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INTRODUCTION 

This catalog has been published as a service to computer users. It con
tains a keyword-in-context index and the abstracts of the computer programs 
which may be ordered from the IBM Program Information Department, 
formerly known as IBM Library Services. 

This department distributes four types of programs. The" A" section of 
the catalog contains Type I and IT programs which are written, tested, 
published and maintained by IBM. The "B" section consists of Type ITI 
and IV programs. In the case of the Type III and IV programs, the Program 
Information Department acts only as a publishing and distributing agency. 
Checking and testing of these programs is done by the contributors, and 
questions concerning them should be directed to the author. 

How to Order Programs 
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"A" Section 
From local IBM branch office 

"B" Section 
Order programs directly from: 
Program Information Department 

IBM Corporation "<- f' '7/ J< () L~ c(J 
....... 2 William Stre.et.-".. 1 {;;Z /::: ~ ~ 

White Plains, New York - USA 

World Trade Users order programs from the WTC Program 
Library in their Area if this Library services their computer. 
otherwise programs may be ordered from the United States 
Program Information Department. 

IBM World Trade Program Libraries: 

Area 

Europe 

Librarian 

Central European Program Library 
162 Rue de Charenton 
Paris 12, France 

H. C. Koehler 
IBM Deutschland 

Postfach 66 
Sindelfingen/Wuertt, Germany 

A. H. Lugtenburg 
IBM Deutschland 
Postfach 66 
Sindelfingen/Wuertt, Germany 

650 

Computers 

1401 1410 

1620 

7070 

Canada K.C. Avann 650 1401 1410 1620 7070 

IBM Company, Limited 
844 Don Mills Road 
Don Mills, Ontario, Canada 



IDS 

South America and A. Mogollon 
Central America IBM de Venezuela, S.A. 

Edificio International 
A venida Urdaneta 
Apartado 388 
Caracas, Venezuela 

650 1401 1620 

North Pacific M. Hamaguchi 

IBM Japan, Ltd. 
2 Niban-cho 
Chiyoda-ku 

Tokyo, Japan 

650 1401 1410 1620 7070 

Asia Pacific P.A. Gygax 

IBM Australia Pty., Limited 
Box 3318 

Sydney, Australia 

650 1401 1620 

(All orders should include the IBM system and reference numbers shown 
on the abstract. ) 

The catalog contains three main parts: 

Keyword-in-context (KWIC) Index for locating program abstracts 
Program abstracts, Section "A" (by system type) 
Program abstracts, Section "B" (by system type) 

Keyword Index 

The keyword-in-context index lists available programs arranged alpha
betically by the keywords in the program titles. There are as many 
entries for each program as there are keywords in its title. Nonsignificant 
words such as "a," "the," "and," "for," "at," etc. (see complete list 
below) are not treated as keywords. 

To prepare this KWIC index, each title was shifted to the right, one key
word at a time. After this was done, the multiple entries for each title 
were sorted in alphabetic order by keyword and listed on the IBM 1403 
Printer to produce the master copy. 

The first three entries for the program are shown below: 

#CARD SYSTEMS ERROR DETECTION AIDS A llJ.Ol--AT-017 

#CARD SYSTEMS ERROR DETECTION A A llJ.Ol--AT-017 

#CARD SYSTEMS ERROR DETECTION AIDS A llJ.Ol--AT-O 17 

Notice that the keyword for each entry is located near the center of the 
column and that some or all of the title ml.Y precede or follow - that is, 
wrap around - the keyword. The pound sign (#) indicates the first word 
in each title. Each line is concluded with a reference code which relates 
the entry to the corresponding program abstract in the abstract section 
of the catalog. 
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Using the KWIC Index 

To locate a program, begin by thinking of the significant words describing 
the desired program. Then look in the index for the keyword entry. The 
reference code adjacent to the title will then direct you to the corresponding 
program abstract. The reference code is set up as follows: 

Section 

x 

A or B 

System Type 

xxxx 

The number of the 
IBM system for which 
the program is written 

Reference Number 

xxxxxxxxx 

The IBM library code 
for filing and ordering 
a program. 

To locate the required abstract, first turn to the "A" or "B" section. 
Then find the corresponding system type, then the reference number. 
The reference numbers are in numerical sequence within system. The 
"A" or "B" designation and the machine type are printed on the top right
hand corner of the page to facilitate finding. the abstract. The abstracts 
describe the programs in enough detail to help you determine whether 
they meet your requirements. 

Words Prevented from Indexing 

These words will never appear as keywords 

A MODIFIED SUBPROGRAM 
ADD NO SUBR 
ADDS NO. SUBROU 
AN NUMBER SUBROUT 
AND OF SYS 
ANY ON THE 
AS ONLY TO 
AT OR USING 
ARITH. OUT WITH 
BY PACKAGE I 
DECK POINT II 
FOR PROBLEM III 
FROM PROG V 
GENERAL PROGRAM VI 
GENERATOR PROGRAMS 
IBM PT 
IF PT. 
IN ROUTINE 
INTO ROUTINES 
KIND SOLUTION 
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Keyword-in-Context (KWIC) Index 

nOIf ARCTAN AlB B 010lt-OS9BWH005 
OED. IAReTAN AlB, FORTRAN 11 VERSION. SAP CO B OlDlt-0603WHOOS 

.MATRIX TRANSLATION A/O TRANSPOSITION B 0650-01.6.031 
UD AND LOD B 0650-01.2.008 

NG POINT HARDWARE SIMULATOR. lAB FLOAT SIH-ABREVIATED FlOATt B 1010-05.2.001 
UTlNE ,ABBREVIATED PRINT 1 TRACING RO B 0105-AO-002-0 
NAL PROGRAM NUCLEAR-CODE • LIL ABNER A FEW-GROUP ONE DIHENSI0 B 0650-08.2.007 
[NG IABRAe-Ol NUCLEAR-CODE ENGINEER B Q1QIt-NUCLEAR 

'ON-LINE LOADER FOR COL. BtN. Aas. AND TSf. CARDS B 0704-10120RCBL 
OADER IABSOLUTE AND CORRECTION CARD l B Q1Q4-0512PFCCB 
ER CARD LOADER. IABSOlUTE AND CORRECTION TRANSF 6 0104-067)WH005 

LOADER. JAB50LUTE AND RELOCATABLE OCTAL B 0704-0623ELROl 
ATE A FORTRAN II PROGRAM TAPE OR ABSOLUTE BINARY .GENER 8 0704-0154CEF2L 
CTION CARD LOADER 'ABSOLUTE BINARY CARD AND CDRRE B 0104-0525PKCS8 
CTION CARD LOADER. MABSOLUTE BINARY CARD AND CDRRE B 0704-05250PKCSB 

lAB SOLUTE BINARY LOADER B 0104-0405PFCCB 
lONE CARD ABSOLUTE BINARY UPPER lOADER. B 0104-0413CSBUL 

NE CARD IABSOLUTE BINARY UPPER LOADER 0 B 0109-1102SE90U 
IPUNCH ABSOLUTE COLUMN BINARY. B 010lt-1004GNPAC 

ILElST HAXIMAL ABSOLUTE ERROR POLYNOMIAL FIT B 0704-0500BSBFP 
tARO PUNCH JA8S0LUTE RO~ OR COLUMN BINARY B 0104-04556ESC6 
FER JLOADS BINARY A8S0LUTE, CORRECTION AND TRANS B 0104-0449MIOSI 

JA8S0RBER CALCULATION B 0650-09.6.004 
UNTERPRETATION to!ATRIX ABSTRACTION B 0104-0085CLHTX 

'FLOATING POINT DOUBLE PRECISION ABSTRACTION B 0104-0110GLDPA 
LOATING POINT COMPLEX ARITHMETIC A8STRACTION IF B 0104-0715RWCA2 

'GENERAL MATRIX ABSTRACTION FROM TAPES B 0104-0361HBMTX 
AM TO J4AINTAIN THE SHARE LIBRARY ABSTRACTS IA 1401 PROGR B 0104-1l65PNSlI 
RP SYS 650 MAG DRUM CALC W/IMMED ACCESS 8ELL 111 fl.FL DEt INTE a 0650-02.0.021 

'DYNAMIC ACCESS TO MEMORY PROGRAM B 0704-0395LL002 
• CONVERTS aCD TAPE RECORDS ACCORDING TO A FORTRAN B 0104-0495CVI02 

ON WITH ITERATIVE IMPROVEMENT OF ACCURACY ,MATRIX INVERSI B 0650-05.2 .. 022 
U HORE ACCURATE RUNGE-KUTTA a 0104-041-4GLMAR 

UE IACT-AUTOHATlC CHECKOUT TECHNIQ B 1401-13.1.004 
IAL EQUATIONS UDMINT ADAMS INTEGRATION OF DIFFERENT B lD90-1l31AS012 
EGRATION 'FLOATING POINT ADAMS-HOULTON, RUNGE-KUTTA INT B 0104-0450RWDE2 
AT 1 • COMPLETE ASSEMBLY ROUTINE ADAPTED TO TAPE. ICAR 0 1401-01.1.003 
TIl- tOHPLETE ASSEMBLY ROUTINE AQAPTED TO TAPE. 'CAR A a 1401-01.1.004 

'5CO ADD-SUBTRACT B 0104-0359ELSMO 
'MATRIX ADDITION B 0104-00S5CLMAO 

FLOATlNG POINT DOUBLE PRECISION ADDITION IIMURA B 0104-02BOMUOPA 
DOUlILE PRECISION FLOATING POINT ACOlTION 'PARTIAL B 0104-0650RWADD 

'DOUBLE PRECISION FLOATING POINT ADDlTlON B 0104-0650RWDPF 
'HURA DOUBLE PRECISION ADDITION IFIXED POINT! B 0104-0256MUOPA 

,DOUBLE PRECISION MATRIX ADDITION AND SU8TRACTION. B 0104-0144AHOPA 
'ACDITION TO BASIC FORTRAN B 1010-01.2.001 

n012 UTILITIES FOR AODITIONAL STORAGE A 1072--UT-085 
.CHAIN LOADING ADDITIONS & DELETIONS A 0650--UT-104 

'OPEN SUBROUTINE ADDITIONS TO FORTRAN EDIT DECK B 0704-1081LROSR 
n05 ADDRESS LISTING B 0705-AO-005-0 
j!105 ADDRESS LISTING 5 0705-NW-OOI-0 

MADDRE:.SS LOCATION SUBROUTINE. B 0709-1l20ATLOC 
,unDRESS MODIFICATION B 0105-BW-1l01-1 

."'URA EffECTIVE ADDRESS SEARCH ROUTINE a 0704-0253HUEAS 
tTRANSPORTATlON PROBLEM-INDIRECT ADDRESSING A 1620--LM-017 
IS OF VARIANCE OR COVARIANCE AND ADJUST MEANS PROGRAM UNALYS D 0650-06.0.034 
'PROGRAM TO CALCULATE SEASONALLY ADJUSTE:D INDICES B 0650-06.0.042 

nRAVERSE ADJUSTMENT B 0650-09.2.083 
'.TlME SERIES DECOHPO~ITION AND ADJUSTMENT B 0704-0861ERTSD 
'liKE SERIES DECOMPOSITION AND ADJUSTMENT B 0104-0526TVTSO 
fnlHE SERIES DECOMPOSITION AND ADJUSTMENT B 7090-1l45ERTSU 
.REYISED TRAVERSE ANO TRAVERSE ADJUSTMENT COMPUTATION B 0650-0?2.015 

RIes 'SEASONAL ADJUSTMENT OF EtONOMIC TIME SE:. B 0650-06.0.041 
.CALCULATION OF SEASONAL ADJUSTMENTS B 0105-0P 0001 

FFERENTlAL EQUATIONS IAOHINT ADAMS INTEGRATION OF 01 B 1090-1131ASOI2 
SYSTEM. IASC SYSTEM AERONUTRONIC SIMPLiFIEO CODING B 1401-02.0.002 

ONS fl.AETRA NUCLEAR-CODE CROSS-SECTI B 7090-NUCLEAR 
.F/F AFP SUBROUTINE -CARD. A 1620--LM-022 
IF/F AFP SUBROUTINE _TAPE. A 1620--LM-023 

'IfS • AFTER SETTING _ XX B 010'J-PG-005-0 
JAGAIN 6 0105-SR-004-0 

'CARD SYSTEMS ERROR DETECTION AIDS A 1401--AT-017 
SION ONE-DIMENSIONAL ,AIH-6 NUCLEAR-CODE GROUP DIFfU 8 10?0-NUCLEAR 
NG IIAIHFlRE NUCLEAR-CODE ENGINEERI B 1090-NUCLEAR 

• UIREK-l1 NUCLEAR-CODE 0 7090-NUCLEAR 
UAL INTERVALS IlAITKENS INTERPOLATION FOR N Ea 8 0104-0122PKANI 

MBOOLEAN ALGEBRA MINIMIZER [) 1090-U91LlBAM 
IGENERALIZED ALGEBRAIC TRANSLATOR. GAT. B 06~0-02.1.007 

- 1 weRD. OPEN. .SORT. ALGEBRAIC. KEY AND lYEM LENGTH B 0704-05100RSRT 
- 1 WORO. CLOSED. "SORT, ALGEBRAIC. KEY AND ITEM LENGTH B 0704-0S700RSRT 

OLE WORD KEYS ONLYI 'SORT, ALGEBRAIC. MULTIWORO KEYS. IWH 0 0104-05100RSRT 
'REVISED TRAVERSE AND HORIZONTAL ALlGN~ENT B 06-;0-09.2.084 
PR REVISION OF ORoEGON HORIZONTAL ALIGNMENT PROGRAM NO B 0650-09.2.053 

TERRAIN HODEL SYSTEM HORILONTAL ALlGN~ENT PROGRAMS ilOIGITAL B 0650-09.2.040 
AL TERRAIN MODEL SYSTE~ VERTItAL ALlGN~ENT PROGRAMS /lOIGIT B 0650-09.2.041 
J SUB K TtfolES l OR I ULL ORDERS OF BESSEL FUNCTION 1\ 0109-0984RWBF1 
IONS Y SUB K TIMES Z IALL ORDERS OF THE BESSEL FUNCT B 0709-0985RWBF8 

MUNLOAD ALL TAPES B 10'JO-1175WOSTO 
ANGENT, FLOATING POINT--QUAORANT ALLOCATION HARCT B 0104-0825JPATN 
RCOSINE FLOATING PQINT-QUADRANT ALLOCATION NARCSINE, A B 0704-0825JPASN 
OUlINE IDENTIFICATION AND "'EMORY ALLOCATION N BINARY SUBR B 0104-0739ARPEK 
AY /I GENERAL ALPHANUMERIC CATHODE RAY UISPL H 0104-0314MUSCP 

CONVERSION. tlALPHANUMERICAL READING AND BCD D 0104-0405PFDC8 
CONVERSION HALPHANUHERltAL READING AND aCD B 0704-0411PFDCB 

URAtE INSTRI,;CTlON ALTERATION B 0704-1019NOTIA 
URACE INSTRUCTION ALTERATION FOR 109 B 0709-1090NOTIA 

tlTRACE AND RECORD ALTERATIONS IN MEMORY PROGRAM B 0104-0395LL003 
NAL TEREO Mt:.MORY PRINT B 0705-EQ-005-0 

"GENERAL AMORTIZATION SCHEDULE PROGRAM B 0709-0955VGGAS 
Y PROGS FOR INDERTERMINATE TRUSS ANAL ""CONNECTOR AND REOUNDANC B 0650-09.2.001 
E FOR NON-ORTH/O & STAT. DESIGN RANALY OF VARIANCE OR COVARIANC B 0650-06.0.0';9 

jj!ANAL YSER n 070';-56-002-0 
'HEM PRINT ANALYSER B 0105-SB-006-0 

/lTRUSS ANALYSIS B 0650-09.2.006 
,MULTIPLE REGRESSION ANALYSIS B 0650-06.0.046 
IIMULTIPLE REGRESSION ANALVSIS B 06')0-06.0.001 

HAC TOR ANALVSIS B OGSO-06.0.020 
NGENERAL LEAST SC;;UARES ANALVSIS B 0650-06.0.027 

HE WHER"'Y-Wtr~ER METHOD OF FACTOR ANALYSIS IT 13 OG50-06.0.028 
,MULTlPLC REGR[SSION ANALVSIS n 0650-06.0.031 

NCONTINUOUS CRIOGE ANALYSIS B 06-;0-09.2.066 
/lSPE[D CHECK ANALYSIS B 06~0-09.2 .. 023 

ELECTRICAL OISTRIBUTION SYSTEMS ANALYSIS HOVERHEAD 8 0650-09.4.008 
'SLOPE STABILITY ANALYSIS B 0650-09.2.026 

"PIPE STRHS ANALYStS B 0650-09.5.002 
NSUSPENSION BRIDGE ANALYSIS B 0650-09.2.034 

/l.C IRCULAR tULVERT ANALYS IS B 06-;0-0').2.059 
I#HyoRAUl Ie NETWORK ANAL YS IS B 0650-09.1.002 

.BACKWATER CURVE ANALYSIS [, 06'>0-09.1.004 
flGAS FLO ... ANALYSIS B 0650-09.7.006 

'RENT OR BUY ANALYSIS B 0650-10.1.001 
O-CORRELATION ANO POWER SPECTRUM ANALYSIS iAUT B 0704-0296NYCP2 
PLE CORRELATIONS AND REGRESSIONS ANALYSIS .MULTI 8 0104-0411PFCRI 

IAUTORECRESSION ANALYSIS B 0704-0363NYARl 
IAUTOREGRESSION ANALYSIS B 0704-0363NYAR2 

LTIPLE REGRESSION, COMPREHENSIVE ANALYSIS .HU B Dl04-0915TVMRC 
#FACTOR ANALYSIS a 0104-0521PFAFI 

"CRITICAL PATH ANALYSIS 8 1620-10.3.005 
1#]010 - PRINCIPAL A~IS fACTOR ANALYSIS B 1010-~1.3.005 

OINARY DIffERENTIAL W/AUTO ERROR ANALYSIS flNUM SOLU OF OR B 0650-04.0.012 
TEM •• ZEUS PROGRAM ANALYS IS •• ZPA • COMPUTE.R SYS B 7010-01.9.004 

IISHORT CIRCUIT ANALYSIS. CARD. B 1620-09 .. 4.006 
JlGAS NETWORK ANALYSIS. CARD. B 1620-09.3.003 
IIGAS NETWORK ANALYSIS. TAPE. B 1620-09.3.001 

ITRENO ANALYSIS AND PREDICTION B 0650-09.2.050 
IPULATION "FlOW CHART ANALYSIS BY BOOLEAN MATRIX MAN a 0109-0824LLFlC 
.MULTIPLE CORRELATION&REGRESSION ANALYSIS BY STEPWISE "ETHOD B 1010-11 .. 3.001 
o IIFAtTOR ANALYSIS BY THE CENTROID MEJHO B 0650-05.1.008 

'REGRESSION ANALYSIS DATA PREPARATION B 1620-01.6.001 
HUB. CARD. IS-I09 STRESS ANALYSIS OF A FLANGED TAPERED B 1620-09.1.005 
NO FRAMES IICOMPUTER ANALYSts OF CONTINUOUS BEAMS A B 0650-09.2.067 
• SUBCLASS NUMBERS NANAL YS I S OF COVAR lANCE 0 I SPROP B 0650-06. O. 05 7 
RED HU8 • CARD. IS-l00 STRESS ANALYSIS OF FLANGE WITH A TAPE 8 1620-09.7.004 
ILES "ANALYSIS OF LATERALLY LOADED P B 0650-09.2.013 
S flSTRESS ANALYSIS OF OPEN-wE8 STRUCTURE B 0650-09.2.038 
ECOROS MWAVE RECORO ANALYSIS OF HlO SIMULTANEOUS R a 0104-0511tCSTUK 
L DESIGNS 118M 650 PROGRAM FOR ANALYSIS OF TWO-LEVt;L FACTORIA B 0650-01.0.019 
OR THE IBM 650 UN ANALYSIS OF VARIANCE PROGRAM F B 0650-06.0.044 

'FOUR WAY ANALYSIS OF VARIANCE B 0650-06.0.053 
SUBCLASS NUMBERS 'ANALYSIS OF VAR!ANtE,DISPROP. B 0650-06.0.058 

OR SING. REPLICATEO KBY iANAlYSIS OF VARIANCE FOR PART. B 0650-06.0 .. 063 
IIANALYSIS OF VARIANCE PROGRAM B 0650-06.0.004 

ANCE AND AOJUST MEANS PROGRAM IIANALYSIS OF VARIANCE OR COVARt B 0650-06.0.034 
"GENERAL ANALYSIS OF VARIANCE B 0650-06.0.036 

IIANALYSIS OF VARIANCr:. B 0704-042lAAANV 
IlGENERAL ANALYSIS OF VARIANCE 6 0104-0116RWAV4 

ILATIN #~~~:::~ :~:t~~~~ ~~ ~::::~~~ : ~~~::~~t:=:~~ 
.LATIN SQUARES ANALYSIS OF VARIANCE B 0104-049IRWAV3 

.GENERAL PURPOSE ANALYSIS OF VARIANtE PROGRAH B 0109-0933NOANA 
NANALYSIS Of VARIANCE B 1620-06.0 .. 010 

ANCE NANALYSIS OF VARIANCE OR tOVARI 6 1090-1212MFAOV 
PWISE J<lULTlPLE LINEAR REGRESSION ANALYSIS ON THE 16M 1010 IISTE B 7070-11.3.006 
tNG. IBM 650. 'A GAS NETWORK ANALYSIS PROG WITH AUTO RECYCL B 0650-09 .. 1.008 

flGAS NETWORK ANALVSIS PROGRAM B 0650-09.7.001 
IRAP-A REGRESSION ANALYSIS PROGRAM B 0650-06.0.018 

IFORTRAN MULTIPLE CORRELATION ANALYSIS PROGRAM B 0109-1121NRNRH 
• SIXTEEN-TWENTV CARD REGRESSION ANALYSIS PROGRAM ISCRAP a 1620-06.0.003 

NSTRAP • STEPWISE REGRESSION ANALYSIS PROGRAM. B 1620-06.0.004 
IIREGRESSION ANALYSIS PROGRAM. CARD. 1620 .... 06.0.002 

JTRAVERSE ANALYStS PROGRAM. CARD - 1620-09.2.006 
MREGRESSION ANALYSIS PROGRAP-l • TAPE - 1620-06.0.001 

NTRAVERSE ANALYStS PROGRAM _ TAPE. B 1620-09.2.001 
FILE CQMPARISION AND STATISTICAL ANALYSIS PROGRAM UA-1 'PRO B 0650-09.2 .. 074 
ULTIPLE REGRESSION &. CORRELATION ANALYSIS PROGRAM. 1M B 0704-0149SCRAP 
P "MULTIPLE REGRESSIQN ANALYSIS PROGRA"'S RAP RAPA TRA B 0650-06.0.030 

j!HARMONIC ANALYSIS SUBROUTINE B 0104-0121GMHAS 
"CORRELATION ANALYStS WITH ANNOTATED OUTPUT [! 0650-06.0.014 

-PART II "CORRELATION ANALYSts WITH ANNOTATED OUTPUT Ii 0650-06 .. 0.032 
-PART 3 NCORRELATION ANALVSIS WITH ANNOTATED OUTPUT a 0650-06.0.037 

"CORRELATION AND REGUSSION ANALYSIS, B 0704-0182PFCR3 
010 STEPWISE MULTIPLE REGR[SSION ANALYStS. MRI 11 0 1070-11.3.001 

IThERMAL ANALYZER U 0104-0248CLTHA 
NTtlERMAL ANALVlER B· 0104-0611NA031 

flTRAP • TAPE RECORD ANALYZER PRINT - 0 1401-01.4 .. 01') 
SIMULATES A OIGlTAL DIffERENTIAL ANALYZER TO SOLVE t B 0104-0319GLDAS 

IGMR DYANA DYNAMICS ANALVlER-PROGRAMMER B 0104-0930GMDYA 
NANALVlING SYSTEM FAILURE DATA D 0104-1059wLFAl 

MPUTATION OF A MINIMUM TWO-LEVEL AND-OR SWITCHING ICO B 0704-0787PKMIN 
NFORTRAN CARD OR TAPE IROW ANO/OR COLUMN BINARYI LOADER. B 0109-1163MWRCT 

liT APE DUPLICATION ANDIOR COMPARE. B 0109-0711NA098 
JJLAGRANGIAN INTERPOLATlON AND/OR DIffERENTIATION B 0104-0162RfEOO 

NG TAPE 1 /#FORTRAN II ANDIOR FORTRAN I TO SELF-LOAD I 0 0104-0169TVF2T 
IBM 1401 MCARD REPRODUCING AN~/OR LISTING PROGRAM FOR THE B 1401-01.4.003 

,SIMULTANEOUS CARD TO TAPE ANDIOR TAPE TO PRINTER B 1401-13.1.010 
oOM NUMBER GENERATOR, AZIMUTHAL ANGLE. FIXED POINT. IRAN a 0104-01430RAll 
"RANDOII NUMBER GENERATOR, POLAR ANGLE. FLOATING POINT. [) 0704-01430RPOL 

MCORRELATION ANALYStS WITH ANNOTATED OUTPUT. B 0650-06.0.014 
IICORRELATION ANALYSIS WITH Ah.NOTATEO OUTPUT:"'PART II B 0650-06 .. 0.032 
flCORRELATION ANALYSIS WITH ANNOTATED OUTPUT-PART 3 B 0650-06.0.031 

/lAPCOI NUCLEAR-CODE B 0104-NUtLEAR 
IiGAUSS APPROXIMANT GENERATOR 8 0104-1048JPGIN 

~EIG1HED LEAST SQUARE POLYNOMIAL APPROXH1AlION II n 0650-06.0.009 
RANSFERS NAPPROXIMATION OF FUTURE TRIP T B 0650-09.2.035 
T SET flMINIMAX POLYNOMIAL APPROXIMATION ON A FI.NITE POIN 0 0650-06.0.043 

/lLEAST SQUARES POLYNOMIAL APPROXIMATION. Ii 0104-0611CA021 
/ilAPWRC-SYNFAR NUCLE:AR-COoE 8 0109-NUCLEAR 

MA PROGRAM FOR PARTITIONING OF ARBITRARILY SHAPED AREA B 0650-09.6.0}'3 
TINE NARBITRARY CURVE PLOTTER SUBROU B 0104-0284WHWH2 

IIIE~OS,ARBITRARY FUNCTIONIlARFI B 0704-0565CAOOS 
.SCHEDULING WITH ARBITRARY PROFIT FUNCTIONS B 0109-108610APF 

/JARt SINE AND ARC COSINE B 0104-0U6CLASC 
URC SINE - ARC COSINE SUBROUTINE B 0104-0246NA135 

RFACES AND CURVES .MINJMUM ARC LGT~. INTERPOLATION FOR SU 0 0104-0483NA029 
NE URC SINE - ARC COSINE SUBROUTt B 0104-0246NA135 

flARC SINE AND ARC COSINE B 0704-01l6CLASC 
MDOUBLE PRECISlQN ARC TANGENT INSTRUCTION Ii 0704-0423BSATN 

UARCSIN X, ARCCOS X, SQUARE ROOT X a 0650-03.1.028 
.FLOATING POINT ARCCOSINE SUBROUTINE B 0709-05011BACS 
IiIFLOATING-POI~T ARCFUNCTlON SUBROUTINE B· 0109-0B93RWA,F3 

ANT ALLOCATION //:ARCSINE, ARCOSINE FLOATING POttH--QUADR B 0104-0825JIiASN 
'ARCSINE ARCOSINE SUI:\ROUllNE 0 1010-08.1.019 

T X NARCSIN X, ARCCOS X, SQUARE ROO B 0650-03.1.028 
UDOUBLE PRECISION ARCSIN/ARCCOS SUBROUTINE. 0 0704-0538NOASD 

IARCSINE ARCOSINE SUBROUTINE B 7010-08.1.019 
NARCSINE N B 1070-08.1.003 

IJA 6 DIGIT FLOATING POINT ARCSINE SUBROUTINE B 0104-064918ASN 
8M 1010 NARCSINE X SUBROUTINE FOR THE 1 B 7070-00.1.006 
NT--QUADRANT ALLOCATION IIARCSINE. ARCOSINE FLOATING POI B 0104-0025JPASN 

11704 ARC TAN AlB B 0104-0598WH005 
·,SAP tOOEo. IIARCTAN AlB. FORTRAN II VERSION B 0104.-0603WHOO~ 

,ARCTAN X B 7010-08.1.001 
BINARY ARITH. "NORMALIl[O ARCTAN-EXTENDED RANGE FLOATING a 0104-0310RS013 

flFLOATING ?OINT ARCTANGENT A 0650--LM-005 
MSINGLI:-VALUED ARCTANGENT ROUTINE B 0704-0355GMATN 

HMURA FIXED PotNT ARCTANGENT ROUTINE B 0704-0263MUATN 
IIFLOATING-POINT 7090 ARCTANGENT SUCROUTINE COMPUTES B 0709-1016RWAT3 

MOOUBLE PRECISION FLOATING POINT ARCTANGENT SUBROUTINE B 0109-1148NODr'A 
HARCTANGENT SUBROUTINE B 1010-08 .. 1.010 
MARtTANG(NT SUBROUTINE a 1070-08 .. 1.011 

5 



ADRANT ALLOCATION .ARCTANGENT t FLOATING POINT-QU 8 0704-0025JPATN 
IlARDC ATMOSPHERE OF 1959 8 0709-0923RWMAlt 
URDt ATMOSPHERE" SUBROUTINE B 0704-0881HKATM 
'ARot MODEl. ATMOSPHERE OF 1959 B 0709-0924RWMAS 

ORHAl PROBABILITY - ORDINATE AND AREA IN B 0709-1001NA860 
RTITJONING OF ~RBITRARILY SHAPED ARE,( U PROGRAM FOR PA 8 06500-09.6.013 

ADER 
POLYNOMIAL FlT 
ER 

nAND AREA - SURVEY TRAVERSE 8 0650-09.2.054 
'FN II AREA SET GENERATOR SUBROUTINE. 8 0704-0048ARGEN 

ilARGONNE CARD TO BINARY TAPE LO B 0704-0503ANlll 
'ARGONNE LEAST SQUARE LEGENDRE B 0704-0424ANE20 
IARGONNE TAPE LOWER BINARY LOAD B 0704-0503AN1l1 

, BESSEL FUNCTIONS FOR REAL ARGUMENT AND ORDER . B 0704-0469NUBES 
, BESSEL FUNCTION OF COMPLEX ARGUMENT AND ORDER. B 0704-0979NUBES 

PSI FUNCTION FOR COMPLEX ARGUHENTS B 0704-0493LAS85 
'NEUMANN FUNCTIONS OF LARGE ARGUMENTS . 8 0704-0416CSNMB 

F THE GAMMA FUNCTION FOR COMPLEX ARGUMENTS #lOGARITHM 0 B 0704-0493LAS86 
T-EXTENDED RANGE flOATING BINARY AIUTH INORMALIZED SQ. ROO B 0704-0370RS013 
INTERPRETIVE SYSTEM "COMPLEX A"RITH OPERATIONS IN BELL LAB. B 0650-02.0.012 
T-EXTENOED RANGE FLOATING BINARy'ARITH. 'DECIMAL· PRIN B 0704-0370RS013 
G-EXTENDED RANGE FLOATING BINARY ARITH. 'NORMALIZED LO B 0704-0370RSOI3 

EXTENDED RANGE FLOATING BINARY ARITH. 'NORMALIZED ADD B 0704-0370RS013 
A REAL POLYNOMIAL USI'NG INTERVAL ARITH. 'REAL ROOTS OF B· Or04-08801BRRP 
A REAL POLYNOHJAL USING INTERVAL ARITH. .REAl ROOTS OF B 0704-0880IBRRP 
RIX EQUATION AX-B USING INTERVAL ARITH. "SOLUTION OF HAT B 0704-0B80IaSME 
RIX EQUATION AX-B USING INTERVAL ARITH. 'SOLUTION OF MAT B' 0704-0880IBS"'E 

EXTENDED RANGE FLOATING BINARY ARnH~ .NORMALIZED MULT. B D704-0370RS013 
E-EXTENDED RANGE FLOATING BINARY ARITH. 'NORMALIZED DIVID B 0704-0370RSOI3 
N-EXTENDED RANGE FLOATING BINARY ARITH. 'NORMALIZED ARCTA B 0704-0370RS013 
X-EXTENDED RANGE FLOATING BINARY ARITH. 'NORMALIZED E TO 8 0704-0370RS013 

.. INTERPRETIVE PKGE FOR COMPLEX ARtTHMETIC RCOMPLEX 1 8 0650-07.0.014 
.RATIONAL NUMBER ARITHMETIC B 0704"::0908NURAT 

'TRIPLE PRECISION ARITHMETIC. B 0704-0481CA004 
.. INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC 'COMPLEX 11 B 0650-07.0.015 
DOUBLE-PRECISION f"LOATING-POINT ARITHMETIC 'INTE~PRETIVE.8 0704-:0S25PKINT 

FOR IBM.650-653 • REAL & COMPLEX ARITHMETIC" 'SYHB INTERP SYS B 0650-07.0.016 

E· 

'FLOATING POINT COMPLEX ARITHMETIC ABSTRACTION B 0104-07ISRWCA2 
.BCD ARITHMETIC CORRECTION B 0704-0359ELSMO 

'CDMPLEX ARITHMETIC INTERPRETIVE ROUTIN B 0650-02.0.003 
. ICDMPLEX ARITHMETIC MATRIX INVERSION B 0650-05.1.003 
'SANG 4 .. BASIC ARITHMETIC NOTATION GENERATOR B 1401-10.2.002 

'TRIPLE PRECISION ARITHMETIC PACkAGE B 0704-037BCA001 
'EXTENDED RANGE COMPLEX ARITHMETlC PACKAGE B 070lt-0609CA034 

.DDUBLE-PRECISION FLOATING-POINT A·RITHMETIC PACKAGE 8 0704-052SPKDOU 
ITRIPLE PRECISION COMPLEX ARITHMETIC PACKAGE B 0704-0S46CA005 
nORTRAN DOUBLE PRECISION ARITHMETIC PACKAGE B 1090-1122NRNPR 

• UNNORMALIlED DDUBLE-PREC ISION ARITHMETIC PACKAGE 1. e. 0704-0614NUUDP 
, UNNORMALIZED DOUBLE-PRECISION ARITHMETIC PACKAGE 2. B 0704-0614NUUDP 

.DOUSLE PREC)S),ON COMPLEX ARITHMETIC PACKAGE. B 0704-0647NPDFC 
. RlAHP-LESS ARITHMETIC PROGRAM B 1620-01.1.001 

,INTERVAL ARITHMETIC SUBROUTINE B 0704-0880[BINT 
'flOATING POINT DOUBLE PRECISION ARITHMETlCS. B 0704-0417PFSDP 

'FLOATING POINT COMPLEX ARITHMETICS. B 0704-0417PFSA·C 
a CODE NUCLEAR-CODE , ARMOUR REACTOR KINETICS ~ARK-l B 0650-08.2.019 

liTO WRITE 2 DIMENSIONAL ARRAY BINARY INFO ON TAPE 8 0704-0910NUWTB 
'ART I NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
.ART 04 NUCLEAR-CODE ENGINEERIN B 0704-NUCLEAR 

I/. ART-1 NUCLEAR-CODE . B 0650-08.2.020 
FlED CODING SYSTEM. 'ASC SYSTEM AERDNUTRONIC SlMPLI B 1401-02.0.002 
OAP CONVERSION UTILITY PROGRAM _ AStUP..· 'AUTOMATIC 5 B 0650-01.6.045 

ItALL • CARAT ASSEMBLED LOGICAL LOADER - B 1401-01.4.002 
IISHARE ASSEMBLER B 0104-0347UASAP 

'MUSH DATA ASSEMBLER AND PRINT ROUTINES B 0704-0523SCMAP 
1704 ASSEMBLER OF 709 PROGRAMS B 0704-0279PK9AP 

n04 MACRO-SAP ASSEM8LER. B 0704-095BMIMS 
ODING SYS 'UNIV OF HOUSTON ASSEMBlR FOR PROC.ENG. INTER C B 0650-02.0.017 

. /11050-1401 ASSEMBLY A 010S--CV-045 
PROGRAM GENERATOR AND AUTOCODER ASSEMBLY ICARD REPORT B 1401-01.3.001 
PROGRAM GENERATOR AND AUTOCODER ASSEMBLY IHAPE REPORT 8 1401-01.3.002 

'SOS I8M-32K ASSEMBLY AND COMPILER A 0709--PR-063 
'SOS SHARE-32K ASSEMBLY AND COMPILER A 0709--PR-064 

'PROCESS CONTROL COMPUTER ASSEMBLY FOR IBM 704 B 0704-11841NlI'111 
tMAST -MINNEAPOLI ASSEMBLY OF SPS TWO. B 1401-01.1.005 

flFULL MAST .FULL MINNEAPOLIS ASSEMBLY OF SPS THO. B 1401-01.1.006 
~704 ASSEMBLY OF 1401 SPS PROGRAMS B 1401-01.1.007 
.704 ASSEMBLY OF 1401 SPS PROGRAMS B 1401-13.2.001 
11705 ASSEMBLY OF 704/709 PROGRAMS a 0705-AL 0001 
./1650 ASSEMBLY OF 70S PROGRAMS B 0705-SR 0001 

'SY~BOLIC PROGRAMMING AND ASSEMBLY ON THE IBM RAMAC 305 A 0305--SP-003 
M. 111401 ASSEMBLY ON THE 650 TAPE SYSTE B 0650-01.1.013 
PE 40K MFLOW CHART LISTING FROM ASSEMBLY PROG PRINT RECORD.TA B 0705-IB 0003 

04 
09 

.FAp ASSEMBLY PROGRAM B 0709-0949WDFAP 

.FAP ASSEMBLY PROGRAM B 0709-1033BEFAP 
IIBSFAP ASSEMBLY PROGRAM A 7090--SP-920 

J1!FAP ASSEMBLY PROGRAM FOR THE IBM 7 8 0704-1l93AFFAP 
.ASSEMBL Y PROGRAM FOR THE IBM 7 B 0709-0536SE09A 

RSOAP-TYPE OPTIMAL ASSEMBLY PROGRAM STRAP 8 0650-01.1.007 
"SOAP TYPE OPTIMAL ASSEMBLY PROGRAM STRAP 4000 B 0650-01.1.012 

PE • .CARAT I .. COMPLETE ASSEMBLY ROUTINE ADAPTED TO TA 8 1401-01.1.003 
PE • .CARAT II • COMPLETE ASSEMBLY ROUTINE ADAPTED TO TA B 1401-01.1.004 
APE. MASCOT. 'MODIFIED ASSEMBLY SYSTEM CONVERTED TO T 8 1401-01;.1.001 
HAN THAT WHICH IS 'TO ASSIGN TAPE UNIT USAGE OTHER T B 7090-1199PEIBL 

/. 
LEAR-CODE 

• GENERAL FREEWAY ASSIGNMENT B 06500-09.2.036 
'SAN DIEGO FREEWAY ASSIGNMENT B 06500-09.2.043 

'FREEWAY ASSIGNMENT B 0650-09.2.001 
nAPE ASSIGNMENT AND CONTROL PROGRAM B 0109-0534CSENK 

"FREEWAY ASSIGNMENT PROGRAM B 0650-09.2.017 
'GENERAL FREEWAY ASS[GNMENT, STOCKTON REVISION B 0650-09.2.079 

• ASSOCIATED LEGENDRE FUNCTIONS B 0704-1040JPASL 
'MAO TRANSLATOR AND ASSOCIATED SUBROUTINES B 0704-1101OMMAD 

tIA TBAC NUCLEAR-CODE ENG INEERING B 0701t-NUCLEAR 
... ~AUTO TEST GENERATOR .. ATG • A 7070--AT-083 

'AROC ATMOSPHERE OF 1959 8 0709-0923RWMA4 
IARDC MODEL ATMOSPHERE OF 1959 B 0709-0924RWMA5 

UROC ATMOSPHERE SUBROUTINE B 0704-0881HKATM 
'ATMOSPHERIC DATA SUBROUTINE 8 0704-0436AAATM 
MATMOSPHERIC PATA SUBROUTINE B 0704-034lAAATM 

#COMMENT ATTACHED PROGRAM. /709 PROGRAM B 0709-0519CSCAP 
I. CALCULA1'1!: NEUTRON ATTENUATION-REACTOR SHIELD NUC B 0650-00.2.02S 

nOAD OECK AUDITOR B 0650-01.2.010 
DRRELATION ROUTINE. FOR BASIC & AUGM. 650 RSIMPLE C B 06500-06.0.062 

INVERSION VECTOR PART. CODE FOR AUGMENT 6S0NLINEAR .PRG. FORCED B 0650-10.1.010 
IILINEAR PROGRAMMING CODE FOR THE AUGMENTED IBM 650 B 0650-10.1.006 
AMMING FORCED INVERSION CODE FOR AUGMENTED 650 'LINEAR PROGR B 0650-10.1.009 

.READS THE SORTED AUTHOR f!lioss INDEX TAPE B 0704-1144NC014 
.FACTOR • FOURTEEN 0 ONE AUTO CONT TEST OPTIMIZING ROUT B 1401-01.4.007 

A GAS NETWORK ANALYSIS PROG WITH AUTO RECYCLING. IBM 650. 'B 06500-09.7.008 
'AUTO TEST GENERATOR" ATG • A 7070--AT-083 

NCTION GENERATOR,FlOATING I14UTo- AND CROSS-CORRELATION FU B 0704-0577RWAC2 
CTRUM ANALYSIS .AUTo-CORRELATION ANO POWER SPl; B 0704-0296NYCP2 
ECTRAl DENSITY IICALCULATION OF AUTO-CORRELATION FUNCTION & SP B 0650-06.0.0lt') 

6 

MAUTO-CORRELATION PROGRAM B 0650-06.0.005 
C PERSONAL IDENTIFICATION CODE. AUTO-PIC. flAUTOMATI B 0650-01.6.041 

"BASIC AUTOCODER A 1410--4U-I02 
'AUTOCODER ... SEe 1410-PR-I08. A 1410--AU-906 

ARD REPORT PROGRAM G'ENERATOR AND AUTOCODER ASSEMBLY NC B 1401-01.3.001 
APE REPORT PROGRAM GENERATOR AND AUTOCODER ASSEMBLY IT B 1401-01~3.002 

'SYMBOLIC TO AUTOCODER CONVERSION B 0705-EQ-002-0 
'PRE-ASSEMBLY EDIT FOR AUTOCODER III B 0705-SR-003-0 

'AUTOCODER PROGRAM A 1401--AU-031 
'NEW MACRO LOOK-UP FOR 705 AUTOCODER SYSTEM B 0705-PG-012-0 

TRUM 

VERY 
TH SAP 
L PROGRAM 
OGRAHHING 
N OF STEEL 

'AUTOCODER 72 Po 7070--AU-072 
NAUTOCODER 74 A 7070--AU-074 
iAUTOCOOER 76"SEE 7010-PR-075- A 7070--AU-900 
#AUTOCORRELATION AND POWER SPEC B 0650-06.0.013 
IJIAUTOFLIN B 06500-02.0.013 

'COMPUTER AUTOMATED MUSIC B 0650-11.0.007 
IFAST • FOURTEEN 0 ONE AUTOMATED SYSTEM OF TESTING. a 1401-01.4.004 

'AUTOMATIC CHECK POINT AND RECO B 0704-0B01NOGWC 
'AUTOMATIC CODER, COMPATIBLE WI B 0704-1220NSA8C 
IJAUTOMATIC INFORMATION RETRIEVA B 0650-12.0.007 

iAN AUTOMATIC METHOD OF OPTIMUM PR 13 0650-01.1.003 
FRAMES MAUTOMATIC MINIMUM WEIGHT DESIG 13 0650-09.2.052 

II CORBIE, AUTOMATIC OPERATOR SYSTEM B 0104-0372BSCRB 
ION CODE" AUTO-PIC. "AUTOHATlC PERSONAL IDENTIFICAT B 0650-01.6.041 
lTV PROGRAM. ASCUP .. J!AUTOMATIC SOAP CONVERSION UTIL B 0650-01.6.0450 

'PROCEDURE FOR AUTOMATIC TEST"PAr- A 7070--AT-082 
AL IDENTIFICATION CODE. NAUTOPIC 1401 .AUTOMATIC PERSON B 1401-01.4.014 

11620 AUTOPLOTTER .. CARD. B 1620-01.6.004 
BI620 AUTDPLOTTER • TAPE. 8 1620-01.6.003 

t#AUTOPROMT B 0704-1143IB4PR 
IAUTOREGRESS!ON ANALYSIS B 0704-0363NYARI 
IAUTOREGRESSION ANALYSIS B 0704-0363NYAR2 
/lAUTOSET B 0650-01.5.003 

'SIMULATED PLANT RECORD AUXILIARY. B 070lt-0604TVSPR 
tlAVAIlABILITY B 0650-01.3.009 

"MOVING AVERAGES OF TIME-SERIES DATA B 0704-033SNYMAl 
• LOST A CROSS SECTlON AVERAGING PROGRAM NUCLEAR-CODE B 0650-08.2.004 

UTtON OF GENERAL MATRIX EQUATION. AX - B. ,SOL B 0704-0141LAS80 
'SOLUTION OF MATRIX EQUATION AX-B USING INTERVAL ARITH. B 0704-0B8018SME 
'SOLUTION OF MATRIX EQUATION AX-B USING INTERVAL ARITH. B 0704-0B801BSME 

N,7070 - PRINCIPAL AXIS FACTOR ANALYSIS B 7070-11.3.005 
'RANDDM NUMBER GENERATOR, AZIMUTHAL ANGLE. FIXED POINT. B 0104-07lt30RAZI 

OF GENERAL MATRIX EQUATION AX - B. NSOLUTION 8 0704-0141LASB8 
.HUL TIPLE REGRESSION BACK SOLUTlON PROGRAM. B 0704-0749SCBOP 

SCRIBES FLOW OF CONTROL IIBACK TRACE SUBROUTINE WHICH DE B 0704-0907NUBAC 
OULING-seHED. PHASE ONLY LESS F. BACKER 'LEAST COST EST. & SCHE B 06500-10.3.005 
ILE. "'BACKSPACE FILE,FORWARD SPACE F B 0704-1003GNBSP 

lIaACKWATER CURVE ANALYSIS 8 0650-09.7.004 
'PAIRED COMPARISONS FROM BALANCED INCOMPLETE BLOCKS B 0650-06.0.038 

(iPRODUCTION LINE BALANCING B 0650-10.3.002 
NPRODUCTION LINE 8ALANCING A 1620--LM-018 

CAL GEOMETRY NUCLEAR-CODE • BALL A REACTOR CODE FOR SPHERI B 0650-08.2.016 
'LINEAR EQUATION SOLVER OF BANO MATRICES B 0709-0990RWLElt 

'SJMULATION OF ONE-ARMED BANDIT. CARD - B 1620-11.0.011 
fH620 SIMULATION OF A ONE-ARMED BANDIT. TAPE. B 1620-11.0.002 

TION GENERATOR. '8ANG 4 • BASIC ARITHMETIC NOTA B 1401-10.2.002 
tCHINESE BAR AND RING PUZZLE. TAPE" B 1620-11.0.003 

UHE CHINESE BAR£.RING PUllLE • CARD. B 1620-11.0.001 
NHURA EXPONENTIAL, BASE E 8 0704-0256MUEXP 

,HURA FIXED POINT LOGARITHM, BASE E 8 0104-02B3MULOG 
nOG BIISE 10 OR BASEE B 7070-08.2.002 

,MURA EXPONENTIAL, BASE 2 B O·704-0256MUEXP 
.MURA FIXED POINT LOGARITHM, BASE 2 8 0704-0280MULOG 
.MURA FIXEO POINT LOGARITHM, BASE 2. 8 0704-0357MULOG 

IIBBC-VIK BASEBALL DEMONSTRATOR" CARD. B 1620-11.0.007 
"6BC-VIK BASE8All DEMONSTRATOR" TAPE. 6 1620-11.0.008 

.¥LOG BASE 10 OR BASEE B 7070-0B.2.002 
SIMPLE CORRELATION ROUTINE * FOR BASIC £. AUGM. 650 fI B 0650-06.0.062 
RATOR • NBANG 4 • BASIC ARITHMETIC NOTATION GENE B lltOl-10.2.002 

IIBASIC AUTOCODER A 1410--AU-I02 
NADDITION TO BASIC FORTRAN B 7070-01.2.001 

'BAS Ie FORTRAN A 7070--FO-073 
NRSTR • FUNCTION SUBROUTINE FOR BASIC FORTRAN. B 7070-01.9.001 

IIXRANF • SUBROUTINE FOR A BASIC fORTRAN. FUNCTION B 7070-01.9.002 
RIAGE CONTROL. "BASIC fORTRAN. PUNCH WITH CAR B 1070-01.2.002 

tlBAS IC SOAP 2A A 0650--SP-201 
nee SURFACE FITTING FOR BASIC 6500 B 0650-0B.3.00I 

flSIMULATES 
UTINES. 
• CARD. 
• TAPE .. 

IISIMULATE BASIC 650 COMPUTER WITH 704. B 0704-04BOCE650 
'SIMULATION OF BASIC 650 ON THE 7070 B 7070-05.1.002 

INPUT PLUGBOARD OF BASIC 650,.. READS BCD B 0704-0480CE650 
IBASIC 709 110 CONVERSION SUBRO B 0109-0388GS7[0 
'BBC-VIK BASEBALL DEMONSTRATOR 8 1620-11.0.007 

T PLUGBOARD OF BAS IC 6S0. 
'KEYS 

MBBC-VIIe: BASEBALL DEMONSTRATOR B 1620-11.0.008 
READS BCD RSIMULATES INPU B 0704-0480CE6S0 

SEARCH BCO liSTING TAPE ROUTINE 8 0709-092IVGKEY 
nco ADO-SUBTRACT C 0704-03S9ELS~0 
'BCD ARITHMETIC CORRECTION Ii 0704-03S9ELSMO 

'ON-LINE BCD CARD READ ROUTINE a 070?-0948.MLRBC 
.'IAlPHANUMERICAL READING ANO aCD CONVERSION B 0704-0417PFOCO 

IJHOLLERITH TO BCD CONVERSION B 070lt-0235NYOBD 
INTEGERS • IIBINARV TO BCD CONVERSION OF UNRESTRICTED 8 0704-0423BSFRE 

NBCO TO MODIFIED BCD CONVERSION ROUTINE B 0104-0512UMCVT 
"BINARY TO BCD CONVERSION SUBROUTINE B 0704-0525PKBCD 

'ALPHANUMERICAL READING AND BCD CONVERSION. B 0704-0405PFDCB 
'BINARY TO PACKED BCD CONVERTER 0 0704-0359ELSMO 

ONVERTS A fOURIER SERIES TERM TO BCD FORM. IIC ~ 0704-07aaI~crr 
I#TRANSLATE CARD IMAGE TO BCD IN COMMON. B 0709-0178A[II:C 

6.0,412 
A FORTRAN 

MHOLLERITH TO BCD INPUT FROM CARDS B 0704-0387CH41 
BDECIMAL. OCTAL, BCD LOADER B 070/.-00nU·ADE-.C 
'DECIMAL. OCTAL, BCD LOADER B 0704-0156RWINP 
1IDECIMAL. OCTAL. BCD LOADER B 0704-0756RWINP 
MDECIMAL. OCTAL, BCD LOADER B 7090-1138RWINP 

NBCO OUTPUT PROGRAM B 0704-052BRSWOT 
'BCD OUTPUT PROGRAM B 0704-0654AMWDT 
'BCD OUTPUT SUBROUTINE 8 0704-0500BSEWO 

'READ BCD TAPE OR ON-LINE CARD REAOE B 0704-0073UACSH 
flFN II BCD TAPE OUTPUT FOR FORMAT 12F B 0704-1057TVMFP 

• CONVERTS BCD TAPE: RECORDS ACCOROING TO tl 0704-0495CVI02 
IICOPY BCU TAPE ROUTINE B 0709-0889GDBCD 

IPLE SCAN. RBCD TAPE-CARD READING FOR MULT B 0704-0904S15C" 
OUTPUT "PRINTER PLOT BCD TEXT GENERATOR FOR FORTRAN B 0709-1UBURPLO 

RESTRICTED INTEGERS. "BCD TO BINARY CONVERSION OF UN B 0704-0423BSDCH 
fl:BCO TO BINARY FIELD CONVERSION B 0704-0387CE132 
MBCD ·TO BINARY HHEG[R CONVERSI B 0704-1056TVME2 
,eCD TO HOLLERITH B 0704-0235JIIVDHL 
"eCD TO MODIFIED BCD CONVERSION B 0704-0512DMCVT 

ON 

ROUTINE 
t!MANIPULATE BCD-CODED DATA, INCLUDING I/O B 0704-0819M148C 

NBINARY TO acs INTERGER CONVERSION B 0709-0997to'LCVR 
'GENERATE MATRICES TO BE SOLVED BY NU TPll B 0704-1110NUGEN 

IICOMPOSITE BEAM B 0650-09.2.019 



IICONTINUOU$ BEAM DESIGN PROGRAM B 0650-09 .. 2 .. 0M 
fll:COMPUTER ANALYSIS OF CONTINUOUS BEAMS "NO FRAMES Ii 0650-09 .. 2 .. 067 
SPHERICAL GEO NUCLEAR-CODE II BEEHIVE & HORNET REACTOR CODE B 0650-0B .. 2.009 

HIHHERMODYNAMIC. PROPS. AND PHASE BEHAVIOR OF LIGHT HYDROCARBON B 0650-09.3 .. 002 
SED BELL LAB TAPE SYS IIREVISED BELL LAB INTERPRETIVE SYS REV} B 06500-02.0.015 
elL LAB INTERPR'ETIVE SYS REVISED BELL LAB TAPE SYS NREVISED a a 0650-02.0 .. 015 

IICOMPLEX AR(lH OPERATIONS IN BelL LAB .. INTERPRETIVE SYSTEM B 0650-02.0.012 
YSTEM n04 COMPILER FOR BelL LABORATORY INTERPRETIVE S B' 07Q4-0410HBEL 
OGRAH MBELl LABS PERMUTATION INDEX PR B 70'J0-1239AEPIP 
G DRUM CONE STGE COHPU 'MOD BELL TRANS PROG FOR 650-653 HA 13 0650-02.1 .. 011 
650 HAG DRUM CALC iOIMMED ACCESS BELL 111 Nfl DEC INH.RP SYS B 0650-02.0.021 
ETERMINATION OF C.OEFFICIENTS FOR BENEDICT EQUATION OF STATE NO B 0650-09 .. 3.001 
OF STATE .. ' IIBENEDICT-WEBB-RUBIN EQUATIONS B 0704-118118TEQ 
l OR 1 IALl ORDERS OF BESSEL FUNCTION J sua K TIMES a 0109-0984RWBFl 
I IIBESSEL FUNellON J1/XI AND Vl/X B 0704-0833RWBJY 
UMENT AND ORDER. J BESSel FUNCTION OF COMPLEX ARG B 0701.-0979NUOES 

JBESSEL FUNCTION Y SUB N IX/. B 0704-0704RWBF4 
AND HYPERBOLIC FUNCTlONS REGULAR BESSEL FUNCTIONS "CIRCULAR B 0650-03 .. 2.001 

JlRREGULAR BESSEL FUNCTIONS B 0650-03.2.002 
OF INTERPRETIVE SUBROUTINES FOR BESSEL FUNCTIONS NA SET B 0650-03 .. 2 .. 007 

HENT AND ORDER 
I 
KINO FOR NLLS. 

"BESSEL FUNCTIONS B 0704-041SATE\ES 
#I BESSEL FUNCTlONS FOR REAL ARGU B a104-0469NUBES 

,BESSEL FUNCTIONS JO/X/AND YOIX B 0704-0833RWBJY 
flBE5SEl FUNCTIONS OF THE FIRST B 0704-0837DRBFN 
.BESSEL FUNCTIONS OF ORDER ZERO B 0704-0636RWBF2 
flBESSEL FUNCTIONS OF ORDER ONE. B 0704-0636RWBF3 
IIBESSEL FUNCTIONS SUBROUTINE B 0650-03.2.005 

flALl ORDERS OF THE BESSEL FUNCTIONS Y SUB K TIMES B 0709-09B5RWBFB 
00 'POLYNOMIAL OF BEST FIT BY LEAST SCUARES METH B 0650-06.0.006 

OF A IICALC. OF THE LEAST SQRS. BEST 112WAVE POTENT. AND SLOPE B 0650-09.3 .. 003 
o NETWORK .¥TRACING A MIN. PATH BET. lONE CENTROIDS OVER A ROA U 0650-09.2 .. 0BO 

NDAYS BETWEEN OATES B 0650-01.6.021 
'RIG FILE GENERATOR. BFG .~ B 7070-04 .. 3 .. 001 

09/90 COMPATIBILITY IBI EDITOR FOR PROGRAMMED 704/7 B 0709-1031RL040 
ImEADS THE FINAL SORTED BIBLIOGRAPHY TAPE B 0704-1144NC014 

NSORTS THE BIBLIOGRAPHY TAPE FROM NC 138 B 0704-1144NCOI4 
BREAOS THE SORTED BIBLIOGRAPHY TAPE FROI-1 NC 142 B 0704-1144NCOI4 

#CONTRAtT BID COMPUTATIONS 0650-0'J.2.047 
NBIO SUMMARlf::S 0650-09.2.048 
116IG flU GENERATOR. L\FG.@ 13 1070-04.3.001 

liON-LINE LOADER FOR COL. BIN. AAS .. AND TSF .. CARDS B 0704-10120RCBL 
IICARD TO TAPE. BINARY B 0104-0425WBCTB 

/lBINARY TO CHINESE BINARY [J 0704-0)95LLOOO 
TRAN I I PROGRAM TAPE OR ABSOLUTE BINARY IIGENERATE A FOR B 0704-0754CEF2L 
o TRANSFER ilLOAOS BINARY ABSOLUTE. CORRECTION AN B 0704-0449MI9SI 

nwo CARl} BINARY AND OCTAL LOADE'R B 0704-03B1ASAS~ 
IBINARY ANO OCTAL LOAOER 0 0709-0951NA092 

SQ .. ROOT-EXTENDEO RANGE flOATING 6INARY ARlTH flNORMAlllED t:I 0704-0310RS013 
lEO ADO EXTENDED RANGE FLOATING BINARY ARITH. ilNORMALI B 0704-0370RS013 
D MULT. EXTENDED RANGE FLOATING BINARY ARITH. IHiURMALlll: B 0704-0370RS013 
D DIVIDE-EXTENDED RANGE FLOATING BINARY ARITH. IINORMALIlE B 0104-0310RS013 
I) ARCTAN-EXTENDED RANGE FLOATING BiNARY ARlTH.. IINORMALIlL B 0104-0370RS013 
lLEO LeG-EXTENDED RANGE FLOATING BINARY ARITH. IINORHAL 13 0704-0370RS013 
o E TO X-EXTENDED RANGE FLOATING BINARY ARITti.. /lNORMALIZE B 0704-0370RS013 
AL PRINT-EXTENUED RANGE FLOATING BINARY ARlTH.. IIUECI~ B 0704-0370RS013 
o LOADfR RABSOlUTE BINARY CARD AND CORRECTION CAR B 0704-0525PKCSB 
o LOADER. NABSOLUTE BINARY CARO AHO CORRECTION CAR B 0704-0525PKCSB 
E iSTANOARD-TO-COLUMN BINARY CARD CONVERSION. ON-LIN B 0704-0374NA271 
o CORI:: AND DRU~S "LOAU BINARY. CARD IMAGES FROM TAPE T B 0704-0395ll010 

'ROW BINARY CARD LOADER B 0709-1034SCCS6 
51. "OCTAL COLUMN BINARY CARD LOADER /THREE CARD B 0704-0668MUCBL 

/JABSOLUTE ROW OR COLU~N BINARY CARD PUNCH B 0704-04550ESC6 
TEO INTEGERS.. NBCD TO BINARY CONI/ERSION OF UNRESTRIC B Q704-0423BSDCH 

#704 ROW BINARY TO COLUMN BINARY CONVERSION.. 6 0709-0951NA901 
#704 RO," BINARY TO 709 COLU~N BINARY CONVERSION.. B 0709-0951NA901 

ELF LOADING ROIoj IHNARY TO COLUMN BINARY CONVERTER n09 S B 0709-0aOBGDRCC 
IIBINARY OECK MINIMIlER B 0704-0333CWBDO 

IICOLUMN BINARY DISASSEMBLY PROGRAM B 0704-0184GECDS 
#ROW BINARY DISASSEMBLY PROGRAM [J 0704-0784GEROS 

IIRESTART PROGRAM FOR THE BINARY EDITOR IRL OLtOOI [J 0709-1032RL041 
#BCD TO BINARY FIELO CONVERSION B 0704-0387C[l32 

ER I#lNCREMENT COLUMN BINARY IMAGE OF HOLLERITH NUMB B 0704-08430RICB 
no WRITE 2 DIMENSIONAL ARRAY BINARY INFO ON TAPE B 0704-0910NUwT6 

116CO TO BINARY INTEGER CONVERSION B 0704-1056TVME2 
L CONVERSION. JBINARY INTEGER TO ROMAN NUMERA B 0704-0B700RROM 

ItRELOCATABLE BINARY LOADER B 0704-0467BECSB 
/lARGONNE TAPE LOWER BINARY LOADER B 0704-0503ANlll 

"ABSOLUTE BINARY LOADER B 0704-040,)PFCCU 
(1.24 WORO PER CARD BINARY LOADER B 0104-0263MULRL 

IIRElOeATABLE BINARY LOAOER B 0109-0563SE9RB 
IIMURA UPPER RELOCATABLE BINARY LOADER lONE CAROl B 0704-0432MUR£!L 

IIMURA LOwER BINARY LOAOER lONE CAROl B 0704-025HIULeL 
RECTOR IIBINARY LOAOER AND CHECKSUM COR 6 0709-0563SE9BL 

NRELOCATING BINARY LOADER. UPPER B 0704-0525PKC~O 
IIRELOCATING BINARY LOADER. LOWER B 0704-0525PKCSO 
NRELOCATlNG BINARY LOAn(R,LOWER B 070'J-0563SE9LR 
NRELOCATING BINARY LOADER. UPPER B 0709-0563SE9UR 

'DOUBLE-PRECISION flOATING BINARY MATRIX CONVERSION PROG B 0704-0329NYDFM 
ER NBINARY OCTAL CARD OR TAPE LOAD B 0704-0690GDBOT 

'BINARY OCTAL LOADER B 0704-0215NYBOL 
flRELOCATABLE OCTAL-COLUMN I3INARY ON LINE FORTRAN LOADER B 0704-0912ASASB 

N8 INARY PUNCH PROGRAM B 0704-0212NYBPU 
liB INARY PUNCH PROGRAM B 0704-0405PFPFO 

flMURA BINARY PUNCH ROUTINE 4 B 0104-0283MUBPU 
/iMURA BINARY PUNCH ROUTINE B 0704-0256MUBPU 
UMURA BINARY PUNCH ROUTINE 6 0704-0256MUBPU 
NMURA BINARY PUNCH ROUTINE B 0704-0263MUBPU 

N6INARY PUNCHING SUBR-OUnNt;. B 0109-0942MLPUN 
IIWRITES A FOURIER SERIES AS ONE BINARY RECORI) ON TAPE. 0 0104-07881BWFS 

MPUNCHES A FOURIER SERIES ONTO BINARY RElOCATABLE CARDS. B 0704-0188IBPUF 

ON AND MEMORY ALLOCATION 
DER WITH FL.PT .. OFL. 

IIBINARY SEARCH ROUTINE NA 839 B 0709-0951NA083 
/tBINARY S[AR(.H, FORTRAN B 0709-0935NGBSF 

/I BINARY SUBROUTINE IDENTIFICATJ 8 0704-0739ARPEK 
NFN 11 BINARY SYM60LIC SUBROUTINE LOA B 0704-0848ARBSS 

#6INARY TABLE SEARCH B 0105-PG-007-0 
CHECKING. A FOURIER SERIES FROM BINARY TAPE IIREADS. wITH B 0704-0788IBRFS 

TEM VERSION 'BINARY TAPt: CORRECTOR. NON-SYS B 0109-1055D18TC 
IHHNARY TAPE DUMP B 1401-01.4eOOB 
"BINARY TAPE LOADER B 0704-0425WBTSB 

/#ARGONNE CARD TO BINARY TAPE LOADER B 0104-0503ANI11 
'BINARY TAPE OR DRUM DUMP fj, 0704-0213NYBTO 
#BINARY TAPE-TO-CARO SIMULATOR 0 0704-0455BETtB 

RESTR ICTED INTEGERS. 
UTINE 

NBINARY TO BCU CONVERSION OF UN B 0704-04236SFRE 
IlBINARY TO BCD CONVERSION SUBRO B 0704-0525PKBCO 

ION 

SIaN. 
T~R 

NVERSION. 

IIBINARY TO BCS INTERGER CONIJERS B 0109-0997MLCVR 
IIBINARY TO CHINESE BINARY B 0704-0395LLOOO 

IH04 ROW BINARY TO COLUMN BINARY CONVER 6 0709-095INA901 
/n09 SELF LOADING ROW BINARY TO COLUMN BINARY CONV[R 0 0709-0B08GORCC 

IIBINARY TO PACKED OCD CONVERTER B 0704-0359ElSMO 
M704 ROW BINARY TO 709 COLUMN BINARY CO B 0109-0951NA901 

*ABSOLUTE BINARY UPPER lOADER ONE CARO 0 0709-1102SE9DU 
/I ONE CARD ABSOLUTE BINARY UPPER LOAOER.. n 0704-01.73CSBUL 

IIPUNCH ABSOLUTE (.OLUMN BINARY.. fI 0704-1004GNPAC 
"SELF-LOAOING 6INARY-OCTAL LOWER LOADER.. B 0709-0'J99RL039 

11709 FOUR CARD ROW BINARY-OCTAL UPPER CARD LOADER I) 0709-0819GOBOC 
CARD OR TAPE IROW ANDIOR COLUMN BINARYI LOADER. /,IFORTRAN B 0709-1163MWRCT 

E 
SUBPROGRAM 
POINT 

ION 

/I BINOMIAL COEFF1CIENTS B 0704-1042JP61C 
IF,ORTRAN 11 BINOMIAL COEFFICLENT SUUROUTIN B 0704-0'JlBMEPYR 
#FORTRAN II 6INOMIAL ('OEFFICIENT fUNCTION B 0704-0919MEPYR 

iBINOMIAL COEFFICIENT-flOATING B 0704-0417PFCBN 
liB INTO NUCLEAR-CODE ENGINEERING tl 0704-NUCLEAR 
"BIVARIATE PARABOLIC INTERPOLAT B 07Q4-024BCLPIN 

#FLOATING POINT BIVARIATE SEAR(.H B 0704-0692JPWEI 
'BLACK JACK GAME. CARD. B 1620-11.0.006 
IIBLACK JACK GAME. TAPE. B 1620-11.0.005 

.YIPP INSERT LEADING BLANKS. B 0704-0!J95TAVIL 
IIBLOCK CORRElATION AND. COR2 6 0650-01.6.046 

MCLEAR BLOCK TO ZERO B 0650-01.6.006 
IISORT 57 BLOCKED VARIABLE B 0705-CU-001-1 

ARISONS FROM BALANCED INCOMPlETE aLOCKS NPAIRED CaMP 6 0650-06.0 .. 038 
"GENERAL PURPOSE BOARD TEST DECK A 0305--HI-004 

IINY BOll TRANSITION B 0704-0216NYPLB 
'BOOLEAN ALGEBRA MINIMIZER 6 7090-1197LLBAM 

JFLOW CHART ANALYSIS BY BOOLEAN MATRIX. MANIPULATION B 0709-0824LLFLC 
AM IIBUMP, BOSTON UNIVERSITY MATRIX PROGR B 0650-02 .. 1.006 

ECU. SOLVER IIlwO POINT BOUNDRY CONDITION DIFFERENTIAL B 0704-0238ATTPI 
.1INEAR PROGRAMMING WITH UPPER BOUNDS ON YARIABLi:S B D704-0913RSBPl 

IIBPR PARALLAX REDUCTION PROGRAM B 0650-09.B.002 
TAL AlIGNMENT PROGRAM /lBPR REVISION OF OREGON HORIlON B 0650-09.2 .. 053 
BIC-SKELLY TR .. ROUT. WITH OPTION BR&TRANS£.INO .. ADD. CONV /lStRO B 1620-01 .. 4.004 
NE ORDINATE FROM CONTINUOS GIRD. BRIDGE .MOMENT REACT lNFLU Ll B· 0650-09 .. 2.057 

JSUSP(NSI0N BRIDGE ANALYStS B 0650-09.2.034 
ItCONTINUOUS BRIDGE ANALYStS I) 0650-09.2.066 

"SKEwED BRIDGE ELEVATIONS B 1620-09.2 .. 005 
flSTRAIGHT lINE BRIDGE GRID SYSTEM B 0650-09 .. 2.058 

IICURVED BRIDGE PROGRAM B 0650-09.2.01B 
']-SPAN CURVED CONCRETE SLAO BRIDGE PROGRAM B 0650-091-'2.060 

nONS 

ORTRAN. 

IIGEORGIA SKEWEO BRIDGE PROGRAM B 0650-09.2.00B 
"COMPUTATION OF BRIDGE SCREED ElEVATIONS B 0650-09.2 .. 015 

nXfENDED FORTRAN 2 BSS LOADE:.R B 0704-0902NULUC 
ilRElOCATABLE FORTRAN BSS LOADER B 0704-0909MPBSS 

f./PRII'I;T BSS LOADER DIAGNOSTICS B 0104-0830MINOL 
flWRITE BSS LOAOER STORAGE MAP B 0104-0B30MISTP 
IIwRITE BSS LOADER STORAGE MAP B 0704-0830MISTP 

JTHE BUCKLEY-LAVERETT WELGE CALCULA B 0650-09.6 .. 010 
IIBUFFEREO CARD-INPUT SUBROUTINE B 0709-0633WOCRD 

II WDPC 6UFFERED I/O PACKAGE FOR 709 F 6 0709-097BWDIOF 
N709 VIPP BUG TRAP.. B 0709-1137BW9BU 

UTILITY PROGRAMS OUTLINED IN 305 BULLETIN NO.1 /HWELVE A 0305--.UT-00B 
PROGRAM IlBUMP , BOSTON UNIVERSITY MATRIX 6 0650-02 .. 1.006 

IICANDLE NUCLEAR-CODE BURNUP 6 0704-NUCLEAR 
nURBO NUCLEAR-CODE BURNUP B 0104-NUCLEAR 
IIORACO NUCLEAR-CODE 8URNUP B 0704-NUCLEAR 

'SlllLE NUCLEAR-CODE BURNUP 8 709O-NUCLEAR 
/1.50 BUS LOAD FLOW PROGRAM 8 0650-09.4 .. 003 

/1.30 SERIES BUS LOAO flOW PROGRAM [3 0650-09.4.012 
IIFORTRAN BUTLER B 1620-01.5 .. 002 
IIIRENT OR BUY ANALYSIS B 0650-10 .. 1 .. 007 

T .GSCHED. PHASE ONLY * LESS. M. C. FRISHBERG IILEAST COST ES B 0650-10.3.009 
MFL DEC INTERP SYS 650 MAG DRUM CALC W/IMMEO ACCESS BELL 111 B 0650-02.0.021 

1/2WAVE POTENT .. ANO SLOPE OF A NCALC. OF THE LEAST SCRS. BEST B 0650-09 .. 3.003 
OCATlNG COMP .. WITH ELEC. COI~Pe lIeALC .. PERF .. CHARACT. Of RECIPR B 0650-09.6.015 
CAM LEADER (.G-ORDINATE ROUTINE. CALCOR * /I B 0650-09.5.006 

IIESCAPE * EFFORTLI::SS SYS CALCUL AND PRINTING EVERYTHING B 1401-01.4.010 
REACTOR SHIElD NUCLEAR-CODE #. CALCULATE NEUTRON ATTENUATlON- B 0650-08.2.025 
INOICES NPROGRAM TO CALCULATE SEASONALLY ADJUSTED B 0650-06.0.042 

IIGIVEN X. THIS PROGRAM CALCULATES LN X TO 200 OR 205. B 0704-0498(.AOO/~ 
#ECUIllBRIUM FLASH CALCULATION B 0650-09 .. 6.003 

#ABSORBER CALCULATION B 0650-09.6 .. 004 
DISTRIBUTION AND INFlUENC!:: LINE CALCULATION #MOMENT 8 0650-09.2.033 

ITICAL PATH AND RESOURCE SUMMARY CALCULATION NCR B 7090-11580RCPS 
LOG INTERPRETATION IIPOROSITY CALCULATION FROM RADIOACTIVITY [3 0650-09.6 .. 006 

N FUNCTION & SPECTRAL DENSITY JCALCULATIOf\4 OF AUTO-CORRUATlO 6 0650-06.0 .. 049 
ON FUNCTION & CROSS-SPECT DENS ilCALCULATION OF CROSS-CORRELATI B 0650-06.0.050 
SYSTEM SHORT-CIRCUIT CURRENTS IICALCULATION OF HECTRIC POWER B 0650-09.4.007 
XPANSION STRESSES MCALCULAlION OF PIPING SYHEM E B 0650-09 .. 5.001 
MENTS lIeAL(.ULATION OF SEASONAL ADJUST B 0705-DP 0001 

#PLATE-TO-PLATE CALCULATIONS B 0650-09.3.004 
/l!P-V-l DATA CALCULATIONS [3 0650-09 .. 6.002 

#THE BUCKLEY-LAVERETT WelGE CALCULATIONS B 0650-09.6 .. 010 
PONENT OISTllLATION TOwER DESIGN CALCULATIONS ilMULTtCOM e 1620-09.3.002 
PO\'lER SYSTEM TRANSIENT STABIllTY CALCULATIONS IIELECTRICAL B 0650-09.4.001 
100 MOt-'ENT OF INERTIA & CENTROID CALCULATIONS CARD * 111"1- n 1620-09.3.004 

IISHORT CIRCUIT CALCULATIONS. CARD. B 1620-09.4.001 
100 filOMENT OF INERTIA & CENTROID CALCULATIONS. TAPE. IIM- B 1620-09 .. 3.005 
USING THE IBM 650 COMPUTER IICALCULATIONS OF RATE OF RETURN B 06S0-09.6eOll 

/lCUT & FILL-EARTHWORD VOLUME CALCULATIONS ON THE ]05 RAMAC I} 0305-09.2.001 
-DIMENSIONAL MESH FOR RELAXATION CALCULATIONS. nwo 6 0704-0725PKMFR 

IIflODULUS 11 SELF-CHECKING DIGIT CALCULATOR B 7010-02.9 .. 001 
NTERPRETIVE SYS FOR IBM MAG DRUM CALCULATOR IISTATISTICAL I B 0650-06.0.017 

LOADER • 
M 

• CALCOR • 

'PRODUCTION DAY CALENDAR B 0650-10.3 .. 004 
IICALENDAR DEMONSTRATION B 0705-IB 0009 

#GENERAl PURPOSE CALENOAR PROGRAM B 0650-11.0.006 
IICALL • CAR ..... T ASSEMBLED LOGICAL B 1401-01.4.002 

IlS0S PROGRAM LOADER. CALLS IN A SelECTED SOS PROGRA B 7090-12291QCSO 
/lCAM LEADER CO-ORDINATE ROUTINE B 0650-09.5.006 
IICANDLE NUCLEAR-COOE BURN uP .; B 0704-NUCLEAR 

#GIVEN A FOURIER ·t-tALF-SERIES 
IHNTEGRATES A FOURIER SERIES 

/lSEARCH A FOURIER SERIES 
MCONVER1S A FOURIER SERIES 

IN CANONICAL KfPRESENTATION B 0704-078BIBGFl 
If( (.ANONICAL REPRESENTATION B 0704-07B81BIFS 
IN CANONICAL REPRESENTATION. B 0104-07B816~F'S 
IN CANONICAL REPRESENTATION. B 0704-01B81BwFS 

AM JtAPACITATED NETWORK flOW PROGR B 0104-05UMICNF 
IILOCATlON OF SHUNT CAPACITORS ON RADIAL LINES B 1620-09.4 .. 002 

NCALl • CARAT ASSEMBLED LOGICAL LOADER B 1401-01.4 .. 002 
UTINE ADAPTEO TO TAPE. IICARAT I • COMPLETE ,ASSEMBLY RO B 1401-01.1 .. 003 
OUTINE ADAPTED TO TAPE. IICARAT 11 • COMPLETE ASSEMBLY R B 1401-01.1.004 
ABSOLUTE BINARY UPPER LOADER ONE ('ARD /I B 0709-1102SE9IJU 

111620 FORCOM CARD S 1620-01.6.006 
"FORTRAN PRE-COMPILER FOR CARO A 1620--FO-006 

OAP 11 B-'ioiORO LIST I AND 650 LOAD CARD 11402 CONTROL PANEL FOR S B 0650-.12 .. 0.005 
1H620 AUTOPLOTTER CARD. B 1620-01.6.004 

1l0A EDIT SUBROUTINE. (.ARD 6 1620-01.6.005 
NEOIl SUBROUTINE. CARO B 1620-01.6.011 

IVE PROGRAMMING SYSTEM. IPS •• CARD NINTERPRET [3 1620-02 .. 0 .. 002 
11650 SIMULATOR PROGRAM. CARD * B 1620-02.0 .. 004 

SIMULTANEOUS ECUATION SOLUTION. CARD /I B 1620-05.0.002 
IIREGRESSION ANALYSIS PROGRAM. CARD B 1620-06 .. 0.002 

lSE MULTIPlE LIN(AR REGRESSION * CARD. 'STEPW 8 1620-06.0.007 
IIPOLYNOMIAL CURVE FITTING CARD. B 1620-07.0.002 

IICUT AND FILL. CARD B 1620-09.2 .. 003 

7 



/HRAVERSE ANAlY·SIS PROGRAM _ CARD G 1620-09.2.006 
#GAS NETWORK ANALYSIS - CARD B 1620-09.3.003 

IIHECTRIC lOAD flOW PROGRAM" CARD" B 1620-09.4.003 
"BLACK JACK GAME" CARD" B 1620-11.0.006 

IIBBC-VIK BASEBAll DEMONSTRATOR" CARD 13 1620-11.0.007 
SH'UlATlON OF ONE-ARMED BANIJIT .. CARD II B 1620-11.0.011 

RSHORT CIRCUIT ANALYSIS" CARD" B 1620-09.4.006 
IISHDRT CIRCUIT CALCULATIONS. CARD B 1620-09.4.007 
IISTRAIN GAGE DATA REDUCTION" CARD.. 0 1620-09.6.001 

INVENTORY tJANAGEMENT SIMULATOR CARD NAN B 1620-10.2.001 
INVENTORY MANAGE~ENT SIMULATOR CARD. 1/ B 1620-10.2.003 

liTHE CHINESE BAR&RJNG PUZZlE CARD _ B 1620-11.0.001 
lIC PROGRAr-'MING SYSTEM. SPS + CARD 11162011710 SYMBO II 1620--SP-020 
LYSIS OF A FLANGED TAPERED HUB CARD. /,15-109 STRE:SS ANA 1620-09.7.005 
l'4I:RTlA & CENlROID CALCULATIONS _ CARD filM-100 MOMENT OF I 1620-09.3.00l. 
S OF FLANGE W[lH A TAPEItED Hun CARD IIS-100 STRESS ANAlYSI 1620-09.7.00't 
CHEDUlING SCHED PORTlONlllESS CARD" LEAST COST ESTIMATING S 1620-10.3.00'3 
DER. It ONE CARD ABSOLUTE BINM.Y UPPER LOA 0704-0473CSBUl 
R #ABSOLUTE BINARY CARD AND CORRECTION CARD LOAOE S 0704-0525PKCSO 
R. IIABSOLUTE BINARY CARD AND CORRECTIO"J CARn lOADE 0104-0525PKCSO 

iHkO CARD BINARY AND OCTAL LOADER 0704-0381ASAS5 
124 WORD PER CARD H INARY LOADER 0704-0263HULBL 

11709 CARD CONVERSION A 0109--CV-070 
Al650 TO 704-709 DATA CARD CONVERSION. B Q709-0792AE650 

flSTANDARO-TO-COlUMN BINARY CARD CONVERSION, ON-LINE B 0704-0374NA277 
#DUMMY FRONT END CARD FOR 709-7090, CHANNel A B 7090-1123WPS02 

IIFORf'lAT CONTROL SUBROUTINE FOR CARD FORTRAN !3 1620-01.6 .. 017 
/ICARD IMAGE PROGRAM B 0705-10 0002 

FOR FINP5 704 #FORTRAN CARD IMAGE READ ROUTINE ICSJ-I/S B 0704-0820RWCSH 
FeR FINP5 709 NFORTRAN CARD IMAGI: READ ROUTINE ICSH/S B 0709-0820RWCSH 

#TRANSLATE CARD I~AGE TO BCD IN COMMON. 0709-0178AEIOC 
AND DRUMS !IlOAD BINARY CARD IMAGES FROM TAPE TO CORE 0104-0395ll010 

HIXED AND FLOATING DECIMAL CARD INPUT 0704-032SRS014 
MDOUBLE PRECISION flOATING POP>jT CARD INPUT 0704-06S0RWREA 
RCORRELA'TION MATRIX, CORR2 - FOR CARD INPUT N7070 INTE 7070-11.3.004 
R PROGRAMMING CODE FOR 1620 WITH CARD INPUT&OUTPUT HLINEA 1620-10.1 .. 002 

f.lTRACE PROGRAM FOR CARD INPUT/OUTPUT 1620-01.4.002 
#CHANGE CARD LOAD 0705-AF-001-1 
ilCHANGE CARD LOAD 010S-AF-001-1 

NABSOlUTE AND CORRECrrON CARD LOADER 0704-0512PFCCB 
OLUTE BINARY CitRO AND CORRECTION CARD LOADER /JABS 0704-DS25PKCSB 
FOUR CARD ROW BINARY-OCTAL UPPER CARD LOADER #109 0709-0819GOBOC 

NROW BINARY CARD lOADER 0109-1034SCCSB 
*CORRECTION CARO lOADER 1401-01.4.001 

*OCTAl COLUMN BINARY CARD LOADER !THREE CARDS/. 0704-0668r~UCBl 
NGENERAL CARD LOADER SU8ROUT INE GROUP tI 0704-0446PECS!1 

OlUTE 81NARY CARD AND CORRECTION CARD- LOADI:R. /lABS 8 0704-0S25PKCSB 
ABSOLUTE ANO CORRECrrON TRANSFER CA~D LOADER. H B 0104-067'3WH005 

HONE CARD lOftER LOAD H 0705-EK ODD 1 
N BINARYI LOADER. NFORTRAN CARD OR TAPE /~OW AND/OR COlU .... B 0709-1163MWRCT 

IIBINARY OCTAL CARD DR TAPE LOADER 6 0704-0690GOBOT 
ItSH'ULATION OF CMD OR TAPE 650 ON THE 7070 B 7070-05.1.005 

"1401 TAPE TO CARD PROGRAt-: 1401-13.1.003 
NABSCLUTE ROw OR COLUMN BINARY CARD PUNCH 0704-0455BESCB 

NVARIABlE FIXED fORMAT CARD REftD 0704-038LASAS5 
/,ION-LINE BCD CARD READ ROUTINE 0709-0948MLRBC 

RDCTAL CORRECTION CARD READER 0104-0830MIOCT 
NOCTAl CORRECTION CARD READER 0104-0830MIOCT 

NREAD BCD TAPE OR ON-LINE CARD READER 0704-0013UACSH 
AM • IISCRAP • SIXTEEN-hENrY CARD REGRESSION ANALYSIS PROGR 1620-06.0 .. 003 
AND AUTOCODER ASSE.~BlY NCARD REPORT PROGRAM GE:N£RAfOR B 1401-01.3.001 
G PROGRAr-' FOR THE IBM 1401 IICARD REPRODUCING ANO/OR LISTIN B 1401-01.4.003 
RO LOACER /1.709 FOUR CARD ROW BINARY-OCTAL UPPER CA B 0109-0819GDBOC 

IIFORTRAN END CARD SEARCH. B 0104-0899MEFEN 
IDS NCARO SYSTEMS ERROR DETECTION A A 1401--AT-017 

IICARD SYSTEMS SUDROUTINES A 1401--lM-007 
If CARD SYSTEMS UTILITY PROGRAIJS A 1401--UT-001 

NONE CARD TAPE COpy ROUTINE B 0704-0540SC 
IIARGONNE CARD TO BINARY TAPF LOADER 8 0704-0503ANIll 

RHOLLI:RITH CARD TO TAPE 0 0704-0S25PKCTH 
INTER IISIMULTA~EOUS CARD TO TAPE AND lOR TAPE TO PR D 1401-13.1.010 
G ROUTINE HCARD TO TAPt: COWERSION-EOITIN 0 0704-0387CEI4E: 

HCARO TO TAPE LOAD 0705-AF-012-0 
#1401 CARD TO TAPE PROGRAM 1401-13.1.002 

HCARO TO TAPE ROUTINE 06'50--UT-002 
TO COlU~N CONVERTER. NCARD TO TAPE SIMULATOR AND RQIoI 0704-10130RCTT 

HCARD TO TAP[ SIMULATOR. 0709-060SwDCTS 
HCARO TO TAPE UTILITY PROGRA~ 1401--UT-027 

MO 80/84 SIMULATION OF Tt-IE 714 CARD TO TAPE. fln/B4 0704-06760R714 
/,ICARC TO TAPE, BINARY B 0704-0425wBCTB 

#ONE CARD UPPER lOAD B 070S-EK 0002 
IISIX tARO UPPER lOAllER B 0704-1183GDCOR 

#TAPE TO CARD UTiliTY flROGRAr~ A 1401--UT-028 
IIPER I PHERAl CARD VER IF IER B 0704-0262NYPCV 

IlLIN(AR PROGRA"'MING COOl: FOI( CARD 1620 B 1620-10.1.006 
70 nSIMULATn~G THE CARO 650 ON A TAPE ORIENTED 705 7010-05.1.004 

NBUFFERED CARD-INPUT SUBROUTINE B 0709-0633WDCRD 
R R~LOC"'TA!!U BINARY LOADER lONE CAROl II-MUPA UPPE e 0704-0432MURBL 

II,",URA lOIo<ER 3III.JARY lOAOE:R lONE CMD/ S 0704-0251MUlBl 
lilaCS CARD/TAPE" SEC 1410-PR-I08" A 1410--10-909 

II'S I MPLIF I ED PR lOR I TV CAROITAPE ROUTI~IE. B -'070-02.4.004 
IIINOIVIUUAL CAROl TAPE UTILITIES A 1410--UT-I06 

-PR-l08. IIREPORT PRO. GENERAT. CARDITAPE/1405 DISK _ SEE 1410 A 1410--RG-910 
#HOllERITH TO eCD INPUT FROM CARDS B 0104-0387CEI41 

ItFCRTRAN WITH FORMAT FOR CARDS 1620--FO-004 
NSPS TWO PASS FOR tAROS 1620--SP-009 

#FORTRAN FOR CARDS 1620--FO-002 
/,IGOTRAN FOR CARDS A 1620--PR-011 

ADER FOR CCL. I::lIN. ASS. AND TSF. CARDS NON-LINE LO t; 0704-10120RCCl 
R SERIES ONTO BINARY R[lOCATABlE; CARDS. ItPUNCHES A FUUi1.IE B 0704-078ElIBPUF 
CClu~N BII'MRY CARD LOADER /THREE CARDS/. IIOCThL e 0104-0668~lucel 

1fEURIPUS-3 NUCLEAR-COUE MONTE C~RLO B 0"104-NUClEAR 
NOAEDALUS NUCLEAR-CODe MONTE CARLO 0704-~UCLEAR 

IIPOLYPHEt-'US NUCLEAR-CODE MONTE CARLO 0704-NUCLEAR 
HSPAN-2 NUCLEAR-CODE ~.ONTE CARLO 0704-NUCLEAR 
IISPIC-l NUCLEAR-CODE MONTE CARLO 0704-NUCLEAR 
nUT-T5 f'jUCLEAR-COOC MONTE CARLO 0704-NUCLEAR 

IICONSTANTS FOR OR MONTE CARLO PKG. INOT A SCBR.OUTINEI B Q104-07430RMOC 
PROGRAM flCARP-A CONELATtON f.. R[GRESSION e 0650-06.0 .. 064 

*BASIC FORTRAN. PUNCH WITH CARRIAGE CONTROL' 8 7010-01.2.002 
#POLAR TO CARTESIAN COORDINATES 8 0650-03.1.015 

IlS[;LEC ECON. COND. SIlE-SPEC CASE NFW t:NG ElE'C SYS P~OG 18 B 1620-09.4.004 
PROGRAM. IISHARE CATALOG J.[PDAHR. LISTE:R. 1401 B 070'+-1224UCSCU 

It GENERAL ALPHANUt-'ERIC CATHODE RAY OISPLAY e 0104-0314MUSCP 
TINE.. IIGENERAl CATHODE RAY TU8E COUPLE SUBROU B 0704-0439NA029 

NMURA SIX COLUMN FRACTION CATHODE RAY TUBE DISPLAY [) 0704-0310~.USCP 
IIMURA CATHODE RAY Tl.:flF POINT PLOTTER B 0704-0321MUSCP 

IIRANDO~ NUMBER GENERATOR, CAUCHY DISTRltlUTION. fT. PT. fI 0704-07430RCAU 
IICOCSfI !3 0650-01.6.029 

flS4 CYLINDRICAL GEOMtTRY CHl CODE NUCLE:AR-COf)E fI 7090-NUCLEAR 

8 

UP OF RW REQX.SPACE REQUIRED-H2 CEllS "FORTRAN WRtTE- R 0709-0946RWFEQ 
TURNS IITHREE CENTER CURVES FOR SHORT RADIUS e 0650-09.2.020 

tlM-100 MOMENt OF INERTIA & CENTROID CALCULATIONS" CARD" B 1620-09.3.004 
NM-I00 MOMENT OF INERTIA & CENTROID CALCULATIONS _ TAPE" B 1620-09.3.00'> 

IIFACTOR ANALYSIS 8Y THE CENTROID METHOD t3 0650-0S.1.008 
NTRACING A MIN .. PATH 8ET. ZONE CENTROIDS OVER A ROAD NETWORK B 0650-09.2.080 

flCEPTR NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
lIONS tlCHAIN LOADING ADDITIONS [;. DELE A 06S0--UT-I04 
o RATE OF RETURN. PVIA .... INF. CHAIN MACH" HPRESENT VALUE AN a 0650-01.0.017 
PRES VAL-RATE OF RET-PV2A-FINITE CHAIN OF ONE INVESTMENT N B 06S0-01.0.018 

'CHANGE CARD LOAD B 070S-AF-00l-1 
fIItHANGE CARD LOAD B 0705-AF-001-1 

NtSENTROPIC PRESSURE CHANGE SUBROUTINE IJ 7090-1095WHISD 
HAPE TO TAPE COPY WITH CHANGES B 0704-0425WBTTC 

MMY FRONT END CARD FOR 709-7090. CHANNEL A 1I0U 8 7090-1123WPS02 
IT • COMPILER FOR USE OF SPECIAL CHAR NMODS OF INTER TRANS" B 0650-02.1.002 
• WITH ElEC. COMP. 'CALC. PERF. CHARACT. OF RECIPROCATING COMP B 0650-09.6.015 
RS #CHARACTERISTIC ROOTS AND VEtTO B 0704-0148NYCRV 

#TAPE CHARACTERISTICS B 0705-SP-00I-0 
IX MANIPULATION IIFLOW CHART ANALYSIS BY BOOLEAN MATR B 0709-0824LlFLC 
OG PRINT RECORD TAPE 40K ItFLOw CHART LISTING FROM ASSEMBLY PR 0 0705-IB 0003 

#CONTOUR CHART OF TRIP DESIRES 0 0650-09.2.016 
II CHEBYSHEV TRUNCATION SYSTEM 8 0704-10001BCTR 

#EARTHWORK DATA CHECK B 0650-09.2.044 
*SEQUENCE CHECK 0705-EO-007-0 

/,ISPEED CHECK ANALYSIS 0650-09.2.023 
no READ AND CHECK NU wlS-WRITTEN RECORDS 0704-0911NURTB 

NAUTOMATIC CHECK POINT AND RECOVERY 0704-0801NOGWC 
/HAPE LABEl,TRA.CHECK POINT ROUTINE 0705-SR-00I-0 

fHAPE CHECK SUBROUTINE B 7070-03.4.004 
IICHECK TAPE SETTINGS B 0705-PG-004-0 

"OVERFLOw. UNDERFLOw, AND DIVIDE CHECK TEST 8 0704-0248CLOUD 
*CHECKER DEMONSTRATION PROGRAM [l 0704-0282PKCKR 

/lSORT 55 CHECKING LOADING ROUTINE B 0705-EQ-OOI-0 
ANSLATING H709 PROGRAM FOR CHECKING OPERATIONS NEEDING TR B 0709-0482GASPO 
M BINARY rAPE IIREADS, wITH CHECKING, A FOURIER SERIES FRO B 0104-078BIBRFS 

HACT-AUTOMATIC CHECKOUT TECHNIQUE B 1401-13.1.004 
flCHECKSUM CORRECTOR B 0704-040SPFSML 

IIBINARY LOADER AND CHECKSUM CORRECTOR B 0109-056)SE9Bl 
TINGENCY TABLE IICHI SQUARE AND PHI FOR 2X2 CON B 0650-06.0.016 
TIGENCY TABLE NCHI SQUARE FOR UP TO 10XIC CON 8 0650-06.0.015 
TAPE. NCHINESE BAR AND RING PUZZLE" B 1620-11.0.003 

#THE CHINESf BAR&RING PUZZLE. CARD B 1620-11.0.001 
NBINARY TO CHINESE BINARY 8 0704-0395LLOOO 

ENTRY AlROUTINES TO READ A CHRONO-lOG CLOCK VIA 716 ECHO B 0704-08430RClK 
IMULATOR IItCHRVSLER INTERPRETER AND 650 S B 0104-0486CMCIS 

'OFFSET CIRCLE PROBABILITY FUNCTION. B 0704-0869RCOCI 
OF A ",IN 2 lEVEl t/OR SWITCHING CIRCUIT I.ICOMPUTATION B 0704-1104PKMIN 

HSHORT CIRCUIT ANALYSIS. CARD.. fl 1620-09.4.006 
"SHORT CIRCUIT CALCULATIONS" CARD" B 1620-09.4.007 

#SEQUENTIAL CIRCUIT PROBLEM SOLVING B 0704-Il03PKSEC 
#RADIAL SHORT CIRCUIT PROGRAM B 06S0-09.4.013 

NETWORK illIMPROVED DIGITAL SHORT CIRCUIT SOLUTION OF POWER SYS B 0650-09.4.004 
GE FUNCTION HCIRCULAR AND ElLIPTICAL COVERA I;J 7090-11B2DVCIR 
ONS REGULAR BESSEl FUNCTIONS IICIRCULAR AND HYPERAOlJC FUNCTI H 0650-0) .. 2.001 

ItCIRCULAR CULVERT ANALYSIS 8 06S0-09.2.0,)9 
E PROG TAPE OPR TAPE LBLtTRAILER CKN ItGEN.o TRA ROUTIN B 0705-SR-002-0 
ION CLEAR AND ADD flPK CLAD [;. PK STOD - DOUBLE PRECIS B 0104-0525PKCLA 
LAO t PK STOD - DOUBLE PRECISION CLEAR AND ADO flPK C B 0704-0525PKCLA 

HCLEAR BLOCK TO ZERO B 0650-01.6.006 
II RESET AND CLEAR CORE: AND N lOGICAL DRUMS 0704-0443ll024 

ROUTINE IICLEBSCH-GORDAN COEFFICIENT sua 0650-07.0.012 
JROUTINES TO READ A CHRONO-LOG CLOCK VIA 716 ECHO ENTRY 0704-08430RCLK 

HFIXEO POINT SQUARE ROOT. CLOSED. SUBROUTINE 1620-03.0.002 
C. KEY AND ITEM LENGTH - 1 WORD. CLOSED. AlSORT, ALGEBRA I 0704-05700RSRf 

IiCLOUD NUCLEAR-COOE PHVSICS 1090-NUCLEAR 
LOATING POINT E AT 10 AT SINH AT CO itA F 0650-03.1.020 

IiCAM lEADER CO-ORDINATE ROUTINE. CALCOR 0650-09 .. 5.006 
NCORRECTION OF COAL MOISTURE MEASUREMENTS 5 0650-09.4.011 

IICOBOl .. SEE 7070-Pi't-07S A 7070--CB-923 
IICOBOl "SEE 1410-PR-I08. A 1410--CB-912 

#070517080 COBOL AND COMMERCIAL TRANSLATO A 0705--PR-131 
NQUADRAUC PROGRAMMING CODE B 0704-10S0RSQ~1 

#WHIRLAWAY NUCLEAR CODE B 10?O-NUCLEAR 
II' tNSIGN CODE NUCLEAR-CODE B 0650-08.2.022 

UTOJO!ATIC PERSONAL IDENTIFICATION CODE I.IAUTOPIC 1401 -" B l'tOl-0l.4.014 
UTOMATIC PERSONAL IDENTIFICATION CODE" AUTO-PIC - *A B 0650-01.6.041 
G. FORCED INVERSION VECTOR PART. CODE FOR AUGMENT 650NlINEAR PR B 06S0-10.1.010 
EAR PROGRAMMING FORCED INVERSION CODE FOR AUGM[NTEU 650 JILIN B 06S0-10 .. 1.009 

NLlNEAR PROGRAMMING CODE FOR CARD 16Z0 B 1620-10.1.006 
CLEAR-CODE It BALL A REACTOR CODE FOR SPHERICAL GEOMETRY NU 0650-08.2.016 

IILINEAR PROGRAMMING CODE FOR THE: AUGMI:.NTEO IBM 650 0650-10.1.006 
*CONTOUR CODE FOR THE IBM 650 0650-06.0.061 

OUTPUT IlLINEAR PROGRAMMING CODE FOR 1620 WITH CARD INPUT& 1620-10.1.002 
AR~OUR REACTOR KINETICS :lARK-Ie CODE NUCLEAR-CODE N 0650-08.2.019 

NS4 CYLINDRICAL GEOMETRY 'CELL CODE NUCLeAR-CODE 7090-NUCLEAR 
II ERROR CORR(CTION CODE READER 0709-093DVGREC 

EDITOR FOR MULTIPLE REGRESSION COOt SCRAP. IIINPU f.I 0704-0149SCIEM 
II BEEHIVE & HORNET REACTOR CODE SPHERICAL GEO NUCLEAR-COD B 0650-08.2 .. 009 

NERROR CORRECTION CeDE WRITER B 0109-0938VGWfC 
11704 TRANSPORTATION CODE. B 0104-0726SCXPC 

NFORTRAN LINEAR PROGRAMMING CODE. B 0704-0480CEFlP 
'LINEAR EQUATIONS SOLUTION FAP COOED 1090 B 7090-1206NULtQ 

CTAN A/8, fORTRAN II VERSION.SAP CCDED.. liAR B 0704-0603wH005 
NT TRAP ROUTINE 704 FORTRAN SAP COOED. 'fLOATING POI B 0704-1071NUHM 

II-AUTOMATIC CODER, COMPATIBLE WITH.SAP B 0704-1220NSA!3C 
NRAYTHEON RAE TOR SURIIEY CODES. 2G,2RI • B 0650-0B.2.024 

IISfT CODES NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
TON ASSEMBlR FOR PROC.ENG. INTE:R conING SYS IIUNIV OF HOUS 8 0650-02.0.011 

flSPEED CODING SYSTEM R 0650-02.0.005 
C SYSTEM AERONUTRONIC SIMPLIFIED CODING SYSTEM" liAS Jj 1401-02.0.002 

/,IFN I I NTH DEGREE LEAST SQU COEF COMPUTATION SUOROUTINE a 0704-0848ARPLN 
HFORTRAN II BINOMIAL COEFFICIENT FUNCTION SUBPROGRA B 0704-0919MEPYR 

NPOLYNOMIAL COEFFICIENT REDUCTION B 0704-0224ASASI 
HCORRElATlON COEFFICIENT ROUTiNE B 0650-06.0 .. 003 

IIClEBSCH-GORDAN COEFFICIENT SUBROUTINE B 0650-07.0.012 
"FORTRAN II BIi\iOMIAL COEFF.lCIENT SUBROUTINE B 0704-091B~EPYR 

NBINOMJAL COEFFICIENT-flOATING POINT B 0704-0417PFCBN 
#54X54 CORRELATION COEFFICIENTS 8 0650-06.0.052 

HMISSING DATA CORRELATION COEFFICIENTS B 0650-06.0.055 
IISIMPLE CORRELATION COEFFICIENTS B 0650-06.0 .. 002 
#lOX 90 CORRELATION COEFFICIENTS B 0650-06.0.033 

IIFUED POINT FOURIER COEFFICIENTS B 0104-0250NYFSC 
H BINOMIAL COEFFICIENTS B 0104-1042JPBIC 

IiIROOTS OF POLYNOMIAL WITH REAL COEFFICIENTS B 0709-0927MAPOL 
lION OF STATE 'DETERMINATION OF COEFFICIENTS FOR BENEDICT EQUA B 0650-09.3.001 
US #COFIT NUCLEAR-CODE MISCELlAr-..jEO B 0704-NUCLEAR 
USION ONE-DIMENSIONAL #COGENT NUCLEAR-CODE GROUP OIFF B 0704-NUCLEAR 

liON-LINE LOADER FOR COL. BIN. ABS. AND TSF. CARDS B 0704-10120RCBL 
EE CARDS/. 1I0CTAL COLUMN BINARY CARD LOADER /THR B 0104-0668HUCBL 



IABSOlUTE ROW OR COLUMN BINARY CARD PUNCH B 0104-01f55BESCB 
n09 SELF LOADING ROW BINARY TO COLUMN BINARY CONVERTER B 0109-0808GDRtt 

RAM 
TH NUMBER 

1704 ROW BINARY TO COLUMN BINARY CONVERSION. B 0109-0951NA901 
n04 ROW BINARY TO 109 COLUMN BINARY tONVERSION. B 0109-0951NA901 

.COLUMN BINARY DISASSEMBLY PROG B 0104-0184GECOS 
. JINCREMENT COLUMN BINARY IMAGE OF HOLLER I B 0104-08430RIC8 

'PUNCH AEISOLUTE COLUMN BINARY. B 0104-1004GNPAC 
FORTRAN CARD dR TAPE /ROW AND/OR COLUMN BINARY/ LOADER. n B 0109-1163MWRCT 
ARD TO TAPE SIMULATOR AND ROW TO COLUMN CONVERTER. IC B 0104-10130Rtn 
BE DISPLAY .MURA SIX COLUMN FRACTION CATHODE RAY TU B 0104-0310MUSCP 

'MURA SIX COLUMN FRACTION PRINT B 0704-o314MUPRF 
IMURA VARIABLE COLUMN FRACTION PRINT B 0104-03S7MUPRF 
IMURA VARIABLE COLUMN FRACTION PRINT B 0704-03!)7MUPRF 

'''~ATRIX INTERCHANGE OF ROWS AND COLUMNS B 0704-0085oCLMIN 

SERIES. 
TERM. 

'NORHALlZE MATRIX BY COLUMNS. B 0704-0Z36tLMNR 
JSELECTOR OF COMBINATIONS OF INPUT DATA. B 0704-0648AVSEL 

"COMBINES INDICES IN A FOURIER B 0704-07881BCIF 

GE FOR SYMBOL MANIPULATION 
PROGRAM/. 

.COMBINES INlUCES IN A FOURIER a 0704-01881BClF 
JCOMIT - GENERAL PURPOSE LAr~GUA B 0109-119BHICOM 
MCOMMENT ATTAtHED PROGRAM. /109 B 0709-0519CSCAP 

,0705/70BO COBOL AND COMMERCIAL TRANSLATOR A 0105--PR-131 
ARY .SEE 707Q-PR-015. 'COMMERCIAL TRANSLATOR-PRELIMIN A 7010--CT-903 

n09/1090 COMMERtJAL TRANSLATOR COMPILER A 1090--CT-92\1 
URANSLATE CA.KD IMAGE TO BCD IN COMMON. B 0109-0178AEIBC 

F RECIPROCATING COMP. WITH ELEC. COMP. JeALC. PERF. CHARACT. 0 B 0650-09.6.015 
ITY WITH DEPTH ,NORMAL MOVEOUT COMP. FOR L1NE:AR INC .. OF VELOC B 0650-09.6.019 

PERF.· CHARACT. OF RECIPROCATING COMP. WITH ELEC. COMP. IICALC. B 0650-09.6.015 
.CROWN LIFE INSURANCE tOMPANY SORTING PROGRAM 8 0650-01.5.006 

.TAPE EDITOR AND OUPLICATOR WITH COMPARE 6 0104-0318GMTED 
ITAPE COpy AND COMPARE B 0709-0998Rl039 

,nAPE DUPLICATE AND COMPARE 6 0109-0B81PPTUA 
111401 TAPE DUPLICATION OR COMPARE B 1401-13.1.001 

ITAPE COMPARE. TPCMP • B 0705-NW-003-1 
MTAPE COMPARE FOR THE 709 B 0709-0502RL TC9 

nAPE DUPLICATION AND/OR COMPARE. B 0709-0717NA098 
ALYSIS PROGRAM DA-l '"PROFILE COMPARISION AND STATISTICAL AN 6 0650-09.2.074 

MPLETE BLOtKS 
ET-2-21 • 

IIMEMqRV tOHPARISON OUMP a 0704-0931PKCOM 
'PAIRED COMPARISONS FROM BALANCED INCO 8 0650-06.0.038 

.COMPLETE PAIRED tOMPARtSONS SCHEDULE. PARtOPL B 0650-06.0.045 
'DOUBLE PRECISION SIGN COMPATIBILITY n 0104-0417PFCSF 

11104/9 COMPATIBILITY A 0109--CV-065 
EDITOR FOR PROGRAMMED 104/109/90 COMPATIBILITY IBI H 0709-1031RL040 

MFLICOR FLOATING INTERP. COMPATIBLE OPERATION ROUTINE B 0650-02.0.020 
"AUTOMATIC CODER. COMPATIBLE WITH SAP n 0104-1220NSA8C 

MSOS IB~-32K ASSEMBLY AND COMPILER ' . A 0109--PR-063 
'SOS SHARE-32K ASSEMBLY AND tOMPILER A 0109--PR-064 

IIPAT COMPILER B 1010-04.lt.001 
170911090 COMMERCIAL TRANSLATOR COMPILER A 7090--CT-921 

NHRPRET IVE SYSTEM 1104 COMPILER FOR BELL LABORATORY I 8 0104-0470ELBEL 
.. NTERNAL TRANSLATOR. IT • A COMPILER FOR THE 650 0 0650-02.1.001 

AR JlMODS OF INTER TRANS. IT • COMPILER· FOR USE OF SPECIAL CH B 0650-02.1.002 
/11401 PAT COMPILER FOR 1010 IJ 1010-04.4.004 
#17070 PAT tOMPILER SYSTEM B 7010-04.4.002 
11010/Zl4 COMPILER SYSTEMS TAPE A 1010--PR-015 

IJELl1PTlt INTEGRAL, COMPLETE AND INCOMPLETE. 13 0104-0917ALELP 
TED TO TAPE 
TEO TO TAPE. 

THE FIRST KINO 

MCARAT I • tOMPLETE ASSEMBLY· ROUTINE AOAP 6 1401-01.1.003 
JCARAT II • COMPLETE ASSEMHlY ROUTINE ADAP B 1401-01 .. 1.004 

'COMPLETE ELLIPTIC INTEGRALS OF B o104-}070RMELF 
JlMURA COMPLETE ELLIPTIC INTEGRALS 8 0104-066BMUCH 

HEDULE • PARCOPLET-Z-Zl • "COMPLETE PAIRED COMPARISONS st B 0650-06.0.045 
.EIGENVALUE SOLUTION, COMPLEX H 0704-0248CLP~C 

'SIMULTANEOUS EQUATIONS COMPLEX B 0704-0116CLSMI: 
ICOMPlEX AND REAL EIGENVALUES 8 0650-05.2.005 

.. BESSEL FUNCTION OF COMPLEX ARGUMENT AND ORDER. B 0104-0979NUBES 
, PSI FUNCTION FOR COMPLEX ARGUMI:::NTS a 0104-0493lAS85 

ARITHM OF THE GAMMA FUNCTION FOR COMPLEX ARGUMENTS nOG 8 0104-0493LAS86 
Ll LAB. INTERPRETIVE SYSTEM ICOMPLEX ARITH OPERATIONS IN DE n 0650-02.0.012 
OMPLEX 1 • INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC IC 8 0650-01.0.014 
MPLEX II • INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC 'CO 8 0650-07.0.015 
ERP SYS FOR IBM 650-653 • REAL & COMPLEX ARITHMETIC. #SYMD INT B 0650-07.0.016 

E ROUTINE 
RSION 

"FLOATING POINT COMPLEX ARITHMETIC ABSTRACTION B 0104-01l5RWtA2 
IICOMPLEX ARITHMETIC INTERPRETIV B 0650-02.0.003 
"COMPLEX ARITHMETIC MATRIX INVE B 0650-05.1.00; 

.OOUBLE PRECISION COMPLEX ARITHMETIC PACKAGE.. B 0104-06/.7NPDFC 
.EXTENDED RANGE COMPLEX ARlTHMETIC PACKAGE a 0704-0609CA034 

'TRIPLE PRECISION COMPLEX ARITHMETIC PACKAGE B 0704-0546CAOO5o 
IFLOATING POINT COMPLEX ARITHMETICS. B 0104-0417PFSAC 

'DOUBLE PRECISION COMPLEX FAD AND FMP B 0704-0223ClOPC 
.OOU8LE PREC ISION COMPLEX FAD, FHP. AND FOP B 0704-0223Cl1)Pt 

'tOMPlEX FORTRAN FOR .THE 1620' 8 1620-06.0.008 
#PRELIM. EIGENVALUE PR08. OF A COMPLEX HERMITIAN MATRIX. 8 0104-o460MtMAU 

PROGRAM 'COMPLEX LINEAR SYSTEM SOLUTION B 0704-05Z2PFEL3 
IA GENERAL PROGRAM FOR COMPLEX MATRIX INVERSION B 0704-107';;ANFI0 

JOETERJI!INANT AND EIGENVECTOR FOR COMPLEX MATRIX. (\ 0104-0116CLDET 
ItoMPLEX NATURAL LOGARITHM 6 0704-0354NA66. 
.COMPLEX NTH ROOT B 0104-03504NA63. 

STEM /FLOATING POINT/ If COMPLEX NUMBER INTERPRETIVE SY B 0104-0B)2BECPK 
• FOR PERFORMING OPERATIONS WITH COMPLEX NUMBERS fHNTERP. SYS 8 1620-02.0.003 

'ZEROS OF A COMPLEX POLYNOMIAL B 0704-0405PFZPC 
.ZEROS OF A COMPLEX POLYNOMIAL B 0704-0225GMZER 

IIIZEROS OF COMPLEX POLYNOMIALS B 0650-07.0.006 
J ZEROS OF COMPLEX POLYNOMIALS B 0704-0692JPZPO 

'TRIPLE PRECISION COMPLEX SQUARE ROOT B 0104-05650CA005 
FOR COMPLEX ARITHMETIC IICOMPlEx 1 • INHRPRETIVE PKGE B 0650-07.0.01l~ 

FOR COMPLEX· ARITHMETIC "COMPLEX 11 • INTERPRETIVE PKGE 8 0650-07.0.015 
'INVERSt. REAL OR COMPLEX. B 0704-0223CLHIV 

"PRINCIPAL COMPONENTS PRI:DICTION EQUATION B o704-116BTVPCP 
ICOHPOSITE BEAM [) 0650-09.2.019 

,MUL TlPLE REGRESS ION, COMPR[HENS IVE ANALYSI S B 0104-091STVHRC 
NG ON THE IBM 104. ICOHPREHENSIVE LINEAR PROGRA~MI B 0104-081BCESCP. 

IJENTHAlPY AND ENTROPY OF COMPRESSED LIQUID B 7090-1095WHHCL 
"SPEC IF IC VOLUME OF COMPRESSED LIQUID B 10",0-1095WHVCL 

JlEVALUATING COMPRESSOR PERFORMANCE B 0650-09.5.005 
G FOR 650-653 MAG DRUM CONE STGE COMPU 'MOO BELL TRAN~ PRO B 0650-02.1.011 
TRAVERSE AND TRAVERSE ADJUSTMENT COMPUTATION "REVISEO B 0650-09 .. 2.015 
lOR SWITCHING CIRCUIT "COMPUTATION OF A MIN Z LEVEL & 8 0104-110ltPKMIN 
EVEl AND-OR SWITCHING IICoHPUTATJON OF A MINIMUM TWO-L B 0104-01B1PKMIN 
LEVATIONS IICOMPUTATION OF BRIDGE SCREED E B 0650-09.2.075 
IFN ]1 NTH DEGREE LEAST SQU COfF COMPUTATION SUBROUTINE B 0104-0B48ARPLN 

fFN I I FAtTORIAL COMPUTATION SUBROUTINE B 0704-0848ARTOR 
'EIGENVALUE COMPUTATION. B 0704-0lt05PFMVP 

IICORRELATIONAL RESIDUE COMPUTATION. B 0104-0405PFCR2 
II-GEODIMETER COMPUTATIONS B 0650-09.Z.065 

ICON TRACT 811l COMPUTATIONS 8 0650-09.2.041 
,,,ArERWAY COMPUTATIONS D 1620-09.2.00lt 

If ATE OF RETURN USING THE IBM 650 COMPUTER 'CALCULATIONS OF 8 0650-09.6.011 
S BEAMS AND FRAMES "COMPUTER ANALYSIS OF CONTINUOU a 0650-09.2 .. 067 

JlPROCESS CONTROL COMPUTER ASSEMBLY FOR IBM 104 R 0704-1184ININI 
NCDMPUTER AUTOMAH:D MUSIC B 06'50-11.0.007 

305 NCOMPUTER P"ACKAGE FOR THE RAMAt A 0305--PR-001 

• ZEUS PROGRAM ANALYSIS •• ZPA .. COMPUTER SYSTEM • B 1070-01.9.004 
.SIMULATE 8ASIC 650 COMPUTER WITH 104. 8 0704-0480CE65oO 

II TYDAC /PSEUDO COMPUTERI SIMULATOR B 0704-0441CSTYD 
POINT 1090 ARCTANGENT SUBROUTINE COMPUTES ,FLOATING- n 0109-1016RWAT3 
OF THE INDICES. JlCOMPUTES A SPECIAL FUNCTION F B 0704-07B81BSPF 
E OF A FOURIER SERIES. tlCOMPUTes THE PARTIAL DER-lVATlV B 0704-018BIBPOF 

fEASTMAN KODAK CON. EDISON TRANSFER TRACING a 0705-EK 000] 
i3-SPAN CURVED CONCRETE SLAB BRIDGE PROGRAM 8 0650-09.2.060 

LEC SVS PROG 18 ".SELEC ECON. CO~O. SIZE-SPEC CASE NEW ENG E tl 1620-09.4.004 
INFORMATION. IA CONDENSER ROUTINE FOR SYMBOLlt B 0704-0959MICNO 

IFIVE-PER-CARD CONDENSING ROUTINE 8 0650-01.6.007 
IF IVE-PER-CARD CONDENSING ROUTINE I] 0650-01.6.022 

'UNIVERSAL· MEMORY DUMP AND CONDENSING ROUTINE B 0650-01.6.028 
LVER nwo POINT 80UNORV CONDITION DIFFERF.NTIAL [cu. SO 13 0104-0238ATTPI 
LVINS LAW /lECONOMIC CONDUCTOR SIlE SELECTION BY KE B 1620-09.4 .. 0050 

IIECONOMIC CONDUtTOR STUDY B 0650-09.4.00') 
TRANS PROG FOR 650-653 MAG DRUM tONE STGE COMPU IIMDD BELL 8 0650-02.1.011 

M tlCARP-A CONELATION & REGRE:.SSION PROGRA B 0650-06.0.06-4 
FOR INOERTERMINATe TRUSS ANAL IICONNECTOR AND ItEOUNDANCY PROGS B 06!.0-09.Z.007 

"THIS SUBROUTINE SAVES THE CONSOLE /AC,MC, IRA, IRB, IRC, B 0104-0345ELSAV 
"THIS SUBROUTINE SAVES THE CONSOLE /AC,MCt IRA, IRB, IRC, H 0104-0345CLSAV 

RANDOMNESS OF DECIMALS ItIPRINTING CONSTANT OEtlMALS AND TESTING B 1401-11.0.004 
/lFRAME CONSTANTS n 0650-09.2.068 

KG .. /NOT A SUBROUTINEI 'CONSTANTS FOR OR MONTE CARLO P B 0704-01430RMOt 
R PRINl1hG--ERTBL "CONSTRUCT A TABLE OF ERRORS FO B 0104-0391NOERT 

NSTAGE CONSTRUCTION PROGR.AM B 0650-09.2.070 
'FACTOR. FOURTEEN 0 ONE AUTO CONT TEST OPTIMIZING ROUT. B 1401-01.lt.007 

'SEISMOGRAM SYN FORM CONT. INTERVAL VElOCITY. CVL B 0650-09.6.01B 
'KEY WORO IN CONTEXT 8 0104-0864PKKW I 

ICHI SQUARE FOR UP TO 10XlO CONTlGENCY TABLE B 0650-06.0.015 
iCHI SQUARE AND PHI FOR 2X2 CONTINGENCY TABLE B 0650-06.0.016 

IftUNTlNUEO FRACTION SUBROUTINE B 0104-0Z2SGMCFR 
ING ANe INTERPOLATION "CONTlNUED FRACTIONS CURVE FITT "8 0704-08S8GS541 
T REACT INFLU LINE ORDINATE FROM CONTlNUOS GIRO. BRIOGE IMOfoliEN 8 0650-09.2.057 

"CONTINUOUS BEAM DESIGN PROGRAM 8 0650-09.2.064 
ICOMPUTER ANALYSIS OF CONTINUOUS HEAMS AND FRAMES B 0650-09.2."67 

NCONTINUOUS BRIDGE ANALYSIS B 0650-09.2.1. 
ATIoN SU8ROUTINE ICONTINUOUS DERIVATIVE INTERPOL B 0104-0760GECLJI 

"tONTOUR CHART OF TRIP DESIRES B 0650-0'".2.016 
"tONTOUR CODE FOR THI:;. IBM 650 B 0650-06.0.061 
'CONTOUR INTERPOLATION B 0650-09.2.OZ5 
.CONTOUR· PLOT PROGRAM B 0104-0506MICRl 
'CONTOUR PLOT PROGRAM 8 0704-0506MICR2 
'CONTRACT BID COMPUTATIONS B 0650-09.2.041 

IX TO TRIANGULAR FORM. "ON TRACT SQUARE SYMMETRIC HATR 8 0704-0460MICNT 
INPUT PROGRAM UNDER SENSE S"HTCH CONTROL • B 0704-0Z06NYlNP 
OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL 'DECIMAL B 0704-0206NYOUT 
iflNPUT PROGRAM UNDlR SENSE LIGHT CONTROL 8 0704-0206NVINP 
/tINPUT· PROGRAM UNDER SENSE LIGHT CONTROL B 0709-1025WPK06 
OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL. .DECIMAL 8 0709-1026WPK07 

IlISCS BO SUPERVISOR CONTROL A 10BO-SV-1l5 
11090 10CS INPUT/OUTPUT CONTROL A 1090--10-919 

BROUTINE WHICH DESCRIBES flOW OF tONTROL NBACK TRACE SU n 0704-0901NUBAC 
NPUT/OUTPUT ROUTINE USING FORMAT C.ONTROL 81620 FORTRAN 1 6 1620-01.6.008 
IC FORTRAN. PUNCH WITH CARRIAGE CONTROL. .8AS 6 7010-01.2.002 
IBP. 104 /lPROCESS CONTROL COMPUTER ASSEMBLY FOR B o104-11B4ININI 

'PRINT CONTROL FOR REPORT GENERATION B 0109-103BRWPCR 
.GENERAL PURPOSE 401 tONTROL PANEL 8 0650-01.6.056 

RD LIST, AND 650 LOAD CARD 11402 CONTROL PANEL FOR SOAP II 8-WO B 0650-12.0.005 
N /1650 SOAP CONTROL PANEL WIRING SUGGESTIO B 0650-12.0.006 

N-REA.O-WRITI: TAPE CONTROL PROGRAM B 0704-0403MITCR 
'SUPERVISORY CONTROL PROGRAM 8 010lt-04B7DAlOO 

nAPE ASSIGNMENT ANO CONTROL PROGRAM. B 0709-0534CSENK 
RTRAN #FORMAl tONTRDL SUBROUTINE FOR CARD FO B 1620-01.6.011 

nAPE LIBRARY CONTROL SYSTEM 8 1401-02 .. 0.001 
#1ltOI TCS • TAPE CONTROL SYSTEM. B 1401-01.4.006 

FOURTEEN 0 ONE INPUT-OUTPUT TAPi: CONTROL SYSTEM. "FITS. B 1401-01.4.011 
.INTEGRATION WITH CONTROllED ERRO.R B 0704-123ZAAICE: 

• wITH OPTION BR&TRANSttND. ADD. CONV "STROBIC-SKELLY TR. ROUT B 1620-01.4.004 
o FLT PT REPRE UNT OP 4 CONV OF NO FROM FIX PT REPRE T B 0650-01.6.017 

.BCD TO BINARY FiElD CONVERSION B 0104-0387CE132 
ULPHANUMERICAL READING AND BCD tONVERSION B 0104-0411PFDCB 

IIRECTANGULAR TO POLAR CONVERSION B 0104-035ltNA87. 
IIHOLLERITH TO BCU CONVE~SION a 0104-0235NYOBU 

IBCD TO BINARY INTEG!;.R CONVERSION e 070lt-105bTVME2 
NEKACT-10 DIGIT CONVERSION B 0705-EK-OQZ-0 

"SYMBOLIC TO AUTOCODER CONVERSION B 0105-EQ-002-0 
n09 CARO CONYERS ION A 0109--CV-010 

nINARY TC BCS INJE:.RGER CONVERSION B 0109-0991MLCVR 
"OEGREES TO RADIUS CONVERSION B 1070-08.1.008 

#RADIANS TO DEGREES CONVERS ION 8 7070-0B.l.009 
.650 TO 1070 TAPE RECORD CONVERSION. XXA15 • B 7070-02 .. 4.001 

EGERS. "8CO TO BINAltY CONVERSION OF UNRESTRICTED INT B 0104-0423BSOCH 
EGERS. 'BINARV TO 8CD CONVERSION OF UNRESTRICTE:.D INT B 0704-Q423ESFRE 

'QD SURGE /709-90 CONVERSION OF 704 SURGE.! K C709-1063GEQliU 
PRECISION FLOATING BINARY ~ATRIX tONVERSION PROG 1I0oURLE- Ii 0704-0329NYDFt-1 

NROD READ ING tONVER S I ON PROGRAM B 0650-09.2.028 
NDEC IMAL-TO-B INAR Y CONYERS ION PROGRAM B 0704-0768UAoec 

"8CO TO MODIFIED BCD CONVERSlON ROUTINE ~ 0104-05120MCVT 
.BINARY TO aCD CONVERSION SUBROUTINE B 0104-0525PKBCD 
IIBASIC 109 1/0 CONVERSION SUBROUTINES. B 0109-0388GS110 

,MOOULO 2PI CONVERSION SUBROUTINE 13 7010-08.1.014 
SCUP • /JAUTOMATtC SOAP CONVERSION UTILITY PROGRAM * A B 0650-01.6.04'5 

JlALPHANUMERICAL READING AND BCD CONVERSION. H 0704-0405PFOCB 
.DOUBLE P~ECISION INPUT CONVERSION. B o704-05B5CA006 

,BINARY INTEGER TO ROMAN NUMERAL CONVERSION. B 0704-08700RRoM 
'704 ROW BINARY TO COLUMN BINARY CONVERSION. B 0709-0951NA901 

ROW BINARY TO 709 tOLUMN 8INARY tONVERSION. .104 B 0709-0951NA901 
1650 TO 104-709 DATA CARD CONVERS ION. 8 0109-0192AE650 

'CARD TO TAPE CONVERSION-EDITING ROUTINE B 0104-0387CE14E 

T~~~A~~~~~~o-~~t~:~E:~~A~~B~A~g g~~~~:~I~~~ ~~~~I~~XEO TO FLOA : ~~~ci:g~~~~~M7 
UED DECIMAL jfIXER, A SUB. TO CONVERT NO. FROM FLOATING TO F B 7070-0B.9.002 

IU400lFIED ASSEMBLY SYSTEM toNVERTEO TO TAPE. MASCOT. 8 1401-01.1.001 
.ONE-TO-SEVEN CONVERTER a 0650-01.6.009 
IISEVEN-TO-ONE CONVERTER 8 0650-01.6.011 

IIBINARY TO PACKE:.I) BCD CONVERTER 0 0104-0359ELS~0 
IILP/90 TO SCROL 104· INPUT CoNVER:'TER B 0704-09)7ERCON 

tlFORTRAN TO SQUOlE CONVERTER B 0709-087SRCFHS 
DING ROW BINARY TO COLUMN BINAR.Y CONVERTeR #709 SELF LOA B 0709-0808GDRCC 
TAPE SIMULATOR AND ROW TO COLUMN COi.V(:RTER. UCARD TO B 0704-10130RCTT 
ANONICAt'REPRESENTATION. NtONVERTS A FOURIER SERIES IN. C B 0704;-07B8ISWFS 

TO BCD FORM. /lCONVERTS A FOURIER SERIES TER'" B 0104-07881BCFT 
ROING TO A FORTRAN 11 CONVERTS BtO TAPE RECORDS ACCO B 0704-0495CVI02' 

NTRAVERSE AND COORDINATE PROGRAM D 0650-09.2.0Z1 
ROG LAPLACES EQUA IN CYLINDRICAL COORDINATE SYS #RELAXATION P 8 0650-04 .. 0.008 

'POLAR TO CARH:SIAN COORDINATES 8 06500-0).1.01'5 
OG LAPLACES EQUAl IN RECTANGULAR COORDINATES IJRELAXATION PR B 0650-04.0.007 
OG PoISSoNS EQUAT IN RECTANGULAR COORDINATES "RELAXATION PR B 0650-04.0.009 

nAPE COPY AND COMPARE B 0109-0998Rl039 
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NCOPY BCD TAPE ROUTINE B 0709-088%OBCD 
IlNTERRtJPT FORTRAN-LOADING TO COpy MEMORY ON TO TAPE. B 0709-1164MWFOT 

.nAPE COpy PROGRAM. B 0704-0733PFQUP 
,ONE CARD TAPE COpy ROUTINE B 0704-0540SC 

#TAPE COpy ROUTINE B 7070-03.4.001 
IITAPE TO TAPE COpy WITH CHANGES B 0704-0425WBlTC 

NCOR IV B 0650-06.0.025 
TEM N CORBIE, AUTOMATIC OPERATOR SYS B 0704-0372BSCRB 

NREAD TAPE TO CORE B 0704-03B7CEI4H 
SPOSeD ON ITSELF OR DISPLACED IN CORE IISQUARE MATRIX TRAN B 0704-'0661GDF02 

BINARY CARD I~AGES FROM TAPE TO CORE ANQ DRUMS nOAD B 0704-0395LLOI0 
N RESET AND CLEAR CORE AND N lOC.ICAL DRUMS B 0704-0443LL024 

NOCTAL MNEMONIC flOATING POINT CORE DUMP B 0709-0633WDO~F 
IIWRITE CORE IMAGE ON TAPE B 0704-083CMIWTP 

NCORE PRINTOUT ROUTINE-VARIABLE B 1401-01.4.017 
IIGENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K70 B 0704-10548SSEA 

IDUMP STORAGE, CORE, DRUM, AND TAPES 0704-0496CSDS2 
NDUMP STORAGE, CORE, DRUM, AND TAPES D704-0420CSUSI 

ITHE CORNElL RESEARCH SIMULATOR 0650-10.2.00''1 
NaCO ARlTf1METIC CORRECTION 0704-0359ElSMO 

AP flOATING-POINT TRAP UNDERflOW CORRECTION #704-S B 0704-0705MIFlT 
N II FlOATING-PT .. TRAP UNDERflOW CORRECTION fl704-FORTRA R 0704-0705MIFlT 

#lOADS BINARY ABSOLUTE, CORRECTION AND TRANSFER fl 0704-0449M19SI 
NAB SOLUTE B WARY CARD AND CORREC TION CARD LOADER B 0704-0525PKCSB 
IlABSOLUTE BINARY CARD ANO CORRECTION CARD LOADER. B 0704-0525PKCSB 

IIIABSOLUTE ANI) CORRECTION CARD LOADER B 0704-0572PFCCB 
'CORRECTION CARD LOADER B 1401-01.4.001 

NOCTAl CORRECTION CARD READER B 0704-0830MIOCT 
IIOCTAL CORRECTION CARD READER B 0704-0830MIOCT 

I ERROR CORRECTION CODE READER 8 0709-0938VGREC 
IIIfRROR CORRECTION COOt WRITER B 0709-0938VGWEC 

ASUREMENTS NCORRECTION OF COAL MOISTURE ME B 0650-09.4.011 
*ABSOLUTE AND CORRECTION TRANSFER CARl) LOADE B 0104-0673WH005 R. 

/ilTAPE CORRECTOR B 0704-0508DITPC 
f#CHt::CKSUM CORRECTOR B 0704-0405PFSML 

f#8INARY LOADER AND CHECKSL:M CORRECTOR B 0709-0563SE9BL 
IFORTRAN SOURCE TAPE CORRECTOR B 1620-01.5.001 

'NUMERIC TAPE DUPLICATOR AND CORRECTOR A 1620--MI-016 
UBINARY TAPE CORRECTOR. NON-SYSTEM VERSION B 0709-1055DIBTC 

ARIABLES NCORRElATING PROGRAM-UP TO 30 V B 1620-06.0.009 
IIMULTI-VARIABlE CORRELATION B 0650-06.0.022 

TATED OUTPUT IICORRELATION ANALYSIS wITH ANNO 8 0650-06.0.014 
T ATEC OUTPUT-PART II NCORREl AT ION ANAL YS I S wITH ANNO B 0650-06.0.032 
TATED OUTPUT-PART 3 NCORRElATION ANALYSIS WITH ANNO D 0650-06.0 .. 031 

NMULTIPLE REGRESSION f. CORRElATION ANALYSIS PROGRAM. B 0104-0749SCRAP 
HFORTRAN MULTIPLE CORRElATION ANALYSIS PROGRA~ B 0709-U21NRNRH 

IIBLOCK CORRELATION AND. COR2 B 0650-01.6.046 
LYSIS, IICORRElATION AND REGRESSION ANA 0 0704-0782PFCR3 

NSIMPlE CORRELATION COEFFICIENTS B 0650-06 .. 0.002 
NCORRElATION COEFFICIENT ROUTIN B 0650-06 .. 0 .. 003 

fl0X 90 CORRElATION COEFFICIENTS B 0650-06 .. 0.031 
154X54 CORRElATION COEFFICIENTS B 0650-06.0.052 

IIMISSING DATA CORRELATION COEFFICIENTS 13 06'50-06.0.055 
/lMULTIPLE CORRELATION FOI{ 50 VARIAI3LES B 0650-06.0.007 

C f. AUGM. 650 IISIMPLE CORRElATION ROUTINE. FOR BASI a 0650-06.0 .. 062 
5 BY STEPWISE "'ETHOD 'MULTIPLE CQRRELATlONf.REGRESSION ANALYSI B 7070-11.3.007 

JON. 
NAlYSIS 

"1070 
117070 

NSIMPLE CORRElATION-CORI B 0650-06 .. 0 .. 047 
IICORRELATIONAL RESIDUE COMPUTAT B 0704-0405PFCR2 

IIMUL TIPLE CORRElATIONS AND REGRESSIONS A B 0704-0417PFCRI 
INTERCORRELATION MATRIX, CORR1 B 7010-11.3 .. 003 
INTERCORRElAT I ON MA TR I X, CORR2 - FOR CARD INPUT 7070-11.3.004 
NBlOCK CORRELATION AND. COR2 0650-01.6.046 

LOATING POINT E A, 10 A, SINH A, COSH A /IF B 0650-03.1.020 
.SINH X AND COSI1 X B 0650-03.1 .. 009 

HABLE DOUBLE PRECISION SINE AND COSINE IHNTERPR B 0704-0385BSSf.C 
#ARC SINE AND ARC COSINE B 0104-0116ClASC 

IIFlOAlING POINT SINE A AND COSINE A A 0650--LM-004 
#HYPERBOLIC SINE, COSINE AN() COTANGENT SUBROUTlN a 7070-08.1.020 

IISINE AND COSINE FUNCTIONS FOR NllS.. B 0704-08370RSCN 
INTER SUBROU FOR SINE INTEGRAL f. COSINE INTEGRAL FUNCTIONS II B 0650-03 .. 2.004 

NARC SINE - ARC COSINE SUBROUTINE B 0704-0246NA135 
IISINE AND COSINE SUBROUTINE B 7070-08.1.002 

NSINE COSINE SUBROUTINE 6 1070-08.1 .. 011 
NSINE AND COSINE SUBROUTINE B 7070-08.1.015 

IISINE COSINE SUBROUTINE B 7070-08.1.021 
IISINE AND COSINE, flOATING B 0704-0571RhSC5 

"HYPERBOLIC SH.E AND COSINE,FLOATING POINT. 60104-0417PFCSH 
PHASE ONLY LESS F. BACKER .IIlEAST COST EST. &. SCHEDULING-SCHED. B 0650-10.3.005 
LESS. M. C. FRISHBERG UlEAST COST EST.tSCHED. PHASE ONLY. B 0"650-10.3.009 

111401 LESS 4K • LEAST COST ESTIMATING AND SCHEDULING B 1401-10.3.001 
U401 LESS BK,12K,16K • LEAST COST ESTIMATING AND SCHED • B 1401-10.3.002 

CHEDULH~G PORTION .nESS • LEAST COST ESTIMATING SCHEDULING. S Il 1620-10.3.002 
CHEO PORTIONNLESS .. CARD. LEAST COST ESTIMATING SCHEDULING. S [3 1620-10.3.003 
APE. N1620 lESS. LEAST COST ESTIMATING&,SCHEOULlNG • T 8 1620-10.3.001 

IDTfoI-lONE COST EVALUATION PROGRAM EA-2 B 0650-09.2.086 
IHANGENT COTANGENT SUBIWUTfNE B 7070-08.1.016 

'HYPERBOLIC SINE, COSINE AND COTANGENT SUBROUTINE B 7070-08.1.020 
IIGENERAL CATHODE RAY TUBE COUPlE SUBROUTINE. B 0704-0439111A029 

#ANALYSIS OF VARIANC.E OR COVARIANCE B 7090-1212MFAQV 
OGRAM 
UMBERS 

#ANALYSIS OF VARIANC£: OR COVARIANCE AN[J ADJUST MEANS PR B 0650-06.0.034 
NANALYSIS OF COVARIANCE OISPROP. SUOCLASS N 8 0650-06.0.057 

OF VARIANCE OR COVARIANCE FOR NON-ORTH/D f. ST B 0650-06.0.059 AT. DESIGN flANALY 
IIC IRCUlAR 

INTEGRATION 

BROUTINE. 

MARY CALCULAT ION 
00 

AND ElLIPTICAL COVERAGE FUNCTION B 7090-1182DVCIR 
IIFlOATlNG PT. COWEll 12ND SUM/, 'WNGE-KUllA B 0704-0r75Rw[)E6 

NCREATE MASTER PROGRAM TAPE B 0705-AO-OI0-0 
fHAPE CREATING PROGRAM AND LOADER SU B 0704-0734PFPRO 

NCRITICAL PATH ANAlyStS B 1620-10.3.005 
IICRITICAL PATH AND RESOURCE SUM B 7090-11580RCPS 
IICRITICAL PATH PROGRAMMING METH B 0704-1188GMCP 

"READS THE SORTED AUTHOR CROSS INDEX TAPE B 0704-1144NC014 
NFLUIO HOW DISTRIBUTION. HARDY CROSS METHOD B 0650-09.7.007 

IIVECTOR TRIPLE CROSS PRODUCT B 0709-088SVGVPR 
M NUCLEAR-CODE II LOST A CROSS SECTION AVERAGING PROGRA B 0650-0B.2.004 
ROSS-SPECT DENS 'CALCULATION OF CROSS-CORRElATION FUNCTION &. C [3 0650-06.0.050 
ERATOR.FlOATING /fAUTO- AND CROSS-CORRelATION FUNCTION GEN B 0704-0577RWAC2 

NTEMPEST-I I NUCLEAR-CODE CROSS-SECTIONS B 1090-NUClEAR 
IiFORM NUCLEAR-CODE CROSS-SECTIONS B 7090-NUCLEAR 

IITHPEST NUCLEAR-CODE CROSS-SECTIONS B 7090-NUCLEAR 
I#AETRA NUCLEAR-CODE CROSS-SECTIONS B 7090-NUClEAR 
NGAM-J NUCLEAR-CODE CROSS-SECTIONS ~ 7090-NUCLEAR 

OF CROSS-CORRELATION FUNCTION {; CROSS-SPEcr OENS IICALCULATION R 0650-06.0.050 
ORTING PROGRAM IICROwN LIFE INSURANCE COMPANY S B 0650-01.5.006 
I G IT DEC I MAL INTEGER ANO SIGN ON CRT NWR IfE 6-0 B 0704-0362NA 111 

'CRT NUMBER PLOT B 0704-0458GDNU~ 
IICRYSTAllOGRAPHIC PROGRA~ B 7090-1240ERBR1 

RAl STRUCTURE FACTOR PROGRAM FOR CRYSTAllOGRAPHY IIA GENE B 7070-07.5.001 
NCUBE ROOT B 0650-03.1 .. 001 

NMURA FIXEO POINT CUBE ROOT B 0704-03I4MUCRT 
NFLOATING-POINT OOUBLE-PREc.JSION CUBE ROOT B 0704-0525PKCBR 

NeU8E ROOT SUBROUTINE D 0704-0931PKC8R 
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NCUBE ROOT X 0650-03.1.029 
IMURA flOATING POINT CUBE ROOT. 0704-02BOMUCRT 

NCUBEROOT SUBROUTINE 7070-08.3.005 
EXPLICIT SOLUTION OF THE GENERAL CUBIC EQUATION N B 0704-1028GCOOO 

/ilCIRCULAR CULVERT ANALYSIS B 0650-09.2.059 
ION TwO-DIMENSIONAL IICURE NUCLEAR-CODE' GROUP DIFFUS 8 0704-NUCLEAR 
tTRIC POWER SYSTEM SHORT-CIRCUIT CURRENTS IICALCULATION OF ElE B 0650-09.4.007 

IIBACKWATER CURVE ANALVSIS B 0650-09.7.004 
QUALLY FOR UNEQUAllY SPACED Pi /lCURVE AND SURFACE FITTING ON E B 0650-06.0.021 

MSPllNE CURVE FIT B 070"4-0483NA029 
NPOLYNOMIAL CURVE FIT 8 1620-01.0.004 

/lORTHOGONAL POLYNOMIAL CURVE FITTER B 0650-06 .. 0.039 
MLEAST SQUARES RATIONAL FUNCTION CURVE FITTING B 0704-0859GS1l6 
IHAYLOR SERIES RATIONAL FUNCTION CURVE FITTING B 1090-1150RLRAT 

MPOLVNOMIAL CURVE FITTING. CARD. 0 1620-07.0.002 
IIPOLYNOMIAL CURVE FITTING. TAPE. B 1620-07.0 .. 001 

NCONTJ NUED FRAC Tl ONS CUR VE F I TT ING AND I NTERPOlA TI 0 8 0704-0858GS541 
IIGENERAL LEAST SQUARE CURVE FITTING ROUTINE B 0704-0115RWGLS 
IIGENERAL LEAST SQUARE CURVE FITTING ROUTINE. B 0704-0742RWLS3 

IIlEAST SQUARES POLYNOMIAL CURVE FITTING ROUTINE B 0705-AO-003-0 
POLYNO"'IALS IlLEAST SQUARES CURVE FITTING wITH ORTHOGONAL B 0650-06 .. 0.023 

RECORD METHOD IICURVE fITTING- SIMULATED PLANT B 1610-09.4.009 
#ARBITRARY CURVE PLOTTER SUBROUTINE B 0704-0284WHWH2 

IICURVE PLOTTING SUI3ROUTINE B 0705-AO-004-0 
IJSPllNE CURVE READ B 0704-0483NA029 
NMADSM1 CURVE SMOOTHING ROUTINE B 7090-1241MADSM 

THOGONAL flEAST SQUARES CURVE-FITTING ROUTINE USING "OR B 0704-0636RWCF2 
flEAST SCUARES CURVE-FITTING ROUTINE 8,0709-0860RWCF 

IICURVED BRIDGE PROGRAM B 0650-09.2 .. 018 
OGRAM 113-SPAN CURVED CONCRETE SLAB BRIDGE PR a 0650-09.2.060 
• INTERPOLATION FOR SURFACES AND CURVES NMtNIMUM ARC LGTH a 0704-0483NA029 

IIPROGRAM CURVES. " B 7090-1236IBCUR 
NTHREE CENTER CURVES FOR SHORT RADIUS TURNS B 0650-09.2.020 

lCULATIONS ON THE 305 RAMAC 'CUT &. Flll-EARTHWORD VOLUME CA a 0305-09 ... 2.001 
NOHIO CUT AND FIll B 0650-09.2.030 

IICUT AND FILL B 0650-09.2.004 
"CUT ANO FIll. CARD. 8 1620-09.2.003 
IICUT AND FIll. TAPE. B 1620-09.2.002 
#CUT AND FILL PROGRAM B 0650-09.2.002 

N FOR~ CONT. INTERVAL VElOC I TV • C VL • liSE I SMOGRAM S V B 0650-09.6.018 
RElAXATION PROG LAP LACES EQUA IN CYLINDRICAL COORDINATE SYS II B 0650-04.0.008 

II UNCLE 1 DIFFUSION EQUATION IN CYLINDRICAL GEO NUCLEAR-CODE B 0650-08 .. 2.010 
NUCLEAR-CODE IIS4 CYL INORICAL GEOMETRY CEll CODE B 1090-NUCLEAR 

o VOLUp.!ES IN FLAT END HORIZONTAL CYLINDRICAL TANKS ,LIQUI B 0650-09.7.005 
L SVMMETRIC MATRICES ON THE 1620 DIP SVS NEIGENVAlUES OF REA B 1620-05.0.004 

REAL SY~MHRIC MATRICES ON 1610 DIP SYSTEM liE IGENVAlUES OF B 1620-05.0.'00"3 
AND STATISTICAL ANALYSIS PROGRAM DA-1 ,PROFILE COMPARISION B 0650-0"9.2.074 

SYS 4 POINT POLY. INTERP. PROG. DA-2 1 'DIGITAL TERRAIN MODEl B 0650-09.2 .. 062 
SYSTEM PROFILE SMOOTHING PROGRAM OA-3 1I0IGITAl TERRAI~ MODEL B 0650-09.2.063 
POLVNOI>':IAL INTERPOLATION PROGRAM DA-5 NGENERAl PURPOSE B 0650-09.2.073 
RLO /ilDAEDALUS NUCLEAR-CODE MONTE CA B 0104-~UCLEAR 
II~OVING AVERAGES OF rIME-SERIES DATA IS Q704-0335NYMAI 

#ANALYZING SYSTEM FAILURE DATA B 0704-1059WLFAI 
GAMMA- DISTRIBUTION TO RAINFAll DATA RFITTING OF THE 8 0650-06.0 .. 029 

RA. GA~MA DIST-SPEC REF RAINFAll DATA IIFITTING DATA TO TwO PA B 0650-06.0.051 
LOCITY FUNCTlON FOR REFRACT. TID DATA IlLEAST SQ .. DETER. OF VE B 0650-09.6.020 
NES "MUSH DATA ASSEMBLER AND PRINT ROUTI B 0704-0523SCMAP 

IIP-V-T DATA CALCULATIONS B 0650-09.6.002 
1650 TO 704-709 DATA CARD CONVERSION. B 0709-0792AE650 

NEARTHWORK OATA CHECK 8 0650-09.2.044 
NMISSING DATA CORRELATION COEFFICIENTS B 0650-06.0.055 

TAL TERRAIN MODEL SYSTEM TERRAIN DATA EDIT PROGRAM TD-l 6DIGI E3 0650-09.2.039 
INE FOR TRANS FROM REMING TO IBM DATA EQU. NSTRIOE. SUBROUT [l 1401-01.4.013 

IPROGRAM AND DATA FILE SYSTEM B 1401-13.1 .. 005 
o DIFFERENTIATE UNEQUALLY SPACED DATA POINTS IISMOOTH AN B 0704-03"]ICLsrm 

IISMOOTH AND OIFFERENTIATE DATA POINTS B 0704-0223CLSMD 
#REGRESSION ANALYSIS DATA PREPARATION 1620-01.6.001 

#DATA PROCESSING OUTPUT ROUTINE 0704-0512DMOPO 
11709 DATA PROCESSING PACKAGE; 0709--UT-069 

IISTRAIN ROSETTE DATA REf}UCrION 0650-09.5.004 
#STRAIN GAGE DATA REDUC TION • CARD. 1620-09.6.001 
NSTRAIN GAGE DATA REDUCTION * TAPE. 1620-09.6.002 
#ATMOSPHERIC DATA SUBROUTINE 0704-0341AAATM 
ItATMOSPHERIC DATA SUBROUTINE B 0704-0436AAATM 

PEC REF RAINFAll DATA #FITTING DATA TO n.o PARA. GAMMA DIST-S B 0650-06.0.051 
HECTOR OF COMBINATIONS OF INPUT DATA. liS B 0704-0648AVSEl 

ftREAV TAPE DATA. B 0704-0587NORTD 
NMANIPULATE aCD-COoED DATA, I~CLUOING 110 8 0704-0B79M14BC 

/ilOAYS BETWEEN DATES B 0650-01.6.021 
/ilPROOUCTION DAY CALENDAR B 0650-10.3.004 

IWAYS ~ETWEEN DATES B 0650-01.6.021 
KUTTA INTEGRATION OF NDSL. PREC. flOATING PT. RUNGE- B 0704-0610RWD(2 

RUNGE-KUTTA INTEGRATION- NDRL. PREC. FLOATING PT. MILNE, B 0704-0610RWDE3 
NOE RElATIVIlE PROGRAM B 0704-0230RS012 

FORTRAN MONITOR WITH SOURCE LANG DtBUG #OFFLINE EDIT FOR B 7090-1115GPFMS 
NDEBUGGING PROGRAMS B 0650-12.0.001 
iiOEBUGGING ROUTINE B 0704-0270GIOBU 

LC wlI~MED ACCESS BElL III Nfl DEC INTERP SYS 650 MAG DRUM CA B 0650-02.0.021 
JlSORT 2, DECENDING B 0650-01.5.009 

NVERT NO .. FROM FLOATING TO FIXEU DECIMAL "FlxER, A SUB. TO CO 1070-08.9.002 
NVERT NO. FROM FIXED ro FlOATING O[CIMAL IJFlOATER-A SUB. TO CO 7070-08.9.001 

Nr UED AND FlCA TI NG DEC I MAL CARD I NPUT 0704-03~ 5R SO 14 
/lMURA FLOATING DECIMAL DUMP 0704-0321MUFDlJ 

NRDF3 MURA READ DECIMAL FRACTION 0704-0283MURDF 
/lMURA READ DlCIMAL FRACTION ROUTINE B 0704-0283MUROF 

FORMAT NSCHENECTADY, DECIMAL INPUT PROGRAM-VARIABLE' 8 0704-0204GSIN2 
NFLOATtNG POINT & FIXeD POINT"DECIMAL INPUT. B 0704-0370RS014 

IIwRITE 6-DIGIT DECIMAL INTEGER AND SIGN ON CR 13 0704-0362NA1·11 
NMURA READ DECIMAL INTEGER ROUTINE B 0704-0256MURUI 
NMURA REAO DEC IMAL INTEGt:RS ROUTINE B 0704-0263MURIlI 

ENSE LIGHT CONTROL NDEC IMAL OUTPUT PROGRAM UNDER B 0704-0206NYOUT 
ENSE LIGHT CONTROL flDECIMAL OUTPUT PROGRAM UNDER B 0709-1026WPK07 

NERCO FLOATING DECIMA'L POINT SUBROUTINES B 0650-02.0.009 
LOATING BINARY ARITH. "DECIMAL PRINT-EXTl::NOEO RANGE F B 0704-0370RS013 " 

/lINTERPRETIVE FLOATING DECIMAL ROUTINE 6 0650-01.6.020 
''''URA READ flOATING DECIMAL ROUTINE B 0704-0283MURFD 

IISK[PS "ONE FILE ON A DECIMAL TAPE AND PUNCHES B 0704-1144NC014 
IIDECIMAL TAPE ~UMP fj 0704-(J425WBPTU 

ROGRAM IIDECIMAL-TO-BINARY CONVERSION P B 0704-0768UADBC 
#DECIMAL, OCTAL, BCD LOADER B 0704-0756RWINP 
IDEC IMAL, OCTAL, BCD LOADER 0 0704-0756RWINP 
/ilDECIMAL, OCTAL, BCD LOADER 0704-0073UAonc 
NDECIMAl, OCTAL, BC~ LOADER 7090-1138RWINP 

CI"'ALS AND TESTING RANDOMNESS OF DECIMALS ¥PRINTING CONSTANT DE 1401-11.0.004 
5 OF DECIMALS IIP,RINTING CONSTANT DECIMALS AND TESTING RANDOMNES 1401-11.0.004 

IMANAGEMENT DECISION MAKING EXERCISE B 7070-12.9.002 
NO EP.PlOYMENT SCHECULE NUNEAR DECISION RULE FOR PROUUCTION A B 0650-10.3 .. 001 

II"'N EDITOR FOR SAP SVMflOllC DECKS. B 0704-0960MIEOS 
IIT1ME SERIES DECOMPOSITION AND ADJUSTMENT B 0704-0861ERTSD 
;HIME SERIES DECOMPOSITION Af,JD ADJUSTMENT 8 0704-0526TVT:)U 



ION SUBROUT INE 
ECTDRY PROGRAM 

NTIME SERIES DECOMPOSITION AND ADJUSTMENT 7090-1145ERTSD 
IIFlOATING POINT DEFINIT[ INTEGRAL EVALUATION 0704-0624RWOl2 

'DEFORT 0104-0451CLDFR 
IIFN II NTH DEGREE LEAST SQU COEF COMPUTAT 0104-D648ARPLN 

/lSlX D(GREE OF FREEDOM DYNAMIC TRAJ 0704-0821LRSFO 
URADIANS TO DEGREES CONVERSION 1010-08~1.00') 

IIDEGREES TO RADIUS CONVERSION £I 1070-06.1.008 
MSORT DELETE A 0650--UT-I06 

NCHAIN LOADING ADDITIONS & DELETIONS A 0650--UT .... 1..04 
IICALENDAR DEMONS TRAil ON B 0105-16 0009 

IICHECKER DEMONSTRATION PROGRAM B 0104-0282PKCKR 
II'HUMAN REACTION TIP.E D[f~ONSTRAT10N ROUTINE B 0650-11.0.005 

#SElF DEMONSTRATOR B 1620-11.0.010 
IH\BC-YIK BASEBALL DEMONSTRATOR" CARD" B 1620-11.0.007 
IIBBC-YIK IlASEBAlL OEMONSTRATOR .. TAPE" B 1620-11.0.008 

MTRANSPOR TA TI ON PROBL EM .. OENN I S· TECHN I CUE .. li 7070-12.9.001 
RRElAlION FUNCTION r. CROSS-SPECT DENS IICAlC.UlATION Of CROSS-CO B 0650-06.0.050 
-CORRELATION FUNCTION & SPECTRAL Ot::NSITY IICALCULATION OF AUTO B 06~0-06.0.049 

IHIAXIHUM OENSITY FO GRANULAR MATERIALS B 0650-09.2.012 
JPOwER SPECTRAL DENSIrY FUNCTION, FLOATING e 0704-0511RWP~2 

/iPOWE:R DENSITY SPECTRUM fl 0104-0897AAPOS 
FOR LINEAR INC. OF VElOCITY WITH DEPTH IiNORMAL MOVEOUT COMPo e 06')0-09 .. 6.019 

fl.SMOOTHEO ORUINATE AND DERIVATIVE e 7U'J0-124BMOSOD 
UTlNE NCONT INUOUS O£RI VAT I V[ I NHRPULAT ION SUBRO 0704-0760GE'CO I 

UCOMPUTES THE PARTIAL OERIVATIYE OF A FOURIER SERIES 0704-07BBIBPDF 
IIRESIDUALS AND DERIVATIVeS OF GRAVITY B 0650-09.6.008 

IIBACK TRACE SUBROUTINE ItHICH DESCRIBES FLO~ OF CONTROL B 0704-0907NUBAC 
USUCKER ROO PUMP DESIGN B 0650-09.6.007 

OVARIANCE FOR NON-ORTH/D C. STAT. DESIGN NANAlY OF VARIANCE OR C B 0650-06.0.059 
UlTICOMPONENT DISTILLATION TOWER DESIGN CALCULATIONS "M B 1620-09.1.002 

#AUTOMATIC ~INIMUM ,"EIGHT D£:SIGN OF STEEL FRAMES B 0650-09.2.052 
NROAD DESIGN PROGRAM B 0650-09.2.029 

H-CONTtNUOUS BEAM DESIGN PROGRAM B 0650-09.2.064 
UOESIGN TEMPLATE PROGRAM B 0650-09.2.032 

ANALYSIS OF TWO-LEVEl FACTORIAL DESIGNS IHBM 650 PROGRAM fOR'" 0650-07.0.019 
UCONTOUR CHART OF TRIP DESIRES B 0650-09.2.016 

/ICARD SYSTEMS ERROR DETECTION AIDS A 1401--AT-017 

INEAR INC. OF VEL. 
R REfRACT. TID DATA 

liSI~UlTANEOUS REAL 
EAL 
R COMPLEX MATRIX. 
R REAL MATRIX 

INE 

UERROR DETECTION SUB ROUT INE B 1090-1217NUTRA 
IilEAST SC~ DETER. FOR A VEL FUNCT. WITH L B 0650-09 .. 6.016 
ULEAST SQ. DETER. OF VELOCITY FUNClION FO B 0650-0l}.6.o20 
EQUATIONS. DETERMINANT [l 0704-0116CLSME 

NDETERMINANT AND EIGENVECTOR, R 0104-0Z23CLDET 
UOETERMINANT AND EIGENVECTOR FO 0704-0116CLOET 
UOETERMINANT AND EIGENVECTOR FO 0704-0116CLDET 
/iDETERMINANT EVALUATION 0104-0110GLDEV 
MDETERMINANT EVALUATING SUBROUT 0104-0)55GMDET 

/I DOUBLE PRECISION DETERMINANT EVALUATION 0704-0356CA002 
T EXTRACTION 
SUBROUTINE. 

NDETERMINANT EVALUATION AND ROO 0104-0514NA029 
NDETERMINANT EVALUATOR FORTRAN 0704-0635RWDET 

LV TRIANGULAR MATRICES HDETERMINANT EVALUATOR FOR NEAR 0704-0635RWU(T 
NDETERMINANT EXPAN~ION 0704-0435MACEQ 
NDETERMINANT EXPANSION 0709-0991MACEQ 

NEVALUATION OF DETERMiNANTS I 1620-05.0.005 
NGRIO SYSTEM VOLUME DETERMINAT[ON 0650-09.6 .. 009 

FOR BE.NEDICT E(;UATION OF STATE NDETERM[NATION OF COEFFICIENTS 0650-09.1.001 
HE IGENVEC TOR DETERM INATOR SUBROUTINE 0104-0635RWVC T 

A FITTED GAMMA DISTRIBUTION IIDETERMINING PROBABlllllES FROM 0650-06.0.040 
IIRANDDM NORMAL DEVIATE SUBROUT[NE. 0104-0550CSDEV 
IIRANODM NORMAL DEVIATES 0650-06.0.035 

RANDOM NUMBERS AND RANDOM NORMAL DEVIATES GENERATOR , B 1070-11.7.001 
IIwEllBORE DEVIATION RECORD B 0650-09.6.001 

11650 DIAGNOST[C B 0650-01.6.052 
HFORTRAN It DIAGNOST[ClAN B 1620-01.6.019 

IIPRINT BSS LOADER DIAGNOST[CS 0 0704-0830MINOL 
104-SAP FlOAlING-PT. TRAP MATRIX DIAGONALllATION 1# B 0104-070SMIHDI 

H104-SAP-CODED ~ATRIX DIAGONAlllATION SUBROUTINE B 0104-0691MIHOI 
IIFlOW DIAGRAMMING FOR THE IBM 650 B 0650-12.0.001 

OGRAM "DIATOMIC MOLECULAR INTEGRAL PR B 0104-08t+9MIOIA 
IISAN DIEGO FREEWAY ASSIGNMENT B 0650-09.2.041 

HAl flORDINARY DIFF. EelUNS.SOLUTION /RUNGE-KU B 7090-1205NUOfC 
IIDIFFERENTIATION AND PART[AL DIFFER. OF RATIONAL FUNCT. B 0104-044SPEPAR 

IIDIVIDED DIFFERENCE INTERPOLATION 0704-0116ClDDI 
UOIVIDED DIFFERENCE TABLE FORMAT10N 0104-0116CLODT 

HSIMULATES A DIGITAL DIFFERENTIAL ANALYZER TO SOLVE 010t+-031%LDAS 
LINEAR REGRESSION PROCEDURE WITH DIFFERENTIAL ECNS. IINON- B Q704-1119ERNLIt 

!/TWO POINT BDUNDRY CONDITION DIFFERENTIAL EQU. SOLVER B 0104-0238ATTPI 
NiER SUBROU FOR SOLU OF ORDINARY DIFFERENTIAL EQUATION 111 0650-04.0.005 

/iSOLUTION OF N SIMULTANEOUS DIFFERENTIAL EQUATIONS 0650-04.0.011 
R N /lNUMERICAL SOLUTION OF DIFFERENTIAL EQUAiIONS OF OROf 0650-04.0.011 
jRUNGE-KUTTA ROUTiNE FOR SOLVING DIFFERENTIAL EQUATION ON 650 B 0650-01.0.00~ 

SYSTEM 

NE 

IIDIFFERENTIAl EQUAlIONS ROUTINE B 0704-0248CLDE(; 
IIDIFFERENTIAL EQUAlIDN SOLVING B 0104-0144PKNIU 

I#SI~ULTANEOUS PARTIAL DIFFERENTIAL f:QUA1l0NS SOLVER B 0704-1043JPSRC. 
fl.SECDNO ORDER DIFFERENTIAL EQUATION SUBROUTI B 010't-1013BCDIF 

"DIFFERENTIAL I:;QUATIONS SOLVER B 0704-0B25JPOLC 
IIFORTRAN OIFFERENTIAL EQUATIONS B 0104-0451CLOEQ 

/lDIFFERENTlAL EQUATION B 0704-01b2RFono 
IIFlOATlNG POINT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM B 0704-0S25PKNtL) 
IIFLOATING POINT ORDINARY DIFFERENTIAL EQUA1l0NS SYSTEM B 0104-0S25PKNID 

HLLIPllC PARTIAL DIFFERENTIAL EQUATIONS E3 0704-0674RWSPA 
/lNUf-IERICAL SOLUTION OF LEGt::NDRES DIFFERENTIAL EQUATION B 1401-11.0 .. 002 

YSIS 

NADMINT ADAMS INTEGRATION OF DIFFERENTIAL EQUATIONS B 1090-1111ASOI2 
fl!OIFFERENiIAL FOURIER SYNTHESIS B 0650-08.4.002 

HNU~ SOLU OF ORDINARY DIFFERENTIAL W/AUTO ERROR ANAL B 0650-04.0.012 
BSMOOTH AND DIFFERENllATE DATA POINTS Il 0104-0223CLSMD 

DATA POINTS "SMOOTH AND DIFFERENltATE. UNEQUAllY SPACED 8 0704-0331ClSMD 
HAGRANGIAN iNTERPOLATION AfljD/OR DIFFERENTIATION B 0104-0762RFEOO 
HER. OF RATIONAL FUNCT. fWIFFERENTlATION AND PARTIAL 01 B 010t.-044 .... PEPAR 
ON UDIFFERENTIATION OR INTERPOLATI B 7090-1235RWDIC 

.SOLUTlON OF HEAT DIFFUSION ECUATtON B 0650-08.1 .. 004 
CAL GED NUCLEAR-CODE /I. UNCLE 1 DIFFUSION EQUATION IN CYLINORI B 0650-08.2.010 
PACE NUCLEAR-CODE II UNCLE 11 DIFFUSION EQUATION IN tX, yo S B 06~0-08.2.01l 
NSION NUCLEAR-CODE HUNCLE 3 DIFFUSION EQUATION IN ONE DIME:: B 0650-0B~2.012 

HIRE NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL H 0704-NUCU.AR 
IIWANDA 2,3 NUCLEAR-CODE GROUP DIFFUSION ONE-DIM[NSIDNAl B 0704-NUCLEAR 

flWANDA-4 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 0704-NUCLEAR 
HOOM NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 0104-NUc.tEAR 

UCOGENT NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 0704-NUCLEAR 
#FOG NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 7090-NUCLEAR 

IIAI~-6 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 1090-NUCLEAR 
IITKO NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL B 0104-NUCLEAR 
IIUFO NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL B 0704-NUCLEAR 

#CURE NUCLEAR-CODE GROUP DIFFUSION ro"O-DIMf:NSIONAL B 0104-NUCLEAR 
IIPDC-2 NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONAL B 0104-NUCLEAR 
liIlDO-3 NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONAL 0104-NUCLEAR 

/IRE/" NUCLEAR-CODE GROUP DIFFUSION TIooIO-DIM£NSIONAl 0104-NUClEAR 
/l.POQ2-90 NUCLEAR-CODE GROUP DIFFUSION TIooIO-DiMENSIONAL 7090-NUCLl::AR 

III-'ODULUS 11 SELF-CHECKING DIGIT CALCULATOR 1070-02.9.001 
liEKACT-10 DIGIT CONVERSION B 070S-EK-002-0 

UBROUT INE #A 6 DIGIT FLOATING POINT ARCSINE S B 0704-064'JI13ASN 

TO SOLVE /lSIMULATES A DIGITAL DIFFERENTIAL ANALYZER B 01D4-0319GLDAS 
OF POWER SYS NEiWORK #IMPROVED DIGITAL SHORT CIRCUIT SOLUTION B 0650-09.4.004 

ERRAIN DATA EDIT PROGRAM TD-1 IIDIGITAL TERRAIN MODEL SYSTEM T B 0650-09.2.039 
ORIZONTAl ALIGNMENT PROGRAMS #DIGITAL TERRAIN MODEL SYSTEM It B 0650-09 .. 2.040 
:RTlCAL ALIGNMENT PROGRAMS tlDIGITAL TERRAIN MODEL SYSTEM V il 0650-09.2.041 
RELII-'INARY EARTHWORK PROGRAM IIDIGlTAL TERRAIN MODEl SYSTEM P B 0650-09.2.042 
INT POLY. INTERP. PROG. DA-2 1 #DIGITAL TERRAIN MOOE"L SYS 4 PO U 0650-09.2.062 
lOFlLE SMOOTHING PROGRAM DA-3 HOIGITAL TERRAIN MODH SYSTfM P B 0650-09 .. 2.063 
ICLE "} DIFFUSION ECUAltON IN ONE DIMENSION NUCLEAR-CODE NU f\ 0650-08.2.012 
NPUT SUBROUTINE USINGLE DIMENSION SYMBOLIC FOIHRAN II B 0104-0tl4BARINS 
N TAPE /HO WRITE Z DIMENSIONAL ARRAY BINARY INFO [I 0704-0'JlONUWT6 
R IIMULTI-MATERIAL ONE DIMENSIONAL HEAT EQUATION SOLV B 0104-0652RWHF2 
DURE. HHREE DIMENSIONAL lEAST SQUARES PROC B 0704-0531CF009 
E II LIL ABNER A FEW-GROUP ONE DIMENSIONAL PROGRAM NUCLEAR-CO B 04')0-08.2 .. 007 

liN DIMENSIONAL TABLE lOOK UP B 7090-1204MACUR 
IITHREE DIMENSIONAL TICK-TACK-TOE B 0650-11.0.002 

IICOlUMN tlINARY DISASSEMBLY PROGRAM B 0104-0784GECOS 
IIROW BINARY DISASSEMBLY PROGRAM B 0104-0784GERDS 

#7300 DISC IOCS A 1010--10-905 
HIOCS 1405 DISK" SEE 1410-PR-I08 .. A 1410--10-911 

'RT PRO. GENERAT. CARD/TAPE/1405 DISK" SEE 1410-PR-I08" /iREP A I410--RG-910 
llDISK FILE PROTECTION A 1410--UT-I17 

HlOAO AND UNLOAD DISK FILE 1 A 0650--UT-103 
HZERO DISK FILE I/CD&5/CO A 0650--UT-I02 

IILOAD 2 UNLOAD DISK FILE 2 A 0650--UT-I04 
IIDISK UTILITIES A 141D--UT-I01 

E MATRIX TRANSPOSED ON ITSElF OR DISPLACED IN CORE #SQUAR B 0104-0661GDF02 
COLUMN FRACTION CATHODE RAY TUBE DISPLAY IIMURA SIX B 0104-0310MUSCP 
GENERAL ALPHANUMERIC CATHODE RAY DISPLAY /I B 0704-0314MUSCP 

IIFUI\CTION DISPLAV PROGRAM. B 0104-0484MIFDP 
NANALYSlS OF COVAHIANCE DISPROP. SUBCLASS NUMBERS B 0650-06.0.057 

NANALYSIS OF VARIANCE,DISPROP .. SUBCLASS NUMflERS 0 0650-06 .. 0.05B 
NO. GENERATOR I MAXW[LL-BOL TlMANN DIS T. FT. PT. NRANOOM 6 0104-07430RMAX 
HITTING DATA TO floW PARA. GAMMA DIST-SPEC REF RAINFALL DATA B 0650-06.0.051 

ULATIONS 
ERS. 
ERS. 

#~ULTICOMPONENT DISTIllATION PROGRAM. 80104-1186IBDSr 
UMUlTICOMPONENT DISTIllATION TOWER DESIGN CALC B 1620-09.3.002 

I1NORI".ALL Y 01 STR I BUTEO PSEUDO-RANDOM NUMB B 0104-057BRWN02 
UNORMALLY OISTRIBUHD PSEUDO-RANDOM NUMO B 0704-051BRWND2 

UI-"DMENT DI~TRIBUTION B 0650-0'1'.2.005 
IWOMENT DISTRIBUTION D 0650-09~2 .. 009 

UM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION NHINIM B 7D<J0-1095WH05e 
ROBABILITIES FRO~ A FITTED GAMMA DISTRIBUTION fl.DETERMINING P B 0650-06.0.C40 

E CALCULATION 
NUCLEAR-.COOE 
A PIPE NETWORK 

I/. P-) FLuX DISTRltlUTlON ~UCLEAR-COOE B 06,)0-08.2.014 
IIMOMENT DISTRIBUTION AND INFLUENCE LIN fl 0650-09.2.033 

It TEMPERATURE DISTRIBUTION IN FUEL ELEMENTS B 0650-08.2.0U 
I#DISTRIBUTION OF WATER FLO~ IN B 1620-09.7.001 
HDISTRIBUTION PROGRAr-t GENERATOR e 0650-06.0.060 

/iOVERHEAD ElECTRICAL DISTRIeUTION SYSTEr~s ANALYSIS B 0650-09.4.008 
UFITTING OF THE GAMMA- DISTRIBUTION TO RAINFALL DATA B 0650-06.0.029 

ANDOM NO. GENERATOR, EXPONENTIAL DISTRIBUTION. FT.PT. IIR B 0104-01430REXI' 
NRANOQM NO. GENERATOR, GAUSSIAN DISTRIBUTION. FT. PT. B 0704,01410RGAU 

RANDOM NUMBER GENERATOR, CAUCHY DISTRtnUTION. FT. PT. # B 0704-01430RCAU 
00 NFLUID FLOW DISTRI8UTlON. HARDY CROSS f-4ETH B 0650-09.7 .. 007 

NNON-PARAMETRltAl TEST OF DISTRIBUTIONS. 0104-0815PFTNP 
fl.DIVERSITY STUDY HOI-09.4.001 

/WOUBLE PRECISION flOATING DIVIDE 0104-0223CLOPO 
flDOUBlE PRECISION FLOATING DIVIDE 7010-08.4.001 

IIOVERFLOW, UNDERFLOW, AND DIVIDE CHECK TEST 0704-0248ClOUD 
BINARY ARJTH. IINORMAlIIEO OIVlOE-EXTENDE.O RANGE flOATING 0104-0310RS011 

X ELEMENT BY ELEMENT MULTIPLY OR DIVIDE, REAL #MATRI 0704-0273CLMI-'O 
ON 110 IV tOED DIFFERENCE INTERPDLATI 0704-0116CLODI 
TlON IIDIVlOED DIFFERENCE TABLE FORMA 0104-0116CLDDT 
/iDOUBLE PREC IS ION FLOAT ING PO INT 0 IV I SION 0704-0650RWFQV 

IIPROGRAMMED DIVISION FOR THE RAMAC 305 A 0105--LM-005 
nlt~E DOMAIN FilTERING OF SEISMOGRAM B 0650-09.6.021 

U DONATE NUClt::AR-CDOE B 0650-08.2.005 
NG POINT SOAP INTERPRETIVE ROU IIDOP5IR DOUBLE PRECISION HOATI B 0650-02.0.010 

IIVECTDR DOT PRODUCT B 0104-0223CLMVP 
IINUr-'ERICAL INTEGRATION OF TH[ DOUBLE INTEGRAL B 0650-07.0.010 

UOOUBlE INTEGRATION SUBROUTINE B 0104-0368NA275 
IIOOUBLE INTERPOLATION B 0104-0355GMIJTA 

E NSINGLE OR OOUBLE INTERPOLATION SUBROUTIN B 0104-1129r.QALl 
RE-RODT SUflROUTINf. IIDOUOLE PREC. flOATING PT. SCUA B 0104-07271BSQO 
ENTIAL SUBROUTINE HDOUUlE PREC. FLOATING PT EXPON P, 0709-08)918EXO 

"ZEROS OF A POLYNOMIAL IN DOUBLE PRECISION tI 0104-D166ANC20 
IIFLOATING POINT DOUBLE PRECISION ABSTRACTION 0704-0110GLOI'A 

EO POINf/ UMURA DOUBLE PREC IS [ON ADO IT ION /F I X 0704-02~6MUOPA 
liMURA FLOATING POINT DOUBLE PRECISION ADDITION 0104-02BOMUOPA 

SUBROUTINE.. IIDOUBLE PRECISION ARCSIN/ARCCOS 0104-0538NOASO 
NSTRUCTION UDGUBLE PRECISION ARC TANGENT I a 0104-0423B5ATN 

IIFlOATING POINT DOUBLE PRECISION ARI1HMETICS. B 0104-0411PFS[)P 
CKAGE IIFORTRAN DOUBLE PRECISION ARITHMETIC PA B 1090-1122NRNPR 

IIPK CLAO r. PK STOD - ~OUBLE PRECISION CLEAR AND ADO B 0104-0525PKCLA 
METIC PACKAGE. 1I00UBlE PRECISION COMPLEX ARITH B 0704-0647NPDFC 
NO FMP #DDUBLE PRECISION COMPLEX FAD A B 0704-0223CLDPC 
FMP. AND FOP HDOUSLE PRECISION COMPLEX FAD, B 0104-0223CLDPC 
VALUATION #I DOUBlE:: PRECISION UETERMINANT E B 0704-0356CA002 
NSTRUCTION IIINTERPRETABlE DOUaLE PRECISION EXPONENTIAL I B 0704-0385BSEXP 
T SOAP INTERPRETIVE ROU NDOPSIR DOUBLE PRECISION FLOATING POIN B 0650-02.0 .. 010 
T INTERPRETIVE SUBROUTINE liDGUBlE PRECISION flOATING POIN B 0704-0385BSINT 
T lOAD SUBROUTINE #DOUBLE PRECISION FLOATING POIN a 0104-0385BSCON 
T PRINT SUBROUHNE /lDOUBLE PRECISION flOATING POIN B 0704-0385!3S0UT 

DE 
T PRINT SUBROUTINE 
T ADDl110N 
T ADDITION 
T DIVISION 
T 1-'ULTIPLICATICN 
T CARD INPUT 
T EXPONENTIAL SUBROUTINE 
T EXPONENTIAL ROUTINE. 
T ARC TANGENT SUBROUTINE 
DE 
IPLY 

IIDOUBLE PRECISION HOATING ADO B 0704-0223CLDPA 
Ji.DOUOLE PRECISION FLOATING DIVI B 0104-0223CLOPD 
1I00UBLE PRECISION FLOATING POIN B 0704-0529BSOUT 

UPARTlAl DOUBLE PRECISION FLOATING POIN B Q704-0b50~WADD 
/lDOUBLE PRECISION FLOATING POIN jJ 0704-0650RWDPF 
IIDOUBl[ PRECISION FLOATING POIN b 0104-0650RWFDV 
NOCUBlE PRECISION flOATING PDI·N B 0704-0650RWMUL 
ItDOUBlE PRE;CISION FLOATING POIN B 0104-0650R'WR("A. 
IIDOUBlE PRECISlm~ FLOATING POIN B 0104-0B0618EXO 
HDOUBLE PRECISION FLOATING POIN B 0704-0931PKEXP 
IWOUBLE PRECISION FlOAHNG POIN B 0109-1148NODPA 
IIDOUBlE PRECISION FLOATING DIVI B 1010-08.4.001 
NDOUBlE PRECISION FLOATING MUlT B 1010-08.4.002 
/lOOUBlE PRECISION FLOATING ADD B 7010-08 .. 4.001 

IISiNGLE PRECISION TO DOUBLE PRECISION FORTRAN INPUT B 0109-1201NRDtc. 

ION. 

TRUCT ION 
ION 
ION 
LlCA1l0N. 

HDOUBlE PRECISION INPUT.. B 0704-0511RwDP'N 
HOOUBLE PRECISION INPUT CONVERS B 0704-D585C'AD06 
DDOUBLE PRECISION INPUT SCALING B 01Q4-0334NA022 

NINTERPRETABLE DOUBLE PRECISION LOGARITHM INS B 0704-0385BSLNX 
IIDOUBlE PRECISION MATRIX INYERS B 0650.:-05.2.009 
IIIJOUBlE PRECISION MATRIX INVERS B 0104-040SPFlDP 
"'OOUBlE PRECISION MATRIX MULllP B 0104-0699AMD~a 
NOOUBlE PRECISION MATRIX AODlll B 0104-0744AMDPA 
IIDOUBlE PRECISION MATRIX SCALAR B 0104-0759AMDPS 
IIDOUBlE PRECISION MATRIX MUlTIP B 7070-10.1.001 

ON AND SUBTRACTION. 
MULTIPLICATION 

LICAT ION 
G 

RTRAN 

IIDOUBl[ PRECISION OUTPUT SCALIN B 0104-D334NA022 
NOOUBlE PRECISION OUTPUT. B 0704-0571RItOPT 
/iOOUBlE PRECISION OUTPUT FOR FO B 0709-I202NRDOC 

II 



aT EXTRACTION PROGRAM 'DOUBLE PRECISION POLYNOMIAL RO B 0709-1Z15AQE73 
IHNTERPRETER FOR 650 DOUBLE PRECISION PROGRAMS. B 0704-0583BELlO 

ILITY 
REAL EQUATIONS, 
EQUAl I ON SOLVER 
NE 
NE 
NSTRUCTION 
OUlINE 
CKAGE t. 
CKAGE 2. 

'OOUBLE"PRECISION SIGN COMPATI6 B 0704-0417PFCSF 
II DOUBL E P-R:ECl S I ON 5 I MUL TANEOUS B 0704-0356CAOO 1 

ILARGE DOUBLE PRECISION SIMULTANEOUS 8 7090-1149ASOI2 
.00UBlE PRECISION SIN-COS ROUTI B 0704-09290LDPS 

,INTERPRETABLE DOUBLE PRECISION SINE AND COSl B 0704-0385B55&C 
IINTERPRETABLE DOUBLE PRECISION SQUARE ROOT I B 0704-03BSBSSQR 

.DOUBLE PRECISION SQUARE ROOT R 6 7070-08.3.006 
, UNNORMALIlEO DOUBLE-PRECISION ARITHMETIC PA B 0704-0614NUUDP 
, UNNORMALIlED DOUBLE-PRECISION ARITHMETIC PA B 0704-0614NUUDP 

tlFlOATING:-POINT DOUBLE-PRECISION CUBE ROOT B 0704-052SPKCBR 
T ARITHMETIC PACKAGE .DOUBLE-PRECISION FlOATING-POIN B 0704-0S25PKDOU 
T INTERPRETIVE PACKAGE. 'DOUBLE-PRECISION FlOATING-POIN B 0704-0525PKIND 
T ARITHMETIC f(NTERPRETIVE DOUBLE-PRECISION FLOATING-PO IN B 0704-0525PKINT 
T PACKAGE tFORTRAN I I DOuaLE-PRECISION FlOATlNG-POIN B 0104-0807GDAOI 
RY MATRIX CONVERSION PROG 'DOuaLE-PRECISION FLOATING 8INA B 0704-0329NyoFM 

jFlOATING-POINT DOUBLE-PRECISION SQUARE ROOT B 0704-0525PKSQR 
'liNEAR SYSTEM SOLUTION IN D,OUBLE-PRECISION USING B 0104-0543PF5lD 

IESTlMATION FROM -oOUaLY TRUNCATION SAMPLES a 0704-08786EMSQ 
IIDRACO NUCLEAR-CODE BURNUP a 0704-NUCLEAR 

IISTOP NUMBER DRUM AND lAS B 0650-01.6.027 
III .FL DEC INTERP SYS 650 MAG DRUM CALC WlIHMED ACCESS BElL a 0650-02.0.021 
CAL INTERPRETIVE SYS FOR IBM MAG DRUM CALCULATOR 'IISTATISTI B 0650-D6~0~017 

BELL TRANS PROG FOR 650-653 MAG DRUM CONE STGE COMPU "MOO B 0650-02.1.011 
IIBINARY TAPE OR DRUM DUMP B 0704-0213NYBTO 

NSELF-LOAOING DRUM RESET PROGRAM B 0704-0376UAIOR 
'READ WRITE DRUM. 8 0704-0647NPRWD 

NOUMP STORAGE, CORE, DRUM, AND TAPES 6 0704-0496CS052 
'OUMP STORAGE, CORE, DRUM, AND TAPES B 0104-0420C5051 

SET AND, CLEAR CORE AND N LOGICAL DRUMS fI RE B 0704-0443LL024 
ARO IMAGES FROM TAPE TO CORE AND DRUMS 1Il0AD BINARY C B 0704 ... 0395LlOI0 
ROGRAM EW-l IIDTM RECONNAISSANCE EARTHWORK P B 0650-09~2~012 
AM EA-2 IIDTM-ZONE COST EVALUATlON PROGR B 06SO-09.2.086 

090, CHANNEL A 
tH070 DUAL PROGRAM PROCESSING SYSTEM 6 1010-03 .. 2~OOI 

IIDUMMY FRONT END CARD FOR 709-7 B 7090-11Z3WPS02 
'STORAGE DUMP 6 0650-01.3.001 

'ON-LINE STORAGE DUMP B 06S0-01.6.0,)0 
JMURA FLOATING DECIMAL DUMP B 0704-0321MUFDO 

'aINARY TAPE OR DRUM DUMP B 0104-0213NYBTU 
'MURA INTEGER DUMP B 0704-o251MUIND 

'MURA OCTAL DUHP B 0704-0251MUOCD 
.MURA FRACTION DUMP B 0704-0253MUFRD 

'MEMORY COMPARISON DUMP B 0704-0931PKCOM 
'lQ4 OCTAL-DECIMAL DUMP a 0704-0932EoOOD 

,.DEt IMAL TAPE DUMP B 0104-0425waPTD 
'ON LINE OCTAL DUMP B 0704-0499CMOCO 

TAL MNEMONIC FlOATING POINT CORE DUMP flOC B 0709-063')WDOMF 
'BINARY TAPE DUMP a 1401-01~4 .. 00B 
nOST MORTEM OUMP 8 1620-01.5.004 

'DYNAMIC DUMP B 1620-01.6.015 
'UNIVERSAL MEMORY DUMP AND CONDENSING ROUTINE B 06500-01.6.028 

650 • SOSF • 'DUMP AND LOAD ROUTINE FOR IBM 8 06!JO-Ol.2.012 
'MUlTIPLE PROGRAM aUMP AND LOADER B 0650-01.5.004 

'MEMORY DUMP ANO RELOAO ROUTINE 8 0650-01.3.008 
nAPE DUMP FOR THE 709/0CTAL PRINT! a 0709-05002RLTD9 

NFORTRAN DUMP PROGRAM B 0704-oB9SNUDUM 
TAPES 'OUHP STORAGE, CORE, DRUM, AND a 0704-0496CSDS2 
TAPES 'Dl,;MP STORAGE. CORE, DRUM, AND B 0704-0420CSD51 
NFN II FLOATING POINT OR INTEGER DUMP SuaROUTINE a 0704-0848AROMP 

H~ER 
AM 

MDUMP 01 B 1401-13.1.007 
NTAPE DUPLICATE AND COMPARE a 0709-0S87PPTDA 
ilTAPE OUPLICATION B 0705-18 0007 
'TAPE DUPLICATION AND/OR COMPARE. 8 0709-0717NA098 

Ml401 TAPE DUPLICATION OR COMPARE a 1401-13 .. 1.001 
'NUMERIC TAPE DUPLICATOR AND CORRECTOR A 1620--MI-016 

MTAPE DUPLICATOR FOR THE 709 B 0109-0502RL TS9 
"SELECTIVE FILE DUPLICATOR ROUTINE a 0709-0922AXSFD 

.TAPE EDITOR AND DUPLICATOR WITH COMPARE B 0704-031BGMTED 
'GMR DYANA DYNAMICS ANALYZER-PROGRA 8 0704-0930GMDYA 

'DYNAMIC ACCESS TO 'MEMORY PROGR B 0704-0395ll002 
NDYNAMIC DUMP 8 1620-01.6.015 

'SIX DEGREE OF FREEDOM DYNAMIC TRAJECTORY PROGRAM a 0704-0821LRSFO 
IIGMR DYANA OYNAMICS ANALYZER-PROGRAMMER 6 0704-0930GMoYA 

MURA FIXED POINT LOGARITHM, 8ASE E /I B 0704-0283MULOG 
'MURA EXPONENTIAL, BASE E B 0704-02506MUEXP 

IILOG 10 A, LN E A a 0650-03.1.013 
'FlOATING POINT E A. 10 At SINH A, COSH A B 06500-03.1.020 

IIA flOATING POINT E AT 10 AT SINH AT CO B 0650-03 .. 1.020 
BINARY ARITH. 'NORMALIZED E TO X-EXTENDED RANGE FLOATING 6 o704-0370RS013 

DTM-lO-NE COST EVALUAT ION PROGRAM EA-2 , B 0650-09. 2~ 086 
'EARTHWORK DATA CHLCK B 0650-09.2~044 
IIEARTHWORK LINE SHIFT a 0650-09.2 .. 022 

TERRAIN MODEL SYSTEM PRELIMINARY EARTHWORK PROGRAM ROIGIlAL B 0650-09.2.042 
'GEORGIA EARTHWORK PROGRAM 8 0650-09.2.0S5 

'DTM RECONNAISSANCE EARTHWORK PROGRAM EW-l 8 0650-09.2.072 
SFER TRACING 'EASTMAN KODAK CON. EDISON TRAN a 0705-EK 0003 
TEL Y MAK ING P,ROGRAMM ING LANGUAGE EAS Y 'SYSTEM I MMED I A 8 0704-1096 TVSMP 

READ A CHROND-LOG CLOCK VIA 716 ECHO ENTRY il!ROUTlNES TO B 0704-o8430RCLK 
ENG ELEC SYS PROG 18 IJSHEC ECON .. CONO. SIZE-SPEC CASE NEW B 16Z0-09.4.'o04 

HORECASTING BY ECONOMETRIC SYSTEMS B 0704-0963IB3FE 
NFORECASTING BY ECONOMETRIC SYSTEMS 8 0704-0963I84FE 
IFDRECASTING BY ECONOMETRIC SYSTEMS B 0709-o963IB9H: 

NEeONOMIC CONDUCTOR STUDY ·6 0650-09.4.009 
ION BY KElVINS LAW NECONOMIC CONDUCTOR SIZE SELECT B 1620-09~4 .. 005 

tlSEASONAL ADJUSTMENT OF ECONOMIC TIME SERIES 8 0650-06.0.041 
IEASTMAN KODAK CON. EDISON TRANSFER TRACING 8 0105-EK 0003 

nAPE EDIT B 1620-01.5.003 
flSPS TO FORTRAN SUBROUTINE EDIT a 1620-01.6.007 
jSPS TO FORTRAN SUBROUTINE EDIT - REVISION + 8 1620-01.6.009 

SUBROUTINE ADDITIONS TO FCRTRAN EDIT DECK iOPEN B 0104-1081LROSR 
'PRE-ASSEMBLY EDIT FOR AUTOCODER II I B 0705-SR-003-0 

SQaltE LAflIG bE BUG "OFFLINE EDIT FOR FORTRAN MONITOR WITH B 7090-1115GPFMS 
ERRAIN MODEL SYSTE~ r'ERRAIN DATA EDIT PROGRAH TO-I 'DIGITAL T a 0650-09.2.039 

.lIDA EDIT SUBROUTINE - CARD + B 1620-01.6.005 
MEOIT SUBROUTINE - CARD - B 1620-01.6.011 

U620 EDIT SUBROUTINE -TAPE - 8 1620-01.6~010 
/1.709 SYMBOLIC TAPE EDITING PROGRAM B o709-0995FDEDI 

116S-'3 FORTRAN EonOR B 0650-01.6.053 
jSQUOIE TAPE EDITOR a 0709-1000RSEDT 

flRESTART PROGRAM FOR J;HE BINARY EDITOR IRL 0400/ a 0709-1032RL041 
PARE flTAPE EDITOR AND DUPLICATOR WITH COM a 0704-0318GMTED 

CODE SCRAP. 
90 COMPATIBILITY 

NE 
TlNG EVERYTHING. 

CES IN FLOATING POINT 

12 

MEDnOR AND TRANSLATOR a 0104-0267PKElH 
SIN PUT EDITOR FOR MULTIPLE REGRESSION B 0704-o749SClf:M 

NSI EDITOR S.J1R PROGRAMMED 7041709/ B 0709-1031RL040 
UN EDITOR F"OR SAP SYMBOLIC DECKS. B 0104-0960Ml£DS 

NMURA EFFECTIVE ADDRESS SEARCH ROUTI B 0704-0253MUEAS 
JESCAPE _ EFFORTlESS SYS CALCUL AND PRIN B 1401-01.4.010 

jElGENVALUE COMPUTATION. 6 0704-0405PFMVP 
IEIGENVALUE FOR SYMMETRIC MATRJ B 0704-0260NAIB9 

HERMITIAN MATRIX. 'PRELIM. EIGENVALUE PROB. OF A COMPLEX 8 0704-0460MIHAU 
,EIGENVALUE SOLUTION, ~EAL B 0104-o647NPPMC 
'EIGENVALUE SOLUTION, COMPLEX a 0704-0248CLPMC 
'EIGENVALUE SOLUTION, REAL B 0104-0338CLPMC 
,EIGENVALUE SUaROUTINE 6 0704-0225GMEIG 

RAM. 'FORTRAN 2 EIGENVALUE-EIGENVECTOR SUBPROG B 0704-0S92NUMLE 
tCO",PLEX AND REAL EIGENVALUES R 0650-05.2.005 

A MATRIX no 08TAIN EIGENVALUES t EIGENVECTORS OF B 06S0-05.Z.025 
F NON-SYMMETRIC SQUARE MATRIX 'EIGENVALUES AND EIGENVECTORS ° B 0650-05.2.018 
F THE PRODUCT OF A AND X. *EIGENVALUES AND EIGENVECTORS a B 0704-0652RWEG2 
F A REAL SYMMETRIC MATRIX 'EIGENVALUES AND EIGENVECTORS 0 8 0704-0664ANFZo 
YMMETRIC MATRIX - FI IIEIGENVALUES AND EIGENVECTORS 5 B 0704-0414NUMXE 
F REAL SYMMETRIC MATRICES NEIGENVALUES AND EIGENVECTORS 0 B 0704-1029ANF20 
F A HERMITIAN p.lATRIX. IIEIGENVALUES AND EIGENVECTORS 0 B 0704-0884PKHHE 
EAL, SYMMETRIC MATRIX. IEIGENVALUES AND VECTORS OF A-R B o704-0460MIHDI 
'MATRICES BY THE JACOBI METHOD tlElGENVALUES OF REAL SYMMETRIC B 0650-05.1.006 

'REAL EIGENVALUES OF REAL MATRICES B 0104-o635RWEIG 
MATRICES ON 1620 DIP SYSTEM 'EIGENVALUES OF REAL SYMMETRIC 8 1620-05.0.003 
MATRICES ON THE 1620 DIP SYS NEIGENVAlUES Of REAL SYMMETRIC B 1620-05.0.004 
UTINE IIEIGENVECTOR OETERMINATOR SUBRO B 0104-0635RWVCT 

'OETERMINANT AND EIGENVECTOR FOR ·COMPLEX MATRIX B 0104-01l6CLOET 
'DETERMINANT AND EIGENVECTOR FOR REAL MATRIX a 0704-0116CLDET 
IIDETERMINANT AND EIGENVECTOR, REAL a 0704-0223CLDET 

SQUARE MAtRIX IlEIGENVALUES AND EIGENVECTORS OF NON-SYMMETRIC B 0650-05.2.018 
fRIX. IIEIGENVALUES AND EIGENVECTORS OF A HERMITIAN MA B 0704-0884PKHME 

lITO 08TAIN EIGENVALUES £. EIGENVECTORS OF A MATRIX B 0650-05.2.02S 
IC MATRIX #EIGENVALUES AND EIGENVECTORS OF A REAL SYMMETR B 0704-0664ANF20 

MATRICES IIEIGENVALUES AND EIGENVECTORS OF REAL SYMMETRIC B 0704-1029ANF20 
A AND X. liE IGENVALUES AND EIGENVECTORS OF THE PRODUCT Of 6 0704-0652RWEG2 

- FI 'EIGENVALUES AND EIGENVECTORS SYMMETRIC MATRIX 8 0704-0474NUMXE 
'EIGHT-PER-CARO LOAOING ROUTINE 8 0650-01.2.006 
'EKACT-10 DIGIT CONVERSION B 070S-EK-OOZ-0 

ON. COND. SIZE-SPEC CASE NEW ENG ELEC SYS PROG 18 NSELEC EC B 1620-09 .. 4.004 
ACT. OF RECIPROCATING COMP. WITH ELEC. COMP. IICALC. PERF. CHAR B 0650-09.6 .. 015 
APE. 'ELECTRIC LOAD flOW PROGRAM. T a 1620-09.4.001 
ARO • .ELECTRIC LOAD flOW PROGRAM. C a 1620-09.4.00') 
RCUIl CURRENTS 'CALCULATION OF elECTRIC POWER SYSTEM SHORT-CI B 0650-09.4.007 
S ANALYSIS "OVERHEAD ELECTRICAL DISTRIBUTION SYSTEM B 0650-09~4.008 
ENT STABILITY CALCULATIONS jElECTRICAL POWER SYSTEM TRANS I (l 0650-09.4.001 

DIviDE, REAL IIMATRIX ElEMENT BY ELEMENT MULTIPLY OR B o704-0273CLMMD 
AL IIMATRIX ELEMENT BY ElEMENT MULTIPLY OR DIVIDE, RE a 0704-0213CLMMo 
TEMPERATURE DISTRIBUTION IN FUEL ElEMENTS NUCLEAR-CODE II B 0650-03.2.026 

'COMPUTATION OF BRIDGE SCREED ElEVATIONS B 0650-09.2.075 
flSKEWED BRIDGE ElEVATIONS B 16Z0-09.2.005 

JMATRIX INVERSION BY GAUSSIAN ELIMINATION a 0650-05.Z.002 
o INCOMPLETE. IJElLIPTIC INTEGRAL, COMPLETE AN B 0104-0917ALELP 

T KINO 
EQUAT IONS 

nLlIPTlC INTEGRALS B 06S0-04~0.006 
IINCOMPLETE ELLIPTIC INTEGRALS B o704-022SGHIEF 

,MURA COMPLETE elLIPTIC INTEGRALS B 0704-0668"'UCEI 
IICOMPLETE ElliPTIC INTEGRALS OF THE FIRS B 0704-1070RMElF 

IIELLIPTIC PARTIAL DIFFERENTIAL B 0704-0674RWSPA 
JCIRCULAR AND ELLIPTICAL COVERAGE FUNCTION B 7090-1182DVCTR 

OECISION RULE FOR PRODUCTION AND EMPLOYMENT SCHEDULE 1J1INEAR B 0650-10.3.001 
NEN • X • SUBROUTINE a 0650-07.0.008 

"DUMMY FRONT END CARD FOR 109-7090, CHANNEL B 1090-1123WPS02 
MFORTRAN END CARD SEARCH. B 0704-0899MEFEN 

KS IlIQUJO VOLUMES IN FLAT ENO HORIZONTAL CYLINDRICAL TAN 6 0650-09.7.005 
BENO-oF FILE FUNCTION B 0104-05015GIFIL 
tlEND-OF-F ILE SEARCH B 0705-LH-007-0 

R-CODE N NEUTRON ,ENERGY SPECTRA IN WATER NUCLEA B 0650-08.2.021 
C ECON~ COND. SIZE-SPEC CASE NE.W ENG clEC SYS PROG 18 IISELE B 1620-09.4.004 
NIV OF HOUSTON ASSEHBLR FOR PROC~ENG. INTER CODING SYS NU B 0650-02.0.017 

JART I NUCLEAR-COOl: ENGINEERING B Q704-NUCLEAR 
#ABRAC-Ol NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

MATBAC NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
IART 04 NUCLEAR-CODE ENGINEERING a 0704-NUCLEAR 

'BINTO NUCLEAR-CODE ENGINEERING B o704-NUClEAR 
'F0020 NUCLEAR-CODE ENGINEERING B 0104-NUCLEAR 

'HEAT NUCLEAR-COOl:: ENGINEERING B 0704-NUCLEAR 
I'PROP AND JET NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

'SET CODES NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
IITEMP-Z NUCLEAR-CODE ENGINEERING 6 0104-NUCl[AR 
/lTURF-6 NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

,wa TSG-l NUCLEAR-CODE ENGINEERING a 0704-NUCLEAR 
JlPEC.AN NUCLEAR-CODE ENGINEERltoG B 0704-NUCLEAR 

is TDY-3 NUCLEAR-CODE ENG INEEq ING 8 0704-NUCLEAR 
NAIMFJRE NUCLEAR-CODE ENGINEERING B 7090-NUCLEAR 

JTEXAS ENGINEERING SUBROUTINES B 0650-09~2.010 

ERATURE OF SATURATED LIQUID 
ssw LIQUID 
ME OF SUPERHEATED STEAM 
ME OF SATURATED VAPOR 

II- ENSIGN CODE NUCLEAR-CODE 6 0650-08.2.022 
FROM ENTHALPY .llTEMP B 7090-1095WHTSH 

II-ENTHALPY AND ENTROPY OF COM PRE B 7090-1095WHHtL 
"ENTHALPY ENTROPY SPECIFIC VOLU a 7090-109SWHHSS 
HNTHALPY ENTROPY SPECIFIC VOlU B 7090-1095WHHSV 
"ENTHALPY Of SATURATED LIQUID B 7090-1095WHHSL 

SUPERHEAT OR WET REGIONS "ENTHALPY OR ENTROPY IN LIC;UIO B 1090-1095WHSSI 
WET REGIONS IlENTHALPY OR Ef\lTROPY IN LIQUID SUPERHEAT OR 0 7090-1095WHSSI 

NENTHALPY AND ENTROPY OF COMPRESSED LIQUID B 7090-1095WHHCL 
IIENTROPY OF SATURATEO lIQUIO a 7090-1095WHSSL 

ERHEATED STEAM "ENTHALPY ENTROPY SPECIFIC VOLUME OF SUP B 7090-1095WHHSS 
URATED VAPOR JlENTHALPY ENTROPY SPECIFIC VOLUME OF SAT B 709D-I09"WHHSV 

A CHRONO-LOG ClOCK VIA 716 ECHO ENTRY JROUTINES TO REAO B 0104-o84')QRCLK 
E INTERPRETIVE ROUTINE *ENTRY AND EXIT INSERTER FOR TH B o704-0525PKINT 
UNGE-KUTTA INTEGRAT. OF 2ND ORO. EQ.- NFLOAT. PT. MILNE, R B 0704-0450RWOE3 
SION PROCEDURE WITH DIFFERENTIAL EQNS. JlNON-LINEAR REGRES 8 0704-1119ERNlR 
OR TRANS FROM REMING TO JB~ DATA ECU. ",STRIDE. SuaROUTINE F 8 1401-01.4 .. 013 

JEQU SOL V B 0650-05.2.020 
ION OF SPECIAL FORM OF 2ND ORDER EQU. IHNTEGRAT a 0704-01411.AS88 
T BOUNDRY COND ITION 0 I FFERENTI AL EQU. SOL VER f/TWO PO I III (J 0104-023BA TTP I 

SYS 'RELAXATION PROG LAPLACES EQUA IN CYLINDRICAL COORDINATE B 0650-04.0.008 
flAITKENS INTERPOLATION FOR N EQUAL INTERVALS B 0704-01Z2PKANI 

T JCURVE AND SURFACE FITTING ON EQUALLY FOR UNEQUALLY SPACED P B 06500-06.0.021 
SOLUTION OF SIMULTANEOUS LINEAR ECUAT IIMATRIX INVERSION ANO B 0650-05.2.011 

ES 'RELAXATION PROG LAPLACES EQUAT IN RECTANGULAR COORDINAT R 0650-04~0~007 
ES NRELAXATION PROG POISSONS EQUAT IN RECTANGULAR COORDINAl a 0650-04.0.009 

IISOLUTION OF HEAT DIFFUSION EQUATION B 0650-08.1.004 
ilSOLUTlON OF RADIAL SCHRODINGER EQUATION ~ 0704-1072NU5CH 
IT' SOLUTION OF THE· GENERAL CUBIC EQUATION IIEXPLIC B 0704-102BGCOOO 

JDIFFERENTIAl EQUATION 0 0704-0762RFDOO 
'SOLUTION OF SIMULTANEOUS LINEAR EQUATION B 7070-10.4.001 
LUTION OF LEGENDRES OIFFERENTIAL EQUATION IINUMERICAL SO 8 1401-11~0 .. 002 
OR SOLU OF ORDINARY DIFFERENTIAL EQUATION NINTER SUBRoU F B 0650-04.0 .. 005 
OF LAPLACE POISSON AND HEAT FlOW EQUATION 'NUMERICAL SOLUTION B 0650-04.0.010 

'SOLUTION OF GENERAL MATRIX EQUATlON AX - B. B 0704-0141LASB8 
RITH. 'SOLUTION OF ~ATRIX EQUATION Ax-a USING INTERVAL" a 0704-o8BOIBSMt 
RITH. 'SOLUTION OF Jo'ATRIX ECUATION AX-S USING INTERVAL A B 0704-0880IB~ME 
AR-CODE II UNCLE 11 DIFFUSION EQUATION IN tx, ya SPACE NUCLE 0 0650-08.2.011 
CLEAR-CODE 'UNCLE 1 DIFFUSION EQUATION IN CYLlNORICAl GEO NU B 0650-08.2.010 
EAR-CODE 'UNClE 3 DIffUSION EQUATION IN ONE DIMENSION NUCL B 0650-08.2.012 
IGROUP P3, THE NEUTRON TRANSPORT EQUATION NUCLEAR-CODE II A MULT 6 0650-0B.2.02B 
ION OF COEFFICIENTS FOR BENEDICT EQUATION OF STATE IID£:TFRMINAT B 0650-09~3.001 



ROUTINE FOR SOLVING DIFFERENTIAL EQUATION ON 6S0 "RUNGE-KUTTA B 0650-01.0.005 
.SIMULTANEOUS EQUATION PROGRAJ-I _ TAPE. B 1620-05 .. 0.001 
/I1SIMUL TANEOUS EQUATION SOLUTION - CARO • 0 1620-05.0.002 

NFN II SIMULTANEOUS LINEAR EQUATION SOLUTION SUBROUTINE 80704-084BARNXN 
.L1NEAR EQUATION SOLIJER B 0104-0142RWLE3 

'LINEAR MATRIX EQUATION SOLVER B 0104-0635RWHAT 
TI-MATERIAL ONE DIMENSIONAL HEAT EQUATION SOLVER "MUl B 0104-0652RWHF2 
GE DOUBLE PRECIS tON SIMULTANEOUS EQUATION SOLVER MlAR U 7090-1149A5012 
ES .L1NEAR EQUATION SOLVER OF BAND MATRIC B 0109-0990RWLE4 

'DIFFERENTIAL EQUATION SOLVING SYSTEM 6 0104-0144PKNIO 
• SECOND ORDER ° IFFERENTI AL EQUA TI ON SU6ROUTI NE B 0704-10736CD I F 

METHOD .SOLUTION OF AN EQUA T I ON 101 ITH NEWTON-RAPHSONS 6 1401-11.0 .. 00 1 
,PRINCIPAL COMPONENTS PREDICTION EQUATION. B 0104-1168TVPCP 

IilTIME SERIES TREND EQUA1l0NS B 0650-09.2.049 
'SOLUTION OF SIMULTANEOUS EQUATIONS B 0650-07.0.003 

N OF N SIMULTANEOUS DIFFERENTIAL EQUATIONS USOLUTlO B 0650-04.0.011 
'SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 0 06S0-05 .. 1.002 

NSYMt<'ETRIC SIMULTANEOUS LINEAR EQUATIONS 006S0-05.2.010 
.SIMUL TANEOUS REAL EQUATIONS 0 0704-0116CLSME 

AST SQUARES SOL. OF SIMULTANEOUS EQUATIONS JLE B 0104-0116CLlSQ 
.MAT1UX INVERSION AND LINEAR EQUATIONS B 0704-1030ANF40 

NVERS [ON WITH SOLUTION OF LINEAR EQUATIONS IIMATRIX. I 0 0704-0664ANFy'.0 
II!ELLIPTIC PARTIAL OIFFERENTlAL EQUATIONS B 0704-0674RWSPA 

'FORTRAN DIFFERENTIAL EQUATIONS B 0704-0451CLUec 
AM FOR SOLVING SYSTEMS OF LINEAR ECUATIONS SA PROGR B 1401-11.0 .. 003 
.SOLUTION OF 5 IMUL TANEOUS LINEAR EQUATIONS B 1620-0S. O. 007 
ATRIX INVERSION AND SIMULTANEOUS EQUATIONS N7010 M B 7010-10.1.002 
DAI'IS INTEGRATION OF DIFFERENTIAL EQUATIONS /lAOMINT A B 7090-H3lAS012 
F SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS /lSOLUTlON 0 B 06S0-05o .. 2.021 

"SIMULTANEOUS EQUATIONS COMPLEX n 0704-01l6CLSI~E 
HERICAL SOLUTION OF DIFFERENTIAL EQUATIONS OF ORDER N IINU B 06S0-04.0 .. 013 

"BENEDICT-WEBB-RUBIN EQUATIONS OF STATE.. t\ 0704-H87lSTEQ 
.OIFFERENTlAL EQUATIONS ROUTINE B 0104-024.8CLOEQ 

'GENERAL SIMULTANEOUS EQUATIONS SOLUTION B 06S0-05.2.019 
7090 'LINEAR EQUATIONS SOLUTION FAP CODED B "1090-1206NULCQ 
IMU1.TANEOUS PARTIAL DIFFERENTIAL EQUATIONS SOLVER IS B 0104-1043JPSRC 

'SIMULTANEOUS EQUATIONS SOLVER 0 0104-0962SQSIM 
'OIFFERENTIAL EQUATIONS SOLVER B 0704-0B2SJPOEC 
.SIMULTANEOUS EQUATIONS SUBROUTINE B 0104-Q3SSGMSIM 

TING POINT ORDINARV DIFFERENTIAL EQUATIONS SYSTEM NFLOA II 0704-052SPKNID 
TING POINT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM iFLOA B 0104-0525PKNID 
SLEP, SOLVES SIMULTANEOUS LINEAR EQUATIONS WITH PIVOTING II B 7010-10 .. 4.007 
UBLE PRECISION SIMULTANEOUS REAL EQUATIONS. , 00 ~ 0704-0356CAOOI 

'SIMULTANEOUS REAL EQUATIONS, DETERMINANT B 0704-0116ClSM[ 
.SIMUL TANEOUS EQUATIONS, REAL 11 0704-0223CLSME 
'SIMULTANEOUS EQUATIONS, REAL B 0704-0223CLSME 

'NON-LINEAR SIMULTANEOUS EQUATIONS, REAL B 0704-0213CLS"'·E 
'NON-lINEAR SIMULTANEOUS EQUATIONS, REAL 0 0104-0273CLSM[ 

TE A GIVEN VECTOR Il!EQUATOR-ECLlPTIC ROTATION-ROTA B 0709-09S3RWROB 
.EQUATOR-ECLIPTIC ROTATION 0 0709-09S4RWFOB 
.EQUI L1 BR IUM FlASH CALCULA TI ON B 0650-09.6.003 

ROTATE A GIVEN VECTOR X FROM THE EQUINOX OF no B 0109-0945RWREQ 
*SIMULATE PERIPHERAL EQUIPMENT A 0709--S1-071 

11401 SCRAMBLE PERIPHERAL EQUIPMENT SIMULATOR B 1401-13.3.001 
'PERIPHERAL EQUIPMENT SYMBOlIC TRANSLATOR B 0109-0961PPP[S 

'EQUIPOISE NUCLEAR-CODE B 7090-NUCLEAR 
E INFORMATION PROCESSING PACKAGE EQUIVALENCE IIVARIABL B 0704-0656CVVIP 

.650 FORTRAN SYMBOL EQUIVALENCE TABLE B 0650-01.6.038 
'ORDINARY OIFF. EQUNS .. SOLUTION /RUNGE-KUTTA/ B 7090-1205NUOEC 

BROUT INES "ERCO FLOATING DECIMAL POINT SU B 0650-02.0.009 
"ERCO SPACE SAVER 0 0650-02.0.001 
MERL GENERAL UTILITY PROGRAM B 0650-01.6.035 

8INTEGRATION WITH CONTROLLED ERROR B 0104-1232AAICE 
OF ORDINARV DIFFERENTIAL W/AUTO ERROR ANALYSIS "NUM SOLU B 0650-04.0.012 

II ERROR CORRECTION CODE READER 0 0709-0938YGREC 
IIERROR CORRECTION CODE WRITER 8 0709-0938VGWEC 

MCARD SYSTEMS ERROR DETECTION AIDS A 1401--AT-017 
'ERROR DElEC TI ON SUBROUTINE: B 7090-1217NUTRA 

INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCTlON NAN B 0650-0).2.003 
IIERROR FUNCTION B 0104-0897AAERF 

"FORTRAN ERROR PACKAGE B 0704-0152GMEPA 
#LEAST MAXIMAL ABSOLUTE ERROR POLYNOMIAL FIT B 0704-0S00BSBFP 

IIERROR PROCEDURE FOR FORTRAN II B 0704-01B5GEGER 
MSTER • SIMPLE TAPE ERRUR ROUTINE.. ij 1401-01 .. 4.018 

OISTRIBUTION "MINIMUM ERROR ROUTINE FOR STEAM TAOLE 0 7090-109SWHO':l8 
/lFN 11 ERROR WALK-BACK SUOROUTINE [3 0704-0B4BARHR 

"CONSTRUCT A TABLE OF ERRORS FOR PRINTING--ERTBL B 0704-0391NOERT 
'PRINT TABLE OF ERRORS--PRETB 0 0704-0391NOPRT 

AND PRINTING EVERYTHING. 'ESCAPE - EFFORTLESS SYS CALCUL B 1401-01.4.010 
AM #E SSO S TEPwI SE REGRE S5 I U~ PROGR B 0650-06.0 .. 056 

ONLY LESS F. BACKER NLEAST COST EST. (. SCHEUULING-SCHEO. PHASE: 00650-10.3.005 
.. ~. C. FRISHBERG "LEAST COST EST.&SCHED. PHASE ONLY. LESS B 0650-10 .. 3.009 

111401 LESS 4K • LEAST COST ESTIMATING AND SCHEDULING. B 1401-10.).001 
401 LESS 8K,12K,16K .. LEAST COST ESTIMATING AND SCHED • III B 1401-10.3.002 
LING PORTION _nESS .. LEAST COST ESTIMATING SCHEDULING. SCHEDU B 1620-10.3 .. 002 
PORTIONMLeSS • CARD. LEAST COST ESTIMATING SCHEDULING. SCHEO 1620-10.3.003 

U620 LESS _ LEAST COST ESTlMATING&SCHEDULlNG • TAPE. 1620-10.3.001 

DIES 
ION SAMPLES 
ARLO 
ERV./ 
RVALS/ 

NeE 

'NON-LINEAR ESTIMATION IPRINCETON-IBMI 0704-06B111lNLl 
MMULTl-PURPOSE ESTIMATION fOR RELIABILITY STU 0104-1058wLREL 

,eSTIMATION FROM DOUBLY TRUNCAT 0104-0878BEMSO 
lEUR-I PUS-3 NUCLEAR-CODE MONTE C 0704-NUCLEAR 

IIlNTEGRAl EVAl., SIMPSQNS RULE /EQU .. INT 0104-01l6CLlNT 
IlNTEGRAl HAL .. , TRAPEl. RULE /EQU. INTE 0704-0116CUNT 

.EVALUATES A FOURIER SERIES. 13 0704-07B8IBEFS 

.EVALUATING COHPRESSOR PERfORMA B 0650-09.5.005 
'OETERMINANT EVALUATING SUBROUTINE 6 0704-035SGMDET 

• DOUBLE PRECISION DETERMINANT EYALUATION B 0704-0356CA002 
"UNIVARIATE POLYNOMIAL EVALUATION D 0704-0375UAUPE 

.DETERMINANT EVALUATION B 0704-01l0GLDEV 
FLOATING POINT OEFINITE INTEGRAL EVALUATION II 0 0704-0624RWDL2 

IA GENERAL PROGRAM FOR SYSTEMS EVAlUATION B 0104-1244ANCOO 

AMS 
"DETERM INANT EVALUATION AND ROOT E )(1RAC TI ON B 0104-0514NA029 

IIIUNIVARIATE POLVNOMIAL EVALUATION FOR FORTRAN I PROGR B 0704-0375UAUPE 
IIEVALUATlON OF DETERMINANTS B 1620-05.0.005 

MDTM-ZONE COST EVALUATION PROGRAM EA-2 B 0650-09.2.086 
'FLOATING POINT POLYNOMIAL EVALUATION ROUTINE FOR 109 B 0709-0841RCPEY 

R ~ATR ICES 
"GENERAL INTERGRAl EIJALUATOR B 0704-0S25JPINT 

HDETERMINANT EVALUATOR fOR NEARLY TRlANGULA B 0704-0635RWOET 
"OETERMINANT EVALUATOR FORTRAN SUBROUTINE. 0 0704-0635RWQ[T 

FORTLESS SYS CALCUL AND PRINTING EVERVTHING - nSCAPE - EF B 14"01-01 .. 4.010 
RECONNAISSANCE EARTHWORK PROGRAM EW-l "OTM B 0650-09.2.072 

/HOlX AND EX B 1070-0B.2.001 
'SUBROUTINE LOG EX FOR THE 7070 B 1070-08.2 .. 004 

'MATES • MASTER TAPE EXECUTARY PROGRAMS. B 7010-03 .. 4 .. 003 
READING OF FORMAT STATEMENTS AT EXECUTION TIME. II 0 0704-0132PFMOQ 

"EXECUTIVE GAME. TAPE. B 1620-11 .. 0.004 
/H40 1 TAPE EXECUTI VE PROGRAM B 1401-01.4.015 

MMANAGEMENT DECISION MAKING EXERCISE B 7070-12.9.002 
us 
liVE ROUTINE 

MEXfIT NUCLEAR-CODE t41SCELLANEO B 0704-NUCLEAR 
#ENTRY AND EXIT INSERTER FOR THE INTERPRE B 0104-0525PKINT 

UARE SYMMETRIC FORM. 
A FOURIER SERIES .. 

IIMATRIX EXPANO 1I 0104-00B5CLMEX 
NEXPANO TRIANGULAR MATRIX TO SO [I 0104-0460MIEXA 
jfXPANDS THE REPRESENTATION OF Il 0704-078BIBERF 

IlPOLYNOMIAL EXPANSION 0 0104-04)SMAPOL 
JOETERMINANT EXPANSION 0 0104-0435MACEQ 
/lDETERMINANT EXPANSION 1I 0709-0991MACEQ 

'CALCULATION OF PIPING SYSTEM EXPANSION STRESSES B 06S0-09.5.001 
IIPOL VNOMIAL EXPANS ION SUBROUTINE. 0 0104-0611 AVPOl 

AL CUBIC EQUATION "ExPLICIT SOLUTION- OF THE GENl:R 0 0104-102BGCOOO 
'FLOAT ING POINT EXPONENTIAL A 06S0--UI-008 

"EXPONENTIAL [I 0650-03.1.004 
":EXPONENTIAL B 0650-03.1.005 

"FLOATING EXPONENTIAL B 0104-0069LASBI 
PT.. IRANOOM NO. GENERATOR t EXPONENTIAL DISTRIBUTION. FT. [j 0704-07410REXP 

fHNTERPRETAULE oouaLE PRECISION EXPONENTIAL INSTRUCTION 0 0704-0)65IlSEXP 
"EXPONENTIAL INTEGRAL 13 0704-0753NUEXP 
Nl:XPONENTIAL INTEGRAL B 0104-0"151NUExp 
IIEXPONENTIAL INTEGRAL. B 7090-1228NOEI 

IITRIPLE PRECISION EXPONENTIAL ROUTINE U 0704-0S6SCA004 
/I1DOUBLE PRECISION FLOATING POINT EXPONENTIAL ROUTINE. B 0104-0931PKExr 

NEXPONENTIAL SMOOTHING B 1620-10.2.004 
iDOUBLE PRECISION FLOATING POINT EXPONENTlAl SUBROUTINE B 0704-0806IBEXD 

HIXED POINT EXPONENTIAL SUBROUTINE B 0104-05101BEXP 
"DOUBLE PREC. FLOATING PT EXPONENTIAL SUOROUTINE B 0109-0839JBEXD 

TIC PACKAGE 
ARITH. 
ARITH. 

I. 

flEXPONENTlAL SUOROUTINE B 7070-08.2 .. 006 
"EXPONENTIAL SUBROuTINE 13 1070-08.2.007 

.FLOATING POINT (xPONENTIAl. B 0704-1209RWEX2 
IiEXPONENTIAL/3/ROUTINE FOR NllS 0 0704-08370RX3N 

UMURA EXPONENTIAL. BASE E B 0704-0256MUEXP 
i/oiURA EXPONENTIAL, BASE 2 B 0104-0256MUEXP 

NHASTY EXPONENTIAL, FLOATING POINT B 0704-0630WBHEX 
"EXPONENTIAL,FLUATING B 0104-0224ASASO 
IIEXTENOEO FORTRAN 2 OSS LOADER B 0704-0902NULUC 
"EXTENDED RANG[ COMPLEX ARITHME 0 0104-0609CA034 

IINCRMALIZED ADO EXTENDED RANGE FLOATING BINARY B 0104-0370RS013 
#NORMALILED MULT .. EXTENDED RANGE FLOATING 81NARY 0 0704-0370RS013 

/lZEROS t EXTENOED RANGE POLYNOI-CIAlIlERP 0 0704-0565CA004 
ItEXTENOED TRANSFER FUNCTION Ii 0104-05tSGIGOT 

LA~GUAGE IIEXTENTION OF FORTRAN 2 SOURCE B 0704-0812GPFMG 
MDETER~INANT EVALUATION AND ROOT EXTRACTIoa B 0704-0514NA029 

NPOLYNOMIAL ROOT EXTRACTION. TlREX • B 1070-09.1 .. 001 
DOUBLE PRECISION POLYNOMIAL ROOT EXTRACTION PROGRAM /I B 0709-1215AQE73 

OF ONE VARIABLE NEXTREMUM OF UNIMODAL FUNCTIONS B 0704-0878BEMIM 
"COMPUTES A SPECIAL FUNCTION F OF THE INDICES.. U 0704-078BIBSPF 

/HHE F SYSTEM B 0704-0352GMFS 1 
CHEDULING-SCHED. PtiASE ONLY LESS F. BACKER !lLEAST COST EST .. & S B 0650-10.3 .. 00S 

#F/F AFP SUBROUTINE _CARD. A 1620--lH-022 
NF/F AFP SUBROUTINE .TAPE- A I620--LM-023 

ONT TEST OPTIMIZING ROUT - ItFACTOR • FOURTEEN 0 ONE AUTO C 1401-01.4.007 
NFACTOR ANAL YS I 5 0650-0'6.0.020 

lITHE WHERRY-WINER METHOD OF FACTOR ANALYSIS 0650-06.0.028 
IIFAC TOR ANAL VS IS 0704-0521PFAFI 

/1.1070 - PRINCIPAL AXIS FACTOR ANAlYSIS 7070-11.3.005 
o METHOD "FACTOR ANALYSIS BY THE CENTRO I 0650-05.1 .. 008 

NPATERN QUARTlMAX ROTATION OF A FACTOR MATRIX 0 0650-05.1 .. 007 
APHY fIA GENERAL STRUCTURE FACTOR PROGRAM FOR CRYSTALLOGR B 1070-01.5.001 

"NORMALI ZED VARI MAX FACTOR ROTA 11 ON B 1070-11 .. 3. 008 
NE #FN II FACTORIAL COMPUTATION SUBROUTI 8 0704-0848ARTOR 
ROGRAM FOR ANALVSIS OF TWO-LEVEL FACTORIAL DESIGNS IIIBM 6S0 P 0 06S0-01.0.019 

"FLOATING POINT N FACTORIAL SU8ROUTINE B 0704-0525PKFAK 
"STRUCTURE FACTORS B 06S0-0B.4.001 

MTRANS~ISSION LOSSES AND P[NALTV FACTORS B 1620-09.4.008 
/lOOU8LE PRECISION COMPLEX FAD AND FHP 0 0704-0223CLDPC 
/lGOUBlE PRECISION COt~PLEX FAD, FHP, AND FOP B 0704-0223ClDPC 

UNALVlING SYSTEM FAILURE DATA B 0704-1059WLFAI 
BM 704 ilFAP ASSEMBLY PROGRAM FOR THE I B 0104-1193AFFAP 

IfFAP ASSEMBLY PROGRAM B 0709-0949WDFAP 
NFAP ASSEMBLV PROGRAM B 0109-1033BEFAP 

"LINEAR EQUATIONS SOLUTION FAP CODED 7090 B 1090-1206NUlEQ 
"FARGO REPORT PROGRAM A 1401--RG-045 

D SYSTEM OF TESTING. MFAST • FOURTEEN 0 ONE AUTOMATE B 1401-01.4.004 
PRECISION COMPLEX FAO, FMP, AND FOP 1I00UBLE B 0104-0223CLDPC 

RAi'! NUCLEAR-CODE II LIL ABNER A FE"-GROUP ONE DIMENSIONAL PROG B 0650-08.2.007 
EIGENVeCTORS SYMMETRIC MATRIX - FI NEIGENVALUES ANO 0 0704-0414NUMXf: 

flOCO TO BINARY FIELD CONVERSION 0 0704-0381CE132 
N A \lARIABLE FIELD PERIPHERAL INPUT B 0704-0209NOVNP 

NVARlABLE FIELD SQUARE ROOT SUBROUTINE B 1620-03 .. 0.001 
/lMOVE VARIABLE, GROUPED FIELDS B 0105-PG-OI0-0 

IISELECTIVE FILE DUPLICATOR ROUTINE B 0709-0922AXSFO 
/lEND OF FILE FUNCTION B 0704-0515GIFIL 

#8IG FILE GENERATOR. BFG .@ B 1070-04.3.001 
nAPE FILE GENERATOR FOR TESTING A 1010--MI-OB4 

CHES /lSKIPS ONE FILE ON A OEC.IMAL TAPE ANO PUN B 0104-1144NCOI4 
IIFILE CRGANllATION ROUTINES A 1401--UT-051 

"DISK FILE PROTECTION A 1410--UT-111 
NSORT 54 MOOIFICATION TO USE FILE: SIze B 0105-XE-002-0 

IPROGRAM AND DATA FILE SYSTEM ~ 1401-13.1 .. 00S 
*FILE UTILITIES A 1401--UT-051 

.¥LOAD AND UNLOAD DISK FILE 1 A 06S0--UT-I03 
HERO OISK FILE l/CO('5/CD A 0650--UT-I02 

nOAD 2 UNLOAD DISK FILE 2 A 0650--UT-I04 
"8ACKSPACE FILE.FOR .... ARD SPACE FILE.. B 0104-1003GNBSP 

HBACKSPAC[ FILE,FORWARO SPACE FILE.. 8 0104-1003GNBSP 
tlCUT AND FILL B 0650-09.2.004 

IIOHIO 'CUT ANU FILL B 06S0-09.2.030 
}lCUT AND FlU. CARD. B 1620-09.2.003 
#CUT AND FILL" TAPE. B 1620-09.2.002 
IICUT ANU FILL PROGRAM B 0650-09~2 .. 002 

IONS ON THE 305 RAMAC /tCUT (. FILL-EARTHWORD VOLUME CALCUlAT B 030S-09.2.001 

#TIME D~~:·i~· ~~~TERING OF SEISMOGRAMS : g~;g=g~:~:g~l 
"READS TH[ FINAL SORTED BIBLIOGRAPHY TAPE B 0704-1144NCOI4 
IIREAOS THE FINAL SORTED TAPE FRO'-\ Ne 139 0104-1144NCOI4 

IIGENERAL ROOT F HmER FORTRAN SUBROUTIN[ 0104-06)5RwGRT 
'POL YNOMI Al ROOT FINDER ROUTINES 7090-1124MLHPR 

nAPE PROGRAM FINDER,WRITER,AND SALVAGE 0650-01 .. 5.011 
MNEWTONS METHOD FOR FINDING ROOTS OF POLYNOMIALS 0704-0110GLROP 

UROOT FINDING SUBROUTINt 0650-01.0.004 
AX POLYNOMIAL APPROXIMATiON ON A flNITf POINT SET IIMINtM B 0650-06.0 .. 041 
RD IMAGE RfAO ROUT INE /CSH/S FOR FINPS 104 NFORTRAN CA 8 0704-0820RWCSH 
RO If'AGE 'READ ROUTINE ICSH/S FOR FINP5 109 IJFORTRAN CA B 0109-.ll820RWCSH 
ION ONE-DIMENSIONAL NFIRE NUCLEAR-CODE GROUP OIFFUS B 0104-NUCLEAR 
REGISTER SIMULATOR ',11TH TRACE _ FIRStlFLOATlNG PT~ AND INDEXING B 0650-01.6.050 

NFIRSIR B 0650-01.6.049 
MPLETE ELLIPTIC INTEGRALS OF THE FIRST KINO IICO B 0704-1010RMELF 

}lBESSEL FUNCT IONS OF THE FIRST KINO FOR NLLS. B 0704-08370RBfN 
l/KWIC SORT PROGRAM FIRST PART 0 0104-0914NCKSP 

SE IIVIPP SORTER. FIRST PHASE OF A GENERAL PURPO B 0104-0926TAVIP 
MRANDOi'! NO. GEN., hERENSON-ROSEN FISSION SPECTRUM. FT .. PT B 0104-01430RFlS 

IIS1NH FIT B 0650-06.0.012 
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NLEAST SQUARES POLYNOMIAL FIT B 0704-0116CllSQ 
f,lSPLINE CURVE FIT B 0704-04B3NA029 

AXIMAl ABSOLUTE ERROR POLYNOMIAL fIT flLEAST M B 0704-050OBSBFP 
LEAST SQUARE LEGENCRE POLY/I40MIAL FIT flARGONNE B 0704-0424ANE20 

/ilPOLYNOf'lIAL CURVE FIT B 1620-07.0a004 
gPOLYNOMIAL FIT B 7090-1242SIPYF 

IILEAST SQUARE POLYNOMIAL fIT IFORTRAN III B 0704-0772ANE20 
itPOlY/I40MIAl Of 8EST fIT BY LEAST SQUARES METHOLJ 8 0650-06aO.006 

MPOlLY-POLYNOMIAL FIT BY LEAST SQUARES B 0650-06aOaOlO 
TPUT TAPE CONTROL SYSTEM. #FITS * FOURTEEN 0 ONE INPUT-OU B 1401-01a4.011 
DETERMINING PROBABILITIES FROM A FITTED GAMMA DISTRI8UTION II B 0650-06.0.040 

NORTHOGONAL POLYNOMIAL CURVE FITTER B 0650-06aO.039 
SQUARES RATIONAL FUNCTION CURVE FITTING lliLEAST 8 0704-0859GS1l6 

R SERIES RATIONAL FUNCTION CURVE FITTING /IlAYlO B 7090-1150RLRAT 
fPOLYNOMIAl CURVE FITTING * CARD. B 1620-07.0.002 
'POLYNOMIAL CURVE FITTING * TAPE * B 1620-07aOaOOl 

NCONTINUED FRACTIONS CURVE FITTING ANO INTERPOLATION B 0704-0858GS541 
A DIST-SPEC REF RAINFALL DATA #FITTING DATA TO TWO PARA. GAMM B 0650-06aOa051 

nQC SURFACE 'FITTING FOR BASIC 650 B 0650-08.3.001 
TION TO RAINFALL DATA IIFITTING OF THE GAMMA- DISTRIBU 8 0650-06.0a029 
LY SPACED PT flCURVE AND SURFACE FITTING ON EQUALLY FOR UNEQUAL B 06.50-06.0.021 

liA GENERAL LEAST SQUARE:S FITTING PROCEDURE B 0704-1076ANE20 
'GENERAl LEAST SQUARE CURVE FITTING ROUTINE B 0704-0775RWGlS 

nEAST SQUARES POLYNOMIAL CURVE FITTING ROUTINE B 0705-AO-003-0 
'GENERAl LEAST SQUARE CURVE FITTING ROUTINE. B 0704-0742RWlS3 

GENERAL POLYNOMIAL HITTING TO SELECTED TERMS OF A B 0704-1077GCOOO 
MIALS IlLEAST SQUARES CURVE FITTING wITH ORTHOGONAL POLYNO B 0650-06aOa023 
o METHOD 'CURVE FITTING- SIMULATED PLANT RECOR 8 1620-09.4a009 

NE 
NE 

NFIVE Lt~ND SURVEYING PROGRAMS B 0650-09.6.012 
#FIVE-PER-CARO CONDENSING ROUTl 8 0650-01 a6.007 
'FIVE-PER-CARD CONDENSING ROUTI 0 0650-01.6.022 
#FIVE-PER-CARD LOAOING ROUTINE B 0650-01.2.003 

"1620 FIX POINT SQUARE ROOT B 1620-07.0.003 
/liNT 01' 4 CONY OF NO FROM FIX PT REPRE TO FLT PT RURE B 0650-01a6.011 

IIFIX SUBROUTINE 8 1620-01.6.013 
D INPUT' ,FIXED AND FLOATING DECIMAL CAR B 0704-0325RS014 

TO CONVERT NO. FROM FLOATING TO FIXED DECIMAL NFIXER. A SUB a 8 7070-08.9.002 
. NVARIABLE FIXED FORMAT CARD READ B 0704-038lA~AS5 

flRANDOM NUMBER GENERATOR. FIXED POINT B 0704-07'.30RFXR 
SHURA MATRIX ADO OR SUl:lTRACT t FIXED POINT 8 0704-0432MUMAS 

INE FOR 1070 * FLOATING POINT TO FIXED POINT * flSUBROUT B 7070-02.4.002 

TINE 
TS 

ATURE 
ER GENERATOR 

E 
E 
EO * SUBROUTINE 

lliMURA FIXED POINT ARCTANGENT ROUTINE 8 0704-0263HUATN 
NMURA FIXED POINT CUBE ROOT B 0704-0314MU(RT 

IIFlQATING POINT £. FIXED POINT DECIMAL INPUT. B 0704-0370RS014 
NFl XED POINT EXPONENTIAL SUBROU B 0704-0510IBEXP 
#FIXED POINT FOURIER COEFFICIEN B 0704-0250NYFSC 

NMURA FIXED POINT LOGARITHM t BASE 2. 6 0704-0357MULOG 
IIMURA FIXED POINT LOGARITHM, BASE 2 6 0704-0280MUlOG 
IIMURA FIXED POINT LOGARITHM, BASE E 8 0104-02B3MULOG 

IIFIXED POINT LOGARITHM B 0704-0466Rl017 
lliNCI2 FIXED POINT NEWTON-COTES QUADR 8 0704-0357MUNCI 

II FIXED POINT PSEUDO RANDOM NUMB 8 0704-0373BSRN 
IIMURA FIXEO POINT RUNGE-KUllA 8 0704-0280MURKY 
IIMURA FIXED POINT RUNGE-KUTTA B 0704-0891MURKY 
IIMURA FIXED POINT SINE B 0704-0280MUSIN 
IIMURA FIXED POINT SINE B 0704-0280MUSIN 
NMURA FIXED POINT SQUARE ROOT ROUTIN 8 0704-0263MUSQR 
NMURA FIXED POINT SQUARE ROOT ROUTIN B 0104-0283MUSQR 

NFIXED POINT SQUARE ROOT * CLOS 8 1620-03.0a002 
NNTt1 ROOT FIXED POINT SUBROUTINE A 0650--lM-007 

flSU6ROUlINE FOR 7070 • FIXED POINT TO flOATING POINT B 7070-02.4.003 
BER GENERATOR, AZIMUTHAL ANGLE. FIXED POINT. IIRANOOM NUM 8 0704-07430RAZ I 
OATER-A SUB. TO CONVERT NOa FROM FIXED TO FLOATING DECIMAL IIFL B 7070-08.9.001 
RO~ FLOATING TO FIXED DECI~Al IIFIXER, A sua .. TO CONVERT NO. F B 7070-08 .. 9a002 

CALC W/IMMEO ACCESS BELL III IIFl DEC INTERP SYS 650 MAG DRUM a 0650-02aO.021 
SYM80LIC SUBROUTINE lOADER WITH Fl.PT.OFL. HFN II BINARY B 0704-0848ARBSS 

RO. #S-100 STRESS ANALYSIS OF FLANGE WITH A TAPERED HUB * CA B 1620-09.7.004 
NS-I09 STRESS ANALYSIS OF A flANGED TAPERED HUB. CARD * B 1620-09 .. 7.005 

NEQUILIBRIUM FLASH CALCULATION B 0650-09a6.003 
l TANKS flLIQUID VOLUMES IN flAT END HORIZONTAL CYLINDRICA 8 0650-09.7.005 

#FLATRAN B 0650-02.1.009 
!lFLEER NUCLEAR-CODE B 0104-NUCLEAR 

IBLE OPERATION ROUTINE RFlICOR FLOATING INTE:RP. COMPAT B 0650-02 .. 0a020 
HFLIP NUCLEAR-CODE TRANSPORT A 0704-NUClEAR 
IFlOAT A FRACTION B 0704-07430RFLO 

POINT .. ARDWARE SIMULATOR. -HAB FLOAT SIM-ABREVIATED FLOATING 8 7070-05.2.001 
RHOAT SUBROUTINE 8 1620-01.6.012 

INTEGRAT. OF 2ND ORO. EQ. IIFlOAT. PT .. MILNE, RUNGE-KUTTA H 0704-0450RWOEJ 
FROM FIXED TO FLOATING DECIMAL ilFLOATER-A SUB. TO CONVERT NO. B 7070-08.9.001 

NHYPER801lC SINE-COSINE. flOATING B 0704-0224ASAS3 
IIEXPONENTIAL,FlOATING B 0704-0224ASA50 

#SINE AND COSINE. FLOATING B 0704-0577RWSC5 
POHR SPECTRAL DENSITY FUNCTION, flOATING II B 0704-0577RWP52 
S-CORRElATION FUNCTION GENERATOR,FLOATING IIAUTO- AND CROS El 0704-0577RWACZ 
704 FORTRAN SAP CDC ED. Jl'FLOATING POINT TRAP ROUTINE 8 0704-1071NUEFM 

IIDOU8LE PRECISION FLOATING ADO e 0704-0223ClDPA 
N OOUBL E PREt I S I ON FLO A TI NG ADD 8 7070-08 a 4.003 

/.INORMALIlFO ADD EXTENOED RANGE FLOATING BINARY ARITH.. 8 0704-0370RS013 
NOR~ALIlED MULT. EXTENDED RANGE flOATING BINARY ARITH. /I 6 0704-0370RS013 
NORt-'J\lIZED DIVIDE-EXTENDED RANGE FLOATING tlINARY ARITti. II 8 0704-0370RS013 
NORMALIZED ARCTAN-EXTENDED RANGE FLOATING BINARY ARITH. 1# B 0704-0370RS013 

IiNORr-1ALIlED LOG-EXTENOED RANGE FLOATING BINARY ARITH. 8 0704-0370RS013 
NOR~ALIlEO E TO X-EXTENDED RANGE FLOATING BINARY ARITH. II H 0704-0370RSOI3 
ORflALIIED SQ .. ROOT-EXTENDED RANGE FLOATING BINARY ARITH liN B 0704-0370RS013 

IIDt:CIMAl PRINT-EXTENDED RANGE FLOATING BINARY ARITHa B 0704-0370RS013 
ION ?ROG NDOUBLE-PRECISION FLOATING BINARY MATRIX CONYERS B 0704-0329NYDFM 
UB. TO CONVERT NO. FROM FIXED TO flOATING DECH'.AL IIFlOATER-A S B 7070-08.9.001 

#FIXED AND FLOATING DECIMAL CARD INPUT B 0704-0325RS014 
NMURA flOATING DECIMAL DUMP 8 0704-0321MUFDO 

INES NERCO flOATING DECIMAL POINT SUBROUT B 0650-02aO.009 
IiINTERPRETIVE FLOATING DECH'.AL ROUTINE B 0650-01.6a020 

IIMURA READ FLOATING DECIMAL ROUTINE B 0704-0283MURFD 
ROOUBlE PRECISION FLOATING DIVIDE B 0704-0223CLDPD 
RDOUOlE PRECISION flOATING DIVIDE B 7070-08.4.001 

NFlOATING EXPONENTIAL B 0704-0069LAS81 
ERATION ROUTINE IIFLICOR FLOATING Jl'HERP. COMPATIBLE OP B 0650-02.0.020 

NDOUBLE PRECISION flOATING MUltIPlY B 7070-08a4.002 
IIFlOATING NATURAL lOGARITHM £l 0704-0069LAS82 

NVALUE FOR SYMMETRIC MATRICES IN flOATING POINT BEIGE B 0704-0260NA189 
"HASTY EXPONENTIAL, FLOATING POINT e 0704-0630~8H[X 

IISQUARE ROOT, flOATING POINT B 0704-0641CSSr..;r 
RCH NFLOATING POINT UNIVARIATE SEA 8 0704-0692JPTAR 
ECIM.Al INPUT. flFlOATING POINT & FIXEO POINT D B 0704-0370RS014 
SCIENTIFIC 1401 PROGRAMMING WITH FlOATINO POINT IISCION * B 140I-03.0aOQZ 
OUTINE FOR 7070 • FIXED POINT TO FLOATING POINT IISUBR e 7070-02.4.001 
BA8ILITY INTEGRAL NFlOATING POINT INI VARIATE PRO B 0704-0794Rlmp3 
RUNGE-KUTTA INTEGRATION IIFLOATING POINT ADAMS-/JOULTON t B 0704-0450RWO[2 

/!!PARTIAL DOUBLE PRECISION FLOATING POINT ADDITION B 0704-0650RWAfJD 
1I00UBLE PRECISION flOATING POINT ADDITION 0 0704-0650RW!)PF 

UTINE IIFlOATING POINT ARCCOSINE SUBRO tl 0709-0'l07TBAC~ 

14 

INE 

OUTINE 

IIA 6 DIGIT FLOATING POINT ARCSINE SUBROUT B 0704-0649IBASN 
'flOATING POINT ARCTANGENT A 0650--LM-005 

flDOUBLE PRECISION FLOATING POINT ARCTANGENT SUBR B 0109-1148NODPA 
NFlOATING POINT BIVARIATE SEARC B 0704-0692JPwEi 

NDOUBlE PRECISION FLOATING POINT CARD INPUT 8 0704-0650RWREA 
TIC ABSTRACTION NFlOATING POINT COMPLEX ARJTHME 8 0704-0715RWCA2 
TICS. flFlOATING POINT COMPLEX ARJTHME B 0104-0417PFSAC 

AL EVALUATION 

N ARITHMETICS. 
N ADDITION 
NABS TRACTION 

A, (OSH A 
AT CO 

ROUTINE 
TINE. 

HOCTAl MNEMONIC FLOATING POINT CORE ~UMP B 0709-0633WDOMF 
RMURA flOATING POINT CUBE ROOT. 8 0704-0280MUCRT 

ItFLOATING POINT DEFINITE: INTEGR B 0704-0624RWDl2 
MDOUClE PRECISION FLOATING POINT DIVISION B 0704-0650RWFDV 

ItFLOATING POINT 00U8LE PRECISIO B 0704-0417PFSOP 
NMURA flOATING POINT OOUBLE PRE:CISIO B 0704-0280MUDPA 

IiIFlOATlNG POINT DOUBLE PRECISIO B 0704-0110GlUPA 
IiIFLOATING POINT E A, 10 A, SINH B 0650-03.1.020 

Ilk FLOATING POINT E AT 10 AT SINH B 0650-03 .. 1 .. 020 
NFLOATING POINT EXPONENTrAl A 0650--lM-008 

'DOUBLE PRECISION flOATING POINT EXPONENTIAL SUB B 0704-0806IBEXD 
IIDOUBLE PRECISIO~J FLOATING POINT EXPONENTIAL ROU B 0704-0931PKEXP 

IIFlOATING POINT EXPONENTIAL.. 8 0704-1209RWEX2 
RUNGE-KUTTA INTEGRATION 'FLOATING POINT GILL METHOD FOR B 0104-0491RWDE4 

TOR a UB flOAT SIM-ABREVIATED FLOATING POINT HARD~ARE SIMULA 13 7070-05.2.001 
BROUTINE fJDOUBlE PRECISIllN flOATING POINT INTERPRETIVE SU 8 0704-03858SINT 

flDOUBlE PRECISION FLOATING POINT LOAD SUBROUTINE 0 0704-03858SCON 
'flOATING POINT lOG AND LN A B 0650-03.1.019 

MDOUBLE PRECISION flOATING POINT MULTIPLICATION 80704-0650RWMUL 
ROUTINE flFlOATH~G POINT N FACTORIAL SUB B 0704-0525PKFAK 
HM NFLOATING POINT NATURAL LOGARIT B 0709-0507IIlLOG 
HM OF NORMALIZED NHOATING POINT NATURAL LOGAR IT B 0709-0665IBLG3 
TINE NFLOATING POINT NTH ROOT SUBROU 6 0704-0525PKNOO 
RATION SUBROUTINE NFLOATING POINT NU~ERICAl INTEG B 0704-0525PKlAC 
RATION SUBROUTINE "FLOATING POINT NUMERICAL INTEG B 0704-0525PKlt;Q 

KUTTA flFLOATlNG POINT OPTIMIIED RUNGE B 0704-1I47ECRKO 
-KUTTA INTEGRATION. #FlOATING POINT OPTIMIlED RUNGE B 0709-II70ATRKS 

SUBROUTINE ItFN I I FLOATING POINT OR INTEGER DUMP B 0704-0848ARDMP 
ENTIAl EQUATIONS SYSTEM IIFlOATING POINT ORDINARY DIFFER B 0704-0525PKNID 
ENTIAt EQUATIONS SYSTEM f,lFLOATING POINT ORDINARY DIFFER B 0704-0525PKNIU 

IBM 650 #A MODIFIED SOAP FLOATING POINT PACKAGE FOR THE B 0650-01.1.009 
UATION ROUTINE FOR 709 IIFlOATING POINT POLYNOMIAL EVAl B 0709-0841RCP[V 
E NDOU8lE PRECISION FLOATING POINT PRINT SUBROUTIN B 0704-0,)29BSOUr 
E NDOUBLE PRECISION FLOATING POINT PRINT SUBROUTIN B 0704-0J85BSOUT 

OMURA FLOATING POINT RUNGE-KUTTA 8 0704-0314MURKY 
EGRATICN. 
NE A 

'FORTRAN FLOATING POINT RUNGE-KUTTA INT B 07Q9-1171ATRKS 
IIFLOATING POINT ~INE A ANO COSI A 0650--lM-004 

VE ROU 
ROUTINE 
ROUTINE 
ROUTINE 

I.tDOPSIR DOUOLE PRECISION FLOATING POINT SOAP INTERPRETI 8 0650-02.0.010 
IIFLOATING POINT SQUARE ROOT SUB B 0650-07.0.011 
IiIFlOATING POINT SQUARE ROOT SUB A 0650--LM-OIO 

THE IB'" RAMAC 305 
IIFLOATING POINT SQUARE ROOT SUO B 0709-0619I8SCR 
IIFlOATlNG POINT ~UBROUTINE FOR A 0305--LM-006 

IINTH ROOT FLOATING POINT SUBROUTINE A 0650--LM-009 
NATURAL lOGARITHM FOR 
IIALIlEO 

HFLOATING POINT SUBROUTINE FOR B 0704-0525PKLGA 
flFLOATING POINT SUBROUTINES NOR 0 1401-03.0a004 

tiSUBROUTINE FOR 7070 • flOATING POINT TO FIXED POINT B 7070-02.4 .. 002 
tlFlOATING POINT TRAP ROUTINE EI 0704-0462SCFPT 
IIFlOATING POINT TRAP ROUTINE B 0704-0652RWFT2 

NSQUARE ROOT, FLOATING POINT 109 ONLY B 0709-04B5MISRT 
flSQUARE ROOT, FLOATING POINTa 8 0704-0653CSSQT 

HRANDOM NUMBER GENERATOR. FLOATING POINT. 8 0704-07430RFlR 
NUMBER GENERATOR, POLAR ANGLE. fLOATING POINT. IIRANOOM B 0704-07410RPOL 

NHYPERBOLIC SINE AND (OSINE,FLOATING POINT. 3 0704-0417PFCSH 
MULTANEOUS MULTIPLE INTEGRATION, FLOATING POINT. tlSI B 0704-0240NOSIG 
AlION IIARCSINE, ARCOSINE FLOATING POINT-QUADRANT ALLOC 8 0704-mI2SJPASN 
ATION #ARCTANGENT, FLOATING POINT--QUADRANT AlLOC B 070'f-OB25JPATN 
TINE NOOUBLE PREC. FLOATING PT EXPONENTIAL SUBROU B 0709-Q8)9I8EXD 
STER SIMULATOR WITH TRACE * FIRSIlFLOATlNG PTa AND INDEXING REGI B 0650-01.6.050 

RUNGE-KUTTA INTEGRATION IIHOATING PT. COWElL 12ND SUM/, B 0704-0775RWDE6 
A INTEGRATION- flDSL. PREC. FLOATING PT. MILNE, RUNGE-KUTT B 0704-0610RWDEl 
RATION OF IIDOL. PREC. FLOATING PT. RUNGE-KUTTA INTEG £I 0104-0610RWDE2 
UTINE. /,IoOUBlE PREC. flOATING PT. SQUARE-ROOT SU8RO B 0704-0727IBSCD 
IXER t A SUB. TO CONVERT NO. FROM flOATING TO FIXED DECIMAL flF B 7070-08 .. 9.002 

N FLOATING TRAP SIMULATION. 0 0704-0735PFMCF 
IIFORTRAN II IRTNI AND IlEVI wITH flOATING TRAP TEST 8 0704-0848ARRIL 
OUTINES IIWISCONSIN FUNDAMENTAL flOATING-DECIMAL FUNCTION SU£lR £I 0650-03.1 .. 032 

H SQUARE ROOT, FLOATING-PO INT 8 0 704-0399M I SR T 
ROUTINE IIFLUATING-POINT ARCFUNCTION SUO B 0709-0893RWAFJ 
AGE HDOUBLE-PRECISION FLOATING-POINT ARITHMETIC PACK e 0104-0525PKDnu 

I/;JNTERPRETIVE DOUBLE-PRECISION FLOATlNG-POINT ARITHMETIC B 0704-0525PKINT 
N CUBE ROOT IIFLOATING-POINT OOUBlE-PRECISIO 8 0704-0525PKCBR 
N SCUARE ROOT IIFlOATING-POINT OOUBLE-PRECISIO B Q704-0525PKSQR 

!lSIMPSONS RULE FLOATING-POINT INTEGRATION B 0709-0982RWSI2 
CKAGL NDOUBLE-PREC IS ION FLOATING-POINT INTERPRETIVE PA B 0704-0525PKIND 
LO~ ROUTINE FOR NlLS. #FLOATING-POINT OV[RFlOW/UNDERF B 0704-08370ROUN 

'FORTRAN I I OOUBLE-PREC ISION FLOAT lNG-PO INT PACKAGE B 0704-0807GDAOI 
ROUTINE IIFlDATING-POINT SQUARE-ROOT SUB 6 0704-0817GIFr>S 
CORRECTION N704-SAP FLOATING-POINT TRAP UNDERFLOW B 0704-0705MIFlT 
SINE AND HYPERBOLIC HFLOATING-POINT 709 HYPERBOLIC B 0709-0941RWHYJ 
ARITHM SUBROUTINE IIFLOATlNG-PDINT 709 NATURAL lOG 0 0709-0892RWLNJ 

SUBROUTINE (DfJPUTES flFlOATING-POINT 1090 ARCTANGENT B 0709-1016RWAT3 
ERSION gSQUARE ROOT, FLOATING-POINT, FORTRAN USa V 6 0704-0399MISRT 
NAUZATION fl!704-SAP FLOATING-PT. TRAP MATRIX DIAGO B 0704-0705MIHDI 
RRECTION N704-FORTRAN II FLOATING-PT .. TRAP UNDERFLOW CO 80704-0705MIFLT 

"GAS FLOW ANALYSIS B 0650-09.7.006 
MATRIX MANIPULATION IIFLOW CHART ANALYSIS BY BOOLEAN B 0709-0824llFLC 

lY PROG PRINT RECORD TAPE 40K "FLOW CHART LISTING FROM ASSEM8 6 0705-18 0003 
50 IIFLOW DIAGRAMMING FOR THE IBM 6 B 0650-12aO.003 

METHOD tlFlUID FLOW DISTRIBUTION. HARDY CROSS 8 0650-09.7 .. 007 
liON OF LAPLACE POISSON ANO HEAT HOft EQUATION f#NUMERICAl SOLU 8 0650-04'.0.010 

IIDISTRIBUTION OF wATER FLOW IN A PIPE NETWORK 0 1620-09a 7.001 
flHAROY-CROSS SOLUTION OF wATER FLOW NETWORK 8 0650-09.7.003 

TRACE SUBROUTINE WHICH DESCRI6E:S FLOW OF CONTROL IIBACK 8 0704-0907NU8AC 
1150 BUS LOAD FLOW PROGRAM 8 0650-09.4.003 
#99-8US LOAD FLOW PROGRAM 8 0650-09 .. 4.005 

1130 SERIES 8US LOAD FlO~ PROGRAM B 0650-09.4.012 
NCAPACITATED NETWORK flOW PROGRAM 8 0704-0511MICNF 

IIELECTRIC LOAD FLOW PROGRAM * CARD * B 1620-09.4.003 
IIELECTRIC LOAD FlOI1 PROGRAM. TAPE * ~ 1620-09.4.001 

NOUT OF KILTER NETWORK flOW ROUTH-'IIE ONE B 0709-10B4RSOKF 
IIHOH TRACE A 1620--AT-013 
IIFlOw TRACE PROGRAM a 0704-076 7UASPO 
flFlOW TRACER B 0650-01.4 .. 002 

lITHE TRANSPORTATION PROBLEM, FlOW- OR HUNGARIAN METHOD B 0704-04641BTfl 
Nfl T NUClEAR-COO( B 0104-NUClEAR 

CONV OF NO FROM FIX PT REPRE TO FLT PT RF.PRE HINT OP 4 B 0650-01.6.017 
CROSS METHOD IIFlUID flOW DISTRIBUTION. HARDY B 0650-09.7.007 

E II 1'-3 FLUX DISTRIBUTION NUClEAR-COD B 0650-08.2 .. 014' 
GN,STRIP,VMCTR NGSEL,fMCTRtLlNK.MOVE,OPHLT.SEQCK,SI B 0705-6101-002-0 
00U8LE PRECISION COMPLEX FAD AND FMP fI B 0704-0223ClDPC 

#DOUBLE PRECISION COMPLEX FAC, FMP, AND FOP B 0704-0223CLUPC 
UTINE. IIFN II AREA SET GENERATOR SU8RD B 0704-0848ARGEN 
AT 12F6.0,4I2 NFN II BCD TAPE: OUTPUT FOR FORM a 0704-1057TVMEP 



NE LOACER WlTH fL.PT.OFL. 
NE 
8ROUTINE 
R DUMP SUBROUTINE 
F COMPUTAT ION SUOROUT INE 
TION SOLUTION SUBROUTINE 
ROUTINE 

JlFtJ I I BINARY SYMBOL IC SUBROUT I 13 0704-0SltRARBSS 
IIFN II ERROR w.:ALK-tlACK SUtlROUTI B 0704-0B48ARFEr~ 
UFN II fACTORIAL CUMPUTATION SU 8 0704-084BARTOR 
IIFN II FLOATING POINT OR INTEGE B 0704-084BARDMP 
NFN II NTH OEGREE LEAST SOU COE B 0704-0848ARPLN 
IIFN II SIHULTA"lEOUS L1NE.AR ECUA B 0704-08 1+6ARNXN 
#FN iI SINE-COSINE INTEGRAL SUE) B 0704-084BARCSI 

HMAXIMUM DENSITY FO GRANULAR MATERIALS B 0650-0<).2.01Z 
ON ONE-D IMENS tONAL IIFOG NUCLEAR-CODE GROUP 0 I FFUS I B 70'}0-NUCLEAR 

NFORUOOLEl T B 06')0-03.2.010 
ENTED 650 tIlINEAR PROGRAMMING FORCED INVERSIDtJ CODE FOR AUGM B a6~0-la.l.00f'J 
CODE FOR AUGMENT 650NLINEAR PRG. FORCED INVERSION VECTOR PART. [l 06':>0-10.1.010 

TE~.S 
TEMS 
TEMS 

M" 
NFRACT ION 

CvL • 
NS 

111620 FORCOM CARD B 1620-01.6.006 
NFURECASTING UV ECONOMETRIC SYS u 0704-09631113FI:. 
liFORHASTING BY ECONOMETRIC SYS B 0704-0963IB4FE 
tlFORECASTING BY ECONOM(TRIC SYS 0 070'J-09631159Ft 
IIF:ORECASTING lONAL TRAFFIC VOLU B 0650-09.2.011 

REDUCTION TO NORHAL ,FORM U 0704-0900NUFRE 
IISEISMOGRAM SYN FORM CONT. INTERVAL VELOCITY. B 0650-0<J.6 .. 0Ifl 

I/FORH NUCLEAR-CODE CROSS-SECTIO 7090-NUCLi:1'I1{ 
NINTEGRATION OF SPECIAL FORM OF 2ND' ORDER EQU. 0704-01411AS81l 

RTS A FOURIER SERIES TERM TO BCD FORM. !lCONVE 0704-07881BCFT 
GULAR /'lATRIX TO SQUARE SYMMETRIC FORI'!. IIEXPI'IND TRIAN 0704-o460HIl:XA 
E SYMMETRIC MATRIX TO TRIANGULAR FORM. IJCorHRACT SCUAR 0704-0460MICNT 
Y DECIt-!AL INPUT PROGRAM-VARIABLE FORtJ.AT IJSCHENECTAD B 0704-0204GSIN2 

IIVARIABLE FIXED FORMAT CARD RHO B 0704-0381ASAS') 
RTRAN INPUT/OUTPUT ROUTINE USING FORMAT CONTROL IH620 FO B 1620-01.6.008 
CARD FORTRAN IIFORMAT CONTROL SUBROUTINE FOR B 1620-01.6.017 

'FORTRAN WITH FORMAT FOR CARDS A 1620--FO-004 
#FORTRAN WITH FORHAT FOR PAPER TAPE A 1620--fO-003 

TIME. /I READING OF FORHAT STATEMENTS AT HECUTION B 0704-0732PFMOU 
MOPTIMllED TAPE REALJ FOR FORto!AT 12F6.0 B 0704-079lTVH[O 

NFN II BCD TAPE OUTPUT FOR FORMAT 12F6.0,4I2 U 0704-1057TVMEP 
1I0lv1OEO DIFFERENCE TMLE fORMATION B 0704-0116CLDDT 

/#TRANSLATOR AND OTHER FORMATS TO SOAP RELOKS e 0650-01.6.046 
tlFORSCAN B 0650-01.6.054 

nSWCHF SUBRCUTINE FOR 650 FORTRAN l) 0650-01.6 .. 042 
#FORTRAN A 0650--FO-306 

"OOUBLE PRECISION OUTPUT FOR FORTRAN U 0709-1202NRDOC 
118iNARY SEARCH, fORTRAN B 0709-0935NG8SF 

I#FORTRAN A 1401--FO-050 
RMAT CONTROL SUBROUTINE FOR CARD FORTRAN liFO B 1620-01.6.017 

UDDITION TO BASIC FORTRAN tl 7070-01 .. 2~OOI 
liBASIC FORTRAN A 7070--FO-073 

BCD TAPE RECORDS ACCORDING TO A FORTRAN II CONvERTS 8 0704-0495CVI02 
• FUNCTION SUBROUTINE FOR BASIC FORTRAN - IIRSTR B 7070-01.9.001 
IIXRANF • SUBROUTINE FOR A BASIC FORTRAN. FUNCTION C 7070-01.9.002 

CONTROL _ NBASIC FORTRAN - PUNCH WITH CARRIAGE B 7070-01.2.002 
IIFULL FORTRAN .SEl 7070-PR-07S- A 7070--FO-901 

liRE LOCATABLE FORTRAN BSS LOADER B 0704-0909/o',PBSS 

E /CSHlS FOR FINPS 104 
E ICSH/S FOR FINP5 709 
OR COLUMN BINARY/ LOADER. 

METIC PACKAGE 

IIFORTRAN I3UTLER Il 1620-01.5.002 
IIFORTRAN CARD IMAGE READ ROUTH" B 0704-0820RWCSH 
liFORTRAN CARD I MAGE. READ ROUTI N 6 0709-0820RWCSH 
IIFORTRAN CARD OR TAPE /ROW ANOI [! 0709-1163MWRCT 
ilFORTRAN DIFFERENTIAL EQUATIONS B 0704-0451CLDEQ 
'FORTRAN DOUBU; PRECISION ARITH B 7090-1122NRNPR 
IIFORTRAN DUMP PROGRAM B 0704-0898NUDUM 

IIOPEN SUBROUTINE ADDITIONS TO FORTRAN EDIT DECK B 0704-1081LRDSR 
11650 FORTRAN EDITOR B 0650-01.6.053 

IIFORTRAN (NO CARD SEARCH~ B 0704-0899MEH.~ 
#FORTRAN ERROR PACKAGE B 0704-0752GHEPA 

UTTA INTEGRATION. IIFORTRAN FLOATING POINT RUNGE-K B 0709-1171ATRKS 
/lFORTRAN Fort CARDS A 1620--FO-002 
#FORTRAN FOR PAPER TAPE A 1620--FO-001 

IICOMPLEX FORTRAN FOR THE 1620 B 1620-06.0.008 
ARIATE POLYNOMIAL EVALUATION FOR FORTRAN I PROGRAMS IiUNIV l! 0704-0375UAUPE 

1 "FORTRAN II AND/OR FORTRAN I TO SElF-LOADING TAPE B 0704-0169TVF2T 
fERROR PROCEDURE FOR FORTRAN II B 0704-0"lB5GEGER 

H FLOATING TRAP TEST IIFORTRAN II /RTN/ AND /LEvI WIT B 0704-0B48ARRIl 
SELF-LOADING TAPE 1 HFORTRAN II AND/OR FORTRAN I TO B 0704-0769TVF2T 

T SUBROUTINE IIFORTRAN II BINOMIAL COEFFICIEN B 0704-0918MEPYR 
T FUNCTION SUBPROGRA!-I NFORTRAN 11 BINOMIAL COEFFICtEN B 0704-0919M[PYR 

IIFORTRAN II LJIAGNO~TlCIAN B 1620-01.6.019 
OAT lNG-POINT PACKAGE .¥FORTRAN I I OOUBLE-PREC I S ION FL B 0704-0807GDAO 1 

"SINGLE DIMENSION SYMBOLIC FORTRAN II INPUT SUBROUTINE U 0704-0B48ARINS 
#MULTI-DIMENSION SYM80LIC FORTRAN II INPUT SUBROUTINE B 0704-084BARSYM 

OUTPUT MODIFYING SUBR.. lifORTRAN II OFF-LINE TO ON-LINE 13 0704-0637ANlOI 
OUTPUT MODIFYING SUBR. #FORTRAN liON-LIN!:: TO OFF-LINE 13 0704-0637ANlOl 
INPUT MODIFYING SUOR. liFORTRAN liON-LINE TO OFF-LINE B 0704-0637ANlOI 

OLUTE BINARY nGENERATE ,A FORTRAN II PROGRAM TAPE OR ABS B 0704-0754CEF2L 
'PAGE HEADING OUTPUT FORTRAN I I SUBROUTINE e 0704-084BARHEO 

I#ARCTAN A/B, FORTRAN II VERSION,SAP CODEO~ [j 0704-0603WH005 
lE PRECISION TO DOUBLE PRECISION FORTRAN [NPUT /l.SlI~G U 0709-120iNRDIC 

'FORTRAN INPUT/OUTPUT PACKAGE B 07C4-1134ELFIO 
AlION ItFORTRAN INPUT/OUTPUT TRANSFORM B 0704-0B09PFTES 
SING FORMAT CONTROL 1#1620 FORTRAN INPUT/OUTPUT ROUTINE U B 1620-01~6.008 

#SQUARE ROOT, flOATING-POINT, FORTRAN LIB. VERSION B 0704-0399M[SRT 
I#MCDIFTED NUBESI PROGR.AM FOR FORTRAN L1BRARY B 0704-0547PFBES 

E. #FORTRAN LINEAR PROGRAMMING COO II 0704-0/t8oCHLP 
11709 FORTRAN LOAD/UNLOAD PACKAGE B 0709-1133EL9lU 

ABLE OCTAL-COLUMN BINARY ON lINE FORTRAN LOADER NRElOCAT B 0704-0912ASA58 
IIFORTRAN LOAOER/PACKAGE· A 7070--FO-116 

TINE PRINT-OUT PROGRAM "FORTRAN MAP AND MISSING SUOROU B 070 /.-0909MPMAP 
UFORTRAN MAPPER ROUTINE B 1620-01.6.016 

NG SySTEM ONE tlFORTRAN MATHEMATICAL PROGRAMMI 8 0704-0863RSMI 
WORD 650 #650 FURTRAN MODIFIED fOR TIlE 4000 B 0650-02.1.008 
NG DEBUG "OFFLINE EDIT FOR FORTRAN MONITOR WITH SOURC.( LA B 7090-1115GPFMS 
NALYSIS PROGRAM If FORTRAN MULTIPLE CORRELATION A B 0709-1121NRNR!', 
NTER PLOT BCD TEXT GENERATOR FOR FORTRAN OUTPUT liPRI B 0709-111BURPLO 

UPE 

liFORTRAN OUTPUT MERGE PROGRAM B 0704-08531-1E020 
IIFORTRAN OvERLOADER SUBPROGRAM B 0104-0830MISLA 
NFORTRAN PRE-COMPILER FOR PflPER A 1620--FD-005 
HFORTRAN PRE-COMPILER FOR CARD A 1620--FO-006 

LOATlNG POINT TRAP ROUTINE 104 FORTRAN SAP COOED. liF B 0704-1071NUEfM 

PORT 

SIaN. 

LE 

liFORTRAN S~JAP SHOT ROUTINe. B 0704-059SERSNA 
NFORTRAt.I SN6 NUCLb'lR-CODt: TRANS [j 7090-NUCLEAR 
/#FORTRAN SOURC[ TAPE CORRECTOR II 1620-01.5.001 

NGENI::RAL LEAST St;UARES FORTRAN SUBPROGRAt-l. II 0704-0615R~GLS 
HGENERAL RO[!T FINDER FORTRAN SUBROUTINE FI 0704-0635RWGRT 

liSPS TO FORTRAN SUBROUTlN( EDIT B 1620-01~6.007 
/#.SPS TO FORTRAN SUBROUTINE EDIT. REVI B 1620-01.6.009 

IIFORTRAN SUBROUTINE PACKAGE A 0650--LM-Oll 
1l0ETERMINANT EVALUATOR FORTRAN .s·UBROUfINE. B 0704-063SRWDET 

11650 FORTRAN SYMBOL EQUIVALENCE TAO 13 0650-01.6.03B 
IIFORTRAN TAPE WRITE PROGRAM. !l 070'+-OB9W*EFOT 
IIFORTRAN TO SQUOZE CONVERTER a 0709-0B7~RCFNS 

RY MANAGEMENT SIMULATOR7070 FULL FORTRAN VERSION I#INVENTO a 1070-12.1.001 
TAPE IIFORTRAN ~I TH FORMAT FOR PAPER A I620--FO-003 

HFORTRAN WI TH FORMAT FOR CARDS A 1620--FO-004 
ACE RECUIRED-122 CELLS #FORTRAN WRITE-UP OF RW REQX.SP B 0709-0946RWFCQ 

OR SUBPROGRAM. 
NE. 

IleXTENDEO FORTRAN 2 BSS lOADER 1I 0704-0902NULUC 
HFORTRAN 2 EIGfNVALUI:-I:.IGENVECT B 0704-0592NUMLl 
#FORTRAN 2 INTEGRATION SUBROUTI Ll 070'+-0539GLGAU 

IIEXTENTION OF FORTRAN 2 SOURCE LANGUAGE 1I 0704-0812GPHa; 
#709/90 FORTRAN 32K A 0709--FO-062 

#FORTRAN 32K-STORAGE A 070'.--FU-039 
#FORTRAN 4K-STORAGE A 070'+--FO-037 
IIFORTRAN 6K-STORAGE A 070'+--FO-038 

DPC BUFFERED 110 PACKAGE FOR 709 FORTRAN. II w B C709-0978WOIOF 
ON TO TAPE. HINHRRUPT FORTRAN-LOAOING TO COpy MEMORY II 0709-116 /+MWFOT 

EM NMQOIFIED 650 FORTRAN-SCRUB PROGRMIMING SYST Ll 0650-02.1.010 
IIFOR TRAN- TO-SHARE 0704-0634 TVFfJS 
/lFORTRANSIT SCM-nUNG ROUTINE 0650-01.6.0':'>5 
UFURTRANSIT SUElROUTINE PACKAGE 06'>0--LM-OIZ 
IIFORTRANSIT 1 0650--fO-10l 
UFORTRANSlT IS A 0650--FO-302 
IIFORTRANSlT 2 A 0650--FD-301 
IJFOKTRANSIT 2S A 06'>0--FO-3011 

HFORTRANSIT 3 A 0650--FO-305 
N~ACKSPACI:. FiLbFOR\"IARD SPACE FlU. B 0"04-1003GNB5P 

/lfOTRAN -SEE 1410-PR-I08_ A 1410--FO-913 
ER CARD LOADER fJ709 FOUR CARD ROW BINARY-OCTAL UPP B 0709-0819GDBOr. 

/lFOUR wAY ANALY~IS OF VARIANCE B 0650-06.0.053 
JlFGUR-P[R-CARD LOAOH B 0650-01.2.001 

IIFIX[() POINT FOURI(R COEHICIE1.TS B 0704-0250NYFSC 
AL REPRESENTAT ION 
ECORD ON TAPE. 

IIGIVEN A FOURIER HALF-SERIES IN CANONIC B 0704-07BBIBGFL 
"WRITES A FOURIER S[RIES AS ONE lHNARY R B 0704-07BOIBWFS 

wITH CHECKING, A FGURIER SE.RIES FROM BINARY TAP B 0704-07BOIBRFS 
IIINTEGRATES A FOURIER SERiES IN CANONICAL RI:: B 0704-071lBIBIFS 

E /#.R[AOS. 
PRESENTATION 
PRESENTATIO/lj. 
PRESENTATION .. 

/lUNPACKS 
OCATABLE CARDS. 
M. 

IISEM~CH A FOURIER SERIES IN CANONICflL RE 0704-07881BSFS 
IICONVERTS A FOURIER SERiES IN CANONICAL RE 0704-o70BIBWFS 

THE INDICES FROM FOLIRiER SERIES INUEX HOROS. 0704-071lBIBSPF 
!iPUNCHES A FOURIER SI:.RIES ONTO BINARY REL 0704-078BIBPUf-

UCONVl:RTS A FOURIER Sf:;UtS TERM TO fiCO FOR 0704-018BltiCFf 
/lAOOS OR SUBTRACTS TkO FOURIER SERIES. H b704-078fllBASF 

IIAflCS A TERH TO A FOU~lER SERIES. B Q104-01881BATF 
"COMBINES INDICES IN A FOUrUt:R SERIES.. B 0704-0788IOCIF 

#EVALUATES A FOURIER SERIES. e 070 fl-078BIBEFS 
#EXPANOS THE REPRESENTATION OF A FOURIER SERIES. B 0704-0J881BERF 

H~ULTlPLI[S n.O FOURIER SERIES. Il 0104-07il8IB",FS 
UTES THE PARTIAL OERIvATIVI: OF A FOURIER SI:RIES. flCOMP 13 0704-07881BPllF 

IISPLITS A FOURIER SERIE~. 0104-078819S+"S 
"DIFFERENTIAL FOURIER SYNTHESIS 0650-08.4.002 

"COMBINES INDICES IN A FOURlr:R TERM. 0704-0788IBCIF 
OPTIMIZING ROUT. 1JFACTOR - FOURTEEN 0 O/I.Jf: AUTO CONT TEST (! 1401-01.4 .. 007 
M OF TESTING. #FAST • FOURTEEN 0 ONE AUTOMATEO SYSn 15 1401-01.4.004 
PE CONTRCL SYSTEM" gFITS .. FOURTU:.N 0 ONE INPUT-OUTPUT TA B 11101-01.4.011 
RATION IISECOND,THIRD,AND FOURTH ORLJER RUNGt:-KUTTA INTEG B 0704-1233AAINT 

IIFLOAT A FRACTION U 0704-U7430RFlO 
I#RDF1 MURA REAO DECIMAL FRACTION B 0704-02B3~URDF 

LAY /lMURA SIX COLUMN FRACTION CATHODE RAY TUOF. DISP B Q704-o31m'.USCp 
IIMURA FRACTION DUIIP e 070/t-0253~UFP.O 

#MURA SIX COLUMN FRACTION PRINT B 0704-03I4MUPRF 
I.IMURA VARIABLE COLUMN FRACTION PRINT Ii 0704-03571'~UPRF 
II~URA VARIABLe. COLUMN FRACTION PRINT (s 0704-0357MUPRF 

aRM NFRACTION REDUCTION TO NORMAL F U 0704-0900NUFRt: 
flMURA REAO DECIMAL FRACTION ROUTINE B 0704-0283MUROF 

flCONTINUED FRACTION SUBROUTINE U 070 11-0225GMCFI{ 
lERPOLAT10N liCONTINUEO FRACTIONS CURVE FITTING AND IN B 070 f,-085BGS5 ftl 

IIFRAME CONSTANTS fJ 06')0-09.2.06B 
ANALYSIS OF CONTINUOUS BEAMS AND FRAMES IICOMPUTER f\ 0650-09.2.067 
C MINI,",U'" "'EIGHT DES.IGN OF STEEL FRAfo!ES /lAUTOMATI B 0650-09.2.052 

"FRATS 13 0650-03.1.026 
GRAM IISIX DEGREE OF fREEOOM DYNAMIC TRAJECTORY PRO B 0704-082ILRSf-D 

"GENERAL FREEWAY ASSIGNM,ENT B 06':'>0-09~2.036 
IlSAN DIEGO FRt:(~AY ASSIGNMENT B 06':'>0-09.2.0 1,3 

I#FRH~AY ASSIGNMENT B 0650-0).2.081 
/fFREEWAY ASSIGN"IENT PROGRAM B 06')0-09.2.017 

EVlstON flGENERAL FREEWAY ASSI&NHENT, STOCKTON R fl 0650-09.2.079 
flTREE OUTPUT TO FREEWAY INPl.iT P, 0650-09.2.082 

UFREQUALIZEP,. P, 1620-06.0.00') 
SCHED. PHASE ONLY. LESS" M. C. FRISHAERG IILEAST COST EST.I: !3 0650-10.3.009 
HANNEL A f/.DUMMY FRONT END CARO FOR 709-7090, C 1I 70'JO-1l23WPS02 
ENERATCR, GAUSSIAN DISTRI~UTlON. FT. PT. II~ANDOM NO. G B 0704-074)OrtGAU 
ERATOR, I"AXWELL-ROlTlMANN DIST. FT. PT. "RANOOM NO. GEN 0 0704-07430RMAX 
GENERATOR, CAUCHY OISTRIBUTlON. FT. PT.. liRANOO~ Nur~(lER [J 070 t,-07430RCAU 
NERENSCN-ROSEN FISSION SPECTRUM. FT .PT URANOOM NO. GEN., 1I 0704-07430RFIS 
ATCR, EXPONENTIAL CISTRIi3UTION. FT. PT. liRANOOM NO. GENER 00704-07430REXP 

/I THPERATURE DISTRIBUTION IN FUEl ElEME.'HS NUCLEAR-CODE 13 0650-08.2.026 
fJ.FUGt.:E ,\lUCLEAIt-COOE: [\ 7090-!'>iUCLEAR 
"FULL FORTRAN .SEE 7070-PR-075. A 7070--FC-901 

VENTORY tJ,ANAGEMENT SlMULATOR1070 fULL FORTRAN VERSION IIIN fI 7070-12.1.001 
SE~BLY OF SPS TWO. ",FULL MAST -FULL MINNEAPOLIS AS U 1401-01.1.006 

AND PARTIAL DIFFER. OF RATIONAL FUNCT. #DIFFERENTlATION fI 0704-0445PEPAR 
HLEAST SQ. DETER. FOR A VI::L FUNCT. WITH L1NtAR INC. OF VEL B 0650-09.6.016 

PRETIVE SUBROUTINE FOR THE ERROR FL;NCT[ON UN INTER tl 06'.)0-03.2.001 
/lEND OF FILE FUNCTiON B 0704-0575GIFIL 

#EXTENDED TRANSFER FUNCTION I:l 0704-0575GIGOT 
UTRANSFER FUNCTION 0704-0575GITRA 

II[Rltor~ FUNCT iON 0704-0897AAERF 
SUBROUTINE FOR A BASIC FORTRAN - FUNCTION UXRANF 7070-01.9.002 
CIRCULAR AND ElLIPTICAL COVERAGE FUNCTION 7090-1182()VCIR 
CALCULATION OF CROSS-CURRELATION FUNCTION I: CROSS-SPECT DENS 0650-06.0.050 
/lCALCULATION OF AUTO-CORRELATION FU;'KTION & SPECTRAL DENSITY Ii 0650-06.0.049 

IILEAST SCUARES RATIONAL FUNCTION CURVE FITTING 0704-0859GS1l6 
#TAYLOR SERIES RATIONAL FUNCTION CURVE FITTING 7090-1150RLRAT 

/lFUNCTION DISPLAY PROGRAM. 0704-0484MIFOP 
NCO!~PUTES A SPECIAL FUNCTION F OF THE INDICE'S. El 0704-078BIBSPF 

II PSI FUNCTION FOR COt~PLEX ARGur~ENTS B 0704-049)LASR'l 
/tLOGARlTHtJ OF THE GAMMA FUNCTION FOR COMPLEX ARGUMENTS B 0704-0493LASC6 

IlLEAST SQ. DETER. OF VELOCITY FLNCTION FOR REFRACT. TID DATA B 0650-09.6.020 
IIAUTO- AND CROSS-CORRELATION FUNCTION GENERATOR,FlOATING 0 0704-051"1RWAC2 

IIALL ORDERS OF BESSEL FUNCTION J SUB K rIMES l OR I (l 0709-09B4RWBF7 
III:~ESSEL FUNCTION Jl/X/ AND YI/X/ B 0704-0833RWflJY 

/lROOTS OF A fl:NCTION OF A REAL VARIABLE B 0650-07.0.002 
NO ORDER.. II BESSEL FUNCTION OF COMPLEX ARGUMeNT A H 07D4-0979NUBES 

/#.~INIMIZATION ROUTINE FOR A FUNCTION OF N VARIABLES B 0704-0B04RWMIN 
IIHANKEL FUNCTION ROUTINE B 0704-0530CSH~lK 

"FORTRAN II BINOMIAL COEFFICIENT FUNCTION SUBPROGRAM B 0704:""0919MEPYR 
FORTRAN _ IIRSTR • FUNCTION SUBROUTINE FOR BASIC 0 7070-01.9.001 

/lTR IGONOMf;TR IC FUNCT ION SUBROUTI /\IE 0 70 70-0B. 1.007 
SIN FUNOAMENT AL FLOATING-DEC I MAL FUNCT I ON SURROUTI NES HWI SCON B 0650-03.1.032 

liNORMAllZEO INCOMPLETE GAMMA FUNCTION WITH POISSON TERM B 7090-1177URGfl.M 
IIBESSEL FUNCTION Y SUI) N IXI. t) C704-0704RWI3F/I 

NINCOMPLETE GAM"',A FUNCTION. 15 0704-0516LASB6 
1I0FFSET CIRCLE PROBAflIlITY FUNCTION. B 0704-0B69RCOCI 

NlEROS,ARBITRARY FUNCflON/IARF/ B o704-056':'>CAOO,) 
HPOl<iER SPECTRAL DENSITY FUNCTION, flOATING ~ 0704-0577RWPS2 

fllRREGULAR BESSEL FUNCTlONS B 0650-03.2.002 
NBESSI::L FUNCTlONS 1:3 o704-0415ATBFS 
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fI. ASSOCIATED LEGENORE FUNCTIONS B 0704-1040JPASL 
SCHEDULING WITH ARBITRARY PROFIT FUNCTIONS fI B 0709-1086IBAPF 

NINVERSE NORMAL PROBABILITY FUNCTIONS B 0709-1002NA86l 
ERPRETIVE SUBROUTINES ,FOR BESSEL FUNCTIONS J#A SET OF INT B 0650-03.2.007 
ERBCLIC FUNCTIQNS REGULAR BESSEL FUNCTIONS RCIRCULAR ANa- HYP B 0650-03.2.001 

SINE INTEGRAl r. COSINE INTEGRAL FUNCTIONS IIINTER SU8ROU FOR B 0650-03.2.004 
#SINE AND COSINE FUNCTIONS FOR NlLS. B 0704-08310RSCN 

o ORDER II BESSEL FUNCTIONS FOR REAL ARGUMENT AN B 0704-0469NU8ts 
#BESSEL FUNCTIONS JO/X/AND YO/X/ B 0704-0833RWBJY 

lITHE TRANSCENDENTAL FUNCTIONS MU AND NU R 0704-0311GMMUF 
#NEUMANN FUNCTIONS OF LARGE ARGUMENTS B 0704-041GCSNMO 

NEXTREMUM OF UNIMODAL FUNCTIONS OF ONE VARIABLE B 0704-087BBEMI.'-\ 
IIOESSEL FUNCTIO.NS OF ORDER ONE. 0 0104-0636RWBF3 
NBESSEl FUNCTIONS OF ORDER lERO. B 0704-0636RWBF2 

R NLlS. IWESSEl FUNCTlONS OF THE FIRST KINO FO B 0704-08370RBFN 
IONS NCIRC;ULAR AND HYPERBOLIC FUNCTIONS REGULAR BESSEL fUNCT B 0650-03.2~OOI 

NBESSEL FUNCTIONS SUBROUTINE B 0650-03.2.005 
.II~ATHIEU AND MODIFIED MATHIEU FUNCTIONS SUI:lROUTINE ij 0650-03.2 .. 006 

MALL ORDERS OF THE BESSEL Fl;NCTIONS Y SUB K TIMES Z B 0709-0985RWBF8 
UNCTION SUBROUTINES hJSCONSIN fUNDAMENTAL FLOATING-DECIMAl f 0 0650-03.1.032 

NAPPROXIMATION OF FUTURE TRIP TRANSFERS Ij 0650-09 .. 2.03.5 
IIF0020 rlJUCLEAR-CODE ENGINEERING B a704-NUCLEAR 

US IIF0031 NUCLEAR-CODE MISCELLANEO B 0704-NUCLEAR 
IIG i. L POST PROCESSOR B 0650-lO .. 3 .. 00B 

NSTRAIN GAGE DATA REOUCTION • CARD. B 1620-09.6.001 
#STRAIN GAGE DATA R(DUCTION • TAPE. B 1620-09.6.002 

IiROOT AND GAIN LOCUS B 0650-09.8.001 
ONS NGAM-J NUCLEAR-CODE CROSS-SECTI B 70?0-NUCLEAR 

NBLACK JACK GAME. CARD" I:l 1620-11.0.006 
IIEX[CUTIVE GAME. TAPE. B 1620-11 .. 0.004 

#IlLACK JACK GAME. TAPE _ 0 1620-11~0 .. 005 
AU fiFnTING DATA TO TWO PARA. GAMMA DIST-SPEC REF RAINFALL D B 06~0-06.0.051 
NING PROBABILITIES FROM A FITTED GAMMA DISTRIBUTION IIDEJERMI Ii 0650-06.0 .. 040 
UMENTS #LOGAR ITHI1 OF Tl-1t GAM:.1A FUNC TI ON FOR COMPLEX ARG 13 0104-0493LAS86 
R/1 IINORMALIZED INCOMPLETE GAMMA FUNCTION WITH POISSON IE B 70?0-1l77URGAM 

"INCOMPLETE GAMMA FUNCTION. B 0704-0516LAS86 
L DATA IIFITTING OF THE GAMMA- DISTRIflUTION TO RAINFAL B 0650-06.0.029 

IlREPROOUCE, GANG PUNCH AND PRINT. RGCP. B 1401-13.1.009 
/lGAS flOW ANALVSIS B 0650-09.7.006 
/lGAS NE TWORK ANALYS t S PROGRAM B 0650-09.7.001 

AUTO RECYCLING" IBM 650. IIA GflS NETwORK ANALYSIS PROG wITH f\ 06S0-0'J.7.00R 
UGAS NEhORK ANALYSIS - TAPE. B 1620-0').3.001 
#GAS NETWORK ANALYSIS. CARD. e 1620-09.3.003 

NERALIIED ALGEBRAIC TRANSLATOR. GAT. NGE B 06S0-02.1.007 
"GAUSS APPROXI~ANT GENERATOR 8 0704-104BJPGIN 

NINTEGRATION SUBROUTINE, 10 PT. GAUSS QUADRATURE METHOD B 0704-0237GLGAU 
HOD flA PROGRAM FOR THE GAUSS-SOUTHWELL RELAX.ATION MET 0 0650-09.6.01'+ 

#RANOO~ NO~ GENERATOR, GAUSSIAN UISTI{IBUTION. FT. PT.. B 0704-07430RGflU 
flMHRIX INVERSION BY GAUSSIAN HII-lINATION B 0650-05.2.002 

114-POINT GAUSSIAN INTEGRATION SUBROUTIN A 7090-1230EOGAS 
II INTEGRAT ION BY GAUSSI AN QUA ORA TURE 13 070'l-04230SGC I 

TAPE LBL&.TRAlLER CKN SGEN. TRA ROL:TINE PROG TAPE OPR I:l 0705-SR-002-0 
PECTRUfo'. FT.PT IIRANDOM NO .. GEN., N[R[NSON-ROSEN FISSIO~ S B 0704-01430RFIS 
OR • GAT - #GE~ERALILEO ALGEBRAIC TRANSlAT B 0650-02.1.007 
TINE IIGENERALI lEI) INTEGRA TJ ON SUI3ROU B 7090-1132MAG IN 

PRINT 1 NGENERALILEO MATRIX INVERSION I- B 0105-lfl 0010 
UNBLOCKED RECORDS NGENERALIZED MtRGE PROGRAM FOR B 1401-01.2.002 

/I GENERALIZED OUTPUT SUBROUTINE 0704-0988NUOUT 
NGENERALILEO PLOT ROUTINE 7090-1146AMPlO 
IIGENERALILED PLOTTER II 1620-09.7.002 
IIGENERALIlED PLOTTER 13 1620-09.7.003 
/lGENERALIlED RAMAC SORT PROGRAM A 1410--SM-I10 

NE GENERALIZEO TAPE SORTING ROUT[ D 0704-0468CF006 
NE IlGENERALllfO TRANSFER ANY ROUTI 0705-PG-00I-O 
CORD SORT N70917090 GENERALIlf:.D VARIA[!L[ LENGTH RE 0709-1159MOSOR 
INPUT-OUTPUT SUBROUTINE #G~NERALlIED,PACKAGED,{)FF-LlNE 13 07Q4-0620CFOC9 
NPUT-OUTPUT SUBROUTINE #GENERALlZEO,PACKAGED,ON-LINE I B 0704-0573CFOOl 

SEE 1410-PR-l0a - #REPORT PRe. GENERAT. CARD/TAPU1405 DISK _ A 1410--RG-'JIO 
TAPE OR ABSOLUTE BINARY #GENERATE A FORTRAN I I PROGRAM B 0704-0754CEF21 

BY NU TPLl #GENt::RATE MATRICES TO BE SOLVED 0 0704-1110rlJUGEN 
PUT TAPES. 11704 PROGRM' TO GENERATE 1401 TIP PROG. ON OUT B 0704-1231TVTPP 

IIKINEMATIC SYNTHESIS OF PATH GEN[RATING MECHANISf.'S B 0650-09.5 .. 003 
IIPRINT CONTROL FOR REPORT GENERATION [) 0709-1030:lWPCR 

PROGRA~S • GOOP _ /1.7070 GE'NERATIONS Of l401 OPTIMIZED U 7070-01.9.003 
r. HORNET R[ACTOR CODE SPHERICAL GEO NUCLEAR-CODE If BEEHIVE !:l 0650-08 .. 2.009 

IFFUSION Ef;UATION IN CYLINDRICAL GtO NUCLEAR-COOt # UNCLE lOB 0650-08.2.010 
IIMOOEL 4 GEODIMETER B 0650-09.2.085 

#GEOOIMFTER COMPUTATIONS B 0650-09.2.06~ 
E NS4 CYLINDRICAL GEOMETRY CELL CODE NUCLEAR-COD B 10?0-NUCLEAR 
ALL A REACTOR CODE FOR SPHERICAL GEOMETRY NUCLEAR-COOC II e. B 0650-0B.2.016 

#G(ORGIA EARTHWORK PROGRAM B 0650-09~2.055 
HGEORG I A SKEhED DR IDGE PROGRAM fI 0650-09.2.008 
HGET/PUT - SEE: 0705-10-047. A 0705-

IITRAP TRACE, GI TRAP.. e 0704-0593GITRA 
TEGRATION IIFLOATING POINT GILL METHOD- FOR RUNGF-KUTTA IN B 0704-04(HRwDE'~ 
FLU LINE ORDINATE fROM CONTINUOS GIRO. BRIDGE I#."'OMENT REACT IN B 0650-09.2 .. 057 

CANONICAL REPRESENTATION If GIvEN A FOURIER HALF-SERIES IN e 0704-078BIBGFL 
UATQR-ECLIPTIC ROTATION-ROTATE A GIVEN VECTOR IIEe a 0109-0953RWROB 
X OF /HO ROTATE A GIVEj'~ VECTOR X FROM THE EQUINO B 0709-094SRWREQ 
ES lN X TO 200 OR 205. NGIVEN X, THIS PROGRAM CALCULAT e 0704-0498CA004 

ItGS REVISION OF GL OUT2 B 0704-0204GSOUT 
#GMITR3 ITERATION SUBROUTiNE B 0704-0259GMITR 

OGRAMMER #G,~R DYANA DYNAI-'ICS ANALYlER-PR B 0704-0930GMDYA 
I#GO SOAP I I I) 0650-12.0.004 
NGOHOT 1620-01.6.018 

ONS OF 1401 OPTIMIZED PROGRAMS. GOOP • #7070 GENERATI 7070-01.9.003 
IIGOTRAN fOR CARDS 1620--PR-Oll 
IIGOTRAN FOR PAPER TAPE 1620--PR-OI0 
IIGOUTY 2A 06S0-01.6.044 
#GRACE- I NUCLEAR-CODE PHYS I CS 7090-NUCLEAR 
flGRACE-ll NUCLEAR-CODE PHYSICS 1090-NUCLEAR 

IIPROFILE GRADE B 0650-09 .. 2 .. 046 
IIPROFILE GRADE e 0650-09.2.061 

IIMAXI,...UM OENSITY fO GRANULAR MATERIALS B 0650-09.2 .. 012 
IIRESIDUALS AND CERIVATIVES OF GRAvITY 0650-09.6.008 

NSCOPE GRID PlOTTER 0704-0"357J'-1USCP 
IISCOPE GRID PLOTTER 0704-0432MUSCO 

liSTRAIGHT LINE BRIDGE GRID SYSTEM 0650-09.2.058 
ON HGRIO SYSTEM VOLUME OETERMINATI 0 0650-09 .. 6 .. 009 

#7070 SIMULATOR THE 650 • GRONK • B 7070-05 .. 1.003 
'GENERAL CARD lOACER SUBROUTINE GROUP B 0704-0446P(CSM 

L IIWANDA-4 NUCLEAR-CODE GROUP DIFFUSION ONE-OIMENSIONA B 0704-NUCLE:AR 
L NIOOM NUCLEAR-CODE GROUP DIFFUSION ONE-OIMENSIONA C 0104-NUCLEAR 
L NCOGENT NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONA 1:I 0704-NUCLEAR 
L HFIRE NUCLEAR-COOE GROUP DIFFUSION ONE-DtMENSIONA 0704-NUCLEAR 
L fI~ANOA 2.3 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONA 0704-NUClE-AR 
L #FOG NUCLEAR-CODE GROUP DIFFUSION ONE-OIMENSIONA tI 7090-NUClEAR 
L IIAIM-6 NUCLEAR-CODE GROUP DIFFUSION ONE-OIMENSIONA H 70<)0-NUCL£AR 
NAL #TKO NUCLEAR-CODE GROUP DIFFUSION THREE-DIM£NSIO n 0"T04-rlJUCl[AR 
NAL NUFO NUCLEAR-CODE GROUP DIFFUSION THREE-UIMEN'iIO n 0704-NUCLEAR 
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"CURE NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONA B 0104-NUCLEAR 
#POQ-2 NUCLEAR-CODE GROUP DIFFUSION T~O-DIMENSIONA B 01D4-NUCLEAR 
NPOQ-3 NUCLEAR-COOE GROUP DIFFUSIO"" TWO-OIMENSIONA B 0704-NUCLEAR 

IIREM NUCLEAR-CODE GROUP DIFFUSION TWO-DIMEN'$IONA B 0704-NUCLEAR 
NPDC2-90 NUCLEAR-CODE GROUP DIFFUSION HW-DIMENSIONA B 709D-NUCLEAR 

MGROUP RECORDS B 0705-PG-00B-0 
/l.MOVE VARIABLE, GROUPED FIELDS B 0705-PG-OI0-0 

IIGS REVISION OF Gl:: OUT2 B 0704-0204GSOUT 
CK,SIGN,STRIP,yMCTR IIGSEL,FMCTR.LlNK.MOYE,OPHlT,SEC B 0705-DW-002-0 
CKAtE NH.Q. USAF TAPE INPUT/OUTPUT PA 8 0705-AF-003-1 

NHAFEVER NUCLEAR-CODE B 0704-NUCLEAR 
SENTATION IIGIYEN A FOURIER HALF-SERIES IN CANONICAL REPRE fI 0704-078BIBGFL 

tHITlE, HALT AND SWITCH PROGRAM B 0705-DE-002-0 
IIHANKEL FUNCTrON ROUTINE B 0704-0S30CSH.'JK 

AT SIM-ABREVIATEO FLOATING POINT HARDWARE SIMULATOR. RAB FLO B 7070-05.2.001 
IIFlUID FLOW DISTRIBUTION. HARDY CROSS METHOD B 0650-09.7.007 

flOW NETWORK MHARDY-CROSS SOLUTION Of WATER B 0650-09.7.003 
#HARMON IC ANALYS I S SUBROUTINE B 0 704-0121GMHA~ 
IIHASH TOTAL A 1620--MI-015 

I NT IIHAS TV EXPONENT I AL, FlOA T1 NG PO B 0"T04-0630WBHE X 
OUTINE IiIPAGE HtAOING OUTPUT FORTRAN I I SUBR 1:I 0104-0848ARHFO 

JlMATRIX HEADING REMOVAL B 0704-0085ClMRI! 
NSOLUTION OF HEAT DIFFUSION EQUATION B 0650-0B.l.00'+ 

"~UlTJ-"'ATERIAL ONE DIMENSIONAL HEAT EQUATION SOLVER e 0704-06S2RWHf2 
SCLUTION OF LAPLACE POISSON AND HEAT flOW EQUATION /lNUMERICAL n 0650-04.0.010 

NHEAT NUCLEAR-CODE ENGINEERING B 0704-NUCL[AR 
.TRANS lENT HEAT TRANSFER PROGRAM B 0650-08.1.002 

IIHECTIC NUCLEAR-COOE B 0704-NUCLEAR 
RANSPORT IIHERD-l.2, AND 3 NUCLEAR-CODE T B 0704-NUCLEAR 

ilINTEGRAT I ON OY HERM JTE QUADRA TURE B 0704-042 313SHC [ 
11 .. EIGENVALUE PROBe OF A COMPLEX HERMITIAN MATRIX~ #PRElI B 0704-0460MIMAU 
IGENVALUES AND EIGENVECTORS OF A HER"'ITIAN MATRIX.. #E B 0704-08B4PKH~+E 

IiSTORAGE HISTORY TRACE B 0704-0264ASAS4 
IIBCD TO HOLLER I TH Il 0704-0235NYOHL 

/iHOLLERITH CARD TO TAPE B 0704-0525PKCTH 
INCREMENT COLU"'N BINARY IMAGE OF HOLLERITH NUMBER H B 0704-084.30RICU 

'HOLLERITH TO OCD CONVERSION B 0704-02:hNYOBO 
ROS #HOLLERITH TO BCD INPUT FROM CA B 0104-0387CEJfd 

.IIHOllERITH ~ORO GENERATOR B 0709-1219~DHOL 
IiOIGITAl TERRAIN MODEL SYSTEM HORllONTAL ALIGl'IIl1tlllT PROGRAMS H 0650-09.2.040 

NBPR REVI~ION OF OREGON HORIZONTAL ALIGNMlNT PROGRAM B 0650-09.2.051 
IIREVISED TRAVERSE ANO HORllONTAL ALIGNMENT B 0650-09.2.08,* 

NlIQUIO VOLUMES IN flAT END HOR.IlONTAl CYLINDRICAL TANKS B 0650-09.7 .. 005 
GEO NUCLEAR-CODE II BEEHIVE &. HORNET REACTOR CODE SPHERICAL B 0650-08 .. 2.009 

INTER CODING SYS #UNIV OF HOUSTON ASSEMBLR FOR PROC.ENG. 13 0650-02 .. 0.017 
5S ANALYSIS OF A fLANGED TAPERED HUB. CARD. liS-l09 STRE B 1620-09.1.005 
NALYSIS OF FLANGE WITH A TAPERED HUts. CARD. 8S-100 STRESS A B 1620-09.7.004 
ION ROUTINE NHUMAN REACTION TIME DEMONSTRAT B 0650-11.0.005 
TRANSPORTATION PROBLEM, FlOW- OR HUNGARIAN METHOD liTHE B 0704-iJ464I8TFL 

#HYDRAULIC NEhORK ANALYSIS B 0650-09.7.002 
OPS AND PHASE flEHAVIOR OF LIGHT HYOROCARBON MNTHERMODYNAMIC PR B 0650-09.3.002 
NG-POINT 709 HYPERAOLIC SINE AND HYPERBOLIC ffFLOATI B 0709-0941RWHV3 
ESSEl FUNCTIONS flCIRCULAR AND HYPERBOlIC FUNCTIONS REGULAR e (\ 0650-03.2.001 
AUNG POINT. NHYPERBOLIC SINE AND COSINE,FLO B 0704-0417PFCSH 

tt:FLOATING-POINT 709 HYPERBOLIC SINE AND HYPERBOLIC B 010'J-094IR .... HY1 
NG "HYPERBOLIC SINE-COSIN[. FLOATI U 0704-022411.SAS3 
TANGENT SUBROUTINE HHYPERGOLIC SINE, COSINE AND CO 1:I 7070-0B.l .. 020 

#HYPERBOllC TANGENT SUBROUTINE B 7070-09.1.011 
'MATHEr-'ATICAL PROGRAMMING SYSTEM I-ALL SOLUTIONS B 0704-1092RSMIA 
PULATE BCD-COOED DATA. INCLUDING I/O fI~.A:"I B 0704-0879.'114flC 

HaASIC 709 110 CONVERSION SUBROUTINES. fI 0709-0"38BGS710 
II WOPC BUFFERED 110 PACKAGE FOR 709 FORTRAN. 0709-0978"DIOF-

IISTOP NUMflER CRUM AND lAS 0650-01.6.027 
/1505 IBM-32K ASSEMeLY AND CO~PILER 0709--PR-063 

NiBSFAP ASSEMBLY PROGRflM 7Q90--SP-920 
NIBSYS MONITOR 1090--SV-91B 
fi1D-3 INTERPRETIVt SYSTeM 0650-02.0.027 
#IDA EOIT SUBROUTIN( - CARD 1620-01.6.005 
NIDA-EOIT SUBROUTINE -TAPE. U 1620-01.6 .. 002 

CATION II fllNARY SUBROUTINE IDENTIFICATION AND MEt-fORY ALLO 0704-0739ARPfK 
#lIUTOfo':ATIC PERSONAL IOE~TIFICATION CODE AUTO-PIC 0650-01.6.04l 

AUTOPIC 1'*01 -AUTO,...ATIC PERSONAL IDENTIfiCATION CODE. /! B 1401-01.4.014 
HIFS - AFTER SETTING. xx. B 0705-PG-005-0 

T SQUARE POLYNCMlAL FIT /FORTRAN II/ NLEAS B 0704-0772ANE20 
IHNCRE,...ENT COLUMN BINARY IMAGE OF HOLLERITH NUMBER B 0704-08430RICfI 

It\ojRITE CORE I~AGE ON TAPE 0704-0B30"lIWTP 
/ICARD IMAGE PROGRAM 070S-IB 0002 

fINP5 70~ IIFORTRA~ CAP,D H~AGE READ ROUTINE ICSH/S FOR 0704-0820R'wCSH 
FIr-.P5 709 /tFORTRAN CARD IMAGE READ ROUTINE ICSfi/S FOR B 0709-0820RWCSH 

IHRANSLATE CARD IMAGE TO BCD IN CUMMON. H 0709-0778AE lac 
RUPS /lLOAO BINARY CARO IMAGES FROM TAPE TO CORE AND 0 Ij 0704-0395ll010 

LANGUAGE EASY .IISYSTEM IMMEDIATELY MAKING PROGRM'MING H 0704-1096TVSNP 
SOLUTION OF POWER SYS NETwORK #IMPROvED DIGITAL SHORT CIRCUIT B 0650-09.4.004 

IlMATRIX INVERSION wITH ITERATIVE I~PROVEr-'ENT Of ACCURACY fI 06~O-05.2.022 

ER. FOR A VEL FUNCT. WITH LINEAR INC. OF VEL. IIlEAST SQ. DET I:i 0650-09.6.016 
ItNCR~Al MOVEOUT CO""P. FOR LINEAR I~C. OF Vf:LOCITY wITH DEPTH t:I 0650-09.6.01'} 

Hfo!ANIPULATE BCD-COOED DATA, INCLUDING 110 B 0704-0B79MI4BC 
PAIREO COMPARISONS fROM BALANCED INCOMPLfTE OLOCKS If 0650-06.0.039 

IIINCOMPLHE ELLIPTIC INTEGRALS 0'(04-0225GMIEF 
IiINCOMPLETf GM'NA FUNCTION. 0704-05I6LASfl6 

POISSC~ TERM IINORMALllED Ij\jCOMPLtH: GAi"MA FUNCTION WITH 70?0-1177URGAi-' 
#ELLIPTIC INTEGRAL, COMPLETE AND INCOMPLETE.. 0704-0977ALELP 
OF HOLLERITH NUMBER #INCREMENT COLUMN BI~ARY IMAGE B 0704-0B430RICtI 

II'I~DEPENOANT TABL( lOADER B 0650-01.2.011 
NNECTOR AND REDUNDANCY PROGS FOI{ INDERTFRMINAH TRUSS ANAL IICO B 0650-09.1 .. 007 

/fRELl LABS PERMUTATION INDEX PROGRAM H 7090-1239UEPIP 
NREADS THE SORTEO AUTHOR CROSS INUEX TAPE .: B 0704-1l44NC01f.+ 

ItUr.;PACKS UP TO 6 IMJlCES fROM AN INDEX WORD. 0704-078BIBUPF 
THE INOICES FROM fOURIER SERIES- INDEX WORDS. IIUNPACKS 0104-0788l[lSPF 

IISI,...ULATION OF AI\I INDEXING REGISTER IN SI;:!. fj 0650-02.0.0)'6 
TH TRACE. FIRSIIFLCATING PT. At\D INDEXING REGISTER SIMULATOR WI B 0650-01~6.050 
M TRACING ROUTINE FOR 650 SYSTEM INDEXING REGISTERS #SY R 0650-01~4.007 
TO CALCULAH: SEASONALLY AOJUSTtO INDICtS If PROGRAM R 06~0-06.0~042 

NUNPACKS UP TO 6 INDICES FRO~ AN INDEX WORD. H 0704-07BBIflUl"f 
DEX WORDS. flUNPACKS THE INDICES FRO~ FOURIER SERIt:S IN B 0104-078BIHSPF" 

IICOMBINES INDICES IN A FOURIER SERIES. B 0704-078810CJF 
.\!COt-'BINE;S INDICES IN A FOUR1ER TER,"'. S 0704-0788I[3CIF 

UTES A SPECIAL FUNCTION F OF THE INurCES. "COMP l\ 0704-07AAIHSPF 
NINDIIJIOUAL CARO/TAPE. UTILITIES" l'fl0--UT-I06 

S • CARD. filM-100 MOMENT OF INERTIA {; CENTROIO CAlCULATIO~ B I620-Q9.3.004 
S • TAPE. IIM-I00 MOMtNT OF INtRTIA {; CCNTROID CALCULATION B 1620-09.3.00'l 
5 filMOMENTS OF INERTIA OF POLYATOMIC fo'.OLECULE H 0650-09.3.005 
UE ANO RATE OF RETURN. PVIA •• INf. CHAIN MACH. IIPRESENT VAL 0650-01.0.017 

I NUOS GIRO. BRIDG( NMOMENT REACT INFLU LINE ORDINATE FROM CONTI 0650-09.2.057 
H~OMENT DISTRIBUTION AND INFLUENCE LINE CALCULATION [} 0650-09.2.033 

WRITE 2 DI,...ENSIONAl ARRAY BINARY INFO ON TAPE liTO B 0704-0910NU .. TH 
E v INTERPRETIVE SYSTEM IIINFaR~ATION PROCESSING LANGUAG B 0704-1006RSIPL 

ECUIVALENCE NVARIABLE INFOR~ATION PROCHSING PACKAGE 13 0704-0R56CVVIP 
flVARIAI3LE INFOR~ATION PROCESSING PACKAGE II 070ff-QBS6CVVI'"' 

/1709 VARIABLE INFORr-'ATION PROCESSING PACKAGE H 0709-1135f1\<jVIP 



"AUTOMATIC INFORMATION RETRIEVAL PROGRAM B 0650-12.0.007 
A CONDENSER ROUTINE FOtl SYMBOLIC INFORMATION. , B 0704-0959MICNO 

UNITA B 070S-SR-005-0 
ITREE bUT PUT TO FREEWAY INPUT B 0650-09.2 .. 082 

, A VARIABLE FIELD PERIPHERAL INPUT B 0704-0209NOVNP 
"FIXED AND FLOATING DECIMAL CARD INPUT B 0704-0325RS014 
LE PRECISION FLOATING POINT CARD INPUT 'OOUB B 0704-0650RWREA 
SIaN TO DOUBLE PRECISION FORTRAN INPUT IJSINGLE PRECI B 0709-1201NRDIC 
ELATION MATRIX, CORR2 - FOR CARD INPUT n070 INTERCORR H 1070-11.3.004 

'DOUBLE PRECISION INPUT CONVERSION. 8 0704-0585CA006 
NLP/90 TO SCROL 704 INPUT CONVERTER B 0704-0937ERCON 

"SELECTOR OF COMBINATIONS OF INPUT DATA. 8 0704-0648AVSEL 
ESS[ON CQUE SCRAP. IlNPUT EDITOR FOR MULTIPLE REGR B 0704-0749SCIEM 

'FORTRAN II 
READS BCD 

CH CONTROL 
T CONTROL 
T CONTROL 

'HOLLERITH TO BCD INPUT FROM CARDS B 0704-0381CE141 
ON-LINE TO OFF-LINE INPUT MODIFYING SUBR. B 0704-0637ANZOI 

.SIMULATES INPUT PLUGBOARD OF BASIC 650. B 0104-0480CE650 
ItNPUT PROGRAM UNOER SENSE SWIT B 0104-0206NYINP 
'INPUT PROGRAM UNDER SENSE UGH B 0704-0206NYINP 

"SCHENECTADV DECIMAL '~~~~~ ::~~::~_~~~~:B~~N~~R~!~H ~ gig::~~~:~~~~~ 
"DOUBLE PREtlSION INPUT SCALING B 0104-0334NA022 

LE DIMENSION SYM80LIC FORTRAN II INPUT SUBROUTINE /ISING B 0704-084BARINS 
TI-DIMENSION SYMBOLIC FORTRAN Il INPUT SUBROUTINE IIMUL B 0704-084BARSYM 

'DOUBLE PRECISION INPUT. B 0704-05017RWOPN 
TlNG POINT £. FIXED POINT DECIMAL INPUT. 'FlOA B 0704-0310RSOI4 
GRAMMING CODE FOR 1&20 WITH CARD INPUT&OUTPUT 'lINEAR PRO 6 1620-10.1.002 

.sTUDENT INPUT-OUTPUT B 0709-1001RL039 
IIIGENERALlZED.PACKAGED,ON-LINE INPUT-OUTPUT SUBROUTINE B 0104-0573CFOOI 

IGENERALIlED,PACKAGED,OFF-LINE INPUT-OUTPUT SUBROUTINE B 0704-0620CF009 
JlNPUT-OUTPUT SYSTEM B 0104-0261GMIOS 

EM • HFITS • FOURTEEN 0 ONe INPUT-OUTPUT TAPE CONTROL SVST B 1401-01.4.011 
nAPE INPUT/OUTPUT B 0104-0690GDTlU 
'TAPE INPUT/OUTPUT U 0105-58-005-0 

URACE PROGRAM FOR CARU INPUT/OUTPUT 6 1620-01.4.002 

MAT CONTROL 
ICO 

ROUTINE 

/11090 10CS INPUT/OUTPUT CONTROL A 1090--10-919 
#FORTRAN INPUT/OUTPUT PACKAGE B 0104-1134ELFIO 

'H.C. USAF TAPE INPUT/OUTPUT PACKAGE B 0105-AF-003-1 
N7090 INPUT/OUTPUT PACKAGI::: B 1090-12)8NUSNU 

U620 FORTRAN INPUT/OUTPUT ROUTlNI:. USING FOR B 1620-01.6.008 
NINPUT/OUTPUT SHCEDULING l/CD&5 A 0650--UT-I05 

'FORTRAN INPUT/OUTPUT TRANSFOR~AT10N B 0704-0809PFTES 
MVIPP [NSERT LEADING BLANKS. B 0104-0895TAVIL 

SENTRV AND EXIT INSERTER FOR THE INTERPRETIVE B 0104-0525PKINT 
"ZIP .. INSTANT PRINTING" B 1401-01.4 .. 009 

TABLE DOUBLE PRECISION LOGARITHM INSTRUCTION IIINTERPRE 6 0704-03B5BSLNX 
.DOUBLE PRECISION ARC TANGENT INSTRUCTION B 0704-0423BSATN 

BLE DOUBLE PRECISION EXPONENTIAL INSTRUCTION NINTERPRETA B 0104-0)85BSEXP 
BLE ~OUBLE PRECISION SQUARE ROOT INSTRUCTlOti IIINTERPRETA B 0704-0185liSSCR 

URACE INSTRUCTION ALTERATION B 0704-1019NOTIA 
tlTRACE INSTRUCTION ALTERATION FOR 109 8 0709-1090NOTIA 

"NINE OPERATION SPLIT INSTRUCTION ROUTINE NOSIR B 0650-02.0.006 
RA,., "'ROWN LIFE INSURANCE COMPANY SORTING PROG 8 06!:t0-Ol.5.006 
T REPRE TO FLT PT REPRE /lINT OP 4 CONV OF NO FROr-l FIX P 8 0650-01.6.011 

. nNT !:t80 A 7080--CV-090 
"WRITE 6-0[GIT DECIMAL INTEGER AND SIGN ON CRT B 0704-0362NAlll 

"BCD TO BINARY INTEGER CONVERSION B 0704-1056TVME2 
"MURA INTEGER DUMP B 0704-0251MUINO 

NFN I I FLOATING POINT OR INTEGER DUMP SUBROUTINE B 0704-0848AROMP 
NlNTEGER PROGRAMMING 3, B 0104-1190PKIP9 
NINTEGE:R PROGRAMMING 3, B 0104-1190PKIPM 
IlNTEGER PROGRAMMING Z, ~ 0104-1191PKIP9 
IINTEGER PROGRAMMING 2, B 0104-1191PKIP"1 
IINTE:GI:R PROGRAMMING 1. 8 0104-1192PKIP'J 
IHNTEGER PROGRAMMING 1, 8 0704-119ZPKIPM 
/lINTEGER PROGRAMMING 1 B 0704-0969PKIP!J 
fIIINTEGER PROGRAMMING 2 B 0704-0910PKIPO 
I1NTEGER PROGRAMMING Z D 0704-0970PKtPf<: 
tINTEGER PROGRAMMING 3 B 0704-091lPK IPf) 

,MURA READ DECIMAL INTEGI:R ROUTINE B 0104-02!t6MURDI 
RSION. .B INARY INTEGER TO ROMAN NUMERAL CONVE B 0704-08100RROM 

.MURA READ OECIMAL INTEGERS ROUTINE B al04-0263MURDI 
INARY CONVERSION OF UNRESTRICTED INTEGERS. 'BCD TO B tI 0104-0423BSDCH 
o BCD CONVERS ION OF UNRESTRICTED INTEGERS.. IIIBINARY T B 0704-0423BSFRE 
ERICAl INTEGRATION OF THE DOUBLE INTEGRAL "NUM 6 0650-07.0.010 
NG POINT /NI VARIATE PROBABILITY INTEGRAL IIFlOATI B 0104-0794RWNP3 

nXPONENTIAL INTEGRAL B 0704-0753NUEXP 
NEXPONENTIAL INTEGRAL 8 0704-0753NUEXP 

CnONS NlNTER SUBROU FOR SINE INTEGRAL & COSINE INTEGRAl FUN B 0650-03 .. 2 .. 004 
IECU. INTERV.I NJNTEGRAL EVAL., SIMPSONS RULE B 0104-0116CLINT 
EQU. INTERVALS/ tlNTEGRAL EVAL., TRAPEl. RULE I B 0104-0116ClINT 

MFlOATING POINT DEFINITE INTEGRAL EVALUATION B 0704-0624RWDL2 
UBROU FOR SINE INTEGRAL & COSINE INTEGRAL FUNCTIONS lINTER S B 0650-03 .. 2.004 

'DIATOMIC MOLECULAR INTEGRAL PROGRAM B 0104-0849MIDIA 
IFN II SINE-COSINE INTEGRAL SUBROUTINE 6 0704-0B4BARCSI 

nXPONENTlAL INTEGRAL. B 7090-1228NOEI 
ETE. 'ElLIPTlC INTEGRAL, COMPLETE AND INCOMPL D 0104-0917ALELP· 

RElllPTIC INTEGRALS B 0650-04.0.006 
IINCOMPLETE ELLIPTIC INTEGRALS B 0704-0225GMIE:F 

"MURA tOMPLETE ELLIPTIC INTEGRALS D 0704-066BMUCE( 
.COMPLETE ELLIPTIC INTEGRALS OF THE FIRST KIN!) 8 0704-1070RMELF 

"FLOAT. PT. MILNE, RUNGE-KUTTA INTEGRAT. OF 2ND ORO. EC.. 60704-0450RWOE3 
CANONICAL REPRESENTATION IINTEGRATES A FOURIER SI:RIES IN 6 0704-018810IFS 

,MUL TIPLE NUMERICAL INTEGRATION 8 0650-04 .. 0.002 
POINT ADAMS-MOULTON, RUNGE-KUTTA INTEGRATION "FLOATING 0 0704-0450RWDE2 
IRD,AND FOURTH ORDER RUNGE-KUTTA INTEGRATION NSECOND,TH 6 0704-1233AAINT 

'SIMPSONS RULE FLOATING-POINT INTEGRATION B 0709-0982RWSI2 
OINT GILL METHOD FOR RUNGE-KUTTA INTEGRATION NFLOATING P B 0104-0491RWDE4 
T. COWelL 12ND SUM/, RUNGE-KUTTA INTEGRATION IFLOATING P 6 0104-071SRWDE6 
TURE JlNTEGRATION BY GAUSSIAN QUADRA B 0104-0423BSGQI 
URE UNTEGRATION BY HERHlTE CUADRAT B 0104-0423BSHQI 
URE .NUMERICAL INTEGRATION BY M)OPOINT PROCED B 0104-1017ANDI0 
• PREC. FLOATING PT. RUNGE-KUTTA INTEGRATION OF ,mBL 6 0704-0610RWDE2 
UATIONS IADMINT ADAMS INTEGRATION OF DIFFERENTIAL EQ B 1090-1131ASOI2 

2ND ORDER EQU. UNTEGRATION OF SPECIAL FORM OF 11 0704-0141LAS88 
GRAL 'NUMERICAL INTEGRATION OF THE DOUBLE INTE B 06!:t0-07.0.010 
o POINTS .NUMERICAL INTEGRATION OF UNEQUALLY SPACE B 0104-1151TU900 

IFLOATING POINT NUHERICAL INTEGRATION SUBROUTINE 8 0104-0525PKLAQ 
IFLOATING POINT NUMERICAL INTEGRATION SUBROUTlNE B 0704-0525PKLEC 

IFORTRAN 2 INTEGRAT ION SU8ROUT INE. B 0704-0539GLGAU 
GAUSS QUADRATURE METHOD fl.INTEGRATlON SUBROUTINE. 10 PT .. 6 0704-0237GLGAU 

'SINGLE INTEGRATION SUBROUTINE 6 0104-036BNA274 
"DOUBLE INTEGRATION SUBROUTINE B 0104-0368NA-215 
ITRIPLE INTEGRATION SUDROUTINE B 0704-0368NA216 

'GENERALIZED INTEGRATION SUBROUTINE B 7090-1132MAGIN 
H4-POINT GAUSSIAN INTEGRATION SUBROUTINE B 109Q-1230EOGAS 

ROR IHNTEGRATION WITH CONTROLLED ER B 0704-1232AAICE 
T1NG POINT OPTIMIZED RUNGE-KUTTA INTEGRATION.. ..FlOA B 0709-1110ATRKS 
RTRAN FLOATING POINT RUNGE-KUTTA INTEGRATION. 'FO B 0709-1171ATRKS 

fLOATING PT. MILNE, RUNGE-KUllA INTEGRATlON- NDOL. PREC. B 0704-0610RWDE3 
tiN-STRIP TRAPElOIDAL RULE INTEGRATION/EQUAL INTERVALSI B 0104-0931PKMTl 

NSIMULTANEOUS MULTIPLE INTEGRATION, FLOATING POINT. B 0104-0240NOSIG 
F ~OUSTON ASSEMBLR FOR PROC.ENG. INTER CODING SYS :'IUNIV 0 B 0650-02.0.0)7 

£. COSINE INTEGRAL FUNCTIONS UNlER SUBROU FOR SINE INT~GRAL D 0650-03.2.004 
ARY DIFFERENTIAL EC;;UATlON 'INTER SUBROU FOR SOLU OF ORDIN 0 0650-04.0 .. 005 
R USE OF SPECIAL C~AR .MOOS OF INTER TRANS" IT" COMPILER FO B 0650-02.1.002 
S IIMATRIX INTERCHANGE OF ROWS AND COLUMN B 0704-00S5CLMIN 

- FOR CARD INPUT 
81010 INTERCORRELATlON MATRIX, CORRI B 1010-11.3.003 
n070 tNTERCORRElATlON MATRIX. CORR2 B 1010-11.3 .. 004 

NBINARY TO BCS tNTERGER CONVERSION n 0709-0997MLCVR 
NINTERGER PROGRAMMING 1.. B 0104-0969PKIPO 

I'Gf:NERAL INTERGRAl EVALUATOR B 07o'4-0B25JPINT 
"WOLONrIS INTERNAL TRANSLATOR. WI T. D 06;0-02.0.019 

OMPILER FOR THE 650 .INTERNAL TRANSLATOR. IT • A C B 0650-02.1.001 
.SORT INTERNALLY B 0105-PG-009-0 

EAL & COMPlEX ARITHMETIC. "SYM8 INTERP SVS FOR IBM 650-653 • R B 0650-07.0.016 
/lMMED ACCESS BELL III MFl DEC INTERP SYS 6!:t0 MAG DRUM CALC \oj B 0650-02.0.021 
OUlINE 'FLICOR FLOATING INTERP. COMPATISLE OPERATION R B 06')0-02.0 .. 020 

TERRAIN MODEL SYS 4 POINT POLY. INTERP. PROG. OA-2 1 "DIGITAL B 0650-09.2.062 
ERATIONS WITH COMPLEX NUMBERS IINTERP .. SYS. FOR PERFORMING OP B 1620-02.0.003 

"CONTOUR INTERPOLATION B 0650-09.2 .. 025 
'PARABOLIC INTERPOLATION e 0650-03.1 .. 030 

'DIVIDED DIFFERENCE INTERPOLATION B 0701t-0116CLDDI 
"BIVARIATE PARABOLIC INTERPOLATION B 0704-0248CLPIN 

MDOUBLE INTERPOLATION B 0704-0355GMDTA 
nABLE INHRPOLATlON B 0104-0355GMTAB 

NUED FRACTIONS CURVE FlTTING AND INTERPOLATION MCONTI B 0104-0858GS541 

IATION 
RVALS 

#lAGRANGE INTERPOLATION B 0704-1035SCLAG 
'DIFFERENTIATION OR INTERPOLATION 8 1090-1235RWOIC 

/IlAGRANGIAN INTERPOLATION AND/OR DIFFERENT D.0704-0762RFEOO 
IAtTKENS INTERPOLATION FOR N EQUAL INn B 0104-0122PKANI 

IIlAGRANGlAN INTERPOLATION FOR STEAM TABLES B 7090-1095WHLDI 
CURVES 'MINIMUM ARC LGTH. INTERPOLATION FOR SURFACES AND 6 0704-0483NA029 

"GENERAL PURPOSE POLYNOMIAL INTERPOLATION PROGRAM OA-5 B 0650-09.2.073 
IlAGRANGlAN INTERPOLATION ROUTINE B 0104-0692JPGNA 

NTABLE INTERPOLATION ROUTINE 8 7070-0S .. 6.002 
IIIlAGRANGIAN INTERPOLATION SUBROUTINE B 0104-0197wKltN 

ITA8LE READ IN & TABLE LOOKUP, INTERPOLATION SUBROUTINE B,0704-0659GCTLU 
IICONTINUOUS OERI\lATI\lE INTERPOLATION SUBROUTINE B 070/f-0760GECDI 

NSINGLE OR DOUDLE INTERPOLATION SUBROUTINE B 0104-1129AQALl 

SINE ANO COSINE 
EXPONENTtAL INSTRUCTION 
LOGARITHM INSTRUCTION 
SCUARE ROOT INSTRUCTION 

LCULATION FROM RADIOACTIVITY 
ION 

IIINTERPOLATION SUBROUTINE B 7010-08.6.001 
IIlNTERPRETABLE DOUBLE PRECISION B 0704-0385BSS&C 
lUNTERPRETABLE OOUBLE PRECISION B 0704-0385BSEXP 
tIlNTERPRElABLE OOUBLE PRECISION B 0704-0385BSLfIIX 
IlNTERPRETA8LE DOUBLE PRECISION B 0104-0385BSSQR 

LOG INTERPRETATION /f.POROSITY CA B 0650-09.6 .. 006 
UNTERPRETATION MATRIX ABSTRACT D 0104-0085CLHTX 

11705 foiEMORY INTERPRETER B 0105-AO-009-0 
NCHRYSLER HHERPREHR AND 650 SIMULATOR 13 0704-0486CMCIS 

IIINTERPRETER FOR 650 PROGRAMS B 0104-0513BELlA 
CIS ION PROGRAMS. IIINTERPRETER FOR 650 DOUBLE PRE B 0704-0583BElI0 
FLOATING-POINT ARITHMETIC IINTERPRETIVE DOUBLE-PRECISION B 0704-0525PKINT 
ROUTINE NlNTERPRETIVE flOATING DECIMAL B 0650-01.6.020 
MDOUBLE-PRECISION FLOATING-POINT INTERPRETIVE PACKAGE. B 0704-05-25PKIND 
ARlTHMETIC .COMPLEX 1 • INTERPRETIVE PKGE FOR COMPLEX IS 0650-07.0.01 /, 
ARITHMETIC 'COMPLEX 11 • INTERPRETl\lE PKGE FOR COMPLEX B 0650-07.0.015 
09 "MATRIX MANIPULATING INTERPRETIVE PROGRAM FOR THE 1 D 0709-0936LLMMI 
M ill IPS •• TAPE. NINTERPRETIVI:. PROGRAMMING SYSTE B 1620-02.0.001 
M .. IPS" .. CARO • IINTERPRETIVE PROGRAMMING SYSTE B Ib20-02.0.002 
LE PRECISION flOATING POINT SOAP INTERPRETIVE ROU .DOPSlR DOUR Ii 0650-02.0.010 

/lSIR SOAP INTERPRETIVE ROUTINE B 0650-02.0.001 
/lCOMPlEX ARITHMETIC INTERPRETIVE ROUTINE B 0650-02.0.001 

/lENTRY ANO EXU INSERTER FOR THE IN·TERPRETIVE ROUTINE B 0704-0525PKINT 
.lfHERPRETlVE ROUTINE. B 0704-0788IBFIR 

BM 1620 NINTERPRETlVE ROUTINE FOR THE I 0 1620-02.0.006 
E ERROR FUNCTION iAN INTERPRETIVE SUIJROUTINE FOR TH B 0650-03.2.003 
ESSEL FUNCTIONS tIA SET OF INTERPRETIVE SUBROUTINES FOR B Ii 0650-03.2.001 
IIOOUBLE PR[CISION FLOATING POINT INTERPRETIVE SUBROUTINE ~ 0704-03B5BSINT 
RUIo'I CALCULATOR .STATISTICAL INTERPRETIVE SYS FOR IBM MAG 0 B 0650-06.0.017 
LAB TAPE SYS 'REVISED BELL LAB INTERPRETIVE SYS REVISED BELL B 0650-02 .. 0 .. 015 

MtD-3 INTERPRETIVE SYSTEM B 0650-02 .. 0.022 
EX ARtTH OPERATIONS IN BELL LAB. INTERPRETIVE SYSTl:M NCOMPL ~ 06')0-02.0.012 
POINT/ f#COMPLEX NUMBER INTERPRETIVE SYSTEM /FlOATING B 0704-08"32BECPK 
704 COIo'PILER FOR BELL LABORATORY INTERPRETIVE SYSTEM /I B 0704-0410ELBEL 
NFORJII!ATION PROCESSING LANGUAGE V INTERPRETIVE SYSTEM Nt B 0704-1006RSIPL 

1170917090 IPL-V INTERPRETIVE SYSH.M B 0709-)027RStPl 
.1INCOLN IPLV INTERPRETIVE SYSTEM - 709,7090 B 1090-1196LlIPl 

OPY MEMORY ON TO TAPE. ilNTERRUPT FORTRAN-LOADING TO C B 0709-11b4MWFOT 
NTALBOT SPIRAL INTERSECTIONS B 0650-09.2.077 
ITAUIOT SPIRAL INTERSECTIONS B 06')0-09.2.045 

EGRAl EVAL., SIMPSONS RULE IECU. INTERV./ lINT D 0704-01l6ClINT 
ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARITH. UREAL B 0704-0B80IBRRP 
ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARtTH. NREAL tI 0104-08801BRRP 
ON OF foiATRIX EQUATION AX-B USING INTERVAL ARITH. iSOLUTI B 0104-0880IBSME 
ON OF MATRIX EQUATION AX-B USING INTERVAL ARITH. MSOLUTI B 0704-08801BSME 

NINTERVAL ARITHMETIC SUBROUTINE B 0704-0880IBINT 
.SEISMOGRAM 5'fN FORM CONT. INTERVAL VELOC.ITY .. CVL * 8 0650-09.6.018 

/lITERATHlN SUBROUTINE. INHRVAL-HALVING METHOD B 0104-0327GMtTR 
IlKENS INTERPOLATU1N FOR N EQUAL INTERVALS IA 0 0104-01Z2PKANI 
TEGRAL EVAL., TRAPEZ. RULE IEQU. INTERVALSI IIIN " 0704-01l6CLINT 
APElOIDAL RULE INTEGRATION/ECUAL INTERVALSI IN-STRIP TR Ii 0704-0931PKMTl 

.. CARD * UN INVENTORY MANAGEMENT SIMULATOR D 1620-10.2 .. 001 

.. TAPE. IINVENTORY MANAGEMENT SIMULATOR 0 1620-10.2.002 

.. CARD ill UNVENTORY MANAGEM!;NT SIMULATOR R 1620-10.2.003 
7070 FULL FORTRAN VERSION .INVENTORY MANAGEME.NT SIMULATOR B 1010-12.1.001 

ERT 

ClIONS 
OUlINE· 

.MATRIX INVERSE .; B 0704-008SCLMtV 
.INVERSE LAPLACE TRANSFORM. INV B 7090-1125MLtll 

IIPRODUC;:r INVERSE LINEAR PROGRAMMI NG A 0705-E2-005-0 
"INVERSE NORMAL PROBABILITY FUN B 0709-1002NA8t11 
'INVERSE TANGENTltOTANGENT SUDR U 1010-08.1.0'7 
IINVERSE, REAL D 0704-0223tLMIV 
RINVERSE. REAl OR COMPLEX. B 0704-0223CLMlV 

IIMATRIX INVERSION 0 0650-05.1.001 
ICOMPLEX ARITHMETIC MATRIX INVERSION B 0650-05.1.003 

,MATRIX INVERSION B 06!:t0-05.2.001 
.LARGE SCALE MATRIX INVERSION B 0650-0').2.007 

8MATRIX INVERSION 13 0650-05.2.008 
'DOUBLE PR,ECISION MATRIX INVERSION B 0650-05.2.009 

fl.SYMMETRItAL HATR IX INVERS ION B 0650-05.2.0n 
'MATRIX INVERSION 6 0650"':05.2 .. 015 
JJMATRIX INVERSION B 0104-0232NVDMI 
.MA.TRIX INVERSION B 0104-0058UAINV 

.DOUBLE PRECISION MATRIX INVERSION B 0104-0405PFIDP 
NERAL PROGRAM FOR COMPLEX I'!ATRIX INVERSION tA GE B 0104-107SANFlO 

IIMATRIX INVERSION 8 010S-E2-004-0 
'MATRIX INVERSION B 1620-05.0.006 

'SINGLE,.PRECISION MATRIX INVERSION B 7070-10.1 .. 003 
'GENERALIZED MATRIX INVERSION" PRINT 1 • B 0705-IB 0010 

'MATRIX INVERSION AND LINEAR EQUATIONS B 0704-1030ANF40 
AllONS IH070 MATRIX INVERSION AND SIMULTANEOUS EQU B 1070-10.1.002 
LTANEOUS J..INEAR EQUAT 'MATRIX INVERSION AND SOLUTION OF SIMU 8 0650-05.2.011 
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ION 

SO 

NMATRIX INVERSION BV GAUSSIAN ElIMINAT B 0650-05.2.002 
't'!A.TRIX INVERSION BY PARTITIONING ·S 0704-0324NYOMI 

'L1NEAR PROGRAMMING FORCED 'INVERSION CODE FOR AUGMENTED 6 8 0650-10.1.009 
,MATRIX INVERSION ROUTINE 1 • MIR 1. B 0650-05.2.012 

R AUGMENT 650'lINEAR PRG. FORCED INVERSION VECTOR PART. CODE FO B 0650-10.1.010 
VEfO!ENT OF ACCURACY 'MATRIX INVERSION WITH ITERATIVE IHPRO B 0650-05.2.022 
EAR EQUATIONS 'MATRIX INVERSION WITH SOLUTION OF LIN 8 0704-0664ANF40 

'SYMMETRIC MATRIX INVERSION. H 0704-0513CF009 
'MATRIX INVERSION. B 0704-0405PFEll 

UNVERSE LAPLACE TRANSFORM, .·NVERT B 1090-1125HLCLI 
OF RET-PV2A-FINITE CHAIN OF ONE INVESTMENT JPRES VAL-RATE a 0650-01.0.018 

nos 111 IOCS A 0705--10-047 
1I0CS A 1401--10-065 

.SIMPLE IOCS B 7010-03.4.002 
"1300 DISC [OCS A 1010--10-905 

N70S0 10CS A 70S0--10-086 
'7070-729 IOCS -SEE 1070-PR-07S. A 7070--10-904 

08 • MIOCS CARDITAPE • SEE 1410-PR-l A 1410--10-909 
17090 IOCS INPUTIOUTPUT CONTROL A 7090--10-919 

08 • NlOCS 140S DISK - SEE 1410-PR-l A 1410--10-911 
IIIOHRSD • SEE 0705-10-047 • A 0705-

11109/7090 IPL-V INTERPRETIVE SYSTEM Ii 0709-1027RSIPL 
,7090 JLINCOLN IPLV INTERPRETtVE SYSTEM - 709 H 7090-1196LLIPL 
NTERPRETIVE PROGRAMMING SYSTEM. IPS •• CARD. JI 0 1620-02.0.002 
NTERPRETIVE PROGRAMMING SYSTEM. IPS. * TAPE * II B 1620-02.0.001 

. IJQ MOO LOAOl:R 8 7090-1211IQMOL 
ROUTINE SAVES THE CONSOLE IAC.MQ,IRA,IRB,IRC, NTHIS sua 8 0704-0345ELSAV 
ROUTINE SAVES THE CONSOLE IAC,MQ, IRA, IRB.IRC, fi'THIS SUB B 0704-0345ElSAV 
INE SAVES THE CONSOLE IAC,MQ.IRA,IRB.IRC. .THIS SUBROUT B 0704-0)45ELSAV 
INE SAVES THE CONSOLE IAC,HO. IRA, IRa, IRC. ITHIS SUBROUT 8 0704-0345ELSAV 
SAVES THE CONSOLE IAC,"'Q,IRA.IR8,IRC, IITHIS SUBROUTINE B 0704-03451::LSAV 
SAVES TtfE CONSOLE IAC,MQ,IRA,IRB,IRC, ITHIS SUBROUTINE B 0704-0345ELSAV' 

IJRREGULAR BESSEL fUNCTIONS H 0650-03.2.002 
UNIT VSAGE OTHER THAN THAT WHICH IS lITO ASSIGN TAPE H 7090-1199PEIBL 
ROUTINE MISENTROPIC PRESSURE CHANGE SUO B 7090-1095WHISO 

II.INTERNAL TRANSLATOR. IT • A COMPILER FOR THE 6S0 B 0650-02.1.001 
AL CHAR IIMOOS OF INTER TRANS. IT • COMPILER FOR USE OF SPEcr B 0650-02.1.002 

tnT - 2 B 0650-02.1.003 
'SORT, ALGEBRAIC. KEY AND ITEM LENGTH - 1 WORD. OPEN. B 0704-0S70DRSRT 
'SORT, ALGESRAIC. KEY AND ITEM UNGTH - 1 WORD. CLOSED. B 0704-05700RSRT 

,WEGSTEIN ITERATION B 0704-1234AAWEG 
.A LEAST SCUARES ITERATION B 0709-0934NOLSQ 

-HALVING METHOD 'ITERATION SUBROUTINE, INTERVAL B 0104-0327GMITR 

s 
Atv 

'ITERATION SUBROUTINE B 0704-0355GMITR 
.GHITR3 ITERATION SUBROUTINE B 0704-0259GHITR 

'ITERATION, ONE OR TkO VARIABLE H 0704-0433MCITR 
'MATRIX INVERSION WITH ITERATIVE IMPROVEMENT OF· ACCUR B 06S0-05.2.022 

,MATRIX TRANSPOSED ON ITSELF D 0704-0290GEMTO 
'SQUARE MATRIX TRANSPOSED ON llSELF B 0704-0290GESTO 

,SQUARE MATRIX TRANSPOSE ON ITSELF B 0104-0432MUMTR 
'SQUARE MATRIX TRANSPOSED ON ITSELF OR DISPLACEO IN CORE B 0104-0661GDf02 

ItOR IV B 0650-06.0.02S 
ULL ORDERS OF BESSEL FUNCTION J SUB K TIMES l OR I 8 0709-0984RWBf1 

.BLACK JACK GAME. CARO • a 1620-11.0.006 
'OLACK JACK GAf4E • TAPE. B 1620-11.0.005 

F REAL SYMMETRIC MATRICES BY THE JACOBI METHOD IIIEIGENVALUES 0 8 0650-05.1.006 
"PROP AND JET NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 

.BESSEL FUNCTIONS JO/X/AND YOIXI B 0704-0S33RWBJY 
"BESSEL FUNCTION JlIXI AND Yl/XI B 0704-0B3)RWBJY 

'K TIMES UNIT MATRIX a 0704-0085CLMKO 
RS OF THE SESSEL FUNCTIONS 'I' SUB K TIMES I 'ALL ORDE B D709-09SSRWBF8 

ORDERS OF BESSEL FUNCTION J sua K TIMES I OR I .All B 0709-0984RWSF7 
• K-CODE NUCLEAR-CODE B 0650-0S.2.0Q8 

CE FOR PART. OR SING. REPLICATED KBY UNAlYSIS OF VARIAN 8 0650-06.0.063 
OMIC CONDUCTOR SIZE SELECTION BY KELVINS LAW .ECON B 1620-09.4.005 
OPEN. "SORT, ALGEBRAIC. KEY AND ITEM LENGTH - WORD. 8 0704-05700RSRr 
CLOSED. "SORT, ALGEBRAIC. KEY AND ITEM LENGTH - WORD. B 0704-05700RSRT 

IIKEY WORD IN CONTEXT B 0704-0S84PKKwl 
'READS THE SORTEO KEY WORDS FROM NC 139 B 0104-1144NCOI4 

"PROGRAM TO SORT THE KEY wORDS fROM NC13S B 0704-1144NC013 
AIC. MULTI WORD KEYS. IWHOLE WORD KEYS ONLYI ISORT, ALGEBR n 0704-0570DRSRT 
ROUTlNE IKEYS SEARCH BCD LISTING TAPE It 0709-0921VGKEY 

'SORT, ALGEBRAIC. MULTINORO KEYS. IWHOLE WORD KEYS ONLYI 8 0704-05700RSRT 
"OUT OF KILTER NETWORK FLOW ROUTINE ON 8 0709-1084RSOKF 

'KIN. X • SUBROUTINE 6 0650-07.0.009 
NERATING MECHANISMS IIIKINEMATIC SYNTHESIS OF PATH GE B 0650-09.5.003 
CODE • ARMOUR REACTOR KINETICS lARK-Ie CODE NUCLEAR- B 0650-0S.2.019 
CING MeASTMAN KODAK CON. EDISON TRANSFER TRA B 0705-EK 0003 

"FLOATING POINT OPTIMIZED RUNGE KUTTA B 0704-1147ECRKO 

NCHING 
'MODIFIED PK KWIC PROGRAM ISOA SS4/, B 0704-1144NCOI3 

.KWIC REPORT FOR PRINTING OR PU S 0704-0913NCKRF 
'KWIC SORT PROGRAM FIRST PART 8 0704-0914NCKSP 
'KlttIC SORT PROGRAM SECOND PART Ii 0704-0914NCKSP 

IG & L POST PROCESSOR B 0650-10.3.008 
ELL LAB TAPE SYS ,REVISED BELL LAB INTERPRETIVE SYS REVISED B B 0650-02.0.015 
A8 INTERPRETIVE SYS REVISED BELL LAB TAPE SYS flREVISED BELL l B 0650-02.0.015 
COMPLEX ARITH OPERATIONS IN BELL LAB. INTERPRETIVE SYSTEM .• 8 06S0-02.0.012 

JTAPE LA8EL,TRA,CHECK POINT ROUTINE S 0705-SR-00I-0 
.704 COMPILER FOR BELL LABORATORY INTERPRETIVE SYSTEM B 0704-0470ELO[L 

NE 
R DIFFERENTIATION 
UTINE 
TEAM TABLES 

'BelL LABS PERMUTATION INDEX PRO{;RAM B 7090-1239HEPIP 
NlAOPAC UTILITY ROUTINES 8 0650-01.6.039 
'lAGRANGE INTERPOLATION B 0704-1035SCLAG 
'LAGRANGIAN INTERPOLATION ROUTI a 0704-0692JPGNA 
ILAGRANGIAN INTERPOLATION ANDIO B 0704-0162RFEOO 
/lLAGRANGIAN INTERPOLATION SUBRO B 0704-0197WKLIN 
ILAGRANGUN INTERPOLATION FOR S B 7090-1095WHLDI 
'LAMP-lESS ARITHMETIC PROGRAM B 1620-01.1.001 
'LANO AREA - SURVEY TRAVERSE B 06500-09.2.054 

'FIVE LAND SURVEYING PROGRAMS B 0650-09.6.012 
FOR FORTRAN MONITOR WITH SOURCE LANG DEBUG 'OFfLlNE EOIT 11 7090-1115GPFMS 

nXTENTION OF FORTRAN 2 SOURCE LANGUAGE B 0704-0812GPFMG 
M IMMEDIATELY )'AKING PROGRAMMING LANGUAGE EASY 'SYSTE 0 0704-1096TVSMP 
ON .cOM IT - GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATI 8 0709-119BMICOfo! 

UNFORMATION PROCESSING LANGUAGE V iNTERPRETIVE SYSTEM B 0704-1006RSIPL 
EQUATION 'NUMERICAL SOLUTION Of LAPLACE POISSON AND HEAT flOW B 0650-04.0.010 

'INVERSE LAPLACE TRANSFORM, [NVERT B 7090-1125MLCLI 
ILAPLACE TRANSFORMATION 8 0650-04.0.004 

OORDINAlE SYS 'RElAXATION PROG LAPLACES EQUA IN CYLINDRICAL C B 0650-04.0.00S 
COORDINATES '.ftE:LAXATJON PROG LAPLACES EQUAT IN RECTANGULAR 8 0650-04.0.007 

.NEUMANN FUNCTIONS OF LARGE ARGUMENTS B 0704-0416CSNMB 
NEOUS EQUATION SOLVER JlARGE D$iJ8LE PRECISION SIMULTA 8 7090-1149AS012 

'STORE ROW MATRICES INTO A LARGE MATRIX B 0104-0223ClMST 
IlARGE SCALE MATRIX INVERSION B 0650-05.2.00·7 

MATRIX flATENT ROOTS AND VECTORS Of A B 0650-05.2.016 
"ATRIX 'MOLECULAR SPECTROSCOPY LATENT ROOTS AND VECTORS OF A II 0650-05.2.024 

IANALYSIS OF LATERALLV LOADED PILES B 0650-09.2.013 
ANCE ILATIN SQUARES ANALYSIS Of VARI B 0704-0716RWAV5 
ANCE ILATIN SQUARES ANALYSIS OF VARI B 0704-0491RWAV3 
DUCTOR SIZE SELECTION BY KELVINS LAW .ECONOMIC CON 8 1620-09.4.005 
• TRA ROUTINE PRoe TAPE OeR TAPE LBL&TRAIlER CKN .GEN 8 0705-SR-002-0 
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flO, LOADING ROUTINE B 0650-01.2.007 
ALCOR .. 'CAM LEADER CO-ORDINATE ROUTINE ,. C B 0650-09.5.006 

'VIPP INSERT LEADING BLANKS. B 0704-0895TAVIL 
CHED. PHASE ONLY LESS F. BACKER 'LEAST COST EST. £. SCHEDUlING-S B 0650-10.3.005 
NLY·. LESS. M. C. FRiSHBERG 'LEAST COST EST.ESCHEO. PHASE 0 B 0650-10.3.009 
DULJNG • .1401 LESS 4K • LEAST COST ESTIMATING AND SCHE a 1401-10.3.001 
o • U401 LESS BK,IZK,16K • LEAST COST ESTIMATING ANO SCHE B 1401-10.3.002 
HG • TAPE. 11620 LESS. LEAST COST ESTlHATJNG&SCHEDULI B 1620-10.3.001 
NG • SCHEDULING PORTION .ILESS • LEAST COST ESTIMATING SCHEOULI 8 1620-10.3.002 
NG • SCHED PORTION'LESS • CARD. LEAST COST ESTIMATING SCHEOULI B 1620-10.3.003 
OLYNOMlAl fIT ILEAST MAXIMAL ABSOLUTE ERROR P B 0704-0500BSBfP 
CT. WITH L1NEAR'INC. OF VEL. .LEAST SQ. DETER. FOR A VEl FUN 8 0650-09.6.016 
UNCTION fOR REFRACT. TID DATA 'LEAST SQ. DETER. OF VELOCITY F 8 0650-09.6.020 
T. AND SlOPE OF A 'CALC. OF THE LEAST SQRS. BEST l/2WAVE POTEN B 0650-09.3.003 
ROUTINE IFN I I NTH DEGREE LEAST SQU COfF COMPUTATION SUB B 0704-0848ARPLN 
TINE 'GENERAL LEAST SQUARE CURvE FITTING ROU B 0704-0775RWGLS 
TINE. 'GENERAL LEAST SQUARE CURVE FITTING ROU a 0704-0742RWLS3 
Al FIT ) .ARGONNE LE:AST SQUARE LEGENDRE POLVNOMI B 0704-0424ANE20 
IHATION / 'WEIGHTED LEAST SQUARE POLYNOMIAL APPRDX 0 0650-06.0.009 
DRTRAN III ' JLEAST SQUARE POLYNOMIAL FIT IF B 0704-0772ANE20 

.,POLLY-POLYNOMIAL FIT BY LEAST SQUARES B 0650-06.0.010 
NlEAST SQUARES B 7090-1243SILSQ 

"GENERAL LEAST SQUARES ANALYSIS B 0650-06.0.027 
TH ORTHOGONAL POLYNOMIALS nEAST SQUARES CURVE FITTING WI B 0650-06.0.023 
UTINE USING ORTHOGONAL 'LEAST SQUARES CURVE-fiTTING RO B 0704-0636RWCF2 
UTINE ILEAST SQUARES CURVE-fITTING RO B 0709-0S60RWCF 
E IIA GENERAL LEAST SQUARES FITTING PROCEDUR B 0704-1076ANE20 
AM. 'GENERAL LEAST SQUARl:S FORTRAN SUBPROGR B 0704-0635RWGLS 

'A LEAST SQUARES ITERATION 8 0709-0934NOLSQ 
IIPOLYNOMIAL OF BEST fJT BY LEAST SQUARES METHOD B 0650-06.0.006 

"LEAST SQUARES POLYNOMIAL FIT B 0704-0116CllSQ 
XlfilATlON. ILEAST SQUARES POLYNOMIAL APPRO B 0704-0617CA021 

FITTING ROUTINE ILEAST SQUARES POLYNOMIAL CURVE B 0705-AO-003-0 
ITHREE DIMENSIONAL LE:.AST SQUARES PROCEDURE. B 0704-0533CF009 

N CURVE FITTING fLEAST SQUARES RATIONAL FUNCTIO B 0704-0S59GSLl6 
EOUS EQUATIONS IIlEAST SQUARES SOL. OF SIMULTAN a 0704-01l6CLLSQ 

'NON-L1NEAR LEAST SQUARES. a 0704-0S370RNLL 
, ASSOCIATED LEGENDRE fUNCTIONS B 0704-1040JPASl 

IARGONNE LEAST SQUARE U:GENDRE POLYNOMIAL FIT 8 0704-0424ANE20 
'NTH LEGENDRE POLYNOMIAL H 0704-0654AHPLG 
"NTH LEGENDRE POLYNOMIAL 0 0704-0654AMPLG 
'NTH LEGENDRE POLYNOMIAL B 0704-0651tAMPLG 

'NUMERICAL SOLUTION Of LEGENORES DIFFERENTIAL EgUATJO B 1401-11.0.002 
MSORT. ALGEBRAIC. KEY AND ITEM LENGTH - 1 WORU. CLOSED. H 0704-05700RSRT 
'SORT, ALGEBRAIC. KEY AND ITEM LENGTH - 1 WORD. OPEN. B 0704-05700RSRT 
n09/7090 GENERALIZED VARIABLE LENGTH RECORD SORT B 0709-1159MOSOR 

ATING SCHEOULING • SCHED PORTJONIIlESS • CARO • LEAST COST ESTJM 0 1620-10.3.003 
CHEDULlNG • TAPE. 11620 LESS. LEAST COST ESTIMATINGtS B 1620-10.3.001 
CHEDUlING • SCHEDULING PORTION .IILESS • LEAST COST ESTIMATING S B 1620-10.3.002 
ST COST EST.tSCHED. PHASE ONLY. LESS. H. C. fRISHBERG ILEA B 0650-10.3.009 
• & SCHEDULING-SCHED. PHASE ONLY LESS F. BACKER nEAST COST EST B 0650-10.3.00~ 

. BLESS 11 • TAPE. B 1620-10.3.004 
G AND SCHEDULING. MI401 LESS 4K • LEAST COST ESTlMATJN S 1401-10.3.001 
STIJIIATING AND SCHED • 11401 LE:SS SK,12K,16K • LEAST COST E B 1401-10.3.002 

nESS-PHASE lA-NODE NUMBERING 8 0650-10.3.007 
'STUDENTS T AT .05 LEVEL Ii 0704-08370RT05 

'COMPUTATION OF A MIN 2 LEVEL &/OR SWITCHING CIRcun 8 0704-1104PKMIN 
ES AND CURVES 'MINIMUM ARC LGTH. INTERPOLATION FOR SURFAC 8 0704-04S3111A029 
RE ROOT, FLOATING-POINT, fORTRAN LI8. VERSION illSQUA B 0704-0399MISRT 
IFIED NUIIESI PROGRAM FOR FORTRAN LIBRARY IIMOO 8 0704-0547PfBES 
01 PROGRAM TO MAINTAIN THE SHARE LIBRARY ABSTRACTS IA 14 0 0104-116SPNSLI 

'TAPE LIBRARY CONTROL SYSTEM B 1401-02.0.001 I 

PROGRAM 'CROWN LIFE INSURANCE COMPANY SORTING 8 0650-01.5.006 
C IMAL OUTPUT PROGRAM UNOER SENSE LIGHT CONTROL 'DE S 0704-0206NYOUT 

IINPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0704-0206NYINP • 
IINPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0109-1025WPK06 

CIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL 'Of B 0709-1026WPK07 
MIC PROPS AND PHASE BEHAVJOR OF LIGHT HYDROCARBON MMTHERMODYNA B 0650-09.3.001 

!¥SET SENSE L JGHTS B 0704-0654AMCHK 
NSIONAL PROGRAM NUCLEAR-CODE II LlL ABNER A FEW-GROUP ONE DIME B 0650-0S.2.007 
EM - 709,7090 .L1NCOLN IPLV INTERPRETIVE SYST 8 7090-1196LLlPL 

.PRODUCTION LINE BALANCING B 0650-10.3.002 
'PRODUCTION LINt: BALANCING A 1620--LM-018 

'STRAIGHT LINE BRIDGE GRID SYSTEM B 06S0-0~.Z.05B 
OHENT DISTRIBUTION AND INFLUENCE LINE CALCULATION 1M 8 06500-09.2.033 
LOCATASLE OCTAL-COLUMN BINARY ON LINE FORTRAN LOADER IRE B 0704-0912ASAS8 

'ON LINE OCTAL DUMP B 0704-0499CMOCD 
IRD. BRlDGE ",",OHENT REACT INFLU LINE ORDINATE FROM CONTINUOS G B 0650-09.2.057 

.ON LINE PLOT ROUTINE B 0704-03920LPLO 
IPERlfPHERAL LINE PRINTER VERIfIER B 0704-0262NYPLV 

IEARTHWORK LINE SHIFT B 0650-09.2.022 
CTlON AND EMPLOYMENT SCHEDULE . 'LINEAR IlECISION RULE FOR PRODU B 06S0-10.3.001 
ION AND SOLUTION Of SIMULTANEOUS LINEAR EQUAT 'MATRIX INVERS B 06So-05.2.011 

JSOLUTION OF SIMULTANEOUS LINEAR EQUATION B 7070-10.4.001 
UTINE MfN II SIMULTMIEOUS LINEAR EQUATION SOLUTION SUBRO B 0704-0S48ARNXN 

.L1NEAR EQUATION SOLVER a 0704-0742RWLE3 
MATRICES 'LINEAR EQUATION SOLVER OF BAND B 0709-0990RWLE4 

.sOLUTION OF SIMULTANEOUS LINEAR EQUATIONS B 0650-05.1.002 
'SYMMETRIC SIMULTANEOUS LINEAR EQUATIONS 8 0650-05.2.010 

UTION OF SYSTEr-'S OF SIMULTANEOUS LINEAR EQUATIONS nOL 8 0650-05.2.021 
'MATRIX INVERSION AND LINEAR EQUATIONS B 0704-1030ANF40 

ATRIX INVERSION WITH SOLUTION Of LINEAR EQUATIONS 1M B 0704-0664ANF40 
A PROGRAM FOR SOLviNG SYSTEMS OF LINEAR EQUATIONS 11 II 1401-11.0.003 

flllSOLUTtON OF SIMULTANEOUS LINEAR EQUATIONS B 1620-05.0.001· 
COOED 7090 IIlINEAR EQUATIONS SOLUTION fAP B 7090-1206NULEQ 

"SLEP, SOLVES SIMULTANEOUS LINEAR EQUATIONS WITH PIVOTING 8 7070-10 .. 4 •. 002 
SQ. DETER. FOR A VEL fUNCT. WITH LINEAR INC. Of VEL. nEAST B 0650-09.6.016 
EPTH 'NORMAL MOYEOUT COMP. FOR LINEAR INC. OF VELOCITY WITH 0 B 0650-09.6.019 

'LINEAR MATRIX EQUATION SOLVER B 0704-063SRWMAT 
ECTOR PART. CODE FOR AUGMENT 650'L1NEAR PRG. fORCED INVERSION V B 0650-10.1.010 

n401 LINEAR PROGRAM B 1401-10.1.001 
ION '"XV PROGRAM FOR LINEAR PROGRAM MATRIX PREPARAT B 1620-10.1.004 

'LINEAR PROGRAM SI&S2 8 7070-06.1.001 
'L1NEAR PROGRAIHNG SYSTEM B 0704-0108RSLPS 
'LINEAR PROGRAMMING 8 0650-10.1.001 
.L1NEAR PROGRA"'MING 8 0650-10.1.002 
.1INEAR PROGRAMMING B 0650-10.1.004 
'LINEAR PROGRAMMING 8 0650-10.1.005 

JTHE SYMMETRIC METHOD OF LINEAR PROGRAMMING B 0650-10.1 .. 008 
,.MACHINE LOADING PROBLEM Of LINEAR PROGRAMMING B 0704-07B91BMLI 

'LINEAR PROGRAMMING B 0705-El-00I-0 
'PRODUCT INVERSE LINEAR PROGRAMMING B 0705-E2-005-0 

E AUGMENTED IBM 650 'L1NEAR PROGRAMMING CODE fOR TH B 0650-10.1.006 
MFORTRAN LINEAR PROGRAMMING CODE. B 0704-04S0CEFLP 

20 WITH CARD INPUT&OUTPUT ILINEAR PROGRAMMING .CODE FOR 16 B 1620-10.1.002 
RD 1620 JLINEAR PROGRAMMING CODE FOR CA 8 1620-10.1.006 
RSION CODE FOR AUGMENTED 650 'LINEAR PROGRAMMING FORCED INVE B 0650-10.1.009 
o • TAPE.· JLINEAR PROGRAMMING FOR THE 162 B 1620-10.1.001 
704. ICOMPREHENSIVE LINEAR PROGRAMMING ON THE IBM B 0704-081SCESCR 

THE ISM RAMAC 305 'LINEAR PROGRAMMING ROUTINE fOR A 0305--MI-002 



MliNEAR PROGRAMMING SUBROUTINE 0704-052)SCMUS 
CESSOR TO SCROL N 1090 LINEAR PROGRAMMING SYSTEM - SU 7090-1195IKLP9 
BOUNDS ON VARIABLES UliNEAR PROGRAMMING h'ITH UPPER 0104-0973RSUPI 

IISTEPWISE MULTIPLE UNEAR REGRESSION. TAPE. 1620-06.0.006 
IISTEPWtSI: MULTIPLE LINEAR REGRI:SSION • ChRU • 1620-06.0.007 

THE 10M 7070 ~STEPWISE MULTIPLE LINEAR Rt:GRf:.S~ION ANALYSIS ON B 7070-11.3.006 
ISE METHOD /IMULTIPLE LINEAR REGRESSION BY THE STEPW 1I 7070-11.3.002 

#TWO VARIABLE LINEAR REGRESSIONE:.CORRELATlON B 0650-06.0.054 
IICOMPLEX LINEAR SYST.l:.M SOLUTION PROGRAM B 010 1.-0522PFEl3 

LE-PRECiStON USING MliNEAR SYSTEM SOLUTION IN DOUB B 0104-05 t.3PFSLO 
ON OF SHUNT CAPACITORS ON RADIAL LINES IILOCATt 0 1620-09.4.00? 
IP,VMCTR flGSEL,FMCTR,LlNK,MO\lE,OPHLT,SEQCK,SIGN,STR U 0705-BW-002-0 

IHEI-'PERATURE OF SATURATED LIQUID 0 1090-1095WHTSL 
I/.SPECIFIC VOLUME OF COMPRESSED LIQUID B 1090-IO'J5WHVCL 

IISPECIFIC VOLUME OF SATURATED LIQUID B 7090-1095WHVSl 
THALPV AND ENTROPY OF COMPRESSED LIQUID #EN B 70<)O-109SWHHCL 

/JENTHALPV OF SATURATED LIQUID B 1090-1095WHHSL 
IIPRESSURE OF SATURATEO LIQUID B 70<)0-1095WHPSL 

IIENTROPV OF SATURATED U[JU[(l 70'J0-I095"'HSSL 
#TEMPERATURE OF SATURATED LIQUID FROM ENTHALPY 7090-1095WHTSH 

S #ENTHALPY OR EfliTROPY IN LIQUID SUPERHEAT OR loin REGION 13 7090-1095"'H55I 
llONTAL CYLINDRICAL TANKS IlLIQUID VOLUMES IN FLAT END HOR B 0650-09.7.005 

IIVISCOSITY OF LIQUILJ WATER t3 1090-I095",HVIS 
flllST 15 A 010S--MI-OS8 
liLIST 77 A 0105--MI-05'J 

CONTROL PANEL FOR SOAP II B-WORO LIST, AND 650 LOAD CARll 1/402 e 0650-12.0.005 
USHARE CATALOG UP[JATER, LISTER. 1401 PROGRAM. H 0104-1224UCSCU 

11705 ADDRESS LI SlING [3 0-'OS-AO-005-0 
11705 AOllRE:SS lISTJNG B 0105-NW-00I-0 

70 LOREL1 2 • LOCATION REFERENCE LISTING IHO fI 7070-04.4.00) 
INT RECORD TAPE 40K IIFLDW CHART LISTING FROM ASSEMBLY PROG PR U 0105-113 0003 
01 HCARD REPRODUCING ANDIOR LISTING PROGRAM FOR THE IBM 14 [J 1401-01.4.003 

I,!KEYS SEARCH BCD LISTING TAPE ROUTINE B 0709-0921VGKfY 
UFLOATING POINT LOG AND LN A II06S0-03.1.01'} 

liLOG 10 A, LN E A B 0650-03 .. 1.013 
GIVEN x, THIS PROGRAM CALCULATES LN X TO 200 OR 20S. 1/ e 0104-0498CA004 

IIPROBABILITY OF LOSS OF LOAD II 0650-09.4.00(, 
IIDNE CARD LOWER LOAD B 0705-EK 0001 
.ONE CARD UPPER LOAD 070S-I:K 0002 

IICHANGE CARO LOAD 0705-AF-001-1 
IfCHANGI:: CARD LOAD 0705-AF-00l-l 

IICARD TO TAPE lOAD 0705-AF-012-0 
#lOAD AND UNLOAD DISK FILE 1 0650--UT-I03 

APE TO CORE ANO DRUMS IILeAD BINARY CARD IMAGES FROM T 0704-0395LLOIO 
FOR SOAP II B-~ORO LIST, ANO 650 LOAD CARD 11402 CONTROL PANEL 0650-12.0.005 

IILOAD DECK AUDITOR 0650-01.2.010 
ULOAD DI:CK GENERATUR. 0650-01.6.026 

USElF-CHECKING LOAD DECK GI::NI::RATOR 0650-01.6.033 
USO BUS LOAD flOW PROGRAM 0650-09.4.00l 
U99-BUS LOAD FlO~ PROGRAM 0650-09.4 .. 005 

/1.30 SERIES BUS LOAD FLOW PROGRAM B 0650-09 .. 4.012 
IIELECTRI~ LOAD FLOI1 PROGRAM. TAPE n 1620-09.4.001 
flHECTRIC LOAD FLOI1 PROGRAM. CARD" !\ 1620-09.4.001 

F .. IlOUMP ANll LOAO ROUTINE FOR IBM 650 it SOS ~ 0650-01.2.012 
"DOUBLE PRECISION flOATING POINT LOAD SUBROUTINE B 070 lt-03050SCON 

/lLOAD SUBROUTINE B 7070-02.4 .. 005 
#lOAD 2 UNLOAD DISK FILE 2 A 0650--UT-104 

11709 FORTRAN LOAD/UNLOAD PACKAGE B 0109-1133EL9LU 
flANALYSIS OF LATERAllY LOADED PILES B 0650-09.2~OI3 

f.fFOUR-PER-CARD LOADER B 0650-01.2 .. 001 
IISEVEN-PER-CARD LOAOER B 0650-01.2.002 

fiINDEPENDANT TABLE LOADER II 0650-01.2.011 
IIMULTlPLt: PROGRAM DUMP AND LOADER B 0650-01.5.004 

IlAIlSOLUTE BINARY LOADER t3 070 l+-0405PFCCf! 
/IT",O CARD BINARV AND OCTAL LOADER B 0104-0381ASAS5 

1124 "'ORD PER CARD BINARV LOADER 13 0704-0263MUUlL 
IIOECIHAL, OCTAL, BCD LOADER B 0104-0073UAOBC 

IIf"NEMONIC OCTAL LOADER tl 0704-0274RSOl', 
flBINARV OCTAL LOADER 13 0704-0215NYBOL 

#SIX CARD UPPER LOADER t3 0704-1183GUCOR 
11704 SURGE OBJECT LOADER B 0704-0B77ECOLO 

nXTENDED FORTRAN 2 BSS LOADER B 0704-0902NULUC 
#RELOCATAElLE FORTRAN ElSS LOADER i:I 0104-0909MPBSS 

IIGENERAl PROGRAM LOADER 0704-0844MEGPL 
BINARV CARD AND CORRECTION CARD LOADER IIABSOLUTE 010'1-0525PKCSB 

fiDECIMAL, OCTAL, BCD LOADER B 07011-0756RWINP 
URELOCATABLE BINARY LOADER 0704-0467BECSB 

UDECIMAL, OCTAL, BCD LOADER 0704-0756RWINP 
"ARGONNE TAPE LOWER BINARY LOADER 0704-0503AN I 11 

#ARGONNE CARD TO BINARV TAPE LOAIJER [J 0704-0503ANIll 
IIGENERAL PROGRAM LOAOER B 0704-05080IGPL 

/lBINARY TAPE LOADI:R U 0704-042':'>-.lBTSO 
lIBINARV OCTAL CARD OR TAPE LOAOt:R U 0704-0690GDBOT 

HABSOLun ANI} CORRECTION CARD LOADER B 0704-0572PFCCS 
ItRELOCATAULE BINARY LCAllER B 0709-0563SE9RB 

CARD RO'" BINARY-OCTAL .UPPER CARD LOADER 11709 FOUR B 0709-081<JC.UBOC 
UBINARV AND OCTAL LOADER B 0109-C951NAon 

IISELF-LOADING BINARV-OCTAL LOWER LOADER B 0709-0999RL039 
IiRew BINARY CARD LOADER e 0709-1034SCCSU 
IICORRECTION CARD LOADER (\ 1401-01.4.001 

IIRELOCATING LOADER e 1620-01.2.002 
IIOECI~AL, OCTAL, BCD LOADER 1090-113BR"'INP 

IIIQ HOD LOADI:R 7090-1Z11IQMDL 
AL-COLUMN BINARV ON LINE FORTRAN LOADER IH~ELOCATABLE OCT 0704-0912ASA58 

flCALL it CARAT ASSEMBLED LOGICAL LOAOI:R 1401-01. 1 •• 002 
/IMURA LO .... ER BINARY LOAOER lONE CAROl 0704-0251MULRL 

I/HURA UPPER RELOCATABLE BINARV lOADER lONE CAROl 0704-0432MURBL 
HOCTAL COLU~N BINARY CARD LOADER /THREE CARDS/.. 0704-0668.~UCBL 

IlBINARY LOADER AND CHECKSUM CORRECTOR 0709-0563SE9BL 
IIPRINT BSS LOADER DIAGNOSTICS 0704-0830MINOL 

TSF. CARDS /ION-LINE LOAOEH FOR COL. DIN. AOS. AND 0704-10120RCBL 
HABSOLUTE BINARY UPPER LOADER ONE CARD 0709-1102SE9DU 

# 70<)-7090 LOADER PACKAGE 0109-1045WOLOA 
HWRITE BSS LOADER STORAGI: f'lAP 0704-0830~ISTP 
IIWR[ft: BSS LOADER STORAGE MAP 0104-0030MISTP 

HGENERAL CARD LOADER SUBROUT INE GROUP 0704-0lI46PEC5,~ 
nAPE CREATING PROGRAM AND LOADER SUBROUTINE. 0104-073'IPFPRO 

FN II BINARY SYMBOLIC SUBROUTINE LOADER ",ITH FL.PT .. OFL.. II 0704-0B4BAKBSS 
UTE AND CORRECTION TRANSFER CARD LOADER. #ABSOL 0704-0673",H005 

IIABSDLUTE AND RELCCATABLE OCTAL LOADt::R. 0704-0623ELROL 
ONE CARD ABSOLUTE BINARV UPPER LOADER. I/. H 0704-0413CSBUL 

BINARV CARD AND CORRECTION CARD LOADER. IIABSOLUH ti 0704-0525PKCSB 
liTHO MACHINE LOADt:R. B 0709-0709RWH~L 

TAPE IROW AND/OR COLUMN BINARYI LOADER. IIFORTRAN CARO OR Q 0709-1163M"'RCT 
S PROGRAM IISOS PROGRAM LOADER. CALLS lN A SELECTED $0 U 7090-1229IQCSO 

I#FCRTRAN LOADER/PACKAGE 7070--FO-1l6 
#RELOCATING BINARY LOADER, UPPER 0704-0525PKC~[J 

IlRELOCATlNG BINARV LOADER,LOWER 0704-0525PKcse 
IIRELOCATING BINARY LOAIJER,LOWER 13 0109-0563SE9LR 
NRHCCATING BINARY LQAOI:R,UPPER B 0109-0563SE9UR 

YPROGRAM LOADERS H 1620-01.2.001 
«CHAIN LOACING ADDITIONS r. DELETIONS II 06~0--UT-I04 

RAtJMING YMACHINE LOADING PROBLEM OF LINf.AR !'ROG B 0104-07!19iBMLl 
RFIVE-PER-CARD LOADING ROUTINE [l 0650-01.2 .. 003 

IISIX-PER-CARO LOADING ROUTINE 11 0650-01.2 .. 004 
HEIGHT-PER-CARD LOADING ROUTINE II 0650-01.2.006 

/tLD, LOADING ROUTINt: 1I 0650-01 .. 2.007 
USORT 55 CHECKING LOADING ROUTINE. B 0705-EQ-001-0 

INARV CONVERTER '/n09 SELF LOAOING ROW BINARV TO COLUMN B B 0709-0808GORCC 
USELF LOAOING TAPE 'nRITE PROGRAM.. ~ 0704-08991-'ETOU 
IiSI:lF LOADING TAPl ",RIlING ROUflNE B 0704-07BlwH004 
IISELF LOADING TAPE ",!tITING ROUTINE Ii 070 11-0701WHOOI, 

IILOAUOHETER W-6 TADLE: II 0650-09.2.037 
ION ANC TRANSFER IILUADS BINARY ABSOLUTE, CORRECT B 0704-04l,9~\l951 

#AB AND LOB 0650-01.2.000 
N RADIAL LINES #lOCATION OF SHUNT CAPACITURS 0 [J 1620-09.4.002 

111010 LOnELI 2 • LOCATION REFERENCE LISTING tl 1010-0/, .. 110003 
IIACORESS LOCATION SUBRUUTINE. II 070<)-1120ATLOC 

/lROaT AND GAIN LCCt.;S B 0650-09.0.001 
IIFLOATING POINT LOG AND LN A B 0650-01.1.019 

IILOG BASE 10 OR nASEE b 7070-00.2.002 
HSUBRQUTINE LOG EX FOR THE 7010 II 7070-00 .. 2.004 

Y CALCULATION FROM RADIOACTIVITY LOG INTERPRETATION IIPOROSIT [I 0650-09.6.006 
IILOG 10 A, LN E A B 0650-03.1.013 

NARY ARITH.. NtlORMALILED LOG-EXTENDED RANGE FLOATING BI B 0704-0310RS013 
IINATURAL LOGARITHM 06S0-03.1 .. 014 

I/.COMPL[X NATURAL LOGARITHM 0704-0354NA66. 
ItFLOAflNG NATURAL LOGARITHM 0704-0069LAS02 

/IF I XED PO INT LOGAR I TI1I'" 0704-0466RL017 
HFlOATlNG POINT NATURAL LUGARITHM 0709-0501IBLDG 

ING POINT SUIlROUTINE FOR NATURAL LOGARITHM FOR IIFLOAT 0704-0525PKLGA 
IlINTERPRETABLE DOUllLE PRECISION LOGARITHM INSTRUCTION 0704-0'HJ5BSLNX 

I/.FLOATING POINT NATURAL LOGARITHM OF NORMALIZED l~ 0709-06651BLG3 
N FOR CCtJPlEX ARGU"'E~HS I/.LOGARITHM OF THE GAMMA FUNCTIO [J 0704-0 l193LAS86 

NFLCATING-PO[NT 709 NATURAL LO~ARITtIM SUBROUTINE B 0709-0892RWLN3 
IILOGAR I THM SUB ROUT INI: [) 7070-08.2.005 

NNATURAL LOGARITHM SUBROUTINE B 1070-08 .. 2.0013 
III~URA FIXED POINT LOGhRIT"'M. ~ASE E B 0704-02B3MULOG 
IH/UR~ FIXED POINT LOGARITHM, BASt: 2 B 0704-0280~tULOG 
IIMURA FIX!:\) POINT LOGARITHM, BASE 2.. A 0704-0357!-',ULOG 

OR 32K704 UGENERAL LGGICAL CORE SORT SUBROUTINE F 070 1,-1054E1SSEA 
II RESET AND ClEAR CORE AND N LOGICAL DRL:~S 0704-04{,3LL02 tl 

NCALl • CARAT ASSEMBLED LOGICAL LOADER 1401-01.4.002 
IHE /I LOG ICAL MEflORY SORT, t-:INIMUI'I T D704-0468CF005 

",SQUARE TABLE LOOK UP 0105-AF-013-0 
liN DIMENSIONAL TABU:. LOOK UP 70,}O-1204MACU~ 

/#TRIVARIATE TABLE LOOK-UP 0101+-0452SCTRI 
EM #NEW MACRO LOOK-UP FOR 705 AUTOCODER SYST B 0105-PG-012-0 

ItRANDOM TABLE LOOKUP SUt>ROUTiNE H 0704-055ICSDEV 
NE #TAIlLE READ IN [. TABLE LOUKUP, INTERPOLATiON SUQROUTI B 070t+-06S9GCTLU 

#MATRIX LOOP TEST B 0704-0085CLMLP 
IILOOPCOOER 0705-H6-001-0 

LISTING 11-7070 LORELI 2 • LOCATION REFEReNCE 7070-04.4.003 
IIPR08A8IlITY OF LOSS OF LOAD 0650-09.4 .. 006 

#TRANSMISSION LOSSES AND PENALTY FACTORS B 1620-09 .. 4.008 
PROGRAM NUCLEAR-CODE 1# LOST A CROSS SECTION AVERAGING e 0650-013 .. 2.004 

/JRHOCATING BINARY LOADlR,LOW[R B 0704-0525PKCSB 
IIRHOCATING BINARY LOADI:R,LOWER B 070?-0563SE9LR 

/lARGONNE TAPE LOWER BINARY LOADER [} 0704-0S03ANIll 
#MURA LOwER BINARY LOAULR lONE CAROl B 0704-0251MULBL 

/lONE CARD lOwf:R LOAD B 0705-EK 0001 
IISELF-LOADING BINARY-OCTAL LOHER LOADER D 0709-0999RL039 

RTER 1ILP/90 TO SCROL 704 INPUT COWE B 0704-0937ERCON 
650 IfU:C SURFACE FITTING FOR IjASIC Ii 06'i0-08.3.001 

IILS- 3 B 0650-06.0.024 
NERAL PURPOSE SVSTEM FOR THE 650 L2 NGE B 0650-02.0 .. 008 

EST.r.SCHED. Pf-tASE ON LV .. LESS. M. C. FRISH£lERG IIUAST COST H 06'50-10.3.00') 
ROID CALCULATIONS. CARD" IIM-I00 ~OMENT OF INERTIA (. CENT B 1620-09.3 .. 004 
ROID CALCULATIONS. TAPE. IiM-lCO HOME:-JT OF INERTIA r. CENT B 1620-09.3.005 
E BEHAVIOR OF LIGHT HVDROCARBON M/ITHER~OOY"IAMIC PROPS AND PHAS e 0650-0').3.002 

OF RETURN. PVIA II • INF. CHAIN MACH. IIPR[SENT VALUE AND RATE B 0650-07.0.017 
IIT'nO MACI'IN[ LOhUt:R.. B 0709-0709R',.jfML 

EAR PROGRAMMING NMACHINE LOAU!NG PROllLEM OF LIN 0704-07891BMll 
R SYSTEt-t IINEW MACRO LOOK-UP FOR 705 AUTOCOLJ[ 070S-PG-OIZ-0 

11704 MACRO-SAP ASSEMBLE.R. 0704-0958MIMS 
SUBROUTINES IIMAD TRANSLATOR AND ASSOCIATED 0704-1101UMMf\D 

ItMAllSMI CURVE: SMOOTHING ROUTINI: e 7090-1241~ADSM 

elL 111 /lFL DEC INTERP SYS 650 MAG DRUM CALC w/IMMED ACCESS e 0650-02.0 .. 021 
ISTICAL INTERPRETIVE SYS FOR lAM MAG ORUM CALCULATOR ItSTAT 0650-06.0 .. 017 
II~GD BElL TRANS PRCG FOR 650-653 MAG DRUM CONE STGL co~ru 0650-02.1.011 

#MAIN RE-GRESSION PROGRAM 0704-0822TVRfM 
TRACTS /Ill 1401 PROGRAM T,o MAINTAIN THE SHhRE U[JRARV ABS 0704-116~PNSLI 

IIMAKE SAl-' OCTAL 0704-0513BE:.SAK 
#MANAGEMENT DECISION MAKING EXERCISE 7070-12 .. 9.002 

SV IISVSTEM IMMEDIATELY MAKING PROGRAMMING LANGUAGE EA C704-1096TVS~lP 
IIMAN-SCHEDULING 06S0-10.).006 

ReISE IIMANAC.El~ENT DECISION MAKiNG £XE t> 7070-12.9 .. 002 
UN INVENTORY MANAGEI-1ENT SIMULATOR. CARD'" 1620-10.2.001 

IIINVENTORY MANAGI:MENT SIMULATOR II TAPE. 1620-10.2.002 
IIINVI:NTORV MANAGEMENT SIHULATOR .. CARD" 1620-10 .. 2.003 

FORTRAN VERSION /lINVENTORY MANAGEMENT SIMULATOR1010 FULL 1070-12.1.001 
HAPE MANEUVERING ROUTINE. 070'+-0688GKT!>'R 

LUCING lID UMANIPULATE BCO-COOED DATA, INC 0704-0079MI4?C 
RAI'I FOR THE 709 I#MATRIX HANIPULATING INTERPRETIVE PROG 0709-C936LlM~I 

CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION IIFLOW 0709-0824LLFLC 
ERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION IICO!",IT - GEN 0709-11'J8MICO!~ 

/I"'RITE BSS LOADER STORAGE MAP P, 0704-083CMISTP 
NWRlTE [lSS LOADER STORAGE MAP B 07Q4-0830MISTP 

NT-OUT PROGRAM IIFORTRAN MAP AND MISSING SUBROUTINE PRI B 0704-0909MPMAP 
IIFORTRAN- tJ,APPER ROUTINE [l 1620-01.6.0160 

EMeLY SYSTEM CONVERTED TO TAPE. MASCOT· IIMODIFIED ASS t3 1401-01.1 .. 0~1 
Y OF SPS TWO. #FULL MAST ·FULl MINNEAPOLIS ASSEt-'BL 1I 1401-0}.1.006 
PS HiD • III-'.AST itMINNEAPOLI ASSEMBLY OF 5 B 1401-01.1.005 

If-CREATE MASTER PROGRAr-< TAPE B 0705-AO-OI0-0 
IISEARCH MASTER PROGRAr-'; TAPE Il 0705-AO-011-0 

HMATES • MAST!:R TAPE EXECUTARY PROliRflMS 1070-03 .. 4.003 
HMAXIMUM DENSITY FO GRANULAR MATERIALS 0650-09.2.012 

PROGRAt-'S .. HMATES • MASTER TAPE EXECUTARY 7070-03.4.003 
#MATH F IN ~ 0650-07. o. 007 

M ONE IIFORTRAN MATHE/I_ATICAL PROGI{AMMING SYSTE [J 07Q4-0863RSMl 
M I-ALL "SOLUTIONS liMATHEMATICAL PROGRA)'J;MING SYSTE B 0704---1092R5MIA 
M TI10 #MATHEI~ATICAL PROGgAMMING SYSTE B 0709-1QJ7SCM2 
UNCTIONS SUQROUTINE NMATHIEU AND /-'.ODIFIED 1-'ATHIEU F B 0650-03 .. 2 .. 006 

IIMATHIEU AND MODIFIED MATHIEU FUNCTIONS SUBROUTINE B 06')0-03.2.006 
IIMOLECULAR SPECTROSCOPY MULT OF MATRICES 0650-05 .. 2.023 

UREAL EIGENVALUES OF REAL MATRICES C70'+-0635RWEIG 
IlLlNEAR ECUATION SOLVER OF BANO MATRICES 0709-0990RWLE4 
EVALUATOR FOR NEARLY TRIANGULAR MATRICES IiDETERMINANT 0704-0635RI1DI:.T 

o EIGENVECTORS 01" REAL SYMMETRIC MATRICeS I/EIGENVALUES AN B 0704-1029ANF20 
IIEIGENVALUES OF REAL SVMMt:TRIC MATRICI:S BY THE JACOBI METHOD n 0650-05.1.006 
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"EIGENVALUE FOR SYM",ETRIC MATRICES IN FLOATING POINT B 0704-0260NA189 
NSTORE ROW MATRICES INTO A LARGE MATRIX B 0104-0223CLMST 

NEIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 1620 DIP SYS B 1620-05.0 .. 004 
NEIGENVALUES OF REAL SYMMETRIC MATRICES ON 1620 DIP SYSTEM B 1620-05 .. 0.003 

II IIGENERATE MATRICES TO BE SOLVED BY NU TP B 0704-1l10NUGEN 
N QUARTIMAX ROTATION OF A FACTOR MATRIX 'PATER B 0650-05 .. 1.001 

NlATENT ROOTS ANO VECTORS OF A MATRIX B 0650-05.2.016 
EIGENVALUES & EIGENVEC.TORS OF A MATRIX no OBTAIN B 0650-05 .. 2.025 

STMULTIPLY REAL BY SYMETRIC REAL MATRIX NPO B 0704-0273ClMMP 
RMINANT AND EIGENVECTOR FOR REAL MATRIX 'DElE 8 0704-0116ClDET 
IISTORE ROW MATRICES INTO A LARGE MATRIX B 0104-0223ClMST 

11K TIMES UNIT MATRIX B 0704-0D85ClMKO 
11704-FORTRAN I I SUBPROGRAM FOR MATR I X B 0704-070SMIHD I 

EIGENVECTORS OF A REAL SYMMETRIC MATRIX 'EIGENVALUES AND B 0704-0664ANF20 
PY LATENT ROOTS AND VECTORS OF A MATRIX NMOLECULAR SPECTROSCO B 0650-05.2.024 
VECTORS OF NON-SY"'METRIC SQUARE MATRIX ,\IElGENVALUES AND ElGEN B 0650-05.2 .. 018 
ALUES AND EIGENVECTORS SYMMETRIC MATRIX - FI IIEIGENV B 0704-0474NU»XE 

.INTERPRETATION MATRIX ABSTRACTION B 0104-0085ClMTX 
IIGENERAL MATRIX ABSTRACTION FROM TAPES B 0704-0367"lB"lTX 

POINT '''lURA MATRIX ADD OR SU8TRACT, FIXED B 0704-0432MUMAS 
IIMATRIX ADDITION B 0704-008SCLMAD 

N. IIDOUBLE PRECISION MATRIX ADDITION AND SUBTRACTIO B 0704-0744AMDPA 
IJNORMALIlE MATRIX BY COLUMNS. 8 0704-0236CL"lNR 
IINOR~AUn MATRIX BY ROWS B 0104-0236CLMNR 

DOUBLE-PRECISION FLOATING 131NARY MATRIX CONVERSION PROG II- B 0704-0329NYDFM 
INE N704-SAP-CODED MATRIX DJAGONALIIATIO~ SUBROUT B 0704-0697MIHOI 

11704-SAP FLOATING-PT. TRAP MATRIX DIAGONAlIlATION A 0704-0705MIHDI 
IPlY OR DIVIDE, REAL RMATRIX ElEMENT BY ElEMENT MULT B 0704-0273CLMMD 

NSOLUTIoN OF GENERAL MATRIX EQUATION AX - B. B 0704-01411Asa8 
ERVAL ARITH.. ffSoLUTION OF MATRIX EQUATION AX-B USING INT D 0704-Q8BOIBSM[ 
ERVAL ARITH. 'SOLUTION OF MATRIX EQUATION AX-B USING [NT B 0704-08aOIBSME 

IILlNEAR MATRIX EQUATION SOLVER B 0704-063SRWMAT 
IIMATRIX EXPAND B 0704-008SCLMEX 
IIMATRIX HEADING REMOVAL B 070'f-00B5CLMBH 

COLUMNS /lMATRIX INTERCHANGE OF ROwS AND B 0704-008SCLMIN 
NMATRIX INVERSE B 0704-008SCLMIV 
IIMATRIX INVERSION B 0650-05.1.001 

NCOMPLEX ARITt1METIC MATRIX INVERSION B 0650-05 .. 1 .. 003 
"MATRIX INVERSION 8 0650-05.2.001 

NLARGE SCALE MATRIX INVERSION 8 0650-05 .. 2.007 
HHATRIX INVERSION B 0650-05.2 .. 008 

f#OOUBLE PRECISION MATRIX INVERSION B 0650-05.2 .. 00<') 
'SYMMETRICAL MATRIX INVERSION B 0650-05.2.013 

NMATRIX INVERSION n 0650-05.2.015 
IIMATRIX INVERSION tl 0704-005BUAINV 
#MATRIX INVERSION 8 0704-0232NYDMI 

NDOUBlE PRECISION MATRIX INVERSION B 0704-Q40SPFIOP 
#A GENERAL PROGRAM FOR COMPLEX MATRIX INVERSION B 0704-101SANFIO 

OF SIMULTANEOUS 
UATIONS 
OUS ECUATIONS 
LIMINAT.lON 
NG 
I R 1 • 

NMATRIX INVERSION B 0705-E2-004-0 
IIMATRIX INVERSION B 1620-05.0 .. 006 

IISINGLE PRECISION MATRIX INVERSION B 7070-10.1 .. 003 
IIGENERAlIZEO MATRIX INVERSION - PRINT I - 8 0705-16 0010 

LINEAR EQUAT IIMATRIX INVERSION AND SOLUTION B 0650-05 .. Z.011 
IIMATRIX INVERSION AND lINEAR EQ B 07D4-1030ANF40 

117070 MATRIX INVERSION AND SlfolULTANE B 7070-10 .. 1 .. 002 
IIMATRIX INVERSION BY GAUS~IAN ~ B 0650-05.2.002 
NMATRIX INVERSION BY PARTITIONI B 0704-0324r~ymlI 

E I~PRCVEMENT OF ACCURACY 
OF LINEAR EQUATIONS 

IiMATRIX INVERSION ROUTINF I - ~ B 0650-05.2.012 
IIMATRIX INVE:.RSION \<lITH ITERATIV B 0650-05.2 .. 022 
NMATRIX INVERSION WITH SOLUTION B 0704-0664ANF40 

IISYMMETRIC MATRIX INVERSION. B 0704-0~73CFOO<) 
NT-'ATRIX INVERSION.. B 0704-0405PHll 
IIMATRIX LOOP TEST B 0704-0085CLMLP 

VE PROGRAM fOR THE 709 IIMATRIX MANIPULATING INTERPRETI B 0709-0936LLM~n 
IIFlOW CHART ANALYSIS BY 800LEAN MATRIX MANIPULATION B 0709-0824llrLC 

flVECTOR 8Y SYMMETRICAL MATRIX MULTIPLICATION B 0650-05.2.014 
I/MATRIX MULTIPLICATION B 0704-008SCLMMP 

NDOU8LE PRECISION MATRIX MULTIPLICATION.. B 0704-0699AMOP11 
flMATRIX MULTIPLICATION B 0704-0435MAMAT 

1I00UBlE PRECISION MATRIX ~ULTIPlICATION B 7070-10.1 .. 001 
T/ IIMURA MATRIX MULTIPLY IFLOATING POIN B 0704-0432,"1UMAM 

#MATRIX PACKAGE B 0650-01.6.036 
IIMXV PROGRAM FOR LINEAR PROGRAM MATRIX PREPARATION B 1620-10.1 .. 004 

NMATRIX PRINT B 0704-008SCLMPR 
IIBUMP, BOSTON UNIVERSITY MATRIX PROGRAM 0 0650-02.1.006 

NMATRIX PUNCH B 0704-0085CLMCP 
NQUASI-TRIDIAGONAL MATRIX ROUTINE B 0704-1109NUTPL 

NMODIFIED QUASI-TRIDIAGONAL MATRIX ROUTINE. B 0704-0901NUHLU 
"DOUBLE PRECISION MATRIX SCALAR MULTIPLICATION e 0704-0759AMDPS 

liNEARLY TRIANGULARIZATION OF A MATRIX SUBROUTINE B 0704-0635RIoj"lTR 
#MATRlx SUBTRACTION A 0704-0085CLMSH 

M. .¥EXPAND TRIANGULAR MATRIX TO SQUARE SYMMETRIC FOR B 0704-0460MIEXA 
NC()NTRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR FORM. B 0704-0460MICNT 

#MATRIX TRANSFER B 0704-0223ClMTA 
S IT ION IiMATRIX TRANSLATION Ala TRANSPO H 0650-01.6.031 

IIMATRIX TRANSPOSE 0 0704-00B5CLMTR 
#SQUARE MATRIX TRANSPOSE ON ITSELF B 0704-0432MUMTR 

DISPLACED IN CORE NSQUARE MATRIX TRANSPOSED ON ITSELF OR 13 0704-0661GDF02 
IIMATRIX TRANSPOSED ON ITSElF B 0704-0290GEMTO 

NSQUARE MATRIX TRANSPOSED ON ITSELF 0 0704-0290GESTO 
NANT AND EIGENVECTOR FOR COMPLEX MATRIX. 1I0HERMI B 0704-0116CLOET 

IIOPERATE ON A REAL, SYMMETRIC MATRIX. B 0704-0460MIOPM 
AND EIGENVECTORS OF A HER~ITIAN MATRIX. IIEIGENVALUES U 0704-0884PKHMl:. 

AND Vt;;CTORS OF A REAL, SYMMETRIC MATRIX. IIEIGENVALUES B 0704-0460MIHIJI 
LUE PR08 .. OF A COMPLEX HERMITIAN MATRIX. NPRHIM. tIGENVA B 0704-0460MIMAU 

tAL FIT 
TERIALS 
T. 

IIMATRIX-VECTOR MULTIPLICATION B 0650-05.1.004 
#MATRIX-VECTOR PRODUCT H 0650-05.1.009 

1#7070 INTERCORRELATION MATRIX, CORRI B 7070-11.3.003 
117070 INTERCORRHATION MATRIX, CORR2 - FOR CARD INPUT 8 7070-11 .. 3.004 

IIMAXF A 0650-05.1.010 
nlEAST MAXIMAL ABSOLUTE ERROR POLYNOM H 0704-0S00BSBFP 

IIMAXIMUM DENSITY FO GRANULAR MA B 0650-09 .. 2.012 
NRANDOM NO. GENERATOR, MAXWELL-BOLTZMANN OIST. FT. P B 0704-07430RMAX 

IIRESTART PROGRAM FOR MD SORT B 0709-1160MDSRS 
ARIANCE OR COVARIAkCE AND ADJUST MEANS PROGRAM NANALYSIS OF V B 0650-06.04034 

IICORRECTION OF COAL MOISTURE MEASUREMENTS B 0650-09.4.011 
TIC SYNTHESIS OF PATH GENERATING MECHANISMS IIKINEMA B 0650-09.5 .. 003 

NMEM PR INT ANALYSER 8 070S-S8-006-0 
RY SUBROUTINE 10ENTIFICATION AND MEMORY ALLOCATION II- BINA B 0704-0739ARPEK 

TINE 
NMEMORY COMPARISON ~UMP B 0104-0931PKtOM 

"'UNIVERSAL MEMORY DUMP AND CONDENSING ROU B 0650-01.6.028 
.M[MORY DUMP AND RELOAD ROUTINE 1:\ 0650-01 .. 3.008 

N7C5 MEMORY INTERPRETER B 0705-AO-009-0 
NTERRUPT FORTRAN-lOADING TO COPY MEMORY ON TO TAPE. I/!I B 0109-1l64MWFOT 

IIAL TERED MEMORY PRINT B 0705-EQ-005-0 
!lTRAP OCTAL MEMORY PRINT - ITRAP SCOOPI B 0704-0278UASPO 

IIOCTAl MEMORY PRINT OUT PROGRA~ B 0704-0286NYDSI 
IITRACE AND RECORD ALTERATIONS IN MEMORY PROGRAM B 0704-0395Ll003 

'DYNAMIC ACCESS TO MEMORY PROGRAM B 0704-0395LL002 
1IMEMORY PUNCH OUT B 010S-AF-002-0 

20 

CORDS 

RAL PURPOSE 
NS. 

IiSAVE MEMORY SORT S7-PH3 8 0705-CU-002-0 
LOGICAL MEMORY SORT, MINIMUM TIME B 0704-0468CFOO~ 

113 WAY MERGE PROGRAM 8 0704-0427NSMRG 
IIFORTRAN OUTPUT MERGE PROGRAM B 0704-08S3ME020 

'GENERALllEO MI;RGE PROGRAM FOR UN8l0CIC.EO RE B 1401-01.2.002 
IITAPE MERGE 2 A 0650--SM-401 

,MERGE 2 A 1401--5M-044 
IIMERGE 709 A 0109--So'1-067 
HMERGE 80 A 0705--SM-055 
'MERGE 91 A 7070--SM-078 

'VIPP MERGER. B 0709-1136.BWVIP 
flVIPP MERGER .. SECOND PHASE OF A GENE 8 0104-0926TAVIP 

HWO-DIMENSIONAl MESH FOR RElAXATION CALCULATIO 8 0704-0725PKMER 
IIMESH GENERATOR B 0704-0233ATMGl 

o flOW DISTRIBUTION. HARDY CROSS METHOD ,FLU! B 0650-09.7 .. 007 
IIFACTOR ANALYSIS BY THE CENTROID METHOD B 0650-05.1.008 
tAt: Of BEST FIT BY LEAST SQUARES METHOD ,POlYNQM B 0650-06.0 .. 006 
ION SUBROUlINE, INTERVAL-HALVING METHOD liTERAl B 0704-0327GMITR 

'CRtTlCAL PATH PROGRAMMING METHOD B 0704-1188GMCP 
FITTING- SIMULATED PLANT RECORD METHOD 'CURVE 8 1620-09.4 .. 009 

'SQUARE ROOT, TOPtER METHOD 8 7070-08.3 .. 002 
INEAR REGRESSION BY THE STEPWISE METHO~ 'MULTIPLE l 8 7070-11.3 .. 002 
R THE GAUSS-SOUTHWEll RElAXATION METHOD NA PROGRAM FO B 0650-09.6.014 
AN EQUATION WITH NEWTON-RAPHSONS METHOD 'SOLUTION OF 8 1401-11.0 .. 001 
TlON PROBLEM, HOW- OR HUNGARIAN METHO~ 'THE TRANSPORTA B 0704-0464IBTFl 
ROUTINE, 10 PT .. GAUSS QUADRATURE METHOD IINTEGRATION SUB B 0704-0237GLGAU 
SYMMETRIC MATRICES BY THE JACOBI METHOD IIEIGENVALUES OF REAL B 0650-05.1.006 
&REGRESSION ANALYSIS BY STEPWISE METHOD "MULTIPLE CORRElATION B 7070-11.3.007 
LYNOMIAlS IINEWTONS METHOD FOR FINDING ROOTS OF PO B 0104-0110GlROP 
TION IIFLOATING POINT GILL METHOD FOR RUNGE-KUllA INTEGRA 8 0704-0491RWDE4 

lITHE WHERRY-WINER METHOD OF FACTOR ANALYSIS B 0650-06.0.028 
UHE SYMMETRIC METHOD OF LINEAR PROGRAMMING B 0650-10!-1 .. 00B 

NAN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING B 0650-01.1.003 
'VARIABLE METRIC MINHHZATION B 0704-0980ANI01 

NNUMERICAL INTEGRATION BY MIDPOINT PROCEDURE B 0704-1017ANDI0 
"RAY TRAJECTORY MIGRATION B 0650-09.6.017 

119X9 TEN MILLISECOND MULTIPLY SUBROUTIN B 1401-03.0.001 
2ND ORO .. EQ. IIFLOAT .. PT. MILNE, RUNGE-KUTTA INTEGRAT .. 0 B 0704-0450RWDE3 

IIDBl. PREC. flOATING PT. MILNE, RUNGE-KUllA INTEGRATION 6 0704-0610RWDE3 
cun IICOMPUTATION OF A MIN 2 LEVEl t./OR SWITCHING CIR B 0704-1104PKMIN 
OVER A ROAD NETWORK IITRACING A MIN. PATH 8ET. lONE CENTROIDS 8 0650-09 .. 2.080 
ON ON A FINITE POINT SET /iEMINI~AX- POLYNOMIAL APPROXIMATI 8 0650-06 .. 0.043 

flVARIABLE METRIC MINIMIZATION B 0104-0980ANlOl 
:TlON OF N VARIABLES IIMINIMIZATION ROUTINE FOR A FUN B 0704-0B04RWMIN 

1i81NARY DECK MINIMIZER B 0704-0333CWBOO 
ItBCOLEAN ALGEBRA MINIMIZER B 7090-1l97LlBAH 

FOR SURFACES AND CURVES NHIN[MUM ARC LGTH .. INTERPOLATIO B 0704-04B3NA029 
TABLE DISTRIBUTION IIMINIMUM ERROR ROUTINE FOR STEA B 7090-109SWHOS8 

I/. ZERO, MINIMUM SOLVER B 0704-1041JPIOH 
LOGICAl MEMORY SORT, MINIMUM TIME B 0704-0468CF005 

HING ItCOMPUTATION OF A MINIMUM TWO-lEVEL AND-OR SWITC B 0704-0787PKMIN 
FRAMES NAUTOMATIC MINIMUM WEIGHT DESIGN OF STEEl B 0650-09.2.052 

o _ 'FULL HAST -FUll MINNEAPOLIS ASSEMBLY OF SPS TW B 1401-01.1 .. 006 
MMATRIX INVERSION ROUTINE 1 • MIR 1 • B 0650-05.2.012 

IICOFIT NUCLEAR-CODE MISCElLANEOUS B 0704-NUClEAR 
IIEXFIT NUCLEAR-CODE MISCElLANE:OUS B 0704-NUClEAR 
#F0031 NUCLEAR-CODE MISCElLANEOUS 8 0704-NUClEAR 

ICJENTS 
ROGRAM 

UMP 

I!'MISCElLANEOUS UTILITY ROUTINES 8 0650-01.6.023 
I!'MISSING DATA CORRELATION COEFF 8 0650-06 .. 0.055 

NFORTRAN MAP AND MISS ING SUBROUTINE PR rr"T-OUT P B 0704-0909MPMA'" 
IIMITILAC B 0650-02.0 .. 002 

MOCTAL MfiEMONIC FLOATING POINT CORE D B 0709-0633WDOHF 
NMNEMONIC OCTAL LOADER B 0704-0274RS014 

3 MAG DRUM CONE STGE COMPU 'Mal) BEll TRANS PROG FOR 650-65 8 0650-02.1.011 

• PROG. DA-2 1 
ENT PROGRAMS 
WORK ·PROGRAM 

PROGRAM OA-3 
-PROGRAfo! TO-I 

T PROGRAMS 

MIQ MOD lOADER D 7090-12I1IQMOL 
IIBM 7070 PROGRAM MOO ROUTINE B 7070-03.1.001 

IIDIGITAL 
IIDIGITAL 
IIDIGITAL 
IIDIGITAL 
tJlOIGITAl 
II'DIGITAL 

IIMODA 8 0705-SR-006-0 
IlARDC MODEl ATMOSPHERE OF 1959 H 0709-0924RWHA5 

TERRAIN MODH SYS 4 POINT POLY. INTERP B 0650-09.2.062 
T[RRAIN MODEl SYSTEM HORIZONTAL AlIGNM B 0650-09.2 ... 040 
TERRA IN MODEL SYSTEM PREL I HINARY EARn., B 0650-09.2 .. 0lt2 
HRRAIN MODEl SYSTEM PROFILE SMOOTHING B 0650-09.2.063 
TERRAIN MODEL SYSTEM TERRAIN DATA EDIT 8 0650-09 .. 2.039 
TERRAIN MODEL SYSTEM VERTICAL ALICNMEN B 0650-09.2 .. 041 

NMOOEL 4 GEOOIMETER 11 0650-09.2 .. 085 
UDDRESS "'00 I FICA TI ON B 070S-BW-00l-l 

/lSORT 54 TECHNIQUE O.F MODIFICATION OF PHASE It B 0705-XE-00I-O 
IIS0RT 54 MOD[FICATION TO USE FILE SIZE B 0705-XE-002-0 

AN II ON-LINE TO OFF-LINE OUTPUT MODIFYING sueR. IIFORTR B 0104-0617ANlOI 
AN II OFF-LINE TO eN-LINE OUTPUT MODIFYING sueR. IFORTR B 0704-0631ANlOI 
RAN I ION-LINE TO OFF-LINE INPUT MODIFYING SUBR. 'FORT B 0704-0631ANZOI 
PIlER FOR USE OF SPECIAL CHAR NMODS OF INTER TRANS IT. COM 0 0650-02.1.002 
NE IIMODULO 2PI CONVERSION SUBROUTI B 7010-08.1.014 

CALCULATOR IIMODULUS 11 SElF-CHECKING DIGIT B 7070-02.9 .. 001 
IICORRECTION OF COAL HOISTURE MEASUREM[NTS B 0650-09.4.011 

IIDIATOMIC MOLECULAR INTEGRAL PROGRAM B 0704-0849HIOIA 
MATRICES NMOLECUlAR SPECTROSCOPY MULT OF B 0650-05 .. 2.023 

ROOTS AND VECTORS OF A MATRIX flMOLECUlAR SPECTROSCOPY LATENT B 0650-05.2.024 
MOMENTS OF INERTIA OF POLYATOMIC MOLECULES II B 0650-09.3 .. 005 
NCE LINE CALCULATION ,MOMENT DISTRIBUTION AND INFlUE 0 0650-09 .. 2 .. 033 

IIHOMENT DISTRIBUTION 8 0650-09.2 .. 005 
IIMOMENT DISTRIBUTION B 0650-09.2.009 

ALCUlATIONS _ CARD -
ALCULATIONS • TAPE. 

IHi-100 MOMENT OF INERTIA & CENTROID C 8 1620-09.3.004 
ItM-I00 MOMENT OF INERTIA & CENTROID C B IblO-09.3.00S 

BRIDGE '-'MOMENT REACT INFlU LINE OROINA 8 06S0-09.2.051' 
#'MOMtNTS OF INERTIA OF POlYATOM B 0650-09 .. 3.015 

TE FROM CONTINUOS GIRO. 
IC MOLECULES 

IIIBSYS MONITOR A 7090--SV-918 
'MON ITOR SUBROUTINE B 0704-0302NYMON 

PROGRAt-' 'MONITOR SUBROUTINE AND OUTPUT 8 0704-0302NYMON 
HONE PHASE MONITOR SYSTEM.. B 7090-10948ESYS 

11704 SElECTIVE MONITOR TRACE SYSTEM.. B 0704-0708WHSMT 
11704 SElECTIVE MONITOR TRACE.. B 0704-0601WHSt-'T 

'OFFLINE EOIT FOR FORTRAN MONITOR wiTH SOURCE LANG DEBUG H 7090-111SGPFMS 
IIEURIPUS-3 NUCLEAR-CODE HOfllTE CARLO B 0104-NUCLEAR 

IIDAEOALUS NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 
'POLYPHEMUS NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 

IISPAN-2 NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 
MSPIC-l NUCLEAR-CODE MONTE CARLO 8 0104-NUCL(AR 
nUT-TS NUCLEAR-CODE MONTE CARLO B 0104-NUCLEAR 

TINEI 'CONSTANTS FOR OR MONTE CARLO PKG. INOT A SUBROU B 0704-07430RMOC 
II MOONSHINE NUCLEAR-CODE 8 0650-08.2.001 

NMOROEM I I B 0650-06.0.026 
NA MORE ACCURATE RUNGE-KUTTA B 0704-0414GLMAR 

ftPOST MORTEM DUMP B 1620-01.5 .. 004 
NMOVE VARIABLE, GROUPED FIElDS B 070'S-PG-OI0-0 

CTR IGSEl,FMCTR,lINK,MOVE,OPHlT,SEQCK,SIGN,STRIP,VM B 0705-8""-002-0 
OF VELOCITY WITH DEPTH IINORMAL HOVEOUT CaMP. FOR LINEAR INC.. B 0650-09 .. 6.019 

ttMovEX B 0705-SR-001-0 
OATA NMOVING AVERAGf:.S OF TIM(-SERIES 8 0104-033SNYMA1 

SUBROUTINE SAVES THE CONSOLE IAC,MQ,IRAdRB,JRC, NTHtS B 0704-034SElSAV 



SUBROUTINE SAVES THE CONSOLE IAC,MQ,i"RA,IRB.IRC, IlTHIS B 0704-0345ELSAV 
SE MULTIPLE ,REGRESSION ANALYSIS, MR1 U7010 STEPWI £) 7010-11~3~OOl 

HHE TRANSCENDENTAL FUNCTIONS HU AND NU B 0704-0311GMMUF 
"'SWAP MU AND NU NUCLEAR-CODE PHYSICS B 0104-NUCLEAR 

IIIMUFT 3 NUCLEAR-CODE 0650-06~2.006 

IfMt:FT 4 NUGLtAR-COOE TRANSPORT 0704-NUCl[AR 
'~.OLECULAR 

BINARY ARITH. 
SPECTROSCOPY MULT OF MATRICES B 0650-05~2~023 

"'NORHALIZEO MULT~ EXTENO[!) RANGE FLOATING B 0704-0370RSOll 
TRANS FORHAT IONS 

AN II INPUT SUBROUTINE 
HEAT EQUATION SOLVER 

ELlABILIlY STUDIES 

.STEPWISE MULT. REGRESSIUN wITH VARIABLE B 7090-1191,ERMPR 
JlMULTI-DIHENSION SYMBOLlC FORTR B 0104-0iJ48ARSYM 
JlMULTI-MATE::RIAL ONE DIMENSIONAL B 0704-0652RWt1F2 
UMULTI-PURPOSE ESTIMATION FOR R I) 0704-105AWLHEL 

11620 MULTI-TRACE e 1620-01.4.00) 
ilMl;LTl-VARiABLE CORRELATiON B 0650-06.0.022 

OGRAM. IIMULTICOMPUNENT OISTIlLATION PR B 0704-1186180ST 
WER DESIGN CALCULATIONS /lMULTICOMPON1;NT DISTillATION TO B 1620-09.3.002 

1/ ONE-SPACE-DIMENSIONAL MlJLTIGROUP NUCLEAR-COOf: H 0650-08.2.003 
NSPORTEI:;UATION NUCLEAR-CODE II A MIJLTIGROUP P3, THE NEUTRON TRA 13 0650-08.2.028 
RiABLES MMULTIPLE CORRHATlON FOR 50 VA Il 0650-06.0.007 
ESSIONS ANALYSIS 'MULTIPLE CORRELATiONS AND REGR B 0104-0417PFCRI 
PROGRAIoI IFORTRAN MULTIPLE CORRtLATION ANALYSIS B 0709-1121NRNRM 
N ANALYSIS BY STEPWISE METHOD /lMULTIPLE CORRELATION(.REGRESSIO B 7010-11.3.001 

POINT. .SIMULTANEOUS MULTIPLE:: INTEGRATION, FLOATING n 010'.-0240NOSIG 
APE. .STEPWI SE MULTIPLE LINEAR REGRESS ION. T U 1620-06.0.006 
ARO • .STEPWISE MULTIPLE LINEAR R£GRESSION • C B 1620-06.0.007 
THE STEPwiSE METHOD 'MULTIPLE LINEAR REGRESSION BY B 7070-11.3.002 
LYSIS ON THE IBM 7070 .STEPwISE HUL TIPLE LINEAR REGRESSION ANA B 7070-11.1.006 

ER 
IIHULTIPLE NUMERICAL INTEGRATION Ii 0650-04.0.002 
RMULTIPLE PROGRAM DUI"P AND LOAD B 0650-01.5.004 
IJMULTIPLE REGRESSION ANALYSIS Il 0650-06.0 .. 001 
'MULTIPlE REGRESSION ANALYSIS P B 06S0-06.0 .. 030 ROGRAMS'RAP RAPA TRAP 

ION PROGRAM. 

HMULTIPLE REGRESSION ANALYSIS B 0650-06.0.031 
ItMULTIPLE REGRE:.SSION ANALYSIS B 0650-06.0.046 
HMULTIPLE REGRESSION I3ACK SOLUT n 0704-0749SCBQP 

JliNPUT EDITOR FOR. MULTIPLE REGRESSION CODE SCRAP 0 0704-0749SCIEM 
ION ANALYSIS PROGRAM~ 'MULTIPLE REGRE::SSION &. CORRELAT B 0704-071.9SCRAP 

IISTEPWISE MULTIPLE REGRESSION PROCEDURE B O'704-0471ERMPR 
HRI /H070 STEPWISE MULTIPLE REGRESSlUN ANAL't'SIS, [l 7070-11 .. 3.001 
SIVE ANAL't'SIS .MULTIPLE REGRESSIUN, COl"PREHEN 1\ 070',-0'H5TV~RC 

.eCD TAPE-CARD READING FOR MULTIPLE SCAN. B 0704-0904SISC,", 
/lMULTIPLE TAPE 1[ST ROUTINE a 7090-1113APMTT 

APE SYSTEMS NMUL T1PLE UTILITY PROGRAM FOR T A 1401--UT-039 
IIMATRIX-VECTOR MULTIPLICATION El 0650-05.1.004 

.VECTOR BY SYfoIMETRICAL MATRIX MULTIPLICATION B 0650-05.2.01' .. 
IIMATRIX MULTIPLICATION B 0704-00BSCLMm 

"DOUaLE PREC I SiaN MATR I X SCALAR MULT IPLICAT ION a 0704-0759AMDPS 
IIMATRIX MULTIPLICATION a 0704-0435MAMAT 

'DCUBLE PRECISION FLOATING POINT MULTIPLICATION t! 0704-0650RrJMUL 
"DOUBLE PRECISION MATRIX MULTIPLICATION D 7070-10.1.001 
'DOUBLE PRI;CISION MATRIX MULTIPLICATlON~ 0704-0699AMDPM 

ItMULTIPLIES TWO FOURIER SERIES. 0704-0788IBMFS 
IIOCUflLE PRECISION FLOATING MULTIPLY 1070-08.4.002 

"MURA MATRIX MULTIPLY IFLOATING POINTI 0704-0'.32MUMM', 
UMATRIX ElEMENT BY ELEMENT MULTIPLY OR DIVIDE, REAL 0704-0273CLMMD 

119X9 TEN MILLISECONU MULTIPLY SUBROUTINE 1401-03 .. 0.001 
"MULTIR(GROUP NUCLEAR-CODE 0650-0B.2.027 

NMULTITRI\CE • TAf'E • 1620-01.'+.006 
YS ONLYI NSORT, ALGEBRAIC. MUUtwOR!) KEYS. IWHOLE WORD KE 0704-05700RSRT 

OTTER 
LS 
IFIXED POINTI 

ROUTiNE 

UTINE 

SI:: E 
SE 2~ 

SE 2 

OUTlNE 
DUTINE 

A 
CISION Ar.DITION 

CAROl 
IXED POINT 
POINT! 

TINE 
INE 
TINE 
TI~E 

DE RAY TUBE DISPLAY 

LOADER lONE CAROl 
PRINT 
PRINT 

ROUTINES 

IIMURA BINARY PUNCH ROUTINE 0104-0256MUHPU 
#MURA BINARY PUNCH ROUTINE 0704-0256MU13PU 
#MURA BINARY PUNCH ROUTINE 0704-0263MUBPU 
#MURA BINARY PUNCH ROUTINE 4 0704-0283HUflPU 
IIMURA CATHODE RAY TUBE POINT PL B 0704-0321MUSCP 
IIMLRA COMPLETE elLIPTIC INTfGRA B 0704-0668MUC[J 
IIMURA nouaLE PRI:CISION ADDITION El 0704-02~6MUDPI\ 

/lMURA EFFECTI'VE ADDRESS SEARCH B 0704-0253MUEAS 
/lMURA EXPONENTIAL, BASE E B 0704-0256MUtxP 
#ML:RA EXPONENT IAL, BAS£: 2 B 0704-0256MUI::.XP 
IIMURA fIXED POINT ARCTANGENT RO B 0704-0263MUATN 
IIIMURA FIXED POINT CUBE ROOT B 0704-03l'tMUCRT 
fiMURA fIXED POINT LOGARITHM, BA B 0704-0283MULOG 
IIIMURA FIUD POINT LOGARITHM, BA B 0104-0357MULUG 
IIMURA FIXED POINT LOGARITHM, BA B 0704-0280MUlaG 
IIMURA F I XED PO I NT RUNGE-KUTT A 0704-02 80MURK Y 
NMURA FIXED POINT RUNGE-KUllA 0704-0691~URKY 

~MURA FIXED POINT SINE 0704-0280MUSlf4 
NMURA FIXfL) POINT SINE II 0704-0280MUSIN 
JI,""URA FIXED POINT SQUARE ROOT R e 0704-0263MUSQR 
NMURA FIXED POINT SQUARE ROOT R B 0704-0283MUSOR 
IiMURA flOATING OECIMAL DUMP B 0704-0321MUF-DD 
IIMURA FLOATING POINT CUBE ROOT. B 0704-0280MUCRT 
JlMURA FLOATI~G POINT RUNG(-KUrr A 0104-0J14MURKY 
RMURA flOATING POINT DOUBLE PRE B 0704-0260MUOPA 
"MURA FRACTION DUMP 0704-0253MUFRO 
#MURA INTEGER DUIo'.P 0704-0251MUINLJ 
#MURA LOWER BINARY LOADER lONE Ij 0704-0251MULBL 
.HURA MATRIX ADO OR SUBTRACT, F B 0704-0432MU/o'AS 
'MURA MATRIX MULTIPLY IFlOATING B 0704-0432MUMAM 
I#MURA OCTAL DUMP B 0704-0251Muocn 

'ROF3 MURA READ DECIMAL FRACTION B 0704-0263MURDF 
I#MURA READ LJECIMAL FRACTION ROU B 0704-0283MUROF
I#MURA Ri:AO DECIMAL INTEGER ROUT B 0704-0256MURLJI 
IIIMURA READ OECIMAL INTEGERS ROU H 0704-026)MURDI 
NMURA READ FLOATING DECIMAL ROU 8 0704-0283MURFO 
IIMURA READ OCTAL NUMBER ROUTINE B 0704-0263MURON 
NMURA REFLECTED 704 B 0704-0432MUR70 
IIMURA REFl[CTl'VE 704 0704-0253MU704 
UMURA SIX COLUM"l FRACTlON CATHa 0104-0310MUSCP 
/lMURA SIX COLU,..,\! FRACTION PRINT 0704-0314MUPRF 
IIMURA UPPER RELOChTAOLE n INARY B 0704-0432MURAL 
IIMURA VAR IAAL~ COLUMN FRACTlON B 0704-0357MUPRF 
HMURA VARIABLE COLUMN FRACTION B 0704-0357MUPI1F 

IISIFON4 MlJRA 650 Ofll 704 SIMULATOR B 0704-0548MUSF-N 
/lMUSH DATA ASSEMBLER AND PRINT Ij 0704-0523SCMAP 

"COMPUTER 'AUTOMATED Ml!SIC A 0650-11.0.007 
IIM~SIC 13 0705-IB DOll 

MATRIX PREPARATlQN 11M XV PROGRAM FOR LIr~EAR PROGRAM B 1620-10.1.004 
IllARCSINE N Ij 7070-0B.l.003 

DIFFERENTIAL ECUATtONS OF OROER N 'NUr-oERICAL SOLUTION OF 0650-04.0.013 
IIBESSEl FUNCTION Y SUB N IX/. 0704-0704RWBF4 

If.N OlMI:::NSIO~AL TABL!:: LOOK UP 7090-1204MACUR 
UlTKENS INTERPOLATION FOR N ECUAL INTERVALS B 0704-0122PKANI 

IFlOATlNG POINT N FACTORIAL SUBROUTINE B 0704-0525PKFAK 
II RESET AND ClEAR CORE AND N LOGICAL DRUMS B 0704-0441ll074 

liN ROOT ROUT INl: B 0704-0690GDNRT 
UATIONS IIS0LUTlDN OF N SIMULTANEOUS DIFFERENTIAL EQ B 0650-04.0.011 
ZUION ROUTINE FOR A FUNCTION OF N VARIABL[S liHINIMI 8 0704-0a04RWMIN 
RATION/EQUAL [NTERVALSI NN-STRIP TRAPElOIDAL RULE I~TEG B 0704-0931PKMTl 

IIIBINARY SEARCH ROUTINE NA 839 II 0709-0951NAOB3 
NNATURAL LOGARlTHM II 06')0-03.1.014 

IIFLOATING NATURAL LOGARITHM a 0104-D069LASa2 
/lCOMPLEX NATURAL LOGARITHM B 0704-0354NA66. 

NFlOATING POINT NATURAL LOGARITHM B 0709-05071BLOG 
.FlOATING POINT SUBROUTINE FOR NATURAL LOGARITHM FOR U 0704-0S25PKLGA 

IIFlOATING POINT NATURAL LOGARITHM OF NORHAUH n 0709-066SIBLG3 
IIFLOATING-POINT 709 NATURAL LOGARITHM SUBROUTINE 0 0709-0892RWLN3 

"NATURAL LOGARITHM SUBROUTINE B 7070-06.2.006 
SORTS THE BI8LIOGRAPHY TAPE: fROM NC 138 11 0704-1144NC014 
READS THE FINAL SORTED TAPE fROM NC 139 0704-1144NC014 
NREAOS THE SORTED KEY WORDS FROM NC 139 0701,-1144NC014 
HE SORTED BIBLIOGRAPHY TAPE FROM NC 142 'READS T 0704-1144NC014 
QUADRATURE If'NCI2 FIXED POINT NEHTON-COTES 0704-0357MUNCI 
OGRAM TO SORT THE KEY WORDS FROM NC138 IIPR 070I,-114 1.NCOI3 

/iOETERMINANT EVALUATOR FOR NEARLY TRIANGULAR MATRICES 0701+-0615RWOET 
MATRIX SUBRUUTlNE INEARLY TRIANGULARIIATION OF A B 0704-0635RWNTR 

.NED NUCLEAR-CODE B 0650-08.2.017 
PROGRAM FOR CHECKING OPERATIONS NEEDING TRANSLATING 11709 0 0709-0462GASrO 

M. Fi.PT NRII.NOOM NO. GEN., NERENSON-ROSEN FISSION SPECTRU B 0704-07430RFIS 
.NETIoiOORK REDUCTION B 0650-09.4.002 

ROY-CROSS SOLUTION OF WATER flOW NET\ojDRK HHA U 0650-09.7.003 
RIBUTION OF WATER FLOW IN A PIPE NI::.TWORK IIDIST B 1620-09.7.001 

BET. lONE CENTROIDS OVER A ROALJ NETIoiORK #TRACING A MIN. PATH B 06S0-09.2.080 
RT CIRCUIT SOLUTIO~ OF POWER SYS NEhORK /lIMPROVEO DIGITAL SHO B 0650-09.4.004 

IIHYDRAULIC NI:TIoIORK ANALYSI S B 0650-09~ 7.002 
liGAS NETWORK ANALYSIS CARD. B 1620-09~3.003 
NGAS NE::HWRK ANALYSIS. TAPE. B 1620-09.3.001 
/lGAS NETWORK ANALYSIS PROGRAM I} 0650-09.7~001 

o RECYCLING. tBM 650. IIA GAS NtT\ojORK ANALYSIS PROG WITH AUT B 0650-09. 7~008 
IICAPACITAHO NETnORK FLOW PROGRAI''I il 0704-0511MICNF 

/iOUT OF KILTER NETIoIORK FLOW ROUTINE ONE B 0709-1084RSOKF 
UMENTS UNcU~ANN FUNCTIONS OF LARGE ARG B 0701,-0416CSNMB 
IElO NUCLEAR-CODE II CALCULATE NEUTRON ATTENUATION-REACTOR SH B 0650-06.2.025 
R NUCLEAR-COO!:: If' NEUTRON ENERGY SPEC TRA IN WATE a 0650-08.2.021 
LEAR-CODE I/. A fo1ULTIGROUP P3, THE NEUTRON TRANSPORT EQUATION NUC B 0650-08.2.028 
SELEC ECON. CONO. SIZE-SPEC CASE NEW ENG £lEC SYS PROG 18 If 6 1620-09.4.004 
CODER SYSn:M If'NEW MACRO LOOK-UP FOR 705 AUTO B 0705-PG-012-0 

"NCI2 FIXED POINT NEWTON-COTES QUADRATURE B 0704-0J57MUNCI 
-FINDER IIA MUDIFIED NEWTON-RAPHSON POLYNO~[AL ROOT B 0704-0568ELQRC 

IISOLUTION OF AN EC:;UATION .IITH NEWTON-RAPHSONS METHOD Ii 1401-11.0.001 
TS OF POLYNOMIALS ItNEWTONS ME THUD FOft FINDING ROO B 070 1,-0110GLROP 
ON ROUTINE NOSIR NNINE OPERATION SPLIT INSTRUCTI Ii 0650-02.0.00t. 

HSINE AN!) COSINE FUNCTIONS FOR NLLS. 0704-08370Rscr~ 

NEXPONENTIAL/1/ROUTlNE FOR NUS. 0704-08J70RX3N 
FUNCTIONS OF HIE FIRST KIND FOR 'NLLS. "BESSEL 0704-08370R6FN 

T OVERFLOW/UNDERFLOW ROUTINE FOR NUS. IIFLOATING-POIN a 0704-08310ROUN 
ON-IBMI IINDN-LINEAR ESTl"'ATION IPRINCET B 0704-06071BNll 

IINON-LIN(AR LEAST SQUARES. (3 0704-08370RNLL 
E WITH OIFFERENTIAL EQNS. IINON-LINEAR REGRESSION PROCEOUR H 0704-1119ERNLR 
ONS, REAL IIINDN-LINEAR SIMULTANEOUS EQUATI B 0704-0273CLSfJE 
ONS, REAL IINCN-LINEAR :>H',ULTANI;:OUS EQUATI B 0704-0273CLSI-IE 
LY OF VARIANCE OR COVARIANCE FOR NON-ORTH/O C. STAT. DESIGN UNA B 0650-06.0.059 
IBUTIONS. IINON-PARAME:.TRICAL TEST OF DISTR B 0104-081SPFTNP 
EIGENVALUES AND EIGENVECTORS OF NON-SYM~ETRIC S(;)UAR[ MATRIX /I B 0650-05.2.016 

IIBINARY TAPE CORRECTOR .. NON-SYSTEM VERSION 0709-1055DIBTC 
IIRANODM NORMAL DEVIATE SUBROUTINE. 0704-0550CSDt\l 
IIRANDOM NORMAL DEVIATES B 065.0-06.0.035 

IIRANOOM NUMAERS AND RANDOM NORMAL OEVIATES GENERATOR Ij '1070-11.7.001 
IJFRACTION REDUCTION TO NORf'oIAL FORM B 0704-0')00NUFRI: 

R INC. OF 'VELOCITY WITH DEPTH /fNORMAL MO'VEOUT COMPo FOR LINEA B 0650-0'1.6.01'J 
AND AREA IINORMAL PROBABILITY - OROINATE B 0709-100lNA860 

NIN'VERSE NORMAL PROBABILITY FUNCTIONS Ij 0709-1002NA661 
flNORfoIALllE MATRIX BY COLUMNS. B 0704-0236CLMNR 
NNUR/oIALIIE MATRIX BY ROWS I} 0704-0236CLMNR 

ATJNG POINT NATURAL LOGARITHM OF NORMALIZED flFLO n 0709-0665IBLG3 
MFLOATlNG POINT SUBROUTINES NOR~ALIlED B I40I-03.0~00Ij 

flOATING BiNARY ARITH. IINORMALIZED AUO EXTENDED RANGE a 0704-0310RS013 
GE flOATING BINARY ARITH. ,1/N0Rt-IALIIED ARCTAN-EXHi-IOEO RAN B 0704-0370RSOl] 
GE FLOATING BINARY ARITH. ' NNORMALIZED DIVIDE-EXTENDED RAN B 0104-0370RS013 
GE FLOATING BINARV ARlTH. /lNOR~ALIlED I::. TO X-EXTENDED RAN B 0704-0310RS013 
NCllON WITH POISSON TERM ~NORMALIZED INCOMPLETE GAMMA FU B 70'JO-1177URGAM 
FLOATING BINARY ARITH. /fNORMALIno LOG-EXTENDED RANGE B 0104-0J70RS013 
GE FLOATING BINARY ARITH. IINORI-1AllLEO MULT. EXTENDED RAN Ii 0704-0310RS013 
NGE FLOATING BINARY ARlTH If'NORMALllEO SQ.R001-EXTENDCQ RA B 0704-0370RS013 
TION IINORMALILED VAIUMAX FACTOR ROTA B 7070-11.).008 
NDOM NUMBERS. ~NORMAllY OISTRIBUTEO PSEUOO-RA B 070',-OS76RWN02 
NDOM NU~BERS. If'NORMAlLY OISTR!BUTELl PSEUDO-RA a 0704-0518RWNl)2 
RATION SPLIT INSTRUCTION ROUTINE NOSIR HNIN( OPE H 0650-02 .. 0.006 

/lNOST P A 7080--S'V-087 
IIBANG 4 • BASIC ARITHMETIC NOTATION GENERATOR. B 1401-10.2.002 

/lROCKET NOllLE PROGRAM B 0704-1156LRRON 
UTATION SUeROUTINE IIFN II NTH OtGRU LEAST SQU COfF CaMP B 0704-0846ARPLN 

IINTH LEGENDRE POLYNO~IAL B 0704-0654AMPLG 
If'NTH LE:GENDRE POLYNOMIAL B 0704-0654AMPLG 
'NTH LEGENO~E POLYNOMIAL B 0704-0654AMPLG 

HCOMPLEX NTH ROOT 6 0704-0354NA63. 
E HNTH ROOT FIXED POINT SUBROUTIN A 0650--LM-001 
TINE HNTH ROOT FLOATING POINT SUBROU A 0650--lM-009 

HNTH ROOT OF X B 7010-06.3.003 
NFLOATING POINT NTH ROOT SUBROUTINE a 0704-0525PKNOQ 

TRANSCENDENTAL FUNCTIONS MU AND NU lITHE B 0704-0311GMMUF 
IISWAP ~U AND NU NUCLEAR-CODE PHYSICS B 0104-NUCLEAR 

ENERATE "'ATRICES TO BE SOLVED BY NU TPll IIIG II 0704-1110NUGEN 
lITO READ AND CHECK NL WTB-\oIRITTEN RECORDS B 0704-0911NURTB 

RARY NMOOIFIEO NUBES1 PROGRAM FOR FORTRAN LIB B 0704-0547PFBES 
/lWHIRLAWAY NUCLEAR CODE B 7090-NUCLEAR 

HUNCLE 4 NUCLEAR-CODE B 0650-06.2.018 
liNED N~CLEAR-CODE:: B 0650-06.2.011 

• MOONSHINE NUCLEAR-CODE El 06S0-06~2.001 
" PARACANTOR NUCLEAR-COOE Ii 0650-08.2.002 

ONE-SPACE-OIMENSIONAL MULTIGROUP NUClI:::AR-CODt 1# H 0650-08.2.00J 
CROS~ SECTION AVERAGING PROGRAM NUCLEAR-CODE N LOST A 6 0650-06.2.004 

/I DONATE NUCLEAR-CODE 13 0650-06.2.005 
#MUFT 3 NUCU:AR-CODE B 0650-08.2.006 

III K-CODE NUCLEAR-COOi; B 0650-08.2.006 
/I VALPROD NUCLEAR-CODE B 0650-08.2.013 

/# P-3 flUX DISTRIBUTION NUCLEAR-CODE B 0650-08.2.01/, 
UR REACTOR KINETICS ':ARK-Ie CODE NUCLEAR-CODE II ARMO B 0650-06.2.019 

1# ART-l NUCLEAR-CODE [I 0650-08.2~020 
NEUTRON ENERGY SPECTRA IN WATER NUCLEAR-CODE /I- a 0650-06.2.021 

fI ENSIGN COUE NUCLEAR-CODE B 0650-08.2 .. 022 
II MULTIREGROUP NUCLEAR-CODE B 0650-08.2.027 

IIIHAFEVER NIJCLEAR-COOE B 0704-NUGLEAR 
NFL T NUCLEAR-COOf: B 0104-NUCLEAR 

IIHECT IC NUCLEAR-COUE B 0104-NUCLEAR 
IIFLEf:R NUCLEAR-CODE B 0104-NUCLEAR 
NAPCOI NUCLEAR-CODE B 0704-NUCLEAR 

N2DXY NUCLeAR-CODE:: B 0704-NUCLEAR 
IIAPWRC-SYNFAR NUCLEAR-CODE B 0709-NUCLEAR 

HUGUE NUCLEAR-CODE B 1090-NUCLEAR 
/#AIREK-II Nt.;(.LEAR-COOE B 7090-NUCLEAR 
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flEQUIPOISE NUCLEAR-CODE B 7090-NUCLEAR 
#TWENTY-GRAND NUClEAR-CODE Ii 7090-NUCLEAR 

4 CYliNDRICAL GEOMETRY CElL CODE NL:CLEAR-CODE liS B 7090-NUCLFAR 
112DXY NUCLEAR-CODE B 7090-NUCLEAR 

RE DISTRIBUTION IN FUEL ElEMENTS NUCLEAR-CODE II TEMPERATU A 0650-08.2.02(, 
CTOR ceDE FOR SPHERICAL GEOMETRY NUCLEAR-CODE II BAll A REA B 0650-08.2.016 
FUSION EC;UATION IN ONE DIMENSION NUCLEAR-CODE HUNCLE 3 DIF B 0650-08.2.012 
ORNET REACTOR CODE SPHERICAL GEO NUCLEAR-CODE II BEEHIVE & H B 0650-08.2.009 
FFusrON EQUATION IN :tx, Yo SPACE NUCLEAR-CODE II UNCLE 11 01 B 0650-08.2.011 
UTRON ATTENUATION-REACTOR SHIELD NUCLEAR-CODE II CALCULATE NE B 0650-08.2.025 
Hj-GROUP ONE DIMENSIONAL PROGRAM NUCLEAR-CODE II LIL ABNER A F El 0650-08.2.007 
SION ECUATION IN CYliNDRICAL GEO NUCLEAR-CODE If UNCLE 1 DIFFU B 0650-08.2.010 
y THE NEUTRON TRANSPORT EQUATION NUCLEAR-CODE II A MULTIGROUP P3 f:I 0650-08.2.02B 

NE-DIMENS tONAL 
NE-IJIMENSIONAL 
NE-OII-IENSIONAL 
WO-OI~ENSIONAl 

WO-DIMENSIONAL 
WO-O II"'ENS I ONAL 
WD-DIMENSIONAL 
NE-DIMENSIONAL 
NE-DIMENSIONAL 
HREE-D I "'ENS IONAL 
HREE-O I MEN S 10NAL 
WO-DIMENSIONAL 
NE-DIMENSIONAL 
NE-DI~ENSIONAL 

HANDLE NUCLEAR-CODE BURNUP fI 0704-NUCLI::AR 
HURBO NUCLEAR-CODE BURNUP B 0704-NUCLEAR 
1I0RACQ NUCLEAR-CODE BURNUP R 0704-NUCLEAR 

HSIllLE NUCLEAR-CODE tlURNUP B 7090-NUCLEAR 
#TEMPEST-II NUCLEAR-CODE CROSS-SECTIOr..S B 7090-NUCLEAR 

HFORI-1 NUCLEAR-CODE CROSS-SECTIONS 0 70'10-NUCLEAR 
IHt:MPEST NUCLEAR-CODE CROSS-SECTIONS B 70,}0-NUCLEAR 

IIAETRA NUCLEAR-CODE CROSS-SECTIONS B 7090-NUCLEAR 
HGAM-I NI';(LEAR-CODE CROSS-SECTIONS H 7090-NUCL(AR 

# S TOY- 3 NUC LEAR-CODE ENG I NEER I NG 8 0 704-NUCLE AR 
#ART I NUCLEAR-CODE ENGINEERING B 0704-NUCL[AR 

flIABRAC-OI NUCLEAR-CODE ENGINEERING 0704-NUCLEAR 
NATBAC NUCLEAR-CODE ENGINEERING 0704-NUCLEAR 

IiIART 04 NUCLEAR-CODE ENGINEERING o T04-NUCU:AR 
118INTO NUCLEAR-COOl:: ENGINEERING 0704-NUCU::AR 
#F0020 NUCLEAR-CODE ENGINEERING 0704-NUCLEAR 

IIHEAT NLCU;AR-CODE ENGINEERING 0704-NUCLEAR 
#PROP AND JET NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

!ISH CODES NUCLEAR-CODE I:NGINEERING B OT04-NUCLEAR 
#TEMP-2 NUCLEAR-COUE ENGINEERING R 0704-~jUCLEAR 
ItTURF-6 NUCLEAR-CODE ENGINE:(RING 8 0704-NUCLEAR 

#WB TSG-l NUCLEAR-CODE I:NGINEE:RING B 0704-NUCLl:AR 
#PECAN NUCLEAR-COUE ENGINEERING R 0704-NUCLEAR 

IIAIMFIRE NUCLEAR-CODE ENGIN[ERING B 7090-!IIUCLEAR 
flIWANDA-4 NUCLEAR-CODE GROUP IJiFFUSION B 0704-NUCLEAR 

HOOM NUCLEAR-COOl: GROUP DIFFUSION [l 0704-fWCLEAR 
§COGENT NUCLEAR-CODE GROUP DIFFUSION 0704-NUCLEAR 

flCURE NUCLEAR-CODE GROUP DIFFUSION 0704-NUCLEAR 
#PDO-2 NUCLEAR-CODE GROUP DIFFUSION T B 0704-NUCLEAR 
R'POQ-3 NUCLEAR-COOl: GROUP DIFFUSION T 8 0704-NUCl[AR 

/lREM NUCLEAR-CaO[ GROUP DIFFUStOI\l T Ii Q704-NUCLEAR 
HIRE NUCLEAR-CODE GROUP DIFFUSION 0 B 0704-NUCLEAR 

#WANDA 2,3 NUCLEAR-CODE GROUP OIFFUSION 0 B 0704-NUCLEAR 
ItTKO NUCLEAR-CODf; GROUP DIFFUSION T [l 0704-NUCLEAR 
UUFO NUCLEAR-CODE GROUP DIFFUSION T 8 0704-NUCLEAR 

IIPOQ2-90 NUCLEAR-CODE GROUP DIFFUSION T B 7090-NUCL(AR 
#FOG NUCLEAR-CODE: GROUP OIFFUSIOtli a B 709Q-NUCLEAR 

flAIM-6 NUCLEAR-CODE GROUP DIFFUSION 0 B 7090-NU(LEAR 
HCOFIT NUCLEAR-CODE MISCElLANEOUS 0704-NUCLEAR 
#EXFIT NUCLEAR-CODE ~ISCELLANEOUS 0704-NUCLEAR 
IIFOD31 NUCLEAR-COOt: ~ISCELLMjEDUS 0704-NUCLEAR 

#EURIPUS-3 NUCLEAR-CODE I-IONTE CARLO 0704-NUCLEAR 
IIDAEDALUS NUCLEAR-COUE MONTl CARLO 0704-NUCLEAR 

IIPOLYPHEML:5 fIIUCLEAR-CODE MO~TI:: CARLO 0704-NUCl[AR 
IISPAN-2 NUCLEAR-CODE MONTE CARLO 0704-NUCLEAR 
IfSPIC-1 NUCLEAR-CODE MONTE CARLO e704-NUCLEAR 
IITUT-T5 NUCLEAR-CODf MONTE: CARLO 0704-NUCLEAR 

IIPERT NL:CLEAIt-CODE PERTURBATION 7090-NUCLEAR 
#PREP NUCLEAR-CODE PHYSICS NORC-NUCLEAR 

#SOFOCATE NUCLEAR-CODE PHYSICS 0704-NUCLEM 
HSWAP MU AND NU NUCLEAR-COOE PHYSICS 0704-NUCLEAR 

liPS NUCLEAR-COOl: PHYS IC::, 0704-NUCLEAR 
IIQUERY NUCLEAR-CODE PHYSICS 0704-NUCLEAR. 

IIGRACE-I NUCLEAR-COilE PHYSICS 7090-NUCLEAR 
flCLOUU NUCLEAR-CODE PHYSIC::' 7090-NUCUAR 

#GRACE-11 NUCLEAR-CODE PHYSICS 7090-NUCLEAR 
11CEPTR NUCUAR-COOE TRANSPORT 0704-NUCLEAR 

IIFL IP NL:CLEAR-COD!:: TRANSPORT 0704-NUCLEAR 
IIHERO-1,2, AND 3 NUCLEAR-CODE TRAN~PORT OT04-NUCLEAR 

#PIMG NLCLEAR-COOE TRAN~PORT 0704-NUCLEAR 
#SIMPL-1 NUCLEAR-CODE TRANSPORT 0704-NUCLEAR 
NsrMPL-2 NUCLEAR-COOF. TRANSPORT 0704-NUCLEAR 

!lSNG NUCLEAR-COOE TRANSPORT 0704-NUCLEAR 
fHRIP-l NUClEAR-CODE TRAN~PORT 0704-NUCLEAR 
#~UFT it NUCLEIIR-CODE TRANSPORT El 0704-NUCLEAR 

IIRANCH NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
I/SAIL NUClEAR-COOl: TRANSPORT !1 7090-NUCLEAR 

#FORTRAN SfII6 NUCLEAR-CODE HAN!>PORT B 7090-NUClEAR 
IAL W/AUTO ERROR ANALYSIS IfNUM SOLU OF ORDINARY DIFFERENT [J 0650-04.0.012 

#lESS-PHASE lA-NODE NU~'B[I\ING e 0650-10.3.007 
OF COVARIANCE tJISPROP. SUBCLASS NUMBERS IIANALYSIS B 0650-06.0.0':>7 

IS OF VARIANCE,DISPROP. SURCLA$$ NUMBERS IIA~ALYS B 0650-06.0.058 
RFCR~IIIIG OPERATIONS WITH COMPLEX NUMBF.RS !lINTERP. SYS. FOR PE Il 1620-02.0.001 
ATES GFNERATOR IIRANDQ,"I NUMflERS ANO RANOOr'l NORMAL DEVI tJ 7070-Il.LOOl 
RMALLY DISTRIBLTEO PSEUDQ-RANOUM NUMBERS. IINO (l 0704-057BRWNU2 
RMALLY DISTRIBUTED PSEUDO-RANDOM NU~BERS. IINO B 0704-057BRWN02 
MBOLIC PROGRAM TAPE USING SERIAL NUMBERS.. II UPDATE SY B 0709-1009WOSER 

#B I NARY IN TEGEI{ TO ROMAN NU~ERAL COIIIVERS ION. EI 0704-08 700RfW"~ 
RRECH]R IJNUM[RIC TAPE DUPLICATOR AND CO A 1620--MI-016 

PROCECURE FOR USING SUAP hlTH A NL:MERIC 650 #II B 0650-01.6.012 
/lMUL TIPLE NUMERICAL INTEGRATION 8 0650-04.0.002 

OUHLE INTEGRAL IINUMERICAl I~TEGRATION OF THE 0 H 0650-07.0.010 
INT PROCEDuRE #NLMERICAL INT(GRATION BY MIDPO B 0704-1017ANDIO 
AU Y SPACED POINTS ItNUMERICAl INTi::GRAT[ON OF UlIIEQU F. 0701,-1l57TU900 
/I.E f1FLOATING POINT NUNER.!CAL !NTEGRAT[ON SUBROUTI Ii 0704-0525PKLAQ 
NE IIFLOATING POINT NUMI:RICAL INTE:GRATION SUBROUTI 1\ 0704-0525PKLEC 
POISSON AND HEAT flOW EOUATION IfNlJMLRICAL SOLUTION Of LAPLACE B 0650-04.0.010 
TIAL Et;UATIONS OF ORDER N IINU.'-1EJ{ICAL SOLUTIO~J- OF DIFFEREN B 06'>0-04.0.013 
S OIFFERFNrIAL EQUATlorJ I/NUMERICAL SOLUTION OF LEGENDRF Ii 1401-11.0.002 

IINY BOll TRANSITION 0704-0216NYPLD 
GROUT .. 
ING .. IIF~~~~~ :~~g~:~~~~ g g~~ :~i~M~~i0 ~~~iE~P6~Mig~ ~~~~=6~:~:6~~ 
L SYSTEM If FITS .. FOt.;RT[EN 0 ONE INPUT-OUTPUT TAPE CONTRO 1401-01.4.011 

/1704 SURGE OBJECT LOADER 0704-0871ECOLO 
DRS OF A MATRIX #TO DeTAIN EIGENVALUES f: EIGENVECT 0650-05.2.025 

#MAKE SAP OCTAL 0704-0513HESAK 
IIBINARY OCTAL CARU OR TAPE LOADER 0704-0690GDBOT 

R /THREE CA.RDSI. IIOCTAL COt:t.rMN BINARY CARD LOADE 0704-0668~UCI3L 
IIDCTAL CORRECTION CARD READER B 0704-0810MIOCT 
IIOCTAL CORRECTION CARD RF.AOER B C70/,-0830MIOCT 

liON LINE OCTAL ~UMP B 0704-0499CI-'OCO 
IIMURA OCTAL DUMP B 0704-0251MUO[0 

IIMNI::MONIC OCTAL LOADER B 0704-027'tRS014 
#BINARY Ot:TAL LOAOER B 0704-0215NYBOL 

RhO CARO BINARY AND OCTAL LOADER B 0704-038111SAS5 
IIi3INARY AND OCTAL LOADER B 0709-0951C;lA092 

flIABSULUTE AND RELOCATABLE OCTAL LOADER. [} 0704-062JELROL 
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DPI fi.TRAP OCTAL MEMORY PRINT - /TRAP SCO 0704-027BUASPO 
#OCTAL MEMORY PRINT OUT PROGRAM 0704-0286NYDS 1 

CORE OUMP IIDCTAL MNEMONIC flOATING POINT 0709-0633WQOMF 
NMURA READ OCTAL NUMBER ROUTINE 0704-0263MURON 

II OCTAL TAPE PRINT 0704-0301RL013 
RTRAN LOADER liRE LOCATABLE OCTAL-COLUMN BINARY ON LINE FO 0704-0912ASAS8 

# 104 OCTAL-DECIMAL DUMP 0704-0932EOOOO 
"DECIMAL, OCTAL, BCD LOADER 0704-0756RWINP 
NOEC1MAL, OCTAL, 8CD LOADER 0704-0756RWINP 
#DECIMAL, OCTAL, 8CD LOADER 0704-0073UADBC 
"DECIMAL, OCTAL, BCD LOADER 7090-1138RWINP 

IIFORTRAN lION-LINE TO OFF-LINE INPUT MODIFYING SUBR.. 0704-0637ANZOI 
NE RGENERALI ZED, PAC KAGED, OFF-L I NE INPUT-OUTPUT SUBROUT I 0 704-0620C F009 
• IIFORTRAN I ION-LINE TO OFF-L INE OUTPUT ~ODIFYING SUBR 0704-06)7ANZOI 
IFYING SUBR. IIFORTRAN II OFF-LINE TO ON-LINE OUTPUT MOD B 0704-0637ANZ01 
OR WITt' SOURCE LANG OEBUG #OFFLINE EDIT FOR FORTRAN MONIT B 7090-1115GPFt-'S 
TlCN.. gOFF SET CIRCLE PROBAAIliTY FUNC B 0704-0B69RCOCI 
LIC SUflROUTINE LOADER WITH FL.PT.OFL. IIFN II BINARY SYMBO 13 0704-0848ARBSS 

#OHIO CUT AND fIll B 0650-09.2.030 
D-COLU"'N BINARY CARD CONVERSION, ON-LINE IISTANDARD-T 13 0704-0314NA277 

#ON-LINE BCD CARD READ ROUTINE B 0709-0948MLRBC 
#READ BCD TAPE OR ON-LINE CARD READER B 0704-0013UACSH 

E IIGENERALIZED,PACKAGED,ON-LINE INPUT-OUTPUT SUBROUTIN B 0704-0573CFOOI 
BS. AND TSF. CARDS KON-LINE LOADER FOR COL. BIN. A B 0704-10120RCBL 

#FORTRAN I I OFF"-LlNE TO ON-LINE OUTPUT MODIFYING SUBR .. 13 0704-0637ANZ01 
NON-LINE: STORAGE DUMP 13 0650-01.6.030 

IFYING SUBR. HFORTRAN II ON-LINE TO OFF-LINE OUTPUT MOD B 0704-0637ANZ01 
FYING SUBR. IIFORTRAN lION-LINE TO OFF-LII'-lE INPUT MODI B 0704-0637ANZ01 

MATHEMATICAL PROGRAMMING SYSTEM ONE IlFORTRAN B 0704-0B63RSM1 
T OF KILTER NETWORK FLOW ROUTINE ONE #OU B 0709-1084RSOKF 
ROUT" #FACTOR. FOURTEEN a ONE AUTO CONT TEST OPTIMIZING B 1401-01.4.007 
G .. ilFAST • FOURTEEN 0 ONE AUTOMATED SYSTEM OF TESTIN B 1401-01.4.004 

IIWRITES A FOURIER SERIES AS ONE BINARY RECORD ON TAPE. 13 0704-0188IBWFS 
IIABSOLUTE BINJl.RY UPPER LOADER ONE CARD B 0709-1102SE9DU 

LOADER. H ONE CARD ABSOLUTE I:l INARY UPPER B 0704-047)CSBUL 
NONE CARD LOnER LOAD 0705-EK 0001 
HONE CARD TAPE COPY ROUTINE 0104-0540SC 
#ONE CARD UPPER LOAD B 0705-EK 0002 

.IIUNCLE 3 DIFFUSION EQUATION IN ONE DIMENSION NUCLEAR-COOE B 0650-08.2.012 
SOLVER fflULTI-MATERIAL ONE DIMENSIONAL HEAT EQUATION B 0704-0652RWHF2 
R-CODE /I LIL ABNER A FEW-GROUP ONE DIMENSIONAL PROGRAM NUCLEA [l 0650-08.2.007 

PUNCHES IISKIPS ONE FILE ON A "DECIMAL TAPE ANI) B 0704-1144NCOI4 
SYSTEM. IIFITS • FOURTEEN 0 ONE INPUT-OUTPUT TAPE CONTROL 8 1401-01.4.011 
RATE OF RET-PV2A-FINITE CHAIN OF ONE INVESTM[NT #PRES VAL- B 0650-07.0.018 

#ITERATION, ONE OR TWO VARIABLES B 0704-0433MCITR 
liSPS ONE PASS FOR PAPER TAPE A 1620--SP-007 

/lONE PHASE MONITOR SYSTEM. B 7090-1094BESYS 
XTREMUtJ OF UNIMODAL FUNCTIONS OF ONE VARIABLE liE 13 0704-0S7BBEMIM 

flBESSEL FUNC TlONS OF ORDER ONE. B 0704-0636RwBF3 

h'l620 
IRE NUCLEAR-CODE 
2,3 NUCLEAR-CODE 
A-4 NUCLEAR-COllE 
OOM NUCLEAR-COOE 
ENT I'4UClEAR-CODE 
FOG NUCLEAR-CODE 
M-6 NUCLEAR-CODE 
UP NUCLEAR-CCDE 

IISIMULATJQN OF ONE-ARMED BANDIT .. CARD... B 1620-11.0.011 
SIMULATION OF A ONE-ARI",ED BANOIT .. TAPE. B 1620-11.0.002 
GROUP DIFfUSION ONE-DIMENSIONAL !IF 0704-NUCLEAR 
GROUP DIFFUSION ONE-DIMENSIONAL IIWA~OA 0104-NUCU:AR 

g:g0~ g~~~~;~g~ g~~=g:~~~~:g~~t flWA~~~_.~ ~i~:=~~~t~:: 
GROUP DIFFUSION ONE-DIMENSIONAL IICOG B 0704-NUCLEAR 
GROUP DIFFUSION aNt-DIMENSIONAL fI B 7090-NUCLEAR 
GROUP DIFFUSION ONE-DIMENSIONAL HAl B 7090-NUCLEAR 

II ONE-SPACE-DIMENSIONAL MULTIGRO B 0650-08.2.003 
#ONE-TO-SEVEN CONV[RTER 13 0650-01.6.009 

MULTIWCRO KEYS. IWHOLE WORD KEYS ONLY/ IISORT, ALGEBRAIC. B 0704-05100RSRT 
IIPUNCHES A FOURIER SERIES ONTO BINARY RElOCATABLE CARDS. H 0704-0788IBPUF 

PRE TO FLT PT REPRE IIINT OP 4 CONII OF NO fROM FIX PT RI:: B 0650-01.6.017 
ORTRAN r::DIT DECK #OPEN SUBROUTINE ADDITIONS TO F 0 0704-10811ROSR 
C. KEY AND ITEr-' LENGTH - 1 WORO.-OPEN. IISORT, ALGEBRA I B 0704-05700RSRT 

IISTRESS ANALYStS OF OPEN-WEB STRUCTURES B 0650-09.2.038 
ATRIX. IIOPERATE ON A REAL, SYMMETRIC M 0 OT04-0460MIOPM 

#PROCESSOR OPERATING SYSTEM A 1410--PR-I08 
ICOR FLOATING INTERP. COMPATIBLE OPERATION ROUTINE IIFL 13 0650-02.0.020 
UTINE NOSIR tlNINE OPERATION SPLIT INSTRUCTION RO 0650-02.0.006 
RElIVE SYSTEM IICOMPLEX ARJTH OPERATIONS IN BElL LAR. INTERP 0650-02.0.012 

11709 PROGRAM FOR CHECKING OPERATIONS NEEDING TRANSLATING B 0709-0482GASPO 
IIUNIT OPERATIONS SIMULATOR 0650-09.6.022 

IIINTERP. SYS. FOR PERFORMING OPERATIONS WITH COMPLEX NUMBER 1620-02.0.003 
#TAPI: OPERATOR PROGRAM ITOPI C704-01B2GSTOP 

II CORBIE, AUTOMATIC OPERATOR SYSTEM B 0704-03720SCRlJ 
#GS El, HCTR, L INK, MOVE, OPHL T, SEC(;K, SIGN, S TR I P, VMC TR B 0705-HW-002-0 

liGEN. TRA ROUTINE PROG TAPE aPR TAPE lBLr.TRAJLER CKN 0705-SR-002-0 

4000 

ION. 
12F6.0 

"OPTICAL RAY TRACING 0650-0B.l.001 
IISOAP-TYPE OPTIMAL ASSEMBLY PROGRAM STRAP B 0650-01.1.007 
HSOAP TYPE OPTIMAL ASSH1BLY PROGRAM STRAP 8 06S0-01.I.012 

117070 GENERATIONS OF 1401 OPTIMIZED PROGRAMS it GOOP. B 7010-01.9.003 
IIflOATING POINT OPTIMIlED RUNGE KUTTA B 0704-1147ECRI(U 
IIFLOATING POINT OPTIMIZED RUNGE-KUTTA INTEGRAT [l 0709-1l70ATRKS 

1I0PTIMlLEO TAPE READ FOR FORMAT I:l 0704-079ITVME"0 
IIOPTIMIZING PROGRAM B 0650-01.1.002 

• FOURTEEN 0 ONE AUTO CON-T TEST OPTIMIZING ROUT. /tFACTOR B 1401-01.4.007 
/IAN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING B 0650-01.1.003 

1I0PTIMUM SEPARATOR PRESSURE A 0650-09.6.005 
nSTR08IC-SKEllY TR. ROUT. wITH OPTION BRE.TRANSf:INO. ADD. CONY B 1620-01.4.004 

NE, RUNGE-KUTTA INTEGRAT. OF 2ND ORO. EC. IIFLOAT. PT. MIL B 0704-0450RWDE3 
FUNCTIONS FOR RICAL ARGUMENT AND ORDER /I BESSEl B 0704-0469NUB[S 

BROUTINE IISECONU OROER DIFFERENTIAL EOUATION SU B 0704-1073BCDTF 
TEGRATION OF SPECIAL FORM CF 2ND ORDE.R EQU. /lIN B 0704-0141LAS88 
ION OF DIFFERENTIAL EQUATIONS OF ORDER N I!'NUMERICAL SOLUT B 0650-04.0.013 

IIBESSEL FUNCTIONS OF ORDER ONE. B C704-0636RIoIBF3 
#SECONO,THIROyAND F-OURTH ORDER RUNGE-KUTTA INTEGRATION B 0104-1233AAINT 

#BESSEL FUNCTIONS OF ORDER ZERO. 13 0704-0636RWBF2 
FUNCTION OF COlo'PLEX ARGUMENT AND ORDER. /I BESSEl B 0704-0979NUBfS 
B K TIMES Z OR I HALL ORDERS OF BESSEl FUNCTION J SU B 0709-0984RWBFT 

Y SUB K TI"'ES Z HALL ORDERS OF THE BESSEl FUNCTIONS B 0709-0985RWBF8 
IRUNGE-KUTTA/ HORDINARY DIFf. EQUNS .. SOLUTION B 7090-1205NUDEC 

HINTER SUBROU FOR SOLU OF ORDINARY DIFFERENTIAL EQUATION 0 0650-04.0.005 
RROR ANALYSIS IINUM SOLU OF ORDINARY DIFFERENTIAL W/AUTO E B 0650-04.0 .. 012 
S SYSTH' IIFLOATING POINT ORDINARY DIFFERENTIAL I::CUATION B 070 1,-0525PKNIO 
S SYSTEM IIFlOATING POINT ORDINARY DIFFERENTIAL EQUATION B 0704-0525PKNIO 

IINORMAL PROBABILITY - ORDINATE AND AREA 1:\ 0709-1001NA860 
#SMCOTHED ORDINATE ANI) D£:RIVATIVE B 1090-1248MDSOll 

BRIDGE RJo10MENT REACT INFlU LINE ORDINAl!: FROM CONTINUOS GIRD. B 0650-09.2.057 
OGRAM IIBPR REVISION OF OREGON HORIZONTAL ALIGNMENT PR B 0650-09 .. 2.053 

RFILE ORGANIZATION ROUTINES A .l401--UT-057 
IM\JLATING THE CARD 650 ON A TAPE ORIENTED 7070 liS B 7070-05.1.004 
ARES CURVE-FITTING ROUTINE USING ORTHOGONAL IILEAST SQU !J 0704-0636R~CF2 
LEAST SQUARES CURVE "FITTING WITH ORTHOGONAL POLYNOMIALS /I 13 0650-06.0.023 
HER IIORTHOGONAL POLYNOMIAL CURVE FI 6 0650-06 .. 0.039 

#GENERAL ORTHONORMAliZING SUBROUTINE. B 0704-0850BSORT 
#TRANSLATOR AND OTHER FORMATS TO SOAP RElOKS B 0650-01.6.0413 

lila ASSIGN TAPE UIIIIT USAGE OTHER THAN THAT WHICH IS B 7090-1199PEIBL 
#TWElVE UTILITY PROGRAMS OUTLINEO IN 305 BULLETIN NO.1 A 0305--UT-008 

RELATION ANALYSIS \<jITH ANNOTATED OUTPUT HCOR B 0650-06.0.014 



URIPLE PRECISION OUTPUT B 0704-031BCA002 
T BCD TEXT GENERATOR FOR FORTRAN OUTPUT HPRINTER PlO B 0709-111BURPLO 

MFN II aCD TAPE OUTPUT FOR FORMAT 12F6.0,4I2 B 0704-1057TVMEF 
.DOUBLE PRECISION OUTPUT FOR FORTRAN B 0709-1202NRDOC 

/lPAGE HEAlllNG OUTPUT FORTRAN I I SUBROUTINE a 0104-0848ARHt:O 
IIIFORTRAN OUTPUT MERGE PROGRAM B 0104-0853ME020 

IFORTRAN liON-LINE TO OFF-LINE OUTPUT MODIFYING SURR.. B 0704-0637ANl01 
"FORTRAN II OFF-LINE TO ON-llNE OUTPUT MODIFYING SUBR. B 0704-0637ANZOI 

NBCD OUTPUT PROGRAM B 0704-0654AMWOT 
IIBCD OUTPUl PROGRAM (] 0704-0528Bswor 

,GENERAl PURPOSE OUTPUT PROGRAM B 0104-0497ASAS6 
NMONtTOR SUBROUTINE AND OUTPUT PROGRAM B 0704-0302NYMON 

HT CONTROL 
HT CONTROL 

I#A GENERAL OUTPUT PROGRAM B 0709-0569SE90U 
NDECIMAl OUTPUT PROGRAM UNDER SENSE llG B 0704-0206NYOUT 
*DECIMAL OUTPUT ,PRUGRAM UNDER SENSE ltG B 0709-1026WPK07 

IIGENERAL PURPOSE OI.:TPUT PROGRAM. B 0109-0947MLAS6 
IIGENERAl OUTPUT ROUTINE n 0104-0652RWPRT 

IIGENERAl PUNCHEO OUTPUT ROUTINE B 0104-0512DMPUN 
'OATA PROCESSING OUTPUT ROUTINE l\ 0704-0512DMDPO 

IIGENERAL OUTPUT ROUTINE: FOR THE 109. B 0709-1039R .... PRT 
'DOUBLE PRECISION OUTPUT SCALING B 07D4-0334NA022 

II GENERALIZED OUTPUT SUBROUTINE B 0704-09BBNUOUT 
IIBCD OUTPUT SUBROUTINE II 0704-0500BSE,WO 

AM TO GENERATE 1401 T/P PROG .. ON OUTPUT TAPES. 11704 PROGR D 0704-123lTVTPP 
IITREE OUTPUT TO FREEWAY INPUT D 0650-09.2.0B2 

,vaOUBLE PREC IS ION OUTPUT. B 0704-0517RWDPT 
RELATION ANALYSIS WITH ANNOTATED OUTPUT-PART II IICOR B 0650-06.0.032 
RELATION ANALYSIS WITH ANNOTATED OUTPUT-PART 3 /lCOR B 0650-06 .. 0.037 

IIGS REV IS ION OF Gl OUT2 B 0704-0204GSOUT 
A MIN. PATH BET. lONE CENTRO lOS OVER A ROAD NET\<IORK IHRACING B 0650-09 .. 2 .. 080 
NlLS. NFLOATING-POINT OVERFLOW/UNDERFLOW ROUTIN( FOR B 0104-08370ROUN 

E CHECK TEST NOVERFlOW, UNDERFLOW. AND DIVID 13 0704-0248CLDUD 

ON SYSTEMS ANALYSIS 

-CODE 

SUBROUTINE 
SUBROUT INE 

HOVERHAUL PROGRAM B 0650-09 .. 2 .. 069 
NOVERHEAO ELECTRICAL DISTRIRUTI 8 0650-09 .. 4.00B 

"FORTRAN OVERlOAOER SUBPROGRAM a 0704-0830MISLA 
IINOST P A 70BO--SV-087 

IIP-V-T DATA CALCULATIONS B 0650-09.6.002 
II P-3 flUX DISTRIBUTION NUCLEAR tl 0650-08.2 .. 014 

#709 9 PAC A 0709--PR-060 
flGENERAL I lED, PACKAGED I OFF-lINE I NPUT-QUTPUT B 0704-0620CFOO') 
NGENERALIZED,PACKAGED,ON-LINE INPUT-OUTPUT B 0704-0573CFOOI 

.BINARY TO PACKEO fiCO CONVERTER B D704-0359ElSMO 
IIPACT lA SAMPLE PRUGRAM B 0704-Q316NA259 

SUBROUTINE IIPAGE HEADING OUTPUT FORTRAN II B Q704-0B4BARHED 
ED INCO"'.PlETE BLOCKS NPAIRED COMPARISONS FROM BALANC B 0650-06.0.03B 
PARCOPlET-2-z.t _ IICOMPlETE PAIRED COMPARISONS SCHEDULE. B 0650-06.0.04S 

IIGENERAL PURPOSE 407 CONTROL PANEL B 0650-01.6.056 
AND 650 LOAD CARD 11402 CONTROL PA:\IEL FOR SOAP II B-WORD LIST, 8 0650-12.0.005 

117070 650 PANEL SIMULATOR 87070-05.1 .. 001 
11650 SOAP CONTRCL PANEL WIRING SUGGESTlON B 0650-12 .. 0.006 

ROGRAMS, STOREU PROGRAM, PROCESS PANEl, POST TRACHHREE TRACE P A 0305--AT-001 
IIGOTRAN FOR PAPER TAPE A 1620--PR-O,' 0 

IIFORTRAN W lTH FORMAT. FOR PAPER TAPE 1620--FO-003 
NFORTRA~ PRt;-COl'iPILER FOR PAPER TAPE 1620--FO-005 

liSPS ONE PASS FOR PAPER TAPE 1620--SP-001 
liSPS TWO PASS FOR PAPER TAPE A 1620--SP-00B 

/lFORTRAN FOR PAPER TAPE A 1620--FO-00l 
FAll DATA IIFITTING DATA TO TWO PARA .. GAMMA DIST-SPEC REF RAIN a 0650-06.0.051 

fiPARABOl[C INTERPOLATION B 0650-03.1 .. 030 
NBIVARIATE PARABOLIC INTERPOLATION B 0704-0248CLPIN 

N PARACANTOR· NUCLEAR-CODE B 0650-08.2 .. 002 
NBPR PARALLAX REDUCTION PROGRAM B 0650-09 .. 8.002 

fiWATER SURFACE PROFILE PARAMETERS B 0650-09 .. 2.051 
TE PAIRED COMPARISONS SCHEOULE • PARCOPLET-2-21 -- IfCOMPLE B 0650-06 .. 0.045 

IIKWIC SORT PROGRAM FIRST PART B 0704-0914NCKSP 
IIKwIC SORT PROGRAM SECOND PART B 0104-0914NCKSP 

EAR PRG. FORCED INVERSION VECTOR PART .. CODE FOR AUGMENT 6501l1lN 13 06S0-10.I.OI0 
Il'ANAlYSIS OF VARIANCE FOR PART .. OR SING. REPLICATED KBY 8 0650-06 .. 0.063 

R SERIES. IJCOI-IPUTES THE PARTIAL DERIVATIVE OF A FOURI£ B 0104-07B8IBPOF 
NCT. NOIFFERENTIATION AND PARTIAL DIFfER. OF RATIONAL FU B 0704-0445PEPAR 

IiIElLIPTIC PARTIAL DIFFERENTIAL EQUATIONS B 0104-0674RWSPA 
SOLVER flSIPULTANEOUS PARTIAL DIFFERENTIAL EQUATIONS 0704-1043JPSRC 

ING POINT ADDITION IlPARTIAL DOUBLE PRt::CISION FLOAT 0704-0650RwADQ 
NPARTICLE SCATTERING B 0704-07430RTUR 

IIMATRIX INVERSION llY PARTITIONING 0704-0324NYDI-II 
APED AREA IIA PROGRAM FOR PARTITIONING OF ARBITRARILY SH 0650-09.6.013 

liSPS HiD PASS FOR CARDS 1620--SP-009 
NSPS ONE PASS FOR PAPER TAPE 1620--SP-D07 
NSPS TWO PASS FOR PAPER TAPE 1620--SP-OOB 

'PAT COMPILER 7070-04 .. 4.001 
111401 PAT COMPILER FOR 7070 7010-04.4.004 
N1010 PAT COMPILER SYSTEM 7010-04 .. 4 .. 007 

NPAT UTILITY SYSTEM" 40K 1410--AT-I0~ 

IIPAT UTILITY' SYSTE~ • 10nOK A 1410--AT-I04 
FACTOR MATRIX IIPATERN QUARTIMAX ROTATlor~, OF A a 0650-05.1.007 

IICRtTlCAL PATH ANALYSIS () 1620-10 .. 3 .. 005 
UlATION #CRITICAl PATH AND RESOURCE SUMMA~Y CALC 8 7090-115BORCPS 
A ROAD NETkORK IHRACING A MIN. PATH 8ET .. lONE CENTROIDS OVER B 06S0-09 .. 2.080 

NKINE~ATIC SYNTHESIS OF PATH GENERATING MECHANISMS B 0650-09.5.003 

S ION TWO-Dt:~ENS 10NAl 
SICN TnO-OIfoIENSIONAL 
FUSION hO-DI~ENSIONAL 

IICRITICAL PATH PROGRA~MING METHOD B 010 /t-llB8GMCP 
IIPCQ-2 NUCLEAR-CODE GROUP DIFFU B 0104-NUCLEAR 
NPDQ-3 NUClEAR-CUDE GRour DIFFU H Dl04-NUCLEAR 
IIPOQ2-90 NUCLEAR-CODE GROUP DIF B 1090-NUCLEAR 
IIPECAN NUCLEAR-COOl:: ENGINEERING B 0104-NUCLEAR 

NTRANS"'ISSION lOSStS AND PENALTY FACTORS B 1620-09 .. 4 .. 008 
1#24 wORD PE!l CARD BINARY LOADER B 0704-0263MULBl 

G COMP .. kITH ElEC. COMP. IICAlC. P[RF. CHARACT. OF R(CIPROCATIN B 0650-09 .. 6.015 
IIEVALUATING COMPRESSOR PERFORMANCE B 0650-09.5.00S 

PLEX NUMBERS NINTERP .. SYS .. fOR PERFORMING OPERATIONS WITH COM 1620-02.0.00) 
IER IIPERIFPHl:::RAL LINE PRINTER Vl:::RIF 0104-0262NYPlV 

IIPERIPHfRAl CARD VERIFIER 0104-0262NYPCV 
"SIMULATE PERIPHERAL EQUIPMENT A 0709--SI-071 

TRANSLATOR IIPERIPHERAL EUUIPMENT SYI'BOltC B 0109-096IPPP(S 
111401 SCRAMBLE PERIPHERAL l:::QUIPMENT SIMULATOR B 1401-13.3.001 

" A IJARIABlE FIELD PERIPHERAL INPUT B 0104-0209NOVN? 
fll1Ell LABS PERMUTATION INDEX PROGRAM 8 1090-1239BEPIP 

AUTO-PIC. IIAUTOMATIC PERSONAL IDENTIFICATION CODE. B 0650-01.6.041 
NAUTOPIC 1401 -I\UTOMATIC PERSONAL IDENTIFICATION CODE. B 1401-01.4.014 

I#PERT NUCLEAR-CODE PERTURBATION B 1090-NUCLEAR 
I/PERT NUCLEAR-CODE PERTURBATION B 7090-NUCLEAR 

CARBON MflTHERMODYNAMIC PROPS AND PHASE HEHAVIOR OF LIGHT HYDRO B 0650-09.) .. 002 
'jLi TECHNIQUE OF MODIFICATION OF PHASE II /lSORT B 0105-XE-OOI-0 

(lONE PHASE MONITOR SYSTEM. B 7090-1094BESYS 
IIIVIPP SORTER. FIRST PHASE OF A GENERAL PURPOSE B 070Li-0926TAVIP 

MVIPP MERGER. SECONO PHASE OF A GENERAL PURPOSE B OT04-0926TAVIP 
HBERG IIlEAST COST EST.t.SCHED .. PHASE ONLY. lESS. M. C. FRIS B 065Q-lO.3.00Sl 
ST COST EST. &. SCHEDULING-SCHEO. PHASE ONLY lESS F .. BACKER fl:LEA B 0650-10.3.005 

liCHt SQUARE ANO PHI FOR 2X2 CONTINGENCY TABLE B 0650-06.0.016 
#PREP NUCLEAR-CODE PHYSICS B NORC-NUCUAR 

IISOFOCATE NUCLEAR-CODE PHYS ICS B 0104-NUClE:AR 

'SWAP MU AND NU NUCLEAR-CODE PHYSICS (j 0104-NUCLEAR 
'PS NUCLEAR-CODE PHYSICS B 0104-NUCLEAR 

NCUERY NUCLEAR-CODE PIWSICS B 0704-NUCLEAR 
NGRACE-I NUCLEAR-CODE PHYSICS 8 70?0-NUCLEAR 

-'CLOUD NUCLEAR-CODE PHYSICS B 7090-NUCLEAR 
NGRACE-,ll NUCLEAR-CODE PHYSICS B 70?0-NUCLEAR 

SPI-STAR PROGRAM B 0704-1061PKPST 
liP I-STAR SUBROUTINE' B 0704-1062PKPST 

"ANALYSIS OF LATERAllY LOADED PILES (j 0650-09.2 .. 013 
IIPIMG NUCLEAR-CODE TRANSPORT B 0104-NUCLEAR 

IIDISTRIBUTION OF WATER flOW IN A PIPE NETWORK B 1620-0Sl.1.001 
",PIPE STREES ANALYSIS 0 0650-09.~.002 

ES "'CALCULATION OF PIPING SYSTEM EXPANSION STRESS B 0650-09.5 .. 001 
MULTANEOUS lINEAR EQUATIONS IHTH PIVOTlNG If SUP, SOLVES SI B 7070-10.4.002 
CISION CLEAR AND ACD /lPK CLAD r. PK STOO - DOURLE PRE B 07Q4-052SPKClA 

"MODIFIED PK KWIC PROGRAM /SDA B84/ n 010Li-1l44NC013 
AR AND ADD IIPK CLAD!: PK STOD - OOURlE PRECISION CtE B 0104-0525PKCLA 

riCONSTANTS FOR CR MONTE CARLO PKG. /NOT A SUBROUTINU B 0704-07430RMOC 
HCO"'PLEX 1 • INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC B 0650-01.0 .. 014 

IICOMPLEX 11 • INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC B 0650-01.0.015 
"SIMULATED PLANT RECORD AUXiliARY.. (j 0104-0604TVSr? 

NCURVE FITTING- SIMULATED PLANT RECORD METHOO B 1620-09.4.00Q 
IIPLATE-TO-PLATE CALCULATIONS B 0650-09.3.004 

"CRT NUMBER PLOT B 0704-0458GONUM 
R TRAN OUTPUT tlPRINTER PLOT BCD TEXT GENERATOR FOR FO B 0709-1118URPlO 

111401 PLOT 1 B 1401-14.0.001 
IICONTOUR PLOT PROGRAM B 0704-0506MICRI 
NCONTOUR PLOT PROGRAM B 0704-0506M ICR2 
liON LINE PLOT ROUTINE B 0704-03920LPlO 

NGENERAlllED PLOT ROUTINE B 1090-1146AM?LO 
"POLAR POINT PLOT SUBROUTINE B 0104-0SS6ERPLO 

NSCOPE GRID PLOTTER a 0704-04'32MUSCO 
"MURA CATHODE RAY TUBE POINT PLOTTER lj 0704-0321MUSCP 

NSCOPE GRIO PLOTTER 0 0704-0357MUSCP 
'GENERALIZED PLOTTER B 1620-09 .. 7 .003 
NGENE~AlIlED PLOTTER II B 1620-09.7.002 

IJARBtTRAR\, CURIJE\PLOTTER SUBROUTINE B 0704-0284WHWH2 
NGENERAl PURPOSE PLOTTING SUBROUTINE B 0104-10B5UMPlO 

/lCURVE PLOTTING SUBROUTINE B 0105-A0!:7004-0 
BCD NSIMULATES INPUT PLUGBOARD OF lIASIC 650. REAOS B 070 /1-0480CE6,)0 

IISIR PLUS B 0650-02.0.01B 
IlARCSINE, ARCOSINE FLOATING POINT--QUAORANT ALLOCATION B 0104-0825JPASN 

/lARCTANGENT, FLOATING POINT--QUADRANT ALLOCATION (] 0704-0B25JPATN 
fI~URA I"ATRIX MULTIPLY /FlDATING POINT/ B 0104-0432MUMAM 

OOUBLE PRECISION ACDITION /FIXEU POINT/ IIMURA B 0104-0256MUOPA 
ER INTERPRETIVE SYSTEM /FLOATING POINT/ IICOM?LEX NUMB B 0104-0B32BECPII' 

INTEGRATION OF UNEQUALLY SPACED POINTS IINUMERICAL B 0704-I151TU90G 
/,IS,,"OOTH AND DIffERENTIATE DATA POINTS B 0104-0223CLSMD 

FERENTIATE UNE~UALLY SPACED DATA POINTS IISMOOTH AND DlF B 0104-0331ClSt-'O 
IIPO 1 SON B 0109-0956lCPSN 

IINUMERICAl SOLUTION OF lAPLACE POISSON AND HEAT FLOW EQUATlON B 0650-e4 .. 0.010 
o INCO~PlHE GAMJoIA FUNCTION wITH POISSON TERM HNORMALIlE B 1090-1171URGAM 
COORDINATES #RELAXATION PROG POISSONS eQUAT IN RECTANGULAR B 0650-04 .. 0.009 

ItRANOOM NUMBER GENERATOR, POLAR ANGLE. FLOATING PotNT. B 0104-07430RPOL 
NRECTANGUlAR TO POLAR CONVERSION H 0104-03,)4NA87. 

IlPOlAR POINT PLOT SUBROUTINE B 0704-0556ERPlO 
NPOlAR TO CARTESIAN COORDINATES B 0650-03 .. 1 .. 015 

SQUARES NPOLlY-POlYNOMIAl FIT BY LEAST B 0650-06 .. 0.010 
tGITAl TERRAIN MODEL SYS 4 POINT POLY. INTERP. PROG. 01'1-2 1 Mil B 0650-09 .. 2.062 

IIMOMENTS OF INI:RTIA OF POlY'ATOMIC ~OLECUL£S B 0650-09.3 .. 005 
HEROS OF A COMPLEX POlYNOM IAL (] 0704-0405PFlPC 
#ZEROS OF A COMPLEX PULYNOMIAL B 0704-0225GMlER 

IINTH LEGENDRE POLYNOMIAL R 0704-0654AMPLG 
II'NTH LEGENDRE POLYNOMIAL 0 0704-0654AMPLG 
#NTH LEGENDRE POLYNorHAL B 0704-0654AMPLS 

G TO SELECTED TERMS OF A GENERAL POLYNOMIAL #FITTIN H 0704-1077GCOOO 
#WEIGHTEO lEAST SQUARE POLYNOMIAL APPROXII-IATION tl 0650-06.0.009 

FINITE POINT SET "MINIMAX POLYNOMIAL APPROXIMATION ON A 80650-06.0.043 

ON 

NE 
E 
o • 

RAN I PROGRA~S 

FOR 709 
Eo 

#LEAST SQUARES POLYNOMIAL APPROXIMATlON. B 0104-0611CA021 
IIPOLYNOM!Al COEFFICIENT REOUCTI B 0104-0224ASASI 

1I0RTHOGONAl POlYNO~IAL CURVE FITTER B 0650-06.0.039 
NlEAST SQUARES POLYNOMIAL CURVE FITTING ROUTI n 0705-AQ-003-0 

J,lPOLYNO~IAL CURVE FITTING. TAl' B 1620-01.0 .. 001 
/,IPOLYNO~IAL CURVE FITTING. CAR B 1620-01.0.002 
/,IPOLYNCMIAl CURVE FIT 8 1620-01.0 .. 004 

NUNIVARIATE POLYNUMIAL EVALUATION B 0704-031SUAUPE 
IIUNIVARIAH POLYNOMIAL EVALUATION FOR FORT B 0704-037SUAUPE 

/lFLOATING POINT POLYNOMIAL EVALUATION ROUTINE B 0709-0841RCP[lJ 
IIPOlY~O~IAL EXPANSION SUflROUTIN B 0704-0611AVPOL 
fiPOLYNOMIAL EXPANSION B 0104-0435~APOL 

RARGONNE LEAST SCUARE LEGt:N[)RE POLYNO."ItAL FIT B 0704-0424ANE20 
NLEAST MAXIMAL ABSOLUTE ERROR POLY.'lOMIAL FIT tl 0104-0500BSBFP 

lIlEAST SC;UARES POLYNOMIAL FIT 13 0104-0116CllSQ 
IIIPOLYND,",IAL FIT B 7090-1242SIPYF 

"LEAST SQUARE POLYNOMIAL FIT /FURTRAN III B 0104-0712ANE20 
"ZEROS OF A POLYNOMIAL IN DOUtllE PRECISION tl 0104-0766MIC20 

AM DA-5 "GENERAL PURPOSE POL YNO~:tAl INTERPOLATION PROGR a 0650-09.2.013 
T S~UARES METHOD ItPOLYNO .... IAl OF BEST FIT BY lEAS B 0650-06.0.006 

GRAM 
1 REX 
S 

H. 
H. 
NTS 

I#GENERAL POLYNOI-1IAL PROGRAM 0. 0704-0417PFZPQ 
flOOUBlE PRECISION POlYNOr--'IAL RoeT EXTRACTION PRO B 0709-1215ACE73 

#POlYNOMIAL ROOT EXTRACTION. T B 7070-09.1.001 
IIPOlYNO~IAL ROOT FINDE:R ROUrtNE B 7090-1124RHPR 

IIA MOOIFIED NEWTON-RAPHSON POLYNOMIAL ROOT-FINDER B 0704-0568ElQRC 
IIREAL RCOTS OF A REAL POLYNOMIAL USING INTERVAL ARIT B 0104-0BBOIBRRP 
IIIREAL ROOTS OF A REAL POLYNOMIAL USING INTEP.VAL ARIT B 0104-0880IBRRP 

URQOTS OF POLYNO:HAl I.nTH RtAL COEFFICIE B 0109-0927~APOl 
HEROS OF A REAL POLYNOl-llAl. H 0704-040SPFIP~ 

IIZEROS, EXTENDED RANGE POLYNOJ'lIAl/lERP/.. B 0704-0S65CAOQ 11 
HEROS OF COMPLEX POLYNOMIALS B 0650-01.0.006 

TUNS ME THOr. FOR FINDING ROOTS OF POLYNOMIALS IINEw !3 0704-0110GlROP 
/I lERUS OF COMPLEX. POLYNOMIALS e 0704-0692JPlP;J 

ES CURVE FITTJtIIG WITH ORTHOGONAL POLYNOMIALS HLEAST SCUAI~ e 0650-06 .. 0.0;n 
CARLO III POL YPH(~US NUCLEAR-CODE MONTE r. 0704-NUCLEAR 
T ANC PUNCH SUBR,OUTINE IIPOPOUT A GENERAL PURPOSE: PRIN El 0704-0422NOPOU' 
OACTlVtTY LOG INTERPRETATION IIPOROSITY CALCULATION FROM RAOI H 0650-09.6.006 
TI!"ATlI\G SCHEDULING. SCHEDULING PORTION --#USS • LEAST COST ES D 1620-10.3.00] 
ST C:STIMATING SCHEDULING. SCHEO PORTION/IL[SS __ CARD. LEAST CO B 1620-10 .. 3.003 

/#POST MORTEM DUMP B 1620-01.5.004 
/,IG & L POST PROCESSOR B 06S0-10 .. 3.008 

, STCREO PROGRAM, PROCtSS PANEL, POST TRAC/JTf.lR[E TRACE PROGRAMS A 0)O'j--AT-007 
IIPO~T-f~ORTEM ROUTINE B 0104-039C:·qp~R 

REAL MATRlX /tPOSTMULTlPLY REAL BY SY~ETRIC 8 0104-.o273CLMr--P 
OF THE LEAST SQRS. REST 1/2wAVE POHNT .. ANO SLOPE OF A /lCAlC. B 0650-09 .. 3.00) 

NPOwER DENS ITY SPEC TRUM B 0104-0897AAPDS' 
NI FLOATING /tPOwt:R SPECTRAL OEtliSITY FUNCTIO B 0704-0S11RWPS2 

flAUTOCORRElATICN ANU POWER SPECTRur~ 1:\ 0650-06.0 .. 0lJ 
gAUTO-CCRRELATION ANU POhER SPECTRUM ANALYSIS H 0104-02<)6!WCP2 

IGtTAL St<OlH CIRCUIT SOLUTION OF POwER SYS NEJnORK NIMPROVED D !l 06,)0-09.4.004 
RENTS J,fCALCULATION OF E:lECTRIC POWER SYSTEM SHORT-CIRCUIT CUR B 0650-09 .. 4.001 
TY CALCULATIONS, NElECTRICAL POWER SYSTE~ TRANSIENT STAf'l[LI B 0650-09.4.001 
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R III 'PRE-ASSEMBLY EDIT fOR AUTOCODE 8 010'5-SR-003-0 
'PRE-ASSEMBLY PROGRAM B 0704-0176NAPRE 

#FORTRAN PRE-COMPILER FOR CARD A 1620--FO-006 
JFORTRAN PRE-COMPILER fOR PAPER TAPE A 1620--FO-00'5 

SUBROUTINE MDOUBlE PREC. FLOATING PT EXPONENTIAL B 0109-0839IBEXO 
E-KUTTA INTEGRATION- 'DBl. PREC. FLOATING PT. HILNE. RUNG B 0104-0610RWDE.3 

INTEGRATIOf"j OF IIDBl .. PREC .. FLOATING PT. RUNGE-KUTlA 8 0704-0610RWDE2 
SUBROUTINE. 'DOUBLE PREC. FLOATING PT .. SQUARE-ROOT 8 0104-07211BSQO 

HEROS OF A POLYNOMIAL IN 'COUBLE PRECISION B 0704-0766ANC20 

T/ 
ION 
TINE. 

'flOATING POINT DOUBLE PRECISION ABSTRACTION B 010lt-OHOGLOPA 
#MURA FLOATiNG POINT DOUBL~ PRECISION ADDITION B 0704-0280MUDPA 

'MURA DOUalE: PRECISION ADDITION /FIXED POIN B 0104-02S6MUOPA 
IIDOUBLE PRECISION ARC TANGENT INSTRUCT B 0104-0423BSATN 
NDOUBLE PRECISION ARCSIN/ARCCOS SUBROU B 070lt-0538NOASO 
IITRIPlE PRECISION ARITHMETIC B 0704-0481CA004 

IFU1ATING POINT DOUBLE PRECISION ARITHMETICS.. B 0104-0417PFSOP 
IHRIPLE PRECISION ARITHMETIC PACKAGE B 0104-0378CAOOI 

"FORTRAN DOUBLE PRECISION ARITHMETIC PACKAGE B 70iJO-1l22NRNPR 
#PK CLAD t PK STOD - DOUBLE PRECISION CLEAR AND ADD 6 070lt-0525PKCLA 

ACKAGE IHRIPLE PRECISION COMPLEX ARITHMETIC P S 0704-0546CA005 
ACKAGE. MDOUBLE PRECISION COMPLEX ARITHMETIC P B 070lt-0647NPDFC 

fj!OOUBLE PRECISION COMPLEX FAD AND FMP B 0104-0223CLDPC 
'COUBlE PRECISION COMPLEX FAD. FMP, AN B 0104-022'3CLDPC 
IHRIPLE PRECISION COMPLEX SQUARE ROOT B 0704-0565CA005 

o fOP 

ON 
ION 

# DOUBLE PRECISION DETERMINANT E:VAlUATl B 0704-0356CA002 
JlNTERPRETAnlE DOUBLE PRECISION EXPONENTIAL INSTRUCT B 0704-0385BSEXP 

ITRIPlE PRECISION EXPONENTIAL ROUTINE B 0704-0565CA004 
"OOUBLE PREC I S ION FLOATING ADO a 0704-0223CLOPA 
.DOUBLE PRECISION FLOATING ADO B 7070-08.4 .. 003 
"DOUBLE PRECISION FLOATING DIVIDE B 010lt-0223CLDPD 
'DOUBLE PRECISION FLOATING DIVIDE B 7070-08.4.001 
,DOUBLE PREC I S ION FLOATING MUl TI PLY B 7010-0B. 4.002 

INTERPRETIVE ROU RDOPSIR DOUBLE PRECISION FLOATING POINT SOAP B 0650-02.0 .. 010 
PRETIVE SUBROUTINE .DOUBLE PRECISION FLOATING POINT INTER B 0704-0385BSINT 
SUBROUTINE MDOUBLE PRECISION FLOATING POINT LOAD B 0704-03858SCON 

SUBROUTINE IIDOUBLE PRECISION FLOATING POINT PRINT B 0704-0385BSOUT 
SUBROUHNE MDOUBlE PRECISION flOATING POINT PRINT i:I 0104-05029BSOUT 

ION 'PARTIAL DOUBLE PRECISION FLOATING POINT ADOIT B 0704-0650RWADD 
ION "DOU8LE PRECISION FLOATING POINT ADDIT i:I 0104-06S0RWDPF 
ION MDOUBLE PRECISION FLOATING POINT DIVIS B 0704-0650RWFDII 
PLICATION 'DOUBLE PRECISION FLOATING POINT MULTI B 0704-0650RWMUL 
INPUT !lDOUBLE PRECISION flOATING POINT CARD B 0104-0650RWRU 
ENTIAL SUBROUTINE "DOUBLE PRECISION FLOATING POINT EXPON B 0704-08061BEXC 
ENTIAL ROUTINE.. .DOUBlE PRECISION flOATING POINT EXPON a 0104-0931PKEXP 
NGENT SU8ROUTINE NDOUBLE PRECISION flOATING POINT ARCTA B 0709-1148NODPA 

'SINGLE PRECISION TO DOUBLE PRECISION FORTRAN INPUT B 0709-1201NRDIC 
IIDOUBLE PRECISION INPUT CONVERSION. B 0704-05B5CA006 
IIDOUBlE: PREC lSI ON I NPUT SCALI NG B 0704-0334NA022 
MaOU8lE PRECISION INPUT. B 0704-0517RWDPN 

N IlNTERPRETABLE DOU8LE PRECISION LOGARITHM INSTRUCTlO B 0704-038SBSLNX 
SUBTRACTION. #DOUBLE PRECISION MATRIX ADDITION AND B 070lt-014ltAMOPA 

N. 
N 
LICATION 

iOOUBLE, PRECISION MATRIX INVERSION B 0650-05.2.009 
IIDOUBLE PRECISION MATRIX INVERSION Ij 070lt-0405PF1UP 
"SINGLE PRECISION MATRIX INVERSION 8 7070-10.1.003 
!lDOUBLE PRECISION .'lATRIX MULTlPlICATlO e 0104-0699AHDPM 
!lDOUBlE PRECISION MATRIX MULTIPllCATlO B 7070-10.1.001 
IIDOUBLE PRECISION MATRIX SCALAR MULTIP B 0104-0759AMOPS 
#TRIPLE PRECISION OUTPUT B 0104-0378CA002 
JDOUBLE' PRECISION OUTPUT FOR FORTRAN B 0709-1202NRDOC 
#DOUBLE PRECISION OUTPUT SCALING B 0104-0334NA022 
Ij!DOUBLE PRECISION OUTPUT. 8 0704-0517RWOPT 

ACTION PROCRAM "DOU8LE PRECISION POLVNOMIAL ROOT EXTR B 0709-1215AQE73 
flNTERPRETER FOR 650 DOUBLE PRECISION PROGRAMS. B 0104-0583BEllD 

UATIONS. 
N SDLVER 

ION 

'DOUBLE PRECISION SIGN COMPATl8IlITY B 0704-0417PFCSF 
• DOU8lE PRECISION SIMULTANEOUS REAL EQ B 0704-03S6CA001 

NLARGE DOUBLE PRECISION SJrolUL TANEOUS EQUATIO B 7090-1149AS012 
"DOUBLE PRECISION SIN-COS ROUTINE B 0704-09290LDPS 

NlNTERPRETABLE DOU8LE PRECISION SINE ANO COSINE B 0104-0.3858SS&C 
tIlNTERPRETA8LE DOU8LE PRECISION SQUARE ROOT INSTRUCT B 0704-03S5BSSC;:R 

tHRIPLE PRECISION SQUARE ROOT B 0704-0481CA003 
'OOUBLE PRECISION SQUARE ROOT ROUTINE 6 7010-08.3.006 

FORTRAN INPUT, 'SINGLE PRECISION TO DOUBLE PRECISION B 0109-1201NRDIC 
ITREND ANALYSIS AND PREDICTION B 0650-09.2.0500 

#PRINC1PAL COMPONENTS PREDICTION EQUATION. B 0704-1l68TVPCP 
CO,",PLEX 'HERMITIAN MATRIX. 'PRELIM. EIGENVALUE PROBe OF A B 0704-0460MIMAU 

#DIGITAL TERRAIN MODEL SYSTEM PRELIMINARY EARTHWORK PROGRAM B 0650-09.2.042 
'PREP NUCLEAR-CODE PHYSICS B NORC-NUCLEAR 

ROGRAM FOR liNEAR PROGRAM MATRIX PREPARATION MMXV P B 1620-10.1.00lt 
'REGRESSION ANALYSIS DATA PREPARATION B 1620-01.5 .. 001 

TE CHAIN Of ONE INVESTMENT HPRES VAL-RATE OF RET-PV2A-FIN! B 0650-07.0 .. 018 
RN • PYlA.·. INF. CHAIN MACH. "PRESENT VALUE AND RATE OF RETU R 0650-01 .. 0.017 

,OPTIMUM SEPARATOR PRESSURE B 06S0-09.6.005 
IISENTROPIC PRESSURE CHANGE SUfi ROUTINE 0 1090-10950WHISD 

NPRESSURE OF SATURATED LIQUID 8 1090-109SWHPSl 
ART. CODE FOR AUGMENT 6S0'LlNEAR PRG. FORCED INVERSION VECTOR P B 0650-10.1.010 

#PRIME NUMBER GENERATOR B 0650-03 .. 1.0'1'1 
17070 - PRINCIPAL AXIS FACTOR ANALYSIS B 1070-11 .. 3.005 

N EQUATION. IIPRINCIPAL COMPONENTS PREDICTIO B 0704-1168TVPCP 
''''URA VARIABLE COLUMN fRACTlON PRINT 8 0104-0357MUPRF 
#MURA VARIABLE COLUMN FRACTION PRINT B 0704-0357~UPRF 

II OCTAL TAPE PRINT B 0704-03011U013 
,MURA SIX COLUMN FRACTION PRINT B 0704-0314.MUPRF 

IIMATRIX PRINT 6 0704-0085ClMPR 
ULTERED MEMORY PRINT B 01'05-EQ-005-0' 
'SelECTIVE TAPE PRINT 6 0705-EQ-006-0 

'TRAP. TAPE RECORD ANALYZER PRINT. B 1401-01.4.019 
"REPRODUCE, GANG PUNCH AND PRINT. RGCP • 8 1401-13.1.009 

#TRAP OCTAL MEMORY PRINT - ITRAP SCOOP/ B 0704-0l7BUASPO 
liME" PRINT ANALYSER B 0705-S6-006-0 

JPOPOUT A Gf;NERAL PURPOSE PRINT AND PUNCH SUBROUTINE F\ 0704-0422NOPQU 
'PRINT BSS LOADER DiAGNOSTICS a 0104-0830MINOL 

ATIGN, IIPRINT CONTROL FOR REPORT GENER e 0709-103BRWPCR 
nAPE PRINT OUT B 0705-AF-Oll-0 

'OCTAL MEMORY PRINT OUT PROGRAM B 0704-0286NYDS1 
HART LISTING FROM ASSEMBLY PROG PRINT RECORD TAPE 40K "flOW C 8 0705-IB 0003 

"MUSH DATA ASSEMBLER AND PRINT ROUTINES B 0704-0Sl3SCMAP 
#DOUBLE PRECISION flOATING POINT PRINT SUBROUTINE B 0104-0Sl9BSDUT 
'OOUBLE PRECISION flOATING POINT PRINT SUBROUTINE B 0704-03858S0UT 

'PRINT TABLE Of ERRORS--PRETB B 0704-0391NOPRT 
HGENERALIZED MATRIX INVERSlON. PRINT 1 * B 070S-IB 0010 

SPRINT I TRACING ROUTINE B 07050':"AO-00I-0 
#ABBREVIATED PRINT I TRACING ROUTINE B 0105-040-002-0 

BINARY ARITH. ItD[CIMAL PRINT-EXTENDED RANGE flOATING 0 0704-0370RS0l1 
RTRAN I-'AP AND MtSS·ING SU8ROUTINE PRINT-OUT PROGRAM MFO B 0104-0909MPMAP 

#TAPE OU~P FOR THE 709/UCTAL PRINTI B 0109-05002RLTD9 
EOUS CARD TO TAPE ANOIOR TAPE TO PRINTFR HS1MUlTANaB 1401-13 .. 1.010 

IITAPE TO PRINTER OR PUNCH. UC TPOP * B 1401-01.4 .. 016 
R FOR FORTRAN OUTPUT "PRINTER PLOT BCt) TEXT GENERATQ B 0709-111BURPLO 

NTAPE TO PRINTER PROGRAM A 1401--UT-026 
'PERIFPHERAL L1fo1e PRINTER VERIFIER B 0704-0262NYPLV 
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IHAPE TO PRINTERIPUNCH ROUTINE A 0650--UT-003 
nAPE TO PRINTER/PUNCH SIMULATOR B 0709,:",0651WDTPS 

nIP * INSTANT PRINTING. B 1401-01.4 .. 009 
TESTING RANDO"'NESS OF DECIMALS 'PRINTING CONSTANT DECIMALS AND B 1401-11.0.004 

cAPE .. EFFORTLESS SYS CALCUL AND PRINTING EVERYTHING. IES B 1401-01.lt.010 
"KWIC REPORT FOR PRINTING OR PUNCHING B 0704-0913NCKRF 

IICONSTRUCT A TABLE OF ERRORS FOR PRINTING-ERTBL a 0104-0.391NOERT 
'CORE PRINTOUT ROUTINE-VARIABLE B 1401-01.4.017 

"SIMPLIfIED PRIORITY CARD/TAPE:. ROUTINE B 7070-02.lt.004 
ISK • SEE 1410-PR-IOB. 'REPORT PRO. GENERAT. CARDITAPE/140S 0 A 1410--RG-910 
ATRIX.. NPRELIM. EIGENVALUE PROB. OF A COMPLEX HERMITIAN M B 0104-0460MIMAU 
MMA DISTRIBUTION HDETERMINING PROBA8IlITIES FROM A FITTED GA 8 0650-06 .. 0.040 
A 'NORMAL PROBABILITY - ORDINATE AND ARE 8 0709-1001NA860 

'OFFSET CIRCLE PR08ABILITV FUNCTION. B 0704-0869RCOCI 
UNVERSE NORMAL PROBABILITY FUNCTIONS B 0709-1002NAB61 

II!FLOATING POINT /NI VARIATE PROBABILITY INTEGRAL B 0704-0794RWNP3 
f1PROBA8ILITV OF LOSS OF LOAD 8 06S0-09.4.006 

#TRANSPORTATION PR08LEM-INDIRECT ADDRESSING A 162D--LM-0l1 
f1UNIV OF HOUSTON ASSEMBLR FOR PROC .. ENG. INTER CODING SYS B 06S0-02.0 .. 011 
MSTEPWtSE ~UL TJPLE REGRESS ION PROCEDURE 8 0104-0lt 77ERMPR 

UMERJCAt INTEGRATION 8Y MIOPOINT PROCEDURE IN B 0704-1017AND10 
'A GENERAL LEAST Sl;UAR(S FITTING PRoceDURE 8 0104-1076ANE20 
AT_ 'PROCEDURE FOR AUTOMATIC TEST.P A 7070--AT-082 

RERROR PROCEDURE FOR FORTRAN I I B 0704-0785GEGER 
A NUMERIC 650 /lA PROCEDURE FOR USING SOAP WITH B 0650-01.6.012 
NS. 'NON-LINEAR REGRESSION PROCEDURE WITH DIFFERENTIAL EQ B 010lt-I119ERNlR 
'THREE DIMENSIONAL lEAST SQUARES PROCEDURE. B 070lt-0533CF009' 
BLY FOR IBM 104 'PROCESS CONTROL COMPUTER ASSEM 8 0104-1184ININJ 

TRACE PROGRAMS, STORED PROGRAM, PROCESS PANEL, POST TRACIHHREE A 0.305--AT-007 
lIVE SYSTE~ tINFORMATION PROCESSING LANGUAGE V INTERPRE B 070lt-l006RSIPL 

.DATA PROCESS ING OUTPUT ROUTINE B 0704-0512DMDPO 
'VARlA8LE INFORMATION PROCESSING PACKAGE B 0704-0B56CVVIP 

1109 VARlA8LE INFORMATION PROCESSING PACKAGE 8 0709-11358WVIP 
n09 DATA PROCESSING PACKAGE A 0709--UT-069 

fl.YARIA8lE INfORMATION PROCESSING PACKAGE EQUIVALENCE B 0704-0856CVVIP 
17070 DUAL PROGRAM PROCESSING SYSTEM B 7070-03.2.001 

IIG & L POST PROCESSOR B 0650-10.3.008 
n058 PROCESSOR A 070S--PR-044 

#PROCESSOR OPERATING SYSTEM A 1410--PR-108 
HMATRIX-VECTOR PROOUCT B 0650-05.1.009 

IJ!VECTOR DOT PRODUCT B 0704-Q223CUIVP 
MVECTOR TRIPLE CROSS PRODUC T B 0709-0885VGVPR 

MING HPRODUCT INVERSE LINEAR PROGRAM B 0705-E2-00S-0 
ENVALUES AND EIGENVECTORS OF THE PRODUCT OF A ANO X. IEIG 8 0704-0652RWEG2 
DULE 'LINEAR OECIS,ON RULE FOR PRODUCTION AND EMPLOYMENT SCHE B 0650-10.3.001 

4PROOUC T ION DAY CALENDAR B 0650-10.3.004 
IIPRODUCTION LINE BALANCING 8 0650-10.3.002 
flPROOUCTION LINE BALANCING A 1620--LM-OIB 

TICAL ANALYSIS PROGRAM DA-l UPROfILE COMPARISION AND STATIS 8 0650-09.2.07lt 
"PROFILE GRADE B 0650-09 .. 2.046 
flPROFILE GRADE B 0650-09 .. 2.061 

#WATER SURFAcE PROFILE PARAMETERS B 0650-09.2.051 
IIDIGITAL TERRA~N MODel SYSTEM PROFILE SMOOTHING PROGRAM OA-3 B 0650-09.2.063 

IISCHEDULING hITH ARBITRARV PROfIT fUNCTIONS B 0109-1086IBAPF 
'SD 1402 • SEARCH PROGRAM-CARD VERSION. B l'tOl-01.1t .. 020 

ICORRElATING PROGRAM-UP TO 30 VARIABLES 8 1620-06.0.009 
ItSCHENEC,TADY DECIMAL INPUT PROGRAM-VARIABLE FORMAT B 070lt-0204GSIN2 

#COMMENT ATTACHED PROGRAM. 1109 PROGRAM/. B 0109-0519CSCAP 
.LINEAR PROGRA"1ING SYSTEM B 0704-0108RSLPS 

MAC 305 IIPROGRAM~EO DIvISION FOR THE RA A 0305--LM-00S 
IlITY MBI EDITOR FOR PROGRAMMED 704/709/90 COHPATlB B 0709-103lRl040 

"LINEAR PROGRr.MI'o'!ING D 06S0-10.1.001 
1I11NEAR PROGRAMMING B 06500-10.1.002 
IILINEAR PROGRAMfoIlNG 806500-10.1.004 
NLINEAR PROGRA~MING B 06SD-10 .. 1.00S 

'THE SYMMETRIC METHOD OF LINEAR PROGRA"'''ING B 0650-IO.l.00B 
UN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING B 0650-01.1.003 

ACHINE LOAUING PROBLEM OF LINEAR PROGRAMMING fl.M 8 0704-0189J8Mll 
n INEAR PROGRAMMING B 0709-El-00I-0 

MPROOUCT INVERSE lINEAR PROGRAMMING B 070S-E2-00S-0 
E InM RAMAC 305 MSVMBOLIC PROGRAMfoIING AND ASSEMBLV ON TH A 0305--SP-003 

*QUADRATIC PROCRM'MING CODE B 0704-10S0RSQP1 
NTED IBM 6'50 #tINEAR PROGRA~PING CODE FOR THE AUGME 8 0650-10.1.006 

CARD INPUTtOU'TPUT tlllNEAR PROGRAM~ING CODE FOR 1620 WITH B 1620-10 .. 1.002 
nINEAR PROGRA~MING CODE FOR CARD 1620 B 1620-10 .. 1 .. 006 

IIFORTRAN LINEAR PROGRAr.t."'JNG CODE.. B 0704-0480CEFLP 
E • IILINEAR. PROGRAMMING FOR THE 1620 * TAP 0 I620-10 .. 1.00} 
ODE FOR AUGMENTED 650 HLINEAR PROGRAMMING FORCED INVERSION C B 0650-10.1 .. 009 

"SYSTEM IMMEDIATELY ~AKING PROGRAMMING LANGUAGE EASY B 0704-1096TVSMP 
IICRITICAL PATH PROGRA~~ING METHOD B 0104-IlBBGHCP 

"COMPREHENSIVE LINEAR PROCRAt-'MING ON THi: laM 70lt. B 0704-081BCESCR 
M RAMAC 305 .LINEAR PROGRA~MING ROUTINE FOR THE IS A 0305--MI-002 

.LINEAR PROGRAMMING SUBROUTINE 8 0104-052JSCMUS 
8305 RAMACODER PROGRAMMING SVSTE~ 0 0'305-02.0 .. 002 

""ODIFIED 650 FORTRAN-SCR~B PROGRAMMING SYSTEM B 0650-02.1.010 
ARD. 81620/1710 Sn'IJOLIC PROGRA~,MING SYSTEfI: • SPS •• C A 1620--SP-020 
APE 11 11620/1110 SY~BOLIC PROGRAMMING SYSTEM,. SPS •• T A 1620--SP-021 
APE. NINTERPRETIVE 'PROGRAMMING SY~TEM • IPS. * T B 1620-02.0.001 
ARD • "INTERPRETIVE PROGRAMMING SYSTEM. IPS •• C B 1620-0l.0.002 
TO StROL , 7090 LINEAR PROGRAMMING SYSTE~ - SUCESSOR B 70?0-1l95IKLP9 
IONS "MATHEMATICAL PROGRAMMING SYSTEM I-ALL SOlUT B 0704'"':1092RSMIA 

II!FORTRAN MATHEMATICAL,PROGRAMfoflNG SYSTEM ONE 'n 0104-0863RSMI 
flSVMBOLIC PRO':1RAMMING SYSTEM SPS 1 A 1401--SP-021 
IIISYMBOllC PROGRA~MING SYSTEM SPS 2 A' 1401--SP-030 

'~ATHEMATICAL PROGRAMMING SYSTEM TWO B 0709-1037SCM2 
T. 'SCION. SCIENTIFIC 1401 PROGRAr-'lMING wITH Ft;OATING"POIN,8 IItOl-03.0.002 
ON VARIABLES UINEAR PROGRAMMING WITH U~PER aOUNDS B 0704-0913RSBPI 

MINTEGER PROGRAMPliING I 8 070lt-0969PKI PB 
61NTERGER PROGRAMMING 1. a 0101t-0969PKIPO 

MINTEGER PROGRAMMING 1, B 0104-1l92PKIP9 
#INTE:GER PROGRJ\~MING 1. a 0104-1192PKIPM 
IINTEGER PROGRAIt.MING 2 B 0704-0970PKIPO 
#INTEGER PROGRAMMING 2 B 0104-0970PK IPS 
M1NTfGER PROGRAM'UNG 2, B 0104-11'HPKIP9 
#INTEGER PROGRA"'~ING 2, B 0704-1191PKIPM 
IINTEGER PROGRAfo'IMING 3 B 0104-0971PKIPO 
Nt NTEGER PROGRAMM ING 3 r B 0704-1190PK I P9 
IIINTEGER PROGRAMMING 3. B 0704-1190PKIPM. 

ANAL "CONNECTOR AND REDUNDANCY PROGS FOR INDERTERMINATE TRUSS B 06'i0-09.2.001 
NEER ING 'PROP AND JET NUClEAR-CODE ENG I B 0704-NUCLEAR 

#STATlSTlCAl. THERMODYNAMIC PROPERTIES B 0650-09.3.006 
fl THERMOOVNAMIC PROPERTIES OF STEAM A~D WATER B 0104-0428GSSTP 

NTHERMODYNAHIC PROPERTIES OF wATER AND STEAM B 709D-I095WH005 
IGHT HYDROCARBON !l!IITHERHOOVNAMIC PROPS AND PHASE BEHAVIOR OF L 8 0650-09.3.002 

'DISK FILE PROTECTION A 1410--UT-ll1 
JPS NUCLEAR-CODE PHYS ICS 8 0704-NUCLEAR 

#. FIXED POINT PSEUDO RANDOM NUM8ER GENERATOR 8 0104-01738SRN 
MPSEUDO-RANDOM NUMBER GENERATOR a 0704-118IANG50 

"NORMALl Y DJ STRIBUl[O PSEUDO-RANDOM NUMBERS. B 0104-0S7BRHND2 
NNORMALlY DISTRIBUTED PseUDO-RANDOM NUMBERS. 8 010lt-0578RWNDl 



ENTS PSt FUNCTION FOR C.OMPLEX ARGUM B 0704-0493lAsa') 
NPSUEDO-INVERSE SUBROUTINE B 0104-0931PKPSI 

"SUCKER ROD PUMP DE:SIGN B 0650-09.6 .. 007 
"SEVEN-CARll PUNCH ~ 0650-01.3.010 

'~ATRIX PUNCH B 0104-0085CLMCP 
SOLUTE ROW OR COLUMN BINARY CARD PUNCH lAB a 0104-04556ESCB 

IHAPE TO PRINTER OR PUNCH" UC TPOP • B 1401-01.4.016 
'PUNCH A SCAT DECK B 1401-13.1.006 
IIPUNCH ABSOLUTE COLUMN BINARY. B 0104-1004GNPAC 

tREPRODUCE. GANG PUNCH AND PRINT. RGCP • B 1401-13.1.009 
II'MEMORY PUNCH OUT B 0105-AF-002-0 
IIIBINARY PUNCH PROGRAM B 0104-0212NYBPU 
"BINARY PUNCH PROGRAM B 0104-0405PFPFO 

~SEVEN-PER-CARO PUNCH ROUTINE B 0650-01.3.001 
'MURA B lNARY PUNCH ROUT INE B 0104-0256MUB~U 
"MURA BINARY PUNCH ROUTINE B 0104-02S6MUBPU 
HHURA BINARY PUNCH ROUTINE B 0104-0263MUBPU 
IIMURA B lNARY PUNCH ROUTINE 4 B 0704-02B3MUBPU 

OUT A GENERAL PURPOSE PR INT AND 'PUNCH SUBROUTINE flPOP Ii 0704-0422NOPOU 
'BASIC FORTRAN" PUNCH 'WITH CARRIAGE CONTROL.. B 1070-01.2.002 

'GENERAL PUNCHEO DUTPUT ROUTINE B 0704-0512DMPUN 
S ONE FILE ON A DECIMAL TAPE AND PUNCHES 'SKIP B 0704-1144NCOI4 
BINARY RELOCATABLE CARDS.. NPUNCHES A FOURIER SERIES ONTO B 0704-018818PUF 

Ij'K\iolC REPORT FeR PRINTING OR PUNCHING B 0704-0913NCKRF 
"BINARY PUNCHING SUaROUTlNE B 0709-094lMLPUIi 

SORTER .. FIRST PHASE OF A GENERAL PURPOSE /lVIPP B 0704-09l6TAVIP 
ERGER. SECOND PHASE OF A GENERAL PURPOSE ~VIPP M B 0704-09l6TAYIP 
ROGRAM RGENERAL PURPOSE ANALYSIS OF VARIANCE P B 0709-0933NOANA 

NGENERAL PURPOSE BOARD TEST DECK A 030,)--MI-004 
"GENERAL PURPOSE CALENDAR PROGRAM B 0650-11.0 .. 006 

NlpULATION /l!COMIT ;.. GENERAL PURPOSE LANGUAGE FOR SYMBOL MA B 0709-1198M1COM 
HGENERAL PURPOSE OUTPUT PROGRAM B 0104-0497ASAS6 
.GENERAL PURPOSE OUTPUT PROGRAM. B 0709-0947MLAS6 
flGENERAL PURPOSE PLOTTING SUBROUTINE B 0704-1085UMPlO 

ON PROGIlAM OA-5 IIGENERAL PURPOSE POLYNOMIAL INTERPOlATI B 0650-09.2.013 
TINE IPOPCUT A GENERAL PURPOSE PRINT AND PUNCH SUBROU B 0704-0422NOPOt 

flGENERAL PURPOSE SYSTEM FOR THE 650 LZ B 0650-02.0.008 
NGENERAL PURPOSE TAB-BACK PROGRAM B 1401-01.3.003 
"GENERAL PURPOSE 407 CONTROL PANEL 6 0650-01.6.056 

lITHE CHINESE 8A~C.RING PUIlLE .. CARD. B 1620-11.0.001 
#CHINESE BAR AND RING PUHLE .. TAPE" B 1620-11.0.003 

ESENT VALUE ANO RATE OF RETURN. PVlA ... INF. CHI\IN MACH. IlPR B 0650-07.0.017 
IPYRAMID OF RANOMI\N U B 06S0-07.0.013 

TIeN NUCLEAR-CODE fI A MULTI GROUP ,P3. THE NEUTRON TRANSPORT EQUA B 0650-08.2.028 
AGE "H.Q. USAF TAPE INPUT/OUTPUT PACK B 0705-AF-003-1 

704 SURGEI NQD SURGE 1709-90 CONVERSION OF B 0109-1063GEQUD 
NQUADOCTAL TAPE READING PROGRA~ B 0704-022lUATSQ 

IINC12 
GRATION 

MATR I X 
NE 
NE. 

IIQUADRATIC PROGRAMMING CODE B 0704-1050RSQPl 
NINTEGRATION BY GAUSSIAN QUADRATURE B 0704-0423llSGQI 

"INTEGRATION BY HERMITE QUADRATURE 6 0704-0423BSHQI 
FIXED POlNT NEWTON-COTES QUADRATURE ij 0704-03S7MUNCI 
SUaROUTINE, 10 PT. GAUSS QUADRATURE METHOD /I.lNlE B 0704-0237GLGAU 

'PATERN QUARTIMAX ROTATION OF A FACTOR B 06S0-05.1.001 
I/.QUASI-TRIDIAGONAL MATRIX ROUTI B 0704-1109NUTPL 

'MODIFIED QUASI-TRIDIAGONAL MATRIX ROUTI B 0104-0901NUHLU 
"QUERY NUCLEAR-CODE PHYSICS B 0104-NUCLEAR 
IIRACA B 0650-03 .. 2. 008 

IIl0CATION OF S,HUNT CAPACITORS ON RADIAL LINES B 1620-09.4.002 
"SOLUTION OF RADIAL SCHROOINGER EQUATION B 0104-1072NUSCH 

URADIAL SHORT CIRCUIT PROGRAM B 0650-09.4 .. 013 
IIRADlANS TO DEGREES CONVERSION B 7070-08.1.009 

ON ItPOROSny CALCULATION FROM RADIOACTIVITY LOG INTERPRETATI B 0650-09.6.006 
'DEGREES TO RADIUS CONVERSION B 7010-08.1.008 

IITHREE CENTER CURVES FOR SHORT RADIUS TURNS B 0650-09.2.020 
flRAYTHEON RAETOR SURVEY CODES" 2G,2RI • B 0650-08.2.024 

NG OF THE GAMMA- DISTRIBUTION TO RAINFALL DATA JFtTTI B 0650-06.0.029 
TO TWO PARA. GAMMA OIST-spec REF RAINFAll DATA "FITTING DATA B 0650-06.0.0S1 
o VOLU",E CALCULATIONS ON THE 305 RAMAC /lCUT & FIlL-EARTHWDR B 0305-09.2.001 

MGENERALIZED RAMAC SORT PROGRAM A 1410--SM-110 
/lRAMAC SUPERVISOR A 06S0--SV-IOI 
HRAMAC UTILI TIES A 7070--U1-080 

"PROGRA~MED DIVISION FOR THE RAMAC 305 A 030S--LM-005 
ING POINT SUBROUTINE FOR THE IBM RAMAC 305 "FlOAT A 0305--LM-006 

PROGRAMMING ROUTlf'o.E FOR THE 113M RAMAC 305 NlINEAR A 030S--MI-002 
"COMPUTER PACKAGE FOR T~E RAMAC 305 A 030S--PR-001 

GRAMM.ING AND ASSEMBLY ON THE ltlM RAMAC 305 'SYMBOLIC PRO A 0305--SP-003 

N FISSION SPECTRUM. FT.PT 
DISTRIButtON. FT. PT. 

BOLTZMANN OIST. Fl. PT .. 
IAL DISTRleUTION. FT.PT .. 

11305 RAMACODER PROGRAMMING SYSTEJoI! 0 030S-02.0.002 
'RANCH NUCLEAR-COOl; TRANSPORT B 0704-NUCLEAR 
'RANDOM NO. GEN •• NERENSON-ROSe B 0704-07430RF I S 
'RANDOM NO. GENERATQR, GAUSSIAN B 0104-07430RGAU 
Jl.RANDOM NO. GENERATOR. MAXWElL- 13 0704-07430RMAX 
"RANDOM NO .. GENERI\TOR, EXPONENT B 0704-07430REXP 
Jl.RANDOM NORMAL DEV I A TES B 0650-06.0.0350 

NE. 
OR 

IIRANOOM NORMAL DEVIATE SUBROUTI B 0704-0550CSDEV 
"RANDOM NUMBERS ANU RANDOM NORMAL DEVIATES GENERAT B 7070-11.7.001 

IIRANDOM NUMBER- GENERATOR B 0104-0139CLRAN 
II FIXED POINT PSEUDO RANDOM NUMBER GENERATOR B Q704-0171BSRN 

ING POINT. 
UTt-1AL ANGLE. FIXED POINT. 
o POINT 
HY OISTRIBUTION. FT. PT. 
R ANGLE .. flOATING POINT. 

TINE 
AL DEVIATES GENERATOR 

IIRANOOM NUMBER GENERATOR B 0104-0300CSRUM 
IRANOOM NUMBER GENERATOR B 0704-0304NORNG 
IIRANDOM NUMBER GENERATOR, FLOAT El 0704-07430RFLR 
IIRANDOM NUMBER GENERATOR, AZII~ a 0704-074)ORAli 
NRANOOM NUMBER GENERATOR, FIXE B 0704-07430RFXR 
IIRANOOM NUMBER GENERATOR, CAUC B 0704-074)ORCAU 
IIRANDOM NU~BER GEN(RATOR, pOLA a Q704-01430RPOL 
II'RANOOM NUMBER GENERATOR B 0704-0429BAN20 
NRANDOM NUMBER GENERATOR SUBROU B 7070-11.7 .. 002 
1IRANDOM NUMBERS AND RANDOM NOR'" B 1070-11.7.001 
"RANDOM TABLE LOOKUP SUBROUTIN[ [3 0104-0SS1CSQEV' 
'RANDOM WALK "SIMULATlO~. Co 1620-11 .. 0.009 

NG CONSTANT DECIMAlS AND TESTING RANDOMNESS OF DECIMALS IIPRINTI B 1401-11.0.004 
GE N[XTENOED RANGE COMPLEX ARITHMETIC. PACKA B 0704-0609CA034 

IINORMALIZED ADD EXTENDED RANGE FLOATING BINARY ARInl. B 0704-0310RS011 
flNORMAllZED MULT. EXTENDED RANGE flOATING BINARY ARITH. B 0704-0110RS013 
IINORMALIZED DIVIDE-EXTENDED RANGE flOATING BINARY ARITH. Ii 0704-0310RS013 
IINORMALIlED ARCTAN-EXTENDED RANGE flOATING BINARY ARITH. B 0704-0370RS013 

UNORMALIZED LOG-EXTENDED RANGE flOATING BINARY ARITH. B 0704-0370RS013 
NNORMAlIZED E TO X-EXTENDED RANGE FLOATING BINARY ARITH. a 0104-0370RS013 

IINORMALIZED SQ.Roof':EXTENDED RANGE flOATING BINARY ARITH B 0104-0370RS013 
IIDECIt'AL PRINT.-EXTENOED RANGE flOATING BINARY ARITH. B 0704-0310RS013 

NLEROS. EXTENDED RANGE POLYNO!1IAlIlERP/. B 0704-0565CA004 
'PYRAMID OF RANOMAN U 0 0650-01 .. 0.013 

PLE REGRESSION ANALYSIS PROGRAMS RAil RAPA TRAP 'MULTI S 0650-06.0.030 

::~RESSION ANALYSIS PROGRAMS RAP #:::~\:j~RESSION ANA~~~~~I~~~G : ~:~g:~::~:gig 
CHAIN MACH. IIPRESENT VALUE AND RATE OF RETURN. PVIA •• (NF. B 06S0-07 .. 0.017 

SO COMPUTER IICALCULATIONS ()F RATE OF RETURN USING THE IBM 6 B 0650-09.6.011 
ENTtATION AND PARTIAL DIFFER. OF RATIONAL FUNCT. IIDIFFER B 0704-0445PEPAR 
G II'LEAST SC;UARES RATlQNAL FUNCTION CURVE FITTIN B 0704-0859GS1l6 
G HUYlOR SERIES RATIONAL FUNCTION CURVE FITTIN B 7090-1l50RLRAT 

IIRATlONAL NU/'oIBER ARITHMETIC Ii 0704-0908NURAT 

N GENERAL ALPHANUMERIC CATHODE RAY DISPLAY B 0704-0314HUSCP 
HOPTICAL RAY TRAC ING B 0650-08.1.001 

URAY TRACING PROGRAM B 0650-08Cl.003 
IIRAY TRAJECTORY MIGRATION B 0650-09.6.017 

UGENERAL CATHODE RAY TUIlE COUPLE SUBROUTINE. n 0104-0439NA029 
MURA SIX COLUMN FRACTION CATHODE RAY TUBE DISPLAY II B 0104-0310MUSCP 

,MURA CATHODE RAY TUBE POINT PLOTTER B 0704-0321MUSCP 
2G,2RI .. HRA'iTHEON RAfTOR SURVEY CODES B 0650-08.2.024 

N IIRDF3 MURA READ DECIMAL FRACTIO B 0104-0283MURDF 
CONTINUOS 

UTINE 
GIRD. BRIDGE NMOMENT REACT INFlU LINE ORDINATE FROM B 0650-09.2.0'51 

METRY NUCLEAR-CODE 
flHUMAN REACTION TIME DEMONSTRATION RO B 0650-11.0.005 

II BALL A REACTOR CODE FOR SPHERICAL GEO B 0650-08.2.016 
C. HORNET REACTOR CODE SPHERICAL GEO NUC B 0650-08.2.009 LEAR-CODE J BEEHIVE 

NUCLEAR-COOE 
II!JARI ABLE 

6 ECHO ENTRY 
RECORDS 
READER 

II ARMOUR REACTOR KINETICS lARK-In CODE B 06S0-08.2.019 
FIXED FORMAT CARD READ 8 0704-0J81ASASS 

»SPLINE CURVE READ B 0704-0483NA029 
6ROUTINES TO READ A CHRONO-LOG CLOCK VIA 71 0 0704-0B4'lORCLK 

#TO READ AND CHECK NU WTB-\m I HEN B 0104-0911NURTB 
IiREAD BCO TAPE OR ON-LINE CARD B 0104-0073UACSH 

NRDF3 MURA READ DECIMAL FRACTION B 0704-0283MURDF 
MMURA READ DECIMAL fRACTION ROUTINE 0704-028JMUROF 
'MURA READ DECIMAL INTEGER ROUTINE 0704-0256MUROI 
"MURA READ DEC IMAL INTEGERS ROUTINE 0704-0263MURUI 
#MURA READ FlOATING DECIMAL ROUTINE 0704-0283MURFD 

"OPTIMIZED TAPE READ FOR FORMAT 12F6.0 B 0704-079lTVMEO 
OLATION SU8ROUTINE /HABLE REAO IN & TABLE LOOKUP, INTERP B 0704-0659GCTlU 

70. 
709 

"MURA REAO OCTAL NUMBER ROUTINE B 0704-0263MURON 
HON-LINE aCD CARD REAO ROUTINE B 0709-0948MLRBC 

NFORTRAN CARD IMAGE REAO ROUTINE ICSH/S FOR FINP5 B 0704-0820RWCSH 
IFORTRAN CARD IMAGE REAO ROUTINE ICSH/S FOR FlNP5 8 0709-0820RWCSH 

NREAD TAPE DATA. a 0704-0587NORTO 
MREAD TAPE TO CORE D 0104-0387CE14H 
"REAO WRITE DRUM. Ii 0704-0647NPRWD 
'READ-WRITE TApE CONTROL PROGRA Ii 0704-0403MlTCR 

HREAD BCD TAPE OR ON-LINE CARD READER 0704-0073UACSH 
"OCTAL CORRECTION CARD READER 0104-0B30MIOCT 
UOCTAL CCRRECTtON CARD READER 0104-0830MIOCT 

• ERROR CORRECTION CODE READER 0709-0938VGREC. 
If.ALPHANUMERICAL READING AND BCD CONVERSION. 0704-040'5PFDCB 
NALPHANUMCRICAL READING AND BCD CONVERSION 0104-0411PFDCO 

IHAPE READING AND WRITING SUBROUTINE 1401--10-040 
flROD READING CONVERSION PROGRAM 06S0-09.2 .. 028 

IIBCD TAPE-CARD READING FOR MULTIPLE SCAN. 8 0704-0904SISCA 
T EXECUTION TIME. 1# READING OF FORMAT STATEMENTS A B 070 tf-0732PFMOD 

Ift;UADOCTAL TAPE READING PROGRAM B 0704-0221UATSQ 
S INPUT PLUGBOARD OF BASIC 650.. READS BCD IISIMULATE B 0704-0480CE6S0 
OM NC 139 liRE ADS THE FINAL SORTED TAPE FR B 0704-1144NCOI4 
RAPHY TAPE /lREAOS THE FINAL SORTED SIBLIOG B 0704-1144NC014 
INDEX TAPE IIREADS THE SORTED AUTHOR CROSS B 0704-1144NC014 
TAPE FROM NC 142 NREADS THE SORTED BIBLIOGRAPHY B 0704-1144NCOI4 
M NC 139 IIREAOS THE SORTED KEY WORDS FRO B 0704-1144NCOI4 
R SERIES FROM BINARY TAPE #REAOS. WITH CHECKING. A FOURlE B 0704-07881BRFS 

#EIGENVALUE SOLUTION, REAL B 0704-0647NPPMC 
NINVERSE, REAL B D704-0223CLHIV 

flDETERMINANT AND EIGENVECTOR. REAL B 0104-0223ClDET 
'S I MUL T ANEOUS EQUAT IONS. REAL B 0704-0223ClSME 
'SIp.rULTANECUS ECUATIONS. REAL B 0704-0223CLSME 

N-L INEAR S IMUL T ANEOUS EQUAT IONS. REAL "NO B 0104-0273ClSMf; 
N-LINEAR SIMULTANEOUS EQUATIONS. REAL HNO B 0104;"'0273CLSME 

#EIGENVALUE SOLUTION, REAL B 0704-0338CLPMC 
T 8Y ELEMENT MULTIPLY OR DIVIDE, REAL NMATRIX HEMEN a 0104-0213ClMMD 
YMB INTERP SYS FOR IBM 650-653 .. REAL r. COMPLEX ARITHMETIC. "S B 0650-07 .. 0.016 

fI BESSEl FUNCTIONS FOR REAL ARGUMENT AND ORDER B 0704-0469NUBES 
"POSTMULTIPlY REAL BY SY~ETRIC REAL"-MATRIX ~ 0704-0213CLMMP 

IIRoors OF POLYNOMIAL WITH REAL COEFFICIENTS B 0709-0927MAPOL 
IICOMPLEX ANlJ REAL EIGENVALUES B 0650-05.2.005 

CES UREAL EIGENVALUES OF REAL MATRI B 0704-0635RWEIG 
'SIMULTANEOUS REAL ECUATIONS B 0704-0116CLSME 

II 00U8LE PREC IS ION S (.MUL TANEOUS REAL EQUATIONS. a 0704-0356CAOOI 
NSIMULTANEOUS REAL EQUATIONS. DETERMINANT a 0704-01l6CLSME 

#REAL EIGENVALUES OF REAL ~ATRICES B 0704-0635RWEtG 
'DETER~INANT Af'iO EI"GENVECTOR FOR REAL MATRIX B 0704-0116CLDH 

IIPOSTMULTIPLY REAL BY SYMETRIC REAL MATRIX B 0704-0273CLMMP 

ARIlH. 
ARITH. 

/HNVERSE:;, REAL OR COMPLEX. B 0704-0223CLMIV 
liREAL ROOTS OF A REAL POLYNOMIAL USING INTERVAL B 0704-0B801BRRP 
#REAL ROOTS OF A REAL POLYNOMIAL USING INTERVAL B 0104-0880IBRRP 

liZ EROS OF A REAl POLYNOMIAL. B 0704-0405PFlPR 
L USING INTERVAL ARITH. #REAL ROOTS OF A REAL POLYNOMIA B 0104-08801BRRP 
L USING INTERVAL ARlTH. UREAL ROOTS OF A REAL POLYNOl'llA B 0104-0880IBRRP 

JACOBI ~ETHOD IIEIGENVALUES OF REAL SYMMETRIC MATRICES BY THE B 0650-05.1.006 
/lEIGENVALUES AND EIGENVECTORS OF REAL SYMMETRIC MATRICES B 0704-1029ANF20 
IGf:NVALUES AND EIGENVECTORS OF A REAL SYMMETRIC MATRIX liE B 0704-0664ANF20 
o O/P SYSTEM IIEIGENVALUES OF REAL SYMMETRIC MATR ICES ON 162 B 1620-05 .. 0.003 

1620 DIP SYS HIGENVALUES OF REAL SY~METRIC MATRICES ON THE B 1620-05.0.004 
IIROOTS OF A FUNCTION OF A REAL VARIABLE B 06S0-07.0.002 

1l0PERATE ON A REAL, SYM~ETRIC MATRIX. B 0704-0460MIOPM 
IIEIGENVALUES AND VECTORS OF A REAL. SYMMETRIC MATRIX. f\ 0704-0460MIHDI 

CO!"P. IICALC. PERF. CHARACL OF RE.CIPROCATING COMP. WITH ELEC. B 0650-09.6.015 
AM EW-1 NOTM RECONNAISSANCE EARTHWORK PROGR B 0650-09.2.072 

ROGRAM 
NEOUS RECORDS 

H\<jEllBDRE DEVIATION RECORD B 0650-09.6.001 
HRAer: ANO RECORD AL TERATlONS IN MEMORY P H 0704-0395LL003 

#WAVE RECORO ANALYSIS OF TWO SIMULTA B 0104-0574CSTUI<. 
/#TRAP lI- TAPE RECORD ANALYltR PRINT" B 1(.01-01.4.019 

IISIMULATEU PLANT RECORD AUXILIARY. ti 0704-0604TVSPR 
11650 TO 7070 TAPE RECORD CONVERSION XXAI5. 1070-02.4.001 

/lCURVE FITTING- SI~_ULATED PLANT RECORD METHOD 1620-09.4.009 
S A FOI.;RIER SERIES AS ONE BINARY RECORD ON TAPE. IIWRlTE 070r.-078BIBWFS 
7090 GENERALIZED VARIABLE LENGTH RECORD SORT 1#7091 0709-1159MOSQR 
[STING FROM ASSE!JBLY PROG PRINT RECORD TAPE 401<. #HOW CHART L U 0705-1B 00-03 
TO READ AND CHECK NU WTB-WRITTEN RECORDS /I B 0704-0911NURTB 
ORO ANALYSIS OF TWO SIMULTANEOUS RECORDS nWAVE REC B 0704-0574CSTUK 

IiGROUP RECORDS B 010S-PG-00B-0 
IlEO M(RGE PROGRAM FOR UNBLOCKED RECORDS NGENERAL B 1401-01.2.002 

II' CONVERTS BCD TAPE RECORDS ACCORDING TO A FORTRAN a 0704-Q495CVI02 
IIAUTOMATIC CHEC.K POINT AND RECOVERY 0704-0801NQGWC 

ELAXATION PROG LAPLACES EQUAT IN RECTANGULAR COORDINATES fiR 0650-04.0.007 
ELAXATION PROG POISSONS EQUAT IN RECTANGULAR COORDINATES #R 0650-04.0.009 
N #RECTANGULAR TO POLAR CONVERSIO 0704-0'354NAB7. 

NETWORK ANALYSIS PROG WITH AUTO RECYCLING" IBM 650.. #A GAS 0650-09.7.008 
HNETWOORK REDUCTION 0650-09.4.002 

HSTRAIN ROSETTE DATA REDUCTION 06'>0-09.5.004 
#pOLYNOMIAL COEFFICIENT REDUCTION e 0704-0224ASASI 

/lSTRAH-I GAGl;- UATA REDUCTION .' CARD B 1620-09.6.001 
II-STRAIN GAGE DATA REDUCTION" TAP[ B 1620-09.6~002 

{tBPR pARAllAX REDUCTION PROGRAM e 0650-09.8.002 
flFRACTION REDUCTlON TO NORMAL FORM B 0704-0,)00NUFRE 

INATE TRUSS ANAL NCONNECTOR AND REDUNOANCY PROGS FOR INOERTERM B 0650-09.2.001 
ATA TO TwO PARA. GAMMA DIST-SPEC REF RAINFALL DATA N-FITTING 0 B 0650-06.0.051 

117070 LORELI 2 • LOCATION REFERENCE LISTING 8 7010-04.4.00'3 
NMURA REFLECTED 704 B 0704-0432MUR10 
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BMURA REFLECTIVE 104 B 0104-0253MU704 
DETER. OF VElOCITY FUNCTION FOR REFRACT. TID DATA fllEAST SQ. B 0650-09.6.020 

IilRElOCATABLE TO REGIONAL SOAP I I B 0650-01.6.034 
TROPY IN LIQUID SUPERHEAT OR WET REGIONS IENTHAlPY OR EN B 1090-1095WHSSI 

IISIMUlATlON OF AN INDEXING REGISTER IN SIR B 0650-02.0.016 
* FIRSHFlOATlNC' PT. AND INDEXING REGISTER SIMULATOR WITH TRACE B 0650-01.6.050 

ROUTINE FOR 650 SYSTEM INDEXING REGISTERS 6SYM TRACING B 0650-01 .. 4 .. 007 
NSTEPWISE REGRESSION B 0105-E2-003-0 

SIS PROGRAM. 'MULTIPLE REGRESSION!:. CORRElATION ANALY B 0104-0749SCRAP 
IISTEPWISE MULTIPLE LINEAR REGRESSION Il CARD. B 1620-06.0.007 
"STEPWISE MULTIPLE LINEAR REGRESSION .. TAPE * B 1620-06.0.006 

NMULTIPLE REGRESSION ANALYSIS B 0650-06 .. 0.046 
'MULTIPLE REGRESSION ANALYSIS B 0650-06.0.001 

IIRAP-A REGRESSION ANALYSIS PROGRAM 8 0650-06.0.018 
AP RAPA TRAP "MULTIPLE REGRESSION ANALYSIS PROGRAMS R 8 0650-06.0.030 

#MULTIPLE REGRESSION ANALYSIS B 0650-06.0.031 
TAPE. IIREGRESSION ANALYSIS PROGRAM. B 1620-06.0.001 
CARD. NREGRESSION ANALYSIS PROGRAM. B 1620-06.0.002 

'SCRAP SIXTEEN-TWENTY CARD REGRESSION ANALYSIS PROGRAM .. B 1620-06 .. 0.003 
"STRAP * STEPWISE REGRESSION ANALYSIS PROGRAM. a 1620-06.0.004 

RATION flREGRESSION ANALYSIS OATA PREPA a 1620-01.6.00,1 
1010 'STEPWISE MULTIPLE LINEAR REGRESSION ANALYSIS ON THE IBM a 7070-11.3.006 

flCORRElATION AND REGRESSION ANALYSJS, B 0104-01B2PFCR3 
IH070 STEPWISE MULTIPLE REGRESSION ANALYSIS, MRI B 7070-11.3.001 

AM. fl'MULTlPLE REGRESSION BACK SOLUT[ON PROGR B 0104-0149scaop 
HOD NMULTIPLE LINEAR REGRESSION BY THE STEPWISE MET B 1070-11.3.002 

NlNPUT EDITOR FOR MULTIPLE REGRESSION CODE SCRAP. B 0104-0749SCIEM 
flSTEPWISE MULTIPLE REGRESSION PROCEDURE B 0104-0411ERMPR 

ERENTIAL EQNS. /;INON-L1NEAR REGRESSION PROCEDURE WITH DIFF B 0104-1119ERNLR 
flESSO STEPWISE REGRESSION PROGRAM B 0650-06.0.056 

NCARP-A CONElATlON Co REGRESSION PROGRAM B 0650-06.0.064 
,MAIN REGRESSION PROGRAM B 0104-0B22TVREM 

FORMATIONS IISTEPwtSE MULT. REGRESSION WITH VARIABLE TRANS B 109O-1194ERMPR 
tlfI,(O VARIAOLE LINEAR REGRESSION!:.CORRELATION B 0650-06.0.054 

YSIS flMULTIPLE REGRESSION, COMPREHENSIVE ANAL B 0104-0915TVHRC 
'MULTIPLE CORRElATIONS AND REGRESSIONS ANALYSIS B 0704-0411PFCR1 

IRCULAR AND HYPERBOLIC FUNCTIONS REGULAR BESSEL FUNCTIONS NC B 0650-03.2.001 
IIDE RElATIVIlE PROGRAM B 0704-0230R5012 

flRELATIVIZE SYMBOLIC DECK B 0104-0116CLREL 
nWO-DI~ENSIONAL MESH FOR RELAXATION CALCULATIONS. B 0704-072SPKMER 

PROGRAM FOR THE GAUSS-SOUTHWElL RELAXATION METHOD IlA B 06S0-09.6 .. 014 
;N RECTANGULAR COORDINATES /;IRELAXATION PROG LAPLACES EQUAT B 0650-04.0.007 

IN CYLINDRICAL COORDINATE SYS IIRElAXATlON PROG LAPLACES EQUA B 06S0-04.0.008 
IN RECTANGULAR COCRDINATES HRElAXATION PROG POISSONS [QUAT B 0650-04.0.009 

NMULTI-PURPOSE ESTJ.'>1ATION FOR RElIABILITY STUDIES B 0704-1058WLREL 
"MEMORY DUMP AND RELOAD ROUTINE B 0650-01.3.008 

RRElOCATABLE BINARY LOADER B 0704-0467BECS8 
CAROl #MURA UPPER RELOCATABLE BINARY lOADER lONE B 0704-0432MURBL 

#RElOCATABLE BINARY LOADER B 0109-0563SE9RB 
HES A FOURIER SERIE'S ONTO BINARY RElOCATA8LE CARDS. "PUNC B 0104-078B18PUF 

fliRElOCATABLE FORTRAN BSS LOADER B 0104-0909MPBSS 
IIABSOLUTE AND RElOCATABLE OCTAL LOADER. B 0104-0623ELROL 

ON LINE FORTRAN LOADER /;IRElOCATABLE OCTAL-COLUMN BIHAR B 0104-0912ASASa 
#RELOCATABLE TO REGIONAL SOAP I B 0650-01.6.034 
IIRElOCATING BINARY LOADER,lOWER B 0704-0S25PKCS6 
/lRElDCAT ING BINARY LOADER, UPPE B 0104-0525PKCSB 
IiRElOCATING BINARY LOADER, LOWER B 0109-0S63SE1LR 
flRELOCATING BINARY LOADER,UPPER B 0709-D563SE9UR 
NRELOCATING LOADER B 1620-01.2.002 
IIRElOCON B 0650-01 .. 6.025 

SLATOR AND OTHER FORMATS 'TO SOAP RElOKS IITRAN B 0650-01.6.048 
ON n~O-OIMENSIONAL flREM N~CLEAR-CODE GROUP DIFFUSI B 0704-NUCLEAR 
RIDE If SUBROUTINE FOR TRANS FROM REMING TO IBM DATA ECU * NST B 1401-01.4.013 

HMATRIX HEADING REMOVAL B 0104-0085CLMBH 
!tRENT OR I3UY ANALYSIS B 0650-10.1.001 

S OF VARIANCE FOR PART. OR SING. REPLICATED KBY flANAlYSt B 06S0-06.0.063 
G IIKWIC REPORT FOR PRINTING OR PUNCHIN 8 C104-0913NCKRF 

IIPRINT CONTROL FOR REPORT GENERATION B 0709-1038RWPCK 
/1405 DISK. SEE 1410-PR-I08. fiRE PORT PRO .. GENERAT. CARD/TAPE A 1410--KG-910 

6FARGO REPORT PROGRAM A 1401--RG-045 
NREPORT PROGRAM GENERATOR RPG A 1401--RG-048 

UTOCOOER ASSEMBLY fiGARO REPORT PROGRAM GENERATOR AND II B ]401-01.3 .. 001 
UTOCODER ASSEMBLY HAPE REPORT PROGRAM GENERATOR AND A 0 1401-01..3.002 

NREPORT PROGRAM GENERATOR A 1410--RG-103 
101Q-PR-0 75* fiRE POR T PROGRAM GENE RA TOR .SEE A 1070--RG-902 
F NO FROM FIX PT REPRE TO FlT PT REPRE UNT OP 4 CONY 0 B 0650-01.6 .. 017 
/lINT OP 4 CONY OF NO FROM FIX PT REPRE TO FLT PT REPRE B 0650-01.6 .. 017 
FOURIER HALF-SERIES IN CANONICAL REPRESENTATION IIGIVEN A B 0104-01881BGFL 
ES A FOURlER SERIES IN CANONICAL REPRESENTATION IfINTEGRAT B 0104-07881BIFS 
RIES. IIEXPANDS THE REPRESENTATION OF A FOURIER SE II 0704-0788IBERF 
CH A FOURI.ER SERIES IN CANONICAL REPRESENTATION. IISEAR 13 0704-0788IBSFS 
TS A FOURIER SERIES IN CANONICAL REPRESENTATION. flCONVER B 0704-07881BWFS 
T • RGCP If flREPROOUCE, GANG PUNCH AND PRIN B 1'+01-13.1.009 
GRAM FOR THE JBM 1401 !ICARD REPRODUCING AND lOR LISTING PRO B ]401-01.4 .. 003 
ORTRAN WRITE-UP OF RW REQX .. SPACE REQUIRED-122 CELLS flF B 0109-0946RWF[Q 

IIFORTRAN WRITE-UP OF Rw REQX.SPACE REQUIRED-122 CELLS 13 0709-0946RWF[Q 
#THE CORNElL RESEARCH SIMULATOR B 0650-10.2.001 

ICAL DRUfo'S II RESf.T AND CLEAR CORE AND N LOG B 070 tl-0443LL024 
"'SELF-LOADING DRUM RESET PROGRAM fl 0104-0376UAlDR 

RAVITY #RESIDUALS AND DERIVATIVES UF G B 0650-09.6.000 
IICORRELATIONAL RESIDUE COMPUTATION.. 13 0704-0405PFCR2 

"CRITICAL PATH AND RESOURCE SUMMARY CALCULATION [l 1090-llS80RCPS 
IIRESTART PROGRAM FOR MD SORT B 0709-1160MDSRS 

EDITOR IRL 0400/ liRE START PROGRAM FOR THE [UNARY B 0709-1032RL04I 
NVESTMENT IIPRES VAL-RATE OF RET-PV2A-FINITE CHAIN OF ONE I [} 06')0-07.0.018 

fiAUTOMATIC INFORMATION RETRIEVAL PROGRAM 13 0650-12.0.007 
ACH. II'PRESENT VALt;E AND RATE OF RETUR~ .. PVIA •• INF. CHAIN r.' B 0650-01.0.017 
TER IICALCULATIO,,",S OF RATE OF RETURN USING THE IB,"\ 650 COMPU B 0650-09.6.011 
SYS REVISED BELL LAB TAPE SY~ /;IREvtSEO BeLL LAB INTERPRETIVE B 06S0-02.0.015 
EVISED BElL LAB INTERPRETIVE SYS REVISED BELL LAI3 TAPE SYS #R B 0650-02.0.015 
AOJUSTfJENT COMPUTATION /lREvISED TRAVERSE AND TR.AVERSE II 06S0-09 .. 2.015 
L ALIGNMENT IIREVISED TRAV[R~[ AND HORIlONTA 0 0650-09.2.084 
RAt FREEWAY ASSIGNr-'ENT. STOCKTON REvISION ItGENE [) 0650-09.2.079 
SPS TO FORTRAN SUBROUTINE EDIT Il REVISION" fI B 1620-01.6.009 

MCS REVISION OF GL OUT2 B 0704-0204GSOUT 
ALIGNMENT PROGRAM IIBPR REVISION OF OREGON HORIZONTAL B 0650-09.2.0S3 

1IREWIND TAPES C 0704-0223ClMRT 
£PRODUCE, GANG PUNCH AND PRINT .. RGCP .. 1IR B ]401-13.1.009 

NCHNESE BAR AND RING PUZZLE. TAPE B 1620-11.0.003 
HROAD DESIGN PROGRAM B 0650-09.2.029 

PATH BET. lONE CENTROIDS OVER A ROAD NETWOR.K RTRACING A MIN. a 06S0-09 .. 2.080 
NROAOWAY TEMPLATE GENERATOR tI 0650-09.2.018 
I,IRDCKET NOZllE PROGRAM G 0704-1156LRRON 

#SUCKER ROO PUMP DESIGN B 0650-09 .. 6 .. 001 
!lROD READING CONVERSION PROGRAM B 0650-09.2 .. 028 

IIBINARY INTEGER TO ROMAN NUMERAL CONVERsrON. ~ 07Q4-08700RROM 
i,lSQUARE ROOT A 0650--LM-006 

NCUBE ROOT 0 0650-03.1.001 
IlCO"lPU:X NTH ROOT [) 0704-0354NA61. 

II'~URA FIXED POINT CUBE ROOT B 0704-0314~UCRT 

26 

lING-POINT DOUBLE-PRECISION CUBE ROOT IIFLOA B 0704-0SZ5PKCBR 
NG-POINT DOUBLE-PRECISION SQUARE ROOT IIFlOATI B 0104-0525PKSQR 

nRIPLE PRECISION SQUARE ROOT 8 0104-0481CA003 
'TRIPLE PRECISION COMPLEX SQUARE ROOT B 0704-0565CA005 

1H620 FIX POINT SQUARE ROOT B 1620-01.0.003 
#FIXED POINT SQUARE ROOT .. CLOSED. SUBROUTINE B 1620-03.0.002 

fROOT AND GAIN lOCUS B 0650-09.8.001 
.DETERMINANT EVALU,ATIeN AND ROOT EXTRACTION B 0704-0514NA029 

IIPOLYNOMIAL ROOT EXTRACTION * TIREX • B 1010-09.1.001 
MDOU8LE PRECISION POLYNOMIAL ROOT EXTRACTION PROGRAM B 0709-1215AQE13 

'GENERAL ROOT FINDER FORTRAN SUBROUTINE B 0704-063SRWGRT 
NPOLYNOMIAL ROOT FINDER ROUTINES B 1090-1124MLHPR 

flROOT FINDING SUBROUTINE B 065·0-01.0 .. 004 
'NTH ROOT FIXEU POINT SUBROUTINE A 065Q--LM-001 
'NTH ROOT flOATING POINT SUBROUTINE A 0650--LM-009 

PRETA.BLfr-OOUBLE PRECISION SQUARE ROOT INSTRUCTION 'INTER B 0704-038SBSSQR 
If-NTH ROOT OF X B 1010-08.3.003 

,MURA FIXED POINT SQUARE ROOT ROUTINE 8 0104-0283MUSQR 
',.,URA FIXED POINT SQUARE ROOT ROUTINE 8- 0104-0263MUSQR 

liN ROOT ROUTINE B 0104-0690GONRT 
liIOOUBLE ~RECISION SQUARE ROOT ROUTINE B 1070-08.3.006 

.FLOATING POINT SQUARE ROOT SUBROUTINE B 0650-01.0.011 
.. SQUARE ROOT SUBROUTINE B 0650-03.1.001 
HSQUARE ROOT SUBROUTINE B 0650-03.1.002 

fHLOATING POINT SQUARE ROOT SUBROUTINE A 0650--LM-OIO 
'FLOATING POINT NTH ROOT SUBROUTINE B 0104-0S25PKkOO 

NCUBE ROOT SUBROUTINE B 0704-093IPKCBR 
§.FLOATING POINT SQUARE ROOT SUBROUTINE B 0709-06191SSQR 

nSQUARE ROOT SUBROUTINE D 1401-03.0.003 
It-VARIABLE FIElD SQUARE ROOT SUBROUTINE B 1620-03.0.001 

nSQUARE ROOT SUBROUTINE 8· 1010-08.3.007 
IISQUARE ROOT SUBROUTINE B 1010-08.3.008 
flSQUARE ROOT SUBROUTINE B 1010-08.3.009 
tiS QUARE ROOT SUBROUTINE B 1070-08 .. 3.010 

tlROOT TRACING B 1090-1169RCRTR 
IARCSIN X, ARCCOS X, SQUARE ROOT X B 0650-03.1.0Z8 

NCUBE ROOT X B 0650-03 ... 1.029 
tlSQUARE ROOT X R 1070-08.3.001 

II~URA flOATING POINT CUBE ROOT. 0 0104-0280MUCRT 
(NARY ARITH NNORMALIZED SQ.ROOT-EXTENDED RANGE FlOATING B a 0704-0310RS013 
DIFIED NEWTON-RAPHSON POLYNOMIAL ROOT-FINDER NA 1'10 B 0104-0568ELQRC 

LIB. VERSION 

NMOLE,C.ULAR 
VARIABLE 

ilSQUARE ROOT, FLOATING POINT B 07D4-0641CSSOT 
IISQUARE ROOT, FLOATING POINT. B 0104-0653CSSQT 
IISQUARE ROOT, FlOATING POINT 109 ONLY 0 0109-0485MISRT 
IISQUARE ROOT, flOATING-POINT B 0104-0399MISRT 
/;ISQUARE ROOT, flOATING-POINT, FORTRAN B 0104-0399MISRT 
NSQUARE ROOT, TOPLER METHOD B 1070-08.3.002 

tlCHARACTERlSTlC ROOTS AND vECTORS 13 0704-0148NYCRV 
#LATENT ROOTS AND VECTORS OF A MATRIX B 0650-Q5.2 .. 016 

SPECTROSCOPY LATENT ROOTS AND VECTORS OF A MATRIX B 0650-05.2.024 
NROOTS OF A FUNCTION OF A REAL 0 0650-01.0.002 

NG INTERVAL ARITH. 
NG INTERVAL ARITH. 
COEFFICIENTS 

IIREAL ROOTS OF A REAL POLYNOMIAL USI B 0104-0880IBRRP 
HREAL ROOTS OF A REAL POLYNOMIAL USI B 0104-08BOIBRRP 

IIROOTS OF POL YNDMIAL WITH REAL B 07Q9-0921MAPOL 
IINEWTONS METHOD FOR FIND ING ROOTS OF POL YNOMI AL S B 0104-011 OGLROP 

IISTRAIN ROSETTE DATA REDUCTION B 0650-09.5.004 
HE EQU INOX OF liTO ROTATE A GIVEN VECTOR X FROM T B 0109-0945RWREC 

NEQUATOR-ECLIPTIC ROTATION B 0109-0954RWFOO 
IINOR"'AlI lED VAR I MAX FAC TOR ROT A TI ON B 7010-11.3. 008 

I#PATERN QUARTIMAX ROTATION OF A FACTOR MATRIX B 0650-05.1.001 
IIEQUATOR-ECLI PTI C ROT A TI ON-ROTATE A G I YEN VEC TOR B 0709-0953RWROB 

FLOATING POINT SOAP INTERPRETIVE ROU IIOOPSIR DOUBLE PRECISION B 0650-02.0.010 
a ONE AUTO CONT TEST OPTIMIlING ROUT. flFACTOR • FOURTEEN B 1401-01.4.007 

• ADO. CONV flSTROBIC-SKElLY TR. ROUT. WITH OPTION BRCTRANSt.IND B 1620-01.4.004 

NVERTER 
NYERSION. 
Y CQNVERSIOIII. 
ADER 
IX 

IICORE PRINTOUT ROUTINE-VARIABLE B 1401-01.4 .. 017 
IITIME SERIES ROUTING B 010S-£2-002-0 

NROW BINARY CARD 'lOADER B 0709-1034SCCSO 
NROW BINARY DISASSEMBLY PROGRAM B 0104-0784GERDS 

11709 SELF LOADING ROw BINARY TO COLUMN BINARY CO B 0109-0808GDRCC. 
11704 ROW BINARY TO COLUMN BINARY CO B 0709-0951NA901 
/1104 ROW BINARY TO 709 COLUMN BINAR B 0709-0951NA901 

11709 FOUR CARD ROW BINARY-OCTAL UPPER CARD LO R 0709-0819GOBOC 
#STORE ROw MATRICES INTO A LARGE MATR R 0704-0223CLMST 

NAOSOLUTE ROW OR COLUMN BINARY CARD PUNC B 0104-04SSBESCB 
NCARD TO TAPE SIMULATOR ANU ROW TO COLUMN CONVERTER. [} 0704-10130RCTT 

IINOR~ALlZE I'!ATRIX BY ROWS B 0704-0236ClMNR 
N~ATRIX INTERCHMGE OF ROWS AND COLUMNS B 0104-0085CLMIN 

IIREPORT PROGRAM GENERATOR RPG A 1401--RG-048 
BASIC FORTRAN If NRSTR • FUNCTION SUBROUTINE FOR B 1010-01 .. 9.001 

NINTEGRAL EVAL., SI~PSONS RULE IEQU. INTERV .. I B 0704-0116CllNT 
II]NTEGRAL EVAL .. , TRAPEl. RULE I[QU. INTERVALSI B 0104-0116CLINT 

N #SI}'PSON'S RULE flOATING-POINT INTEGRATtO B 0709-0982RWS12 
MENT SCHEDULE HI~,.EAR DECISION RULE FOR PRODUCTION AND EMPLOY B 0650-10.3.001 
LSI liN-STRIP TRAPElOIDAL RULE INTEGRATIONIEQUAl INTERVA B 0704-0931PKMTl 

ItFLOATlNG POINT OPTIMIZED RUNGE KUTTA B 0704-1147ECRKO 
flr.t:URA FIXED POINT RUNGE-KUTTA B 0104-08911~URKY 

NA MORI:: ACCURATE RU.%E-KUTTA B 0104-0414GLMAR 
#t'URA FIXED POINT RUNGE-KUTTA 8 0104-0280MURKY 

#MURA flOATING POINT RLNGE-KUTTA B 0704-0314~URKY 
#SECO~IJ,THIRO,ANO FOURTH ORDER RUNGf:-KUTTA INTEGRATION 0 0104-1233AAItH 

II'FlOATING PT. COWELL 12NO SUMI, RUNGE-KUTTA INTEGRATION B 0704-0715RWDE6 
IIFLOATING POI"lT ADAMS-MOULTON, RUNGE-KUTTA INTEGRATION B 0704-0450RWDl:;2 

RD. EQ. tlFLOAT. PT. I"ILNE, RUtIIG[-KUTTA INTEGRAT. OF 2ND 0 B 0104-04S0RWDE3 
/lFLOATING PUINT Gill METHOU FOR RUNGE-KUTTA INTEGRATION B 07Q4-0491RWD(4 
IIOBL. PREC. flOATING PT. ~IlN[, RUNGE-KUTTA INTEGRATION- B 0704-0610R.wOE3 

HOBL. PREC. FLOATI~G PT .. RUNGE-KL:TTA INT[GHATION OF B 0704-0610Rl'iD(2 
flFLOATING POINT OPTIMIZED RUNG[-KUTTA HJTEG~ATION. B Q709-1l70ATRKS 

flFORTRAN FLOATING POINT RUNGE-KUTTA INT[GRATION. D 0109-1111ATRKS 
G DIFFERENTIAL EQUATION ON 650 ,iiRUNGE-KUTTA ROUTINE FOR SOLVIN II 0650-01.0 .. 005 
LS #FORTRAN WRITE-UP OF R~ REQX.SPAC!: REQUIRED-122 CEl £l 0709-0946RWF!tQ 

111090 S-PROGRA~ A 1090--10-0,}~ 
E wITH A TAPEREO HUB. CARO" tlS-1 00 STRESS ANALYSIS OF FlANG B 1620-09.7.004 
NGED TAPERED Ht;fj • CARD. IIS-109 STRESS ANALYSIS OF A FlA B 1620-09.7 .. 005 

flSAIL r~UCLEAR-CODE TRANSPORT B 1090-NUCLEAR 
#TAPE PROGRAM FINCER,WRITt:R,AND SALvAC;E B 06S0-01.5.011 

/lPACT lA SAMPLE PROGRAr-' B 0704-C316NA2~9 
STIMJiTICN FROM DOUBLY TRUNCATION SAMPLES liE B 0704-087aBE~ISD 

tlSAN DIEGO FRHWAY ASSI~NMENT B 0650-09.2 .. 043 
AUTOMATIC CODER, C-DMPATIBLE WITH SAP II 6 0704-1220NSABC 

POINT H·,AP ROUTINE 704 FORTRAN SAP COOED. NFLOATING B 0104-1071NUH~1 
/lARCTAN AlB, FORTRAN I I vtRSION,SAP COOED. B 0704":0603WH005 

IIMAKE SAP OCTAL B 0704-0'5130ESAK. 
/IAN EDITOR FOR SAP SVt-'lBOLIC DECKS. B 0104-0960MI[DS 

tlENTHALPY OF SATURATED lIQUID B 70'J0-I095nHHSl 
HPRESSURE OF SATURATED LIQUID B 7D90-109SWHPSL 

NENTROPY OF SATURATED LIQUID B 7090-1095WHSSL 
II'TEMPERATURE OF SATURATED UC:UID B 7090-109SWHT~.l 

#sr;:CIFIC VOLUME OF SATURATED LIQUID B 7090-10'J5wHVSL 
IlTEMPERATuaE OF SATURATED LIQUID FROM I:NTHALPY B 1090-1095WHTSH 

HALPY ENTROPY SPECIFIC VOLUME UF SATURATED VAPOI{ RENT B 7090-1095WHH5V 



RB,IRC. 
RB,IRC, 

tlSAVE MEMORY SORT S"-PH3 070S-CU-002-0 
IIERCO SPAC!:; SAVER 0650-02.0.007 

lITHE. SUBROUTINE SAVES THE CONSOLE IAC,MQ, IRA, I 0704-0345ELSAV 
IHHIS SUBROUTINE SAVES THE CONSOLE /AC,MQ, IRA, 1 B 0104-0345ELSAV 

/lOOUBLE PRECISION ~ATRIX SCALAR MULTIPLICATION B 0704-07S9AMDPS 
#LARGE SCALE MATRIX INVERSION B 06S0-05.2.007 

NDOUBLE PRECISION INPUT SCALING B 0104-0334NA022 
IWOUElLE PRECISION OUTPUT SCALING B 0704-0334NA022 

117070 SCAN B 7070-04.9.002 
o TAPE-CARD READING FOR MULTIPLE SCAN. 'IBC 11 0104-0904SISCA 

II'FORTRANSIT SCANNING ROUTINE B 0650-01.6.055 
"PUNCH A SCAT OECK 11 1401-13.1.006 

tlPART[CLE SCATTERING !i 0704-01430RTUR 
tl6K _ LEAST COST ESTI~ATING AND SCHUl. 111401 LESS 8K,12K U 1'.01-10.3.002 
AST COST ESTIMATING SCHEDULING. SCHED PORTIONNlESS _ CARD. LE B 1620-10.3.003 
LE FOR PRODUCTION AND EMPLOYMENT SCHEDULE IILINEAR DECISION RU B 0650-10 .. 3 .. 001 

IICOMPLETE PAIRED COMPARISONS SCHEDULE. PAIlCOPLET-2-21. B 06S0-06.0.045 
tlGENERAL AMORTIZATION SCHEDULE PROGRAM D 0709-09S5VGGAS 

S 4K • LEAST COST ESTIMATING ANO SCHEOULING 1/11,01 LES B 1401-10 .. 3.001 
S - CARD. LEAST COST ESTl"'ATlNG SCHEDULING. SCHEO PORTIONIlLES B 1620-10.3 .. 003 
N _/ILESS • LEAST COST ESTIMATING SCHEDULING. SCHEDUliNG PORTIO B 1620-10 .. 3.002 
AST COST ESTIMATING SCHEDULING. SCHEOULING PORTION -"lESS • LE [J 1620-10.3.002 
IT fUNCTIONS tlSCHEDUlING WITH ARBITRARY PROf B 0709-1086IBAPF 
ESS F. DACKER NlEAST COST EST. (, SCHEDULING-SCHED .. PHASE ONLY L B 0650-10.3.005 
RA,..-VARIABLE FORMAT ~SCHENEC.TADY D[CIMAL INPUT PROG B 0704-0204GSIN2 

IISOLUT ION OF RADIAL SCHRODINGER EQUATION B 0704-1012NUSCH 
TH FlOATING POINT _ IISCION • SCIENTIFIC 1401 PROGRAMMING WI B 1401-03.0.002 
MMING WITH FLOATING POINT. NSCION - SCIENTIFIC. 1401 PROGRA B 1401-03.0.002 

NSCOOP t AND II B 1401-01.4.012 
IHRAP OCTAL MEMORY PRINT - ITRAP SCOOP/ B 0104-0278UASPO 

IISCOPE GR to PLOTTER B Q704-0351MUSC.P 
IISCQPE GRID PLOTTER B 0104-0432MUSCO 

SIMULATOR 111401 SCRAMBLE PERIPHERAL EQUIPMENT B 1401-1).3.001 
GRESS ION ANALystS PROGRAM IISCRAP • SIXTEEN-TWENTY CARD RE B 1620-06.0 .. 003 
TOR FOR,MULTIPLE REGRESSION CODE SCRAP. ItINPUT EDI B 0704-0749SCIEM 

IICOMPUTATION OF BRIDGE SCREED ElEVATIONS 0650-09.2.075 
PRCGRAI-IMING SYSTEM - SUCESSOR TO SCROL /I 7090 LINEAR 7090-1195IKLP9 

- IIlP/90 TO SCROL 701. INPUT CONVERTER 0704-0937t::RCON 
IISORT 80 UNDER SCS 80 A 1080--51'1-114 

IISCS BO SUPERVISOR CONTROL A 1080--SV-1l5 
VERSION. liSD 1402 • SEARCH PROGRAM-CARD B 1401-01.4.0l0 

/lFLOATING POINT UNIVARIATE SEARCH B 0704-0692JPTAR 
IIFLOATING POINT BIVARIATE SEARCH B 0704-0692JPWEI 

!lEND-OF-FILE SEARCH B 0105-tH-007-0 
IIBINARY TABLE SEARCH B 0105-PG-001-0 

ONICAL REPRESENTATION. NSEARCH A FOURIER SERIES IN CAN B 0104-078SIBSFS 
NE #KEYS SEARCH BCD LISTING TAPE ROUTI B 0709-0921VGK[Y 

.SEARCH MASTER PROGRAM TAPE B 0705-AQ-Oll-O 
NSD 1402 • SEARCH PROGRAM-CARD VERSION. B 1401-01 .. 4.020 

/HABLE SEARCH ROUTINE B 0104-0J44RL014 
N~URA EFFECTIVE ADDRESS SEARCH ROUTINE B 0704-025JMUEAS 

UBINARY SEARCH ROUTINE NA 839 B 0109-0951NA083 
#FORTRAN END CARD SEARCH. 0104-0899MEfEN 

tlBINARY SEARCH, FORTRAN 0709-093SNGBSF 
C TIME SERIES NSEASONAL ADJUSTMENT OF ECONOMI 0650-06.0.041 

"CALCULATION OF SEASONAL ADJUSTMENTS 0705-DP 0001 
IIPROGRAM TO CALCULATE SEASONALLY ADJUSTED INDICES B 0650-06.0 .. 042 

TION SUBROUTINE 'SECOND ORDER DIFFERENTIAL EQUA B 0704-101311CDI F 
NKWIC SORT PROGRAM SECOND PART B 0704-0914NCKSP 

OSE NVIPP MERGER .. SECON~ PHASE OF A GENERAL PURP B 0704-0926TA'IIP 
RUNGE-KUllA INTEGRATION /lSECOND,THIRO,AND FOURTH ORDER B 0704-1l33AA[NT 
EAR-CODE II LOST A CROSS SECTION AVERAGING PROGRAM NUCL B 0650-08.2.00" 

1Il0HRSB SEE 0705-10-047 A 070S-
"GET/PUT SEE 0705-10--047 • A 0705-

/lSYSTEM SUPERVISOR. SEE 1410-PR-I0B • A 1410--SV-907 
IIAUTOCODER SEE 1410-PR-I0e • A 1410--AU-906 

flOCS CARDITAPE - SEE 1410-PR-I0B • A 1410--}0-909 
IIIOCS 1405 DISK· SEE 1410-PR-I0B A 1410--[0-911 

• GENERAT. CAROITAPEIl405 DISK SEE 1410-PR-I0B. UREPORT PRO A 1410--RG-910 
NCOBOL SEE 7010-PR-075 A 1070--CB-923 

RVAL VELOCITY - CVL • tlSEISMOGRAM SYN FORM CONT. INTE Ii 0650-09.6.018 
#TIME DOMAIN FILTERING OF SEISMOGRAMS B 0650-09 .. 6.021 

SE NEW ENG ELEC SYS PROG 18 IISElEC ECON. CONO. SIZE-SPEC CA B 1620-09.4.004 
IISOS PROGRAM LOADER .. CALLS IN A SELECTED SOS PROGRAM B 7090-1229IQCSO 

LYNOMIAL HITTING TO SELECTED TERMS OF A GENERAL PO B 0704-1011(',COOO 
NECONOMIC CONDUCTOR SIZE SElECTION BY KelVINS LAW B 162D-09.4.00S 

INE 

PUT DATA. 

UMN BINARY CONVERTER 
INE 
INE 
M. 

TOR 

tlSELECTI'IE FILE: OUPL ICATOR ROUT B 0709-0922AXSFD 
11704 SELECTIVE MONITOR TRACE SYSTEM B 0704-0708WHSMT 
N704 SElECTIVE MONITOR TRACE:. B 0704-0601WHSMT 

NSELECTIVE PROGRAM TRACE. [] 0109-0605WDLC2 
#SELECTIVE PROGRAM TRACE. B 0709-0605WOLOC 
NSElECTIVE TAPE PRINT B 0705-EQ-006-0 
NSElECTlVE TRACE A 1620--AT-014 
NSELECTIVE TRACE B 1620-01.4.001 
IISELECTIVE TRACING ROUTINE B 0650-01 .. 4 .. 005 
IISElECTOR OF COMBINATIONS OF IN B 0104-0648AVSEl 
NSELF DEMONSTRATOR D L.20-11.0.010 

tl709 SELF LOAOING RO .... I3INARY TO COL D 0709-0808GORCC 
#SELF LOADING TAPE .... RITING ROUT B 0704-01BIWH004 
flSELF LOADING TAPE .... RITING ROUT B 0704-07BIWH004 
IISELF LOADING TAPE .... Rl T1:: PROGRA B 0704-0899METOU 

IIMOOULUS 11 SElF-CHECKING DICIT CALCULATOR B 7010-02.9 .. 001 
IISElF-CHECKING LOAU DECK GENERA ~ 0650-01.6.033 

R LOADER flSELF-LOADlNG BINARY-OCTAL LO .... E B 0109-0999RL03g 
M IISELF-LOADING DRUM RESET PROGRA B 07Q4-0316UAZDR 

IIFORTRAN I I AND/OR FORTRAN I TO SElF-LOAOING TAPE 1 B 0704-0769TVF2T 
HOEC l .... AL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0104-0206NYOUT 

HINPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0104-0206NYlNP 
# INPUT PROGRAM UNDER SENSE LIGHT CONTRUL B 0709-102S'rIPK06 

fmECI .... AL OUTPUT PROGRAM UNDER SENSE LIGHT CONTRUL B 0709-1026WPK01 
ISET SENSE LIGHTS B 0104-0654AMCHK 

NINPUT PROGRAM UNDER SENSE SWITCH CONTROL B 0704-0206NYINP 
IIOPTIMUH SEPARATOR PRESSURE B 0650-09.6.005 

/lG SEL , FHCTR, LINK, MOVE, OPlit T, SEQCK, SIGN,S TR I P, IIMCTR B 070S-BW-002-0 
'SEQUENCE CHECK B 070S-EQ-007-0 

VING IISEQUENTIAL CIRCUIT PROBLEM SOL B 0704-1103PKSEQ 
DATE sY~nOllC PROGRAM T"hiE USING SERIAL NUMBERS. II UP B 0109-1009WOSt::R 
ONAl ACJUST~ENT OF ECONOMIC TI~E SERIES IISEAS B 0650-06.0.041 

TAPE. NWRITES po FOURIER SERIES AS ONE BINARY RECORD ON " 0104-078BIB .... FS 

TM[~T 

TMENT 
TMENT 
NREADS, 
TlON 
T ION .. 
T ION. 
UNPACKS 

CAROS. 
FITTING 

1130 SERIES BUS LOAD FLOW PROGRAM B 06S0-09.4.012 
IITIME SERIES DECOMPOSITION AND ADJUS B 0104-0526TVTSD 
#TlME SERIES DECOMPOSITION AND ADJUS B 0704-0861ERTSD 
UTIME SERIES D,ECOMPUSITION AND ADJUS B 7090-1I45ERTSO 

WITH C~ECKING, FOURIER SERIES ('R'OM BINARY TAPE B 0104-0788IBRFS 
II INTEGRATES FOURIER SERIES IN CANONICAL REPRESENTA B 0704-07881BIFS 

IISEARCH A FOURIER SERIES IN CANONICAL REPRESENTA B 0704-07881BSFS 
'CONVERTS A FOURIER SERIES IN CANONICAL REPRESENTA B 0704-07881BWFS 

THE INDICES FROM FOURIER SERIES INDEX WORDS, 1/ B 0104-01B8IBSPF 
NPUNCHES A FOURIER SERIES ONTO BINARY RElOCATABLE B 0704-0188IBPUF 

#TAYlOR SERIES RATIONAL FUNCTION CURVE B 7090-1150RLRAT 

IITlME SERIES ROUTING B 070S-E2-002-0 
IICONVERTS A FOURIER SERIES TEnM TO BCD FORM. B 0704-07881BCFT 

#TIME SERIES TREND EQUATIONS B 06'.)0-09.2.049 
1180 SERIES UTILITIES A 070S--UT-056 

1#/1005 OR SUBTRACTS TWO FOURIER SERIES. 13 0'1Q1l-07B8IBASF 
/lADOS A TER/-! TO A FOURIER SERIES. n 0704-07881BATF 

NCOMIlINES INDICES IN A FOURIER SERIES.. 13 0704-0788IBCIF 
.EVAlUATES A FOURIER SERIES.. 0704-078BIBEFS 

THE REPRESENTATION OF A FOURIER SERIES. IIEXPANDS 0104-0788IBERF 
III"ULTIPlIES nm FOURIER SERIES. B 0704-07881BMFS 

I#SPLtTS A FOURIER SERIES. 07Q4-07BBIBSPS 
PARTIAL DERIVATIVE OF A FOURIER SERIES. li'COMPUTES THE 070 11-01881BPOF 

/iSERVICE TAPE GENERATOI~ B Q704-0',2r,WIlSRV 
APPROXIMATION ON A FINITE POINT SET IIMINIMAX POLYNOMIAL 06S0-06.0~O'+3 

RING IISET CODES NUCLEAR-CODE fNGINEE 0704-NUt:LEAR 
/lFN II AREA SET GENERATOR SUBROUTI NE.. 0704-08'tf1ARGEN 

S FOR BESSEL FUNCTIONS tlA SET OF INTERPRETIVE SUBROUTINE 0650-03.2.007 
/lSET SENSE LIGllTS 0704-0654AMCHK 

IIIFS • AFTER SETTING. XX 0705-PG-005-0 
tlCHECK TAPE SETTINGS 070S-PG-004-0 

#SQAP TO SEVEN 06S0-01.6 .. 014 
/IS EVEN-CARD PUNCH 0650-01.3.010 
U:SEVEN-ChRO-LOAOER 0650-01.2.009 
IISEVEN-PER-CARD LOADER 0650-01.2.002 
"SEVEN-PER-CARD PUNCH ROUTINE B 0650-01 .. 3.001 
NSEVEN-TD-ONE CONVERTER B 0650-01.6.011 

FOR PARTITIONING OF ARBITRARILY SHAPED AREA itA PROGRAM B 0650-09 .. 6.013 
/#SHARE ASSEMBLER B 0104-0347UASAP 

1401 PROGRAM. NSHARE CATALOG UPDATeR, LISTER. B 07Q4-1l24UCSCU 
/#A 1401 PROGRAM TO MAINTAIN THE SHARE LIBRARY ABSTRACTS B 0704-1165PNSLI 

NSOS SHARE-32K ASSEMBLY AND COMPILE A 0109--PR-064 
IIINPUT/CUTPUT 5HCEDULING 1/CD&5/CO A 06S0--UT-I05 

LATE NEUTRON ATTENUATION-REACTOR SHIELD NUCLEAR-CODE II CALCU B 0650-08.2.025 
IISHIFF B 0650-01 .. 6 .. 041 

IEARTHWORK LINE SHIFT B 0650-09.2 .. 022 
#SHDRT CIRCUIT ANALYSIS - CARD B 1620-09 .. 1+ .. 006 

ARO • #SHORT CIRCUIT CAlCULATIONS. C B 1620-09 .. '+ .. 001 
/iRADIAL SHURT CIRCUIT PROGRAM B 0650-09 .. 4 .. 013 

R SYS NETWORK !tIMPROVED DIGITAL SHORT CIRCUIT SOLUTION OF POWE B 0650-09 .. 4.004 
IITHREE CENTER CURVES fOR SHORT RADIUS TURNS B 0650-09 .. 2.020 

UtATION OF ELECTRIC POWER SYSTEM SHORT-CIRCUIT CURRENTS IICALC B 06S0-09.4.007 

ES 
OR 

IIFORTRAN SNAP SHOT ROUTINE. B 0104-0S95ERSNA 
nOCATION OF SHUNT CAPACITORS ON RAOIAL .. lIN El 1620-09.4.002 

nSIFON4 MURA 650 ON 70'1 SIMULAT B 0104-0548MUSFN 
/lDOUBlE PRECISION SIGN COMPATIBILITY B 0"704-0417PFCSF 

RITE 6-QIGlT DECIMAL INTEGER AND SIGN ON CRT #W B 0704-0362NA1l7 
GSEL,HCTR,LtNK,MOVE,OPHLT,SEQCK,SIGN,STRIP,VMCTR /I B 0105-B .... -002-0 
HARDWARE SIMULATOR. IIAB FlOAT SIM-ABREViATEO FLOATING POINT (} 1070-05 .. 2.001 

S 
OR BAS IC (, AUGM. 650 

IISIMPL-l NUCLEAR-CODE TRANSPORT B 0104-NUCLEAR 
flSIMPl-2 NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
/#SIMPLE CORRELATION COEfFICIENT B 06S0-06.0.002 
flSIMPLE CORRELATION ROUTINE. F B 0650-06.0.062 
IISIMPLE CORRElATION-COR 1 B 06S0-06.0.047 
USIMPLE IOCS B 7070-03~4.002 

IJSTER--' SIMPLE TAPE ERROR ROUTINE. B 1401-01 .. 4.018 
/fASC SYSTEM AERONUTRONIC SIMPLIFIED CODING SYSTEM. B 1401-02.0 .. 002 

ROUTINE 

NTEGRATION 
TH 704 .. 

RY. 

nSIMPLIFIEO PRIORITY CARD/TAPE B 1010-02.4.004 
.INTEGRAL EVAL., SIMPSONS RULE IEQU. INTERV./ B 07D4-0116ClINT 

#SIMPSONS RULE FlOATING-POUH I 0109-0982RWS 12 
IJSIMULATE BASIC 650 COMPUTER WI 0704-0480CE650 
"SIMULATE PERIPHERAL EQUIPMENT A 0709--51-071 
IISIMULATED PLANT RECORD AUXlliA B 0104-0604TVSPR 

"CURVE 
AL ANALYZER TO SOLVE 

FITTING- SIMULATED PLANT RECORD METHOD B 1620-09.4.009 
IiSIMULATES A DIGITAL DIFFERENTI B 0104-0319GlDAS 
I#SIMULATES INPUT PLUGBOARD OF B B 0704-0480CE650 
IISIMULATING THE CARD 650 ON A T B 7070-0S.1.004 

AS IC 650. READS BCD 
APE ORIENTED 7010 
IT-TAPE· 
STER IN SIR 

1010 
ON THE 7070 
• CARD 

as 
TAPE. 

/,11620 SIMULATION OF A ONE-ARMED BAND B 1620-11.0 .. 002 
IISIMULATION OF AN INDEXING REGI B 0650-02.0.016 
IISIMULATION OF BASIC 650 ON THE B 7070-05.1.002 
NSIMULATION OF CARll OR TAPE 650 B 1010-0S.1.00S 
USIMULATION OF OlliE-ARMED BANDIT B 1620-11.0.011 
USIMULATION OF THE 650 ON THE 7 B 0105-PC 0001 

tn1l84 AND 80/84 SIMULATION OF THE 114 CARD TO B 0704-06760R714 
#650 SIMULATION ON THE 7010 A 1070--51-079 

11'717/120 SIMULATION ON 1401 B 1401-10.2.001 
#650 SIMULATION ON 1410 A 1410--SI-101 

fI 1410 SIMULATION ON 7041709/7090 A 1410--51-042 
/HOLtRANCE SIMULATION PROGRAM B 0650-10.2.002 

" FlOATING TRAP SIMULATION. B 0704-0135PFMCF 
#UNJT OPERATIONS SIMULATOR B 0650-09.6.022 

lITHE CORNEll RESEARCH SIMULATOR B 0650-10 .. 2.001 
II.SIFON4 MURA 650 ON 704 SIMULATOR 0 0104-0S48MUSfN 

nCHRYSLER INTERPRETfR AND 650 SIMULATOR B 0704-0486CMCIS 
II TYDAC /PSEUDO COMPUTER I SIMULATOR B 0704-0441CSTYLJ 

liB I NARY T APE-Te-CArta S I MULA TOR 0104-0455BETCB 
#TAPE TO PRINTER/PUNCH SIMULATOR 0109-06S1WDTPS 

01 SCRAMBLE PERIPHERAL EQUIPMENT SIMULATOR fI14 1401-13.3.001 
tiTRACE f; IA SIMULATOR 1620-01.4.005 

117070 650 PANEL SIMULATOR 7070-05.1.001 
/IAN INVENTORY MAr..AGEMENT SIMULATOR _ CARD - 16l0-10.2.001 

JINVENTORY MANAGEMENT SIMULATOR. CARD. 1620-10 .. 2.003 
NINVENTORY MANAGEMENT SIMULATOR. TAPE. 1620-10.2.002 

NVERTER. tlCARD TO TAPE SIMULATOR AND ROW TO COLUMN CO B 0104-10130RCTT 
N537 SIMULATOR GENERATOR B 0650-01.6 .. 051 

Nl410 SIMULATOR ON THE 704/9/90 A 0704--SI-041 
iJI410 SIMULATOR ON THE 704/9/90 A 0704--51-042 

#650 SIMULATOR PROGRAM * CARD. [3 1620-02.0.004 
11'650 SIMULATOR PROGRAM ;11 TAPE ;11 B 1620-02.0 .. 005 

#1070 SIMULATOR THE 650 • GRONK It B 1010-05.1.003 
OATING PT. AND INDEXiNG REGISTER SIMULATOR wiTH TRACE - FIRSNFL B 0650-01.6 .. 050 

HCARO TO TAPE SIMULATOR. B 0709-0605WDCTS 
REVIATED FLOATING POWT HAROWARE SIMULATOR. IIAB FLOAT 5tM-AB 7070-05.2.001 
SION Jl.INVENTORY MANAGEMENT SIMULATOR1070 fULL FORTRAN VER 7070-12.1.001 
OR TAPE TO PRINTER NSIMULTANEOUS CARD TO TAPE AND I 1401-13.1.010 
nONS IISOLUTION OF N SIMULTANEOUS DIFFERENTIAL EQUA 0650-04.0.011 

INE 

flSOLUTION OF SIMULTANEOUS EQUATIONS 0650-07.0.003 
NGENERAL SIMULTANEOUS EQUATIONS SOLUTIO B 0650-0S.2.019 

IISIMULTANEOUS EQUATIONS COMPLEX B 0704-0116CLSf-l[ 
IILEAST SQUARES :jOL. OF SIMULTANEOUS EQUATIONS B 0704-0116CLlSQ 

#SIMULTANEOUS EQUATIONS, REAL B 0704-0223ClSr'.E 
tiS IMUl T ANEOUS ECUA TIONS, REAL B 0104-0223CLSME 

'NON-L[NEAR SIMULTANEOUS EQUATIONS. REAL B D704-0213CLSM( 
/lNON-L[NEAR S IMUL T ANEOUS EQUATIONS, REAL B 0704-0213CLSME 

/#SIMULTANEOUS EQUATIONS SUBROUT B 0704-0355GMSIM 
IISIMULTANEOUS EQUATIONS SOLVER B 0704-0962SQSIM 

• TAPE. tlSIMUL TANEOUS EQUATION PROGRAM B 1620-05.0.001 
;11 CARD _ USIMUL TANEOUS EQUATION SOLUTION B 1620-05.0.002 

117010 MATRIX INVERSION AND SIMULTANEOUS EQUATIONS B 1010-10.1 .. 002 
NLARGE DOUBLE PRECISION SIMULTANEOUS EQUATION SOLVER B 1090-1149ASOI2 
IISOLUTION OF SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS B 0650-05.2.021 
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'SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS B 0650-05.1.002 
HSYMMETRIC SIMULTANEOUS LINEAR EQUATIONS B 0650-05.2.010 

MATRIX INVERSION AND SOLUTION OF SIMULTANEOUS LINEAR EQUAT II a 0650-0S.2.011 
OLUTION SUBROUTINE tlFN I I SIMULTANEOUS LINEAR ECUATION S B 0704-0848ARNXN 

NSOLUTION OF SIMULTANEOUS LINEAR EQUATIONS B 1620-05.0.007 
NSOLUTION OF SIMULTANEOUS LINEAR EQUATION B 7070-10.4.001 

WITH PI\lortNG 'SLEP, SOLVES SIMULTANEOUS LINEAR EQUATIONS B 7070-10.4.002 
ION, FlOATING POINT. flSIMULTANEOUS MULTIPLE INTEGRAT 8 0704-0240NOSIG 
IAL EQUATIONS SOLVER NSIMULTANEOUS PARTIAL DIFFERENT B 0104-1043JPSRC 
ETERMINANT flSIMULTANEOUS REAL EQUATIONS, D B 0704-0116CLSME 

flSIMIJLTANEOUS REAL EQUATIONS B 0104-0116CLSME 
If. DOUBLE PRECISION SIMULTANEOUS REAL EQUATIONS, B 0104-0356CA001 

NWAVE RECORD ANALYSIS OF TWO SIMULTANEOUS RECORDS B 0104-0574CSTUK 
.DouaLE PRECISION SIN-COS ROUTINE B 0704-09290LDPS 

NSIN-COS SUBROUTINE B 0650-03.1.010 
flMURA FIXED POINT SINE B 0704-02BOMUSIN 
IIMURA FIXED POINT SINE B 0704-0280MUSIN 

NARC SINE - ARC COSINE SUBROUTINE B 0704-0246NA135 
#FLOATING POINT SINE A AND COSINE A A 0650--LM-004 

IIARC SINE AND ARC COSINE B 0704-0116CLASC 
iHNTERPRETABLE DOUBLE PRECISION SINE AND COSINE a 0704-038SBS9EC 

NLLS. IISINE AND COSINE FUNCTIONS FOR B 0704-0B370RSCN 
IISINE AND COSINE SUBROUTINE B 7010-08.1.002 
IISINE AND COSINE SUBROUTINE B 1070-0B.l.015 
IISINE AND COSINE, FLOATING B 0704-0517RWSC5 

'HYPERBOLIC SINE AND COSINE,FLOATING POINT B 0704-0417PFCSH 
IIFlOATING-POINT 109 HYPERBOLIC SINE AND HYPERBOLIC B 0109-0941RWHY3 

FUNCTIONS 

NSINE COSINE SUBROUTINE 8 7070-0B.l.011 
IISINE COSINE SUBROUTINE B 7070-08.1.021 

NINTER SUBROU FOR SINE INTEGRAL & COSINE INTEGRA S 0650-03.2.004 
#FN I I S INE-CQS INE INTEGRAL SUBROUT[N B 0704-0848ARCS I 

IISINE-COSINE SUBROUTINE B 1401-03.0.005 
,HYPERBOLIC SINE-COSINE, FLOATING 8 0704-0224ASAS3 

ROUTINE NHYPERBOLIC SINE, COSINE AND COTANGENT SUD D 7070-08.1.020 
NALYSIS OF VARIANCE FOR PART. OR SING. REPLICATED KBY NA B 06S0-06.0.063 
RAN II INpUT SUBROUTINE 'SINGLE DIMENSION SYMBOLIC FORT B 0104-0B4BARINS 

SUBROUTINE 
ION 
C(SION FORTRAN INPUT 
NE 

"SINGLE INTEGRATION SUBROUTINE B 0704-0368111A274 
liS INGLE OR DOUBLE INTERPOLATION B 0704-1l29AQALl 
NSINGLE PRECISION MATRIX INVERS B 1070-10.1.003 
NSINGLE PRECISION TO DOUBLE PRE B 0709-1201NRDIC 
'SINGLE-VALUED ARCTANGENT ROUf! B 0704-0355GMATN 

#FLOATING POINT·E A, 10 A, SINH A, COSH A B 0650-03.1.020 
IA FLOATING POINT'i AT 10 AT SINH AT CO B 0650-03.1.020 

NSINH FIT B 0650-06.0.017 
f.lSINH X AND COSH X B 0650-03.1.009 

ATION OF AN INDEXING REGISTER IN SIR IISIMUL B 06S0-02.0.016 
NSIR PLUS B 0650-02.0.018 
flSIR SOAP INTERPRETIVE ROUTINE a 0650-02.0.001 
NSlx CARD UPPER LOADER B 0104-1l83GDCOR 

Y TUBE DISPLAY NMURA SIX COLUMN FRACTION CATHODE RA e 0104-0310MUSCP 
NMURA SIX COLUMN FRACTION PRINT B 0704-0314MUPRF 

TRAJECTORY PROGRAM /IISIX DEGREE OF FREEDOM DYNAMIC B 0704-0821LRSFO 
",SIX-PER-CARO LOADING ROUTINE B 0650-01.2.004 

ANALYSIS PROGRAM" IISCRAP " SIXTEEN-TWENTY CARD REGRESSION B 1620-06.0.001 
SORT 54 MODIFICATION TO USE FILE SIZE fI B 0705-XE-002-0 

5 PROG 18 
NECONCMIC CONDUCTOR SIZE SELECTION BY KELVINS LAW B 1620-09.4.005 

NSELEC ECON .. CONO. SIZE-SPEC CASE NEW ENG ELEC SY B 1620-09.4.004 
IISlllLE NUCLEAR-CODE BURNUP B 7090-NUCLEAR 
"SKEWED BRIDGE ELEIiATlONS B 1620-09.2.005 

NGEORGIA SKEWED BRIDGE PROGRAM Ii 0650-09.2.008 
PE AND PUNCHES HSKIPS ONE FILE ON A DECIMAL TA B 0704-1144NCOI4 

N3-SPAN CURVED CONCRETE SLAB BRIDGE PROGRAM B 0650-09.2.060 
AR EQUATIONS WITH PIVOTING IISLEP, SOLVES SIMULTANEOUS LINE B 7010-10.4.002 
T SQRS. BEST 1/2WAVE POTENT. AND SLOPE OF A /IICAlC. OF THE LEAS B 0650-09.3.003 

ALLY SPACED DATA POINTS 
POINTS 
VE 

IISLOPE STABILITY ANALYSIS B 0650-09.2.026 
IISLOPE TOPOG PROGRAM B 0650-09.2.024 
II-SMASHT B 7090-1130RLAI4 
IISMOOTH AND 01 FFERENTI ATE UNEQU B 0704-0331CLSMD 
NSMOO TH AND 01 FFERENTI A TE OAT A B 0704-0223CLSMO 
",SMOOTHED ORDINATE AND DERIVATI B 7090-1248MDSOO 

/!!EXPONENTIAL SMOOTHING B 1620-10.2.004 
TAL TERRAIN ~ODEl SYSTEM PROFILE SMOOTHING PROGRAM DA-3 ",OIGI B 0650-09.2.063 

ESTION 
M • ASCUP • 
R THE IBM 650 

NMADSMI CURVE SMOOTHING ROUTINE B 7090-1241MADSM 
#FORTRAN SNAP SHOT ROUTINE.. B 0704-0595ERSNA 

IISNAPSHOT TRACER B 0704-0275NYSNA 
IISNG NUCLEAR-CODE TRANSPORT B 0104-NUCLEAR 

IIFORTRAN SN6 NUCLEAR-CODE TRANSPORT B 1090-NUClEAR 
/lNO SOAP B 0650-01.1.00B 

11650 SOAP CONTROL PANEL WIRING SUGG B 0650-12.0 .. 006 
IIAUTOMATIC SOAP CONVERSION UTILITY PROGRA D 0650-01.6.045 

NA MODIFIED SOAP FLOATING POINT PACKAGE FO B 0650-01.1.009 
NSOAP I TO SOAP I I TRANSLATOR B 0650-01 .. 6.016 

IIRElOCATABLE TO REGIONAL SOAP II B 0650-01.6.034 
IIGO SOAP II B 06SQ-12.0.004 

NSOAP I TO SOAP II TRANSLATOR B 0650-01.6.016 
DAD CARD N402 CONTROL PANEL FOR SOAP [I a-WORD LIST, AND 650 t a 0650-12.0.005 

I1StR SOAP INTERPRETIVE ROUTINE B 0650-02.0.001 
DOUBLE PRECISION flOATING POINT SOAP INTERPRETIVE ROU NOOPSIR B 0650-02.0.010 

NTRANSLATOR 'AND OTHER FORMATS TO SOAP RElOKS B 0650-01.6.048 
NSOAP TO SEVEN a 0650-01.6.014 

GRAM STRAP 4000 IIS0AP TYPE OPTIMAL ASSEMBLY PRO B 0650-01.1 .. 012 
#A PROCEOURE FOR USING SOAP WITH A NUMERIC 650 B 0650-01.6.012 

NaAS IC SOAP 2A A 0650--SP-201 
NTAPE SOAP 2A A 0650--SP-202 

NSOAP 2L A 0650--SP-203 
NSOAP 2L TAPE A 0650--SP-204 
'SOAP 4000 A 06S0--SP-20S 
IISOAP 42 A 0650--SP-206 

GRAM STRAP #SOAP-TYPE OPTIMAL ASSEMBLY PRO B 0650-01.1.001 
IISOAPY B 0650-01.1.005 
#SOCOTT TAPE TEST SYSTEM B 0705-51-001-0 
IiSOFOCATE NUCLEAR-CODE PHYSICS B 0704-NUCLEAR 

flLEAST SQUARES SOL. OF SIMULTANEOUS EQUATIONS B 0704-0116CLLSQ 
EQUATION HINTER SUBROU FOR SOLU OF ORDINARY DIFFERENTIAL B 0650-04.0.005 
W/AUTO ERROR ANALYSIS 'NUM SOLU OF ORDINARY DIFFERENTIAL B 0650-04.0 .. 012 
MATICAL PROGRAMMING SYSTEM I-All SOLUTIONS 'MATHE B 0704-1092RSMlA 

#fQU SOLV B 0650-0S.2.020 
DIGITAL DIFFERENTIAL ANALYZER TO SOLVE IISIMULATES A B 0704-0319GLDAS 

MGENERATE MATRICES TO BE SOLVED BY NU TPLl D 0104-1110NUGEN 
II ZERO, MINIMUM SOLVER B 070~-1041JPZOM 

NSIMULTANEOUS EQUATIONS SOLVER B 0704-0962SQSIM 
*lINEAR' HATRIX EQUATION SOLVER B 0704-063SRWMAT 

IILINEAR EQUATION SOLVER B 0104-0742RWLE3 
'DIFFERENTIAL EQUATIONS SOLVER B 0104-0B25JPDEQ 

S PARTIAL DIFFERENTIAL EQUATIONS SOLVER IISIMULTANEOU B 0704-1043JPSRC 
PRECISION SIMULTANEOUS EQUATION SOLVER IIlARGE DOUBLE B 7090-1149ASOI2 

At ONE DIMENSIONAL HEAT EQUATION SOLVER NMULTI-MATERI B 0704-06S2RWHF2 
NDRY CONDITION DIFFERENTIAL EQU. SOLVER nwo POINT BOU B 0704-0238ATTPI 

IILJNEAR EQUATION SOLVER OF BAND MATRICES B 0109-0990RWLE4 
AllONS WITH PIVOTING MSLEP, SOLVES SIMULTANEOUS LINEAR EQU B 7070-10.4.002 
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IISEQUENTIAL CIRCUIT PROBLEM SOLVING B 0704-1103PKSEC 
ON 650 NRUNGE-KUTTA ROUTINE FOR SOLVING DIFFERENTIAL EQUATION B 0650-07.0.005 

lIONS 
NDIFFERENTIAL EQUATION SOLVING SYSTEM B 0104-0144PKNID 

fA PROGRAM FOR SOLVING SYSTEMS OF LINEAR"' EQUA B 1401-11.0.003 
'RESTART PROGRAM FOR MD SORT B 0709-1160MDSRS 

NERALIZED VARIABLE LENGTH RECORD SORT '709/1090 GE B 0709-l1S9MDSOR 
'SORT DElETE A 0650--UT-I06 
.SOR T GENERATOR B 0104-0404G I SG 
'SOR T I NTERNAll Y B 070S-PG-009-0 
NSORT PROGRAM B 0704-0427NSSRT 

'GENERALIZED RAMAC SORT PROGRAM A 1410--5"'-110 
'KWIC SORT PROGRAM fIRST PART B 0104-0914NCKSP 
'KWIC SORT PROGRAM SECOND PART B 0704-0914NCKSP 

IIGENERAL SORT ROUTINE B 0704-0359ElSOB 
NGENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K704 B 0704-1054-BSSEA 

NPROGRAM -TO SORT THE KEY WORDS FROM NCB8 B 0704-1144NC013 
NSCRT 1 A 1401--SM-029 
IIISORT 1401 B 1401-01.2.001 

nAPE SORT 2 A 0650--SM-402 
'SORT 2 A 1401--SM-043 
NSORT 2, OECENDING B 0650-01 .. 5.009 

./HAPE SORT. 3 . A 0650--SM-403 
'SORT S4 A 0705--SM-048 

LE SIZE .SORT 54 MODIFICATION TO USE FI B 0705-XE-002-0 
'SORT 54 T { A 0705--SM-052 

ION OF PHASE II ISORT 54 TECHNIQUE OF MODIFICAT B 0705-XE-001-0 
'SORT 54/ A 070S--SM-051 
'SORT 54T A 0705--SM-049 

NE 'SORT 55 CHECKING LOADING ROUTI B 070S-EQ-00I-0 
'SORT 57 A. 0705--SM-OSO 
ISOR.T 57 BLOCKED VARIABLE 8 0105-CU-OOl-l 

,SAVE MEMORY SORT 57-PH3 B 0705-CU-002-0 
'SORT 57/ A 0705--SM-053 
ISORT 58 B 0705-511-001-0 
IISORT 109 A 0109--SM-066 
.SORT 80 A 070S--Sr,;-054 
"SORT aD UNDER SCS 80 A 70BO--SM-114 
'SORT 90 A 1070--SM-077 
'SORT/MERGE 11 A 1410--SM-111 
ISORT (MERGE 12 A 1410--SM-112 

LENGTH - 1 WORD. OPEN. 'SORT, ALGE8RAIC. KEY AND ITEM B 0704-05100RSRT 
LENGTH - 1 WORD. CLOSED. 'SORT, ALGEBRAIC. KEY AND ITEM B 0704-05700RSRT 
S. IWHOLE WORD KEYS ONLY/ ISORT, ALGEBRAIC. MULTIWORO KEY B 0704-05700RSRT 

NC 142 

, LOGICAL MEMORY SORT, MINIMUM TIME B 0704-0468CF005 
fjlREADS THE SORTEO AUTHOR CROSS INDEX TAPE 13 0704-1144NCOI4 
"READS THE SORTED BIBLIOGRAPHY TAPE FROM B 0704-1144NCOI4 

NREAOS THE FINAL SORT EO BIBLIOGRAPHY TAPE B 0704-1144NCOI4 

NREADSN~~~O~I!~~ ~~:~~g ~!~E w~:~~ ~~O~3~C 139 ~ ~~~:=g!:~~~~: 
n09 VIPP SORTER. B 0709-1136BWVIP 

AL PURPOSE fl!VIPP SORTER. FIRST PHASE OF A GENER B 0704-0926TAVIP 
IICRCWN LIFE INSURANCE COMPANY SORTING PROGRAM B 0650-01.5.006 

/I. GENERALIZED TAPE SORTING ROUTINE B 0104-046BCf006 
'SORTING SUBROUTINE B 0650-01.1.011 

OM NC 138 "SORTS THE BIBLIOGRAPHY TAPE FR B 0704-1144NCOI4 
ISOR9 A 7090--SM-922 

LER "SOS IBM-32K ASSEMBLY AND COMPI A 0109--PR-063 
GRA~ LOAOER. CALLS IN A SELECTED SOS PROGRAM ISOS PRO B 7090-12291QCSO 

SELECTED SOS PROGRAM 'SOS PROGRAM LOADER. CAllS IN A B 7090-1229IQCSO 
P lLER NSOS SHARE-32K ASSEMBLY AND COM A 0709--PR-064 
P AND LOAD ROUTINE FOR IBM 6S0 " SOSF • IIDUM B 0650-01.2.012 
NE EDIT FOR FORTRAN MONITOR WITH SOUR.CE LANG OEBUG 'OFFLI B 1090-1115GPFMS 

ilEXTENTIOh OF FORTRAN 2 SOURCE LANGUAGE B 0704-0812GPFMG 
*'fORTRAN SOURCE TAPE CORRECTOR B 1620-01 .. 5 .. 001 

",BACKSPACE FILE,FORWARD SPACE FILE. B 0704-1003GNBSP 
11 DIFFUSION EQUATION IN ';tx, Yo SPACE NUCLEAR-COOE II UNCLE 8 0650-08.2.011 

NFORTRAN WRITE-UP OF RW RfQX.SPACE REQUIRED-122 CELLS 0 0109-0946RWF(Q 
NERCO SPACE SAVER B 0650-02.0.001 

OOTH ANO DIFFERENTIATE UNEQUALLY SPACED DATA POINTS IIISM B 0704-0331CLSMD 
MERICH INTEGRATION OF UNEQUALLY SPACEO POINTS ,NU 8 0704-1157TU900 
FITTING eN ec;UALlY FOR UNEQUALLY SPACEO PT NCURVE AND SURFACE B 0650-06.0.021 
o NSPAN-2 NUCLEAR-CODE MONTE, CARL B 0704-NUCUAR 
TRANS. IT • COMPILER FOR USE OF SPECIAL CHAR #MOOS OF INTER B 0650-02.1.002 

CES. 
lIQUID 
IQUID 

STEAM 
APeR 

IIINTEGRATION OF SPECIAL FORP. OF 2ND ORDER ECU. 8 0104-0141LAS8B 
flCOMPUTES A SPECIAL FUNCTION F OF THE INOI B 0704-078BI8SpF 

IISPECIFIC VOLUME OF CO~PRESSED I! 109D-I095WHVCL 
'SPECIFIC VOLUME OF SATURATED L B 1090-1095WHVSL 

'ENTHALPY ENTROPY SPECIFIC VOLU~E OF SUPERHEATED B 7090-1095HHHSS 
NENTHALPY ENTROPY SPECIFIC VOLUME OF SATURATED V B 1090-1095WHHS\I 

II NEUTRON ENERGY SPECTRA IN wATER NUCLEAR-CODE B 0650-0B.2.021 
N OF At:TO-CORRElATION FUNCTION £. SPECTRAL DENSITY MCALCULATIO B 0650-06.0.049 
ATJNG NPOWER SPECTRAL DENSITY FUNCTION, FLO B 0104-0577RWPS2 
VECTORS OF A MATRIX RMOLECULAR SPECTROSCOPY LATENT ROOTS AND 8 0650-05.2.024 

IIMOLECULAR SPECTROSCOPY MUL T OF MATRICES B 0650-05.2.023 
#AUTOCORRELATION AND POWER SPECTRUM B 0650-06.0.013· 

,POwER DE.NSITY SPECTRUM B 0704-0B97AAPDS 
NAUTO-CORRElATION AND POWER SPECTRUM ANALYSIS B 0704-0296NYCP2 

NO. GEN., NERENSON-ROSEN FISSION SPECTRUM. FT.PT tlRANDOM B 0704-07430RFtS 
NSPEEO CHECK ANALYSIS B 0650-09.2.023 
NSPEED CODING SYSTEM 8 0650-02.0.005 

fI. BEEHIVE t. HORNET REACTOR CODE SPHERICAL GEO NUCLEAR-CODE a 06S0-08.2.009 
E /I BALL A REACTOR CODE FOR SPHERICAL GEOMETRY NUCLEAR-COO n 0650-08.2.016 
o flSPIC-1 NUCLEAR-CODE MONTE CARL fl 0704-NUCLEAR 

NTALBOT SPIRAL INTERSECTIONS B 0650-09.2.045 
lIT ALBOT SP I RAL I NTERSEC T IONS B 06S0-09. 2.077 

tlSPL INE CURVE FIT a 0704-0483NA029 
NSPLINE CURVE READ B 0104-0483NA029 

,NINE OPERATlO~ SPLIT INSTRUCTION ROuTINE NOSI B 0650-02.0.006 
·fl.SPLITS A FOURIER SERIES. B 0104-078BlaspiS 
NSPOOL SYSTEM A 7070--10-07~ 
NSPRSP B 070S-SR-00B-0 

10 Syp.leOLIC PROGRA"MING SYSTEM" SPS •• CARD" 111620/17 A 1620--SP-020 
10 SYMBOLIC PROGRAMMING SYSTEM" SPS " " TAPE. NI620/17 A 1620--SP-021 

liSPS ONE PASS FOR PAPER TAPE A 1620--SP-007 
N104 ASSEMBLY OF 1401 SPS PROGRAMS B 1401-13.2.001 
N7D4 ASSEMBLY Of 1401 SPS PROGRAMS B 1401-01.1.007 

IIISPS TO FORTRAN SUBROUTINE EDIT B 1620-01.6.007 
REVISION. liSPS TO FORTRAN SUHROUTINE EDIT 8 1620-01 .. 6.009 
'MAST .MINNEAPOi.J ASSEMBLY OF SPS TWO " e 1401-01.1.00,) 

ST "FULL MINNEAPOLIS ASSEMBLY OF SPS T~O • NFULL MA B 1401-1)1.1.006 
liSPS T~O PASS FOR CARDS A 1620--SP-009 
MSPS TWO PASS FOR PAPER TAPE A 1620--SP-008 

'SYMBOLIC PROGRAMMING SYSTEM SPS 1 A I401--SP-021 
NSYMBOLIC PROGRAMMING SYSTEM SPS 2 A 1401--5P-030 

NSPYCE B 06S0-02.1.004 
TH LINEAR INC. OF VEL. #LEAST SQ. DETER. FOR A VEL FUNCT. wt B 0650-09.6.016 
N FOR REFRACT. TID DATA #lEAST SC. DETER. Of VELOCITY FUNCTIO 8 0650-09.6.020 
G BINARY ARITH "NORMAL tHO SQ. ROOT-EXTENDED RANGE FlOAHN B 0704-0370RS013 

SLOPE OF A #CALC. OF THE LEAST SCRS. BEST 1/2WAVE POTENT. AND B 0650-09.3.003 
E NFN I I NTtl DEGREE LEAST SQU COEF COMPUTATION SUBROUHN B 0704-0B48ARPlN 



ENCV TABLE 

NCY TABLE 

D EIGENVECTORS OF 
SelF 
ELF 

NCHI SQUARE AND PHI FOR ZX2 CONTING 0650-06.0.016 
"GENERAL LEAST SQUARE CUIWE FITTING ROUTINE 0104-017SR~GLS 
IIGENERAL LEAST SQUARE CURVE FITTING ROUTINE. 0704-0142R~lS3 

IICHI SCUARE FOR UP TO 10XIO CONTIGE ti 0650-06 .. 0 .. 01S 
/ilARGONNE LEAST SQUARE LEGENDRE POLYNOMIAL FIT B 0704-042 1.ANE20 

NON-SYMMETRIC SQUARE MATRIX IIEIGENVAlUES AN 0 0650-0S.2 .. 01fl 
NSQUARE MATRIX TRANSPOSED ON IT B 0104-0290GESTO 
IISQUARE MATRIX TRANSPOSE ON ITS B 0104-0432MUMTR 

SelF 
N 

OR DISPLACED IN CORE IISQUARE MATRIX TRANSPOSED ON IT B 0704-0661GDF02 

III 
NWEIGtHED LEAST SQUARE POLYNOMIAL APPROxlMATIO B 06S0-06.0 .. 009 

//lEAST SQUARE POLVNOMIAL FIT IFORTRAN D 0704-0772ANE20 
NSC.UARE ROOT A 0650--LM-006 

IHRIPLE PRECISION COMPLEX SQUARE ROOT 0704-0565CA005 
IITRIPLE PRECISION SQUARE Roor 0104-0481CA003 

IIFlOA TI NG-PO tNT DOUBLE-PREC I S tON SQUARE ROOT 0704-052SPKSCR 
111620 FIX POINT S<.;UARE ROOT 1620-07.0.003 

INE IIFIXED POINT SQUARE ROOT. CLOSED. SUBROUT 1620-03.0.002 
IIINTERPRETABLE DOUBLE PRf:.CISION SQUARE ROOT INSTRUCTION 070 '.-0385ASSQI{ 

tlMURA FIXED POINT SCUARE ROOT ROUTINE B 0704-0283MUSQR 
/lMURA FIXED POINT SQUARE ROOT ROUTINE 0104-0263MUSQR 
#DOUBLE PREC I SION SQUARE ROOT ROUT I NE 7070-0B~ 3~ 006 

IIHOATING POINT SQUARE ROOT SUBROUTINE 0650-07.0.011 
NSCUARE ROOT SUBROUT INE 0650-03.1.001 
IISQUARE ROOT SUBROUTINE 0650-03~ 1.002 

NFLOATING POINT SQUARE ROOT SUOROUTINE 0650--LM-OI0 
NFLOATING POINT SQUARE ROOT SUBROUTINE 0709-0619IBSQR 

IISQUARE ROOT SUBROUTINE 1401-03.0 .. 003 
N~ARIABLE FIELD SQUARE ROOT SUBROUTINE 1620-03.0.001 

'SQUARE ROOT SUBROUTINE 7010-08.3.007 
II'SQUARE ROOT SUBROUTINE 7070-08 .. 3.008 
IISCUARI: ROOT SUBROUT I NE 7070-06 .. 3. 009 
NSQUARE ROOT SUBROUTINE 7070-06 .. 3.010 

MARCSIN X. ARCCOS X, SQUARE ROOT X l\ 0650-03 .. 1 .. 028 
NSQUARE ROOT X 1I 7070-0B. 3. 001 
IISCUARE ROOT, FLOATING-POINT B 0704-0399MISRT 

ORTRAN LIB. VERSION NSQUARE ROOT, FLOATING-POiNT, F B 0704-039 c:lMISRT 
nSQUARE ROOT, flOATING POINT B 0704-0641CSSQT 
IISQUARE ROOT, FLOATING POINT. B 0704-0653CSSCT 

9 CNLV IISQUARE ROOT, FLOATING POINT 10 B 0709-0485MISRT 
IISQUARE ROOT t TOPlER METHUD B 7070-00.3.002 

"eXPAND TRIANGULAR MATRIX TO SQUARE SYMMETRIC FORM. 0 0704-0460MIEXA 
ANGULAR FORM. flCONTRACT SQUARE SYMMETRIC MATRIX TO TRt B 0704-04bOMICNT 

NSQUARE TABLE LOOK UP 0 0705-AF-013-0 
RDOUBLE PREC .. FLOATING PT. SQUARE-Roor SUBROUTINE. B 0704-07271BSQO 

/lFlOA TI NG-PO tNT SQUARE-ROOT SUBROUT I NE B 0104-0817G I F PS 
tPOLLY-POLYNOMIAL FlT BY LEAST SQUARES 8 0650-06.0 .. 010 

IiLEAST SQUARES B 1090-1243SILSQ 
IIGENERAL LEAST SQUARES ANALYSIS B 0650-06 .. 0.027 

HOGONAL POLYNOMIALS 
USING ORTHOGONAL 

"LATIN SQUARES ANALYSIS OF VARIANCE B 0704-071bR~AVS 
#lATIN SCUARES ANALVSIS OF VARIANCE B 0704-0491RWAV3 
#lEAST SQUARES CURVE FITTING WITH ORT B 0650-06 .. 0.023 
IILEAST SQUARES CURVE-FITTING ROUTINE B 0704-0636RWCF2 
IIlEAST SQUARES CURVE-FITTING ROUTINE B 0709-0B60RWCF 

IA GENf:.RAL LEAST SCUARES FITTING PROCEDURE B 0104-1076ANE20 
HGENERAL LEAST SQUARES FORTRAN SUBPROGRAM. B 0704-063SRWGlS 

MA LEA~T SQUARES ITERATION B 0709-0934NOLSQ 
HPOLYNOMIAL OF BEST FIT BY LEAST SQUARES METHOD B 0650-06.0.006 
ON.. IIlEAST SQUARES POLYNOMIAL APPROXIMATI B 0704-0611CA021 
NG ROUTINE NlEAST SQUARES POLYNOMIAL CURVE FITTI B 070S-AO-003-0 

IILEAST SQUARES POLYNOMIAL FIT D 0704-0116CLLSQ 
#THREE DIMENSIONAL LEAST SQUARES PROCEDURE. B 0704-0533CF009 

E FITTING HLEAST SQUARES RATIONAL FUNCTION CURV B 0704-0859GSll6 
QUATIONS ItLEAST SQUARES SOL. OF SIMULTANEOUS E a 0704-0116CllSQ 

IINON-llNEAR LEAST Sf;JUARES.. B 0104-08370RNLl 
,FORTRAN TO SQUOZE CONVERTER B 0709-0875RCFNS 

NSQUOlE TAPE EDlTOR B 0709-1000RSEOT 
IISRTIME B 0705-10-001-0 

IISLOPE STABILITY ANALYSIS B 0650-09.2 .. 026 
LECTRICAL POwER SYSTEM TRANSIENT STABILITY CALCULATIONS liE ~ 0650-09 .. 4.001 

CONVERSION, ON-LINE: 
UBROUT INES • SUDS • 

USTAGE CONSTRUCTION PROGRAM 0 0650-09.2.070 
IISTANOARD-TQ-COLUMN BINARV CARD B 0704-0374NA217 
NSTANDARDIZED UTILITY DECK OF S 8 06S0-03.1..034 
NSTANOLINK II B 0650-01.1.006 
NSTANOSPYCE B 0650-01.1.010 

H70fl SURGE SYSTEM START B 0704-0871ECS50 
E OR COVARIANCE FOR NON-ORTH/D & STAT. OESIGN /lANA LV OF VARIANC B 0650-06.0.059 
ICIENTS FOR BENEOICT ECUATION OF STATE #OETERMINATION OF COEFF lJ 0650-09 .. 3.001 

#TRANSIENT OR STEAOV STATE TEMPERATURES B 1090-12300RTOS 
BENEDICT-WEDB-RUBIN EQUATIONS OF STATE.. 1# B 0104-11871BTEO 

/I READING OF FORMAT STATE~ENTS AT EXECUTION TIME. B 0704-0732PFMOD 
A-I 'PROFILE CCMPARISION AND STATISTICAL ANALYSIS PROGRAM 0 B 0650-09.2.074 
OR IBM MAG ORU,.. CALCULATOR NSTATISTICAL INTERPRETIVE SYS F B 0650-06.0 .. 017 
ERTIES HSTATISTlCAl THERMODVNAMIC PROP 0 06')0-09 .. 3 .. 006 
G NSTDY-3 NUCLEAR-COO[ ENGINEERIN B 0704-NUCLEAR 

IIlRANSILNT OR STEADV STATE TEMP[RATURES B 7090-123BDRTOS 
ODYNAMIC PROPERTIES OF WATER AND STEAM UTHER~ B 7090-1095WH005 

/tVISCOSITY OF STEAM B 1090-1095WHVIS 
V SPECIFIC VOLUME CF SUPERHEATED STEAM HENTHALPV ENTROP B 7090-1095wHHSS 

If. THERMODVNAMIC PROPERTIES OF STEAM ANO WATER B 0704-042BGSSTP 
"MINI~U'" ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION B 7090-1095WIIOS8 

RlAGRANGIAN INTERPOLATIOI>J FOR STEAM TABLES fI 7090-109SWHlOI 
TOtJATIC I"INtMUfi WEIGHT DESIGN OF ~Tl:EL FRA"'ES /tAU B 06S0-09.2.052 
ULTIPLE LINEAR REGRESSION BY THE STEPWISE METHOD II'" B 7070-11 .. 3.002 
RRELATION(.REGRESSION ANALYSIS BY STEPWISE METHOD "MULTIPLE CO B 1010-11 .. 3.007 

VARIABLE TRANSFOR~ATlONS IISTEP~ISE MULT .. REGRESSION WITH B 7090-1194ERMPR 
SSION • TAPE • IISTEP~ISE MULTIPLE LINEAR REGRE B 1620-06.0.006 
SSION .. CARD. IISTEPWISE MULTIPLE LINEAR REGRE B 1620-06 .. 0.007 
SSION ANALYSIS ON THE IBM 7070 "STEPWISE MULTIPLE LINEAR REGR[ B 7070-11.3 .. 006 
ROCEDURE "STEPWISE MULTIPLE REGRESSION P B 0704-0'.77ERMPR 
NALVStS, MRI 117070 STEPWISE MULTIPLE REGRESSION A B 7070-11.3.001 

IIESSO STEPWISE REGRESSION PROGRAM B 06S0-06 .. 0.056 
IISTEPWISE REGRESSION 8 0705-E2-003-0 

ROGRAt-! .. IISTRAP • STEPWISE REGRESSION ANALYSIS P B 1620-06.0.004 
NE • liSTER • SI~PLE TAPE ERROR ROUTI B 1401-01.4.018 
S PRCG FOR 6S0-653 MAG ORU", CONE STGE COMPU /fMOD DEll TRAN B 06S0-02.1.011 

NGENERAL FREEWAY ASSIGNMENT, STOCKTON REVISION B 0650-09 .. 2.079 
AND Aoe /lPK CLAD (. PK STOD - DOUBLE PRECISION CLEAR B 0704-052SPKCLA 

IISTQP NUMBER ORU", AND lAS D 0650-01.6.027 
Hon UTILITIES FOR ADDITIONAL STORAGE A 7072--UT-OB~ 

I#STORAGE DUMP B 06S0-01.3 .. 007 
liON-LINE STORAGE DUMP B 0650-01 .. 6.030 

HSTORAGE HISTORY TRACE B 0704-0264ASA~4 
IIWRITE BSS LOADER STORAGE />',AP B 0704-0830'.qSTP 
J/WRITE DSS LOADER STORAGE MAP I:) 0104-0S30MISH' 

E "'ATRfX 
POST fRACNTHREE TRACE 

EM 
ARC· 

tWU/>'P STORAGE. CORE, DRUM, AND TAPES B 0704-0496CSOS2 
/tDUI-1P STORAGE, CORE, DRUM, AND TAPES 0 0704-0420C5D51 

IISTORE ROW MATRICES INTO ALAR:; B 0704-0223CLMST 
PROGRAMS, STORED PROGRAM, PROCESS PANEl, 0305--AT-007 

IISTRAIGHT LINE HRIDGE GRID SVST 06S0-09.2.058 
IISTRAIN GAGE DATA REDUCTION" C 1620-09.6.001 

API: • HSTRAIN GAGE DATA REDUCTION. T 1J 
IISTRAIN ROSETTE DATA REDUCTION 0 

AP-TVPE OPTIMAL ASSEMBLY PROGRAM STRAP IISO B 
ALYSIS PROGRAM. 1ISTR-AP .. STEPwISE REGRESSION AN B 
AP TYPE OPTIMAl ASSEMBLY PROGRAM STRAP 4000 IISO Ii 

1620-09 .. 6. 002 
0650-09 .. 5. 00'1 
0650-01.1.007 
1620-06.0.00'~ 

0650-01.1 .. 012 
06S0-09 .. 5 .. 002 
1620-09.1.005 
1620-09.1.001, 

06S0-09.2.038 

/tPIPE STREES ANALVSIS 
APEREO HUB. CARD. II-S-109 STRESS ANALYSIS OF f\ FLhNGED T 

A TAPERED HUB. CARD II- II-S-I00 STRESS ANALYSIS OF flANGE WITH 
RUCTURES IISTRESS ANALYSIS OF OPEN-wEll ST 
ATION OF PIPING SYSTEM EXPANSION STRESSES JlCALCUL 0650-09.5.001 
FROM REMING TO IBM OATA EQU.. HSTRIOE II- SUBROUTINE FOR TRANS 1',01-01.4.013 
FMCTR,LINK,I-IOVE,OPHLT,SEQCK,SIGN,STRIP,VMCTR IIGSEL, D 0705-BW-002-0 
OPTION BRf.TRANS&IND. ADD. CONV ItSTROBIC-SKELLY TR. ROUT. wiTH 1620-01.4.004 
RYSTAllOGRAPHY IIA GEN£.RAL STRUCTURE FACTOR PROGRA,," FOR C 7070-07.S .. 001 

NSTRUCTURE FACTORS 0650-08.4.001 
IISTRE~S ANALYSIS Of- OPEN-WEB STRUCTURES 13 0650-09.2.03B 

IISTUDENT INPUT-OUTPUT 
IISTUDENTS T AT .. os LEVEL 

B 0709-1007RL03'J 
0704-08370RTOS 
0704-1058WLREL 
0650-09.4 .. 009 

RPOSE ESTIMATION FOR RElIAI3ILlTY STUDIES f/MULTI-PU 
NECONOM I C CONDUC TOR STUDY 

IIDIVERSITV STUDY 
ORDERS OF THE BESSEL FUNCTIONS Y St.:B K TlMlS 
NALL ORDERS OF BESSEl FUNCTION J SUB K TIMES OR I 

NBESSEL FUNCTION Y SUB N IX/ .. 

1401-09.4.001 
"ALL 

TO flOATING DECIMAL IIFlOATER-A SUB. TO CONVERT NO. FRQr) 

0109-0985RWBF3 
B 0709-0984RWBF1 
B 0704-0104RWBF4 

FIXED B 7010-08.9.001 
ING TO FIXED DECIMAL IIFIXt:R, A SUlI .. TO CONVERT NO. FRO"1 FLOAT B 7070-08.9.002 
IlANALVSIS OF COVARIANCE DISPROP. SUBCLASS NUMB~RS 

IIANALYSIS OF VARIANCE,OISPROP. SUBCLASS NUMBERS 
111620 SUBDIVISION PROGRAM. TAPE· 

B 0650-06.0.057 
B 0650-06 .. O. 058 
B 1620-09.2 .. 001 
A 06S0--LM-001 IIr..H ROOT FIXED POINT SL:BROUTINE 

/lNTH ROOT flOATING POINT SUBROUTINE 
NFLOATJNG POINT SQUARE ROOT SUBROUTINE 

IIROOT FINDING SUl:lROUTINE 
II-EN • X .. SUOROUTINE 

11K IN • X .. SUBROUTINE 
II-FLOATlNG POINT SQUARE ROOT SUBROUTINE 
/tCLEBSCH-GORDAN COEFFICIENT SUlJROUTINE 

liS QUARE. ROOT SL'BROUTINE 
NSORTING SUBROUTlN~ 

IISC:UARE ROOT SUBROUTINE. 
II'SIN-COS SUBROUTINE 

IIBESSEL FUN(. nONS SUDROUTINE 
U AND ,,"DeIFIED MATHIEU FUNCTIONS SUBROUTINE 

IIHARIo'ONIC ANALYSIS SUBROUTINE 
NlAGRANG I AN ttHERPOLA TI ON SUBROUTI NE 

IICONTINUEU FRACTION SUBROUTINE 
"EIGENVALUE SUBROUTINE 

IIARC SINE - ARC COSINE SUBROUTINE 
#GMITR3 ITERATION SUBROUTINE 

N ITERATION SUBROUTINE 
LE PRECISION flOATING POINT LOAD SUOROUTINE 

NDETERMINANT EVALUATING SUBROUTINE 
E PRECISION flOATING POINT PRINT SUBROUTINE 

IISIMUL TANEOUS EQUATIONS SUBROUTINE 
NSINGLE INTEGRATION SUOROUTINE 
MDOUBLE INTEGRATION SUBROUTINE 
II-TRIPLE INTEGRATION SUBROUTINE 

#ARBITRARY CURVE PLOTTI:R SUBROUTINE:. 
fl-MONITOR SUBROUTINE 

UTt-'OSPHERIC DATA SUBROUTINE 
TlNUOUS DERIVATIVE INTERPOLATION SUBROUTINE 

tl-GENERAL ROOT FINDER FORTRAN SUBROUTINE 
ENS ION SYI-IBOLIC FORTRAN 11 INPUT SUBROUTINE 
SAP-CODED MATRIX DIAGONAlllATI0N SUBROUTINE 

IIPAGE HEADING OUTPUT FORTRAN I I SUBROUTINE 
LY TR!ANGULARIlATION OF A MATRIX SUBROUTINE 
1 flOATING POINT OR INTEGER DUI-'P SUBROUTINE 

"EIGENVECTOR DETERMINATOR SUBROUTINE 
NFN II SINE-COSINE INTEGRAL SUBROUTINE 

A 6 DIGIT flOATING POII'H ARCSINE SUBROUTINE 
#FN I I ERROR WALK-BACK SUBROUTINE 

HRANOOfol TABLE LOOKUP SUBROUTINE 
/lFN II FACTORIAL COMPUTATION SUBROUTINE 

/JPOLAR POINT PLOT SUBROUTINE 
#FLOATING-POINT SQUARE-ROOT SUBROUTINE 

f:.O,PACKAGEO,ON-LINE INPUT-OUTPuT SUBROUTINE 
UF I X.ED PO INT EXPONENTI AL SUBROUTINE 

/lOCO OUTPUT SUBROUTINE 
'LINEAR PROGRAMMING SUBROUTINE 

IIFLOAT ING POINT NTH ROOT SUBROUT INE 
IIFlOATING POINT N FACTORIAL SUBROUTINE 

TING POINT NUMERICAL INTEGRATION SUBROUTINE 
TING POINT NUMERICAL INTEGRATION SUBROUTINE 

IIBINARY TO BCD CONVERSION SUQROUTINE 
E PRECISION flOATING POINT PRINT SUBROUTINE 

GENERAL PURPOSE PRINT ANO PUNCH SUBROUTINE 
lIATr-'OSPI1ERIC OATA SuBROUTINE 

'INTERVAL ARlTl-iMETIC SUBROUTINE 
N GENERAlIZEO OUTPUT SUBROUTINE 

NARDC ATMOSPHERE SUBROUTINE 
IIFCRTRAN II BINOMIAL COEFFICIENT SUBROUTINE 

NCUBE ROOT SUBROUTINk: 
flPSUEOO-INVERSE SUBROUTINE 

UP I-STAR SU8ROUTINE 
COND OROER OIFFERH.TIAL EQUATION SUBROUTINE 

I#GEr~ERAL PURPOSE PLOTTING SUBROUTINE 
IISINGLE OR DOUBLE INTERPOLATIOb,\ SUBROUTINE 

IICURVE PLCTTiNG SUBROUTlNI: 
/tBINARY PUNCHING Sl.BROUTINE 

TING-POINT 109 NATURAL LOGARITHM SUBROUTINl: 
IIFLOATING-POINT ARCFUNCTION SUBROUTINE 
HFLOATlII.G POINT SC:UARE ROOT SUBROUTINE 

/lFLOATING POINT ARCCOSINE SUBROUTINE 
IIBUFFERED CARD-INPUT SUBROUTINE 

LE PREC. flOATING PT EXPONENTIAL SUBROUTINE 
119X9 TEN MILllSECONO MULTIPLY SUBROUTINE 

#SCUARE ROOT SUBROUTINE 
IISINE-COSINE SUBROUTINE 

IIFlDAT SUBROUTINE 
#FIX Sl;13ROUTIM: 

IIvARIABLE FIelD SQUAR( ROOT SUBROUTINE 
XED POINT SQUARE ROOT. CLOSED. SUBROUTINE 

;;CUSEROOT SUBROUTINE 
I./SCUARI: ROOT SUBROUTINE 

NINTERPOLATION SUBROUTINE 
/tRIINOOl-1 NU~BER GENI:RATOR SUBROUTlt~E 

#ARCTANGENT SUB~OUTINE 

/lLOAO SUI:\ROUTINE 
flTAPE CHECK SuBROUTINE 

IISINE AND COSINE SUBROUTINE 

A 06,)0--LM-009 
A 0650--LM-OI0 
t\ 0650-07.0 .. 004 
B 0650-07.0.008 
D 06S0-07.0.009 
B 0650-07.0.011 
B 0650-07.0.012 
B 0650-03.1.001 
B 0650-01.1.011 
B 0650-03.1.002 
B 06S0-03.1.010 
B 0650-03.2.005 

#MATHIE [l 0650-03.2.006 
B 0704-0121GMHAS 
l:I 0704-0197WKlIN 
B 0704-0225GrlCFR 
B 0704-0225GMEIG 
B 0704-0246NA135 
B 0704-0259GMITR 
B 0104-035SGHI TR 

1I00Uil B 0704-01BSBSCON 
B 0704-0355GMOE:. T 

II'DOUBL B 0704-0385BSOUT 
B 0704-03S5GMS I M 
B 0704-0168NA274 
B 0104-036BNA275 
B 0704-0368NA276 
B 0704-0284WHWH2 
l:I 0704-0302NYMON 
B 0704-034lAAATM 

IICON B 0704-0760G~COI 
B 0704-0635RWGRT 

I#MUL Tl-OIJ-! B 0704-0848ARSYM 
#704- B 0704-0697MIHOI 

[J 0704-0B4BARHED 
liNEAR [J 0104-0635RWNTR 
IIFN I B 0704-0848ARO"'P 

B 0704-0635R~VC T 
B 0704-084SARCS 1 

/I. 13 0104-0649IBASN 
0704-0848ARFER 
0704-0S51CSOEV 
0704-0B48ARTOR 
0704-0556ERPLO 
0704-0B17GIFPS 

IIGENERALIl B 0704-0573CFOCI 
Q 0704-05101 BEXP 
B 0704-05008SE"'0 
B 0704-0523SCMUS 
B 0704-0525PKNOO 
U 0104-0525PKFAK 

IIHOA Po 0704-0525PKLt\Q 
NFLOA B 0704-0525PKlEQ 

Il 0704-0525PKBCD 
NOOUBL H 0104-0529QSOUT 

IIPOPOUT A U 0704-0422NOPOU 
0704-04 36AAA T M 
0704-0B30I!3INT 
0704-0988NUOUT 
0704-0881HKAHt 

B 0704-0918M[PYR 
Ll 0104-0931PKCBR 
B 0704-0931PKPS I 
t\ 0104-I062PKPST 

"SE B 0704-10738COI F 
B 0704-1085UMPLO 
B 0704-1129AQALL 

0105-AO-004-0 
o 109-0942MLPU[~ 

IJFLOA 0709-0S92RWL"-Il 
0109-0B93RWAF3 
0709-06191USCR 
0109-0507IBACS 
0709-0633WDCRU 

NDOUfI 0709-0839IBEXD 
1/.01-03 .. 0.001 
1401-03.0.001 
1401-03. O. 005 
1620-01.6.012 
1620-01.6.011 
1620-03.0.001 

NFl 1620-03.0.002 
1070-08.3 .. 00S 
7070-08.3.007 
7070-08.6.001 
1070-11.7.002 
7070-08.1.012 
7070-02.4.005 
7070-03.4~00/~ 

7010-08.1.002 
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#TRIGONOMETRIC FUNCTION SUBROUTINE 7070-08 .. 1 .. 007 
NARCTANGENT SUBROUTINE 7070-0fl.l .. 010 

#SINE COSINE SUBROUTINE 7070-08.1 .. 011 
IIHYPERAOLIC TANGENT SUBROUTINE 7070-08.1.013 

f/MOOULO 2PI CONVtRSI0N SL:I:IROUTINE 7070-08.1.014 
IJSINE AND COSINE SUBROUTINE 7070-08.1..015 

IHANGENT COTANGENT SUBROUTINE 7070-08.1 .. 016 
#INVERSE TANGENT/COTANGENT SUBROUTINE 7070-08.1.017 

/lXY SUBROUTINE 7070-08.1 .. 018 
NARCSINE ARCOSINE SUBROUTINE 7070-08.1.019 

BOLIC SINE, COSINE AND COTA"lGENT SUBROUTINE /lHYPER P, 7070-08 .. 1.020 
IISINE COSINE SUBROUTINE 1:1 7070-08.1.021 

IILOGARITHM SU[lROUTINE [J 7070-08 .. 2.005 
IIEXPONENTIAL SUBROUTINE 7070-08.2.006 
IIEXPONENTI AL SUBROt.:TINE 7070-08.2.007 

IINATURAL LOGARITHM SUBROUTINE 7070-08.2.008 
fl-SCUARE ROOT SUBROt:TINE 7070-08.3.008 
IISCUARE ROOT SUBROUTINE 7070-08.3.009 
NSCUARE ROOT SUBROUTINE 7070-08.3.010 

IIGE"NERAUlED INTEGRATION SUHROUTINE 7090-1132MAGIN 
iI'ISENTROPIC PRESSURE CHANGE SUBROL.:TINE 7090-109SWHISO 

IlERROR DETECTION SUEIROUTINE Il 7090-1217NUTRA 
N4-POINT GAUSSIAN INTEGRATION SUHROUTINE B 7090-1230EOGAS 

ENSICN SYMBOLIC FORTRAN II INPUT SUBROUTINE /lSINGLE Dlf-' B 0704-0A48ARINS 
D,PACKAGED,OFF-LINE INPUT-OUTPUT SUBROUTINE IIGENERALIZE B 0704-0620CFOQ9 
CIS ION FLOATiNG POINT ARCTANGENT SU8ROUTINE ./IDOUeLE PRE B 0709-1l48NODPA 
ISION flOATING POINT EXPONENTIAL SUBROUTINE /lDOU8LE PREC B 0704-0B06II:IEXD 
EGREE LEAST SC:U COEF COMPUTATION SUBROUTINE IIFN II NTH 0 B 0704-0B48ARPLN 
TANEOUS LINEAR EQUATION SOLUTION SUBROUTINE HFN II SIMUL B 070'f-0848ARNXN 
IN & TABLE LOOKUP, INTERPOLATION SUBROUTINE IIlABLE READ [l 07Q4-0659GCTLU 
SIaN FLOATING POINT INTERPRETIVE SUBROUTINE fillOUflLE PRECI B 0704-0385BSINT 

IIIDA EDIT Sli£lROliTiNE CARD.. 8 1620-01.6.005 
/lEDIT SUI3ROUTINE CARD" B 1620-01 .. 6.011 

IIF/F AFP SUBROUTINE .CARD* A 1620--LM-022 
111620 EDIT SUBROUTINE *TAPE .. 1:1 1620-01.6.010 

HIOA-EDIT SLBROUTINE *TAPE. B 1620-01.6.002 
HF/F AFP SUBROUTINE .TAPE" 1620--LM-023 

N EDIT DECK ItOPEN SUBROUTINE ADDITIONS TO FORTRA 0704-10811ROSR 
IIMONlTOR SUBROUTINE AND OUTPUT PROGRAM 0704-0302NYMON 

NFLOATING-POINT 7090 ARCTANGENT SUBROUTINE COMPUTES 0709-1016RWAT3 

.. FUNCTION 

HM FOR 
ION 
05 

liSPS TO FORTRAN SUBROUTINE Eorr 1620-01.6.007 
#SPS TO FORTRAN SL.:OROUTINE EDIT" REVISION. B 1620-01.6.009 

IIXRANF • SUBROUTINE FOR A BASIC FURTRAN B 7070-01.9.002 
IIRSTR .. FUNCTION SUBROUTINE FOR DASIC FORTRAN * [! 7070-01.9.001 

IIFORMAT CONTROL SUBROUTINE FOR CARD FORTRAN B 1620-01.6.017 
#FlOATING POINT SUBROUTINE FOR NATURAL LOGAR IT B 0704-0525PKLGA 

II-A~ INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCT B 0650-03.2.003 
#FLOATING POINT SUBROUTINE FOR THE rB~ RAMAC 3 A 0305--LM-006 

IISUBROUTINE FOR THE IBM 7070 B 7070-08.1 .. 00'{ 
NARC~INE X SUBROUTINE FOR THE IB'" 7070 B 7070-08.1 .. 006 

/lSUI3ROUTINE FOR THE 1070 B 7070-08 .. 3.004 
JlSUBROUTINE FOR THE 7070 B 7070-08.1a005 
I/SUBROUTINE FOR THE 1070 B 7070-08 .. 2.003 

NG TO JB~ DATA EQU" IISTRIDE" SUBROUTINE FOR TRANS FROM REMI B 1401-01.4.013 
IIGENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K104 8 0704-10540SS(A 

/lSWCHF SUBROUTINE FOR 650 FORTRAN B 0650-01.6.042 
POINT TO FIXED POINT * /;/SUBROUTINE FOR 7070 .. FLOATING B 7070-02.4.002 

INT TO FLOATING POINT * ttSUBROUTINE FOR 7070 * FI XED PO B 7070-02.4.003 
ftGENERAL CARD LOADER SUBROUTINE GROUP fI 0704-0446P(CSM 

MEMORY ALLOCATION /;/ BINARY SUBROUTINE IDENTIFICATION AND B 0704-0739ARPEK 
Fl. !JFN II BINARY SYl-l,(lOllC SUBROUTINE LOADER WITH FL .. PT.O [} 0704-0848ARASS 

IISUBROUTINE LOG EX FOR THE 7070 B 7070-08.2.004 
HFOR TRANSrr SUBROUTINE PACKAGE B 0650-01 .. 6.040 

IIFORTRAN SUBROUTINE PACKAGE A 0650--LM-Ol1 
IIFORTRANSIT SUBROUTINE PACKAG[ A 0650--LI-1-012 

IIFORTRAN MAP AND MISSING SUBROUTINf: PRINT-OUT PROGRAM A 0704-0909MPMAP 
AC,MC,IRA,IRB,IRC. itTHIS SLBROUTINE SAVES THE CONSOLE I B 0704-0345ELSAV 
AC,~Q,IRA,IRB,IRC, #THIS SUBROUTINE SAVES THE CONSOLE I [} 070t.-0345ElSAV 
W OF CONTROL IIFlACK TRACE SUBROUTlNE WHICH DESCRIBES FLO A 0704-0907111UBAC 

JJPOL YNOfJ I til EXPANS ION SUBROUT INE. 0704-0611AVPOL 
#FN II AREA SET GENERATOR SUBROt.:TINE. 0704-0848ARGEN 

E PREC. FLOATING PT. SQUARE-ROOT SUBROUTINE. IIDOUBL 0704-0727IBSQ[) 
"GENERAL ORTHONORMAlIZING SUBROUTINE. B 0704-0B50BSORT 

SDETERMINANT EVALUATOR FCRTRAN SUBROUTINE. B 0704-0635RWOET 
TAPE CREATING PROGRAM AND LOADER SUBROUTINE. II B 0704-0734PFPRO 

#RANDOM NORMAL DEVIATE SUBROUTINE. IJ 0704-0550C"SDEV 
NGENERAL CATHODE RAY rUBE COUPLE SUBROUTINE. B 0104-0439NA029 

HDOUBLE PRECISION ARCSIN/ARCCOS SUBROUTINE. B 0704-053BNOASI) 
flFORTRAN 2 INTEGRATiON SUBROUTINE. B 0704-0539GLGAU 

NADCRESS LOCATION SUBROUTINE.. 0 0709-1120ATLOC 
S FOR OR ~ONTE CARLO PKG. INOT A SUBROUTINEI HCONSTANT B 0704-07430RMOC 
ET"'OD IIlTERATIUN SUBROUTINE, INTERVAL-HALVING M 0704-0327GMlTf{ 
ATURE fo'ETHOD "INTEGRATION SU8ROliTINE, 10 PT. GAUSS QUAQR 0704-0237GLGAU 

gUTllITY SUBROUTINES 06~0-01.6.041 

#ERCD flOATING DECIMAl POINT SUI:IROUTINES 0650-02.0.009 
HTEXAS ENGINEERING SL.:BROUTINES 0650-09.2.010 

#MAD TRANSLATOR AND ASSOCIATED SUBROUTINES 0704-1101UMMAQ 
If CARD SYSTEMS SUBROUTINES 1401--LM-007 

:HAPE READlfIIG AND WRITING SUBROUTINES 1401--10-040 
MENTAL FlOATING-DECIMAL FUNCTION SUBROUTINES nWISCONSIN FUNDA 0650-03.1.032 

IISTANDAROIZED UTILITY DfCK OF SUBROUTINES. SUDS'" B 0650-03.1.034 
NS /lA SET OF INTERPRETIVE SUeROUTINES FOR BESSEL FUNCTIa B 0650-03.2.007 

"FLOATING POINT SUBROUTINES NORMALIZED H 1401-03 .. 0.00tf 
IIBASIC 709 I/O CONVERSION SUBROUTINES. B 0709-0388GS7IO 

Nf>'URA MATHIX ADD OR SUBTRACT, FIXED POINT B 0704-0432MUMAS 
Hf"ATRIX SUBTRACTION B 0704-0085CLMSB 

LE PRECISICN MATRIX AOOITION AND SUflTRACTION. lIooua 0704-07 ft4AMDPA 
#ADOS OR SUBTRACTS ThO FOURIER SERIES. 0704-0788IBASF 

7090 LINEAR PROGRAMMING SYSTEM - SUCESSOR TO SCROL If 7090-1l951KLP9 
/lSUCKER ROO PUMP DESIGN 0650-09.6.007 

EO UTILITY DECK OF SUBROUTINES" SlJDS .. flSTANDAROIZ 0650-03.1.034 
11650 SOAP COrltTROL PANEL WIRING SUGGESTION 0650-12.0.006 

HFLOATING PT. COWELL I2NO SUMI, RUNGE-KUTTA INTEGRAT ION R 0704-0715RWDE6 
IIBID SUMMARIES B 0650-09.2.048 

HW-6TABLt SUMMARY [J 0650-09.2.071 
#TRAFFIC SL.:MMARY f3 0650-09.2.076 

NCRITICAl PATH AND RESOURCE SUMr-'ARV CALCULATION [J 7090-11580RCPS 
11-709017070 SUMULATION B 7070-05.1.008 

IISUPERUEVATION TABLES n 0650-09.2.031 
HENT!-<ALPY OR ENTROPy IN LIQUID SL.:PERHEAT OR ~ET RE::;IONS B 7090-1095WHSSI 

HALPY ENTROPY SPECIFIC VOLUME OF SUPERHEATED STEAM RENT B 7090-1095WHHSS 
/J'RAr~AC SUPERVISOR 0650--SV-IOl 

IISVSTfM SUPERVISOR oJ- SEE 1410-PR-I08. 1410--SV-907 
IISCS 80 SUPERVISOR CONTROL 7080--SV-115 

HSUPERVISORY CONTROL PROGRAM 0704-0487DAZOO 
fIl{;;C SURFACE FITTING FOR BASIC 650 0650-08.3.001 

UNEC;UALLY SPACED PT /lCURVE AND SlJRFACE fITTING ON EQUALLY FOR 0650-06.0.021 
IIWATER SURFACF PROFILE PARAMETERS 0650-09 .. 2.051 

IMUf>' ARC LGTH .. INTERPOLATION FOR SURFACES ANU CURVES III-'IN 0704-0483r~A02g 
4 SURGE! IICD SURGE /709-90 CONVERSIU,'Ij OF 70 0709-1063GE:QUD 

30 

#704 SURGE OBJECT LOADE.R B 0704-0877ECOLO 
11704 SURGE SYSTEM B 0704-0B77ECSUR 
#704 SURGE SYSTEM START B 0704-0877ECSSO 

SURGE 1709-90 CONVERSION OF 704 SURGE! NQD B 0709-1063GEQUD 
HRAYTHEON RAETOR SURVEY· CODES" 7G,2RI • B 0650-08.2.024 

HSURVEY TRAVERSE B 0650-09.2.001 
SlAND AREA - SURVEY TRAVERSE B oQ650-09.2.054 

HSURIJEY TRAVERSE PROGRAM B 0650-09.2 .. 021 
#FIVE LAND SURVEYING PROGRAMS B 0650-09.6.012 

NSUSPENSION BRIDGE ANALYSIS B 0650-09.2.034 
YS ICS "IIS"AP ~U AND NU NUCLEAR-CODE PH 8 0704-NUCLEAR 
AN #SWCHF SUBROUTJNE FOR 650 FDRTR B 0650-01.6.042 

NrNPUT PROGRAM UNDER SENSE SwITCH CONTROL B 0704-0206NY INP 
#T IllE, HALT ANI) S .... ITCH PROGRAM B 0705-DE-002-0 

ON OF A f.'INIMUfo' TWO-LEVEL AND-OR SWITCHING filCOMPUTATI B 0704-0787PKMIN 
OMPUTATION OF A MIN 2 LEVEl f:./OR SWITCHING CIRCUIT NC B 0704-1104PKMIN 
5TH' INDEXING REGISTERS filSYM TRACING ROUTINE FOR 650 SY B 0650-01.4.007 
3 • REAL & COMPLEX ARlTHMETIC • IJSYMB INTERP SYS FOR IBM 650-65 B 0650-07.0.016 

11650 FORTRAN SYMBOL EQUIVAUNCE TABLE B 0650-01.6.038 
T - GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION !JCOMI B 0709-119BMICO~1 

f/RELATIVIlE SYMBOLIC DECK 8 0704-0116ClREl 
IIAN EDITOR FOR SAP SYMElOLIC DECKS.. B 0704-0960MI£OS 

OUTINE r'#SIt-;GLE DIMENSION SYMBOLIC FORTRAN II INPUT SUBR B 0704-0848ARINS 
OUTINE NMULTI-OIM(;NSION SYM130LIC FORTRAN II INPUT SUBR B 0704-0848ARSYM 

#A CONDENSER ROUTINE FOR SVMBOLIC INFORMATION.. B 0704-0959MICNU 
RIAL NUMBERS. II UPDATE SYMBOLIC PROGRAM TAPE USING SE B 0709-1009wOScR 
BLY ON THE IBM RAMAC 305 J,lSYMBOLIC PROGRAMMING AND ASSEM A 0305--SP-003 
S 1 IISYMBOLIC PROGRAMMING SYSTEM SP A 1401--SP-021 
S 2 If SYMBOLIC PROGRAMMING SYSTEM SP A 1401--SP-030 

• SPS •• CARD Jl1620/1710 SYMBOLIC PROGRAMMING SYSTEM. A 1620--SP-020 
SPS ... TAPE 81620/1710 SYMBOLIC PROGRAMMING SYSTEM * A 1620--SP-021 
H FL.PT.OFL. NFN II BINARY SYMBOLIC SUI3ROUTINE LOWER WIT B 0704-0848ARBSS 

11709 SYMBOLIC TAPE EDITING PROGRAM B 0709-0995FDEOI 
ON HSYMBOLIC TO AUTOCODER CONVERSI B 0705-EQ-002-0 

NMODIFIED SYMBOLIC TRACING ROUTINE' - B 0650-01.4.011 
IIPERIPHERAl EQUIPMENT SYMBOLIC TRANSLATOR B 0709-0961PPPES 

#704 TO 709 SYMBOLIC TRANSLATOR B 0709-0557RL020 
NPOSTMULTIPLY REAL BY SYMETRIC REAL MATRIX B 0704-0273CLMMP 

PAND TRIANGULAR MATRIX TO SQUARE SYMMETRIC FORJ.1,. flEX B 0704-0460MIEXA 
NVALUES AND EIGENVECTORS OF REAL SYM~ETRIC MATRICES UEIGE B 0704-1029ANF20 
BI METHOD fl-EIGENVALUES OF REAL SYMMETRIC MATRICES BY THE JACO B 0650-05.1.006 

POINT IIEIGENVAlUE FOR SYf.',METRIC MATRICES IN FLOATING B 0704-0260NA189 
SYSTE,.... #EIGENVALUES OF REAL SYMMI:TRIC MATRICES ON 1620 DIP B 1620-05 .. 0.003 
DIP SYS ifEIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 1620 B 1620-05.0.004 

ALUES AND £IGENVECTORS OF A REAL SYM~ETRIC MATRIX NEIGENV B 0704-0664ANF20 
flEIGENVALUES AND EIGENVECTORS SYMMETRIC MATRIX - FI B 0104-0474NUMXE 

NSYMMETRIC MATRIX INVERSION. B 0704-0573CF009 
FORM. IICDNTRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR 8 0704-0460MICNT 

GENVALUES AND VECTORS OF A REAL, SYM~ETRIC MATRIX. /lEI B 0704-0460MIHOI 
NCPERATE ON A REAL, SYMMETRIC MATRIX. B 0704-0460MIOPM 

GRAMMING #THE SYMMETRIC METHOD OF LINEAR PRO B 0650-10.1.008 
EQUATIONS NSYMMETRIC SIMULTANEOUS LINEAR B 0650-05.2.010 

NSYMMET~ICAl MATRIX INVERSION B 0650-05.2 .. 0}3 
ION #VECTOR BY SYMMETR"ICAL MATRIX MULTIPLICAT B 0650-05.2.014 
TY * CVL .. HSEISMOGRAM SYr.j FORM CONT. INTERVAL VELOCI n 0650-09.6.018 

H709 VIPP SYNONYM DECK B 0709-1137BW9SY 
HDIFFERENTIAL FOURIER SYNTHESIS B 0650-08.4.002 

ECHANISMS HKINEMATIC SYNTHESIS OF PATH GENERATING M B 0650-09.5.003 
#305 RAMACODER PROGRAMMING SYSTEM 0305-02.0 .. 002 
IISTRAIGHT LINE BRIDGE GRID SYSTEM 0650-09.2.058 

61401 ASSEMBLY ON THE 650 TAPE SYSTEM 0650-01.1.013 
NSPEED CODING SYSTEM 0650-02.0.005 

1110-3 INTERPRETIVE SYSTEM 0650-02.0.022 
EO 650 FORTRAN-SCRUB PROGRAM~ING SYSTEM fl'MODIFI 0650-02.1.010 

flDIFFERENTIAL EQUATION SOLVING SYSTEM 0704-0144PKNIU 
IIINPUT-OUTPUT SYSTEM 0704-0261GMIOS 

IILINEAR PROGRAMING SYSTEM 8 0704-0108RSLPS 
liTHE F SYSTEM a 0704-0352GMFSI 

Ii CCRBIE, AUTOfJATIC OPERATOR SYSTEM B 0704-0372BSCRB 
Ii- CHEBYSHEV TRUNCATION SYSTEM B 0704-1008IBCTR 

/1704 SURGE SYSTEM 13 0704-0871ECSUR 
MACRO LOOK-UP FOR 705 AUTOCOOER SYSTEM liNE"" B 0705-PG-012-0 

#SOCOTT TAPE TEST SYSTEM B 0705-51-001-0 
11709/7090 IPL-V INTERPRETIVE SYSTEM B 0709-1027RSIPL 

IITAPE LIBRARY CONTROL SYSTEM B 1401-02.0.001 
IIPROGRAM AND DATA FILE SYSTEM B 1401-13.1 .. 005 

If PROCESSOR OPERATING SYSTEM A 1410--PR-I08 
117070 DUAL PROGRAM PROCESSING SYSTEM [l 7070-03.2.001 

N7070 PAT COMPILER SYSTEM A 7070-04.4.002 
flSPDOL SYSTEM A 7010--10-076 

OGRAM ANALYSIS * "lPA * COMPUTER SYSTEM fI* ZEUS PR n 7070-01.9.004 
FOR BElL LA130RATORY INTERPRETIVE SYSTEM N704 COMPILER B 0704-0470ELBEl 

ORDINARY r::IFFF.RENTIAL EQUATIONS SYSTEM ftFlOATING POINT B 0104-0525PKNIO 
ORDINARY DIFFERENTIAL EQUATIONS SYSTEM IIFLOATING POINT B 0704-0525PKNID 

OCESSING LANGUAGE V INTERPRETIVE SYSTEf~ IHNFORMATION PR B 0704-1006RSIPL 
ATIONS IN BELL LAB. INTERPRETIVE SYSTEM /lcor~PLEX ARITH OPER B 0650-02.0.012 
L SYMMETRIC ,..ATRICES ON 1620 DIP SYSTEM IIEIGENVALUES OF REA B 1620-05.0 .. 003 
M AERONUTRONIC SIMPLIFIED CODING SYSTEM /lASe SYSTE B 1401-02.0.002 

111401 TCS * TAPE CONTROL SYSTEM.. B 1401-01 .. 4.006 
o ONE INPUT-OUTPUT TAPE CONTROL SYSTEM flFITS • FOURTEEN B 1401-01 .. 4.011 

HINTERPRETIVE PROGRAMM,ING SYSTEM IPS CARD B 1620-02.0.002 
/IlNTERPRETIVE PROGRAMMING SYSTEM" IPS" • TAPE B 1620-02.0.001 

11162011710 SYMBOLIC PROGRAMMING SYSTEM SPS. oJ- CARD A 1620--SP-020 
#162011710 SYf'BOLIC PROGRAMMING SYSTEM SPS * • TAPE 1620--SP-021 

IIPAT UTILITY SYSTEM 10nOK * 1410--AT-I04 
IIPAT UTILITY SYSTEM 40K * 1410--AT-I05 

N 7090 LINEAR PROGRAMMING SYSTEM - SUCESSOR TO SCROL 7090-1195IKLP9 
IILINCOLN IPLV INTERPRETIVE SYSTEM - 709,7090 7090-1l96LLIPL 

NCOMPLEX NUMBER INTERPRETIVE SYSTEM IFLOATING POINTI 0704-0B32BE;CPK 
ceDING SYSTEM" /lASC SYSTEM AERONUTRONIC SIMPLIFIED 1401-02.0.002 

COT * NMODIFIED ASSEMBLY SYSTEM CONVERTED TO TAPE" fMS 1401-01.1.001 
IiCALCULATION OF PIPING SYSTEM EXPANSION STRCSSES 0650-09 .. 5.001 

HANALYZING SYSTEM FAILURE DATA B 070'.-1059WLFAI 
IIGENERAL PURPOSE SYSTEM FOR THE 650 L2 B 0650-02.0.008 

OGRAMS ftDIGITAL TERRAIN MOOEl SYSTEM HORIZONTAL ALIGNMENT PR B 0650-09.2.040 
#MATHEMATJCAL PROGRAMMING SYSTEM I-All SOLUTIONS B 0704-1092RSMIA 

RAMf-1I~G LANGUAG[ EASY HSYSTEM IMMEDIATElY MAKING PROG B 0704-1096TVSMP 
HSYM TRACING ROUTINE FOR 650 SYSTEM INDEXING REGISTERS B 06S0-01.4.007 

IIFAST .. FOURTEEN 0, ONE AUTOMATED SYSTE~ OF TESTING. B 1401-01.4.004 
FORTRAN ,uATH[MATICAl PROGRAMMING SYSTEM ONE II B 0704-086.3RSMI 
ROGRAM NOIGITAl TERR.'lN MODEL SYSTE'" PRELIMINARY EARTHWORK P 0650-09.2.042 
AM OA-3 #DIGITAL TERRAIN MODEL SYSTEM PROFILE SMOOTHING PROGR 0650-09.2.063 

flCALCULATION OF ELECTRIC POWtR SYSTEM SHORT-CIRCUIT CURRENTS 0650-09 .. 4.007 
ISION USING IIUNEAR SYSTEM SOLUTION IN OOUBLE-PREC 0704-0543PFSLD 

"COMPLEX LU"EAR SYSTE~ SOLUTION PROGRAM 0704-0522PFEl3 
IISYMBOL IC PROGRAMMING SYSTEM SPS I A 1401--SP-021 
nSYfo'BOLIC PROGRAMMING SYSTEM SPS 2 A 1401--SP-030 

11-704 SURGE SYSTH' START B 0704-0877ECSSO 
R-I08 .. IISYSTEM SUPERVISOR SEE" 1410-P A 1410--SV-907 
AM TD-l (lDIG[TAL TERRAIN MODEl SYSTEM TERRAIN DATA EDIT PROGR B 0650-09.2.039 



CULATIONS NEUCTRICAL POWER SYSTEM TRANSIENT STABILITY CAL 13 0650-09.4.001 
JlMATHEMATlCAL PROGRAMMING SYSTEM TWO 0709-}037SCM2 

" RAMS HDIGITAL TERRAIN MODEL SYSTEM VERTICAL ALIGNMENT' PROG 0650-09.2.041 
IIGRIo SYSTEM VOLUME DETERMINATION 0650-09.6.009 

#704 SELECTIIJE MONITOR TRACE SVSTEM. 0704-070aWHSMl 
NONE PHASE MONITOR SYSTEt-l. 7090-1094BESYS 

#-FORECASTING OY ECONOMETRIC SVSTEHS 0704-0963IB3FE 
IIFORE:CASTING BY ECONOMETRIC SYSTEMS 0704-0963IB4FE 
IIFORECASTlNG BY ECON01-4ETRIC SYSTEMS 0709-0'J63IB9Fi:: 

ULTIPLE UTILITY PROGRAM FOR TAPE SYSTEMS /1M 1401--UT-039 
OVERHEAO ElECTRICAL DISTRIBUTION SYSTEMS ANALYSIS II 0650-09. 11.000 

IICARD SYSTEMS ERROR DETECTION AIOS 11,01--AT-Ol1 
IIA GENERAL PROGRAM FOR SYSTEMS EIJALUATION 0704-12'.4ANCOO 
#lA PROGRAM FOR SOLVING SYSTEMS OF LINEAR EQUATIONS 11;01-11.0 .. 003 

E<;:UATIONS #SOLUTION OF SYSTEMS OF SIMULTANEOUS LINEAR 0650-0S.2.021 
/ICARD SYSTEMS SUBROUTINES A tt;Ol--LM-OOl 

117070/214 COMPILER SYSTEMS TAPE 7070--PR-07S 
NCARD SYSTEMS UTILITY PROGRAMS 1401--UT-001 

¥LINEAR PROGRAM SU:'S2 7070-06.1.001 
ODE NUCLEAR-CODE /1.54 CYLINDRICAL GEOMETRY tEll C 1090-NUCLEAR 

HSTUDENTS T AT .05 LEVEL B 0104-0B310RTOS 
IISORT S4 TI A 070~--SM-OS2 

F VELOCITY FUNCTION FOR REFRACT .. T/D DATA ULEAST SQ .. OfTER. 0 0 06S0-09.6~020 
/1104 PROGRAM TO GENERATE 1401 TIP PROG~ ON OUTPUT TAPES. II 0704-1231TVTPI' 

NGENERAL PURPOSE TAB-BACK PROGRAM B 1401-01.3.003 
NlOAOOHETER W-6 TABLE B 06S0-09.2~037 

QUARE FOR UP TO 10XI0 CONTIGENCY TABLE UCHI 5 B 06S0-06.0 .. 01S 
UARE AND PHI FOR 2X2 CONTINGENCY TABLE #CHI SQ B 06S0-06.0~016 

N6S0 FORTRAN SYMBOL ECUIVALENCE TABLE 06S0-01.6.03B 
"MINIMUM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION 7090-109SWHOSS 

IIOIVIDED DIFFERENCE TABLE FORMATION 0704-0116CLODT 
fl'TABLE INlERPOLATlON 0704-03SSGMTA[ 
HABLE INTERPOLATION ROUTINE 1010-08~6 .. 002 

N!NOEPENOANT TABLE LOADER B 0650-01~2.011 
ItSQUARE TABLE LOOK UP B 010S-Af-013-0 

MN DIMENSIONAL TAOLE LOOK UP H 7090-1204""ACm 
HTRIIJARIATE TABLE LOOK-UP B 0704-04S2SCTRI 

I/.RANDOM TABLE LOOKUP SUBROUTINE 13 0704-0S51CSoEIJ 
OROUTIN[ HABLE READ IN G TABLE LOOKUP. INTERPOLATION SU B 0104-0659GCnU 
ERTBL /lCONSTRUCT A TABLE OF ERRORS FOR PRINTING-- B 0704-0391NOERT 

IIPRINT TABLE OF ERRORS--PRETB 13 0704-0391NOPRT 
INTERPOLATION SUBROUTINE IITABLE READ IN £. TABLE LOOKUP, 0704-06S9GCTlU 

NBINARY TABLE SEARCH 0705-PG-007-0 
/HABLE SEARCH ROUTINE 0704-0344RL014 

GRANGIAN INTERPOL:i~6~R~~~V~i~~~ i::t~~ liLA ~6~~=~~9~~~~~1 
NGENERAL TABULATION PROGRAM 06S0-06.0.04B 

#TALBOT SPIRAL INTl:.RSECTIONS 06S0-09.2 .. 04S 
#TALBOT SPIRAL INTERSECTIONS 06S0-09.2 .. 071 
IH ANGENT 0704-0 116CL TAN 
#TANGENT COTANGENT SUBROUTINE 7070-08~ 1.016 

rtOQUBLE PRECISION ARC TANGENT INSTRUCTION 0704-0423BSATN 
#HVPERBOLIC TANGENT SUBROUTINE 7070-08 .. 1.013 

NINIJERSE TANGENT/COTANGENT SUBROUTINE 7070-08~1.017 

flAT END HORIZONTAL CYLINDRICAL TANKS NLIOUID VOLUMES IN B 0650-09.7.005 
MSOAP 2L TAPE A 06S0--SP-204 

MHOLLERITH CARO TO TAPE B 0104-052SPKCTH 
IIWRITE CORE IMAGE ON TAPE B 0704-0830MIWTP 

OS THE FINAL SORTED BIBLIOGRAPHY TAPE ilREA B 0704-1144NC014 
05 THE SORTED AUTHOR CROSS INDEX TAPE IIREA B 0704-1144NC014 

NCREAT( MASTER PROGRAM TAPE B 0705-AD-OI0-0 
IISEARCH MASTER PROGRAM TAPE B 070S-AO-OI1-0 

"FORTRAN WITH FORMAT FOR PAPER TAPE A 1620--FO-003 
ilFORTRAN PRE-COMPILER FOR PAPER TAPE A 1620--FO-005 

liSPS ONE PASS FOR PAPER TAPE A 1620--SP-00? 
rtSPS TWO PASS FOR PAPER TAPE A 1620--SP-008 

RFORTRAN FOR PAPER TAPE 1620--FO-00I 
IIGOTRAN FOR PAPER TAPE 1620--PR-OIO 

111070/214 COMP[lER SYSTEMS TAPE A 7070--PR-07S 
DIMENSIONAL ARRAY BINARY INFO ON TAPE #TO WRITE 2 fi 0704-0910NUWTB 
NG, A FOURIER SERIES FROM BINARY TAPE fiREAOS, WITH CHECK I e 0104-07B8IBRFS 

ItMULTITRACE .. TAPE.. 1620-01 .. 4.006 
111620 AUTOPLOTTER .. TAPE 1620-01.6~001 

IVE PROGRAMMING SYSTEM" IPS" • TAPE IlINHRPRET 1620-02.0~OOl 
#650 SIMULATOR PROGRAM" TAPt. B 1620-02~O.005 

IISIMULTANEOUS EQUATION PROGRAM TAPE B 1620-0S .. 0.001 
NREGRESSION ANALYSIS PROGRAM TAPE" B 1620-06.0 .. 001 

ISE MULTIPLE LINEAR REGRESSION TAPE IISTEPW B 1620-06.0.006 
HOLYNO~1AL CURIJE FITTING TAPE B 1620-07.0~001 
#1620 SUBDIVISION PROGRAM TAPE B 1620-0942.001 

/lCUT AND FILL TAPE B 1620-09.2.002 
InRAVERSE ANALYSIS PROGRAM TAPE" B 1620-09.2.007 

NGAS NETWCRK ANALYSIS TAPE B 1620-09.3.001 
NELECTRtC LOAD FLOW PROGRAM TAPE 1620-D9~4.0Q1 

N8BC-vIK BASEBALL CEr40NSTRATQR TAPE 1620-11.0 .. 008 
IISTRAIN GAGE DATA REOUCTION TAPE 13 1620-0C}.6.002 

INEAR PROGRAM"'ING FOR THE 1620 TAPE NL B 1620-10.1.001 
INVENTORY MANAGEMENT SIMULATOR TAPE ~ B 1620-10.2.002 

#lESS 11 TAPE l} 1620-10.3.004 
MULATION OF A ONE-ARI-'ED BANDIT TAPt: 1#1620 51 B 1620-11 .. 0.002 

IICH1N(SE BAR AND RING PUZZLE TAPE B 1620-11~O.003 
Jl.EXECUTIVE GAME TAPE. B 1620-11 .. 0.004 

I/BLACK JACK GAME TAPE [', 1620-11.0 .. 005 
LETE ASSEMf\LY ROUTINE ADAPTED TO TAPE UCARAT I .. COMP B 1401-01 .. 1~003 
AST COST ESTIMATING£.SCHEoULlNG .. TAPE #1620 LESS. LE B 1620-10~3.001 
LETE ASSEMBLY ROUTINE ADAPTED TO TAPE IICARAT II • COMP B 1401-01.1.004 
LIC PROGRA~r-'.ING SYSTEM. SPS .... TAPE 111620/1110 SYMBO A 1620--SP-021 
NERTIA £. CENTROID CALCULATIONS. TAPE 1I!'I-I00 ~OMENT OF I 1620-09.3 .. 00') 
lEO ASSEMBLY SYSTEM CONVERTED TO TflPE MASCOT" IiMOOIF 1401-01 .. 1.001 
I LOADER. NFORTRM~ CARD OR TAPE /ROW AND/OR COLU11N BINARY D709-1163MWRCT 

#SKIPS ONE FILE ON A DECIMAL TAPE AND PUNCHES 0704-1144NC014 
#lSI1"ULTANEOUS CARD TO TAPE AND/OR TAPE TO PRINTeR 1401-13.1.010 

OGRAM. #TAPE ASS IGNMENT AND CONTROL PR B 0709-0534CSENK 
#TAPE CHARACTERISTICS 0705-SP-00I-C 
NT APE CHECK SUBROlJT I NE 7070-03.4.004 
HAPE CO,,",PARE • TPCMP .. t\ 0705-NI1-003-1 
#TAPE COMPARE FOR THE 709 B 0709-0S02RLTC9 

IIREAD-I-iRITE TAPE CONTROL PROGRAM B 0704-0403MITCR 
111401 TCS .. TAPE CONTROL SYSTEI.I .. B 1401-01.4.006 

TS • FCURTEEN 0 ONE INPUT-OUTPUT TAPE CONTROL SYSTEM. NFl B 1401-01.4.011 
[ MCARD TO TAPE CONV[RSION-EDITING ROUTlN B 0704-0387CE14f 

#TAPE COPY AND COMPARE 010,)-0998RL039 
UTAPE COPV PROGRAM. 0104-0733PFoUP 

#lONE CARD TAPE COPY ROUTINE 0704-0S40SC 
#lTAPE COPV ROUTINE B 7070-01 .. 4.001 

#TAPE TO TAPE COPY wITH CHANGES 070'.-0425W[3TTC 
InAPE CORRECTOR 0104-0S0BOlTPC 

IIFORTRAN SOURCE TAPE CORRECTOR 1620-01.5 .. 001 
SION #BINARY TAPE CORRECTOR. NON-SYSTE~ VER B 0709-105~OIBTC 
ER SUBROUT INE. HAPE CREATING PROGRAM AND LOAD B 070't-0734PFPRO 

IIREAD TAPE DATA. 0. 0104-0S87NORTD 
NDEC IMAL TAPE DUMP 0 0104-042SWBPTD 

NBINARY TAPE OUMP B 1401-01.4~008 
INTI #TAPE DUMP FOR THE 709/0CTAL Pit B 070,)-OS02RllD9 

nAPE DUPLICATE AND COMPARE B 0709-08B7PPTDA 
"#TAPE DUPLICATION [3 0705-IB 0007 

E. /tUPE DUPL ICATION AND/OR COMPAR l} 0109-0717NA098 
111401 TAPE DuPLICATION OR COMPAIt"E B 1401-13~1 .. 001 

/lNUMERIC TAPE DUPLICATOR AND CORRECTOR A 1.620--MI-016 
#TAPE DUPLICATOR FOR THE· 70') B 010,)-0502RLTS9 
#TAPE EDIT B' 1620-01.5.003 

H09 SY~BOLIC TAPE EDITING PROGRAM B 0709-099SFDEOI 
NSQUOIE TAPE FOIlOR B 0709-1000RSEOT 

H COMPARE #TAPE EDlTOR AND DUPLICATOR WIT B 0704-0)18GMTEO 
/ilSTER SIMPLE TAPE ERROR ROUTINE" [\ 1401-01.4.018 

'MATES" MASTER TAPE EXECUTARY PROGRAMS 13 7070-03.4~003 
111401 TAPE EXECUTIVE PROGRAM 8 1401-01.4.015 

nAPE FILE GENERATOR FOR TESTIN A 7070--MI-0B4 
HSORTS THE OIBLIOGRAPHY TAPE FROM NC 13B B 0704-114 /,NC014 
jH~EADS THE FINAL SORTED TAPE FROM NC 139 B 0104-1144NC014 

NREAQS THE SORTED BIBLIOGRAPHY TAPE FROM NC 142 B 0704-1144NCOI4 
IiSERVICE TAPE GENERATOR 13 0704-042SWBSRV 

lIT APE INPUT IOUTPUT B 0704-0690GDT I a 
nAPE INPUT/OUTPUT B 0705-SB-005-0 

NH.Q~ USAF TAPE INPUT/OUTPUT PACKAGE 8 010S-AF-003-1 
TINE ItTAPE LABEl.TRA,CHECK POINT ROU B 0705-SR-00I-0 

NGEN. TRA ROUTINE PROG TAPE OPR TAPE LBLGTRAiLER CKN B 0105-SR-002-0 
#TAPE LIBRARY CONTROL SYSTEM B 1401-02.0.001 

/ICARD TO TAPE LOAD B 070S-AF-012-0 
/lBINARY OCTAL CARD OR TAPE LOADER B 0104-0690GOBOT 

MBINARY TAPE LOADER B 0704-042SWBTSB 
fl'ARGONNE CARD TO BINARY TAPE LOADER B 0704-0S03ANIlI 

HARGONNE TAPE LOWER BINARY LOADER B 0704-0503AN111 
IITAPE MANEUVERING ROUTINE. B 0704-068BGKTMR 
/HAPE ,",.ERGE 2 A 06S0--SM-401 
nAPE OPERATOR PROGRAM /TOP/ B 0104-0382GSTOP 

liGEN .. TRA ROUTINE PROG TAPE OPR TAPE LBLC-TRAILER CKN B 070S-SR-002-0 
NGENERATE A FORTRAN II PROGRAM TAPE OR ABSOLUTE BINARY B 0704-07S4CEF2L 

'BINARY TAPE OR DRUM DUMP B 0704-0213NYBTD 
#READ BCD TAPE OR ON-L INE CARD READER B 0704-0073UACSH 

#SIMULATING THE CARD 650 ON A TAPE ORIENTED 1070 B 7070-05.1.004 
412 fl'FN 11 BCD TAPE OUTPUT FOR FORMAT 12F6.0. B 0704-1057TVMEP 

M OCTAL TAPE PRINT B 0704-0301RL013 
#SELECTIIJE TAPE PRINT B 070S-EQ-006-0 

nAPE PRINT our B 0705-AF-Oll-0 
#1401 CARD TO TAPE PROGRAM B 1401-13~1.002 

SALVAGE IITAPE PROGRAM FINOER,WRITER,ANO B 06S0-01.5.011 
NOPTlMILED TAPE READ FOR FORMAT 12F6.0 B 0104-079lTVMEO 

UTINES nAPE READING AND WRITING SUBRO 1401--10-040 
/lQUADOCTAL TAPE READING PROGRAM 0704-0221UATSC 

NTRAP .. TAPE RECORD ANALYZER PRINT • 1401-01~4 .. 019 
#650 TO 7070 TAPE RECORD CONVERSION. XXA1S B 7070-02~4~001 

RTRAN , CONVERTS BCD TAPE RECORDS ACCORDING TO A FO B 0704-0495CV102 
AND AUTOCODER ASSHBLY /HAPE REPORT PROGRAM GEN[RATOR B 1401-01.3~002 

IICARO TO TAPE ROUTINE A 06S0--UT-002 
HCOPY BCD TAPE ROUTINE B 0709-0889GOBCO 

IIKEYS SEARCH 8CD LISTING TAPE ROUTINE B 0709-0921VGKEY 
IICHECK TAPE SETTINGS B 070S-PG-004-0 

MN CONVERTER. fIICARD TO TAPE SIMULATOR AND ROW TO COLU B 0704-10130RCTT 
#CARO TO TAPE SIMULATOR. B 0109-0605WDCTS 

nAPE SOAP 2A A 0650--SP-202 
(HAPE SORT 2 A 06S0--SM-402 
NlAPE SORT 3 A 0650--SM-403 

II GENERALIZED TAPE SORTING ROUTINE B 0704-0468CF006 
NTERPRETIVE SYS REVISED BELL LAB TAPE SYS IIREVISEO BELL LAB I 13 0650-02.0~015 

111401 ASSE1'1BLY ON THE 6S0 TAPE SYSTEM B 0650-01.1.013 
NMULTIPLE UllLITY PROGRAM FOR TAPE SYSTEMS A 1401--UT-039 

IHIULTIPLE TAPE TEST ROUTINE 7090-1113APMTT 
#SOCDTT TAPE TEST SYSTEM 0705-51-001-0 

il401 TAPE TO CARD PROGRAM 1401-13.1.003 
#TAPE TO CARD UTILITY PROGRAM 1401--UT-028 

'READ TAPE TO CORE B 0704-03B7CE14H 
#LOAO BINARY CARD IMAGES FROM TAPE TO CORE AND DRUMS B 0704-039Sll010 

Sl~ULTANEOUS CARD TO TAPE AND/OR TAPE TO PRINTER /I B 1401-13.1~010 
TPOP IITAPE TO PRINTER OR PUNCH" UC B 1401-01.4.016 

NTAPE TO PRINTER PROGRAM A 1401--UT-026 
IITAPE TO PRINTER/PUNCH ROUTINE A 06S0--UT-003 
IIUPE TO PRINTER/PUNCH SIMULATO B 0709-0651WOTPS 
NTAPE TO TAPE COPY WITH CHANGES 0 0704-0425WBTTC 

/H620 5-CHANNEL TAPE TRANSLATION PROGRAM B 1620-01.6.014 
T wHICt-! IS no ASSIGN TAPE UNIT USAGE OTHER THAN THA B 7090-1l99PEIBL 

/I UPDATE SYMBOLIC PROGRAM TAPE USING SERIAL NUMBERS. B 0709-1009WOSER 
NCARD TO TAPE UTILITY PROGRAM A 1401--UT-021 
IIFORTRAN TAPE \;RI TE PROGRAM.. B 0704-0899MEFOT 

IISElF LOADING TAPE WRITE PROGRAM. B 0704-0B99METOU 
NPROGRAM TAPE WRITER B 1401-13.1.008 

IISELF LUADING TAPE WRITING ROUTINE 0704-0781WH004 
NSELF LOADING TAPE WRITING ROUTINE 0104-0781WH004 

AND/OR FORTRAN I TO SELF-LOADING TAPE 1 MFORTRAN I I 0704-0769TvF2T 
FROM ASSEMBLY PROG PRINT RECORD TAPE 40K #lFlOW CHART LISTING 0705-1B 0003 

/lSIMULATION OF CARD OR TAPE 6S0 ON THE 1070 'B 7070-0S.1.005 
B4 SIMULATION OF THE 714 CARD TO TAPE~ I/.721B4 ANO 80/ B 0704-06760R714 
RAfof-lOAOING TO COPY MEMORY ON TO TAPE. IIINTERRUPT FORT B 0709-1164MWFOT 
R SERIES AS ONE BINARY RECORD ON TAPE. I/.WRITES A FOURIE B 0704-07BBIBWFS 

SCAN. /fBCO TAPE-CARD READING FOR MULTIPLE B 0704-0904SISCA 
NBINARY TAPE-TD-CARD SIMULATOR B 0704-04S5BETCB 

UCARO TO TAPE, BINARY B 0104-0425WBCTB 
STRESS ANALVSIS OF FLANGE wITH A TAPERED HUB CARD 115-100 B 1620-09.7.004 
109 STRESS ANALYSIS OF A FLANGED TAPERED HUB'" CARD.. #5- B 1620-09.7 .. 00S 

IIOUMP STORAGE, CORE, DRU,"" AND TAPES B 0104-0420CSOSI 
'GENERAL MATRIX ABSTRACTION FROM TAPES B 0704-0367MBMTX 

NREWIND TAPES B 0704-0223ClMRT 
UDUMP STORAGE. CORE, DRUM, AND TAPES B 0104-0496CSOS2 

fIIUNLOAO ALL TAPES B 7090-1l75WOSTO 
ENERATE 1401 T/P PROG. ON OUTPUT TAPES~ /1.704 PROGRAM TO G B 0704-1231TIJTPP 
N CURVE FITTING nAYlOR SERIES RATIONAL FUNCTIO B 1090-llS0RLRAT 

111401 TCS .. TAPE CONTROL SYSTEM. B 1401-01 .. 4.006 
SYSTEM TERRAIN DATA EDIT PROGRAM TO-l ltDIGITAL TERRAIN MonEL 0650-09.2~039 

#ACT-AUTO~AT Ie CHECKOUT TECHN IQUE 1401-13.1.004 
#TRANSPORTATION PROBLEM" DENNIS TECHNIQUE .. 1070-12~9~001 
HASE I I IIS0RT 54 TECHNIQUE OF ,",ODIFICATION OF P 0705-XE-OOI-0 
G flTEMP-2 NUCLEAR-CODE ENGINEERIN 0704-NUCLEAR 
El ElEMENTS NUCLEAR-CODE II TEMPERATURE DISTRIBUTION IN FU B 0650-08.2 .. 026 
D #TEMPERATURE OF SATURATED LIQUt D ?090-1095WHTSL 
o FROM ENTHALPY NTEMPERATURE OF SATURATED LIQUt B 7090-1095wHTSH 

IITRANSIENT OR STEADY STATE TEMPERATURES B 7090-12380RTOS 
TlONS «TEMPEST NUCLEAR-CODE CROSS-SEC B 7090-NUCLEAR 
SECTIONS NTEMPEST-It NUCLEAR-CODE CROSS- B 1090-NUCLEAR 

IIROADWAY TEMPLATE GENERATOR B 0650-09.2.070 
IIOESIGN TEMPLATE PROGRAM B 0650-09.2.032 
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UTINE .9X9 TEN MILLISECOND MULTIPLY SUBRO B 1401-03.0.001 
LETE GAMMA FUNCTION WITH POISSON TERH 'NORMALIZED INCOMP 8 7090-1117URGAM 

IADDS A TERM TO A FOURIER SERIES. B 0704-07881BATF 
'CONVERTS A FOURIER SERIES TERM TO BCD FORM. B 0704-078818CFT 

.COMBINES INDICES IN A FOURIER TERM.. B 0704-078B I BCIF 
.FITTING TO SELECTED TERMS OF A GENERAL POLYNOMIAL B 0704-1077GCOOO 

.DIGITAL TERRAIN MODel SYSTEM TERRAIN DATA EDll PROGRAM TO-I B 0650-09.2.039 
• INTERP. P.ROG. OA-2 1 'DIGITAL TERRAIN MODEL SYS 4 POINT POLY 8 0650-09.2.062 
ATA EDIT PROGRAM TD-l 'DIGITAL TERRAIN MODel SYSTEM TER.RAIN 0 8 0650-09.2.039 
L ALIGNMENT PROGRAMS 'DIGITAL TERRAIN MODEL SYSTEM HORIZONTA 6 0650-09 .. 2.040 
ALIGNMENT PROGRAMS 'DIGITAL TERRAIN MODEl SYSTEM VERTICAl 8 0650-09.2.041 
RY EARTHWORK PROGRAM .DIGITAL TERRAIN MODel SYSTEM PRELIMINA B 0650-09.2.042 
MOOTHING PROGRAM OA-3 'DIGITAL TERRAIN MODEl SYSTEM PROFilE S B 0650-09.2.063 

.MATRIX lOOP TEST 8 0104-0085CLMLP 
LOW, UNDERFLOW, AND DIVIDE CHECK TEST NOVERF B 0104-0248CLOUO 
TNI AND /LEVI WITH FLOATING TRAP TEST 'FORTRAN II fR B 0104-0848ARR/L 

IGENERAL PURPOSE BOARD TEST DECK A 0305--MI-004 
IAUTO TEST GENERATOR - ATG • A 7070--AT-083 

,NON-PARAHETRICAL TEST OF DISTRIBUTIONS. B 0704-0815PFTNP 
ACTOR - FOURTEEN 0 ONE AUTO CONT TEST OPTIMIZING ROUT - NF B 1401-01.4.007 

'MULTIPLE TAPE TEST ROUTINE B 1090-1113APMTT 
ISOCOTT TAPE TEST SYSTEM 8 0705-51-001-0 

IPROCEDURE FOR AUTOMATIC TEST-PAT- A 1070--AT-082 
nAPE FILE GENERATOR FOR TESTING A 1070--MI-084 

URTEEN 0 ONE AUTOMATED SYSTEM OF TESTING _ .FAST - Fa B 1401-01.4.004 
'PRINT[NG CONSTANT DECIMALS AND TESTING RANDOMNESS OF DECIMALS B 1401-11.0.004 

'TEXAS ENGl~EERING SUBROUTINES B 0650-09 .. 2 .• 010 
PUT 'PRINTER PLOT BCD TEXT GENERATOR FOR FORTRAN OUT B 0709-1118URPLO 
no ASSIGN TAPE UNIT USAGE OTHER THAN THAT WHICH IS B 7090-1199PEIBL 
SSIGN TAPE UNIT USAGe OTHER THAN THAT WHICH IS lITO A B 1090-1199PE!BL 

ITHERMAL ANALYZER B 0104-0671NA031 
ITHERMAL ANALYZER B 07Q4-0248CL THA 

.STATISTICAL THERMODYNAMIC PROPERTIES B 0650-09.3.006 
EAM AND WATER , THERMODYNAMIC PROPERTIES OF ST B 0104-0428GSSTP 
TER AND STEAM UHERHOOYNAHIC PROPERTIES OF WA B 1090-1095WH005 
BEHAVIOR OF LIGHT HYDROCARBON MITHERMDOYNAMIC PROPS AND PHASE B 0650-09.).002 
UTTA INTEGRATION .SECOND,THIRD.AND FOURTH ORDER RUNGE-K B 0704-1233AAINT 
o 200 OR 20S. NGIVEN X, THIS PROGRAM CALCULATES LN X T B 0704-0498CA004 
OLE fAC,MQ,IRA,IRB,IRC, ITHIS SUBROUTINE SAVES THE CONS B 0104-0345ELSAV 
OLE IAC,MQ,IRA,IRB,IRC, JTHIS SUBROUTINE SAVES THE CONS B 0704-0345ELSAV 

RADIUS TURNS 
S PROCEDURE. 

ITHREACS A 0650-02.1.012 
UHREE CENTER CURVES FOR SHORT B 0650-09.2.020 
ITHREE DIMENSIONAL LEAST SQUARE B 0704-0533CF009 
MTHREE DIMENSIONAL TlCK-TACK-TO 8 0650-11.0.002 

ROGRAM, PROCESS PANEL, POST TRACITHREE TRACE PROGRAMS. STORED P A 0305--AT-007 
TKO NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL , B 0104-NUCLEAR 
UFO NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL II B 0104-NUCLEAR 

NTHREE-PDINT SOLUTION B 0650-09.2.056 
nIC-TAC-TOE B 0705-EQ-009-Q 

UHREE DIMENSIONAL TICK-lACK-TOE 8 0650-11.0.002 
LOGICAL MEMORY SORT, MINIMUM TIME B 0704-0468CF005 

'HUMAN REACTION TIME DEMONSTRATION ROUTINE B 0650-11.0.005 
OGRAMS 
.SEASONAl ADJUSTMENT OF 
ADJUSTMENT 
ADJUSTMENT 
ADJUSTMENT 

'TIME ODHAIN FILTERING OF SEIS"! B 0650-09 .. 6 .. 021 
ECONOMIC TIME SERIES B 0650-06.0.041 

ITIME SERIES DECOMPOSITION AND B 0704-0526TVTSD 
ITIME SERIES DECOMPOSITION AND B 0704-0861ERTSO 
.TIME SERIES DECOMPOS1TION AND B 7090-1145ERTSD 
.TlME SERIES ROUTING B 0705-E2-002-0 
IHIME SERIES TREND EQUATIONS B 0650-09.2.049 

F FORMAT STATEMENTS AT EXECUTION TIME. R READING 0 B 0104-0132PFMOO 
,MOVING AVERAGES OF TIME-SERIES DATA 'B 0704-0335NYMAI 

11K TIMES UNIT MATRIX 8 0704-0085CLMKO 
OF THE BESSEL FUNCTIONS Y SUB K TIMES Z flALL ORDERS B 0709-0985RWBF8 

ROERS OF BESSEL FUNCTION J SUB K TIMES Z OR T MALL 0 B 0109-0984RWBF7 
IPOLYNOMIAL ROOT EXTRACTION _ TIREX _ B 1070-09.1.001 

ON THREE-DIMENSIONAL 
,TITlE, HALT AND SWITCH PROGRAM B 0105-0E-002-0 
UKO NUCLEAR-CODE GROUP DIFFUSI 13 0704-NUCLEAR 
JTOLERANCE SIMULATION PROGRAM B 0650-10.2.002 

IJSQUARE ROOT, TOPLER METHOD B 7070-0S.3.002 
'SLOPE TOPOG PROGRAM B 0650-09 .. 2.024 

,HASH TOTAL A 1620--MI-015-
.HULTICOMPONENT DISTILLATION TOWER DESIGN CALCULATIONS 8 1620-09.3.002 

tlTAPE COMPARE • TPCHP • B 0105-NW-00'3-1 
RATE MATRICES TO BE SOLVED BY NU TPll BGENE B 0704-1110NUGEN 

nAPE TO PRINTER OR PUNCH - UC TPOP • 8 1401-01.4.016 
&IND. ADD. CONY ,STROBle-SKELLY TR.' ROUT .• WITH OPTION BRtJRANS Ii 1620-01.4.004 

L8L&TRAIlER CKN 'GEN. TRA ROUTINE PROG TAPE OPR TAPE B 0105-SR-00Z-0 
nAPE LABEL,TRA,CHECK POINT ROUTINE B 0705-SR-OOI-0 

RED PROGRAM, PROCESS PANEL, POST TRACMTHREE TRACE PROGRAMS, STO A 0305--AT-007 
.STORAGE HISTORY TRACE B 0104-0264ASAS4 

NSElECTIVE TRACE 8 1620-01.4.001 
JFLOW TRACE A 1620--AT-013 

":SELECTIVE TRACE A 1620--AT-014 
ITRACE &. 1A SIMULATOR A 1620-01 .. 4 .. 005 

INDEXING REGISTER SIMULATOR WITH TRACE _ FIRSIFLOATING PT. AND n 0650-01.6.050 
N ~Efl:ORY PROGRAM MTRACE AND RECORD ALTERATIONS I D 0104-0395LL003 

OR 109 
tlTRACE INSTRUCTION ALTERATION B 0704-1079NOTIA 
tlTRACE INSTRUCTION ALTERATION F B 0709-1090NOTIA 

MFLOW TRACE PROGRAM B 0704-0161UASPO 
UTPUT /lTRACE PROGRAM FOR CARD INPUT/O D 1620-01 .. 4.002 
, PROCESS PANEL, POST TRACtlTHREE TRACE PROGRAMS, STORED PROGRAM A 030'j--AT-007 
ES FLOW OF CONTROL "BACK TRACE SUBROUTINE WHICH OESCRIB B 0104-0907NUBAC 

n04 SELECTIVE HONITOR TRACE SYSTEM. B 0704-070SWHSMT 
H04 SELECTIVE MONITOR TRACE. B 0704-0601WHSMT 

'SELECTIVE PROGRAM TRACE. B 0709-0605WDLC2 
"SELECTIVE PROGRAM TRACE. B 0709-0605WDLOC 

NTRAP TRACE, GI TRAP. B 0104-0593GITRA 
IIFlOW TRACER B 0650-01.4.002 

WSNAPSHOT TRACER B 0104-0275NYSNA 
"OPTICAL RAY TRACING B 0650-08.1.001 

STHAN KODAK CON. EDISON TRANSFER TRACING ilEA B C7D5-EK 000) 
'ROOT TRACING B 7090-1169RCRTR 

CENTROIDS OVER A ROAD NETWORK HRACING A MIN. PATH 8ET. LONE B 0650-09 .. 2.0BO 
SRAY TRACING PROGRAM B 0650-08C1.0D) 

IITRACING ROUTINE D 0650-01 .. 4,,003 
NSElECTIVE TRACING ROUTINE B 0650-01 .. 4.005 

'GENERAL TRACING ROUTINE B 0650-01.4.010 
NMODIFIED SYMBOLIC TRACING ROUTINE B 0650-01.4.011 

NGENERAL TRACING ROUTINE A 0650-·-AT-OOI 
"PRINT 1 TRACING ROUTiNE H 0105-AO-00I-0 

'ABBREVIATED PRINT 1 TRACING ROUTINE e 0705-AO-002-0 
INDEXING REGISTERS 'SYM TRACING ROUTINE FOR 650 SYSTEM B 0650-01.4.007 

ITRAFF IC SUMMARY B 0650-09.2 .. 016 
IJFORECASTING ZONAL TRAFFIC VOLUMES B 0650-09.2 .. 011 

NRAY TRAJECTORY MIGRATION B 0650-09.6.017 
NSIX DEGREE OF FREEDOM DYNAMIC TRAJECTORY PROGRAM D 0104-082lLRSFD 

OF SPECIAL CHAR ,"'OOS OF INTER TRANS. IT • CO~PILER FOR USE B 0650~02.1.00? 
EQU _ .STRICE - SUBROUTINE FOR TRANS FROM RE~ING TO IBM QATA R 1401-01.04.013 
M CONE STGe COfo!PU 'MOO BElL TRANS PROG FOR 650-653 MAG ORU B 0650-02.1.011 
o NU IHHE TRANSCENDENTAL FUNCTIONS MU AN B 0704-0311G!-1MUF 
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NMATRIX TRANSFER B 0104-0223ClIHA 
BINARY ABSOLUTE, CORRECTION AND TRANSFER nOADS B 0704-0449M19SI 

NGENERAUIED TRANSFER ANY ROUTINE B 0705-PG-00I-0 
NGENERAL TRANSFER ANY ROUTINE B 0705-E3-002-0 

.ABSOLUTE AND CORRECTION TRANSFER CARO LOADER~ B 0704-0673wH005 
/lEXTENDED TRANSFER FUNCTION B 0704-0575GIGDT 

URANSFER FUNCTION n 0704-0575GITRA 
'TRANSIENT HEAT TRANSFER PROGRAM B 0650-08.1.002 

#EASTMAN KODAK CON .. EDISON TRANSFER TRACING B 0705-EK 0003 
IAPPROXIMATION OF FUTURE TRIP TRANSFERS B 0650-09.2.035 

JINVERSE LAPLACE TRANSFORM. INVERT B 7090-1125MLCLI 
ILAPLACE TRANSFORMATION B 0650-04.0.004 

'FORTRAN INPUT/OUTPUT TRANSFORMATION B 0704-0B09PFTES 
E ftULT. 
H 
ERATURES 

REGRESSION WITH VARIABLE TRANSFORMATIONS ,li!STEPWIS B 7090-1194ERMPR 

NS ilELECTR ICAL 

IHRANSIENT HEAT TRANSFER PROGRA B 0650-0B.1.002 
NTRANSIENT OR SHADY STATE TEMP B 7090-12380RTOS 

POWER SYSTEM TRANSIENT STABILITY CALCULATIO B 0650-09.4.001 
nOR TRANSIT SUBROUTINE PACKAGE B 0650-01.6.040 

NNY BOll TRANSITION B 0704-0216NYPLB 
COMMON. .¥TRANSLATE CARD IMAGE TO BCD IN B 0709-0HBAEIBC 
FOR CHECKING OPERAJ[ONS NEEDING TRANSLATING .709 PROGRAM B 0109-0482GASPO 

/lMATRIX TRANSLATION A/O TRANSPOSITION B 0650-01.6.031 
111620 5-CHANNEL TAPE TRANSLATION PROGRAM B 1620-01.6.014 

.SOAP I TO SOAP II TRANSLATOR B 0650-01.6.016 
1E0nOR AND TRANSLATOR B 0704-0267PKEOI 

N0105/70eo C080L AND COMMERCIAL TRANSLATOR A 0105--PR-131 
11104 TO 109 SYMBOLIC TRANSLATOR B 0709-0551RL020 

NPERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR B 0709-0961PPPES 
.GENERALIZED ALGEBRAIC TRANSLATOR. GAT _ B 0650-02.1.001 

OR THE 650 JlNTERNAL TRANSLATOR - n - A COMPILER F B 0650-02 .. 1.001 
IIWOLONTIS INTERNAL TRANSLATOR. WIT - B 0650-02.0.019 

OUTINES "MAO TRANSLATOR ANU ASSOCIATED SUBR B 0704-1I0IUMMAr. 
o SOAP RElOKS tHRANSLATOR AND OTHER FORMATS T B 0650-01.6.048 

10-PR-075. 
Y FACTORS 

.709/7090 COMMERCIAL TRANSLATOR COMPILER A 1090--CT-921 
,COMMERCIAL TRANSLATOR-PRELIMINARY -SEE 70 A 7070--CT-903 

NTRANSMISSION LOSSES AND PENALT B 1620-09.4.008 
NCEPTR NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
IFLH NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 

NHERD-l.2, AND 3 NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
'PIMG NUCLEAR-COCE TRANSPORT B 0704-NUClEAR 

flISIMPL-1 NUCLEAR-CODE TRANSPORT B 0704-NUClEAR 
flISIMPL-2 NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 

.SNG NUCLEAR-CODE TRANSPORT 8 0704-NUCLEAR 
MTRIP-l NUCLEAR-CODE TRANSPORT B 0704-NUCLE:AR 
#MUFT It NUCLEAR-CODE TRANSPORT B 0104-NUClEAR 

RRANCH NUCLEAR-CODE TRANSPORT B 0104-NUCLEAR 
'SAIL NUCLEAR-CODE TRANSPORT H 7090-NUCLEAR 

.FORTRAN SN6 NUCLEAR-CODE TRANSPORT B 1090-NUtL[AR 
E II A MULTI GROUP P3, THE NEUTRON TRANSPORT EQUATION NUCLEAR-COO B 0650-0S.2 .. 028 

11704 TRANSPORTATION CODE. B 0704-0726SCXPC 
NTRANSPORTATION PROBLEM B 0650-10.1 .. 003 

OR HUNGARIAN METHO~ .¥THE TRANSPORTATION PROBLEM, FlOW- B 0704-04641BTFl 

T ADDRESS lNG 
S TECHNIQUE. 

IBM 1620 
o 

CEO IN CORE 

MTRANSPORTATION PROBLEM B 0705-PG-006-0 
fllTRANSPORTATION PROOLEM-INOIREC A 1620--LM-017 
NTRANSPORTATION PROBLEM - OENNI B 7010-12.9.001 
NTRANSPORTATION PROGRAM FOR THE B 1620-10.1.003 
IHRANSPORTATION PROGRAM FOR·162 B 1620-10.1.005 

IIMATRIX TRANSPOSE B 0704-0085CLMTR 
'SQUARE MATRIX TRANSPOSE ON ITSElF B 0704-0432MUMTR 
IISQUARE "ATRIX TRANSPOSED ON nSElF OR DISPLA B 0704-0661GOF02 

ilMATRIX TRANSPOSED ON ITSELF 8 0104-0290GEMTO 
'SQUARE MATRIX TRANSPOSED ON ITSELF B 0704-0290GESTO 

'MATRIX TRANSLATION A/O TRANSPOSITION B 0650-01.6 .. 031 
SSION ANALYSIS PROGRAMS RAP RAPA TRAP IIMULTIPLE REGRE B 0650-06.0.0'30 
INT. NTRAP • TAPE RECORD ANALYZER PR B 1401-01.4.019 

#104-SAP FLOATING-PT. TRAP MATRIX OIAGONALIIATION B 0704-0705MJHOI 
P SCOOP I IIlRAP eelAL MEMORY PRINT - /JRA B 0704-0278UASPO 

'flOATING POINT TRAP ROUTINE B 0704-0652RWFT2 
.FLOATING POINT TRAP ROUTINE 8 0704-0462SCFPT 

CODED. IFLOATING POINT TRAP ROUTINE 104 FORTRAN SAP B 0104-1011NUEFM 
11 FLOATING TRAP SIMULATION. S 0704-0735PFMCF 

I I /RTNI AND ILEV/ wITH flOATING TRAP TEST IIFORTRAN B 0104-0848ARRIL 
NTRAP TRACE. GI TRAP. B 0704-0593G ITRA 

Nl004-SAP flOATING-POINT TRAP UNDERflOW CORRECTION B 0704-0705MIFl T 
'704-FORTRAN II FLOATING-PT. TRAP UNDERFLOW CORRECTION B 0704-0705MIFLT 

NTRAP TRACE, GI TRAP. 8 0704-059'3GITRA 
R709 VIPP BUG TRAP. B 0709-1l37!lW9r.u 

I/'INTEGRAL EVAL., TRAPEl. RULE /EQU. INTERVALS/ B 0704-0116CLINT 
QUAL INTERVALS/ NN-STRIP T~APEZOJOAL RULE INTEGRATION/E B 0704-0931PKMTl 

RO • 
PE • 
H 
ENT 

nAND AREA - SURVEY TRAVERSE B 0650-09.2.054 
IISURVEY TRAVERSE U 0650-09.2.001 

IIREVISED TRAVERSE ANO TRAVERSE ADJUSTMENT COMPUTATIO 8 0650-09 .. 2.015 
IITRAVERSE ADJUSTMENT B 0650-09.2.083 
#TRAVERSE ANALYSIS PROGRAM. CA 8 1620-09.2.006 
NTRAVERSE ANALYSIS PROGRAM. TA B 1620-09.2.007 
BTRAVERSE AND COORUINATE PROGRA B "0650-09.2 .. 021 

NT COMPUTATION 
NREVlSED TRAVERSE AND HORIZONTAL ALIGN'" B 0650-09.2.084 
'REVISED TRAVERSE AND TRAVERSE ADJUSTME B 0650-09.2.015 

"SURVEY TRAVERSE PROGRAM B 0650-09.2.027 
IITREE OUTPUT TO FREE~AY INPUT e 0650-09.2 .. 082 
HREND ANALYSIS AND PREDICTION e 0650-09.2.050 

IlTIME SER1ES TREND EQUATIONS B 0650-09.2.049 
"TRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR FORM. NCON S 0704-0460MICNT 
DETERMINANT EVALUATOR FOR NEARLY TRIANGULAR MATRICES II B 0704-0635RWDET 
MM[TRIC FORM. N[XPANO TRIANGULAR MATRIX TO SQUARE SY B 0704-0460MI[=KA 
SUBROUTINE NNEARLY TRIANGULARIZATION OF A MATRIX B 0104-063SRWNTR 

#TRICO'" II S 1401-01.4.005 
INE fHRIGONO".ETRIC FUNCTION SUBROUT B 7010-08.1.007 

112DT A TI<IQ-DIMENSIONAL TRIM ROUTINE 8 0650-10.3.003 
'CONTOUR CHART OF TRIP DESIRES B 0650-09.2.016 

NAPPROXIMATJON OF FUTURE TRIP TRANSFERS B 0650-09 .. 2.035 
rTRIP-l NUCLEAR-COOl::: TRANSPORT 0704-NUCLEAR 

#VECTOR TRIPL[ CROSS PRODIXT 0709-0885VGVPR 
RTRIPLE INTEGRATION SUBROUTINE 0704-036811JA276 

CKAGE #TRIPLE PRECISION ARITHMETIC PA 0704-0378CAOOI 
iHRIPLE PRECISION ARITHMETIC 0704-04BICA004 

MET IC PACKAGE 
E ROOT 

#TRIPLE PRECISION COMPlF.X ARJTH 0704-0546CA005 
#TRIPLE PRECISION COMPLEX SQUAR B 0704-0565CA005 

OUTINE NTRIPLE PRECISION EXPONENTIAL ~ B 0704-0565CA004 
JlTRIPlE: PRECISION OUTPUT B C704-037SCA002 
NTRIPLE PRECISION SQUARE ROOT 13 010~-048ICAOO·J 
flTR I VAR I A TE TABLE LOOK-UP B 0704-0452 SC TR I 

IESTI~ATION FROM DOUBLY TRUNCATION SAMPLES B 0704-0678(JEMSD 
II CHEBYSHEV TRUNCATION ~YSTEM B 0704-1008tBCTR 

UNQANCY PROGS FOR [NOERTERMINATE TRUSS ANAL NCONNECTOR AND RED B 0650-09.2.007 
HRUSS ANALYSIS B 0650-09.2.006 

NE LOACER FOR COL. BIN .. ASS. AtltO TSF. CARDS NON-li B 0704-10120RCPL 
flhB TSG-l NUCLEAR-CODi: ENGIN[FRING B 0704-NUCLEAR 

filGENERAL CATHOCE RAY TUBE COUPLE SUBROUTINE. 13 0704-0439"lA029 
SIX COLUMN FRACTION CATHODE Rf-Y TUBE UISPLAY ,,...1URA B 0104-0310r"-lUSCP 



UMURA C"THOOE RAY TUI3E POINT PLOTTER I} C7Q4-0321MUSCP 

G 
E CENTER CURVES FOR SHORT 
o 
ED IN J05 BULLETIN NO .. 1 

#TURBO NUCLEAR-COOE nURNUP B 0704-~UCU:AR 
NTURF-6 NUCLEAR-CODE ENGINEERIN B 0104-NUCLEAR 

RADIUS TURNS JlTHRE B 0650-09.2.020 
nUT-TS NUCLfAR-COOE MONTE CARL B 010/1-NUCLEAR 
UTwELVE UTILITY PROGRA~S OUlLIN A 0305--UT-008 
UhENTY-GRANO NUCLEAR-CODE B 1090-NUCl[AR 

/H'ATHE""ATICAl PROGRAI"MING SYST(M TWO B 0109-1037SCM2 
MAST .""INN[APOLI ASSEMBLY OF SPS HW - /1 (I 1401-01.1.00<; 
FULL MINNEAPOLIS ASSEMBLY OF SPS T\oIO • UFULL MAST B 1401-01.1.006 
ER IHwO CARD BINARY ANO OCTAL LOAO ~ 0704-0JBIASAS~ 

NAODS OR SUBTRACTS T\oIO FOURIER SERIES. B 0704-078SIBASF 
UMULTlPLIES H.O FOURIER SERIES. B 0704-0788IB~FS 

IInm MACHINE LOADER.. [I 0109-0709RWT~L 

.RAINFALL DATA /#FITTING DATA TO nm PARA. GAMMA OIST-SPEC REF B 0650-06.0.051 
liSPS TI10 PASS FOR CARDS A 11l20--SP-009 
liSPS hO PASS FOR PAPER TAPE A I620--SP-008 

FFERENTIAL EQU. SOLVER JI1\o10 POINT BOUNDRY CONOtTION 01 [) 07Q4-023BATTPI 
N'rlAVE RECORD ANALYSIS OF H.O SIMULTANEOUS RECORDS B 0704-0574CSTUK 

&CORRELATION n~o VARIABLE LINEAR REGRESSION 0650-06.0.054 
IIITERATION, ONE OR T\ojO VARIABLES 0104-0433MClTR 

URE NUCLEAR-CODE GROUP DIFFUSION T~O-OIMENSIONAL I#C 0104-NUCLEAR 
Q-2 NUCLEAR-CODE GROUP OIFFUSION TliO-OIMI;NSIONAL nro 0104-NUCLEAR 
C-3 NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONAL liPD 0704-NUCLEAR 
RE,.. NUCLEAR-CODE GROUP DIFFUSION rnO-DIMENSIONAL II n 0704-NUCLEAR 
-90 NUCLEAR-CODE GROUP OIFFUSION HO-DIMENSIONAL #POQ2 B 7090-NUCLEAR 
All ON CALCULATIONS. IIn.O-OIMENSIONAL MESH FOR RELAX B 0704-0725PKMER 

1120T A TwO-OIMENSIONAL TRl~ ROUTINE B 0650-10.3.003 
IICOMPUTATION OF A MINIMUM H<jO-LEVEL AND-OR SWITCHING B 0104-0181PKMIN 

IIl[JM 650 PROGRAM FOR ANALYSIS OF noW-LEVEL FACTORIAL DESIGNS B 0650-07.0.019 
TOR II TYDAC IPSEUDO COMPUTERI SlHULA B 070/~-0441CSTYD 
STRAP 4000 !,ISDAP TYPE OPTIMAL ASSEMBLY PROGRAM D 0650-01.1.012 

'PYRAMID OF RANOMAN U B 0650-01 .. 0.011 
nAPE TO PRINTER OR PUNCH" UC HOP. 1I 1401-01 .. 4.016 

ON THREE-DIMENSIONAL flUFO NUCLEAR-CODE GROUP DIFFUSI B 0104-NUCLEAR 
flGENERALIZEO MERGE PROGRAM FOR UNBLOCKED RECORDS B 1401-01.2.002 

CYLINDRICAL GEO NUCLEAR-CODE II UNCLE 1 DIFFUSION ECUATION IN 8 0650-08.2 .. 010 
%X, Yll SPACE NUCLEAR-CODE /I UNCLE 11 DIFFUSION EQUATION IN B 0650-08.2.011 

ONE OHrEr~SION NUCLEAR-CODE NUNCLE 3 DIFFUSION ECUATION IN B 0650-08.2.012 
"UNCLE 4 NUCLEAR-CODE B 0650-08.2.018 

'SORT 80 UNDER SCS 80 A 1080--SM-1l4 
'DECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0704-0206NYOUT 

IlNPUT PROGRAM UNDER SENSE LIGHT CONTROL (\ 0104-0206NYINP 
#INPUT PROGRAM UNDER SENSE LIGHT CONTROL 8 0109-1025WPK06 

IIDECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL 0709-1026WPK07 
IIINPUT PROGRAM UNDER SENSE SWITCH CONTROL 0704-0206NYINP 

'104-SAP flOATING-POINT TRAP UNDERFLOW CORRECTION 0704-0705MIFL T 
104-FORTRAN II FLOATING-PT. TRAP UNDERFLOW CORRECTION " B 0104-Q105MIFLT 
ST MOVERFLOW, UNDERFLOW, AND DIVIDE CHECK TE B 0704-0248CLOUll 

flSMOOTH AND DIFFERENTIATE UNEQUALLY SPACED DAT,\ POINTS B 0704-0331CLS~D 
IWU"'.ERICAL INTEGRATION OF UNEQUALLY SPACED POINTS B 0704-II57TU900 

D SURFACE FITTING ON EQUALLY FOR UNEQUALLY SPACED PT IICURVE AN B 0650-06.0.021 
ABLE nXTREMUM OF UNIMODAL FUNCTIONS OF ONE VARI A 0704-0818B(MtM 

'K TIMES UNIT MATRIX B 0104-Q085CLMKO 
IIUNIT OPERATIONS SIMULATOR B 0650-09.6.022 

CH IS no ASSIGN TAPE UNIT USA'GE OTHER THAN THAT WHI B 7090-1199PEIBL 
HUNIV OF HOUSTON ASSEMBLR FOR P B 0650-02.0 .. 017 
'UNIVARIATE POLYNOMIAL EVALUATI B 0704-0315UAUPE 
NUNIVARIATE POLYNOMIAL EVALUATI B 0704-0315UAUPf 

ROC.ENG .. INTER CODING SYS 
ON 
ON FOR FORTRAN I PROGRAMS 

IIFLOATING 
ENS ING ROUT INE 

POINT UNIVARIATE SEARCH B 0104-0692JPTflR 
IIUNIVERSAL MEMORY DUMP AND CONO B 0650-01.6.028 

N8UMP, eOSTON UNIVERSITY MATRIX PROGRAM 8 0650-02 .. 1 .. 006 
NUNLOAD ALL TAPES B 7090-1175WOSTO 

nOAD AND UNLOAD OISK FILE 1 A 06S0--UT-103 
/#lOAD 2 UNLOAD OISK FILE 2 A Ob50--UT-I04 

ARITHMETIC PACKAGE 1. II UNNORMALIIED DOUBLE-PRECISION B 0104-0614NUUOP 
ARITHMETIC PACKAGE 2. # UNNORMALlLED DOUBLE-PRE:CISION B 0704-0614NUUDP 
ER SERIES INDEX WORDS, fSUNPACKS THE INDICES FROM FOURI B 0704-0788IBSPF 
N INDEX WORD. IIUNPACKS UP TO 6 INDICES FRO~, h B 0104-0188IBUPF 

.BCD TO BINARY CONVERSION OF UNRESTRICTED INTEGERS~ 8 0104-0423BSDCH 
IIBINARY TO BCD CONVERSION OF UNRESTRICTED INTEGERS.. B 0704-0423BSFRE 

NSQUARE TABLE LOOK UP B 0705-AF-013-0 
fl.N DIHENSI'ONAL TABLE LOOK UP B 1090-1204MACUR 

I#CHI SQUARE FOR UP TO 10XIO CDNTIGENCY TABLE B 0650-06.0.015 
WORD. IIUNPACKS UP TO 6 INDICES FROM AN INDEX B 0704-0188IBUPF 
SING SERIAL N\lMBERS~ 1# UPDATE SYMBOLIC PROGRAM TAPE U B 0709-1009WOSER 

'SHARE CATALOG UPOATER, LISTER .. 1401 PROGRAM. B 0704-1224UCSCU 
IJRELOCATING BINARY LOADER, UPPER B 070 1,-0525PKCSB 

'RELOCATING BINARY LOADER,UPPER B 0709-056JSE9UR 
NlINEAR PROGRAMMING WITH UPPER BOUNDS ON VARIABLES B 0704-0913RS8Pl 

1H09 FOUR CARD ROw BINARY-OCTAL UPPER CARD LOADER B 0709-081%OBOC 
NONE CARD UPPER LOAO B 010S-EK 0002 
NSIX CARD UPPER LOADER B 0704-1183GDCOR 

t..!A8S0LUTE BINARY UPPER LOADER ONE CARD B 0109-1102SE9DU 
• ONE CARD ABSOLUTE BINARY UPPER LOADER. B 0704-0413CSBUL 

R lONE CAROl 1fMURA UPPER RELOCATABLE BINARY LOADE B 0104-0432MURBL 
NH~Q .. USAF TAPE INPUTIOUTPUT PACKAGE B 0105-AF-003-I 

/HO ASSIGN TAPE UNIT USAGE OTHER THAN THAT IoIHICH IS B 7090-1l99PEIBL 
'SORT 54 MODIFICATION TO USE FILE SIZE B 0705-XE-Q02-0 

INTER TRANS" IT • COMPILER FOR USE OF SPECIAL CHAR NMQOS OF B 0650-02.1.002 

GE 
SUDS· 

"S 

N80 SERIES UTILITIES A 0705--UT-056 
1109 UTILITIES A 0709--UT-068 

f#FlLE UTILITIES A 1401--UT-051 
NDISK UTIlITIES A 1410--UT-I07 

ItINOIVIOUAL CAROITAPE UTILITIES A 1410--UT-I06 
'RAMAC UTILITIES A 1070--UT-080 

#1010 UT III TI E 5 A 70 70--UT -081 
#1080 UTILITIES A 70BO--UT-089 
#1072 UTILITIES FOR ADDITIONAL STORA A 7072--UT-085 

'STANDARDIZED UTILITY DECK OF SUBROUTINES - B 0650-03 .. 1 .. 034 
/lERL GENERAL UTILIlY PROGRAM B 0650-01~6.035 

IICARO TO TAPE UTILITY PROGRAM A 1401--UT-021 
IITAPE TO CARD UTILITY PROGRAM A 1401--UT-028 

IlAUTO~AT1C SOAP CONVERSION UTILITY PROGRAM .. ASCUP • B 0650-01 .. 6 .. 045 
UMULTIpLE UTILITY PROGRAM FOR TAPE SYSTE A 140I--UT-039 

IICARD SYSTEMS UTIUTY PROGRAMS A 1401--UT-001 
Nl401-1009 UTILl1Y PROGRAMS A I401---UT-066 

05 BULLETIN NO .. 1 flTWELVE UTILITY PROGRAMS OUTLINED IN 3 A 0305--UT-008 
"MISCELLANEOUS UTILITY ROUTINES B 0650-01.6.023 

#LADpAC UTILITY ROUTINES B 0650-01.6.039 
'UTILITY SUBROUTINES B 0650-01.6.043 

JPAT UTILITY SYSTEM. 10/20K A 1410--AT-I04 
IIPAT UTILITY SYSTEM. 40K • A 1410--AT-105 

AIN OF ONE INVESTMENT IIPRES VAL-RATE OF RET-PV2A-FINtTE CH B 0650-,)1.0.018 
IlVALAOOt, l/CD&5/CO A 0650--MI-107 

R VALPROD NUCLEAR-CODE B 0650-08.2 .. 013 
A •• INF. CHAIN MACH #PRESENT VALUE AND RATE OF RETURN. PVI 80650-07.0.011 
OPY SPECIFIC VOLUME OF SATURATED VAPOR #ENTHALpy ENTR B 1090-1095WHHSV 

"ROOTS OF A FUNCTION OF A REAL VARIABLE • B 0650-07.0.002 
HUM OF UN1~OOAL FUNCTIONS OF ONE VARIABLE NEXTRE B 0104-0818BEMIM 

T 
ROUlI NE 
IJ 
G PACKAGE 
G PACKAGE 
G PACKfl.SE 

REUT tON 

USORT 57 BLOCKED VARIAAU 070,)-CU-001-1 
li-MURA VARIAllLE COLUMN FRACTIO~j PRINT 010,.-0351MUPRF 
IIMURA VARIAFlL[ COLUMN FRACTIUN PRINT 0704-0357MUPCl.f 

II A VARIABLE FIELD PERIPH(RAL I"IPlJ 0704-0209NOV~P 

IIVARIABLE FIELD SCUARE ROUT SUB 1620-03.0.001 
IIVARIAHLE FIXED FORMAT CARD 1t!::fI. 0704-0381ASAS5 

EQUIVALENCE NVARlABLE INFORMATION PROCESSIN 0704-0856CVVIP 
#VARIACLE INFORMATION PROCESSIN 0704-0856CVVIP 

11109 VARIABLE INFORMATION PROCE.S5IN B 0709-1135BWVIP 
11709/7090 GENERALIZED VARIABLE LENGTH RECORD SORT 0709-1159~.DSOR 

IHWO VARIhBLE Ltt>EAR RfGRESSION['COR 06,)0-06.0.054 
#VARtABLE /J,ETRIC MINI~IlATION 07Q4-0'J80ANIOl 

IISTEPnISE HULT. REGRESSION WITH VARIABLE TRANSFORMATIONS 70,)0-1194ERMPR 
IIMOVE VARIABLE. GROUPF.D FiElDS H 0705-PG-OIO-0 

#MULTlPLE CORRELATlOr-< FOR 50 VARIABLES B 06')0-06 .. 0.007 
PROGRAr-"MING WlTti UPPER BOUNDS ON VARIABLI::S If LINEAR 0 070 11-0973RSBPl 
TION ROUTINE FOR A FUNCTION OF N Vfl.RIABLES IIMINJMIlA [J 07011-0BOIIRWM1\l 

#ITERATION. ONE OR TwO VARIABLES A 0704-0433MCITR 
IICDRRELATlNG PROGRAM-UP TO 30 VARIABLES ['. 1620-06.0.009 

IIGENERAL ANALYSIS OF VARIANCE B 0650-06.0.036 
Iff OUR WAY ANALYSIS OF VARIANCE B 0650-06.0.053 

UANALYSIS UF VARIANCE B 0104-0421AAANV 
IIGENERAL ANALYSIS OF VARIANCE B 0104-04'JlRWAV2 

IILATIN SCUARES ANALYSIS OF VARIANCE B 0104-04'JlRWAV3 
If GENERAL ANALYSIS OF VARIANCE B 0104-0776RWAV4 

HATIN SCUARES ANALYSIS OF VARIANCE B 0104-0176RWAV5 
IIANALYSIS OF VARIANCE B 1620-06.0.010 

PLICATED KBY #ANALYSIS OF VARIANCE FOR PART. OR SING. RE B 0650-06.0.063 
-ORTH/D (. STAT~ DESIGN IIANAlY or- VARIANCE OR COVARIANCE FOR NON B 0650-06.0.059 
UST MEANS PROGRAM UANALYSIS OF VARIANCE OR COVARIANCE AND ADJ B 0650-06.0.034 

50 
BERS 

UANALYSIS OF VARIANCE OR COVARIANCE B 7090-1212HFAQV 
IIANALYSIS OF VARIANCE PROGRAM B 0650-06.0.004 

NGENERAL PURPOSE ANALYSIS OF VARIANCE PROGRAM B 0709-09J3NOANA 
/IAN ANALYSIS Of VARIANCE PROGRAM FOR THE IB~. 6 B 0650-06 .. 0.0 1.4 

I#ANALYSIS OF VARIANCE,DISPROP. SUBCLASS NUM B 0650-06.0.056 
#FLOATING POINT INI VARIATE PROBA81LITY INTEGRAL 8 0704-0194RWNP'\ 

UNORMAULED VARIMAX FACTOR ROTATION B 7010-11.3.008 
ECLIPTIC ROTATlDN-ROTATE A GIVEN VECTOR If EQUATOR- 8 0709-095JRWROB 
ULTIPLICATION #VECTOR BY SYM~,ETRICAL MATRIX M B 0650-05.2.014 

IIVECTOR DOT PRODUCT B 0104-022JClMVP 
650RLlNEAR PRG. FORCEO INVERSIOIl VECTOR PART. CODE FOR AUGMENT B 0650-10.1.010 

l,llo/ECTOR TRIPLE CROSS PRODUCT B 070<]-0885VGVPR. 
lITO ROTATE A GIVEN VECTOR X FROM rHE EC.UINOX OF B 0709-0945RWRfC 

IICHARACTERISTlC ROOTS ANt) VECTORS B 070 1t-0148NYCRV 
IIlATENT ROOTS AND VECTORS OF A MATRIX ~ 0650-05.2.016 

AR SPECTROSCOPY LATENT ROOTS AND VECTORS OF A MATRIX IIMOLECUL B 0650-05.2.024 
ATRIX.. i#EIGENVALUES AND VECTORS OF A REAL, SYMMETRIC M B 0704-0460MIHOI 

VEL.. IlLEAST SQ. DETER~ FOR A VEL FUNCT .. \ojITH LINEAR INC. OF B 0650-09.6.016 
A VEL FUNCT. WITH LINEAR INC. OF VEL. #LEAST SQ. DETER. FOR 0650-09.6.016 
ISMOGRAM SYN FORM CONT. INTERVAL VELOCITY _ CVL • USE 0650-09 .. 6.018 

TID DATA #LEAST SO .. DETER. OF VELOCITY FUNCTION FOR REFRACT. 0650-09.6.020 
MOVEOUT CaMP. FOR LINEAR INC. OF VELOCITY wITH DEPTH IfNORMfIl 0650-09.6.019 

'PERIPhERAL CARD VERIFIER 0104-0262NYPCV 
IIpERIFPHERAL LINE PRINTER VERIFIER 0704-0262NYPLV 

OT, FLOATING-POINT, FORTRAN LIB. VERSION 1I-SQUARE RO 0704-0399MISRT 
INARY TAPE CORRECTOR. NON-SYSTEM VERSION .8 0709-1055DIBTC 
EMENT SIMULATOR7010 FULL FORTRAN VERSION IIINVENTORY MANAG 7070-12.1 .. 001 

#SD 1402 * SEARCH PROGRAM-CARD VERSION B 1401-01 .. 4.020 
IIARCTAN AlB, FORTRAN II VERSION,SAP CODED. B 0104-0603WH005 

IWIGITAL TERRAIN MOOEL SYSTEM VERTICAL ALIGNMENT PROGRAMS B 0650-09.2.041 
TINES TO READ A CHRONO-LOG CLOCK VIA 116 ECHO ENTRY #ROU B 0104-08430RCLK 

11109 VIPP BUG TRAP. B 0709-1131BW9BU 
/lVIPP INSERT LEADING BLANKS.. B 0104-0895TAVIL 
/lVIP? MERGER.. B 0109-1136BWVIP 

GENERAL PURPOSE /lVIPP MERGER. SECONO PHASE OF A B 0704-0926TAVI I' 
11709 VIPP SORTER. B 0709-1116BWVIP 

GENERAL PURPOSE NVIPP SORTER .. FIRST PHASE OF A B 0704-0926TAVIP 
11109 VIPI' SYNONYM DECK B 0109-1l37BW9SY 

IIVISCOSITY OF LIQUID WATER B 1090-1095WHVIS 
IiVISCOSITY OF STEAM 1090-1095WHVIS 

LINK. MOVE, opHL T ,SECCK t SIGN. STR IP, V~,C TR IIGSEL, FMC TR, 0705-BW-002-0 
RAHAC . 'CUT [. FIll-EARTHWDRD VOLUME CALCULATIONS ON THE 305 0305-09.2 .. 001 

MGRIO SYSTEM VOLljME OETERMINATION 0650-09.6.009 
NSpECIF IC VOLUME OF COMPRESSED lIQUID 1090-1095WHVCL 
NSPECIFIC VOLUME OF SATURATED LIQUID B 7090-1095WHVSL 

"ENTHALPY ENTROPY SPECIFIC VOLUME OF SATURATED VAPOR B 7090-109SWHHSV 
#ENTHALPY ENTROPY SPECIFIC VOLUME OF SUPERHEATED STEAM B 1Q9Q-I095WHHSS 
flFORECASTING lONAL TRAFFIC VOLUMES B 0650-09 .. 2.011 

CYLINDRICAL TANKS illiQUID VOLUMES IN FLAT END HORllONTAL B 0650-09.7~005 
IILOADOMETER ~-6 TABLE B 0650-09.2 .. 031 

IIW-6TAOLE SUI-',MARY B 0650-09.2.071 
UM SOLU OF ORDINARY DIFFERENTIAL W!AUTO ERROR ANALYSIS liN S 0650-04.0.012 
OEC INTERP SYS 650 MAG DRUfoi CALC W/IMMED ACCESS BELL III NFL B 0650-02.0.021 

IIRAt'.jQOM WALK -SIMULATION. 8 1620-11 .. 0 .. 009 
NFN I I ERROR WALK-BACK SUBROUTINE B 0704-0B48ARFER 

IFFUSION ONE-DIMENSIONAL 'WANDA 2,3 NUCLEAR-CODE GROUP 0 B 0104-NUCLEAR 
FUSION ONE-DlIoIENSI0NAl NWANDA-4 NUCLEAR-CODE GROUP DIF B 0704-NUCLEAR 
ODYNAMIC PROPERTIES OF STEAM AND WATER /I THERM B 0704-0428GSSTP 

/lVISCOSlTY OF LIQUIO WATER B 7090-1095WHVIS 
IlHERMOOYNAMIC PROPERTIES OF WATER AND STEAM B 7090-1095WH005 

'DISTRIBUTION OF WATER FLOW IN A PIPE NETWORK B 1620-09 .. 7 .. 001 
/lHARDY-CROSS SOLUTION OF wATER FLOW NETWORK B 0650-09 .. 1.003 

II NEUTRON ENERGY SPECTRA IN WATER NUCLEAR-COOt: B 0650-08.2.021 
RS UWATER SURFACE PROFILE PARAMETE 8 0650-09.2.051 

NWATERWAY COMPUTATIONS 1620-09 .. 2.004 
MUL TANEOUS RECORDS #WAVE RECORD ANALYSIS OF TWO SI 0104-0514CSTUK 

IIFOUR WAY ANALYSIS OF VARIANCE 0650-06 .. 0.053 
#3 WAY MERGE PROGRAM 0104-0421NSMRG 

ING Rwa TSG-l NUCLEAR-CODE ENGINEER 0104-NUCLEAR 
709 FORTRAN. 1# WOPC BUFFEREO 1/0 PACKAGE FOR 0709-091SWDIOF 

IIWEGSTE IN ITERATION B 0104-1234AAWEG 
HAUTOMATIC MINIMUM WEIGHT DESIGN OF STEEL fRAMES 8 0650-09 .. 2.052 

AL APPROXIMATION 'WEIGHTED LEAST SQUARE POLYNOMI B 0650-06 .. 0 .. 009 
lITHE 8UCKLEY-LAVERETT WELGE CALCULATlONS B 0650-09.6~010 

#WELLBORE DEVIATION RECORD B 0650-09.6.001 
R ENTROPY IN LIQUID SUPERHEAT OR WET REGIONS IIENTHALPY 0 B 1090-1095WHSS t 
ANALYSIS HHE WHERRY-WINER METHOD OF FACTOR 8 0650-06~0.028 
L NBACK TRACE SUBROUTINE WHICH DESCRIBES FLOW OF CONTRO B 0704-0901NUBAC 

TAPE UNIT USAGE OTHER THAN THAT WHICH IS no ASSIGN !3 1090-1199PEIBL 
NWHIRLAWAY NUCLEAR CODE B 7090-NUCLEAR 

1#650 SOAP CONTROL PANEL WIRING SUGGESTION B 0650-12.0.006 
-DECIMAL FUNCTION SUBROUTINES #WISCONSIN FUNDAMENTAL flOATING B 0650-03.1.032 

'WOLON-TIS INTERNAL TRANSLATOR. WIT .. B 0650-02.0 .. 01') 
WIT • /iWOLONTIS INTERNAL TRANSLATOR. B 0650-02.0.019 

#HOLLERITH WORD GENERATOR B 0709-1219WOHOL 
'KEY WORD IN CONTEXT B 0704-0884PKKWI 

LGEBRAIC. r-',ULTIWORD KEYS .. IWHOLE WORD KEYS ONLY/ If SORT, A 8 0704-05100RSRT 
'24 WORD PER CARD BINARY LOADER B 0704-0263MULBL 

50 FORTRAN MODIFIED FOR THE 4000 WORD 650 N6 8 0650-02 .. 1.008 
KS UP TO 6 INDICES FROM AN INDEX WORD. IlUNPAC B 0104-0788IBUPF 
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GEBRAIC. KEV AND OEM LENGTH - 1 WOREJ. CLOSED.. NSORT, AL R 0704-05100RSRT 
GEaRAIC. KEY AND ITEM LENGTH - 1 WORD .. OPt:N. h'SORT. AL B 0704-05100RSRT 

II'READS THE SaRT[O K[V WOR.DS FROM NC 139 B 0704-1144NC014 
IIPROGRAM TO SORT THE KEY WORDS FROM NCl38 ~. 0704-1144:'-1C013 

NO ICES FROM FOURIER SE~IES INDEX wORDS, IIUNPACKS THE I B 0704-0188IBS!>F 
/lWRITE ass LOADER STORAGE <"AP B 0104-083D.'lISTP 
IHIRITE SSS LOADER STORAGE tolAP B 0704-0a30MISTP 
/lltRITE CORE JMI\GE ON TAPE B 0704-0830MIIHP 

'READ "'RITE ORUt-'.. B 0704-0647NPR~'O 
NFORTRA~ TAPE WRITE PROGRAM.. B 0704-0899/'1'EFOT 

'SELF LOADING TAPE WRITE PQ.OGRAM.. B 0104-0899METOU 
RV INFO ON TAPE liTO WRITE 2 DIMENSIONAL ARRAV BINA B 0104-0910NuwTII 
AND SIGN ON CRT IIWRITE 6-0[GIT DECIMAL INTEGER B 0704-0362"14117 
IRED-I22 CEllS IIFORTRAN WRITE-UP OF Rio! REQX .. SPAC[ REQU B 0109-0'}46RWFEQ 

M£:RROR CORRECTION CODE kRITER 0 0109-0938VGW[C 
IPROGRAM TAPE WRITER B 1401-13.1 .. 008 

ITAPE PROGRAM FINDER,WRITER,AND SALVAGE B 0650-01 .. 5.011 
BINARY RECORD ON TAPE., /lWRITES A FOURIER SERIES AS ONE [3 0704-07881BWFS 

"SElF LOADING TAPE WRITING ROUTINE B 0704-0781WH004 
"SElF LOADING TAPE WRITING ROuTII'IIE B 0104-078}wH004 

.rAPE READING AND WRI TING SUBROUTtNES A 1401--10-040 
no READ AND CHECK NU WTa-WR tTTEN RE:COROS B 0704-0911NURn 

NSINH x AND COSH X B 0650-01.1.0Q9 
'ARCSIN X, ARCCOS X, SQUARE ROOT X B 0650-03.1 .. 028 

NCUSE ROOT x a 0650-03.1.029 
"NTH ROOT OF X B 7070-08.3.003 

"ARCTAN X B 7070-08.1 .. 001 
'SQUARE ROOT X B 1070-08.3.001 

.¥EN • X • SUBROUTINE B 0650-01.0 .. 00R 
,KIN. X • SUBROUTI"lE El 0650-07.0.009 

NSINH X AND COSH X B 0650-0) .. }.009 
no ROTATE A GIVEN \lECTOR X FROM THE ECUINOX OF B 0709-094SRWREC;; 

,ARCSINE X SUBROUTINE FOR THE IBM 7010 B 7070-08 .. 1.006 
EN X, THIS PROGRAM CALCULATES LN X TO 200 OR 20S. RGIV B 0704-0498CA004 
NVECTDRS OF THE PRODUCT OF A AND X. liE IGENVALUES AND EIGE a 0704-0652RWEG2 
RV ARITH.. .NORMALIZED E TO X-EXTENDED RANGr:; FLOATING BINA B Q704-0310RS013 

*ARCSIN X, ARCCOS X, SQUARE ROOT X 8 0650-03.1.02f1 
IIARCSIN X, ARCCOS X, SQUARE ROOT )C a 0650-03 .. 1.028 

X TO 200 OR 20S. NGIVEN X, THIS PROGRAM CALCULATES LN B 0704-0498CA004 
FORTRAN - FUNCTION URANF - SUBROUTINE FOR A BASIC B 7070-01 .. 9.002 

IIIFS • AFTER SETTING - XX B 0705-PG-005-0 
TO 7010 TAPE RECORD CONVERSION - XXAlS - 11650 B 7070-02.4.001 

NXV SUBROUTINE 8 7070-0B .. l.0IA 
L CRDERS OF THE BESSEl FUNCTIONS Y SUB K TIMES Z UL a 0709-0985RWSF8 

.BESSEl FUNCTION Y SUB N IX/.. B 0104-0704RwaF4 
CLE 11 DIFFUSION ECUATION IN lX, VO SPACE NUCLEAR-CODE " UN B 0650-06.2.011 

IIBESSEL FUNCTIONS JO/X/AND VO/XI 8 0704-0B33RWBJY 
IIBESSEL FUNCTION Jl/XI AND Yi/xi 8 0704-0B33RWBJY 

E BESSEL FUNCTIONS V sua K TIMES Z IilALL ORDERS OF TH B 0709-098SRWBF8 
OF BESSEL FUNCTION J SUB K TIMES I OR I IAll ORDERS 8 0109-0984RWBF7 

'CLEAR BLOCK TO ZERO a 0650-01.6.006 
'ZERO DISK-FILE 1/CO&5/CD A 0650--UT-I02 

IIBESSEl FUNCTIONS OF ORDER ZERO. B 0704-0636RWBF2 
II ZERO, MINIMUM SOLVER 6 0704-\04lJPZOM 

IIZERDS OF A COMPLEX POLVNOMlAl a 0704-0405PFIPC 
IIZEROS OF A COMPLEX POLYNOMIAL a 0104-0225GMZER 

E PRECISION 'ZEROS OF A POLVNOMIAL IN DouaL B 0104-0766ANC20 
IlZEROS OF A REAL POLYNOMIAL. a 0104-D405PFZPR 
IllEROS OF COMPLEX POLVNOMIALS 8 0650-07.0 .. 006 

II ZEROS OF COMPLEX POLYNOMIALS a 0704-0692JPZPO 
Al/zERP/. #ZEROS, eXTENDED RANGE POLYNOMI B 0104-0565CA004 

'ZEROS,ARBITRARY FUNCTIONIlARFI 8 0704-0565CA005 
cml,PUTER SYSTEM ,_ ZEUS PROGRAM ANALVSIS _ -ZPA _ B 7070-01 .. 9 .. 004 

'lIP - INSTANT PRINTING _ B 1401-01 .. 4.009 
JFORECASTING ZONAL TRAFFtC VOLUMES B 0650-09.2 .. 011 

WORK ITRACING A MIN. PATH BET. lONE CENTROIDS OVER A ROAD NET B 0650-09.2 .. 080 
ION ONE-DIMENSIONAL 1l00M NUCLEAR-CODE GROUP DIFFUS B 0104-NUCLEAR 
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IBM Appllc:a.tloll • By.tam. Program. Library Ab.trad: ro. Numbal" 0305-AT-007 

THREE TRACE PROGRAMS, SWRED PROGRAM, PROCESS PANEL, POST TRACE 

A'ostract: 

~ One program traces the store processj the second allows the control 
panel to be traced by the RAMAC 305 independent of the store program. 

IBM AppUc:a.tlon • Sy.tam. Program. Library Ab.trad: I'U. NumbBl' 0305-LM-005 

PROGRAMMED DIVISION 

Abstract: 

Purpose: This program presents two methods of division. They are division 
using a tape of reciprocals, and division by iterative techniques. 

Restrictions: The method of reciprocals is feaSible if there are not morc than 
1~, 000 divisors.. 

IBM: Appllcatlon Ie Sy.tam. Programa Library Ab.tract rUe NumbBl' 0305-LM-006 

FLOATING POINT SUBROUTINES FOR THE 305 RAMAC 

Abstract: 

Purpose: Six floating point subroutines have been developed: Three perform the 
arithmetic operations oi (1) floating point add or subtract; (2) floating point 
multiply; and (3) fioatin9' point divide. Three routines provide for comparison 
of floaUnq point numbers and conversion routines between fixed and floatinq 
point numbers. 

~~~t;§B~n±s:. 9:~~~;?: ~~~~civ~~ts~~~b~r:::~~:~~d ::~~..it~~I~OOOO 
One utilizes the general purpose process control panel and the other requires a 
special wired panel. 

Storage Requirements: Three drwn tracks. 

Remarks: All operations take approximately 1/2 t.o 1 second. The shorter times 
are gained by use of the special purpose panel. 

IBM: AppUcaUoD Ie Sy.tam. Program. Library Ab.tract FUe Humbe" 0305-:Ml-002 

LINEAR PROGRAMMING ROUTINE 

~ 

Purpose: The program allows the solution of linear programming problems. 

Method: The simplex method is used. 

Restrictions: The maximum array that can be operated upon is 82 x 97. 

Storage Requirements: One disk. 

Machine Requirements: Automat1~ division. 

Additional Requirements: All arithmetic computatlons are performed by fioatiIlQ' 
point subroutines. Data may be entered in fixed or floating point format. 

IBM Application&.: System. Program. Library Ahlltract FUe Numbor 305-MI-004 

305 GENERAL PURPOSE: BOARD TEST DECK 

Abstract: 

Purpose: This card deck Is utilized to insure the proper wiring of a General 
Purpose Process Control Panel. Proper communications with the punch, printer, 
and typewrIter are checked. The program prints out the results of proqram exit 
tests as they are accomplished. 

Method: Not applicable 

Restrictions. Range: Not applicable 

Storage Requirements: No disk storage area is required. 

Equipment Specifications: No optIonal features are required. 

(Continued on next column) 

A - 305 

Additional Remarks: User should be aware of "Record Advance Overflow" modlIi
cations which must be made to General Purpose Process Control Panel before 
operating test deck. Program Is written for use with the 370 Printer. 

IBM AppllcaUoft Ie By.lam. Program. Library Ab.tract ru. Humber 0305-PR-OOl 

A COMPUTER PACKAGE FOR THE IBM 305 RAMAC 

Purpose: The computer package is an interpretive programming system for 
performing scientific and engineering computations on the RAMAl.; 305. 

Restrictions: 'The package will handle either fixed or floating point numbers. 
Fixed point numbers are carried as 10 digits. Floating point numbers are 
carried in a 2 and 8 notation. 

Additional Remarks: The simulated instructions are of the 2 address variety. 
Each address may be notified by one of 9 pseudo index registers. The following 
functions are included: 

Square root 
Sine 
Cosine 
Logarithm 
Exponential 
Arctangent 
Arcsine 

Machine Requirements: AutOInatic division.. 

Storage ReqUirements: 60 disk tracks. 

IBM Application Ie System. Programs Library Abstract rna Nwnber 305-SP-003 

SYMBOLIC PROGRAMMING AND ASSF.MBLY FOR THE IBM RAMAC 305 

Abstract: 

Purpose: This system provides the programmer with a symbolic programming 
lanquaqe for the IBM RAMAC 305. In addition, an assembly program is provided 
for translating the symbolic language into the machine l.angua.qe of the RAMAC 305. 
The language contains operations for handling normal proqram exits and. General 
Purpose Process Control Panel instructions. The output of the program is a deck 
of self-ioad1nq, one-inslruction-per-card load cards, and a listing of the symbolic 
program steps and their translation. 

Method: Not applicable. 

Restrictions. Range: Not applicable. 

Storage Requirements: The General Purpose Process Control Panel is required for 
operating the assembly program. Any control panel may be used for operatinq the 
assembled program. The assembly program requires 300 sectors of disk storage. 

Equipment Specifications: The program requires no optional features. 

Additional Remarks: The 300 sectors of disk storage referred to for operating the 
assembly program must be contained in the file containing addresses 000000 to 
099999 on a RAMAC 305 which has six character RAMAC addresses. No op code 
which contains a disk storage address as an operand can be utilized with a six 
digit disk address. 

IBM Application Ie Systems Programs Library Abstrad Fne Number 305-UT-008 

305 UTILITY PROGRAMS 

Abstract: 

Purpose: The programs contained in this package may be classified as follows: 

(1) programs which transfer data from punched cards to a speCific location 
within the RAMAC; 

(2) programs which transfer data from one location within the RAMAC to another 
(e. cr., from processitlCJ drum to disk storage, and vice versa); and 

(3) programs which transfer data from specific locations in disk storage to cards 
or printed input. 

Method: Not applicable. 

Restrictions. Range: Not applicable 

Storage ReqUirements: AU oJ the programs operate. froIn. tra.ck I. 

Equipment Specifications: No optional features are required 

Additional Remarks: The proqrams which utiliZe disk storage will only operate on 
the file containing sectors 000000 - 099999 on an IBM RAMAC 305 which utilizes 
six digit disk addresses. 
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IBM Application &. Systems Programs Library Abstract FUe Nwnber 6uQ-A'l'-001 

GENERAL TRACING ROUTINE 

Purpose: This program has been designed to aid programmers in debugg
ing programs written in SOAP 11 language for any 650 system. 

Range: Docs not apply. 

Accuracy: Docs not apply. 

Floating/Fixed: Docs not apply. 

Mathematical Method: Docs not apply. 

Storage Required: The program is available in either regional or syznbolic 
form. The sytnbolic program requires ZOO + 3N + 5M + K drum locations, 
where N is the number of points within the program to begin tracing, M 
the number of distinct loops to be traced, and K the number of stopping 
points. The regional program does not require the additional K locations, 
and is available for output synchronizers I or 2.. A maximum of 45 
stopping points is allowed in dtlll::r program. 

Speed: Not given. 

Relocatability: Not given. 

~ The program will trace all 650 system instructions. There arc 
two conditions which will cause an automatic skip-out: if a load card is 
read, or if an inquiry is made while in the tracing mode. When either of 
these occurs tracing ceases, and the program being traced will resume at 
high speed. The tracing program will be re-entered at the next encoun
tered skip-in point. U the D-address of a branch-on-inquiry instruction 
is chosen as a skip-in point, the inquiry subroutine may be traced. The 
programmer, if he so desires, may trace index registers by including a 
control card. 

Requests for program decks should specify which type is desired, i. c., 
syntbolic or regional for output synchronizer I, or regional for output 
synchronizer 2.. 

650 System: One 533 required. 

Special Devices: Alphabetic device for SOAP assembly. 

IBM Application Be Syeteme Program. Library Ab.trnct rUe Number 650-FO-30l 

FORTRANSIT I 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. Three card passes are required. 

Restrictions: The program processes the following statements: AriUuuetic; 
GO TO n; GO TO (n1 •.. ut), ij IF; PAUSE; STOP; DO; CONTINUE; DD.AENSION; 
READ; PUNCH; END. 

Machine Requirements: 533 with alphabetic device. 

IBM AppHcatlon It Sy.tema Programs Librnry Abstract File Number 650-FO-302 

FORTRANSIT I S 

Abstract: 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. Three card passes are required. 

Restrictions: The program processes the following statements: Arithmetic; 
~~~ ~~~JjOE~b: •• ni', ij IF; PAUSE; STOP; DO; CONTINUE; DIMENSION; 

Machine Reguirements:· 533 with special character device. 

A - 650 

IBM Application r.c System. Programe Library Abstract File Number G50-FO-303 

FORTRANSIT II 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. Three card passes are required. 

Restrictions: The program processes the following statements: Arithmetic; 
~~~ ~u~~IIOE~i,:" 1\), ij IF; PAUSE; STOPj DO; CONTINUE; DIMENSION; 

Machine Requirements: Floating Point Arithmetic, Indexing Registers, 533 with 
alphabetic device. 

IBM Application r.c Syetem. Programs Library Abstract FUe Number 650-FO-301 

FORTRANSIT II S 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. Three card passes are required. 

Restrictions: The program processes the following statements: Arithmetic; 
~~k~ ~u~~J;OE~b: •• nil, ij IFj PAUSE; STOP; DO; CONTINUE; DIMENSION; 

Machine ReqUirements: Floating Point Arithmetic, Indexinq Registers, 533 with 
special character device. ' 

IBM Applica.tion Be Sy.teme Programs Library Abstract File Number 650-FO-305 

FORTRANSIT ill 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. 

Restrictions: The program processes the following statements: Arithmetic; 

~g~;L~~C~~R(~~Dj' PU~2H!; E~b~~~~ irg~; ~~~g~~~u~~~~7::~~; 
TAPE; WRITE OUTPUT TAPE; PRINT; BACKSPACE; REWIND; END FILE. 

Machine Reguirements: Floating Point Arithmetic; Indexing Registersj 533 with 
alphabetic device; three 727 tape drives; standard 407. 
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IBM Application &; Systems Programs Library Abstract File Number 650- LM-004 

FLOATING POINT SINE A AND COSINE Pi 

Purpose: This subroutine computes the sine or cosine of the angle A 
expressed in radians. 

Range: Accepts any argUlnent where !AI .::::: (Z IT . 107 ) - ¥-. 

Range of Argument Ma.'dmum error 

IAI <.ZIT 3.5 in the 8th significant digit 

.Z IT SIAI<ZTT 2.7x 10- 7 

Z TT S!AI .::::: ZOTI 5.4x 10- 7 

2TT . 107-K ;$ IAI"< ZTr . 108-K 3. I in the Kth decimal place 
IK = 1. 2, •. ,6) 

Floating/Fixed: Uses floating point. 

Mathematical Method: The Rand Approximation is used for Sin X where 
TI/ Z oS X:5TT/ Z. The method of reduction and the solution originated 

with Mr. D. W. Sweeney. 

Storage Required: The routine requires 55 storage locations between 
0000 and 0068 inclusive. The 14 unused locations are available to the 
programmer. 

Speed: The routine takes 123 ms. for Sine and 
-- 128 ms. for Cosine. 

Relocatability: Relocatable SOAP II cards. 

Remarks: Relocate only by an even amount. 
Note: As the power of 10 increases, the number of significant digits in 

the result decreases. This is due to the limitation of significant 
dhdts available in the original Angle A. 

650 System: One 533 and automatic floating decimal arithmdic. 

IBM Application & Systems Programs Library Abstract File Number 

FLOATING POINT ARCTANGENT 

Purpose: This subroutine computes the arctangent of floating point 
numbers. The result is in radians. 

Range: The rouHne accepts all arguments X where 

3. 16ZZ777 x 10- 26 ,:<; Ixi < 3. 16ZZ777 x 1024 

Accuracy: The absolute error is less than 10- 7 . 

650-LM-005 

Floating/Fixed: The routine is written utilizing automatic floating point 
arithmetic . 

Mathematical Method: The method is based on the work of Dr. E. G. 
Kogbetliantz, IBM, WHQ, and utilizes a continued fraction form of the 
expansion of I!X arctan X in the interval (O, 1). 

Storage Required: The routine requires 49 locations. 

Speed: Execution time is 127 milliseconds. 

Relocatability: Routine is written in relocatable SOAP II form. 

~emarks: Relocate by an even amount. One indexing register is used; the 
contents are not restored. 

650 System: One 533, automatic floating decimal arithmetic, and one 
indexing register are required. 

Special ~evices: For SOAP assembling, an alphabetic device is required. 

IBM Application &; Systems Progr:uns Library Abstract File Number .650-LM-006 

SQUARE ROOT 

a) Computes the square root of X for any X ~ 0 in floating decimal form. 

b) Range: Any floating decimal argument, 

00 S machine exponent S 99. The error is less than one in the e,ighth place. 

c) Method is a linear approximation involving a table look up followed by two 
iterations with Newton's formula. 

d) Storage required: 56 locations. Relocatable. Execution time approximately 
75 milliseconds. 

e) The program is in relocatable SOAP II form. 

f) Alphabetic device used (for SOAP II assembly). 

IBM Application &: Systems Programs Library Abstract File Number 650-LM .. 007 

Nth ROOT FIXED POINT SUBROUTINE 

Abstract: 

a) Computes the Nth root of a single precision fixed point argument A. 

b) Range: O. 0000 00001 S As 0.9999 99999, N > O. The number of Significant 
places is approximately equal to ten minus the number of preceding zeros in A. 
Maximum accuracy - nine digits. 

c) Iteration of Bailey's function. 

d) Relocatable SOAP II; occupies 78 locations. Speed is dependent upon Nand 
the desired accuracy. The average speed is apprciximately 600 m. s. 

e) The desired accuracy may be determined by the adjustment of a constant. 

f) Minimum 650. 

IBM Application &; Systems Program.a Library Abstract File Number 650-LM-008 

FLOATING POINT EXPONENTIAL 

Purpose: This routine computes lOX and eX for floating point arguments 
using automatic floating decimal arithm.etic and three indexing registers. 

Range: The routine accepts arguments for lOX 
-- Ixl <49 
The routine accepts arguments for eX 

Ix) ~ 1I2.8Z666 
An error stop is provided for arguments outside this range. 

Accuracy: The max.imum error is 1 in the 8th significant digit for positive 
exponents and less than 1 in the 7th significant digit for negative exponents. 

Floating/ Fixed: Floating decimal aritlunetic. 

Mathematical Method: (Adapted for floating decimal aritlnnetic and index 
registers from W. E. Stuart's "FRATS" library program 3.1.026) 

eX is reduced to 10(log e)x = 10' 43429448x which is computed in fixed point 

using a Hastings polynomial approximatio1\ over the range 0 ~ uS 1/10. 
For negative exponents, eX = IIe Ixl. 

Storage Required: Requires 84 drlUIl locations within a group of 100 
locations. The unused locations are available to the programmer. 

Speed: 120 rns. for Hr 
lZ7 ms. for eX 

Relocatability: Relocatable SOAP 1I form. 

Remarks: Three indexing registers are used and not restored to their 
original values. 

650 System: One 533. automatic floating decimal arithmetic, and three 
indexing registers. 

Special Devices: Alphabetic device for SOAP II assembly. 
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mM. Application k SYBtemB Programll Library Abstract rUe Nunber 650-GM-009 

Nth ROOT FLOATING POINT SUBROUTINE 

Purpose: This Tout.ine computes the Nth Toot of a single precision floating 
point argument A. 

~ +.OOOOOOOOOO:S A :S +.9999999999, N > O. 

Accuracy: The subroutine exits to the main program when two successive 
approximations di££er by 2. x 10-8 . 

Floating/Fixed: The format of the floating point number is • xxxXxxxxmm, 
with floating zeros in the form 00 0000 0000. 

Mathematical Method: Iteration of BaUey' s Function. 

Storage Required: 79 locations. 

Speed: Speed is dependent upon N and the desired accuracy. 

RelocatabUity: The subroutine is fUTniBhed in relocatable SOAP II form. 

Remarks: The desired accuracy may be modified by the adjustment of a 
~ 

650 System: One 533 and automatic flo~ting decimal arithmetic. 

Special Devices: Alphabetic device for SOAP II assembly. 

IBM Application ... Systam. Programs Library Abstract Fila Number 650-LM-Ol0 

FLOATING POINT SQUARE ROOT SUBROUTINE 

Purpose: This routine computes the square root of numbers in floating 
decimal form using an initial approximation an d five iteration iii with 
Newton's method. This progranl was designed to use a minimum of drum 
space. 

~: This routine accepts floating point numbers of the form. 
• DDDDDDDDMM. Answers are in floating point form and all eight 
Significant digits are exact. 

Mathematical Method: After taking an initial approximation, Newton's 
method is used to fini the square root. With the initial approximation 
used, this method converges to eight Significant figures in five iterations. 

Storage Required: 2.1 Pennanent drum locations including a programmed 
stop for negative argument III. 30 Ten1poraa'y storage locations. 

Speed: 140 ms. 

The deck is in SOAP 11 form. 

Remarks: The routine uses index r.cgister B which is not reset. 

IBM 650 System: This routine requiTl!s a 650 with floating decimal 
arithmetic device and one index register. An alphabetic device is needed 
for SOAP II assembly. 

IBM Appllcatlon .. Systems Program a Library Abatraet FIle Number 650-LM-Oll 

FORTRAN SUBROUTINES 

Abstract; 

Purpose: This is a collection of subroutines to be used in conjunction with the 
650 FORTRAN, Program #650- FO-30a. The subroutines are: absolute value, 
cosine, sine, and square root. 

A - 650 

IBM AppUcaUon ... Syst.,m. Programs Library Ab.tract rUa "umb.,r 050-LM-012 

FORTRANsrr SUBROUTINES 

Abstract: 

Purpose: This is .R collection of subroutines to be used with the 650 FORTRANsrr 
programs. The subroutines are absolute value, cosine, sine, and square root. 

IBM Appllcatlon .. Sy.t.,ms Programll Library Abatract FUe Number 650-SM-402 

SORT 2 

Purpose: Sort 2 1s a generalized tape sorting program. 

Restrictions: Program sorts unblocked fixed-length records. Maximum record 
is 60 words. Maximum of 5 control fields. File must be within 1 or 2 reels of 
tape. 

Method: 2-way merge. 

Equipment Specifications: 727 Magnetic Tape Units 

Additional Remarks: Routines for tape labeling, error corrections, restart pro
cedures, ·record count, and hash totals are included. 

IBM. Application ... Sy.tem. Program. Library Abstract Fila Number 0650- SP- 201 

BASIC SOAP 2A 

Purpose: This program processes programs written in symbolic language and 
produces one-far-one machine language instructions. 

Restrictions: A maximum· of 300 labels are processed per pass of card deck. 
It assembles instructions for a 2K machine. 

Machine Reguirements: 533 with alphabetic device. 

IBM AppUcation .. Systams Programs Library Abstract Fila Numhar 0650-SP-202 

TAPE SOAP2A 

Purpose: This program processes proqrams written in symbolic language and 
produces one-for-one machine language instructions. 

Restrictions: A maximum of 300 labels are processed per pass. It assembles 
instructions for a 2K machine. 

Machine Requirements: 533 with alphabetic device; two 727 tape drives. 
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IBM Application It Sy.tem. Program II Llbtary Abstract rUe Number 0650-SP-203 

SOAP 2L 

Purpose: This program processes programs written in symbolic language and 
and produces one-for-one machine language instructions. SOAP 2L will process 
LITERALS and three other pseudo-ops. not handled by SOAP ITA. 

.Eestrictionsj A maximum of 300 labels are processed per pass of card deck. 
It assembles instructions for a 2K machine. 

Machine Requirements: 533 with alphabetic device. 

IBM Application Ie Sy.tem. Programll Library Ablltract rUe Number 065Q-SP-204 

TAPE SOAP 2L 

Abstract: 

Purpose: This program processes programs written in symbolic language and 
produces one-far-one machine language instructions. SOAP 2L processes 
LITERALS and three other pseudo-ops. not handled by SOAP II A. 

Restrictions: A maxirmun of 300 labels are processed per pass. It assembles 
instructions for a 2K machine. 

Machine Reguirements: 533 with alphabetic device. Two 727 tape drives. 

IBM Application & System. Programll Library Ablltract rUe Number 0650-SP-205 

SOAP II A - 4000 

Abstract: 

Purpose: This program processes programs written in symbolic language and 
produces one-for-one machine language instructions. 

Restrictions: A maximum of 1200 labels are processed per pass of card deck. 
It assembles instructions for a 4K machine. 

Machine Reguirements: 533 with alphabetic device. 4K drum. 

IBM Application & Sy.tl!!ma Programll Library Abstract rUe Number 0650-SP-206 

SOAP 42 

Purpose: This program processes programs written in symbolic language and 
produces one-far-one machine language instructions. 

Restrictions: A maximum of 300 labels are processed per pass of card deck. 
It assembles instructions for a 4K machine. 

Machine Reguirements: 533 with alphabetic device. 

laM Application &t Systems Programs Library Abstract File Number 650-UT-002 

CARD-TO-TAPE ROUTINE 

Purpose: This utility routine for the 650 tape system is designed to 
C'OIi"Ve'rtcard records to tape records. 

Range: Numerical or alphanumerical records contained in from one to 
fifteen cards can be converted to tape records of from one to sixty words. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

Storage Required: The program and its five-per-card loading routine use 
273 drum locations including the 1951 read bal).d. 

Speed: When tape writing is in the alphanumerical made, operating speed 
1S approximately 200 cards per minute if not more than six words are 
taken from each card. IT writing is in the numerical mode, the same 
speed will be maintained if not more than seven words are taken from each 
card. These rates apply to 533 input; if input is by means of a 537 or a 
407, the maximum card reading rate (ISO cards per minute) wiU be main
tained regardless of the number of words taken from each card. 

Relocatability: Not in relocatable form. 

Remarks: None. 

650 System: One 727 tape unit and any card input device. 

Special Devices: None. 

IBM Application &t Systems Programs Library Abstract FUe Number 650-UT-003 

TAPE-TO-PRINTER/PUNCH ROUTINE 

Purpose: This utility routine is designed to punch or print records from a 
reel of magnetic tape. Output is eight words per card or per line. 

Range: Nwnerical or alphanumerical records of any length can be pro
cessed. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

Storage Required: The routine requires 50 locations plus the read and 
punch areas of the 1950 band. (IT indexing registers are not used, 56 
locations are needed.) 

Speed: Operates at maximum punch or print rates. 

Re1ocatability: Written in SOAP II regionalized form. 

Remarks: The program consists of two versions: one for a system with 
indexing registers and one for a system without that feature. Requests for 
card decks should specify which version is desired. 

650 System: One 533 or one on-line 407 printer; one 727 tape unit. 

Special Devices: None. 



A - 704 

IBM Application &; Syetomo Programs Library Abstract File Number 0704-FO-037 IBM AppHcatlon t..; BVlltllma Programs Library Abstract. FUe Number 070,1· SI-042 

4K 704 FORTRAN PROGRAMMING SYSTEM 

Abstract: 

Purpose: Thc IBM Formula Translating System, 4K 704 FORTRAN, is an 
automatic coding system for the IBM 704 Data Processing System. More pre
cisely, it is a 704 program which accepts a source program written in the 
FORTRAN lanquage, closely resembling the ordinary language of mathematics, 
and which produces a machine-lanquage object program ready to be run on a 704. 

IBM Application h. Systems Programs Library Abstract File Number 0704-FO-03c 

8K 704 FORTRAN PROGRAMMING SYSTEM 

Abstract: 

PurpoGe: The IBM: Formula Translating System, 8K 704 FORTRAN, is an 
:lutor.1.3.tic codin!} system for the IBM 704 Data Processing System. More pre
cisely, it is a '704 program which accepts a source program written in the 
FORTRAN language, closely resembling the ordinary language of mathematics, 
and which produces a machine-language object program ready to be run on a 704. 

IBM Application &. Systems Programs Library Abstract FUe Number 0704-FO-039 

32K 704 FORTRAN PROGRAMMING SYSTEM 

~: 

Purpose: The IBM Formula Translating System, 32K 704 FORTRAN, is an 
automatic coding system for the IBM 704 Data Processing System. More pre
cisely, it is a 704 program which accepls a source program written in the 
FORTRAN language, closely resembling the ordinary language of mathematics, 
and which produces a machine-language object program ready to be rlUl on a 704. 

IBM AppUcation &; Systems Programs Library Abstract File Number 07o,I-SI-041 

Simulation of the 1110 with the 701/700/7090 

p~ rrhe program enables the user to test and correct 1410 programs 
prior to installation of an IBM 1410 data processing system. The system 
will trace or dump simulated programs. 

Restrictions: The program simulates standard card and tape systems. 
The simulated 1410 has 20, 000 core storage positions. Using Basic 
Autocodes the simulator will assemble 1410 programs. A maximum of 
one disk of 1405 storage can be simulated. 

Timing: The 701 takes approximately 20 times longer than if the program 
was running on a 1110. 

Equipment Specifications: 
32,676 words of core storage 
4 tape units + 1 for simulated 1410 tape units + 2 for disk 

Additional Remarks: This program is distributed on a systems tape. 

Simulation of tJ1C 1410 with the 70'1j709/709P 

Purpose: The program enables the user to test and correct 1410 programs 
prior to installation of an IBM 1-110 data processing system. The system 
wjll tra("p or dump simulated programs. 

Restrictions: The program simulates standard card and tape systems. 
The simulated 1410 has 20,000 core storage positions. Using Basic 
Aulocodes tile simulator will assemble 1410 programs. A maximum of 
one disk of 1405 storage can be simulated. 

Timing: The 700 takes approximately 20 times longer than if the program 
was running on a l4~0 .. 

EqUipment Specifications: 
32, 6?B words of core storage 
,1 tar:e units + 1 for simulated 1410 tape units + 2 for disk 

Additional Remarks: This program is distributed on a card deck. 
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A - 705 

IBM Application Ie Sy.tem. Program. Library Ab.tract FUe Number 0705-AT-057 IBM Application Ir: Systems Programs Library Abstract FUe Number 0'(05- PR-044 

APTS 80 

~ 

~ An automaUc program testing system for the IBM '105 ill, consisting 
of a coordinated set of the "80 Series" utility proqrams that are used in testing, 
modified so that the utility programs themselves may be loaded automatically 
from a utility tape, and. their control cards from the card reader or other input 
device independent of the utility tape. With APTS 80, aU proqrams being tested 
may be loaded from a. single tape, and test data cards and program correction 
cards may be read from the card reader. 

IBM Application" SYlteml Program. Library Abstract FUe Number 0705-CV-045 

705-1401 A ASSEMBLY PROGRAM 

Abstract: 

Purpose: To assemble, on the 705, programs written in 1401 symbolic language; 
to produce as the end result of the assembly a listing and program cards in 
1401 mlIChine language. 

Maeh1ne Requirements: The 'l05 .. 1401A Assembly Program will run on a Model I, 
II, lII, TCU, TRC, DB. 

Magnetic Tape Drives Required: Three (3) If card reader inpu~ 
Three (3) If tape Input-single assembly. 
Four (4) 1f tape input-multiple assemblies. 

mM Application .. Systems Programs Library Abstract FUe Number 0705-10-047 

705 ill rocs 

~ 

Purpose: IOCS handles reading and writing, checkpo1nt and restart, error cor
rection, beg1nn1nq and end-af-reel and beginninq and end-of-iUe processing, 
tape record blocldnc;:r and de-blocking, and label checking. Macro-instructions and 
control parameters coded by the programmer cause generation of linkages to IOCS 
subroutines, Which in turn perform the spec1fied functions. 

An input/output memory restote system (lOMB SB) operates in conjunction with IOCS. 
to restore program status from periodically recorded checltpoints, so that in the 
event of program interruption, previous processing need not be repeated. 

Storage Requirements: Preassembled IOCS occupies 17,074 locations. 

Equipment Specifications: 705 Model ill 
767 Data Synchronizer 

IBM. Application Pot. Systems Programs Library Ablltract FUe Number 070ii-MI-058 

LIST 75 

Purpose: This program, using program cards as input, produces a sorted 
llstlnq of a program's instructions by storage location, storage unit, 
mnemonic operation code, and address. This output is helpful in analyzing 
a program for transfer points, modified instructions, instructions that set 
or reset switches, etc. 

EqUipment SpecHications: 705 Model I or Model II 
754 Tape Control 

IBM Application Ie System. Programs Library Abstract rUe Number 0705-W-059 

LIST 77 

Abstract: 

Purpose: This program, usinq program cards as input, produces a sorted 
listing' of a program's 1nstructions by storage location, storage unit, mnemonic 
operation code, and address. This output is helpful in analyzing a program for 
transfer points, modified instructions, instructions that set or reset switches, 
etc. 

Equipment Spec1f1cations: 705 Model I or Model n 
2 777 TRC's 

7058 PROCESSOR 

~ 

Purpose: The 7058 Processor accept5 six programming languages: Autocoder mj 
Decisionj Report/File Writing-; Arithmetic; Table Creating; and FORTRAN. It will 
operate with any input/output device, on a 705, 705 ill, or 7080 and assemble pro
c;rrams for any model 705 or a 7080. 

7058 Processor languages, described below, permit a wide variety of programming 
to be stated in terms of the data processing results de::;ired, rather than the machine 
operations required to accomplish it. Extensive use of these languages will greatly 
reduce coding effort and the incidence of clerical and logical errors, and will 
Simplify problems of debugging and program mainte.nance. A statement in any of the 
languages may cause generation of an entire pretested routine that will efficiently 
perform the data processing defined by the statement. Within anyone program, 
routines in the various Processor languages may be intermixed. 

Autocoder m: This advanced programming language provides a vocabulary of 
merunonics corresponding to actual machine operations, and a set of macro
instructions which, when processed, produce coding sequences that will transmit 
data, control program branching, perform automatic-decimal-point arithmetic, and 
modify addresses. The operands or Autocoder III statements may be written as 
symbolic representations of the information to be operated upon, and symbolic 
addre:::;ses, or tags, may be used to define the memory locations of data or of par
ticular routines within the program. Data input and output fields may be defined in 
terms of the format of the data including the placement of decimal points, commas, 
dollar signs, etc. 

Reoort/File Writing: 'This language consists of a vocabulary of nineteen words which, 
when used in a prescribed manner, cause generation of routines that will create tape 
files or produce printed reports. Statements in this language describe the format of 
print lines or tape records by specifying the contents and spacing of report headings, 
page headings, and detail lines. A date and page numbering may be included in the 
reporL PrOvision is made also for accumulating COWlts or totals of any designated 
fields in the records being processed, and for printing these in stated formats upon 
the oc.~urrence of changes in selected fields of the records. Routines in the Reportl 
File Writing language may be included at appropriate points in programs, and when 
complied by the Processor will result in error-free sequences of optimal coding 
that will produce reports or tape files, the contents and format of which will be 
precisely as spec1fied. 

~i)e-cisio~-M~iw:-By u~Oi this-language; a sinrjle- logical statemenT-may"b"e-" 
written at any point in an Autocoder ill portion of a program to specify all the con
ditions on which a program decision is to be based, and the alternative courses 
the program is to follow if the conditions are satisfied or not satisfied. A single 
word, TEST, is the vocabulary of the language and is written as the operation of a 
Decision-Making statement. The operand is composed of tags, literal constants, 
and special codes that express the relationships (e. g., higher than, not zero, etc.) 
that define the individual conditions. Conditions are linked within a statement by 
logical connectors and are grouped in a prescribed manner to form the complete 
conditional statemenL Decision-Making statements are translated by the Processor 
into instrnction sequences thai will perform the necessary analyses and other pro
cessing by the best possible methods. 

Arithmetic: With statements similar to Decision-Making statements, mathematical 
operations upon any number of fields may be specified, in order to create a result 
field. The word MATH in the operation field signals that the operand contains a 
free-form arithmetic expression consisting of tags and/or literals separated by add, 
subtract, multiply or divide symbols, with p::>ssible parenthesization. Specialized 
error protection, field modification, and redefinition of intermediate results are some 
optional features. These statements are translated by the Processor into automatic
decimal-point macro-instructions, chained to produce the most efficient machine 
coding. 

Table-Creating: This language permits automatic use of memory searching tech
niques by creating a string of variables with their associated data and a set of 
controls to accomplish the searching. Following a statement with TABLE in the 
operation field and containing defining parameters, the programmer supplies the 
table entries or range of entries. These entries are translated by the Processor 
into a table suitable for serial or binary searching. Such a table may be utilized 
by macro-instructions, Report/File Writing statement andlor Decision-Making 
statements. 

FORTRAN: This is a laJlquage for programming generalized computational problems. 
705 FORTRAN programs may contain Autocoder statements at appropriate points. 
705 FORTRAN permits three subscripts and constant values of range 10-99. All 
the advantages of 7058 Processor assembly are available to the user. 

Equipment Specifications: 40,000 positions of storage 
8 tape drives. 

IBM Application k Systems Programs Library Abstract FUe Numbor 0705-PR-131 

705/7080 COBOL and COMMERCIAL TRANSLATOR PROCESSOR 

~ 

Purpose: The processor translates programs written either in COBOL 61 or 
Commercial Translator to machine language programs for the 705 Models 1, IT 
and ill, and the 7080. Use of the processor in programs written for the 705 
Models I and II is restricted, in that input/output routines must be written in 
Autocoder language. For the 705 Model m and the 7080 it is possible to write 
programs completely in COBOL or Commercial Translator. (Continued on next page) 
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The 705/7080 COBOL and Commercial Translator Processor includes all the 
features of the 7058 Processor, Version #2. It may be used to compile programs 
written in Autocoder, FORTRAN, Report Writer or the Decision, Arithmetic 
and Table languages as well as COBOL and Commercial Translator. Further, a 
COBOL or Commercial Translator program may utilize any of the languages 
available With the 7058 Processor. 

Machine Configuration: A 705 Model II, 705 Model m or 7080 with a minimum of 
eight tape units plus a card reader or additional tape unit for the source program. 
The availability of additional tape units will normally result in increased speed 
of compila~~m. 

IBM Application &: Systems Programs Library Abstract FUe Number 0705-SM-048 

SORT 54 

Abstract: 

. Purpose: SOrt 54 is a generalized three-way merqe sorting program. It is 
capable of modifying itself according to control card specifications. 

Equipment Specifications: 

IBM 705 (Modell or Model m 
754 Tape COntrol 
7 727 Tape Drives 
717 Printer 

Additional Remarks: Sort 54 incorporates checkpoint, restart, and interrupt 
sort procedures. It accepts single or blocked fixed length records or single 
variable length records. 

IBM Application &: Systems Programs Library Abstract File Number 0705-SM-049 

SORT 54T 

~ 

Purpose: Sort 54T is a generalized three-way merge sorting program. It is 
capable of modifying itself accordinq to control card specifications. 

Equipment Specifications: IBM 705 (Modell or Model m 
777 Tape Record Coordinator 
7 727 Tape Drives 
717 Printer 

Additional Remarks: Sort 54T incorporates checkpoint, restart, and interrupt 
sort procedures. It accepts single or blocked fixed length records or single 
~riable ~en~h records. 

IBM Application lit. Systems Programs Library Abstract FUe Number 0705-SM-050 

SORT 57 

Abstract: 

Purpose: Sort 57 is 'a generalized four-way merge sorting program. It is 
capable of modifying itself accordlng to control card specifications. 

Equipment Specifications: IBM 705 (Modell or Model m 
2 777 Tape Record Coordinators 
7 727 tape drives 
717 Printer 

Additional Remarks: Sort 57 incorporates checkpoint, restart, and interrupt 
sort prc;>cedures. It accepts single or blocked fixed length records. 

IBM Application lit. SystenlB Programa Library Abstract File Number 0705-SM-051 

SORT 54/ 

Abstract: 

Purpose: Sort 54/ Is a generalized three-way merge sorting program. It is 
capable of modifying itself according to control card spec1f1caUons. 

Equipment Specifications: IBM 705 Model ill 
754 Tape Control 
7 727 Tape DrIves 
717 PrInter 

Additional Remarks: Sort 54/ incorporates checkpolnt, restart, and interrupt sort 
procedures. It accepts single or blocked fixed lenqth records or Single variable 
length records. 

IBM Application P.t Systems Programs Library Abstrad File Number 0705-SM-052 

SORT 54T/ 

Purpose: Sort 54T/ Is a generalized three-way merge sorting program. It is 
capable of modifying itself according to control card specifications. 

Equipment Specifications: IBM 705 Model ill 
777 Tape Record Coordinator 
7 727 Tape Drives 
717 Printer 

Additional Remarks: SOrt 54T/ incorporates checkpoInt, restart, and interrupt 
sort procedures. It accepts single or blocked fixed length records or single 
variable length records. 

IBM Application &: Systems Programa Library Abstract FUe Number 0705-SM-053 

SORT 571 

Purpose: Sort 571 is a generalized four-way merge sorting program. It is 
capable of modifying itself according to control card specifications. 

Equipment Specifications' IBM 705 Model ill 
2 777 ·Tape Record: Coordinators 
7 727 Tape Drives 
717 PrInter 

Additional Remarks: Sort 571 incorporates checkpoint, restart, and interrupt 
sort procedures. It accepts single or l>locked fixed length records. 

[BM Application &t Systems Programs Library Abatract FUe Nusnbcr 0705-SM-054 

SORT 80 

Abstract: 

Purpose: A generalized sorting program that will sort files of fixed- or variable-Ie ngth 
data records, single or blocked, on a control data word as long as 100 characters 
and conSisting of as many as five fields. To facilitate program scheduling, Sort 80 
will use whatever tape Wlits are specified in the control information supplied by the 
user. 

Optional featUres of Sort 80 include an Extended Sort made for sorting particularly large 
files, and provisions for label processing and for the accumulation and checking of 
hash totals. Exits are prOvided at logical points in the program to allow the user to 
include additional routines. Sort 80 also provides checkpoints, interrupt and restart 
procedures, and routines which facilitate the correction, or deletion and later recovery 
of unreadable records. 

Equipment Specifications: 705 Madellll or 708) 
767 Data Synchronizer 
4 Tape Drives 



IBM Application &. System. Programs Library Abstract FUe Number 0705-SM-055 

MERGE 80 

~t: 

Purpose: A generalized two- to ten-way merging program that will merge files 
of fixed- or variable-length data records, single or blocked, on a control data 
word as long as 100 characters and consisting of as many as five fields. To 
iac1lltate program scheduling, Merge 80 will use whatever tape units are 
specllied in the control information supplied by the user. 

Optional features of Merge 80 include prOvisions for label processing and for 
the accumulation and checking of hash totals. EJdts are provided at logical 
points in the program to allow the user to include additional routines. Merge 80 
also provides checkpoint, interrupt and restart procedures, and routines which 
facilitate the correction, or deletion and laler recovery of unreadable records. 

EqUipment Specifications: 705 Model m or 7080 
767 Data Synchronizer 
4 tape drives 

IB,,{ Application'" Systems Programs Libra.ry Abstra.ct FUe Number 0705-UT-056 ----------____________________________ m. .. 

80 SERIES UTILITIES 

Abstract: 

Purpose: All "BO Series" utility programs except LOAD BO and CLRM80 contain 
routines that will check labels set up in conformance with mM standards, if 
desired. 

Single Card Load (WADBD): Loads standard 705 program cards from the card 
reader or a 729 DS tape. 

Clear Memory (cLRM80): Sets memory positions 00160 - 39999 (or 79999) to 
blanks, and resets the accumulator and ASUs 01 - 11 without interrupting 
automatic operation. 

Expanded Loads (LOAD81 and LOAD82): Load standard and/or expanded format 
program cards from one or a combination of two input units. Both programs 
feature the ability to locate a specified program on a tape. 

Tape File Assembler (TPFIBO): Assembles tape files from cards or card images 
on tape. Output may be fixed- or variable-length tape records, single or blocked. 
Tapes must be used on 729 tape units. 

Memory Print (MEPRBO): Produces a printed listing of the contents of any tape 
mounted on a 729 tape unit, either directly on a 717, 720, or 730 printer or on a 
729 I tape for later off-line printing. 

Tape Duplication (TPDP80): Duplicates any 767 Data Synchronizer-controlled 
tape or tapes, or any selected file or files thereon. 

Equipment Specifications: 705 Model In, or 
7080 

A - 705 
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IBM Application &. Sy.tern.. Programs Library Abstract FUe Number 0709-CV- )65 

704/709 INPUT/OUTPUT COMPATIBILITY PROGRAM 

Abstract: 

Purpose: To make possible the execution of 7J4 programs on the 700 by assuming 
responsibility for all input/output functions, and to simulate 704 drum storage in 
cores if drums are not present in the 7:19 system. 

mM Application &. Systems Programs Library Abstract FUe Num.be~ 0709-CV-070 

709 CARD CONVERSION 

Purpose: This is a collection of four programs for conversion of card formats. 
They are: 

1. 
2. 
3. 
4. 

IBRBOl 
IBRB03 
IBRB05 
IBRB07 

Hollerith to BCD, or Column Binary to Row Binary 
BCD to Hollerith 
Row Binary to Column Binary 
BCD to live image 

Restrictions: Hollerith input may contain only those characters listed in Appendix I 
of The Share 709 System (SOS) Manual. Part If Preliminary Edition, July. 1958. 
including the symbols "normally not used ". Any other character will cause an 
error return. 

Column binary input must be identified by lis in the sign positions of the 9-left and 
7-left words of the card image (corresponding to the control punches in a column 
binary card). Absence of these bits will cause the routine to treat the image as 
Hollerith, or to transfer to the error returns as specified by the calling sequence. 

IBRBOl 
IBRB03 
IBRB05 
IBRB07 

Storage Requirements: 

IBRBOI 
IBRB03 
IBRB05 
IBRB)7 

80-105 mB 
38 ms 
158 ms 
30-40 mB 

258 + I/O words 
131 + I/O words 
66 + I/O words 

182 + I/O words 

IBM Appiication &: Sy.tems Program. Library Abstract rUe Number 0709-FO-062 

32K 709/7090 FORTRAN PROGRAMMING SYSTEM 

Abstract: 

Purpose: The IBM Formula Translating System, 32K 709/7000 FORTRAN, is 
an automatic coding system for the IBM 709/7090 Data Processing System. More 
precisely, it is a 700/7090 program which accepts a source program written in 
the FORTRAN language, closely resembling the ordinary language of mathematics, 
and which produces a machine-lanquage object proqram ready to be run on a 700 
or 7090. The system also contains the FAP Assembler and FORTRAN Monitor, 
enabling jobs to be compiled, assembled, and executed automatically. 

IBM Application &: Systems Program. Library Abstract rUe Number 0709-PR-06::> 

7)9/90 9PAC 

~ 

Purpose: 9PAC is a collection of three systems, known as File Processor, Reports 
Generator and 9PAC Sort. They respectively maintain, write reports from, and 
sort a file. The source language is written on a series of specialized forms and 
describes the function to be performed or a pictorial view of the output reports. 
I/O is handled by the system and need not concern the programmer. The mode of 
operation may be either compile and execute, or load and execute. 

A - 709. 

IBM Application It Sy.toms Program. Library Abstract rue Number 0709-PR-063 

SHARE OPERATING SYSTEM - IB MONITOR VERSION 

Abstract: 

Purpose: SOS is a set of components controlled by a one-phase monitor 
operatinq on stacked jobs. The system compiles symbolic machine-oriented 
lanquage into condensed squozed form and/or performs one-pass loading of 
squozed decks with symbolic modification. The output includes absolute decks, 
listings, and new squoze deck. Features include programmer macros, library 
facilities, syswm macros, and routines for symbolic debugging. Tape assign
ments and system references are symboUc. 

IBM Application &. Systems Programs Library Abstract FUe Number 0709-PR-064 

SHARE OPERATING SYSTEM - SHARE MONITOR VERSION 

Abstract: 

Purpose: SOS is a set of components controlled by a three-phase monitor 
operating on stacked jobs. The system compiles symbolic machine-oriented 
lanquage into condensed squozed form and/or performs one-pass loading of 
squozed decks with symbolic modification. The output includes absolute decks, 
listings, and new squoze deck. Features include programmer macros, library 
facilities, system macros, and routines for symbolic debugging. The SOS 
system includes job data editors operating to and following job execution. Tape 
assignments and system references are symbolic. 

IBM Application &: Sy.tem. Programs Library Ab.tract rUe Number 0709-SI-071 

SIMULATE PERIPHERAL EQUIPMENT 

Abstract: 

Purpose: This is a collection of three programs to Simulate off-line peripheral 
equipment. They are: 

1. 
2. 
3. 
4. 

IBRB02 
IBRB04 
IBRB06 
!BRB08 

Card-to-Tape 
'Tape-to-Card Hollerith 
Tape-to-Card Binary 
Tape-to-Printer 

Restrictions: Hollerith input may contain only those characters listed in Appendix I 
of The Share 709 System (SOS) Manual, Part I. Preliminary Edition. July. 1958, 
including the symbols nnormally not used". Any other characters will cause an 
error halt. 

Column binary input must be identified by "control punches n in the sign positions 
of the 9-left and 7-left words of the card. Absence of these punches will cause 
the program to treat the card as Hollerith, or to come to an error halt, as 
specified by the entry keys. 

Only the first 72 columns of each card are used. Tape records may be any length. 

Storage Requirements: 

IBRB02 
IBRB04 
IBRB06 
IBlll308 

407 words 
261 words 
188 words 
591_ 

IBM Application &: Systems Programs Library Ab.tract File Number 0709-SM-068 

SORT 709 

~ 

Purpose: This is a generalized sort program. This program uses a 2 through 5-way 
merge. Input is binary or BCD from tape. The tape may consist of one or more 
reels of fixed-length records. Input file is sorted into ascending sequence based 
upon 1 through 5 control fields arbitrarily arranged within the record. The control 
fields may have a total of up to 360 bits. 

Use: Control cards specify record length, input and output blackings, control 
fields, memory available, merge order, and tape units. Program may be in
terrupted at any point and later restarted. 
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IBM Application &: Systems Programs Library Abstract File Number 0709-SM-067 

GENERALIZED MERGE 

Purpose: This is a generalized merge on 2, 3, 4 or 5 BCD or binary files. 
The input may be one or more reels of fixed-length records. The files are 
merged into ascending sequences on as many as 360 bits of controlled data 
contained in up to 5 control fields. Output is in the same format as input, but 
blocked as per control card. Sequenced input files may arise from splitting a 
large file to stay within the capacity of Sort 709, or from batch processing. 

Timing: Timing is essentially that of one-tape pass for the output file. 

IBM Application &: Systems Programs Library Abstract File Number 07J9-UT-OGB 

709 UTILITIES 

Purpose: This is a collection of 8 utility routines: 

1. RAFG generates a file of random binary or BCD digits. 

2. gOAL loads instructions punched in absolute octal with their alphabetic 
mnemonic operation codes. 

3. YM:SG prints on-line messages. 

4. TeMP compares two tapes word for word. 

5. ~ checks the sequence of a file of records. Records may be blocked 
and have up to five control fields. 

6. SPTR provides a 
upper memory and 

spot trace. The information is stored in 
upon completion of program. 

7. TELD builds short tapes for testing and other special purposes. 

8. TD provides an octal or BCD print of tape. 

IBM Application &: Systems Programs Library Abstract File Number 0709-UT-OS9 

7J9 DATA PROCESSING PACKAGE 

Purpose: The ?Cl8 Data Processing Package is a collection of miscellaneous program
ming aids to th8 handling of commercial data on the 709. At present it consists of 
generalized subroutines which permit numeric data to be converted from and to 
binary and to be edited for visible output, and alphanumeric data to undergo movement, 
validity checking, and comparison. 



IBM Application &t System a Programs Library Abatrac:t FUe Number 1401-AT-017 

1401 CARD SYSTEM ERROR-DETEC1'10N AIDS 

Purpose: To provide a simple 1401 system for checking out programs. 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: No special features required. 

Remarks: 'l'he programs provide a control card method for "patching" a 1401 program 
with instructions that will either: 
1. Halt the program at selected Urnes; 
2. Print selected areas of storage at selected times. 

Means for conveniently removing the patches are also provided. 

IBM Application &t Systems Programs Library Abotro.ct FUe Number 1401-AU-037 

1401 AUTOCODER PROGRAM 

Use of program: 

The user's FORTRAN program statements, punched on cards. are 
entered into the 1401 OPS. followed by the FORTRAN compiler, which 
may be on cards or tape. The source program 1s translated by Lhe 

~r~~~:,r l~i~~f~;~~~;Jr{6~~4CJ.t m~fRJni~ l~~~~~'a %~Or~~gXfh~~ core 
compilation which includes the source program statements, diagnostic 
information relating to the intelligibiUty and consistency of the source 
program, and other u::;cful inforITh'1.tion comprising a record of the 
compilation. 

Machine Configuration: 

For compilation of source programs: 

1401 Processing Unit (any model with 8000 or more 
core storago positions) 

Advanced Programming Feature 

Hi<jh-Low-Equal Compare Feature 

Multiply-Divide Feature 

1402 Card Read-Punch 

1403 Printer (Modell or 2) 

One Tape Unit (Model 729 II, 729 IV, '/29 V, 729 VI, or 
7330) may be used if installed to store and load the 
1401 FORTRAN compiler 

Sense switches may be used if installed to provide 
a 1403 listing of the object program during various 
stages of the compilation. ' 

A - 1401 

Purpose: To provide more powerful tools for programmers to enable them to con
centrate their efforts on the problems of program logic rather than coding. In addition, 
to provide an extremely fast assembly system. For execution of compiled programs: 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storage ReqUirements: Does not apply. 

Equipment Specifications: 

Additional Remarks: 

1. Some of the tools provided are: 

(1) Macro instructions 
(2) Literals 
(3) Symbolic origins 

4000 core-storage positions 
4 (four) 729 II or IV Tape Units 
1403 Printer Model 3 
1402 Card Read-Punch 
Advanced Programming Features 
High-Law-Equal Compare 

2. 

3. 

Compatib1llty with SPS Is provided. 

Assembly is completely automatic. 

4. Complete diagnostics are provided. 

5. Many optional outputs are provided. 

6. The user can provide his own macro-instructions and subroutines. 

1401 Processing Unit (any model with 8000 or 
more core storage p::lSiUons) 

Advanced Programming Feature 

High- Low- Equal Compare Feature 

Multiply-Divide Feature 

1402 Card Read-Punch 

1403 Printer (Model 1 or 2) 

Tape Units (Model 729 IT, 729 IV, 729 V, 729 VI, or 
7330) - only as required for input and output data. 

Sense switches - may be used if installed. 

IBM Application &t Systems Programs Library Abstract FUe Number 1401-10-040 

1401 TAPE READlNG AND WRITING SUBROUTlNES 

Purpose: To provide 1401 users with closed subroutines which are consistent with 
IBM AppUcatIon tc Sy.tem. Program. Library Abatrad FUe Number 1401-FO-OW the Applied Programming Tape Standards for Tape Reading and Writing. 

1401 FORTRAN 

Abstract: 

Purpose: 

1401 FORTRAN makes available to 1401 OPS installations the 
established FOR'l'RAN programming language, the principal use 
of which is to describe solutions to scientific and engineering 
problems. The FORTRAN compiler translates such descriptions. 
or source programs. into 1401 machine language. Use of the 
FORTRAN system will produce higher program writing efficiency; 
i. e., more reliable programs produced more quickly. In addition, 
because of the machine-independence of the FORTRAN language. 
programs written in FORTRAN and tested on the 1401 can be applied 
directly and quickly to any other machine for which a FORTRAN 
system is available. 

1401 FORTRAN features are: 1) fast compiling speed, 2) operability 
on a 1401 Card System (no tape required). and 3) IIload-and-go U system 
organization. (Continued on next column) 

The Subroutines consist of a Tape Read/Write Routine, a Read Routine and a Write 
Routine. 

Included are: 

1. Error checking procedures 
2. Noise record procedures 
3. Dumping of unreadable records 
4. Statistics concerning retries. 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: Any 4K tape system 
*Advanced Programming Features 

*Necessary only with 1401 Read/Write Tape Routine 
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IBM Application. By.tem. Program. Library Ablltraet rUe Number 1401-10-065 

1401 INPUT/OUTPUT CONTROL SYSTEM 

Abstract: 

Purpose: The 1401 roes consists of a set of library routines which, when called 
for in a 1401 Autocoder source program by macro instructions, are selected and 
tailored and included in the object program. These routines perform I/O functions 
and provide linkage to the user's object program. The specific statements 
generated at assembly time depend completely on the particular speCifications 
contained in the user's source program. 

Use of Program: The 1401 roes library routines are to be placed in the 1401 Auto
coder system (Version 3 or later Version) through a librarian run. 

Machine Configuration: The 1401 rocs will perform the I/O functions and associated 
housekeeping for tape, card reader, card punch and printer. The object machine 
must have, in addition to any of the above I/O units, advanced programming features 
and the high-law-equal compare feature. The amount of core storage required 
varies widely from program to program and must be determined at assembly time. 

IBM Applic:ation &. Systems Programs Library Abstract FUe Number 1401-LM-007 

1401 CARD SYSTEM SUBROUTINES 

~ 

Purpose: To provide a few frequently used arithmetic subroutines. 

Method: Does not apply. 

Restrictions, Range: Does not apply. 

~ Programs provided: 

Multiply I (for storage space economy) 
Multiply II (for speed economy) 
Divide 
Dozens-to-Units Conversion 
Units-to-Dozens Conversion 

Note: Closed subroutine linkage instructions provided. 

IBM Application I.e Systems Programs Library Abstrac:t File Number 1401-RG-045 

FARGO (.fourteen-a-One hutomatic Beport generating .Qperation) 

Abstract: 

PurJX?se: To provide a simple-to-Iearn, easy-to-use method of converting account
ing reports from unit record equipment (602A - 402 - 514 - 604 - 407 - 519 types) 
to an IBM 1401 Data Processing System. 

Programming Language: 1401 Symbolic Programming System 

Method: Load & Go, which means there is no intermediate symbolic assembly 
operations. This means that the FARGO condensed program decks with the 
inserted control cards containing the report specifications are read into the 1401 
followed by the report data cards, and the report is begun when the first detail 
card Is read. 

1. List or Tabulate with or without Summary Punching. 

2. Print one full line of Report Heading on the 1st line of each 
page of the report. 

3. Print 1 or 2 full lines of Columnar or Field Headings on each page. 

4. Control on a maximum of four fields of any length. 

5. Group Indicate a maximum C?f four fields on the first line of each 
minor control group. 

6. Recognize up to 10 types of detail cards by any single column 
character. If more than one card column must be tested to identify a given type of 
card, a patch is required. Note: Each of the 10 types may be in separate card columns 

7. Add, Subtract, Multiply\ Divide* operations may be performed 
on Detail or 'rotallines. *These operations require Multiply/Divide feature. 

8. Print multiple lines from one card (MLP). 

IBM Application. Byeteml Prolraml Library Ab.tract rUe Humber 1401-RG-048 

1401 REPORT PROGRAM GENERATOR 

Purpose: 

1401 FPG i!J a programmJng system which generales report 
writlng programs which art! apecUied by the user In the RPG 
lan<JUage established for IBM 1400-serLes machines. The 
qenerated report program will accept source data -contained 
in either a card file. magnetic tape iUe or disk storage fUe. 
The language facilitates specUylng the classic report wr1t1nq 
functions of heading and detaU lInes. totallLnes controlled by 
control field breaks, ofiset total printing. summary punching. 
cross-fooling and <:alculaUon. page and serial numbering, etc. 

The output report can be oblalned at the prinlar. on carda. 
on laps, 01' on any combinatl.on of the three. 

Use of Program: 

Reporl spec1fJ.cations. pundled on cards. are enlered Into 
U18 1401 DPS together with the HPG system deck. The output 
Is a punched deck containing the generated report program in 
symbolic (HOI SPS) lnnuuage. This deck Is furlllar processed 
by one of the 1401 assembly systems (SPS-I. SPS-2, or 
Autocoder) to obtain the machine language rfport writing 
program ready for loading. 

Machine COnfiguraUon: 

For report program generation: 

1401 Processing Unit (any model with 4000 or 
more Core Storaqe postUons) 

1402 Card Read Punch 

1403 Printer (Modell or 2) 

For report program execution: 

1401 ProcessLng Unit (any model - core storage 
size required depends upon complexity of report) 

1402 Card Read Punch 

Tape Units (Model 729 II. 729 IV. 729 V. 729 VI. or 7330). 
1403 Printer (Modell or 2). 1405 Disk Storage Unit -
only as required for inpul data ille and output report media. 

Multiply-DLvide Special I<~eature - may bo used If installed. 

Sense Switches Special Feature - may be used If installed 

IBM Applic:ation &. Systemll Program. Library Abstract FUe Number 1401-SM-029 

1401 SORT I 

Abstract: 

Purpose: To provide a generalized 2-way SORT program for 1401 users. 
The program inte.rnally sorts input records and merges the sorted blocks 
into sequenced output records. SORT 1 may also be used as a merge program 
if input tapes are already ordered. 

Method: Does not apply. 

Restrictions. Ranges: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Speciiications: 4000 positions of storage 
Htgh-Low-Equal compare 
Minimum of four (4) tape drives 

Additional Remarks: 

1. SORT 1 may handle single or blocked records. 

2. 

3. 

The sort will be on a maximum of five (5) control fields. 

SORT 1 will allow a maximum of 800 character blocking for single control 
field records and 735 for multiple control field records. 

(Continued on next page) 



4. 

5. 

6. 

Restart procedure 1s provided before each pass. 

Output can be reblocked. 

SORT 1 will process input labels and provides the insertion of a different 
output lable if desired. 

7. Three (3) options are provided for disposing of unreadable records: 

(1) 
(2) 
(3) 

Accept record by correcting invalid character 
Punch unreadable block 
Write tmreadable block on fifth tape (if available). 

IBM Application &; SYllteme Program. Library Abstract FUe Numbor 1401-SM-043 

1401 SORT II 

Abstract: 

Purpose: To prOvide a sort prCXJram for advanced 1401 systems. The program 
consists of an internal sort, which orders a large block of records internally, 
and a two or three way merge which creates an ordered seq uence as output. 

Method: Does not apply. 

Restrictions, Range: Does not apply. 

Storage Requirements: Does not apply. 

EqUipment Speciflcations: Minimum of 8000 positions of memory 
High-Law-Equal Compare 
Advanced Programming Features 
Minimum of four (4) tapes 

Additional Remarks: 

1. 

2. 

SORT II is a generalized sort program adapted for a particular application 
by use of a control card. It will adapt for 8K, 12K or 16K machines, and 
may be used as either a two or three way merge. 

Inp,lt records may be singly or multiply blocked.. 

3. A maximum of ten (10) control fields can be specified by the user. 

4. The user may specify size of patch area desired. The program will modify 
itself to reserve space for any specified patch. Convenient exits are 
provided in the program. 

5. The allowable blocking is dependent on machine size and patch size. 
Maximum blocking for a 16K machine with no patch area is 3,999 characters. 

6. Restart and unreadable record procedures are similar to those of SORT 1. 

1401 SORT II 

7. 

B. 

9. 

10. 

SORT II will handle both header and trailer labels and allows for new 
labels if desired. 

SORT II will specify both record count and hash total after Phase 1 and 
on the completion of each pass. 

Output may be reblocked if desired. 

The program will optimize the internal sort and merge based on control 
card parameters. 

A - 1401 

Additional Remarks: 

1. Merge n is a generalized merge program adapted from a control card 
for each specific job. 

2. 

3. The header and/or trailer labels may be altered by use of additional 
label cards. 

4. Output may be reblocked if deSired by user. 

5. The merge may be accomplished on a maximum of ten (10) control fields. 

6. Patch area is prOvided for user application. 

7. Unreadable record options are similar to those of 1401 Sort 1 and II. 

IBM Application !r. Syotemo Programo Library Abotract FUe Number 140l-SP-021 

SYMBOLIC PROGRAMMING SYSTEM 1 (SPS-l) 

Abstract: 

Purpose: To provide a basic symbolic programming language and processor for 
the IBM 1401. 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: 1400 positions of storage 
1402 Reader-Punch 
1403 Printer Model 1 

Additional Remarks: 

1. SPS-1 is designed to run on a machine with minimwn hardware specifica
tions. 

2. Additional storage, up to 4000 positions is used if available. 

3. Read release option used if available. 

IBM Application At Systems Programs Library Abstract File Number l40l-SP-030 

SYMBOLIC PROGRAMMING SYSTEMS 2 (SPS-2) 

~~ To prOvide a symbolic language processor for machines with greater than 
4000 positions of core storage. 

Method: Does not apply. 

Restrictions, Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: 

Additional Remarks: 

4000 positions of storage 
1402 Reader-Punch 
1403 Printer, Modell 

IBM Application &. Systems Programs Library Abstract FUe Number 14Ul-SM-044 Additional storage, up to 16,000 pOSitions, is used if available. ----------------------------
1401 MERGE II 

PuriXlse: To provide a two, three, four or five way generalized merge program 
for advanced 1401 systems. 

~ Does not apply. 

Restrictions. Range: Does not apply. 

Storage Reguirements: Does not apply. 

Equipment Spec!.fications: Minimum of 8000 positions of memory 
High-Law-Equal Compare 
Advanced Programming Features 
Minimum of three (3) tapes 

(Continued on next column) 

!EM Application &: System:! Program.o Library Abstract File Number 1401-UT-OOl 

1401 CARD SYSTEM UTILITY PROGRAMS 

Abstract: 

Purpose: Utility Programs to loao or to output programs and data. 

Method: Does not apply. 

Restrictions, Range: Does not apply. 

Storage Reguirements: Does not apply. 

(Continued on next page) 
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~ Programs provided: 

Clear Storage 
Card Loader 
Print Storage 
Punch Storage 
Punch-List-Sequence Check 

Equipment Specifications: No special features required. 

IBM Application &; SystCnlS Programs Library Abstract File Number 1401-UT-026 

1401 TAPE-TO-PRINTER UTILITY PROGRAM 

Purpose: 1. To enable the printing of various tape conilqurations in many print 
configurations without the need for specific programs. 

IBM 1401 Card-ta-Tape Utillty Program 

9. A count of the number of data cards read and of the records written, 
exclusive of header and trailer cards and records, is printed out at 
the end of each file. ' 

IBM Application & Systems Programs Library Abstract File Number 1401-UT-028 

1401 TAPE-TO-CARD UTILITY PROGRAM 

Purpose: To transfer information recorded on magnetic tape into plU1ched cards, 
with a variety of output column designations. 

2. To simulate the 717, 720 and 730 oli-line printers for tapes prepared 
on 700-7000 series computers. ~ Does not apply. 

~ Does not apply. 

Restrictions. Range: Does not apply. 

Storage Reguirements: Does not apply 

Equipment Specifications: *1401 Model C3 
1403 Model 2 Printer 
1 (one) 729 Model II or N 
*1402 Card Read Punch 
High-Law-Equal Compare 

*May run on Model D3 if system tape produced on Model C3. 

Additional Remarks: 

Timing 

1. 

2. 

3. 

Varies according to record types (i. e. Fixed length or Variable length), 
and according to spacing and skipping requirements. Fixed length records 
which are single spaced obtain may,imum speed (600 lines/minute). 

Maximum block size allowable is 1496 characters without Editing; 1279 
with Editing. 

Multi-reel files and multi-file reels may be handled. 

Sequence checking and exception testing are provided. 

IBM Application &: Systems Programs Library Abstract File Number 1401-UT-027 

IBM 1401 CARD-TO-TAPE UTILITY PROGRAM 

Purpose: The Card-ta-Tape program prOvides for writing information contained 
in punched cards onto magnetic tape. 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: 1401 Model C3 
High-Low-Equal Compare 
1402 Modell Card Reader-Punch 
1 (one) 709 Model II or IV 
1403 Model 2 Printer 

Additional Remarks: 

1. Input record in from 1 to 99 cards. 

2. Rearrangement of input prior to output is allowed. 

~" Up to 16 fields may be selected for output. 

4. 

5. 

6. 

7. 

8. 

Blo:!king of 1499 characters of BCD records and 1599 characters for 
Column Binary records. 

Sequence checking of cards and records can be performed. 

An exception record procedure is provided. 

Header and trailer labels may be inserted. 

Column Binary records and intermixed Column Binary and BCD records 
can be written on tape if the 1401 system being used has the Column 
Binary Device. (Continued on next column) 

Restrictions, Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: 1401 Model C3 
1403 Model 2 Printer 
729 Model 2 or 4 Tape Drive 
1402 Card Reader-Punch 
High-Low-Equal Compare 

Additional Remarks: 

'Timing: Varies from 200 to 250 c. p. m., depending upon the nll..."l1ber of 
options desired by the user. 

1. Maximum block size allowable 1197 characters. 

2. 

3. 

4. 

5. 

6. 

Additional information not contained within the record may be punched. 

Field sequence checking and field selection is permitted. 

Multiple file reels are processed according to the user's specifications. 

Exception record processing and card sequence numbering is allowed. 

Header and Trailer labels are optionally treated. 

IBM Application & Systems Programa Library Abstract File Nwnber 1401- UT-039 

MULTIPLE UTILITY PROGRAM FOR IBM 1401 TAPE SYSTEM 

~ 

Purpose: To simulate current off-line processing by 700 series equipment, and 
allow any combination of Tape-to-Card, Tape~to-Printer and Card-ta-Tape 
operations to be performed at the same time. 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storaae Reguirements: Does not apply. 

Equipment Specifications: 1401 Model C3 
1402 Reader-Punch 
1403 Model 2 Printer 
729 Model 2 or 4 Tape unit (as many as user 
desires for 1, 2, or 2 simultaneous operations) 
High-Low-Equal Compare 
Advanced Programming Features 
Column Binary feature (if user desires) 
*Print storage 

*Print Storage is not a mandatory specification. More rapid processing of data 
will occur when this feature is a part of 1401 system. 

Additional Remarks: 

Timing M.axirnum speed will be effected when anyone single operation is 
being performed. Tape-to-Printer 600 1pm, Card-to-T,ape 
800 c/pm, Tape-to-Card 250 c/pm. 

\Vhen more than one operation is desired Simultaneously, the 
following time speeds are applicable: 

(Continued on next page) 



Multiple Utility Program for IBM 1401 Tape Systew 

Card-ta-Tape - Tape-la-Printer, single space printing 510 c & l/pm. 
Card-ta-Tape - Tape-la-Printer, 1st character forms cantro1100 c & l/pm. 
Card-ta-Tape - Tape-to-Card, 310 card read, lCO card punch/pm. 
Tape-to-Printer - Tape-ta-Card, 3251/pm, 160 c!PIl1. 
Card-to-Tape - Tape-ta-Printer, Tape-to-Card 275 l/pm. 2'7S card read, 

140 card punch/pm. 

1. High and low densities may be intermixed on the several tape drives while 
running simultaneous operations. 

2. Binary and BCD operations may be processed at the same time except that 
the same operation (1. e., 'faoe-to-Card BCD as operation 4f1, and Taoe-to
Card Binary as operation H2) is not permitted. 

A - 1401 

All of the programs provide for aUI/O error checking. The programo utilize 
one or two aCCCSG arms depending upon the nUInber available. li thero are two 
arms, and one fails, the program will continue to operate with one arm. 

Machine ConfiGuration: 

1401 Processing Unit (4000 core storage pooitions are minimum) 
140l Card Read-Punch 
1403 Printer (Model 1 or 2) 
1405 Disk Storage Unit (Modell or 2} 

lor 2 Tape Units (Model 719 Il, 719 IX, 719 V, or 7330) may be used if data 
is on tape. 

3. Any combination of the following may be processed at the same time consider- IBM Application & System., Programs Library Abstract File Number 1401~UT-066 
ing the restrictions stated in 2 above; Tape-to-Card BCD, Tape-to~Card 
Binary, Card-to~Tape, BCD, Card-to-Tape Binary, Card-to-Tape processing 
file:;; containing both Binary and BCD records, and Tape-to-Printer. Only 
Tape-to- Printer may be blocked and to a maximum of 1000 characters. 1101-1009 UTILITY PROGRAMS 

4. Interrupt (switch E) allows interruption of processing to delete or activate 
additional functions after which the program continues governed by the new 
sense switch seltings. 

IBM AppUcaUon &; Systems Programo Library Abstract File Number 1401-UT-051 

FILE UTILITIES 

Purpose: This is a set of six independent programs to perform many common 
tasks associated with the 1405 disk storage. The programs are: Clear Disk, 
Disk to Printer. Tape to Disk, Disk to Tape, Card to Disk, and Disk to Card. 

~ Control cards are used to specify the affected portions of the disk file. 

Restrictions: The Tape to Disk and Card to Disk are companion programs to 
the Disk to Tape and Disk to Card programs, and are designed to load the data 
generated by theSE: programs. Memory reQuirements are from 2K to 4K, depending 
upon which program is used. 

EQuipment Specifications: 1401 Model F, 1402, 1403, 1405, tape drives as required 
for programs. 

IBM AppUcaUon & System. Prograrn9 Library Abstract FUe Number 1401_UT~057 

FILE ORGANIZATION ROUTINES 

The chaining method of File Organization io an eHicient method of handling the 
problem of duplicate file addresBes, when control data (item nutnber, man number, 
etc.) are ~onverted to diak storage addreaaefl. The 1401-1405 File Organbation 
Program will eHiciently load and maintain a chained disk file DO ao to minimize 
the amount of unused storage, as well as the retrieval time for each record. 

1401 File Organization featurefl are: 11 an edit program which will edit a symbolic 
version of the program so as to provide the most efficient program for any size 
1401, 2) ability to make "additions and deletions to a Chained file, 3) load and 
add trailer recorda to a file, 4) lllJ.load a HIe onto cards or tape for reorganization. 
S) an audit list consisting of the '-control data of records being loaded and their 
addrcasea. 6) input data records may be on card or tape. 

u sc:o~ Program: 

The Load and Additions programs arc used in conjunction with the edit program. 
The user provides the specifications o( his file and machine in a control card 
which is examined by the edit progrrun to create a sf1l1bolic veraion o( the load 
and additions programs which meet those speci£itations. The edited prograJn 
and the users conversion routine (routine to convert control data to disk address) 
arc asaembled with either SPS or Autocoder. The assembled prograJn will then 
load the users data file (on card or tape) with a given format onto the diBk file in 
the desired area. The progratn will create the neceflaary chain linkages. 

The remaining programs are not edited, but tnust be assembled with the users 
conversion routine. The control card is examined at object time and the usera 
data ia operated upon a.::cording to the specifications in the control card. 

Purpose: The 1101-1000 Utility transmits data to or receives data from another 
terminal on eitll81' carus or magnetic to.pc. 

Use of Program: The four uses are: 

1. Transmit data from cards - blocked or unblocked. 

2. Transmit data from magnetic tape. 

3. Receive blocked or unblocked data on cards. 

fl. Receive data on tape. 

Machine Configuration: 

1401 Processing Unit with 4000 or more Core Storage positions 
Sense &vitches special feature is required 

V~02 Card Read Punch 

1009 Data Transmission Unit 
Serial I/O Ad?pter 

Tape Unit (Model 729 II, n9IV, 729V, or 7330) is optional 
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IBM Application & Systcmn Prollrams Library Abstract FUe Number 1410-AT-l04 

1410 PAT UTILITY SYSTEM (l0/20K) 

Purpose: The 1410 PAT system £iJcilitutes the testing of newly developed 
1410 programs by reducing the amount of machine time and programmer 
effort required during the te[Jtinr; stage of progran:t developmen.t. In 
addition to the iJ.utomatic testinr, facility, the PAT sY[Jtem prOVides a 
number of 1410 c<).rd, tape and 1405 di!Jk utility programs. 

Usc of Pror,ram: At the direction of the user and under control of a 
PAT program, the PAT rontines are arranged on a PAT tape in con
jWlction with tilt: programs to be tested. The routines and programs 
are arranged in tbe order they are to be exeCllted. Testing. the ~~o- . 
grams merely requires the loading of tbe PAT Wpe and an ldenbhcatlOn 
card for each program to be tested. 

Machine Configuration: The 1410 PAT System (lO/lOK) .requires an 
IBM 1410 sY!Jtem with the foHowing minimwn conhguratlOn: 

10,000 positions of core storage 
IBM 140l Card Heau- Punch 
IBM 1403 Printer, Model 2 
2 IDM 729 II, 72'} IV, or 7330 MiJ.gnetic 

Tape Unit!> on Chanllel one {I) 

JBM Application &. Systema Programs Library Abstract File Number 1410-AT-l05 

1410 PAT UTILITY SYSTEM (40K) 

E~..:£.9!"!?": The 1·110 PAT System facilitates the.testing of newly-developed 1410 
progr~rn8. This u.utolnatic tenting proced~1J"e redllces the amount of machine time 
and programme r effort required during the testing Iltage of pr03ranl developITlent. 
The PAT System also ler.d3 itl;clf to remote tC[Jting. The PAT System provides the 
automatic testing facility plus a number of 1410 card, tape, and 1405 disk utility 
programs. 

Use of Pro~m: The 1410 PAT System comprises a series of program testing 
-;~nes-;nd utUity programs that, al· the uirection of the user and under control 
of the PAT program, are arranged in conjllnction with the program to be tested on 
a PAT tape. 

The ro'.llines nnd pro,~rams are arranged on tape in the order they arc to be (~xecuted. 
Testinci the program merely requires the loading of the PAT tap~ and an idclltification 
c;:!.rd for each program to be tested. The rO'Jtines and proi;:rams o~ tape are auto
matically executed in predetermined sequence. 

"All lliM 1·110 wilh 40K position~ o( corll Iltol'age 
b. An IDM 140l C~rd Reader_Punch 

An IBM 1103 Maud 2 Printer 
d. At least two IBM 729 or 7330 Tapa Unito on Channel onc (1). 

IBM Application &; Syeteme Programs Library Abstract FUe Number 1410-AU-102 

1410 BASIC AUTOCODER 

Purpos.e: The 10110 BaBic Autocoder relieves the USBr fro~ 
writing his. routines in machine language. He may now wnte 
his routms uoing a well defined aet of IIU1emonic operation 
codes in conjunction with useful and significant labels. which 
he defines, and then processes them with Basic Autocoder to 
produce an operating object progrant. If the user requires a 
lnore detailed deBcriptiOll of this program., he may obtain it 
by requesting the Baaic Autocoder Bulletin listed in the 
references. 

UBe of Program.: The source symbolic progrant is combined 
with this program in a predescribed manner and is operated 
on by the compiler to produce an operating object program.. 

Machine Configuration: The machine confignration required 
by the Basic Autocoder program is: 

1. Minimum of 10,000 core locations. 
2. One 1402 Reader- Punch. 
3. One 1403 Printer. 
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IBM Application & Systems Programs Library Abstract c, File Number ;1410-AU-906 

1410 AUTOCODER 

Purpose: The JollO Autocoder relieves t1:e user from writing his routine a 
in machine language. He can write his routine using a well defined set 
of mnemonic operation codes in conjunction with useful and significant 
labels, which he defines, and then processes with Autocoder to produce 
an operating system deck. He may also write ITlacro statements and 
include subroutines in the library. A more detailed description of this 
progralU is contained in the Autocoder bulletin listed in the references. 

Use of Program: The source symbolic progratn is set up in a,pr~scribe(. 
ll1anner and is operated on by the Autocoder to produce an operatlng 
systeITl deck. 

Machine Configuration: The machine configuration required by the 
Autocoder is: 

1. Minimum of 2.0 K storage. 
2, Four rBM 72.9 II, IV, or 7330 Magnetic Tape Units, 
3. An IBM 1402. Card Read Punch. * 
4. An IBM 1403 Printer, model 2.. * 

"* Options arc available to trade I, 2., or 3 magnetic tap~ units for the 
1402. and 1403 unit record devices. 

IBM Application &; Systems Programs Library Abetract File Nwnber 1410-CB-912 

1410 COBOL PROCESSOR 

Purpose: 1410 COBOL Processor accepts progr3.ll1s w.ritten in the 
COBOL 61 language as input and produces complete obJect programs 
to perform the functions specified in the source statements. 

Use of Program: The process involves a COBOL run (which produces 
COBOL diagnostics and the source program translated into Autocoder 
language and forInat) followed by an Autocoder run (which produces 
the object program. asselUbly listing and a condensed deck). The 
process is continuous and complete if 

(1) no serious diagnostic errors are discovered, and 

(l) if the system configuration provides tape input to the 
Autocoder Processor. 

Machine Configuration: Basic requirements are: 

1. Minimum of 2.0 K storage. 
l. An IBM 140l Card Read Punch, model 2. 
3. An IBM 1403 Printer, model l. 
4. Four IBM 72.9 II, IV or 7330 Magnetic Tape Units (lUay be 

intermixed) . 

IBM Application & Systems Programs Library Abstra.ct File Number 1410-FO-913 

1410 FORTRAN II PROCESSOR 

~ The 1410 FORTRAN (FORmula TRANslating) II Processor 
is a 1410 machine-language program. This program converts a 
source program written in the FORTRAN II language (which closely 
resembles the language of mathematics) into an object program 
ready to run on the IBM 1410. The FORTRAN processor thus makes 
it possible for personnel trained in mathell1atics but not in programming 
to prepare problems for the computer. 

Use of Program: The proceasor is used in two phases: a FORTRAN 
phase and an Autocoder phase. During the FORTRAN phase, the 
processor compiles a symbolic program in Autocoder format. During 
the Autocoder phase, the proceseor converts tIils Autocoder program 
into a 1410 object program. 

Machine COnfiguration: Minim.um machine requirements fot the 
use of the program are: 

20,000 pOsitions of core Btorage 

IBM 1402 Card Read-Punch, Model 2 

IBM 1403 Printer, Model 2. 

IBM 729 II. IV, or 7330 Magnetic Tape Units 
(may be intermixed) 
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IBM Application" Systems Prolrams Library Abstract .! rue Number 1410-10-909 

1410 INPUT/OUTPUT CONTROL SYSTEM (CARD/TAPE IOCS) 

Purpose: The 1410 Card/Tape IOCS relieves the u~er from coding input 
and output routines for unit record equipment and :rdagnetic tapes. It 
enables the programmer to handle logical.re?ords merely by using GET, 
PUTi and related IOCS macro-instructions. The blocking and deblocking 
of records is handled automatically by IOCS. Also. IOCS can be instructed 
to provide the coding required for the overlapping of input ~d dutput 
operations with processing if the 1410 is equipped with the Overlap and 
Priority special features. 

~g!:.2.!!U For each program which is to utilize the IOCS, the 
programmor must: 

1. 
z. 
3. 

4. 

Use the 10CS macro-instruction in his program. 
Write one set of DIOCS statements. 
Write one set of DTF statements for each file used by his 
program. 
Write proper DA statements for each area used by the IOCS. 

The IOCS routines are generated by the Autocoder and placed in the user's 
program when it is compiled. 

Machine Configllration: lOGS has no machine configuration requirements. 
Autocoder configurations are, of course. required during IOCS generation 

18M: Application" Systems Programs Library Abstract File Number 1410 .. 10-011 

1410 INPUT/OUTPUT SYSTEM FOR 1405 DISK STORAGE 

Purpose: The 1405 Disk IOCS provides several macro-instructions and 
related routines that handle the scheduling of 1405 input and output operations 
for random and/or sequential processing. 

Use oC Program: This IOCS is used in conjunction with 1410 Card/Tape 
IOCS. The appropriate disk ]/0 rout.ines are generated by 1410 Autocoder 
according to file specifications and placed in the user's program when it 
is compiled. 

Machine Configuration: The machino configuration required by the 
input/output System tor 1405 Dlsk Storage is: 

1. Minimum of ZOK storage 
Z. 1405 Disk storage 
3. Processing Overlap and Priority special features. 

IBM AppUcat!on II: Systems Pro.rams Library Abstract rue Number 141O-PR-l08 

PROCESSOR OPERATING SYSTEM TAPE 

Abstract: 

Purpose: !rhls is a systems tape containing the iollowing 7 programs: 

1410-SV -907 
141O-AU-906 
1410-10-909 
1410-10-911 
141Q-RG-910 
141O-CB-912 
1410-FO-913 

System Supervisor 
Autocoder 
IOCS Card/Tape 
IOCS 1405 Disk 
Replrt Program Generator 
COBOL 61 
FORTRAN II 

JBM Application Ie Systems Program. Library Abstract roe Number 1410-RG-103 

1410 CARD REPORT PROGRAM GENERATOR 

pUJPose: The 1410 Card RPG condensed deck accepts specifications 
an produces a symbolic deck in Basic Autocoder {or a report pro
gram. Processing is sequential, without allowance {or overlap and 
priority. both in RPG itself. and in the generated report program. 
The latter can produce reports in a wide range oC .formats, extracting 
its data from a card file and performing calculat:lone very much.after 
the fashion of an IBM 407 Accounting Machine. save that multiply, 
divide and compare. in addition to mOre ballic calculations, may be 
perfn1'med at any point in the total reporting process. 

Use of Program: A control card and flpecitications carda must be 
placed at definite points in the RPG condensed deck, The standard 
card loader is used, 

Machine Configuration: The 1410 Card RPG will handle card input 
and card-printer output only. Machine requirements are' 

10K storage 
140Z card reader /punch 
1403 printer (either 100 or 132 character positions) 

The report program generated by RPG will have machine requirements 
dependent on the specifications provided. The minimum would be: 

10K storage 
140Z card/reader punch 

J8M Application. Systema Programs Library Abstract FU. NUDlber 1410-RG-910 

1410 REPORT PROGRAM GENERATOR (CARD/TAPE/1405 _ DISK RPG) 

Purpose: The 1.410 RPG accepts report,specifications and produces a 
symbolic program deck (Autocoder format) for the' desired report program. 
The generated report program c'an produce a wide range of formats, 
extracting its data from a card, tape or disk file (one only) and performing 
calculations at any pOint in the repol"ting pl'oceas. RPG~generated programs 
utilize the 1410 IOCS. 

Use of Program: A control card and the report- specifications cards are 
placed in proper order in the card reader. The Processor Operating 
System Tape, 1410-PR-IOB, and one work tape are used in the RPG run. 
An Autocoder run must follow to produce the program deck for the report 
program. The output of the generated program can be a printed report 
and/or punched cards, or tape records in the move mode, even parity. 

Machine Configuration: 

Minimum requirements are -_ 

1. For RPG (to generate the report program) - 1410 system •.• 
ZO K storage .•. 140Z Card Read Punch •.. two magnetic tape 
units (7Z9 II, IV, or 7330). 

Z. For Autocoder (to assemble the report program) _ 1410 system ••• 
20 K storage ... 140Z Card Read Punch •.. four magnetic tape 
units (U9 n, IV, or 7330) •.• 1403 Printer, model Z. (See 
configuration of Autocoder for options.) 

3. For the, report program. (to produce the report) _ 1410 system •.. 
(:0. K storage ... 1402 Card Read Punch •.. other I/O units 
appropriate to the program. 

IBM Appllc:&tlon " By.ten" Pro,ram. Library Abstract rue Number 1410-sI-042 

Slmulatlon of the 1410 with ihe 704170917000 

~ The program enables tile user to test and correct 1410 programs 
prior to installation of an IBM 1410 data processing system. The system 
will trace or dump simulated programs. 

Restrictions: The program simulates standard card and tape systems. 
The simulated 1410 has 20,000 core storage positions. Using Basic 
Autocodes the simulator will assemble 1410 programs. A ma.x1mum of 
one disk oi 1405 ~torage can be simulated. 

Timing: The 709.takes approximately 20 times longer than if the program 
was running on a 1410. 

Equipment Specifications: 
32, 676 words of core storage 
4 tape units + 1 tor simulated 1410 tape units + 2 ior disk 

Addltlonal Remarks: ThIs program is distributed on a card dec~. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1410-SI .. 101 

SIMULATION OF THE IBM 650 ON THE IBM 1410 

(ConUnued on next page) 



Purpose: The 650 Simulation provides means to run 650 programs 
on a production basis on the 40K 1410. U the user requires a 
more detailed description on the program, he may obtain it by 
requesting the Simulation of IBM 650 on IBM 1410 Bulletin. 

Use of Program: The 650 Simulation is to be entered into the 
1410 along with control information indicating the system being 
simulated. Then the 650 program is run monitored through the 
650 Shnulator ProgrlUn. 

Machine Configuration: The machine configuration required by 
the Simulation of IBM 650 on IBM 1410 program is: 

1. Minirnwn of 40,000 core locations. 
2. One 1402 Reader-Punch. 

IBM Application &. Systems Programs Library Abstract File Number 1410-SM-110 

1410 SORT 10 

Purpose: Sort 10 ie a generalized sorting program which 
emi>loys from 1 to 5 IBM 1405 Diak Storage Units and the 
Processing Overlap and Priority Special Features. Input 
records can be either on tapo or in disk storage and can be 
fixed or variable length, single or blocked. Output will be 
on tape in aacending order. 

Use: A minimum of four control carda muat be prepared by the 
U'Se"r prior to operating Sort 10 on the 1410. Those cards supply 
the program with information it needs to make itself specific 
for the data characteristics and for the machine configuration. 

Machine Configuration: Sort 10 requiros an IBM 1410 Data 
Proceaaing System with the (ollowing minimUIn configurationa: 

a) 20, 000 positions of core storage. 
b) I IBM 1405 Disk Storage Unit. 
c) Processing and Overlap Special Features. 
d) 1 IBM 729 Il. 7Z9 IV or 7330 Magnetic Tape Unit. 
e) IBM 1402 Card Read-Punch, Model 2. 

If storage size is 40K. Sort 10 will use the additional storage. when 
necessary. to increase the size of its input/output areas and work 

IBM Application &. Systems Programs Libra.ry Abstra.ct File Number 1410-SM-ll1 

SORT /MERG E 11 

Purpose: Sort-Merge 11 is a generalized Wl-buffered tape sorting 
and merging progratn designed to permit either the sorting or the 
tnerging of data 80 as to produce ordered ·output data, Input records 
can be fixed or variable length. single or blocked. Output can be 
either in ascending or descending order. Any order of merge up to 
5-way may be employed. 

Usc: A minimum of two control cards must be prepared by the user 
prior to operating Sort/Merge 11 on the 1410. These cards supply 
the program with information it needs to make itself specific for the 
function to be performed. for the data characteristics and for the 
machine configuration. 

Machine Configuration: Sort/Morge 11 requires an IBM 1410 Data 
Processing Systetn with the following minimum configuration: 

a} 20,000 positions of core storage 
b) 4 IBM 72.9 II, 729 IV. and/or 7330 Magnetic Tape Units (may 

be intur-:mixcd) if Sort/Merge 11 is to function as a Sort. (To 
perform a 2_way Merge. only three tapes are needed.) 

c) IBM 1402 Card Read-Punch Model 2. 

If atorage size is 40K, 60K or HOK, Sort/Merge 11 will use the 
additional storage, when necessary, to increase the si1;e of its 
Input/Output Areas and Work Areas. 

IBM Application &. Systems Programs Library Abatract File Number 1410-SM~112 

SORT/MERGE 12 

Purpose: Sort - Merge 12. is a gcnerali:z;ed tape 

sorting and merging program which employs the processing 
Overlap and Priority Special Features. It is deaigned to perznit 
either the sorting or the JYlerging of data so as to produce 

(Continued on next colUmn) 
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ordered output data. Input records can be fixed or variable 
length. sin~le or blocked. Output can be either in ascending 
or descending ordor. JulY ordel' of morge up to 5-way may 
be employed. 

Une: A minimum of two control cards IHust be prepared by th" 
~ prior to operating Sort/Merge IZ on the 1410. Theae carda 
supply the progra:m with inIormation it needs to mako itaolf 
specific (or the function to be por£ormed, for tho data characteristics 
and for the machine configuration. 

Machine Configuration: Sort/Merge 12. require a an IBM 1410 Data 
Processing Syotorn with tho following zninl.mum configuration: 

a) ZO, 000 poaltions of COl'e storage 
b) Procollllip.g Overlap and Priodty Special Features 
c) 4 IBM 729 n. 729 IV. and/or 7330 Magnetic Tape Units (may 

be inter-mixed) if Sort/Merge 12 is to function as a Sort. (To 
perfor:m a Z-way McrEc, only three t .. pes are needod.) 

d) IBM 1402. Card Rcad-PIUlch Model 2. 

InM Application !.t Systems ProgranHI Library Abstract File Number 1410-SV-907 

1410 SYSTEM SUPERVISOR 

Purpose: The System Supervisor has several functions in the operation 
of the Processor Operating System Tape. 

1. In lhc role of a Supervisor, it picks up i;(ormation (rom 
control cards and, acting upon this information, positions 
the System Tape. calls in the required phase or program 
and then turns control over to the program called. 

Z. The System Supervisor also accomplishes the duplication 
of new systern tapes ilS well as the maintenance of the 
sy:-;tem tape. 

3. Another part of the System Supervisor is the Library 
PRINT Program, which prints any desired section of the 
library that is on the Processor Operating Systetn Tape. 

Use o( Program: The System Supervisor consists o( three programs 
contained in the systern tape. They are self loading. or are called 
by control. cards, and perfortn the functions listed above as directed 
by control information. 

Machine Configuration: The machine configuration required by the 
System Supervisor for system maintenance runs is: 

1. Minimum of ZO K storage. 
2. Two IBM 71.9 n, IV, or 7330 Magnetic Tape Units. 
3. IBM 140.2 Card Read Punch. 

The machine configuration for the individual programs on the Proccssor 
Operating System Tape are specified in the Abstracts of the progratns. 
The 1410 Autocoder has the largest minimum requirement. 

IBM Application &: Systems Programs Library Abatract File Number 1410-UT-l06 

1410 UTILITY PROGRAMS 

Tape File Gcnerat9'!~.! Thi.s program pl'Cpl\l"l1~ unblocked tape files h'OITl 
variable-lcnllth card recordl). 

Tape File Generator~.! This progl'am gcncratcs blocked and unblocked tape 
fi.les (rom fixed length card records. 

Tape Compare ~~~. This program comparcs the contents of two magnetic 
tapo;la, each of which can be in odd or even pari.ty, and high or low density. They 
may have fixed or variable_lcngth recorda and may be blocked or unblocked. 
Only one HIe c:an be compared on a run, and the comparillon may start at any 
fUe or rucord on either tap<:.l. If the records are not idulltical, they wlll be 
written Ollt. 

.!!Ee DUplicale Progra~. Thia program duplicates the contents of O!1C magnetic 
tape on a second tape. The duplicated lape can be written in high or low density 
and in odd or even parity. regal'dIesB of the density and parity of the original 
tape .. The original tape :may conlain fixed or variable-length records, and may 
be blocked or unbloclted. Up to nine files of a multi-file reel can be duplicated. 

~Bho!..!,,_:.:.o.JL~l!!.' The Snapshot Program if.l a program testing aid. It points 
O"Jt the contents of a specifi.ed area of core !itol'age following the execution of any 
speci.fied instrucHon in the object prO~l·aln. Following the execution of the 
Snapshot Program, control is rdurncd to tlu! object prograITl. The Snapshot 
Program also prints the contents of the Indcx Registers and the settings of the 
HIGH-LOW-EQUAL, ARlTIIMETIG-OVEHFLOW, or ZI';RO RESULT indicators. 

Storage PrJ-Ilt Pro~~~:.. The Stol'al~c Print lHogram pdnts out the entire 
contents of 1410 core storage. Sllbstitllte characters arc used in place of those 
not available on the user1u 1103 Pl·inlcr. WOJ:d Ill-arks are represcnted by the 
di~it "1" printed abov~: lh" c:hal·acl"l.' with wlliell the wonl ,"nal'k it> ",ssociated. 
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IBM Application 81; Systems Programs Library Abstract rUe Number 1410-UT-I07 

1410-1405 DISK UTILrI'Y PROGRAMS 

Clear Disk Program. The Clear Disk Storage PrograIll erases all 
data in all or selected portions of disk storage by writing blanks. The 
user also has the option of filling these areas with anyone of tbe other 
63 valid characters, and the ability to write a six_digit address in tho 
first six: positions of each sector cleared by this prograIll. 

Disk-la-Tape Program. The DiBk to Tape tAl PrograIll enables the 
user to preserve data contained in all or selected portions of a disk 
file before that data is updated or altered. 

Tape_to_Disk Program. The Tape to Disk 'AI Program enables the 
user to reload into disk storage all or oelected portions of the tape 
records that have been unloaded by the Disk to Tape Progratn. 

Disk-to-Printer PrograIll. The DiBk to Printer PrograIll Is used 
to prlnto~the IBMl403 Printer data contained in all or portions 
of a disk file. 

Disk File Generator. The Disk File Generator enables the U8er to 
load data frOIll plU1ched cards into disk storage. 

Use of Programs: The 1410-1405 Disk Utility Programs are u8ed in con
junction with a Machine Specilications Card. and with Area Control 
Card(s). The programs will anow the user to clear all of dJsk storage 
or selected areas of it to blanks or any other allowable character, 
generate data in all or selected areas of disk storage, write the 
contents of all or selected areas of disk storage on tape or on the 
printer, and reload areas of diek storage that were previously 
written on tape. The sIllaUest area that may be acted upon, however, 
is a single track of ten sectors. 

Machine Configuration 

Basic Requirements for all prograllls. 

Each progralll requires a mtniIllurn. of: 

10,000 positions of core storage 
1 IDM 1405 Disk Storage Unit, Modell or Z 
1 ffiM 1402 Card Reader Punch 

AdditionaL requirements: 

1410-1405 Disk-to-Printer PrograIll 
1 IBM 1403 Printer, Modell or Z 

1410-1405 Disk_to_Tape Progralll 
1 IBM 729 II, 729 rv, or 7330 Magnetic Tape Unit 

1410-1405 Tape-to_Disk PrograIll 
1 IDM 729 II, 729 IV, or 7330 Magnetic Tape Unit 

IBM Application to: SYGtems Programs Library Abstract File Number 1410-UT-117 

1410-1405 DlSV FILE PROTECTION PROGRAMS 

Disk-to-Tape with Overlap. The Disk-to_Tape File Protection 
Program enables the user to preserve data contained in all or 
specified portions of a disk file before that data is updated or 
altered. Because of the utilization of the Overlap special feature 
this program is considerably faster (approximately 35D/o) than the' 
DISK - TO-TAPE utility program. This progralll is primarily 
written to be used In conjunction with the users production programs. 

Tape-to-Disk with Overlap. The Tape_to_Diak File Protection 
Program enables the user to reload into disk storage all or 
spe.cified portions of the tape records that have been unloaded by 
the TAPE_TO_DISK File Protection Prograrn.. Because of the 
utilization of the Overlap special feature this progranl is con
Siderably faster (approximately ZO%) than the DISK-TO-TAPE 
utility prograIll. This program i9 primarily written to be used 
in conjunction with the users production prograIlls. 

USIS of PrograIIls 

These File Protection Program8 can only be used on a machine 
that has the Processing Overlap &pecial feature, and only full 
tracks are written and loaded. The programs are used in con
junction with a Mac hine Specifications Card, and with Area Control 
Card(s). The user can unload onto tape or reload frOIll tape either 
a complete disk file or selected areas of the file. Either the Move 
mode or the Load mode may be used. 
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IBM Application &.: Sy.tema Program. Library Ahlltra.ct FUe Number 162O-AT-013 IBM Application .. By.tema Program. Library Abstract I'll. Number 1620-FO-OO3 

1620 FLOW TRACE PROGRAM 

~ 

Purpose: To enable the proqranuner to check that the path (flow) of his program 
1s correct. Should the program deviate from the expected, the trace helps 
localize the trouble. 

Method: The trace program detects every branch that actually occurs in the 
object program, types the address of the branch instructor and the address to 
which it branched. 

Restrictions. Range: cannot discontinue the trace in the miodle of the subroutine 
linked to the main program by a BT or a BTM and a BB instruction. 

storage Requirements' 631 positions of core storage. Program is relocatable. 

Equipment Specifications; 1620 with paper-tape reader. No restriction on 1620 
core storage (20K, 40K, 6DK). Trace output is via typewriter. Cannot be used 
on machines with Indirect Address1nq .feature. 

IBM Application II: Systems Program. Library Abstract rUe NlU'I'lber 1620-AT-014 

1620 SELECTIVE TRACE PROGRAM 

~ 

Purpose: To provide more detailed checking than the FLOW TRACE PROGRAM. 
To help pinpoint the exact location of the trouble. To enable the programmer to 
check each instruction as it appears in memory and the data fields as they are 
manipulated. 

Method: Not applicable. 

Restriction, Range: If instruction contains a record mark, only that part of the 
instruction up to, but not including the record mark, will be type.. Cannot 
terminate the trace during the execution of a subroutine linked to the program 
with a BT or BTM and a BB instruction. 

Storage Requirements: Program requires 2443 core locations. The small para
meter table (containing start trace & stop trace addresses) is located at the end 
of the program and the additional storage required by the table will. vary dependinq 
upon the number of parameters specified. The program is completely relocatable. 

IBM Application It Systems ProRrame Library Abstract FUll Numb8l' 162D-FO-OOl 

1620 FORTRAN (Tape) 

~ 

~ Program converts source program written in FORTRAN language 
into machine languaqe instructions. 

~ Notqlven. 

Restrictions. Range: Permissible FORTRAN language is a subset of 704/709/ 
7090' FORTRAN language. Number of symbols is limited to 300. 

Storage Requirements: Requires 20,000 storage positions 1620. 

Equipment Spec1fications: 1620 CPU 
1621 Paper Tape Reader 
961 Tape Punch 
1623 Core Storage Unit may be added, at the userls 
option. 

FORTRAN with FORMAT FOR PAPER TAPE 

Abstract: 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. 

Method: Not given. 

Restrictions. Range: Permissible FORTRAN language is a subset of 704/709/7000 
FORTRAN language. Number of symbols is limited to SPOt The program wID 
process FORMAT statements. 

Storage ReqUirements: Requires 20, 000 storage positions 1620. 

Equipment Specifications: 1620 CPU 
1622 Card Read-Punch Unit 
1623 Core Storage Unit may be added, at the 
user IS option. 

IBM Application .. System. ProRtams Library Abstract FUa Numblll' 1620-FO-OO4 

FORTRAN With FORMAT 

~ 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. 

~ Notgiven. 

Restrictions. Range: Permissible FORTRAN language is a subset of 704/709/7000 
FORTRAN language. Number of symbols is limited to 300. The program will 
process FORMAT statements, 

Storage Reguirements: Requires 20, 000 storage positions 1620. 

Equipment Specifications: 1620 CPU 
1621 Paper Tape Reader 
961 Tape Punch 
1623 Core Storage Unit may be added, at the userls 
option. 

IBM. Appllcallon .. System. PrDgrams Library Abstract. FU. Number 1620-FO-005 

FORTRAN PRE-COMPILE FOR PAPER TAPE 

~ 

Purpose: This program detects and permits correction of errors in a FORTRAN 
source program before the object program is compiled. The Pre-Compile detects 
many of the more common programming errors in individual source statements, 
and indicates possible logical errors in the source program as a whole. 

Storage Requirements: 20, 000 positions. 

EqUipment Specifications: 1620 CPU 
1621 Paper Tape Reader 

mM Application It Syatems Program. Library Abstract FUll Number 1620-FO-OO2 IBM Application .. Sy.tem. Programs Library Abstract rUe Numher 1620-FO-006 

1620 FORTRAN (Card) 

~ 

Purpose: Program converts source program written in FORTRAN languaqe into 
machine language instructions. 

Method: Not given. 

Restrictions. Ranae: Permissible FORTRAN language is a subset of 704/700/ 
7090 FORTRAN language. Number of symbols Is limited to 300. 

Storage Requirements: Requires 20, 000 storage positions 1620. 

Equipment Specifications: 1620 CPU 
1622 Card Read-Punch Unit 
1623 Core storage Unit may be added, 
at the userls option. 

FORTRAN PRE-COMPILE FOR CARD 

~ 

Purpose: This program detects and permits correction of errors in a FORTRAN 
source program before the object program is compiled. The Pre-Compile detects 
many of the more common programming errors in individual source statements, 
and indicates possible logical errors in the source program as a whole. 

Storage Requirements: 20,000 positions. 

Equipment Specifications: 1620 CPU 
1622 Card Reader Punch 
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IBM AppUeation Pc System. Programlll Library Abllltract File Number 1620-LM-017 

TRANSPORTATION PROBLEM 

Abstract: 

Purpose: This program soives the transpotation problem. That is, it minimizes 
the total cost of shipping from M warehouses to N retailers. 

Method: A logical search technique applied to the stepping-stone method. 

Restrictions: Problem sizes are indicated by the formula: 

6,000 + (M) (N) (MODC) + (M + N) (MODS + MODC + 23) + M(MODS + 12) 
+ MODS ~ CORES 

where M = number of warehouses :MAX of 99 
N = number of retailers MAX of 900 
MODS = maximum number of digits used to specify units. 
MODC = maximum number of digits used to specify cost. 
CORES = number of positions of core memory. 

Typical sizes are 40 x 50 with both MODS and MODe equal to 5 digit fields, 40 x 80 
with MODS and MODC reduced to 3 digit fields, or if 40K additional memory is avail
able, a 48 x 300 problem may be solved using 3 digit fields. 

Equipment Specifications: Card or tape I/O, indirect addressing. 

Additional Remarks: 

Results of a 40 x 50 Problem 

Calculation time for a 40 x 50 test problem varied from 3 min. using 
3 digit cost and unit fields to 3 3/4 min. using 8 digit fields. The variation 
of core storage used was from about 15, 000 to over 26, 000. The total 
card input required approximately 2 1/2 additional min. while the output 
added another 1/2 min. J for a total running time of less than 7 minutes. 

Other 40 x 50 test problems have required as much as 8 minutes of calcula
tion time, using 8 digit fields and occupying over 26, 000 core locations. 

IBM Applica.tion Ie Sy.tem. Programs Library Abstnct FUe Number 1620-LM·,018 

Production Line Balancing 

Purpose: This routine assigns operators to jobs on an assembly line. 
The assembly line is divided into zones and the assignment is done in a 
manner which tends to balance the work load in each zone. 

~ A fast approximation method. 

Restrictions: There can be up to 99 zones. The maximum number of 
jobs per zone is 27 to 98 depending on the average number of precedence 
jobs per job. The maximum number of can do jobs is 98. 

Timing: A problem with 33[; input cards and 167 can do jobs took about 
3 minutes 2xclusive of I/O. 

Eguiprn(mt Specifications: Paper tape reader or card reader. 

IBM Application at Systems Programs Library Abstract File Number 1620-LM-022 

1620 FORTRAN with FORMAT - AUTOMATIC FLOATING POINT SUBROUTINES, 
CARD SYSTEM 

Purpose: This subroutine package can be used with 1620 FORTRAN with FOR1vlAT, 
Card System (Program #1620-FO-004) to realize the advantages of the Automatic 
Floating Point featUre. Storage requirements for the subroutines are reduced 
and execution time of object programs decreased. 

Use of the Program: The subroutines may be incorporated into the object program 
deck at compilation or may be loaded separately prior to the execution of the object 
program. Messages are automatically types during compilation and loading, in
dicating appropriate action by the user. This subroutine deck is fully compatible 
with the two distributed with the 1620 FORTRAN with FORMAT processor. 

Machine Configuration: The subroutine package operates on a 1620 with the card 
read-punch and the Automatic Floating Point feature. 

IBM Application Ie System III Programs Library Abatract File Number 1620-LM-023 

1620 FORTRAN with FORMAT - AU,];OMATIC FLOATING POINT SUBROUTINES, 
TAPE SYSTEM 

Abstract: 

Purpose: This subroutine package can be used with the 1620 FORTRAN with 
FORMAT, Tape System (Program #1620-FO-003) to realize the advantages of 
the Automatic F10ating Point feature. storage requirements for the subroutines 
are reduced and execution time of object programs decreased. 

Use of the Program: The subroutines may be incorporated into the object pro
gram tape at compilation or may be loaded separately prior to the execution of 
the object program. Messages are automatically types during compilation and 
loading, indicating appropriate action by the user. This subroutine tape is 
fully compatible with the two distributed with the 1620 FORTRAN with FORMAT 
processor. 

Machine Configuration: The subroutine package operates on a 1620 with punched 
tape input-output and the Automatic Floating Point feature. 

IBM Application &; Systems Program III Library Abstract File Number 1620~:rvIT-01!) 

1620 HASH TOTAL PROGRAM 

~ 

Purpose: The purpose of this program is to determine quickly and to a high 
probability whether a duplicated tape is an exact character for character copy 
of its original. This is accomplished by taking an arithmetic "hash total II of 
all the characters on any given tape. 

Restrictions, Range: Does not apply. 

Method: After each record is read in, it is split into fields of twenty digits and 
~ch of these fields, in turn, is subtracted from an area called the accumulator. 
At the conclusion of the routine the accumulator is compared with a previously 
entered check total and a message indicating the result Is typed. 

Storage ReqUirements: The program occupies core locations 402 to 1116 and 
19980 to 19999. The remainder is available for input records. 

EqUipment Specifications: This program may be used on a basic mM 1620 paper 
tape machine with no optional features. 

IBM Application &; Systema Programs Library Abstract File Number 1620-:rvIT-OI6 

1620 NUMERIC TAPE DUPLICATOR/CORRECTCR 

~ 

Purpose: To duplicate or correct 1620 tapes conSisting only of muneric records, 
separated by end-ai-line characters. 

Method: Punching a tape which is an exact copy of the original or punching a 
second tape incorporating the desired changes. 

Restrictions. Range: lVIaximum permissible record length Is 8,850. Also, cor
rections may not increase or decrease the length of any record. 

Storage Requirements: Program is loaded into memory from 00402 to 02300. 
Each record to be duplicated is loaded from 02301. The program also uses an 
area of core storage, ending in 19999 and equal to the length of the record, as a 
dump area. 

Equipment Specifications: 1620 with paper tape and 20K memory. 

IBM Application &; Systems Programs Library Abstract File Number 1620-PR-OI0 

1620 GOTRAN (Tape) 

~ 

Purpose: A relatively fast compiler for programs which will generally be 
executed only once. 

Method: GOTRAN stores the compHe.d pro~ram in ~emory during c~mputation. 
The object program is then executed In an mterpretive mode. No object tape or 
decl{ is produced. After execution of an object program, computation of a new 
object program is possible without loading the processor. 

Restrictions. Range: The language used in GOTRAN is a modified subset of 
FORTRAN, including the functional subroutines. Arithmetic statements are re
stricted to one arithmetic operation per statement. 
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Data 1s handled in the form of 10 digit floating point numbers of 3 diqit f!.xed 
point numbers. Input-output is the same form as FORTRAN with the exception 
that cards are punched with one item per card. 

The maximum number of symbols that may be used is 500 in the tape system and 
490 in the card system. The number statements allowed is inversely proportional 
to the number of symbols used. Approximately 211 statements can be compiled 
using 200 symbols. 

Storage Reguirements: Not given. 

Equipment Specifications: Basic 1620 Tape. 

IBM Application ... System. Programs Library Abstract FUe Number 1620-PR-Oll 

1620 GOTRAN (Card) 

Abstract: 

Purpose: A relatively fast compiler for programs which will generally be 
executed only once. 

Method: GOTRAN stores the compiled program in memory during computation. 
The object program is UJ.en executed in an interpretive mode. No object tape or 
deck is produced. After execution of an object program, computation of a new 
object program is possible without loading the processor. 

Restrictions. Range: The language used in GOTRAN is a modified subset of 
FORTRAN, including the functional subroutines. Arithmetic statements are 
restricted to one arithmetic operation per statement. 

Data is handled in the form of 10 digit floating point numbers or 3 digit fixed 
point numbers. Input-output is the same form as FORTRAN with the exception 
that cards are punched with one item per card. 

The maximum number of symbols that may be used is 500 in the tape system and 
490 in the card system. The number statements allowed is inversely proportional 
to the number of symbols used. Approximately 211 statements can be compiled 
using 200 symbols. 

Storage Requirements: Not given. 

Equipment Specifications: Basic 1620, Card. 

IBM Application'" Sy·.tems Program. Library Abstract FUe Number 1620-SP-007 

IBM 1620 SYMBOUC PROGRAMMING SYSTEM - ONE-PASS PROCESSOR 

Abstract: 

Purpose: This programming system assembles symbolic instructions into 
absolute maChine language instructions. The source program, consisting of the 
symbolic instructions, is read only once. 

RestrictiOns, Range: The system can process all of the machine operation 
codes. It also processes the following declarative operations: DS, DC, DSA, 
DORG, and DEND. A maximum of one hundred and ninety-nine labels can be 
handled. Multiplication is not allowed in address arithmetic. 

Method: Does not apply. 

Storage Requirements: The system occupies memory from position 100 to 19999. 

Equipment Specifications: The system is designed to operate on a basic 1620 with 
tape I/O. 

IBM Application & Systoms Prog:rams Library Abstract File Number 162Q..SP.OO8 

IBM 1620 SYMBOUC PROGRAMMING SYSTEM - TAPE I/O 

~ 

Purpose: This programming system assembles symbolic irultructions into 
absolute machine lanquage. The source program, consisting of the symbolic 
instructions, is read twice. 

Restrictions. Range: The system occupies memory from position 100 to 19999. 

Equipment Specifications: The system is designed to operate on a basic 1620 with 
tape I/O, and can be modified for the additional storage unit 1623. 

A - 1620 

IBM Application & Systems Programs Library Abstract File Number 1620-SP-009 

IBM 1620 SYMBOLIC PROGRAMMING SYSTEM - CARD I/O 

~ 

Purpose: This program system assembles symbolic instructions into absolute 
machine language. The source program, consisting of the symbolic instructions, 
is read twice. 

Restrictions. Range: The system can accommodate 312 labels. 

Method: Does not apply. 

Storage Requirements: The system occupies memory from pOSition 100 to 19999. 

Equipment Speci:fications: The system is designed to operate on a basic 1620 with 
card I/O and can be modified for the additional storaqe unit 1623. 

IBM Application'" Syatems Program. Llbra.ry Ab.trad :rUe Number 1620-SP-020 

1620/1710 SPS, CARD SYSTEM 

~ 

SPS is an extension of 1620 SPS, a symbolic programming system in use 
since late 1960. It provides many additional features in the assembly of 
source programs, and includes five sets of noating point subroutines for 
use on 1620 or 1710 systems of a variety of configurations. 'lhese are: 

a) Fixed length floating point nwnbers not using tile Automatic Divide 
feature. 

b) Fixed length Hoating point numbers using the Automatic Divide feature. 

c) Variable length floating point numbers not using the Automatic Divide 
feature. 

d) Variable length floating point numbers using the Automatic Divide 
feature. 

e) Variable length floating point numbers using the Automatic Floating 
Point feature. 

The range of floating point numbers is: 

:!:.100000 ••• 0 x 10-9900 t. 99999 ••• 9 x 1099• 

For variable length subroutines the fractional part of the floating point 
munber may vary from 2 to 45 digits. 

Use of Program 

With the SPS processor loaded in the storage, the source statements may be 
entered on the typewriter or through the card reader. In the first pass, the 
statements arc scanned, certain errors detected, and label table constructed. 
In the second pass the source statement.:J are again scannedj additional errors 
are indicatedj and the program assembled in machine language. A l1sUng 
deck or condensed deck, both self-loading, may be punched. Llsting on the 
typewriter is also possible. A map of storage assignments may be typed. 
If subroutines are required. the proper subroutine deck will be processed 
and subroutines selected for inclusion in the object program. 

Machine Configuration 

For assembly of source programsj 

Basic Card 1620 or 1710 with 20,000 digits of storage. 'The.processor can be 
modified for 40, 000 or 60,000 digits of storage to allow an extension of the 
label table. 

For execution of assembled programs: 

A 1620 or 1'/10 system with any optional features. 

IBM Application ... Syatema Programa Library Abstract FIle Number H:l~Q..SP-021 

1620/1710 SPS, TAPE SYSTEM 

(Continued on next page) 
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SPS is an extension of 1620 BPS. a symbolic programming system in use 
since late 1960. It provides many additional features 'in the assembly of 
source programs, and includes five sets of floating po.f.nt subroutines for 
use on 1620 or 1710 systems of a variety of configurations. '!hese are: 

a) Fixed length floating point numbers not using the Automatic 
Divide feature. 

b) FiXed length floating point numbers using the Automatic 
Divide feature. 

c) Variable length floating point numbers not using the Automatic 
Divide feature. 

d) Variable length floating point numbers using the Automatic 
Divide feature. 

e) Variable length floating pamt numbers using the Automatic 
Floating Point feature. 

'Ihe range of floating point nwnbers is: 

±.100000 ••• 0 x 10-99 to !. 99999 ... 9 x 1099 

For variable length subroutines, the fractional part of the floating point 
number may vary from 2 to 45 digits. 

Use of Program 

With the SPS processor loaded in fue storage, the source statements may be 
entered on the typewriter or through the tape reader. In the first pass, the 
statements are scanned, certain errors detected, and label table constructed. 
In the second pass the source statements are again scarmed; additional 
errors are indicatedj and the program assembled in machine language. A 
condensed self-loading tape may be pWlched. Listing on the typewriter is 
also possible. A map of storage assignments may be typed. If subroutines 
are required. the proper subroutine tape will be processed and subroutines 
selected for inclusion in the object program. 

Machine Con!iouration 

For assembly of source programs: 

Basic tape 1620 or 1710 with 20,000 digits of storage. The processor can be 
modUied for 40,000 or 60,000 digits of storage to allow an extension of the 
label table. 

For execution of assembled programs: 

A 1620 or 1710 system with any optional features. 



IBM Applic.atlon &. SYllhlm. Program. LlbTb.ry Ab.tract rUe Nwnber 1710-81-002 

1710 Simulator/7090 

Purpose: The 7090 Simulator of the 1710 Control System provides the 
ability to perform program checkout: 

(1) Prior to the installation of a 1710 System. 
(2) Subsequent to the installation but without requiring that the 1710 

be removed from its normal task of Data Acquisition, Operator 
Guide or Closed Loop Control. 

(3) Without requiring modification of a physical system to conform 
to the program requirements, i.e., modifying a 1710 System 
to have the proper function, and filter and matching cards, at 
a given 1712 Multiplexer and Terminal Unit Address. 

Machine Configuration: 
For simulation of the 1710: 

7090 with two tape channels (A & B) 
4 tapes on channel A 
2 tapes on channel B 
32, 000 words of core storage 
On line printer (SHARE II Board) 

The simulator will simulate the following 1710 features: 
(1) Random & Sequential Addressing 
(2) Interrupt (AOCITAS CompletE: Indicator #40) 
(3) Contact Sense (200 pt/sec) 
(4) Contact Operate 
(5) Analog Input (20 pt/sec) 
(6) Analog Output (set point positioner) 
(7) 300 M. T. U. Addresses 
(8) 1711 Manual Entry Switches 
(n) Process Branch Indicators 
(10) Process Interrupt Indicators 
(11) 1621-1624 (Paper Tape I/O) 
(12) 1622 (Card I/O) 
(13) Indirect Addressing 
(14) Additional Instruction (TNF-TNS-MF) 
(15) Divide 
(16) 1623 Additional Core Storage 1 or 2 20,000 Digit Modules 

MACHINE CONFIGURATION 

For assembly of Source Programs: 

709/7090 with two tape channels (A & B) 
4 tope units per channel 
32,000 words of core stGrage 
on line printer 

Por execution of assembled program: 

A 1620 or 1710 System with either paper tape or card I/o and 
those optional features required by the Source Languago Program, 
such as the 1620 additional instructions or 1710 Random Addressing 
Feature .. 

A - 1710 

IBM Applica.tion & Systems Programs Library Abstract File Nwnber 1710-SP-00l 

1710 SPS/709-7090 PROCESSOR 

The 709/7090 Processor provides the 1710 user with the abUity to assem
ble programs for a 1710 installation without removing the 1710'5 capability 
to perform 1ts normal task of Data Acquisition, Operator Gulde or Closed Loop 
Control. The processor provides the user with all of the features of the 
1620/1710 SPS while increasing the assembly speed and the size of the programs 
that may be assembled. 

USE OF PROGRAM 

With the SPS Processor loaded into storage under control of the IB SOS 
Monitor the source statements are read from Tape A3. In the first pass, the 
stateme~ts are scanned. certain errors detected, and the label table 1s con
structed (capacity 3000 labels). The processor writes the scanned statement on 
an intermediate tape (133) along with certain control information to be used during 
the second pass. 

Prior to the second pass of the source language (from tape B3) the 
label table 1s examined to determine the number of entries. If there are more 
than 35 entries, il binary search indices are built up by the processor and a 
binary search is made when looking up labels during the second pass. 

In the second pass, the statements arc read from the intennediate tape 
(B3)c assembled, written on the punch output tape (A.S) (in the format speCified 
in the control card for this assembly .. i. c. condensed card or paper tape for
mat), and written on the print tape (A2). 

At the end of Pass II if any subroutines were used, the processor selects 
the subroutine-set speCified from the subroutine tape (B7) and assembles and 
writes the output for listing (A2) and punching (11.5)0 At the end of Pass II, the 
processor writes the resultant map of 1710 storage on the'printer tape. The 
processor will repeat the assembly process until all source language programs 
have been assembled. 
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A - 7070 

IBM Application &r. SYlltemll Progra.znll Library Abstract FUe Number 7070~AT-082 
IBM Application'" Syutema Programs Library Abstract FUe Number 7070-AU-074 

PAT - PROCEDURE FOR AUTOMATIC TESTING 

Purpose: The PAT System has been designed to standardize testing procedures 
so that they may be just as efficient in a customer installation as they are in a 
7070 Data Center with no change in test procedures. 

The testing of a program by the PAT System is accomplished in three phases. 
The first phase is the creation of the data files by the Tape File Generator pro
gram. The second phase is the processing of the object program. The third 
is the recording of the results of the test through the use of Storage Print and 
Tape Print programs. 

PAT testing enables the processing of undebugged programs by remote testing 
yet under programmer control. The results including the output from the 
Utility programs would be returned to the programmer for desk debugging. 

The PAT System provides for the testing of programs by card or tape processing. 

IBM Application &r. Systemll Programs Library Abstract FUe Number 7070-AT-083 

7070 AUTO-TEST GENERATOR SYSTEM 

The Auto-Test Generator System provides a highly Uexible and e!£ident method 

of creating tapes for automatic tape testing. The test tape ill created by the ATG System 

in a one pails Heneration run. 

The minimum system configuration required for a Generation RWl is a 7070 

capacity of SKi one tape channel, and three tape drives. If available. a capacity over 

5K. "tape channels, 40 tape drives. the 7500 Card Reader, the 7501 Console Card Reader, 

the 7550 Card Punch. and the 7400 On-Line Printer may also be ulled in generating the test 

tape. One control card (the ATG Control Card) and the settings of the Console Alteration 

Switches specify the machine configuration to be used for the generation run. 

Testing may be performed with the generated tape on a system even more basic 

than the minimum needed for generating the test tape or may be done on any combination 

of the units mentioned above. One control card for each object program packet (the TD Card) 

specHies the machine configuration to be used for te8ting that object program. 

The configuration of the system which generates the test tape does not have to be 

the same as the configuration of the system which performs the testing. 

IBM Application &r. Syetema Programs Library Abstract rUe Number 707Q..AU-072 

7070 BASIC AUTOCODER 

~: 

The 7010 Basic Autocoder is a symbolic programming system designed 
to simplify the preparation of programs for the 7070 Data ProceSSing 
System. With the increased capacity and versatility of data processing 
systems, maChine-language instructions have increased correspondingly 
in both number and complexity. Coding in machine language today i.9 

an extremely tedious and time-consuming task. The 1010 Basic Auto
coder is a symbolic programming system designed to permit the 
programmer to code more easily and with greater meaning than is 
possible with numerical machine language. Symbolic programming 
systems also perform automatically many burdensome tasks such 
as assigning and keeping track of storage locations and checking for 
errors. Use of these systems will save the programmer a Ilignificant 
amount of valuable programming time and eHort. 

The 7070 Basic Autocoder is designed specHkally for use in 7010 
Data Processing installations which contain unit-record input/output 
equipment only, or a maximum of one or two tape units. 

This version includes the addition of the Execute Control Statement, 
the ability to mix. condensed card output on the listing tape, the 
assignment of relocation indicators, and the typing of the version 
and level of the Basic Autocoder processor being used. 

AUTOCODER 74 

Purpose: Autocoder 74 is a symbolic programming system designed to simplify 
the preparation of programs for the 7070 Data Processing System. With the in
creased capacity and versatility of data processing systems, machine-language 
instructions have increased correspondingly in both number and complexity. 
Coding in machine language today is an extremely tedious and time-consuming 
task. The 7070 Autocoder 74 is a symbolic programming system designed to 
permit the programmer to code more easily and with greater meaning than is 
possible with numerical machine language. Symbolic programming systems also 
perform automatically many burdensome tasks such as assigning and keeping track 
of storage locations and checking for errors. Use of these systems will save the 
programmer a significant amount of valuable programming time and effort. 

Autocoder 74 allows the use of IOCS macro-instructions. 

Machine Reguirements: 4 tape units. 

IBM Application at Syutems Programs Library Abstract File Number 7070-AU-900 

AUTOCODER 7070 

~urpo~e: To translate a program written in the Autocoder language 
mciuding ,macro st,atcmento and/or one-for_one instructions, into 
an operatlve machIne language program. 

l\.1achinc Req~irements: (Include machine components, special features, 
storage requirements, control panels-standard or special) 

Minimum 

~: 5,000 words of core storage 
6 IBM 729 modelll, IV. V. VI, or 7330 tape units. 

3. Channel I or Channels 1 and Z. 

Optional 

1. IBM 7500 Card Reader (Utility Panel) 
Z. IBM 7550 Card Punch (Utility Panel) !: IBM 7400 Printer (Utility Panel) 

~:3~ot!;:r u:~:!tional IBM 729 model II, IV, V, VI, or 

5. 10,000 words of core storage 

Capabilities and Limitations: 

Autocoder can process any program written for Basic Autocoder 
or 4-Tape Autoc~der. II additional tape units are available, it can 
process stacked lnput and/or output. Additional macro generators can 
be a,d~e.d t~ the system to allow new input statements. There is great 
~l:X.lblbty In entering new loads, patching existing loads, and dropping 
a :i:~~:dr~:~dS. Only one macro generator can be added or dropped'in 

IBM Application It Systems Programs Library Abstract FUe Number 707Q..CB-923 

7070 COBOL PROCESSOR 

Purpose: The COBOL processor translates a source program 
~n accordance with the rules specified in the IBM COBOL 
General Information Manual, form FZ8-8053-l into a 7070 or 
7074 machine - language program which, when read into the 
computer, will execute the instructions specified in the source 
progr<lln. 

Usc of Program: The progralTl is to be used as described in the 
reference maleriallisted in the aecornpanying letter with the ex~ 
ception of the following Hem.s whose implementation will be de
ferred: 

Procedure Division 

1. The CORRESPONDING option of the MOVE verb. 
2. The EXAMINE verb (including the TALLY register). 
3. Claos conditions in conditional statements. 
4. Numeric literals as operands of DISPLAY 6tat~ments. 
5. The usc of the figurative constant ALL. 
6. The ability to optionally round or truncate the results 

of aritiunelic computations. The ROUND OPTION is 
standard; trullcation is deferred. 

(Continued on next page) 
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Data Division 

I. 
z. 
3. 

4. 
5. 
6. 

The JUSTIFIED clause. 
The BLANK WHEN ZERO clause as,appli}ld to output data. 
The CHECK PROTECT feature of the editing clause; also, 
the ZERO SUPPRESS feature if used with FLOAT DOLLAR 
sign. 
The usc of the figurative constant ALL. 
The COPY option. 
The following characters of the PlCTURE clause: 

a. preceding I- ~d - signs. 
b. floating I- and - signs. 

*(i. e., cbecl( protect) 

d. Zero and blank as insertion characters. 
e. z if preceded by some other character. 
f. V (i. 0., implied decimal point) if in a report item. 

Environment Division 

1. The COPY option 
Z. The OPTIONAL clause of the FILE-CONTROL paragraph. 
3. Automatic allocation of object machine input/output devices 

based on configuration given in the OBJECT-COMPUTER 
paragraph and the ASSIGN clause of the FILE-CONTROL 
paragraph. 

Machine Configuration: The 7070 COBOL processor is designed 
to operate on a 7070 or 7074 of the following configuration: 

1. .Memory size - 10K 
Z. Input/Output requirements. Seven tapes are required by 

the system. The input medium for the source program 
may be one of these seven tapes, an eighth tape or a card 
rea.der. 

IBM Application. Systems Programs Library Abstract roe Number 7070-CT-903 

7070 COMMERCIAL TRANSLA '!DR 

Purpose: 7070 Commercial Translator makes available to us ers of the 
7070 a problem oriented-language for the formulation of commercial 
problems. 

Use of Program: The program is to be us ed as des cribed in the Com
mercial '!.'ranslator material listed in the accompanying letter. 

Machine Configuration: The 7070 Commercial Translator processor is 
des igned to operate on a 7070 or 7074 of the follOWing configurations: 

1. 10, 000 words of Core Storage. 

Z. Input/Output requirements - Seven tapes are required by the s fS tern. 
The input medium for the source program may be one of thes e seven 
tapes, an eighth tape or a card reader. 

IBM Applh;:ation It Systems Programs Library Abstract File Number 707Q..'FQ-073 

BASIC FORTRAN 

Abstract: 

Purpose: The IBM FORmula TRANslating system, FORTRAN, is an automatic 
coding system which consists of a source-language (closely resemblinq the 
ordinary langu.a.qe of mathematics) J and a processor which converts source pro
qrams written in the FORTRAN language into machine-language object programs. 

Use of Program: FORTRAN is essentially a problem-oriented languaqe designed 
to facilitate the writinq of programs which will perform sclenllilc and engineerinq 
type computations. It can also be adopted in the solution of many business problems 
which can be expressed in a mathematical formula. 

Machine Configuration: 5, 000 words of core storage 
IBM 7500 Card Reader (Utillty Panel) 
IBM 7550 Card Punch (Utillty Panel) 

Capabfiities and Limitations: Proqrams may be complied for any configuration 
of 707Q equipment. Basic FORTRAN accepts FORTRAN 1 features in a source 
program. 

IBM Application It·oaystems Programs Library Abstract FOe Number 7070-FO .. 116 

7070/2/4 FORTRAN LOADER 

Purpose: The 7070/Z/4 FORTRAN Loader provides users of 7070/Z/4 
FORTRAN and users of 7070/Z/4 Babic FORTRAN with the principle of 
relocstabUity to insure that several routines can be compiled separately 
but used together at object time. 

Use of Program: The 7070/Z/4 FORTRAN Loader has been designed 
specifically to load the FORTRAN object program, the 7070/2/4 
FORTRAN PackaRe, and the user's compiled subprograms, and sub
rou~ines (written in the FORTRAN or Autocoder language) to produce 
a relocated program (within storage or on some output medium) available 
for object time processing. . 

Machine Configuration: The 7070/Z/4 FORTRAN Loader may be utilized 
with any of the following configurations: 

a) IBM 7070, IBM 7072 or IBM 7074 
b) Card oriented, Card/Tape or Tape oriented system 
c) 5K or 10K Magnetic Core Storage 
d) The Floating Decimal Arithmetic device Is optional. 

The program is adaptable to each user's requirements by changing the 
control information in the Loader. The 7070/Z/4 FORTRAN Loader 
relocates itself into upper core storage as specified by the user. The 
Loader zeros itself out once all programs required for a particular 
object run have been relocated. 

Capabilities and Limitations: FORTRAN object programs which are 
of such size that they overlay the Loader but which do not exceed core 
storage capacity, as defined by the user, may be executed by writing 
out the relocated program on some output medium. This Is done through 
the use of an Alteration Switch. The relocated program should be read 
back into c.ore storage with the IBM 7070/Z/4 Condensed Card Load 
Program which, together with a zero storage program, Is written out 
preceding the relocated program. Storage is zeroed up to the point 
indicated by the user in the Loader option. 

This option is available to any program - regardless of size, but not 
exceeding core storage capacity. Programs which exceed core storage 
capacity are not executable and must be rewritten. 

Under control of another Alteration Switch, the user has the option to 
type out a map shOwing the locations of programs and their data areas. 

IBM Application&: SY8tems Programs Library Abstract File Number 7070-f0-901 

FORTRAN 7070 

Purpose: The IBM FORmula TRANslating system, FORTRAN, is 
an automatic coding system which consists of a source-language 
(closely resembling the ordinary language of mathematics), and 
a processor which, completely or partially, converts source 
programs written in the FORTRAN language into machine-language 
object programs. 

Use of Program: FORTRAN is essentially a problem.oriented language 
designed to facilitate Ute writing of programs which will perform 
scientific and engineering type computations. It can also be adopted 
in the solution of many business problems which can be expressed 
in a mathematical formula. 

Machine ConfigUration: 

Minimum 

Optional 

1. 5,000 words of core storage 
z. 6 IBM 7Z9 Model n, IV, V, VI or 7330 tape units 
3. Channell or Channels I and Z 

1. IBM 7500 Card Reader (Utility Panel) 
Z. IBM 7550 Card Punch (Utility Panel) 
3. IBM 7400 Printer (Utility Panel) 
4. Up to four additional IBM7Z9 Model n, IV, V, 

VI or 7330 tape units. 
5. 10,000 words of core storage 

Capabilities and Limitations: 
Programs may be compiled for any coDfiguration of 7070 equipment. 
7070/Z/4 FORTRAN accepts all FORTRAN n features in a source 
program. 

IBM Application • ~ystem8 Programs Library Abstract roe Number 7070-IO-076 

SPOOL SYSTEM 

~: 

Purpose: The SPOOL system proVides two programs which may be run 
simultaneously with the main proqrams. This system provides tape-to-card, 
card-to-tape, and tape-to-printer operations. One or two of these operations 
may take p~e while the user's main proqram is runninq. (Continued on next page) 



Restrictions: Operates in conjunction with 7070 IDCS. 

Storage Requirements: 400 words + IOCS requirements. 

Equipment Specifications: 7500 Card Reader and necessary I/O. 

IBM Application &.. SyetemB Programe Library Abstract rUe Nwnber 7070-10-904 

rnpUT/OUTPUT CONTROL SYSTEM 7[f10 

Purpose: To providc UBcrs of the IBM 7070/2/4 Data Processing Systems 
with routlnes {or readlng and writi.ng card and tape records. 

Use of Program: The Input/Output Control System is used in conjunction 
wlth other programs to provide standardized routines which perform the 
input and output functions. 

Machine Con£lguratlon: 
1. Machine requirements at compLle Hme are dictated by the speclf

cations for the program whlch is being used in conjunction with 
the Input/Output Control System. Reference should be made to 
the manual or abstract deacrlbl.ng these programs. 

Z. The Btorage requirements of the Input/Output Control SYBtem 
vary from 765 to 2100 words depending upon the number of flies 
speclfied and the parameters in the DIOCS statement. 

CapablHtles and Limitations: 
1. The reading and writLng of tape records is controlled by the 

Input/Output Control System and will occur simultaneously 
with proccssing. 

2. Macro-instructions are provided for proees sing which will, 
when required, block and deblock data records that are to be 
written on, or read from, tape. 

3. A program which uses the Input/Output Control System may 
be interrupted at any time and continued from that point at 
another Hme by the use of these macro-instructions. 

4. MacroNinstructlons are provided for processing unit recorda. 

5. Error routines for both tape and unit record!! are provided. 

6. The ln~ut/Output Control System haa been designed to allow 
the running of SpOOL programs with programs using the 
Input/Output Control System. 

mM Application lit Syeteme Programe Library Abetract FUe Number 

7300 DISK IOCS 

~ 

707Q-IO-905 

Purpose: To provide users of the IBM 7070/2/4 Data Processing Systems with 
routines for reading and writing 7300 Disk. 

Use of Program: The Input/Output Control System is used in conjunction with 
other programs to provide standardized routines which perform the input and 
output functions. 

Machine Configuration: 

1. 

2. 

Machine requirements at compile time are dictated by the specifica
tions for the program which is being used in conjunction with the 
InputjOutp.lt Control System. Reference should be made to the 
manual or abstract describing these programs. 

The storage requirements of the Input/Output Control System vary 
from 765 to 2100 words, depending upon the number of files 
specified and the parameters in the DIOCS statement. 

Capabilities and Limitations: 

1. The reading and writing of tape records is controlled by the Input/ 
Output Control System and will occur simultaneously with processing. 

2. 

3. 

4. 

5. 

6. 

:Macro-instructions are provided for processing which will, when 
required, block and deblock data records that are to be written on 
or read from tape. 

A program which uses the Input/Output Control System may be in
terrupted at any time and continued from that point at anoilier time 
by the use of these macro-instructions. 

MacrO-instructions are provided for processing unit records. 

Error routines for both tape and unit records are provided. 

The Inp.lt/Output Control System has been designed to allow the 
running of SPOOL programs with programs using the Input/Output 
Control System. 

A - 7070 

IBM Application &.. Syetems Program. Library Abetract FUe Number 7070-111-084 

TAPE FILE GENERATOR FOR TESTrnG 

Abstract: 

Purpose: The tape files needed to test programs which read input records from 
tape can be generated from cards using this utility program. Practically any 
form of tape file can be created with this program. 

Equipment Specifications: 7500 Card Reader 
1 729 Tape Drive 

IBM Application lit Syetem. Programe Library Abetract FUe Nwnber 7070-PR-075 

COMPILER SYSTEMS TAPE 

Purpose: The 7070 compiler system provides Autocoder, Report Program 
Generator, FORTRAN, COBOL, Commercial Translator, and IOCS on a common 
systems tape for ease of usage. 

EqUipment Specifications: 6 magnetic tape units. 

IBM Application at Systeme Programe Library Abstract rUe Nwnber 7070-RG-902 

REPORT PROGRAM GENERA TOR 7070 

Purpose: Programs for writing reports from data on magnetic 
tapes can be created by the programming system through the use 
of the Report Program Generator. 

Use of Prosram: The Report Program Generator acts as a 
pre_processor to 7070/2/4 Autocoder. Input consists of the layout 
of the data tape. the format of the desired report, and the conditions 
for inclusion of items of the data. 

Machine Configuration! 

Minimum 

Optional 

1. 5, 000 words of core atorage 
2. 6 IBM 729 Model II, IV, V, VI or 7330 tape units. 
3. Channell or Channels 1 and 2. 

1. IBM 7500 Card Reader (Utility Panel) 
2. IBM 7550 Card Punch (Utility Panel) 
3. IBM 7400 Printer (Utility Panel) 
4. Up to four additional IBM 729 Modeln. IV, V, 

VI or 7330 tape units. 
5. 10, 000 words of core !!torage 

Capabilities and Limitations: 
The data. file may consist of form 1, 2 or 3 records. The data 
file records may include no more than 99 Helds to be used for 
the report. 
A given variable field to be edited may be no more than 20 characters. 

IBM Application It Systemu Programs Library Abutract FUe Number 7070NSI-079 

SIMULATE 650 ON 7070 

Purpose: Programs written for the 650 (except 650 Model IV) may be run on an 
IBM 7070 using this program. The machine configuration of the 7070 system 
mllS t be the same as a 650 system for the program to be simulated. The simula
tion program was written for standard 650 systems. 

IBM Application Ir. Systema Program .. Library Abetract File Nwnber, 7070-SM-077 

SORT 90 

Purpose: Tape files containing records from 1 through 999 words in length can 
be sorted according to a control word that may have from 1 through 160 characters 
located in from 1 through 10 fields. The tape records may be fixed- or variable
length in single or blocked form. The maximum number of tape records that may 
be sorted is equal to the number of records which can be contained on 4 full reels 
of tape. {Continued on next pagel 
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EqUlpment Specifications: 4 through 16 magnetic tape ~ts. 

Additional Comments: The order of merge of the program depends on the number 
of tape units availablej the order of the merge may be either 2, 3, 4 or 5. 

[BM Application &.: Systems Program. Library Abstract FUe Number 7070-SM-078 

MERGE 91 

Abstract: 

Pu . Up to 8 tape files may be me rged into one file through the use of 
th·~PO:~. am The record and control word specifications are the same as f?r 
so~ ~O. gr Th~re is no limit on the number of reels that may be required for a 
file. 

Equipment Specifications: From 3 through 26 magnetic tape units are required 
by Merge 91. 

IBM Application It Systems Programs Library Abstract roe Number 7070-UT-080 

RAMAC UT~ITIES 

Abstract: 

Pur ose' These programs provide frequently needed routines to assist in the 
use ~f the 7300 disk files attached to the 7070. The programs are (1) Clear 
Disk, (2) Disk-to-Tape, (3) Tape-to-Disk. 

storage Requirements: 1500 poSitions per program. 

Equipment Specifications: ~~gg g~ ~~~~~ Unit 

729 Tape Units 

[BM Application It Systems Program. Library Abstract FUe Number 7070-UT-081 

7070 UT~ITIES 

Abstract: 

---. The e utility programs provide frequently needed routines to assist 
~lli~~:~ting an~ operation of the user's 7070. programs. The following are 
included: 

Condensed Card Load Program 
Load Program Relocater 
Zero Storage Programs 
Tape Mark Program 
Tape Rewind. Program 
Tape File Generator Program 
SNAPSHOT Program 
Storage Print Program 
Tape Print Program 
Branch Trace Program 
Tape Duplication Program 
Tape Compare Program 
Unload Storage Program 

Equipment Specifications: 7500 Card Reader 
7400 Printer 
7550 Card Punch 
Tape drives as needed 

IBM Application .. Systems Program. Llb:ruy Abstract File Number 7072-UT-085 

=ITY PROGRAMS FOR ADDITIONAL STORAGE 

Abstract: 

Purpose: This is a collection of 5 commonly used programs. They are: 

Condensed Card Load Program for Additional Storage; This program is designed. 
to load a program which has been punched into cards in condensed form. It will 
load condensed cards with a max:f.mum of five words in each card !hto spec1f1ed 
locations. Execute cards, i. e., cards conta.in1ng instructions which are to be 
executed as soon as they are read, may be included among the condensed cards. 

Load Program Relocator for Additional Storage: This program will allow the user 
to move the IBM 7072/7074 Condensed Card Load Program for Additional Storage 
from its current location to any twenty-five consecutive locations below location 
9999. It Is not necessary to know the current location of the load program when 
it is to be relocated. 

Zero Storage Program for Additional Storage: This general zeroing program may 
be used to set core storage to plus zeros regardless of the location of the load 
program. The Zero Storage Program. may be used even though the user does not 
know the location of the load program.. 

Tape Mark Program for Additional Storage: This program is used to write a 
tape mark on a maximum of six tape units connected to any one channel. A 
separate program, which consists of one card, is required for each channel. 

Tape Rewind Program for Additional storage: This program is used to rewind 
the tape on a rna.ximum of six tape units connected to anyone channel. A separate 
program, which consists of one card, is required for each channel. 

Equipment Specifications: 7072/74 with Additional St~rage feature. 



IBM Application It System. Program.., Library Abstract File Number 70BO-CV-OOO 

INT580 

Abstract: 

Purpo!J(l: INT580 enables a program coded for an IBM 705 I, II or III 
with scrial input/output equipment to operate on the IBM 7080, utilizing 
communication channels al\u 7'2.9 tdpe lUJ.ita. The 754, 760 I and n. 777 
757, 158, 759 and 734 are simulatcd in memory. 727, 720A, 730A, 717, 
722 and 714 units are simulated on 729 tape units. Restrictions to fuU 
simulation arc covered in the detailed description of interpretation of 
each unit, IHarting at pag:c 10 of the enclosed preliminary manual (as 
amended by the addenda, also enclosed) and on page 19 of the manual. 
These restrictions should not affect mo!!t object programs. 

A - 7080 

Machine ConH!(uraUon: The 7080 IOCS complete vereion for four channels 
will occupy memory t ocations 500 to lO, 000 with erasable housekeeping 
occupying memory locations lO, 000 to Z4, 000. The ITlinirna\lIystem for 
2 challnels will occupy memory location!! 500 to approximately 11,500 
for the noneraoable portion. The size of the other versions will fnll 
between tholle two. 

The basic program material accompanyiug this memorandum includes 
one reel of tape. 

1. The firat Hie of this tape is the complete '1080 IOCS Library. 

Z. The second file is the re.~asembly mllster for IQCSflO. 

3. The third file consists of 4 chango decks. 

4. The fourth fHe is the preas sembled IOCS80 deck. 

5. The fifth IHe is the IOCS80 Listing. 

Each lilt, is preceded by a st .. mdard header a.nd a tapel11ilrk. 

Usc: INT580 may be loaded into memory once, and left there until that 
~ory is needed for another appUcation. Loading of an object program 
is initiated after INT580 houscl~eeping has been entered and contl'ot cardo, 
if necessary, have been processed for that program. The object program 
is entered in the norm;.\l manner and proceeds until an input/output 
instruction is encountered. The I/O Interpret feature of the 70BO, working 
with the Nonstop switch caUBCS an automatic interrupt to INT580, where 
the desired operation is initiated or fuUy accomplished. Control returns 
to the object program until the next intllrrupt. For a detailed description 
of the various ways to usc INT580. seo the Addenda for Version 3 referred 
to above. 

IBM Application 81; Systems Programs Library Abotract FUe Number 7080-10-121 

Machine Configuration: The minirn.um 70BO configuration of BOK memory 
and two communication channels is required, The program as written 
requires the card reader for one control card per object program, but 
this is easily modified, Drum simulation will require an additional BOK 

of memory if many sections are used. Four communication channele 
are required for efficient siUlulation of Bimultaneous PRW-WR 
operations on two TRC 's. 

IBM Application It Systems Programs Library Abstract FUe Number 7080-10-086 

7080 JOCS 

Purpose: To provide lhe user a complete 7080 Input/Output control 
system for 729 tapes and a means of obtaining two channel and minimal 
versions of this system. 

Use: To use the 10S0 IoeS, the first file of the di!!Jtribution tape should 
be punched out and a Processor librarian run should be made using 
theBe cards. An programs using 7080 lOGS should be aBaembled from 
the new systom tape. 

To obtain the two channel and minim .. l veraions, the third file of the 
distribution tape shouLd be punched and separated into four decks using 
the Ident in column., 75 to 80 of the cards. 

Using the second file of the distribution tape as the reassembly ITlaster 
and the change deck desired as input, a reassembly should be made to 
obtain a program deck and listing of the desired version. 

The deck with Ident IOCSSZ will produce a complete system for two 
channels. 

The deck with Ident IOMSSO will produce a minimal system for four 
channelB. The checkpoint routine may be included by removing the 
change cards which have a "C" in column 74. 

The deck with Ident IOMSSl will produce a minimal systcm for two 
channels. The checkpoint routine may btl included by removing the 
change cards which have a "C" in column 74. 

The deck with Ident IOCSBO and with a "D" in column 74 will 
produce an IOCS to run with 1?9V and VI tapos. This deck 
may also be collated by Index numbers in columne I to 5 with 
any of the three above de<::ks. 

The preas8embled 7080 IOCS deck may be obtained by punching 
the fourth file of the dietribution tape. 

The 70BO IOCS must be In memory at the time of the running of the 
object program. This may be loaded in one of three waye. 

1. The lOGS program deck may be placed In front of the object 
program deck and loaded as one block. 

l. The 10CS Program deck may be loaded Hrst and then the 
object progn.ro. loaded. 

3. The lOGS program deck may be loaded and left in memory 
during the running of severnl programll. 

If the program decks for the minimal or two channel lIysteme are 
used, the 00 card produced by the processor should be discarded. 

CSMRS 

Purpose: GSMRS is a restart program to be used in conjunction with 
7080 IOCS. It will restore the :machine and tapes to the status at the 
tiIne of a checkpoint taken during the running of an object program 
with 7080 IOCS. 

Use: The CSMRS program tape :must be placed on a progra:m tape, 
indicated to the 7080 lOGS at the tirne of the running of the object 
progra:m. This tape will be rewound and autoloaded by the checkpoint 
load control record, so provisions should be :made to locate and 
load the restart progra:m from the first record on this tape. GSMRS 
will be put in the utility section of the SGSSO program tape cards and 
will be loaded automatically if SCSBO is indicated to 70BO lOGS. 

Machine Configuration: All tapes which were being used by the object 
program at the ti:me of the taking of the checkpoint :must be :mounted 
on the proper units. Also a restart program. tape :must be on-line. 
CSMRS will use approxi:mately 80,000 memory pOSitions. If the 
:machine is 160K, the :memory positions used will be 0 to 40, 000 and 
120.000 to 160,000. 

IBM Application At Systems Programs Library Abstract File Number 7080-SM-1l4 

IBM SORT 80 FOR 7080 UNDER SUPERVISORY CONTROL: S80USC 

Sort 80 program specifications and features, operatlllg instructions, etc., 
are detailed in the reference manual "IBM 705 IU/70BO Generalized Sorting 
Program: Sort BO" form C2.8-6125. All of the operatmg and modification 
features of the basic Sort 80 systeIIl can be utilized to full advantage with 
one exception: Memory positions 75000 through 79999 must be reserved 
for use by SCS80 and S80USC executive routinea. 

In accordance with your request, the following Basic Progra:m Material ia 
being forwarded: 

1. 

z. 

3. 

4. 

5. 

Two tape files on one reel of Tape at 200 cpi density. The external 
label reads, "IBM Sort 80 for 7080 Under Supervisory Control: 
S80USC. Program Number 7080-SM-114, Version I, Modification 
Level 6. The firat file, preceded by a standard IBM header label, 
contains the S80USC program deck, including INSER command 
and DFINE cards. This tape can be used as input (Change Tape) 
to the SCS Librarian. The second file is a liating of the S80USC 
executive routines - to be used as a supplement to the basic 
Sort 80 listings. 

7080 Data Processing System Bulletin "IBM Sort 80 for the 7080 
Under Supervisory Control: S80USC" form J28-6181. 

INCL command card to be used on a master program tape for 
unmodified sort applications. 

INCL 01 command card and dummy 00 TCD cards to be used on the 
master program tape for modified sort applications. 

EXEC command card enabling 10adinJ of S80USC from the common 
program tape. 
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IBM Application Ie Systems Programs Library Abstract File Number 7080-00-087 

NOSTP 

Abstract: 

Purpose: The NOSTP macro-instruction and a set of associated subroutines 
enable 705 and 7080 programs, running on the 7080, to utilize the non-stop 
operation feature of that machine. The use of these routines, in conjunction with 
the non-stop operation feature, will permit continuous operation of the 7080 in 
automatic status. 

Additional Remarks: When the 7080 is running in non-stop mode (1. e., interrupt 
mode with the non-stop switch on) and is not in interrupt program, any condition 
which would normally cause the 7080 to enter manual status will result in an 
automatic interrupt to a location specified by interrupt word 250. The conditions 
which result in this automatic interrupt are: 

1. Any halt instruction 
2. Any condition which turns on one or more of the 00900-00905 

check indicators, provided the corresponding switch for these 
indicators is set to automatic. 

3. Arr:! condition which turns on the automatic restart indicator. 

When using the NOSTP routines, the location specified by interrupt word 250 
would be the entry to those routines, and the automatic interrupt would 
transfer program' control to them. 

Equipment Specifications: 7080 

IBM Application Ie Systems Programs Llbrar,Y. Abatrac:t FUe Number 7080-SV-1l5 

7080 SUPERVISORY CONTROL SYSTEM: SCS80 

Purpose: To reduce the time and 'effort required to perform the 
set-up fWlctiona for "production" 7080 rWlS. SCSSO will, upon 
command. locate a program on the program tape, load it into 
memory, verify the console set~up, and tranaIer control to the 
object program. 

The program tape (s) used at object time will contain a copy of 
Memory Print (MP7080) at the beginning of each reel. This pro
gram has b~en placed at this location at 7080 uaers' request to 
assist them when a production 7080 job encoWlters trouble. 

Ses80 will also aasist the 7080 user in holding program file main
tenance to a minimum. This is accomplished through the powerful 
ability to !lcall inl! common programs and/or routines in order to 
"complete" object programs. Naturally. the common programs 
and routines need maintenance only on the Itsource" copy. 

Use of Program: SCS80 provides: 1) a program library maintenance 
facility, 2.) ability to select "current" programs. 3) an Object Time 
Routine. 

The data to be handled by Ses80 is normally supplied by the user and 
constitutes his programs, interspersed with SCS80 command cards. 
Initially, however, data is being supplied as input to the first run.. 
Input to the maintenance program is converted to a memory image 
program tape for use by the other two phases of the system. 

This system will replace the 7080 Basic Supervisory Control Syatem, 
Program Number 7080~SV-088. That program is obsolete and will 
not be diatributed or maintained in the future. The Preliminary Ref
erence Manual. IBM 7080 Supervisory Control System SCS80, dated 
September 196]. Jf! also obsolete. 

Machine Configuration: 

A. The Library Maintenance Program. 

Memory Size -80K (minimum) 
6 IBM 729 Magnetic Tape Units (minimum) 
Console Card Reader 

B. The Production of a Current Tape 

Memory Size - 80K (minimum) 
5 IBM 72.9 Magnetic Tape Units (minimUlTl) 
Console Card Reader 

C. Ses80 Object Thne Routine 

Memory@O to@159 
Plus 2700 characters beginning at a 0 or 5 locations 

above @499 
I IBM 72.9 Magnetic TapE' Unit (minimum) 
Console Card Rcad('r 

IBM Application & Systema Programs Library Abstract FUe Number 7080- UT-OS9 

7080 UTILITIES 

Abstract: 

Purpose: This is a collection of eight commonly used utility programs. 

Data Assembler (DA70S0): The Data Assembler is capable of creating data files 
from card image records on tape. There is prOvision for searching the input 
tape for the correct data set and then processing through to an IIEnd It card.- The 
files created by DA7080 may be of fixed or variable length, blocked or unblocked, 
multifile or single file and labeled or unlabeled. 

EXJ?aIlded Load Program (EL 7080): The expanded load program for the 7080 will 
be capable of locating a program deck on a primary program tape, loading the 
program, locating a deck of patch cards on a secondary unit, and loading the 
patch cards. The expanded load program will occupy the upper 3000 positions of 
memory and the lower 380 positions. Ii the input is from tape, the processing 
will be overlapped by the reading of the next program card. 

Expanded Load Program (UL708m: UL7080 provides for loading information be
tween memory positions 000240 and 156799 on a 160K 70S0 or between 000240 and 
076799 on an 80K7080. Otherwise, this program is the same as EL70BO. 

Load Program (LD7080l: The Load Program for the 7080 will provide for the 
following functions: 

1. Clear Memory from 0240 to the end of memory. 

2. CIe ar the contents of Banks 1, 2, 3, and 4. 

3. Set up interrupt words 200, 210, 220, 230, 250, 251, 252, and 
263 so as to prevent the machine from hanging following the 
lOading operation due to an unanswered interrupt signal. 

4. Modify itself to load an object program from any card reader or 
channel tape. 

5. Load an object program into an 8DK or a 1601{ 7080. 

Memory Print Program (:MP7080): The memory print program for the 7080 will 
be capable of printing the contents of banks 0 through 3, the settings of the altera
tion switches, and memory from positions 500 through 159999. Memory areas 
may be defined as constant, instruction, and/or bit switch areas. The constant 
and instruction areas will be sorted sequentially so that memory will be printed 
sequentially by memory position and not by the order of the parameters on the 
control cards. 

Data Print (DP7080): The Data Print program for the 7080 provides for writing 
records in four output formats. The two options that effect the format are: 

1. Indexing - The indexing option provides for breaking each data 
record into one hundred or fewer character segments and then 
printing each segment as ten groups of ten characters to the line. 

2. Referencing - The referencing option provides for two functions. 

a. Additional output information - When the referencing option is 
used, a line of print will be printed before each tape record is 
processed. This line of information indicates the tape record 

~~~{{c~;::i:cl:t~~~~~~ee~~~~C~~~!l~~~:r~:~a-
or indicated by certain fields in the tape record. 

b. Record Length Checking - provides for a length check of each 
data record and each tape record. 

The four formats are: 

1. A combination of indexing and referencing. 

2. Indexing, but no reierencing. 

3. Referencing, but no indexing. 

4. Neither indexing nor referencing. 

Patch Conversion (PC7080): The patch conversion program provides for the use 
of certain menmonic operations when an expanded patch card is being punched. 

Data Conversion (DC7080): The Data Conversion program will allow the user to 
take records of any format and convert them to any other format. There is pro
visiOli for labeling unlabeled files, blocking unblocked records, reblocking blocked 
records deblocking blocked records and putting IBM standards for variable length 
records' on files containing variable length records. Multifile and/Or multi-reel 
tapes may be created and tapes may be duplicated by DC 7080. 



IBM Application &. Systenu Programs Library Abstract FUe Number 7000-CT-921 

709(7000 COMMERCIAL TRANSLATOR 

Abstract: 

Purpose: To filc.:llitatu the f8duction of time and effort required to 
program commercial problems by permiuing a user to compile programs 
written in the Commercial Translator language, and to load and 
execute these program:;. 

Use: Commercial Translator, Version 3, is a subsystem of the 
IBSYS Processor. i~7090-PR-130, operating under the control of the 
Basic Monitor (lBSYS). /Ill input and output functions are performed through 
the 7090 IOCS system. 

Machine Configurutlon: The 709/7090 Commercial Translator may be 
used on a 7090, or on i1 709 equipped with the Data Channel Trap. 

The following mInimum cC10figuraticn Is required: 
1. 32768 words of core storage. 
2. One on-line printer. 
3. A minimum of 5 tapes: 

a) One system tilpC. 
b) One listing output tape. 
c) Three utility tapes. 

4. One ?-ddlt1onal tape. or a card reader for input. 
5. One additional tupc, or a punch for punch output. 

IBM Application &; Sy.tems Program. Library Abstract FUe Number 7090-10-094 

THE S-PROGRAM FOR THE 7000 

Purpose: The S-Program consists of interdependent subroutines for writing 
I-language string output. Some of these subroutines add I-language elements 
to the string; others are system subroutines. I-language elements are added 
to the string without regard to their logical validity. The 7000 Input/Output 
Control System (lOCS) is used to transmit information from core storage to 
tape. 

IBM Application &c Systems Programs Library Abstract rUe Number 7090-IO-919 

7:J90 lOeS 

Purpose: The IOCS Version C is designed to reUeve programmers 
of the necesslty of wri ting input and output routines. A programmer 
can, if he so chooses, think of each file as a continuous string of 
words. lOGS will automatically assign tape drives to files giving 
them the ability to start and stop at any point. Auignment will be 
on available or reserved tape units as recorded by lBSYS. During 
processing. IOCS automatically handlea label checking and prepa
ration, blocking and deblocking of data words, and overlapping of 
processing with input and output. Provision is also made for error 
detection and correction, checkpoint and restart procedures. and 
tape switching at execution time. 

Note that any program which Udes IDeS to control input/output 
functions must use the Bysten"! for aU its I/O functions, and must 
not use any input/output routines other than those of lOGS. 

Use: lOGS Version C is used under the Dasic Monitor Operating 
System. For an example. reference should be made to the 7090 
IOCS Reference Manual, #C28-6iOO-Z. 

Machine Configuration: IOCS Version C requires at least one tape 
unit (for the system tape), an on-line printer, and the Data Channel 
Trap. 

IBM Application. By.tern. Programs Library Abstract rUe Number 7090-PR-130 

70'J01709 Ll IBSYS Processor 

Purpose: This processor is a system tape which contains the following 
five programs: 

(Continued on next column) 

7090-SM-9Z2 
7090-10-919 
7090-SV-918 
7090-SP-920 
7090-CT-921 

SORT 
10CS 
IBSYS 
IBSFAP 
Commercial Translator 

A - 7090 

Reference should be made to these programs for further information. 

IBM Application &; Bystem. Programs Library Abstro.ct FUe Number 7090-SM-922 

Sort (729-Fixed Length) 

Purpose: To sort and/or merge signed or WlSigned binary and 
BCD files in logical or algebraic sequence, 

~ The 7090{709'1 Sort is run under control of the IBSYS operating 
system. Information is supplied to the program via control card 
statements. The formats for these statements, details of their 
preparation, and instructions for loading and operating the system 
are explained in the 7090/7094 Sort bulletin, J28-6217. 

Machine Configuration: The program operates on a 32K machine, 
It requires a minimum of two channels and iive magnetic tape units, 
two of which must be on the same channel. (The system tape must 
be on A 1.) Additional tape units can be utilized to provide up to a 
10 - way merge. An on-line printer is necessary; an on-line card 
reader is optional. 

IBM Application &: Systems Programs Library·Abstract File Number 7090-SP-920 

IBSFAP 

Purpose: To facilitate an assembly, inCluding macro_operation 
compilation. and symbolic tape maintenance under the Basic Monitor 
(IBSYS). lBSFAP can be called with the Basic Monitor control card 
($EXECUTE IDSFAP). This being done. IBSFAP will recognize all 
cards which are in the format of FAP carda. The exception to this 
rule is that all lBSFAP control cards must have an asterisk (*) in 
column seven (7). A special feature of mSFAP is the pseudo-operation, 
SST (Save Symbol Table), which provides the symbolic definition entries 
most commonly needed by IBNUC and IOEX. 

Use: IDSFAP is used under the Basic Monitor Operating System. For 
aIi'exrunple, reference should be made to the Fap Supplement #J28_6186. 

Machine Configuration: 7090/7094 mSYS may be used on a 709 equipped 
with the Data Channel Trap feature. If the 709 is to be used. the request 
for the aysteln lnust state it ia going to be used on the 709 and the 
appropriate system will be Gent. 

The following minimum configuration is rcquired: 

L 32,768 words of core storage. 
2. One on_line printer. 
3. Onc system tape. 
4. One tape or a card reader for input. 
5." One tape or a card punch for punched output. 
6. One tap~ for printed output. 
7. Two tapes for work tapes. 

IBSFAP works under IDSYS and thus will obtain its tape units 
from IDSYS. 

IBM Application &; Systems Programs Library Abstract File Number 7090-SV-91B 

7090 BASIC MONITOR, IBSYS 

Purpose: To facilitate the reduction of time and effort required to 
perform the inter_system communication thus allowing continuous 
procesaing with a minimlUTl of operator intervention. The Basic 
Monitor can be equipped with just those programming systems defl'7"::d 
at a particular installation. The Basic Monitor can c:oordinate unit 
aSSignments and communicate inter:mediate information between the 
desired system facilitating continuous operation and reducing aet-up 
time. This will effect a substantial time saving in computer operation, 
and will allow greater flexibility in programming. 

Use of Program: Basic Monitor, lBSYS, provides: 

L An Editor routine to modUy. add, and/or delete prograITlming 
systems to satisfy the requirements of any users. 

(Continued on next page) 
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z. Machine installation assembly parameters need only be specified 
for the BaBic Monitor. This informat:lon will be transmitted to 
each system as required. 

J. A Dump routine to record core when the terlDi:natioD of a system's 
operation becomes neceasary because of an error which makes 
recovery bnpollllible. mSYS make. it posefble to have syatem 
maintenance, assemblies, and selection of current systems each 
paning information as needed to the next system to be executed. 
IBSYS control cards are used to obtain the desired results with 
tbe minimum of computer time. 

A camplete set of instructions on the usage of mSYS is in the 
IBM 7090 Balic Monitor Manual 'JZ8.808b. 

Machine Configuration: The 7090 Basic Monitor may be uaed on a 
7090, or on a 709 equipped with the Data Channel Trap. H the 709 
:la used, tbe request for the systelD muat state it 111 going to be used 
on the 709 and the appropriate aystem will be eent. 

The following minimum configuration 111 required: 

1. 32.768 worda of core atorage. 
2. One on-line printer. 
J. One syatem tape. 
4. One tape or a card reader for input. 
5. One tape or a punch for punched output. 
6. Any other requirements are determined by the system which 

la being m.onitored by Baaic Monitor. 

The Baalc Monitor has been aasembled for the following machine 
configlU'ation: 

1. Channel A has ten tape units, a card reader, a punch, and a 
printer. 

'2. Channel B baa ten tape units. 
J. Channel C baa five tape units. 
4. Channel D has five tape units. 

IBSYS 18 initialized with four tapes, a card reader. a punch and a 
printer on Channel A, and four tapea on Channel B. Other unit. may 
be attached for use by mSYS control carda aa needed. 



IBM 305 PROGRAM LIBRARY ABSTRACT 

305 RAMACODER 
Henry L. Coon 

Direct Inquiries to: Henry L. Coon 
IBM Corporation 
220 Church Street 
New York 13, New York 

File Number 2. O. 002 

Purpose/Pescription: The RAMACODER system Is comprised of three elements: 

1. A general purp:>se process control panel 
2. A symboUc laTlguage for pre::rnring 305 programs 
3. The assembly program which converts symbolic 

programs into machine language programs. 

Method: N/A 

Restrictions/Range: N/A 

Storage Requirements: N / A 

Equipment Specifications: IBM 305 System - The assembly programs require 
a basic 305 wiUl no special features but can be used to assemble program::; for a 
broad range of 305 configurations. 

IBM305 PROGRAM LIBRARY ABSTRACT File Number 9.2.001 

305 CUT & FILL 
Author Unknown 

Direct Inquiries to: Author Unknown 

~: To perform the calculations involved in the cut and fUl problem 
of highway construction. It m~y be used to compute either 
design volumes based on terrain cross sections or payload 
volumes based on final !leld slope staking. 

Method: Average end areas 

RestrlcttonslRange: Dt.stances - 999.99 feet 
Cut and fill volumes - 9,999, 999.9 cubic yards 

Storage Requirements; Total accumulated cut and fills - 999,999,999 

Equipment Speclftcations: 10 tracks of Dick File uses general Purpose 
Control Panel 

Additlonal Remarks: Timing - 45-70 seconds per station 

B - 305 
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 1. 002 

OPTIMIZING PROGRAM 

B. Gordon and A. Dalton 
Equitable Life, New York 

July 15, 1£155 

a) Automatically assigns optimum locations to the instructions and data of a 
program. 

b) Does not apply. 

c) Does not apply. 

d) The program occupies approximately 500 storage locations in addition to 
1216 locations for tables. Both input and output are one word per card. 

e) Addresses may be left fixed or optimized. Addresses being optimized 
are 4 digit decimal numbers but are symbolic in the sense that they are 
assigned new optimum locations. A flow chart is included, 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 1. 003 

AN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING 

Elmer F. Shepherd April 8, 1955 
John Hancock, Boston. Mass, 

a) Automatically assigns optimum locations to the instruction and data of a 
program. 

b) Does not apply. 

c) Does not apply. 

d) The program occupies approximately 250 storage locations in addition to 
1700 locations for tables. Both input and output are one word per card. 

e) Addresses being optimized are written as a pseudo address in the 9000 
series. Drum locations available to the optimizing program are indicated 
by manually removing the restricted addresses from a deck of 2000 cards 
numbered 0000 to 1999 and running those remaining through the 533 as part 
of the load deck; A flow chart is included. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

Texas Highway Department 
Austin, Texas 

SOAPY 

FILE NUMBER 1.1.005 

a) SOAPY is a modification of the original SOAP so that it may be used on a 
numeric 650. 

b) Allows up to 900 symbolic addresses. Includes all the features of original 
SOAP. (Continued on next column) 

B - 650 

c) Not applicable. 

d) Uses most of 2,000 word drum. Can accommodate relocatable subroutines. 

e) Reference should be made to original SOAP for details of prog-ram's capacity. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

STANOLINK II 

C. E. Stevens 
Standard Oil Company (Indiana) 
Detroit, Michigan 

Fil~no., 1. l. 006 
Utility Programs 

Purpose: This is a symbolic optimal assembly system comparable to 
SOAP II which uses numeric symbols. There are two 650 programs 
included in the system. One edits the symbolic ·coding and punches error 
cards for invalid conditions. The other assembles the symbolic coding into 
a.n optimally coded absolute program. 

b. Range: D<les not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: Both programs oq:upy most of the drum. 

Speed: The edit program reads at the rate of 180 to 200 cards per minutej 
punching is intermittent. The assembly program produces single instruc
tion load cards at the rate of 75 to 80 cards per minute at the start and will 
slow down slightly as assembly proceeds. 

Relocatability: Not relocatable. 

Remarks: This system will accommodate 60 regions and 600 symbolic 
addresses. Relocatable absolute or symbolic library programs may be 
incorporated in the program being assembled. The edit program is used 
to demonstrate all features of STANO LINK II. Block diagrams and listings 
of the edit program are included to implement the demonstratio.n. This 
system will work on any 650 installation. On a 650 with one 533, it will 
assemble programs for the most elaborate installation. 

f. IBM 650 System: One 533 required. 

Special Devices: None required. 

IBM 650 Library Program Abstracts 

SOAP-TYPE OPTIMAL ASSEMBLY PROGRAM: STRAP 

L. S. Kassel 
Universal OU Products Company 
Dee Plaines, nUnois 

File no. 1. 1.007 
Utility Programs 

Purpose: This program is a modification of SOAP II which permits use of 300 gen
eral symbols throughout the program, plus an unlimited number of sets of 100 
eymbols used only in a particular section. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. storage Required: EnUre drum and immediate access storage. 

Speed: Not gIven. 

Relocatability: Not given. 

Remarks: None 

f. IBM 650 System: One 533, lAS, and indexing registers. 

SpeCial Devices: Group II special character devices arc required. 
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IBM 650 Library Program Abstract. 

NO SOAP 

G, M. Clemence 
R. L. Duncombe 
U. S. Naval Observatory 
Washington, D. C. 

P. Herget 
Cincinnati Observatory 
Cincinnati, Ohio 

File no. 1. 1. 008 
utility Programs 

Purpose: NO SOAP 1s a Numerically-Operated Symbolic-Ortbo-Assembly Program 
which permits the user of a machine without alphabetic device to do essentially the 
same things that are done by SOAP II when the alphabetic device is available. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: Uses most of drum. 

Speed: Operates at 50-90 cards per minute. 

Relocatability: Relocatable. 

Remarks: NO SOAP is similar to SOAP II in its design and operation; however I 
only numerical symbolic addresses are used. 

f. IBM 650 System: One 533 required. 

IBM 650 Library PrDgram Abstracts 
Fileno. 1.1,009 

Utility Programs 

A MODIFIED SOAP llA FLOATING POINT PACKAGE FOR THE IBM 650 

E. Vernon Griffith 
IBM Applied Science 
Madison, Wisconsin 

Purpose: To enable programmers to write programs in SOAP II language as if they 
had a floating decimal device available. and then assemble them so that they will 
rWl on a 650 without the floating decimal device. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: Same as Basic SOAP IIA. 

Speed: Same as Basic SOAP lIA. 

RelocatabHity: Same as Basic SOAP IIA. 

e. Remarks: Has all the features of Basic SOAP llA except that on reading a floating 
point instruction it punches out instructions which automatically create linkages to 
appropriate subroutines. There are subroutines for each of the seven floating point 
operation codes. These are relocatable and are automatically assembled into the 
object program. Note that this is an assembly package and not an interpretive one. 

f. IBM 650 System: One 533 equipped with a total of 12 coselectors. 

IBM 6511 Library Program Abstract. 

STANOSPYCE 

Curtis E. Stevens 
Standard Oil Company (Indiana) 
Regional Accounting Office 
Detroit, Michigan 

Fileno. 1.1. 010 

a. Purpose: Using the 650 'Without the alphabetic device. this routine 
~s English sentences into a sy:rnholic program language. 

(Continued on next column) 

The output is coded in STANOLINK II numeric: sym.bola. Uaillg 
STANOLINK II, the output m.ay be assembled into an object program. 
(See 650 ~gram Abstract 1.1. 006) 

b. Range: Does not apply. 

Accuracy: Does not apply 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: This program occupies approximately 1800 drum 
locations. 

Speed: Corn.piling is at punch speed. 

e. Remarks: The use of STANOSPYCE will reduce prograrn.rn.ing time, 
lessen the possibility of clerical errors, and provide better corn.rn.unication 
between '!he program.mer and other interested parties. Program.:ming 
techniques impossible or awkward using STANOSPYCE language :may be 
coded in a slightly m.odified version of SOAP. Transitions between 
STANOSPYCE and SOAP may be made at any time according to the desires 
of the prograrn.rn.er. 

f. IBM 650 System.: One 533 required. 

Special Devices: The read half time emitter and a full complement of 
pilot 5elector5 and coselectors are requi .. ed. 

IBM06S0 IJbrsry Program Abstrscts 

SORTING SUBROUTINE 

K. Rind 
Nevis Cyclotron Labratory 
Irvington, New York 

TifuIO.I.l.OIl 

a. Purpose: To sort a block of N numbers in decending order. 

b. Restrictions. Range: Any fixed point or floating point numbers. 

c. ~ Single pass. 

d. Storage Requirements: 50 word block. 
N(N+I) 

Speef Varies from --zzoo minutes for worst possible order 
to O. 7 minutes for 1000 numbers as a check. 

Relocatability: To any other 50 word block. 

e. Rem.arks: Not really useful for more than 100 numbers (average time 
approximately Z. Z minutes) except to check pre-sorting. 

f. IBM 650 System: Mini:mum. 

IBM 6S0 Library Program Abstracts 

SOAP-TYPE OPTIMAL ASSEMBLY PROGRAM: STRAP 4000 

Louis S. Kassel 
Universal Oil Products Company 
Des Plainef;, nlinois 

Filt"". 1.1.01Z 

a. Purpose: This is a 4000-wozd modification of SOAP II which permi.ts 
500 general symbols used throughout the program, plus an unlimited 
number of sets of 150 symbols used only in a particular section, and 
which is substantially faster than SOAP rI. 

b. Restrictions, Range: Does not apply. 

c. ~ Does not apply. 

d. Storage Requirements: Entire drum and LAS. 

Speed: Maintains full punch speed for almost all output even at end 
of long assemblies with available locations nearly exhausted. 

Relocatahility: Does not apply. 

e. Remarks: None. 

f. IBM 650 System 4000-word drum LAS, index registers, complete alpha
betic device, one 533. 



IBM 650 IJbrary Program Abstracts 

1401 ASSEMBLY ON THE 650 TAPE SYSTEM 

I-Ienry La Badie 
U. S. Army Ordinance 
Frankford Arsenal 
Philadelphia. 37, Pa. 

a. Purpose: 1401 S. P. S. Assembly on the 650 Tape System 

b. Range: None 

c. Mathematical Method: None 

Fi/c"o. 1. 1. 013 

d. Storage Required: 2000 Words; 150 CPM Input _ ';10 CPM Output 

e. Remarks: I. Only mnemonic op codes. 
--- 2. ComITlenta, DC and DCW Cards must have ll-X punch in Col. 75. 

3. Above cards must have no invalid 650 punches in Cob. B_23. 
4. Sign in Col. 23 may not be used with a constant. The units 

position of the constant may be signed. 
5. All other 140 I S. P. S. Rules must be followed for thia program. 

IBM 6so SysteITl: 1. T. L. E. 
2. Set Forrrtat 
3. 1 Tape Unit 
4. Index Registers 
S. Both Alpha Devices 
6. 12 Pilot Selectors 
7. 6 Cosclcctors 
8. Rd Side - 2 Digit Selectors (or 1 digit and I_liz tiITle 

errtitter, if edra pilot Sel. available) 
9. Pch Side _ I Digit Selector; I_liz Time Emitter 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

FOUR-PER-CARD LOADER 

E. C. Kuble and G. R. Trimble, Jr. 
IBM, New York 

1. 2. 001 

11/16/55 

a) Loads oae to four words per card into random drum locations specified by 
control words in the card. 

b} Does not apply. 

c) Doe s not apply. 

d} Storage required is 5 words, 1995 to 1999. Locations 1951 to 1960 are used 
as the read band. Cards are loaded at 200 per minute. 

e) Self-loading. 

n Minlmum·650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 2. 002 

SEVEN-PER-CARD LOADER 

E. C. Kubie and G. R. Trimble, Jr. 
IBM, New York 

a) Loads one to seven words per card into consecutive drum locations begin
ning at the location specified by a control word ill each card. 

b) Does not apply. 

c) Does not apply. 

d} Storage required is 23 locations, 1977 to 1999. Locations 1951 to 1960 
are used as the read band. Cards are loaded at 200 per minute. 

e) Self-loading. 

f) Minimum 650. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER I. 2. 003 

1. M. Kibbee 
IBM, Houston 

FIVE-PER-CARD LOADING ROUTINE 

1-1-56 

a) Loads five words per card into random drum locations specified by control 
words in the card. 

b) Does not apply. 

c) Does not apply. 

d} Storage required is 30 locations, 1970 to H199. Locations 1951 to 1960 
are used as the read band; 1950 and lOul-19G9 are used to load the luading 
routine. Cards are loaded at 200 per minute. 

e) Self-loading. 

f) Minimum G50. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 2. 004 

J. M. Kibbee 
IBM, Houston 

SIX-PER-CARD LOADING ROUTINE 

1-1-56 

a) Loads six words per card into consecutive drwn locations beginning at the 
location specified by a control word in each card. 

b) Does not apply. 

c) Does not apply. 

d) Storage required Is 11 locations, 1950 and 1961 to 1970. Locations 1951-
1960 are used as the read band. Cards are loaded at 200 per minute. 

e) Self-loading. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 2. 006 

EIGHT PER CARD LOADING ROUTINE 

D. W. Hagelbarger and E. F. Moore June 16, 1956 
Bell Telephone Laboratories, Murray Hill, New Jersey 

a) Loads eight words per card into consecutive drum locations beginning 
at the location specified by control punches 

b) Does not apply. 

c) Does not apply. 

d) Storage required is approximately 25 locations in the lower part of the 
drum in addition to the read area of the 1950 band. Cards are loaded at 
200 per minute. 

e) Provision is made for checking the deck being loaded for cards which are 
missing or out of order. This routine uses a control panel which is a 
modification of the one used in Bell Lab's interpretive routines. 

f) Minimum 650. 
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IBM 650 Library Program Abstracts 

LDI LOADING ROUTINE 

B. T. Wade 
Numerical Computation Laboratory 
Ohio State University 
Columbus, Ohio 

Fileno. 1.2.007 
Utility Programs 

a. Purpose: This routine is designed to load either ~even w~rds per ~ard or 
five words per card instruction card formats and 19 used In,t?e ,?hlO 
Department of Highways engineering program's. (See claSSUlcatlOn 
9.2.000,) 

h. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: The routine occupies locations 1900-1999. 

Speed: Cards are loaded at maximum speed. 

Re1ocatability: Program is non-relocatable. 

e. Remarks: The routine' 8 main feature is its ability to read in and atac.k 
modular programming and subroutines. "Links" are set betwee.n rouhne~ 
by the loading routine. Key cards indicate the locations of the 11nks. This 
makes for flexibility in arranging subroutines. replacing subroutines, or 
adding to the lengths of modular sections of programming. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

LAB AND LOB 

T. S. Gemmell 
Ohio Departm.ent of Highways 
Columbus. Ohio 

Fileno. 1.2.008 
Utility Programs 

a. Purpose: These two routines load the seven words per card instruction. 
card form.at using any band other than the 1900 - 1950 band as the locahon 
of the loading routine. and are used in the Ohio Department of Highways 
engineering programs. (See classification 9.2.000.) 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: Requires 36 locations including the read area. 

Speed: Cards are loaded at ZOO per minute. 

Relocatability: LAB is relocatable by multiples of fifty. 

e. Remarks: These routines are loaded by LDI (IBM 650 Library Program 
1.2.007). Clears memory used by LDI to minus zero after being loaded. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

7/CARD LOADER 

L. Zirkle 
Computing Center 
Oklahoma State University 
Stillwater, Oklahoma 

Fileno. 1.2.009 
Utility Programs 

Purpose: This is a two-card routine which will load into consecutive drwn 
~s up to seven words of data from a standard seven-word load card. 
Loading begins at the location specified by the control word. 

b. ~: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: Storage locations 1987-1999 for the program, and 
1951-1960 for read-in area. 

~: Not given. 

Relocatability: Not given. 

Remarks: The format is the same as Inost 7/card loaders. This program 
~ the output of "7/Card Punch. " File Number 1. 3. 010. 

f. IBM 650 System: One 533, lAS, and indexing registers are required. 

IBM 650 Library Program Abstracts 

LOAD DECK AUDITOR 

C. E. Stevens 
Standard Oil Company (Indiana) 
Detroit, Michigan 

Filno. 1.2.010 
UtWty Programs 

a. Purpose: This routine will audit a single instruet10n load deck against a program. 
loaded on the drum. 

Assume we have two load decks on a program, one being a multiple instruction deck:. 
This routine will audit one against the other and punch error cards for invalid 
conditions. 

It is a useful tool in cleaning up a condttion where changes have been made without 
proper documentation. It can save time in detecting program errors if an audit is 
made prior to re-assembly. 

b. ~: Does not apply. 

~: Does not apply. 

Floating/Fixed: Does Dot aPPly. 

Mathematical Method: Does not apply. 

d. Storage Required: This routine always uses read area 1951-1960. 

Speed: Reading speed is 200 cards per minute. 

RelocatablUty: Instructions and punch area are relocatable into any band by proper 
settJng of storage entry switcbes on the console. 

~: This routine will audit all or any portion of the drum, depending upon 
control data pmched into the last load card. It may also be used as a complete or 
partial drum dump. 

f. IBM 650 System: One 533 required. 

IBM SSD Library Program Abstract. 

DUMP AND LOAD ROUTINE FOR IBM 650 
(SOSF) 

Harold R. Vandenburgh 
Pr{nceton University 
PrInceton, N. J. 

Til. no. 1.Z:.0IZ 

a. Purpose: Dump and Load Routine for the IBM 650. "SOSF". 

b. Restrictions, Range: Does not apply. 

c. ~ Does not apply. 

d. Storage Requirements: 100 locations relocated by the symbolIc term G. 
Routine 1& in SOAP. 

e. Remarks: Will clear one read band for unnecessary blanks, Therefore. 
if two or more read bands are used, they must be free of blankll. 

f. IBM 650 System: 650 with Index Registers. 



IBM 650 IJbrary ProlJl'am Abatracta 

INDEPENDENT TABLE LOADER 

T/sgt. J. D. Fry 
Directorate of Statistical Services 
Elgin All' Force Base, Florida 

File,"" 1.Z.011 

a. Purpose: Independent Table Loader - loads tables, permIts reorigin of 
tables, additions and deletions, expansion and contraction wIthout object 
program assembly or reassembly. 

b, Restrictions, Range: Docs not apply. 

c. ~ Docs not apply. 

d. Storage Requirements: 2.9 words, 1963-1991 during program loading. 

c. Remarks: RequIres specially punched table cards, will scC!.uencc check 
tables as loaded or will not sequence check at discretion of the uscr. 

C. IBM 650 System: MInimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 3. 001 

SEVEN-PER-CARD PUNCH ROUTINE 

D. W. Sweeney 
IBM, New York 

11-16-55 

a) Punches, seven words to a card, the contents of consecutive drum locations 
between two address limits specified on a control card. 

b} Does not apply. 

c} Does not apply. 

d) Storage required Is 27 locations, 1950, 1961 to 1976, and 19S5 to 1994. 
The read and punch areas of band 1950 are used for input - output. 

e} The self-loading routine is not included in the listing. Output is in a form 
loadable by the seven-per-card loader, file number 1.2.002. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.3.007 

STORAGE DUMP 

R. Haberman 
G. E., Schenectady 

January 20, 1~56 

a) Punches a specified block of storage, 8 words per card. 

b) Does not apply. 

c) Does not apply. 

d) Storage required is 55 locations, 1900 to 1950, and 1961 to 1964. No 
speed information given. 

e) The upper limit of the block being punched must be less than 1900. The 
block may be specified by a master card or entry may be programmed. If 
the number of locations being punched 1s not an even multiple of 8, additional 
storages will be punched to fill the last card with 8 words. The (irst ~ard 
punched is a master card for use when these cards are loaded with L-2, see 
Teclmical Newsletter No.8, pp. 50-52. 

f) Minimum 650. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 3. 008 

MEMORY DUMP AND RELOAD ROUTINE 

George A. ll.upprecht December 1!1, 1956 
Druce of the Chief of Naval Operations, Pentagon Building, Washington 25, D. C. 

a) Punches a compact, self-reloading deck of load cards which replace 1990 
words of memory. 

b) Accurately ~eplaces all except the ten card input words of any band desired. 

c) Does not apply. 

d) Punching time: 3 1/2 minutes. Reloading time: 1 1/2 minutes. 

e) The instruction address and sign on the storage entry switches are neces
sary as specified despite the fact that only load cards are being read. lllegal 
information in the 1990 words to be replaced causes valldity check stops re
quiring accurate console corrections for completing operation. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

James D. Chappell 
IBM, Washington 

AVAILABILITY 

FILE NUMBER 1. 3. 009 

December 31, 1956 

a) Produces a SOAP Availability Punchout from a deck of load cards that may 
be single-instruction, four-per-card, seven-per-card, or any mixture of these 
three types. 

b) Dces not apply. 

c) Does not apply: 

d) Entire drum used by program, Running time 1s approximately read speed 
when processing single instruction or four-per-card load cards and about 1/2 
read speed on seven-per-card load cards. 

e) Load routines 1.2.001 and 1.2.002 transfer cards, and blank cards will 
be processed. The d address of less than 1 % of all constants will improperly 
be marked as unavailable. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

7/CARD PUNCH 

L. Zirkle 
Computing Center 
Oklahoma State University 
Stillwater, Oklahoma 

Filerw. 1. 3. 010 
Utility Programs 

a. Purpose: This is a flexible. relocatable. 7/card punch routine which uses 
additional features. 

h, ~: Does not apply. 

~: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: The program uses storage locations 0000-0051. and 
punch region 900Z-9009. 

Speed: Not given. 

Relocatability: Relocatable using SOAP II. 
(Continued on next page) 
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Remarks: The output of this program may be reloaded with the program, 
"7/Card Loader, It File NUIllber 1.2.009. 

f. IBM 650 System: One 533. lAS, and indexing registers. 

Special Devices: Alphabetic device required. 

WM 650 IJbrary Program Abst,racts 

SEVEN/CARD PUNCH BY LARRY zmKLE 

,jluo. 1.3.010 
ERRATA 

It was discovered that the program docs not perform as indicated in the 
wrIteup under program entry. 

A corrected relocatable deck and new listing arc avaLlable upon request. 

Listing and decks mailed on or after March I, 1961 have been corrected • 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 4. 002 

FLOW TRACER 

S. Poley 5·15·56 
IBM1 New York 

a) A syroboJic program to be assembled by SOAP which will trace designated 
locations only, calJed "bus stops." 

b) Does not apply, 

c) Does not apply. 

d) Storage required is 60 locations and two successive bands should be 
designated as an assembly area for the routine. The symbolic deck contains 
52 cards. 

e) A maximum of 27 bus stops are allowable. When a bus stop is reached a 
single card is punched giving the location of the bus stop along with the con
tents of thE' distributor and accumulator. A SOAP symbolic deck listing wilh 
a sample absolute listing is includE'd. 

f) Alphabetic device if the SOAP symbolfc version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 4. 003 

TRACING ROUTINE 

D. W. Hagelbarger July 27, 1956 
Bell Telephone Labor;:.tories. Murray Hill, New Jersey 

a) A tracing routine for Ilfl(> with machine language programs. 

b) . Does not apply. 

c) Does not apply. 

d) Storage required is 150 locations, 1800 to 1949 (or 0800 to 0949). 
Tracing is at 100 card per minute. 

e) Traces any program that the computer. can execute. For each instruction 
traced the following information is punched: card number, location of 
instruction, the instruction, and contents of upper and lower accumulator 
and distributor (before execution of the lnstruction). Entry to, exit from 
and traCing of branch orders only is under control of console switches. 
Designed for use wUh the general purpose control panel used by the Bell 
Interpretive System, Technical Newsletter No. 11. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

SELECTIVE TJlACING ROUTiNE 

Barry Gordon 
Equitable LiIe Assurance Society 
New York, N. Y. 

a) Traces aU instructions, or only those instructions with a minus sign. 

b) Does not apply. 

c) Does not apply. 

d) Uses one band of 50 locations; is relocatable. 

1.4.005 

e) This program was previously published ·in IBM Pr~nclples of Operation 
Bulletin *135 (Form 22-7135-0) and is reprinted here to bring it within the 
scope of the 650 Program Library. 

f) Minimum 650 

IBM 650 IJbrary Program Abstracts 

SYMBOLIC TRACING ROUTINE FOR A 650 SYSTEM 
WITH INDEXING REGISTERS d 

D. J. Hall 
Research Computing Center 
Indiana University 
Bloom.ington, Indiana 

FilentJ. 1.4.007 
Utility Programs 

a. Purpose: This routine is designed to be assembled by SOAP n. along with 
~ed main program, in anticipation of utilizing tracing as an aid in 
debugging. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: 60 locations in addition to eight successive words of any 
punch area. 

Speed: Tracing proceeds at 100 instructions per minute. 

Relocatability: Not given. 

e. ~ For each instruction traced a card is punched with the location 
of the instruction, the instruction itself, the contents of the distributor, 
upper and lower accumulators, and the contents of the three indexing 
registers. The location of the first instruction to be traced is set in the 
storage entry switches. A SOAP II symbolic deck listing with a aample 
absolute deck listing is included in the write-up. 

f. 650 System: One 533 and indexing registers required. 

Special Devices: Alphabetic device if SOAP II symbolic version is used. 

IBM 650 IJbrary Program Abstracts 

GENERAL TRACING RO~TINE 

J. W. Burgeson 
IBM. Akron, Ohio 

lillna. 1.4.0)0 
Utility Programs 

Purpose: This routine traces all instructions, or only those with a 
minus sign. 

b. ~: Does not apply. 

Accuracy: Does not apply. 



Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: This program uses SO storage locations. 

~: Not given. 

Relocatability: Relocatable. 

Remarks: This program is very nearly identical with File Nwnber 
1.4.005. The only difference is that the one deck (45 cards) can be 
used for any band of 50 locations, excluding the 1950 band. The user 
specifies the band to be used by means of the instruction address in the 
console switches when reading in the program deck. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

MODIFIED SYMBOLIC TRACING ROUTINE 

J. May 
Hudson Laboratories 
Columbia University 
Dobbs Ferry, New York 

Fileno. 1.4. all 
Utility Programs 

Purpose: This program is to be assembled by SOAP II, along with an 
untested program, for use in tracing as a method of debugging. This 
routine is a modification of "Symbolic T racing Routine, .' File Number 
1.4.001. 

b. ~: Docs not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

:1. Storage Required: This routine requires 57 storage locations, including 
eight successive words of any punch band. 

~: T racing proceeds at the rate of 100 instructions per minute. 

Relocatability: Not given. 

Remarks: For each instruction traced, a card is punched with the location 
~struction, the instruction itself, the contents of the distributor and 
accumulators, and the contents of the indexing registers. The location of 
the first instruction to be traced is set in the Storage Entry switches. 

f. IBM 650 System: One 533 and indexing registers. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

AUTOSET 

M. F. Row 
Federal Bureau of Investigation 
Washington 25, D. C. 

Fileno. 1.5.003 
Utility ProgralTIs 

a. Purpose: This progralTI will set tapes (either "read" or "write") to a 
predetermined position. Can be used to set tapes to the position where a 
partially completed job was halted on a previous run. 

b. Range: Will preset one to six tapes. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. MatheJnatical Method: Does not apply. 

d. Storage Required: ProgramlTIed for locations 1950 - 1999. 

Speed: Approximately that of tape reading. 

Relocatability: May be relocated to any band. 

e. Remarks: Identification of predetermined position on tape may be a tape 
mark, record number, or any word in a record Which is peculiar to that 
specific record. 

£. 650 System: One 533, tape units, and indexing registers required. 

Special Devices: None. 

B - 650 

IBM 650 Library Program Abstracts 

MULTIPLE PROGRAM DUMP AND LOADER 

G. M. Stace 
Officc Methods &. Procedures 
Owens-illinois Glass Co. 
Tolcdo 1. Ohio 

File ,zo. 1.5.00·1 
Utility Programs 

a. Purpose: These routincs write any number of programs on a single tapc. 
Any l'cquired program can be reloaded onto the drul11 by means of a single 
load card. A program may be added to the program tape without specifying 
the last program number on the tape. 

b. Range: Docs not apply. 

Accuracy: Does not apply. 

Floating/Fixed: AU routines are fixed. 

c. Mathematical Method: Does not apply. 

d. Storage Required: The m.axirrmm storage requirement for any routine is 
0000-0049 plus the first ten locations of lAS and a read band. 

Speed: Not given. 

Rcloeatability: Not given. 

e. Remarks: These routines will destroy instructions located in lAS and 
indexing registe rs. 

£. 650 System: One 533, tape units and indexing registers are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

CROWN LIFE INSURANCE COMPANY SORTING PROGRAM 

I. Ballantyne 
Crown Life Insurance Company 
Toronto, Ontario 

Fileno. 1. 5. 006 
Utility Programs 

a. Purpose: Program to sort ungrouped 650 tape records. Record size and 
position of the index in the record are located symbolically so that the 
SOAP program may be assembled to sort any size record from one to fifty 
words in length. The program retains the sequence of equal indice's from. 
the input to the sorted output. 

b. Range: Sorts on a single word index only. Program. has two phases. 
Phase 1 block sorts thirty records and Phase II m.erges these blocks in 
multiple passes to com.plete the sort. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Docs not apply. 

d. Storage Required: Requires bands 0450 to 1950 for the internal block 
sorting in Phase I, and there arc seventy-seven free locations between 
0000 and 0449. 

Speed: Not given. 

Relocatability: Not given. 

e. Rctnarks: None. 

f. 650 System: One 533, six 727 Magnetic Tape Units. and indexing registers 
are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SORT II, DESCENDING 

C. E. Perkins 
J. R. Casalaspi 
National Biscuit Com.pany 
New York, New York 

File no. 1. 5. OU9 
Utility Programs 

Purpose: This routine sorts records in desconding order rather than 

ascending order. (Continued on next page) 
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b, Range: Does not apply, 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d, Storage Required: Not given, 

Speed: Not quite as well optimized as SORT II. 

Relocatability: Not given. 

Remarks: The methods are covered in the SORT II Reference Manual 
(form 328-0415). The !tHigh" and !tLow" exits of the original comparison 
blocks have been interchanged. 

f. IBM 650 System: An IBM 650 system with ~our tape units. 

Special Devices: None. 

IBM G50 Library Program Abstracts 

TAPE PROGRAM FINDER, WRITER, AND SALVAGE 

Mr. Charles Sampson 
Kentucky Department of Highways 
State Office Building 
Frankfort, Kentucky 

Filt"". 1.5. OIl 

a. Purpose: These programs are for the purpose of writing any program.(that 
is in single or 7-per card) on tape, finding the program. after it is written 
on tape and loading it on to the 650, and then transferring the program from. 
one tape to another. 

b. Restrictions, Range: Does not apply. 

c. Method: Does not apply. 

d. Storage Requil'enlents: One band used for Finder Progranl, [our bands 
used for each of the othel'. These bands are used m.om.entarily and there 
is no need for relocation. 

e. Remarks: Follow instructions submitted in write-up. 

f. IBM 650 System: With [AS and tapes. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6. 006 

CLEAR BLOCK TO ZERO 

S. Fleming 3-30-56 
G. E., Schenectady 

a) Clears a specified block of storage to zero. 

b) Does not apply. 

c) Does not apply. 

d) Storage required is 8 locations, 1951 - 1958. 

e) Self-loading. The block limits are punched in the one card deck. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6. 007 

G. E. Mitchell 
IBM, Houston 

FIVE-PER-CARD CONDENSING ROUTINE 

1-1-56 

a) Condenses a ooe-word-per-card deck to a five-word-per-card deck and 
places a loading routine, file number L 2. 003, ahead of the condensed deck. 

(Continued on next column) 

b) Does not apply. 

c) Does not apply. 

d) The deck contains 47 cards. Output is 100 cards per minute. 

e) Self-loading. A trailer card placed at the end of the condensed deck makes 
it self-transferring. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6. 009 

ONE TO SEVEN CONVERTER 

P. S. Herwitz 
IBM, Washington 

3-20-1956 

a) Converts Single-word load cards to seven-per-card load cards which may 
be used with the seven-per-card loader, file number 1.2.002. 

bl Does not apply. 

c) Does not apply. 

d) Storage required is 37 locations, 0000 to 0035 and 1950. In addition, 25 
locations are used in the 1900 and 1950 bands for reading, punching, and 
loading. Cards read at 200 per minute and punch at approximately 28 per 
minute. 

e) Loading routine not included in listing. 

f) Minimum 650. 

ERRATA 650 Library Program ~ File No. 1. 6. 009 

"One to Seven Converter," by P. S. Herwitz 

In the one-page listing appended to the detailed write-up for 1. 6. 009, instruction 
number 29 (location 0029) should read: 

instead of 

65 

65 

0028 

0028 

0030 

0039 

This is a typographical error in the preparation of the listing; the program deck 
is not affected. 

April 1958, Bulletin 18 - 37 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6. 011 

P. S. Herwitz 
IBM, Washington 

SEVEN TO ONE CONVERTER 

a) Converts seven-per-card load cards to single instruction load cards. 

b) Does not apply. 

c} Does not apply. 

d) Storage required is 8 locations 1961 to 1967 and 1986. The 1950 band is 
used for a read area, punch area, and self-loading routine. Cards are 
punched at 100 per minute. 

e) Self-loading. 

f) Minimum 650 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.6.012 

A PROCEDURE FOR USING SOAP WITH A NUMERIC 650 

Jack N. Graham 
USAF. Directorate of Intelligence 
Mathematical Analysis Branch 
WaShington, D. C, 

al Enables SOAP to be used with a minimum 650 provided a. 407 with summary 
punch is available. 

b) Does not apply. 

c) Does not apply. 

d) Approximately 850 storage locations are required. 

e) A SOAP deck is partially converted to 650 alphabetic code using the 407 
and summary punch. This routine completes the conversion at which time 
the regular SOAP program performs the assembly. No special characters 
may be used for any part of symbolic addresses, 

£) Minimum 650 and 407 with summary punch. 

650 LIBRARY PROGRAM ABSTRACT 

James D. Chappell 
IBM, Washington 

SOAP TO SEVEN 

FILE NUMBER 1,6.014 

December 31, 1956 

a) WUl convert single instruction load cards to seven-per-card load cards. 
SOAP output cards may be converted immediately without removing special 
type cards. Only those locations from the FWA to the LWA are punched with 
the further provision that no output card shall begin with an unused location. 

b) Does not apply. 

c) Does not apply. 

d) Uses entire 1950 band. Running time is approximately read and punch 
speed. 

e) The 1. 2. 002 loader is punched along with the 1. 6. 001 stop number routine 
prior to punching the converted program deck. A 1. 2. 002 transfer card is the 
last card punched. No single instruction load cards can be processed for load
ing into the area used by the 1.2.002 loader. 

f) Minimum 650. 

IBM 650 Library Program 

"SOAP to Seven," by J. D. Chappell 

Fileno. 1.6.014 
ERRATA 

Under INPUT on page laC the write-up, the statement should read as follows: 

• I the location in columns Z3-2.6, and the word to be loaded in columns 
31-40." 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6. 016 

SOAP 1 TO SOAP II TRANSLATOR 

S. Poley 
IBM, New York December 1, 1956 

a) Translates symbolic carda prepared for SOAP I into symbolic cards ac
ceptable to SOAP II. 

b) Does not apply. 

c) Does not apply. (Continued on next column) 

d) Storage required including tables is approximately 220 locations. Timing 
is approximately 100 cards per minute. 

B - 650 

e) It is assumed that errors detectable by SOAP I have been corrected and 
that rclocatable addresses are in the range 0000 - 1999. Only the first ten 
columns of the remarks field will be retained. A SOAP II symbolic deck list_ 
ing and a Iour-per-card absolute deck listing are included. 

I) Alphabetic device is necessary. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6.017 

AN INTERPRETIVE OPERATION FOR THE CONVERSION OF NUMBERS 
FROM FIXED POINT REPRESENTATION TO FLOATING POINT 

REPRESENTATION AND VICE VERSA 

R. W. Klopfenstein 
RCA Laboratories 
Princeton, New Jersey 

a) Designed as an adjunct to the interpretive system developed at Bell Telephone 
Laboratories and described in IBM Technical Newsletter No. 11. 

b) Floats a fixed point number or fixes a floating point number. Rounds in the 
last place in both floating and fixing. 

c) Not applicable. 

d) Programmed for locations 001-049. (Note: Interpretive system proper occupies 
locations 1000-1999). 

Running Time: Approximately 60 milliseconds. 

Relocatable to any 49 consecutive locations in lower memory (excepting 0000) by 
means of the Bell Telephone Laboratories translation routine. Preferably relocated 
by multiples of 50 locations. 

e) Programmed stop with 8888 in the address lights occurs if an overflow would 
result upon fixing a given floating point number. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6.020 

INTERPRETIVE FLOATING DECIMAL ROUTINE 

R. R. Haefner 
E. 1. du Pont de Nemours & Co., Inc. 
Savannah River Laboratory 
Aiken, South Carolina 

a) This routine is a modification of the Trimble interpretive floating decimn.l 
system described in roM Technical Newsletter No.8. It is designed for the 650 
installation equipped with the automatic floating decimal device to provide a 
compromise between rewriting infrequently used programs which incorporate the 
Trimble routine and inefficient machine utilization while running such programs. 

b) Floating arithmetic. 

c) Modification of methods in Trimble routine. 

d) Uses 243 storage locations in a block of 390 locations. The routine is 75% 
faster than the Trimble routine with no recoding required. 

e) None 

f) 650 with automatic floating decimal device. 

April 1958, Bulletin 18 - 11 
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IBM 650 Library Program Abstracts 

DAYS BETWEEN DATES 

R. Strauss 
IBM, Jacksonville, Florida 

Fileno. 1.6.021 
Utility Programs 

a. Purpose: Subroutine to determine the number of days between two dates. 

b. Range: Up to the limit of the upper accumulator. 

Accuracy: Inaccurate one day for each leap year. 

Floating/Fixed: Computation is in fixed point. 

c. Mathel1latical Method: Does not apply. 

d, Storage Required: 69 words plus 10 words for each time the subroutine is 
used in the program. 

Speed: Variable. 

Relocatability: Not gi yen. 

e. Remarks: The earliest date must be used as the first date and the most 
current date as the last date. The date must be six digits and read into the 
650 in year, month, and day order. To compute the days between dates in 
different centuries, the dates must be eight digits and read in the 650 in 
century, year, month, and day order. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

FIVE-PER-CARD CONDENSll'lG ROUTINE 

J. H. Cooper 
R. P. Fraser 
T. H. Green 
Shell Oil Company 
P. O. Box 2527 
Houston I, Texas 

Filtno. 1.6.022 
Utility Program.s 

a. Purpose: Condenses one-per-card instructions of either SOAP I or SOAP 
~ 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathernatical Method: Does not apply. 

d. Storage Required: About 400 drurn locations are required for program. 
and storage. 

Speed: Card reader operates at maxim.urn speed. 

RelocatCiLbility: Not given. 

e. Rernarks: The entire drurn is available to object program since object 
~instructions, which overlay locations used by the 5/card loader, 
are autornatically saved until last and punched in self-loading 2/card form.. 
The condensed cards are counted when punched and this count is punched 
in the last card,thus each time the condensed deck is loaded the count is 
cornpared with the original count. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

MISCELLANEOUS UTILITY ROUTINES 

Fileno. 1.6.023 
Utility Programs 

a. Purpose: Six of the seven short utility routines originally published in 
IBM 650 Bulletin 12 and three contributed routines of a sirnilar nature have 
been assem.b1ed to provide a convenient "package" for installations with an 
expanded IBM 650 systern. The routil).eS included are: 

Clear Drurn to Zeros between Limits 
Clear lAS to Zeros between Limits (Continued on next column) 

Clear Drum and lAS to Minus Zeros 
Dump lAS and Drum onto Tape 
Load lAS and Drum from Tape 
Print lAS and/or Drum 
Universal Tape Print 
Dete rmine Footage of a Reel of Tape 
"SNIP" ~ Measure Off Predetermined E;ootage of Tape 

h. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: Varies from eight locations to twenty-four depending 
upon routine used. 

Speed: Varies depending upon routine and job to be done. 

Relocatability: Not in relocatable form. 

e. Remarks: None. 

f. IBM 650 System: Most of these routines reqUire one 533 and indexing 
registers in addition to the eqUipment specified in the title~ 

Special Devices: None. 

IBM 650 Library Program Abstracts 

RELOCON 

E. D. Mounts 
National Homes Acceptance Corp. 
Lafayette, Indiana 

Filtno. 1.6.025 
Utility Programs 

Purpose: This prograrn converts single_instruction load cards to four~per_ 
card load cards where other than the 1950 band is used for read-in and 
relocates the "Four-Per-Card Loader," File Number 1.2.001, automatically. 
It will also convert the 1950 band. 

b. Range: Does not apply. 

Accuracy; Does not apply. 

Floating/Fixed; Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: The program uses 170 storage locations from location 
1800 to location 1999, excluding the read-in locations 1951 to 1960, punch 
locations 1977 to 1986, the self-loader locations 1995 to 1999. and the 
trailer load card location. 

Speed: The input speed is ZOO cards per rninute and the output is approx
imately 50 cards per minute. 

Relocatability; Does not apply. 

Rernarks: All routines to be converted must reserve locations 45, 46, 47, 
48, and 49 (or their equivalents) in the desired read_in band, for self-loader 
instructions. The routine could be easily altered for other locations. Output 
is complete and ready for subsequent loading. It is assUIned that any 
program being converted has been used and proved in single instruction load 
card form. SOAP o.utput decks may be used without disturbing their sequence. 
The relocated self-loader is pWlched out in front of the output deck. 

f. IBM 650 Systern: One 533 required. 

IBM 650 Library Program Abstracts 

LOAD DECK GENERATOR 

C. E. Stevens 
Standard Oil Company (Indiana) 
Detroit, Michigan 

Filt no. 1. 6. 026 
Utility Programs 

Purpose: This program produces a seven-per-card load deck preceded by 
a zero clearing routine and a seven-per-card loading routine, for any band 
of the drum. The program to be punched ll"lUst first be loaded on the drum. 
The Load Deck Generator generates the necessary variable instructions so 
that the zero clearing routine and the seven-per-card loading routine will 
read into any band specified by the progranuner. Many zero locations are 
not punched, thus reducing the multiple-instruction-per-card deck to 
minimum size. (Continued on next pagel 



b. Range: Docs not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Docs not apply. 

d. Storage Requircd: There are two sections to the subject program. The 
Hrst section is read into the last band and punches seven words per card 
for locations 0000-1950. The second section, if used, requires a second 
loading of the program to be puncht:d. This section is read into the first 
two bands and punches two instructions per card for locations 1951-1999. 

Speed: Punching speed for both sections of the program is 100 cards per 
ntinute. Loading speed of the seven~pcr_card deck output is 200 cards per 
ntinute. 

Relocatability: Not given. 

Remarks: This program is self-zero clearing with self-loading output. 

f. IBM 650 Systent: One 533 required. 

IBM 650 Library Program Abstracts 

STOP NUMBER DRUM AND lAS 

J. B. Reid 
Trans-Canada Air Lines 
Montreal Airport 
Quebec, Canada 

Filtno. 1. 6.02.7 
Utility Programs 

Purposc: This progrant loads all drwn locations (except 1951-1960) 
and IAS locations with: 01 aaaa 8888, whcre aaaa is the address of the 
location. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: Storage locations 1951-1960 and IAS locations 9000-9007. 

Speed: Total of 5.7 seconds for drwn and !AS loading with stop codes. 

Relocatability: Not given. 

~: None. 

f. IBM 650 Systcm: One 533, IAS, and indexing registers. 

IBM 650 Library Program Abstracts 

"Stop Number Drum and lAS" by J. B. Reid 

Flit no. 1.6.027 
Errata 

The following corrections have been submitted for the abstract for the above program 
published in Distribution No. 43 of IBM Library Program Abstracts: 

In paragraph (a) delete lI(except 1951-1960)". 

In paragraph (d) Storage Required. should read "Does not apply." 
Reloeatability should read HDoes not apply. " 

IBM 650 Library Program Abstracts 

UNIVERSAL MEMORY DUMP AND CONDENSING ROUTINE 

B. M. Taylor, Jr. 
North Carolina State College 
Raleigh, North Carolina 

Fileno. 1.6.028 
Utility PrograITls 

Purpose: This program dumps entire contents of druITl, accumulator, and 
~tor as a numbered, self-reloading, self-starting, condensed 
re-entry deck of not more than 360 cards. Any operating program may be 
interrupted and dumped at any point; reloading the output automatically 
restarts the operating program at the point of interruption. An operating 
program beset with a validity error may be dumped and repaired for 

(Continued on next column) 
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re-entry and restarted at the point of interruption. A program being de
bugged and beset with anomalies may be dumped and listed for inspection. 
A debugged ready-to_operate program may be condensed for permanent 
use, without reserving any special area on the drum for the condensing 
routine itself. The dump program is read into any single available read 
band of ten words, and docs not disturb any other locations. 

b. Range: Docs not apply. 

Accuracy: Docs not apply. 

Floating/Fixed: Docs not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: Any read band - ten words. 

Speed: Not given. 

Relocatability: Relocatable. 

Rerrlarks: If operating program is stopped following division without reset 
(14), the upper accumulator will be restored with the sign of the lower. If 
invalid information (blank bits, etc.) is present on the drum, special steps 
may be taken. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

CDCSB 

D. A. DIEsopo 
P. H. Butterfield 
Stanford Research Institute 
Menlo Park, California 

File no. 1. 6. 029 
Utility Programs 

Purpose: This program permits the use of the command diffen:nce method 
of address modification in the SOAP language. This command difference 
coding technique can save initialization and modification instructions when 
it is used on a series of variable commands which have a conunon 
modification increment and which are m.odified as a group. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: This program requires 23 storage locations plus that 
needed for parameters. 

Speed: Not given. 

Relocatability: Not given. 

Remarks: The 23-card symbolic deck can be punched from the listing 
included in the write_up. 

f. IBM 650 System.: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

ON-LINE STORAGE DUMP 

H.R. Vandenburgh 
Princeton University 
Princeton. New Jersey 

FiltnD.l.6.030 
Utibty Programs 

Purpose: This program causes a pr~nt-out of the contents of the lndexing 
registers, distributor, accumulators, and drum storage. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage ReqUlred: Locations 1951-1960, 8001-8003, and 8005-8007. 

Speed: Not given. 
(Continued on next page) 
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Relocatability: Not given. 

Remarks: The labeled contents of 1951-1960 and 1963-1972 are meaningless. 

£. IBM 650 System: One 533, indexing registers, and an on-line 407 are 

required. 

Special Devices: None required. 

IBM 650 Library Program Abstracts 

MATRIX TRANSLATION A/D TRANSPOSITION 

R. L, Freeman 
Portsmouth Naval Shipyard 
Portsmouth, New Hampshire 

Fileno, 1.6.031 

Utility Programs 

Purpose: This program is designed to separate, translate, or transpose 
matrices. The matrix to be manipulated may be stored on the drum or in 
a form to be loaded by the standard four-per-card loader or the n_per_ 
card loader (IBM 650 Library Programs number 1. 2. 001 or 1. 2. 002). The 
repositiolled makix is stored in cards in a form to be reloaded by the n
per-card loader. This program is written to prepare data output of one 
routine in forms suitable for uses in other routines. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: The program and subroutines use all the drum storage 
locations, 

Speed: Governed by the input_output speeds. 

Relocatability; Relocatable by modifying type cards and re-assembling. 

Remarks: The following restrictions apply: 

when ex: = 8, q::; 6 ::; n 
when 0:: = 9, q::;6sm 

q = num.ber of words per card output 
n = number of columns of input matrix 
m = number of rows of input matrix 
0:: = code; 8 means non-transpose; 9 means transpose matrix 

£. IBM 650 System: One 533 required. 

Special Devices: For SOAP version of the deck, the alphabetic device is 
requlTed; however, for the condensed deck, the alphabetic device is not 
required. 

IBM 650 Library Program Abstracts 

SELF-CHECKING LOAD DECK GENERATOR 

C. E. Stevens 
Standard Oil Company (Indiana) 
Detroit, Michigan 

Fileno. 1. 6. OB 
Utility Programs 

Purpose: With the 650 doing all the work, this program will produce, for 
any read area of the drum, a condensed load deck consisting of the following 
sections: 

1. Drum zeroing routine 
2, Seven-per-card, self-checking load routine 
3. Seven instructions per card, 0000-1950 
4. Self-checking card, 0000-1950 
5, Load routine erasing card 
6, Two instructions per card, 1951-1999 
7. Self-checking card, 1951-1999 

Many zero locations are bypassed in producing the seven-per-card and two~ 
per-card sections, reducing the size of the load deck. The entire output is 
loaded in the same order as punched with one console setting. 

U loading stops with 01 2345 6789 in the program register, something is 
wrong with the load deck; cards are missing, or have been added or altered. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 
(Continued on next column) 

Mathematical Method: Does not apply. 

d, Storage Required: The last band is used by the program to handle locations 
0000-1950, and the first two hands to handle 1951-1999. 

Speed: PUnching of the condensed deck proceeds at the rate of 100 cards per 
minute; loading of the output is at the ~ate ot 200 cards per minute, 

Remarks: The program is self-zero-clearing, self-loading and self-checking. 

f. IBM 650 System: One 533 required. 

Special Devices: None required. 

IBM 650 Library Program Abstracts 

RELOCATABLE TO REGIONAL SOAP II 

G. J. Porter 
Project Matterhorn 
Princeton, New Jersey 

File no. 1. 6. 034 
Utility Programs 

Purpose: This program converts subroutines written in relocatable SOAP II into 
normal SOAP n by maldng the relocatable addresses into regional addresses. 
These subroutines are acceptable to either 650 FORTRAN or FOR TRANSrr • 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d, Storage Required: The program including the loader occupies locations 1800-1999. 

Speed: Not given, 

Relocatability: Not given. 

Remarks: Requires minor modifications to SOAP II board. 

f. IBM 650 System: One 533 required. 

SpeCial Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

ERL GENERAL UTILITY PROGRAM 

Judy Psygoda 
Electronics Research Laboratories 
New York, New York 

File no. 1.6. 035 
Utlltty Programs 

Purpose: This program was designed to faciUtate the comparison and assimilation 
of sete of data output from mathematical programs, It is useful for the interpre
tation of output data and the preparation of data for plotting by hand or machine. 
For sets of data in B words-per-card format, by means of control cards, it can be 
used for conversion between number systems, finding the range of data. conversion 
to logarithms to the base 10, normalization of data, and rearrangement of output 
carel formats. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Either floating or fixed decimal input and outplt may be utilized. 

Mathematical Method: Not given. 

d. Storage Required: The entire drum is used. 

Speed: Part It the rangefinder. runs 4 secO'nds per data card input. when all "8 
words of the data card are processed. Part 2 runs 3.5 seconds per data card 
input, for processing of 8 words. 

Relocatability: Not relocatable, 

Remarks: All auxiliary routines used are included in the seven-per-card listings 
and program decks. 

f. IBM 650 System: One 533 required. 



IBM 650 Library Program Ab.tract. 

MATRIX PACKAGE 

V. Kahan 
w.n. Thorpe 
V. Sears 
v. SoolB 
L. S. Green 
Computation Centre, University of Toronto 
Toronto, Canada 

File no. 1. 6, 036 
utility Programs 

Purposo: The matrix package is an interpretive system designed to reduce a 
sequence of matrix operations to a sequence of pseudo-instructions. 

b. Range: Maximum size of matrices handled is 37 rows X 50 columns. 

Accuracy: Dependent on matrices being processed by matrix operation. 

Floating/Fixed: Both can be used. 

Mathematical Method: The inversion subroutine uses Jordan's Elimination Method. 

d. storage Required: Dependent on size of matrices used. 

Speed: Not given. 

Relocatability: Not given. 

Remarks: Tbe package cont.a.inll the following operations: 
70 Input 39 Multiplication 
71 OJtput 20 Transpose multiplications 
90 Fixed point output 33 Add Transpose 
99 Fixed to floating 35 Column augmentation 
32 Linear combination 36 Row augmentation 
22 Transfer 37 Partition 
34 Inversion 78 Checkswn output 

f. IBM 650 System: Tape system consisting of one 533, indexing registers, one 727 
magnetic tape unit. 

IBM 650 Library Program Ab.tracts 

650 FORTRAN SYMBOL EQurvALENCE TABLE 

W. M. Compton 
Arabian American on Company 
New York 22, N. Y. 

File no. 1. 6, 038 
Utility Programs 

a. Purpose: This program automatically prepares SOAP II IOEQU It cards defining the 
storage locations of each non-subscripted variable and the location of the first 650 
instruction compiled for each statement in a 650 FORTRAN source program. This 
symbol table aids in program error-detection operations. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/FLxed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: Not given. 

Speed: Symbol table pUnched at the rate of 100 symbols per minute. 

Relocatability: Not given. 

Remarks: None. 

f. IBM 650 System: One 533 and indexing registers. 

Special Devices: Group 11 special character device required. 

IBM 650 Library Program Ab.tract. 

LADPAC UTILITY ROUTINES 

Los Angeles Data Processing Center 
Los Angeles. California 

Fileno. 1.6.039 
Utility Programs 

a. Purpose: These programs are a compatible set of utility routines for many dIfferent 
configurations of 650 systems. They use standard console settings throughout. The 
routines range from those useful with basic machines through those wbich may be 

(Continued on next co1unm) 
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used with systems (e. g. RAM:AC). They are useful both as program error-dctection 
aids and utility programs. The routines included, and the LADPAC number for 
each are: 

Number Routine 
~ LADPAC SOAP 
1215 Library Checkmate 
1232 Standard 3/ ed Loader 
1251 5/ed Loader (high) 
1252 5/ed Sequencing loader (high) 
1261 6/cd Loader (high) 
1262 6/cd Sequencing Loader (high) 
1272 7/ed Sequencing Loader (high) 
1281 l/ed Translating Loader (high) 
1282 l/ed Sequencing Translating 

Loader (high) 
1312 l/ed Punchout (high) 
1313 l/ed Punchout (core) 
1317 l/ed Punchout (low) 
1332 3/cd Punchout (high) 
1337 3/ ed Punchout (low) 
1352 S/ed Punchout (high) 
1356 5/ed PUnchout (low) 
1362 6/ed Punchout (high) 
1372 7/ed Punchout (high) 
1391 Drum Print 
1392 Band Print (high) 
1393 Core Print 
1394 Band Print (low) 
1395 Band Print (core) 
1401 Basic Punch Trace (low) 
1402 Basic Punch Trace (high) 
1403 Basic Punch Trace (rclocatable) 
1411 Basic Print Trace (low) 
1412 I. R. Print Trace (low) 
1413 Set Format Trace (low) 
1421 Basic Print Trace (high) 

Number Routine 
~ Selective RAMAC Zero 
1733 Selective RAMAC Change 
1777 Memory and Arithmetic Units 

to RAMAC 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: See the program writeup. 

Mathematical Method: Does not apply. 

Number Routine 
~ I. R. Print Trace (high) 
1423 Set Format Trace (high) 
1431 Basic Print Trace (reloclltable) 
1432 1. R. Print Tracc (relocatablc) 
1433 Load Card Trace (high) 
1442 I. R. Punch Trace (low) 
1452 I. R. Punch Trace (high) 
1472 I. R. Print Punch Trace (core) 
1485 1. R. Trace to Tape (high) 
1495 Snapshot Print Trace (high) 
1496 Snapshot Print Trace (high) 
1541 Copy Tape 
1551 Mcmory to Tape 
1552 Tape to Memory 
1553 Read Check Tape 
1561 Tape to Printer 
1571 Memory and Arithmetic Units 

to Tape 
1582 Reeall Memory and Arithmeti 

Units from Tape 
1651 Clear Memory to Zero 
1652 Set Memory to St0p Codes 
1654 Partial Drum Clear 
1655 Drum Clear to Zero 
1656 Set Drum to Stop Codes 
1658 Clcar Drum Between Limits 
1666 Drum Search 
1701 Zero RAMAC Betwecn Limits 
1702 Zero Disk File 
1711 RAMAC to Tape 
1712 Tape to RAMAC 
1731 Selective RAMAC Print 

Number Routine 
~ Recall Memory and Arithmetic 

Units from RAMAC 
1841 Tape Quality Preparation' 
1842 Tape Quality Analrsis 
1892 Deck Numbering Routine 

d. storage Required: See the program writeup. Some routines operate from core. 

Speed: See the program writeup. 

Relocatability: Some routines are relocatable. 

Remarks: All rOutines have been tested and put to use at the Los Angeles Data 
ProceSSing Center. In addition to the routines, an extensive commentary is 
included to fully explain the standard procedures employed. A trace table is in
cluded to assist the customer in choosing the proper trace. Descriptions in detail 
of the LADPAC Utility Read/Punch panel (largely 80-80) and the LAD PAC 407 On
line Print panel are included. Most routines will operate with only a load hub 
wired to column 1, or with a ten word print panel. Standard card formats are 
described. Floating point mathematical routines for the basic functions are in
cluded in both SOAP relocatable and SOAP symbolic. An explanation of the number
ing system used in identification of these routines is included, together with symbolic 
and absolute listings. 

Punchout routines always include, as the first cards of the outJX,lt, a routine to 
load that deck. T!rls loader will operate from the same storage locations as the 
punchout. Most of the punchout and loader routines are written for the basic machine. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Ab.lracts 

FOR TRANSIT SUBROUTINE PACKAGE 

C, W. Zahler 
United states steel Corporation 
Pittsburgh. PennsylVania 

W. J. Lee 
IBM Corporation 
Pittsburgh. Pennsylvania 

File no. 1.6.040 
utility Programs 

(Continued on next page) 
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a. Purpose: This package includes subroutines for ABSF, COSF, SINF. ATANF. 
SQRTF, EXPF, LGNF, ANTLF, CLOGF. 

b. Range: Maximum. 

Accuracy: Maximum. 

Floating/Fixed: Floating decimal arithmetic is used. 

c. Mathematical Method: standard iterative teclmiques are employed. 

d. Storage RequIred: Not given. 

Speed: Not given. 

Relocatability: Not given. 

Remarks: All subroutines are in 5/card format. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstract. 

AUTOMATIC PERSONAL IDENTIFICATION CODE 
(AUTO PIC) 

Jack Melnick 
IBM - Trenton 
l15 West State Street 
Trenton 8, New Jersey 

Filt"o. 
1.6.041 

a. Purpose: To numerically code alphabetic names of individuals and 
assign unique identifying data to each individual. 

b. Range: Not applicable. 

Accuracy: Expected accuracy of 85-95'10 alphabetic sequence with an 
expectancy of .01-.02% duplications. 

c. Mathematical Method: Not applicable. 

d. Storage Required: 1727 words for tables; l67 words for program, 
constants, and input-output areas; 6 words available. 

~: 100 cards per tninute. 

Relocatability: Non-relocatable. 

e. Remarks: Limits of tables: 768 first namesi 9590 last names broken 
into 10 phases of 959 words each. 

f. 650 System: Minimum 650 with alphabetic device. 

IBM 650 IJbrary Program Abstracts 

SWCHF SUBROUTINE FOR 650 FORTRAN 

David L. Grobstein 
Concepts and Applications Laboratory 
Pica tinny Arsenal 
Dover, New Jersey 

Fi[~no. 1.6.042 

a. Pt:trpose: This subroutine makes available to 6s0 FORTRAN a 
statement resembling the IF (SENSE SWITCH i) n l , n instruction 
available in 704-709 FORTRAN. 2 

b.~: Docs not apply. 

Accuracy: Docs not apply. 

Floating /Fixed: Doe s not apply 

c. Mathematical Method: Does not apply. 

d. Storage Required: 2.8 drum locations 

S~ Varies from 10 to 60 milliseconds depending on the degree 
of optimization. (Continued on next ~olumn) 

Relocatability: SWCHF is written in SOAP II and is used' in symbolic 
form during 650 FORTRAN PASS II assembly. Available tocations 
are assigned by the FORTRAN PASS II deck, and may be anywhere on 
the drum. • 

e. Remarks: The subroutine uses the rightmost three Storage Entry 
~ on the 650 console to timulate sense switches, and control 
progratn branching. 

f. IBM 650 System: Same as needed for·6S0 FORTRAN. 

IBM 650 IJbrary Program Abstracts 

UTILITY SUBROUTINES 

George Radin 
Daniel Salkoff 
New York University College of Engineering 
University Heights 
New York, N. Y. 

Fil,,,,,. 1.6.0-43 

a. Purpose: The package has the advantage of offering a system with 
uniform linkage, 4-character local addresses, "and index-register 
preserving routines. 

Routines included: 

1. Float X 
2. Fix: X 3.rx 
4. Arctan X 
5. Ln/xl 
6. Ex:p X, lOX, Sinh X, Cosh X 
7. Sin X, Cos X 
8. n-Pt GausBain Integral 
9. Gamma X 

b. Restrictions, Range: FlOAting decimal. 

c. Method: Docs not apply. 

d. Storage Requirements: Does not apply. 

e. Remarks: Does not apply. 

f. IBM 650 System: 650 with Floating Decimal and Index Register. 

IBM 650 IJbrary Program Abstracts 

GOUTY II A 

A. Wachowski 
J. L. Overbey 
Research Department 
Automatic Electric Laboratories, Inc. 
-400 North Wolf Row 
Northlake, Illinois 

Filen". I. 6. 044 

Purpose: This program with associated 533 and 407 control panels form 
a unified system of programmed input and output both in numeric and 
alphabetic form for the scientific use of the IBM 650. 

b. Range, Accuracy, Floating/Fixed: Not applicable. 

Mathematical Method: Not applicable 

d. Storage Required: 177 locations. 

Speed: Maximum read and punch speed. 

Relocatability: Not relocatable. 

~: The 533 Control Panel may also be used as a General Utility 
Board with 80-80 Read and Punch, as Load or Non-Load cards. 

f. Equipment Specifications: 650 with Alphabetic Device and an off-line 
407 accounting machine. 

FilUl". 1. 6. 0-45 
IBM 650 IJbrary Program Abstracts 

AUTOMA TIC SOAP CONVERSION UTILITY PROGRAM IASCUP) 

T/Sgt. Robert D. Drury 
5755 Hickam Drive 
Dayton 31, Ohio 

(Continued on next page) 



a. Purpollc: Program automatically converts sequentially coded 650 
progralTllI to Soap ItA Input for optimization. 

h, Restrictions, Range: Docs nat apply. 

c. ~ Does not apply. 

d. Storage Requirements: Load deck contains 164 cards - 100 card per minute output. 

c. ~ Program must be reloaded for each program being converted. 

f. IBM 6S0 System: Alphabetic device necessary_ 

IBM 650 Library Program Abstracts 

BLOCK CORRELATION - CORl. 

Numerical Computation Laboratot'y 
Ohio State University Research Center 
Columbul lZ, Ohio 

File no. 1. b. 046 

a. ~ CORZ will produce all the correlation a for a block of variable. 
which are to be correlated with themaelves or with another block of 
variablea. Reaulta include sumB, sums of .quares, sums of croaaproducta. 
meana, atandard deviation, variance, covariance, correlation coefficient. 
and ita aq.uare. 

b.~: Not given. 

~ Not given. 

Floating {Fixed: Fixed point data (aee write-up for varloua data (orma). 

c. Mathematical Method: CORZ uses the following formula in the computationa. 

N ILXlX,) -iX,) ILX') 

'12= ~ IIx/) -0/ . iN fx,'> -0/ 
d. Storage Requirements: Permanent locations: 0000 and 1067 thru 1999. 

Unu.ed locations: 1995, 1996, 1998. Reeerved for sume: 0001 thru 1066. 

~: Time req.uired (or accumulation of Sumll ill approximately (in minutes) 

~ (Z.5a + b)c where a = number of variables. b:: number 

of correlations, c:: number of observations. 

Correlation requires approxima.tely (in seconds): 1.5n, where 
n b number of correlations. 

Relocatability: Not re1ocatable. 

e. Remark.: COR hal attached to the front of the 7/card deck the loading 
r~d by ffie program. . 

f. 650 SYDtem: Bade 650; no special equipment necessary. 

IBM 650 Library Program Abstracts 

SHIFF 

Richard E. Chandler 
Research Computing Center 
Florida State University 
Tallahassee, Florida 

filuo. 1. 6. 047 

a. Purpose: SHIFF is a FOR TRANSIT I (s) subroutine designed to shUt a fixed 
point number a desired number of places right or left (or both). 

b. Restrictions, Range: Fixed point. 

c. ~ Does not apply. 

d. Storage Requirements: 17 locations plus 1454 and 1951 w195Z. 

e. Remarks: SHIFF operates with the argument (number to be shifted) in the 
lower. Since the first shift performed is to the right, all digits shifted 
"off" will be lost. 

f. IBM 650 System: Minimum 650 with alphabetic and special character 
devices. 

IBM 650 Library Program Abstracts 

TRANSLATOR· OTHER FORMATS TO 
SOAP RELOCATABLE (TYPE Z) DECKS 

w. H. Lewellen 
D. L. Weimer 
Ohio Department of Highways 
Columbus 15, Ohio 

Filt no. 1.6.048 

(Continued on next column) 
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a. Purpose: A program to translate routines written in post-SOAP (one-word 
per card), four-worl! per card, five-word per card (6-10 iormat), and seven
word per card Into SOAP rclocatable (type Z) farm. 

h. Restrictions, Range: Docs not apply. 

c, Method: Doell not apply. 

d. Storagc Requirements: The program occupies locations 0000 through 1036 
inclusive. Program speed is punch limited. 

<:, Remarks: The fivc·woJ;'d per card (6-10 form;J.t) routines arc always 
translated correctly and every address referred to, but not used as a 
location, will be reserved when assembling. Other formats rcquirc hand 
checking in order to ascertain that they have been treated as intended. 

U it is desired, a group of constants may be held fixed by preceding them 
with a load card containing all nines in the Ii rat word. 

A post-SOAP and seven word per card listing is Included. 

f. IBM 650 System: Minirm.lm 6S0 equipped with alphabetic device. 

IBM 650 Library Program Abstracts 

F[RSrn. 

Fred G. Gro ss 
IBM - Los Angeles 
3424 Wilshire Blvd. 
Beverly Hills, Cattlornia 

a. Purpose: To aimulate index registers on a basic 650. 

b. Restrictions, Range: Fixed decimal. 

c. Method: Doe! not apply. 

filt"0.1.6.049 

d. Storage ReqUirements: Approximately 300 locations are required. Speed 
varies with type of problem run. 

e. Remarks: Trace is included. 

f. IBM 650 System: Minimum 650. 

IBM 650 Library Program Abstracts 
Fil~"o. 1.6.050 

FLOATING POINT AND INDEXING REGISTER SIMULATOR WITH TRACE 
(FIRST) 

Peter W. Pakcltis 
Computing Center 
Northwestern University 
Evanston, lllinoi$ 

a. Purpose: To make available to programmers of the basic 650 all the 
operation codes, addresses, automation and apparent behavior of a 
650 eqUipped with automatic floating decimal device and three indexing 
registers. 

Programs existing or intended for the above augmented IT'''lchine are 
immediately compatible with any 650 provided drum space is available 
for this simulator. Entrance and exit procedures are quite simple and 
the simulator can be used as a subroutine in the main program or as a 
general interpretive program by c,.tering from the console switches 
once per program. 

The writewup includes detailed flow charts and listings so that less 
general versions of the simulator can be assembled as special subroutines 
requiring leBs storage if desired. 

This simulator is especially intended for training programmers in the 
use 01 the automatic devices and their operation codes when only a basic 
650 is available. 

b. Range, Accuracy, fixed or floating point are as for augmented 650. 

c. Mathematical Methods: Not pertinent. 

d. Storage Requirements: 394 adjacent drum locations are required for the full 
sim.ulator. The speed of the main program. being interpreted is roughly ten 650 
operations per second. Relocation is possible in multiples 0150 locations by 
changing SOAP II pseudo·operationll as explained in writewup for re-assembly. 

e. Remarks: Program is available on single or double word seHwloading cards 
assembled for locations 1500 thru 1894. To enter: RAL first command of 
main program to be interpreted and go to 1500. To leave: Address control 
to a negative command, read a load hub card, or attempt an invalid command. 

r. ~ Minimum 650. No special wiring. 
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IBM 650 Library Program Abstracts 

537 SIMULATOR GENERATOR 

Q. J. Maltby 
North American Life Assurance Co. 
Toronto, Ontario, Canada 

Fileno, 1,6,051 

a. Purpose: Generates on SOAP II input card fot'mat a subroutine for use 
within a program. The subt'outine genel'ated, after assembly within 
a program will simulate in the 533 the operation of a 537 input-
output unit to the extent of punching the output on the input cards. 
Misfilings between reading and punching are detected. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required (re the generated subroutine): The results storage 
area used by the subroutine is defined by the input prepared for the 
generator. (This area should be as large as possible for easy card 
handling). The subroutine programme is contained with 100 consecutive 
locations (with a few spaces in the middle). 

~: Unknown. However the subroutine was hand optimized. 

Relocatability: The subroutine is fully relocatable. The translation 
desired is specified in the input prepared tor the generator. 

e. Remarks: The input to the generator must specify the number of "answer" 
~.,d.,d and the punch words from which they will be available for 
output. Thus there is cor.siderable flexibility in programme design, as 
the generator analyses the variables and puts out a complete subroutine 
which is ready to use, 

f. 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

650 DIAGNOSTIC 

T. L. Yates 
Oregon State Highway Department 
Salem, Oregon 

Fileno. 1.6,052 

a, Purpose: A program to detect irregularities in IBM 650 routines. 

h. Range: Does not apply, 

c. Mathematical Method: Does not apply, 

d. Storage Required: Operates at full read-punch speed, Uses approximately 
500 words of drum storage. Non-relocatable. 

e, Remarks: Input to this program consists of load cards in the SOAP 
output format. Output consists of 30 columns of alphabetic from punch 
words 1-6. 

f. IBM 650 System: Minimum 650 with alphabetic device. 

IBM 650 Library Program Abstracts 

650 FORTRAN EDITOR 

Jon Pegg 
S. Togasaki 
IBM Advanced Systems Development 
Monterey &: Cattle Roads 
San Jose. California 

Filii no, 1. 6. 053 

a. Purpose: 650 FORTRAN Editor: A method of detecting many errors 
in 650 FORTRAN statements. 

b. ~: Does not catch all errors. 

Mathematical Method: Does not apply. 

d. Storage Required: Speed about 100 cards per minute. 

Remarks: None, 

C. IBM 650 System: lAS, 407, Indexing registers, alphabetic device. 

IBM 650 Library Program Abstracts 

FCRSCAN 

AN IBM 650 COMPUTER ROUTINE FOR 
MACHINE EDITING OF FORTRAN PRCGRAMS 

C. A. Irvine 
Monte G. Smith 

Contin(mtai Oil Company 
P. O. Drawer #1l67 
Ponca City, Oklahoma 

Fileno. 1,6,054 

a.~: This routine will scan a program wt'itten in the "650 FORTRAN" 
language and will examine the program for forty~seven types of errors. 
These errors fall into three major categories: (a) transcribing and 
keypunching, (b) violations of system restrictions, (c) logical flow 

b. Range: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: 1849 locations. 

Speed: Approximately 16 cards per minute. 

RelocatabHity: Non~relocatable. 

e. Remarks: Since the "650 FORTRAN" system contains virtually no 
diagnostic features, the use of FORSCAN should greatly reduce thc 
number of unsuccessful compilations. Machine editing with FORSCAN 
is considerably faster than the 650 FORTRAN to SOAP phase of the 
compiling process. 

C. 650 System: Minimum 650. 

Special Devices: Indexing accumulators, special character device, and 
alphabetic device. 

IBM 650 Library Program Abstracts 

FORTRANSIT SCANNING ROUTINE 

George Brooks 
Applied Science Representative 
IBM - Tulsa, 
1307 S. Boulder Avenue 
Tulsa 19, Oklahoma 

Filtno.l,6,055 

a. Purpose: This routine is designed to scan FORTRANSIT Statements for 
most of the common errors that occur in the wl'iting of the statements and 
also check the flow of logic of the program. U errors are detected, an 
card is punched and the program continues to scan. 

b. Range: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: 650 Set up for FORTRANSIT, reads at 40-50 cards 
per minute. 

e. Remal'ks: This diagnostic will not check all possible errors (i. e. 
misspelling) but will provide a fairly thorough check for the most co:rnm.on 
errors .• The program is open ended and future plans include checking 
for misspelling and other possible errors not included in thi.1I system, 

f. IBM 650 System: FSR I will take care of the FORTRANSIT I and II 
while FSR (5) will take care of the FORTRANSIT I (s) and II (s) systems. 

IBM G50 Library Program Abstracts 

GENERAL PURPOSE 407 CONTROL PANEL 

Robert C. Hessing 
Cities Service Resea.t'ch and Development Company 
920 East Third Street 
Tulsa 20, Oklahoma 

Filuo.l,6.056 

a. Purpose: This control "anel allows the 407 user to list all card fnmate 
which arise in normal 650 programming and data processing: FORT~N. 

(Continued on next page) 



SOAP, and machine language procescling (sec (e) below). FORTRAN 
statement cards, data cards, answer <,;ilrdm, SOAP instruction <,;ardll, 
machine language cards, and five per card condenaed decks are examples 
of formata which may be printed. In addition to the above, any title of 
32 characters (or less) may be stored and subsequently printed ';)n the 
first lin!! of !!ach form. 

b. Range, Accuracy, Floating/Fixed: Does not apply. 

c. Mathematical methods: Docs not Olpply. 

d. Storage: Does not apply. 

Remarks: Standard 407 accounting machines COlnnot be programmed to 
print FORTRAN statement cards or t'l bring information out of storage 
~n the first line of the first form. 

Cards must contain identifying punches where necessary. 

f. E9UipTllent specifications: 
1) Standard 407 accounting machines (16 co-selectors, 15 pilot sele<,;tors, 

and Z digit selectors) allow printing of all card forTllats Tllentioned 
above except FORTRAN IItatcment cards. 

2) 401 accounting Tllachines equipped with 16 additional co-selectors, 
5 additional pilot selectors, and 1 additional digit sekctor allow 
printing of all card formats mentioned above including FORTRAN 
statement cards. 

IBM 650 Library Program Abstracts 

SIR: SOAP INTERPRETIVE ROUTINE* 

B. G. Oldfield 
W. Hem.m.erle 
IBM, New York 

File no. 2.. O. 00 I 
Programming System!) 

a. Purpose: A rclocatable library program which is used with the SOAP 
system to handle floating decimal interpretive operations. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathem.atical Method: Does not apply. 

d. Storage Required: The program if' separated into 9 sections and only 
those required for a particular problem. need be assem.bled. Storage 
for individual sections varies from. 31 to 184 locations. 

Speed: Timing is a function of the operation being performed. 

Relocatability: Relocatable SOAP program cards are available. 

e. Remarks: Included, in addition to the arithmetic operations, are trace, 
float, fix, square root, sin-cos, In, expo and arctan. Entry and exit 
from the interpretive routine arc at the discretion of the programmer. 

The program is available from the Program. Library in 3 fornls: 

an absolute 7-per-card condensed deck 
a synlboUc deck in SOAP I format 
a symbolic deck in SOAP II format 

Modified SOAP I and SOAP II decks are also available from the Library 
and must be used in assembling the SIR symbolic decks. If possible, usc 
of the condensed deck is advised. 

f. 650 System: One 533 required. 

Special Devices: Alphabetic device necessary. 

*This abstract, which has been revised to reflect the current status of the 
system, should be lIubstituted for the existin~ abstract for 2.0.001. 

IBM 650 Library Program Abstracts 
Fileno. 2.0.001 

ADDENDA 

"SIR: SOAP Interpretive Routine, .. by B. G. Oldfield and W. Hemmerle 

The original sm write-up has been rewritten by Dr. J. A. Kearns and 

Mrs. Helga Shareshian, IBM Education Center, New York, to conform. to 

SOAP II. The new report, .known as "SIR 11" 18 written as a textbook rather 

than as a reference manual and. is being added to the original write~up as an 

addendUIll. (Continued on next column) 

B - 650 

Copies of the new write~up are available (either separately or combined with 

the original report) from the IBM 650 PrograITl Librarian. 

Fileno. 2.1.001 
IBM 650 Library Program ERRATA 

"Internal Translator (ITI,.A Compiler for the 650," by A. J. Perlis, 
J. W. Sm.ith, and H. R. Van Zoeren. 

In the SOAP listing of the com.piler the following changes should be made: 

Card No. ~ 

1. 0341 SUP AOOOI 1065 11 0383 1137 
2. A0341 STU NEWAB 1137 21 0845 0887 
3. 0603 BS LDD DROPU 0987 69 0690 0893 
4. Ao603 RAL NEWAll 0690 65 0845 02.98 
5. Bob03 NZA BSA 0298 45 0786 0640 
6. 0606 STL AOOOI BSA 1485 20 0383 0786 
7. 0607 BSA RAU N BN! 0786 60 0484 1039 
8. 0650 LDD LDSR 1413 69 1377 1038 
9. Delete cards 651, 652, 653, and 1692. 

The above changes are corrections to the compiler and do not represent 
misprints in the listing. Changes 1 - 7 are necessary since the compiler. 
as distributed, would incorrectly erase an entry in the abeon table every 
time a floating point constant with a negative exponent was compiled, regard
less of whether the exponent had previously been stored as a constant. 
Changes 8 and 9 are necessary to make room for the insertions. 

The above changes have been made in all decks supplied on or after June I, 
1958. 

650 LIBRARY PROGRAM ABSTRACT 

MITILAC 

R. H. Battin, R. S. O'Keefe, M. B. Petrick 
MIT, Boston 

FILE NUMBER 2. O. 002 

September, 1955 

a) A general purpose multiple address interpretive routine for floating point 
numbers. 

b) Does not apply. 

c) Does not apply. 

d) The complete routine requires aU but 390 locations 0010 to 0399, This 
amount may be increased to approximately Slia by not using all the features 
of MITlLAC. Timing is a function of the operation being performed. 

e) Included, in addition to the arithmetic operations, are sin, cos, arctan, 
square root, exp, In, log as a special case, absolute value, solutions for 
simultaneous differential equations, 10 index registers, read, punch, and 
various branch operations. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. O. 003 

COMPLEX ARITHMETIC INTERPRETIVE ROUTINE 

Tsai H. Lee 
Detroit Edison, Detroit 

a) Interprets and executes multiple address complex arithmetic instructions 
in addition to performing the normal 650 instructions. 

b) All complex numbers are assumed to be of the form. xxxx.x xxxx.x + j 
. xxxxx xxxxx. 

c) Does not apply. 

(Continued on next page) 
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d) The interpretive routine occupies 284 locations, 0000 to 0283. Timing 
is a function of the operation being performed. 

e) Twelve instructions may be interpreted: add, subtract, multiply, divide, 
shift left, shift round, store complex accumulator, transfer complex number 
from mzmory to memory. sum a block of complex numbers, square of ab
solute value, vector-vector multiplication, and unconditional transfer. Nega
tive instructions are interpretedj positive instructions are executed normally. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. o. 005 

SPEED CODiNG SYSTEM 

H. M. Sassenfeld 
Redstone Arsenal, Huntsville, Alabama 

a) A three address interpretive routine for both fixed and floating-point 
decimal arithmetic. 

b) Does not apply. 

c} Does not apply. 

d) Storage required is. from 600 to 855 locations depending upon how many of 
the function subroutines are needed. 

e) There are 45 possible instructions including mathematical functions, 
memory, dump, restart procedure, three index registers, and optional use 
of normal 650 operations. Programs coded in the Speed Coding System may 
be simulated on the 704 by use of the 650 simulator program prepared by 
Redstone Arsenal. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. o. 006 

NINE OPERATION SPLIT INSTRUCTION ROUTINE: NOSIR 

L. M. Harvey and J. C. White 
G. E •• Schenectady 

August 3, 1956 

a) A floating-point interpretive routine using 5 digit instructions so that 
problems with a large number of instructions may be solved with a single 
program loading. 

b) The interpreted operations use the built-in floating-point operations. 

c) Does not apply. 

d) Storage required is 94 locations 0000 to 0093. 

e) Instructions consist of a one-digit operation code and a four-digit data 
address. Operations include the arithmetic operations, store, branch 
minus, branch zero, and exit. Interpreted instructions are stored two to 
a word and are executed in sequence; the two instructions in a word are 
performed before proceeding to the next word, Subroutines and normal 
650 instructions may be used as needed. 

1) Floating decimaJ device is required. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. O. 007 

ERCO SPACE SAVER 

W. G. Rouleau and E. H. Weiss 
EnCO Division, ACF Industries, Inc., Riverdale, Maryland 

(Continued on next column) 

a) This routine Is designed to save programming space by exe~uting two in
structions per line. The floating decimal point instructions are add, sUQtract, 
multiply, negative multiply, divide and add absolute as well as reset add, re
set subtract, store and branch minus. 

b) Range: _1050 < x < 1050• Accuracy: 8 places. Number system: floating 
arithmetic. 

c) Does not apply. 

d) Storage required is 150 locations. 

e) This routine embellishes the 650 computer, but all ordinary 650 instructions 
can be used in conjunction with this system. A tracing routine has been devel
oped and can be put into any punch band. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2 0 008 

GENERAL PURPOSE SYSTEM FOR THE 
650: L2 

R. W. Hamming and Miss R. A. Weiss August 24, 1956 
Bell Telephone Laboratories, Inc., Murray Hill, N. J. 

a) A general purpose three address floating point interpretive system designed 
to be easy to learn and use. The orders are not assigned definite locations 
so that prograIl1 changes are very easy to make. 

b) The 8 place floating point system of numbers with exponent range of 
-50 to + 49. A fixed point addition is also included. 

c) Does not apply. 

d) Storage required for the interpretive system is 1100 locations, 0900 to 1999 
System is not relocatable but library routines are relocatable. The main 
program of a problem automatically relocates itself as required. 

e) In addition to the standard arithmetic operations there are: square root, 
eX, logex, lOX, 10g10x; sin x, cos x, arctan JC (both degrees and radians) 
all with full range of arguments and 8 place accuracy; block read in, punch 
out, and move; five index registers; transfers on minus, zero, and exponent; 
transfer to library and subroutines; and tracing orders. Conditional error 
stops for division by zero, square root of negative numbers, etc .• for which 
error cards are automatically punched. Calculations can be continued after 
these stops by pushing the program start button. 

f) Minimum 650. 

(File numbers 2. O. 008 and 2. O. 008R refer to the same item, i. e., this 
General Purpose System.) 

ERRATA 650 Library Program - File No.2. O. 008 

"General Purpose System for tbe 650: L2, tt by R. W. Hamming and Miss R. A. 
Weiss 

An error has been discovered in certain copies of the L2 program deck furnished 
to 650 users. In the main deck, column 18 of card 30 should contain a zero punchj 
in the incorrect copies, this oolumn is blank. 

It is recommended that all copies of this deck be examined and, if necessary. 
corrected. L2 decks furnished by the 650 Program lJbrary on or after March 3, 
1958, have been corrected. 

April 1958, Bulletin 18 - 39 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. O. 009 

EftCO FLOA TING DECIMAL POINT SUBROUTINES 

J. K. Carl and E. H. Weiss 
ERCO Division, ACF Industries, Inc .• Riverdale, Maryland 

a) Performs eight floating decimal point instructions, namely: add, multiply, 
divide, subtract, negative multiply, negative divide, add absolute and suh w 

tract absolute. 

b) Range: _1050 .( X < 1050, Accuracy: 8 places. Number system: floating 
decimal point. 

c) Does not apply. 

d) This routine uses only memory locations 1900-1999. 

e) Does not apply, 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. O. 010 

DOPSIH: DOUBLE PRECISION FLOATING POINT SOAP 
INTERPRETIVE ROUTINE 

Hebron E. Adams 
IBM, Washington 

January 2, 1957 

a) DOPSlK is both a system of coding (uses a set of mnemonic operation codes 
in which all arithmetic operations are performed with double precision floating 
decimal numbers) and a relocatable library program, which interprets the said 
system. 

b) Range of variables: 10-49 to 10+5°. Accuracy: 18 places. Floating paint. 

c) Conventional floating point methods. 

d) Storage required' 670 locations maXImum. Speed: interpretation-execution 
time averages 60 milliseconds. Relocatable library program. 

e) DOPSIR is. in most ways, analagous to SIR, and all SIR operations are in
cluded in DOPSIR. In addition, such features as interpretive floating decimal 
to fixed declmal and fixed dl;'cimal to floating decimal commands, an improved 
inh.'rpretive tracing system, and an addressable pseudo-accumulator have been 
included. Inasmuch as DOPSIR is a somewhat extensive system, the text of 
the report should be referred to for precautions and restrictions. 

f) Alph;lbetic deVIce is necessary. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

COMPLEX ARITHMETIC OPERATIONS 
IN THE BELL LABORATORIES INTERPRETIVE SYSTEM 

P. M. Marcus 
Carnegie Institute of Technology 
Pittsburgh, Fa. 

D. L. Blackhurst 
Mellon Bank 
PIttsburgh, Fa. 

2. O. 012 

a) Complex Arithmetic Operations in the Bell Laboratories Interpretive System 
provides the five arithmetic operations - addition, subtraction, multiplication, 
division and negative multiplIcation - with the same code structure as for real 
operations. The 650 must be sent into a complex mode of operation by a special 
command; however, previous results and looped operations are preserved, and 
there is also a complex move; all other operations send the 650 back to the usual 
mode. Complex numbers are stored in two floating decimal parts in successive 
registers. (Continued on next column) 

B - 650 

b) Floatinf!; point numbers between 10- 50 and 10+49 with eight significant fi~ures 
(for both real and imar;lnary parts). 

c) Not relevant. 

d) Uses 1000-1999; and 0002-0004 erasable storage, 0000-0001 for previous 
result. Sacrifices arctangent, but provides supplementary (Slower) program to 
evaluate arctangent, using 950-999. Operation times much slower than for real 
floating decimal operations. 

e) Special {unctions are not available for complex arguments. 

Tile Bell Laboratories Interpretive System is described in IBM Technical 
Newsletter No. 11. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

AUT OF LIN 

H. L. Pickering 
W. C. Lake 
Pan American Petrolewn Corporation 
Research Department 
Tulsa. Oklahoma 

Fiitno. l.O.013 
Programming Systems 

a. Purpose! Autoflin is a general purpose, interpretive system which com
bines some of the features of the IBM Technical Newsletter No.8 Floating 
Point System with the Bell Telephone Laboratories System. In addition, 
looping codes with many of the properties of the FORTRAN DO statements 
are provided. An auxiliary input-output system may also be used. 

b, Range: Depends on the operation being performed. 

Accuracy: Depends on the operation being- performed. 

Floatingl Fixed: The internal system uses automatic floating point. The 
auxiliary input-output system provides for fixed decimal input-output. 

c. Mathematical Method: Function routines for sine, cosine, logarithm and 
exponentiation similar to those used in the Bell system are provided. An 
arctangent routine is provided based on D. W. Swc('ney's routine described 
in Abstract 3. 1.017. 

d. Storage Required: The interpretive system itself is divided into four parts 
as follows: 

II 
III 
IV 

Basic Arithmetic 
Logarithm-Exponential 
Sine- Cosine 
Arctangent 

Drum Locations 

0000-02l0 
Ol21-0376 
0377-0491 
0492-0563 

Part I may be used alone. Anyone or more of the remaining parts may 
be added if needed, but may not be used without Part I. The complete 
auxiliary input-output system uses drum locations 1785-1999. 

~ Operating speeds are two to three times faster than those for 
the Bell system, depending somewhat on the problem type. 

Rclocatability: Not gIven. 

e. Remarks: The AUTQFLIN system allows the programmer to write 
programs which use the computer effectively with only a superficial 
knOWledge of the 650. No assembly m.achine pass is required. 

L 650 System: One 53}. indexing regi!ltcrs, and automatic floating dechnal 
arithnletic are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fil~no. 2,0.015 

Programming Systems 

REVISED BELL LAB INTERPRETIVE SYSTEM; REVISED BELL LAB TAPE 
SYSTEM 

D. J. Hall 
Research Computing Center 
Indiana University 
Bloomington, Indiana 

(Continu~d on next page) 
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Purpose: "Revised Bell Lab Interpretive Systell'ltt: This prograll'l is a 
revision of the Bell Lab Interpretive Systell'l (see Technical Newsletter 
No. 11) to extend its principles to include the use of indexing registers, 
lAS. and autoll'latic floating decill'lal aritlunetic feature. 

IIRevised Bell Lab Tape SysteDl": This prograDl is a supplcDlent to 
"Revised Bell Lab Interpretive SystCDl." Both systeDls were asseDlbled 
separately; thus the program decks are not the saDle in sill'lilar parts. 
The tape cODlDlands were added to perDlit the user of the Bell Lab System 
to have access to tape storage. 

b. Range: Will vary depending upon the function being executed~ 

Accuracy: Will vary depending upon the function being executed. 

Floating/Fixed: Floating decimal. 

MatheDlatical Method: See the program write-up. 

d. Storage Required: "Revised Bell Lab Interpretive System": 819 drum 
storage locations and 60 lAS locations are required. "Revised Bell Lab 
Tape System": 998 drum storage location5 and 60 lAS locations are 
required. 

Speed: Will vary, depending upon the function being executed. 

Relocatability: Not given. 

Remarks: The unused drum. storage locations could he us-ed to add more 
codes to the revised systems. 

f. IBM 650 System: "Revised Bell Lab Interpretive System tl : One 533. 
indexing registers, lAS, and automatic floating decimal arithDletic feature 
are required. tlRevised Bell Lab Tape Systemll : Same as above plus at 
least two 727 tape units. 

Special Devices: Alphabetic device required if reassembly is desired. 

IBM 650 Library Program Abstracts 

SIMULATION OF AN INDEXING REGISTER IN SIR 

B. Leavenworth 
American Machine &: Foundry Company 
Greenwich. COImecticut 

Fileno. 2.0.016 
Programming Systems 

Purpose: This program is a modification in SIR ("SOAP Interpretive 
Routine." File NUll'lber 2. O. 001) to simulate an indexing register. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: Requires the nlodification of 14 SIR instructions. If 
the function. subroutines (SIN-COS, LOG. EXP, ARCTAN) are not used, 
this prograDl requires the reservation of only seven storage locations in 
addition to MAIN SIR. 

Speed: Not given. 

Relocatability: See File Number 2. O. 001. 

Remarks: The simulation of an indexing register in SIR is accomplished 
by providing for two new pseudowoperation and tagging instructions with a 
negative sign for address modUication. The only sacrifice made is the 
trace negative SIR instructions feature. Otherwise, the system is 
unchanged. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM S50 Library Program Abstracts 
Fileno. 2.0.017 

Programming Systems 

UNIVERSITY OF HOUSTON ASSEMBLER FOR THE PROCESS ENGINEERING 
INTERPRETIVE CODING SYSTEM 

V. Schorre 
E.1. Organick 
University of Houston 
Houston, Texas 

Purpose: This program combines the functions of symbolic assembly with 
those of the executive routine. For many applications this system possesses 
greater advantages than either function utilized separately. 

(Continued on next column) 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does nat apply. 

Mathematical Method: Does not apply: 

d. Storage Required: Not given. 

Speed: Not given. 

Relocatability: Not given. 

Remarks: This program can be modificd to perform symbolic assembly 
on programs in aU known one, two and three address sequential interpretive 
systems for the IBM 650. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

sm PLUS 

B. Kallick 
R. W. Floyd 
Armour Research Foundation 
Dlinols Institute of Technology 
Chicago, DIrnois 

Fileno. 2. O. 018 
Programming Systems 

a. Purpose: This program augments the SOAP Interpretive Routine with three tenw 
digit indexing registers permitting address modifications while in the interpretive 
mode. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. storage Required: This program requires 47 storage locations. 

Speed: Not given. 

RelocatabU1ty: Relocatable. 

e. Remarks: Must be loaded after the sm deck. Should be used with non-standard 
SOAP n deck. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM GSD IJbrsry Program Abstracls 

WOLONITS INTERNAL TRANSLATOR 
(WIT) 

Barry J. Mitchel 
Carnegie Institute of· Technology 
Pittsburgh, Penna. 

Fittnll. Z. O. 019 

a. Purpose: This system permits the programmer to code problems in the 
three-address language of the Wolontis Interpretive System, developed in 
1956 at Bell Telephone Laboratories, and described [n IBM Technical 
Newsletter No. II. 

b. Restrictions, Range: The WIT compiler, which will operate on any 650, 
translates the Wolontis program into 650 machine code, and prepares a 
permanent program utilizing automatic floating-decimal arithmetic, magnetic 
core storage, and (if desired) the indexing accumulators and RAMAC 
disk storage unit. 

~ Notglven. 

d. Stora~e ReqUIrements This translation results in an operating speed 
increase of about five to one. 

e. Remarks: The card formats for a WIT program and its aS50ciated data 
and output are irlentical to those specified for the corresponding Wolontitjl 
program. For this reason it is possible to check out programs using 
the TRACE morle of the interpretive system before translation by WIT. 

(Continued on next page) 



Thl;l r.'Bult or translation is a machine code program on rour~pcr-card 
103d cards. The operating program deck is prepared by prefixlng to 
thls the WIT basic package, and appending tbe subroutine card package II 
called [or by the program. Drum memory is cleared at the initiation of 
loading of the operating program. 

!. IBM 650 System: IBM 650. 

IBM 65D IJbrary Program Abatracta 
lift 110. Z.0.020 

FLICOR: FLOATING INTERPRETIVE COMPATIBLE OPERATION ROUTINE 

S. I. Scblesinger 
L. Sashkin 
Aeronutronlc Systems Incorporated 

Purpose: This routine was designed to simulate floating decimal arithmetic 
and indexing register operations using the IBM 650 basic card machines, 
Programs written for use with this interpretive routine are compatible with 
programs intended for usc with the IBM 650 equipped with floating decimal 
device and indexing registers, and may be run on such machines by changing 
only two instructions, In addition to the main routine, a tracing routine for 
debugging Is included, as are a set of certain basic arithmetic subroutines. 

b. Range: Does not apply to the main routi.ne. See the program writeup for 
the range of the subroutines. 

Accuracy: Does not apply to the main routine. See the program writeup 
for the accuracy of the subroutines. 

Floatins/Fixed: Does not apply. 

Mathematical Method: Does not apply to the main routine. See the program 
writeup [or the methods used in the subroutines. 

d. Storage Required: The main routine requires 475 storage locations. The 
(ollowing subroutines require the number o( storage locations indicated: 

- 49: SIN X - 84; COS X - 84: 

- 72: e - 82: ARCTAN X - 87. 

Speed: For the main l.'outine, the following approximate speeds are given: 

Arithmetic operations 45 to 52ms. 
Store, reset, index register operations - 18 to 30 mil. 

For the following subroutines, the approximate speeds are as follows: 

LOG X 205 ms,: SIN X 200ms.: COS X - 205ms. j 

x 
x 205 ms.: e 210 ms.: ARCTAN X - 240 ms. 

Relocatability: The main routine is relocatable, with some restrictions. 

e. Remarks: Tagging (or address modification is interpreted (or the data 
addren portion only o( the instruction word. The subroutines (arithmetic) 
mentioned are independent of the main routine in operation, and 
may be assembled separately. 

[, IBM 650 System: One 533 required. 

IBM 65D IJbrary Program Abatracts 
FiltFlD.l,O,Oll 

A COMPLETE FLOATING-DECIMAL INTERPRETIVE 
SYSTEM FOR THE IBM 650 MAGNETIC DRUM CALCULATOR 
AND IBM IMMEDIATE ACCESS STORAGE UNIT 
(BELL III) 

Robert L. Farrow, Ph. D. 
Biophysics Division 
Department of Physiology 
Ohio State University 
Columbus la, Ohio 

a. Purpose: This program is a general purpose scientific and engineering 
interpretive program. It ts designed to replace the orIginal Bell 
lnterp~tive System Program when running Bell language programs on the 
IBM 650 equipped with an auxiliary 653 unit. 

b. Restrictions, Range: The range of this program is identical to the original 
Bell I program as written by Dr. Wolontis (viz: mM Technical Newsletter 
No. n, 1956). The accuracy of the floating-decimal subroutines is generally 
plus or minus one In the eighth place except for LOG and the SIN-COS 
subroutines which contaln optional machine stops to lndicate loss of accuracy. 
Externally, this systems program is identical to Bell I with three necessary 
exceptions noted under "precautions", below. 

c. Method: Subroutines for the transcendental functions are balled upon the 
ei.ght digit Rand approximations for digital compl1tcrs, and in fact are the 
same as those found in Bell I except for the calculations of the £loating_ 
decimal chara.cteristic. 

d. Storage Requirements: The systems program uses core addresses 9000 
to 9049 and addresses 9050 to 9059 for erasable storage as well as drum 
locations 1000 to 1999. (Note! A separate subroutine is provided to locate 
some ZOO plus unused registers). 

(Continued on next column) 

Bell tIl will operate, for a given problem, at least 35 percent faster than 
Bell I while even greater operating speeds are attaInable with extcnlllve 
programm ed usa Qf the Previous Numerical Result. It conllists of a 
Systems Load Program (6 cards), a Systems Deck (177 cardll) and Drum 
Clear (3 cards) in that order. 

e. Remarks: Precautions: 
1. There is no error stop for zero before 1I0ating divide operation II. A new 
interpretive command TR ZERO (transfer on zero in PR) has been provided. 
Floating~decimal overflow and under!iow modulo 100 is possible. 

2. For ~reatest advantage II the Systems program uscs the automatic !ioating
decimal arithmetic feature of the auxiliary 653 unit. Consequently, t~e FD 

IBM 65D IJbrary Program Abatracts 

lD-3 INTERPRETIVE SYSTEM 

Bonner and Moore Engineering Associates 
Houston, Texas 

I'ilerao. Z, O. Ol2 

a. Purpose: This routine 111 a spedal Interpretive system designed (or 
use In the process industry. 

b. Restrictions, Rance: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Fixed point. 

c. Method: Does not apply. 

d. Storage Requirements: 1350 drum locations are available for interpretlve 
Instructions. 

e. Remarks: The 10-3 sylltem is used to write the e)C:ecutive program for 
~perations Simulator. Operation codes of ID-3 are of the type that 
greatly reduce the prog't'amming time for the Process engineer. 

f. IBM 650 Syatem: Basic 650 is required. 

B- 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2.1.001 

A. J. Perlis 
J. W. Smith 
H. R. Van Zoeren 

INTERNAL TRANSLATOR (IT) 
A COMPILER FOR THE 650 

Carnegie Institute of Technology, Pittsburgh 13, Pa. 

a) Programs written as a sequence o( statements in a general algebraic 
language (roughly similar to that o( FORTRAN) are translated into programs in 
symbolic, i. e., SOAP I form. 

b) Programs employing both fixed and floating point constants and variables may 
be translated. 

c) Does not apply. 

d) The translator requires the entire drum. Output is approximately 50 SOAP I 
cards/minute. 

e) The SOAP I type programs produced are assembled by a modified SOAP I 
deck whose output is a machine language program punched 5 words/ card. 
These ·machine language programs require, during operation, an auxiliary 
package of subroutines which include floating point, input-output, and optional 
logarithm, power and exponential routines. Depending on the option, these 
packages require from 270 to 500 locations. The remainder of the drum is 
available (or program and data. A general technique may be used to incorporate 
additional subroutines. 

The system includes a programming manual, 533 wiring dia~ram. the 
translation program, the modified SOAP I program, reservation and subroutine 
packages, and sine, cosine, and square root floating point subroutines. 

f) Alphabetic device is required. 

95 



96 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MODIFICATIONS OF THE INTERNAL TRANSLATOR' (IT) 
COMPILER FOR USE OF SPECIAL CHARACTERS 

J. N. Rogers 
C. M. White 
GE VallecJtos Atomic Laboratory 
Pleasanton, California 

2.1. 002 

a) These revisions are to take advantage of some of the FORTRAN symbols in 
writing IT statements for the compiler. The following table gives the corres
pondence between the revised symbols and the representation for the computer. 

Symbol Name 

Left Parenthesis 
Right Parenthesis 
Decimal Point 
Equality (substitution sense) 
Comma 
Addition 
Division 
Negation 

A sample statement would appear as below: 

Representation 

+ 
/ 

Y2 = (C13 x Y5) - (2.85 + C (12 + 14» / 5.82 

b) Does not apply. 

c) Does not apply. 

d) All other aspects of the IT system remain the same. The card deck and the 
listing appended to the write-up include only the change cards for the IT deck. 

e) Alphabetic device and Group n special character device are required. 

• 650 Ubrary Program Abstract Number 2. 1. 001, Internal Translator (IT) A 
Compiler for the 650, A. J. PerUs, J. W. Smith, H. R. Van Zoeren, Carnegie 
Institute of Technology, Pittsburgh 13, Pa. 

April 1958, Bulletin 18 - 13 

G50 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2.1.003 

IT - 2 

H. R. Van Zoeren 

IBM G50 Library Program Abstracts 

SPYCE 

J. M. McKeever 
IBM, Los Angeles, California 

File no. Z. I. 004 
Prograruming Systems 

Purpose~ This routine translates English sentences into symbolic program 
language. The output of this routine may then be assembled using an assem
bly program of the user's choice. 

b .. Range: Does not-apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: This routine requires all of drum storage except six 
locations. 

Speed: This routine compiles at punch speed. 

Relocatability: Not relocatable. 

Remarks: By using SPYCE, programming time is greatly reduced and 
much of the detail effort is eliminated. At any time the programmer may 
switch from sentence to SOAP mode. SPYCE is applicable to both those 
commercial and engineering problems which require large volwnes of input/ 
output data. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device and read. half-time emitter are required. 

IBM G50 Library Program Abstracts 

BUMP, BOSTON UNIVERSITY MATRIX PROORAM 

L. E. Belsky 
Boston University 
Boston, Massachusetts 

File no. 2.1.006 
Programming Systems 

Purpose: This is an interpretive program which will perform matrix-vector 
operations automatically, including: add, subtract. multiply, invert, transpose, 
trace, ,scale, scalar multiply, as well as internal operations: read, punch, move, 
stop, go, etc. 

b. Range: Maximum size matrix is 10 X 10, without partitioning. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal arithmetic is used. 

Computation Center c. Mathematical Method: Does not apply. 
Carnegie Institute of Technology 
Pittsburgh 13, Pa. d. Storage Required: Entire drum is used. 750 locations allocated for instructions, 

data. 

~~ l~~f>r::st;:~\~e~S ~r~~fr;~~fo o~:~~\~r:~~~~~I; rl::::::t~:ei~ ~~~~~r~ct Speed: Not given. 

instructions/card form. Relocatability: Not relocatable. 

Remarks: Use of larger systems outlined by method oi matrix partitioning. Example 
b) Same as 2. 1. 001. of 20 x 20 inversion included. 

c) Does not apply. 

d) The translator requires the entire drum. Output is approximately 20 cards per 
minute (100 instructions per minute). 

e) The machine language programs produced require, during operation, an 
auxiliary package of subroutines which include floating point, input-output, and 
optional logarithm, power and exponential routines. Depending on the option, these 
packages require from 270 to 500 locations. The remainder of the drum is avail
able for program and data. A general technique may be used to incorporate 
additional subroutines. 

The system includes the translation program, relocation routine and subroutine 
packages, and associated function subroutines. 

f) Alphabetic device is required. 
Apri11958, Bulletin 18 - 15 

f. IBM 650 System: One 533 required. 

IBM G50 Library Program Abstracts 

GENERALIZED ALGEBRAIC TRANSLATOR (GAT) 

B. Arden 
R. Graham 
University of Michigan 
Ann Arbor, Michigan 

File no. 2.1.007 
Programming Systems 

Purpose: This routine translates programs written as conventionally parenthesized 
algebraiC statements into optimized IBM 650 instructions. 

b. Range: Does not apply. 

{Continued on next page) 



Accuracy: Docs not apply. 

Floating/Fixed: Docs not apply. 

Mathematical !llethod: Docs not apply. 

d. Storage Required: Not given. 

Speed: Not given. 

RelocatabUity: Not given. 

Remarks: The translation is accomplished in a single pass and the resulting 
program is produced on nve-per-card load cards. Subroutines called for by the 
source program are selected by means of a symbolic linkage and relocated at the 
time of execution. 

f. IBM 650 Systems: One 533, automatic floating decimal arithmetic feature and 
indexing registers are required. 

Special Devlccs: Group II special character devicc is required. 

Filt no. 2. 1. 008 
IBM SSD Library Program Abstracts Programming Systems 

650 FORTRAN MODIFIED FOR THE 4000 WORD 650 

Dr. H. Klein 
Mrs. Ann Miller 
Lycoming Division 
AVeO Corporation 
Stratford, Conn. 

11. Purpose: To provide a FORTRAN system for the 4000 word 650. The system 
consists of two major parts: 

1. The compiler, 650 FORTRAN, which accepts FORTRAN statements 
and compiles 650 instructions in symbolic SOAP II language. 

2. The assembler, II. modified version of SOAP IIA-40C.U, which produces 
an optimized machine language program from the symbolic instructions. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Both where applicable. 

c. Mathematical Method: Does not apply. 

d. storage Required: The compiler occupies most of the drum; the assembler utilizes 
the entire drum. 

Speed: Compiler: varies with complcxity of source statement. 
-- Assembler: ApprOximately 75-80 cards per minute. 

RclocatabiUty: Not relocatablc. 

Remarks: lAS is used by thc package subroutine deck suppUed with the system. 

f. IBM 650 System: One 533, indexing registers, and 4000 word drum are required. 

Special Devices: The machine on which the object program is to be nm requires 
the automatic floating decimal arithmetic fcature. 

IBM 650 IJbrary Program Abstracts 

FLATRAN 

Frank Dow Vickers 
University of Florida. 
Tallahasse, Florida 

Fileno, 2..1.009 

a. Purpose: An automatic coding system using a FOR TRAN ~ like 
language and a modified FORTRAN SIT I control panel. 

b. Restrictions, Range: Interpretive £IoaHng point routines with 8 digit 
mantissa and 2 digit exponent. 

c. Method: ·Does not apply. 

d. Storage Requirements: One or two passes, depending on optimization 
desIred. 

e. Remarks: The source progralTI must be correct in every detail. 

f. IBM 650 Program: 2000 or 4000 word 650 with or without ilTIlTIedIate 
access storage. 

Fileno. 1..1.010 
IBM 650 IJbrary Program Abstracts 

MODIFIED 650 FORTRAN~SCRUB PRCGRAMMING SYSTEM 

John n. Janicek 
Cities Service Research and Development Company 
Production and Exploration Laboratories 
91.0 East Third Street 
Tulsa lO, Oklahoma 

B - 650 

Purpose: The IBM 650 FORTRAN prugramming system has been modified 
to incorporate the following advantages: 

1\ The SCRUB routine (Soap Condenser Removing Unnecessary Bulk\ may 
be used as an optional pas;-in the system to reduce the numb';-r of 
instructions in the final object program, especially whcre subscripting 
is extensively used. The SCRUB routine takcli the SOAP output of the 
FORTRAN compiler as input and produces all output an equivalent 
SOAP program for specific. commonly occurring redundant sequencell 
and rearranges them into shortcr, equivalent sequence~. 

l) The output of SOAP assembly may now be obtained in a one instruction 
per card format (or in a five instruction per card format). A condensing 
r'>utine is provided which will accent the entire object program in Ilcard 
form as input (including the package subroutines) and produce an 
equivalent program in Sicard form. 

3) Corrected Fen.. TRAN statements can be reprocessed without rec0mpiling 
the entire FORTRAN prngram. This is made possible in the modificd 
system by punching out reloadable availability and symbol tables after 
SOAP assembly. ---

4) When the input-output format is sufficiently simple, the SCRUB routine 
also pe rmits the reading and punching of data by means of FORTRAN 
statements using an tl instruction subroutine instead of the lt9 instruction 
READ-PUNCH ~ubl"outine built into the systcm. 

b. Pro" rams employing both fixed point and floating point variables and 
constants may be translated. 

c. Mathematical Methods: Does not apply. 

d. Storage: The SCRUB routine utilizes the entire 2000 word drum. 

Remarl:s: The efficiency and speed of the SCRUB routine drops off sharply 
~TRAN statement cannot be SCRUBBED down to less than about 
34 SCAP instructions. The SCRUBBING pass cannot be bypassed if the 

optional input-output system is utilized. 

I. Equipment Specifications: Same as for 6S0 FORTRAN - Translation, 

IBM 650 Library Program Abstracts 
Filtno. 2..1.010 

Scrubbing, and Assembly require a basic 650 with Index Registers and 
Special Character Device. To run the object program the machine must 
also have a Floating Point Arithmetic Device. The 650 FORTRAN 533 
panel must be modified to obtain the l/card object program. The modified 
panel may he used with the unmodified 650 FOR TRAN systelTI decks and 
with the FORSCAN routine (for checking 650 FORTRAN programs [or 
logical and clerical errors). By sacrificing some of the efficiency in 
using index registers to improve the compiled program. the SCRUB 
r·')utine can be used with the unmodified 650 FORTRAN syatem decks and 
533 panel. 

IBM 650 IJbrary Program Abstracts 

MODIFIED BELL TRANS LA TION PROGRAM FOR THE 
IBM 650- 653 MAGNETIC DRUM CORE STORAGE COMPUTER 

Robert L. Farrow, Ph. D. 
Biophysics Division 
Dept. of Physiology 
Ohio State University 
Columbus 10, Ohio 

Fillrlo.2..1.011 

a. Purpose: This program, "Modified Bell Tranalation Program for the IBM 
650-653 Magnetic Drum-Core Storage Computer" ill an extension of the 
existIng Bell Translation Program for the IBM 650. The purpose of the 
Program is to permit the user to translate basic machine language sub
routines occuring aa part of a Bell Interpretive program. The program will 
properly translate basic machine language instructions that have been 
"tagged" f~r the Index Accumulators if they are in the Bell user's region, 
while leaving untranslated "taggcd" instructions referring to the Systems area. 

b. Restrictions, Range: The program is contained on fifty-two cards of 6 
words each, and is placed immediately behind the Bell Translation Program 
for the IBM 650, written by Miss Dolores C. Leagus of the Bell Laboratories. 
It is punched aa Deck l. Translation is restricted to the range of 0000 to 
0999 and thel·e are error- stops provided for overflow and underflow outllide 
of this area during translation. Two additional control cards are prOVided 
for options in translating instructions referring to Index Accumulators (t. e. 
op codes 50's and 80's\. The progralTI functions with the existing Bell 
program, not sepa.rate from it. -

c. Method: Translation is accomplished by splitting the i.nstruction oIl into the 
Indexing accumulators and branch_ing to 1400+0P. From there to various 
lIubroutines to determine if the data address and instrucHon address should 

(Continued on next page) 
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be translated or not. Error stops are branches to 9999. and a display and 
l"estart procedure is given. 

d. Storage Requirements: Not given. 

e. Remarks: Precautions: Instructions to be translated must be in the range 
0000 to 0999. The program is for use with the Bell III Interpretive Program 
as it checks for 3 return addresses to Bell I and translates then to the 
corresponding Bell III Systems locations. There are no provisions for 
RAMAC or tape instructions. -

f. Equipment SpeCifications: Basic IBM 650 and 533 card input-output device. 
and the 653 Auxiliary IAS unit with 60 words or core storage and 3 lndex 
Accumulators. 

IBM S5D Library Program Abstracls 

THREACS 

S. Nakai 
Applied Science Dept. 
IBM ~ Japan, Ltd. 
Tokyo, Japan 

FiI~PIO. 2. I. 012 

a. Purpose: This system is a compiler, which accepts THREACS 
instructione which are in three address form and produces 650 
inetructione in eymbolic language. These symbolic instrut:tione 
can be aaaembled by the etandard SOAP II. Thie system hae two 
main advantages. One le that the SOAP eymbolic codes abo can 
be directly written in the source program together with THREACS 
inetructions for higher ef(iciency and flexibility than other compilers. 
The other ie that it is possible to translate a program written in the 
LZ interpretive form into a SOAP program. 

h.~: Does not apply. 

Accurat:y: Does not apply. 

Floating /Fixed: Both fixed and floating point operations are contained. 

c. Mathematical method: Does not apply. 

d. Storage reguired: This system requires aU of drum etorage. 

~ Unknown. 

Relocatability: Not relocatable. 

e. Remarks: None. 

f. 650 System: One 533, indexing registers and the floating arithmetic 
device are required. 

Special device: Alphabetic device. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 1. 001 

G. E. Collins 
IBM, New York 

SQUARE ROOT SUBROUTINE 

3-22-56 

a) Computes the square root of a single-precision fixed-point number. 

b) The argument must be such that at least one of the two highest order 
digits is non-zero and that the decimal paint must be an even number of 
placE'S from the extreme left. All 10 digits of !x are Significant. 

c) The method is a table look-up operation followed by two modified 
Newtonian iterations. 

d) LWA is 0064 in the relocatable version with 8 words open. Average 
execution time is apprw,imately 72.9 ms. 

e) Both absolute and SOAP relocatable deck listings are included. 

f) Alphabetic device if relocatable version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 1. 002 

G. H. Trimble, Jr. 
1B1'1, Houston 

SQUAHE HOOT SUBROUTINE 

1-30-55 

a) Computes the square root of a single-precision fixed-point number. 

bl Range: O~A;:::. 9999999989. Maximum error is 3.10-10 

c) Newton's method is used. 

d) LWA is 0030 with 16 words open in the relocatable version. For a random 
argument 120 ms. are required. 

e) Both absolute and SOAP relocatable deck listings are included. 

f) Alphabetic device if relocatable version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 1. C03 

CUBE ROOT 

W. K. Pence June 24, 1955 

a) Computes the cube root of a single-precision fixed-point number. 

b) Range O~~. 999999999. Accuracy information not given. 

c) The method is to make first approximation followed by an iterative formula. 

d) Storage required is 22 locations, 0000 to 0021; the routine may be trans
lated an even number of locations. ReqUires approximately 14.4 + 24n ms., 
where n is the number of iterations. 

e) None. 

f) Minimum 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 1. 004 

EXPONENTIAL 

S. Fleming March 28, 1956 
G. E., Schenectady 

a) Computes eX for a single-precision fixed-point number. 

b) Range: -16.11 < X , 23.02585092. 

c) Method not given. 

d) Storage required is 50 locations, 0000 to 0049; the routine may be trans
lated by an even number of locations. Not more than 6 iterations are required. 

e) None. 

f) Minimum 650. 



650 LlBRARY PROGRAM ABSTRACT FILE NUMBER 3,1, OO~ 

EXPONENTIAL 

S. Fleming March 28, 1956 
G. E., Schenectady 

a) Computes eX for single~precision fixed-point number. 

b) Hange: -20,5 < X ;::: 23. 02;,rl5002. Accuracy: error is less than OIH' ill 

the eighth significant digit. 

c) Method not given. 

d) Storage required is 49 bcatiolls, 0000 to 0048; the routine may be trans
lated by an even number of locations. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 009 

SINH X AND COSH X 

Barbara Martin 
Detroit Edison, Detroit 

August 8, 1955 

a) Computes sinh X or cosh X for a single-precision fixed-point number. 

b) Range: 0 < X < 20 Accuracy information not given. 

c) Method is to calculate eX from the subroutine given in Technical Newsletter 
No.9, page 50, and then determine sinh or cosh from the standard formulas. 

d) Storage required is 62 locations, 0000 to 0061, including the eX subroutine. 
The routine may be translated an even number of locations. 

e) The eX subroutine is not included in the deck listing. 

f) Minimum 650. 

650 LlBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 010 

G. R. Trimble, Jr. 
IBM, Houston 

SIN-COS SUBROUTINE 

1-30-55 

a) Calculates sin X or cos X for a single-precision fixed-point number. 

b) Range: Forgsin X, -7. 2:2X:27. 2; for cos X, -8. 8 :2X~8.4. Maximum 
error is 3·10- . 

c) Method: 12th power in Taylor series. Reference: Technical Newsletter 
No.9, p. 34. 

d} LWA is 0099 with one word open in the relocatable version. Running 
time is 123 ms. 

e) Both absolute and SOAP relocalable deck listings are included. 

f) Alphabetic device if relocatable version is used. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 013 

E. B. West and A. O. Garder 
IBM, Houston 

2-30-56 

a) Computes log10A or ineA for single-precision flxcd-point numbers. 

b) Range 10-5 :2 A <105. Accuracy: maximum error is 2'10-7 

c) Method: polynomial approximation by Hastings. 

d) LWA Is 0099 with 34 words open in the relocatabie version. Running time 
is 130 ms. 

e) Both absolute and SOAP relocatable deck listings are Included. 

f) Alphabetic device if reiocatabl£> version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 014 

NATURAL LOGARITHM 

S. Fleming 3-26-56 
G. E., Schenectady 

a) Computes In X for a single-precision fixed-point number. 

b) kange: 10- 9 ~ X < lOla, Accuracy: error is less than 2 in the 7th decimal. 

c) Method not given. 

d) Storage required is 54 locations, 0000 to 0053, 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 015 

POLAR TO CARTESIAN COORDINATES 

Barhara Martin 7 -27 -55 
Detroit Edlson, Detroit 

a) Converts single-precision fixed-point polar coordinates to single-precision 
fixed-point cartesian coordinates. 

b) Range: r < 100, 0 < Q < 2'11', 

c) Method is to use the sln ... cos subroutine in Technical Newsletter No.9, 
page 39 and then to use the standard conversion formulas. 

d) Storage required is 67 locations, 0000 to 0066, including the sin-cos sub
routine. The routine may be translated by an even number of locations, 

e) The sIn-cos subroutine is not included in the deck listing. 

f) Minimum 650. 
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

G. J. Porter 
IBM, New York 

FLOATING POINT LOG IAI AND LN IAI 

Prepared by IBM 650 Applied Programming 

3.1. 019 

a) This subroutine computes Log loA and Ln A utilizing the floating decimal 
arithmetic device and indexing register A. This routine has maximum range 
and accuracy with running time minimized as much as possible. 

b) Range: IAI > 0 
Accuracy: Error < 10-8 
Floating Point 

c) Method: A = M x lOP, w,here P is an integer 
Multipliers Ai are found such that m = M T Ai 

The Ai are chosen so that 1 < m < 1. 1 

LoglOm is computed by use of a relaxed Taylor series for 

LoglO(1+ x), 0< x <.1 

Finally, LoglOM = LoglOm - L LoglOAj 

Ln A is secured by multiplying Log A by Ln 10 

This subroutine uses multipliers in which the sum of the digits is 
minimized thus taking advantage of the variable multiplication time 
of the 650. 

d) Storage requirements: 100 locations with 15 open. 
Speed: Log: 130 m. s. Ln: -140 m. s. 
Relocatable SOAP II cards. 

e) Indexing Registers: Indexing register A (B005) is used in this subroutine, thus 
the information in A bEjfore entrance into the subroutine is destroyed. 

f) 650 equipped with flc!lating point device and indexing registers. The alphabetic 
device is also required because of the relocatable (SOAP II) featUre. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

G, J, Porter 
IBM, New York 

FLOATING POINT eA. lOA SINH A, COSH A 

Prepared by IBM 650 Applied Programming 

3.1.020 

a) Subroutine for eA , lOA, Sinh A and Cosh A utilizing the floating decimal 
arithmetic device and indexing register A. Maximum accuracy and range have 
been secured with reasonable running time and storage requirements, 

b) Range: eA: A < 100; lOA: A::: 43.4: Sinh A and Cosh A: IAI < 100 
Accuracy: Relative accuracy of 10· B 
Floating Point 

c) Mathematical methods: 

eA: By several reductions A is reduced to the range lA 1< ,054. 
A relaxed Taylor series is then used. 

lOA; A is multiplied by Ln 10 converting to an exponential function. The method 
used in eA is then used. 

Sinh A, Cosh A: These are simply extensions of the eA method. For more 
detail refer to the program write-up. 

d) Speed: eA: 180 m. s.; loA: 185 m. s.; Sinh A and Cosh A: 240 m, s, 
Storage: 150 Locations for the entire routine. If only eA and loA are desired, 

25 Locations can be omitted. For convenience these 25 are located 
at the end of the program. 

Input: Relocatable SOAP II cards. 

e) Indexing register A is used in the program and is not restored to its original 
state. ~r it is necessary to save the contents of this register changes can be 
made in the program to accomplish this, These changes are listed in the program 
write-up. 

f) 650 equipped with floating decimal arithmetic device and indexing registers is 
required. The alphabetic device is also required because of the relocatable 
(SOAP II) feature. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 026 

FRATS 
(Fast, Relocatable, Arithmetic and Transcendental Subroutines) 

W. E. Stewart 
Department of Chemical Engineering 
University of Wisconsin 
Madison, Wisconsin 

a) Provides general utility routines for floating point calculation. The operations 
are listed below. 

b) The routines deal with floating point numbers in the form 

± (xxXXXXXXXX) = ± (X. XXXXXXX) (10",,-50) 
Digits in the 650 Scientific notation 

The range of the exponent, xx, is therefore 0 ~ xx ~ 99. Ul'Ulormalized num~ 
bers may be used as input to any of the routines. Results are normalized, except 
in FIX and unnormalized ADD. Given exact, normalized input, the maximum 
result error is about ± O. 56 units of the last result digit, except for logarithms 
of numbers near unity, which are correct within ± 3 x 1O~1O before normalization 
and rounding. Unnormalized input is handled with equal precision, except when 
added or used as numerator in division. 

c) Square root is computed by the Newton iteration method, using three iterations. 
The exponential fWlction, eX or aX (a ~ 10), is evaluated using a table of y = lOW 
at interval 6w = 0.1, and a fifth-degree polynomial for interpolationj the 650 
table lookup operation is not used. The logarithmic function, In Z, is evaluated 

using a seventh-degree expanSion in odd powers of ~:~. Values of y and loglO y 

are obtained, by table lookup, from the sametable used for the exponentialiunctlon. 

d) The complete set of routines occupies 398 locations including temporary 
:;;torage, and can be loaded in locations 0001 - 0399 or any 8 consecutive bands on 
the drum. The routines are relocatable by SOAP II to any higher region on the 
drum, except that the address increment for Natural Logarithm must be evenly 
divisible by 50. Any block of routines may be omitted without affecting the others, 
except timt Multiply-Add requires Blocks 1 and 2. 

1 
1 
1 
2 

1,2 

1,2 
3 
3 
4 
5 
6 

1-3 
1-4 
5,6 
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Drum Locations Used, Execution 
Unrelocated Time, 

Total Milli
Lowest Highest Number seconds 

ADD (normalized or unnormalized) 
FLOAT, and set ADD to normalize 
FlX, and set ADD to not normalize 
MULTIPLY 

76 
S* 
S* 

59 
MULTIPLY-ADD, link and J 

execute t-------...,C6* 
MULTIPLY-ADD, execute only 
Divide by S002 Jf-------------\142 
DI vide S002 by (k) \... 
Square Root 55 
Exponential, eX or aX 0000 0099 75 
Natural Logarithm 0063 0149 90 

0001 0199 196 
0001 0249 24S 
0000 0149 150 

• In addition to parent operations. 

29 
20 
39 
31 

64 
59 
37 
32 

103 
108 for eX 
126 

The aoove execution times do not include access time for factors and exit 
instructions. Access time ranges from 0 to 20 milliseconds for random access, 
depending on the number of new factors. 

e) The invalid~addreBs stops use addresses aoove 9990, and are effective for any 
combination of accessories now available. Programs which will utilize these sub
routines may be written in symbolic form for SOAP assembly, or coded directly 
in machine language. 

f) Minimum 650. 
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IBM 650 Library Program Abstracts 

ARCSIN X, ARCCOS X, SQUARE 'ROOT X 

V. E. Korunan 
CurtiaB~Wright Corporation 
Propeller Diviaion 
Caldwell, New Jersey 

Fileno. 3.1.028 
Mathematical Functions 

a. Purpose: Computes arcsin X, arccos X. square root X (or a singlc
precision floating point nutnber. 

b. Range: Arcsin I Arccos! - 1 ~ X .:s L 
-- Square root! Any positive floating point argument. 

Accuracy: Maximum error < L 5 x 10- 7 

Floating/Fixed: Floating. 

c. Mathematical Method: Arcsin I Arccos: Polynomial approximation by 
Hastings. 

Square Root: First approximation involving 
a table look-up followed by 
three iterations with Newton' B 

formula. 

d. Storage Required: 140 locations arc required. 

Speed: Approximate running tim.e is 310 rna. for arcsin or arccos, or 
~s. for square root. 

Relocatability: As written, the 0000, 0050 and 0100 bands are used but 
may be relocated an even amount. 

e. Remarks: SOAP II symbolic and relocatable decks are included. Error 
stops are provided for a negative argument for square root routine or an 
argument greater than!l for arcsin / arccos routine: 

£. 650 System: One 533, automatic floating decimal arithmetic, and indexing 
registers are required. 

Special Devices: Alphabetic device for SOAP II assembly. 

IBM 650 Library Program Abstracts 

CUBE ROOT X 

A. R. Barton, Jr. 
CUrtiss-Wright Corporation 
Propeller Division 
Caldwell, New Jersey 

Fileno.3.1.0Z9 
Mathematical Functions 

a. Purpose: Computes the cube root of any single-precision noX"rnalized 
floating-point number. 

b. Range: Any floating-point argument. 

Accuracy: Maximum error of one in seventh digit. 

Floating/Fixed: Floating. 

c. Mathernatical Method: First approximation is followed by an iterative 
formula. 

d. Storage Required: 61 locations are required. 

Speed: Average running time is 950 ms. 

Relocatability: As written, the 0000 and 0050 bands are used but reloca
tion may be made by an even am.ount. (Program is in relocatable SOAP II 
fonn.) 

e.~ None. 

f. 650 System.: One 533, automatic floating decimal arithmetic, and indexing 
~re required. 

Special Devices: None. 

B - 650 

IBM 650 Library Program Abstracts 
Fileno. 3.1.030 

Mathematical Functions 

PARABOLIC INTERPOLATION 

A. R. Barton, Jr. 
J. H. Schenck 
Curtiss-Wright Corporation 
Propeller Division 
Caldwell, New Jersey 

a. Purpose: To interpolate the f(x) value corresponding to a given x value by 
fitting a parabola through 3 given points which define the curve on which 
f(x) lies. AU valUes must be in normalized floating point form. 

b. Range: The routine will use any set of numbers supplied. 

Accuracy: The region of the curve under consideration must be parabolic, 
and the axis o£ symmetry of the assumed parabola must be perpendicular 
to the x-axis £01' most accurate results. 

Floating/Fixed: Floating. 

c. Mathematical Method: The three given points are used to set up 3 simul
taneous linear equations. Solution of these equations yields the equation of 
the parabola from which £(x) is calCUlated. 

d. Storage Required: 80 locations in 2 adjacent bands plus a previously 
defined region K of 6 words are required. 

Speed: Not given. 

Relocatability: Not given. 

e. Remarks: There are no error stops. It is left to the programmer to 
determine if a curve of the form f(x) = a xl + b x + c is applicable and 
if the unknown f(x) will lie on the curve defined by the 3 given pOints 
before using this routine. 

£. 650 System: One 533, automatic floating decim.al arithmetic, and indexing 
registers are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fileno. 3.1. 03Z 

Mathematical Functions 

WISCONSIN FUNDAMENTAL FLOATING - DECIMAL FUNCTION SUBROUTINES 

G. W. Struble 
Department of Mathematics 
Numerical Analysis Laboratory 
University of Wisconsin 
Madison 6, Wisconsin 

Purpose: This program consists of five subroutines designed to evaluate 
t'h'C1OTIOwing {unetions: eX, In x, arctan x, sin x or cos x and.rx, where 
x is expressed in normalized floating decimal form. 

b. Range: For subroutines given in (a) above, respectively: 

Ixl < 111.675, x>O, no restriction, Ixl < (2 Tf)(107), x 2:0. 

Accuracy: Variable. but in general the result has seven significant 
figures. 

Floatin~/Fixed: Floating decimal. 

Mathematical Method: The square root subroutine uses a Newton-Raphson 
iteration. All others use relaxed polynomial approximations. The 
methods were chosen primarily to yield subroutines taking little space 
and yet maintaining suitable accuracy and speed. 

d. Storage Required: For the subroutines given in (a) above, the number of 
storage locations required is, respectively: 41, 57, 48, 56 and Z3. 

Speed: For the subroutines given in (a) above, the average computation 
~ are, respectively: 158, 147, 175, 156, 130 and 188 milliseconds. 

Relocatability: The program decks are in relocatable SOAP II form, and 
should be relocated an even num.ber of locations to preserve optimization. 

Remarks: Indexing register A is used for eX and arctan x only, but is 
reset by the subroutine to its contents upon entry. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature are required. 

Special Devices: Alphabetic device is required. 
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111M 650 Library Program Abstracts 
Fileno, 3.1.033 

Mathemaucal FuncUons 

PRIME NUMBER GENERATOR 

J. J. Di Giorgio 
New York T(lst Center 
New York City 

Purpose: To generate prime numbers within a given range. 

b. Range: 1-324,000.000. 

Accuracy: Does not apply. 

Floating/Fixed: Not given. 

Mathematical Method: A number 18 tested for primeness by dividing by all prime 
numbers up to the square root of the number tested. 

d. storage Required: The program 1s stored in the first 200 drum locations. A table 
is created from 0200 upwards; depending on the range of numbers desired. 

Speed: Is a function of the range. For example, program execution time for the 
range 30,000 to 31, 000 18 ten minutes. 

Relocatabllity: Not given. 

Remarks: None. 

f. IBM 650 System: Qle 533 reqUired. 

Fil,,,I7. 3.1.034 
IBM 650 Library Program Abstract. 

STANDARDIZED UTILITY DECK OF SUBROUTINES 
(SUDS) 

T. A. Wen 
Raytheon Company 
Wayland, Mae8. 

a. Purpose: Computes Sine, Cosine, Tangent. Arcsine, Arctangent, Square 
Root, Log, Natural Log, Anti-Log, Anti-Naural-Log, Hyperhollc Sine, 
Hyperbolic Cosine. Arcosine, and x-ID-the-y. 

b. Restrictions) Range: Floating point througbout, angels in radians. 

Accuracy generally 7 significant digiti or better. 

Range: Sine Cosine, Tangent 
Arcsine, Arcoaine 

Ixl< zit' x 107 
Jx~I.O 

Arctangent, Squa1>e Root any 
Log, Natural LO'g, x-tC?-the-y J xl"> 0 
Anti-Log x <.49 
Anti-Natural-Log x < UZ.8Z667 
Hyperbolic Sine, Hyperbolic /:!<1411Z.8Z667 

Cosine 

c. Method: Square root uses 3 iterations of Newtonls method. All others use 
stanclard truncated e,;<pansions. 

d. Storage ReqUirements: Speed is from IZ5 to 350 ms. depending upon the 
function selected. The SUDS deck is 41 cards that are self-loading by the 
utility panel as if they were l-word-per-card load cards. The SUDS deck 
loads 8 word per card at ZOO cards per minute. When loaded, SUDS 
occupies Z99 locations, 1651 through 1949. Read-in band 1951-1960 is used 
only during loading. SUDS is added to the SOAP II output deck, which Baves 
SOApling tim.e, but is therefore not relocatable. A 7-word-per-card form.at 
deck is also included. 

e. Rem.arkB: All entries, exit!;<, and stops are standardized. Although execution 
~ slightly longer than separate relocatable subroutines, time is 
saved overall through reduced card handling. All of the functions have 
been thoroughly teBted. The Library Program lists SUDS In absolute and as 
if it had been programmed in SOAP II format. 

f. IBM 650 SVBtem 650 with floating point. SUDS uses no index registers. 
Since SUDS is in absolute, the alphabetic device lsnot ;;quired. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.001 

CIRCULAR AND HYPERBOLIC FUNCTIONS: REGULAR BESSEL FUNCTIONS 

w. V. ~axter 
Savannah River Laboratory, duPont, Augusta, Geor:!.ia 

July, HI;:,5 

a) Computes sin x, cos x, sinh x, cosh XI In(X) , and In{x) for n = 0, 1, 2, or 3. 

(Continued on next column) 

b) Arguments are fixed-point in the form xx. xxxxxxxx; answers are given in 
both fixed and floating-point form. Range for sin x and cos x is Ix I < 100; for 
sinhxandcoshx, Ixl <5.29;10(x), x<6.32;11(x), x<6.52·12(x), x <6.77; 
13('), x<7.15; JO(x) and J3(x), x <7.82, Jl(~)' x <9.62; J21.), x <8.94. The 
serIes is summed until the new term is < 10- • 

c) Series expansions are used. 

d) Storage required is 150 locations, 0000 to 0149, and may be translated by an 
even amount. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 2. 002 

IRREGULAR BESSEL FUNCTIONS 

Julius C. English May, 1956 
Savannah River Laboratory, duPont, Augusta, Georgia 

a) Computes In x, Yn(x}, and Kn(x) for n = 0, 1, 2, or 3. 

c) Series expansions are used. 

d) Storage required is 449 locations, 0000 to 0448, and may be translated by 
an even amount. 

e) This program includes W. V. Baxter's routine for sin, cos, sinh, cosh, 
In(X} , and In(x), file number 3.2.001. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.003 

AN INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCTION 
AND THE COMPLEMENTARY ERROR FUNCTION 

R. W. Klopfenstein 
RCA Laboratories, 
Princeton, N. J. 

a) This subroutine computes the error function, or. alternately its complement. 
It is designed for use with the interpretive system developed at Bell Telephone 
Laboratories and described in IBM Technical Newsletter No. 11. . 

b) Floating point input and output. Accepts any argument (positive and negative) 
accepted by the interpretive sy'stem, viz., 

10- 50 ;; Ixl < 10+50, andx= O. 

Maximum error of 3 units in the eighth Significant figure for Erf (x) and 3 unit~ 
in the seventh significant figure for Erfc (x). 

c) Power series for small values of argument. Laplace continued fraction for 
large values of argument. 

d) Programmed lor locations 900-999 (Note: Interpretive system occupies 
locations 1000-1999.) Addition of 5 cards to Erf (x) deck converts it to Erlc (x) 
deck preserving constant Significant figure accuracy but not changing storage 
requirements. Maximum running time: 2.58 seconds. 

Relocatable to any 100 consecutive storage locations in lower memory 
(excepting location 0000) by means of Bell Telephone Laboratories translation 
subroutine. Preferably relocated by multiples of 50 locations, however, in 
order to preserve optimization in basic language portion of the program. 

(Continued on next page) 



e) See write-up for explanation of prob(rammed CONDITIONAL STOP and 
means for eliminatin~ it if it is not desired. 

l) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.004 

AN INTERPRETIVE SUBROUTINE FOR THE SINE 
INTEGRAL AND COSINE INTEGRAL FUNCTIONS 

R. W. Klopfenstein 
RCA Laboratories, 
Princeton, N. J. 

a) This subroutine computes the sine integral and cosine integral functions. It 
is designed for use with the interpretive system developed at Bell Telephone 
Laboratories and described in IBM Technical Newsletter No. 11. 

b) Floating point input and output. Accepts any argument (positive and negative) 
accepted by the interpretive system, viz., 

10- 50 ~ Ixl < 10+ 50, and x= O. 

Maximum error of 1 unit in the eighth significant figure for Si (x) and 5 units 
in the eighth decimal for Ci (x). 

c) POWer series for small values of argument. Legendre continued fraction for 
large values of argument. 

d) Programmed for locations 800-999. (Note: Interpretive system occupies 
locations 1000-1999.) 

Running time: Average running time - 3.0 seconds. 
Maximum running time - 4. 18 seconds. 

Relocatable to any 200 consecutive storage locations in lower memory 
(excepting location 0000) by means of the Bell Telephone Laboratories 
translation subroutine. Preferably relocated by multiples of 50 locations. 

e) Ci (x) has singularity at x= O. Subroutine stores - 99999999 99 (_1050) 
in the Ci (x) output for Ixl < 10-49 as an approximation to minus lniinity. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

BESSEL FUNCTIONS SUBROUTINE 

R. R. Haefner 
E: I. du Pont de Nemours &; Co., Inc. 
Savannah RiVer La'ooratory 
Aiken, South C~rolina 

3.2.005 

a) Computes eX, In x, ./Xi In(x) , Kn(x), In(x), and Yn(x) for n = 0, 1, 2, and 3 

b) Automatic floating decimal; range and accuracy are discussed in the write-up. 

c) Various mathematical methods are used; they are described in the write-up. 

d) 490 storage locations are required - SOAP n relocatable or fixed in locations 
0500-0989. 

e) None. 

f) 650 with automatic floating decimal device and indexing registers. 
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IBM 650 Library Program Abstracts 
Fj~no. 3.2.005 

ERRATA 

BESSEL FUNCTIONS SUBROUTINE' 

An error in the Bessel Functions Subroutine, File NumbeT 3. Z. 005 has 
been noted. The error is such that a Ko or Y function is calculated 
incorrectly if the subroutine Is relocated an a~ount NN. nodulo lOa, 
where NN is greater than 40. U the relocation is less than 40, modulo 
100, all functions are calculated correctly. This erl:OI: may be corrected 
by removing card No. 245 and replac[ng it with two cards: 

0]91 
0484 

AUP 
SUP 

R"-
015] 

F800] 
0484 

FBOOI 

In the original deck, the upper ac<:umuiator was not cleared following 
the execution of the instruction in 0]91. For the Ko and Yo fUnctions, 
the succeeding <instruction was a FAD instruction. The amount of relo~ 
<:ation NN, modulo 100, was then treated as the exponent of the number 
remaining in the accumulator. Thus, when NN was greater than about 40, 
a signi£i<:ant error was introdu<:ed. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MAtIDEU AND MODIFIED MATIDEU FUNCTIONS SUBROUTINE 

E. T. Kirkpatrick 
Mechanical Engineering Department 
Carnegie Institute of Technology 
Pittsburgh 13, Pa. 

a) Computes Mathieu and modified Mathieu Functions 

using canonical forms y + (a-2q COB 2u) y = 0 

y - (a-2q cosh 2u) y= 0 

and solutions of the form y = t A:~ cos 2r u 

<Xl 2n 
Y = L A2r cosh 2r u 

r=O 

b) Range: n = 0(1) 3D!': q!': 25 0 !': u < 1. 0 
Accuracy: 5 significant figures. 

B - 650 

3.2.006 

Floating point interpretive system of Dr. V. M. Wolontis of Bell Laboratories 
is used (IBM Technical Newsletter No. 11). ' 

c) The characteristic numbers and Fourier coefficients are found by evaluating the 
continued fraction and reCurrence relations which are found as a consequence of 
assuming a solution in the form of an infinite trigonometric or hyperbolic series. 

d) The Mathieu Function subroutine requires locations 50 to 549, not relocatable. 
Since the program is written in the Bell Laboratories interpretive mode, locations 
1000 to 1999 are also unavailable. Given n, q, u and an approximation to a, the 
time required to compute y varies from 30 to 90 seconds. 

e) The normalization used is that of Goldstein-Ince. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

April 195B, Bulletin 18 - 21 

Fileno. 3. Z. 007 
Mathematical Functions 

A SET OF INTERPRETIVE SUBROUTINES FOR CYLINDRICAL 
AND SPHERICAL BESSEL FUNCTIONS OF THE FIRST 
AND SECOND KINDS AND THEIR DERIVATIVES 

H. E. Kulsrud 
RCA Laboratories 
Princeton, New Jersey 

a. Purpose: Subroutines. compute any or all of the Bessel functions Jtn(x). 
Ym(x). rm' {xl and Yrn.' {xl or jm(xl. Yrn.(x}, jrn.' (xl and Yrn.· {xl. These 

(Continued on next page) 
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routines are particul~rly applicable when Bessel function'll of different 
orders for the same argument are required. To be used with the Bell 
Interpretive System aB described in IBM Newsletter No. 11. 

b. Range: Range in argument and order is limited by available machine 
storage. 

Accuracy: Cylindrical Bessel functions are accurate to at least Bbc 
decimal placeBi spheri.cal Benel functions are accurate to at least Beven 
decimal places. . 

Floating/Fixed: Input and output in floating point. 

c. Mathematical Method: Based on a recursion method suggested by Steguh 
and Abramowitz. 

d. Storage Required: Programs are stored beginning at 0001 and occupy 
from ISO to 360 locations. (Note: The Bell system occupies locations 
0000 and 1000-199W 

Speed: A single Deuel function requires 1. 5 secs. but program write-up 
should be studied on thiB queBtion. 

RelocatabUity: Programs can be relocated. 

e. ~ Input argument may be positive or negative if only Be88el 
functions of the first kind are deBired, but must be positive il Beuel 
functions of the second kind are called for. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

RACA 

Miss Marjory Simmons 
University of California 
Radiation Laboratory 
Berkeley 4, California 

FirUlo. 3.2.0('18 
Mathematical Functions 

Purpose: This is a subroutine to compute ClebBch_Gordan coefiicients. 
A,B.C 

C",{3.1r • 

b. Range: OSA + B + C + azs, 

Accuracy: Eight significant figures. 

Floating/Fixed: Floating decimal. 

Mathematical Method: Not given. 

d. Storage Required: Program requires 324 storage locations. 

Speed: Not given. 

Relocatability: Relocatable. in multiples of 50 locations. 

~: A standard square root subroutine is used by the program. 

f. IBM 650 System: One 533. indexing registers, and automatic floating 
decimal arithmetic feature are required. 

IBM 65D Library Program Abstracts 

FORBCOLEIT 

Arthur Wachowski 
Automatic Electric Laboratories, Inc. 
400 North Wolf Road 
Northlake, Illinois 

Fjleno. 3.Z.010 

a. Purpose: FORBOOLEIT is a modification o( Fortransit 1(5) at the 
')bJect program level, which evaluate" Boolean Expressions (or 
construction o( truth tables or expansion o( Boolean (unction" into 
cannonical (orm. This is accomplished by reinterpreting + and 0) 

as the Boolean binary operations of "inclusive or" and "and". 

b. Range. Accuracy Floating (Fixes!' Same as Fortransit 1(5) 

c. Mathematical Method: Same as Fortransft I(S) or as described in 
progl" .. m write.up. 

d. Storage Reguired: 81 locations. 

~: Not applicable. (Continued on next column) 

Relocatability: Not applicable. 

e. Remarkl~ No modification oC the compHer il made, only the object 
program is changed. Operationl may be IIwitched at any time (rom 
boolean operation to regular Fortranait 1(5). 

(. Egulpment Specificationll: Same as Fortranllit I{S). 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 4.0.002 

MULTIPLE NUMERICAL INTEGRATION 

F. Edelman 
RCA, David Sarnorf Research Center, Princeton 

a) This subroutine uses the floating-point interpretive system developed by 
Dr. V. M. Woiontls, Technical. Newsletter No. 11, and performs up to a 
triple integration. 

b) The upper Hmits of integration may be finite or infinite. 

c) Methods uspd are the Trapezoidal Rule, Simpson's Rule, or Newton's 
3, 4, or 5 point formulas. 

d) Storage required Is practically the entire drum. Machine Ume Is measured 
for the integration of a basic block of five points, excluding computation time 
of the integrands. The time is 5 seconds. 28 seconds. or 168 seconds for a 
single. double, or triple integration respt'ctively. 

e) Only progra,mming of the integrands and specification of the integration 
limits are required. The Integration incTrml;'nt can be varied to a certain 
extent during anyone integration. Program df'cks are available upon request 
from the author, 

f} MinImum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 4. O. 004 

LAPLACE TRANSFORMATION 

1. A. Painter 
ISM, Endicott 

a) Solves linear differential equations by evaluating the Laplace Transform of 
the equallon. Input Is X(S) = ,(\(S)/B(S) whlchk' obtained by taking the transrorm 
and solVing ror X(S). A(S) =I~O Al Sl, B(S) =IF., bi S • 

b) Floating-point arithmetic is used. 1 ~ m ~ 6. 

c) B(S) is factored using Lin's method and X(S) split. Into partial fractions. The 
inverse transformations are evaluated using a RAND polynomial for eX. 

d) The entire drum is used. Timing information 15 not given. 

e) Final output is In complex form. This routine may alst» be use~ to solve 
algebraic equatlons. 

f) Minimum 650 

ADDENDA 650 Library Program - File No.4. O. 004 

"Laplace Transformation," by J. A. Painter 

The following supplement to the program write-up has been submitted: 

This program solves the algebraic equation entered on data card #1 prior to 
returning control to the console to read the second data card. Therefore, it has 
been found useful at times to replace the second data card with a self-loading 
program to read out or operate u,pon the coefficients without performing the 
transformation. (Continued on next page) 



In addition, this program is capable of extracting roots of equations of the degree 
M, where 6 < M S 25. when the degree and coefficients are properly loaded. To 
accomplish this, punch OOOOXXOOOO where XX is the degree of the equation, into 
a standard one-per-card load format to load at 1901. The coefficients are then 
punched one-per-card to load at 1902, 1903.... The transfer card Is replaced 
by these sIngle "Instruction" load cards with a new transfer to 1048 following. 

In either event, the roots are stored at 1851, 1852, .•• as complex numbers. 

Restriction: This program will not solve an equation with a numerator of 1. 

NOTE: Unless the special procedure for extracting roots of equations (described 
above) is being used, the last card of the load deck should transfer to 1000 rather 
than to 1048, 1. e., the first word of the final card of the load deck should be 

punched 0000001000 Instead of 1i00000104it 
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 4. O. 005 

AN INTERPRETIVE SUBROUTINE FOll THE SOLUTION OF SYSTEMS 
OF FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS 

Franz Edelman 
RCA, David Sarno!! Research Center. Princeton 

a) Solves systems of first order ordinary diffE'Tential equations. 

b) Systems of up to 30 equations may be solved. FloatLng decimal arithmetic 
is used. Precision is spl'cified by the programmer. 

c) The programmer has a choice between the Runge-Kulla-Gill and the MUne 
methods 

d) Tile interpretive routine occupiE"s locations 0600 to 0999. Execution time 
per point is about 6 - 3N seconds for the RKG method and about 2. 5 ... 1. 5N 
seconds for the Milne method whPTf N is t.he number of pquations to be solved. 

e) The programmer nCE'd specify only initial conditions. the equations to be 
solved and Ihpir number, and the pr{>cision The program is written for the 
W010ntls JnterprE"tiv{> Routine described in Technical Newsletter No. 11. Pro
gram decks are available upon request from thE' author 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

ELLIPTIC INTEGRALS 

R. Pexton 
R. Carpenter 
University of California Radiation Laboratory 
Livermore, California 

FILE NUMBER 

a) Computes complete and incomplete elliptic integrals of the first and second kinds. 

b) The elliptic integrals cantatn two parameters whose ranges arc: 0 S. k S. l' 0; 

4.0.006 

Os. Q !ii1T /2. k is defined as the modulus and Q is defined as the amplitude of the elliptic 
integrals. 

Magnitudes of parameters arc cxpressed in floating point notation. The two high order digits 
determine the location of the decimal point: XXYYYYYYYY. 
i. c. 5010000000"" l' 0 Q Is measured In radians. 

The results arc accurate to seven decimal digits when the parameters arc in the foUowing 
ranges: 0:$ k:$ '8 and 0:$ Q S. 1·4 (_SOO). Outside this runge, the accuracy decreases, 
particularly when both parameters arc close to their upper bounds. 

c) Repeated application of Landen's transformation permits one to replace a numerical 
integration process with an algebraic expression whose members arc easily produced. 
The magnitudes oC the algebraic members rapidly converge to a constant value (0.E!. 1. 0) 
and hence only a rew terms arc required for the desired accuracy. 

(Continued on next column) 

B - 650 

d) The total program occupies cells 0000 through 1045. The IBM Basic Floating Point 
Routine plus the transcendental subroutines sin, cos, In, and arctan arc located in cells 
0000 through 0772. 

Th!! Col1uwing commands in the IBM Dasic Floating Point HouUna ar!! ~ uscd: 0·1, 11, 12, 
13, IS, 17, 18. 

Four values arc computed for a speei£icd set of parameters in 15 seconds, on the average. 

The program may be relocated by a multlplo of 50. 

c) Locate k tn cell 0877, Q in cell OS7S. 
Incomplete elliptic integral of the first kind will be stored in 0879. 
Complete elliptic Integral of the first kind will be stored in 0880. 
Incomplete elliptic integral of the second kind will be stored In 0881. 
Complete elliptic integral of the second kind will be stored in 0882. 
First instruction is in 1025. 
Insert exit command in 0865. 
Load and Punch routines arc nat included. 

f) Minimum 650. 

IBM 650 Library PrDgram Abstracts 
File no. 4. O. 007 

Differential and Integral Equations 

RELAXATION PROGRAM: LAPLACE'S EQUATION IN RECTANGULAR 
COORDINATES 

D. Dorfman 
Lycoming Division of AVeO Mfg. Corp. 
Gas Turbine Department 
Stratford, Connecticut 

a. Purpose: Solves problems for systems that can be represented by the 
Laplace partial differential equation in rectangular coordinates. 

b. Range: An effective field of up to 1500 points can be represented with a 
limitation of 900 interior paints distributed as follows: 

1. Up to 50 vertical distances, including boundaries. 
Z. Up to 30 horizontal distances excluding boundaries. 
3. Up to 30 interior points along any of the vertical coordinate 

strips (3Z including the boundaries). 

Accuracy: Can be controlled up to 8 Significant digits. 

Floating/Fixed: Floating. 

c. Mathematical Method: Finite difference method for unequal spacing, 
allowing both over-relaxation and under-relaxation. 

d. Storage Required: Full drum storage required. 

Speed: Speed is approximately. 35 seconds per interior point per iteration. 

Reloeatability: Not relocatable. 

e. ~ Program must be reloaded for each new case. 

f. 650 System: One 533, indexing registers, and automatic floating 
decimal aritlunetic are required. 

Special Devices: None. 

IBM 650 Library PrDgram Abstracts 
File no. 4. O. 007 

ERRATA/ADDENDA 

'IRelaxation Program: Laplacets Equation in Rectangular Coordinates, It 
by D. Dorfman. 

The following changes in the deck and listings should be made: 

Location !'! ~ 

0440 24 1958 0490 24 1958 0194 
1853 24 1954 1857 24 1955 1857 
1903 2.4 1955 1808 2.4 I954 1808 

The following additions should be made to the program write-up: 

Restrictions on types of parabolic points: 

Experience in using the relaxation programs dictates that parabolic points 
should be avoided wherever possible, because account is not taken about 
points in the neighboring strips, or the proximity of the boundary. 

1£ parabolic paints cannot be avoided: (Continued on next page) 
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'there is a further restriction on a parabolic point near the upper boundary: 
II a paraholic point occurs near the upper boundary, the point following the 
.parabolic point cannot have as neighbors any points, either to the right or 
left, that fall on the boundary. 

For Example: 

Not allowed as a parabolic 
point. This can be eliminated 
by adding the dotted vertical 

This is allowed as a parabolic 
point because the following 
point has all interior points 

grid O'r by removing the horizontal 
grid on which this point lies. 

as neighbors. 

Fift no. 4. O. 008 
IBM 650 Li.brary Program Abstracts Differential and Integral Equations 

RELAXATION PROGRAM: LAPLACE'S EQUATION IN THE CYLINDRICAL 
COORDINATE SYSTEM 

D. Dorfman 
Lycoming Division of AVeO Mfg. Corp. 
Gas Turbine Department 
Stratford, Connecticut 

a. Purpose: Solves axisymmetric incompressible flow problems with 
variables r (radial distances), and h (axial distances) only. 

b, Range: An effective field of up to 1500 points can be represented with a 
limitation of 900 interior points distributed as follows: 

I. Up to 50 radial distances, including boundaries. 
2. Up to 30 axial distances excluding boundaries. 
3. Up to 30 interior points along any radial coordinate strip 

(32 including the boundaries). 

Accuracy: Can be controlled to up to 8 significant digits. 

Floating/Fixed: Floating. 

c. Matheznatical Method: Finite difference method for unequal spacing, 
allowing both over-relaxation and under-relaxation. 

d. Storage Required: Full drum st;rage required. 

Speed: Speed is .45 seconds per interior point per iteration. 

Relocatability: Not relocatable. 

e. Remarks! Program must be reloaded for each new case. 

f. 650 System: One 533, indexing registers, and automatic floating decimal 
arithmetic are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
FlIt no. 4. O. 008 

ERRATA/ADDENDA 

"Relaxation Program: Laplace's Equation in the Cylindrical Coordinate System, " 
by D. Dorfman. 

The following changes in the deck and listings should be made: 

~ !=. ~ 

1290 24 1958 1340 24 1958 0194 
1853 24 1954 1807 24 1955 1807 
1903 24 1955 1808 24 1954 1808 

The following additions should be made to the program write-up: 

Restrictions on types of parabolic points: 

Experience in using the relaxation programs dictates that parabolic points 
should be avoided wherever possible, because account is not taken about 
points in the neighboring strips, or the proximity of the boundary. 

If parabolic points cannot be avoided: 

There is a further restriction on a parabolic point near the upper boundary! 
If a parabolic point occurs near the upper bOW1dary, the point following the 

(Continued on next column) 

parabolic point cannot have as neighbors any pOints, either to the right or 
left. that fall onth";b"oundary. 

For Example: 

upper boundary 

Not allowed as a parabolic 
point. This can be eliminated 
by adding the dotted vertical 
grid or by removing the horizontal 
grid on which this point lies. 

This is allowed as a 
parabolic point because the 
following point has all interior 
points as neighbors. 

The development of the finite difference equations in the write-up, equation 
3 on top of page 2, holds for radially decreasing I/J values, but since this 
is not the case, the equation is actually programmed as: 

0/0 ~ dl.llh20/1 + .IIh l0/3) + ailr 2 0/ 2 II - k(2 ) + .6rl0/4 II + k6r l ) 

ac + bd - ak{.6.r~ - 6.rj) 

which is correct in the general application. 

IBM 650 Library Program Abstracts 
Filtno. 4. o. 009 

Differential and Integral Equations 

RELAXATION PROGRAM: POISSON'S EQUATION IN RECTANGULAR 
COORDINATES 

D. Dorfman 
Lycoming Division of AVCO Mfg. Corp. 
Gas Turbine Department 
Stratford, Connecticut 

a. Purpose: Solves problems for systems that can be represented by the 
Poisson partial differential equation in rectangular coordinates. 

b. Range: An effective field of up to 1500 points can be represented with a 
limitation of 900 interior points distributed as follows: 

1. Up to 50 vertical distances, including boundaries. 
2. Up to 30 horizontal distances excluding boundaries. 
3. Up to 30 interior points along any of the vertical coordinate 

strips (32 including the boundaries). 

Accuracy: Can be controlled up to 8 significant digits. 

Floating/Fixed: Floating. 

c. Mathematical Method: Finite difference method for unequal spacing, 
allowing both over-relaxation and under-relaxation. 

d. Storage Required: Full drum storage required. 

Speed: Speed is approxiznately .35 seconds per interior point per iteration. 

Relocatability: Not relocatable. 

e. Reznarks: Program must be reloaded for each new case. 

f. 650 System: One 533, indexing registers, and automatic floating decimal 
arithmetic are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Filt no. 4. O. 009 

ERRAT A/ADDENDA 

IIRelaxation Program: Poisson's Equation in Rectangular Coordinates," by 
D. Dorfman. 

The following changes in the deck and listings should be made: 

Location 

0540 
1853 
1903 

24 1958 0590 
24 1954 i85'7 
24 1955 1808 

Should Be 

24 1958 0194 
24 1955 'i8"57 
24 1954 1808 

(Continued on next page) 



The following additions should be made to the program write-up: 

Restrictions on types of parabolic points: 

Expt.lrience in using the relaxation programs dictates that parabolic 
points should be avoided wherever possible, because account is not 
taken about points in the neighboring strips, or the proximity of the 
boundary. 

If parabo:k points cannot be avoid~d: 

There is a further restriction on a parabolic point ncar the upper 
boundary: If a parabolic point occurs ncar the upper boundary, the 
point following the parabolic point cannot have as neighbors any 
points, either to the right or left .. ~ll on the boundary. 

For Example: 

upper boundary 

Not allowed as a parabolic 
point. This can be eliminated 
by adding the dotted vertical 
grid or by removing the horiz;ontal 
grid on which this point lies. 

IBM S5D Library Program Abstract. 

This is allowed as a 
parab."llic point becaUSe 
the following point has 
all interior points as 
neighbors. 

Fileno. 4. O. 010 
Differential and Integral Equations 

NUMERlCAL SOLUTION OF LAPLACE, POISSON. AND HEAT FLOW 
EQUATIONS 

J. B. Annable 
Jack &: Heintz, Incorporated 
Cleveland I, Ohio 

a. ~~rL~~l~c;~i: ~~~::::w~~~lhs:~;~yPt:r~~~ :~~::~:~~~i~~~~~~:~t~~:i~: 
for a field T, where T is known for the boundaries. The field to be studied 
is represented by a grid approximation and T is found for each intersection 
by a finite difference approximation E applicable to that point. Output is 
both T and the residual at each point. 

b. Range: The size of the field is limited such that T:$ 104; and E :!i: 50. 

Accuracy: Not given. 

Floating/Fixed: Both input and output data are fixed point form. 

c. Mathematical Method: The numerical method used, based on a (inite 
difference approximation to the partial differential equation, yields 
equations of the form: 

The values of the coefficients are determined by an analysis of the proper
ties of the region at each intersection point. The equations are solved for 
TO at each pOint by setting RO = 0 and using an iterative process. Con
vergence is controlled by: 

where m = iteration number, i = point number, n = number of points and 
O:!i: X:!i 5. 

d. Storage Required: The entire drum is used; however, locations may be 
used with a consequent decrease in the :maximum valUes of T and E. 

Speed: Running time is approximately .4 seconds per point per iteration. 

Relocatability: Not given. 

e. Remarks: Convergence is not trivial and should be analyzed by a careful 
study of the problem to be solved. The convergence of the problem does 
not necessarily signify an error to the same number of decimal places as 
the convergence criteria specified above. Consequently. the error 
analysis is extremely difficult: 

f. 650 System: One 533 required. 

Special Devices: None. 

B - 650 

Fileno. 4.0.011 
IBM 850 Library PrDgram Abstracts Differential and Intcgral Equations 

SOLUTION OF N SIM.ULTANEOUS DIFFERENTIAL EQUATIONS 

R. R. Haefner 
Savannah River Laboratory 
E. L du Pont de Nemours & Co. 
Aiken. South Carolina 

a. Purpose: This routine is designed to obtain the solution of a sct of 
ordinary differential equations ~ = Ay, where A is an N x N matrix whose 
clements can depend upon the time or upon the components of the vector y. 

b. Range: N;!; 30. 

Accuracy: Not given. 

Floating/Fixed: Computation is in floating decimal arithmetic. 

c. Mathematical Method: 4th order Runge-Kutta and 5th order Milne. 

d. Storage Required: ZOOO storage locations are required. 

Speed: 3.9 sec /pt for N = 7 
-- 9.5 sec/pt for N = 14 (or - 2.N non-zero matrix clements 

1-1 sec/pt for N = 18 

Relocatability: Non- relocatable. 

e. Remarks: None. 

f. 650 System: One 533. automatic floating deeimal arithmetic, and indexing 
registers. 

Special Devices: None. 

Fileno. 4. O. OIZ 
IBM 650 Library Program Abstracts Differential and Integral Equation5 

NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS WITH 
AUTOMATIC ERROR ANALYSIS 

N. J. Saber 
Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

Purpose: This p%ogram consists of two separate routines for solving 
differential equations. One makes use of Runge-Kutta-Gill over the whole 
range of integration. The other uses the Milne method as a main process 
and uses the Runge-Kutta-Gill as a starting procedure and as an auxiliary 
process for changing the mesh size when desired. 

h. ~: See the program write-up for detailed information. 

Accuracy: The programmer specifies the number of significant figures 
(:!i: 7) he desires when using the Milne method. The routine automatically 
checks the truncation error at each step to see that it is not significant 
enough to affect the desired accuracy. The routine also checks to see 
whether the truncation error is so slight that a significantly larger interval 
may better be used. 

Floating/Fixed: Floating decimal. 

Mathematical Method: The Runge-Kutta-Gill and the Runge-Kutta-Gill
Milne methods are used. 

d. Storage Reguired: The RKG routine requires Z8S storage locations 
including printout subroutines. The RKGM routine requires 795 storage 
locations including printout subroutines. 

~: Not q:iven. 

Relocatability: Not given. 

Remarks: The changing of mesh size is done automatically under control 
of the program. There also exists a facility for punching out errors involved 
at each step. This punchout consists of the round-a£( error at each step 
when using RKG and the truncation error at each step when using Milne. 

The routine is written in SOAP II and may be used as an extension for any 
SOAP 11 version of the Carnegie Tech Compiler (IT) in the usual automatic 
way. However, it may also be used as a Compiler I extension or as a 
separate SOAP 11 subroutine. In this case the programmer must make the 
{allowing provisionli; 

1) Reserve an adequate block of storage. 
Z} Insert the subroutine variables into the 1950 read band as indicated 

in the write-up. 
3) Make the uecessary regional and symbolic address assignments as 

indicated by the main program. (Continued on next page) 
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The printout subroutine used is Compiler Extension 3 and may be used by 
any other part of the prograrn by making the usual reference. 

f. IBM 650 System: One 533, automatic: floating decimal arithmetic feature, 
and indexing registers. 

Special, Devices: Alphabetic device required. 

IBM 650 IJbrary Program Abstracts 
FilenD. 4.0.013 

NUMERICAL SOLUTrON OF DIFFERENTIAL EQUATIONS OR ORDER N 

Dennis M. Sinnett 
University of Michigan 
Willow Run Laboratories 
Computation Department 
Ann Arbor, Michigan 

a. Purpose: The routine rolves diff",rential equations of order N. 

b. Restrictions, Range: N~6. 

Accuracy: Specified by user. 

c. Method: Combined Runge-Kutta Milne ITlethod, with an option for 
Runge-Kutta solution only. 

d. Storage RC9UireITlents: 620 locations 0100~0720, with 100 or less 
stonge locations (000l~0099)depending on the order of the equation. 

e. Remarks: The user specifies the function to be integrated, its order, 
and the initial conditions. 

Time: Milne - .2N seconds per point. Runge-Kutta - .6N seconds per 
point. Plus- .5 seconds per card punched. 

r. IBM 650 System: Uses index registers and floating decimal arithmetic:. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1. 001 

MATRIX INVERSION 

A. O. Garder and J. M. Kibbee 
IBM, Houston 

a) Inverts matrices of 25th order or less. 

2-28-56 

b) Matrix elements are ten-digit fixed-point numbers. 

c) The inverting part of the routine is that of Mr. Dura Sweeney's, and per
forms Gaussi-ln Elimination using eight-digit floating-point arithmetic. 

d) The program with storage space for the ma~ix utilizes essentially the com
plete drum. For a matrix of order n .00004n (n4-5) hours are reqUired. 

e) The output consists of the inverse in fixed-point form and ~o figures of 
merit which represent the accuracy with which the product of the matrix and 
its inverse approximate the unit matrix. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1.002 

SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 

A. O. Garder 
IBM, Houston 

April 1, 1956 

a) Solves b systems of n simultaneous Hnear equations with b righthand sides 
and a common coefficient matrix. 

b) Arithmetic is fixed-point form. 

c) Method not given. 
(Continued on next column) 

d) Storage required is 450 locations, 1200 to 1649. Speed not given. 

e) It is required that (n+1)(n+b) <1200. The routine is self-loading and self
restoring. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1. 003 

COMPLEX ARITHMETIC MATRIX INVERSION 

Tsai H. Lee 
Detroit Edison, Detroit 

a) Computes the inverse of a complex matrix up to size 27 x 27 or the solutions 
to b systems of lint>ar equations with a common coefficient matrix. 

b) Matrix elements are fixed-point of the form xx. xxxx xxxx. 

c) Standard elimination method is used. 

d) Storage required for the program is 135 locations, 0300 to 0434. Storage 
for the complex matrix requir2s 2n2 locations; working storage 2n locations. 
Approximate running time is n (.27n ..... 22) sec. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1. 004 

MATRIX-VECTOR MULTIPLICATION 

J. D. Brown 
IBM, New York 

July 9, 1956 

a) Multiplies a fixed-point, single-precision, square matrix M of order 
n ~ 42 by a vector X. 

h.' Each partial product is half-adjusted to reduce truncation error. 

c) Does not apply. 

d) LWA is 0075 in the relocatablt> version with no words opt'n. Maximum 
timp rf'quired is (89.1 ... 37. 2n+43. On2) ms. 

f) Alphabetic devi('e if rl'locatable version is used. 

IBM 650 Library Program Abstracts 
Filt!nQ. 5.1.006 

Matrix Programs 

EIGENVALUES OF REAL SYMMETRIC MATRICES BY THE JACOBI METHOD 

K. M. Howell 
D. J. Hall 
Research Computing Center 
Indiana University 
Bloomington, Indiana 

a. Purpose: This progratn will find the roots and vectors of real symmetric 
matrices. 

b. Range: The program consists of three parts: 

Part I which finds all roots and vectors of matrices up to 32 x 32; 

(Continued on next page) 



Part II which finds all roots only of matrices up to 56 x 56; and 

Part Ill, the eigenvector rC<lsscmbly of matrices up to 56 x 56. Part III 
uscs rotation output of Part II. 

Accuracy: Not given. 

Floating} Fixcd: Computation is in fixed decimal arithmctic. 

c. Mathematical Method: The Jacobi Matrix Diagonalization method is used in 
these routines. 

d. Storage Requit'ed: Part 1 and Part II require all 2000 locations for a 
maxirr1.Um size matrix.. 

Speed: The time requirement for a well conditioned matrix may be 
computed as follows: 

Part I: (2.5 x 10-4n4 + 4 x 10-3n 3) minutes, where n is the size of the 
matrix. 

Part II: (0. 006n3 ) minutes, plus punch-out time. 

Part III: (0. 006n3 ) minutes to reassemble vectors froITl rotation punch-out 
of Part II. 

Relocatability: The prograITl is not rclocatable. 

e. Remarks: None. 

f. 650 System: One 533 required. 

Special Devices: None 

IBM 650 Library Program Abstracts 

PATTERN QUARTlMAX ROTATION OF A FACTOR MATRIX 

Miss Ruth W. Bredon 
C. E. Helm 
Educational Testing Service 
Princeton, New Jersey 

Fileno. 5.1. 007 
Matrix Programs 

n. Purpose: This program 'employs a modification of the quartimax computation for 
factor rotation. In this modification a hypothesized factor pa.ttern is given to the 
machine as wen as the factor matrix. The machine uses the pattern to select the 
subset of variables to which it will attend when rotating in n given plane, in order 
to find an orthogonal solution which closely fits the hypothesis. The program also 
provides a measure of the goodness of this fit. 

b. Range: The program will handle a matrix up to 900 elements. 

Accuracy: Elements are rounded to 8 decimal places. 

Floating/Fixed: Fixed decimal arithmetic 1s used. 

c. Mathematical Methods: The quarlimax method is used for rotation. 

d. Storage Required: Locations 0000 to 0999 are used for the program, locations 
1000 to 1899 for the factor matrix, and 1900 to 1999 by loading and punching routines. 

Speed: Depends on the pattern used. A 6 factor, 35 variable factor matrix with 
pattern required approximately 3-4 minutes per cycle. 

Relocalability: Not relocatable. 

Remarks: None. 

f. IBM 650 System: One 533 required. 

IBM 650 Library PrDgram Abstracts 

FACTOR ANALYSIS BY THE CENTROID METHOD 

S. O. Navarro 
University of Kentucky 
Lexington, Kentucky 

FiCeno. 5.1.008 
Matrix Programs 

a. Purpose: This program computes the factors of a symmetric matrix with unknown 
COiii'iiliiilalities by assumin;~ each communality equal to the largest element in each 
column. 

b. Range: Not given. 

Accuracy: Not given. (Continued on next column) 

B - 650 

Floating/Fixed: Fixed decimal arithmetic is used. 

c. Mathematical Method: The Centroid Method is used. Columns and rows arc auto
matically reflected until all row su.ms are positive. 

d. Storage Rcquired: The entire drum is used. 

Speed: The speed of computation depends on the number of reflections needed in 
each factor, and it is difficult to determine exactly. A good estimate is t=6.7xlO-3n2 

minutes/factor. 

Helocntub1lity: Not relocatable. 

c. Remarks: The program makes usc of symmetry to allow factorization of matrices up 

to5Oi5O: 

f. IBM 650 System: One 533 required. 

IBM 650 Ubrar,"( Program Abstracts 

MATRIX - VECTOR PRODUCT 

Reverdy Wright 
Agricultural Experiment Sta.tion 
University of Florida 
Gainsville, Florida 

Fil~no. 5.1. 009 

a. Purpose: To compute the portions of the total Sum of Squares of deviations 
of n observations from their mean, appropriate to the n·t indlvidual 
independent contributions to that sum. To accomplish this, the products of 
each row, after the first, of an n x n matrix and the n-row single column 
observation vector are computed and summed. In the development of this 
method, this sum has b",cn called the Matrix-Vector Product or M·VP. 
A square matrix, herein called a primary matrix, is provided for each 
indeperrlent variable. From these primary matrices the computer develops 
the expanded n x n matrix by forming the direct Or Kronecker prodllct of 
these matrices. 

b. Restrictions, Range: All computations are done in either single or double 
precision fixed-point arithmetic. 

c. Method: Sums of Squares arc obtained to 4 places of decimals in single 
precLsion. 

d. Storage Requirements: The program lS non·relocatable, consists of 
approximately 500 instructions and is reasonably fast in execution. 

e. Remarks: Over ZOO problems have been successfully run to date, the 
largest involving a product matrix of order 840. 

£. IBM 650 Systcm: The basic IBM 650 computer is required. 

IBM 650 Library Program Abatracts 

MAXF 

Richard E. Chandler 
Research Computing Center 
Florida State University 
Tallahassee, Florida 

Fileno. 5.1.010 

a. Purpose: MAXF is a FOR TRANSIT I (s) subroutine designed to search 
a m.atrix of floating point numbers and to record the location of the numer_ 
lcally largest element. Since MAXF achieves tlus in what is essenti.ally 
a fixed point manner, it will be much faster than any program <!ccomplishing 
this which operates in £lmting point. 

b. Restrictions, Range: Fixed point. 

c. Methoci: Does not apply. 

d. Storage Requirements: 80 locations plus 1455 (entry paint) and 1950-1953. 

~ Depenrlent on type of matrix. For dn M by N matrix, operatlng 
time does not exceed. 04Z M. N. seconds. 

Remarks: When matrices in FORTRANSIT, the programmer must 
reserve locations for matrix elements with a DIMENSION statement. 
Let A be a matrix of M rows and N coltlmns. Let A" be a submatrix ()f A of 
M* rows and N'~ columns. Let th" first element of A* (A* (1,1)) be in 
rlrum location L (determined from the DIMENSION statement). 

The FORTRANSIT command: MM : MAXF (M, M*, N*, L) 

CduSeS the subroutLne to search the submatrix A* for its numerically 
largest clement. It then stores in locations MM a word of the form 
00 xxxx yyyy where xxxx is I and yyyy is J of A* (I, J), the numerically 
largest element of A*. MM can be split into 000000 xxxx and 00 0000 

yyyy by multiplying am! dividing by a proper power of 10 or by using a 
shift s\lbrolltine such as SHIFF (FSU 1.6.023). 

(Continued on next page) 
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Note that the location given is relative to the submatrix and not the 
mp.trix itself. ---

f. IBM 650 System~ Minimum 650 with alphabetEc and special character 
devices. Of course, this subroutine can be modifted for use as a strict 
machine language program. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.001 

c) Method consists of three phases: (1) matrix-vector multiplication, (2) 
solution to a system of equations by Dura Sweeney's Gaussian Elimination 
routine, file number 5.2.001, and (3) calculation of roots of a polynomial 
equation by De Sio's program ~eal and Complex Roots of Algebraic Equations, 
file number 7. O. 001. 

d) With respect to c) above (1) requires approximately 380 storage locations, 
(2) 236 locations, and (3) 3:36 locations. A fifth-order matrix requires about 
:3 minutes. 

e) Only one of the three phases is on the drum at a time. The deck listing 
MATRIX INVERSION with this write-up includes only phase (I), the matrix-vector multiplication. 

D W. Sweeney 
ffiM. New York 

October 6, 1955 

a) Inverts matrices of order !f 42 or solves b sets Df simultaneous equations 
for n2+ nb 6 1764 

b) Matrix elements are in floati:1g-point form, 

c) Method not given. 

e) Locations 0000 to n2 -1 are occupied by the elements of the input matrix. 
The inversion program is destroyed after use and must be reloaded for 
each new inversion. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2. 002 

MATRlX INVERSION BY GAUSSIAN ELIMINATION 

A. O. Garder 
IBM, Houston 

April 2, 1956 

a) Inverts a floating-point matrix of o.rder n or solves b systems of simultaneous 
linear equations with b constant vectors and a common coefficient matrix of 
order n. 

b) All numbers are of the form ce aaaaaaa = a.aaaaaaa lOee-50. 

c) Method is Gaussian Elimination. Pivotal elements are selected in order 
without regard to size. 

d) Storage required is approximately :350 locations 1650-1999. Time requirer! 
for one inversion, or solution, is . 00002 (n .... b) 2 n hours, 

e) Storage limitations require that n2 .... (n4)(b ... l) ~ 1650. The inverse of the 
coefficient matrix is obtained with solution of a system of simultaneous linear 
equations. This is a modified ver~ion of a program originally written by Dura 
Sweeney which is now self-restoring on the drum, 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.005 

COMPLEX AND REAL EIGENVALUES 

R. W. De Sio 
IBM, Schenectady 

a) Determines real and complex eigenvalues for an nxn matrix A. 

b) Matrix elements are in floating-point form. For large n (>6) coefficients 
of s-mall powers in the characteristic equation lose significance. 

(Continued on next column) 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.007 

LARGE SCALE MA TRlX INVERSION 

a) Computes the inverse of large order matrices. 

b) Matrix elements are floating-point of the form x. xxxx xxxxx ee, where ee 
represents an exponent modulo 50. A matrix of order n ;:i 500 may be handled. 

c) The Jordan method is used. 

~~i:e'd~~~~:!~~y !~~u~~~~age locations are used for the program. TIme re

""T01I 

e) Both absolute and SOAP symbolic deck listings are included. Each step in 
the elimination process requires a,separate pass through the 650. The output 
from the kth elimination step is supplied as input for the k+lst step. A total 
of n passes is necessary. 

f) Alphabetic device if SOAP symbolic version is used. 

650 LIBRARY PROGRAM ABSTRACT 

H. L. Norman 
IBM, Washington 

MATRIX INVERSION 

FILE NUMBER 5.2.008 

December:31, 1956 

a) This program has modified 5.2.002 to include load and punch routines so 
that any number of matrices may be loaded, inverted and punched out without 
reloading the program. This program will invert a matrix of order N or will 
solve b systems of simultaneous linear equations with b constant column vec
tors on the rlghthand side of a common coefficient matrix of order N, where 
N2 + (N+1) (b+1) ~ 1600. 

b) Input data and solution are in floating point form. 

c) The inversion is performed by the method of Gaussian Elimination. 

d) The program, including the load and punch routines, utilizes storage loca
tions 1600 - 1999. Locations 0000 - (N+l) (N..Lb) are used for storage of matrix 

~;~~u~~!~o~:e~~%~~r:~~r~~t~~~~IY ~~~~i;~ (~~b~~n~~~~1e~~e ;th~u~lr~rr:~ ~~eno 
in relocatable form. 

e) A non-load starting card is required for each matrix inverted. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.009 

DOUBLE PRECISION MA TRlX INVERSION 

James D. Chappell 
IBM J Washington 

December 31, 1956 

(Continued on next page) 



a) Inverts a matrix and solves systems of simultaneous linear equations in 
double precision floating point arithmetic, a revision o( 5.2.004 to provide 
greater flexibility of input and output and increased speed. 

b) Matrices up to 25 x 25 may be inverted and V systems of N eC!.uations may 
be solved where 2 (N+l) (N+V) ~ 1300. 

c) Method is Gaussian elimination, pivotal elements are selected in order with
out regard to size. 

d) Not relocatable. running time is approximately. 30N3 seconds. 

e) The program contains its own load and punch routines and is self-restoring. 

f) Minimum 650. 

ERRATA 650 Program Library - File No.5. 2.009 

"D::mble Precision Matrix Inversion, 11 by J. D. Chappell 

The following correction should be made in the detailed write-up: 

On page 3, in the paragraph headed "Deck Description, " the last sentence should 
read: "The deck consists of 106 cards serially numbered from 001 to 106. " 

The program deck 1s correct as distributed. 

April 1958, Bulletin 18 - 45 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.010 

SYMMETRIC SIMULTANEOUS LINEAR EQUATIONS 

H. L. Norman 
Servi.ce Bureau Corporation 
Washington, D. C. 

a) 'This program will solve tlbtl systems of tin" simultaneous linear equations 
conSisting of "b" constant right-hand column vectors with a common symmetric 
nxn coefficient matrix and/or solve the determinant of the symmetriccoeHicient 
matrix. Both load and punch routines are incorporated in such a way that any 
number of systems can be solved with one program setup. By taking advantage 
of symmetry, this program is twice as fast as the correspondIng non-symmetric 
general solution. Many desirable options are incorporated to increase the 
flexibility of the input and output. 

b) Both input data and the solutions are in floating decimal point form. 'The 
size of the system to be solved is limited such that (n+ b)2 - b~ 1450. 

c) Tlw simultaneous equations are solved by the Doolittle method, the b 
column vectors of constants considered to be on the right-hand side of the 
equation. The determinant is obtained by the product of the diagonal elements 
of the diagonali zed matrix. 

d) The program uses locations 1451 to 1999 with the exception of 46 scattered 
locations. The input matrix occupies locations 0000 to n (n + b) - 1 and the 
solution uses locations 0000 to (n + b)2 - b. Calculation time is roughly 
. 03 n (n+ b)2 seconds. Loading and punching are at full speed. The program 
is not in relocatable form. 

e) 'The coefficient matrix must be symmetric. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2. all 

MATRIX INVERSION AND SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 

Prepared by 650 Applied Programming, IBM, New York 

(Continued on next column) 

B - 650 

8. N. Carr 
IBM Corporation 

a) Inverts matril'es and solvcs simultaneous linear equations. This routine is 
more than three times as fast as programs which do not use index registers 
and the floating: decimal device. 

b) Square matrices, (nxn), can be inverted where n (11 + 1) ~ 1999. Rectangular 
arrays, nx (11 + m), can be solved where (n + 1) (n + m};;' 1999. As with any 
similar procedure, error due to accumulated roundings may be lar~e. 

c) A progressive elimination technique is used to perform the inversion. 

d) The entire drum, except 0000, can be used for matrix element storage. For 
any matrix, (n + 1) (n + m) consecutive locations arc used starting with 0001. 
Immediate access storage is used for the load routine, the inversion program, 
and the output routine. The progr.am is not relocatable. The time for inversion 
is approximately. 02n3seconds. The program contains 32 instructions and 2 
constants. 

e) 'The inversion program fails if ai, lor any element which takes its place 
during the calculation is zero. 'The program is written in machine language. 

f) 'This routine requires a 650 equipped with the floating decimal device, 
index registers, and immediate access storage. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MATRIX INVERSION ROUTINE 1 (MlR I) 

K. 8. Williams 
University of California Radiation Laboratory 
Livermore, California 

5.2.012 

a) MIR 1 inverts a matrix of order n or solves b sets of linear equations with 
a common coefficient matrix. 

b) Matrix elements are floating point numbers of the form. XXXXXXXX YY 
where Y is the exponent (excess 50) base 10. 

c) The method is by Gaussian Elimination. 
The programming technique is a modification of one devised by R. W. DeSio. 

d) MIR 1 occupies 79 locations from 0000 to 0078. It can be translated to any 
desired block of locations by an even amount (using a translating routine supplied 
with MIR 1). Approximately 10n3 milliseconds are required to invert a matrix 
assuming average times for floating point operations. 

e) Location of the matrix on the drum is arbitrary. 
Also, (n + 1) (n + b) 5: 1921. MIR 1 must be loaded with a loading routine, SLR 2, 
which is supplied with the program. 

f) 650 equipped with indexing accumulators and floating decimal device. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

SYMMETRICAL MATRIX INVERSION 

J. Giblin 
Detroit Edison Company 
Detroit, Michigan 

5.2.013 

a) Computes the inverse of a symmetrical matrix up to size 54 or inverts and 
solves a rectangular system satisfying the inequality n2 + n(1 + 2b) S 3298, 
where b is number of b vectors, with 1900 band open for punch routine. 

b) All operations are in floating point arithmetic. Accuracy is that obtained by 
conventional elimination techniques. 

c) The method is based upon standard elimination methods modified to require 
knowledge of only the elements on and above the main diagonal. 

(Continued on next page) 
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d) Speed is that of fastest standard method to size 12 x 12, but from this paint 
the necessarily complex address modification increases running time as n. and 
hence the number of iterations. increases. 

c) Since the product of a matrix and its transpose is a symmetrical matrix, the 
routine can be extended to non-symmetrical matrices to size 54 x 54. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

VECTOR BY SYMMETRICAL MATRIX MULTIPLICATION 

S. Young 
Detroit Edison Company 
Detroit, Michigan 

a) Performs and punches the results of a vector by symmetrical matrix 
multiplication. 

5.2.014 

b) Multiplies an n-dimensional vector by an n x n symmetrical matrix, where 
n :!i: 45. All operations are in floating point arithmetic. 

c) Conventional vector by matrix multiplication methods are used, with modifica
tions such that only those elements of the matrix which lie on or above the diagonal 
and the elements of the vector need to be loaded into the machine. 

d) Speed and storage requirements are dependent on the size of the matrix. In the 
case of an n x n matrix, n [~] storage locations are needed to put the matrix 

in memory. 

e) None 

f) Minimum 650. 
April 1958, Bulletin 18 - 23 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.015 

MATRIX INVERSION 

J. C. English 
F. K. Townsend 
E. I. du Pont de Nemours & Co., Inc. 
Savannah River Laboratory 
Aiken, South Carolina 

a) Provides a matrix inversion routine with load and punch routines. 

b) The routine will invert up to a 40th order matrix. The automatic floating 
decimal arithmetic of the 650 is utilized. 

c) Gaussian Elimination. 

e) If a matrix system has b constant vectors, then n + b working storage locations 
are required beyond the matrix and vector storage locations. Location 1936 
contains zero to prevent optional punch out. 

f) 650 with automatic floating decimal device and indexing registers. The alpha
betic device is desirable. 

April 1958, Bulletin 18 - 25 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.016 

LATENT ROOTS AND VECTORS OF A MATRIX 

W. Granet 
Boston University 
Boston, Massachusetts (Continued on next column) 

a) Calculates all the latent roots and vectors of a real but otherwise arbitrary 
matrix. All the latent roots and vectors are assumed real. 

b) Matrix input is assumed to be in floating decimal form. The SIR routine is 
used for floating arithmetic operations. 

c) The method used is described by Bodewig in "Matrix Calculus, " pages 309-310. 

d) As a guide to time estimation, one iteration for an 8 x 8 matrix requires 
approximately 15 seconds. Iterations dominate latent vector computations. 

e) Three programs are included: 

1. Program I can calculate all the latent roots and vectors of a matrix up to 
a maximum size of 20 x 20 (unless round-off errors interfere). 

2. Program D can handle a maximum size of 25 x 25, but will calculate, at 
most, seven latent roots and vectors for this maximum siZe. 

3. Program DI involves more card handling than the other programs, but 
wUI handle a maximum size of 34 x 34 and obtain all 34 latent roots and vectors 
(unless round-off errors interfere). 

f) Minimum 650. April 1958, Bulletin 18 - 27 

IBM 650 Library Program 

"Latent Roots and Vectors of a Matrix," by W. Granet 

Fife1llJ. 5.2.016 
ERRATA 

The following statement should be added to the write-up as the second 
sentence in the second paragraph on page 2: 

"This program is not designed to obtain multiple roots." 

On page 10 of the write-up following line 14 which reads: 

"y = 7 minus the remainder when xx is divided by 7, e. g. , for xx = 10, 
Y " 7 - 3 = 4." the following statement should be added: 

"When the remainder is zero, y:: 0." 

IBM 650 Library Program Abstracts 
Fileno. 5.2.0IB 

Matrix Programs 

EIGENVALUES AND EIGENVECTORS OF A NON-SYMMETRIC SQUARE 
MATRIX 

H. Klein 
D. Dorfman 
Lycoming Division of AVCO Mfg. Corp. 
Gas Turbine Department 
Stratford, Connecticut 

a. Purpose: Determines eigenvalues and eigenvectors for both symmetric and 
non-symmetric real square matrices. 

b. Range: Maximum size matrix can be of order 24. 

Accuracy: Accuracy can be controlled up to 7 signiIic.ant digits. 

Floating/ Fixed: Floating, 

c. Mathematical Method: Iteration and acceleration. References given in the 
write-up. 

d. Storage Required: Full drum storage. 

Speed: Speed is approximately 15 seconds per iteration during acceleration 
for a 24 x 24 matrix. 

RelocatabiHty: Not given. 

e. Remarks: Program is self restoring. Two types of floating point permitted. 

f. 650 System: One 533, indexing registers, and automatic floating decimal 
arithmetic are required. 

Special Devices: Alphabetic device required, 



IBM 650 Library Program Abstracts 

GENERAL SIMULTANEOUS EQUATIONS SOLUTION 

J. H. Schenck 
Curtiss-Wright Corporation 
Propeller Division 
Caldwell, New Jersey 

Fif~no. 5.2.,019 
Matrix Programs 

a. Purpose: This program solves a series of inhomogeneous simultaneous 
equations in floating-point single-precision arithmetic. 

b. Range: A maximum of 40 equations may be solved. 

Accuracy: Accuracy of solution is indicated by residuals calculated from 
~ row of the equation matrix according to Crout's method. 

Floating/Fixed: Floating. 

c. Mathematical Method: Crout's method. 

d. Storage Required: Requires all of drum, but about 2.00 locations may be 
used to develop equations before solution instructions arc cnto!red, or most 
of drum may be used to operate on solution after obtained. 

Speed: Speed varies from approximately 30 Illinutes for 40 equations to 
about 2 minutes for <I equations. 

Rclocatability: Program is not rclocatable. 

e. Remarks: None. 

f. 650 System: One 533, automatic floating decimal arithmetic, and indexing 
registers arc required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

EQU SOLV 

G. Pulley 
J. Gillespie 
J. W. Hamblen 
Computing Center 
Oklahoma State University 
Stillwater, Oklahoma 

Fil~ no. 5.2.020 
Matrix Programs 

Purpose: To obtain the solutions for many small systems of linear 
equations. Also, to evaluate the determinants of the coefficient tnatrices. 

b. Range: The program handles systems in 2,3,4 or 5 unknowns. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

c. Mathematical Method; Cholesky's scheme is used. 

d. Storage Required: The program uses storage locations 1300-1700j the 
data uses lAS locations 9011-9059. 

Speed: Approximately 0.6 n seconds where n = the nunlber of unknowns. 

Relocatability: Not given. 

Remarks: None. 

f. IBM 650 System: One 533, indexing registers, lAS, and automatic floating 
decimal arithIlletic feature. 

IBM 650 Library Program Abstracts 
FilllnQ. 5.2..021 

Matrix Programs 

SOLUTION OF SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS 

T. R. Jackson 
Ford Motor Company 
21500 Oakwood Boulevard 
Dearborn, Michigan 

Purpose: This program solves systems of simultaneous linear equations 
of 39th order or less using the largest pivot elements. The inverse is 
computed and may be punched out. 

b. ~: Up to 39 equations in 39 unknowns. (Continued on next column) 

Accuracy: Matrix clements are ten-digit floating decimal numbers. 

Floatin~/Fixed; Floating decimal. 

Mathematical Method: The Gauss-Jordan elimination method is used. 
Pivotal clements arc selected according to size. Zero clements may 
appear on the main diagonal. 

d. Storage Required: The entire drum is used. 

~: The time required for the inversion process is approximately 
0.044 n 3 seconds, where n is the order of the system. 

. Rclocatability: Not rclocatable. 

Remarks: A matrix check program is included. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature. 

B - 650 

Fill: no. 5. Z. 022. 
IBM 650 Library Program Abstracts Matrix Programs 

MATRIX mVERSlON WITH ITERATIVE IMPROVEMENT OF ACCURACY 

R. D. Dean 
M. R. Higgins 
Development Department 
Union Carbide Chemicals Company 
South Charleston, West Vir~inia 

Purpose: This program perfornls matrix inversion by modifio.:d Gaussian 
elimination, considers the inverse as a first approximation and then 
minimizes the round-off errors inherent in the initial inverse by means 
of an iterative technique. 

h. Range: This routine will handle square arrays up to the Z2nd order. 

Accuracy: Iterations continue until the sum of squares of the elements in 
the approximate "zero" lnatrix (the identity matrix with unity subtracted 
from each diagonal element) ceases to decrease. 

Floating/Fixed: The matrix elements are entered in fixed point form. 
The calculation is in floating decimal arithmetic. The output is punched 
in either floating or fixed decimal form, according to the setting of the 
Storage Entry Sign ~witch. 

Mathematical Method: The following method is used for the iterative 
improvement of the inverse: 

where A is the original matrix 

is the kth approximation of the inverse 

is the unit or identity matrix 

d. Storage Required: Not given. 

Speed: The inversion time, excluding input, is approximately 0."025n 3 

seconds. The calculation time for the improvement iterations is approx
imately 0.09 n 3 seconds per iteration. 

Relocatability: Not relocatable. 

Remarks: The program is loaded in two decks - the inversion routine and 
the iterative improvement routine. The latter deck loads autOinati~ally and 

duplicates storage locations used in the first deck. The iterative improvement 
routine requires that the original matrix be reread for each iteration. 
Iterations continue as given under Accuracy above. At this point the sum 
of the squares of the "zero" elements, the approximate identity matrix, 
and the £inal inverse matrix are punched. 

f. IBM 650 System: One 533, LAS, and automatic floating decimal arithmetic 
feature arc required. 

IBM 650 Library Program Abatracta 

MOLECULAR SPECTROSCOPY 
MULTIPLICATION OF MATRICES 

George J. Janz 
Yllkio Mikawa 
Department of Chemistry 
Rensselaer Polytechnic Institute 
Troy, N. Y. 

Filllno. 5.l.023 

(Continued on next page) 
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a. Purpose: Pur sues such type .of multipUcation as Kk " . CCBbA, where 
A, B, C, •.•• K are square matl'1ces of order r:;,. 25, and b, c, ..... k are 
positive integers. 

b. Restrictions, Range: Square matrice.s of order ~Z5 are handled. All of 
the elements of the matrices are expressed in the floating decimal form. 

c. Method: Matrix multiillication is applied straight-forward In conventional 
manner. 

d. ~:;r:~e 2~:9:~:;~::t ~~O 1~;It; 71 ~~' a~~a~~~ 1:~2:~e I ;~09r:!;:a~~:::;::d. bu;.he 
time required for multiplication BA depenus on the orders of matriceEl. 
Where the order 1':8, the time required is about 115 sec. In another 
example the time requlred was roughly proportional to r3. 

e.~ MulttpUcand inthe storages ~to 0500+ rZ is replaced by the 
result. Consequently, multiplication of the type~CCBbA is developed 
at one run. The multiplier should be punched on one-"';ord storage cards 
in such a way that these can be used as multipHcand cards. 

f. IBM 650 System: IBM 650. 

IBM 650 Library Program Abstracts 

MOLECULAR SPECTROSCOPY 
LATENT ROOTS AND VECTORS OF A MATRIX 

George J. Janz 
Yuk10 Mikawa 
Department of ChemIstry 
Rensselaer Polytechnic Institute 
Troy, N. Y. 

Fikllo. 5.2.024 

a. Purpose: Computes the latent roots and vectors of unsyrnmetric matrix 
of order 30 or less. 

b. Restrictions, Range: The matrix which can be treated should be of order 
30 or less, providing that its roots are real and elementary divisors are 
linear. 

Accuracy: Can be controlled up to seven significant digits. 

Floating/Fixed: The floating decimal form is used for input and output. 

c. Method: An iteration method with a device for accelerating convergence 
~ deflation method are used. For details, see A. C. Aitken, Proc. 
Royal Soc., Edinburgh.~ 269 (1937), 

d. Storage Requirements: For the matrix of order n • 30, almost the whole 
storages are used except 0350 - 0399. However for n("30 many storages 
remain unused. 

Tim.e required for the com.putation depends on the nature of matrix. In 
one example of a 9 x 9 unsymmetric matrix, the time required to obtain 
all of the nine roots and eighteen vectors was three (3) hours. One 
iteration for 8 x 8 matrices requires approxim.ately 15 seconds. 

e. Remarks: Some modifications of the program are also provided~ 

1. For symmetric matrix, a simple modification of the program can 
reduce time required for computation by almost half. 

2. By skippIng the program for accelerating convergence, the matrix 
of order 33 Is available. 

3. As well as (1, O. 0 ... ), any type ot vector can be used as an initial 
vector. 

4. Results can be checked in the two ways by use of modified programs. 
Bya simple operation, on the console, it is possible to trace the value 
of), (i) which approaches the true root to be gained by the iteration process. 

f. roM 650 System: IBM 650. 

IBM 65D Library Program Abstracts 
FilelllJ. 5.Z.0Z5 

TO OBTAIN THE EIGENVALUES AND EIGENVECTORS OF A MATRIX 

William Granet 
Computing Center 
Oklahoma State University 
Sttllwater, Oklahoma 

a. Purpose: Calculation of real eigenvalues and their associated eigenvectors 
~matrix. 

b. Restrictions, Range: Floating decimal arithmetic. 

c. Method: An adaptation of a method of w.erner Frank for the caleulation of 
the roots of (f).) to a matrix reduction. method due to Givens. 

d. Storage Reguirements: Machine language program handles a 3 x 3 up to a 
15 x IS matrix. With more memory larger matrices can be handled by 
changing the DImension statement in the Fortransit n (S) program. 

(Continued on next column) 

e. Remarks: This program can obtain multlple eigenvalues and theIr 
~d eigenvectors. 

f. IBM 650 System: One that can process all phases of the Fortranslt system 
used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.001 

MULTIPLE REGRESSION ANALYSIS 

Arthur Cohen 
IBM, Washington 

September, 1955 

a} Computes all components necessary (or a complete regression and correla
tion analysis. Therc are four phases: (I) a logarithmic transformation of the 
initial data, Vl, to the form Xi = log Vi - Ci where C j is an arbitrary constant 

~~~~r;?:~~~l~~l~::, v::~a:f!~:;: :~~/~~~o~k c~jfi~\~~~~;~~I)u~~~s1 ~~~:~tes 
the inverse of the matrix of simple correlation coefficients and part 2 computes 
partial correlation coefficients and multiple regression coefficients; (IV) com
putes the prE'dicted values based on the regression equation or the resid~al be
tween observed and computed dependent variable values. 

b) For (I) initial variables;§. 14, observations < 10,000; (II) variables:. 33, 
observations per variable < 10,000. Phases I and n are fixed-poInt, III and 
IV are floating. 

c) Standard formulas are used. 

d) The entire dr'h'111f~u.!'i~d. ~·m· g (Qr phase (n is at most (45 + ¥ N) sec. j 
(H)(420+N(noi~ 22.+ ,nn- 114]) sec.j(III}part1.072n3 sec., part 2 
5 minutes; (1\1) (60 +~) sec. were n is the number o( variables and N the num
ber of observations. 

e} Each phase may be used separately or in conjunction with the others. The 
program was designed for a speCific application and some modiCication may be 
necessary in its gcneral utilization. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.002 

SIMPLE CORRELATION COEFFICIENTS 

R. Rind and K. Brokate 
IBM, New York 

February 29. 1956 

a} Computes the means, standard deviations, and all simple correlation co
efficients o( n variables, each with k observations. 

b) The maximum number of variables is n = 31 with k ~ 2002. Input data are 
five-digit decimal numbers, either integers or fracthms. Means and standard 
deviations are comp,uted in fixed-point, with accuracy, x ± 1.10-10 and 5 ± 
1'10-9• The correlation coefficients are computed in both fixed and floating
point with resQective :2,ccuracies r ± 1'10-9 and r ± 5.10-9• Intermediate results 
Ex, ExCl , kEx2 - (!:x) , and kExy- "E"xI:'y are computed exactly. 

c) The standard formulas are used. 

d) Storage required is 8;,6 locations 0000 to 0855. Data is stored in locations 
0856 to 0855 + 8p where p is the number o( input data cards per varGab~t% each 
card containing 14 observations. T~eJJe j)equired for n :2 17 is n n+ + + 
.585 minutes; for 17 < n :i 31 it 15 n n + +. 585 minutes. 

e) No observations may be miSSing. 

f) Minimum 650. 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. D. 003 

CORRELATION COEFFICIENT ROUTINE 

J. W. Hobinson I III 
IBM, Houston 

July 9, 1956 

a) Computes the means, standard deviations, and product moment correlation 
coefficients of n ;; 50 variables. 

b) The number of observations per variable is unlimited. Input data are tcn
digit fixed-point pure decimal numb~r5. Output is fixed-point, and computa
tions are single-precision. 

c) The standard formulas arc used, 

d) All locations except ~ to 1274 are uscd; for n :::; 50 the entire drum is 
used. Approximate limp tor 100 observations is 8 min. for n = 10; 29 min for 
n = 20; 71 min. for n = 30; 125 min. for n = 40; 195 min. for n = 50. For other 
cases assume that the time varies linearly as the number of observations and 
as the square of the number of variables. 

e) Self-loading and self-restoring. 

f) MinImum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 004 

ANALYSIS OF VARIANCE PROGRAM 

W. Andrus 
IBM, Endicott 

a) Computes the sums of squares, with the exception of the high-order inter
action term, necessary in an analysis of variance. 

b) Fixed-point positive integers are used. These can be at mo::;t seven factors 
and eight levels per factor, one observation per cell, and a total of ~ 16, SOD 
individual digits in all data cells. 

c) Does not apllly. 

d) Storage required is approximately 341 locations, 0000 to 0340. Timing 
information not given. 

e) Fractions and negative numbers may usually be avoided by multiplicatiO!l 
or addition of a constant without affecting the validity of the analysis. It is 
necessary that the data be punched and stored systematically by level from 
the innermost to the outermost factor. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 005 

AUTO-CORRELATION PROGRAM 

W. E. Andrus, Jr. 
IBM, Endicott 

May 31, 1956 

a) Computes the values of the auto-correlation function for up to 1500 data 
elements, or the values of the cross-correlation function for up to 750 data 
elements in each time sequence. 

b) Arithmetic is fixed-point in the form x. xxxx xxxxx. 

c) The standard formulas are used. 

d) Storage required for the program and load routineis 301 locations 0000 
to 0300; data locations are 0500 to 1999. Timing is If(. 09) seconds where 
n is the total number of data elements. 

(Continued on next column) 
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e) The program is not optimized. 

f) Minimum G50 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. 0.006 

POLYNOMIAL OF BEST FIT BY LEAST SQUARES METHOD 

M. A. Kelly and M. S. Dyrkacz 
GE, Schenectady 

Aprill. 1956 

a) Finds four polynomials, 1st through 4th degree, that give the best fit a 
given set of paints. 

b) The maximum number of pOints is 100. Floating-point arithmetic is used. 

c) The method is least squares. 

d) Storage required is 998 locations, 0000 to 0997. Time estimate not given. 

e) Output includes the coefficients of the four polynomials, the original points, 
the values of the polynomials at the original abscissae, and the RMS of the 
error for each polynomial. 

f) Minimum 650. 

ERRATA 650 Library Program - File No.6. O. 006 

"Polynomial of Best Fit by Least Squares Method," by M. A. Kelly and 
M. S. Dyrkacz 

The following error has been noted in the program deck: 

In part 1 of the deck, card 001 should have a 12-punch in column 1 in addition to 
the 7 -punch. 

Copies of the program deck furnished by the 650 Program library on or after 
March 3, 1958, have been corrected. 

April 1958, Bulletin 18 - 47 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 007 

.MULTIPLE CORRELA TION FOR 50 VARIABLES 

J. D. Hall 
University of Indl ... na, Bloomington 

a) Obtams all possible correlations (1225) of 50 variables of 3 digits each. 

b) The maximum number of observatlOns for each variable is 10,000. Arith
mptlc IS hxed-point. 

c) The standard formulas are used. 

d) Storage required is approximately 350 locations. Timing information not 
@;lven. 

e) Thl uutpul includes the sum, sum of squares, mean, sum of cross products, 
standard deviation, and the rlumber of observations for each variable along with 
all possible correlations. 

f) Minimum 650. 
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.009 

WEIGHTED LEAST SQUARE POLYNOMIAL APPROXIMATION 

R. E. von Holdt and J. R. Brousseau May 22, 1956 
University of California Radiation Laboratory, Livermore, California 

a) Fits a weighted least square polynomial of order n to a set of m observation 
pOints, or obtains the solution of a system of n equations in n unknowns. 

b} Limits for the least squares fit: 1 .:2 n ;2 33, 3 ;::: m ~ 312. Also m(n + 3) .:2 
1250 and m~ n + 1. Limits for a system of equations: 3 ;::: n ~ 33, Calculations 
are in floating-point. 

c) An iterative method is used. 

d) Storage required for the program is 750 locations 0000 to 0749; the rest of 
the drum is used to store data. Speed estimates not given. 

e) The program includes an interpretive routine to perform the floating decimal 
arithmetic. In producing the nth order approximation, all other approximating 
polynomials from order one to n-1, and their respective residuals, are produced. 

f) Minimum 650. 

IBM 65[) Library Program 
Fileno. 6.0.009 

ERRATA 

"Weighted Least-Square Polynomial Approximation to a Continuous Function 
of a Single Variable," by R. E. von Holdt and R. J. Brousseau. 

The following revised errata sheet, which replaces that published in IBM 650 
Bulletin 15, has been received from one of the original contributors. 

The following revisions are to be made: 

Page 24, linc 20: limits: 1 'S n ::; 32 
3::::mS300 

Page 25, lines 8-10: The memory required to store the matrix being 
solved must be less than or equal to the memory 
space available in the routine (1200 locations). 

Page 26: Change the following to read 

line 9. . such a value for n is 21. Thus. 
line 10. . is a polynomial of order 21 to the given. 
line 12. . obtain the polynomial of order 32, he . 
line 13 . select manually the 33 most representative. 
line 14. . code with an m = 33 to satisfy. 
line 16 . solution of the 21 x 50 matrix, 

Page Z9: Box # 12 of the flow diagram should be located following box # 13. 

Page 34: The following sentence has been omitted frOln the top of the page: 

Page 37: 

line 7 

Page 40: 

line 
Une 11 
line 18 
_~'ne 23 
line 42 
Hnc 43 

Multiply row (2) by B~ and subtract from rOw (3). 

New Row (3) = [0.02 -0.01 -0.02 -0.01 O. ozJ. 

lnst. No. Loc. lnst. Oper. Data Addr. 

0218 53 1200 

7.06 0701 RAL 65 0188 
7. II 0275 SLT 35 0001 
7.18 073.2 SU Il 8003 
7.23 0208 SRT 30 0006 
8.00 0735 RD 70 1951 
9.00 0258 LD 69 0230 

lnst. Addr. 

0000 

0294 
0295 
0745 
0270 
0258 
0284 

(Continued on next column) 

Page41: 

lihe 9.02 0266 LD 69 1951 0403 
line 9.04 0162 LD 69 1952 0405 
line 7 9.06 0272 LD 69 1953 0406 
line 33 13.04 0371 STL 20 0475 0378 

Page 42: The following instructions are missing at the bottom of the page. 

lnst. No. Lac. lnst. Oper. Data Addr. lnst. Addr. 

25.03 0483 RAL 65 0441 0445 
25.04 0445 AL IS 0431 0485 
25.05 0485 LD 69 0317 0439 

Page 45: 

line 46 48.14 0579 SL 16 0366 0575 

Decks supplied on or after May 1, 1958 include the appropriate changes shown 
above. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 010 

POLLY; POLYNOMIAL FIT BY LEAST SQUARES 

Richard R. Haefner September, 1956 
Savannah River Laboratory, du Pont, Augusta, Georgia 

N . 
a) Obtains a least squares fit of a polynomial ~o a i Xl. 

b) A maximum of n=]OO experimental points is allowed. Maximum-order of 
polynomial is N = 15. Input data are in fixed decimal mode, and output coef
ficients are in floating decimaL 

c) Least squares method. 

d) ApprOXimately O. 0016n (N2+10N+20) + O. 002 (3N3+10N2) minutes are required 
for an Nth order polynomial with n data points. Storage required is approximate
ly 2000 locations. 

e) Four types of weighting factors are allowed: (1) uniform weighting, (2) 
weighting by inverse first power of the dependent variable, (3) weighting by the 
inverse second power of the dependent variable, and (4) arbitrary weight factors 
at each point. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 012 

SINH FIT 

R, R. Haefner April, 1955 
2avannah River Laboratory, du Pont, Augusta, Georgia 

,1) Obtains a least squares fit to data obtained in a subcritical reactor. The 
.l.'elative activities of foils corrected or uncorrected for epithermal neutron 
oackground may be obtained. 

b) Fixed point arithmetic is used. 

c) Least squares. 

d) Storage required is apprOXimately 1550 locations. An average speed for 
a sinh fit to 20 experimental points is 3 minutes. Relative activities of foils 
are obtained at a slleed of 20 points per minute. 

e) The routine can obtain (1) a hyperbolic sine fit when the absolute experi
mental uncertainty of the data is of the same magnitude at each point, (2) a 
hyperbolic sine fit when the relative uncertainty is the same at each point, 
and (3) a J o (~r) fit when the relative uncertainty is the same at each point. 
A general description of the routine is give in DP-143, January 1956, availa
ble from the Department of Commerce. Pages 29 through 34 of this report 
are included. 

f) Minimum 650. 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 013 

AUTOCORRELATION AND POWER SPECTRUM 

Essor Maso and WUHam J. Drenick 
Hughes Aircraft Company I Culver City, CalUornia 

January 14, 1957 

a) Autocorrelation and power spectrum. 

b) Fixed. ApproxImately 3 to 4 significant flgures. 

c) Numerical integration by addition of discrete input points. 

d) 2,000 words. Non~relocatable. 

e) Not to exceed 999 input points or 99 lags in autocorrelation. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 014 

CORRELATION ANALYSIS WITH ANNOTATED OUTPUT 

Staff, Scientific Computing Center 
IBM, Washington 

December 31, 1956 

a) Computes the means, standard deviations, <llld simple correlation coef
ficients for as many as 25 variables and 9999 observations providing both fixed 
and floating decimal output. However, with three exceptions, this routine may 
be substituted for phase Il and output of this routine may be used as input to 
later phases of the" Multiple Regression Analysis on the 650. H file no. 6. O. 001. 
The exceptions are: (1) Program 6. O. 014 will not handle more than 25 variables. 
(2) Observation numbers appear in different columns all the data cards so that 
6. O. 014 data cards cannot be directly used as input to phase IV. (3) 6. O. 014 
does not produce the means in a suitable card form for direct applications as 
input to phase IV. 

b} Input data can be a maxium of 8 digits for each variable. Summations are 
accumulated in double preciSion fixed point. 

c) The standard formulas are used. 

d) The entire drum is used by the program. No accurate timing formula is 
t:.vailable, but this routine wHl run at least twice as fast as phase II of "Multiple 
~"tegression Analysis" by A. Cohen. 

e) Fixed paint means and standard deviations are scaled. Header cards identify 
output. 

f) Alphabetic 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.015 

CHI SQUARE FOR UP TO 10x10 CONTINGENCY TABLE 

Albert Newhouse January 16, 1957 
Computing and Data ProceSSing Center, University Of Houston 

a} This routine computes Chi square for systems up to 100 observations and up 
to 70 one-digit variables. 

b) Chi square is computed in fixed point arithmetic for every variable versus 
every other variable. 

c) Standard formulas are used with option for correction. 

d) 1950 locations are needed. Available in SOAP and/or absolute. 

e) Self-restoring, available in self-loading 5/c. 

f) Minimum 650, alphabetic device if SOAP version is used. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 016 

CHI SQUARE AND PIlI FOR 2x2 CONTINGENCY TABLE 

Albert Newhouse January 16, 1957 
Computing and Data Processing Center, University of Houston 

a) This routine computes Chi square and Phi for systems up to 100 observations 
and up to 70 one-digit variables. 

b) Chi square and Phi are computed in fix ed point arithmetic for every variable 
versus every other variable. 

c) Standard formulas with option for correction. 

d) 1286 locations are needed. Available in SOAP and/or absolute. 

e) Self-restoring, available in scl!-loading 5/c. 

f) Minimum 650, alphabetic device if SOAP version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

A STATISTICAL INTERPRETIVE SYSTEM 
FOR THE IBM 650 MAGNETIC DRUM CALCULATOR 

G. E. Haynam 
Case Institute of Technology 
Cleveland, Ohio 

6.0.017 

a) A three address floating point statistical interpretive routine which is a 
modification of the interpretive rouline by V. M. Wolontis described in IBM 
Technical Newsletter No. 11. 

b) Some fixed point operations are included in order to preserve the accuracy 
in some statistical calculations. 

c) Does not apply. 

d) Storage required for the interpretive system is 1500 locations, 0500 to 1999. 
The time depends upon the operation being performed. 

e) The trigonometric functions and negative multiply have been removed and the 
following operations added: float, mean, covariance, a 32, a 4, random number, 
negative, gamma function, normal probability, Poisson probability, binomial 
probability, cumulative POisson, cumulative binomial, X 2 test, t test, F test, 
clear, store loop box, restore loop box, general exponentiation, and two statistical 
read commands. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

RAP - A REGRESSION ANALYSIS PROGRAM 

C. E. Cates 
T. H. Green 
R. Y. Seaber 
R. A. Stewart 
Shell Oil Company 
Houston Research Laboratory 
Houston, Texas 

6.0.018 

a) A program written in SOAP and SIR to compute the constants and regression 
coefficients of polynomial equations which may contain up to 26 variables, of 
which up to 8 may be dependent. The equations may contain up to 26 terms, each 
of which may contain up to 5 independent variables. The variables can be inde
pendently changed by a number of different transformations as the data are entered. 

b) Data are entered as positive, four digit floating decimal numbers. Internal 
operation is in the SIR mode. (Continued on next page) 
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c) Normal least squares techniques. 

d) Program is in 2 parts, each of which uses the entire drum. Output from Part I 
is the input to Part II. Speed is a function of equation size, number of observations, 
and type of transformations. 

e) Output includes variance of dependent variable error and value of student t for 
each coefficient. 

f) Minimum 650. Alphabetic device permits printing header cards, but is not 
essential to obtain correct results. 

IBM 650 Library Program Abstracts 

FACTOR ANALYSIS 

C. W. HarriS, Dept. of Education 
W. H. Peirce, Numerical Analysis Laboratory 
University of Wisconsin 
Madison, Wisconsin 

Fileno. 6.0.020 
Statistical Programs 

a. Purpose: Using an n x n (symmetric) correlation matrix with I' s in the 
main diagonal the program produces' a maximum likelihood solution under 
the asstunption of random sampling from a multivariate normal population. 
It provides a method of converging by iteration the initial estimates of the 
unique variances; and provides a test of significance for the residuals after 
the extraction of any given number of common factors. 

b. Range: Maximum matrix size, 38 x 38. 

. Accuracy: Not given. 

Floating/Fixed: Computation is in fixed point. 

c. MatheIllatical Method: Rao's Canonical Factor Analysis method and 
Lawley's test of significance. 

d. Storage Required: Practically the entire drum is required. 

Speed: Exact timing information is not available, since it depends on the 
number of iterations necessary for convergence. One 18 x 18 matrix 
which was processed took 14 hours to meet the conditions of the Lawley 
test. 

Relocatability: Not given. 

e. Remarks: The number of iterations and hence the total time required may 
be reduced considerably by applying a less stringent significance test. 

f. 650 System: One 533 required. 

Special Devices: None, 

IBM 650 Library Program Abstracts 

FACTOR ANALYSIS 

Fileno. 6. O. 020 

ERRATA 

When loading the "Words Displaced by Punch Drum Routine" deck, location 
1964 is not properly restored. This may be remedied by adding to the deck 
on extra ca,rd as shown below. Also it is necessary to add a wire on Board 
#1, from (AL-55) to (C_44). 

Decks received on or after March 1, 1961 have been corrected. 

4111 ~6"i'-118101 ~6':,1 ;'51({,(lOOOCl:JCOI ~':,1 GO(,O():)OOOOI ?51 OOO(rOtl000019~·1 

21222122221222122222222212222222122222122221222222121222221212222222122112221222 

J J 3 Jlll) J III I 3 3 I J Jlllllll )JJllllll 3 113 III 3111111 3 lllll 311113111 3 3 III J 1111131111 3 ~ 

444 H. 4144' 4 414 4 4444 141411 U 41 U 114 4 44 III U 44 144 411111411141111 U II H41111111111 ~ 
55!!!!!!!!!!!!!!!!!!!!!I!SI!!!!!!!!!!!!SI!!!!!!!!!!!!!ISSlSS!!!!!!5!IS!!!!!!!!S! 

I G i III U I (HI is i II 51 III i 6 II i 6 iii 611 i 6 "' & Ii 51 5 6 51 6 6 6! 6 & U 161 U 6 6 56 611& 6 61 51 I & H 6 6 6 

11111111111111111111111111111111111111111111111111111111111111111111111117111111 

11111"111111111111111111111111111111111111'1111111,1111.11111111111111111"1811 

IBM 650 Library Program Abstracts 
Fileno. 6.0.021 

Statistical Programs 

CURVE AND SURFACE FITTING ON EQUALLY OR UNEQUALLY SPACED 
POINTS 

C. Hobby 
A. Newhouse 
L. Gieszl 
Computing and Data Processing Center 
UniverSity of Houston 
Houston, Texas 

a. Purpose: Fits a polynomial to the given data. By repeated use it will fit 
a polynomial to a function in several variables. 

b. Range: The number m of points allowed varies with the degree n:!i: 10 of 
the polynomial, e.g., for n = 2 or 3, m 5.99; n = 10, m :!i43. 

Accuracy: Not given. 

Floating/ Fixed: Calculations are in floating point. 

c, Mathematical Method: Not given. 

d. Storage Required: The entire drum is used. 

Speed: Not given. 

Relocatability: Not relocatable. 

e. Remarks: The program consists of three decks: 

Deck 1: Determines a set of polynomials orthogonal on the given set of 
(equally or unequally spaced) points. 

Deck 2: Uses these polynomials to fit the data in the least square sense . 

Deck 3: Will compute the accuracy of fit and/or compute the values pf the 
function for interrn.ediate points. 

The program is written in SOAP I and SIR. 

£. 650 System: One 533 required, 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. 6. O. 021 

Addenda/Errata 

"An Integrated Set of PrograIlls for Curve and Surface Fitting on Equally or 
Unequally Spaced Points," by C. Hobby, A. Newhouse, and L. G!eszl. 

(Note: Page numbers referto those in the lower right_hand corner of the pages 
in the write_up. ) 

The following corrections and additions have been submitted: 

1. For the write-up: 

On page 7, line 8, the equat~on should read: 

n Xi 
A" - L _. 

i = 1 n 
In the original the right side of the equation was positive, in error. 

On page 21, for Word 5 the line should read: 

X+A 
Word 5 Col 41-50 Number B for Z =-B- ,in floating point 

form if this option is selected. 

The underscored phrase has been added. 

On page 21, Note 3 should be corrected to read: If - ____ , then option ~ in 
Deck 2 cannot -----etc. ----. 

On page 22, correct the Col numbers as follows: 

Word 7 Col 61-62 Decimal point ---etc. ---. 
Word 8 Co163-SO Zeros 

2. In the program and listings. page 60: 

Correct card number 432 to read: 

432 STR4A LDD CON26 1218 69 1201 15(J4 

Insert the follOWing between card numbers 432 and 433: 

STO CONI7 1504 2. 1457 1560 
LOO CON27 1560 69 1563 1566 
STO CON21 1566 2. 1219 1471 
RAL STDC3 STDST 1471 65 1321 1325 

(Continued on next page) 



In the availability table, page 65, locations 1471, 1504. 1560 and 1566 
should be made unavailable. 

Programs decks furnished from the IBM 650 Program Library after August I, 
1959, incorporate the corrections given in par. Z above. 

IBM GSD Library Program Abatracts 

MULTI-VARIABLE CORRELATION 

R. Glaser 
J. Taylor 
General Electric Co. 
Utica, New York 

Fife no. 6. O. OZZ 
Statistical Programs 

a. Purpose: Multi-variable Correlation Progranl computes the correlation 
of up to five variables simultaneously, one dependent and four independent 
from an nth order matrix of simple correlation coei£icients. 

b. Range: The order of the matrix n ~ 33. 

Accuracy: Not given. 

Floating/Fixed: The elements of the correlation matrix: arc in floating 
pOint. 

c. Mathematical Method: The IImultiple-correlation" is built from the simple 
correlation coef£icientill as described in Croxton &. Cowden's "Applied 
General Statistics". Second Edition, Chapter XXI. 

d. Storage Required: Not given. 

Speed: The approximate computation time for a nve variable correlation 
is twelve seconds. 

Relocatability: Not given. 

e. ~ The progrlln1 may be used in conjunction with A. Cohen's 
"Multiple Regresaion Analysis", Phase II (File No.6. o. 001) or "Cor
relation Analysis with Annotated Output" using Option 9 (File No.6. O. 014). 
The selection of variables is made on the console for ease in sequential 
analyses. 

f. 650 SYstem: One 533 reqUired. 

Special Devices: None. 

IBM G5D Library Program Abstracts 
Fileno. 6.0.02.3 

Statistical Programs 

LEAST SQUARES CURVE FITTING WITH ORTHOOONAL POLYNOMIALS 

F. K. Chapman 
Case Institute of Technology 
Cleveland, Ohio 

a. Purpose: A best polynomial fit is obtained using orthogonal polynomials. 
Unequally spaced data points may be used and the problems of solving 
simultaneous equations are avoided. Also, a criterion for choosing the 
best degree to use is provided during the first phase of the calCUlations. 

b. Range: The present program is restricted to 100 pOints maximum and 
10th degree maximum, for the sake of optimization. It may be easily 
changed to allow for perhaps 200 points or a degree of ZO or more. 

Accuracy: Not given. 

Floatins/Fixed: Input and output are in floating point. 

c. Mathematical Method: Recursively defined orthogonal polynomials. 

d. Storage Required: There are two programs, used separately: 

Phase 1 program: 415loc. 
Phase II program: 430 lac. 

Phase I data: 26 + 5m* loco 
Phase II data: k 2 + 2k* + m + 6 loc. 

Common subroutines: 300 loco (Compiler II P I package.) 

* m = no. of data pOints; k = degree 

Speed: Phase I: =(m + 2. lkrn}secs. 
Phase II: ':!"(.7kZ + Allan + . 6m + k)secs. 

Relocatability: Not given. 

e. Remarks: This program is written in SOAP II compiler and uses the P 1 
basic package only. 

f. 650 System: One 533 reqUired. 

Special Devices: None. 

B - 650 

IBM GSD Library Program Abstracts 
Fileno. 6. O. 024 

Statistical Programs 

LS - 3 

G. Pulley 
J. W. Hamblen 
Oklahoma State University Computing Center 
Stillwater, Oklahoma 

a. Purpose: To fit polynomials of degree 1, Z. 3, and/or 4 by the method of 
Least Squares; to compute values and residuals, U desired; and to compute 
the standard error of estimate for each polynomial requested. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

c. Mathematical Method: Cholesky' s scheme is used. 

d. Storage Rcquired: The program occupies approximately 750 drum 
locations and 60 words of core storage. 

~ Less than n seconds, without computed values and residual punch 
out, where n is the number of points. 

Relocatability: Not given. 

e. Remarks: The program is self-restoring, hence may be used to obtain 
~any sets of data without reloading. 

f. 650 System: One 533, indexing registers, automatic floating decimal 
arithmetic, and lAS required. 

Special Devices: None. 

IBM G5D Library PrDgram Abstracts 

COR IV 

A. Oldehoeft 
J. W. Hamblen 
Oklahoma State University Computing Center 
StiUwate r, Oklahoma 

Fileno. 6. O. 025 
Statistical Programs 

a. Purpose: To compute the uncorrected and corrected swns of squares and 
~oducts, the correlation coefficients, standard deviations, means, 
and sums for up to 57 variables and unlimited number of observations 
(except as limited by 650 floating decimal overflow). 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

c. Mathematical Method: Standard formulae given in write-up. 

d. Storage Required: ZOOO drum locations and 60 LAS locations for maximum 
number of variables. 

Speed: Not given 

Relocatability: Not given. 

e. ~ Many studies may be processed without reloading the program. 

£. :;~t«J1~~~~: a~~:' indexing registers. automatic floating decimal 

Special Devices: None. 

IBM G5D Library Program Abstracts 

MODEM II 

A. Oldehoeft 
J. W. Hamblen 
Oklahoma State University Computing Center 
Stillwater, Oklahoma 

Fillfno. 6. O. 026 
Statistical Programs 

a. Purpose: To accept the output of COR IV (IBM 6. o. OZ5) and build the entire 
"sums of squaresll or correlation matrix in a manner such that it can be 

loaded with MA INV III (IBM 5.2.011. B. N. Carr). (Continued on next page) 
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b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: Entire program is contained in lAS. 

Speed: Not given. 

Relocatability: Not given. 

e, Remarks: None. 

f. 650 System: One 533, indexing registers, and lAS arc required. 

Special Devices: None. 

IBM 650 Library PrDgram Abstracts 

GENERAL LEAST SQUARES ANALYSIS 

J. Spector 
Picatinny Arsenal 
Dover, New Jersey 

Fileno. 6. O. 027 
Statistical Programs 

a. Purpose: Determines the polynomial of any degree up to 6 which best fits 
a set of observed data points. 

b. Range: Determination of coefficients of polynomials up to 6th degree. 

Accuracy: Not given. 

Floating/ Fixed: Floating point. 

c. Mathematical Method: Does not require that all terms be present. 
Polynollliah can be specified as having only odd powers. etc. 

d. Storage Required: Requires approximately 1460 locations. 

Speed: Speed is dependent upon the number of input data points being 
considered and the degree of the polynomial desired. 

Relocatability: Not given. 

e. Remarks: Program actually consists of two parts so that large quantities 
~ed not be kept on drum: Part 1 provides coefficients of the 
desired polynomial. Part 2 uses these coefficients to obtain calculated 
ordinates, residuals, and square-errors. 

f. 650 System: One 533, indexing registers, and automatic floating decimal 
arithmetic are required. 

Special Devices: Alphabetic device. 

IBM 650 Library PrDgram Abstracts 

THE WHERRY-WINER METHOD OF FACTOR ANALYSIS 

H. R. BrelUler 
Miss Frances Dallow 
The Standard Oil Company of Ohio 
Midland Building 
Cleveland 15. Ohio 

Fileno. 6.0.028 
Statistical Programs 

Purpose: This routine presents a method of analyzing variables on the basis 
~inter-correlations to determine whether the variations represented 
can be accounted for adequiltely by a number of basic categories smaller 
than the number initially considered. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathelllatical Method: An iterative procedure is used for stabilizing 
COlllmunalities. 

d. Storage Required: Part I (obtaining observations' subtest scores and 
correlation between subtests) requires approximately 2, 000 locations. 
Part Z (obtaining item_subtest correlations) requires 850 locations. 
Part 3 (calculating projections on group centroid vectors) requires 600 
locations. 
Part 4 (an alternative procedure to obtain summatio.ls of inter-item 

(Continued on next column) 

correlations for each subtest which failed to converge) requires 1100 
locations. 

The number of passes through Part 2 equals the number of subtests. 

Speed: Not given. 

Relocatability: Not given. 

~ Maximum number of subtests 
Maximum number of items in a subtest 
Maximum number of items 
Maximum number of obs ervations 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

15 
19 

100 
300 

Fileno. 6. o. 029 
Statistical Programs 

FITTING OF THE GAMMA_DISTRIBUTION TO RAINFALL DATA 

H. O. Hartley 
W. T. Lewish 
Iowa State College 
Ames, Iowa 

a. Purpose: This program will obtain the parameters q and r for the Ga.znma 
distribution. 

b. Range: Input data must be in the form xx. xx. r < 10. O. 

Accuracy: The parameters are accurate to four decimal places. 

Floating/Fixed: Fixed point input and output. 

Mathematical Method: The method of Maximum Likelihood and the usual 
approximation. 

d. Storage Required: Storage locations 1600-1999 are not used. 

Speed: The input cards are read at 200 cards per minute, 

Relocatability: Not in reloca'table form. 

~ Special remarks are contained in the program description. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Fil, no. 6. O. 030 

Statistical Programs 

MULTIPLE REGRESSION ANALYSIS PROGRAMS: RAP; RAPA; TRAP 

J. E. Nichols 
Houston Research Laboratory 
Shell Oil Company 
Houston 1. Texas 

Purpose: Three versions of the same regression analysis program, 
modified for use on different equipment, are included in this write-up. 

RAP is for the basic 650 with the alphabetic device. 
MPA is for the 650 with the alphabetic device, IAS. indexing registers. 
automatic floating decimal arithmetic feature. and an on-line 407. 
TRAP is for the 650 equipped as for RAPA plus one 7Z7 tape unit. 

These programs offer improvements over the previous regression analysis 
program, File Number 6. O. 018, in many important respects. Multiple 
transformation of variables as the data is entered permits more flexibility 
in the form of equations used. The programs also provide for the 
following: 

1. Additional output, some of which is optional. 
2. Error detection and correction features which check on the form of 

the data and of the equation. 
3. An option to force the curve through the origin when certain physical 

situations require this. 

Several modifications to the prograIn logic have been made which reduce 
'computing time. 

b. ~: Data is entered as positive and/or negative four_digit floating 
decimal numbers. The programs provide for the entry of 32 variables 
and up to 999 observations. Nine dependent variables can be correlated 
in one pass in the RAPA and TRAP programs, while eight is the z:naximum 
number in the RAP program. The regression equation to be litted may 
contain a maximwn of 26 terms and dependent variables. Each term may 
be the product of up to five transformed variables. all raised to various 
powers ranging from O. I to 9.9. Variable transformations are done by 
means of codes and constants. The programs provide for thirty-two 

constants and thirty_two codes. (Continued on next page) 



Accuracy: Not given. 

Floating/Fixed: Floating dec:imal adthmetic is used. RAPA and TRAP 
utilize the automatic floating decimal arithmetic feature, and RAP uses 
the programmed floating decimal arithmetic in SIR. 

Mathematical Method: Conventional least squares techniques are used. 
Matrix inversion is done by Gaussian elimination. 

d. Storage ReqUired: Each program is divided into two parts. See the 
availability tables of each part in the program write_up for the storage 
requirements. The output from TRAP, Part 1, is stored on magnetic tape, 
amI the output from RAPA and RAP, Part I, is punChed into cards. The 
output from Part I in any case is the input for Part II. 

~: The speed of each program is a function of equation size, the 
nunlbcr of observations, and the number and type of transformations of 
the variablcs. 

Helocatability: Not given. 

Remark:;: TRAP output contains 'the following,: 

1. Original least squares matrix. 
2. Inverse least squares nlatrix, 
3. A set of constants and coefficients for each dependent variable. 
4, Total variation, 
5, Variation by regression. 
6. Correlation coefficient, 
7. Error variance and standard deviation. 
B. "F" and liT II test values for each ternl. 
9. Table of residuals for each observed and calculated dependent 

variable. 
10. Sum of residuals squared. 
11. Chi~square test values. 
12. Variance check to indicate round~off errors, if any. 

RAPA and RAP outputs do not contain items 9, 10, 11 and 12. 
RAP is further limited by not containing items 4, 5 and 6 in the above list. 

f, IBM 650 System: 

1. For RAP: One 533 and the alphabetic device. 
2. For RAPA: One 533, alphabetic device, lAS, indexing registers, 

automatic floating decimal arithmetic feature, and an on-line 407. 
3. For TRAP: Same system as for RAPA plus one 727 tape unit. 

IBM 650 Library Program Abstracts 
Filt: no, 6. O. 030 

Errata 

"Multiple Regression Analysis Programs: RAP, RAPA, TRAP" by J. E, Nichols. 

The following correction has been submitted for the addenda sheet of the above writeup. 
It affects only the page entitled IDENTIFICATION OF CARDS; the card deck. is accurate. 

The column reading 7~OOI - 7-025 Sample Data - TRAP, RAPA. RAP should be 
cbanged to re ad 

7-001 - 7-075 Sample Data - TRAP, RAPA, RAP 

IBM 650 Library Program Abstracts 

MULTIPLE REGRESSION ANALYSIS 

Mrs, Emma E. lulo 
State College of Washington 
Computing Center 
Pullman, Washington 

Filt: no. 6. O. 031 
Statistical Programs 

a. Purpose: This program completes a multiple regression analysis and 
provides related statistics in concise form, utilizing a minimum number 
of control cards. 

b. Ranl'e: Maximum number of variables is 25. Maximwn number of obser
vations is 9999. The maximum size of any single variable is eight digits. 
All output (except identification and number of observations) is in floating 
decimal notation. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

Mathematical Method: Sec the program write-up. 

d. Storage Required: The entire drum. 

Speed: Sec timing chart in the program write-up. 

Relocatability: Not rclocatable. 
(Continued on next column) 

B - 650 

Remarks: Input data is checked for proper sequence of card number within 
~ion number. Any number of selected independent variables may 
be elimiIlated from thc regression equation, if desired. The program utilizcs 
the "Matrix Inversion Routin(! I (MIR 1)," by K. B. Williams, IBM 650 
Library Program No.5. 2.012. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature. 

IBM 650 Library Program Abstracts 
Filt:no. 6. O. 032 

Statistical Programs 

CORRELATION ANALYSIS WITH ANNOTATED OUTPUT - PART II 

Staff, The Service Bureau Corporation 
Washington, D. C, 

Purpose: This program does the following: 

Computes the inverse of a matrix. 
Loads any number of matrices as one continuous 650 operation. 
Extracts any number of submatricea from a loaded matrix. 
Identifies output by alphabetic header cards. 
Punches the inverses in such a manner that columns of the inverse 

appear as columns in the listing. 

b. ~: Matrices up to 25 x 25 may be inverted. Any number of rows and 
columns rnay be omitted. 

Accuracy: Inversion is in single-precision floating decimal form. 

Floating/Fixed: Floating decimal. 

Mathematical Method: The inverting part of the routine is that of 
D. W. Sweeney. Gaussian elimination is performed. 

d. Storage Required: The entire drum is used for a 25 x 25 matrix. 

Speed: The inversion, exclusive of input and output time, requires 
appr;ximately O. 072n3 seconds, where n is the order of the matrix. 

Relocatability: Not relocatable. 

~: None. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

lOx 90 CORRELATION COEFFICIENTS 

J, E. Farmer 
Computing Center 
State College of Washington 
Pullman, Washington 

Filt: no. 6. O. 033 
Statistical Programs 

Purpose; This program provides simple correlation coefficients and 
related data for up to ten dependent variables correlated with up to 90 
independent variables. 

b. Range: Maximum number of observations is 9999. Maximum size of 
any single variable is eight digits (positive or negative). 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

Mathematical Method: See the program write~up. 

d. Storage Required: The entire drum. 

Speed: For reading and computing, time required = 2(i + d) + 5d + Bi + 5id 
seconds per observation, where d is the number 208 
of dependent variables and i is the number of 
independent variables. 

For punching, time required = (i + d + id)(O.6) seconds per problem. 

Relocatability: Not relocatable. 

Remarks: An unpacking routine must be written for each problenl to place 
~in particular locations in normalized form. Zero is treated as a 
significant observation. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature are required. 
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IBM 850 Library Program Abstracts 

rl 10 x 90 Correlation Coefficients, " by J. E. Farmer 

File no. 6. O. 033 
Errata 

The following correction has been submitted far the write-up, page 4, paragraph 
E •• subparagraph 3. The last sentence there should be changed to read: 

"If not, the unpacking. routine must be loaded separately and behind the main 

program deck." 

IBM 850 Library Program Abstracts 
File no. 6, O. 034 

Statistical Programs 

ANA'LYSIS OF V ARlANCE OR COVARIANCE AND ADJUST MEANS PROGRAM 

G. Ingram 
State College of Washington 
Computing Center 
Pullman, Washington 

a. Purpose: This program computes either the complete analysis of 
variance or analysis of covariance, including F values. In addition, 
adjusted means may be com.puted for the analysis of covariance. 

h. ~: Maximum number of variables is six. Maximum number of 
observations is 9999. Maximwn number of sources of variation is 60. 
All output is in floating decimal form. There can be no missing 
observations. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

Mathematical Method: See the program write-up. 

d, Storage Required: The entire drtun is used. 

Speed: See the timing table in the program write -up. 

Relocatability: Not relocatable. 

Remarks: None. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature. 

IBM 850 Library Program Abstracts 

RANDOM NORMAL DEVIATES 

R. A. Conger 
The Emerson Electric Mfg. Co. 
St. Louis 21, Missouri 

Fili':no. 6.0.035 
Statistical Programs 

Purpose: This is a relocatable subroutine which will generate a random 
number upon entry. A sequence of these numbers produced by repeated 
entry will be approximately normally distributed with mean X and variance 
s2 supplied by the user. The Central Limit Theorem is utilized to 
produce a t-distribution with N degrees of freedom. The sequence is 
asymptotically pseudo-Gaussian as the value of N, supplied by the user, 
becomes increasingly large. 

Accuracy: Does not apply. 

Floating/Fixed: Floating decimal. 

Mathematical Method: A sequence of uniformly distributed random numbers 
is generated by the mUltiplicative congruence method. A group of N of 
these is then added to produce a single random deviate having zero mean and 
unit variance. These random deviates are then modified so that they have 
mean X and variance s2. For most problems a value of 10 for N is 
sufficiently large. However, when sampling from the tails of the distribution 
is fairly important, N should be larger. 

d, Storage Required: 35 storage locations are used. 

Speed: The time required is approximately (25 N + 50) milliseconds. 

Relocatability: Relocatable. 

Remarks: Values of X = 0, s2 = I, and N = 10 are incorporated into the 
program. The user need only change any of these which are unsatisfactory 
for his needs. A fourth parameter, R o ' which determines all subsequent 
random numbers generate~fby the subroutine, must be changed if different 
sequences are desired. 

(Continued on next column) 

f. IBM 650 Systern: One 533 and autornatic floating decimal aritlunetic 
feature are required. 

IBM 850 Library Program Abstracts 

GENERAL ANALYSIS OF VARIANCE 

J. E. Farmer 
Computing Center 
State College of Washington 
Pullrnan, Washington 

FileM. 6. O. 036 
Statistical Programs 

Purpose: This program computes the swns of squares necessary to 
compute an analysis of variance, as well as the mean and a measure of 
dispersion for each variable. 

b. Range: Maxirnum number of variables is 99. Maximwn number of 
observations is 9999. Maximum size of any single variable is eight 
digits. Maximtun number of cornponents (without special identification 
procedures) is 98. Corrected sums of squares for all interactions 
obtained are corrected with the grand total correction term only, and 
not for any main effects. One pass of input data through the machine is 
required for each component except IITota!". 

Accuracy: Not given. 

Floating/Fixed: Floating decimal, 

Mathematical Method: Not given. 

d. Storage Required: The entire drum. 

Speed: Not given. 

Relocatability: Not relocatable. 

Remarks: Corrected sum of squares for any given level represents 
the "within" corrected swn of squares for that particular level. Zero 
may be significant or nonsignificant through use of a control card. 

f. IBM 650 System: One 533, indexing registers and automatic floating 
decimal arithmetic feature. 

IBM 850 Library Program Abstracts 
Fileno, 6.0.037 

Statistical Programs 

CORRELATION ANALYSIS WITH ANNOTATED OUTPUT _ PART III 

Marlene Hirsch 
The Service Bureau Corporation 
Washington, D. C. 

Purpose: This program computes regression coefficients, constant term 
of the regression equation, partial correlation coefficients, unbiased 
standard error of the regression coefficients, computed t, biased and 
unbiased standard error of estimate, multiple correlation coefficient and 
computed F. Any number of problems can be loaded as one continuous 
operation; options for deleting variables or omitting output are provided; 
and output is completely identified. 

b. Range: Maximum number of variables permitted is 25. Input and output 
are in floating decimal. Only that portion of the correlation matrix 
inverse above the main diagonal is used; whereas the program available 
under IBM 650 Program Library File Number 6, O. 001 uses the portion 
below the main diagonal. The inverse should be syrnmetric for the 
result in either case to be accurate. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal in the SIR mode. 

Mathematical Method: The standard formulas are used, 

d. Storage Required: The entire drwn is used. 

Speed: The maximum time for processing a complete problem is less 
than two minute s. 

Relocatability: Not relocatable. 

~: Both input and output for this program are compatible with 
several existing programs (e. g., file number 6. O. 014, 6. O. 001, and 
6. O. 03Z). 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 
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Filtno. b. D. 038 

Statistical Programs 

PAIRED COMPARISONS FROM BALANCED INCOMPLETE BLOCKS 

H. Gullikscn 
L. Tucker 
Educational Testing Service 

and Princeton University 
Princeton, New Jersey 

Purpose: This program utilizes input data from a questionnaire involving 
31 objects arranged in 31 blocks of six objects each, and gives the paired 
compariBons matrix and scale values determined from this matrix. 

b. Range: The program will handle a maximum of 999 subjects in a single 
group. 

Accuracy: Proportions are rounded to (ol1r decimals. The approximations 
for the normal deviate, arc sine, and logistic have a maximum discrepancy 
of O. 0005 for proportions between 0.98 and O. OZ. 

Floating/Fixed: Fixed deciInal. 

Mathematical Method: The least squares solution for scale values is used. 
Scale values are computed using the normal deviate, the arc sine, and the 
logistic transform. 

d. Storage Required: The program uses 1,904 drum storage locations. 

Speed: Each subject is processed in approximately 35 seconds. The final 
paired comparisons computations for the total group requires approximately 
fifteen minutes. 

Relocatability: Not relocatable. 

Remarks: It is desirable to use the auxiliary checking program to insure 
that the input cards are in correct form. This program checks to see that 
the cards are in consecutive numerical order and that each item contains 
some permutation of the rank orders I to 6. Errors here may produce 
misleading results. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

ORTHOGONAL POLYNOMIAL CURVE FITTER 

E. McCauley 
J. Kaehler 
Wayne State University 
DetrOit, MiChigan 

Filuo. 6. o. 039 
Statistical Programs 

Purpose: The program fits least square polynomial of i points to degree m. 

b. Range: Z SiS 99; 1 S m S 19. 

Accuracy: The coefficient output is computed to double precision accuracy. 

Floating/Fixed: Input and output are in fixed decimal form. 

c. Mathematical Method: Least squares curve fitting with orthogonal poly
nomials. 

d. Storage Required: Program requires approximately 1900 10c!1tions; locations 
0900-0999 are reserved for an optional weight computing subroutine. 

Speed: Maximum time for curve fitting is Z5 minutes. 

Relocatability: Not given. 

Remarks: Three methods IJf weighting may be used: 

1. Uniform weights. 

Z. Weights arbitrarily assigned to each point. 

3. Weights as computed by any subroutine not longer than 100 words. 

The complete routine consists of three sections: 

1. Curve Fitter 

Z. Discriminator, which selects and evaluates best fitted curve. 

3. Evaluator (in SOAP II form) which may be utilized to evaluate any 
polynomial (I S m :s 19) from section 1 above. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required if re-assembly of SOAP 11 
deck is desired. 

IBM 650 Library Program Abstracts 
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File no. 6. O. 040 
StaUsUcal Programs 

DETERMINING PROBABILITIES FROM A FITTED GAMMA DISTRIBUTION 

H. O. Hartley 
W. T. Lewtah 
Iowa State University 
Ames, Iowa 

PUrpose: This program computes three declmal digit probab1llUes am is a sequel 
to "Fitting of the Gamma-DistribuUon to Ra.infall Data" by H. O. Hartley and 
W. T. l.ew1sb (file '6. O. 029). 

b. Range: The parameter 't/ must be less than 100, but q must be greater than 0.2 and 
be less than 100. 

Accuracy: Usually 3 decimal digits, but at the extremes, accuracy will be less. 

Floating/Fixed: Fixed decimal arithmeUc is used. 

c. Mathematical Method: For q < 7.0 probab1l1Ues are computed from a stored table 
Of the Incomplete Gamma. Funct1on. Linear and/or quadratic interpolaUon Is used 
within the table. For q :> 7. O. Wllson-Hllferty approximaUon, requiring a table of 
Nonnal Probabilities, was used. 

d. Storage Required: EnUre drum Is used. 

Speech About seven seconds for 20 probability values. 

RelocatablUty: Not relocatable. 

Remarks: Up to twenty proba.bU1tles are packed per output card. The levels at 
WiiiCii1iie probabllitles are calculated can be very easily changed. 

f. IBM 650 System: One 533 required. 

Pil. no. 6. O. 041 
IBM 650 Library Program Abstracta Statistical Programs 

SEASONAL ADJUSTMENT OF ECONOMIC TIME SERIES 

S. H. Haeeksl 
IBM. st. Lwis. Mo. 

PUrpose: Tbls program Is designed to isolate aDd. remove the seasonal factor in 
~1es. . 

b. Range: From five to ten years of monthly data may be adjusted at one Ume. Longer 
iiiiieS may be broken down Into ten-year periods and overlapped. 

Accuracy: Does not apply. 

Floatblg/Flxed.: FOR TRANSIT floating decimal mode. 

MathemaUcal Method: Shiskin-Eisenpress. 

d. Storage Required: The enUre drwn is used. 

Speed: Ten years of monthly data are processed. in thirty minutes. 

Relocatabillty: Not given. 

Remarks: The original so\U'ce program was written In FOR TRANSIT. and may 
thus be complled OIl the "700 series" machInes. 

f. IBM 650 System: One 533 required. 

Speotal Devices: None. 

IBM 650 Library Program Abstracts 
Fire no. 6. O. 042 

Statistical Programs 

PROGRAM TO CALCULATE SEASONALLY ADJUSTED INDICES 

W. Mebl 
PrudenUal LIfe Insurance Company 
Newark. New Jersey 

M.Turln 
IBM. New York 

a. Purpose: The program ~ll adjust a time series, generally composed of a trend. 
cycUcal movement, seasonal variat1ons, and random or irregular Quctu&Uons, to 
a fonn that shows primarlly the non-eeaaonaI movements. 

(Continued on next page) 
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b. Range: The program will process series of from 6 years through 21 years duration. 
~r1giDal observations may be missing. 

Accuracy: Final movmg seasonal indices to 0.1%. 

Floattng/F1xed: Fixed decimal arithmetlo is used. 

c. Mathematioal Method: The method is a modW.cat1ou. of the B.lreau of Census 
MOihOd L 

d. Storage Required: The entire drum 18 used.. 

Speed.: 10 year serles (120 inptt items) .. approximately 4 minutes. 
-- 21 year series (252 inPQ.t items) .. approximately 15 minutes. 

RelocatablUty: Not relocatable. 

e. Remarks: Doe to storage space requirements. it is necessary to reload the 
iDStnlctiODS with each series to be adjusted. 

f. IBM 650 ~, a.. 533 reqalred. 

IBM 650 Library Program Abstracts 
File '/10. 6.0,043 

BtaUstica.l Programs 

MINIMAX POLYNOMIAL APPROXIMATION ON A FINITE POINT BET 

D. w. Marquardt 
Mary Anne stormfeltz 
E. I. duPont de Nemours & Co •• Inc. 
Wilmington, Delaware 

a. Purpose: To compllte the polynomial of specified degree n which approximates in 
iiieiiiiiiimax sense to a f1ntte set of points (values of some funcUon f (X) on a finite 
lnIerval). 

b. Range: Up to 100 values of f(Xl); where the x.,. i = I, 2 ••••• N may be spaced 88 
aeaIreci CD any finite interval. 
Degree of polynomial: 1 S n :s: 12 

Accuracy: Program normalizes range of x., to .. l :s: xt S 1. to mID1mize rOUDJoff 
error. Accuracy is limited only by roUIdoff. 

Floating/Fixed: FloatlDg decimal arithmetic is used. 

Mathematical Method: This program uses the Iterative method of P. C. CUrtis 
ana W. L. Fr8iik, as described in the Preprints of papers presented at the June 
1958 meeting oft.he Association for Compating Machinery, pages 23-1 to 23-3. 

d. Storage Required: Most of dl'UDl, all of immediate access storage. 

Speed: Depends upon N. n, and number of Iterations required. 

Typical cases: N '" 33 
N'" 33 
N=33 
N '" 51 

Relocatabtltty: Not reloeatable. 

• -3 .-5 .-7 .-5 
time = 3 min • 
time = 5 min. 
time = 12 min. 
"time = 6 min. 

Rental'k8:" Ontpu.t includes: coefficients ofminlmax polynomial. m1nJDlBlI: error 
of the apprOXimation, normalization constants. Utility board is used. 

f. IBM 650 System: One 533 (or one on line 407). indexing registers, lAS ami 
automatie noatlDg decimal arithmetic feature. 

IBM 650 Library Program Abstracts 

AN ANALYSIS OF VARIANCE PROGRAM FOR THE IBM 650 

J. W. Johnson 
Canadian Army Operational Research EstabUsbment 
ottawa. Ontario 
Canada 

Fjl~nQ. 6.0.044 
Statistical Programs 

a. Purpose: This program calculates the analysis of varJ.ance table including the com
ponents of variance for crossed, nested, or mixed experiments with three or fewer 
factors, 

b. Range: The restrictions imposed by use of this program are: 
-- qr+rS920 

(number of digits in r x ) S 10 
(number of digits in r x2) S 20 
The sizes of p and n are restricted only by word size. 
The number of replicati.ons must be constant. 

Accuracy: Double precision arithmetic is used in summing squared terms to preserve 

iCciiril"CY. (Contin~ed on next column) 

FloatlDg/Fbted: Fixed decimal arithmetic. 

Mathematical Method: Double precision ari~et1c is used. Computational tech
niques are those described in Bennet and Franklin. Statistical Analysis in ChemJstry 
and the ChemJcallndustry, Wiley, New York. 

d. Storage Required: Not given. 

Speed: The example problem required about 75 seconds. 

RelocatabU1ty: Not given, 

Remarks: 1. The ratio of the nwnber of levels in the sample to that in the corresponding 
--- population Is entered as either 0 or 1. That is, finite random models cannot 

be analyzed with this program.. 

2. The program may be comlitioned to punch the partial sums and means, 
and cell sums of squares and variances. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 65D Library Program Abstracts 

COMPLETE PAIRED COMPARISONS SCHEDULE 
(PARCOPLETwZ w2l) 

Harold Gulliksen 
Psychology Department 
Princeton University 
Princeton, New Jersey 

Fi'",,,. 6. O. 045 

a. Purpose: Thls program utilizes input data (rom a paired comparison 
questionnaire of 21 objects or leu (with or without the LikewDlslike 
aection) and punches out the summary data for each subject and the 
scale values. The detail paired comparison matrix may be punched 
out or omitted as desired. • 

b. ::;~99 ~:~J~:~~Yin !l~~~~~!/~i:;:.: i~:er::l:~~SW::~::;~::h:~~imum 
Proportions are rounded to foul' decimals .. The approximation for the 
normal deviate, arc slne, and logistic have a maximum discrepancy of 
.0005 (or proportions between. 98 and. 02. 

c. Mathematical Methods: The least squares solution for scale values is 
used. Scale values are computed, ualng the normal deviate, the arc 
sine, and the logistic transform. 

d. Storage Requirements, Speed, Relocatability: The analysis program 
utilizes 197Z drum locations, and is not relocatable. Depending on 
the number of stimuli in the questionnaire the program processes 
each subject in about three to 15 seconds and the final paired comparisons 
computations for the total group take from One to five minutes. 

e. Additional Remarks, Precautions or Restrictions: It is desirable to 
use the aWClhary checking program to insure that the input cards are 
in correct form. This prOgrarr checks to see that the cards are in 
consecutive numerical order and that each item response is a 1 or a 
2. Errors here may produce misleading results. 

f. Equipment Specifications: It reqUires the minimum ~50 inatallation and 
uses the standara 80~go board for eight ten~digU words for the 533 
input~output. 

IBM 65D Library Program Abstract. 

MULTIPLE REGRESSION ANALYSIS 

Numerical Computation Laboratory 
Ohio State University Rellearch Center 
Columbus lZ, Ohio 

FihtlO. 6.0.046 

a. Purpose: This program performs the multiple regression analysis 
under the hypotheSiS 

y = bl:l) t b 2x2 t· .. + blI + bl+ l ' 

The Xi are the observable Independent variables, the y ill the 
observable dependent variable, and the b i , called the regression 
coefficientS, are the constants to be elltimated. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: All input data must be described by six digit fixed 
point numbers of the form XXX. XXX. 

c. Mathematical Method: The method used is a standard one {or 
multiple regression analysis. Details are contaIned in the program 
writewup. 

d. Storage Required: ThiB program utillzes the entire drum and high 
speed storage. 

(Continued on next page) 



~: Not given. 

Rclocatabitity: Not relocatable. 

e. Remarks: Several sets of y's may be used with the same set of x's. 
~cms will be solved simultaneously and separate sets of 
solutions for the b i will be obtained. In particular, if 

I '" maximum number of independent variables 
J = maximum number of dependeni variables 
K:: 1 + J 

it is pOSSIble to solve any problem [or arbirary I and J provided 
It J=K~lOandI~18. 

The number of observations which can be accomodated, N, is in 
the range I N 9999, subject to the mathematical relltriction 
N'> I + 1. - -

IBM 650 IJbrary Program Abstracts 
FilrntJ. 6.0.04/, 

If several separate problems are to be solved, they may be stacked 
consecutively. All punched results will contain Ipecific identification. 

This program contains four subroutines; they are used for tracing, 
punching. and loading. 

!. 650 System: This program utithes the basic 650 and all of the 
features of the 653B4 - high IIpeed storage, three indeXing accumulators. 
and the automatic floating decimal device. 

IBM 650 IJbrary Program Abstracts 

SIMPLE CORRELATION - CORI 

Numerical Computation Laboratory 
Ohio St ... te Univer~ity Rellcarch Center 
Columbus ll, Ohio 

F,leno.6.0.047 

a. Purpose: CORI computes simple correlations between two variables, ~ 

and Xl' Results include Bums. sums of squares, sums of crossproducts, 
means, standard deviation, variance, covariance, correlation coefficient, 
and its square. 

b. Range: This routine will handle up to 60 variables at a time and compute 
up to 427 correlations. 

Accuracy: Not given. 

Floating/Fixed: Fixed point data forms - see write-up for details. 

c. Mathematical Method: The computations of CO~ are baaed on the formula: 

d. Storage Requirements: CORI occupies essentially the entire drum. 

Speed: Tim~ requiTed for accumulation of sums is approximately {in minutes} 

625 (2. Sa + b)c where a " nUlTIber of variables 
b", number of correlations 
c :: number of observations 

Correlation requires approximately (in seconds) 
1.5n, where n is number of correlations. 

Relocatability: Not relocatable. 

e. ~ See write-up lor restrictions of input deck. 

C. 650 System: Minimum 650; no special equipment required. 

IBM 650 IJbrary Program Abstracts 

GENERAL TABULATION PROGRAM 

V. H. Nicholson 
Agricultural Marketing Service 
U.S. Dept. of Agriculture 
Wa shington 25, D. C. 

Fil'n~. 6. O. 048 

a. Purpose: The purpose of this program is to tabulate any desired field 
of 10 digits or less controlling on minor, intermediate, and major fields 

(Continued on next column) 

of 5 or less columns each. As many as 6 fields of 10 digits or less may 
be tabulated at one time. No total must exceed 10 digits. 

By punching one control card~controls can be shifted to any columns o! 
the card and Helds in any part oC the data card may be tabulated. 

b. Restrictions, R.lnge: S\lmo accumulated must be 10 digits or leos. 
Fixed decimal point is used throughout. 

c. Method: Does not apply. 

d. Storage Requirements: Storage required is approximately 800 locations. 
Program is written in one per card SOAP 11 language and can be completely 
relocated. Speed varies from 150 to 200 Input cards per mInute depending 
upon the number of fields tabulated. 

e. ~ Can be u~ed to tabulate fewer than (, Helds If desired. 

r. IBM 650 System: Runs on minimum 650 equipment. 

IBM 650 IJbrary Program Abstracts 

CALCULATION OF THE AUTO-CORRELATION FUNCTION 
AND THE SPECTRAL DENSITY 

Mrs. V. D. Mikuteit 
Battelle Memorial Inltitute 
505 King Avenue 
Columbus I, Ohio 

Filrno. 6.0.04'1 

a. Puxpose: This computer program computes the auto-correlation function 
~pectral denaity. The progl'axn is divided into two phases as follows: 

Phase I ~ Part t: Calculation of the xnean value, 7 

B - 650 

Part 2: Calculation of the auto-corxelation function, Rf{K) 

Phase II - Calculation oC the I!rpectral density, Wf(w). 

The two phases are used independently. The output of Phale I is the input 
for Phase II. 

b. Limitations of Program: Range: Phase I - The input data must not exceed 
four slgmucant dlgds over the range -1000 < {{t).:;. 1000 where the decimal 
point may be arbitrary. The nuxnber of observations (N) mUlt be le811 than 
10,000. 

Phase II - The range of the discrete variable K xnust be less 
than 1350. In general the range of K is defined as O~ K< N/5*. 

Accuracy: Phase I - The mean value is calculated to the saxne numbe:r- of 
significant digits as the given function. The auto·correlation function is 
computed to one more significant figure than the given input. 

Phase II - The spectral density is evaluated to one more 
significant figure than the auto-correlahon function. 

c. Mathematical Method: Formulae are given in the write-up. 

d. Storage Requirements: Phase I - ApprOXimately 500 drum locations are used. 

Phase II - Almost the entire drum is used. Locations 0000-1350 
are, however, reserved for storage of input data. For open memory 
locations of both phases see the availab_ility tables included in the write-up. 

Speed: Computation speed of the coxnputer program is dependent on the 
number of input data. Approxirn.ate formulae axe given in the write-up. 

Relocatability: The program cannot be relocated. 

e. Remarks: NO.le. 

f. 650 System: One 533, indexing regIe tel's, floating poInt device, and three 
~re xequired. 

Special Devicel: None 

IBM 650 IJbrary Program Abstracts 

CALCULATION OF THE CROSS-CORRELATIO~ FUNCTION 
AND THE CROSS-SPECTRAL DENSITY 

Mrs. V. D. Milkuteit 
Battelle MelUorial Institute 
505 King Avenue 
Columbia 1, Ohio 

Fileno. 6.0.050 

a. Purpose: This computer program computes the cross-correlation function 
and the eroso-spectral densi.ty. The program is divided into two phases 
as follows: 

Phase 1 - Calculation of the cross-correlation functions Ruv(K) and Rvu(k). 

Phase II - Calculation of the cross-spectral density. Wvu(w). 

The two phases are used independently. The output of Phase 1 is the input 
for Phase II. 

b. ~Q~ Range: Phase I - The input data lUust not exceed 
four Significant digits over the range 0 L. u(t), v(t) t.. 1000 where the 
decimal pOint may be arbitl'al'y. The number of observations, N must be 

(Continued on next page) 
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less than la, 000. 

Phase II ~ The range of the discrete variable K must be less than 700. 
In general the range of K is defined as 0'::: K::: N Is. >:< 

ACCUJ;"acy: Phase I ~ The cro6s~corre1ation function is computed to one 
more significant figure than the given input. 

Phase II _ The cross-spectral density is evaluated to the same significant 
figure as the cross-correlation function. 

c. Mathematical Method: Formulae are given in the write-up. 

d. Storage RequirementB: Phase I - ApproKimately 260 drum locations are 
used. 

Phase 11 - Approximately the entire drum is used. Locations 0000-1400 
are, however, reserved for storage of input data. For open locations 
of both phases see availability tables of the write-up. 

~ Computation speed of the program is dependent on the number of 
input data. Approximate fo-rmulae are given in the write-up. 

Relocatability: The program cannot be relocated. 

e. Rema:-ks: None. 

£. 650 System: One 533, indexing registers, floating point device, and two 
tape units are required. 

Special Devices: None. 

Fi/t!Tlo. 6.0.051 
IBM 650 IJbrary Program Abstracts 

FITTlliG OF DATA TO THE TWO PARAMETER GAMMA DISTRIBUTION 
WITH SPECIAL REFERENCE TO RAINFALL DATA 

H. O. Hartley 
W. T. Lewish 
Computing Group 
Statil!ltical Laboratory 
Iowa State Univenity 
of Science and TeChnology 
Ames, Iowa 

a. Purpose: Calculates the two parameters q andJ:,.for the Gamma. 
distribution as welI as the mean, vaJ"iance and the covariance. 

b. ~: Input - 4 digits or less and leSll than 20,000 observations 
Output -lI,~. and i.:S,lOO 
Variance and coval"iance scaled I 

Accuracy: If cf:..u~.S77l maximum error q '" 0.0088% 

If .S77l ~ u =- 4 m.aximum error'" 0.0054"1Q 

for additional information see reference in the program 
description. 

Floating/Fixed: AU calc,dations in IixC!d. 

c. Mathematical Method: Greenwood and DUmond'EI polynomial approximatlonl!l 
to the maximum likelihood method. 

d. Storage Re9uirementEl: Entire drum (2,000 words). 

~ 4 digits input data. about 170/min. 3 digits or leu at lOO/min. 
Punch loop o{ about l seconds. 

e. Remarks! Test example and answers contained in description. 

r. IBM 650 System: One 533 required. 

IBM 65D IJbrary Program Abstracts 

54 X 54 CORRELATION COEFFICIENTS 

James E. Farmer 
Computing Center 
Wa,hington State University 
Pullman, Washington 

Fi/trlo. 6.0.052 

a. Pur'f'.lse: This program provides dmp!e correlation coefficients aIld 
related statistics for aU combinations of up to 54 variables. Zero is 
consldered as a significant obl!lervation. 

b. Range: Maximum number of variables 54. Maximum !!Iize of any 
variable is eight digits {pollitive or negative}. 

(Continued on next colunm) 

Floating/Fixed: Floating Decimal. 

c. Mathematical Method: See program write~up. 

d. Storage Required: Entire lOOO word drum. 

Timing approximation l 
Input--seconds/observation; V + lO - l5 

100 
Output--seconds/problem ; 0.5 (V)(V-l) 

where V '" number of variables. 

Relocatability: Not relocatable. 

e. Remarks: Original data cardEi may be uEled as input. Eleven or marl) 
vana6leEi reqUire the use of an unpacking routine. 

f. IBM 6S0 System: One 533, lOa a word drum, indexing registera aIld 
automatic lloatlDg decimal arithmetic. 

IBM 650 IJbrary Program Abstracts 

FOUR WAY ANALYSIS OF VARIANCE 

Numerical Computation Laboratory 
Ohio State University Research Center 
Columbus 12, Ohio 

Fil~Tlo. 6.0.053 

a. Purpose: This routine produces the analysis of variance table as 
described in the detailed program write-up. All means on one, two, 
three, and four subscripts (i.e., replications are always averaged) 
together with estimates for the nlain effects and first and second interaction 
effects are computed. 

b. ~: Not given. 

Accuracy: Not given. 

Floating/Fixed: Fixcd point illput and output. Included in the output is 
the error computation. 

c. Mathematical Method: See program write-up. 

d. Storage Reguirements: Locations occupied: 14S0-1999 (859 words) 

Speed: Not given. 

Rclocatability: Not relocatable. 

Remarks: This routine is easily adapted to any bmaller dimensional 
analysis of variance, with or without replications. The replication 
subscript is always -~-~. 

The program card deck includes the loading and punching subroutines 
(and the necessary control cards for these subroutines) which are 
used by the program. 

[. 650 System: Minimu:m 650, no special equipment is needed. 

IBM 650 IJbrary Program Abstracts 

TWO VARrABLE LINEAR REGRESSION AND CORRELATION 

Philip J. Kinsler 
Oscar Mayer &: Co. 
Madison, Wisconsin 

a. Purpose: This program fits a straight Hne: 

y; a 1- bX 

Filt!"o. 6. O. 054 

by the method of Least Squares. It also produces the arithmetic mean 
and standard dev\attonof each variable, the simple correlation coefficient 
and the standard error of estimate about the fitted line. If desired, the 
basic summations developed for calculation coefficient and the standard 
error of estimate about the fitted line. If desired, the basic summations 
developed for calculating these statistics can be punched out. 

b. Restrictions, Range: Input data are limited to fixed decimal numbers 
of no more than 8 digits. The number of observations is essentially 
unlimited. (99,999 observations maximum). Output is in floating decimal 
notation. 

c. Method: The Method of Least Squares is used for fitting the line. The 
~d deviations are computed as unbiased estimates. 

d. Storage Reguirements: Uses 371 instructions in three·instruction-per
card format. Data cards feed at 60 cards per minute. Punch· out occurs 
almost immediately after last data card is read. This program is not 
relocatable. 

e. Remarks: Program deck includes the Erco Floating Decimal Point Sub
routine (650 lile Z. O. 009) and the square root subroutine from the Trimble

(Continued on next page) 



Kubic Intel'pretLvc Floating Decimal Point System ([13M Technical 
Newsletter No. BI. Bolh o£ thesc subroutines arc mouWeu slir,htly. 

f. IBM 650 System: Minimum 650. 

IBM 650 Library PrDgram Abstracts 

MISSING DATA CORRELATION COEFFICIENTS 

James E. Farm!;!r 
Computing C!;!ntel' 
Washington State Univel'sity 
Pullman, Washington 

Flltn'" 6.0.055 

a. PUl'pose: This progl'am provides simple cOl'l'elation coefficients and 
related statistics fol' aU combinations of up to Z3 variables. zlro is 
consjdel'ed as a non-significant or missing datum, the zel'o variable 
and its pairs are eliminated from the computation for this observation. 
The progl'am makes maximum utilization of data not miuing (;I 0). 

b. Range: Maximum number of variables hi l3. Maximum size of any 
variable is eight digits (positive or negative). 

Floatinll/Fixed: Floating decimal. 

c. Mathematical Method: See progl'am write-up. 

d. Storage Required: Entire 2, 000 word drum. 

13!V)(V-l) 
Speed: Timing approximation: Input--secondlil/observation;' 2.08 
Output--seconds = 0.75 (V)(V-I) where V = number of variables. 

Relocatability: Not relocatable. 

e. Remarks: Original data cards in any format may be uliled alii input. 
Eleven or more variables require the usc of an unpacking routine. 

£. IBM 650 System: One 533, Z. 000 word drum, indexing registers and 
automatic floating decimal arithmetic. 

IBM 650 Library Program Abstracts 

ESSO STEPW[5E REGRESSION PROGRAM 

M. A. Efroymson 
Esso Research &: Engineering 
Linden, N. J. 

Fi~n". 6.0.056 

a. Purpose: Computes and prints the F-value, regression coefficients, 
standard error Dr coefficients, "A" coefncients, invel'se of variables in 
regression and variance of actual and predicated values of dependent variable. 

The equation may contain up to 33 independent variables, and each set oC 
data can be assigned a difCerent weight if desired. 

Variables enter automatically on basis of goodness of Ht 01' in any desired 
preselected order. From one liIet of da.ta, either one or a number of 
dlffel'ent regression can be automatically calculated correlating any of the 
variables against any group of other variables. 

b. Restrictions, Range: Data are entered in 10 digit fixed points. 

c. Method: Normal least sequence techniques. 

d. StoraGe Requirements: Entire drum is used - non-relocatable. 

e. ~ Output is complete in fixed point decimal form, one iteratiGn 
at a time. It is superior to that available from other regression progl'arns 
available from 650 library. 

f. IBM 650 System: Minimum 650 with one 533. 

IBM 650 Librar-, Program Abstracts 

ANALYSIS OF CONY ARIANCE 
DISPROpORTIONATE SUBCLASS NUMBERS 

Glenn R. Ingram 
Assistant Computing Analyst 
Washington State University 
Pullman, Washington 

Filuo. 6. O. 057 

a. Purpose: This prGgram computes the statistics for an analySiS oC 
convariance, allowing for disproportionate subclass numbers, and 
assumi.ng that interactions are zero. The analysis ie completed, and 
an F-value given for each factor tested. 

b. Restrictions, Range: No restrictions except those required by the 
fioatlng point device. 

Accuracy: .. Not specified. 
(Continued on next column) 

Floating/Fixed: Floatina point arithmetic is used. 

c. Method: The method of "fitting constants" is used. 

d. Storage Requlrementa: The entire ZOOO-word drum is used. 

~ Speed is a function of the number of factors and number of levels 
within factol's. 

Rcloeatab1.lity: Not in rc10catable Corm. 

e. Remarks: 1) Thls routine used IBM 650 Libl'ary Program No. as. Z. OIZ, 
--- Matri.x Inversion Routine. 

l) Special remarkll are contained in the progra.m write-up. 

f. IBM 650 System: Three indexing accumulators and the floating decimal 
feature are used In the program. 

Fileno. 6. O. 058 
IBM 650 Library Program Abstracts 

ANALYSIS OF VARIANCE, DISPROPORTIONATE SUBCLASS NUMBERS 

Glenn R. Ingram 
Assistant Computing Analyst 
Washington State University 
Pullman, Washington 

a. Purpose: Thls pl'ogram computes the statistics Cor an analysIs of val'iance, 
allOwing for dlsproportionate subclass numbers, and assuming that interactions 
are zel'o. The analysi.s Is completed, and an F~value given for each factor 
tested. 

b. Restrictions, Range: No l'estrictions except those requtl'ed by the floating 
point device. 

Accuracy: Not specified. 

Floating/Fixed: Floating point arithmetic is used. 

c. Method: The method of "fitting constants" is used. 

d. Storage Requirements: The entIre lOOO-word drum Is used. 

Speed:. Speed is a function of the number oC factors and number of leveh 
within factors. 

Relocatabtlity: Not in relocatable £orm. 

e.~ 1) ThIs routine used IBM 650 Library Program No. 05.2.0IZ, 
Matrix Inversion Routlne. 

l) Special remarks are contained In the program write-up. 

£. IBM 650 System: Three indexing accumulators and the floating decimal 
feature are used In the program. 

Fil,"0.6.0.059 
IBM 650 Library PrDgram Abstracts 

ANALYSIS OF VAPtANCE OR COVARIANCE FOR 
NON-OR THOGONAL DATA AND FOR ANY STATISTICAL DESIGN 

John R. Howell 
Agricultul'al E:<periment Station 
University of Florida 
Gainesville, Florida 

a. Purpose: In writing a general analYlili~ ?f variance program, ~ne is 
confronted with the pl'oblerns of (1) devlslng a general systematlc scheme 
Cor rctriev ing from the computer storage the clements that occur in each 
of the many sums necessary for the analysis desired, (2.) making the 
program general enough to be useful for analyzing the data from as many 
types of statistical designs as possible and (3) providing for the situation 
where there al'e missing data or unequal sub-class numbers. The purpose 
of this program is to analyze the variances in lIuch a way that all three 
problems stated above are answered. 

In addition, this program will solve a set o£ least squal'ell equations of 
large order without using external storage. 

b. ~: All computations are in double pre~ision fixed ~Oi~t. aritlu~e.tic. 
Sums of Squares can be obtained to approx1.mately 12 Slgnlflcant dlg1.tS. 

c. Mathematical Method: The mathematical method used in adjusting for 
disproportionate frequenCies (solving a set oC least squares equations) 
is an iterativc scheme which does not require that the matrix of 
coefficients be stored in the computer. For this reason up to lOO least 
squares equations in as many variables may be solved with,:ut using 
external storage. 

d. Storage Requi.red: The program is non-reIocatable, uses practically 
all of l, 000 word drum storage and is reasonably fast in execution. 

(Continued on next page) 
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~ Does not apply 

f. IBM 650 Sy~tcm: The basic IBM 650 computer is required. 

rBM GSO Library Program Abstracts 

DISTRIBUTION PROGRAM GENERATOR 

James E. Farmer 
Computing Center 
Washington State University 
Pullman, Washington 

FiJ(!nfJ. 6. o. 060 

a. Purpose: The purpose of this program is to provide a distribution program 
without programming effort. The generator provides a aymbollc program 
in SOAP II input format, after being assembled the object program will 
provide the counts and percentages for simple distributions. Input to the 
generator consists of the number of items (questions) to be distributed 
and the highest numerical response to each item. 

b. Restrictions, Range: Maximum number of items (questions) is BO. 
Maximum size of any item is Z digits (positive response only). 

Floating/Fixed: Not applicable. 

c. Method: Not applicable. 

d. Storage Requirements: Entire 2,000 word drum. 

Speed: Approximately Z to 6 minutes depending upon number of items. 

e. Remarks: None. 

f. IBM 650 System: One 533, 2,000 word drum and indeXing registers. 

rBM GSO Library Program Abstracts 

CONTOUR CODE FOR THE IBM 650 

L. N. Shapiro &: W. W. Marks 
IBM Corporation 
3424 Wilshire Blvd. 
Los Angeles 5, California 

Fileno. 6.0.061 

a. Purpose: The Contour Code for the IBM 650 accepts data in three 
coordinates (x, y. z) and yields contour (or representative) lines for 
given z values. 

b. Range, Accuracy, Floating/Fixed: The range for the results are as follows: 

Interpolation _ Full range (no limit) 
Extrapcrlation - Limit is a function of the data 

The difference between the largest and the smallest x, y, or z input value 
must not exceed 104. 
The accuracy for linear interpolation is dependent on the significance of 
the data. A trial run involving an exponential, triginometric function 
showed an average interpolation error of Z. 4"/. Fixed point arithmetic 
is used exclusively. 

c. Mathematical Methods: Linear algebra form s the basis for the arithmetic. 

d. Storage Requirements, Speed: Availability tables are included for the 
Contour Code which requires three passes through the 2000 work 650. 
The time for a maximum problem (4'1 points) is 12 minutes for loading, 
calculating, and punchIng the first contour and 15 seconds for each 
additional contour. 

e.~ None. 

f. Equipment Specifications: IBM 650 with Index Registers - Standard 
80-80 board for 533. 

Fi/'"0.6.0.062 
rBM GSO Library Program Abstrscts 

EXPANDED SIMPLE CORRELATION COEFFICIENT ROUTINE 
FOR THE BASIC AND AUGMENTED 650 

F. p, Fisher 
International Business Machines Corporation 
3424 Wilshire Blvld. 
Los Angeles. California 

a, Purpose: To provide the ability to obtain simple correlation coefficients 
of A dependent variable against several combinations of independent variables. 
to include, linear terms, quadratic terms and interaction terms. This 
information will serve as an aid in Regression Analysis by giving the analyst 
more information on which to determine the form of the regression equation. 

(Continued on ne"-"t column) 

b. Range: All computations are performed in single precision floating point. 
There is no restriction on the amount of data that may be processed. The 
program is available in two versions: 

(1) Up to 6 independent variables and one dependent variable. 
(l) Up to 13 independent variables and one dependent variable. 

The restriction on dependent variables is not rigid. Any of the independent 
variables could be dependent variables provided the output is interpreted 
accordingly. 

c. Mathematical Method: Notation and methods are largely derived from 
"Statistics in Research", by Bernard Ostle. 

d. S.torage Required: Because FOR TRANSIT was used as coding media. precise 
hmes or storage requirements were not determined. However, the fo11owing 
information from a test problem will serve as a guide: 

Problem: I dependent variable 
3 independent variables 

30 observations 
Basic 650: 

Augmented 6:;0: 
3-4 minutes including reading and punching 
1-2 minutes including reading and punching 

e. ~ None 

IBM 650 System: The code is available in two formats: (I) Basic 650 (l) Basic 
650 with index: registers and floating point arithmetic. 

533 Panel ReCJ.uired - the IT _ SOAP board for machines without the special 
character deVlce or the 3~phase board for machines with the special character 
device. 

rBM 6S0 Library Program Abstracts 
Fir, "0. 6.0.063 

ANALYSIS OF VARIANCE FOR PARTIALLY OR SINGLY REPLICATED K BY 
lJ FACTORIAL EXPERIMENT WITH OPTIONAL SINGLE CONFOUNDING 
(K= Z 8;J= I 5) 

Robert W. Naylor 
Spencer Chemical Compary 
Re search Center 
'100'1 West 67th Street 
Merriam, Kansas 

a. Purpose: The program calculates the analysis of variance and F-test ratios 
of a K by lJ factorial experiment wherein K may be any number of levels from 
l through B for the first factor and J rna y be any number of additional {actors 
from 1 through 5. Fractional or single replicates of such deSigns can be 
handled with or without single confounding in up to B blocks. 

b. Restrictions, Range: The program runs in two parts; and listing the Segment 
2 output gives all two~way tables in conventional arrangement plus corrected 
sums of squares, mean squares, and F~ratioB along with degrees of freedom 
where they may be greater than one. Three~factor and higher interactions 
are combined into the residual for the F-test, but an external error estimate 
may be used instead. 

Any number of measured value sets (temperature, pressure, yield, etc.) 
may be processed continuously for the same statistical experiment. 

c. ~ Does not apply. 

d. Storage Requirements:, Dependent upon the statistical experiment being 
analyzed. Segment 1 requires about 2 minutes plus 40-50 seconds per seven 
experimental values fed. Segment 2 runs 3-6 minutes per ~ of measured 
values. 

e. Remarks: Fortransit I 

Machine language decks - ~/card. 

f. IBM 650 System: Basic IBM 6~0. 

rBM GSO Library Program Abstracts 
FUrno. 

6. O. 064 

CARP - A CORRELATION AND REGRESSlON PROGRAM 

R. E. Bacon 
International Harvester Company 
Wi8consin Steel Works 
Chicago 17. Illinois 

Purpose: The program cotnputes means, standard deviations, simple 
~on coefficients, partial correlation coefficients, and multiple 
regrellsion coefficients. Provision is made for re~entering output to 
add or subtract observationll, interchange and remove variables, and 
combine results of problems of equal dimensions, 

b. Range: Up to 39 variables are permitted, of which any number may be 
designated as dependent. 

Accuracy: Not given 

Floating/Fixed: Data may be entered in SIR floating-point-a variables 
per card. or in standard 7-per-card FOR TRANSIT format. Internal 
operation and output are in SIR floating-point. 

(Continued on next page) 



Mathematical Methud: LeaGt aquareG. 

d. Storage Required: The entire drum is used. 

Speed: Reading time for a 9 variable obllervation is 0.144 minutes, 
for a 39 variable observation 1.122 minutes are required. Calculation 
and output time are from 1 to 100 minutes. depending on Bhe of problem. 

Relocatability: Not relocatablc. 

Remarks: Transformations arc accomplished on the input variables 
~a FOR TRANSIT prograJl\ or the RAP, Part I trandorTnation 
program (File No.6. O. 030). 

I. 650 System: One 53l required. Alphabetic device if available. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 7. O. 002 

ROOTS OF A FUNCTION OF A REAL VARIABLE 

F. Edelman July 7, 1956 
RCA, David Sarnoff Research Center, Princeton 

a) Locates the roots of an arbitrary function lying in a given interval and com
putes them to a specified preCision. 

b) The floating-point interpretive routine by Dr. V. M. Wolontis of Bell Lab
oratories in Technical Newsletter No. 11 is used. 

c) Method is to detect a sign change in ((x) in an interval and then to success
ively halve this internal until the desired accuracy i.s obtained. 

d) Storage required is 1200 locations, 0800 to 1999, which includes the inter
pretive routine. 

e} The programmer specifies the function, interval, precision, and the initial 
increment of the independent variable. Multiple roots of an even order may 
not be detected. Program decks are available upon request from the author. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

SOLUTION OF SIMULTANEOUS EQUATIONS 

S. Rabushka 
The Emerson Electric Mfg. Co. 
St. Louis 21, Missouri 

File no. 7. O. 003 
Mathematical Routines 

a, Purpose: This program solves n linear or nonlinear equations in n 
~s for values of n equal to or leas than 15. 

b, Range: As noted above, values of n SIS. 

Accuracy: Usually may be selected by the user. 

Floating/Fixed: Floating deciInal, 

Mathematical Method: Newton-Raphson. 

d. Storage Required: Locations 500-1494 are available for the programming 
of the equations that are to be solved, See the program write-up for more 
information. 

Speed: Varies greatly with different problems. 

Relocatability: Not given. 

Remarks; The program fails in certain cases. However. these cases 
give additional information about the problem, as failure indicates one 
of the following: 

1) Multiple solutions 

2) Two or more solutions close together 

3) No solutions in the neighborhood of the initial guess 

These cases are indicated by an overflow stop with 34 1967 1533 in the 
program register or by the program running a long time without answers, 
However, it may be that in the latter case the accuracy demanded is 
simply too much. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature, 

IBM 650 Library Program Abstracts 

ROOT FINDING SUBROUTINE 

I. Tolstoy 
J. May 
Hudson Laboratories 
Columbia University 
Dobbs Ferry, New York 

.Fil~ no. 1. O. 004 
Mathematical Routines 

a. Purpose: This subroutine finds a root of the equation f {xl = O. where f 
is a given function of an unknown, x. 

b. Range: See the program write-up. 

Accuracy: Determined by the input. 

Floating/Fixed: Floating decimal arithmetic. 

Mathematical Method: Method of false position is used. 

d. Storage Required: 1]3 drum storage locations. plus the number used to 
compute £ (xl. 

Speed: Depends upon the accuracy desired. 

Rclocatability: The program is written in SOAP 11 form. 

e. Remarks: Initialization Inust be done by the programmer in the main 
program. 

f. IBM 650 System: One 533, and automatic Hoating decimal arithmetic 
feature are required. 

Special Devices: Alphabetic device required for SOAP II asselTlbly. 

File no. 7. O. 005 
IBM 650 Library Program Abstracts Mathematical Routines 

RUNGE-KUTTA ROUTINE FOR SOLVING DIFFERENTIAL EQUATIONS ON THE IBM 650 

A. S. Rosenthal 
Naval Air Development Center 
Jolmsvllle. PclUlsylvania 

Purpose: The programmer writes a SOAP II program for each of the derivatives 
beginning at one of a set of specified entry locations and exiting to a specified fixed 
location. Information such as number of equations. expected duration of problem. 
allowable terminal error, and initial conditions is supplied to the system by the 
programmer. The system then computes, choosing its own time intervals and 
punching variables and derivatives at each time interval. 

b. Range: The routine solves up to 35 simultaneous first order ordinary differential 
Cij'iiiITons. 

Accuracy: The routine provides automatic time interval control designed to keep 
small the estimated accumulated errors in certain of the variables designated by the 
programmer. 

Floating/Fixed: Floating decimal arltlunetic is used. 

c. Mathematical Method: Integration is by standard Runge-Kutta formulas. Special 
formulas are derived for error estimation. 

d. Storage Required: The main program uses 178 drum storage locations in addition to 
which seven locations are needed for the processing of each system variable. Two 
spaces are required to pWlCh an auxiliary function (a function which may be obtained 
from the system variables by algebraic manipulation alone). 
The input-output routine (Read-Punch "B") uses drum locations 1831-1999. 

Speed: Processing time required is apprOXimately 1 second per interval for each 
variable. 

Relocatability: Not given. 

e. Remarks: In addition to the main program the system contains an input-output 
routine Read-Punch "B" which allows reading or pUnching any chosen number of 
words sequentially with any chosen number of drum locations as a fixed increment. 
This routine. which is extremely flexible. may be used independently, as well as 
with the system. 

f. IBM 650 System: One 533 and indexing registers required. 

Special DeVices: None. 
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IBM 650 Library Program AbstractB 

ZEROS OF COMPLEX POLYNOMIALS 

Lou Andrews 
Technical Staff 
Greenwich Engineering Division 
AMF. Greenwich, Connecticut 

FilenQ. 7.0.006 

a. Purpose: This SOAP II program will find the complex roots oC the general 
algebraic equation of the nth degree. 

fiX) = aoXn + a1Xn - 1 + •.• + an = 0 

where the coefficients are complex numbers, a o '" 0 and n ~ ZOo 

b. Range: N must be less than or equal to twenty. 

c. Mathematical Method: Successive approximation8 toward a particular root 
are obtained by finding the nearest root of the quadratic which passes through 
the last three iterates. 

d. Storage Required: 649 locations. 

~ Depends on the location of the roots. 

Relocatability: Non-relocatable. 

e. Remarks: None. 

i. 650 System: One 533, indexing registers, and automatic floating decimal 
arithmetic. 

IBM 650 Library Program AbBtrsctB 

MATH FIN 

Mr. Clay C. Ross, Jr. 
Department of MatheInatics 
University of Kentucky 
Lexington, Kentucky 

Filt no. 7. 0.007 

a. Purpose: The program is designed to co=pute double-precision tables 
of the follOWing; 

1. Amount of 1 at COlnpound Interest. 
2. Present Value of I at Compound Interest. 
3. Amount of an Annuity of I 
4. Present Value of an Annuity of 1 
5. The Annuity That 1 will Purchase 

b. Range: 9XlO-IZ(,table value <9X109 

Accuracy: Programs I, Z, 3 above: 16 significant figures. Programs 
4, 5, above: 15 Significant figures. 

c. Mathematical Method: Formula equation, using DOPSIR IBM abstract 
liz. O. 010. 

d. Storage Required: Uses app:roxi=ately 1000 drum locations. 

Speed: 100 cards/min. maximum output, 77 cards/min. mi:r:i=um. output. 

Speed: The average execution time is about I.S ecc . 

Relocatability: Not relocatable. 

e. Remarks: 650 Library Program # 3.1.005 for exp X and # 3.\.014 for 
~ncorpol:'ated as subrouti~ ---

f. IBM 650 System: Minimum 650. 

IBM 650 Library Program Abstracts 

Kin(x) SUBROUTINE 

Tsuneo Tsutsui 
Hiroshi Takahashi 
Japan Atomic Energy Institute 
Tokai, Ibaragl PreL. Japan 

Fileno. 7.0.009 

a. Purpose: To compute any of the following functions: In x, KO(x), KI (x), 

KU(x), KiZ(x), and KU(x). 

b. Range: The range of the argument must be: 0.0100l~x~5.00. 

A:gurac y : Whenever any term of the infinite sum becomes less than 

10 ,the subsequent terms are neglected. 

Floating /Fixed: The computation is done in fixed point arithmetic. 

c. Mathematical method: Refer to "A Short Table of the Functions Kinex), 

from n=l to n_16" by W. G. Bickley. D. Sc., and John Hayter. A.C.G.I., 
B.Sc. (Eng), D.I,C •• ·Philosophical Magazine, Vol. ZO, 1934, pp. 343-347. 

d. Storage Required: 500 locations (0000 through 0499) are used. 

~: The average execution time is as follows: 

for In x 1 sec. 

for KO (xl Z sec. 

for KI (x) Z sec. 

for Kil (x) 6 sec. 

for KiZ(x) 6 sec. 

for Kil(x) 6 aec. 

Relocatability: Not relocatable, 

e. Remarks: 650 Library Program #3.Z.002 for In x is incorporated as a 
subroutine. ---

f. IBM 650 System: Minimum 650. 

IBM 650 Librar·, Program AbBtracts 

NUMERICAL INTEGRATION OF THE DOUBLE INTEGRAL 

A. Anastasio 
C. Cassidy 
Columbia University 
Hudson Laboratories 
Dobbs Ferry, N. Y. 

Fileno. 7. O. 010 

a'/ppose: To approxil1'late the integ:ral having the general form 
e. Re=arks: Sel! contained. A (x, y) dx dy. 

f. IBM 650 Systcl1'l: Minimum. 650. 

IBM 650 Library Program Abstracts 

En(x) SUBROUTINE 

Tsuneo Tsutsui 
Hiroshi Takahashi 
Japan Atomic Energy Institute 
Tokai, Ibaragi Pref., Japan 

Fileno, 7.0.00B 

a. Purpose: To compute any of the following functions: EI(x), EZ(x), E 3 (x), 
E 4 (x), and ES(x). 

b.~: The range of the argument must be: O. 00100 ~ x 5. 5.00. 

Acgurac y: Whenever any term of the infinite sum becomes less than 
10- , the subsequent terms are neglected. 

FloatinqIFix<.>d: The computation is done in fixed point arithmetic. 

~tical Method: Refer to "The functions En(x) =~-xuu-ndu" G. 

Placzek. in "Tables of Functions and of Zeros of Functions" National 
Bureau of Standa:rds Applied Mathematics Series. 37. 

d. Storage Required: 250 locations (0000 through OZ49) are used. 

(Continued on next column) 

b. RestnctlOns, Range Region of integration over the annulus with outer 
:radius one and inner radius R. 

c. Method: .Numerical integration over the Planar Annulus, a method by 
Dr. W. H, Peirce. 

d. Storage Requirements: Docs not apply. 

e.~: None. 

f. IBM 650 System: Uses floating point and index register. 

IBM 650 Library Program AbBtractB 

FLOATING POINT SQUARE ROOT SUBROUTINE 

Charles Goldberg 
IBM 650 Applied Progra:mming 
Time &: Life Building 
New York, New York 

Filtno.7.0.011 

a. Purpose: This routine computes the square root of numbers in floating 
decimal for:m using an initial approximation an d five iterations with 
Newton's method. This program was designed to use a minimum of drum 

space. (Continued on next page) 



b. ~: This routine accepts floating point numbers of the Corm. 
o DDDDDDDDMM. Answers are in floating point form and all eight 
signmeant digitI are exact. 

c. Mathematical Method: After taking an initial approximation, Newtonia 
method is used to find the square root. With the initial approximation 
used, thil method converges to eight lIigniiicant figure. in five iterations. 

d. Storage Required: 2.1 Permanent drum locations including a programmed 
stop for negative arguments. 3 Temporary storage location8. 

Speed: 140 ms. 

The deck is in SOAP II form. 

e. ~ The routine uses index register B which hi not t'eset. 

f. IBM 050 System: This routine requires a 650 with floating decimal 
arithmetic device and one index register. An alphabetic device is needed 
lor SOAP II assembly. 

IBM 650 IJbrary Program Abstracts 

CLEBSCH -GORDAN COEFFICIENT SUBROUTINE 

B. E. Chi 
Rensselaer Polyteclmic Institute 
Troy, New York 

I'j/",o. 7.0,OIZ 

a. Purpose: The subroutine computes the Clebscb-Gordon or vector. 
coupling coefficient C(jtiV3 ; mImZm3J or IjlmlJzmz/JlJzjJm3)' 

b. Range: h .... jz .... h ~ IS. Accuracy, 2. parts in 8th decimal place. 
Input-output is fixed pdnt. 

c. Mathematical Method: Not applicable. 

d. Storage Required: 305 consecutive locations at'e required. 
routine is written in SOAP-U relocatable forma.t. 

The sub-

l. IBM 650 System: Minimum 650 with alphabetic unU (minimum SOAP 
requirements). 

IBM 650 IJbrary Program Abstracts 

PYRAMID OF RANOMANU 

John Burgeson, Robert Bushnell 
IBM 
340 S. Broadway 
Akron 8, Ohi.o 

Fileno.. 7. O. 013 

a. Purpose: TbiB program generatsa a aet of !!.ndom .!!.2.n-.!!!!,tched ~bers 
which span a predetermined t'ange or field aize. 

b. Range: Up to 99,999 numbsra may be generated lor each co:mputer paBS. 
Any (leld size from a minimum of (lve "cella" may bs uaed. Normal 
UBe of the program cans for a field size of CC columnl 01 (. CC < 99 
by 10 row., the "cell." being nu:mbered 000 to 10CC-I. - -

c. Mathematical Method: Does Dot apply. 

d. Storage RequIred: About 600 warda of 650 memory optimally scattered 
in lower memory. 

~: Depend. on field size uaed and the number of t'a-no-ma-numbera 
desired. Usually runs close to lIz punch speed. 

Relocatability: The program deck is furnished on SOAPed single lnBtt'uc
tion load card. and Is therefore relocatable by further SOAPing. 

e. Re:markl: I. The progt'am is furniahed in SOAP lorm 80 that modi
ficationa :may be made easUy. 

Z. Thia program was desi.gned to give a "dictionary" of 
numbers for use in an infot'mation retrieval aystem centering about a 
108. It h pOI sible to generate a let of ra-no-rna-numbers, use them, 
then run the program again. obtaining a new and completelY diHerent 
set of ra-no~ma-numbcrs. none of which duplicate any number in the 
fbat run. For practical applicationa. this pt'ocess can repeat itself in
deHni.tely. 

f. IBM 650 System: Mi.nimum 650. 

IBM 650 IJbrary Program Abstracts 
Fjlu".7.0.014 

COMPLEX I 
AN INTERPRETIVE PACKAGE FOR COMPLEX ARITHMETIC 

(Column on next column) 

Lloyd W. Dreher 
ComputaUon ClII!ntcr 
Unlverslty of Texas 
Austin IZ, Texas 

a. Purpollc: Thill package of programs 1& deatgned to facilitate arithmetic 
operations wLth complex numbers of the form .a+ib. 

b. Restricttons" Range: Does not apply. 

B - 650 

c. ~ Mathematical Method: All arithmetic operations are performed In 
floatlng-poLnt arIthmetic. In some operations a method ol exponent 
adjustment Is used to prevent overflow and underflow. 

d. Storage Requiremenh: Drum locations 0000, IZ80 through 1999. 

e. Remarks: The program incorporates a floatlng-decimal aritlunetic 
~d a square root subroutine to perform necelsary arUhmetic 
operations. 

f. IBM 650 System: Minimum IBM 650. 

IBM 650 IJbrary Program Abstracts 
Fil."o. 7.0.015 

COMPLEX 11 
AN INTERPRETIVE PACKAGE FOR COMPLEX ARITHMETIC 

Loyd W. Dreher 
Computation Center 
University of Texal 
Austin lZ, Texas 

a. Purpose: This package of programs ia designed to facUitate adthmetic 
operations with complex nuni:lera of the form a + i b. 

b. ~.Does not apply. 

c. Mathema.tical Method: AU arithmetic operations are per£ot'med in 
floating-point arithmetic. In some operations a method of exponent 
adjustment is uled to prevent overflow and underflow. 

d. Storage Requiremenh: Dt'um locations 1600 to 1900, cot'e locations 
9050 through 9059. Index Register. A. B, and C. 

e. Remarks: The program incorporates a floating decimal square root 
~e t") extract square roots. 

f. 650 System: IBM 050 with core storage, index registet's and floating
point device. 

IBM 650 IJbrary Program Abstracts 
I'iII1l0.7.0.016 

SYMBC'LIC INTERPRETIVE SYSTEM FOR THE IBM 650 - 653 
(REAL AND COMPLEX ARITHMETIC) 
ISIS) 

Toru Takeshita 
Applied Science 
IBM Japan 
Tokyo. Japan 

a. Purpose: This system Is an ~ - interpreter processor, which 
accepts a program written in symbolic synthetic language and performa 
the actual computation in a single machine pass. The symbolic commands 
are translated into their nu:meric equivalences while being loaded. To 
facilitate debugging, the symbolic commands (originally wrltten in the 
coding Iheets) are reproduced in the traCing outputs. Complex arithmetic 
and machine language operations can be included by uBlng mode change 
commands. 

b. Range: Depends on the operation being performed. 

Accuracy: Depends on the operation being pet'lormed. 

Floating/Fixed: Computation il normally performed in floating point 
arithmetic, but a command for fixed point additiD.n-subtraction is included. 

c. Mathematical Method: The built-in subroutines Cot' sine. cosine. arctan, 
expo and log. junctions adopted from the "050 Rocket Package" and the 
modified version of Sweeney's "SQUARE ROOT X" are prOVided. 

d. Storage Requirements: The SIS system program occupies the dru:m 
locations above 1000 and the remainder (1000 locationa) are available for 
an SIS programmer. -

Speed: The Loading ~ Assembly speed is 150 - ZOO c.p.m. The computing 
speeds are several times faster than those (or the Bell L2.' 

Retocatability: The system program is not relocatable, but library routines 
are relocated when loaded. 

(Continued on next page) 
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e. Remarks: This system was specially designed for small- and intermediate
size problems of non-repetitive nature in science and engineering, and, for 
such problems, can reduce the overall cost of programming and machine 
operation to a greater extent than the FOR TRANSIT system. 

f. IBM 650 System: One 533, indexing registers and automatic floating decimal 
arithmetic are required. 

~~~ Alphabetic device and 10 additional pilot selectors are 

required; the latter are not absolutely essential. 

IBM 650 Library Program Abstracts 

pRESENT VALUE AND RATE OF RETURN 
(PVIA) 
(INFINITE CHAIN OF MACHINES) 

Martin B. Solomon, Jr. 
University of Kentucky 
Lexington, Kentucky 

Tiltlno.7.0.017 

a. Purpose: Will compute the present value of an investment at the end 
of each year of its useful life and the discounted rate of return over the 
whole life. It assumes an infinite chain of replacements. 

b.~: Life can range from 1 to 50 years. 

Accuracy: Present value to eight significant digits. Rate of return to 
t~mals. 

Floating/Fixed: Floating Point generally, although a few input and 
output figures are fixed point. 

~\ - EI RZ - El 

Mathematical Method: PV = -- + --+ 
{l+r} (ltr)l 

d. Storage Required: Optimized by SOAP II so program is scattered throughdUt 
drum. 

Speed: Computes present value in a few seconds. Rate of return is 
computed by successive approximations. Requires about 6 seconds for each 
percent computed. 

Relocatability: Not relocatable. 

e. IBM 650 System: IBM 650 with alphabetic device, one 533, automatic 
floating decimal, lAS, indexing registers. 

f. Remarks: None 

IBM 650 Library Program Abstracts 

PRESENT VALUE AND RATE OF RETURN 
(PVlA) 
(FOR A FINITE CHAIN OF ONE INVESTMENT -
SING LE MACHINE HORIZON) 

Martin B. S')\omon, Jr. 
University of Kentucky 
Lexington, Kentucky 

Fileno. 7.0.018 

a. Purpose: Will compute the present value of an investment at the end of 
each year of its useful life and the discounted rate of return over the 
whole life. 

b. Range: Life can range from 1 to 50 years. 

Accuracy: Present value to eight Significant digits. Rate of return to 
three decimals. 

Floating/Fixed: Floating Point generally, although a few input and output 
figures are fixed point. 

R\ - El Rl - E2 

c. Mathematical Method: PV:: --+-- + 
(Itr) (1+r)l 

--;c---c 
(1+ r)n 

d. Storage Required: Optimized by SOAP II so program is scattered 
throughout drum. 

~: COIllputes Present Value in a few seconds. Rate of return is 
computed by successive appr')xiIllations. Requires about 6 seconds for 
each percent computed. 

Relocatability: Not relocatable. 
(Continued on next column) 

e. IBM 650 System: IBM 650 with alphabetic device, one 533, automatic 
floating decimal, lAS, indexing registers. 

f. ~None 

IBM 650 Library Program Abstracts 

IBM 650 PROGRAM FOR THE ANALYSIS OF 
TWO-LEVEL FACTORIAL DESIGNS 

Mal'garet Younge Kreig 
Leslie Zul'ick 
The Brown University Computing Laboratory 
Box 1885 
Providence Il, R. I. 

Fileno,7.0.019 

a. Purpose: IBM 650 Program for the analysis of Two-Level Factorial 
Designs. 

b. Range: Fixed point, 5 digit data. 

c. Mathematical Method: Methoq, based on Yates' algoritiun, developed in 
collaboration with Mr. Cuthbert Daniel. ' 

d. Storage Required; Does not apply. 

Speed: Timing: About three minutes requil'ed by basic program for a 16 
run experiments with eight cases taken out. The graph program requires 
about four minutes for the same experiment. 

e. Remarks: None. 

f. IBM 650 System: Basic IBM 650 

650 LlBRARY PROGRAM ABSTRACT FILE NUMBER 

OPTICAL RA Y TRACING 

8.1. 001 

Dale 1. Raar 
IBM, Detroit 

November 29, 1955 

a) Determines the path of a beam of light as it passes through an optical 
system consisting of a number of different media with spherical boundaries. 

b) Arithmetic Is fixed-point in the form xx. xxxx xxxx. Any size system may 
be traced. 

c} The standard formulas for refraction are used. 

d) Approximately 300 locations are used for the program. Time required is 
less than one second per surface. 

e) All rays are considered to be skew. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

TRANSIENT HEAT TRANSFER PROGRAM 

J. T. Anderson 
Meeh. Eng'g, Dept. 
West Virginia University 
West Virginia 

K. W. Cheng 
Mecb. Eng'g, Dept. 
Tulane University 

W. Nettleton 
Computer Center 
Tulane University 

Fileno.8.1.00l 

a. Purpose: Transient Heat Transfer Program to find the temperatures in 
complex, composite geometrical bodies, as function to time and location. 
The geometry is broken into up to 100 nodes, in two or thl'ee demensions, 
and input data on each node allows the program to assemble in eqns. in 
unknowns for each time step of the transient, using the backward tilne step, 
which insures convergence of the system for Gauss Seidell iteration 
regardless of the length of time step. Up to four materials, each having 
properties as functions of temperature and five sets of boundary conditions. 
each as function of time, may be used. Program h"ndles conduction, 

(Continued on next page) 



convection, internaL generation and thermal storage. The program 
calculates the surface areas and volumes of regular nodes automatically. 
Techniques for extending the usc of the program are easy to apply 
because of the general form of input, e. g. contact coeHieients may be 
taken into account using the concept of an irregular node. Steady state 
temperature distributions are easily found using the program. 

b. RanGe: Program will handle almost any problem which can be described 
in 100 nodes or less, while accuracy dependa upon the amount of truncation 
in setting up the nodes and time ateps, it can easily be held to under 2'1t 

c. Mathematical Method: Gauss-Seidell iteration was chollen because of the 
inherent speed and small storage requirements as opposed to the time and 
s~orage required for matrix inversion. 

d. Storage Requireme~ Storage of about 2000 words on the drum plus up 

4000 words on magnetic tape arc needed. Machine time for 7 node 
problem with 30 time steps is about 20 minutes. Time increases linearly 
wlth number of nodes and number of time steps, assuining reasonable rates 
of convergence, i. e. 5 sweeps per time step. 

e. Remarks: Modifications were made to the object program to incorporate 
a tape unit. 

f. iBM 650 System: For Transit n was used for computing, on an 
augmented lBM-650 with 533 card reader and punch and one 727 
magnetic tape unit. 

IBM 650 Library Program Abstracts 

A RAY TRACING PROGRAM 

J. May 
Columbia University 
Hudson Laboratories 
Dobbs Ferry, N. Y. 

Filt1lo.8.1.003 

a. Purpose: Traces the path of a ray in a layered inhomogenious medium 
with regular boundries. 

b. Range: Maximum of 48 dif{erent Velocity points. 

Floating/Fixed Floating Point Arithmetic 

c. Mathematical Method: Snell's law ill used at the boundries between 
layers. See L. Gardner, Hudson Laboratories Technical Report No. 47 
dated June 4, 1957. 

d. Storage Required: Approximately 150 unused drum locations. 

Speed: Depends upon number of layers. Up to 100 points per minute. 

Relocatability: Not relocatable. 

e. Remarks: None. 

f. Special Devices: Automatic Floating Point, Three Indexing Registers. 

IBM 650 Librar( Program Abstracts 

SOLUTION OF HEAT DIFFUSION EQUATION 

R. R. Haefner 
Theoretical Physics Division 
E. I. du Pont de Nemours & Co. 
Savannah River Laboratory 
Aiken, S. C. 

';14 M. 8.1.004 

a. Purpose: Equations and a routine are presented to obtain the temperature 
distribution in a section of a tubular holat source. The solution of the 
heat diffusion equation in (r ....... ) geometry is approximated by the solution 
of a set of appropriate difference equations. Three regions with possible 
differences in heat conductivity or heat source are allowed in the radial 
direction, e. g., inner cladding, fuel, and outer cladding. Heat is 
transferred to a hulk coolant at each radial surface. The program can 
be used to study the effects of nonbonding between regions an4 of 
inhomogeneities in the surface heat transfer and in the 00 at source. 

b. ~ Floating. 

c. Mathematical Method: Not given. 

d. Storage Rcquirements: 2000 locations. Speed depends on number of 
grid points used. 

e.~; Not given. 

f. IBM 650 System: Model 2 with Floating decilnal &. index registers. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 8.2.001 

MOONSHINE 

R. Stuart. 
University of California Radiation Laboratory, Livermore, California 

a) Solves the one-dimensional neutron diffusion equation. The multi-group 
diffusion equasion is solved for the case of a sphere, a.cyHnder, and a slab. 

b) A maximum of three different material regions and eighteen groups can be 
handled. Fixed decimal arithmetic is used. 

c) The method is an iterative process. 

d) The entire drum is required. Total running time, using all eighteen energy 
groups, is about thirteen minutes. 

e) Two or three iterations are usually needed for a solution. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 8.2.002 

PARACANTOR 

s. P. Stone 
University of California Radiation Laboratory, Livermore, California 

a) Paracantor 1 is a two energy groupo, two region, time independent reactor 
code, which obtains a closed solution for a critical reactor assembly for cylin
drical reactors of finite length and with a radical reflector of finite thickness. 
Paracantor 11 computE's thE' fluxes, including the adjoint fluxes, from the output 
of Paracantor I. 

b) Floating-point arithmetic is used. 

c) The method, in general, fonows the two energy group theory found in The 
Elements of Nuclear Reactor Theory by Glasstone and Edlund. 

d) The entire drum is required. The average running time for Paracantor I 
is 5 to 8 minutes; for Paracantor II 5 minutes. 

e) The program contains all of the load, punch, and interpretive routil1;es, 
tables, and miscellaneous constants necessary for running. 

f) Minimum 650. 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 8.2.003 

ONE-SPACE-DIMENSIONAL MULTIGROUP 

G. J. Habetler and V. A. Walbran December 1, 1956 
GE, Knolls Atomic Power Lab, Schenectady 

a) Solves the one-space-dlmension mulUgroup formulas. 

b) Input is in fixed decimal form. Approximately 50 groups, each of a 50 
point mesh, may be handled. The exact range of the many variables is given 
in the write-up. 

c) The method is described in a 43 page paper which is supplied with the 
write-up and listing. 

d) The entire drum is used. Timing is from 20 seconds to one minute per 
group for a 40-point mesh, depending on the choice of input data. 

e) The program is divided into two parts, the Multigroup Calculation and the 
Power Calculation. Allowance has been made for variations in geometry, 
boundary conditions, and handling of scattering cross sections. 

f) Minimum 650. 
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 8.2.004 

LOST, A CROSS-SECTION AVERAGING PROGRAM 

C. J. Hibbert 
G.E., Knolls Atomic Power Laboratory, Schenectady 

a) Computes cross-section integrals over specified lethargy groups. 

b) Input is in floating-point form. The maximum number of lethargy points is 
200. 

c) Integrations are performed using the trapezoidal rule. 

d) Storage required for the program is 424 locations, 1571 to 1994. The rest 
of the drum is used for data storage. Time required for a t.ypical compostion 
with six materials and selC-shielding for 170 point and 15 point files is 12.5 
minutes and 1. 24 minutes respectively. 

e) The program distinquishes between the absorption of moderator or noo
fissionable materials and those of fissionable or associated fission product 
materials. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

Harvey Amster and 
Roland Suarez 

DONATE 

Westinghouse Bettis Plant, Pittsburgh Pa, 

FILE NUMBER 8.2.005 

May 1956 

a) Distribution of neutrons at thermal energi.es - a solution for the energy 
distribution of neutrons in equilibrium with an infinite homogeneous medium 
of pure monatomic hydrogen undergoing thermal motion. Allowing varying 
cross sections, elements other than hydrogen and a buckling turn for leakage 
from a finite volume. 

b) Floating point. 

c) Milne's Predictor-corrector formulas, 
3 point Lagrangian interpolation, 
5 and 8 point integration formulas. 

d) 3 runs, 

e) None, 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

R. L. Hellens 
R. W. Long, and 
B.H. Mount 

MUFTUI 

Westinghouse Electric Corp., Pittsburgh, Pa. 

FILE NUMBER 8.2.006 

July 1956 

a) Computes the energy distribution of neutrons having a given FaudeI' mode 
in an infinite medium, 

b) Four approximations are provided with the inclusion of isotropic inelastic 
scattering, resonance capture, and fast fission. Fixed point arithmetic 
is used. 

c) The output includes flux, current, and slowing density spectra and computes 
the fast constants for a variety of few group schemes. 

d) Solution requires two runs through the computer. The entire drum is used. 

e) Twenty is the maximum number of elements that can be used as input for 
anyone problem. 

f) Minimum 6~0. 

650 LIBRARY PROGRAM ABllTRACT FILE NUMBER 8.2.007 

LIL ABNER: A FEW-GROUP ONE-DIMENSIONAL CODE 

H.Bohl 
G.Gelbard 
R. Suarez 
Westinghouse Electric Corp., Pittsburgh, Pa. 

a) Lil Abner is a one-to-eight group code designed, primarily, to treat 
one-dimensional rSactor and cell problems. 

b} This code will handle a maximum of ten regions and one hundred mesh 
points, Floating pOint arithmetic is used. 

c) The method is an iterative process, 

d) None. 

e) All physical parameters in the Few-Group equations as well as the mesh 
width must be constant within each region. In the fast groups these 
parameters may be obtained directly from MUFT III (8. 2, 006) calculations 
or from microscopic cross sections fitted to match MUFT III results. 
Sample problem is enclosed, 

f) Minimum 650, 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 8.2.008 

K-CODE 

W. V. Baxter 
Savannah River Laboratory, du Pont, Augusta, Georgia 

December, 1955 

a) Obtains the transients of neutron flux in response to a change in the reac
tivity of a reactor. 

b) Eleven delayed groups of neutrons and two power' coeffiCients of different 
relaxation times are allowed. FloatLng decimal arithmetic is used, 

c) Theoretical treatment is given in a paper by H. D. Brown, submitted for 
the journal uNuclear Science and Engineering" under the title, "A General 
Treatment of Flux TranSients. " 

d) Storage required is approximately 1800 locations. One time increment 
requires 30 seconds. 

e) A very general change in reactivity as a function of time can be made by 
proper input parameters. The set of differential equations is solved by lnte
graticn of the associated difference equations. 

'f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

BEEffiVE AND HORNET 
REACTOR CODES FOR SPHERICAL GEOMETRY 

S. P. Stone (Beehive) 
S. p, Stone and R, Shaffer (Hornet) 
University of California Radiation Laboratory 
Livermore, California 

8.2.009 

a) "Beehive',' is a five energy group, two region, time independent, spherical 
reactor code, It considers the problem of a reactor system in which the core 
material is assumed to be at a higher energy (temperature) than the reflector 
material. The companion code, "Hornet," computes the neutron fluxes for the 
critical assembly determined by the Beehive calculations. 

b) The majority of arithmetic is performed in interpretive floating point. 

c) The code obtains a closed solution fOr the critical reactor assembly by a 
procedure which is a logical extension of normal two group theory. The 
solution is obtained by an iterative process, 

(Continued on next page) 



d) Storage: 2, 000 words. Speed: "Beehive" requires 2-1/2 minutes per 
iteration, and 5 or 6 iterations. "Hornet" requires 7 minutes. 

e) Only a preliminary investigation has been made Cor cases where the 
G/2 2-5 spacing is "close," a situation in which the critical 10 x 10 
determinant evaluation might be subject to error. 

r) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

UNCLE I 

THE DIFFUSION EQUATION IN CYLINDRICAL GEOMETRY 

R. R. Haefner 
E. I. du Pont de Nemours & Co., Inc. 
Savannah River Laboratory, 
Aiken, S. C. 

B. 2. 010 

a) UNCLE 1 - Solution of the Neutron Diffusion Equation in Cylindrical Geometry. 
b) Uses network of g points in the r-direction and 16 in the z-direction. Fixed 
decimal. 
c) Extrapolated Liebmann Method. 
d) 20 scconds pel' iteration. 
e) One group only. 
f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

UNCLE II 
THE DIFFUSION EQUATION IN (x, y) SPACE 

R. R. Haefner 
E. I. du Pont de Nemours & Co., Inc. 
Savannah River Laboratory, 
Aiken, S. C. 

B. 2. on 

a) UNCLE II ~ Solution of the Neutron Diffusion Equation in (x, y) Space. 

b) Uses network of 9 points in the x-direction and 16 in the y-direction. 
Fixed decimal. 

c) Extrapolated Liebmann Method. 

d} 20 seconds per iteration. 

e) One group only . ..!.1..=0 at x = 0 is a restriction on the types of problems 
that can be SOlved. () x 

As the program for UNCLE II is the same as that for UNCLE I with a few 
exceptions, the write-up for UNCLE II does not include a complete listing 
of the program instructions, but only the exceptions. A complete listing is 
included in the UNCLE I write-up. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

UNCLE 1lI 
THE DIFFUSION EQUATION IN ONE DIMENSION 

R. R. Haefner 
E. 1. du Pont de Nemours & Co., Inc. 
Savannah River Laboratory. 
Aiken, S. C. 

a) UNCLE ill - Solution of the Neutron Diffusion Equation in One DimenSion. 
b) Uses network of K + 1 points, K'" 36. Fixed decimal. 
c) Extrapolated Liebmann Method. 
d) Time required: 0.16 K seconds/Iteration. 
e) One group only. 
f) Minimum 650. 

8.2.012 

B - 650 

650 LIBRARY PROGRAM ABSTRACT 

C. M. Whlte 
GE, Vallecitos Atomic Laboratory 
Pleasanton, California 

VA LPROD 

FILE NUMBER 

a) Once dimensional reactor flux calculation for slab. cylinder, and sphere. 
~~st~:cet~ point, Range is discussed in the report; it is too complex for this 

c) TWs is PROD 1I in a form more convenient for usc. PROD 1I is described in 
abstract 8.2.003. References are KAPL-1415, KAPL-1531. and GEAP-0952 
d) Full 2000 words of drum. Non~relocatablc. . 
e) None. 
f) Minimum 650. 

8.2.013 

ADDENDA/ERRATA 650 Library Program - File No.8. 2. 013 

"ValPROD," by C. M. White 

The program write-up for ValPROD has been amended by the inclusion of two 
memoranda supplied by the original contributors. The first of these dated 
June 18, 1957, deals with a reviSion of the program designated ValPROD II' 
the ot.her, dated January 15, 1958, discusses in detail several coding erro;s 
;contruned in ValPROD I and ValPROD II. Program decks for the revised programs 
are designated ValPROD IB and ValPROD ITB. 

AEC cont.ractors and other 650 users concerned with nuclear reactor problems 
may obtam the amended program material in the usual manner. 

April 1958, Bulletin 18 ~ 51 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

P-3 FLUX DISTRIBUTION 

J. W. Wen 
P. Cabral 
GE Atomic Power Equipment Dept. 
San Jose, California 

8.2.014 

a) This code computes the one-velocity neutron flux distribution in concentric cylindrical 
geometry using a P3 spherical harmonics approximation to the neutron tran:>port equation. 
Anisotropic scattering is included and each region may have different properties and may 
or may not have a neutron source. The propertics of anyone region and a source in that 
region must remain constant throughout the region. 

b) There is no limit to thc number of concentric cylindrical regions which can be handled. 
The codc operates in floating point interpretive mode. 

c) The P-J Flux Code is an analytic solution of the P3 flux probl(~m. Details of the code 
have been published through the American Nuclear Society. Further information may be 
obtained from KAPL 1173 (Secret). 

d) The program occupies Virtually the entire 2000 word drum and is thus not relocatable. 

e) Thc following difficultics have been observed but do not limit thc normal utiliZation of 
the code. 

Regions of high cross section at large radii will cause a machine stop bceause 
the calculated Bessel functions become too large for the floating point 
representation. 

iI) Regions of small cross sections which do not include the origin will cause 
difficulty. This is most easily recognized by irrcgularities in the resulting 
fluxes. 

11i) The code will not handlc regions with zero absorption. The inscrtion of a small 
absorption cross section will, howcver, not affcct the flux distribution and will 
permit the code to operate. 

The P~3 Flux Code will automatically compute the neutron flux distributions throughout the 
regions in the problem (the number of points computed is controllable) and will also provide 
average fluxes in each region. 

f) Minimum 650. 
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IBM GSD Library Program 
Fileno. 8. Z. 014 

ERRATA 

lip _ 3 Flux Distribution," by J. W. Well and P. Cabral 

Part I of the P - 3 program deck originally furnished to the library was 
discovered to contain erroneous multiple punches in column 70 in several 
cards. A number of copies of the deck were furnished to 650 installations 
before the errors were noted. Accordingly, it is recommended that any 
decks obtained from the library prior to August I, 1958 be replaced. Decks 
mailed on or after that date have been corrected. 

April 1958, Bulletin 18 - 31 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

BALL 
A REACTOR CODE FOR SPHEmCAL GEOMETRY 

S. P. Stone 
T. B. Kerr 
University of California 
Radiation Laboratory 
livermore, CaHfornia 

8.2.016 

a) Ball is a two-energy-group, two-region, time-independent reactor code. It 
obtains a closed solution for a crit1cal reactor assembly of spherical geometry, 
and also computes the normal and adjoint fluxes. 

b) Floating point. Accuracy is dependent on input data. 

c) Iterative solution. 

d) Approximately 1,700 storage locations are used. A typical problem requires 
eight to ten iterations and takes approxImately 2 1/2 minutes. 

e) None 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

NED 

D. B. MacMillan 
GE Knolls Atomic Power Laboratory 
Schenectady, New York 

FILE NUMBER 8.2.017 

a) NED is a 650 program for computing the Wigner-Wilkl.ns kernel (reference: 
AECD 2275). 

b) The value of the kernel is computed in fixed point arithmetic at the points of 
an N by N mesh, where N may not exceed. 34. Accuracy of 5 to 7 decimal places 
is obtained; see the write-up for a more specific statement. 

c) The numbers are computed in parallel, or parameter study, style. 

d) The program uses the whole drum and is not relocatable. For H moderator, 
sample calculations required 4minutes. For B,e moderator, sample calculations. 

required fa minutes. 

e) None. 

f) Minimum 650. April 1958, Bulletin 18 - 33 

IBM GSD Library Prog,.am Abstracts 

UNCLE IV 

W. V. Baxter 
E. I. du Pont de Nemours &: Company, Inc. 
Savannah River Laboratory 
Aiken, South Carolina 

Fikno. S.Z.ors 
Physical Sci~llcea 

a. Purpose: One Dimensional Solution of the Neutron Diffusion Equation in 
Cylindrical Geometry. 

b. Range: Uses 64 lattice spaces in 1 to 6 radial regions. Can obtain 
~ity by varying B2 in all or in anyone of 6 regions, or by varying 
the radius of any region. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal. 

c. Mathematical Method: Integration of a difference equa.tion. 

d. Storage Required: 750 locations. 

Speed: 3 minutes per problem. 

Relocatability: Not given. 

e. Remarks: One group only. 

f. 650 System: One S33 required. 

Special Devices: None. 

IBM GSD Library Program Abstracts 

ARMOUR REACTOR KINETICS (ARK-I) CODE 

T. Engelhart 
W. E. Loewe 
Armour Research Foundation of 
Dlinois Institute of Technology 
Chicago 16, illinois 

Fileno. 8.2.019 
Physical Sciences 

a. Purpose: This routine is used to obtain the transient~ of neutron flux in 
~ to a change in reactivity of a nuclear reactor. The routine is a 
modification of the Savannah River Laboratory K-code (IBM 650 Library 
Program 8.02.008), from which it differs in the following respects: (I) 
driven changes in reactivity remain arbitrary functions of time, but must 
occur as a result of a cbange in the average neutron absorption cross 
section; (2) temperature coefficients are restricted to those affecting 
r'ak .. ; (3) the feedback equations are slightly more general; and (4) a 

substantial savings in running time is realized. This last difference 
results from the fact that integration is accomplished by a fourth order 
Runge-Kutta technique. 

b. Range: Six delayed groups of neutrons and two reactivity feedba.ck loops 
are allowed. 

Accuracy: Not given. 

Floating/Fixed: Computation is in the floa.ting decimal mode as described 
by G. R. Trimble in Technical Newaletter 8, pp. 37 - 4j. 

c. Mathematical Method: Integration is accomplished by the fourth order 
Runge-Kutta. 

d. Storage Required: Approximately 193.0 storage locations are required. 

Speed: A representative problem using the full program takes about I hour+ 

Relocatability: Not relocatable. 

e. Remarks: Recipes are provided to reduce to several special cases of 
physical interest. D~rections are given to allow addition of one more 
feedback loop. 

f. 650 System: One 533 required. 

Special Devices: None. 



IBM 1i511 Library Program Abstracts 

ART-J 

F. Narin 
E. J. Voltaggio 
Armour Research Foundation of 
Illinois Institute of Technology 
Chicago 16. Illinois 

. Fileno. S.l.OZa 
Physical Scicncc9 

a. Purpose: ART-I evaluates the analytic solution of the equations describing 
the hme dependent temperature distribution in a three region composite 
slab during a nuclear power excursion. The slab typifies clad nuclear 
reactor fuel elements immersed in a coolant, and consists of a homogene
ous heat source which varies exponentially with time, followed by two 
consecutive slabs of non- source material. Heat transfer is by conduction 
only. 

b. Range: Not given. 

~ Notgivcn. 

Floating/Fixed: Floating point arithmetic is used. 

c. MathelIlatical Method: The code evaluates the solution given in the Argonne 
Nati.onal Laboratory Report ANL·4951, "Reactor Engineering Division 
Quarterly Report, September I, 1952 through November 30, 195Z." 

d. Storage Required: The program consists of 204 instructions and one 
constant. 

Speed: Running time is two seconds per point. Loading time of inter· 
pretative system deck with program is Z. Z5 minutes. 

Relocatability: Not given. 

e. Remarks: Transient terma, important for the first six peri.ods only, are 
neglected. All material constants are fixed for a.ny one run. The progran. 
ia written in the Bell Telephone Laboratories LZ General Purpose System, 
IBM 650 Library Program Z. O. 008. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 6511 Llbrsry Program Abstracts 

NEUTRON ENERGY SPECTRA IN WATER 

J. C. English 
E. I. du Pont de Nemours and Company 
Aiken, South Carolina 

Fileno. 8. Z. 021 
Physical Sciences 

a. Purpose: This code computes the distribution in energy from zero to 
Z.5 ev. It includes the effects of moderator motion and chemical binding. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Computation is in fixed decimal arithmetic. 

c. Mathematical Method: The equation for the conservation of neutrons is 
expressed in difference form as the matrix equation N = KN which is solved 
by iteration. " 

The Rand fit to the erf function is used in the evaluation of elements of the 
matrix. 

d. Storage Required: Not given. 

Speed: The matrix Q is obtained in about twenty minutes. Distributions 
Wiihthree digit precision are obtained with about twenty·five minutes of 
iteration. 

Relocatability: Not given. 

e. ~ The code as written assumes that the input parameters are in 
the range of those for HZO and DzO moderators. 

£. 650 System: One 533 reqUired. 

Special Devices: None. 

B - 650 

IBM 1i511 Library Program Abstracts 

ENSIGN CODE 

B. L. Anderson 
H. Bohl, Jr.' 
Bettis Atomic Power Division 
Westinghouse Electric Corporation 
Pittsburgh 30, Pennsylvania 

Fiteno. 8.Z.0ZZ 
Physical Sciences 

Purpose: ENSIGN is a few-group, one-dimensional code designed to handle 
symmetric slabs, nonsymmctdc slabs, and cylinders. 

b. Range: Problems may not exceed 4 groups, 10 regions, and 100 points. 

Accuracy: Not given. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathematical Method: Fluxes and eigenvalues are computed by means of an 
"iterative scheme in which it is necessary to make an initial source guess. 
At either of the outer boundaries, there may be a flux of zero or a derivative 
of the flux equal to zero. The balance check method is used for crossing 
internal boundaries. 

d. StoraRe Required: The program requires ZOOO words of storage. 

Speed: The time required for a Z-group, 100.point, 7·iteration proble:m 
is ZO minutes. 

Relocatability: Not relocatable. 

Remarks: Since fixed point arithmetic is used, limits :must be set on the 
input. Even with these lhnits, an overflow condition may occur. Also, 
many restrictions are placed upon the magnitudes of the parameters. 

f. IBM 650 System: One 533 is required. 

IBM 1i511 Library Program Abstracts 
Fileno. B.Z.OZ4 

Physical Sciences 

RAYTHEON REACTOR SURVEY CODES ZG ZRl, ZG ZRII, AND ZG 3R 

L. Holway 
Research Division 
Raytheon Manufacturing Company 
Waltham, Massachusetts 

Purpose: These routines will find the critical radius or the critical value 
of the infinite multiplication constant using two energy group diffusion 
theory in thernlal reactors with two or three regions. 

b. Range: Includes all values of core radius greater than 15 centimeters in 
2G ZRI and all values of kcngreater than 1. I in ZG ZRn and 2G 3R. 

Accuracy: Depends upon the number of iterations as determined by the 
comparison constant used. 

Floating/Fixed: Floating pOint arithmetic is used. 

Mathematical Method: The continuity conditions joining the analytic 
solutions at a boundary produce a determinant which is solved by an iterativ. 
process for that value of the radius (ZG ZRI) or kCl) (ZG ZRlI and ZG 3R) 
which makes the determinant equal to zero. 

d. Storage Required: Approxinlately 575 storage locations for ZG ZRI and 
ZG ZRlI; approximately 900 storage locations for ZG 3R. 

Speed: For ZG ZRI and ZG ZRn the running time is about 45 seconds per 
~ data, and for ZG 3R. about I minute. 

Relocatability: Not given. 

Remarks: None. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature are required. 

Special Devices: None. 

IBM 1i511 Library Program Abstracts 
File no. 8. Z. OZ5 

PhYSIcal Sciences 

AN IBM 650 PROGRAM TO CALCULATE THE NEUTRON ATTENUATION IN 
A WATER-METAL REACTOR SHIELD 

(Continued on next page) 

137 



J38 

H.S, P. Jones 
Numerical Analysis Section 
Computer Department 
RoUs-Royce Limited 
Derby, England 

Purpose: This program calculates the neutron attenuation in water-metal 
reactO'rshields in one dimension of plane or cylindrical geometry for up 
to fourteen regions. 

b. Range: 1 < n ::; 398, where n is the total number of divisions of range. 
-- 1 < m ::; 14, where m is the number of regions. 

Accuracy: The results cannot be accepted to more than three significant 
figures. -

Floating/Fixed: All calculations are done in floating decimal arithmetic, 

Mathematical Method: See the program write_up. 

d, Storage Required: On tape the program is stored in fourteen 53-word records, 
the last three words of each record containing reference data. 

Speed: Time required per point is 2n seconds, where n is the total number 
of divisions of range. 

Relocatability: Not give!' 

Remarks: None, 

f. IBM 650 System: Tape system, consisting of one 533, one 'on line' 407, 
lAS, one 727 Magnetic Tape Unit, indexing registers, and automatic floating 
decimal arithmetic feature. 

IBM 650 Library Program Abstracts 

TEMPERATURE DISTRIBUTION IN FUEL ELEMENTS 

G. R. Hoke 
E. 1. duPont de Nemours & Company 
Savannah River Laboratory 
Aiken, South Carolina 

File no. 8,2. 026 
Physical Sciences 

a. Purpose: Equations and a routine for the IBM 650 to calculate axial temperature 
distribution in fuel assemblies are presented. The routine can accommodate as 
many as three heat sources and four coolant channels alternately spaced in either 
plane or cylindrical geometry. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal arithmetic. 

Mathematical Method: Not given. 

d. Storage Required: 1750 words. 

Speed: One minute per problem. 

Relocatability: Not given. 

Remarks: None. 

f. IBM 650 System: One 533, indexing registers and automatic floating decimal 
arithmetic feature are required. 

IBM G50 IJhrsry Progr.m Ahstr.cts 

MUL TIREGROUP 

J. C. English 
Savannah River Laboratory 
E. I. du Pont de NelTlours &; Co. 
Aiken, S. C. 

Firtno, 8.2.02.7 

a. Purpose: This program solves the one~dimenBional neutron diffusion 
equation by lTleans of the associated difference equations in several energy 
groups. The program is essentially the WAPD "LU' Abner" code rewritten 
for the Model 2 IBM 650. A gain in sp~ed of a .hetor of five over "Lil' 
Abner" is realized. 

b. Restrictions, Range: Floating point arithmetic is used. 

c. ~ Difference equations which approximate the set of coupled 
differential eouations . 

_Di 2~i (Ii L~""DiB;).pi:XiS1-r;-l·F-I 
are useX' to obta!n~lux prOltles tor each neutron group. Here Bi is the 
transverse buckling; i is the group index; D,La, andLr are the diffusion 

(Continued on next column) 

constanl, absorption cross section, and the removal cross sectLon 
respectively 

d. Storage Requirements: Approximately 1750 storages are required. 
including input data allocation. The program Is supplied in SOAP II 
format and deck. 

e. Remarks: Requl.res automatic floating decimal feature and Inde~ registers. 

1. IBM 650 System: Not given. 

Fil,no. 8.2.028 
IBM G50 IJhr .... f Progr.m Ahstracts 

A MULTIGROUP P3 PROGRAM FOR THE NEUTRON TRANSPORT EQUATION 

Richard R. Haefner 
E. I. du Pont de Nemours &; Co. 
EJeplosives Department 
Atomic Energy Division 
Technical Division 
Savannah River Laboratory 
Aiken, South Carolina 

a. Purpose: An IBM 650 routine that computee the spherical harmonic 
approximation of the neutron transport equation in five energy groups, 
in one dimension, and for cylindrical geometry. The P3 approximation 
Is used for the lowest energy group artd-t:he PI approximation is used for 
the higher energy groups. . 

b. Restrlctionll, Range: Floating. 

c. Method: Analytic. 

d. Storage ReqUirements: 2,000 words, 10 minutes/region. 

e. ~ None. 

f. IBM 650 System: Model 2 computer with automatic floating decimal and 
indexing registers. 

IBM 650 IJbrary Program Ahstracts 

LQC SURFAyE FITTING PROGRAM FOR BASIC 650 

W. C. Krumbein 
Department of Geology 
Northwestern University 
Evanston, nliJni s 

• 
C. E. Faulkner 
IBM, UK, Ltd. 
London, England 

Fileno. 8.3.001 

a. Purpose: To fit linear, quadratic, and cublc surfaces to map data where 
the points of observation are distributed irregularly over the map area, 
rather than on a rectangular grid. 

b, Restrictions, Range: The program handles ae many as four mapped 
variables al! a time for an indefinite number of map pointe, inaemuch 
as the computations are in floating point. 

Accuracy: Double precision used in matrix inversIon and computation 
of coefficients. Other computations in Bingle precision. 

Floating/Fixed: Input"in fixed point. Program converts to SIR floating 
point. Output in floating point. 

c. ~ Least squares polynomial fitting. 

~: Part I computes basic IO,x 10 cublc matrix and four 10 x 1 vectors 
at the rate of 1 data card per 9 seconds. The output is in the form of 10 x 10, 
6 x 6, and 3 x 3 matrices and their corresponding vectors. 

Part IIinvertSthc L, Q, and C matrices and computes the coefficients at 
the rate of 10 minutes per mapped vat-iahle. 

Part m computes 3 answc:.; ear.tls per data card every 4 seconds (ObServed 
value, computed value, and dq'Viation). Sums of ~quare.s cards at end. 

Relocatibility: Not relocatlble. 

e. ~ Full description of data and output cards in program write-up. 

f. roM 650 System: Basic 650 and 533. 



IBM 650 Library Program Abstracts 

STRUCTURE FACTORS 

R. Shiono 
University of Pittsburgh 
Pittsburgh 13, Fa. 

Fikno. 8.-1:.001 
Physical Sciences 

Purpose: The programs compute structure factors of triclinic. monoclinic 
and orthorhombic space groups. The output cards of these programs are 
used as the input cards for "Differential Fourier Synthesis II program (File 
No.8, 4.0020). Six individual programs were prepared for centric and non
centric space groups of the three classes respectively, and the modifications 
for any particular space group are made by addition of a few cards. 

h. Range: The following upper limits are given: 

Number of independent atoms (at a ti:me) 
Number of different kinds of atoms 
Number of temperature factors; 

1. Isotropic telTlp. factor for each kind 
2. Individual anisotropic telTlp. factor 

Indices of reflexion: 
1. Centro-symlTletric 
2. Non-centrosylTllTletric 

Accuracy: Not given. 

Floating/Fixed: Fixed point. 

50 

50 

no lilTlit 

99 

MathclTlatical Method: Geometrical structure factors are computed with 
simplified expressions in the International Tables for X_ray Crystal~ography. 
Trigonometric functions are computed with Trimble's subroutine (IBM 
Technical Newsletter No.9, 1955). Atomic scattering factors are stored 
in table form and linear interpolation is used. 

d. Storage Required: Most of the 2000 storage locatio arc used. 

~: The following exalTlples of speed are given: 

P l 

9 atoms, 2 kinds 

7 atoms, 7 kinds 

28 atoms, 2 kinds, 
anisotropic temp. factors 

3.5 sec/reflexion 

8 sec/reflexion 

20 sec/reflexion 

Relocatability: Since the programs occupy most of the drum, it is not 
convenient to relocate. The programs are written in SOAP I. 

Remarks: The necessary modification cards for each space group are 
listed (except for Fdd2 and Fddd). 

f. IBM &50 System: One 533 required. 

IBM 650 Library Program Abstract. 

"structure Factors, II by R. Shiono 

Fileno. 8.4.001 
Errata 

The following ~orrecUons have been Bubmitted in the listing of the writeup of the above 
program: 

PAGE LOCATION LINE 

49 0427 233 
50 0392 308 

WORD 

60 0126 0432 should be 
69 0134 0442 should be 

IBM 650 Library Program Abstracts 

DIFFERENTIAL FOURIER SYNTHESlS 

R. Shiono 
University of Pittsburgh 
Pittsburgh 13, Pa. 

WORD 

6501180384 
69 0375 0442 

File nQ. 8.4.002 
Physical Sciences 

a. Purpose: This program uses the output cards from the program "Structure 
Factors" (File No. 8.4.001) as the input cards. It computes the electron 
densities, their nine derivatives of observed and calculated structure 
factors at a given coordinate, and solves the shift from them.. The m.odi
fications for each space group are made by the addition of a few cards. 

b. Range: There is no limit to the number of reflexions. 

Accuracy: Not given. 

Floating/Fixed: Fixed point. (Continued on next column) 

B - 650. 

Mathcrnatic,d Methot!: The expres9ions of electron density in the International 
Tables for X~ray crystallography are used directly or expanded and combined. 

d. Storage Required: Not given. 

Speed: The following examples of speed are given: 

600 rene"io~s 
approx. 40 minutes/atom 

1200 reflexions 

Rc1ocatability: Not given. 

~ The necessary modification cards for each space group are listed. 

f. IBM 650 System: One 533 required. 

650 LIBRARY PROGRAM ABSl'RACT 

SURVEY TRA VERSE 

J. T. Ahlin and G. E. Mitchell 
IBM, Houston 

FILE NUMBER 9.2.001 

May I. 1956 

a) Computes the departures and latitudes (or each traverse line, the x and y 
coordinates (or each station, and the length, bearing, departure and latitude of 
the closure. 

b) Angle data &.re to eUher the nearest second or the nearest hundreth of 
minute; distance data in the form xxxxx. xx feet. Sines and cosines are com
puted to six decImal places. 

c} Does not apply. 

d) Storage required is about 500 locations between 0000 and 0999. Speed is 
100 stations per minute. 

e) Self-restoring. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

R. W. Blaylock and J. M. Kibbee 
IBM, Houston 

FILE NUMBER 9.2.002 

a) Computes the amount of cut and fill voluITle between survey stations on a 
highway using the data from the original survey and from either a final survey 
(for billing) or design specification. 

b) Fixed~point arithmetic is used with a maximum of lao points per station 
with no limit to the number of stations, Volumes are punched to the nearest 
cubic yard, areas to the nearest hundredth square foot, horizontal distances 
to the nearest tenth of a foot, vertical distances to the neare:;t hundredth of a 
foot. 

c) The average end-area is used for computing volumes. 

d) Storage required is about 975 locations assembled between 0800 and 1950. 
Input data and computed tables occupy locations 0000 to 0799. Timing is a 
function of the number of'stations and readings at each station. For 25 read
ings per station and 100 stations per mile computations require about 15 min~ 
utes per mile. 

e) For design purposes the program also computes the slope stake points 
(intersections of proposed road with terrain). A SOAP symbolic deck listing 
in addition to an absolute deck listing of the program assembled between 0800 
and 1950 is included. 

f) Alphabetic device if the SOAP symbolic version is used. 

650 LIBRARY PROGRAM ABSTRACT 

CUT AND FILL 

J. M. Kibbee andJ, W. Robinson 
IBM Houston 

FILE NUMBER 9.2.004 

(Continued on next page) 

139 



140 

a) Computes slope stake intercepts, cut, fill, and net V'Jlumes, adjusted, and 
accumulated volumes. 

b) Fixed dec\mal. 

c) Average end-area method. 

d) Uses entire memory: approximately 1200 program steps 
approximately 800 table locations. 

Speed varies with type of problem run. 

e) Road is described in terms of crown height and width, and slope depth and 
width. . 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MOMENT DISTRIBUTION 

J. D. Hutchinson. 
University of Houston 
Computing and Data Processing Center 
Houston, Texas 

9.2.005 

a) Computes the bending moments In structural members of a rigid frame, 
given fixed end moments. 

b) Meets all engineering requirements. The program is written in fixed point. 

c) The "Moment Distribution" method of Hardy Cross is used. (See Paper 1793, 
Trans, A. S. C. E., 1932.) 

d) Program requires 540 memory locationsj data require 10 words per member 
in the frame. Speed: 1/8 to 1/10 seconds per member per joint per iteration. 
Relocatability: Program is written in SOAP, but all data locations are in 
absolute. 

e) Handles frames with up to 100 members. Not more than 8 members can 
meet at any given joint. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

A. A. Aucoin 
J. D. Hutchinson 
University of Houston 

TRUSS ANALYSIS 

Computing and Data Processing Center 
Houston, Texas 

FILE NUMBER 

a) Computes axial forces in statically loaded, simple, determinate, pinned 
trusses. 

b) Range: Loads varying from 1 to 99999 (units arbitrary). Accuracy: Depends 
on number of significant figures in data; 1 part in 500 accuracy can be obtained 
on large trusses. Program is written in fixed point. 

c) The "Method of Joints" is used. (See any standard text on truss analysis.) 

d) The program requires 1200 memory 10 cationsj data require six locations per. 
member. Speed: Approximately jj seconds where jj is the number of joi~ts in 
the truss. RelocatabUity: Since the program and data occupy most of the drum, 
it is not convenient to relocate. The program is written in SOAP, however. 

e) The program is seH restoring and will process either many loading configura
tions for the same truss or many trusses, or any combination, in s..equence, 
automatically. For indeterminate trusses, see Abstract 9.2.007, "Connector and 
Redundancy Programs for Indeterminate Truss Analysis." 

fl Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.2.007 

CONNECTOR AND REDUNDANCY PROGRAMS 
FOR INDETERMINATE TRUSS ANALYSIS 

Irene Tung 
University of Houston 
Computing and Data Processing Center 
Houston, Texas 

a) Designed to compute true axial forces in all membeJ;'s of indeterminate 
trusses from output of "Truss Analysis" program. 

b) Fixed point except the Sweeney Matrix Inversion routine which Is incorporated. 

c) Castigliano's Theorem of Least Work is applied. (See any standard text on 
indeterminate structures. ) 

d) The Connector requires 750 locations for program and data. The Redundancy 
Program requires 1725 locations for program and data. The programs are 
written in SOAP in fixed paint except the Sweeney Matrix Inversion program 
which is incorporated. 

e) Up to 24 redundants in a truss can be handled. 

f) Minimum 650. 

Aprll1958, Bulletln 18 _ 5 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.2.008 

GEORGIA SKEWED BlUDGE PROGRAM 

C. P. Reed 
Rich Electronic Computer Canter 
J. M. Nieves-Olmo 
State HighwaY Department of Georgia 
Atlanta, Georgia 

a) This program determines the placement of bents, the intersection of radial 
lines with concentric circles, the chord distances between bents, and other 
related data for substructure of a curved bridge. 

b) Accuracy to tenths of a aecond for angles. Most calculations are performed 
in lloating decimal with part of input being submitted in floating decimal. 

c) Makes use of plane geometry and tr1gonometry which pertain to chords of 
concentric circles and radial triangles. 

d) Uses entire drum. Speed: 4 seconds per radius per bent. 

e) Can handle any number of bents and up to 17 concentric circles at each pass. 
Can handle either left, right, or partially skewed bridge. 

fl Minimum 650. 

April 1958. Bulletln 18 - 7 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MOMENT DISTRIBUTION 

P. Yeager 
L. C. McReynolds 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

9.2.009 

a) Computes final end moments in beams and in column tops of continuous beams 
built integrally with columns when distribution coefficients, carry-over factors 
and fixed-end moments are given. 

b) Wilt solve any single story continuous frame bridge structure with up to 15 
spans. All data is in fixed point. 

c) Uses Hardy Cross method of moment distribution. 

d) Program occupies 1158 positions of memory storage and is not relocatable. 
Speed is 3 seconds per joint. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

TEXAS ENGINEERING SUBROUTINES 

Texas State Highway Department 
Austin, Texas 

9.2.010 

a) To convert degrees to radians, radians to degrees, and bearing to slope, and 
to perform 20 digit divisions. 

b) Range: 0.00000000 to 9.99999999 radians. 
Accuracy: XXXO XX' XX. X" 
Fixed point arithmetic. 

c) Normal conversion formulas. 

d) Locations: 1801-1899. Non-relocatable. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.2.011 

FORECASTING ZONAL TRAFFIC VOLUMES 

J. Petersen 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

a) Computes future zone-to-zone traffic movements given the present zone-to
zone movement and the estimated growth factors for each zone, using a method 
of successive approximations. 

(Continued on next column) 

B - 650 

b) Will solve any system with up to 192 zones. All data is in fixed point. 

c) Uses the method of Howard W. Bevis presented in "Traffic Quarterly" Volume 
X, No.2, April, 1956, pages 207-222, entitled "Forecasting Zonal Traffic 
Volumes. " 

d) Program occupies 930 positions of memory storage and is not relocatable. 
Speed is punch speed (100 per minute). 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MAXIMUM DENSITY OF GRANULAR MATERIALS 

R. V. LeClerc 
H. E. Sandahl 
Materials Laboratory 
Washington Department of Highways 
Olympia, Washington 

9.2.012 

a) Computes paints on a curve for determination of the maximum densities of 
coarse granular materials. 

b) Input and output are in fixed point. 

c) Used with laboratory method (or determining maximum density developed by 
H. W. Humphres. 

d) Program occupies 363 positions on drum and is not relocatable. Speed is 
2 seconds. 

e) None. 

f) Minimum 650. Alphabetic device is required if alphabetic identification is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

ANALYSIS OF LATERALLY LOADED PILES 

C. B. Rader, Sr. 
C. R. Hobby 
E. I. Organick 
University of Houston 
Computing and Data Processing Center 
Houston, Texas 

9.2.013 

a) Computes lateral deflection, bending moment, shear, fiber stress due to 
vertical as well as horizontal loading, and soil pressure for t + 1 positions 
along a pile divided into t sections (t S 49). Piles are assumed to be made of 
pipe or to have a circular cross section. 

b) The program is written in fixed point machine language; range and ~ccuracy 
are discussed in program write-up. 

c) Focht and McClelland method (see Texas Engineer, Vol. 25, nos. 9, 10, 11, 
Sept., Oct., NOv., 1955). 

d) The program is not relocatable and uses approximately 1000 storage locations. 
Time required, for each wall thickness, is (t + 3) seconds plus punCh-out time, 
where t is the number of divisions of the pile; punCh-out occurs at maximum rate. 

e) Does not apply. 

f) Minimum 650. 
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IBM 650 Library Program Abstracts 
Fileno. 9.2.013 

Errata 

"Analysis of Laterally Loaded Piles. " by C. B. Raeder. Sr .• C.R. Hobby. E.!. Organick. 

The following correction has been submitted for the listing of the writeup. Page 19. 
loeation 0784, should be changed from 10 1411 0794 + to 11 1411 0794 +. 

This change affects only those cases where the slope of the pile at the top is other than 
zero. 

Also note that the one per card listing in the writeup should be ignored. Only the five 
per card deck listing should be considered reliable. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.2.015 

REVISED TRAVERSE AND TRAVERSE ADJUSTMENT COMPUTATION 

J. A. Haller 
California Division of Highways 
Sacramento, California 

a) This routine calculates traverse data for the typical highway survey. right of 
way. or design problem. Input is in the form of one card per course. Any two 
unknowns within a traverse may be accepted. Results are punched one course to 
a card and show identification, distance, bearing, sine, cosine, latitude, depart
ure, and coordinates for regular courses. Areas are obtained for closed figures 
and segment areas are also computed. The factors developed in one traverse 
may be stored for use in a later traverse. Where two mathematically correct 
solutions are possible, both solutions are presented from a single set of input 
data, and the engineer must choose the proper solution. 

b) Ninety-eight regular courses may be submitted for each traverse. Cards need 
not be sorted by course number, but all cards for a given traverse must be to
gether. Distances are given to thousandths of feet and bearings to seconds. 
Functions are computed to nine decimal places. 

d) The entire program requires about 300 locations, but this number may be 
reduced if the punching phase is separated from the reading phase. The program 
should not be relocated except to separate punching from reading phases. Speed 
varies with the concentration of tr~ps within the particular swath being processed. 

e) Reading of trip cards may be suspended and the trip values for each coordinate 
point may be punched out at any time so th~t the 650 does not need to be reserved 
for the entire time necessary to compute a given swath. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

FREEWAY ASSIGNMENT PROGRAM 

California Division of Highways 
Sacramento, California 

9.2.017 

a) Determines best alternate route for a proposed freeway based on time-rate
distance studies of existing traffic. 

b) FIxed decimal. 

c) Formula as outlined by the Traffic Section, California Division of Highways. 

d) Uses all locations except 1000 and 1999. 

e) Will handle one alternate freeway at a time and up to 3 speeds on city streets. 

f) Minimum 650. 

c) Library subroutines used are from Technical Newsletter #9 for sine .. and cosine, 650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.2.018 
arctangent, and arcsine. -----------------------___ _ 

d} Ninety-eight locations each are required for storage of sine, COSine, distance, 
and bearing. Other program and temporary storage requirements use the re
mainder of the two thousand drum locations, with the exception of seventy-nine 
locations. Speed is about two thousand courses per hour. The program is con
sidered optimum and is not in relocatable form. 

e) Some coded stops may be reached because of incorrect input data. 

f) A 650 with twenty pilot selectors, half-time emitters, and alphabetic device 
is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.2.016 

CONTOUR CHART OF TRIP DESIRES 

J. A. Haller 
California Division of Highways 
Sacramento, California 

a) This program computes the desire line trip values for each coor?inate ~oint 
within a traffic survey area. The output from the program may be hsted WIth 

proper spacing to post contour values. The listing may then be used to draw a 
contour chart of trip desires. 

b) Up to approximately 1750 contour pOints may be posted in one pass of the trip 
cards. Coordinate boundaries for each pass must be set up. 

c} The X and Y coordinates of each point alo,ng a straight line from origi,n to, 
destination are computed. The number of POtots computed for any ~ne trip wll,l 
be one more than the number of ordinates crossed by the longer aXlS of the trIp. 

(Continued on next column) 

CURVED BRIDGE PROGRAM 

Texas Highway Department 
Austin, Texas 

a) This program relieves the detaUer of much of the laborious computation 
involved in the plan preparation of a curved bridge. 

b) Fixed point. Accuracy varies for different variables in program. 

c) Mathematical formulas as now used by bridge designers. 

d) Optimized through most of memory. About 500 program steps. 

e) Only 20 bents may be computed at one time. The values of radii are limited 
to less than 10,000. Other limitations given in write-up. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

COMPOSITE BEAM. 

R. E. Shields 
J. A. Haller 
California Division of Highways 
Sacramento, California 

File "0. 9.2.019 
Engineering Applications 

(Continued on next page) 



a. Purpose: This program will compute stoel girder tdzc and all other factors needed 
to complete the design of a concrete-steel composite girder. 

b. Range: 138 plate sizes from 10" x 5/8" to 28" x 3-1/4" arc available as trial sizes. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: The routine picks a trial size of top {llld bottom flange, computes 
the stresses on such a beam, and then mooifies top and bottom flange sizes 
separately as a result of the test of the stresses. \Vhen both top and bottom flangcB 
aro within the proper stress band, the program computes reductiens in flange 
sizes, end reactions, or shear stress, and pWlches results. A single card input 
produces a single card output for each beam to be designed. AASHO recom
mendations are observed. 

d. storage Required: Approximately 1700 locations of table, instruction, and temporary 
storage are used. 

Speed: Varies, but the average beam will be designed in 25 to 60 seconds. 

Relocatability: Not given. 

Remarks: Provision is made to compute initial factors which arc not specified by the 
engineer. The minimum data include span length, spacing between girders, structure 
depth, and steel stress. If other data arc given, these data will be used in place of 
values computed from the minimum. The design engineer may restrict the solution 
to a specified width for top plate, bottom plate. or both plates. Error cards will 
be pWlched if no flange of specified width can satisfy the maximum stress requirements. 

Plate girders without composite action may also be designed by the program. 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

"'This program supercedes the original program bearing the same name and file number. 

IBM 650 Library Program Abstract. 
1 

Fileno. 9. z. 019 
ADDENDUM 

CALIFORNIA COMPOSITE BEAM 

The "ddendum <::a!tses the Composite Beam program to furnish design 
data for low allry steel (AZ4Z) as well as any type of carbon steel as 
before. 

The writeup and Hst of <::oded instructions are ava.Uable from the library. 

Any request received after March I, 1961 will automatLcally receive 
thi:;; revision. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

THREE CENTER CURVES FOR SHORT RADIUS TURNS 

California Division of Highways 
Sacramento, California 

9.2.020 

a) This program performs the computations of short radius turns as set forth in 
the Planning Manual of the California State Highway Department. 

b) The value of the angle A carmot fall within the ranges between 179055' and 
180005', and between 359055' and 0°5'. 

c) Uses IBM sine-cosine, square root, and arc-sine subroutines. 

d) Uses approximately 650 locations. Can be relocated anywhere on drum. 

e) The program was written for the ranges prescribed in the Planning Manual 
so not all possible variations have been tested. ' 

f) Minimum 650. 

(Continued on next column) 
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650 LIBRARY PROGRAM AllSTnACT FILE NUMBER U. 2. 021 

TRAVERSE AND COORDINATE PROGRAM 

K. F. Kohler 
R. R. DeClar!\. 
Bureau of Public Roads 
Portland, Oregon 

a) Using either Stations and Deflection Angles right or. left, Len~th of Courses 
and Dcflection An~les right or left, or Stations and AZlmuths as lIlpul, the . 
Bearings, Stations, Length of Courses, Course Lats. and Dcp~, and Co?rdlllates 
of angle points are computed. Using P. I. Numbers and Coordmates as mput, the 
Bearil1~s, Delta Angles, and Length bf Courscs are computed. In all, fourteen 
different problem types are computed. 

b) Coordinates ec, CCC, CCC. CC, Bearings N. or 5. DDMM5S E. or W., Stations 
SSSS+SS.S5, Deflection Angles DDDMM5S R. or L., Delta Angles DDDMMSS, P. 1. 
Numbers PP, PPP, PPP, and Course Lengths LLL, LLL. LL, (L, LLL. LL when 
using coordinates as input). The subroutines used are SR-3 (Square Root), SC-l 
(Sine - Cosine) and AS-l (Arcsine). Program is in fixed point. 

c) Does not apply. 

d) Storage required is about 1000 locations between 0000 and 1836. Speed is 40 
courses per minute. 

e) Program is written in SOAP. 

f) 650 with alphabetic device. 

IBM 650 Library Program Abstracts 

EARTHWORK LINE SHIFT 

C. Travis 
S. R. Cason 

Computer Section 
Washington Department of Highways 
Olympia, Washington 

Filt:no. 9.2.022 
Engineering Applications 

a. Purpose: Shifts the center line on earthwork cross-section and interpolates 
a rod reading for the new center line if the new center line is located at a 

point for which no rod reading was given. 

b. Range: Makes both left and right shifts of any size which will not cause the 
final distances to exceed four digits. 

Accuracy: Not given. 

Floating/Fixed: The program is in fixed point arithmetic. 

c. Mathematical Method: The interpolation is a straight line interpolation. 

d. Storage Required: 436 drum locations. 

Speed: Program runs at almost punch speed. 

Relocatability: Program may be relocated. 

e. Remarks: Self loading five instructions per card deck is_available. 

f. 650 System: One 533 required. 

Special Devices! None. 

IBM 650 Library Program Abstracts 

SPEED CHECK ANALYSIS 

C. Travis 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

Fikno. 9.2.023 
Engineering Applications 

(Continued on next page) 
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a. Purpose! COll1putes 850/0 speed, average speed, standard deviation, 0;0' S 
over given speed and S curve %' s. 

b. Range: Handles speeds froll1 5 to 80 MPH with as many observations as 
desired. Six groups may be read in for each station. 

Accuracy: Most answers are given to 1/10%. 

Floating/Fixed: COnlputatlon is in fixed point arithnletic. 

c. Mathenlatical Method: Usual nlcthods for average speed and 0/0' s. 

Standard deviation by the following equation: 

Variance = G 2 

d. Storage Required: Progranlleaves 329 locations available. 

~: Requires about 2 nlinutes per problenl. 

Relocatability: Progranl is non- relocatable. 

e. ~ Self loading five instructions per card deck is available. 

£. 650 SysteITl: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SLOPE TOPOG PROGRAM 

K. F. Kohler 
R. R. DeClark 
Bureau of Public Roads 
Portland, Oregon 

Fileno. 9.2.024 
Engineering Applications 

a. Purpose: Converts cross section slope topog (slope in.percent or degrees 
and slope distance) to H. 1. and rod topog. 

b. Range: Input is Station (SSSS + SS), Base Elevation (EEEE.EE), Slope in 
Degrees (SS.S1) or Slope in Percent (PPP.±), and Slope Distance (DOD.). 
Output is Station (SSSS + S5). Base Elevation (EEEE.EE), Rod Reading 
(RRR.Rt) and Horizontal Distance (DDD.D). Output is type "0" forITl used 
in the Design Cut and Fill Program, (H841, B. P. R. revised), and other 
related programs developed or revised by the Bureau of Public Roads. 
The subroutines used are SC-I (Sine-Cosine) and SR-3 (Square Root). 

Accuracy: As indicated above. 

Floating/Fixed: Program is in fixed point arithITletic. 

c. MathcITlatical Method: Does not apply. 

d. Storage Required: Approximately 890 locations between 0000 and 1800 are 
required. 

Speed: The computation tiITle varies with the number of readings per 
section and is slightly less for the Percent Slope Topog cornputation than 
for Degree Slope Topog. 

Relocatability: Not given. 

e. Remarks: This program was developed on the supposition that between any 
pair of topog points the instrument height and target height above the actual 
ground would be the same, and that the chaining height at both points would 
be equal. The program does not provide for a height of instrument cor
rection. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

CONTOUR INTERPOLATION 

K. F. Kohler 
R. R. DeClark 
Bureau of Public Roads 
Portland, Oregon 

Fileno. 9.2.025 
Engineering Applications 

a. Purpose: This program develops the location of e'ach contour within any 
highway topog cross section that is in the H. 1. and rod and dist'ance form. 
The contour interval desired is selectable between 00. a and 99.9 feet. 

(Continued on next column) 

Contours are developed and tabulated in a form ideally suited for plotting 
purposes. The output for each section is the station, the elevation and 
distance of the left-most topog point, aU contours as elevation and distan.ce 
from centerline that lie between the left-most topog point and centerline. 
the elevation of centerline, all contours as elevation and distance from 
centerline that lie between centerline aQd the right-most topog point, and 
the elevation and distance of the right~most topog point. 

h. Range: Desired Contour Interval, (I1.1) on header card. Topog cards 
(type "0" cards) used as input are sam.e as used in the Design Cut and Fill 
PrograITl (H841 B. p. R. revised). Station (SSSS + SSI, H. 1. {EEEE + EEl, 
Rod Reading (RRR,R±), and Distance (DDD.D). The output is Station 
(SSSS + SS). Elevation of contours, end topog points or centerline 
(EEEE.El, and Horizontal Distance from centerline (DoD.D). 

Accuracy: As indicated above. 

Floating/Fixed: Program. is in fixed point arithmetic. 

c. Mathematical Method: Does not apply. 

d. Storage ReqUired: Approximately 560 locations between 0000 and 1800 are 
reqUired. 

Speed: Computation time varies with the number of topog points per section 
and the number of contours within a section. 

Relocatability: Not given. 

e. Rem.arks: None. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SLOPE STABILITY ANALYSIS 

J. Petersen 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

Fileno. 9 . .2.026 
Engineering Applications 

a. Purpose! Computes the factor of safety against failure of an embankment 
orwITf'Tind the steepest embankment slope with a factor of safety greater 
than one. 

b. Range: Three layers of different materials may exist below the em.bank
ITlent. 

Accuracy: Not given. 

Floating/Fixed: Not given. 

c. Mathem.atical Method: Uses the Swedish Slip-Circle method. 

d. Storage ReqUired: 1397 positions of memory. 

Speed: Speed varies from 45 seconds to 5 minutes. 

Relocatability: Program is not relocatable. 

e. ReITlarks: Self loading five instruction per card deck is available. 

r. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SURVEY TRAVERSE PROGRAM 

S. E. LaMacchia 
Ohio Department of Highways 
Columbus, Ohio 

Fiuno. 9 . .2.0.27 
Engineering Applications 

a. Purpose: Using as input the following survey m-averse information: 

I) Course length 
2) Course angle: 

Bearing 
Deflection 
Azimuth 

the program computes and supplies as output the latitude, departure. 
station coordinates, and components of closure error. 

b. Range: In the case of a closed traverse, the number of courses must be 
less than one hundred. 

(Continued on next page) 



Accuracy: Output data is accurate to the nearest one-tenth ioot. 

Floating/Fixed: Computation is made in fixed point aritlunetic. 

c. MathelTmtical Method: The angle is first converted to an a:dmuth and then 
added to the previous sum. Latitudes and departures arc computed with 
the use of the sine-cosine subroutine, SC Z. 

d. Storage Required: Memory locations 1 - 50 and 200 - 600 approximately, 
are used. 

~peed: Speed is approximately the maximum for card reading and punch
lng. 

Rclocatability: The program is rclocatable. 

e. Remarks: None. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

ROD READING CONVERSION PROGRAM 

M. Gold 
Ohio Depart:ment of Highways 
Columbus, Ohio 

Fileno. 9.Z.028 
Enginee ring Applications 

a. Purpose: The program reduces rod readings to elevations for use in the 
Road Design Program (lBM 650 Library Program 9.2.029). 

b. Range: The maximum X value is 999.9 feet. The maximum R value is 
99.9 feet. 

Accuracy: Values are rounded to the nearest tenth from the field notes. 
~ple process of one subtraction of these values, the difference 
remains significant to the nearest tenth. 

Floating/Fixed: The decimal is fixed in all calculations. 

c. Mathematical Method: Silnple ariUunetic is used. 

d. Storage Required: 368 memory locations in the firs{: eight bands of the 
drum. 

Speed: Data is processed at card reading speed. 

Relocatability: The program is rclocatable in multiples of fifty. 

e. Remarks: None. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

ROAD DESIGN PROGRAM 

B. T. Wade 
Ohio Department of Highways 
Columbus, Ohio 

Fileno. 9.2.029 
Enginee ring Applications 

a. Purpose: Computes coordinates of the road design template from the 
shoulder to the slopestakes according to design criteria. 

b. Range: The range of input is as follows: 0.00:5. station:5 999,999.99; 
-999.9 S offset :S: 999.9: 0.0 :S: elevation :S: 9999.9; 0.00 S profile 
grade:S 9999.99: 0.00:5. shoulder slope :5. 99.9; 0.0 S ditch slopes :s 9.9. 
The range of the output is the same as input except that elevations are not 
punched but rather distances above or below profile grade which have the 
sam.e range as the offsets. 

Accuracy: Values are com.puted to the nearest tenth foot. 

Floating/ Fixed: Values arc com.puted in fixed point arithmetic. 

c. Mathematical Method: The methods used incorporate analytical geometry 
plus com.parisons on design criteria. 

d. Storage Required: 

0000 - 0399 Tables 
0400 - 1715 Program 
1823 - 1900 Constant and temporary storage locations. 

(LD I occupies 1900 - 1999 but is wiped out by the program~ 

(Continued on next column) 
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The sections can be read into the machine in any order provided links are 
set by LDI (IBM 650 Library Program 1.2.007). 

Speed: An average station reqllires approximately 20 seconds. 

Rclocatability: All sections of the routine are relocatable within the 
present limits of 0400 and 1823. 

e. Remarks: The number of points on each side of the center line of.the road
way cannot exceed 33. The number of points of each side of the center 
line of aurvey cannot exceed 66. The input cannot have X and Y both zero. 
The shoulder cannot be at the center line of survey. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

OHIO CUT AND FILL 

T. S. Gemmell 
Ohio Department of Highways 
Columbus, Ohio 

Fileno. 9.2.030 
Engineering Applications 

a. Purpose: Computes areas at each station, volumes between stations, and 
seeding area between stationa, and accumulate::! volumes for entire project. 

b. Range: A maximum of 100 pOints each for road and terrain points. 
Nwnber of stations that can be processed is only determined by size of 
accumulated volumes. 

Accuracy: Volum.ea are punched to nearest cubic yard. Areas to the 
nearest square foot, and seeding area to the nearest square yard. 

Floating/Fixed: Fixed point arithmetic is used. 

c. Mathematical Method: The trapezoidal and intersecting triangle lTlethod is 
used for computing areas. The average end area method is used for 
computing volume s. 

d. Storage Required: Storage requirements are: tables between 1000 and 
1799, square root routine and LDI loading routine (IBM 650 Library 
Program 1.2.007) 1850 - 1999, and 774 coding locations between 0000 and 
0999. 

~: Timing is a function of the number of stations and readings at each 
station. With seeding area for 51 readings per station, and 107 stations 
per mile, an average of 48.2 minutes per mile; without seeding area, an 
average of 30. 1 minutes per mile. 

Relocatability: Not given. 

e. Remarks: Program will compute through a station equation, allow 
shrinkage factor to apply to cut and fill, and will either compute or. not 
compute seeding area. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fileno. 9.2.031 

Engineering Applications 

SUPERELEVATION TABLES 

C. R. Caylor 
Ohio Department of Highways 
Columbus, Ohio 

a. Purpose: Computes the coordinates of the surface of the pavement for 
statlOns which arc within the limits of a curve and its transition. 

b. Range: The X ordinates have a maximum value of 100 feet, the Y ordinates 
have a maximum value of 10,000 feet. 

Accuracy: All valUes are to the nearest 100th of a foot. 

Floating/Fixed: Computation is in fixed point arithmetic. 

c. Mathematical Method: Simple mathematics. 

d. Storage Required: 850 consecutive memory locations. 

Speed: Punches at approximately maximum speed. 

Rclocatability: Program is relocatable by multiples of 50, plus the last 
ZOO locations which cannot be transferred. 

e. Remarks: None. 

(Continued on next page) 
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f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

DESIGN TEMPLATE PROGRAM 

C. R. Caylor 
Ohio Department of Highways 
Columbus, Ohio 

Fif(:no. 9.Z.03Z 
Engineering Applications 

a. Purpose: Computes the design template for any given station. 

b. Range: The maximum X value is 1000 feet. The maximum Y value is 
10,000 feet. 

Accuracy: The coordinates are computed to the nearest tenth of a foot. 

Floating/Fixed: Computation is in fixed point arithmetic. 

c. Mathematical Method: Trigonometry. 

d. Storage Required: 1099 consecutive memory locations. 

Speed: Not given. 

Relocatability: Program is relocatable by multiples of fifty. 

e. Remarks: None. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fileno. 9.Z.033 

Engineering Applications 

MOMENT DISTRlliUTION AND INFLUENCE LINE CALCULATION 

P. Yeager 
L. C. McReynolds 
E. D. Lee 
Computer Section 
Washington State Highway Department 
Olympia, Washington 

a. Purpose: Computes final end moments in beams and column tops of single 
story continuous frames. The beams may be integral with the columns. 
Computes influence line ordinates for loads at all the tenth points or for 
loads at the .3, .5, and. 7 points. These ordinates are the final moments 
at the beam ends and at the respective points in the span. Shear values 
are also computed. Information required for input is the distribution 
coefficients and carry-over factors, fixed end moments if they are to be 
distributed, and span lengths and load to be used if influence line ordinates 
are to be computed. When influence line ordinates are to be computed, a 
table of fixed end moment coefficients must be supplied only if the beams 
are ~ prismatic. 

b. Range: Will distribute fixed end moments for any single story continuous 
frame structure with up to 15 spans. This program will also compute 
influence line ordinates for a structure with up to 5 spans. 

Accuracy: Not given. 

Floating/ Fixed; All data is in fixed point. 

c. Mathematical Method: Uses the Hardy Cross method of moment distribution. 

d. Storage Required: Program occupies 1869 positions of memory storage. 

Speed: Not given. 

Relocatability: Program is not relocatable. 

e. Remarks: Self-loading five instructions per card deck is available. Written 
in SOAP. 

f. 650 System: One 533 reqUired. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SUSPENSION BRIDGE ANALYSIS 

Fikno. 9. Z. 034 
Engineering Applications 

(Continued on next column) 

E. D. Lee 
J. Petersen 
Computer Section 
Washington State Highway Department 
Olympia, Washington 

a. Purpose: Computes deflections, moments and shears in stiffening truss 
of a two hinged suspension bridge. Computes cable tensions at supports. 

b. Range: Computes values for three span suspension bridge with or without 
anchor spans, sidt:: spans suspended or not suspended. 

Accuracy: Not given. 

Floating/Fixed: Input and output is in floating point. 

c. Mathematical Method: Uses Exact (Sine Series) Method wherein deflected 
structure is represented by a Fourier series. 

d. Storage Required: Program is split into two parts with 1218 locations 
available in the first part and 49 locations available in the second part. 

Speed: Speed is approximately 15 minutes for the first loading and 12 
minutes for successive loadings. 

Relocatability: Not given. 

e. Remarks: Self loading 5 instruction per card deck is available. Written 
in SOAP using SIR. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

APPROXIMATION OF FUTURE TRIP TRANSFERS 

E. A. Radsliff 
California Division of Highways 
Sacramento, California 

Fil(:no. 9. Z. 035 
Engineering Applications 

a. Purpose: The program utilizes the Fratar Method* to compute one 0r 

~ccessive approximations of future trip transfers between zones. 
Input data consist only of a set of initial trip transfers and (per zone) trip 
end growth factors. Trip transfers will be apprOXimated for all pairs of 
zones up to a maximum of 70 zones. 

b. Ran'ge: Initial and approximated trip transfers have a range up to 9999.9 
but any transfer which is initially zero will remain zero. Growth factors 
may range up to 99.999. Initial or approximate trip ends (per zone) may 
not exceed 100.000. 

Accuracy: Not given. 

Floating/Fixed: Fixed point arithmetic is used throughout. 

c. Mathematical Method: *The Fratar Method formula was taken from 
"Vehicular Trip Distribution by Successive Approximation", Thomas J. 
Fratar, Traffic Quarterly, January 1954. 

d. Storage Required: Essentially the entire drum is used by the program. 
Only 460 locations arc used for instructions or constants, but 1488 fixed 
locations are required for storage of data. 

Speed: Time for loading and punching blocks is normal machine speed. 
Calculation time varies with the number of zones (N) and the nUlllber of 
non-zero initial trip transfers (M). A rough time forllluia (in minutes) 
is [(5N 2 + 3M) + 1, 000] per approximation. 

e. Remarks: All data are first loaded and then one or more approximations 
may be obtained (in succession at the programmer's option). Optional 
percentage criteria (in terms of approxilllated trip ends as compared to 
expected trip ends) are available to define the standard of accuracy of the 
final approximations. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. 9. Z. 035 

Addenda/Errata 

"Approximation of Future Trip Transfers," by E.A. Hadsliff. 

The following additions should be made to the wiring diagram of the 533 control 
panel on pages 45 and 46 of the program write~up: 

Columns Z5 and 26 of Read Card A to Storage Entry A, Word 9, positions 
6 and 5. Emit zeros to positions 4,3, 2, and 1. 

Wire #9 (a rea.d timed 9) terminiltes at Storage Entry A, Word 10, position 2. 

(Continued on next pagel 



Wire '8 (a read timed 81 terminates at Storage Entry A, Word 10, position 1. 
Wire' 54 (a three-ended wire) leads from Punch Digit Emitter, digit O. 
Wire H 55 leads from Punch Digit Emitter, digit Z. 
Wire H 56 (a four-ended wire I leads from Punch Digit Emitter, digit 3. 
Wire II 51 (a four-ended wirelleads from Punch Digit Emitter, digit 4. 

The following corrections should be made to the same wiring diagram: 

Wire H 12. should lead from Read Card A, column 80 to Read Selector 
Common (location R, Zl). 

Wire * 13 should lead from digit Z of Read Digit Selector to Entry A. 
Wire 1# 14 should lead from digit 0 of Read Digit Selector to Entry B. 
Wire 1# 50 should lead from position 2 of Control Information to Punch B. 

IBM 650 Library Program Abstracts 

GENERAL FREEWAY ASSIGNMENT 

M. Brubaker 
R. Bieber 
California Division of Highways 
Sacramento. California 

Fileno. 9. z. 036 
Engineering Applications 

a. Purpose: The purpose of this routine is to compute time and distance on 
a freeway system and then compare it to an existing system to determine 
if the proposed freeway system would be adequate. 

b. Range: The routine can handle any ten routing cards per routing. 
years of trip data can be handled at one time. 

Accuracy: Not given. 

Floating/Fixed: The entire routine is procened in fixed point. 

c. Mathematical Method: Does not apply. 

Three 

d. Storage Required: The entire drum is used. 1000 locations are used to 
store cUIllulative time and distance between zones. For problems not 
requiring this many zonal interchanges, additional locations can be made 
available. 

~ Not given. 

Relocatability: Not given. 

e. Remarks: Total vehicle miles and minutes for each alternate processed 
are punched out at the end of the problem by the use of the end of file card 
The program was written in SOAP 1. 

f. 650 System: One 533 with 20 pilot selecton and 20 co-selectors required. 

Special Devices: Alphabetic device. 

IBM 650 Library Program Abstracts 
Fileno. 9. Z. 036 

Addenda/Errata 

"General Freeway Assignment, 11 by M. Brubaker and R. Bieber. 

The following additions should be made to the program write~up: 

An error has been discovered in the Freeway Assignment Program due to 
rounding the computed trips assigned to the basic best freeway and second best 
freeway routes. 

In Block 430 of the program the trips assigned to the basic route were computed 
by multiplying the per cent times the number of trips and rounding the results. 
The trips assigned to the second best freeway route were obtained in the same 
manner. Trips assigned to the best freeway route were obtained by subtracting 
the sum of the basic and second best assignment from the' total number of trips. 
This was done to insure assigning all the trips and never to assign more than 
the total number of trips. However, if all of the trips fall into the two computed 
categories and values are such that each computation is rounded up by one half 
of a trip, the two computed categories have one more than the total trips to be 
aSSigned, and the number of trips assigned to the best freeway trips becomes a 
minus 1. The following corrections should be made in the program to use 
decimal accumulation and avoid the result stated above. 

Delete from the program the following instructions: 

Block Card Code Lac. Instruction 

36 1053 20 18Z1 1074 
430 46 1024 69 10Z7 1030 
430 81 1071 31 0002 IZ59 
430 91 IZ59 20 laZI 1074 
430 341 IZ49 45 1102 1103 
430 401 1103 65 lOIS 1901 
43~ 411 11)01 16 18Z4 1551 
430 421 1551 16 18ZZ 175Z 
430 431 1752 20 18Z3 110Z 

(Continued on next column) 

430 441 170Z 
430 451 1652 
430 461 160Z 
430 471 145Z 
430 481 140Z 
430 491 1352 
430 501 1904 
430 511 19Z1 

Add to the program the following instructions: 

~ Card ~ ~ 

430 030 102·1 
430 035 1103 
430 046 1901 
430 075 1011 
430 081 175Z 
430 085 170Z 
430 086 165Z 
430 091 lZ59 
001 03. 1053 
430 341 lZ49 

8-

65 1186 1652 
16 1826 1602. 
16 18Z8 145Z 
20 182.1 140Z 
65 1116 1352 
16 1830 1904 I. 1832 1921 
20 1831 1877 

Instruction 

69 1309 1103 
24 1551 1901 
69 1021 1030 
60 8002. 175Z 
30 0002 1702 
15 1551 165Z 
20 1551 1259 
21 1821 1074 
21 1821 1074 
45 1l0Z 1877 

Fileno. 9.2.036 Cont'd 

Addenda I Errata 

This is a revision of the block diagram for Block 430 to replace page 31 
of the program write-up. 

Problem'SI Block430 
CalcWateTril'l&'lgned 

IBM 650 Library Program Abstracts 

LOADOMETER w-6 TABLE 

J. H. Harbour 
California Division of Highways 
Sacrame~tol California 

Fileno. 9.2.037 
Engineering Applications 

a. Purpose: Edit data and calculate per cent of overload on total weight and 
each axle of trucks and truck combinations with one or more axles 18,000 
pounds or more, and single unit trucks weighing 13 tons or more per 
California Wheel Base Law and II AASHO", American Association of State 
Highway Officials, recommenda.tions. 

b. Range: A maximUIll of 1 axles per vehicle. 

(Continued on next page) 
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Accuracy: Per cent violation to 1/10 of one per cent which is converted to 
~ 

Floating/Fixed: Fixed decimal point. 

c. Mathematical Method: Arithmetic. 

d. Storage Required: 2000-word drum. 

Speed: Approximately 700 vehicles per hour. 

Relocatability: Not given. 

e. Remarks: Minor changes in program may be required subject to changes 
in State Wheel Base Law and "AASHO",American Association of State 
Highway Officials, recommendations. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 6SIl Library Program Abstracts 

STRESS ANALYSIS OF OPEN-WEB STRUCTURES 

C. W. Zahler 
United States Steel Corporation 

J. E. O'Keeffe 
American Bridge Division 
Pittsburgh, Pennsylvania 

FIleno. 9.2.038 
Engineering Applications 

~. Purpose: Several specific computer programs concerned with obtaining the 
axial stresses in Inembers of an open_web system, together with their 
relative geoInetry, provide a basis for a brief sketch of the various .phases 
of development of the systeIn from conception to utilization. 

b. Range: Simple web, 99 panels; 
Subdivided, 62 panels; 
"K" type, 88 panels. 

Accuracy: Not given. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathematical Method: The standard formulas are used. 

d. Storage Required: The entire drum. 

Speed: Not given. 

Relocatability: Not relocatable. 

Remarks: This routine consists of several packages: Load Routine; Indexing 
Register Simulator; Reaction program; Truss Geometry and Stresses: Simple 
Web, Subdivided Panel, and "Kit System. Mathematical subroutines include: 

SINE, COSINE, SINH, COSH, eX, LOGe' ARCSINE, ARCTAN, Y;-,\IiAi. 
In the right triangle a, b, c, any of the following are computed, with or 
without their natural functions: 

~£z7,FT. Also,~2tb2-tc2, ~c2 _ a 2 _ b 2 , 

~a2-tb2 _ 2 ab COS (J. 

I. IBM 650 System: One 533 required. 

IBM 651l Library Program Abstracts 
Fileno. 9.2.039 

Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM TERRAIN DATA EDIT PROGRAM TD-l 

Massachusetts Department of Public Works 
C. L. Miller 
R. A. Baust 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

Purpose: The Digital Terrain Model (DTM) System Series of computer 
programs requires the terrain data to be in a certain format and to meet 
a set of specifications. This program checks the terrain data to insure 
that it is in the proper format and meets the required specifications. Error 
cards are punched to identify terrain data cards and points which are not in 
proper format or sequence. 

b. Range: Doe 5 ;not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 
(oontinued on next oolumn) 

MatheInatical Method: Does not apply. 

d. Storage Required: Not given. 

Speed: Operates at read speed (200 cards per minute). 

Relocatability: Not in relocatable form. 

Remarks: None. 

f. IBM 650 System: One 533 required. 

SPecial Devices: Alphabetic device requlTp.d. 

File no. 9.2.040 
IBM 650 Library PrDgram Abstracts Engineering Applications 

DIGIT AL TERRAIN MODEL SYSTEM HORIZONT AL ALIGNMENT PROGRAMS 
HA-I, 2, 3,and 4. 

Massachusetts Department of Public Works 
C. L. Miller 
R. A. Laflamme 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

Purpose: HA-l. DTM Basic Horizontal Alignment Program: 
Computes the geometry of a highway centerline defined 
by coordinates of P. I. 's and the radii of the curves. 
Relates the DTM Terrain Data Sections to this centerline 
and computes the terrain elevation at the centerline for 
each section. 

HA-2, DTM Even Station Interpolation Program: 
Takes the centerline terrain elevations (which are on odd 
centerline stations) and interpolates for elevations on 
even stations. 

HA-3, DTM Parallel Offset Alignment Program: 
Takes the same input as HA-I, includes the saIne output 
but also computes the data for two parallel offset lines. 

HA_4, DTM Special Alignment Georn.etry Program: 
The same as HA-I except that it computes only centerline 
geometry. It o;:an be used independently of the DTM System. 

b. Range: Maximum number of horizontal curves is 50. Maximum number of 
points per cross section is 200, 

Accuracy: All lengths and distances are computed to three decimal places. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathematical Method: Coordinate transformations and trigonometry are used. 

d. Storage Required: HA-I, 2, 3,and 4 are loaded together. There are 200 
locations available. 

Speed: Not given. 

RelocatabHity: Not given. 

RelIlarks: HA-3 and HA-4 are options of HA-I. HA-2 is a separate program 
but is loaded with HA-l. 

f. IBM 650 System: One 533 required. 

IBM 6SIl Library Program Abstracts 
Fileno. 9.2.041 

Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM VERTICAL ALIGNMENT PROGRAMS 
VA-I and VA-2 

Massachusetts Department of Public Works 
C. L. Miller 
R. A. Laflamme 
Photogrammetry Laboratory 
MassachUsetts Institute of Technology 
Cambridge, Massachusetts 

a. Purpose: VA-I, Basic' Vertical Alignment Program: 
This program computes the geometry of the vertical 
alignment of a highway and computes the profile elevation 
at each cross section. The input is the profile definition 
data and the output of the DTM HA-I program. 

VA-2, Highway Profile Geometry Program: 
This program. computes the geometry of the vertical 
alignment of a highway and computes the profile elevation 
at even stations along the alignment. The input is the 
profile definition data and the increment between even 
stations. Can be used independently of the DTM System. 

b. Range: Maximum. number of vertical curves is 98. 

(Continued OD next page) 



Accuracy; All·lengths and distances arc computed to three decimal places. 
Grades are computed in decimal form and arc carried out to ten decima.l 

places. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathematical Method: Standard parabolic vertical curves are used. 

d, Storage Required: VA-l and VA-2. are loaded together and use 600 locations. 

Speed: Not given. 

Relocatability: Not in relocatable form. 

Remarks; None. 

f. IBM 650 System: One 533 required. 

FiI~ 110. 9.2..042. 

IBM 650 Library Program Abstracts Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM PRELIMINARY EARTHWORK PROGRAM 

EW-2. 

Massachusetts Department of Public Works 

C. L. Miller 
R. A. Laflamme 
PhotogralTllTletry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

Purpose: This is the basic progralTl for cOlTlputing earthwork quantities in 
location studies. A si:mplified template is used for the efficient evaluation 
of a number of trial lines. The input is the template definition data, the 
DTM terrain data deck, and the output of the DTM VA-l program. The 
output is the template definition data for each section and the volumes at 
each section. 

b. Range: MaximUlu number of points per cross section is 2.00. 

Accuracy: Volum.es are com.puted to the nearest cubic yard. 

Floating/Fixed: Fixed point arithm.etic is used. 

Mathematical Method: The average end area method is used to compute 
the volumes. 

d. Storage Required: Program. uses 1900 locations. 

Speed: Not given, 

Relocatability: Not in relocatable forITl. 

Rem.arks: None. 

f. IBM 650 System.: One 533 is required. 

IBM 650 Library Program Abstracts 

SAN DIEGO FREEWAY ASSIGNMENT 

M. Brubaker 
R. Bieber 
California State Division of Highways 
Sacram.ento, California 

Filtno. 9.2..043 
Engineering Applications 

Purpose: This routine com.putes time and distance on a freeway system. and 
com.pares this data with that of a basic system to determ.ine whether the 
proposed freeway system would be adequate. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathematical Method: Not applicable. 

d. Storage Required: The entire drum. is used. Gum.u1ative time and distance 
between zones are stored in lZ99 locations. For a problem. not requiring 
this m.any zonal interchanges, additional locations can be m.ade available 
to the routine. 

Speed: Not given. 

Relocatilbility: Not relocatable. 

(Continued on next column) 

B - 650 

Remarks: The routine can handle only ten routing cards per· routing. Three 
years of trip data can be handled at one tim.e. Total vehicle miles and 
minutes for each alternate processed must be punched out on com.plction' 
of the problem. by the use of a special punch routine. The prograITl is written 
in SOAP I. • 

f. IBM 650 System.: One 533 required. 

Special Devices; Alphabetic device, 10 extra pilot selectors (for a total 
of 2.0), and lZ extra coselectors (for a total of 2.0) are required. 

IBM 650 Library Program Abstracts 
filtno.9.2..043 

Addenda!l;:rrata 

"San Diego Freeway Assignment," by M. Brubaker and R. Bieber. 

The following additions should be made to the program. write~up; 

An error has been discovered in tho;: Freeway Assignment Program. due to 
rounding the computed trips assigned to the basic best freeway and second 
best freeway routes. 

In Block 430 of the program the trips assigned to the basic route were com.puted 
by multiplying the per cent times the number of trips and roundin~ the result. 
The trips assigned to the second best freeway route were obtained in the same 
m.anner. Trips assigned to the best freeway route were obtained by subtracting 
the sum of the basic and second best assignment from the total number of trips. 
This was done to insure assigning all the trips and never to assign m.ore than 
the total number of trips. However, if all of the trips fall into the two cornputed 
categories and values are such that each computation is rounded up by one half 
of a trip, the two computed categories havt: one more than the total trips to be 
assigned, and the number of trips assigned to the best freeway trips becomes 
m.inus 1. The following corrections should be made in the program to use decim.al 
accumulation and avoid the result stated above, 

Delett: from the program the following instructions: 

Block Card Code Lac. 

36 1603 
430 46 1474 
430 81 1461 
430 91 1509 
430 341 1417 
430 401 1852 
430 4ll 1902 
430 ·1:2.1 1994 
430 431 1546 
430 441 1496 
430 451 1646 
430 461 1596 
430 471 1746 
430 481 1995 
430 491 1846 
430 SOl 1996 
430 5ll 1946 

Add to the program the following instructions; 

Block Card Code Loc. 

,130 030 1474 

430 035 1852 

430 046 1994 
430 075 1461 

430 081 1546 

430 085 1646 

430 086 1596 

430 091 1509 

001 036 1603 

430 341 1417 

Instruction 

20 1810 1413 
69 142.7 1380 
31 0002 1509 
20 1810 1413 
45 1370 1471 
65 1565 190Z 

16 1812. 1994 
lb 1810 1546 
20 1811 1496 
65 1404 1646 
16 1813 1596 
16 1815 1746 
20 1814, 1995 
65 1364 1846 
16 1816 1996 
16 1818 1946 
20 1817 1471 

Instruction 

69 
24 
69 
60 
30 
IS 
20 
21 
21 
45 

1309 1852. 
1902 199-} 
1427 1380 
8002 1546 
0002. 1646 
1902. 1596 
1902 1509 
1810 1413 
1810 1413 
1370 1471 

FilttJo·9.2.043 Cont'd 

Addenda/Errata 

This is a revision of the blOCk diagram for Block 430 to replace page 12 
of the program write-up. 

(Continued on next page) 
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IBM 650 Library Program Abstracts 

EARTHWORK OAT A CHECK 

K. F. Kohler 
R. R. DeClark 
Bureau of Public Roads 
Portland, Oregon 

File no. 9. Z. 044 
Engineering Applications 

a. Purpose: This program indicates and locates all probable major errors, 
~s or deviations contained in design earthwork data, When an error 
or significant deviation is detected, an errOr card is punched which indicates 
and locates the deviation or error. 

h. Range: Minor errors are not detected. The break_point between IDajor 
errors and minor errors may be designated by the design engineer. This 
program does not contain program stops. The amount of input or output 
is unlimited. The routine checks Earthwork Design Data Cards in any of 
the following arrangements: 

1. Type "0, II "p' or r'2," separately 
2. Type "0" combined with type Ill" or type 11211 

Accuracy: Not given. 

Floating/Fixed: Fixed point. 

Mathematical Method: Simple arithmetic is used. 

d. Storage Required: The program and data use 1960 storage locations. 

Speed: The progr<l;m operates at approximately 3/4 read speed, depending 
Oii""tiie number of points in the section and the number of errors detected. 

Relocatability: Not given. 

Remarks: This program is designed to be used in conjunction with B.P.R. 
revised version of the IBM Library Program, File No.9. Z. 004. Error 
cards contain the location of the error and a ZO-character statement identi_ 
fying the type of error. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

TALBOT SPIRAL INTERSECTIONS 

J. Petersen 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

Filt! no. 9, Z. 045 
Engineering Applications 

(Continued on next column) 

a. Purpose: The basic purpose or-this program is to compute the coordinates 
of the point of intersection of a given line with a line offset a given distance 
from a Talbot spiral, the radial bearing at this point and the distance along 
the offset line from the beginning of the spiral. It will also compute the length 
and bearing of lines joining successive sets of coordinates. The coordinates 
developed in one problem may be stored for use in later problems. 

b. Range: Only one spiral at a time may be used, but an unlimited number of 
problems based on this spiral may be calculated. An unlimited number of 
distances and bearing computations is possibie. 

Accuracy: Distances are given to thousandths of a foot and bearings to 
seconds. 

Floating/Fixed: Input and output are in fixed pointi floating point is used 
within the program. 

Mathematical Method: Intersection is found by iteration. 

d. Storage Required: The program occupies 176Z storage locations. 

Speed: The cOInputations for each intersection require approximately 30 
seconds. Distance and bearing computations proceed at about 30 per minute. 

Relocatability: Not relocatable. 

Remarks: The program is written in SOAP I form. It uses portions of 
SOAPTiiiterpretive Routine, File No. Z. O. 001. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

PROFILE GRADE 

J. Oakes 
Oregon State Highway Department 
Salem, Oregon 

Filt! no. 9. Z. 046 
Engineering Applications 

a. Purpose: This routine computes gradients between PI's and profn~ grade 
~s for either defined incremented stations or selected stations. 
The program will compute :lor either plus or minus stationing and in either 
ascending or descending order. It will handle both horizontal and vertical 
equations caused by c.hanges in datum. or di:lferences in depth of surfacing. 

b. Range: The program will handle up to 98 changes of grade. 

Accuracy: To hundredths for all factors except grade, which is to ten 
~9. Stationing may be selected to either the nearest foot or the 
nearest hundredth of a foot. 

Mathematical Method: Standard. 

d. Storage Required: The program requires approximately 1950 storage 
locations. 

~ The routine operates at full punch speed. 

Relocatability: Not given. 

~ None, 

f. IBM 650 System: One 533 required. 

Special Devices: Ten extra pilot selectors (for a total of 20) are required. 

IBM 650 Library Prolll'am Abstracts 

CONTRACT BID COMPUTATIONS 

T. L. Yates 
Oregon State Highway Department 
Salem, Oregon 

Filt!ftO. 9. Z. 047 
Engineering Applicationsl 

a. Purpose: This routine checks the contractors' bid extensions and totals. 
It arranges the jol? bids in order by amount. 

b. Range: Unit bids from $0.0001 to $999, 999.9999. Item and job totals up 
to $9, 999, 999.99. This routine can handle up to 95 items and 30 bidders 
per job. 

Accuracy: As indicated above. 

Floating/Fixed: Not given. 

Mathematic.al Method: Does not apply. 

(Continued on next page) 



d. Storage Required: Requires 1981 storage locations. 

Speed: This routine operates at full read and punch speed. 

Rclocatability: Not given. 

Remarks: The output from this prograIn can be used as input for the 
IBM 650 Library PrograIn !IBid Swnmaries" (File No.9. Z. 048). 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device; one read half-HIne emitter; 10 extra 
pilot selectors (for a total of ZO); and 8 extra coselectors (for a total of 16) 
are required. 

IBM 650 Library Program Abstracts 

BID SUMMARIES 

T. L. Yates 
Oregon State Highway DepartInent 
SaleIn, Oregon 

Fileno. 9.2.048 
Engineering Applications 

Purpose: This routine is designed to summarize the item and total bids 
on a job. 

b. Range: See IBM 650 Library ProgramirContract Bid Computationslt{File 
No. 9',2.041). 

Accuracy: Not given. 

Floating/Fixed: Not given. 

Mathematical Method: Does not apply. 

d. Storage Required: This routine requires 1945 storage locations. 

Speed: Operates at full read and punch speed. 

Relocatability: Not given. 

ReInarks: This routine will summarize an 80-iteIn job in one pass or up 
to 150 iteInS in two passes. The low bidder 1s unit bid and item bid are 
both included in the output. All other bidders1 item bids are punched. This 
routine groups the bidders five at a time with the low bidder. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device; one read half~tiIne emitter; 10 extra 
pilot selectors (for a total of 20); and 8 extra cos electors (for a total of 16) 
are required. 

IBM 650 Library Program Abstracts 

TIME SERIES TREND EQUATIONS 

R. A. Bieber 
California Division of Highways 
Sacramento, California 

Fileno. 9.2.049 
Engineering Applications 

Purpose: This program is designed to solve the equations Y = A + Bx, 
LOG Y = A + Bx, and Y = ABx for a value of A and B and using this 
value deterInine a Y for the years of trend plus 50rne desired years in 
the future. In additi~n, a standard estimate of error is determined for 
each type of trend. The Y's which are calculated may be punched out 
for each year or for any interval of years desired. 

b. Range: The linear equation may be based on inc.reasing, or decreasing. 
trends. The seInilog equation may be based on lncreasrng or decreaslng 
trends as long as the values of Y do not become negative. The exponential 
Inay only be solved for increasing trends. 

Acauracy: The log and antilog routines USed are accurate to Z. x 10-1 
an the square root routine is accurate to 10-2 • 

Floating/Fixed: DOPSIR, the double-precision floating point routine, is 
userl. All output, however, is in fixed point. 

Mathematical Method: The linear and sernilog equations are solved by the 
method of least squares and the exponential is solved by a set of normal 
equations Inodified for flexibility. 

d, Storage Required: The program requires the entire 2000 storage locations. 

Speed: The time required for solving the three types of equations is 
approximately 4.3/4 minutes. 

Relocatability: Not relocatable. 

(Continued on next column) 
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Remarks: The program has been designed to solve the three equations as 
~in different combinations. 

!. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

TREND ANALYSIS AND PREDICTION 

R. A. Bieber 
California Division of Highways 
Sacramento, California 

Fileno, 9.2.050 
Engineering Applications 

Purpose: This routine is designed to reapproximate values A and B for 
the equation Y ::: ABx using an initial approximation obtained by other 
methods. A standard error of estimate is calculated from calculated Y c 
using the new approximations. Y c for future years is also calculated. 

b. Range: The program is not designt:d to handle decreasing trends. 

Accuracy: All output is in fixed point numbers of at most ten figures. 

Floating/Fixed: DOPSIR, the double-precision floating point routine, is 
used for nearly all mathematical operations. 

Mathematical Method: The method of solution of norInal equations is used 
but with modification as to scaling of the X power. The standard error 
of estimate is calculated by the normal method. 

d. Storage Required: The program, including DOPSIR, requires approximately 
1100 storage locatio.ns. 

Speed: The speed is relatively slow due to the use of DOPSIR. For 
analyzing 20 years of data plus predicting 30 years, approximately 3 
minutes are required. 

Relocatability: Not given. 

~ The program has been designed to handle reapproximations of 
its own approximations for up to three approximations, or until desired 
accuracy is obtained. The better the approxiInation used for input, the 
better the computed Y's and standard error. 

f. IBM 650 SysteIn: One 533 required. 

IBM 650 Library Program Abstracts 

WATER SURFACE PROFILE PARAMETERS 

P. D. Doubt 
Soil Conservation Service 
U. S. Department of Agriculture 
Beltsville, Maryland 

Purpose: This program computes the following: 

Fj{~no. 9.2.051 
Engineering Applications 

1) The parameters used in the graphical solution of water surface profiles 
in natural streams {or any discharge 

2) Critical discharge 
3) Cross-sectional area 
4) Top widths 
5) Conveyance values based on Manning 1s formula. 

b. Range: Top width of 9999 feet; hydraulic radius of 99 feet. A maximum of 
40 points and 6 segments may be used to define the cross section. No two 
consecutive points defining the cross section Inay have the same elevation. 

Accuracy: Vertical and horizontal distances may be given to the nearest 
0.1 of a foot and 1.0 feet respectively. 

Floating/Fixed: Not given. 

Mathematical Method: Escoffier 1s method is modified to correct for changes 
in velocity head. 

d. Storage Required: The program uses the entire 2000 storage locations. 

Speed: The time T in seconds for one cross section is approximately: 

T == 2a -;. bc, 

where a::: number of points in cross section; 

c = number of elevations for which the computer calculates a set of 
paraIneters; 

No. of Segments Values of b 
I 2.0 

Relocatability: Not relocatable. 

3. > 
4.> 
5.0 
5.8 
6.6 
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Remarks: The program is self-restoring and punches codes for obvious 
errors in input data. NOTE: ONLY the program deck is available in the 
normal manner through the IBM 650 Program Library. Requests for 
information regarding the availability of the detailed write-up should be 
sent to the author. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Filt no. 9.2.052 

Engineering Applications 

AUTOMATIC MINIMUM WEIGHT DESIGN OF STEEL FRAMES 

R. L. Stone 
Division of Applied Mathematics 
Brown University 
Providence, Rhode Island 

Purpose: Given the centerline dinlensions of a plane structure and the loads 
acting upon it, this program computes the bending moment distribution which 
minimizes the structural weight. 

b. Range: Frames up to and including 3-bay, 4_storey or 4_bay, 3-storey. 

Accuracy: Not given. 

Floating/Fixed: Fixed Point. 

Mathematical Method: A method which was devised by J. Hcyxnan and 
W. Prager of the Division of Applied Mathematics of Brown University. 

d. Storage Required: The entire drwn is used. 

Speed: Varies considerably with the size of the frame being designed. The 
following examples are typical: 

1. A one-bay, one-storey frame was designed in 3 minutes. 
2. A two-bay, two-storey frame was designed in one hour and 45 minutes. 
3. A three_bay, three_storey frarn.e was designed in slightly over 4 hours. 

Relocatability: Not relocatable. 

Remarks: The program is completely automatic, requiring no intermediate 
intervention by the operator. It consists of 15 subroutines (a total of about 

2400 instructions). 

f. IBM 650 Systern.: One 533 required. 

IBM 650 Library Program Abstracts 
Filtno. 9.2.053 

Engineering Applications 

BPR REVISION OF OREGON HORIZONTAL ALIGNMENT PROGRAM 

K. F. Kohler 
C. L. Borstad 
Bureau of Public Roads 
Portland, Oregon 

Purpose: This program will compute curve and spiral data. and stationing 
~dinates, for curve points of a projected alignment when the 
coordinates of the P. I. ts are scaled from a,detail map and the degree of 
curve and length of spirals are assigned. 

b. Range: Stationing (S5S5 + S5.SS). all distances, and coordinates are full 
~l range and to two decilllal placesi angles (DDDMMSS) and bearing 
(DDMMSS) are either as indicated or selectable to the nearest 30 seconds 
or minute. 

Accuracy: Consistent with normallllanual methods. 

Floating /Fixed: Computations are in floating pointi input and output are in 

fixed point. 

Mathematical Method: Based on Talbot Spiral using 'tArc tl definition of 

circular curve. 

d. Storage Required: Approximately 1888 storage locations are used. 

Speed: Computing time is approximately 18 seconds per simple curve and 
~onds per spiraled curve. 

Remarks: The program is written in SIR (2. o. 001). 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device is required. 

IBM 650 Library Program Abstracts 

LAND AREA - SURVEY TRAVERSE 

Filtno. 9.2.054 
Engineering Applications 

(Continued on next column) 

A. L. Stewart 
IBM, Tulsa, Oklahoma 

R. J. Jacobs 
Sunray Mid-Continent Oil Company 
Tulsa, Oklahoma 

Purpose: This program calculates area and traverse data for the typical 
land survey. Input used is standard surveying notation, i. e., metes and 
bounds, and is in the form of one card per course. Distance may be in 
either feet or varas. The survey may be a closed traverse or may have 
one unknown side. Results are punched one traverse per card. If it is a 
closed traverse, the following information is punched: identification, bearing 
and length of error of closure, number of measured courses, ratio of 
precision, and area in acres (after balancing). The adjusted be<}ring and 
length of each course may also be obtained if desired. If the traverse 
contains an unknown course, the bearing and length of that course and the 
area of the traverse including that course are punched in addition to 
identification and number of measured courses. 

b. Range: The program handles any traverse with up to 200 courses. 

Accuracy: Distances are given to thousandths of feet or varas and bearings 
to hundredths of seconds. Area, in acres, is computed to four decimal 
places. Subroutine functions are computed to nine decimal places. 

Floating/Fixed: Not given. 

Mathematical Method: Balancing is achieved by means of the compass rule 
and area is calculated by double-meridian distances (DMO). Library 
subroutines used are from IBM Technical Newsletter No.9 for sine, 
cosine, and arctangent. A trace subroutine (IBM Bulletin No. 135) is 
also included. 

d. Storage Required: This program, including subroutines, requires about 
1000 storage locations. There are 650 more storage locations reserved 
for tables. 

Speed: Approximately 3000 courses per hour. 

Re1ocatability: The program is considered optimized and is not in 
relocatable form. 

Remarks: To obtain correct areas, the courses must be in order; and 
in any case all the cards for a given traverse must be together. Except 
for double punches and blank columns, there should be no foreseeable 
machine stops. Error cards are punched and the program proceeds to 
the next traverse automatically. 

f. IBM 650 System: One 533 required. 

Special Davices: Alphabetic device is required. 

IBM 650 Library Program Abstracts 

GEORGIA EARTHWORK PROGRAM 

W. L. Anderson 
T. R. Smith 
R. M. Pryor, Jr. 
State Highway Department of Georgia 

H. Wesson 
R. Arbuckle 
IBM, Atlanta, Georgia 

FiitJ'lo. 9,2.055 
Engineering Applications 

Purpose: This program is designed to calculate the following: 

For the Design Problem: 

Cut, fill, fill plus shrinkage volurn.es 
Mass ordinates 
Slope selection 
Slope stake offset and elevation 
Summarization of cut and fill volumes at five station intervals 

For the Final Pay Problem: 

Cut, fill, fill plus shrinkage volumes 
Mass ordinates 
Borrow pits 

b. ~: Not given. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal. 

Mathematical Method: The average end_area lllethod. 

d. Storage Required: Approximately 1,200 storage locations are used for the 
program and approximately 600 for the tables. 

(Continued on next page) 



~: Eight to 15 m.inutes per m.ile. 

Relocatability: Not given. 

Rem.arks: None. 

f. IBM 650 System.: One 533 required. 

IBM 650 Library Program Abstracts 

THREE-POINT SOLUTION 

D. Geister 
Oregon State Highway Department 
Salem. Oregon 

Fileno. 9.Z.050 
Engineering Applications 

Purpose: This program is designed to compute the coordinates of a point 
by the Three~Point method. It can handle from three to nine known points 
computing a solution for every combination of three known points. The 
selection of the most desirable solution is left to the engineer submitting 
the data. 

b, ~: From three to nine known points are acceptable in the input data. 
The output will include every combination of three points. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal, using SIR. 

Mathematical Method: Three-point solution; see the program write~up 
for further details. 

d. Storage Required: 1,700 storage locations. 

Speed: Not given. 

Relocatability: Not given. 

Remarks: Subroutines used in SIR are Float. Fix. Sin, and Cos.. For best 
results, angles greater than ZOo should be used. Three-point problems in 
which aU points including unknown are on a circle have an infinite number of 
solutions, anyone of which the program may produce as its result. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Fileno. 9. Z. 057 

Engineering Applications 

MOMENT AND REACTION INFLUENCE LINE ORDINATE FOR SYMMETRICAL 
3-SPAN OR 4-SPAN CONTINUOUS GIRDER BRIDGES 

J. W. Chambers 
C. Cook 
B. Williams 
Bridge Design Division 
Alabama State Highway Department 
Montgomery, Alabama 

Purpose: This program calculates moment and reaction influence line 
ordinate for synunetrical 3-span or 4-span continuous girder bridges 
with constant moment of inertia, or for symmetrical 3~span or 4-span 
continuous concrete girder bridges with parabolic haunches at the 
intermediate supports (with limitations as stated in program write_up). 

b. Range: See the program write-up. 

Accuracy: All machine calculations are rounded to five decimal places. 

Floating/Fixed: Fixed decimal. 

Mathematical Method: A variation of the slope-deflection principle, 

d. Storage Required: Not given. 

Speed: Not given. 

Relocatability: Not given. 

~: None. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

STRAIGHT LINE BRIDGE GRID SYSTEM 

D. L. Herke 
Ohio Department of Highways 
Columbus, Ohio 

Fi/tno. 9.2.058 
Engineering Applications 

(Continued on next column) 
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Purpose: This program computes the necessary information needed for 
detailing a tangent bridge. The information calculated includes the following: 

1. The station of a point. 
Z. The P. G. elevation of a point. 
3. A longitudinal distance back to the preceding point. 
·L A skewed distance along the centerline of a substructure clement, from 

one point to the next succeeding point. 
5. A final surface elevation. 
6. A total skewed distance from a point to the centerline of survey. 

b. Ran~c: The maximum number of points on any substructure clement is 20. 
Any number of substructure elements are allowed. 

Accuracy: All calculations are accurate to at least three decimal places. 

Floating/Fixed: Fixed decimal. 

Mathematical Method: Elementary arithmetic, algebra and trigonometry. 

d. Storage Required: The program requires the first 725 drum storage locations; 
subroutines Included require about ~50 additional locations. 

Speed: The time required by the program is approximately as foHows: 

58 + O. 5n seconds, where n is the number of points to be computed. 

Re1ocatability: Not given. 

Remarks: Some precautions which should be ob:.erved arc: 

1. Negative information must be identified by a negative overpunch in the 
units position of the appropriate input word. 

2. A plus sign need nat be punched for any value other than in the first 
word of data cards 3 and 4 (column 8). In these words, the overpunch 
serves to identify the card as having ten words of information in it. 

3. ~:n~:~res:~e:~e9~~;;~\::~.eed the problem format. Any Dl distance 

f. IBM 650 System: One 533 required. 

Special Devices: None required. 

IBM 650 Library Program Abstracts 

CIRCULAR CULVERT ANALYSLS 

R.N. Boden 
Ohio Department of Highways 
Columbus, Ohio 

Fi/tno. 9.Z.0S9 
Engineering Applications 

Purpose: This program determines the proper method of analysis for a 
culvert acting under a given set of conditions and determines the most 
economical size of circular section. 

b. Range: Maximum design discharge is 9999 cis; maximum length of conduit 
is 999 feet. Circular pipe sizes analyzed by the program range from 12 in. 
to 108 in. 

Accuracy: Not given. 

Floating/Fixed: Fixed decim.al arithmetic is used. 

Mathematical Method: Primarily, algebra and trigonometry. Manning's 
Equation is used to compute the hydraulic values of conduits flowing full. 
Chezy's Formula is the basis for computing the hydraulic clements of partially 
full conduits. 

d. Storage Required: 959 drum storage locations are reserved for tables, 
subroutines and loading routines; 1034 locations arc required for the program. 
This leaves seven remaining storage locations; however, additional drum 
storage space may be found within the area reserved for the Square Root 
Subroutine. 

Speed: This is a function of the type of analysis chosen by the program to 
compute the hydraulic elements of the conduit. 

Relocatability: Not relocatable. 

Remarks: The program is primarily designed for checking culvert designs; 
however, an additional feature is included whereby a culvert may be designed 
provi.ding certain conditions exist. SOAP symbolic deck listing is included. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device. However, the'program can very easily 
be revised to operate without this device. 

IBM 650 Library Program Abstracts 
File no. 9. Z. 060 

Engineering Applications 

3-SPAN CURVED CONCRETE SLAB BRIDGE PROGRAM (Continued on next page) 
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D. L. Herke 
Ohio Department of Highways 
Columbus, Ohio 

Purpose: This program is designed to generate and compute a station 
number; a profile grade elevation; an X and Y coordinate; and a final surface 
elevation for a number of specified and given points on the abutments and 
piers of a 3~span curved concrete slab bridge. 

b. Range: The range of the important portion of the input data is as fallows: 

For RI - Ro' incl., 0.01 ft. ~ R ~ 316zz6. 00 ft. 

00 - I' 05 11 :i: D :i: 890 _ 59'59", 
where D = Degree of Curvature 

For Sl - SZ' incl., O.OOO:S S s: 99. 999 

For -&, 0 <it-< 89~9'59" 

Accuracy: The accuracy of the station, the profile grade and the final 
surface elevations calculations are to ±O. 01 of a foot. The X and Y coordi. 
nates are accurate to at least three decimal places. 

Floating/Fixed: Computations are made in fixed decimal arithmetic. 

Mathematical Method: Primarily, trigonometry is used;.--l!L~lock.ZI of 
the flow diagram, there is a formula stated as Yk=T r 'Ill - P. Therewere 
several methods of computing Y at this point. This method was chosen 
mainly for its ease of handling and its relative simplicity. Another way 
of accomplishing the same task might be to obtain P as the quotient of 
TX..;. TR, convert that to an angle -9-in degree", convert~in degrees to 
-& in radians, obtain the cosine and multiply by a particular radius. 

There are two methods for computing the bridge limit on the center line 
of survey. The method that was used is discussed more fully in Section V 
of the write-up. The other method is similar to that used for the inner and 
outer guard rail lengths and is based on the fact that S = R-&. Using this, we 
may compute B.L. Survey = (-&1 - -&Z3)R l • This is obviously the easier of 
the two but was discarded in lieu of the standard method to produce a more 
accurate answer. 

IBM 650 Library Program Abstracts 

PROFILE GRADE 

S. E. LaMacchia 
H.R. Sharp 
Ohio Department of Highways 
Columbus, Ohio 

Fileno. 9. Z. 061 
Engineering Applications 

Purpose: This program computes elevations along the profile grade of a 
proposed highway for both tangent sections and vertical curves. 

b. Range: The maximum number of station equations and odd stations (not 
evenmultiples of Z5) combined is 600. The maximum number of PVI points· 
is 100. 

Accuracy: Percent grade is accurate to the nearest 0.001 ft. Other values 
areaccurate to the nearest 0.01 it. 

Floating/Fixed: Fixed decimal. 

Mathematical Method: Simple mathematics. 

d. Storage Required: 1954 locations. 

Speed: Not given. 

Relocatability: Not relocatable. 

Remarks: None. 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fileno. 9. Z. 062 

Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM FOUR POINT POLYNOMIAL 
INTERPOLATION PROGRAM DA-Z 

Massachusetts Department of Public Works 

interpolation is used giving a better representation of the terrain than straight 
line interpolation (used in the DTM HA-Z Program, IBM 650 Library Program 
File Number 9. Z. 040). 

b. Range: 1. The increment between even stations may be any positive, non
zero number. 

Z. A profile having any number of points may be used. 

Accuracy: The output has as many significant digits as the input. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: Aitken's method of iteration is used to compute the 
polynomial. 

d. Storage Required: About ZOO locations are required for program and storage. 
However, the program is spread over locations 0000 to 1300 and uses the 
read and punch areas in the 1950 band. 

Speed: The interpolation of a point requires 1.4 seconds. Therefore 43 points 
peT minute are cOJnputed and punched. 

RelocatabUity: Not relocatable. 

Remarks: The program has been written to use a standard DTM card format 
and the standard DTM control panel. However, the program i's not dependent 
on control panel wiring and any card format may be used providing a corre
sponding control panel is used. 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstract. 
File no. 9. Z. 063 

Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM PROFILE SMOOTHING PROGRAM DA-3 

Massachusetts Department of Public Works 
C. L. Miller 
R. B. Doggett 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

Purpose: The DA-3 program applies curve smoothing formulas to terrain 
profiles obtained from DTM programs HA-l. Z. or 3 (IBM 650 Library 
Program Fill!: Number 9. Z. 040). The output of the DA-3 program is a 
smoothed profile which can then be used for selecting a vertical alignment. 
This program can also take as input its own output so that any particular 
profile can be resmoothed as many times as desired. Either the 7 points or 
11 points smoothing formulas may be selected. 

b. Range: No practical restrictions. 

Accuracy: The input data are treated as integers. Therefore the output has 
the same scaling and significant figures as the input. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: Standard smoothing formulas using a third degree 
polynomial over 7 or 11 points are used. 

d. Storage Required: The program uses approximately 1000 locations. 

Speed: The program requires approximately 6 seconds per profile point. 
Assuming points at 100 foot intervals, the program will smooth 12 miles of 
profile per hour, 

Relocatability: Not relocatable. 

~ This program operates in conjunction with 9. Z. 040 DTM Horizontal 
Alignment Program and is one of a series of programs in the Digital Terrain 
Model System. 

i. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fileno . . 9. Z. 064 

Engineering Applications 

C. L. Miller CONTINUOUS BEAM DESIGN PROGRAM 
R. B. Doggett 
Photogrammetry LaboratoTY J. C. Porter 
Massachusetts Institute of Technology Nebraska Department of Roa.ds 
Cambridge, Massachusetts Lincoln, Nebraska 

Purpose: This program interpolates centerline terrain elevations on even Purpose: This program calculates moments and shears in a Z. to 5-span 
stations from a profile given on odd stations. Four point polynomial continuous or framed structure. 

(Continued on next column) (Continued on next page) 



b. Range: This program was written for bridges having spans of from 15 to 
200 feet. 

Accuracy: Moments arc generally accurate to O. I ft-kip. Shears are gener
ally accurate to O. I kip. 

Floating/Fixed: Fixed decimal. 

Mathematical Method: Influence lines are used to calculate end moments, 
and each span is then treated as a free body. 

d. Storage Required: 2000 locations. 

Speed: 15 to 20 minutes per span. 

Rclocatability: Not rclocatable. 

Remarks! This program was written for bridge structures using AASHO 
loading and specifications. It is recommended that this program be used in 
conjunction with the Washington State Highways Departmentts "Moment 
Distribution and Influence Line Calculation" program, IBM 650 Program 
Library File Number 9.2.033. 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

GEODlMETER COMPUTATIONS 

P.E. Mishler 
California Division of Highways 
Sacramento, California 

Fileno. 9.l.065 
Engineering Applications 

Purpose: This program takes the readings from the Model #3 Geodirneter 
and a vertical angle from a theodolite, computes a slope distance and reduces 
this distance to horizontal and vertical components. 

b. Range: Not given. 

Accuracy: Computes to nearest 0.01 ft. 

Floating/Fixed: Fixed decimal arithmetic. 

Mathematical Method: The mathematics used follows closely the hand cal
culated procedure making numerous decisions following standard rules of 
the problem. 

d. Storage Required: 415 drum storage locations exclusive of the read a"nd 
punch locations. 

Speed: The program will compute approximately 29 problems per minute. 

Relocatability; Not given. 

Remarks: The program utilizes the IBM 650 Program Library SIN routine. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device was used, but is not necessary. 

IBM 650 Library Program Abstracts 

CONTINUOUS BRIDGE ANALYSIS 

T. L. Yates 
Oregon State Highway Department 
Salem, Oregon 

File no. 9.2.066 
Engineering Applications 

a. Purpose: This program encompasses three independent routines used in the analysis 
and design of continuous beam type structures. The three routines are: (1) AnalysiS 
of Continuous Beams and Frames, (2) Live Load and Total Moments Due to H-S 
Loading, and (3) Deflections. 

b. Range: Two to five span structures are accommodated. 

Accuracy: In calculating dead load moments, an error of approximately 1/3% exists. 

Floating/Fixed: Not given. 

c. Mathematical Method: Principle of Mueller-Breslau and numerical procedure of 
Newmark. 

d. Storage Required: All but six storage locations are used in the routine Live Load and 
Total Moments Due to H-S Loading. 

Speed: A complete frame analysis. including total moments and deflections, requires 
approximately 15 minutes per span. 

(Continued on next columro 
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Rclocatability: Not relocatahle. 

Remarks: Although the three routines were developed separately, they are speCifically 
designed such that a part or all of the output from one can be used as input to another. 

f. IBM 650 System: One 533 requircd. 

IBM 650 Library Program Abstracts 
File no. 9.2.067 

Engineering Applications 

COMPUTER ANALYSIS OF CONTINUOUS BEAMS AND FRAMES 

E. D. Lee 
Washington State Highway Department 
Olympia, Washington 

!l. Purpose: This program analyzea a aingle story frame with from one to five spans 
when gIven the frame dimensions and the H-S wheel load. Output is influence lines 
for end moments, moments at tenth points Dnd shears at supports for londs at the 
tenth points. Dead load moments and shears are computed. Moment curve due to 
unit cantilever moment at either end Is computed. Live load moments due to an 
H-S truck are computed and combined with dead load moments to give the total 
moment curve. 

b. Range: One to five span structures. 

Accuracy: Does not apply. 

Floating/Fixed: Not given. 

Mathematical Method: PrinCiple of Muller-Breslau that if any function--sucb as shear, 
bending moment, torsion, etc., is allowed to produce freely a corresponding unit 
deformation. the deflected load Hne of the structure will represent the influence 
line for that function to an exact scale. Nathan N. Newmarks t numerical procedure 
for computing beam deflections was used. 

d. Storage Required: Each program requires more than 2000 locations. 

Speed: Not given. 

RelocatabiUty: Not relocatable. 

Remarks: This program is a modification of t1Continuous Bridge AnaIystst1 by 
L. H. Bush, Oregon State Highway Department, Salem. Oregon. There is a program 
deck for each one, two, three, four and five span structure. A bootstrapping 
procedure is followed wherein one portion of the program is read in and used and then 
replaced with additional program instructions until the problem is completed.. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstract. 

CONTINUOUS BEAMS AND FRAMES 

Washington State Highway Commission 

Fileno.9.2.0b7 
ERRATA 

An error has been detected in one of the prvgram decks of the Continuous 
Beams and Frames program (9.2.0(,7). This error aHects cantilever moments 
in a three-span beam program. Make the follwoing changes in Part A of the 
three-span program: 

Inst. /I 

1540 
1542 

NEW 

STL K2 
MPY KZ 

STL Cl 
MPY Cl 

IBM 650 Library Program Abstracts 

FRAME CONSTANTS 

E. D. lee 
Washington State Highway Department 
Olympia. Washington 

OLD 

Lac. of Inst. Instruction 

1532 
1632 

20 0522 1582 
19 0522 0988 

File no. 9.2.068 
Engineering Applications 

a. Purpose: Given span lengths and variation in section, this program will compute 
ilieToIIOwiog: carry-over. stiffness, and distribution factors around each jointi 
concentrated and uniform load fixed end moment coefficients for each span. 

b. Range: One to five span for joint distribution factors; any number of spans for 
beam constants. 

Accuracy: Not given. 

(Continued on next page) 
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Floating/Fixed: Not given. 

c. Mathematical Method: Nathan N. Newmarks' numerical procedure for computing 
beam deflections was used. 

d. storage Required: 1699 'storage locations were used. 

Speed: Not given. 

Relocatability: Not givl._. 

e. Remarks: This program is an extension of the program "Computer Analysis of 
Beams and Frames." File #9.2.067, and uses the same input form and wiring panels. 

f. IBM 650 System: One 533 required. 

IBM SSO Library Program Abstracts 

OVERHAUL PROGRAM 

Kathy Brown 
Charlene Travis 
S. Ray Cason 
Dept. of Highways 
Olympia. Washington 

Purpose: To compute overhaul quantities. 

b. Range: 123 even stations for each haul area. 

Accuracy: 1 Unit (100 cubic yard stations of overhaul). 

Floating/Fixed: Fixed decimal arithmetic is used. 

c. Mathematical Method: Does not apply. 

File no. 9.2.069 
Engineering Applications 

d. storage Required: 1933 drum storage locations are used. 

Speed: Approximately 50 stations per minute. 

Relocatabtlity: Not relocatable. 

e. Remarks: 600 ft. used for freehaul areas. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

STAGE CONSTRUCTION PROGRAM 

G. J. Kellcnbenz 
Washington state Highway Dept. 
Olympia, Washington 

File no. 11. 2. 070 
Engineering Applications 

a. Purpose: Given the cross-section template and catch points, this program Will 
c31culate a new cross-section card giving the cross-section readings outside the 
catch points, the catch points and template readings in elevations. 

h. Range: Will handle 100 cross-section readings, 100 template readings and give 
150 pOints on new cross-sections. 

Accuracy: Not given. 

Floating/Fixed: Not given. 

c. Mathematical Method: Not given. 

d. Storage Required: This program uses 1028 drum storage locations. 

Speed: Punches apprOximately 50 cards per minute. 

Relocatability: The program is written in SOAP IT and is relocatable. 

Remarks: Input and output cards are of the type used by the Washington State 
Highway Department. 

f. IBM 650 System: l:A!.e 533 required. 

IBM S50 Library Program Abstracts 

W-6 TABLE SUMMARY 

Fileno. 9.2.0?1 
Engineering Applications 

'Continued on next column) 

T. L. yates 
state Highway Department of Oregon 
Salem, Oregon 

Purpose: This program summarizes truck weight violation data from the W-6 table 
in accordance with Bureau of Public Roads requirements. 

b. Range: The program as written, will handle a maximum of 999 vehicles; it can be 
readily expanded, however. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal arithmetic is used. 

c. Mathematical Method: Does not apply. 

d. Storage Required: 500 storage locations. 

Speed: Operates at full read speed. 

Relocatability: Not given. 

Remarks: Input to this program consists of output cards from the California 
"Loadometer W-6 Table" program (IBM 650 19.2.037). 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

DTM RECONNAISSANCE EARTHWORK PROGRAM EW-I 

Massachusetts Department of Public Works 
C. L. Miller 
L. E. Nihen 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
cambridge, Massachusetts 

File no. 9. 2. 072 
Engineering Applications 

Purpose: This program provides for rapid numerical evaluation of a large number 
of different horizontal aUgnments during the reconnaissance stage of location. The 
input to the program is (1) three parallel ground profiles to define the terrain (2) 
VPI data to define the highway profile and (3) template speCification data. The outPlt 
from the program is (1) computed highway profile earthwork volume data. The 
special feature of the program is the use of three parallel terrain profiles in place 
of multiple point cross-sections. resulting in high speed continuous processing with 
an earthwork accuracy consistent with the data sources and requirements of 
reconnaissance atudies. 

b. Range: No practical restrictions. 

Accuracy: Distances and elevations punched with three decimal places. Volumes to 
nearest cubic yard. 

Floating/Fixed: Fixed decimal arithmetic Is used. 

c. Mathematical Method: Standard highway geometry. 

d. storage Required: The program uses apprOximately 1700 storage locations. 

Speed: Running time is approximately 33 sections per minute. If the sections are 
at 200 foot intervals. the program will compute approximately 75 miles of profile 
and earthwork per hour. Program operates at punch speed. 

Relocatability: Not relocatable. 

Remarks: This program operates in conjunction with 9. 2. 040 DTM Horizontal 
Alignment Program 8IId is one of a serIes of programs In the Digital Terrain Model 
System. However, program may also be used on non-DTM projects. 

f. IBM 650 System: One 533 required. 

SpeCial Devices: Alphabetic device Is used to pwtch error cards. 

IBM S50 Library Program Abstracts 
File no. 9.2.073 

Engineering Applications 

GENERAL PURPOSE POLYNOMIAL INTERPOLATION PROGRAM DA-5 

Massachusetts Department of Public Works 
C. L. Miller 
R. B. Doggett 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge. Massachusetts 

Purpose: The DA-5 program is a general purpose polynomial interpolation routine 
intended for use In obtaining elevations at even increments from profiles. or cross 
sections, baving points at random increments. The program uses the general com
putational methods of the "DTM System Four Point Polynomial Interpolation Program 
DA-2" (File Number 9. 2. 062) but differs from that program in that it accepts input 
data in the form of 7 points per card. 

(Continued on next page) 



b. Range: 1. The increment betwcen even stallons may be any number greater than zero. 

2. A profile having any number of points may be used and as many profiles 
as desired may be processed in tho same run. 

Accuracy: Since the program treats the input data as integers. the outplt has as 
many significant figures as the inp.1t. 

Floating/FIxed: tixed declmlll arithmeUc is used. 

c. MathernaUcal Method: Aitkin's method of iteraUon Is used to comp.1te the inter
polating polynom1al. 

d. Storage Required: Approximately 250 locaUons are required for the program and 
storage. 

Speed: The program will compute approximately 47 points per minute. 

REllocatab1l1ty: Not relocatable. 

Remarks: The program has been wriUcn for a uUllty (80-S0) control panel. The 
board must have the facUity of setting word size equal to zero if the word (10 
columns) Is blank; this Is necessary for words 3 through 8. 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

Filua. 9.Z.074 
IBM 650 JJbrary Program Abstracts 

PROFILE COMPARISON AND STATISTICAL ANALYSIS PROGRAM DA-l 

C. L. Miner - Project Director 
R.. A. Laflamme - Programming Supervisal' 
D. F. Rehberg - Programmer 
Photogrammetry Laboratory 
Department 0:£ Civil and Sanitary Engineering 
MauachuaettB Institute 0:£ Technology 
CiUnbridge, Maa •• 

a. Purpose: Compares elevations obtained from contour mapa to field data 
on tho aame proflle. Four point polynomiallnterpolatlon b used to 
obtain the map elevation at the same point as the field data. Di:£ferences 
between the two elevations and a statistical analylls 0:£ the di:£ferencea 
are computed for each profile individually and for all profiles collectively. 

b. Range: (1) A map da.ta profile cannot exceed 600 point.. 
(Z) The field data profile will be computed :£01' only those 
pointa wbich are beyond the fi1'llt two and before tbe last 
two map data points. 

Accuracy: 11) Differences have as many aisnificant digits 8. the input 
data. 
I~) Statistics are rounded to two decimal places. 

Floating-Fixed: Fixed. 

c. Mathematical Method: Aitken's method of iteration is used to compute 
the polynomials. 

d. Storage Required: foOO locations are reserved for the map profile and 
the program occupIes the remaining 1400 locations. 

~: Differences are computed in Z seconds. therefore 30 points per 
minute are compared and punched. ProfUe or map statistics require 
~5 seconds, independent of the number of points in the profilea. 

Relocatability: Not relocatable. 

e. ~ Input uses eight ten digit word., however, the output require. 
special control panel wiring. Output is deSigned for listing on a 407, with 
an 80 - 80 board. 

f. 650 System: Minimum 650. 

Special Devices: Alphabetic Device. 

IBM 650 JJbrary Program Abstracts 
Filno. 9.Z.07S 

COMPUTATION OF BRIDGE SCREED ELEVATIONS 

Z. L. Moh 
C. E. Cooper 
Bridge Bureau 
State Highway Department of Indiana 
Indianapolis 4, Indiana 

a. Purpose: This program computes the elevations for setting screeds for 
concre~e slabs on continuoull IIteel beam or steel gir:der bridges. 

b. Ran!·e: Elevationll are given at ten foot intervals along four screed lines. 
Successive spans are considered one at a time with no limitation on the 
nwnber of spans. 

(Continued on next column) 

~ In ordinary cases the elevations are correct to within one or 
two thousandths of a foot. 

Floating/Fix('d: Input - floating, Output - fixed. SIR 11 floating point is 
used in the program. 

c. Math"'m1\tic:al Ml"thnd' Conjugate Beam method. Constant lIegment method, 
polynomial interpolation. 

d. Stor1\gc Renuired: 1130 Locationll. 

~ Depends on the properties of bridgell. A typical constant I bridge 
with three spans, 60': 7Z': 60', requires about 7Z seconds. See wJ:iteup 
(or approximate formulas. 

RclQcatabjljty: Not rclocatable. 

e. ~ Input data includes coc{ficients for the restraining cnd moments 
for each span. If these coefficients are not available, e.g. from design 
computations, they may be determincd by usc of an accompanying routine. 

f. IBM 650 System· Onc 533 required. 

IBM 650 JJbr ..... ' Program Abstracts 

TRAFFIC SUMMAR Y 

Thomas L. Yatcs 
Oregon State Highway Department 
Data Processlng Dlvison 

, Salem, Oregon 

1';1'"0.9.20.076 

a. Purpose: This pl'ogram actually summarizes the count made my Highway 
Department permanent recorder installations and as the ultimate goal 
produces :£actorB for expanding monthly ADT and AWT totala to annual 
ADT. In addition, the percentage 0:£ annual ADT for the first and tenth 
highest Z4 hours and the first, tenth, 'twentieth, thirtieth, and fiftieth 
highest hours are computed. 

b. Restrictions, Range: Range and accuracy are not appllcable. Fixed point 
is ulled. 

c. Method: No unusual mathematical methods were used. 

d. Storage Requirements: The program utilizes about 1890 drum locatIons. 

e. Remarks: The program was written as three separate programs and was 
condensed Into one deck. In the accompanying write-ups each program ls 
described individually. Because the programs are controlled from the 
conllole, precautions must be taken with regard to console setting and card 
sort. 

r. mM 650 System: Equipment Required is a minimum 650. 

IBM 650 JJbrary Program Abstracts 

TALBOT SPIRAL INTERSECTIONS 

Jon Petersen 
Computer Section 
Washington Department of Highways 
Olympia, WaShington 

Fil,,"o. 9.20.077 

a. Purpose: The basic purpose of this problem is to compute the coordinates 
of the point intersection of a given line or circular curve with a spiral o£:£set 
a given distance from a Talbot spiral. the radlal bearing at this point and 
bearing the distance along the ofhet spiral. It will also compute the length 
and bearing of lines joining succellsive sets of coordinates. Coordinate II, 
dlstance, and bearing developed In one problem may be sorted for use 
in later problems. 

b. RestricOioRs, Range: Distances are given to thousandths of a fO'lt and 
bearing a to seconds. Program uses fixed point. 

c. ~ Intersection is found by Iteration. 

d. Storage Requlrements: Occupiell 1849 pOsitions of memory storage and 
h not relocatable. Program Is written in SOAP n. Each intersection 
require II about 7 secondll. Dliitances and bearing computations proceed at 
about 80 per minute. 

e. Remarks: Program ill wrltten for IBM Type 650 ProceBliing Machine. 
Only one spiral at a time may be used, but an unlimited number of problems 
balled on thill spiral may be calculated. An unlimited number of dilltance 
and bearlng computations are possible. 

f, T'RM 650 '''ystem: A 650 with alphabetic device is used. 

lilno. 9. 2o. 078 
IBM 650 JJbrary Program Abstracts 

ROADWAY TEMPLATE GENERATOR 

B - 650 
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Felix D. Geissler 
Pennsylvania Department of Highways 
North Office Building 
Harrisburg, Pennsylvania 

Purpose: This program prepareS and punches roadway template design 
cards for input to most earthwork programs when furnished a standard 
template or correction, survey offset, median width and slopes and one 
or more of the following grade profile output cards for: Right roadway, 
left roadway. median ditch, right outside ditch, left outside ditch. 

b. Range: Up to 72 points on the output template and up to 8 paints per card 
as chosen from 100 standard half-section templates of up to 9 points each. 
If a standard half-section contains froIn 10 to 19 points it occupies two 
consecutive teInplate number locations, 20 to 29 pOints three etc. reducing 
the passable 100 by a corresponding amount. ( (ie) 50 at 9 + 15 at 19 +4 at 
3 +2at4= 100) 
Accuracy: Horizontal offset to 0.1 feet. 

Vertical offset to eithel" 0.01 or 0.1 feet as specifield. 
Floating/Fixed: Fixed decimal. 

Mathematical Method: Elementary algebra. 

d. Storage Reguired: Template storage 0 to 1000; Pl"ogram with read, punch 
and load routine 992 locations above 1000. 
~: PWlches about 70 cards per minute depending on the number of 
template points. 
Relocatability: Not relocatable. 
ReInarks: A nUITlber of one and two card modifications are included which 
~r the generation of almost any road template design from two or 
ITlore land roadways, through depressed or raised medians defined by 
"lopes or elevations to completely separate roadways. 

f. IBM 650 System: One 533 or 537 required. 

SpeCial Devices: None required. 

IBM GSa Library Program Abst.acts 

GENERAL FREEWA Y ASSIGNMENT, STOCKTON REVISION 

S. F. Per sselin 
California Division of Highways 
lI20 N Street 
Sacramento, California 

FiltlrJo. 9.2.079 

a. Purpose: The purpose of this program is to compute time and distance 
on a freeway system and then compare it to an existing system to determine 
if the proposed system would be adaquate. 

b. Restrictions, Range: Fixed point arithmetic is used. 

c. Method: N/A. 

d. Storage Requirements: 1000 locations are used to store tIme and distance 
between access numbers. 88 locations are used to store accumulated time 
and distance for city street and freeway routes. 72. locations are used for 
storage of segment ramps for punchout. Other temporary storage requires 
approximately 60 locations. The program Is written In SOAP I and may be 
resoaped. 

e. Remarks: Each input card may have a maximum of 6 path segments. Only 
18 segments may be stored for punchout. If more than 16 segments are read, 
the normal calculations will etill be made but only 18 segments will be punched 
The additional output must be reproduced from a combination of the input 
and one of the punched output for that routing. Three years of trip data 
can be handled at one time. 

f. IBM 650 System.: 2000-word 650 with alphabetic device, negative ~hift, 

20 pilot selectors and 20 co- selectors. 

IBM GSa Libra"'f Program Abstracts 

TRACING A MINIMUM PATH BETWEEN 
ZONE CENTROIDS OVER A ROAD NETWORK 

Marwin Brubaker 
California Division of Highways 
H20 N Street 
Sacramento, California 

Fif,no. 9.2.080 

a. Purpose: The purpose of the program is to obtain mechanical routings 
as input to a freeway assignment program in place of the present manual 
methods. Also to obtaIn the time or distance between zone centroids for 
use in forecasting trips between zones. 

b. Restrictions, Range: The program. uses fixed point arithmetic. Accuracy 
is not a problem. 

c. Method: The mathematical method is a minimum path algorithm which 
~all possible routes between a pair of zones for a road network and 
selects the minimum path between zones using time, distance or some other 
value for each segment of the road network. 

d. Storage Requirements; All locations of a ZOOO-word drum are used except 
7. The program is in SOAP format and completely relocatable. The speed 
depends upon the number of nodes in the road network. IT a maximum No. 
of nodes (699) are being used, the b<.tilding of the tree takes about 10 
minutes anu the p<.tnchout of the paths takes an average of 12 minutes per tree. 

(Continued on next column) 

Total running time may be obtained by multiplying the time by the number 
of zones in the system. By comparison if the number of nodes is 300 the 
tree will take 4 rrlinutes and the punchout an average of I minute. U there 
are substantially fewer than 699 nodes, a big increase in speed can be 
obtained by reducing the number of locatiOns reserved in the tables and 
reSOAPingto fit the size of the problem. 

e. Remarks: The table of reference allows for a backlog of 150 nodes which 
~be sufficient, but will cause a machine stop if inadequate. Zone 
nodes must be identified. Nodes must be numbered on the map so that 
going from a link described by consecutive node numbers to a link described 
by nonconsecutive node numbers and vice versa constitutes a turn for which 
a penalty will be assessed in determining the route. This is to avoid un
necessary jogging in the selection of the path. Through a grid type network 
it is inevitable that some penalties will be assessed where they should not 
be and vice versa. All link values must be greater than zero and less than 
100. Links with, larger values must be split. 

£. IBM 650 System: A minimum 650 with a 2000-word drum is required. 
The program as written makes use of the spItt shift device to Increase 
speed_and save locations. The split shift instructions may be replaced with 
a resultant loss of speed and number of nodes that can be processed. 

IBM GSa Library Program Abstracts 

FREEWA Y ASSIGNMENT 

S. F. Persselin 
Calif, State Div. of Highways 
1120 N Street 
Sacramento, Calif. 

FUeno. 9.2..081 

a. Purpose: Freeway Assignment. The purpose of this program ls to compute 
time and distance on a freeway system and then compare it to a basic system 
to determine if the proposed system would be adequate. 

b. Restrictions, Range: Fixed point arithmetic is used. 

c. Method: Not applicable. 

d. Storage Requirements: 1400 locatlons are used to store time and distance 
between access numbers and an addittonal 44 locations are used to store 
time and distance between zonea. Speed is approximately 2500 input cards 
per hour. The program la written in SOAP I and may be l"esoaped. 

e. Remarks: Each Input card can have a maximum of 6 path segments. Thel"e 
ia no restriction as to the nUlllbel" of input cards per zonal interchange. Three 
years of trip data can be handled at one time. 

f. IBM 650 System: 2000 word 650 with alphabetic device, neg~tive shift, 20 
pilot selectors and ZO co-selectors. 

IBM GSa Library Program Abstracts 

TREE OUTPUT TO FREEWA Y INPUT 

S. F. Persselln 
California Division of Highways 
1120 N Street 
Sacramento, California 

Fileno. 9.Z.082 

a. Purpose: The routine converts a path defined by node numbers to a path 
which Is defined by access numbers and turning codes. The purpose of 
this routine is to provide a transition froITl the California MInimum Path 
PrograIn to the California Freeway Assignment Program. 

b. Restrictions, Range: There 1.s no restriction as to the number of path 
nodes in any interchange. An Input card may have a maximuITl of 21 path 
nodes, and an input card a maximum of six entry· exit ramps. A node may 
have a maximum of \i access points. The program accommodates as many 
as 699 nodes and 1400 access points. 

c. Method: The principle involved is one of search and compare. 

d. Storage Re9uirements: Table storage requires 1,186 locations. Other 
program and teInporary storage requirements use an additonal 500 
locations. Speed is approximately 1,650 Input ca:rda per hour. The program 
is written in SOAP I terminology and can be relocated. 

e. Remarks: The program contains an error punch routine which IdentIfies 
~and the input card thereby eliminating machine stops during 
processing. 

£. IBM 650 System: A basic 650 with special shift is u·sed. 

IBM GSa Libra"-f Program Abstracts 

TRAVERSE ADJUSTMENT 

S. F. PersseUn 
California Division of Highways 
llZO N Street 
Sacramento, CaliIornia 

Fileno. 9.2.083 
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01. Purpose: This routine adjusts traverses by the compass or the translt 
rule, or both, as requested by the engineer. Input is In the form of one 
course per card and output Is also in the form of one course per card. 
Areas for closed traverses may be obtained. 

b. Restrictions, Range: Each traverse may have a maximum of 98 regular 
courses. All linear measurements are given to thousandths of feet and 
bearings are computed to seconds. All trigonometric functions are com
puted to nine decimal places. 

c. Method: The trigonometric functions ulled arc from Technical Newllietter 
~Arca is calculated using the criss-cross method. 

d. Storage Requirements: One hundred locations each are required for storage 
of unadjusted latitude departure, and distance. Three hundred locations 
are required for storage of the description. Program and temporary 
storage requirements use approximately 800 more locations. Speed is 
approxImately Z300 courses per hour. The program Is written In SOAP I form. 

e. Remarks! No proviSion has been made for computing area of circular 
segments because no provision has been made to keep certain courses 
constant. 

f. IBM 650 System: A 650 with half-time emitters and alphabetic device is 
used. 

IBM 650 IJbrary PrDgram Abstracts 
File no. 9. Z. 084 

REVISED TRAVERSE AND HORIZONTAL ALIGNMENT 

S. F. Persselin 
J. Vliet 
California Division of Highways 
llz0 N. Street 
Sacramento, California 

Purpose: The routine will calculate traverses with two unknowns or with 
no unknowns in each traverse. Input is in the fonn of one course per 
card. Results are punched one course per card and show identification, 
distance, bearing, latitude, departure, and coordinates for regular 
c.ou:t'ses and also c!Oliure error. Areas for closed figures and segment 
areas are computed. Although two solutions are mathematically possible 
for some combinations of unknowns within a single traverse, only real 
liolutions are presented as output. The routine will also compute horizon~ 
tal circular curve problems having either the ending station or the radial 
bearing to the ending station unknown. Factors in anyone horbontal 
curve or traverse problem may be stol'ed for use in a later problem. 
Only factors which are luIown in a traverse may be stored for recall within 
the same traverse. Bearings stored as interdependency factors can be 
used as base lines for deflection. 

b. RaIl.l!je: Ea.ch tra.verse may have a maximum of ZO regular courses. 

Accuracy: Distances are given to thousandths of feet and bearings to 
seconds. Functions are computed to nine decimal places. Area is cal_ 
culated to square feet and thousandths of acres. 

Floating/Fixed: Does not apply. 

Mathematical Method: Library subroutines are from Technical News_ 
letter 119 for sine, cosine, and arctangent. Area is calculated using the 
criss-cross method. 

d. Storage Required: One hundred ninety storage locations are required for 
regular table storage. Eighty locations are required for interdependency 
table storage. Other program and temporary storage requirements U5e 
the remainder o( the two thousand drum locations. 

~ Speed is approximately two thousand courses per hour. The pro
gram is considered optiInum and should not be relocated although the 
program is in SOAP I terminology. 

~: The program has several routines which test for invalid data 

IBM 650 IJbrary Program Abstracts 
Fileno. 9. Z. 084 

in the various problem types, and when errors are detected, coded stops 
will occur. 

f. IBM 650 System: A 650 with alphabetic device and read half-tUne emitter 
is used. 

IBM 650 IJbrary Program Abstracts 

MODEL" GEODIMETER 

Virgil T. Green£teld 
Division of Highways 
Planning Survey Department 
Division of Highways 
Sacramento, California 

Fileno. 9.Z.085 

a. Purpose: To take readings {rom the Model 4 Geodimeter and compute the 
slope distance between two points. Usin~ the vertical angle measured 

(Continued on next column) 
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with a Theodolite, t1' the known di££erence elevation, it will reduce this 
IIlopt> distance to horizontal and verti.cal components. 

The program may also be used to reduce any known slope distance in 
meters or feet to horizontal and vertical components. In this case 
also, either the vertical anglc or difference elevatIon must be used. 

b. Restrictions, RanSe: Fixed point. Computed to 1/100th foot. 

c. Method: The mathematics used closely follows the hand calculated 
procedure making numerous decisions Collowing the standard rulcs oC the 
program. IBM Library SIN routine is utillzcd. 

d. Storage Requirements: Uses apprOXimately 905 location a including table 
areas. Will process approximately twenty-nyc input problems per minute. 

e. Remarks: Blocks 160 and 170 or program are tolerance tests and the 
limits used as constants meet requircments of this organizatLon but may 
not be required by other users. 

f. IBM 650 System: Alphabetic device and special shift utilized although not 
necessary. Otherwise minImum 650. 

Fileno. 
IBM 650 IJbrary Program Abstracts 

9.2.086 

DTM ZONE-COST EVALUATION PROGRAM EA_Z 

C. L. Miller 
L. E. Nihen 
D. E. Weisberg 
Ci.vil Engineering Computer Laboratory 
Massachusctts Institute oC Tec.hnology 
Cambridge, Massachusetts 

?urpose: The EA-Z program is used to evaluate land or other zonal 
~henever the area of interest can be divided into classified zones. 
The most apparent use of "this program is the evaluation of right-oC~way 
costs for various highway alignments. The input to the program is zone 
type and cost data presented at DTM scan lines and right-of-way limits. 
The output is the amount and the cost of ten different classes of land fall
ing within the right_of_way limits. 

b. Range: 650 sean lines. 

Accuracy: Areas to nearest thousandth of acre and cost to nearest cents. 

Mathematical Mcthods: Plane geometry. 

d. Storage Required: Entire drum is used. 

Relocatability: Not relocatable 

e. Remarks: This program operates in conjunction with 9. Z. 040 DTM 
~l Alignment Program and is one of a series of programs in the 
Digital Terrain Model System. 

f. 650 System: Minimum 650 

Special Devices: Alphabetic device is used to punch "Total" card. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

DETERMINATION OF COEFFICIENTS FOR THE 
BENEDICT EQUATION OF STATE 

C. R. Hobby 
University of Houston 
Computing and Data Processing Center 
Houston, Texas 

a) Determin:;ltion of Coefficients [or the Benedict Equation o[ State. 

b) Floating point (SOAP - SIR) 

9.3.001 

c) Special least square fitting originally developed by Brough, H. W., Schlinger, 
W. G., and Sage, B. H., Industrial and Engineering Chemistry, ~, p. 2442, 
November, 1951. 

d) Entire drum is used. 
Speed: (7N + 140) seconds [or Urst set of coe[[icients, (1. 5N + 140) [or succeeding 

sets, 
2N seconds [or statistical summary. 
N = the number o[ data pOints. 

e) Does not apply. 

f) MinimUm 650. 
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IBM 650 Library Program Abstracts 
Fileno. 9.3.002 

Engineering Applications 

THERMODYNAMIC PROPERTIES AND PHASE BEHAVIOR OF LIGHT 
HYDROCARBON MIXTURES 

W. Edwards 
E. 1. Organick 
L. Larrey 
Computing Center 
University of Houston 
Houston, Texas 

a. Purpose: Computes density, com.pressibility factor, enthalpy, entropY. 
and equilibrium ratios of single and two phase systems. 

h. Range: Handles mixtures with up to nine components. 

Accuracy: Not given. 

Floating/Fixed: Single precision floating point with input and output data 
supplied in fixed point (Humble floating point interpretive routine), 

c: Mathematical Method: Rigorous thermodynamic solution based on: 

1. Benedict, Webb, Rubin Equation of State for pure components and 
mixtures; and 

2. Zero pressure therm.al properties of pure components. 

d. Storage Required: Approxim.ately 100 unused drum locations. 

Speed: Speed depends upon number of phases, num.ber of components, and 
on option to compute enthalpy and entropy. 

Relocatability: Program is non-relocatable. 

e. Remarks: None. 

f. 650 System.: One 53.3 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fil~no. 9.3.003 

Engineering Applications 

CALCULATION OF THE LEAST-SQUARES BEST HALF-WAVE POTENTIAL 
AND SLOPE OF A POLAROGRAPHIC WAVE . 

D. L. McMasters 
W. B. Schaap 
Indiana University 
Bloomington, Indiana 

Purpose: This program. calculates the half-wave potential and slope of a 
polarographic wave, 

E= El/2+~10g(~...=...i) , 
n i 

by the method of least squares using current-voltage data taken from a 
polarogram. 

b. Range: This program is set up to analyze only polarographic reduction waves. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal arithmetic is used in the Bell Labs System. 

Mathematical Method: See a. above. 

d. Storage Required: Most of the locations from 0100 through 0400 are used 
by the entire program. 

Speed: The entire routine requires just 15 seconds for each complete 
calculation. 

Relocatability: The program would be difficult to relocate. 

Remarks: This program, written in the Bell Labs Interpretive System (see 
TNL No. 11), was designed for poiarogralTls recorded by the Sargent Model 
XXI Visible Recording Polarograph; however, with only a few obvious and 
minor changes in the recording of the data (and not in the program.), this 
program can be adapted to other manually and electronically recorded 
polarograms. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

PLATE-TO-PLATE CALCULATIONS 

Fileno. 9.3.004 
Engineering Applications 

(Continued on next column) 

J. H. Erbar 
R. N. Maddox 
OklaholTla State University 
Stillwater, Oklahoma 

a. Purpose: This program will determine the separation that can be obtained 
~istillation column. The calculations Jl.re based on a given number 
of stages, reflux ratio, distillate rate, feed plate location, and feed 
cOlTlposition. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Input and output are in fixed point notation. Calculations 
are carried out in floating decimal notation. 

Mathematical Method: The conventional relative volatility method of Lewis 
and Matheson is used in this program. 

d. Storage Required: This program uses approximately 1500 storage locations 
scattered over the entire drum. 

Speed: With heat balances, the speed is approximately 0.6 seconds per 
component-tray per trial. Without heat balances, the speed is approximately 
0.3 seconds per cOlTlponent~tray per trial. 

Relocatability; Nat in relocatable form. 

~ The program is limited to a maxilTlum of 20 components and 98 
theoretical trays. It is further limited to a single feed stream, two-product 
system. 

f. IBM 650 System: On~ 533, automatic floating decimal arithmetic feature, 
lAS, and inde,dng registers. 

IBM 650 IJbrary ProlJl'am Abstract. 

MOMENTS OF INERTrA POLYATOMIC MOLECULES 

George J. Janz 
Yuklo Mikawa 
Department of Chemistry 
Rensselaer Polytechnic Institute 
Troy, New York 

Filln". 9.3.005 

a. Purpose: The product of the three principal moments of inertia Is 
computed fOT a rigid polyatomic molecule, provided the location of the 
constituent atoms are known with the reference to an arbitrary Cartesian 
coordinate system and atomic weights of the component8 al"e given. 

b. Restrictions, Range: Providing the molecule may be assum.ed rigid, any 
type of m.olecular system can be tTeated. The floating decimal Corm is used 
in the whole computation. 

c. Method: The product oC the three principal moments of inertia is computed 
~iTschfeldeT'sl method. 

d. Storage Requirements: The progTam uses 595 storages including the storage 
routine. and the floating decimal sub-routine and instructions for the program. 

The time required for the com.putation depends upon the number of atoms, 
being approximately expressed by 3n seconds where n is the number of 
atoms. 

e. Remarks: It is also possible to calculate each of the thTee principal moments 
of inertia from the i2termediate results of this computation, by using the 
additional program. 

f. IBM 650 System: MiniqlUm IBM 650. 

1. J. O. Hirschfelder; J. Chern. Phys. B. 431 (1940) 
Z. G. J. Janz and Y. MikaWil; Molecular-Spectroscopy, Part II, IBM 650 

Library Program. 

IBM 650 IJbrary Program Abstract. 

STATISTICAL THERMODYNAMIC PROPERTIES 

Gcol"ge J. Janz 
Yukio Mikawa 
Department of Chemistry 
Rensselaer Polytechnic Institute 
Troy, New York 

Filtn". 9.3.006 

a. Purpose: The thermodynamic functions: (Ho - Hi)/T, C~, - (Fo - Hg) T 
and SO are computed from the fundamental vibrational fTequencie8. the 
product of the Inertia, syntmetry number and molecular weight of the 

polyatomic molecule. 

(Continued on next page) 



b. Restrlctlons, Range: The progr.:t.m calcul.:t.tes the above properties or any 
poiyatomlc non-linear molecular system In the Ideal g.:t.seous state (or the 
rigid rotator - simple bivrator model. The contributions [or hindered 
internal rotation cannot be gained by thlll program. The mathematical 
accuracy is"t. 0.00001 unit. 

c. Method: The calculatLons or the exponential and the logarithmic function II 
~de by the use of the sub-routine. 

d. Storage Requirementa: The number of storages used for the whole 
computation is 504. When the number of the fundamental frequencles Is 
nine, the time reqUired for the computation for an assigned temperature 
Is I.Z sec. 

e. Remarks: Either the vibrational contribution or the sum of the translational 
~onal contributions may be calculated separately. 

f. IBM 050 System: Minimum, IBM 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.4.001 

ELECTRICAL POWER SYSTEM TRANSIENT STABILITY CALCULATIONS 

J. E. Rowe and J. L. Gabbard, Jr. November 1, 1956 
Union Carbide Nuclear Ca .• Oakridge, Tenn. 

a) It is possible to make the transient stab1Uty calculations for any system that 
can be represented by 19 eQ.uivalent machines or tess. However. if the 
number of equivalent admittances required to represent the network does not 
exceed 200, a program limit of approximately 50 machines is possible 
( a 30 machine system has been studied ). Induction machines as well as 
syt'lChronous machines can be handled. 

b) Uses fixed deCimal arithmetic. 

c) Uses transient stability theory, symmetrical component theory, and network 
theory. Makes use of Starr's equivalent circuit for the n - terminal network 
expressed in matrix farm and as admittances rather than impedances. 
Calculations are made in the per unit system and care must be exercised 
in .selecting the system base in order to avoid field excess ions with the 
fixed decimal program. The transient stability differential equations 
are solved using the method of 1st order forward dlfferences. 

d) Uses 718 wards plus data and output. Time approximately 1 1/2 - 2 1/2 
hours depending an variables. 

e) Contains an excellent flow chart. 

o Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.4.002 

NETWORK REDUCTION 

P. E. Scott and E. M. Kidd October 19, 1956 
Union Carbide Nuclear Ca., Oak Ridge, Tenn. 

a) A network reduction program - dlscribes an automatic method of reducing 
an electrical power network to a smaller equivalent network. 

b) Limitations as to size of matrix to be handled are nol: 20, n2 + nb ~ 800 

n=order of M b=order of K 

Uses floating point arithmetic. The matrix of coefficients for the entire 
system is partitioned into M and K which represent those junctions to be 
eHminated and those to remain respectively. 

c) Matrix theory and network theory. 

d) Approximate time (. 576n3+ 1. 273nb+ .726) seconds storage required· 
460 wards plus data and output. 

e) Number of output cards = 1+ b(b+l) /2 
Has an excellent flaw chart. Applicable to linear J bilateral, passive networks 

f) Minimum 650. 

B - 650 

IBM 650 Library Program Abstracts 
Filt: no. 9.4.003 

Enginccring Applications 

FIFTY BUS LOAD FLOW PROGRAM 

R. J. Brown 
W. F. Tinney 
Bonneville Power Administration 
Portland, Oregon 

a. Purposc: This program is designcd to solve electric utility power network 
flow problcII1s for systems of no more than 50 busses and seven lines per 
bus. 

b. Range: The scaling was dcterII1ined experimentally to accoII1II1odate the 
range of data in problems solved at Bonneville. This scaling may not be 
satisfactory for all other systems. A power base of I pu = 100 MVA is used. 

Accuracy: Not given. 

Floating/Fixed: Arithmetic is in fixed point. 

c. Mathematical Method: The Gauss-Seidel method is used. 

d. Storage Required: The program uses almost all drum. locations. 

Speed: Approximately one hour is required for an average system. 

RelocatabUity: Program is not relocatable. 

e. Remarks: Considerable study is necessary far effective operation of the 
system. 

f. 650 SysteIIl: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Filt:no. 9.4.004 

Engineering Applications 

IMPROVED DIGITAL SHORT CIRCUIT SOLUTION OF POWER SYSTEM 
NETWORKS 

M. J. Lantz 
Bonneville Power AdIIlinistration 
portland, Oregon 

a. Purpose: Precalculates short circuit currents at various possible locations 
in the system. 

b. Range: Solves a 20 x ZO matrix which is equivalent to a network having 45 
impedance elements. 

Accuracy: Not given. 

Floating/Fixed: Floating point. 

c. Mathematical Method: Loop equations are used to reduce matrix size. 

d. Storage Required: Not given. 

Speed: Solution time per fault is approximately. 00Z5 N 3 minutes, where 
N is the matrix size. 

RelocatabUity: Not given. 

e.~ None. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

99~BUS LOAD FLOW PROGRAM 

W. F. Tinney 
Bonneville Power Administration 
Portland, Oregon 

Filuo. 9.4.005 
Engineering Applications 

a. Purpose: Solves AC load flow problems for power systems with up to 99 
~nd 199 branches. 

b. Range: As above. 

Accuracy: Any degree of precision desired. 

(Continued on next page) 
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Floating/Fixed: Fixed point aritlunetic is used. 

c. Mathematical Method: The nodal iterative method of solution is used. 

d. Storage Required: Almost entire drwn. 

Speed: A function ot' desired precision. Approximately 0.9 seconds per 
bus per iteration, exclusive of input and output time. One-half to one and 
one-half hours over-all computing time for full capacity problem. 

Relocatability: Non- relocatable. 

e. Remarks: Input data are pr'cpared and punched from convenient standard 
forrns. Output consists of complete load flow information including bus 
voltage and angles. real and reactive flow into and out of each branch, 
losses in each branch, and total system losses. 

f. 650 Systern: One 533 required. 

Special Devices: Alphabetic device. 

IBM 650 Library Program Abstracts 

PROBABILITY OF LOSS OF LOAD 

H. D. Limrner 
Public Service Electric & Gas Co. 
Newark, New Jersey 

Fill! no. 9.4. 006 
Engineering Applications 

a. Purpose: Calculates the probability of loss of load (due to lack of 
sufficient generation or interconnections) of a power systell'l. 

b. Range: Will handle at least 50 machines. 

Accuracy: Not given. 

Floating/ Fixed: Not given. 

c. Mathell'latical Method: Based on ll'lethod outlined in AlEE paper 58-139, 
published in Power Apparatus and Systems, August 1958, pp. 544-550. 

d. Storage Required: Not given. 

Speed: Running time varies with size of system, A 35-machine system 
takes about 4 hours. Program can be re-run in 4 minutes if only the 
characteristics of the load or finn interconnection capacity are changed. 

Relocatability: Not in relocatable form. 

e, Remarks: None. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fill! no. 9.4.007 

Engineering Applications 

CALCULATION OF ELECTRIC POWER SYSTEM SHORT-CIRCUIT CURRENTS 

L. W. Coombe 
The Detroit Edison Company 
Detroit, Michigan 

Purpose: This program computes the total fault current and the currents 
in the lines connected to the faulted bus. The real and imaginary components 
and the magnitude of the currents are punched out together with the X/R 
ratios. The input data can be arranged so that the location of the fault can 
be changed automatically. 

b. Range: The program will accommodate networks of up to 96 buses and/or 
150 lines. 

Accuracy: Depends on the convergence tolerance specified. 

Floating/Fixed: Fixed point arithrnetic is used. 

Mathematical Method: A nodal analysis is used to form a set of simultaneous 
equations with complex coefficients. These equations are formed by the 
program and solved by the Gauss-Seidel iteration method with acceleration. 

d. Storage Required: Not given. 

Speed: Rcqui,res approximately O. SSB seconds per iteration, where B is 
the number of buses, The number of iterations required depends on the 
system and accuracy desired, usually ranging between 6 and 60 iterations 
per fault. 

Relocatability: Not given. 

Remarks: A routine is included to convert the form of the input from 
impedances to admittances. The program may also be used to determine 

(Continued on next column) 

system driving-point and transfer admittances (equivalent circuits). It 
does not handle ll'lutual impedances. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Fill! no. 9.4.008 

Engineering Applications 

OVERHEAD ELECTRICAL DISTRIBUTION SYSTEMS AN'ALYSIS 

J. B. Jones 
F. J. Farese 
IBM, Houston, Texas 

G. W. Oprea 
Houston Lighting and Power Company 
Houston, Texas 

Purpose: This program calculates voltage drops at various load points 
along a given circuit, based on total loading of circuits, physical and 
electrical design, and customer demand at designated load points. 

b. Range: Maximum of 40 load points per circuit. 

Accuracy: Not given. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathematical Method: Does not apply. 

d. Storage Required: The entire drum is required for instructions and data, 

Speed: About 3 seconds per point. 

Relocatability: Not relocatable. 

Remarks: Both absolute and SOAP listings are included. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

ECONOMIC CONDUCTOR STUDY 

K. F. Thomas 
Consumers Power Company 
Jackson, Michigan 

Fill! no. 9.4.009 
Engineering Applications 

Purpose: This program is designed to determine the economic conductor 
size for a proposed electrical transmission line. 

Accuracy: Eight decimal digits. 

Floating/Fixed: Bell Labs Floating Decimal Interpretive System (TNL # 11) 
is used. 

Mathematical Method: The equations used in calculating the electrical 
characteristics of transmission lines are those equations commonly used 
to calculate impedances, sending-end and receiving-end power, etc., based 
upon a symmetrical pi equivalent circuit. 

d. Storage Required: This program uses 1253 storage locations. 

Speed: The running'time for one conductor size is approximately 100 
seconds. 

Relocatability: Not given. 

Remarks: Card format, control panel and operating instructions are as 
prescribed by the interpretive system used (see par. b. above). An 
exception is that the Programmed Bwitch is set to the IIRun" position, 

f. IB.M 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Fitl!no. 9.4.011 

'Engineering Applications 

CORRECTION OF COAL MOISTURE MEASUREMENTS 

N. Savage 
The Detroit Edison Company 
Detroit, Michigan 

Purpose: This program calculates the constants of a linear equation which 
relates percentage moisture in coal at two different locations in a power 
plant, Then, for 120 equal increments of percentage moisture at one 

(continued on next page) 



location (Xl, the corresponding values of percentage moisture at the other 

location (Yl are calculated. 

b. Range: The input data consists of up to 39 pairs of measu~ed values of 
~tage moisture in coal. AU measurements are consldered to be of 

equal weight in the computation. 

Accuracy: The output consists of corresponding values of (Xl and (Yl with 
(Xl ranging from 0.10 to 12.00 in increments of 0.10. 

Floating/Fixed: The input and output data are in fixed point decimal form. 
Computations are performed in the G. E. floating decimal mode. 

Mathematical Method: The Method of Least Squares is used. The equation 

found is of the form: Y = Ao+AlX, 

d. Storage Required: The program, including data storage, uses locations 

0000-0601. 

Speed: For 12 pairs of input data, total machine time is approximately 

~inutes. 

Relocatability: Not given. 

Remarks: The program includes an interpretive routine to perform the 
floating decimal arithmetic. The number of values, increment size, and 

range of the output data can be easily modified. 

f. IBM 650 System: One 533 required. 

IBM 65D Library Program Abatracts 

30 SERIES BUS LOAD FLOW PROGRAM 

Carlos O. Love 
Texas Power &r. Light Co. 
P. O. Box 6331 
DallaB ZZ, Texas 

File"",9.4.012 

a, Purpose: StudieB service conditionB on ralial and series diBtribution 
systems and supplements system load flow studies. 

b. Restrictions, Range: 30 buses maximum including source,bus. Calculatlon 
and punch time is approximately 6 seconds/bus/problem With a tolerance 

of O.30'a. 

c. Method: Per unit notion on an equivalent single phase system is used Cor 
~nal calculations . .Input and output data are noted in standard 
electrical units. Iterative solution. 

d. Storage Requirements: Complete 2000 drum locations are req\\ired 
for program and data. 

e. Remarks: Only three phase loads may be considered. May be used to 
~t system load flow studies. The absolute and SOAP deck listings 
are included. 

£. IBM 650 System: Basic IBM 650, standard 80 column, 8 word panel. 

IBM 65D Llbr .... ' Program Abstr.cts 

RADIAL SHOR T CIRCUIT PROGRAM 

Carlos O. Love 
Texas Power & Light Co. 
P. O. Box 6331 
Dallas 2Z, Texas 

Fileno. 9.4.013 

a. Purpose: Computes three phase, phase-to-phase, and phase-to-ground 
short circuit currents on a radial or tree system. 

b. Restrictions, Range: Up to 80 fault points per problem. 

c. Method: Based on mathematical system of symmetrical components. 

d. Storage Requirements: Approximately 1900 drum locations are required 
for progl'am and data. Average calculation time is 4 seconds/bus/problem. 

e.~ 
The absolute and SOAP deck Hstings are included. 

f. IBM 650 System: Standard 80 column, 8 word panel. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.5.001 

CALCULATION OF PIPING SYSTEM EXPANSION STRESSES 

M. Alfieri, B. Whipple, P. O'Neill 
General Dynamics Corp., Electric Boat Division, Groton, Conn. 

a) Calculates piping systems with three anchors and no intermediate constraints 
or the equivalent case of two anchors with one constraint. 

b) fnput-output is in fixed decimal form. 

c) The KeUog method is used. 

d) The program is divided into three parts with a total of 2500 instructions" 
The three parts are processed as one complete operation and the entire drum 
is used. 

e) A write-up of this program is in Technical Newsletter No. 10, pp. 195-213. 
Operator's notes, deck listing and description, and 533 wiring instructions are 
available from the 650 Program Library. 

f) Minimtlm 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.5.002 

PIPE STRESS ANALYSIS 

W. S. Pickrell 
J. H. Rogers 
L. S. Woo 
IBM, Los Angeles 

a) Computes the bending moment, torsional moment, bending stress, torsional 
stress, and the resulting combined stress at each end and the midpoint of every 
bend or elbow in a piping system. Also, the three moments and three forces 
acting at each anchor are computed .. 

b) Either two or three anchor problems with no intermediate restraints may be 
analyzed. The piping system may include any number of members in any arrange
ment in space. There may be any changes in section or material within the system 
and the branches may be at different operating temperatures. All computations are 
performed in floating point while both the input and output are in fixed point form. 

c) The Kellogg Method is used for the calculations, while the stresses and the 
anchor reactions are computed according to the ASA Pressure Piping Code. 

d) The program consists of two parts, each of which uses the entire drum. An 
average two anchor problem is completed in approximately six minutes, while 
the average three anchor problem uses approximately twelv(;: minutes of machine 
time. 

e) Part I of the program is loaded on the drum and intermediate results for all 
problems to be analyzed are punched. These are used with Part 2 of the program 
and the final answers for all problems are punched. Two test problems and 
detailed instructions as to how to prepare the input data are included in the 
write-up. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 
Fill! no. 9. 5. 003 

Engineering Applications 

KINEMATIC SYNTHESIS OF PATH GENERATING MECHANISMS 

G. N. Sandor 
TIME, Inc. 
Springdale, Connecticut 

(Continued on next page) 
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F. Freudenstein 
ColUITlbia University 
New York 27, New York 

Purpose: Given five points an a desired path, the program calculates the 
dimensions of pivoted four-link mechanisms in the plane to generate a path 
through these five points. It is programmed in the Bell L2 System, IBM 
650 Program Library File Number 2. O. 008. 

b. Range: Values of r<IO for the polar coordinates of given path paints. 

Accuracy: Better than 10- 5 at the five prescribed points. 

Floating/Fixed: Floating point arithmetic is used. 

Mathematical Method: The computations are made with complex numbers. 

d. Storage Required: Together with the Bell L Z System, the program occupie! 
the entire drum with few gaps. 

Speed: The existence of solutions is ascertained in about Z minutes. The 
calculations take 3 to 4 minutes per solution for the 2 or 12 solutions. 
Computation of the generated path takes 7 seconds per degree of driver 
crank rotation, or a maximum of 42 minutes. 

Relocatability: Not in relocatable form, except for twa subroutines and a 
library routine for operations with complex nwnbers. 

Remarks: The program automatically calculates all existing solutions 
~lZ linkages), selects one on the basis of a quality index and 
computes its generated path. An auxiliary program computes the generated 
path of any pivoted four-link mechanism. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

STRAIN ROSETTE DATA REDUCTION 

J. A. Stone 
L. S. Weinstein 
IBM, Boston 

Fileno. 9.5.004 
Engineering Applications 

Purpose: This program reduces the data taken from delta or rectangular 
rosettes. The normal input is in strain in micro inches per inch. Provision 
is made for computing strains in the form y = A (x+B), where y is the 
strain, x is the data, and A and B are constants. The output is the 
maximum stress, minimum stress, shear stress, and angle to the principle 
axis. 

b. Range: This routine will cml'lpute up to a stress level of 500, 000 PSI. 

Accuracy: Stresses to±Z PSI and the angle to ± 0.01 degrees. 

Floating/Fixed: Com.putation is done in fixed point form. 

Mathematical Method: A seven-term approximation is used fol' the 
arctangent. Newton's method is used to evaluate the square root. The 
first value of the iteration is obtained from a table included in the program.. 

d, Storage Required: The program. occupies locations 0000-0400, 

Speed: Using the norm.al input the speed is 100 reductions per m.inute. 
With modified input, speed is greater than 85 per m.inute. 

Relocatability: May be relocated except for storage locations 0000-0004. 

Remarks: The program is self-loading. 

f. IBM 650 System.: One 533 required. 

IBM 650 Library Program Abstracts 

EVALUATING COMPRESSOR PERFORMANCE 

H. W. Evans 
R. L. Smith 
R. A. Semrad 
Sinclair Oil and Gas Company 
Tulsa, Oklahoma 

Fife no. 9.5.005 
Engineering Applications 

Purpose: Sinclair's purpose in writing a compressor program. is to enable 
engineers to design for maxim.wn efficiency of compressor application with 
a m.inimUlTl of engineering time in each new com.pressor application. A 
m.ethod of computing data for horsepower and capacity curves has been 
developed which presents a wide range of operating characteristics of the 
compressor in question for engineering analysis. 

b. Range: Not given. 
(Continued on next column) 

Accuracy: Not given. 

Floating/Fixed:' The Bell Labs Interpretive System described in'lBM 
Technical Newsletter No, 11 is used. 

Mathematical Method: See pages 8 through 14 of the write~up. 

d, Storage Required: Including the interpretive system, the program l'equires 
ZOOO storage locations. 

Speed: The average is one m.inute for each set of operating pressures. 

Relocatability: Not relocatable. 

Remarks: The stop most frequently encountered is 7777. This is caused 
by cards missing or out of order in the input deck. 

f. IBM 650 System: One 533 is required. 

Fileno. 9.5.006 
IBM 650 Library Program Abstracts 

CAM LEADER CO-ORnrNATE ROUTINE 
(CALCOR) 

Marie T. Connolly 
Henry M. Scaletti 
United Shoe MaChinery Corporation 
Research Division 
Engineering Department 
Beverly, Massachusetts 

a. Purpose: Calculates the cam leader follower roll center x and y co_ordinates 
for any angular position of the cam from the outer most position of the roll. 
This subroutine is designed for use with the interpretive system developed 
at Bell Telephone Laboratories and described in IBM Technical Newsletter 
W. 

h. Restrictions. Range: Floati.ng point input and modified floating point 
outrut. The modified floating point output is in the form kne where k is 
a constant (l or 10); n is the actual result; and e is the exponent of k 
(50 or 51). In this way, when listing the results, k and e are suppressed by 
panel wiring, and n will be obtained in a fixed point fonn. 

c. Method: Standard equations are used. 

d. Storage Rcgulrements: The entire routine of 24 decks occupies about 600 
locations. However, the program is so eonstructed that only those decks 
which are pertinent to the individual problem need be used. The interpretive 
system occupies locations 1000-1999. It takes approximately 2 to 4 seconds 
to calculate the co-ordinates for each degree Qf cam rotation. 

e. Remarks: A conditional stop may be programmed at the conclusion of each 
~faciiitatc the removal of the output cards and to assist in monitori.ng 
the progress of the 650 through the problem. See write-up or IBM Technical 
Newsletter # 11 for explanation of this stop. 

f. IBM 650 System: Basic 650. 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.6.001 

WELL BORE DEVIATION RECORD 

J. T. Ahlin and G. E. Mitchell 
IBM, Houston 

May I, 1956 

a) Given the distances, bearings, and inclinations at various stations in a 
well bore, this routine computes the well bore deviation record. the depth 
and horizontal components of the bottom hole, and the x, y, and z components 
and coordinates for each station. 

b) Angle data are to either- the nearest second qr the nearest hundreth of 
minute; distance data in t.he form xxxxx. xx feet. 

c) Does not apply. 

d) Storage required is about SOD locations between 0000 and 0999. Speed iR 
about 60 stations per minut.e, 

e) None. 

f) Minimum 650. 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

P-V-T DATA CALCULATIONS 

A. Cohen 
IBM, NYDPC 

9.6.002 

a) Program uses the Benedict equation to compute the density roots, entropies, 
cnthalpies and other quantities for methane, ethane, propane, butane and pentane 
at pre-selected temperatures and pressures given in either English or c. g. s. units. 

b) Fixed point arithmetic with different scaling for English and c. g. s. units. 
Accuracy depends on quantity considered. 

c} Uses Benedict equation. Exponential and logarithmic routines are employed. 

d) Program scattered optlmumly over the whole drum. A temperature-pressure 
combination takes 3-4 seconds, depending on number of iterations required. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.6.003 

EQUILIBRIUM FLASH CALCULATION 

M. E. Klecka 
R. y, Seaber 
Shell Oil Company 
Houston Research Laboratory 
Houston, Texas 

a) Calculates isothermal equilibrium flash vaporizations where the feed composi
tion and K values are specified. 

b) A maximum of 30 components can be used. Floating poInt arithmetic is 
employed, and closure accuracy is t 0.0001 mole fraction, based on the liquid 
product from the Clash stage. 

c) Conventional isothermal equilibrium flash calculation equations are used. 

d) 1400 locations are used for program and data. The time per calculation depends 
upon number of components and the system but is generally 3-6 minutes per 
completed calculation. 

e) Three check features are incorporated into the program: 
1. The system must be above the bubble point. 
2. The system must be below the dew point. 
3. The sum of the mole fractions of the feed must equal 1. 

A violation of anyone of the above conditions will cause rejection of the particular 
problem by the machine. The name card identifying the problem will be punched 
followed by another card which gives the reason for rejection. 

f) 650 equipped with alphabetic device. 

IBM 650 Lib;'ary Program Abstracts 

ABSORBER CALCULATION 

J. M. Morris 
Warren Petrolewn Corporation 
Tulsa, Oklahoma 

Fileno. 9.6. 004 
Engineering Applications 

purpose: This program computes the lean oil rate to the absorber necessary 
~b a predetermined percent extraction of a key component. It also 
calculates a complete material and heat balance for the absorber. 

(Continued on next column) 
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b. Ra.nge: This program is designed for a bubble cap or perforated tray 
absorber with multicomponent feed, and is based on a. desired percent 
extraction of a key component. The range of the rich oil temperature is 
()D F to 1150 F. The K equilibrium data and the enthalpy of hydrocarbon 
vapor which are {unctions of pressure, are in tables {rom ZOO to 900 psia 
at 50 psia increments, 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal. 

Mathematical Method: Warren Petroleum Corporation's method of absorber 
calculation is used. 

d. Storage Required: The program is run in two sections using approximately 
I, 000 locations for instructions and 1, 600 locations for tables. 

Speed: The time required for one calculation is approximately ten minutes. 

Relocatability: Not given. 

e, ~: None. 

f. IBM 650 System: One 533 reQuired. 

IBM G50 Library PrDgram Abstracts 

OPTIMUM SEPARATOR PRESSURE 

John M. Tyler 
ClUes Service Research & Development Co. 
rulsa. Cklahoma 

Fileno. 9.6.005 
Engineering Applications 

Purpose: To determine optimum separator pressure for a series separation 
conSisting of two separators and one stock tank. 

b. Range: Not given. 

Accuracy: Optimum pressure is determined with a precision of one psi. Actual 
accuracy depends on the accuracy of the K values. 

Floating/Fixed: Floating point arithmetic Is used. 

Mathematical Method: Not given.. 

d. storage Required: All storage locations other than 1400-1499 are utilized. 

Speed: 13 minutes to 1 hour depending on accuracy of first estimates. 

Relocatability: Not given. 

Remarks: The computing time is determined by the first~est:1mate for the separator 
pressures. As the user acquires familiarity with the program. his estimate will 
become better, thereby reducing computing time. Oltput may be modlDed so that 
a special character device is not necessary. 

f. IBM 650 System: One 533, automatic floating decimal arithmetic feature, indexing 
regIsters. 

Special Devices: Special character device required unless output is modified 
(see remarks). 

IBM 650 Library PrDgram Abstracts 
FilII no. 9.6. otJ6' 

Engineering Applications 

POROSITY CALCULATION FROM RADIOACTIVITY LOO INTERPRETATION 

Charles D. Woodard 
Sunray Mid-Continent Oil Company 
Tulsa, adshorna 

Purpose: This program. calculates the following from the neutron curve of the radio
activity log and the water saturation curve (water saturation vs. subsea depth): 
Interval feet, porosity, porosity feet, (l-CW) determined from the water saturation 
vs. subsea depth curve, hydrocarbon porosity feet, and average hydrocarbon porosity. 

b. Range: The total interval being evaluated must be less than 10,000 feet. A maximum 
'Of1ift"y points may be used to define the water saturation vs. subsea depth curve. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: The evaluation of the water saturation curve is determined 
by a linear interpolation of the curve points. 

d. Storage Required; This program requires 700 drum storage locations. 

Speed: Not given. 

Relocatabillty: Not relocatable. 

(Continued on next page) 

165 



166 

Remarks: This program is considered optimum. 

f. IBM 650 System: One 533 reqUired. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

SUCKER ROD PUMP DESIGN 

H. E. Osborne & C. E. Thomas 
Core Laboratories, Inc. 
Dallas, Texas 

File no. 9.6. 007 
Engineering Applications 

a. Pu.rpose: The program. calculates the design feature" of a sucker rod punp to fit 
a set of conditions by investigating the effect of changing each of the variables 
throughout its full range of possibilities. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Input is in fixed decimal, internally converted to floating decimal. 

c. Mathematical Method: Coberly's formula for over-travel, Mills' formula for peak 
polished rod load, and Slonneger's formula for favorable pumping speeds of straight 
rod strings are used. 

d. Storage Required: Not given. 

Speed: Up to 300 cases may be computed in an hour. 

Relocatability: Not given. 

Remarks: Theoretical producing rate, actual plunger strokes, load stress, peak 
polished rod load, peak. torque and counter balance are computed and punched out. 
Optimal output is provided through conditional punch features to determine the 
percent of each rod size to allow equal stress at the top of each section of the rod 
string. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

RESIDUALS AND DERIVATIVES OF GRAVITY 

J. E. Ward 
Atlantic Refining Co. 
Dallas. Texas 

F-ile no. 9.6.008 
Engineering APPlications 

Purpose: This program computes several residuals and second derivatives of 
gravity at each regularly spaced grid intersection where sufficient data. exists. 

b. Range: Maximum size of each map is limited to 100 rows by 9999 columns. 

Accuracy: Not given. 

Floating/Fixed: Not given. 

Mathematical Method: Not given. 

d. Storage Required: The program requires 1472 drum locations, of which 700 are 
for map storage, 505 for program instructions, 100 for temporary storage, and 
the remaining 167 are for constanta, corrections, read and punch, etc. 

Speed: Average running time for each datum point is .014 minutes. A map of 70 
rowsby 70 columns should run in about 11 hours. 

Relocatab1l1ty: Not given. 

RAmarks: Input data is punched into cards as four-cUgit positive values at each 
intersection, up to 10 per card. QJ.tput results are punched one card per grid 
intersection with six residuals and four derivatives at this point if all necessary 
data exist. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

GRID SYSTEM VOLUME DETERMINATION 

O. F. Shinn 
Cities Service Oil Company (Del. ) 
BarUesville, Cklahoma 

Fileno. 9.6.009 
Engineering APPlications 

Purpose: This routine computes sand volumes and accumulates volume totals by 
lease or company. 

b. Range: The program will handle up to 400 leases. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: The program multiplies grid size times percent of grid 
within the lease times thickness. 

d. Storage Required: 910 words. 

Speed: 100 grids per minute. 

Relocatability: Not given. 

Remarks: None. 

f. IBM 650 System: One 533 and indexing registers required. 

IBM 65D IJbrary Program Abstracts 

THE BUCKLEY -LEVERETT, WELGE CALCULA TIONS 

C. R. McEwen 
R. A. Rogerfl 
Union Oil Company of California 
ReseaJ:ch Laboratory 
Brea, California 

Fileno. 9.6.010 

Purpose: This program is a method of predicting the recovery of oil 
'Wiie'il1fis being displaced by gas OJ: water. 

b. Range/Restrictions: Essentially the only data necessary are the relative 
permeability ratio-vs-saturation l'e1ation (usually called "kg/ko" OJ: 

"kw/ko" CUl'ves) and the satul'ations of oil, gas, and water at the begin
ning of the drive. 

Mathematical Method: Given in writeup. 

d. Storage Required: N / A 

RCUlarks: This program makes use of the SIR interpretive routine to 
permit the computer to pedorm floating point aJ:ithrnetic. 

f. IBM 650 System: Basic 

IBM 65D IJbrary Program Abstracts 
File no. 9.6.011 

CALCULA TION OF RATE OF RETURN USING THE IBM 650 COMPUTER 

E. S. Smith 
Union'Oil Rellearch Laboratory 
Brea, California 

Purpose: This program may be used to calc:::ulate the rate of return of 
an inveliUnent. In ellsence, a dillcount or interest rate is found which 
will make the present worth of the future income equal to the investment. 

h. Range/Restrictions: Trouble may occur if the sign of the cash flow 
changes more than once during the life of the investment. Cash flows 
must be in floating point notations (5010000000-1.0) 

Mathematical Method: N/A 

d. Storage Requirements: N/A 

~: A result of 7.00% was obtained for a test problem in less than 
three lllinutes of computer tiIne. 

e. Remarks: This program uses the SIR interpretive routine translated by 
1100 locations. 

f. IBM 650 System: One 533 is required. 



IBM 650 Library Prulll'am Abstracts 

FIVE LAND SURVEYING PROGRAMS 

Shell Oil Company 
Houston, Texas 

file no. 9.6,O!.Z 

Purpose: To convert hand calculations on land surveying problems for 
usc with the IBM 650. 

b. Range Accuracy: Sel! checkll are built into the programs, 

Mathematical Methods: Given in write-up. 

d, Storage Requirements, Speed, Relocatability: N/A 

Remarks: None 

f. IBM 650 System: 650 with alphabetic device and a 533. 

IBM 650 Library Prolll'am Abstracts 
Filuo. 9.6.013 

A PROGRAM FOR PARTITIONING OF ARBITRARILY SHAPED AREA 

D. C. Schille:r 
Shell Oil Co:mpany 
Houston, Texas 

Purpose: Given an a:rea bounded by straight lines with known intersecw 
tions, the program will partition it with a horh;onta1line (parallel to the 
Xwaxis) into any desired ratio. 

b. Range Accuracy: N/A 

Mathematical Method: Given in writewup. 

d. Storage Requirements; speed: Not given 

e. Rema:rks: Two li:mitations exist. First, no :more than 99 intersections 
can be counted around any a:rea. Second, the area in square varas and 
the distance in varas may not exceed 99, 999, 999, 99. 

f. IBM 650 System: N/A 

Fileno. 9.6.014 
IBM 650 Library Proill'sm Abstrscts 

A PROGRAM FOR THE GAUSSwSOUTHWELL RELAXATION METHOD 

H. C. Carney 
D. C. Schiller 
Shell Oil Company 
Houston, Texa:! 

~~ To illustrate a lUethod used to solve the systems of simultaneous 
equations derived in the adjustlUent of survey nets such as found in land 
and geophysical surveys. 

h. Range: The :method will be applicable to other systems if the conditions of 
sparseness and convergence are lUet. 

Mathematical Method: N/A 

d. Storage Requirem.ents: The complete system and needed control words use 
(4n-t m.§: 1750) storage spaces where M is the nUIllber of off diagonal 
elements. 

ReIllarks: The prograIll is divided into three parts. 

B - 650 

IBM 650 Library Program Abotracta 
Fileno. 9.6.015 

CALCULATING PERFORMANCE CHARACTERISTICS OF 
RECIPROCATING COMPRESSORS WITH AN ELECTRONIC COMPUTER 

G. H. Holliday 
W. L. Coultas 
R. A. Lil.wson 
Shell Oil Company 
Los Angeles, California 

a. Purpose: A method is described for calculating performance characteristic! 
of reciprocating compressors with an electronic computer. The performance 
characteristics calculated include interstagc pressures, capacity, brake 
horsepower, and h'ame loading. One~, two- and three-stage compressors 
operating either singly or in parallel (common interstange cooler) can be 
analyzed. For parallel systems tne characteristics are determined 
separately for each compressor. Allowances are made for gas injection 
or removal between stages and for condensation losses due to interstagc 
cooling. 

b. Restrictions, Range: Not given. 

c. Method: The computer method, by using more exact thermodynamic 
equations than are readily handled with manual calculation methods, obtains 
better correlation betwccn calculated performancc and actual performance. 

d. Storage Requirement,;: Approximately ten minutes "are required to solve 
the interstage pressures and to compute the corresponding values of 
capacity, brake horsepower, and frame loading for a three-stage compressor 
operating at a specified suction prC<lBUre, and cylinder clearance setting. 

RelUarks: The calculation method is not directly applicable for compressor 
design; however, a design can be obtained by a cut and try technique. 

f. IBM 650 System: IBM 650. 

IBM 650 Library PrDgram Abstracts 
Fileno. 9. b. 016 

LEAST SQUARES DETERMINATION FOR A VELOCITY FUNCTION 
WITH LINEAR INCREASE OF VELOCITY 

E. J. Assiter 
D. H. Eckhardt 
W. Williams 
Mobil De Venezuela 
Caracas, Venezuela 

a. Purpose: This program makes use of velocity functions and computes 
the velocity parameters (Vo,d..) which will allow to best fit the velocity 
data in a least squares sense. 

b. Range: Not given. 

Accuracy: Not given. 

Mathematical Method: Least squares. 

d. Storage: ~ot given. 

~None 

f. 650 System: J33, oJ3 (Floating Point & Index Registers), on-line 407. 

IBM 650 Library Program Abstracts 
File riO. 9. 6. a 17 

RAY TRAJECTORY MIGRATION 

Look to the next page 

167 



IS8 

E. J. Assiter 
D. H. Eckhardt 
W. Williams 
Mobil De Vene:z:uela 
Caracas, Venezuela 

a. Purpose: This pl"ogram was written to allow reflection seismologists to 
perform ray trajectory migration, using a l"eference chart instead of the 
conventional wave-front chart. 

b. ~ Not given. 

Accul"acy: Not given. 

c. Mathematical Method: Laws of Reflection. 

d. ~ Not given. 

e.~:None 

f. 650 System: 653 (core and indexing) 533 on-line 40~ 

IBM 650 Library Program Abstracts 
Filtno. 9.6.018 

SEISMOGRAM SYNTHESIS FROM CONTINUOUS INTERVAL VELOCITY 
(CVL) 

E. J. ·Assiter 
D. H. Eckhardt 
W. Williams 
Mobil De Venezuela 
Caracas, Venezuela 

a. Purpose: This program is designed to perform the convolution of the 
three major £omponents of a seismogram: (1) Seismic pulse, (2) Instl'ument 
Impulse Response, (3) Interval velocity function (CVL). In addition, a six 
tl'ace scismogl'am is plotted. on line, by the IBM 407. 

h. Range and Accul'acy: Not given. 

c. Mathematical Methods: Not given. 

d. StoX'age: Not Given. 

~: Not Given. 

e.~:None 

f. 650 System: 533, 653 (core and indexing), on line 407. 

IBM 650 Library Program Abstrscts 

NORMAL MOVEOUT COMPUTATIONS FOR 
LINEAR mCREASE OF VELOCITY WITH DEPTH 

E. J. Assitel" 
D. H. Eckhardt 
W. Williams 
Mobil De Venezuela 
Caracas, Venezuela 

Fileno. 9.6.019 

a. Purpose: This program solves the "Moveout Equation" Cor the case of 
circular ray paths. 

b. Range: Not given. 

Accuracy: Not given. 

c. Mathematical Method: Solution of moveout equation. 

d. Storage: Not given. 

e. Remarks: None 

f. 650 System: 533, 653 (Index Registel's). 

IBM 650 Library Program Abstracts 

LEAST SQUARES DETERMINATION OF THE VELOCITY 
FUN'CTION FOR REFRACTION TIME-DEPTH DATA 

E. J. Assiter 
D. H. Eckhardt 
W. Williams 
Mobil De Venezuela 
Cal'acas, Vene:z:uela 

Imtno. 9.6.0Z0 

a. a~~l':l~~ e~ t~~s_:i:~!~~: ci~r~;S;!;~~et:e c:;~::t~: .l'e!::~~i~~e~~ o~x~!t 
relationships between the l'efractive (Vo ' a)'s and the reflections (Vo ' a)'s 
it is very useful fol' velocity detel'mination to be used with the l'eflection 
seismograph. 

b. Range and Accuracy: Not given. 

c. Mathematical Methods: Least squares. 

d. ~ Instl'uctions al'e .stored in 0400 to 0800. 

~~: Not given. 

e.~:None. 

r. 650 System: 533, 653 (col'e and indexing l'egistel's). 

IBM 650 Library Program Abstracts 

T:IME DOMAIN FILTERlNG OF SEISMOGRAMS 

E. J. As'sistel' 
D. H. Eckhardt 
W. Williams 
Mobil De Venezuela 
Cal'acas, Venezuela 

Filtno. 9.6.0Z1 

a. PUl'pose: This pl'ogl'am is designed to pedol'm the convolution of the 
two majol' factors in the filtering of a time series: (I) Weighting function 
(oJ:' filtel' response); {ll Time sel'ies (Digitized Seismic Trace). In 
addition, a six trace seismogl'am is plotted, on line, by the IBM 407. 

b.~: Maximum length is 100 digitized amplitudes. 

Accul'<1cy: not given. 

c. Mathematical Method: Time sel'ies· 

d. Storace Req!ljred' Not given. 

Speed: Not given. 

e·~None. 

f. 650 System: 533, 653 (core or indexing), on line 40'l 

Fi/tno. 9.6.0Z2 
IBM 650 Library Program Abstrscts 

UNIT OPERA TIONS SIMULATOR 
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Bonner and Moore Engineering Assodatcs 
Houston, Texas 

a. Purpose: The simulator Is a series ol thirteen subroutines for making 
certain chemical engincerlng calculations involving vapor - liquid 
separations with heat and material balances. Its purpose Is to permit 
a process design engineer to write a computer program to simulate "the 
design of many types of equipment and combinations o{ equipment where 
vapor - liquid equilibrium and heat and material balance are the unit 
operations Involved. 

b. Restrlctlons. Range: Up to approximately 2.5 component systems may be 
handled by reassembly or the program. 

Accuracy: Does not apply. 

Floating/Fixed: Fixed point. 

c. ~ Sb.ndard chemical engineering formulas are used. 

d. Storage Requirements: 630 drum locations arc available {or the executive 
program with the 10 component sylltcm~ while with 2.0 components 480 
drum locations arc ON aUable. 

e. Remarks: The 10-3 Interpretive System Is an integral part olthe Unit 
Operations Simulator and must be used to write the executive program 
instructions. 

f. IBM 650 System: Basic 650 Required. 

IBM 650 Library Program Abstracts 

GAS NETWORK ANALYSIS PROGRAM 

F. L. Duify 
The Cincinnati Gas &. Electric Co. 
Cincinnati, Ohio 

Fileno. 9.1.001 
Engineering Applications 

a. Purpose: This program provides a very flexible IIlethod for comp~ti~g the 
~of low, intermediate or high pressure gas networks. Vanatlons 
in network conditions to arrive at the optimum system deyelopIIlent IIlay be 
entered with a minimum of effort. 

b. Range: Networks with 1800 main sections may be analyzed and any flow 
formula which can be reduced to the form 

h (or P a or p/ -p/> = ALQ2 

can be used. The main length and now may be in any units whatsoever. 

Accuracy: The network may be balanced to a predetermined limit of 

accuracy. 

Floating/Fixed: Computations are in a fixed point. 

c. Mathematical Method: Itcrative procedure based on a modified Hardy
Cross Method is used. 

d. Storage Required: Storage varies f~r the separate sections of the program. 
Maximum storage requirement is 125 locations. 

Speed: Speed is dependent on accuracy dcsired. 

Relocatability: Not given. 

e. Remarks: There are some limitations on size and length; see program 

write-up. 

f. ~ One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

HYDRAULIC NETWORK ANALYSIS 

Fileno. 9.7.00Z 
Engineering Applications 

(Continued on next column) 

J., W. Hamblen 
Q. B. Graves 
Oklahoma State University 
Stillwater, Oklahoma 

B - 650 

Purpose: This program determines the final flows, Q, and the corresponding 
head losses, H, in each pipe of a hydraulic network after a K-value and an 
assumed initial flow, O. have been arrived at from basic information on 
pipe sizes, roughness, lengths, junctions, inflows, and outflows. 

b, Range: MaxiIIlwn of 123 circuits and/or 520 pipes, 

Accuracy: Not given. 

Floating/Fixed: Floating point is used throughout. 

Mathematical Method: The Hardy Cross method is used. 

d. Storage Required: For maximum size problem, the program requires the 
entire drum. and lAS. 

Speed: Approximately one second per pipe per iteration. 

Relocatability: Not relocatable. 

Remarks: None. 

f. IBM 650 System: One 533, automatic floating deciIIlal arithmetic feature, 
lAS, and indexing registers. 

IBM 650 Library Program Abstracts 
Fileno. 9.7.003 

Engineering Applications 

'1 &'+$ 5 WW*,\¥WfS d41!#R'" 

HARDY-CROSS SOLUTION OF WATER FLOW NETWORK 

C. G. Fultz 
A. A. Lea 
IBM, Atlanta, Georgia 

Purpose: This program solves for flow in a water network. Given the 
initial estimates of the flow in each pipe, the routine produces a corrected 
flow for the system. 

b. ~: A network of up to 99 loops, containing up to 199 pipes, can be 
handled by this program. The pipes may be up to 99, 999 yards in length 
and of any diameter. 

Accuracy: The user may control the accuracy of the solution. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: Hardy~Cross. 

d. Storage Required: Virtually the entire drum is used. 

Speed: Approximately one second per pipe per iteration, plu:; two 
minutes for read-in, punchout and initialization. 

Relocatability: Not relocatable. 

Remarks: If the initial estimate of flow is too poor, the Hardy-Cross 
~ill not converge, in which case the program stops, 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

BACKWATER CURVE ANALYSIS 

File no. 9.7.004 
Engineering Applications 
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169 



170 

E. V. Griffith 
IBM, Lansing, Michigan 

Purpose: Starting at a given point in a river or stream it is desired to 
determine water surface elevations at points upstream for a given sized 
flood. This program analyzes the stream, section by section, computes 
various hydraulic elements, balances energies, and gives water surface 
elevations at each section moving upstream. 

b. Range: See the program write-up. 

Accuracy: Elevations are given to nearest 0.01 ft., energies are balanced 
to a tolerance of 0.05 ft. This tolerance may be varied, however. 

Floating/Fixed: Fixed decimal arithmetic. 

Mathematical Method: Manning's formula is used for friction losses, and 
orifice and WEIR form.ulas are used for losses through bridges. An iterative 
technique is used to balance energies. 

d. Storage Required: The program occupies 1200 drum locations between 0000 
and 1499. Tables of data are stored in locations 1700 to 1897. 

Speed: Varies with the type of data, from about 5 to 25 sections per minute. 

Relocatability: Not relocatable. 

Remarks: The input involves a table of widths versus elevations to define 
each cross section, and special cards to define bridges and branch streams. 
The program will handle overbank areas separately, branch streams flowing 
in or out, and bridge sections, including cases where water flows over bridge 
embankznents. Provision is made for changing roughness coefficients and 
bridge contraction coefficients at any point in the analysis. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device is required only if alphanumeric 
identification is desired. 

IBM 650 Library Program Abstracts 
Fjl~no. 9.7.005 

Engineering Applications 

LIQUID VOLUMES IN FLAT END HORIZONTAL CYLINDRICAL TANKS 

A. J. Sadler 
Vestal, Incorporated 
st. Lows, Missouri 

a. Purpose: This program calculates the volume of liquid, at height of liquid h. 
contained in a flat-end horizontal cyltndrical tank. 

b. Range: Depends on system of units selected to measure dimensions of tank. 

Accuracy: Greatest possible error = O. 23%. 

FloatinglFixed: Fixed decimal arithmetic is used. 

c. Mathematical Methoo: Does not apply. 

d. storage Required: 110-120 storage locations. 

Speed: About 5 minutes for a tank 90" in diameter and 170" in length. 

Relocatability: Not given. 

Remarks: None. 

f. IBM 650 System: One 533 required. 

File no. 9. 7 . 006 
IBM 65D IJbrary Progrsm Abstracts 

GAS FLOW ANALYSIS 

(Continued on next column) 

G. Hamilton Harbison 
Phlladelphia Gas Works 
Dtvision of United Gas Improvement Company 
Philadelphia, Pennsylvania 

a. Purpose: This routine computes, by means cd' successive corrections, 
the distribution of flow in a gas distribution network. 

b. Restrictions. Range: The program can be used for low pressure systEml 
networks consisting of up to 599 separate mains. or allowing for mains 
cornman to mo:re than one loop. a total of 900 representations of mains. 
Resistance coeffici.ents are calculated fo:r gas of 0.65 specific gravity. 

Accuracy: Undistributed pressure drop within anyone loop less tha:rJ .004 
in, flow correction factor fo:r any single loop less than. 005 Mcf per hour. 

Floating/Fixed: Fixed point arithmetic is used. 

c. Method: Procedure of successive corrections (slightly modified Hardy 
Cross Method) is used. 

d. Storage Requirements: Maximum storage requirement for the program is 
333 locations. 

Speed: Speed depends on the number of internal iterations requ ired. 

Relocatability: Not relocatable. 

e. Rema:rks: Resistance constants are ~alculated and stored in table form 
~diameters of 4 to 42 inches. inclusive. The length of mains, in 
feet, must be within certain limits (See program write-up). 

£. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM 65D Librar, Program Abstracts 
~ile'''J. 9.7. 007 

FLUID FLOW DISTRIBUTION: HARDY CROSS METHOD 

Wm. F. Atchi.son, Head 
Rich Electronic Computer Center 
Georgia Institute of Technology 
Atlanta 13, Georgia 

a. Purpose~ The program will compute the approximate distribution of 
fluid flows in pipe network!l. 

b. Restricti.ons, Range: The program utilizes a floating point representation, 
hence no range limitations exist. Systems with a maximum of 375 pipe 
sections may be analyzed, and there is no limit on the number of pipe 
sections in each loop. 

c. Method: The Hardy Cross Method of successive corrections is used. 
Energy loss calculations are based on the Darcy-Weisbach equation for 
energy loss in a straight pipe. 

d. Storage Requirements: Does not apply. 

Speed: The cmnputer requires approximately 2 seconds per loop per 
iteration. 

e. Remarks: Tolerance. Computations are terminated when all correctlons 
applied to the network during one iteration cycle are within a prescribed 
tulerance. It is also pos sible to halt computations after any complete 
iteration cycle. 

f. IBM 650 System: Minimum 650. 

IBM 65D IJbrsry Program Abstracts 
Filtl1lo.9.7.008 

A GAS NETWORK ANALYSIS PROGRAM WITH AUTOMATIC RECYCLING 
(IBM 650) 

Arthur James 
Public Service Electric and Gas Company 
Newark, New Jersey 

a. This program was written to solve gas network problems for the Public 
Service Electric and Gas Com.pany. The program. using the ntodUied 
Hardy Crolls technique, will be used to supplement the studies being 
made on the Mcilroy Pipeline Network Analyzer. This presentation 
discusses and exemplifies the intermediate or high pressure network. 

(Continued on next page) 



b. A comparhon of the largest correction ( 0) with the de5ired limit of 
accuracy., caU5es the program to perform additional iterations or punch 
results. This feature permits the problem to be solved during other 
than prime machine time. A punch of the largest ( Q) at the end of each 
tteration provides a check. on convergence. When the desired accuracy 
is obtained, flows and pressure drops arc punched for all pipes in the 
network _ including dead-end pipes. 

e. The modified Hardy Cross Method is used in the program. Thili 
technique is used throughout the industry. The Spitzglass co-efficients, 
which are supplied with the program deck., tllay be changed easily. 

d. The program was arbitrarily limited to 400 drum locations, providing 
1600 locations for data storage. These locationll are nOl'lnally reserved 
for 700 pipe sections and 900 items of loop data. Division of the 1600 
locations tllay be altered to speCific problem requiretnents. 

The program was written in machine language and may not be relocated. 
Optimum locations were initially ali signed. 

e.~ None 

f. The program was written for the basic 650. Wiring is for the 533. 

IBM 650 Library Program Abstracts 

ROOT AND GAIN LOCUS 

R. D. Blosser 
F. A. Vandenberg 
Firestone Tire & Rubber Co. 
Los Angeles, California 

Fileno. 9.8.001 
Engineering Applications 

Purpose: This program. determines the transient behavior of a control 
system. as a result of changes in loop gain, component tim.e constants, and 

stabilizing network configurations. 

b. Ra.nge: Degree of forward and feedback loop must be less than 14. 

Accuracy: Seven significant figures. 

Floating/Fixed: Polynom.ial coeHicients: floating decimal. Gain values: 
fixed decim.al. 

Mathem.atical Method: Root Locus: C. J. Savantj Root Extraction: Milne. 

d. Storage Required: The program occupies approxim.ately 1500 drum !ltorage 

locations. 

Speed: Requires 45 to 90 seconds for each value of gain for a first order 

over a quartic. 

Relocatability: Not given. 

Rem.arks: The program. is self-loading. It does not always work for 
multiple roots. Transfer functions m.ust be linear polynom.ials with constant 

coeHicients. 

f. IBM 650 System: One 533 required. 

Special Devices: None required. 

IBM 650 Library PragramAbstracts 

BPR PARALLAX REDUC TION PROGRAM 

K. F. Kohler, Highway Engineer 
R. R. DeClark. Engineering Tech. 
L. D. Tinsey. Photogrammetr1c Engineer 
Department of Commerce 
Bureau of Public Roads 
Region 8 
Portland. Oregon 

Fileno. 9.8.00l 

a. Purpose: Reduces distancei!l manually i!lcaled from aerial vertical 
photographs to actual elevations and distaneea. 

b. ~: Control Stationing (SSS+SS.SS), and Elevationa (EEEE.EE). 
Cross section-topog Roda (RRR.R), Di.atance (000.0), Stationa (SSSS+SS) 
and Base Elevation (EEE~.EE). 

Accuracy: Consistcnt with manual methods. 

Floating I Fixed: Fixed. 

Subroutines: None. 

(Continued on next column) 

c. Mathematical Method: Employs aerial survey parallax computation 
methods au uaed on''BPR Parallax Computation Sheet", Fortn PR-471 
(Revised 1958). 

d. Storage Re9uired: Approximately 970 litorage locatjon~ are used. 

~ Operates at approximately 9/10 full read speed depending on the 
number of points In the aection. 

e. ~ Program is written in SOAP II. 

f. IBM 650 System: Basie 650 with Alphabetic Device ia used. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 10.1. 001 

LINEAR PROGRAMMING 

H. F. Smith 
IBM, Chicago 

a) Solves a Unear programming problem. 

b) AU numbers are of the form xxxx. x.xxxxx. An M by N system may be 
solved where M ~ 30, N;2 59 and M(N+l) < 1400 (these values pertain to the 
system after the slack vectors and artificial vectors have been adjoined). 

c) Method not given. 

d) The entire drum is used. Time required is approximately. 09 MN seconds 
for one iteration. 

e) Input consists of matrix elements, cost coefficients, indices of basis, and 
constants. At the end of each iteration the program punches out the number 
identifying the variables in the basis, the values of these variables, the value 
of the functional, and an iteration count. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

LINEAR PROGRAMMING 

H. F. Smith 

Fil,no. 10.1.()()1 
ADDENDA 

Linear programming always maximizes the objective fUnction. Most 
usually this means maximizing a profit function. In this case each var
iable in the initial program--each structural variable--is assigned a 
positive unit pronto However, it may be desirable to use cost as the 
objective and minimiz;e a cost function. Minimiz;ing a function is the same 
as maximizi.ng the negative of the function. Hence to minimi:::e a cost 
fUnction, each structural variable must be assigned a negative unit cost. 
Whether unit profits or costs are used, artificial variables are always 
assigned large negative values, and slacks are given positive zero values 
in the objective function. 

On page 5 of the writeup in the typical matrix layout, the values 3.19, 
l.16, 4.l4 and 3.60 in the first line represent unit profits. 1£ they are 
to represent unit costs, they must be mac1e negative. 

Experience has shown that artificial cost coeflicicnts which are about 
10 times as large as the largest structural cost or profit coefficient arc 
sufficiently large to prevent the artificial variable from appearing in the 
optimal solution. An artificial cost of 100 times as large as indicated 
in section A(l) of the writeup may cause overflow stops. 

The program stops with O()OO in the address lights rather than 0350 as 
stated in section E. 

The program is mathematically correct in the way it solves Linear Pro
gramming problems. However, there is a cumulative rounding error 
In this program as in any iterative process. 

(Continued on next page) 
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By changing one instruction it is possible toreduce this cumulative rounding 
error below itl. present level. 

The instruction in location 0068 now reads: 30 0003 0129. It should he 
changed to read 200069 0172. 

This change may be made in the following manner. 

1. Place a correction card just before the last card of part 5 of the pro
gram deck. Part 5 consists of those cards in the program deck which 
follow the matrix elements and which precede the constants. 

IBM G50 IJbrBry Program AbBtractB 

LINEAR PROGRAMMING BY H. F. SMITH 

Fittno. 10.l.001 
ERRATA 

On Page 2, Section B. Scaling .••.. , the third sentence now reads 

"The cost coefficient 5 must be scaled so they 
are all less than 1." 

This sentence should be c:'anged to read: 

All cost coefficients except the artificIal cost 
coefficients must he scaled so they are less than 1." 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1 O. 1. 002 

LINEAR PROGRAMMING 

L. S. Woo March 23, 1956 
IBM, Los Angeles 

a) Solves a linear programming problem. 

b) A maximum of 97 equations, not including the objective functions, is possi
ble. The number of variables is unlimited. Input is 10 digit fixed-point num
bers which are converted to double precision floating-point numbers for the 
calculations. 

c} Method is Recursive Generation of Vectors for the Modified Simplex Methor' 
as described by Kurt Eisemann. 

d) The entire drum is used. Timing varies from 4 minutes per iteration for 
the first 10 up to 13 minutes per iteration for the 31st through 40th. 

e) A SOAP symbolic deck listing is included in addition to an absolute deck 
listing of the assembled program. 

f) Alphabetic device if the SOAP symbolic version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 10.1. 003 

TRANSPORTATION PROBLEM 

S. Poley May 17, 1956 
ffiM, New York 

a) Solves the transportation problem, L e" given the requirements at m des
tinations, and amounts available a.t n origins, and the cost. of shipment from 
any origin to any destination the program will dE>termine the minimal mode of 
transportation of a homogeneous product 

(Continued on next column) 

b) All input data are restrictE>d to a maximum size of five digits and all OPE'ra
tions are in fixed-point. An approximation to the maximum number of destfna
tions, m, and origins, n, is 5m+6n<2300 wit]t n<100. 

c) Method is essentially the same as the iterative. method proposed by A. 
Charnes and W. W. Cooper in "Management Science," October, 1954. 

d) The entire drum is used. Time estimates not given. 

e) Provision is made for alternate solutions which yield the same minimum 
total cost. A SOAP symbolic deck listing with a sample absolute deck listing 
is included. 

f) Alohabetic device if the SOAP symbolic version is used. 

ERRATA 650 Ubrary Program - File No. 10. 1. 003 

"Transportation Problem," by S. Poley 

It has been discovered that the copies of the program deck for Program In 
(Alternate Optima) of the Transportation Problem furnished by the 650 Program 
Library prior to February 28, 1958, contain several erroneous cards. The 
corrections are too numerous to list here; 650 users who expect to run this part 
of the program may obtain corrected copies of the deck from the library in the 
usual manner. 

The program listing contained in the detailed write-up is correct as issued. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 10.1. 004 

LINEAR PROGRAMMING 

J. W. Davis and D. H. Brown 
Esso Standard Oil, Baton Rouge, Louisiana 

March 29, 1956 

a) Solves a linear programming problem. 

b} Fixed decimal arithmetic of the form xxxxx. xxxxx is used. Up to 40 equa
tions and any number of variables may be handled. 

c} The modified simplex method is used. 

d) The program is divided into four parts. Storage required is approximately 
211, 57, 44, and 114 locations respectively. The parts occupy the same area 
of the drum and are read in only when needed. Timing information not given. 

e) Information on alternate optima or near optima is supplied by the program. 

f) Minimum 650. 

850 LIBRARY PROGRAM ABSTRACT 

R. L. Graves 
Standard Oil, btdiana 

LINEAR PROGRAMMING 

a) Solves a minimlzing linear programming problem. 

FILE NUMBER 10.1. 005 

b) A maximum of 33 equations in 1000 variables can be accommodated. All 
numbers are in floating-point form. 

(Continued on next page) 



c) The dual and direct forms of the revised simplex method are used. 

d) The entire drum is required. About 26 minutes are required for a 22 x 46 
system. 

e) A modified Trimble-Kubic interpretive system is used for the floaUng
poLnt arithmetic, see Technical Newsletter No.8. 

f) Minimum 650 

IBM 650 Library Program Abstracts 
Fileno, 10.1.006 

Management Science 

LINEAR PROGRAMMING CODE FOR THE AUGMENTED IBM 650 

O. R. Perry 
IBM, Los Angeles 5, California 

J. S. Bonner 
Bonner & Moore Engineering Associates 
Houston 11, Texas 

Purpose: This routine provides a method to find optimal solutions for 
relatively large linear proeramming problems with Hexibility of input and 
detailed resulta, while maintaining simplicity and speed in operation. 

h. Range: The size of the problem which can be handled is restricted by the 
foUowing relationship: 

(M + Z) (N - M + Z} t! 1900, where: 

M is the number of restrictions; 
N is the number of independent variables, including slacks and artificials. 

Accuracy: Single precision. 

Floating/Fixed: Floating deciInal arithmetic is used. 

Mathematical Method: Composite Algorithm; reverts to Simplex Algorithm 
when feasibility has been achieved. 

d. Storage Required: This routine uses the entire drum; however, if the 
prOblem is less than maximum size a large portion of the drum will be 
available for other use. 

Speed: Compu.ting speed depends on several factors. As an example, in a 
problem where M = 17 and N = 57, the speed is approximately ZO seconds 
per iteration. 

Relocatability: Not in relocatable forll1. 

~ Input and output are in fixed point with automatic conversion 
to floating point for computation. The ability to make changes in the problem 
specifications without repetition of prelirr;l.inary iterations is provided. 
Shadow prices and ranges on shadow prices and cost coefficients are provided. 

f. IBM 650 System: One 533, automatic £loating decimal arithmetic feature, 
lAS, and indexing registers. 

IBM 650 Library Program Abstracts 

RENT OR BUY ANALYSIS 

L. Quinto 
S. Freid 
IBM, White Plains, New York 

A. Fields 
The Service Bureau Corporation 
New York City 

C. Burrill 
New York University 
New York City. 

File no. 10.1. 007 
Management Science 

Purpose: This program is designed to assist management in making a rent or buy 
decision on a capital investment. It will compute a rate of return from one to fifteen 
years. The Present Value Method Is utilized because it considers the time distri
bution of an irregular pattern of savings occurring in the future. In addition to 
induatrial corporations this program will make special evaluations for utilities, 
banks, insurance companies and nonprofit organizations. The program will also 
evaluate new assets and asaets purchased under a special option plan. While the 
program description refers specifically to the pUrchase of IBM data processing 
equipment it is sllfficienUy general to be easily adapted for any type of capital asset. 

b. Range: Not given. 

Accuracy: Not given. 
(Continued on next column) 

Floating/Fixed: Not given. 

c. Mathematical Mcthod: See IBM ~neral Information Manual, form E20-4040. 

d, Storage Required: Not given. 

Speed: Not given. 

Relocatability: Not given. 

Remarks: None. 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

THE SYMMETRIC METHOD OF LINEAR PROGRAMMING 

L. E. Winslow 
Marquette University 
Milwaukee 3, Wisconsin 

File no. 10.1,008 

Purpose: Thls routine solves a linear progralnming problem using the 
Symmetric Method which eliminates slack and artificial vectors. 

b. Range: The oi.,e of the problem which can be handled is restricted by the 
ToIT'OWing relationship: 

(M'" 1) (N'" 1) .f. 1300, M ~ 50, and N <$ 50 where: 

M is the number of independent variables; 
N is the number of restrictions. 

Accuracy: Single Precision. 

Floating/Fixed: The Wisconsin Floating DeciInal routine is used. 

d. Storage Required: This routine uscs the entire dru:m; however, if, the 
problem is less than Inaximum size a large portion of the drum WIll be 

available for other use. 

Speed: Co:mputing speed depends on several factors; howe"!:er. it averages 
approxitnately (N 40 1) (M ~ 1)/4 seconds per iteration. 

Relocatability: Not in relocatable form. 

e. Retnarks; If the program is resoaped, the writeup includes a copy of the 

S"OA'Pdeck, the range is: 

(M-r 1) (Nt- 1) '*'M -r N~ 1400. 

At times this allows a larger progratn to be run than the above restrictions 

indicate. 

f. IBM 650 Systetn: One 533 is required. 

IBM 650 Library Program Abstracts 

LII'EAR PROGRAMMING FORCED INVERSION 
CODE FOR THE AUGMENTED 650 

F. P. Fisher 
Western Region Programming System 
3424 Wilshire Blvd. 
Los Angel('s, California 

Fileno, 10,1.009 

Purpose: The pr::lgram is designed for usc with the Linear Progratntning 
~the AUGmented 650. It has the following features as compared 
to existing codes lor the 650: (1) Allows the analyst to pre-select the 
[inal Cas is variables. If a proper selection is made, the number of 
iterations required to obtain an optimal solution tnay be greatly reduced. 
As a result, loss of significance due to round off may also be itnproved. 
(2) Is completely compatible with the existing version of the l.inear 
Programming Code for the Augmented 650. 

b. ~ Single precision Hoating point. 

c. ~ Selected variables are forced into the final basis by a modified 
simplex procedure. If optimality has not been achieved, the composite 
algorithm is utilized to complete the solution. 

d, Storage R,"Juirements: Th", entire storage will ordinarily be required. 
However, on problems tess than the maximum size, storage will be 
available for other purposes. 

e.~Nonc 

f. Equipment Specifications' Basic 6S0 with index registers, floating point 
and lAS. 

B - 650 
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Fir~"o. 10.1.010 
IBM 650 Library Program Abstracts 

LINEAR PROGRAMMING FORCED INVERSION VECTOR PARTITIONING 
CODE FOR THE AUGMENTED 650 

F. P. Fisher 
International 3usinesB Machines Corporation 
Western Rr'gion Programming Systems 
3424 Wilshire Blvd. 
Los Angeles. California 

a. Purpose: The program is designed for use with the Linear Progranuning 
Code br the Augmented 650. It has the following features: 

I. Is completely compatible with the existing versions of Linear 
Programming and Vector Partitioning Codes for the Augmented 
650. 
2. Allows the analyst to pre· select the final basis variables. Selected 
non·basis vect'.'.lrs in the matrix are forced into the basis and non-basis 
vect'.'.lrs outside the machine are updated and placed in the matrix if 
they are in the Forced Inversion directory. 
3. Experience ems indicated, if a proper selection is made, the time 
to complete a partitioned problem can be reduced to one·third Qf the 
former time. 

h. Accuracy: Single precision floating point. 

~ Vect'Jrs outside the Tnatrix during inversion are updated by the 
inverse o' the previous basis. Updated vectors that are in the Forced 
Inversion direct-:>ry are placed into the matrix and other vect0rs are 
punched out in the updated hrm. Forced Inversion continues until all 
vechrs have been forced into the basis. The problem is then cheel_cd 
or optimization by the conventional simplex and partitioning programs. 

d. Storage Requirements: The entire st"rage will ordinarily be required. 

~: None 

f. Equipment Speciflcations: Basic 650 with index registers, Cloating 
point and lAS. 

IBM S50 Library Program Abstracts 

THE CORNELL RESEARCH SIMULATOR 

R. W. Conway 
B. M. Johnson 
W. L. Maxwell 
Cornell University 
Ithaca, New York 

File no. 10.2.001 
Management Science 

Purpose: To simulate the operation of a system that consists of a network of queues. 

b. Range: The minimum number of operations per job with the basic program is seven. 

Accuracy: Not given. 

Floating/FIxed: Not given. 

Mathematical Method: Not given. 

d. Storage Required: One hundred eight storage locations are available for records of 
jobs in process. 

Speed: Its speed depends largely upon characteristics and dimensions of the system 
iii1CI'er consideration. Depending upon these factors the simulator will have an average 
processing time of from one to twenty seconds per job. 

Relocatability: Not given. 

Remarks: The CORE Simulator is intended to be a research device rather than the 
basis of a routine operating procedure for a production control operation. As such. 
flexibility and susceptibility to modification were considered more important in its 
construction than speed of operation for a particular situation. Although dimensional 
limitations of the program will preclude its use for direct one-four-one representation 
of most manufacturing shops. the Simulator can be used to study the operating charac~ 
teristlcs of such shops by conSidering systems which are dimensionally smaller but 
logically similar. 

f. IBM 650 System: One 533 required. 

IBM S50 Library PrDgram Abstracts 

TOLERANCE SIMULATION PROGRAM 

J.E. Monsma 
IBM Corporation 
Peoria, illinois 

File no. 10.2.002 
Management Science 

a. Purpose: This program is intended to aid in the choice of tolerance values for a 
manufactured item. Assembly of the item is simulated within the computer. 

(Continued on next column) 

b. Range: Assemblies of up to 50 independent dimensions may be studied. Fifty 
locations are available for building histDgraIps. 

Accuracy: Does not apply. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: The program uses the Monte Carlo method. 

d. storage Required: The routine assumes the use of the entire drum. Locations 
0700-1499 are available for the sub-program. 

Speed: The speed of the program varies greatly with the size of the program. One 
thousand gear assemblies have been done in less than 30 minutes. 

Relocatability: Not relocatable. 

Remarks: The "construction" of a group of mathematical models of the assembly Is 
monitored by this program. The user must supply a sub-program describing the 
assembly under study and the distributions of given dimensions. 

f. IBM 650 System: One 533 required. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 10.3. 001 

LINEAR DECISION RULE FOR PRODUCTION 
AND EMPLOYMENT SCHEDULING 

W. Folsom 
C. C. Holt 
Industrial Administration 
Carnegie Institute of TechnOlogy 
Pittsburgh, Pa. 

a) Calculates optimal linear rules for making decisions on aggregate production 
and employment utilizing quadratic cost functions. 

b) Floating decimal point. 

c) The mathematical methods are described in papers appearing in "Management 
Science" Volume 2, No. 1 and 2, October 1955, January 1956. 

d) The program requires the following decks: 

The Wolontis System* deck 
Complex Operations deck 

(1) 
(2) 
(3) ~~cta;. ~elocated deck (decks 2 and 3 developed by Dr. P. Marcus, 

(4) The Linear Decision Rule Program deck 

These programs are not relocatable. 
All four decks are supplied in a single package. 

e) Standard Wolontis· 533 and 402 boards are used. 

f) Minimum 650. 

• Bell Laboratories Interpretive System described in IBM Technical Newsletter 
No. 11. 

IBM S50 Library PrDgram Abstracts 

PRODUCTION LINE BALANCING 

T. E. Daum 
Westinghouse Electric Gorp. 
Mansfield, Ohio 

J. W. Burgeson 
IBM, Akron, Ohio 

File no. 10. 3. 002 
Manag~ment Science 

a. Purpose: Given the times and precedence relationships between basic jobs 
on a zoned assembly line. and given the production rate desired, this 
routine assigns jobs to operators in such a manner as to minimize the total 
number of operators required. 

b. Range: Maximum of 95 "can do" jobs per line. MaxiInum of 50 jobs per 
zone:- Maximum of 24 jobs per operator. 

(Continued on next page) 



Accuracy: Docs not apply. 

Floating/Fixed: Not given. 

Mathematical Method: An approximation method is employed, which may 
not give a minimum figure in all cases. The exact method of computation 
has been programmed but is prohibitively long in machine time. The method 
employed has shown a substantial savings over hand methods. The total 
idle time on the entire line has been exceeded by the maximum allowable 
operator time in 90% of the cases run to date. 

d. Storage Required: The routine takes up the entire drum and IAS. 

Speed: For a job-operator ratio of about 6: I, speeds of 0.4 to 0.8 minutes 
per operator have been attained. 

Relocatability: Not relocatable. 

Remarks: In using the program, the production line is divided into physical 
"zones. It An operator will not be assigned to jobs in more than one zone. 
Jobs are subdivided into two types, "must do" and "can do." A "must do" 
job can be performed in only one particular zone, while a "can do" job 
might be performed in one of several zones. The routine decides the best 
zone for each "can do" job. 

f. IBM 650 System: One 533, indexing registers, and lAS. 

IBM 650 Library Program Abstracts 

ZDT: A TWO-DIMENSIONAL TRIM ROUTINE 

J. W. Burgeson 
G. Kenny 
IBM, Akron, Ohio 

File no. 10. 3. 003 
Management Science 

a. Purpose: This program assigns to any given rectangular "stock" piece 
a layout pattern for smaller rectangular pieces to be cut. 

b. Range: The program can handle only one stock piece at a time, bul. up 
t'0355 unique sizes of pieces to be cut, up to 999 of each. On saITlple 
programs the routine has given patterns with as little waste as 1. 40/0. 
The program does well with as few choices as 50 pieces of five unique 
sizes. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: An approximation method is used. 

d. Sto:rage Required; The entire drwn. 

Speed: Averages about five minutes per run. 

Relocatability: Not relocatable. 

Remarks: None. 

C. IBM 650 SysteIl'l: One 533 required. 

IBM 650 Library Program Abstracts 

PRODUCTION DAY CALENDAR 

R. L. FreeITlan 
Portsmouth Naval Shipyard 
Portsmouth, New HaITIpshire 

File no. 10.3. 004 
ManageIl'lent Science 

a, Purpose: This program is written to be used as a subroutine for scheduling 
~hich are based upon norITlal productive working days. 

b. Range: The sample calendar is for a five-year period beginning January 
T958and ending December 196Z. 

Accuracy: Docs not apply. 

Floating/Fixed: Fixed decimal. 

Mathematical Method: Table lookup method is used. 

d. Storage Required: The calendar requires Z4Z storage locations, and the 
prograIl'l requires 2.03 locations. 

Speed: Not given. 

Relocatability: Relocatable. See prograIl'l write_up. 

Remarks: The program is built around two features of the IBM 650: TLU 
and Branch on Distributor codes. For correct input, error designations 

(Continued on next column) 

f. 

are provlded which do not stop the 650 but allow the programmer to take 
such action as is necessary. The range of the calendar may be extended 
merely by relocating either the program or the table. 

IBM 650 System: One 533 required. 

Special Devices; Alphabetic device required for the SOAP I version. 

IBM 650 Library Prouram Abatracta 

LESS 

Frederick Backer, Jr. 
IBM Applied Science 
Dallas, Texas 

Filt"o. 10.3.005 

Purpose: The program. is designed to answer the question, "At what 
tiIne and how fast should each and every job be done so as to complete 
the project at a minim.um cost or in a specified time?" 

b. Range/Restrictions: The program must start at 001 and a maximwn of 
500 jobs can be used. 

Floating/Fixed: Not given. 

c. Mathematical Method: NJA 

d. Storage Required: The second and third tables can occupy 500 positions 
of memory (locations 0801-1300, 1301-1800 respectively). 

Remarks: None 

!. IBM 650 System: One 533 is required. 

IBM 650 Library Program Abatract. 

MAN - SCHEDULING 

H. N. Perk 
Texas Division 
The Dow Chemical Cotnpany 
Freeport, Texas 

Flit no. 10.3.006 

~s_e: The "LESS" program. assutnes that the only restriction on 
starting a job is that every job that precedes it in the arrow d.iagratn has 
been completed. "Man - scheduling" adds a lurther restrtctton in thlt 
the total usage of tnanpower of all jobs in process at anyone titne 
cannot exceed specified maximum litnits. Limits on 10 classes, or 
crafts, can be specified. 

b. ~: Docs not apply. 

Accuracy: Does not apply. 

~ Fixed point, 

c. Mathematical method: The program is a continuous updating of job 
priorities and rearrangement of gueue s of waiting job~ in pro gress. 

d. Approximately 1600 drum locations are used. 

Running Time: Running tUne depends on how tight Inanpower availability 
restrichons are set. A test problem of 79 jobs ran 5 minutes with 
unhmited availabilities and Z5 mlnutcs when availabilities were at 
minImum values. 

Remarks: None. 

f. IBM 650 System: Basic 650. 

IBM 650 Library Pro!Jl'am Abatracla 
Fi/t"<l.10.3.007 

LESS - Phase lA - Node_Nutnbering 

Frederick Backer, Jr. 
IBM 
Dallas, Texas 

a. Purpose: The 650 program LESS requires as input a sct of "legally" 
~d jobs. This program accepts an arbitrarily numbered arrow 
diagram and produces as output a set of numbered jobs acceptable to 
the LESS program. 

b. Range: Fixed point. 

c. MathelTlatical Method: The method used is an algorithm. by Backer 
described 1n a paper "LESS - Phase lA". 

U. Storage Reqllired: Essentially the entire drum is used. 300 nodes were 
numbered in 18 minutes. The program. is not relocatable. 

(Continued on next page) 
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e. ReInarks: The prograIn handles projects of 300 jobs or less, a severe 
~ irnpo"ed by IniniITlum machine considerations. 

f. IBM 650 System: Minimum 650 

IBM 650 Library Program Ab.tract. 

R. G. Cham.berlain 
Giddings 8. Lewis Machine Tool Company 
Fond du Lac, Wisconsin 

FiI~no. 10.3.008 

a. Purpose: Routine is designed to convert num.erical-control tool center 
~on into the particular language required by the G8.L (Concord) 
intet'polator-Director. It translates special functions and standstill com
mands in correct sequence; punches magnetic tape footage at tape stops; 
and approximates circular arcs by tangents ot' cards. Pt'ovision is Inade 
for minimizilll overshoot. Output is compatible with 9207 Translator. 

b. Range: Accuraev: Ran,ge of nUlTlbers must not exceed Numericord magnt

tude and forIn (xxx.xxx~). Calculations are performed in fixed pomts. 

c. Mathematical Methods: Not applicable except that approx~mation of 
circular arcs is performed by matrix algebra. 

d. Storage Requirements: Approximately 855 locations are required. Routine 

is non- rclocatable. 

~None. 

f. Equipment Reqult'ed: Indexing registers. 

Fileno. 10.3,009 

IBM 650 Library Program Ab.tract. 

LEAST COST ESTIMATING 8. SCHEDULING - SCHEDULING PHASE ONL Y 

(LESS) 

M. C. Frishberg 
Special Representative 
Manufactllring Industries 
3424 Wilshire Blvd. 
Los Angeles, California 

a, Purpose: The p:r:-og:r:-am, having been given information about the 
~hip and duration of individual jobs in a project, computes 
project duration and develops a schedule for the project. 

b, Restrictions, Range: Since integers are operated on throughout in 
fixed point, and then only by addition and subtraction, accuracy is 

assu:r:-ed. 

c. Method: The algorithTTl is due to James E. Kelley, Jr., Mauchly 
Associates. Amble:r:-, Pennsylvania. 

d. Storage Rcquirements~ Almost the entire drum is used. Data (one card 
per job) is read at 533 read speed, schedule computations vary with project 
size and complexity, and the schedule is punched at punch speed (one 
card per job). A project of 93 jobs scheduled in 30 seconds. 

e. Rema1'ks: Projects are limited to 500 jobs 01' less; du1'ations limited to 

four digits or less. 

f. IBM 650 System: Basic 650 with 533 (80 - 80 board); 407 of! line for arranging 

and listing output. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER II. O. 002 

THREE DIMENSIONAL TICK-TACK-TOE 

H. F. Smith, Jr. 
Watson Laboratory 
New York 25, N. Y. 

a) This program is a demonstration routine for the mM 650; it permits a human 
opponent to compete with the 650 in a three~d1mensional version of the children's 
game of tick~tack-toe, or crisscross. Plays are made by entering in the storage 
entry switches the coordinates of a cell in a cube of order 4 and depressing the 
program start key; the machine will reply and stop, awaiting the opponent's next 
play. 

b) Does not apply. 

c) Does not apply. (Continued on next column) 

d) The program uses approximately 1700 storage locations. 

e) None. 

f) Minimum 650. 

IBM 850 Library Program Ab.tract. 
Fife no. 11. O. 005 

Demonstration Programs 

HUMAN REACTION TIME DEMONSTRATION ROUTINE 

B. M. Taylor. Jr. 
North Carolina State College 
Raleigh. North Carolina 

Purpose: This program permits an operator to test his reaction time by 
awaiting, for rectangularly-distributed random waiting tiInes, a signal 
from the console cuing the operator to press the program reset key. The 
program start key is used to initiate a new trial. A card is punched for 
each trial, recording a serial number, the random waiting time in 
hundredths of a second, and the reaction time in ten-thousandths of a 
second. The reaction time is also displayed on the console. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Uses the "Random Nwnber Program, II written by 
Dr. Arnold Grandage, and published by North Carolina Institute of Experi
mental Statistics. 

d. Storage Required: The program uses the first, third, fifth, and seventh 
read bands, and the first 3 storage locations of the 1977 punch band. 

Speed; Does not apply. 

Relocatability: Not given. 

~ The program deck consists of four cards. 

f. IBM 650 System: One 533 required. 

IBM 850 Library Program Abstracts 

GENERAL PURPOSE CALENDAR PROGRAM 

N. Jaspen 
National League for Nursing, Inc. 
New York 19, New York 

File PiO. 11. o. 006 

Purpose: This program has been designed to calculate the following: 

1) The day of the week corresponding to any date in the Gregorian 
calendar. 

2) The difference in days between two dates. 
3) The date that is a given number of days before or alter a given 

date. 

b. Range: The program has been written on the assumption that the year ear 
be expressed in four digits, ranging from 0001 to 9999 AD. 

Accuracy: Exact, using the conventions explained in the write-up when 
applying the formuias. 

Floating/Fixed: Fixed point. 

Mathematical Method: Fo~mulas are used rather than tables. 

d. Storage Required: Approximately 300 storage locations. 

Speed: Read-punch speed. 

Relocatability: Relocatable. 

Remarks: The conventions used in applying the formulas are explained in 
the program write~up. 

f. IBM 650 System: One 533 required. 
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COMPUTER AUTOMATED MUSIC 

Norman V. Plyter 
UniVCTliity of Rochester Computing Center 
IBM Applied Science 
Rochester, N. Y •. 

Filt M. 11.0.007 

a . .E.w:.p..a.s..c The CAM program is a two pha9c program to produce actual 
musical tones via a Digital 'to Audio Converter co!.ncctccl to the 
operating lights of the IBM 650 console. The first Phase, the CAM 
Compiler. codes each note into an appropd<l.te language for Phase II, 
the CAM Tunc Program. Once coded, Phase II, a short program in 
lAS, is sufficient to produce the song again and again. The tone 
produced resembles a woodwind or bagpipe sound and is completely 
successful in reproducing the musical score selected. Percussion 
effects, such as 407 typc·bars slamming to simulate drum beats or 
cymbal crashes can be incorporated into the selection to enhance the 
musical effect. 

b. Range: About one and a hal[ octaves ,lre available from high C through 
middle C down to G <lnd any scor\! in this range or which may b(O 
transposed into this range is applicable. The musical seor\! may 
contain up to lOOO notes. 

c. Mathematical Method: Length of time to complete multiply operation 
determines spacing of pulses to Data Address Light. 

d. Storage Required: Entire Drum, lAS, Index Registers. 

e. Remarks: None 

f. Equipment: [EM 650 System including lAS and Index Registers Digital 
to Audio Converter (Heathkit). 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 12. O. 001 

A. M. Pletrasanta 
IBM, New York 

DEBUGGING PROGRAMS 

October, 1956 

This paper describes a complete, automatic debugging procedure designed to 
provide the maximum amount of information about a malfunctioning program in 
the minimum amount of programmer and machine time. The (ollowing routines 
are used in the debugging procedure and complete information about them is 
given: Flow Tracer, Snapshot Tracer, Symbolic Seven-Per-Card Punch, all by 
S. Poley; Symbolic Tracing Routine by W. P. Heising and S. PoleYi and Stoep 
Codes by F. J. Chrinko. 

The above routines, except the last one, are written in SOAP symbolic form, 
and are designed to be used by the SOAP programmer most effectively. The 
routines, however, can be used by the non·SOAP, or absolute, programmer, 
but a rudimentary knowledge of the SOAP system is necessary. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

FLOW DIAGRAMMING FOR THE IBM 650 

B. Dimsdale 
A. K. Char now 
1. M. Sobul 
Service Bureau Corporation 
Los Angeles, California 

12. O. 003 

This paper describes a flow diagramming technique for the IBM 650. The method 
is an adaptation of the von Neumann-Goldstine system, and is designed primarily 
(or mathematical and scientific problems. 

IBM 650 Library Program Abstracts 

GO SOAP II 

F. D. Greenley 
P. L. Overmire 

American Trust Company 
San Francisco, California 

Filt: 1m. 12. O. 004 
UncIal.wiiied 

GO SOAP II is a 407 pre-assembly procedure which makes the benefits of 
SOAP II available to those using a 650 system without the alphabetic device. 
The procedure requires a 407 with summary punch. No changes from 

~~::;~4~)arc necessary. (Sec SOAP II Reference Manual, C28-4000; formerly 

IBM 650 Library Program Abstracts Filt: tlo. 12. O. 005 

Unclassified 

402 CONTROL PANEL FOR SOAP II, 8-WORD LIST. AND 650 LOAD CARDS 

Mrs. Margaret Crawley 
Computer Laboratory 

The University of Oklahoma 
Norman, Oklahoma 

This paper describes the control panel wiring, function, and application of a 
~ontrol panel for the IBM 402 Accounting Machine designed for listing SOAP II 
lnput and output, 650 load cards, and eight-word output cards. 

IBM 650 Library Program Abstracts 

650 SOAP CONTROL PANEL WIRING SUGGESTION 

O. A. De Vito 
R. E. Van Allen 

General Electric Company 
Schenectady 5, New York 

File tlo. 12. O. 006 

Unclassified 

This paper describes additional wiring to the IBM 533 SOAP II control panel to 

;~~~t l~~Uble punches and blank columns when assembling a 650 program using 

IBM 650 Library Program Abatracta 

AUTOMATIC INFORMATION RETRIEVAL PROGRAM 

J. T. Ahlin 
Manager, DP Information Retrieval 
IDM 
liZ E. Post Rd. 
'1hite Plains, N. Y. 

Filt:nQ. 12. O. C07 

~'erform~ literature searches on punch card decks representing library 
m[or~,atlOn or. document collections which have been encoded by CoordinClte 
IndeXing tcehlllques. Uses the Inverted File organization with fourteen 
document numbers per card. A maintenance program produces new and 
updates old Keyword Cards automatically. 

b. Does not apply. 

Boolean Operatives used in th"" d"cunlent number comparisons. 

d. The entire drum storilge is required. 

e. Self-loading. Recommended background reference: "An Inlroduetion to 
Information Retrieval". IBM Form number, EZO.8044 

f. Miaimum 650 with a digit selector. 

B - 650 
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0704 058UAINVI AI/A ILABLE PRIOR TO JANUARY 1962 

MATRIX INVERSION 
INVERTS A MATRIX STORED IN CORE STORAGE. USES AN ELIMINATION 
METHOD. THE STARRING elEMENT IS THE LARGEST IN THE COLUMN, 
BUT thE CCLUMNS ARE USEf) IN ORDER FROM LEFT TO RIGHT. TH[ 
ORIGINAL MATRIX. IS OESTROYEC, AND IS REPLACED IN STORAGE BY 
THE INVERSE. THE ROUTINE REQUIRES 171 CELLS PLUS 2NE.B 
CO/lI'ION. A 61 BY 61 MATRIX CAN BE INVERTED IN A 4096 .,.ORO 
MtlClHNE LN ABOUT 100 SECONDS. 

0704 06'JLASBI6 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING EXPONENT IAL 
EVALUATES flOATING E TO FLOATING X FOR X ABSOLUTE LESS THAN 
OR EQUAL TO 67 .. 3. ACCURATE TO & OR -3 IN EIGHTH DECIMAL 
DIGIT. TSX SECUENCE WITH ERROR RETURN FOR X OUT OF RANGE. 
USES 63 STORAGE CelLS E,s COMMON. 

0704 D69LAS820 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING NATUH,AL LOGARITHf" 
COMPUTES flOATING NATURAL LOG OF FLOATING X FOR X. GREATER 
THAN ZERO. TSX SECUENCE WITH ERROR RETURN FOR AN X OF ZERO 
OR LESS. ACCURATE TO E. OR -3 IN [lGHTH SIGNIFICANT DECIMAL 
DIGIT .. MAXIMUt« TIME ABOUT 2.22 MILLISECONDS .. USES 39 
STORAGE CEllS E.3 COMMON./CoRR-- 171 

0704 013UACSH2 AVAILABLE PRIOR TO JANUARY 1962 

READ 8CD TAPE OR ON-LINE CARD REACER 
READS EITHER BCD TAPE /WITH REDUNOANCY CHECKING/ UR HULLERITH 
PUNCHED CARDS, AS DETERMINED BY SENSE SWITCH. INFORMATION 
READ IS STORED IN CORE IN BCD FOR"'... ROUTINE RECUIRES 167 
CElLS PLUS 9 COMMON. 

0704 07)UADBC1 AVAILABLE PRIOR TO JANUARY 1962 

nECIM~L, OCTAL, BCD LOADER 
USED ~ITH UA TSM 2 OR UA CSH 2.. CONTROLS TAPE PROGRAM UA TSM 
2 OR TAPE OR CARD PROGRAM UA CSH 2 TO READ BCD INFORMATION 
LNTC CORE. CONVERTS THIS INFORMATION TO BINARY, - FIXED OR 
FLOATING lJECI"'AL NU~BERS BEING CONVeRTED TO FIXED OR FLOATING 
~INARY NU"'I:\ERS, AND DECIMAL OR OCTAL INTEGERS BEING CONVERTED 
TO BINARY INTEGERS. ALSO READS AND STORES HOLLERITH LABelS, 
CO,..MENTS, ETC .. INPUT CARD FOR,..AT IS VARIABLE .. LOAnING MAY 
BE CONTROLLED BY TRANSFER CARDS.. ROUTINE REQUIRES 372 CELLS 
PLUS 24 CO~MON. CORR .. --089 

IElM 0104 PROGRAM LIBRARY ABSTRACT 

0704 OB5CLMADl AVAILABLE PRIOR TO JANUARY 1962 

MATRIX ADDITION 
ACDS TWO I-'ATRICES STORED ROW-rHSE IN flOATING POINT, EACH 
REAL OR COMPLEX. EACH ROW PRECEDED BY HEADING WORD. REQUIRES 
211 STORAGES PLUS 12 COMMCN .. 

0704 085CLMOHI AVAILABLE PRIOR TO JANUARY 1962 

MAfRIX HEADtNG REMOVAL 
SHIFTS ELE"'ENTS OF REAL OR COMPLEX MATRIX SO HEADINGS ARE 
ELI "'I f'ojATED , RESULTING ELEI-'ENrS STORED CUNSECUTI VEL Y. REQUIRES 
45 STORAGES PLUS 4 COMMON .. 

0704 OBSCLMCPl AVAILABLE PRIOR TO JANUARY 1962 

MATRIX PUNCH 
CCDED f\Y Nil.. PUNCH DECIMAL CARDS ON-UNE OR PREPARE BCU TAPE 
FOR TAPE PUNCH UNIT. CARDS ACCEPTABLE TO CL MCRI. REQUIRES 
400 S TOR.AGES PLUS 65 COMMON. 

0704 OB5CLMEXI AVAILABLE PRIOR TO JANUARY 1962 

MATRIX EXPAND 
SHIFTS ROIolS OF REAL OR COMPLEX MATRIX TO GIVE STORAGE FOR. 
HEADI.NGS .. AND FORMS HEADINGS .. ELEMENTS IN CONSECUTIVE 
LeCATIONS IN RO~ ORDER. REQUIRES 66 STORAGES PLUS 4 COMMON .. 

0704 085CLMINI AVAILABLE PRIOR TO JANUARY 1962 

HATR I X I NTERCHANGE OF ROWS AND COLUMNS 
INTERCHANGE, DELETE, INSERT ROWS OR COLUMNS. EITHER REAL OR 
COMPLEX. EACH ROW PRECEDED BY HEADING WORD .. CL MTXl MUST BE 
USED. REQUIRES 281 STORAGES PLUS 26 COMMON. CORR. -- 159. 

0104 085CLMII/l AVAILABLE PRIOR TO JANUARY 1962 

MATRIX INVERSE 
CCOED BY NA. INVERTS REAL SQUARE MATRIX .. REQUIRES 320 
STORAGES PLUS 21 COMMON. 

tIlM 0104 PROGRAM LIBRARY ABSTRACT B - 704 

0104 085CLMKOI AVAILABLE PRIOR TO JANUARY 1962 

0704 085CLMLPl AVAILABLE PRIOR TO JANUARY' 1962 

MATRIX LOOP TEST 
fXAI'IINES PSEUDO-INSTRUCTIONS OF CL MLDI AND CL MSTl AND GIVES 
ORANCH BASED ON LAST ROW OF EACH MATRIX BEING LOADED OR 
STORED .. REQUIRES 26 STORAGES PLUS 1 COMMON. 

0704 Q85CLMMPI AVAILABLE PRIOR TO JANUARY 1962 

MtlTRIX MULTIPLICATION 
MULTIPLIES TWO MATR1CES, REAL OR COMPLEx, STORED ROW-WISE IN 
flOATING POINT .. RESULT IN C.S. EACH ROW PRECEDED BY HEADING 
WORD. REQUIRES 336 STORAGES PLUS 16 COl-WON .. 

0704 065CLMPRI AVAI-LABLE PRIOR TO JANUARY 1962 

MATRIX PRINT 
COOED BY NA. PRINT MATRICES FROM C.S .. ON ON-LINE OR OFF-LINE 
PRINTER .. INUICATIVE SPECIFIED BY CALLING SEQUENCE .. REQUIRES 
563 STORAGES PLUS 25 COMMCN. 

0704 O!lSCLMSBI AVAILABLE PR lOR TO JANUARY 1962 

Mi\TRIx SUBTRACTION 
SUBTRACTS TWO MATRICES STORED ROW-RISE IN flOATING POINT, 
EACH REAL OR COMPlEx. EACH ROW PRECEDED BY HEADING WORD. 
USES CL MAoI. REQUIRES 32 STORAGES PLUS THOSE IN CL MADI .. 

0704 08SCLHTRI AVAILABLE PRIOR TO JANUARY 1962 

MATRIX TRANSPOSE 
TRANSPOSE REAL OR COMPLEX MATRIX, ONE ROW AT TIME IF DESIRED. 
IF CO"'PLEX, EITHER CONJUGATE OR NON-CONJUGATE TRANSPOSE.. 
REQUIRES III STCRAGES PLUS 3 COMMON. 

IBM 0104 PROGRAM LIBRARY ABSTRACT .................................................................. 
0104 065CLMTXl AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETATION MATRIX ABSTRACTION 
INTERPRETS MATR.IX PSEUDO-INSTRUCT IONS ANO TRANSFERS TO 
CORRECT SUBROUTINE. READS FROM DRUM TO C .. S. IF NECESSARY. 
REQL:IRES 44 STORAGES PLUS 2 CO~MON IF READ ORUM, 24 STORAGES 
IF DR!..:M NOT READ. 

0704 108RSLPSl AVAILABLE PRIOR TO JANUARY 1962 

llNOR PROGRAMiNG SYSTEM V 
USES ,..ODLFIED SIMPLEX MEl .... OD WITH PRODUCT FORM OF INVERSE, 
WIll SOLVE PROBLEtJS HAVING 255 EQUATIOt-jS AND ANY NUMBER OF 
VARIABLES .. COOl: IS COMPLETE WITH SlOE ROUTINES TO AID 
COMPLICATED BACKUPS. SPEC tAL FEATURES INCLUDE PAREMETRIC 
LINOR PRCG. MULTIPLE OPTIMISING FORMS, E. St,;NDRY PARTITIONING 
AND RESTART DEVISES. I/O IS FIXED PT, CALC IS DBL PREC FL PT. 
STANDARD SHARE BOARDS ARE USED. IU ON BINARY CARDS IS 
INDICATIVE OF FUNCTION AND IS NOT RSPLS .. 
ceRR.1 l61, 254, 306,320, 348, 380, 666 .. 

0104 Il0GlOEVI AVAILABLE PRIOR TO JANUARY 1962 

OETE:.RMINANT EVALUATION 
EVALUATES BY GAUSS ELIMINATION METHOD THE::: DETERMINANT OF A 
REAL OR COMPLEX MATRIX OF ORDER N IN SINGLE OR DOUBLE 
PRECISION .. DESIGNED FOR USE WITH GL OPAl. NORMAL TSX 
SEQUENCE. USES 191 STORAGES .. 

0104 llOGLDPAl AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINT DOUDLE PRECISION ABSTRACTlON 
ALLOWS A SET OF 20 MACHINE LANGUAGE OPERATIONS WHICH CAN DE 
EXECUTED -IN SINGLE PRECISION wITH NEGLIGIBLE LOSS OF TIME OR 
IN A DOUBLE PRECISION MODE UNDER CONTROL OF -SENSE SWITCH 1 .. 
NORMAL TSX SEQUENCE. USES 275 STORAGES .. 

0104 1l0GLRhlli AVAILABLE PRIOR TO JANUARY 1962 

NEWTONS METHOD FOR FINDING ROOTS OF POLYNOMIALS 
CCMPUTES ROOTS OF A REAL OR COMPLEX POLYNOMIAL OF ORDeR 
K IN ~INGLE OR DOUBLE PRECISION. DESIGNED FOR USE wITH 
GL OPAL. CALLING SEQUENCE SPECIFIES CONVERGENCE FACTOR. 
USES 376 STORAGES PLUS 4/Kt.1I CO~MON FOR SINGLE PRECISION 
OR B/KE.ll COfJMON FOR DOUBLE PRECISION .. 
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0104 116CLASCI AVAILABLE PRIOR TO JANUARY 1962 

ARC SINE AND ARC COSINE 
ARCSIN AND ARCCOS OF FLOATING POINT ARGUMENT. SQUARE ROOT 
ROUHNE USlNG 3 CO~MON MUST BE ASSEMBLED CONCURRENTlY. 
REQUIRES 11 STORAGES PLUS 7 COMMON. 

0104 lr6CLDDI2 AVAILABLE PRIOR TO JANUARY 1962 

DIVIDED DIFFERENCE INTERPOLATION 
FINDS FUNCTlDNS Y FOR ARGUMENTS X USING TABLE OF DIVIDED 
DIFFERENCES FORHED BY CL 0011. REQUIRES 136 STORAGES PLUS 
14 CO,.,MON. 

0104 1 16CLODT 1 AVAILABLE PRIOR TO JANUARY 1962 

OIVID.ED DIFFERENCE TABLE FORMATION 
FORMS DIY.lDED DIFFERENCE TABLE UP THROUGH B-TH ORDER, B-1 TO 
B-7, FROM TABLE OF ARGUMENTS AND FUNCTIONS. REQUIRES 91 
STORAGES PLUS 6 CO~MON. USED WITH CL 0012 

0704 116CLDETI AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT AND EIGENVECTOR. FOR REAL HURl;( 
REQUIRES 151 STORAGES PLUS 12 COMMON. CORR.-- 111. 

0704 U6ClOET2 AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT AND EIGENVECTOR FOR COMPLEX MATRIX. 
CALCULATES EIGENVECTOR ONLY IF DESIRED. REQUIRES 293 STORAGES 
PLUS 11 COf/MON. CORR. -- 131. 

0704 l't6CLINTl AVAILABLE PRIOR TO JANUARY 1962 

INTEGRAL EVAL., TRAPEZ. RULE IECU .. INTERVALSI 
INTERVAL AND VlILUES OF FUNCTION IN FLOATING POINT. REQUIRES 
29 STCRAGES PLUS ONE COMMCN. 

18~ 0704 PROGRAM LIBRARY ABSTRACT 

070i! 116CLlNT3 AVAILABLE PRIOR TO JANUARY 1962 

INTEGRAL EYAl., S I"'PSONS RULe IEgu .. INTERV.I 

!~ T~~~~~G:~D p~~~U~S C~~M~~~C T ION IN flOAT ING POI N! .. RECUI RES 

0104 116CLLSQl AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES POLYNOMIAL FIT 
FIT POLYNOMIALS OF ORDER ONE THROUGH SEVEN TO N" GIVEN POINTS 
BY METHOD OF LEAST SQUARES. ORDER AND SPACING IMMATERIAL. 
POINT'S, IN FLOATING POINT, NEED NOT All BE DISTlNCT .. REQUIRES 
586 STORAGES PLUS VARIABLE COMMON .. 

0704 116CLLSQ:3 AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES SOL. OF S [MUL TANEOUS EQUATIONS 
SOLVE M SIMULTANEOUS ECUATIONS IN N UNKNOWNS SO SOLUTION IS 
BEST POSSIBLE FIT TO ALL POINTS BY METHOD OF LEAST SQUARES .. 
POINTS IN FLOATING POINT. REQUIRES 26B STORAGES PLUS 
VARIABLE C01o'HON. CORR .. /479 

0104 116ClREL AVAILABLE PRIOR TO JANUARY 1962 

RELATJvIlE SYMBOLIC D[CK 
CONSI STS OF TWO DECKS OES IGNAlED BY REll AND REL2. REPRODUCE 
SYMBOLIC OECK WITH LOCATION SYMBOLS RELATIVE TO FIRST. 
OUTPUT IS TO TAPE FOR OFF-LINE PUNCHING ONLY .. USAGE SIMILAR 
TO SAP IN MANY RESPECTS. USES CORE AND TAPES 1 AND 6, AND 
TAPE i! LF INPUT FROM TAPE. REV ISED DIST. 236 

0104 • 1 t6CLS"'El AVAILABLE PRIOR TO JANUARY 1962 

SIMUL TANEOUS REAL EQUATIONS, DETERMINANT 
K VECTOR SOLUTIONS AND QETERMINANT OF N SIMULTANEOUS EQUA 
TIONS .. RECUIRES 42q STOft~GES PLUS 1. CORR.- 222,419 

0104 11:6CLSME2 AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS EQUATIONS COfo'PLEX 
K VE:CfOR SOLUTIONS OF N SIMULTANEOUS EQUATIONS. REQUIRES 30lt 
STORAGES PLUS 21 COMMON. 

IBM 0104 PROGRAM LIBRARY ABSTRACT . ..................................................................... . 
0704 116ClS~El AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS REAL EQUATIONS 
K "VECTOR SOLUTIONS OF N SIMULTANEOUS E:QUATlONS. REQUIRES 124 
STORAGES PLUS 1 COMMON. 

0104 116CL T ANI AVAILABLE PRIOR TO JANUARY 1962 

,.ANGEhT 
TAN X FOR X IN RADIANS. REQUIRES 63 STORAGES PLUS It COMMON. 

0704 121GMHASI AVAILABLE PRIOR TO JANUARY 1962 

HAR"'ONIC ANALYS IS SUBROUTINE 
GIVEN A T'ABlE OF Y IN AN INTERVAL, WHERE Y EQUALS F OF X, 
WHICH CORRESPOND TO A ~ET OF EQUALLY SPACED VALUES OF X, 
HASI COMPUTES THE COEFFt.CIENTS OF A TRIGONOMETRIC SERIES. 
IN PARTICULAR, THE AMPLITUDE AND PHASE ANGLE OF EACH HARMONIC 
IS COMPUTED.: REQUIRES 330 PROGRAM CELLS AND ANSWERS AND 
CO,",,.,ON. CORR.I 186, 453 " 

0704 122PKANtP AVAILABLE PRIOR TO JANUARY 1962 

AITKENS LNTERPOLATION FOR N EQUAL INTERVALS 
A FLOATING POINT INTERPOLATION ROUTINE USING AITKENS 
METHO~ FOR EQUAL INTERVALS OF THE ARGUMENT .. MAY BE USED FOR 
ANY ORDER OF INTERPOLAT tON. AITKENS METHOD AFFORDS A MORE 
CONCISE FORMULATION THAN OTHER EQUIVAlENT POLYNOMIAL METHODS .. 

0704 139CLRANI AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBER' GENERATOR 
CALCULATES A RANDOr-! NUMBER. REQUIRES 2B STORAGES. 
CClRRI 187 

070i! 14UASBB5 AVAILABLE PRIOR TO JANUARY 1962 

SOLurrON OF GENERAL MATRIX EQUATION AX - B .. 
GIVEN AN ARRAY OF M COLUMNS AND N ROWS, M GREATER THAN N, OF 
El[MENTS STORED ROW-WISE AT L WHERE A IS NXN AND B IS NXH-N, 
S 885 FINDS THE SOLUTION MAlRIX, X, OF DIMENSION NXH-N. 
THE SOLUTION MATRlX IS STORED ROW-WISE AT L. THE PROGRAM IS 
GENERALl Y MOS T USEFUL WHEN 8 ] S A COLUMN MATR I X SO THAT )[ IS 
THE SOLUTION TO A SYSTEM OF N LINEAR EQUATIONS IN N UNKNOWNS. 
OR hHEN 8 IS THE IDENTITY MATRIX SO THAT X IS THE INVERSE OF 
A. OR TO GET BOTH THE SOLUTION AND THE INVERSE. S B85 USES 
203 CElLS AND 6 CO"'"ON. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 141LAS881 AVAILABLE PRIOR TO JANUARY 1962 

INTEGRATION OF SPECIAL fORM OF 2ND ORDER EQU. 
FOR DIFFERENTIAL EQUATIONS OF SECOND ORDER WITH FIRST 
DERIVATIVE ABSENT. ROUTINE MUST HAVE A PROGRAM AVAILABLE TO 
CALCULATE THE VALUE OF THE SECOND DERIVATIVE. STARTING " 
CONDITIONS FOR THE INTEGRATION MUST BE AVAILABLE. S BB7 USES 
BO CELLS AND 1 WORD FOR COMMON .. 

0104 144PKNIDA AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIAL EQUATION SOLVING SYSTEM 
SOLVES A SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS. ANY 
NUMBER OF EQUATIONS,OF ANY ORDER, LINEAR OR NON-LINEAR MAY BE 
SOLVED. A SERIES OF TSX LlNKAGES WITH SEVERAL PARTS OF THE 
ROUTIhe ts NECESSARY. MIL"'ES FORMULAS ARE USED AFTER A 
SPECIAL SET OF" STARTING FORMULAS COMPUTES THE FIRST,. POINTS. 
REQUIRES 1494 STORAGE CEllS. CORRI 195, 269 

0704 14SNYCRVI AVAILABLE PRIOR TO JANUARY 1962 

CI-IARACTERISTIC ROOTS AND VECTORS 
COMPUTES IN FIXED POINT SINGLE PRECISION ALL CHARACTERISTIC 
ROOTS AND VECTORS OF A REAL SYMMETRIC MATRIX. USES A " 
MODIFIED JACOBI ITERATIVE METHOD. ACCEPTS EITHER 10 DIGIT 
DECIMAL INPUT DATA HAVING 10 DECIMAL PLACES OR 35 BIT 
ABSOl.UTe BINARY DATA HAVING 35 BINARY PLACES WHICH ARE SO 
SCALED THAT NEITHER THE NORM NOR THE TRACE OF THE MATRIX 
EXCEEDS 1. PRINTS INPUT MATRIX ELEMENTS. CHARACTERISTIC 
ROOTS AND VECTORS. ALSO PUNCHES THE OUTPUT IF Dl;.SIRED 

0704 116NAPREA AVAILABLE PRIOR TO JANUARY 1962 

PRE-ASSEMBLY PROGRAM 
DOES BOOKKEEPING WORK FOR NORTH AMERICAN TAPE ASSEMBLY SYSTEM 

0104 191WKLINI AVAILABLE PRIOR TO JANUARY 1962 

LAGRIINGI AN I,NTERPOLATION SUBROUTINE 
COMPUTES Z EQUALS F OF X OR Z EQUALS F OF X AND Y. 
TABLE VAlUES AT EQUAL INTERVALS OF X AND Y. 
ALL FLOATING POINT. EXTRAPOLATES FOR l OUTSIDE TABLE. 
TIMING INDEPENDENT OF TABLE SIZE "OR LOCATION OF POINT. 
REQUIRES 121 STORAGE CELLS PLUS 11 COMMON. 
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0704 20 1.GSINOl AVAILABLE PRIOR TO JANUARY 1962 

SCHENECTAUY DECiMAL INPUT PROGRAM-VARIABLE FORMAT 
DECIMAL Cr.c.RACTE- C-MUNf.O('-NOO N V(;-f.C.&-E (,--(;,00 (.-E -f. f. 
FRO'" CARD READER OR TAPET CONVERTED TO APPROPR91TE BINARY 
FOR~, ANO STORED IN CORE STORAGE,. BLOCKS OF flOATING POINT 
OATA. FIXED POINT DATA. BINARY COUED DECIMAL DATA, AND lOR 
AC.TUAL DECIMAL INSTRUCTIONS MAO BE READ. 
USES SENSE SWITCH 2 FOR CARD OR TAPE [NPUT OPTION .. 
S 79 STORACE CELLS C. 114 OP CODE TAt;LE & 40 ERASABLE 

0104 204GSOUTR AVAILABLE PRIOR TO JANUARY 1962 

GS REVISION OF Gl OUl2 
DIFFERS FROM GL OUT2 IN FOLLOWING WAYS---
TAPE CR PRINTER OUTPUT CONTROllED BY SENSE SWITCH 3, 
NO ECHO-CHECKING, LESS FLEXIBLE SPACE. CONTROL, PRINTS OUT 
ERROR IN CALLING SEQUENCE, PUNCHES TAPE ERROR STATISTICS, 
PRINTS FLOATING POINT OUTPUT WITH EXPONENT FOLLOWING NUMBER .. 
406 CElLS OF STORAGE (; 51 ERASABLE 

0104 206NY INPI AVAILABLE PRIOR TO JANUARY 1962 

INPL:T PROGRAM UNDER SENSE SWITCH CONTROL 
READS DECIMAL. OCTAL OR BCD INFORMATION FROM A BCD TAPE OR 
PUNCHED CARDS, CONVERTS TO BINARY AND STORES THE RESULTS IN 
CCRE STORAGE. THIS IS A PACKAGED PROGRAM iNCORPORATING UADBCl 
AND UACSH2. IT USES S12 LOCATIONS. 

0704 206NYINP2 AVAILABLE PRIOR TO JANUARY 1962 

INPUT PROGRAM UNDER SENSE LIGHT CONTROL 
ReADS DECIMAL,OtUL OR BCD INFORMATION FROM A BCD TAPE OR 
PUNtHI:::D CARDS, CONVERTS TO BINARY AND STORES THE RESULTS IN 
CORE STORAGE. THIS IS A PACKAGED PROGRAM INCORPORATING UADBCl 
AND UACSH2. IT USES 578 LeCATIONS. 

0104 206NYOUT2 AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL 
CONVERTS BINARY NUMBERS TO DECIMAL NUMBERS IN BINARY CODED 
LJEtIMAL FCRM AND WRlTE THESE ON TAPE 2 ANDIOR PRINT THEM ON 
THE Ol'.-LINE PRINTER. PROGRAM INCORPORATES UA aoci AND UA SPHI. 
OCCUPIES 611' LOCATIONS OF WHICH THE LAST 94 ARE ERASABLE .. 

IBM 0704 PROGRA~ LIBRARY ABSTRACT 

0704 l09NOVNPT AVAILABLE PRIOR TO JANUARY 1962 

A VARIABLE FIELD PERIPHERAL INPUT 
THIS ROUTINE IoIILL READ A TAPE PREPARED BY THE PERIPHERAL CARD 
RI:AOER AND INPUT INTO MEMORY. FIELDS OF ANY SPECIFIED LENGTH 
FROt-' ANY SPECIFIED LOCATION WITHIN THE RECORD. FIELDS ARE 
PUNCHED IN FIXED DECIMAL WITH THE SIGN PUNCHED OVER ANY 
COLUMN OF THE FIELD. SCALING IS DONE ACCORDING TO THE 
LOCATION OF THE DECIMAL POINT IF PUNCHED. THE NUMBERS MAY BE 
STORED I.N flOATING POINT OR IN FIXED POINT AT A SPECIFIED 
[UNARY SCALE .. CORR .. /391 

0104 2l2NYBPU5 AVAILABLE PRIOR TO JANUARV 1962 

B I NARY PUNCH PROGRAM 
NY BPUS WIll PUNCH A BLOCK Of N WORDS FROM MAGNETIC CORE 
STORAGE ONTO ABSOLUTE BINARY CARDS. THIS ROUTINE IS SELF
LeADING INTO UPPER CORE STORAGE. 0-2 AND 77706-11717 OCTAL 
LOCATIONS. THE LOCATION OF THE BLOCK IS SPECifIED BY CONTROL 
CARDS OR MANUAllY ON THE CONSOLE. ANY NUMBER OF BLOCKS MAY BE 
PUNCHED .. THE CONTROL WORO IS, 9LO- FIRST WORD ADDRESS, 9LA
LAST wORD ADDRESS. 

0704 213NYBT04 AVAILABLE PRIOR TO JANUARY 1962 

BINARY TAPE OR DRUM DUMP 
READS ONE RECORD FROM TAPE OR DRUM, OR WRITES ONE RECORD ONTO 
TAPE OR DRUM. REPLACES NYBTDI AND NYBT02. SHARE DISTRIBUTION 
7>. 

0704 2lSNYBOll AVAILABLE PR tOR TO JANUARY 1962 

BINARY OCTAL LOADER 
LOADS ABSOLUTE BINARY CARDS AND/OR OCTAL CARDS INTO MAGNETIC 
CORl; STORAGE. AND WILL EXIT ON A BINARY TRANSFER CARD.OCCUPIES 
LOCATIONS 0-117 OCTAL 

0704 216NYPlB3 AVAILABLE PRIOR TO JANUARY 1962 

NY BOll TRANSITION 
INTERRUPTS CARD LOADING BY NY BOLl AND SIMULATES PRESSING THE 
LOAD CARDS BUTTON 

IBM 0104 PROGRAM LIBRARY ABSTRACT B - 704 .. ' ................................................... . 
0104 221UATSQI AVAILABLE PRIOR TO JANUARY 1962 

CUACOCTAL TAPE READING PROGRAM 
QUAOOCTAL INFORMATION tAROS PRODUCED BY UA CTO 1 ARE 
TRANSCRIBED ONTO A CUADOCTAL TAPE VIA THE OFF-LINE CARD 
READER. THIS PROGRAM THEN READS AND CHECKS THIS TAPi;. 
CONVERTS THE CUADOCTAL INf"ORMhTlON BACK TO ITS ORIGINAL 
BINARY FORt'1, AND STORES IT IN CORE MEMORY. THE PROCESS IS 
CONTROLLED FROM THE ON-L tNE CARD READER BY MEANS OF THE 
BINARY CONTROL OECK ORIGINAllY PRODUCED BY UA CTC 1. 

0704 223CLDET3 AVAILABLE PRIOR TO JANUARY 1962 

DUERMINANT AND EIGENVECTOR. REAL 
CALCULATES THE DETERMINANT AND NORMAL lZEO 
EIGENVECTOR OF A REAL MATRIX .. 
REQUIRES 151 STORAGES PLUS 13 COMMON CORRI 410 

0704 223CLDPA1 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION flOATING ADO 
OBTAIf'I THE DOUBLE PRECISION SUM OF TWO DOUBLE PRECISION 
FLOATING NUMBERS. REQUIRES 26 STORAGES, NO COMMON. 

0704 223CLDPCl AVAILABLE PRlOR TO JANUARY 1962 

OOUBLE PRECISION COMPLEX FAD AND FMP 
OBTAI~S THE DOUBLE PREClSION COMPLEX FLOATING SUM OR PRODUCT 
OF T'rlO DOUBLE PRECISION COMPLEX NUMBERS. MAY ALSO BE USED 
FOR DOUDLE PRECISION REAL FAD OR FMP.. REQUIRES 144 STORAGES, 
NO COI-IMON .. 

0704 223CLDPC2 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECLSION COMPLEX FAD, FM?, AND FOP 
OBTAINS THE DOUBLE PRECISION COMPLEX flOATING SUM, PRODUCT, 
OR QUOTIENT OF TW'O DaUBLE PRECISION COMPLEX NUMBERS.. MAY 
ALSO DE USED FOR DOUBLE PRECISION REAL FAD, FMP, OR FOP,. 
REQUIRES 296 STORAGES, NO COMMON. 
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0704 22'3ClDPD1 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECI.SION FLOATING DIVIDE 
OBTAINS THE OCUt;LE PRECISION CUOTIENT OF TWO DOUBLE PRECISION 
FLOATING NUMBERS. REQUIRES 54 STORAGES, NO CO~MON. 

0704 223CLMIVl AVAILABLE PRIOR TO JANUARY 1962 

I NVERSE, REAL 
TO INVERT A REAL N TH ORDER SQUARE NATRIX. DETERMINANT NOT 
COMPUTED 
REQUIRES 270 STORAGES PLUS COt~MON THROUGH COMMON r./13&N!,. 

0704 223CLMI '13 AVAILABLE PRIOR TO JANUARY 1962 

I~VI:RSEI REAL OR COMPLEX. 
TO INVERT A REAl OR COMPLEX No TH ORDER SQUARE MATRIX. 
DETERM INANT NOT COMPUTED. 
REQUIRES 470 STORAGES PLUS COMMON THROUGH COl-'MON &/19 &2N/. 

0104 223CLMRTl AVAILABLE PRIOR TO JANUARY 19f12. 

REWIND TAPES 
TO REl-dND TAPES OR WRITE END OF FILE AND REWIND TAPES 
WITHII'. THE MATRIX ABSTRACTION .. 
REQUIRES Ie STORAGES. NO COMMON,. 

0704 223CLMST3 AVAILABLE PRIOR TO JANUARY 1962 

STORE ROW M.ATRICES INTO A LARGE MATRIX 
TO STaRE ROW MATRICES, WHICH EXIST IN C,. S. INTO A DIAGONAL 
OR C.OLUMN FORM IN A LARGE MATRIX. 
REQUIRES 145 STORAGES. PLUS COMMON THROUGH COMMON &13 

0704 223ClMTAI AVAILABLE PRIOR TO JANUARY 1962 

HAIR 1 X TRANSFER 
TO EXECUTE A TRANSFER WITHIN THE MATRIX ABSTRACTION. 
REQUIRES 4 STORAGES 
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0104~ 223f-LMVPl AVAILABLE PRIOR TO JANUARY. 1962 

VECTOR DOT PROQUCT 
COMPUTES THE SCALAR PRODUCT OF TWO N TH ORDER REAL OR 
COMPLEX VECTORS. 
REC:;UIRES 205 STORAGES PLUS COMMON THROUGH COMMON &10 

0104 22)CLSMD2 AVAILABLE PRIOR TO JANUARY 1952 

SMeOTH AND DIFFERENTIATE DATA POINTS 
TO SMOOTH N INIS GREATER THAN OR EQUAL TO 11 POINTS, 
WHICH MAY [JE UII/EQUALlY SPACED, BY THE METHOD OF LEAST 
SQUARES. OPTIONS TO MIN1I"llE RANDOM I:.RRORS AND TO 
DIFFERENTIATE ARE PROVIDED. THE DATA POINTS MUST B[ IN 
NORMALIZED FLOATING POINT NOTATION 
REQUIRES 422 WORDS PLUS COMMON THROUG'" COMMON &65. CORR./332 

0704 2Z3CLSME4 AVAILABLE PRIOR TO JANUARY 1962 

SIMUL TANEOUS EQUATIONS, REAL 
CALCULATES K VECTOR SOLUTIONS OF N S IMUL TANEOUS EQUATIONS. 
ARITHP-'ETIC OPERATIONS ARE SKIPPED WHEN A lERO ELEMENT IS 
ENCOUNTERED. REQUIRES 176 STORAGES PLUS B COMMON. 

0704 223CLSME5 AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS EQUATIONS, REAL 
CALCULATES K VECTOR SOLUTIONS OF N SIMULTANEOUS EQUATIONS .. 
ARJTHMETlC OPERATIONS ARE SKIPPEO ON ZERO ELEMENTS. 
SOLUTION ARE IMPROVED BY ITERATIONS. 
REQl.JIRES 580 STORAGES PLUS COMMON THROUGH COMMON &25 

0704 224ASAS03 AVAILABLE PRIOR TO JANUARY 1962 

EXPONENT I AL, FlOATI NG 
COMPUTES FLOATING POINT EXPONENTIAL OF A FLOATING POINT 
ARGUMENT. ACCURATE TO 24 EIlTS MINUS THE NUMBER OF BITS IN THE 
INTEGER PART OF THE ARGUMENT. REQUIRES 39 STORAGES E.3COMMON. 
TIMING IS 2.460 MS. CORR .. I 431 
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0704 224ASAS14 AVAILABLE PRIOR TO JANUARY 1962 

POLYNOMIAL COEFFICIENT REDUCTION 
REDUCES THE NUMBER OF COEFFICIENTS FOR A POWER SERIES 
APPROXIMATION OF A FUNCTIC~, MAINTAINING A SPECIFIED ACCURACY 
THE ORIGINAL SERIES, AS DP FP COEffiCIENTS IS REDUCED ANO 
ROUNDEO TO SINGLE PRECISION. PRINTING OF COEFFICIENTS AN~ 

A PROOF IS INCLUDEO. 

0704 224ASAS33 AVAILABLE PRIOR TO JANUARY 1962 

HYPERBOLIC SINE-COSINE, FLOATING 
CO/o'PUTES FLOATING POINT SINH AND COSH OF A FLOATING POINT 
ARGUMENT. COSH IN MQ ON EXIT. SINH [S ACCURATE TO 2 BITS LESS 
THAN THE ""UMBER OF FRACTlONAL BITS ]N THE ARGUMENT, BUT NO 
MORE THAN 25 SITS. REQUIRES 71 STORAGES &5 COMMON. TIMING IS 
5.112 MS. CORR. I 437 

0704 225GMCFRl AVAILABLE PRIOR TO JANUARY 1962 

CONTINUED fRACTION SUBROUTINE 
A FLOATING POINT SUBROUTINE FOR EVALUATING A CONTINUED 
FRACTION. SUCCESSIVE CONVERGENTS ARE ACCUMULATED BY MEANS OF 
THE STANDARO RECURRENCE RELArIONSHIPS. REQUIRES 57 CElLS 
PLUS 5 CQM'""ON. 

0704 22SG~E(G2 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUE SUBROUTINE 
FLOATING POINT ALL EIGENVALUES AN~ CORRESPONDING 
EIGENVECTORS OF A REAL NXN MATRIX USING A POWER METHOD. 
REQUIRES 280 STORAGE CELLS PLUS 3N CELLS DETERMINED BY THE 
PROG/tAI'IMER. 

0104 225GMIEFI AVAILABLE PRIOR TO JANUARY 1962 

INCOMPLETE ELLIPTIC IIiTEGRALS 
I.S A SUBROUTINE WHICH EVALUATES THE INCOMPLETE ELLIPTIC 
INTEGRAL S OF THE FIRS T AND SECOND KIND FROM A KNOWN PH 1 AND 
K. AUSSIAN INTERGRATICN DEFINED BY THE LEGENDRE POLYNOMIAL 
1 S EMPlOYEO. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0104 225GMlERl AVAILABLE PRIOR TO JANUARV 1962 

ZEROS OF A COMPLEX POLYNOMIAL 
A FLOATING POINT SUBROUTINE FOR COMPUTING THE COMPLEX lEROES 
OF A POLYNOMIAL OF ARBITRARY DEGREE. THE COEFFICIE",TS OF THE 
POLYNOMIAL ARE ASSUMED TO BE COMPLEX AND ALL ZEROS BOTH REAL 
AND COMPLEX MAY BE EVALUATED WITH EQUAL ACCURACY. THE COMPLEX 
NEWTON. ~APHSONIERATIVE PROCEDURE IS EMPLOYED. THE METHOD IS 
UNSUITED TO POLYNOMIALS WITH ZEROS OF MULTIPLICITY GREATER 
THAN TWO. THE OPTION OF DETERMINING ONLY A SINGLE ZERO IS 
AVAILABLE REQUIRES 212 CELLS PLUS 16 COMMON. 

0104 230RS0128 AVAILABlI: PRIOR TO JANUARY 1962 

Dt.: R(LAT I VI lE PROGRAM 
TAKES A SHARE RELATIVE SYMBOlIC DECK ISUCH AS THAT PRODUCED 
BY CL RElI ANO PROOUCES A SHARE SYMBOLIC DECK IN WHICH 
SY~~OLS ARE ASSOCIATED WITH ALL RHERENCED LOCATIONS .. INPUT 
AND OLTPUT MAY BE ON-LINE OR OFF-LINE. CORR./492 

0704 232NYDMII AVAILABLE PRIOR TO JANUARY 1962 

MATRIX INVERSION 
DCUBLE-PRlCISION, FLOATING-POINT MATRIX INVERSION OF REAL 
SQUARE MATRIX, WITH POSITIONING FOR S1lE AND ROW SUM CHECKING 

0704 233ATMGOI AVAILABLE PRIOR TO JANUARY 1962 

MESH GENERATOR 
GENERATES A hD OIMENSIONAL MESH OF POINTS DESCRIBING 
POLYGONAL REGIONS BY ASSIGNING TO EACH POINT A CORE WORD 
CONSISTI.NG OF AN OCTAL COOE DESCRIBING HE TYPE OF VERTEX, 
BOUNDARY, OR. INTERIOR POINT AND IUENTIFYING ALL SURROUNDING 
REGlo~S FROM INPUT GIVING JUST He COOROINATES OF THE 
VERTICES OF EACH REGIONS. 

0704 ?35NYOBOI AVAILABLE PRIOR TO JA"lUARY 1962 

HOLLERITH TO BCD CONl/l:RSloN 
CONVERTS 72 CARO COLU~NS OF HOLLERITH CODE TO 12 CORE 
LOCATIONS OF BINARY COOEO DECIMAL. IT USES 148 LOCATIONS. 
CORR.I 456 
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0104 235NYDHll AVAILAElLE PRIOR TO JANUARY 1962 

nco Te HOLLERITH 
CONVERTS 12 OR LESS CONSECUTIVE WORDS OF 6 BCD CHARACTERS 
fACH TO A 12 COLUMN DECIMAL CARD IMAGE. IT USES 102 LOCATIONS 

0704 236ClMNR2 AVAILABLE PRIOR TO JANUARY 1962 

NCR,..ALIlE MATRIX AY ROWS 
TO DIVIDE EACH ELfMENT OF A MATRIX BY THE ELEMENT OF LARGtST 
ABSOLUTE: VALUE IN THE ROW CONTAINING THE ElEMENT. 
REQUIRES 154 STORAGES PLUS COMMON THROUGH COMMON &13. 

0704 236CLMr-.R3 AVAILABLE PRIOR TO JANUARY 1962 

NORMALIZE MATRIX BY COLUMNS. 
TO DlvtoE EACH ELEMENT OF A MATRIX BY THE ELEMENT OF LARGEST 
AFlSOLLTE VALUE IN THE COLUMN CONTAINING THE ElEMENT. 
REC:;UIRES 152 STORAGES PLUS COMMON THROUGH COMMON £12. 

0104 237GlGAUS AVAILABLE PRIOR TO JhNUARY 1962 

I,\lTEGRATlON SUBROUTINE, 10 PT. GAUSS QUADRATURE METHOD 
THE: GAUSS QUADRATURE TECHNICU( 110 POINTf INTEGRATES A 
FU,~CTION OVER THE INTERVAL 10,11 BY CALCULATING AIFXl£.A2FX2(. 
... E.AI0FXIO GIVEN AltA2 ••••• AIO AND Xl,X2, ••• ,XI0. SINCE Al
AID. A2-A9, •• ,A5-A6 AND XI-/I-lClO/, X2-Il-X9/, ... X5-/I-X61 
TH I S FORMULA ] S S I ~PLlF I EO TO AlIF-X l&FX 10I&A2/FX2&FX9/& ••• 
&A5/FX5&FX6/. THE S.UBROUTINE DIVIDES THE INTERVAL IA,SI INTO 
N ECUAL INTERVALS ANn BY THE PROPER TRANSFORMATION EACH 
INTERVAL IS INTEGRATED OVER THE INTERVAL 10,11. 

0704 23BATTPI AVhlLABLE PRIOR TO JANUARY 1962 

TWO POINT BOUNDRY CONDITION OIFFERENTIAL EQU. SOLVER 
SOLVES A SET OF SIMULTANEOUS EQUATIONS FORMED BY DIFFERENCE 
ec:UATlONS REPRESENTING A SECONO ORDER,ORDINARY, 
DIFFERENTIAL EQUATION wIT ... A TWO POINT BOLNDRV CONDITION. 
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0701t 240NOS IG AVA I L ABLE PR lOR TO JANUARY 1962 

S I MULT ANEOUS MULT I PLE INTEGRA T1 ON, FLOA T I HG PO INT ~ 
CARRI£::S OUT SIMULTANEOUSLY N IMULTIPLE IF DESIRED/ INTEGRA-
lIONS BE·TWEEN SAME LIMITS.. FLOATING POINT~ MODIFIED 
SIMPSON RULE WITH INTERVALS AUTOMATICALLY ADJUSTING TO MEET 
ERROR SPECIFICAlIONS~ FOR MULTIPLE INTEGRATION, SUBROUTINE 
NEED BE ENTERED IN MEMORY ONLY ONCE. REQUIRES 243 WORDS 
STORAGE PLUS COMMON THROUGH COMMON G 4. 

0104 Z46NA1353 AVAILABLE PRIOR TO JANUARY 1962 

ARC SINE - ARC COSINE SUBROUTINE 
TO COMPUTE THE ARC SINE OR ARC COSINE OF A FLOATING 
POINT NUMBER 

0701* 248CLDEQ AVAILABLE PRIOR TO JANUARY 1962 

rJIfFERENTIAL EQUATIONS ROUTINE 
AN OPEN SUBROUTINE TO SOLVE A SET OF N SIMULTANEOUS FIRST 
ORUER DIFFERENTIAL EClUATI.CNS. 
REQUIRES 285 Eo 20N STORAGES. 

0704 248CLOUDI AVAILABLE PRIOR TO JANUARY 1962 

OVERFLOW, UNDERflOW, AND DIVll)E ChECK TEST 
TESTS CONDITION AND fURNS OFF OVERFLOW, UNDERFLOW AND 
DIVIDE CHECK INDICATORS~ 

REQUIRES 34 STORAGES. 

0104 248CLpINZ AVAILABLE PRIOR TO JANUARY 1962 

BIVARIATE PARABOLIC INTERPOLATION 
INTERPOLATES A FUNCTION, Z-F/X,VI, GIVEN N VALUES OF X. M 
VALUES OF Y" AND THE CORRESPONDING l-F/X,YI. REQUIRES 136 
STORAGES PLUS 29 CO~MCN. 

0704 248CLPMC1 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALU£:: SOLUTION, COMPLEX 
TO F INIl THE HIGHEST EIGENVALUE ANO CORRESPONDING 
EIGENVECTORS OF A ~ATRIX. 
REQUIRES 858 STORAGES PLUS COMMON THROUGH COMMON & 42 
PLUS THE HAT'RIX MULTIPLY ROUTINE AND DRUMS 2, 3, AND 4. 
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0104 248CL THAI AVAILABLE PRIOR TO JANUARY 1962 

l'HERMAL ANAL YIER 
THIS IS A COMPILER-TYPE PROGRAM TO SOLVE TRANSIENT AND 
STEADY-STATE THERMAL PROBLEMS WHICH CAN BE REPRESENTED 
BY A SIMPLE ELECTRICAL NETwORK. 
USES TAPES 3, 4, 5 AND 6 .. 

0704 250NYFSCl AVAILABLE PRIOR TO JANUARY 1962 

FIXED POINT FOURIER COEFFICIENTS 
COMPUTES FOURIER COEFFICIENTS FOR A GIVEN FIXED POINT, 
SINGLE PRECtSION FUNCTION, GIVING EITHER C.OMPLETE 
FOURIER SERIES, SINE $ERIES, OR COSINE SERIES .. 

0704 251MUINDl AVAILABLE PR tOR TO JANUARY 1962 

MURA INTEGER DUMP 
PRINT'S THE CONTENTS OF A BLOCK OF CORE STORAGE AS FIXED POINT 
INTEGERS. lOCATIONS 0-102lDEC1MALI ARE OVERwRITTEN. 
PRINTER OPERATES AT FULL SPEED. 

0704 251MULBl3 AVAILABLE PRIOR TO JANUARY 1962 

MURA LOWER BINARY LOADER lONE CARD/ 
LOADS ABSOLUTE BINARY CARDS PRODUCED BY EITHER UA SAP OR 
MURASS. EXECUTES TRANSFER CAROS. RECOGNIZES SUBSEQUENT SElF 
LOADING PROGRA~S. OCCUPIES FIRST 24 WORDS OF THE MEMORY. 
SELF LOADI NG .. 

0704 251MUOCDI AVAILABLE PRIOR TO JANUARY 1962 

MURA aCT AL DUMP 
PRINTS THE CONTENTS OF A BLOCK Of CORE STORAGE AS OCTAL 
NUMBERS.. MEMORY LOCATIONS 0-99 /OECIMALJ ARE OVERWRITTEN AND 
THE CONTENTS OF 11-99 /DECIMAL! ARE RECORDED ON CARDS BEFORE 
OVERWRITING. PRINTER OPERATES AT FULL SPEED. 

0704 253MUEASZ AVAILABLE PRIOR TO JANUARY 1962 

MURA tffECTJ.VE ADDRESS SEARCH ROUTINE 
SELF LOADING.. SEARCHES MEMORY FOR ANY EFFECTIVE ADDRESS 
II .. E. ACCOUNT TAKEN OF INDEXING/ SET UP ON PANEl SWITCHES. 
ACCOUNT IS TAKEN OF MULTIPLE INDICES. LOCATIONS AND ""OROS 
FOUND ARE PRINTED. OCCUPIES FIRST 110 WORDS OF MEMORY 
TIMING. ABOUT 4 SECONDS PER ADDRESS SEARCI-lf.D PLUS ONE LIN£:: OF 
PRINT FOR EACH REFERENCE THERETO FOUND. C(t.-(R/8QO, MU EAS3 
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0704 253MUFRDI AVAILABLE PRIOR TO JANUARY 1962 

MURA FRACTION DUMP 
PRINTS THE CONTENTS OF A eLOCK OF CORE STORAGE AS FIlI:ED POINT 
FRACTIONS. LOCATIONS 0-105 /DECIMAL! ARE OVER WRITTEN. 
PRI NTER OPERATES AT fULL SPEED. 

0704 253MU104R AVAILABLE PRIOR TO JANUARY 1962 

MURA REflECTIVE 104 V 
CAUSES THE 704 TO BEHAVE LIKE A 407 IN ITS ROLE AS A READER 
AND PRINTER OF CARDS. 53 WORDS PROGRAM PLUS 24 WORDS 
TEMPORARY~ TIMING, 11250 PLUS 11150 MIN. PER CARD PROCESSED. 
SUPERSEDED BY MU R704 OIST. 432 .. 

0704 256MUBPUI AVAILABLE PRIOR TO JANUARY 1962 

MURA B tNARY PUNCH ROUTINE 
PUNCHES A BLOCK OF N WORDS FROM CORE STORAGE ONTO ABSOLUTE 
BINARY CARDS~ LOADING ADDRESS ON CARD SAME AS LOCATION IN 
S TORAGE~ 37 WORDS OF PROGRAM Co 4 WORDS COMMON. 905.4 MS. 
AVERAGE TIME FOR FIRST CARO IF PUNCH IS NOT IN MOTION ON 
ENTRY~ FULL SPEED /l00 CARDS/MIN .. / IF TIME BETWEEN EX.IT AND 
RE-ENTRY DOES NOT EXCEED 24.6 MS. 

0704 2S6MUBPU2 AVAILABLE PRIOR TO JANUARY 1962 

MURA B INAiRY PUNCH ROUTINE 
PUNCHES A BLOCK OF N WORDS FROM CORE STORAGE AT LOCATION R 
ONTO ABSOLUTE BINARY CARDS WlTH INITIAL LOADING ADORESS S. 
SAND R MAY BE EQUAL. ALTERS ONLY THE LOAD ING ADORE SS AND 
NOT THE ACDRESS PORTION OF THE wORD. 40 WORDS OF PROGRAM Eo 5 
WCRDS COl-'MON. 905.4 MS. AVERAGE TIME FOR FIRST CARD IF PUNCH 
NOT IN MaTtON ON ENTRY ~ FULL SPEED /100 CARDS/MIN./ IF TIME 
OET'tIEEN EXIT AND RE-ENTRY DOES NOT EXCEED 24.6 MS. 

0704 256MUOpA2 AVAILABLE PRIOR TO JANUARY 1962 

MURA DOUBLE PRECISION ADDITION /FlxED POINT/ 
ADDS A DOUBLE PRECISION NUMBER IN AC-MQ TO A SIMILAR NUMB£::R 
IN COMMOt~-COMMONEo1. RESULT IN BOTH AC-MQ AND COMMON-
COJII~ON£.l. THE SIGNS Of THE MSP AND LSP IN THE AC AND MQ MUST 
AGREE~ THE ROUTINE GUARANTEES THIS IS TRUE OF THE ANSWER~ 
22 WORDS Of PROGRAM, 2 WORDS Of COMMON.. TIMING .55MS .. 
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0704 256MUEXPI AVAILABLE PRIOR TO JANUARY 1962 

MURA EXPONENTIAL, BASE E 
GIVEN X, A NEGATIVE FIXED POINT FRACTION, COMPUTES E TO THE 
X AS A FIX.ED POINT FRACTION.. TlM[, 4.4 MS~ SPACE. 26 WORDS 
PROGRAM, 1 COl<'MON. ERROR LESS THAN 2 TO THE -31 AND FOR X 
LESS JHAN 112 THE ERROR IS LESS THAN 2 TO THE -33. 

0704 256MUEXP2 AVAILABLE PRIOR TO JANUARY 1962 

MURA EXPONENTIAL, Bl\SE 2 
GIVEN X, A NEGATIVE FIXED POINT FRACTION OR ZERO, COMPUTES 2 
TO THE X AS A FIXED POINT FRACTION. TIME, 4~2 MS~ SPACE, 26 
WORDS PROGRAM, 1 COf"MQN. ERROR LESS THAN 2 TO THE -31 ANI) 
FOR X LESS THAN 1/2 THE ERROR IS LESS THAN 2 TO THE -33 

0704 256MUROtl AVAILABLE PRIOR TO JANUARY 1962 

MURA READ DECIMAL IfljTEGER ROUTINE 
READS AT FULL READER SPEED A SEQUENCE OF DEC IHAL INTEGERS 
FROM CARDS, CONVERTS THEM TO BINARY INTEGERS AND STORES THEM 
IN THE MEMORY. EACH CARD CONTAINS A LOADING ADDRESS AND THE 
INTEGER. CONTROL IS RErURNED BY ANY CARD HAVING A 12R PUNCH 
WITH 12R IN THE AC~ 

0704 Z59GMITR3 AVA I LABlE pR lOR TO JANUARY 1962 

GMlTR3 ITERATION SUBROUTINE 
GMITR3 IS A MODIFICATION OF lTRI FOR SOLUTION OF 
SIMULTANEOUS NON-LINEAR EQlIATIONS~ IT CONTAINS AN IMPROVED 
TECHNIQUE FOR ROOTS NEAR LERO~ 160 CELLS Eo 7 COMMON. 

070 l , 260NA1891 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUE FOR SYMMETRIC MATRICES IN flOATING POINT 
THOMAS KASPARIAN THE PIJ~POSE Of THIS SUBROUTINE IS TO FINO 
THE EIGENVALUES OF A S,(MMI;;l,1.IC MATRIX USING NORMALIZED FlOATI 
NG POINT NUMBERS, THE ROUTINE OCCUPIES 364 LOCATIONS WITH TEM 
pORARY STORAGE INCLUDED J.N THE PROGRAM 
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0704 261G1"IIOSI AVAILABLE PRIOR TO JANUARY 1962 

INPUT-OUTPUT SYSTEM 
AN EXECUrtVE ROUTINE WHICH CONTROLS MUL T]JOB NON-STOP 
OFF LINE OPERATION OF THE 104 .. OpERATES IN THREE PHASES 
III CONVERTS ALL JOBS FROM BCU TO BINARY. 121 SUPERVISES 
S[QUENCING OF JOBS DURING PROGRAM EXEC.UTION AND 131 CONVERTS 
BINARY OUTPUT TO BCD FOR ALL JOBS. ALSO PROVIDES SAP 
ASSEMBLIES WITH OPTIONAL IMMEDIATE EXECUTION, TwO TYPES OF 
DEBUGGING ROUTINES AND .JOB ACCTG. REQUIRES 6 TAPl:S, 1 CORE, 
DRUM 1 AND A PROGRAMMABl~ CLOCK IOPTIONALI. 

0704 262NYPCV,1 AVAILABLE PRIOR TO JANUARY 1962 

PERIPhERAL CARD VERIFIER 
VERIFIES AN N CHARACTER BC,!,) TAPE RECORD OF M FIELDS ON 
SELECTED INPUT INY PCR2I OR OUTPUT /NY PCP2I TAPE. SUB-PROGRAM 
OF THE N. Y .. INPUT-OUTPUT SYSTEM. USES 125 LOCATIONS. 

0704 262NYPLVI AVAILABLE PRIOR TO JANUARY 1962 

PERlFPHERAL LINE PRINTER VERIFIER 
TO VERIFY AN N CHARACTER BCD RECORD OF M FIELDS ON A 
SELECTED OUTPUT TAPE FOR PERIPHERAL PRINTING 

0704 2&3/-'UATNl AVAlLABlE PRIOR TO JANUARY 1962 

MURA FIXED POINT ARCTANGENT ROUTINE 
COMPUTES ARCTAIIIGENT OF A fIXED POINT FRACTION .. 
REQUIRES 27 WORDS PLUS 2 COMMON. TIMING 4.5 MS. 

0104 263~UBPU3 AVAILABLE PRIOR TO JANUARY 1962 

MURA BINJIRY PUNCH ROUTINE 
PUNCHES A BLOCK OF N WORDS fROM CORE STORAGE ONTO ABSOLUTE 
BINARY CARDS. LOADING ADDRESS ON CARD SAME AS LOCATION IN 
STORAGE. PARAMETERS R,N MUST BE ENTERED INTO THE MQ. 41 
WORDS OF PROGRAM. THE PUNCH OPERATES AT FULL SPEED 
1100 CAR.DS/MIN./. SElF-LOADING. 

IR/-' 0704 PROGRAM LIBRARY ABSTRACT 

0704 263MULBL4 AVAILABLE PRIOR TO JANUARY 1962 

24 WORD PER CARD BINARY LOADER 
A ONE CARD SELF-LOADi.NG PROGRAM. THIS ROUTINE CONSECUTIVELY 
LOADS ABSOLUTE BINARY CARDS WITH 24 WORDS PER CARD. A 
PROGRAM STOP "llOWS THE USER TO ENTER MANUALLY AN INITIAL 
LOAOING ADDRESS INTO THE "'0. THIS ADDRESS MUST BE LARGER 
THAN 7 .. 

0704 263MURDI2 AVAILABLE PRIOR TO JANUARY 1962 

MURA READ DEC I MAL INTEGERS ROUTINE 
READS ONE OR TWO DECIMAL INTEGERS FROM A CARD AND PLACES 
THEM IN CORE STORAGE. STORflGE REQUIRED-62 WORDS PROGRAM £. 6 
CO"'MON. EXLT IS AFTER EACH CARD kITH 12R IN AC. FOR FUll 
READER SPEED, 24.9 MS .. ARE AVAILABLE FOR COMPUTATION BETWEEN 
EXIT AND RE-ENTRY. 

0704 263MURONl AVAILABLE PRIOR TO JANUARY 1962 

MURA READ OCTAL NUMBER ROUTINE 
REAOS OCTAL ADDRESSES AND WORDS FROM CARDS, CONVERTS TO 
BINARY, AND PLACES THE WORDS INTO THEIR SPECIFIED LOCATIONS. 
EITHER A SElF-LOADING PROGRAM OR A CLOSED SUBROUTINE WITH 
EXIT TO ZERO. UP TO FOUR OCTAL WORDS PER CARO ARE ALLOWEO .. 
CARD READER RATE OF 250 CARDS PER MINUTE IS MAINTAINED 

0704 263MUSCR2 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT SQUARE ROOT ROUTINE 
CO.'1PUTES THE SQUARE ROOT OF A SINGLE OR DOUBLE PRECISION 
FIXED POINT FRACTION. REQUIRES 18 WORDS PLUS '3 COMMON. 
Tllf1-NG .5MS MINIMUM. 

0704 264ASAS49 AVAILABLE PRIOR TO JANUARY 1962 

STORAGE HISTORY TRACE, 
PRINTS ONLY THE REFEkENCES TO A GIVEN BLOCK OF 
STORAGE WITHIN A GIVEN PART OF A PROGRAM-TRACING 
INFORMATION COMING FROM COtoTROL CARDS. USES 
OCTAL LOCATIONS 0 TO 403. 
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0704 267PKEOIT AVAILABLE PRIOR TO JANUARY 1962 

EDITOR AND TRANSLATOR 
TRANSLATES BCD,AND BINARY TO DECIMAL,FIXED ro FIXED,FlOATlNG 
TO FIXED OR. flOATING TO FLOATING. WRITES ON PRINTER,PUNCHED 
CARDS OR'TAPE. TSX SEQUENCE WITH CONTROL WORDS SPECIFYING 
TYPE OF TRANSLATION AND PRINTED LINE, PUNCHED CARD OR TAPE 
RECORD FORMAT .. PRINTS OR PUNCHES 72 COLUMNS PER CARD OR LINE 
£. WRITES 120 CHARACTERS PER TAPE RECORD. REQUIRES 442 STORAGE 
CELLS. 

0704 270GIDBUG AVAILABLE PRIOR TO JANUARY 1962 

DEBUGGING ROUTINE 
DEBUG IS A COLLECTION OF THREE SUBROUT JNES USED IN DEBUGG
ING. 11 l'RACE IS A COMPLETE FULL TRACE PROGRAM. 21 TRAP IS 
A PARTIAL TRACE USING THE TRAPPING MODE .. 3/ DUMP IS A CORE 
DUMP ROUTINE .. USES THE LAST 780 STORAGE CELLS IN MEMORY .. 

0704 273CLMMOl AVAILABLE PRIOR TO JANUARY 1962 

MATRiX ELEMENT BY elEMENT MULTIPLY OR DIVIDE, REAL 
OPERATES ON TWO MATRICES BOTH OF kHICH ARE REAL AND ENTIRELY 
IN CORE, TO FORM A RESULTING MATRIX REAL AND ENTIRElY IN CORE 
BY AN ELE~ENT BY ELEMENT MULTIPLICATION OR DIVISION. 
REQUIRES 81 WORDS PLUS 'C.O"'HON THROUGH COMMON & a CORR. 3"3 

0704 ?73CL~MP2 AVAILABLE PRIOR TO JANUARY 1962 

POSTMULTIPLY REAL BY SYMETRIC REAL MATRIX 
TO POSTMULTLPlY A REAL MATRIX, WHICH IS IN CORE, BY A 
SYfo/fo'ETRIC REAL MATRIX WHICH IS IN CORE, IN AN ElEMENTAL 
MAt'4NER. THE PRODUCT WILL BE IN CORE. USES MATRIX INTER
PRETATION ROUTINE, CL MTX!. REQUIRES 306 WORDS PLUS COMMON 
THROUGH CO~MON £. 16. CaRR. 343 

0704 273ClSME6 AVAILABLE PRIOR TO JANUARY 1962 

NON-lINE,IIR SIMULTANEOUS EQUATIONS, REAL 
TO CALCULATE A VECTOR SOLUTION OF N SIMULTANEOUS 
QUADRATIC EQUATIONS IN THE NEIGHBORHOOD OF A VECTOR GUESS. 
THE RCUTINE ASSUMES T~E SOLUTIONS HAVE CONVERGED WHEN THE 
SUMS OF 'J1HE ITERATES OF TWO SUCCESSIVE ITERATIONS AGREE TO 
FOUR OCTAL FIGURES .. REQUtRES 364 WORDS PLUS COMMON THROUGH 
COtlMON £. 14 .. 
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0704 273CLSME6 AVAILABLE PRIOR TO JANUARY 1962 

NON-LINEAR SIMULTANEOUS ECUATIONS, REAL 
TO CALCULATE A VECTOR SOLUTION OF N SIMULTANEOUS 
QUADRATIC EQUATIONS IN THE NEIGHBORHOOD OF A VECTOR GUESS. 
THE RQUT[.NE ASSUMES THE SCLUTIONS HAVE CONVERGED WHEN THE 
SUMS CF THE nERATts Of TwO SUCCESSIVE ITERATIONS AGREE TO 
FOUR OCTAL fiGURES. 
REQUIRES 364 WORDS PLUS COMMON THROUGH COMMON £. 14 CDRR. 343 

0704 274RS0140 AVAILABLE PRIOR TO JANUARY 1962 

MNEMONIC OCTAL LOADER 
LOADS INSTRUCTIONS WITH OCTAL ADDRESSES, TAGS, AND DECRE
MENTS AND MNEMONIC OPERATiONS FROM THE SHARE EXTENDED ORDER 
LI ST INTO DESIGNATED OCTAL LOCATIONS IN MEMORY GREATER THAN 
403. 

0?04 275NYSNAP AVAILABLE PRIOR TO JANUARY 1962 

SNAPSHOT TRACER 
PROVIDES, AT ANY POINT IN A PROGRAM UNDER TEST, SNAPSHOTS OF 
ANY SELECTED PORTIONS OF MEMORY. OUTPUT IS WRITTEN ON A 
BINARY TAPE, THE MACHINE CONDITION COMPLETELY RESTOREU, 
AND THE PROGRAM CONTINUED AFTER EACH SNAPSHOT. AT COMPLE-
TION Of PROGRAM OR UNEXPECTED STOP, A POST MORTEM MAY BE IN-
ITIATED WHICH WIll GIVE ANY FURTHER SNAPSHOTS DESIRED.. AN 
OUTPUT PROGRAM READS IN THE BINARY TAPE AND CONVERTS THE 
SNAPSHOTS TO FIXEO DECIMAL, flOATING DECIMAL. OCTAL, OR BCD 
FORMAT.. ON-LINE OR OFF-LINE PRINTING AVAILABLE .. 

0704 27BUASP04 AVAILABLE PRIOR TO JANUARY 1962 

TRAP OCTAL MEMORY PRINT - ITRAP SCOOPI 
PRINTS, IN OCTAL, OFF-LINE AND/OR ON-LINE, THE CONTROL PANel 
INFORfoIATION AND THE CONTENTS OF ANY NUMBER Of BLOCKS OF CORE 
STORAGE. PRINTING MAY BE PERFORMED DURING THE EXECUTION OF 
TIlE PROGRAM, WITHOUT OTHERWISE AFFECTING THE ACTION OF THE 
PROGRAM IN ANY WAY. PRINTING IS SPECIFIED BY CONTROL CARDS, 
EACH TRAP BEING SPRUNG WHEN A SELECTED IN'STRUCTION HAS BEEN 
EXECUTED A DESIGNATED NUMBER OF TIMES. PRINTING MAY ALSO BE 
PERFORMEO AFTER THE PROGRAM HAS STOPPED. THE ROUTINE IS 
STORED ON A DRUM AND READ INTO CORE STORAGE WHEN NEEDED. 
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0104 27<)PK9AP4 AVAILABLE PR:OR TO JANUARY 1962 

104 ASSEMBLER OF 709 PROGRAMS 
MODIFICATION OF UA SAP2 TO ASSEMBLE 709 SYMBOLIC PROGRAMS ON 
TIiE 704 .. 

0704 2BOMUCRTl AVAILABLE PRIOR TO JANUARY 1962 

HURA FLOATING POINT CUBE ROOT. 
COMPUTES CUBE ROOT OF A NORMALIZED FLOATING POINT NUMBER 
RESIDING IN THE ACCUMULATOR. UPON EX-IT THE NORMALllED RESULT 
IS AGAIN PLACED IN THE ACCUMULATOR. REQUIRES 30 WORDS PLUS 
3 CO~MON. TIMING IS 5.1 MS. 

0104 2BOMUDPAl AVAILABLE PRIOR TO JANUARY 1962 

MURA FLOATING POINT DOUBLE PRECISlur~ ADDITION 
AllDS TWO flOUBLE PRECISION FLOATING POINT NUMBERS, ONE LOCATED 
IN AC AND MQ, THE OTHER IN COMMON AND COMMON!:.I. THE MSP OF 
EACH NUMBER MUST BE NORMhLIZED. 32 WORDS OF PROGRAM (. 4 
COIIIION. TIMING .6-1.4 MS. 

0104 2BOMULCG2 AVAILABLE PRIOR TO JANUARY 1962 

HURA FIXED POINT LOGARITHM. BASE 2 
GIVEN fI. FIXED POINT FRACTION X MORE THAN ZERO AND LESS THAN· 
I. LOGAR IT H 1-'. X BASE 2 IS COMPUTED. MAXIMUH ERROR 2EXP-34. 
MINIMUM T-l~E 1'>.9 MS •• MAXIMU~ TIME 19.2 MS. 46 ~ORDS 
PROGRAM & 5 ~ORllS COIIMor~. 

0704 280MURKYI AVAILABLE PRIOR TO JANUARY 1962 

/'IURA FIXED POINT RUNGE-KUllA 
SOLVES A SET OF N SIMULTANEOUS FIRST ORDER DIFFERENTIAL 
ECUATlONS. 52 WORDS OF PROGRAM PLUS 3 COMMON PLUS 3N WORDS 
OF STORAGE. TIMING 4.22N r. 0.59 1-15. PLUS AUXllllARY T1~E PER 
RUNGE-KUTTA STEP. SEE S.D. 02 HU RKY4 891 

0104 2!lOMUSIN2 AVAILABLE PRIOR TO JANUARY 1962 

~URA FIXED POINT SINE 
CQI"PUTES THE SINE OF AN ANGLE EXPRESSED IN RADIANS. ENTER 
WIT,", IINGLEI!2PII IN AC. EXIT WITH l/2 SINE IN AC. 
MAXIMUM ERROR 1.2 X 2 EXP-3/+. RMS ERROR 1.4 X 2 EXP-36. 
38 I;ORDS PROGRAM r.. 3 WORDS COMMON.. TlMING 3.1 MS. 
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0104 2!lOflUSIN3 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT SINE 
COtlPUTES THE SINE OF AN Af'..GLE EXPRESSED IN RADIANS. ENTER 
WITH IINGLEII2PII IN AC. EXIT WITH 1/2 SINE IN AC. 
MAXIHLM ERROR .1 X 2 EXP-33. RMS ERROR 2 EXP-35. 34 WORDS 
PROGRAM & 3 WORDS COMMON. TIMING ).1 MS. 

0104 282PKCKRS AVAILAflLE PRIOR TO JANUARY 1962 

CHECK[R OE~.ONSTRATI0N PROGRAM 
WILL PLAY A STANDARD CHECKER GAME. USING A STA"IOARO CHECKER 
HOARll WHICH IS NUMBER[D. USES STANDARD SHARE BOARDS. REQUIRES 
A ~ASK FOR THE I-'Q REGISTER NEONS ON OP. PANEL. OP. PAN(L 
KEYS SHOULD BE RENUMBERED. PR}!'.JTS OUT THE MOVES FOR BUTII 
SlOES AND AN ANALYSIS. ~.ACHINE WILL STOP IF ITS OPPONENT 
ENTERS AN ILLEGAL MOVE. ~ILL PUNCH OUT A CARD CONTAINING 
THE PCSITIONS OF THE PIECES ON THE BOARD IF THE GAME IS TO BE 
CONTlJliUEO AT A LATTER TIME. 

010'+ 283~UBPU4. AVAILABLE PRIOR TO JANUARY 1962 

~URA IJINARY PUNCH ROUTINE 4 
PUNCHES BINARY INFORMATION FROM CORE MEMORY ONTO 104 BINARY 
CARDS WI TH .24 WORDS PER CARD. THE FIRST WORD ADDRESS AND 
TOTAL NUMBER OF WORns DESIRED TO BE PUNCHED ARE SPECIFIED BY 
MANUAL ENTRY INTO MQ. A SELF-LOADING PROGRAM OF 20 WORDS. 
PUNCH OPERATES AT FULL SPEED. 

0104 281~ULOG3 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT LOGARITHI-', BASE E 
CIWPUTES THE NATURAL LOGARITH/A. OF l&Y IN FIXED PO{NT 
ARlTHt-'ETIC. FOR Y GREATER OR EQUAL TO -1/2 AND LESS THAN 1. 
Rf'lS ERROR ABOUT 1.5 TIMES 2 EXP-35, MAX ERROR LESS THAN 
2 EXP-32. TlI":E 2.71"5. 41 WORDS PROGRAM & 3 WORDS COl-',MON. 

0104 283f"UROF3 AVAILABLE PRIOR TO JANUARY 1962 

ROF3 MUR.A READ DECIMAL FRACTION 
REACS AND CONVERTS TO BINARY DECIMAL FRACTIONS AND ADDRESSES. 
CARDS ARE PUNCHED WITH ONE FRACTION AND ADDRESS ON EACH. ANY 
PUNCHING IN 12R WILL CAUSE ROUTINE TO GIVE UP CONTROL. 
CONVERSION OF FRACTION IS ACCURATE TO 35 BITS. ~HEN READING. 
THE CARD READER IS KEPT AT FUll SPEED. REQUIRES 93 STORAGE 
CElLS PLUS 8 CEllS OF TEMPORARY STORAGE. 
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0101t 283MUROF4 AVAILABLE PRIOR TO JANUARY 1962 

MURA READ DECIMH FRACTION ROUT[NE 
READS A DECIMAL ADDRESS ANO FRACTION FROM A CARD AND PLACES 
THE'" IN COtJMON AND COMMON &1 RESPECTIVELY. ACCURACY 15 
I 2EXP-J6. STORAGE REClUIREO--B9 PROGRAM !:.9 COMMON. EXIT IS 
AFTER EACH CARD WITH 12R LOGICALLY IN AC. FOR FULL READER 
SPEED 15 MS. ARE AVAILABLE BETWEEN EXIT AND RE-ENTRY. 

0104 283MURFD2 AVAILABLE PRIOR TO JANUARY 1962 

HURA READ FLOATING DECIMAL ROUTINE 
READS A NUMBER AND AN ADDRESS FROM A CARD AND PLACES THE 
NUMB[R IN CORE AT TIlE SPECIFIED ADDRESS. EXIT IS UPON END 
OF FILE OR ON 12 RIGHT WITH 12 RIGHT IN THE ACCUMULATOR AS A 
LOGICAL WORD. STORAGE REQUIRED. 164 WORDS!:. 10 COMMON. 
UNllER EX.CEPTtONAL CIRCUMSTANCES THE READER MAY NOT BE 
OPERATED AT FULL SPEED .. 

0104 2B3MUSCR3 AVAILABLE PRIOR TO JANUARY 1962 

HURA FIXED PonH SCUARE ROOT ROUTINE 
COMPUTES THE SQUARE ROOT OF A SINGLE OR DOUBLE PRECISION 
rtXED POINT FRACTION. RECUIRES 21 WORDS PLUS 3 COMMON. 
TlfHr~G •• 5f~S': ~ItH~Ut-l. 

AVAILABLE PRIOR TO JANUARY 1962 

ARBITRARY CURVE PLOTTER SUBROUTINE 
PLOTS SIMULTANEOUSLY FROM 1 TO 6 FUNCTIONS USING ON-LINE 
PRINTER. COORDINATE LINES PRINTED AT SPECIFIED INTERVALS. 
PLOOTING CHARECTER FOR EACH VARIABLE MAY BE CHANGED AT WIll. 
PRINT WHEEL POSITIONS 8 THRU 108 ARE USED. TIMING DEPENDENT 

UPON VALUES PLOTTED. VARIES FROM 75 TO 150 LINES/MIN. RESOL-
UTION t: OR - o. PER CENT FULL SCALEE. CDRR./391. 

0104 2B6NYDSOI AVAILABLE PRIOR TO JANUARY 1962 

OCTAL MEMORY PRINT OUT PROGRAM 
PRINTS IN OCTAL. AND WITH ALPHABETIC INTERPRETATION OF 
OPERATION CODES,T!:.E CONTENTS OF CORE STORAGETDRUMS,rAPESTAND 
THE ~ACHINE CONOtTION.AT THE USERS OPTlON,RESTORES THE 
ORIGINAL MACHINE CONDITION AND CONTENTS OF STORI15.EXCEPT 
corU: LOCATIONS 0-1 AND AND ONE LOGICAL DRUM 

IBM 0104 P.ROGRAM LIBRARY ABSTRACT 

010'+ 290GEMTOI 

MATRIX TRAI'4SPOSED ON ITSELF 
I-'IITRIX CONSISTS OF IJCI WORDS 
THE FIRST OF WHICH IS A CODE WORD 
IA EQL; ZER 1.0,J 
THE R[MAINING IJ .. OROS IN ROW FORM 

AVAILABLE PRIOR TO .JANUARY 1%2 

81 LOCATl.ONS (. 1 COMMON STORAGE a CORR.916 

0104 290GESTOI 

SCUARE MATRIX TRANSPOSED ON ITSELF 
MATRIX CONSISTS Of ~.Il1.nl WORDS 
THE FIRST OF WHICH IS A CODE WORD 
IA t;Qt; lER M.O,M 

AVAILABLE PRIOR TO JANUARY 1962 

THE REMAINING MIMI WORDS IN ROW FORM 
58 LOCATIONS r. 6 CO~MCN STORAGE 

0104 296NY CP2 AVAILABLE PRIOR TO JANUARY 1962 

AUTO-CORRELATION AND POWER SPECTRUM ANALYSIS 
TO COIIPUH EITHER OR IWrH THE AUTO-CORR.ELATtON COEFFICIENTS 
AND TI-'E PC'nER SPECTRUII OF A SET OF Tlt-:E-SERIES DATA. IF 
IT IS DESIRED. THE DATA MAY BE NORMAUl[D OEFORE BEING USED 
IN THE ABOVE COMPUTATION. IN THIS CASE TI-'E FREQUENCY DIS-
TRIBUTION OF THE NORMAltZEO DATA IS ALSO COMPUTED. THIS 
DIFFERS FROl-'. NY CPl IN THAT CORE STORAGI::: Of 8192 IS REqUIRED. 
UP TO 5300 OBSERVATIONS MAY BE HANDLED. CORR.I 680 

010 1• 300CSRDMl AVAILABLE PRIOR TO JANUARY 1962 

RANDO'" NUI-'.BE-R GENERArOR 
GENERATES A FLOATING POINT RANDOM NUMBER IN THE 

ACCLMLLATOR DRAWN FR01-' A SQUARE DISTRIBUTION. IT USES 
TEN CELLS AND .S MILLISECONDS 

0104 301Rl\1l31 AVAILABLE PRIOR TO JANUARY 1962 

OCTAL TAPE PRINT 
prUNTS A TAPE. 01'\1 LINE OR OFF LINE. BINARY OR DECIMAL. 
CONTROL CARD PRDVIOES---OPl[ONAL RE,"INO, OPTIONAL BACKSPACING 
OR SKIPPING OF RECORDS, SELECTION OF THE NUt-IBER OF FILES OR 
RECORDS TO BE PRINTED, SELECTION OF ANY N CONSECUTIVE WORDS 
~ITHIN RECORDS, OPTIONAL USE OF IDENTIFICATION. 
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0704 302NYMONI AVAILABLE PRIOR TO JANUARY 1962 

MONITOR SUBROUTINE 
PRIJIoTS ONLINE IN OCTAL THE CONTENTS OF ANY SPECIFIED CORE 
LOCATIONS ALONG WITH ANY DESIRED BCD INFORMATION. THIS 
SL;aROUTINE ~AY BE USED TO MONITOR PROGRAMS, E.G. TO PRINT 
OUT THE CONTENTS OF A VARIABLE CONTROL WORD UPON ENCOUN 
TERING AN ERROR. 

0704 302NYMON2 AVAILABLE PR[OR TO JANUARY 1962 

MCNITOR SUBROUTINE AND OUTPUT PROGRAM 
£.RINTS ONLINE IN OCTAL THE CONTENTS OF ANY SPECIFIED CORE 
LeCATIONS,ALONG WITH ANY DESIRED BCD INFORMATION. THIS 
SUBROUTINE MAY BE USED TO MONITOR PROGRAMS,E.G.,TO PRINT 
OUT THE CONTENTS OF A VARIABLE CONTROL WORD UPON ENCOUNT 
ERING AN ERROR. MON2 CONTAINS NY DUn WHICH MAY BE USED 
I NDEPENOENTl Y. 

0704 304NORNGN AVAILABLE PRIOR TO JANUARY 1962 

RANDO,.. NUMBER GENERATOR 
GENERATES FIXED OR FLOATING POINT UNIFORM RANDOM NUMBERS 

0104 310MUSCP2 AVAILABLE PRIOR TO JANUARY 1962 

MURA SIX COLUMN FRACTION CATHODE RAY TUBE DISPLAY 
SCOPE SIX FIXED-POINT FRACTIONS LOCATED IN SUCCESSIVE CORE 
MEMORY LOCAl'tONS AS ONE LINE. 93 PROGRAM PLUS 7 COMMON 
WORDS. TIMING 5S0 MS. 1 UNE. 

0704 311GMMUFI AVAILAOLE PRIOR TO JANUARY 1962 

THE THANSCENOENTAL FUNCTIONS MU AND NU 
COMPUTATION OF THE TRANSCENDENTAL FUNCTIONS MU AND NU 
US[O IN THE HERTZ STRESS FORMUlAS. GIVEN COS TAU, MU 
AND NU ME COMPUTED BY A FIFTH OR NINTH DEGREE 
POLYNOMIAl APPROXtMAT[ON .. REQUIRES GMSQTl BASED ON 
UASCR3 WITH AN ERROR RETURN. 107 CellS f. 11 COMMON 
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0704 3l4~UCRT3 AVAILABLE PRIOR TO JANuARY 1962 

MURA FIXED POINT CUBE ROOT 
COMPUTES THE CUBE ROOT OF A SINGLE OR DOUBLE PRECISION FIXED 
POINT FRACTION. REQUIRES 28 WORDS PROGRAM PLUS 3 TEMPORARY. 
TIMING IS 1.2 MS PER ITERATION 

0704 314MUPRF4 AVAILABLE PRIOR TO JANUARY 1962 

MUR.A SIX COLUMN FRACTION PRINT 
TO PRINT SIX FIXED POINT FRACTIONS ON ONE LINE OF THE 716 
PRINTER. THE LOCATION OF THE FIRST FRACTION IS GIVEN IN THE 
CALLING SEQUENCE. A MAXIMUM ERROR OF 3 IN THE ElEVENTH 
DECIMAL PLACE IS INTRODUCED DURING CONVERSION. THE SHARE 
PRINTER BOARD NO.1 IS USED. 114.8 MS OF CALCULATING TIME 
IS AVAILAflLE BETWEEN SUCCESSIVE ENTRIES WITHOuT REDUCING THE 
PRINTER SPEED OF 150 LINES PER MINUTE. 

0704 314MURKY3 AVAILABLE PRIOR TO JANUARY 1962 

MURA flOATING POINT RUNGE-KUTTA 
SOLVES A SET OF N SIMULTANEOUS FIRST ORDER DIFFERENrtAL 
ECUATIONS. 114 WORDS OF PROGRAM £. 8 WORDS TEMPORARY £. 7N 
WORDS OF STORAGE. TIMING. 72MS. £./4.98£.X/N MS. £. 4/AUXIlIARY 
SUBROUTINE Ttl>'E/MS. PER INTEGRATION STEP. 

0704 3"I4MUSCP3 AVAiLABLE PRIOR TO JANUARY 1962 

GENERAL ALPHANUMERIC CATHODE RAY DISPLAY 
DISPLAYS ALPHANUMERIC MESSAGES ON THE 740 OUTPUT RECORDER. 
144 HeRDS PROGRAM r. 7 WORDS COMMON. Tl"lE ABOUT 8.5 
MIU"'!."SECONOS PER CHARACTER .. 

0704 316NA0259 AVAILABLE PRIOR TO JANUARY 1962 

PACT lA SAMPLE PROGRAM-, 
PROVICES AN EXAMPLE OF PACT IA INPUT AND OUTPUT AND PROVIDES 
A SIMPLE TEST OF COMPilER OPERATION ON ANY MA3HINE CONFIG
URATION. PROGRAM IS WRITTEN IN PACT lANGUAGE. 

IflM 0704 PROGRAM LIBRARY ABSTRACT 

0704 3 [SGMTEOI AVAILABLE PRIOR TO JANUARY 1%2 

TAPE EDITOR AND DUPLICATOR WITH COMPARE 
TO TRANSFER ANDIOR COMPARE IN ANY ORDER, ANY RECORDS OR 
ANY FILES FROM ANY TAPE OR TAPES TO ANY OTHER TAPE 
OR TAPES 305 CELLS FOR PROGRAM REMAINDER OF CORE 
ERASABLE 

0704 319GUJASI AVAILABLE PRIOR TO JANUARY 1962 

SIMULATES A DIGITAL DIFFERENTIAL ANALYlER TO SOLVE 
SIMULTANEOUS ORDINARY DIFFERENTIAL EQUATIONS OF ANY ORDER, 
UNUR OR NON-LINEAR. INTEGRATORS ARE DEFINED TO OPERATE IN 
THE MANNER OF THOSE OF CONVENTIONAL DIGITAL DIFFERENTIAL 

:~~~ ~~~~SpO~N~U~~~ ~~~~~I'~~R~~~~~~Ai~~ciu~~ri8~L~o I ~u USED. 
SCALING OF THE INTEGRATORS IS REQUIRED. EMPIRICAL FUNCTIONS 
"lAY BE INTROOUCEO INTO THE EQUATION/51. THE NUMBER OF 
INTEGRATORS AVAILABLE IS APPROXIMATELY 300 PER 4096-CORE 
STORAGE. 

0704 32H'UFDD2 AVAILABLE PRIOR TO JANUARY 1962 

,"IURA FLOATING DEC IMAl DUMP 
PRINTS A SPECIFIED BLOCK OF NUMBERS FROM STORAGE IN FLOATING 
POINT FORM. MURA PRINTER BOARD 1 IS REQUIRED. THE LOCATIONS 
FRCr-' 0 THROUGH 2M ARE USED BY THIS ROUTINE, AND WORDS IN 
THEM ARE DESTROYED. 

0704 321MUSCP8 AVAILABLE PRIOR TO JANUARY 1962 

MURA CATHODE RAY TUBE POINT PLOTTER 
DISPLAYS A SEQUENCE OF POINTS ON THE CRT. POINTS ARE PLOTTED 
AT REGUUR INTERVALS ALONG THE X AXIS. 73 WORDS PROGRAM. 
AVERAGE TIME PER POINT PLOTTED IS I.ISMS.ON SUBSEQUENT ENTRY. 

0704 324NYDM13 AVAILABLE PRIOR TO JANUARY 1962 

MATRIx INVERSION BY PARTITIONING 
INVERSION OF POSITIVE DEFINITE SYMMETRIC MATRICES OF ORDER 
UP 10 ISO. 
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0704 3'25RS0141 AVAILAALE PRIOR TO JAIIIUARY 1962 

FIXED AND FLOATING DECIMAL CARD INPUT REPLACES RS0046 
RHOS UP TO FOUR DECIMAL NUMBERS PER CARD AND STORES THEM IN 
COI{E STORAGE AS EITHER NORMALIZED FLOATING POINT OR FIX(D 
POINT BINARY NU,,"BERS. ALLOWS FOR COMPUTING BETWEEN CARDS IF 
DESIRED AND FOR ALTERING THE EFFECTIVE STORAGE LOCATION. 
NOR,..AL TSX SEQUENCE WITH ONE CONTROL WORO,ERROR RETURN,AND 
nw NORMAL RETURNS DEPENDING UPON WHETHER THERE IS COMPUTING 
BET',jEEN CARDS. USES 352 STORAGE CEUS £. 41 COMMON. THIS 
PROGRAM MADE VOID BY RS0046 DIST. 386 

0704 327GMITR2 AVAILABLE PRIOR TO JANUARY 1962 

I TERATION SUBROUTINE, INTERVAL-HALVING METHOD 
GIVEN F/X/, TO FIND A VALUE FOR X I1ITHIN A GIVEN 
EPSILCN OF RELATIVE ERROR IN A SPECIFIED INTERVAL IA,O/. 
THE INTERVAL-HALVING "'ETHOD IS PREFERRED OVER THE ME THOU 
USED IN GMITRI WHEN X ~UST flE BOUNDED BY 11, OR FOU"lt) IN 
A GIVEN INTERVAL IA,B/. THE INTERVAL IS THEN HALVED 
SL'CCESSIVHY TOWARD F/x/-O UNTIL THE PRESCRI8ED ACCURACY 
IS SATISFIED REQUIRES 134 STORAGES CEllS £. 2 COMMON. 

0704 329NYDFMl AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE-PRECISION FLOATING BINARY ~ATRIX CONVERSION PROG 
TO CONVERT A MATRIX OR VECTOR IN FLOATING DECIMAL ON A BCD 
TAPE TO DOUBLE-PRECISION FLOATING BINARY ON A BINARY TAPE, 
ZEROS INSERTED \ojHERE NECESSARY. 

0704 331CLSMD3 AVAILABLE PRIOR TO JANUARY 1962 

SMOOTH AND DIFFERENTIATE UNEQUALLY SPACED DATA POINTS 
TO SMOOTH N POINTS, WHERE N EQUALS OR 1S GREATER THAN 7, 
WHICH MAY BE UNEQUAllY SPACED, BY THE METHOD OF LEAST 
SQUARES. OPTIONS TO MINI1"IlE RANUOM ERRORSIl.E. DISCARD 
WILD POINTSI AND TO DIFFERENTIATE ARE PROVIDED. THIS 
ROUTINE DIFFERS FROM CL SMD2 IN THAT THE FIRST DATA POINT 
tS ANCHORED. I.E., UNCHANGED, SO THAT THE CURVE WILL ALWAYS 
PASS THRCUGH THIS POINT. 
REQUIRES 448 WORDS PLUS 66 COMMON. 
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0104 33)CWBDO AVAILABLE PRIOR TO JANUARY 1962 

BINARY DECK MINIMIZER 
REDUCES ,THE SllE OF A RELOCATA8LE BINARY DECK OR AN 
ABSOLUTE BINARY DECK CONTAINING PATCH CARDS BY PUNCHING 
ANEW ABSOLUTE DECK. USES CELLS 0-35 

0704 334NA0226 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION INPUT StALING 
FRANK HAJOALI CONVERTS A GIVEN DOUBLE PRECISION BINARY 
INTEGER TO A SCALED, FLOATING AND NORMALllED DOUBLE PRECISION 
BINARY NUMBER X WITH COMPATIBLE SIGNS AND CHARACTERISTIC OF L 
SH EQUAL CHARACTERISTIC OF MSH LESS 21. 
SPACE REQUIRED 103 CELLS 

070r. 334NA0229 AVAILABLF PRIOR TO JANUARY 1962 

DOUBLE PRECt.StON OUTPUT SCALING 
FRANK MAJDALI SCALES A DOUBLE PR!)39S90N 6L01TING BINARY 
NUMBER TO A DOUBLE PRECISION BINARY INTEGER FOR OUTPUT. 
SPACE REQUIRED 160 C.ELLS 

0704 33SNYMAOl AVAILABLE PRIOR TO ;JANUARY 1962 

MOVING AVERAGES OF TIME-SERIES DATA 
TO ANALYl.E A SET OF NON-STATIONARY TIME-SERIES OATA -::OR 
PERIODIC AND TREND COMPONENTS. HOVING lVSR175S OF THE DATA 
ARE USED TO MEASURE THE TREND OR NON-STATIONARY COMPONENTS, 
WHEREAS THE DEVIATIONS OF THE ORIGINAL 41Tl FROM THE MOVING 
AVERAGES INDICATE SHORTER FLUCTUATIONS. PERIODIC AVERAGES 
OF THE DEVIATIONS GI.VE AN ESTlMAT5 OF THE PERIODIC COMPONENTS 
IN THE ORIGINAL DATA. THE OUTPUT OF MOVING AVERAGES AND 
DEVIATIONS MAY BE USED DIRECTLY AS INPUT WITH NY CP2. IT WILL 
HANDLE UP TO 3200 OBSERVATIONS. 

0704 3'38CLPMC2 AVAll.ABLE PRIOR TO JANUARY 1962 

EIGENVALUE SOLUTlON, REAL 
TO FINO THE HIGHEST EIGENVALUE AND CORRESPONDING EIGEN
VECTORS OF THE MATRIX EQUATION 

IAI IX SUB 11 - LAMDA SUB I IX SUB 11 
WHERE ILAMDA SUB 11 IS AN EIGENVALUE AND IX SUB 11 IS THE 
ASSOCIATED EIGENVECTOR OF THE MATRIX IA/. THE MATRIX 
MULTIPLY ROUTINE, CLMHPI MUST BE ASSEMBLEO CONCURRENTLY 
REQUIRES 651 WORDS PLUS COMMON THROUGH COMMON & 40 PLUS 
THE MATRIX MULTIPLY SUBROUTINE, DRUMS 2.3,4 AND TAPE 5. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 3'4UAATMl AVAILABLE PRIOR TO JANUARY 1962 

ATMOSPHERIC DATA SUBROUTINE 
THIS SUBROUTINE EFFECTIVELY REPRODUCES PORTIONS Of THE 
ATMOSPHERIC DATA BASED ON THE ARDC HODEL ATMOSPHERE 
FOR 1956 UP TO 53 KILOMETERS. 
GIVEN ALTITUDE, FIND CORRESPONDING TEMPERATURE IN 
DEGREES RANKINE. PRESSURE RATIO, DENSITY RATIO AND 
VELOC ITY OF SOUND IN FT PER SEC .. 
REQUIRES A SQUARE ROOT, LOGARITHM AND EXPONENTIAL 
SUBROUHNE. USES 168 STORAGE CELLS PLUS 5 COMMON NEEDED 
FOR St;R. RT. EXP, AND LN. ·SUBRO~nNES. TIME APPROX U.OMS. 

0704 344RL0146 AVAILABLE PRIOR TO JANUARY 1962 

T AALE SEARCH ROUT 1 NE 
ROUTINE USES BINARY SEARCH TECHNIQUE TO FINO AN ENTRY 
IN AN ORDERED TABLE. CENTRAL SEARCH LOOP CONSUMES NINE 
CYCLES FOR EACH ENTRY EXAMINED. TABLE LENGTH MAY VARY 
FROM CNE WORD TO ALL OF STORAGE. MEAN SEARCH TIME: FOR 
A lCOO WORD TABLE IS1.260 MS. RL 0146 REQUIRES 65 
STORAGE CELLS PLUS TWO COMMON. ROUTINE IS NON-STANDARD 
IN THE SENSE TI-IAT THE RESULT APPEARS IN INDEX 1. 

0104 345ELSAVI AVAILABLE PRIOR TO JANUARY 1962 

THIS SUBROUTINE SAVES THE CONSOLE IAC.MQ.IRA,IRB,IRC. 
AC AND MQ OVERFLOW, DIVIDE CHECK, TAPE CI-IECK, 4 SENSE LIGHTS, 
AND SENSE SWtTHES 1-5/ AND ALL OF CORE STORAGE AND WRITES A 
SELF LOADING TAPE. THIS TAPE WILL LOAD ITSELF, RESTORE CORES 
AND ThE CONSOLE AND RETUP,N CONTROL TO THE I~AIN PROGRAM. 

070r. 345ELSAV2 AVAILABLE PRIOR TO JANUARY 1962 

THIS SUBROUTINE SAVES THE CONSOLE IAC.MQ,IRA,IRB,IRC, 
AC AND MQ OVERFLOW, DIVIDE CHlCK, TAPE CHECK, 4 SENSE LIGHTS, 
AND SENSE SWlTHES 1-5/, DRUMS 1-4, AND ALL OF CORE STORAGE 
AND WRITES A SELF LOADING TAPE. ThiS TAPE WILL LOAD ITSELF, 
RESTORE CORES, DRUMS 1-4 AND THE CONSOLE AND RETURN CONTROL 
TO THe MAIN PROGRAM. 

IBM 0104 PROGRAM LIBRARV ABSTRACT 
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0704 3lt7UASAP3 AVAILABLE PRIOR TO JANUARV 1962 

SHARE ASSEMBLER 
ASSEMBLES PROGRAMS WRITTEN IN SYMBOLIC fORM. INPUT AND OUT-
PUT .MAY BE EITHER OFF-LiNE OR ON.. PRINTED OUTPUT INCLUDES 
THE GIVEN PROCRAM IN SYMBOLIC AND THE ASSEMBLED PROGRAM IN 
OCTAL. OUTPUT IS ALSO PUNCIIED ON BINARY CARDS, OR IT MAY BE 
WR ITTEN ON TAPE IN B I NARY CARD IMAGE FORM. DEC IMAL t DC T AL. 
AND HCLLERITH DATA MAY BE USED. A LItSRARY OF STANDARD SU8-
ROUTINES IS AVAILABLE ON TAPE. ADDRESS ARITHMETIC MAY BE 
PERFORMED. UA SAP 3-7 SUPERCEDES UA SAP 1-2. CORRI 431,457, 
WRITE-UP OISI. S64. CORR.1716 

0704 352GHFSOl AVAILABLE PRIOR TO JANUARY 1962 

TI-IE F SYSTEM 
THIS IS AN EXECUTIVE PROGRAM THAT CONTROLS FORTRAN 
TO ALLOW MULTI-JOB-MULTt-FUNtTION OPERATION. ANY 
CCMBINATION OF COMP1LE, EXECUTE. OR COMPILE ANO EXECUTE 
JOBS MAY DE PLACED ON THE INPUT TAPE. NORHAL OPERATION 
UTILIZES INSTRUCTION DECKS HAT ARE ACCEPTABLE TO THE 
PERIPhERAL EQUIPMENT. BINARY4DECKS MAY 8E OBTAINED. THE 
SAP7LISTJ,NG HAY BE PRINTED OR PUNCHED. OPERATION IS 
SINGLE PHASE WITH FORTRAN UNCHANGED. IT REQUIRES 3 TAPES 
BEYOND THE MACHINE COMPONENTS NEEDED BY FORTRAN. 

0704 354NA61.3 AVAILABLE PRIOR TO JANUARY 1962 

COMPLEX NTH ROOT 
YARBROUGH COMPUTES THE NTH ROOT OF A COMPLEX NUMBI::R 
PERfORMS PSEUDO-OPERATION IN COMPLEX ARITHMETIC ABSTRACTION 
SPACE REQUIRED, 48 LOCAT ION$ CORRECTS NO. 87 

0704 354NA66.3 AVAILABLE PRIOR TO JANUARY 1962 

COMPLEX NATURAL LOGARITHM 
YARBROUGH COMPUTES NATURAL LOGARlTHM Of A COMPLEX 
NUMBER. PERFORMS A PSEUDO-OPERATION IN THE COMPLEX ARITHMETIC 
ABSTRACTION. SPACE REQUIRED 21 LOCATIONS 

0704 354NAB7.3 AVAILABLE PRIOR TO JANUARY 1962 

RECTANGULAR TO POLAR CONVERSION 
YARBRCUGH CONVERTS COORDINATES FROM RECTANGULAR TO 
POLAR. PERFORMS A PSEUDO-OPERATION IN THE COMPLEX ARITH"1ETIC 
AaSTRACTION. SPACE REQUIRED, 19 LOCATIONS 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c ••••••• 

0704 35SGMATNl AVAILABLE PRIOR TO JA.\\UI\i\Y 1962 

SINGLE-VALUED ARCTANGENT ROUTINE 
COMPUTES ARCTAN QUOTIENT CF TWO ARGUMENTS WITH PROPlR 
QUADRANT ALLOCATION. DIvtSION IS CHECKED. USES 122 CE.LL5 PLUS 
9 COt"MON. TIMING. t-IUIMUN 6.1 MILLISECOND. 

0704 355GMDETR AVAILABLE PRIOR TO JA'IIUI\Il.Y 1962 

OETER"'INANT EVALUATLNG SUBROUTINE 
GIl/EN AN ARBITRARY SQUARE MATRIX A AND SOME FLOATING .Pl)ltiT 
VARIABLE 0, THIS SUBROUTINE WILL EVALUATE THE EXPRES~ION. 
D X DET IAI. REQUIRES 426 MEMORY LOCATIONS PLUS (. COM~·:()~. 
THIS ROUTINE IS PART OF TI-1E SURROUTItiE GMStMQ. 

0104 355GHOTAB AVAILABLE PRIOR TO JANUhRY 1962 

DeUOLE INTERPOLAT ION 
COMPUTES Y ECUALS F OF X AND Z FROM A TABLE OF X,Y,Z. ALL 
VALUES AND CALCULATIONS ARE IN FLOATING POINT. GM TABI ~UST 
ALSO 8E IN CORE STORAGE. REQUIRES 122 STORAGE CELLS & COMMON 
DEPENDING UPON TABLE SIZE. EXTRAPOLATES FOR X OUTStDE TABLE. 
CORR.1394 

0104 35'iGMlTRF AVAILABLE PRIOR TO JANUARY 1962 

ITERATION SUBROUTINE 
GIVEN X-R/X/. TO FIND A VALUE FOR X WITHIN A GIVEr-. EPS,lLON OF 
RELATtV6 ERROR. THIS T(CHNIQUE ACCELERATES THE RAT[ or 
CONVERGENCE IF THE ITERATION CONVERGES AND INDUCES 
CONVERGENCE If THE ITERATION DIVERGES. 

0704 355GMS IMC AVAILABLE PR lOR TO JANUARY 1962 

S I MUL T ANEOUS" EQUAT IONS SU BROUT INE 
SOLVES AX EQUALS B WI-IERE A,B, AND X ARE MATRICt:S N BY N.N 
BY S, AND N BY S~ S LESS THAN OR ECUAL TO N. ALL ElEMHHS 
MUST BE STORED IN FLOATING POINT FORM. SUBROUTINE D(STROYS A 
AND B. RECUIRES 415 STORAGE CE:LLS. 2 MINUTES TO INVERT A 40 
BY 40 MATRIX. 

187 
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0704 355GMTABI AVAILABLE PRIOR TO JANUARY 1962 

fABLE -INTERPIOLATION 
ALL FLOATING POINT. "GIVEN X COMPUTES Y EQUALS F OF X FROM A 
TABLE OF" X. Y VALUES. USUAL TS X SEQUENCE WITH RETURN TO Lt,3. 

'REQUIRES 99 STORAGE CELLS £. COMMON DEPEND]NG UPON TABLE SIZE. 
EXTRAPOLATES "FOR X OUTSr.oE TABLE. CORR /408 

0704 356 CADDIS AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE AREC]SION SIMULTANEOUS REAL EQUAT90NS, 
DETERMINANT 
K VECTOR.. SOLUTIONS AND DETERMINANT OF SIM-
Ul TANEOUS EQUATIONS. REQU9R5S 542 STOR-
AGES PLUS 8 COMM'ON. 

0104 356 CA0022 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECIS[ON DET'ERMtNANT EVALUATION 
EVALUATION BY CROUTS METHOD. REQUIRES 
236 STORAGES PLUS 8 COMMON 

0104 J51MULOG4 AVAILABLE PRIOR TO JANUARY 1962 

HURA FIXED POINT LOGARITHM, BASE 2. 
GIVEN A FIXED POINT FRACl'[ON X MORE THAN 0 AND LESS THAN ·It 
LOGAR I THM X" BASE 2, IS COMPUTED. MAX[MUM ERROR 2EXP-34. 
MINIMUM TIME 16.6 MS.,MAXIMUM TIME 19.9 MS. 3B WORDS PROGRAM 
£. 4 WORDS COMMON. 

0704 351MU~CI2 AVAILABLE PRIOR TO JANUARY 1962 

NCI2 FIXED POINT NEWTON-COTES QUADRATURE 
APPROX[MATES THE VALUE OF AN INTeGRAL OF THE FORM ZY SQUARED 
ox BETWEEN XSUB ZERO AND XSUB4. THE VARIOUS VALUES fOR YARE 
ASSUMED TO 8E LOCATED IN THE HEMORY. Z IS TO BE SUPPLIED BY 
AN AUXILIARY SUBROUTINE. COHPUTATION IS DONE IN DOUBLE 
PRECISION. REQUIRES TWO AUXILIARY SUBROUTINES HU OPA2 AND 
FACT. OCCUPIES 17 STORAGE CEllS PLUS 10 TEMPORARY. TIMING 
IS ABOUT 4 MS PER INTEGRATION STEP. 
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0704 357MUPRF5 AVAILABLE PRIOR TO JANUARY 1962 

MURA VARIABLE COLUMN FRACTION PRINT 
THIS ROUTINE PRINTS. ON LINE, ONE TO FIVE FIXED POINT 
FRACTIONS PLUS A FIVE DIGIT INTEGER LINE LABEL. THE MURA 
PRINTER BOARD 1 IS REQUIRED. ACCURATE TO -3 IN THE ELEVENTH 
OECIMAL PLACE. THE PROGRAM USES 82 WOROS STORAGE PLUS 20 
WORDS TEMPORARY. 

0704 357MUPRF6 AVAILABLE PRIOR TO JANUARY 1962 

MURA VARIABLE COLUMN FRACTION PRINT 
THIS ROUTINE PRINTS, ON LINE, ONE TO F[VE FIXED POINT 
FRACTIONS PLUS AN INTEGER UNE LABEL. THE MODIFIED SHARE 1 
BOARD IS REQUIRED. ACCURATE TO -3 IN THE ELEVENTH DECIMAL 
PlLACE. THE PROGRAM USES 81 WOROS STORAGE PLUS 26 WORDS 
TEMPORARY. 

0704 3'51HUSCP9 AVAILABLE PRIOR TO JANUARY 1962 

SCOPE GRID PLOTTER 
TO DISPLAY ON THE 740 OUTPUT RECOROER A GRID Of HORIZONTAL 
AND VERTICAL LINES. PROVISION IS MADE FOR PLOTTING CERTAIN 
SPECIfIED LINES HEAVIER THAN OTHERS. PROGRAM REQUIRES 51 
weRDS STORAGE PLUS 2 TEMPORARY. 

0104 359ELSMOI AVAILABLE PRIOR TO JANUARY 1962 

BCO ADO-SUBTRACT 
ADDS OR SUBTRACTS TWO SIGNED 12 DIGIT BCO NUMBERS. ADDS 6 
DIGITS SIMULTANEOUSLY. USES ElSM02 TO RESTORE CORRECT BCD 
FORM. 42 STORAGE lOCN PLUS 4 COMMON MINIMUM TIMING 1.6 MSEC, 
MAXIMUM OVERALL 2.3 MSEC~ 

0704 3!59ELSM02 AVAILABLE PRIOR TO JANUARY 1962 

BCD ARJTHMET IC CORRECT ION 

:E~~~~~ ~~~ ~~~~~~S o~o~~~~~g~ ~~D S~~!:~C!~~N S~: ~~~R!~~~~~ 
ARE CORRECTED AT ONCE. 22 StORAGE LOCN PLUS) COMMON. 
MINIMUM TIMING 348 MleRDSEC MAXIMUM 396 MICROSEC. 
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0104 3'59ElSM09 AVAILABLE PRIOR TO JANUARY 1962 

BINARY TO PACKED BCD CONVERTER 
CONVERTS STGNED BINARY INTEGERS IN CONSECUTIVE LOCATIONS TO 
EQUIVALENT BCD NUMBERS ALSO IN CONSECUTIVE LOCATIONS. SIGNS 
MAY BE IGNORED IF DESIRED. 

0704 359ELS083 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL SORT ROUTINE 
1'0 SORT A TABLE IN WHICH THE UNIT RECORD IS LONGER THAN ONE 
704 WORD. MASKS HAY BE USED TO SELECT THE BITS OF A RECORD 
TO BE USED tN SORTING. 

0104 362NA1l1l AVAILABLE PRIOR TO JANUARY 1962 

WRITE !rDIGn DECIMAL INTEGER AND SIGN ON CRT 
K. SHIMIZU WRITE 6-DIGIT DECIMAL INTEGER WITH BINARY 
SCALE 35 AT SPECIF[ED LOCATION ON CRT. WIll PRINT MINUS SIGNS 
AND SUPP,RESSES PLUS SIGNS. SPACE REQUIRED - 58 LOCATIONS 
PLUS 66 WORDS OF A MODIFIED VERSION OF NA-109 WHICH INCLUDES 
A TABLE OF TEN CHARACTERISTIC WOROS 

0704 363NYAROl AVAILABLE PRIOR TO JANUARY 1962 

AUTOREGRESSlON ANAlOSIS 
NYARI PERHns A REGRESSION ANALYSIS TO BE PERFORMED UPON THE 
THE RESULTS OF AN AUTOCORRELATION ANALYSIS. THE AUTOCORREL
ATtON ANALYSIS IS PERFORMED BY NyePl. THE REGRESION ANALYSIS 
IS PERFORMED flY CERTAIN PARTS Of NYMRI. T85 NY3Pl PROGRAM 
HAS BEEN SO MODIFIED THAT ITS OUTPUT MAY BE DIRECTLY UTILIZED 
BY THE REGRESSION PARTS OF NYMRI. 

0704 363NYAR02 AVAILABLE PRIOR TO JANUARY 1962 

AUTOREGRESS tON ANAL YS IS 
NYAR2 PERMITS A REGRESSION ANALYSIS TO BE PERFORMED UPON THE 
THE RESULTS OF AN AUTOCORRELATION ANALYSIS. THE AUTOCORREL
ATION ANALYSIS IS PERFORMED BY NYCP1. THE REGRESION ANALYSIS 
[S PERfORMED BY CERTAIN PARTS OF NYMR2' T85 NY3Pl PROGRAM 
HAS BEEN SO MODIfiED THAT ITS OUTPUT HAY BE DIRECTLY UfILIZEO 
BY THE REGRESSION PARTS OF NYMR2. . 

]BM 0104 PROGRAM LIBRARY ABSTRACT . ................... " ........................................... . 
0704 361MBHTX2 AVAILABLE PRIOR TO JANUARY 1962 

GENERAl MATRIX ABSTR:ACTION FROM TAPES 
USED IN CONJUNCTION WITH MB MTXl FOR MAHtIX MANIPULATIONS 
WHERE EITHER OR BOTH OF THE MATRICES A AND B ARE TOO LARGE 
FOR AVAILABLE C.S. PERFORMS THE FOLLOwrNG MATRIX OPERATIONS 
ON ReAL OR COMPLEX MATRI,CES 

1. ADD 
2. SUBTRACT 
3. MULTIPLY 
4. MULTIPLY A MATRIX BY A DIAGONAL MATRIX 
5. TRANSPOSE 

0104 36BNA2740 AVAILABLE PRIOR TO JANUARY 1962 

SINGLE INTEGRATION SUBROUTINE 
ROGER MILLS INTEGRATES A SINGLE VALUED FUNCTION OVER 
A FINITE RANGE. USES COTES NUMBERSAS WEIGHTING COEFFICIENTS. 
SPACE REQUIRED - 59 LOCATIONS PLUS 5 COMMON. 

0704 36BNA2750 AVAILABLE PRIOR TO JANUARY 1962 

DOUl:llE INTEGRATION SUBROUTINE 
ROGER MILLS COMPUTES A TWICE ITERATED INTEGRAL Of A 
SINGH VALUED FUNCTION OF A SINGLEVARIABLE OVER A FINITE 
RANGE. USES COTES NUMBERS AS WEIGHTING COEFFICIENTS. SPACE 
REQUIRED - 56 LOCATIONS PLUS 6 COMMON .. 

0704 368NA2160 AVAILABLE PRIOR TO JANUARY 1962 

TRIPU: INTEGRATiON SUBROUTINE 
ROGER MILLS COMPUTES A THRICE ITERATED INTEGRAL OF A 
SINGLE VALueo FUNCTION OF A SINGLEVARlABLE OVER A FINITE 
RANGE. USES COTES NUMBERS AS WEIGHTING COEFFICIENTS. SPACE 
REQUIRER-69 LOCATIONS PLUS 8 COMMON 

0104 370Rso130 AVAILABLE fiRIOR TO JANUARY 1962 

NORMALIZE-D ADD-EXTENDED RANGE FLOATING BINARY ARITH. 
TO AOD OR SUBTRACT TWO NUfofBERS EXPRESSED, [N EXTENDED 
RANGE FLOATING BINARY. EACH NUMBER OCCUPIES 2 MEMORY 
CELLS. 35 aiT FRACTION AND 35 BIT EXPONENT. 83 CEllS & 2 
CELLS OF COMMON. 



IBM 070 1, PROGRAM 1I0RARY ABSTRACT ...................................................................................... 

070~ 310RS01~1 AVAILABLE PRIOR TO JANUARY 1962 

NOR,..ALllED MULT.--f:XTENDEO RANGE FLOATiNG BINARY ARITH. 
TO ,..ULTIPLY TWO NU~BERS EXPRESSED IN [HENUEU RANGE 
flOATING BINARY. EACH NUMllER OCCUPIES 2 I".[MORY CELLS, 
3') All FRACTION AND 3:' BIT EXPONENT. 27 CEllS f. 2 CELLS 
Of COr--,"lON. 

0704 370~SOI12 AVAILABLE PJUOR TO JANUARY 1962 

"lORI"ALtLEO DIVIDE-EXTENIJ[O RANGE flOATING BINARY ARITII. 
TO DIVIDE TIoIO NUMB!::RS EXP~ESSED IN EXTENDED RANGE FLOATING 
BINARY. tACH NUMBER OCCUPII::S TWO MEMORY CELLS, 35 BIT 
FRACTION AND 35 BIT EJ(.PONENT. PROVIDES FOR ERROR RETURN IN 
CASE CF A DI'IID( CHECK. 39 CELLS f. 2 Ct:.tLS OF Cm~MON. 

0,04 370RS0133 AVAILABLE PRIOR TO JANUARY 1962 

NOR!-AAL I lED LOG-EXTEND[D RANGE FLOAT ING BINARY AR I TH. 
TG [VALUATF THE NATURAL LOGAR I THM OF A NUMBER EXPRESSED IN 
EXTENDED RANGE FLOATING BINARY. NUMBER OCCUPIES 2 "10WRY 
CElLS, )'j AIl FRACTION AND )5 BIT EXPONf:NT. ERROR Rt:TUR'" 
PROV1CED. RSOI10 MUST BE IN MEMORY. 131. CELLS (. 6 CELLS 
OF CCr-'~ON~ CORRI 5'34 

070'1 370RS0134 AVAILABLE PRIOR TO JANUARY 1962 

NOIH'ALllHl E TO X-ExTENDED RA'J(;E FLOATING BINARY MITH. 
TO t:.VALUATE THE EXPONENTIAL OF A NW\O[R EXPRESSED I!'.j EXTENfJED 
RIH1GE FLOflTING BINARY. NUJ>'ElER OCCUPIES 2 1-'E~U~Y CELLS. )5 !:)IT 
FRACTIOf'.l ANO 3~' BIT EXPONENT. PROVIDES FOR ERROR RETURN WHEN 
OLT OF RANCE. 1~8 CULS f. 8 CEllS OF COMMOI\I. 

0104 370fl.SOl)~ AVAlLflALE PRIOR TO JANUARY 1962 

NCRtJALll['D ARCTAN-EXTENIlED RANGE fLOATING tllNARY A~lTH. 
TO EVALUATE THE ARCTANGENT OF A NUMBER EXPRESSEll ll\l EXTENDf:O 
RAI'iGE flOATING BINARY. NUMBER OCCUPIES 2 MEMORY CELLS. 15 I3IT 
FRACTION AND )5 BIT EXPONENT. RS0130 MUST tiE IN MEMURY. 295 
CELLS r. 2 CLLLS Of em-'MON. 

IBM U704 PROGRAI". LIBRARY ABSTRACT 

0104 370RS0116 AVAILABLE PRIOR TO JANUARY 1.962 

NORMALIZED SQ. ROOT-EXTENDED RANGE flOATING BINARY ARtTH 
TO EVALUATE THE SQUARE ROOT OF A NUMBlR EXPRESSED IN EXTENDED 
RANGE FLOATING BINARY. NUI"SER OCCUPIES 2 MEMO~Y CEll!:., 35 BIT 
FRACTION AND 35 I1IT EXPONENT. PROvIDES ERROR RETURN FOR 
NEGATIVE ARGUf.'ENTS. 42 CELLS f. 5 CELLS OF COMMON. 

070', 37QRS0139 AVAILABLE PRIOR TO JANUARY 1962 

DECl~AL PRINT-EXTENDED RANGE FLOATING BINARY ARITH. 
TO PRINT ON-LI'~E UP TO 6 NUI-IBERS PER LINE, NUMBERS IN MEMORY 
AS EXTENDED RANGE FLOATING BINARY. A 10 DIGIT FRACTION PLUS 
SI~N AND A 3 DIGIT EXPONENT PLUS SIGN IS PRINTED. PROVIDES 
FOR It.{)EXABLE MEt'WRY LOCATIONS. COMPUTING BEhEEN LINES. AND 
ECHO CHECKING ~lTH OVER-PRINT ON FAILING COLUMNS. )56 CElLS ~ 
1,6 CELLS OF CO"'MON. 

0704 370RS0148 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT f. FIXED POINT DECl~AL INPUT. 
REACS UP TO FOUR DECIMt'tL NUMBERS PER CARD AND STORES THEM IN 
CORt:. STORAGE AS EITIIER NOR."\ALllED FLOATING POINT OR. f-IXED 
POINT ElINARY NUMBERS. ALLOWS FOR COMPUTING BETWEEN CARDS IF 
DESIRED AND FC;1. ALTERING THE EFFECTIVE STORAGE LOCATION. 
NURMAL TSX SEQUENCE WITH ONE CONTROL .... ORD, ERROR RETURN, AND 
T .... O NGRMAL RETURNS DEPENDING UPON WHETHER THERE IS corl,PUTHIG 
BElI-EEN CARDS. USES )50 STORAGE CELLS f. 41 COMMON. 
PROGRA.'''' MADE 1,1010 BY RS 0046 OIST. 386 

010~ 372 BSCRB AVAILABLE PRIOR TO JANUARY 1962 

COReIE, AUTOMATIC OPERATOR SYSTEM 
REAUS SYMBOLIC CODE CAROS. STORES CODES ON TAPe. 
AUTCMtlTICALLY FINDS CODES ON TAPE AND CORRECTS THE"! 
OR RUJ\S THE~. PRINTS MONITORED RE30R4 2UT NO LISTING. 
LIBRARY OF 'SUBROUTINES IS AVAILAOLE ON TAPE. INCLUDES 
SAP A!!SH'BLER. NO PERIPHERAL TAPE EQUIPMENT IS USELJ. 
SUITABLE FOR REMOTE USE OF COMPUTeR BY PROGRAMMERS. 
CODE CHECKING fEATURES ARE INCLUDED. 
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0704 373 BSRN AIJAILABLE PRIOR TO JAI\lUARY 1962 

FIXED POINT PSEUDO RANDOM NUMBER GENERATOR 

0704 374NA2710 AVAILABLE PRIOR TO JANUARY ,l'J62 

STMWARlJ-TO-COLUMN BINARY CARD CONVERSION. ON-LINE 
CONVERTS SHARI: STANDARD BINARY CARDS TU CULUMN BINARY CARDS. 
NOT,.. SUBROUTINE. 134 LOCATIONS. 

0701; 37'jUAUPE2 AVAILAf)U: PRIOR TO JANUARY 1962 

UNi"ARtATE POLyr-.OMIAL EVALUATION 
IF A FUNCTION HAS BUN APPROXIMATI:D BY A SEQUENCE OF ONE OR 
MORE POLYNOMIAL ARCS. AND THE CUEFFICIENTS OF THESE SECTIONS 
HAVE BEEN STORED IN CCRE, TH[S ROUTINE Idll SEflRCH OUT TH( 
APPROPRIAT[ SECTION AND EVALUATE IT FOR TI-'E GIVEN VALUE OF X. 
THE NUMBER OF SECTIONS IS NOT RESTRICTED, NOR MUST ALL OF THE 
SECTIONS BE OF THE SA~E DEGREE. CHANGES IN THE NUMBER OF 
SECTICNS, OR IN THE DEGREE OF ANY SECTIONISI, CHANGE GJliLY THE 
COEFFlCIENT STORAGE - CALLING SEQUE:NCE/SI BEING UNAFfECTED. 
USES ~2 Cf:LlS PLUS 3 COl"MCN PLUS CUEFt-ICIENT STORAGE. 

07011 375UAUPE1 t'tVAIlABLE PRIOR TO JANUARY 1962 

UNIVARIATE POLYJ\QMIAL EVALUATION FOR fORTRAN I PROGRAMS 
BASICALLY, THIS ROUTINE IS UA UPE 2 MODIFIEO SO THAT IT CAN 
BF. USED WITH SUCH FORTRAN I PROGRAI-',S AS REQUIRE UNIVARIATE 
POLYNOMIAL INTERPOLATION. THE FINAL RUNNING DECK IS MAO[ UP 
OF THE FORTRAN I OBJECT PROGRAM, UA UPE 3 ITSlLF, AND A SAP 
ASSEMBLY OF THE POLYNOMIAL COEFFICIENTS AND CERTAI"J OTHFR 
AUXILIARY nATA, - ALL IN RHOCATA8lE BINARY. FORTRAN SOURCE 
LANGUflGE REFEREJIICES ARE OF THE FORP. SGMEF/N,XI W!-lE:RE N TELLS 
Wt-'ICH FUNCTIOr-. IS TO BE It\TERPOLATED lAS MANY MAY Bl US[D A!! 
hRE NI:.EDEO/. AND I( IS THE INDEPENDENT IJARIABLE. 

0704 176UAlO;U AVAILABLE PRIOR TO JANUARY 1')62 

~[LF-LOAOING OQ.UN RESET P~OGRAM 
RLSt:.TS O"l[ OR MDRI:: DRUMS TO PLUS ZEROES. CONTROL PUNCHING 
I'll 7R DFCREt-'ENT INDICATES WHICH DRUMS ARE TO fiE RESET. ONE 
SI:.LF-LOAOING URO. 

I Pt-'. 0104 PROGRA~' LIURARY ABSTRACT 

0704 31eCAOOI2 AVAILABLE PRIOR TO JANUARY 1962 

TRIPLE PRECISION ARITHMETIC PACKAGE 
PERFORt-'.s BASIC ARITH~lTIC OPER .... TIONS ON TRIPL[ PRFCISION 
FLOATING POINT NU"1BERS. EACt! NU"lCER RtPRt~ENTF.O AS A SIG~~FO 
70 BIT rRACTION ANO A SIGNED 15 BIT EXPONENT. 69 BIT~ OF 
ACCURACY ~trH ROUNDING ARE RE:TAI,\tEIl. USES 372 Ct:.LLS. 

0104 378CA0025 AVAILABLE PRIOR TO JANUARY 1962 

TRIPLE PRECISION OUTPUT 
CONVERTS N TRIPLE PRECISION FLOATING BINARY NUMBERS TO 
HCD LINE l~IIGE rORr~ WITH) FLOATING UI::CIMAL 
Nt,;MBERS PER LINE. PROGRAr-'MER MU~T PRDVID( OWN 
BCD TAPE IIRITING ROUTINE.USED WITH CAOl2 TRIPLE PRECISION 
PACKAGE ExTENT 108 WORDS PlUS 2 COMMON. 

0704 381ASA550 t'tIJAILABLt PRIOR TO JMJut'tRY 1962 

T~O CARD BINARY ANI)' OCTAL LOADER 
LOADS ABSOLUTE BINARY AND OCTAL CARDS IN ANY ORDER. EXE~UTES 
TRANSFER CARDS. THE PUNCH TO IGNORE BINARY CHECK SUMS liS 
RECCGJ\llEO. UP TO FOUR OCTAL WORDS, WITH THEIR LOCATIONS. PER 
CARD. 

0704 381ASAS5:' AVAILABLE PRIOR TO JANUARY 1962 

VARIABLE FIxEO FORYAT CARO READ 
REACS CARDS, WITH FORMAT AND LOCATIONS FIXED BY TH£;' CALLING 
S[QUENCE, AT FULL CARO REIIDfR SPEED. FIXED Ot:.CIMAL,', FLOATING 
DECIMAL. AND HOLLERITH WILL BE CONVERTED. CORR. I ',31 

010'+ )82GSTOP AIJAILABLE PRIOR TO Jt'tNUARY 1962 

TAPE GPERATOR PROGRAM ITOPI 
TOP IS A SfLF-CONTAINI:O PROGRAM THAT AUTOMATICALLY SECU[NCES 

A SET OF COMPLETELY INDEPENDENT CAL~ULATIONS. THE PROGRAMS 

~~ ~~ ~ ~ A ~ ~ O~ 0 ; R ~~ ~ ~~ ~ ~t~ U ~: ~ ~ ~~ ~ A~ ~ E/O ~ E ~~~~ ~N ~ ~t~ ~ ~~ N ~~~A ~~ L F-
PHOGRAMS,OR FROM BINARY CARDS. OR CHINfrSf: BINMY TAPE. THE 
INPUT DATA FOR THE CALCULATIONS ANO THE CI-'INESE BI'\lARY 
PROGRAMS,tF ANY,ARE ENTER EO ON THE INPUT TAPE. TOP INSPECT!! 
THE II-lPUT FILE TO DETERMINE THE PROGRA."\ REQUIREO,LOCATES THIS 
PROGRAM AND INITIATES A SELF-LOADING SEQUENCE FOR THE PROGRAM 
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0704 36513SCONV AVAILAOLE PRIOR TO JANUARY 1962 

DOUBLE PRE( I S I ON FlOA TI NG PO INT l DAD SUBROUTINE 
REAOS RCD DOUBLE PRECISION NU~BERS FROM CARDS AND CONVERTS 
nIH' TO BINARY, STORING EACH NUHBER IN 3 CONSECUTIV( CORE 
LOCATIONS. USES UA CSII2. REQUIRES 211 STORAGE PLUS 
26 COfJMON CEllS. 

0704 38'5BSEXP AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETABLE DOUBLE PREC lS-fON EXPONENTIAL INSTRUCTION 
USED ~Y GIVING PSEUDO-t~TRUCTlOfli WHILE IN THE· INTERPRETIVE 
MOllE OF BS INTP. EXPONENTIAl IS ACCURATE TO 18 DECIMAL 
PLACES. USES 8S INTP.. REQUIRES 81 STORAGE PLUS 
2/1 CO,..MON CELLS. 

0704 "l858S INTP AVAILABLE PRIOR TO JANUARY 1962 

eOUtlLE PRECISION FLOATING POINT INTERPRETIVE SUBROUTINE 
INTERPReTS 21 INSTRUCTIONS IN A DOU8LE PRECISlON FlOATING 
MOOE, INCLUDING ARITHI-"ETIC OPERATIONS ON DOUBLE PRECISION 
FLOATING POINT NUMBERS. EACH NUMBER OCCUPIES "3 STORAGE 
CELLS, 2 FOR THl: rRACTlONAL PI\RT AND 1 FOR THE EXPONENT. 
REQUIRES 354 STORAGI;. PLUS 10 COMMON CelLS. IGOOO 

0704 385aSLNX AVAILABLE PRIOR TO JANUARY 1962 

r~TERPRE TABLE nOUAl[ PREC IS ION LOGAR fTHM INS TRUC nON 
USEe ~Y GIVING PSEUDO-INSTRUCTION WHIL[ I.'\j THE INTERPRETIVE 
."'OOE CF as INlP. CO"!PUTES NATURAL LOGARITHM. USES BS tHlP. 
RfCUIftES 90 STORAGE PLUS 29 COr-'MON. 

0704 385BSOUT AVATLABLE PRIOR TO JANUARY 1962 

OCUflLE PR[CISIOf'. flOATING ['OINT PRINT SUBIWl.ITINE 
CC~VERTS A SPECIFIE:D 8LOCK OF 3 CElL DOUBLE PRECISION NUMBERS 
Ff(Or-< BINARY TO BC£"! AND PRINTS THEM ON THE ON LINE PRINTER. 
PRIIIITS UP TO ., NUMB[RS PER LINE.. EACH PRI:-.ITEU NUMBER IS 
1\ 20 OIGIT FRACTION FOLLOloiED AY A 5 DIGIT exPONENT. 
USES OS INTP A~D UA SPH1. REQUIRl:.S 102 STORAGE PLUS 
51 COI-'MON .. 

I8~ 0104 PROGRAM LIBRARY ABSTRACT 
•••• "" ........... " ........... II! ......... II "* .............. * ................... . 

0704 3B5BSS&C AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETABLE DOUBLE PRECISION STillE AND COSINE 
USED flY GIVING PSEUDO-INSTRUCTION .. HILI: IN THE INTERPRETIVE 
MODE OF as INTP. I\NGLE MUST BE GIVEN IN RADIAN MEASURE. 
USES BS INTP. REQUIRES 130 STORAGE PLUS 26 CO"'~ON. 

0704 3B5BSSQRT AVAILABLE PRIOR TO JANUARY 1962 

INHRPRETAflLE DOUBLE PRECISION SQIJARE ROOT INSTRUCTION 
USED OY GIVING PSEUDO-INSTRUCT ION WHILE IN THE INTERPRETIVE 
MODE OF as INIP. SCUARE ROOT IS ACCURATE TO 20 DECIMAL 
PLACES.& USES BS INT? REQUIRES 45 STORAGE PLUS 

0104 387CEI4E AVAILABLE PRIOR TO JANUARY 1962 

CARD TO TAPE CONVERSION-EOITI"lG ROUTINE 
II CARD TO TAPE COr.4VI:.RSION ROUTINE IDECIMAL TO BINARYI OF 
UNUSUAl FLEXIBILITY .. DOES AWAY wITH REPRODUCTION OF CARDS TO 
FIT SPfClFIED INPUT FORMATS. CHA~GES FIXED TO flOATING, 
SI~GLE OR DOUBLE PRFCISIO.'\I, CONVERTS FIXED TO FIXED, CONVERTS 
FLOATING TO FLOATING WITH ANY DECIMAL EXPONENT OFFSET. 
TAKES ANY KINO OF FIELDS IN ANY OROJ::R FROM CARDS, 
INCLUDING HOLLERITH. 

0104 387CEI4H AVAILABLE PRIOR TO JANUARY 1962 

READ TAPE TO CORE 
READS A TAPE r:F ANY LENGTI-- FROM A BCO-n,PE, WITH REDUNDANCY 
CHECKING "'110 STORES I~ CORE. 

0704 1B7CEI012 

BCI1 TU BINARY rlElO CONVERSION 
IG COMMON CELLS. 

AVAILABLE PRIOR TO JANUARY 1962 

RCo-'."'lO BINARY CONVF:RSION OF ANY FlELD UP TO 10 CONSeCUTIVI:. 
C"Rl} COLUMNS. IFIXEr) POINT ONlYl. 

0701+ 3B1CEI041 AVAILABLE PRIOR TO JANUARY 1962 

HOLLERITH TO ACD P~PlIT FROM CARDS 
CONVERT ON-LINE H(iLLERITH IMAGE TO BCD IBETWEEN COPIESI. 

18'" 0704 PROGRAM LIBRARY ABSTRACT .. "" ............................................................... . 
0704 "390p.<!IPMR1 AVAILABLE PRIOR TO JANUARY 1962 

POST-,..ORTEM ROUTINE 
MIPMRI RECORDS SPl:CI.FIED RANGES OF CORE MEMORY IN SPECIFIED 
FORMATS WHICH CORRESPOND TO THOSE FORMATS AllOWED BY THE SAP 
INPUT LANGUAGE .. ONE OF THESE FORMATS IS INSTRUCTIONS WITH 
SY"'BOLIC ADDRESSES 

0704 391NOERTB AVAILABLE PRIOR TO JANUARY 1962 

CONSTRUCT A TIIBLE OF ERRORS FOR PRINTJNG-ERTBL 
IN fo'ANY PROBLEMS IT IS DESIRABLE TO NOTE ERRORS AS THEY OCCUR 
AND PRINT THEM OUT AS A BLOCK AFTER THE COMPUTATION HAS BEEN 
COMPLETED. THE INFORMATION TO BE PRINTED GENERl\llY CONSISTS 
OF A REMARK ANn PERTINENT NUMERIC INFORMATION. THE PURPOSE OF 
THIS SUBROUTINE IS TO RECORD THE SPEC.IFIED INFORMATION IN A 
TA8LE IN THE PROPER FORMAT FOR PRINTING BY SUBROUTINE PRETB 

0704 391NOPRTB AVAILABLE PRIOR TO JANUARY 1962 

PRINT TABLE OF ERRORS--PRETB 
HiE Pt.:RPOSE OF THIS SUBROUTINE IS TO CONSTRUCT AND EXECUTE 
HiE NECESS.4RY GLOUT CAlLIr-.G St.QUENCES REQUIRED TO PRINT A 
TADLE OF [RRORS AND ASSOCIATED DATA wtllCH WAS CONSTRUCTED BY 
S1.'8ROUTINE ERTOL 

0704 "3'l20lPLOT AVAILABLE PRIOR TO JANUARY 1962 

ON LINE PLor ROUTINE 
PLOTS FROM 1 TO 10 VARIABLES ON TUE ON L1:'olE PRINTER 
THE VAR.IABLES MAY BE EITHER FIXED OR flOATING PT NUMBERS.A 
II. FIXED PT NU"'SER IS ASSU"'ED TO HAVE ITS BINARY PT ON ITS 
EXTRH'E LT & ARE PLOTTED FROM -I TO &1. FLOATING PT NUMBERS 
ARE PLOTTED FROM A MINIMU~ TO A MAXIMUM AS OETERMINEIl DY THE 
CALLING SEQUENCE. AN ERROR RETURN IS PROVWED SHOULD TIUS 
RANGE fiE EXCEEDED. THE PROGRAM OCCUPIES 234 STORAGE LOCATIONS 
PLUS 40 ERASABLE LOCATIONS DESIGNATED BY COMMON 

0704 395LL0003 AVAILABLE PRIOR TO JANUARY 1962 

BINARY TO CHINESE FltNARY 
READ S A FILE OF B I NARY CARDS US I NG THE 711 HODEL 1 OR MODf:L 
2 -CARD READER. FORHS THE CHINESE BINARY EQUIVALENT OF EACH 
CARD AND PUNCHES A CHINESE BINARY CARD. 

IBM 0104 PROGRAM LIBRARY ABSTRACT ......... " .............................................................. . 
0104 395LL0029 AVAILABLE PRIOR TO JANUARY 1962 

DYNAMIC ACCESS TO ... EMORY PROGRAM 
DYNAMICALLY DUMPS UP TO 24 SECTIONS OF tORE AND DRUM ME~ORY 
As SPECIFIED BREAKPOINTS ARE PASSE:O IN PROGRAM UNDER TEST. 
A CHOICE OF 5 OUTPUT ~.OOES IS AVAILABLE FOR ON LINE ANO/OR 
OFF LINE PRINTING. THE ROUTINE OPERATES AS NTH FILE ON TAPE 
1. USES LOCATIONS 0 TO 64 DECIMAL AND ALL OF LOGICAL DRUM 1 

0704 395LL0030 AVAILABLE PRIOR TO JANUARY 1962 

TRACE AND RECORD ALTERATIONS IN MEMORY PROGRAM 
TRACES THROUGH PROGRA~ UNDER TEST ICHECKEEI UNTIL ONE OF 
CERTAIN TABOO IN-OUT INSTRUCTIONS IS ENCOUNTERED AT WHICH 
TIME CONTROL IS RETURNED TO CHECKEE. RECORDS SO TRACING ALL 
CHANGI:S EFFECTED IN CORE ~EMORY AS WELL AS ALL EXECUTED 
TRANSFER.S. OUTPUT IS PRINTE:D ON LINE AND/OR OFF LINE. 
AN INTERPRETIVE ROUTINE ON R(LOCATABLE CARDS OCCUPYING 
874 LeCATIONS. 

070'. 395110103 AVAILABLE PR lOR TO JANUARY 1962 

LOAD eIN"'RY CARD IMAGES FROM TAPE TO CURE AND DRUt-'S 
READS BINARY CARD IMAGES FROM TAPE INTO CORE AND ONTO DRUMS 
ANn INITIATES THE: !:=XFCUTION OF THE PROGRAM UPOr..t ENCOUNTERING 
THE IMAGE OF A TRANSFER CARD. 1\ CALLING SEQUENCE ALLOWS 
RECAll OF PROGRAM. 

0704 399MISRTl AVAILABLE PRIOR TO JANUARY 1962 

SQUARE ROOT, flOATING-POINT 
FUll SINGLE-PRECISION ACCURACY 126 BITS/. 
TIMING - 1.224 M.S. ERROR RETURN FOR X NEGATIVE 
AND ,NON-ZERO. TURNS AC INDICATOR OFF. SPACE 
RFQUIREMENTS, 11 LOCATIONS & 2 COMMON. /FASTER 
THIIN NA 034 .. 1, GE SQR, CL SQRT3, CL SQRT2, UA 
SCRT4, UA SQRT3, UA SQRT2, UA SQRTl.1 

0704 399MISRT2 AVAILABLE PRIOR TO JANUARY 1962 

SQUARE ROOr. flOATING-POINT, FORTRAN LIB. VERS ION 
FUll SINGLE-PRECISION ACCURACY /26 ens/. 
rIMING f.308 M.S. ERROR STOP WHENEVER X NEGATIVE 
ANa t.lON-lERO. PRESERVES STATUS OF AC, MQ, ANa 
OIVIOt:; CHECK INDICATORS. SPACE REQUIREMENTS 45 
LOCATIONS ·&2 COMMON. /THIS ROUTINE IS AN 
AOAPTATICN OF HI SRTl.1 
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AVAILABLE PRIOR TO JANUARY 1962 

R!:AD-i1RIJI:: TAPE CONTROL PROGRAM 
FOUR ROUT[NES FORM A PACKAGE WHICH, WHEN USED WITH UA RWTl 
IHINfiRY READ-WRITE TAPE PROGRAM, OIST .. NO .. 120/, ENABLES TilE 
USE.R TO READ AND WRITE ON ANY OF THE HN TAPE UNITS ATTACHEO 
TO THE 704 WITH CONTROL AND WITH A MINIMUM OF TAPE MOVEMENT .. 

0704 404GISG .AVAILABLE PRIOR TO JANUARY 1962 

SORT GENERATOR 
PRODUCES A SORT PROGRAM WHICH WILL SEQUENCE DATA AND 
ARRANGE INPUT IN ASCENDING ORDER 

0704 ljO'jPFCCBA AVAILABLE PRIOR TO JANUARY 1')62 

ABSCLUTE RIN.ARY LOADER 
SELFlOADING PROGRAM .. LOADS ABSOLUTE BINARY CARDS .. 
OCCUPIES 24 FIRST Sl'ORAGE CElLS .. 

0704 I+05PFCR02 AVAILABLE PRIOR TO JANUARY 1962 

CORRELATIONAL RESIDUE COMPUTATIONC 
RESIDUAL DEVIATION BETWEEN OBSERVED VALUES AND 
POiNTS OF THE REGRESSION LINE .. INPUT BY CARlJS,OUTPUT 
ON DCB TAPE .. 

0704 405PFDCB2 AVAILABLE PRIOR TO JANUARY 1962 

ALPHANUMERICAL READING AND Bcn CONVERSION .. 
SAME TASK AS PFDC81 OUT ALSO SUBSTITUES A 
VALID CODE TO DOUBLE PUNCI1ES. 
OCCUPII:.S 133 STORAGE CELLS .. 

0704 405PFELOI AVAILABLE PRIOR TO JANUARY 1962 

MATRIX INVERStON .. 
FLOATING POINT t-'ATRIX INVERSION AND SOLUTION OF 
MATRICIAL EQUATIONSC INPUT 80 CARDS OR BO BCD 
TAPE,ON OR OFF .. LINE PRINTING. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 405PFIDPI AVAILADLE PRIOR TO JANUARY 1962 

lJOUBLE PRECI.SION MATRIX INVERSION 
F LOA TI NG POI NT I NVERS I ON AND SOLUT ION OF LI NE AR 
S'IISTEMS. INr:UT.OUTPUT BY TAPE. THE ORDRE OF THE 
MATRIX IS ILLIMITED .. THE ROUTINE WORKS ALSO 
IN SINGLE PRECISION. 
OCCUPIES 311 STORAGE CEtLSa 

0104 4QSPFMVP1 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUE COMPUT ATI ON. 
DETERI'INATION OF THE M LARGEST EIGENVALUES OF AN 
M .. ORDRE MATRIX AND OF THE CORRESPONDING 
EIGENVECTORS .. ITERATIVE METHOD .. 
OCCUPIES 956 CELLS&VARIAALE BLOC. 

0104 405PFPFOl AVAILABLE PRIOR TO JANUARY 1962 

BINARY PUNCH PROGRAM 
PUNCHING INTO ABSOLUTE DINARY CARDS THt CONTENTS 
OF SEVERAL STORAGE BLOCKS. SELF-LOADING .. 
OCCUPIES CELLS 24 THRU 59 .. 

0101+ 4Q5PFSMLG AVAILABLE PRIOR TO JANUARY 1962 

CHECKSUM CORRECTOR 
SElFlOADING ONE-CARD PUNCHING PROGRAM .. 

0704 405PFlPC 1 AVAILABLE PRIOR TO JANUARY 1962 

ZEROS OF A COMPLEX POLYNOMIAL 
SINGLE PRECISION FLOATING POINT COMPUTATION OF A 
POLYNOMIAL WITH COMPLEX COEFFICIENTS. 
OCCUP I ES 765 STORAGE CtlLSa 

0704 405PFlPRl AVAILABLE PRIOR TO JANUARY 1962 

ZEROS OF A REAL POLYNOMIAL. 
SINGLE PRECISION FLOATING POINT COMPUTATION OF A 
POLYNOMIAL ~ITH REAL COEFFICIENTS 
OCCUPIES 765 STORAGE CEllS. 
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0104 414GL~ARK AVAILABLE PRIOR TO JANUARY 1962 

A MORE ACCURATE RUNGE-KUllA 
A DIFFERENTIAL EQUATIONS ROUTINE UTIllllNG THt METHOO OF 
RUNGE-KUTTA-GILL 10 SOLVE A SET OF N SIMULTA.'..JI::OUS FIRST 
ORDER DIFFERENTIAL EQUATIONS .. USES DOUBLE-PRECISION 
FLOATING POINT ARITHMETIC THROUGHOUT, lARGELY ELIMINATING 
THE EFFECT OF ROUND-OFF ERROR.REOUIRES THE USE OF SHARE 
RCUIINE GL OPPA .. HAS AN OPTION FOR THE USER TO COMPUTE 
H!E DERIVATIVES IN DOUBLE-PRECISION .. PROGRAM RI:QUIRtS TOTAL 
OF 499 (, 6N STORAGESIINCLUOING 331 FOR GL OPPA/ .. CORR .. ! 1,19 

0704 4!SAfBESI AVAILABLE PRIOR TO JANUARY 1962 

BESSEL FUNCTIONS 
BESSEL FUNCTIONS COMPUTES ALL ORDERS OF THE: MOOIFIED 

0704 4t6CSNMBI AVAILABLE PRIOR TO JANUARY 1962 

NEUPANN FUNCT IONS OF LARGE ARGUMENTS 
THIS ROUTINE WILL COMPUTE THE NEUMANN FUNCTION Y!N,lI FOR 
ALL INTEGER ORDERS FROM 0 TO N, IN LARGER THAN 1/, FOR 

LARGE R£:AL VALUES OF I, OR WILL COMPUTE ONLY Y/O,l!. 

070 1, 417PFCI:lNl AVAILABLE PRIOR 10 JANUARY 1962 

OINOMIAL COEFFICIENT-FLOATING POINT 
COfWUTES THE CLASSICAL BINOMIAL COEFFICIENT ANn 
ITS GENEt\ALlSATlQN BY INTERPRETING FACTORIALS AS 
EULERIAN INTEGRALS .. 
OCCUPIES 316 STORflGE CELLS. 

0704 417PFCROI AVAILABLE PRIOR TO JA"IUflRY 1962 

MULTIPLE CORRELATIONS AND REGRESSIONS ANALYSts 
ANALYSE OF LINEAR REGRESSIONS AND CORRELATIONS 
OF K OBSERVATIONS foND P INOEP .. VARABLES .. 
SINGLE OR DOUBLE PRECISION.ESTIMATION OF 
STAI\DARD DEVIATION AND MEAN VALUECINPUT BY 
CARDS OR BY BCD ThPE ... OUTPUT BY ON-LINE OR 
OFF-LINE PRINTING .. 4 TAPES MIN ... REQUIREO. 
SELF-LOADING PROGRhM.. CCRR .. /643 

IBM 0704 PROGRA!>1 LIBRARY ABSTRACT 

0104 '.17PFCSFI AVAILABLE PRIOR TO JANUARY 1962 

DGUI:lLE PRECISION SIGN COMPATIBlllTY 
GRANT::, IDENTICAL SIGNS TO 2 PORTIONS OF 
A flOATING POINT DOUBLE PRECISION NUMBER 
OCCUPIES 47 STORAGE CEllS. 

0104 'd 7PFCSH 1 AVAILABLE PRIOR TO JANUARY 1962 

HYP[IHlOllC SINE AND COSINE,FLOATING POINT.. 
OCCL.:PIES 11 STORAGE CELLS 

070" 417PFDCRl AVAILABLE PRIOR TO JANUARY 1962 

ALPI-"ANUME'RICAL READING AND BCD CONVERSION 
REACING OF 12 .. COLUMN CARDS ALPHANUMERICAllY PUNCHEO 
AND CONVERS [ON INTO 12 WORDS BCD. 
OCCUPIES 112 STORAGE CEllS .. 

0704 417PFSACI AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINT COMPLEX ARITHMETICS .. 
EXECUTION OF MACHINE OPERATIONS 0,\1. COMPLEX NUMBERS 
BY A PROGRAM wRITTEN IN ORDARY MACHINE LANGUAGE .. 
OCCUPIES 328 STORAGE CELLS. 

0704 417PFSOPl AVAILABLE PRIOR TO JANUARY 1962. 

FLOATING POINT DOUBLE PRECISION ARITHMET1CS .. 
EXECUTION OF !-lACHINE OPt:RATtONS O~ DOUI:lLE PRECISION 
NUMBERS BY 1\ PROGRAM WRITTEN IN ORDINARY LANGUAGE 
OCCUPIES 326 STORAGE CELLS .. 

0704 417PFZPQI AVAILABLE PRIOR TO JANUARY 1962 

GENE:RAL POLYNOMIAL PROGRAM 
COMPUTATION OF lEROS OF A POLYNOMIAL WITH 
REAL OR COMPLEX COEFFICIENTS.SElF-LOAOlr-.G. 
METHOD OF NEWTON .. 
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P704 420CSO$01 AVAILABLE PRIOR TO JANUARY 1962 

DUMP STORAGE, CORE. DRUM, AND TAPES 
ndS IS A MODIFICATION OF NO DS1 w&IC& WILL DUMP CORES, DRUMS 
I\ND TAPES, NOT REQUIRING THE USE OF 1\ LOGICAL DRUM FOR SAVING 
THE FIRST 2048 hORDS OF CORE MENOROC A MAGNETIC TAPE /lOGICAL 
1 Te 81 I,S USED FOR SAVING INSTEAD. THE SAME SENSE OPTION AS 
NYOS1 IS USED TO SELECT THE TAP~. WITH CS DSl IT IS POSSIDLE 
TO DU"P ALL OF CORE AND ALL OF LJRUM MEMORY WITH ONE PASS ON 
THE MACHINE. SELF LOADING &INARY DECK. REQUIRES MINIMUM 704 & 
711 CARD REflDER, 727 TAPE AND 716 PRINTER OR AN ADDITIONAL 
1'l.7 TAPE. SUPERSEDED BY CS-DS2 DIST. 496. 

0704 -421AAANVA AVAILABLE PRIOR TO JANUARY 1962 

ANALYSIS OF VARIANCE 
COMPUTES />'EANS,SUMS OF SQUARES,DEGREES OF FREEI10M AND F 
FI\CTOn. FOR UP TO 13 WAY_ ANALYSIS. ANY NUMBER OF VARIABLES 
PER WHY AN[) ANY AMOUNT OF- DATA MAY BE USED. 

0704 '.22NOPCUT AVAILABLE PRIOR TO JANUARY 1962 

POPOUT-A GENERAL PURPOSE PRINT AND PUNCH SUBROUTINE 
THIS SUBROUTINE IS II MODI.FICATJON OF GLDUT-2 CAPABLE OF 
PERIPHERIIL ANDIOR ON-LINE PRINTING ANDIOR PUNCHING OF UP 
TO 120 CHARACTERS. OTHER OIFFERENCES WITH GLOUT-2 ARE---

1. eN-LINE PRINTING IS NOT ECHO CHECKED. 
2. TAPE WRITING IS NOT CHECKED BY RE-REAOING. 
3. LOCATIONS OF CALL SEQUENCE ERRORS ARE NOT PRINTED. 
4. THE END-OF-TAPE TEST IS MAD~. 

THE SLBROUTlNE USES 347 INSTRUCTION CElLS & 51 ERASABLE CEllS 

0704 423BSIITN AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION ARC TANGENT INSTRUCTION 
cm'~PUTES DOU~LE PRECISION ARC TANGENT OF A DOUBLE 
PI{ECISION ARGUMENT, AS DESCRIBED IN BS tNTP. 
REQUIRES 8S INTP AND 25 COMMON STORAGES. 
BS AT/'; REQUIRES 73 STORAGE LOCATIONS. 

0704 423BSDCHl AVAILABLE PRIOR TO JANUARY 1962 

BCD TO BINARY CONVERSION OF UNRESTRICTED INTEGERS .. 
CONVERTS A BCD INTEGER OF 6 OR 12 CHARACTERS TO A 
BINARY INTEGER. ASSUMES THAT SIGN IS IN FIRST BIT 
POSITION OR OVERPUNCH OVER LEFTMOST POSITION. 
RANGE IS -3'.,359,738.367 TO t:34,359,738,367. USES 63 
STORAGE CEllS PLUS 4 COMMON. 

I.6M 0704 PROGRAM LIBRARY ABSTRACT 

0704 1,23BSFREl AVAILABLE PRIOR TO JANUARY 1962 

BINARY TO flCD CONVERSION OF UNRESTRICTED INTEGERS .. 
CONVERTS A BINARY INTEGER TO A PACKED BCD INTEGER OF 
12 CHARACTERS. SIGN ~Ill APPEAR AS LEFT MOST CHARACTER. 
ROUTINE ACCEPTS ANY PLUS OR MINUS BINARY INTEGER THAT 
DUES /l,OT EXr.EED THE CAPACITY OF A 70 t• WORO. USES 33 
STORAGE CElLS PLUS 3 COMMON. 

070 1• 423BSGC I AVAILABLE PR lOR TO JANUARY 1962 

I.NTEGRATION BY GAUSSIAN QUA[)RATURE 
INTEGRATES OVER INTERVAL IA.BI BY 3.4, ••• ,IC,16, OR 32 
POINT QUADRATURE. WILL BREAK IAtEll INTO K EQUAL 
INTERVALS, IF DESIRED. REQUIRES 197 STORAGE. 

0704 423BSHQI AVAILABLE PRIOR TO JANUARY 1962 

INHGRATION BY HERMITE QUADRATURE 
HH~GRATES FROM MINUS INFINITY TO PLUS INFINITY BY 
3.4 ••••• 10.15. OR 20 POINT QUADRATURE. REQUIRES 192 STORAGE. 

0704 424ANE201 AVAILABLE PRIOR TO JANUARY 1962 

ARGONNE LEAST SQUARE LEGENDRE POLYNOMIAL FIT 
GIVEN N INOT MORE THAN aOI POINTS, CALCULATES IN FLOATING 
POINT THE COEFFICIENTS FOR THE EXPANSION IN LEGENDRE POLY
NOMIALS INOT MORE THAN 201 IN THE LEAST-SQUARES SENSE, AND 
THE VARIANCE OF THE DATIl FROM THE CALCULATEO CURVE .. REQUIRES 
BK CORE MEMORY. COMPLETE INCLUDING NYINPl, UASl:Cl, SCPNFX. 
UAINVI, UASQRt" MUPFD2, AND MUOUT2. INPUT FROM CARDS OR TAPE. 
MURA PRINT BOARD. OPTION FOR WEIGHTS OF POINTS EQUAL TO 1, 
l!Y. OR ARBITRARY. ACCURACY TO 5 SIG. FIGURES FOR CASES 
TESTEl). 

070'.. 425WBCTB2 AVAILABLE PRIOR TO JANUARY 1962 

CARC TO TAPE, fl INARY 
IS A ~ElF-LOADER TO WRITE ONE BINARY FILE ON TAPE 1 FfWM 
NON-RELUCATABLE BINAR);,,,.-C.AROS. ~ITH we TSB2 ICF.I IT CONVERTS 
It. PROGRAM FRO~ CARDS TO TAPE IAlSO READ BY WB RWT4/. 
LOCATIONS A THRU B INTO WI-<ICH WB TSB2 WILL LOAD THE RtCORD 
fiRE SPECIFIED ON A CONTROL CARD AND MUST INCLUOE All EFHCT
IV!:. LeflDING ADDRESSES IN THE DECK BETwEEN THE CONTROL CARD 
ANO ~EXT TRANSFER CARD. CONTROL CARDS CAN WRITE TAPE LOADER 
Wf! TS132 BETWEEN PROGRAM RECORDS. ABSOLUTE BINARY CARDS AND 
TAPE RECORDS ARE CHECKSUM TESTED. ALSO RTT TEST IS UStD. 

IBM 070'+ PROGRA~ lIBRARY r.BSTRACT ·············It······ .. ············· .............................. . 
070-4 425~BPTDl AVAILABLE PRIOR TO JANUARY 1962 

OE:CIMAL TAPE DUMP 
PRINTS CONTENTS OF A SPECIFIED RECORD AND FILEt WRITTEN BY 
WBRhT4, FROM A SPl:CIFIED TAPl:, ON-AND/OR OFF-lINE IN flOATING 
DECIMAL FORM, 8 WORDS PER LINE, WITH OCTAL NUMBERING. 
ORIGINAL MACHINE CONDITION CANNOT BE RESTORED. PROGRAM IS 
SELF LOADING AND USES 990 LOCATIONS. PRINTING IS SPECIFIED BY 
CONTRCl CARDS ANDIOR BY MANUAL CONTROL. 

070-4 425WBSRVI AVAILABLE PRIOR TO JANUARY 1962 

SERVICE-jAPE GENERATOR 
WRITES A SERVICE TAPE CONSISTING OF SERVICE ROUTINES, 
O[BUGGING ROUTINES, AND PRODUCTION PROGRAMS. THE ROUTINE 
PUNCHES OUT ONE CARO LOADERS WHICH ARE USED TO CAll TliE 
PRODUCTION PROGRAMS FROM THE SERVICE TAPE 

070-4 425WBTSB2 AVAILABLE PRIOR TO JANUARY 1962 

BINARY TAPE LOADER 
IS A SELF-LOADER THAT LOACS THE NEXT RECOI{D ON TAPE I, IN THE 
WEl CTB2 FORMAT, INTO LOCATIONS A THRU B AS SPECIFIED BY WORDS 
3 AN~ 4 OF THE RECORD AND TRANSFERS CONTROL TO THE LOCATION 
IN THE. ADDRESS OF ~ORO B-A&6. IT WILL NOT LOAD OVER ITSELF, 
AND SO MAY BE ~EENTERED TO LOAD SUBSEQUENT RECORDS. WITHOUT 
BOOTSTRAP FEATURE, IT CAN BE ASSEMBLED ANYWHERE IN CORE. 
READING IS VERIFIE[) BY BOTH CHECKSUM AND RTf TESTS .. 

0704 425WBTTC2 AVAILABLE PRIOR TO JANUARY 1962 

TAPE TO TAPE COPY ~ITH CHANGES 
COPIES PROGRAM AND DATA TAPES WITH WB FORMAT AND PROVIDES 
A MEANS OF CORRECTING A SPECIFIED RECORD/S/. 

0704 427NSMRG2 AVAILABLE PR lOR TO JANUARY 1962 

3 ~AY MERGE PROGRAM 
STARTING hITH ONE: PRE-BLOCKED FILE EACH ON THREE INPUT TAPES, 
PROGRAM MERGES ONTO THREE OTHER TAPES. PROCESS IS REPEATED 
BACK AND FORTH AS LONG AS NECESSARY, WITH LENGTH OF BLOCKS IN 
SORT INCREASING IN MULTIPLES OF 3, UNTIL COMPLETE FILE IS IN 
SORT.. PROGRA~. THEN UNPACKS BLOCKS INTO ORIGINAL SPECIFIED 
R[CORO SIZE.. COMMENTS AS TO NUMBI::R OF PASSES MADE AND NUMElER. 
OF SEC;UENCES REMAINI~G ARE PRINTED OUT ON LINE. PROGRAM 
REQUIRES 7 TAPE UNITS AND ETT ORDER. PROGRAM NORMAllY 
FOllOWS NS SRT2, SORT PROGRAM. CORRI -465 

16M 0704 PROGRAM lIBRARY ABSTRACT 

0704 427NSSRT2 AVAILABLE PRIOR TO JANUARY 1962 

SORT PROGRA~ 

REAOS RECORDS FROM TAPE, PACKS INTO OPTIMUM BLOCK SIZE AND 
WRITES BLOCKS OUT ON THREE OTHER TAPES rN BINARY.. SORT IS 
LOGICAL WITH SIGN Blf TREATED AS MAJOR SORTING 8IT IN wORD. 
SORTIr-.G METHOD USED IS ACORESS SORT. MAXIMUM BLOCK SIZE IS 
832 WORDS FOR 4K CORE, 8000 ~ORDS FOR 32K.. PROGRAM NORMALLY 
PRI:CEDES NS MRG2, 3-WAY MERGE PROGRAM. CORRI 465 

0704 428 GSSTPR AVAILABLE PRIOR TO JANUARY 1962 

THERMODYNAMIC PROPERTIES OF STEAM ANO WATER 
A SET OF SUBROUTINES TO BE USED IN VARIOUS COMBINATIONS WITH 
ONE ANOTHEn. TO PRODUCE VALUES FOR HE HERMODYNAMIC PROPER
TIES CF STEAM AS TABULATED BY KEENAN AND KHSSII RESULTS CAN 
BE COMPUTED FOR PR[SSURE. TEMPERATURE, ENTHALPY. ENTROPY. 
VISCOSITY, SPHIFIC VOlU:-:ET AND QUALITY IN TERMS OF ONE OR 
hO OF THE OTHER PARAMETERS IN THE WET, DRY, SATURATED, OR 
LIQUIC REGIONS It&EREVER APPlICABLEC CORRI a52 

0704 429BAN203 AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBER GENERATOR 
UNIFORM AND NORI-'AL RANDOM NUMBER GENERATOR- PRODUCES 
U/,;IFORM ME"'OER IF ENTERED wITH ACC POSITIVE AND 
3NORMAl IF ENTERED WITH ACC NEGATIVE-FL PT-42 WORDS-NO 
COI>'I>'ON-ME THOD OF CONGrtUENCES 

0704 432~UMMH AVAILABLE PRIOR TO JANUARY 1962 

MURA ~ATRIX MULTIPLY IFLOATING POINTI 
MULTIPLIES AN MXN MATRIX BY AN NXC MATRIX TO GIVE AN MXQ 
MATRIX. THE ELEMENTS OF EACH MARTIX ARE SEQUENTIAllY LOCATED 
BY ROilS. REQUIRES 88 WORDS PROGRAM PLUS 7 TEMPORARY. 

0704 432MUMASI AVAILABLE PRIOR TO JANUARY 1962 

"IURA MATRIX ADD OR SUBTRACT. FIXED POINT 
GIVEN MATRIX A, ADO TO OR SUBTRACT FROM IT MATRIX B, IN FIXED 
POINT ARITHMETIC. RESULTING IN MATRIX C.. OCCUPIES 30 WORDS 
OF STORAGE. 
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0704 ~32MUMTRI AVAILABLE PRIOR TO JANUARY 1962 

SQUARE MATRIX TltANSPOSE ON ITSELF 
TO SUPPLY THE TRANSPOSE OF II MATRIX STORED ROW-WISE IN CORE 
STORAGE AND PLACE: IN THE SAME LOCATIONS AS HIE ORIGINAL 
MATRIX.. PROGRAM REQUIRES 33 rJOROS PLUS 4 TEMPORARY.. AN 80 
BY BO MATRIX 15 TRANSPOSEC IN LESS THAN 800 MICROSECONDS. 
CORRI 472 

0704 432~URI\Ll AVAILABLE PRIOR TO JANUARY }962 

MURA UPPER RELOCATABLE BINARY LOADER lONE CAROl 
LOADS STANDARD RELOCATABLE BINARY CARDS WItHOUT ALTERATION OF 
LOADING ADDRESSES. EXECUTES TRANSFER CARDS.. OCCUPIES LAST 
22 "OROS OF MEMORY. SELF LOADING. 

0704 432MUR104 AVAILABLE PRIOR TO JANUARY 1962 

MURA REFLECTED 704 
CAUSES THE 704 TO BEHAVE LlKE A 401 IN ITS ROLE AS A READER 
AND PRINTER OF CARDS.. 50 WORDS PROGRAM PLUS 24 WORDS FOR 
LOWER BINARY LOADER. REACER A"lO PRINTER OPERATE AT FULL 
SPEED .. SUPERSEDES MU 104R D.IST. 253 .. 

0704 432MUSCOI AVAILABLE PRIOR TO JANUARY 1962 

SCOPE GRID PLOTTER 
TO DISPLAY ON THE 740 OUTPUT RECORDER A GRID OF HORIZONTAL 
AND VERTICAL LINES .. PROVISION IS MADE FOR PLOTTING CERTAIN 
SPECIFIED LINES HEAVIER THAN OTHERS. PROGRAM REQUIRES 53 
WORDS STORAGE PLUS 2 TEMPORARY. 

0701t 43"JMCI nn AVAILABLE PRIOR TO JANUARY 1962 

I fERATION t ONE OR TWO VARlAALES 
GIVEN X-FIX.YI, Y-G/X,Y/, TO FINO A VALUE FOR X ANO '1' 
WITHIN A GIVEN EPSILON OF RELATIVE ERROR .. 
REQUIRES 265 WORDS PLUS 36 ERASABLE STORAGES .. CORR. 1442 
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0704 435MA'CEQ AVAILABLE PRIOR TO JANUARY 1962 

nETERMINANT EXPANSION 
THIS ROUTINE CALCULATES H-E CHARACTERISTIC EQUATION OF M OF 
THE DETERMINANT Mt.1 lAMBDA. REQUIRES 390 WORDS OF STORAGE £. 
COIIMON THRU COMMON r. 2N r. 9 WHERE N--ORDER OF THE MATRIX 
CORRI 1024 

0704 435MAMHIo! AVAILABLE PRIOR TO JANUARY 1962 

MATRIX MULTIPLICATION 
MULTIPLIES TWO MATRICIES OF THE fORM A X B - C IN FLOATING 
POINT ARITHMETIC REQUIRES 77 WORDS OF STORAGE 

0704 435MA.POLM AVAILABLE PRIOR TO JANUARY 1962 

POLYNOMI AL E-XPANS ION 
COMPUTES THE POLYNOMIAL RESULTING FROM THE MULTIPLICATION OF 
LINEAR AND QUADRATIC FACT'ORS9 REQUIRES 139 WORDS OF STORAGE 
PLUS 62 WORDS OF COMMON STORAGE 

0704 43bAAATM2 AVAILABLE PRIOR TO JANUARY 1962 

ATMOSPHERIC DATA SUBROUTINE 
GIVEN A GEOfolETRIC ALTITUDE H IN THE RANGE 0 TO 295,000 FEET, 
COMPUTE THE FOllOWING -UANTITIES - 1 TEMPERATURE liN DEGREES 
RANKINE/. 2 DENSITY RATIO. '3 PRESSURE RATIO .. 4 VELOCITY OF 
SOUND IFT .. /SEC .. I .. ROUTINE REQUIRES 158 CELLS PLUS COMMON 
STORAGE AS NEEDED FOR S-RT SUBROUTINE. 

0704 439NA0290 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL CATHODE RAY TUBE COUPLE SUBROUTINE .. 
THIS SUBRCUl'INE WILL DRAW A SUB-DIVIDED GRID,WRITE A TITLE A 
TOP OF GRID,WRITE A LABEL AND APPROPRIATE SCALE LABELS,AND PL 
OT POINTS,OR SYMBOLS fOR POINTS ON THE: 740 CRT OUTPUT RECORD 
ER. 

0704 441 CSTYD AVAILABLE PRIOR TO JANUARY 1962 

HOAC IP.SEUDO COMPUTER I SIMULATOR 
THIS COMPUTER IS DESCRIBED IN THE BOOK DIGITAL 
COMPUTER PROGRAMMING BY D .. 0 .. MC CRACKEN 

Ifl~ 0704 PROGRAM LIBRARY ABSTRACT B - 704 

AVAILABLE PRIOR TO JANUARY 1962 

!H:SI::T AND CLEAR CORE AND r~ LOGICAL DRUMS 
O"lt CARD SELF LOADING PR0\:iRAM TO CLEAR CONSECUTIVE LQGICAL 
DfWtJS, CORES. AC, Me, AND ALL INDEX REGISTERS .. 10 RESET 
TRAP, CHECK, DIVIDE CHECK, AC OVERflOW, MQ OVERFLOW AND All 
SENSE LIGHTS [JEFORE LOADIt-;G IN NEXT CARD. CORR! 461 

0104 445PEPARD AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIATION AND PARTIAL DIFFER. OF RATIONAL FUNCT .. 
fO OPERATE ON AN EXISTING PROGRAM FOR A FUNCTION IN CORE 
STORAGE AND GENERATE THE OERIVATIVE OF THE FUNCTION .. 

070', 446PECSMO AVAILABLE PRIOR TO JANUARY 1962 

GENERAL CARO LOADER SUB ROUT INE GROUP 
TO REAO AND TRANSLATE HOllERITH DATA PUNCHED ON CARDS. 
EITHER ON Uf'.;E OR FROM BCD TAPE PREVIOUSLY PREPARED BY THE 
CARO-TO-TAPE UNIT, IN A VARIABLE FORMAT CONVERTING HOLLERITH 
TO BCD, OCTAL INTEGERS 10 BINARY INTEGERS, FIXED DECIMAL 
TO FLOATING BINARY, AND FIXED DECIMAL TO FIXED BINARY .. 

0104 449Mt.9SIM AVAILABLE PRIOR TO JANUARY 1962 

LOADS BINARY ABSOLUTE, CORRECTION AND TRANSFER 
CARDS-SIMULATES 109 EXECUTION OF PROGRAM .. BY MEANS OF CONTROL 
CARDS, LOGICAL TRACE IS AVAILABLE. BY HEANS OF CALL CARD, 
MEMORY DUMP IS AVAILABLE. CaRR/ 471 

0704 450RWDE2F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT ADAMS-MOULTON. RUNGE-KUTTA INTEGRATION 
INTEGRATES A SYSTEM OF N SlMULTANI::OLis. FIRST ORDER, ORDINARY 
DIFFERENTIAL EQUATIONS. OPTION OF USING EITHER 4TH ORDER 
RUNGE-KUTTA METHOD OR 4TH ORDER PREDICTOR-CORRECTOR METHOD 
IADAMS-MOULTON! IS PROVIDED. ALSO OPTION OF AUTOMATIC ERROR 
CONTROL WITH V~RIABLE STEP-SIZE IS PROVIOED .. INPUT AND OUT
PUT ARE SINGLE PRECISION BUT DOUBLE PRECISION [S USED INTER
NAllY TO CONTROL ROUND-OFF ERRORS .. REQUIRES 12N & 3 CELLS 
FOR DATA AND 610 WOROS FOR PROGRAM .. 
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010 fl 450RW0E3F AVAILABLE PRIOR TO JANUARY 1962 

FLOAT .. PT. MILNE. RUNGE-KUTTA INHGRAT. OF 2ND ORO. EQ. 
INTEGRATES A SYSTEM OF N SIHULTAN[OUS, SECOND ORDER, ORDINARY 
DIFFERENTIAL EQUATIONS WITH MISSING FIRST DERIVATIVES .. OPTION 
OF USING EI1'HER 4TH ORDER RUNGE KUTTA METHOt) OR 5TH ORDER 
'-IIlN!: METHOD IS PROVIDED .. ALSO OPTION OF AUTOMATIC ERROR CON
TROL \<lITH VARIABLE SrEP-SIZE IS PROVIDED. INPUT AND OUTPUT 
~RE SINGLE PRECISION OUT DOUBLE PRECISION IS USEO INTERNALLY 
ro CONTROL ROUND-OFF ERRORS .. REQUIRES 19N & 3 CELLS FOR DATA 
\~D 684 WCROS FOR THE PROGRAM .. 

0704 451CLDEQF AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN DIFFERENTIAL EQUATIONS 
SOLVES SET Of N SIMULTANEOUS FIRST ORDER DIFFERENTIAL 
EQUATIONS .. THIS IS CLOEQ MODIFIED FOR FORTRAN .. DECKS CONSIST 
OF A PARTIAL SOURCE PROGRAM CONTAINING MAINLY EQUIVALENCES 
AND A RELOCATABLE BI.NARY DECK wITH FORTRAN CONTROL CARD. 
PARTIAL SOURCE PROGRAM RESTRICTS N TO 50 OR LESS BUT THIS 
CAN EASILY BE CHANGED AS PER WRITE-UP. USES It06 LOCATIONS 
AND 3 COfo'MON .. REQUIRES GM XlOCF OR ITS EQUIVALENT. 

0704 451CLDFRT AVAILABLE PRIOR TO JANUARY 1962 

OEFeR T 
A PARTIAL SOURCE PROGRAM TO BE USED WlTH THE PROGRAMMERS OWN 
SOURCE PROGRAM IN WHICH HE USES THE FORTRAN DIFFERENTIAL 
ECUATIONS FUNCTION. CL DEQF. SEE THE WRITE-UP OF THE LATTER, 
DEFeRT HAS NO WRITE-UP OF ITS OWN .. 

0104 452SCTRIV AVAILABLE PRIOR TO JANUARY 1962 

TRIVARIATE .T',ABLE LOOK-UP 
EVALUATES THE FUNCTION W - F/X,Y,ZI AND ITS THREE PARTIAL 
DERIVATIVES BY LINEAR INTERPOLATION WHERE W HAS BEEN 
TABULATED AS A FUNCTION OF X,Y.AND Z .. THE TABULATED 
FUNCTION TABLE MAV BE STORED ON DRUM OR IN CORE. All,] OUT 
OF RANGE ERROR RETURN IS PROVIDED FOR EACIi VARIABLE .. 
ROUTINE REQUIRES 208 STORAGE CElLS PLUS 25 COMMON .. 

193 
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0704 4SSBE·SCBl AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE ROW OR COLUMN BIt-lARY CARD PUNCH 
OPERATES AS A SUBROUTINE TO PUNCH OUT ON-LINE A BLOCK 

OF CORE STOR'AGE AS ABSOLUTE ROW OR COLUMN DATA CARDS. 
MAY BE USED TO PUNCH EITHER ROW BINARY OR SHARE STANDARD 
COLUMN BINARY CARDS. A LOADING ORIGIN DISTINCT FROM 
THE ORIGIN OF THE BLOCK PUNCHED MAY BE SPECIFIED. 

78 PROGRAI'" & 16 CO"MON. 

0704 4'350ETCBl AVAllABLE PRIOR TO JANUARY 1962 

BINARY TAPE-TO':CARD SIMULATOR 
PUNC.HE:S OUT ONE OR MORE FILES OF BINARY CARD IMAGES 

FRO" TAPE 4 USING THE ON-UNE PUNCH. PRODUCES SHARE 
STANDARD COLUMN BINARY CARDS. OPERATES AS A NON-SELF-
LOACING EXECUTIVE ROUTINE. PUNCH OPERATES AT FULL SPEED 
FOR EACH GROUP OF 24 CARDS. PROGRAM STORAGE 130-1311 
OCTALI ERASABLE STORAGE 1132-15131 OCTAL. 

0704 458GDNUMB AVAILABLE PRIOR TO JA~UARY 1962 

CRT ~UMBER PLOT 
PLOTS ANY DECIMAL DIGIT DISPLAYED IN A 15 X 10 ARRAY WITH ANY 
GIVEN C.OORDI.NATES.. THE PLOT ]S HADE 5 TIMES. SENSE 
SWITCH 1 CONTROLS TH( INTENSITY OF THE PLOTS. 

0704 460M{CNTl AVAILABLE PRIOR TO JANUARY 1962 

C.ONTRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR FORM. 
THIS SUBROUTINE CONTRACTS A REAL, SYMMETRIC 
MATRIX STORED IN SQUARE FORM TO THE MORE 
EFFICIENTLY STORED TRIANGULAR FORM. 

0104 460MIEXAl AVA[LABLE PRIOR TO JANUARY 1962 

EXPAND TRIANGULAR MATRIX TO SQUARE SYMMETRIC FORM. 
THIS SUBROUTINE EXPANDS A REAL MATRIX STORED IN 
TRIANGUl"R FORM TO THE SQUARE SYMMETRIC FORM. 

IBM 0104 PROGRA~ LIBRARY ABSTRACT .. ............... ....... ... ....... .......... ...... ...... ........ . 
0704 460MIHDII AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUF.S AND VECTORS OF A REALI SYMMETRIC MATRIX. 
THIS SUBROUTINE DIAGONALIZES A REALI SYMMETRIC 
MATRIX BY f.'EANS OF JACOBIS METHOD WHEN THE MATRIX 
ELE~ENTS ARE S INGLE-PREC I S ION, FLOATING-POINT 
NUMBERS STOReD IN TRIANGULAR FORM. MATRICES OF 
LARGE ORDER. HI ARE DIAGONALIZED IN A TIME 
PROPORTIONAL TO N CUBED AND WITH A MINIMUM NUMBER 
OF ROTATIONS. SUPERSEDED BY HI HDI4, OIST. 691. 

0704 460lolIMAUG' AVAILABLE PRIOR TO JANUARY 1962 

PRH}M. EIGENVALUE PROB .. OF A COMPLEX HERMITIAN MATRIX. 
THIS SUBROUTINE CONVERTS A COMPLEX HERMITIAN MATRIX 
H OF ORDER N STORED IN STANDARO FORM ISEE 015T. 851 
INTC A REAL SY~fo1ETR(C MATRIX 5 OF ORDER 2N. 5 HAS 
THE PROPERTY THAT ITS EIGENVALUES AND EIGENVECTORS 
ARE SIMPLY RELATED TO THOSE OF H, AND THEY CAN BE 
DETER"INED USING SUBROUTINE HI HOIl (THIS D15T.I. 

0704 460MIQPM1 AVAILABLE PRIOR TO JANUARY 1962 

OPERATE ON A REAL, SYMMETRIC MATRIX .. 
ANY FUNCrIONAL OPERATION ISPECIFIED BY THE USER I 
IS PERFORMED ON A REAL. SYMMETRIC MATRIX STORED 
IN TRIANGULAR FORM. THIS IS ACCOMPLISHED BY 
TRANSFORMING THE MATRIX TO A OIAGONAL BASIS, 
PERFORMING THE OPERATION ON THE EIGENVALUES, AND 
BACK-TRANSFORMING TO THE ORIGINAL BASIS. 

0101t' 462StFPT I AVAILABLE PRIOR TO JANUARY 1962 

FLOA'1'ING POINT TRAP ROUTINE THIS ROUTINE SETS 
UNDERfLOW REGISTERS TO ZERO AND PROCEEDS I ON OVERflOW 
STOPS WITH CAUSE INDICATION IN ACC 

0704 464IBTfL AVAILABLE PRIOR TO JANUARY 1962 

TfIE TRANSPOR.TATION PROBLEM, FLOW- OR HUNGARIAN METHOD 
INPUT FROM CARD OR TAPE. COMPUTATION ENTIRELY IN CORE-STO-
RAGE. RESTRICTIONS ••• N SMALLERI EQUAL 6001 M. N&.1 & 2. N&H 
& 700 SMALLER. THAN HIGH SPEED STORAGE AVAILABLE. CORR./saa, 
644, 701 1 796 

IBM 0704 PROGRAM LIBRARY ABSTRACT . ................................................................. . 
0704 4(:j6RL0178 AVAILA8L~ PRIOR TO JANUARY 1962 

FIXED POINT LOGARITHM 
COMPUTES LOGARITHM OF X IN FIXED POINT USING A RAND APPROX •• 
MAX ERROR IS 3 IN THE EIGHT DEtIMAL PLACE. REQUIRES 41 
CELLS PLUS 2 COMMON. REPLACES RLD03a. TIME 3.; MS 

0104 467BECSBI AVAILABLE PRIOR TO JANUARY 1962 

RELCCATABLE BINARY LOAOER 
LOAOS ABSOLUTE ANC RELOCATABLE DATA CAROS AND TRANSFER 

CARDS, ABSOLUTE CORRECTIONITRANSFER CARDS, AND ORIGIN 
CARDS FOR RELOCATABLE LOADING. EITHER ROW OR SHARE 
STANDARD COLUMN BINARY CARDS MAY HE LOADED. THE MODE 
BEING UNDER CONTROL OF BINARY CORRECTION CARDS. TUE 
ALGORITHM FOR RELOCATABLE LOADING IS THE SAME USED 
BY THE FORTRAN I FOUR-CARD LOADER. OCCUPIES 0-265 
OCTAL LOCATICNS. CORRI 490. 

0704.I.J68 CFOOo;.8 AVAILABLE PRt'OR TO JANUARY 1962 

LOGICAL MEMORY SORT, MINIMUM TIME 46 
SORTS ON ,.. SELECTED BITS OF N CONSECUTIVE ONE-WORD ITE:MS 
IN CORE STORAGE. REQUIRES I1S STORAGES &. N COMMON. TIMING 
1.192.N.M &. .. 192MN & C76 "'M &. 1.1/ MS. 

0704468 CF0064 AVAILABLE PRIOR TO JANUARY 1962 

GENERALIlED TAPE SORTING ROUTINE '+6 
INPUTS ONE FILE OF ITEMS FROM LOGICAL TAPE 2, PLACES THE 
I TEMS IN ASCENDING LOGICAL SEQUENCE US9N1 30R5 STORAGE ANO 
TAPES 3.4.5. AND 6 1 AND WRITES A SORT EO OUTPUT TAPE. INPUT 
AND OUTP.UT HAY BE IN EITHER THE BINARY MODE OR THE BCD 
MODE. REQUIRES 810 STORAGES & lOMMON 4SS97NlT54 BY USER. 

0704 469. NUBESI AVAILABLE PRIOR TO JANUl\RY 1962 

BESSEL FUNCTIONS FOR REAl ARGUMENT AND ORDER 
FOR A GIVEN REAL ARGUMENT AND ORDER, COMPUTES 
THE BESSEL FUNCTIONS J,Y,EXP/-XI.J,OR EXP/X/.K. 
NOT RESTRICTED TO INTEGRAL ORDER. CaRR. 986 

IBM 0104 P.ROGRA'" LIBRARY ABSTRACT 
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0704 470ELBElO AVAILABLE PRIOR TO JANUARY 1962 

704 COMPtLER: FOR BELL LABORATORY INTERPRETIVE SYSTEM 
COMPILES 650 PROGRAMS WRITTEN FOR TH£: DELL LABORATORY 
INTERPRETIVE SYSTEM. THE COMPILER PRODUCES A SAP PROGRAM 
WHICH INCLUDES ANY REQUIREO LIBRARY ROUTINES. ANY 
VIOLATIONS ENCOUNTERED BY THE COMPILER ON THE BELt SYSTEM 
WILL BE INDI.CATED BY A REM CARD AND COMPILING WILL USUALLY 
CONTINUE. THE COMPILER REQUIRES 8K CORE MEMORY, HALF WORD 
ARITHMETIC AND 4 TAPES ON LINE. RESULTANT 104 OBJECT 
PROGRAM SHOULD BE ABLE TO BE RUN ON ANY 104. 

0704 413 CSBULl AVAILABLE PRIOR TO JANUARY 1962 

ONE CARD ABSOLUTE BINARY UPPER LOADER. 
lOADS ABSOLUTE BINARY CARDS, C.HECKING SUMS AND 
TRANSFERRING PROPERLO REGAROLESO OF THE INITIAL 
MACHINE CONDITION .. CHECK SUMS CANNOT BE [GNORED. 

0704 414NUMXEW AVAILABLE.PRIOR TO JANUARY 1962 

EIGENVALUES AND EIGENVECTORS SYMMETRIC HATRIX - FJ 
COMPUTES EIGENVALUES AND EIGENVECTORS IIF DESIREDI OF A REAL 
SY"METRIC MATRIX OF UP TO 81 BY 81 FOR 8K MACHINE, UP TO 115 
BY 175 FOR 32K MACHINE. GIVENS METHOD IS USED FOR EIGEN
VALUES. A METHOD DUE TO WILKINSON IS USED TO FIND VECTORS. 
THE MATRIX IS ASSUMED GIVEN IN FIXED POINT IN CORE STORAGE .. 
OUTPUT OF EIGENVALUES AND VECTORS AS FIXED POINT BINARY 
NUMBERS IS ON A BINARY TAPE. VALUES ALSO AVAILABLE IN CORE 
STORAGE. EIGENVECTORS MORE ACCURATE THAN HXEV. APPROXIMATE 
TIME .1 TIMES N S<:UARED SECONDS FOR N BY N MATRIX .. CORR./S4S 

0704 417ERMPR2 AVAILABLE PRIOR TO JANUARY 1962 

'STEPWI SE HUL TIPLE REGRESS ION PROCEDURE 
PERFORMS A STEPWISE MULTIPLE LINEAR REGRESSION ON M SETS 
OF DATA tONTAINING N INDEPENDANT VARIABLES AND ONE DEPENDANT 
VARIABLE. EACH SET OF DATA CAN 8E WEIGHTED.. A SUBSET OF K 
COEFFIC1ENTS. K EQUAL OR LESS THAN N, IS OBTAINED THAT ARE 
SIGNIFICANT AT A SPECIFIED SIGNIFICANCE LEVEL. PREDICTED 
VALUES OF DEPENDANT VARIABLE ARE CALCULATED. 
RESTRICTI.ONS -INDEPENDANT VARIABLE LIMITED TO 59 - SETS OF 
OBSERVATIONS UNLIMITED - 8K CORE AND 3 TAPES REQUIRED 
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0104 4.aOCEFlP AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN LINEAR PROGRAP.MING COUE. MAK SIlE, 51 ROWS BY 
q1 COLUMNS INCLUDING ALL FUNCTIONALS BUT EXClUDING ARllFICtAL 
COLUf".NS AND RIGHT .... AND SIDE. DESIGN IS MODULAR WITHIN ltMITS 
OF FORTRAN. ALGORITHM INCLUDES PHASE I, ARBITRARY TRANSFORMA
TIONS AND COMPOSITE ALGORITHM. SPEED QUITE GOOD BUT PRECI
SION CNLY FAIR. COMPUTED TOLERANCES USED TO PARTIALLY OFFSET 
I NADHUAC Y OF SINGLE PREC I S lOti FLOAT I NG PO INT. THE TOLERANCE 
IN STATEMENT 109 MAY HE CRITICAL. MAKING IT LARGE HAS EFFECT 
OF BYPASSING COMPOStT'E ALGORITHM. COMPILE TIME ABOUT 15 MINS 

0704 4BOCEb50S AVAILABLE PRIOR TO JANUARY 1962 

SIMULATE BASIC 650 CO,,",PUTER WITH 704. COOED FOR aK [lUT 
SHOULD WORK ON 4K IF ONLY 1'~04 LOCATIONS USED FOR 650 PROG. 
USES CE 650W TO SIMULATE 650 INPUT PLUGBOARD. TAPE INPUT IS 
MANDATORY. ISSUEO ONLY AS BINARY DECK. CORRI 562 

0704 480CE650W AVAILABLE PRIOR TO JANUARY 1962 

SIMULATES INPUT PLUGBOARD OF BASIC 650. READS BCD 
TAPE 9 AND WRITES BINARY TAPE 10. FOR USE WITH ct:: 650S. 
CODED FOR BK BUT SHOULD WORK 01\1 4K.. ISSUED ONLY H~ QINARY. 

0704 4B1CAOOJl AVAILABLE PRIOR TO JANUARY 1962 

TA. I PLE PREC I S ION SQUARE ROOT 
OBTAlf'\S THE SCUARE ROOT OF A TRIPLE PRECISION NUMBER. 
CA045 MUST BE IN CORE. REQUIRES 55 Cf:LLS & 23 COMMON. 

0704 481CA0045 AVAILABLE PRIOR TO JANUARY 1962 

TRIPH PRECISION ARITHfoIIETlC 
ADO, SUBTRACTS, MULTIPLIES OR DIVIDES TWO TRIPLE PRECISION 
NUMBERS. A TRIPLE PRECISION NUMBER liAS 1 CELL FOR EXPONENT 
AND Z CELLS fOR THE FRACTION. PROVIDES 20 DECIMAL PLACES OF 
ACCURACY. REQUIRES 319 CELLS & 12 COMMON 

tBM 0104 PROGRAM LIBRARY ADSTRACT ................................................................. 
0704 483NA0296 AVAILABLE PRIOR TO JANUARY 1962 

SPLINE CURVE FIT 
FlTS A SET OF POINTS WITH A CONTINUOUS FUNCTION THAT 
ACTS L IKE AN lOEAL SPL INE IN TUT THE FIRST AND SECOND 
DERIVATIVES OF THE FUNCTION ARE ALSO CONTINUOUS. SUBROU 
TINE OCCUPIES 295 LaCS. PLUS TEMPORARY STORAGE FOR DATA 

0704 1~81NA0297 AVAILABLE PRIOR TO JANUARY 1962 

$PlINI::: CURVE READ 
OBTAINS FUNCTIONAL VAlUET SLOPE AND SECOND DERIVATIVE 
FOR A GIV!::N ARGUMENT USING ·THE RESULTS OF NA-296 
.SPACE RECUt.REOT 114 lOCOC 

0704 483l\1A029B AVAILABLE PRIOR TO JANUARY 1962 

HINIML.M ARC LGT&C INTERPOLATION FOR SURFACES AND CURVES 
INTERPOLATES FOR VALUES ON A CURVE OR ON A SURFACE WHERE 
THE SURFACE IS REPRESENTED BY A FAMILY OF SINGLE-VALUED 
CURvE~ OR A GRID OF -O&NTOC SPACE RE-UIREDT 312 LOCS. 

0104 484MIFOPl AVAILABLE PRIOR TO JANUARY 1962 

FUNCTION DISPLAY PROGRAM. 
THIS PROGRAM PROVIDES A MEANS FOR OISPLAYING PLOTS OF CROSS-
SlCTtCNS OF A FUNCTION OF THRE.E VARIABLES ON THE CATHODE RAV 
TUB[. THE OPERATOR CAN VARY THE RANGE AND MAGNIFICATION OF 
THESE PLOTS BY APPROPRIATE USE OF THE SENSE SWITCHES. THE 
PROGRAM REQUIRES 1098 tELLS PLUS A SUBROUTINE FOR CALCUt.ATlNG 
THE FI.;NCl'tON. THE SUBROUrINE FOR THE GIVEN FUNCTION USES 193 
CfLLS. 

0704 4B6CMCISS AVAILABLE PRIOR TO JANUARY 1962 

CHRYSLER INTERPRETER AND 650 SIMULATOR 
THIS PROGRAM ENABLES PROGRAMS DEVELOPED FOR 
THE 650 IUSING A THREE ADDRESS INTERPRETATIVE 
SYSTEI'! AND 650 MACHINE LANGUAGEI TO BE RUN ON A 704. 

IBM 0104 PROGRAM LIBRARY ABSTRACT 
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0104 487DAI002 AVAILABLE PRIOR TO JANUARY 1962 

SL;PERVISORV CONTROL PROGRAM 
l002 IS AN EXeCUTIVE PROGR'AM WHICH MAKES A STAtKED PR'OGRAH-
STACKED OUTPUT SYSTEM OF OPERATION POSSIBLE. PROGRAMS AND 
OUTPUT MAY BE ON OR OFF-LINE AT THE DISCRETION OF THE 104 op
ERATOR. ID02 PRINTS MONITORING INFORMATION AT THE BEGINNING 
OF EACH JOB AND PROVIOES A HAL T BETWEEN JOBS IF OESIRED. IT 
INCLUflES MASTER INPUT AND GENERAL OUTPUT SUBROUTINES AND ALSO 
CONTAINS AN AUTOMATIC CORE DUMP ROUTINE AND A CONSOLE PRINT 
Sl:BROL;TINE. IT REQUIRES ONLY THE MINIMUM 104, OCCUPIES 963 
WORCS OF CORE, ANO USES 51 WORDS OF COMMON. 

0704 491R ... AV2F AVAILABLE PRIOR TO JANUARY 1962 

GENERAL ANALYSIS OF VARIANCE 
COMPUTES/ALL SUf'lS OF SQUARES FOR A FACTORIAL EXPERIMENT. 
POLYNOMIAL PARTlTlONING OPTIONAL. FRACTIONAL AND 
MULTIPLE REPLICATION PERMISSIBLE. PSEUDO-DATA NOT 
RlCUIREO F-OR BLANK CELLS IN CASE OF FRACTIONAL 
REPL ICATION. 

0704 491RWAV3F AVAILABLE PRIOR TO JANUARY 1962 

LATIN SQUARES ANALYSIS OF VARIANCE 
COMPUTES ALL SUf'lS OF SQUARES FOR A LATIN SQUARE 
EXPERIMENT. POLYNOMIAL PARTITIONING OPTIONAL. MULTIPLE 
REPLICATION PERMISSIBLE. 

0104 491RWDE4F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT GILL METHOD FOR RUNGE-KUllA INTEGRATION 
SOLVES N SIMULTANEOUS FIRST ORDER DIfFERENTIA EQUATIONS BY 
THE RUNGE-KUllA-GILL METHOD. USES DOUBLE PRECISION INTERNALLY 
IN CALCULATING THE DEPENDENT VARIABLES. THE USER HUST PROVIDE 
AN AUXILIARY SUBROUTINE WHICH EVALUATES THE FIRST ORDER 
OERIVATtVES. INITIALLY, THE USER MUST PROVIDE THE VALUES OF 
THE FIRST DIlDER DERIVATIVES. REQUIRES 135 PLUS 2N CELLS. 

0704 493LASB58 AVAILA8LE PRIOR TO JANUARY 1962 

PSI FUNCTION FOR CO"'PLEX ARGUMENTS 
THIS SUBROUTINE COMPUTES THE REAL AND IMAGINARY 
PARTS OF THE PSI FUNCTION FOR A COMPLEX' ARGUMENT WHERE 
THE PSI FUNCTION IS DEFtNEO AS THE DERIVATIVE OF THE 
LOGARITHM'DF THE GAMMA FUNCTION. 
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0104 493LAS860 AVAILABLE PRIOR TO JANUARY 1962 

LOGARITHM OF THE GAMMA FUtiCTION FOR COMPLEX ARGUMENTS 
THIS SUBROUTINE COMPUTES THE REAL AND IMAGINARY PARTS OF THE 
NATURAL LOGARITHM OF THE GAMMA FUNCTION FOR A COMPLEX 
ARGUMENT. 

0104 495CV I 020 IWAILABLE PRIOR TO JANUARY 1962 

CONVERTS BCD TAPE RECORDS ACCORDiNG TO A FORTRAN 
TYPE FORMAT SPECifICATION. 

0704 496CSOS2 AVAILABLE PRIOR TO JANUARY 1962 

DUMP STORAGE, CORE, DRUM, AND TAPES 
THIS IS A HODIFICATLON OF NY OS1 WHICH WILL DUMP CORES, DRUMS 
AN~ TAPE'S, NOT REQUIRING THE USE OF A LOG1CAL DRUM FOR SAVING 
THE FIRST 2048 WORDS OF CORE MEMORY. A MAGNETIC TAPE/LDGICAL 
1 TO 81 IS useD FOR SAVING INSTEAD. THE SAME SENSE SWITCH 
OPTION AS NYDSI IS USED TO SELECT THE TAPE. WITH CS DS2 IT IS 
POSSIBLE TO DUMP ALL OF CORE AND DRUM MEMORV WITH ONE PASS ON 
THE MACHINE. SELF LOADING BINARY DEtK. REQUIRES MINIMUM 104 & 
111 CARD READER 127 TAPE AND 116 PRINTER OR AN ADDITIONAL 121 
TAPE. CORR./'l31 

0104 497ASAS63 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PURPOSE OUTPUT PROGRAM 
WRITES ONE VARIABLE-FORMAT LINE ON TAPE PRINTER, OR PUNCH. 
RESULTS ARE FLOATING. FIXED, HOLLERITH, OR OCTAL .. REPEATING, 
INDIRECT ADDRESSING, AND CHECK INK OF OUTPUT ARE OPTIONS IN 
CALLING SEQUENCE. ANY NUMBER OF OUTPUT HODES POSSIBLE FROM 

~~~T;~tL~~gt:~~QU~~~~. ~6~A~~L~~ :~~~T~: ~~~M~~~E CARRiAGE 

0704 498CA004B AVAILABLE PRIOR TO JANUARY 1962 

GIVEN X, THIS PROGRAM CALCULATES LN X TO 200 OR 20S. 
REQUIRES THAT CA 045 BE IN CORE. TIMING APPROX .. 153 MS. 3 PER 
LN. SP·ACE REQUIRED :,:. 159 LOCATIONS .. 
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0704 499CMOCDP AVAILABLE PRIOR TO JANUARY 1962 

ON LINE OCTAL DUMP 
TO BE HAD IN ON LINE AFTER A PROGRAM STOP, AND TO DUHP A 
BLOCK OF CORE IN LOGICAL OCTAL wORDS. REQUIRES 95 CEllS. 

0704 500BSBFP2 AVAILABLE PRIOR TO JANUARY 1962 

LEAST MAXIMA'l ABSOLUTE ERROR POLYNOMIAL FIT 
FINDS THE POLYNOMIAL P OF GIVEN NON ZERO OEGREE N THAT MINI
MIZES THE MAXIMAL ABSOLUTE ERROR AT A GIVEN SET OF K DATA 
POINTS .. P IS PRESENTED AS A SUM Of POWERS AND AS A SUM OF 
CHEBYSHEV POLYNOMIALS. AN ERROR TABLE ]S PRINTED. flOATING 
POINT ARITHHETICS. REQUIRES, UA IN AND OUTPUT SUBROUTINES AND 
THEIR CO~~ON CElLS, 339 CElLS FOR THE CODE AND 16t3/NtK/ 
CEllS FOR DATA. 

0704 500BSEWOT AVAILABLE PRIOR TO JANUARY 1962 

BCD OLTPUT 'SUBROUTINE 
PRINTS A RCO RECORD OF ARBITRARY Ll:.NGTH ON THE ON-LINE 
PRINTER WITH ECHO CHECKING. MAIN PROGRAM MAY SWITCH TO 
DDUBLl:. SPACE, PUNCHING, PRINTI~G WITHOUT ECHO OR SHORT 
FOR"'AT.. USES 106 CEllS PLUS 31 COMMON. 

0704 503ANI111 AVAILABLE PRIOR TO JANUARY 1962 

ARGONNE rAPE LOWER BINARY LOADER 
SElF-LOADING.BY LOAD TAPE KEY READS SHARE ABSOLUTE BINARY 
PROGRAM RECORDS INTO CORE AND EXECUTES TRANSFER RECORDS. 
CAD ORDER REQUIRED.USE E .. G. ANI1l2,CARD TO BINARY TAPE 
LOADER,TQ PREPARE TAPE. OCCUPIES CEllS 0-23. 

0704 503ANIl12 AVAILABLE PRIOR TO JANUARY 1962 

ARGOt\NE CARD TO BINARY TAPE LOADER 
PRECEOE BY ONE-CARD LOWER BINARY LOADER FOR COMPLETE SELF
LOADING PROGRAM. READS BINARY PROGRAM CARDS AND TRANSfeR CARDS 
INTO CORE WJ.TH CHKSUM CHK AND WRITES CORRESPONDING BINARY 
TAPE RECORDS WITH BIT' CHK. RESULT MAY BE LOADED BV LOAD TAPE 
KEY IF TAPE BINARY LOADER PRECEDES TAPE RECORDS .. CAD ORDER 
REQUIRED. OCCUPIES GElLLS 24-139. 
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0704 506MlCRl AVAILABLE PRIOR TO JANUARY 1962 

CONTOUR PLOT PROGRAM 
PLOTS CONTOUR LINES OF FUNCTION OF TWO VARIABLES ON CATHODE 
RAY TUBE. 

0704 506MICR2 AVAILABLE PRIOR TO JANUARY 1962 

CONTOUR PLOT PROGRAM 
PLOTS REFINED CONTOUR LINES OF FUNCTION OF TWO VARIABLES ON 
CATHOOE RAY TUBE. USED WtTH MICR1. 

0704 5080IGPL1 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PROGRAM LOADER 
COMBINATION OF NY BOL 2 AND NY RBt 1. LOADS ABSOLUTE BINARY, 
RELOCATABLE BINARY, TRANSFER. RBLl CONTROL, ANO FOUR-WORD 
OCTAl CARDS. SELF-LOADS INTO 0-206 bCTAL. 

0704 SOBDITPC1 AVAILABLE PRIOR TO JANUARY 1962 

TAPE CORRECTOR 
DUPLICATES A RCD TAPE AND MAKES INSERTIONS. DELETIONS. OR 
CHANGES. CORRECTIONS MAy BE READ ON-LINE OR OFF-LINE. 

0704 5IOIBEXP AVAILABLE PRIOR TO JANUARY 1962 

FIXE!). POINT EXPONENrlAL SUbROUTINE 
TlMffi'"G ABOUT 2.46MS. 71 ,lOCATIONS, 10 DIGIT ACCURACY. 
CORR./629 

0704 5IlMltNFl AVAILABLE PRIOR TO JANUARY 1962 

CAPACITA1'ED NETWORK FLOW PROGRAM 
THE PROGRAM DETERMINES A flOW PATTERN OVER A GENERAL NETWORK 
SO THAT A LINEAR COST FUNCTION OF THE BRANCH FLOWS ASSUMES 
ITS MINIMUM VALUE. BRANCH flOWS ARE RESTRICTED TO BEING NON
NEGATIVE AND LESS THAN OR EQUAL TO THE CAPACITIES OF THE 
BRANCHES, AND flOW INTO AND OUT OF THE NODES IS· CONSERVED. 

IBM 0704 P.ROGRAM LIBRARY ABSTRACT .................................................................. 
0704 5121lMCVn AVAILABLE PRIOR TO JANUARY 19'62 

BCD TO MODIFIED oeD CONVERSION ROUTINE 
TO CONVERT A SERIES OF BCD WORDS TO MODIFIED RCD. 

0704 5120MDPOl AVAILABLE PRIOR TO JANUARY 1962 

DATA PROCESSING OUTPUT ROUTINE 
TO SET UP ANO PRINT ONE LINE OF OUTPUT ON AN ON-LINE PRINTER 
IF SM. 2 IS ON OR OFF-LINE ON TAPE 2 IF SW .. 2 IS OFF. THIS 
ROUTINE CONVERTS BOTH FLOATING AND FIXED POINT BINARY NUM8ERS 
TO FIXED POINT OUTPUT AND PRINTS HOLLERITH AND MODIFIED 
HOLLERITH INFORMATION. 

0704 S120MPUN2 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PUNCHED OUTP:UT ROUT I NE 
1'0 SET UP THE [MAGE OF ONE CARD ON TAPE 3 TO BE PUNCHED ON 
OFF-LINE PUNCH OR TO SET UP CARD IMAGE IN CORE. THIS ROUTINE 
CONVERTS BOTH FLOATING AND FIXED POINT BINARY NUMBERS TO 
FIXED POtNT OUTPUT AND PRINTS HOLLERITH AND MODIFIED 
HOllERITH INFOR~ATlON. 

0104 513BELlA AVAILABLE· PRIOR TO JANUARY 1962 

INTERPRETER FOR 650 PROGRAMS 
INTERPRErs 650 PROGRAMS WRITTEN ACCORDING TO IBM TECHNICAL 
NEioiSLETTER NO. 11. ACCEPTS EXISTING PROGRAM DECKS WITH MINOR 
MODIFtCAl'tON. PRODUCES THE SAME OUTPUT CARD /AFTER TAPE
CAROl. PROVIDES UP TO A 60 TO 1 SPEED INCREASE OVER 650. 
CORR./566,65,S 

0704 51 "3BESAK2 AVAILABLE PRIOR TO JANUARY 1962 

MAKE SAP OCTAL 
WHEN LOADED USING THE SAP 3-7 PLB 1 PSEUDO-OPERATION, 

THE DECIMAL-TO-BINARY INTEGER CONVERSION ROUTINE OF 
SAP IS CHANG~D TO CONVERT OCTAL-TO-BINARY. All INTEGERS 
IN THE SYMBOLIC DECK ARE THEREFORE REGARDED AS OCTAL. 
EXCEPT THose IN THE VARIABLE FIELD OF DEC CARDS. THIS 
PATCH TO SAP IS PRIMA.R!lY USEFUL FOR ASSEMBlING 
PROGRAM COR.RECTIONS. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 Slitt-lA0299 AVAILABLE PR lOR TO JANUARY 1962 

DETERMINANT EVALUATION AND ROOT EXTRACTION 
M. OJALVO THIS ROUTINE EVALUATES A DETERMINANT WITH 
POLYNOMIAL ElEMENTS AND EXTRACTS T£'E ROOTS OF TB5 RESULTING 
POLYNOMIAL. THE ORDER OF THE DETERMINI\NT.N,MAY VARY FROM 2 TO 
20,AND THE DEGREE OF THE ElEMENTStM,MAY BE POSITIVE INTEGRAL 
VALUES FROM 0 UPWARDTSUC£. T£.4T M&l TIMES N SQUARED IS EQUAL 
TO CR· LESS THAN 1200. THE; ROOT EXTRACTION PART HANDLES UP TO 
A 60TH DEGREE POLONOMIALC IN ADOITIONTTHE ROUTINE MAY BE USED 
TO EVALUATE A DETERMINANT ONLY,OR EXTRACT THE ROOTS OF A 
POLYNOMIAL ONLO •. 

0704 516LAS862 AVAILABLE PRIOR TO JANUARY 1962 

INCOMPLETE GAMMA FUNCTION. 
GIllEN A AND X, THIS SUBROUTINE WILL COMPUTE THE INCOMPLETE 
GA~~A FUNCTION DEfINED AS THE INTEGRAL FROM X TO INFINITY OF 
EXP/-UITIMES U TO THE IA-1/ POWER DU. 

0704 S21PFAFl AVAILABLE PRIOR TO JANUARY 1962 

FACTOR ANALYSIS 
CENTROID METHOD OF THURsrCNE .. 
I\NALYSIS OF A CORRelATION MATRIX, 
EXTRACTION OF SUCCESSIIIE FACTORS AND 
COMPUTATI.ON OF CO~MUNALlTIES. 
MAX. ORDER OF MATRIX IS 68. 
INPUT BY CARDS OR BY TAPE.OUTPUT ON TAPE. 

0704 522PFEl3 AVAILABLE PRIOR TO JANUARY 1962 

COMPLEX LINEAR SYSTEM SOLUTION PROGRAM 
·SIMPLE P.RECISION SOLUTION OF COMPLEX LINEAR SYSTEMS AND 
INVERSION OF COMPLEX MI\TRIX. HIGHEST ORDER OF MATRIX IS 40. 
HIGHEST NUMBER OF MEMBER VECTORS IS 10. OFF-LINE OUTPUT. 
JORDAN S "'ETHOO. 

0104 523SCHAP AVAILABLE PRIOR TO JANUARY 1962 

MUSH DATA ASSEMBLER AND PRINT ROUTINES 
PROVIDES INPUT AND OUTPUT FOR SC-MUSH. USES A SLIGHTlY 
MODIFIED RAND LP INPUT TAPE lOR DECK/. OUTPUT FORMAT 
SIMILAR TO THAT OF RAND. 
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0104 523SCMUSH AVAILABLE PRIOR TO JANUARY 1962 

L INEAR PROGRA"'~ING SUBROUTlNE 
SOLVES PROBLEM wlTH UP TO 55 EQUATIONS BY MODIFIED SIMPLEX 
ME:.THOD. MAXIMUM NUMBER OF VARIABLES DEPENDS ON SIZE OF CORE 
FOR WHICH ASSEMBLED. SINGLE PRECISION ARITHMETIC USED THROUG!! 
OUT. ROUND-OFF ERROR IN INVERSE CAN BE REDUCED BY PERIODIC 
USE OF A PURIF[CATION DEVICE. FEASIBILITY OIHAINED BY BIG M 
METHOD. VARIOUS RESTARTS PROVIDED. 

0104 525PKBC01 AVAILABLE PRIOR TO JANUARY 1962 

BINARY 10 BCD CONVERSION SUflROUTtNE 
CONVERTS A POSITIVE BINARY INTEGER TO 12 BCD CHARACTERS 
AND REPLACES LEADING ZEROS WITH BLANKS. 31 CElLS AND 3 
COJJMON. 

0104 S25PKCBRO AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POLNT OOUBLE-PRECISION CUBE ROOT 
COMPUTES THE CUBE ROOT OF A DOUBLE-PRECISION FLOATING-POINT 
NUMBER. NORMAL TSX SEQUENCE. 52 BIT ACCURACY. REQUIRES B6 
STORAGE CElLS PLUS 1 COl-'MCN. TlMING 6.444 MS .. 

0704 S25PKCLAO AVAILABLE PRIOR TO JANUARY 1962 

PK CLAll E.: PK STOD - DOUBLE PRECISION CLEAR AND ADD
AND DOUBLE PRECISION STORE. 
DOUBLE-PRECISION ANALOGS FOR CLA AND STD. USES LOCATIONS 
DEFINED BY PK OOUF. NORMAL TSX SEQUENCE. REQUIRES 26 STORAGE 
CElLS. TIMING 0.336 MS. FOR CLAD AND 0.384 MS. FOR STOD. 

0704 525PKCSAA AVAILABLE PR10R TO JANUARY 1962 

RELeCATING BINARY LOADER,LOWER 
LOADS INTO CORE MEMORY INFORMATION FROM ABSOLUTE AND 
RElOCATABlE BINARY DATA CARDS, CORRECTION-TRANSFER CARDS, 
ANO ORIGIN TARLE CARDS. ONLY THE DATA CARDS WILL BE CHECK
SUI-IMEO. SEARCI-1ES aOTH NOMINAL LOCATION AND NOMINAL ADDRESS OF 
INSTRL:CflON IN CHOOSING AI-IOUNT OF RELOCATIO~ THUS ALLOWING 
FOR SHARE CONVENTlO:-.j OF COMMON AT 2000,OCTAL, FOR RElOCATASLE 
ROUTINES. CORRECTIONS MAY SE UP-DATED AND UP-OATING WILL 
CONTINUE EVEN THOUGH A PREVIOUS INSTRUCTION !-lAS BEEN IGNORED. 
OCCUPIES 202 STORAG[ CelLS. 
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0704 525PKCSBB AVAILABLE PRIOR TO JANUARY 1962 

RELOCATING BINARY LOAOER, UPPER 
LOADS INTO CORE MEMORY INFORMATION FROM ABSOLUTE AND 
RELCCATABLE SINARY DATA CARDS,CORRECTION-TRANSFER CAROS,AND 
ORIGIN TABLE CARDS. ONLY THE DATA CARDS WILL BE CHECK SUMMED .. 
LOCATEO IN UPPER PORTION OF ANY SllE MEMORY. REQUIRES BINARY 
LOADER. OCCUPIES 201 STORAGE CELLS. 

0704 525PKCSBL AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE BINARY CARD AND CORRECTION CARD LOADER 
LOADS AND CHECKS ABSOLUTE BINARY DATA CARDS AND ABSOLUTE 
BINARY CORRECTION-TRANSFER CARDS USING SHARE FORMAT.UPDATING 
OF LOCATI.ONS IS POSSIBLE ON CORRECTION-TRANSFER CARDS. 
OCCUPIES 0-107 OCTAL. STRAIGHT ACROSS READER BOARD. 

0704 52'lPKCSBU AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE BINARY CARD AND CORRECTION CARD LOADER .. 
LOADS AND CHECKS BINARV DATA CARDS AND ABSOLUTE BINARY 
CORRECTION-TRANSFER CARDS USING SHARE FORMAT. UPDATING OF 
LOCi\fIONS DONE ON CIT CARDS. PUSHES LOAD-CARDS FOR CARD WITH 
A 9 RCW COLUMN 1 PUNCH. OCCUPIES 0,1, AND 71612-71711 OCTAL. 
PUSHING START AFTER CHECKSUM STOP /771401 CAUSES CORRECTED 
CARD TO BE PUNCHED IBINARY DATA CARD ONLY/. CORRECTION CARDS 
NOT CHECKED. USES STRAIGHT ACROSS READER BOARD. WILL LOAD 
INTC 0 ANO 1. TO REUSE LOADER, TRANSFER TO /11705/8. 

0104 52'5PKCTH2 AVAILABLE PRIOR TO JANUARY 1962 

HOLLER lTH CARD TO TAPE 
A SELF-LOADING PROGRAM TO WRITE INFORMATION FROM A HOLLERITH 
CARD ON A TAPE UNIT SPECIFIED ON THE CARD. TERMINATES BY 
INITIATING LOAD CARDS SEQUENCE OR READING A TRA CARD. 
MAY BE ENTERED FROM A PROGRAM TO READ SUCCEEDING CARDS. 130 
CelLS. 

0704 525PKDOUF AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE-?:RECISION FLOATING-POINT ARITHMETIC PACKAGE 
PERFORMS OOUBLE-PRECISION FLOATING-POINT ARITHMETIC OPERA-
TIONS WITH SELF-CONTAINED ERROR CHECKING .. PART OF INTERPRE-
TIVE PACKAGE PK INOP. MAY BE US EO ALONE AS WELL AS WITH 
PK INTO. R6QUIRES 151 STORAGE CHLS. 
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0704 525PKFAKl AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POlNT N FACTORIAL SUBROUTINE 
N IS AN INTEGER LESS THAN' 473. METHO~ IS ITERATED S1NGLE 
PRt:.CISION FLOATING MULflPLlCATlON APPROXIMATELY .44 N MS. 
31 CELLS.. CORR./628 

0704 525PKINOP AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE-PRECISION FLOATING-POINT INTERPRETIVE PACKAGE. 
READS AND EXECUTES CONSECUTIVE MACHINE LANGUAGE INSTRUCTIONS 
OF WHICH 20 ARE PERFORMED IN THEIR DOUBLE-PRECISION FLOATING 
POINT ANALOG. PACKAGE IS COMPOSED OF PK INTE, PK INTO, AND 
PKDCUF. REQUIRES 549 STORAGE CELLS .. 

0104 525PKINTO AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETIVE DOUBLE-PRECISION FLOATING-POINT ARITHMETIC 
SUBROIJT1 NE. , 
READS AND EXECUTES CONSECUTIVE MACHINE LANGUAGE INSTRUCTIONS 
OF wHICH 20 ARE PERFORMED IN THEIR DOUBLE-PRECISION flOATING 
POINT ANALOG .. PRINCIPAL PART OF INTERPRETIVE PACKAGE 
PK INOP.. PK DOUF MUST BE INCLUDEO IN THE ASSEMBLY. REQUIRES 
249 S fORAGE CELLS PLUS THOSE RECU IRED UY PK DOUF. 

0104 52SPKINTE AVAILABLE PRIOR TO JANUARY 1962 

ENTRY AND EXIT INSERTER FOR THE INTERPRETIVE ROUTINE-
PK INTO. 
FACILITATES AFTER-THOUGHT DOUBLE-PRECISIONALIlATtON BY 
PROVIDING AUTOMATIC ENTRIES TO AND EXITS FROM PK INTO AS 
SPECIFIED BY A CONTROL CARD. MUST BE CO-ASSEMBLED WITH 
PK INTO.. PART OF INTERPRETIVE PACKAGE PK INOP. REQUIRES 98 
STORAGE CELLS. TIMING IS APPROXIMATELY 172.3MS. DEPENDING 
ON NU/oiBER OF SETS OF INFORMATION ON CONTROL CARD. 

0704 52SPKLAQl AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT NUMERICAL INTEGRATlON SUBRDUTlNE 
I5-POINT LAGUERRE-GAUSS QUADRATURE INTEGRATION SUBROUTINE 
A SHARE TYPE SUBROUTINE FOR EVALUAT ION OF FIXI FOR 15 VALUES 
FOR X IN THE HTERVAL OF INTEGRATION MUST BE PROVIDED. 
EXCEPT FOR ERRORS DUE TO ROUND-OFF AND F/XI EVALUATION, 
RESULT IS EXACT IF FIXI IS EXPRESSIBLE AS A POLYNOMIAL OF 
DEGREE 29 OR LESS.. 61 CELLS ANO FIX! SUBROUTINE. 
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0704 525PKLEQ1 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT NUMERICAL INTEGRATION SUBROUTINE 
I6-POINT LEGENDRE-GAUSS QUADRATURE:. INTEGRATION SUBROUTINE 
A SHARE TYPE SUBROUTINE FOR EVALUATION OF F/XI FOR 16 VALUES 
OF X IN THE INTERVAL OF INTEGRATION MUST BE PROVIDED. EXCEPT 
FOR ERRORS DUE TO ROUND-OFF AND F/XI EVALUATION, RESULT IS 
EXACT IF FlU IS EXPRESSIBLE AS A POLYNOMIAL OF DE:.GREE NOT 
GREATF.R THAN 31. 79 CELLS AND F/XI SUBROUTINE. 

0104 S25PKLGAM AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINT SUBROUTINE FOR NATURAL LOGARlTHM FOR-
THE GAMMA FUNCTION. 
REQUIRES NATURAL LOGARITHM SUBROUTINE ILNI WITH SHARE 
STANDARD INPUT-OUTPUT, 11,4/ ERROR RETURN ANO 12,4/ NORMAL 
RETURN EXCEPT FOR ROUND-OFF AND ERRORS DUE TO FIXI 
EVAlUATICN, RESULT IS ACCURATE TO WITHIN TWO UNITS IN 
EIGHTH SIGNIFICANT DECIMAL DIGIT FOR ARGUMENT GREATER THAN 2. 
4B CELLS AND LN ROUTINE .. 

0704 S25PKNIDE AVAILABLE PRIOR TO JANUARY 1962 

FLOATlNG POl.NT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM 
SOLVES A SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS OF ANY 
NUMBER, ANY ORDER, LINEAR OR NON-LINEAR. THE SYSTEM IS 
RESTRICTED TO ONE INDEPENDENT VARIABLE. BOUNDARY CONDITIONS 
ARE GIVEN IN TERMS OF INITIAL CONDITIONS. REQUIRES PK CBRT 
OR EQUIVALENT FLOATING-POINT CUSE ~OOT SUBROUTINE. 300CElLS. 

0104 525PKNI02 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT OROINARY DIFFERENTIAL EQUATIONS SYSTEM 
SOLVES A SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS OF ANY 
NUMBER, ANY ORDER, LINEAR OR NON-LINEAR. THE SYSTEM IS 
RESTRICTED TO ONE INDEPENDENT VARIABLE. BOUNDARY CONDITIONS 

'ARE GIVEN IN TERMS OF. INI.TIAL CONDITIONS .. NUMERICAL 
INTEGRATLDr'I"BY ADAM,S FORMULAS.. ~7b CELLS. 

0704 525PKNOOT AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINT NTH ROOT SUBROUTINE 
EVALUATES NTH ROOT Of A POSITIVE FLOATING POINT NUMBER 
WHERE N IS A POSITI:JE OR NEGATIVE INTEGER. ACCURATE TO 7 
DECIMAL PLACES. NEWTON-RAPHSON METHOD.. MINIMUM TIME 3.2 MS. 
70 CELLS AND 10 COMMON. OBSOLETE-DIST. 631 
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IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 5Z5PKSQRD AVAILABLE PRIOR TO JANUARY 196Z 

FLOATING-POINT DOUBLE-PRECISION SQUARE RDOT 
COMPUTES THE SQUARE ROOT OF A DOUBLE-PRECIS roN FlOATlNG-
POINT NUMBER. NORMAL TSX SEQUENCE. ERROR RETURN FOR 
NEGATIVE ARGUMENT WITH SQUARE ROOT OF THE ABSOLUTE VALUE IN 
AC-~Q. 52 BIT ACCURACY.. REQUIRES 42 STORAGE CELLS PLUS 
') COp.lMON. T HIING 2.736 MS .. 

0704 526TVTSDA AVAILABLE PRIOR TO JANUARY 196Z 

TIME SERIES W.iOMPOSlTION AND ADJUSTMENT 
FORTRAN PROGRAM TO AOJusr SEASONAL AND IRREGULAR TIME SERIES 
1'0 A fORM THAT SHOWS PRIMARILY THE TREND-CYCLICAL MOVEMENTS. 
SEASONAL FACTORS, IRREGUlAR FLUCTUATIONS AND MANY SUMMARY 
M[ASURES USEFUL IN TIME SERIES ANALYSIS ARE COMPUTED IN THE 
PROCESS. USES 16K DRUMLESS MACHINE. 

0104 52-8BSWOT AVAILABLE PRIOR TO JANUARY 1962 

BCD OUTPUT PROGRAM 
WRITES A BCD RECORD ON TAPE ANDIOR PRINTS IT ON THE ON-UNE 
PRINTER. AS DETERMINED BY SENSE SWITCHES. REQUIRES 75 CELLS 
PLUS 25 CO~MON. 

0104 529BSOUT2 AVAILABLE PRIOR TO JANUARY 196Z 

DOUBLE PREC I S I ON FLOAT I NG PO INT PR INT SUBROUTINE 
CONVERTS AND PRINTS A BLOCK OF OOUBLE PRECISION flOATING 
POINT NUMBERS ANDIOR INTEGERS. OOUBLE PRECISION NUMBERS 
OCCUpy 3' CONSECUTIVE CORE LOCATIONS. THE FORM OF OUTPUT IS 
VARIABLE UNDER CONTROL OF A FORMAT. MODIFICATION FOR OTHER 
CONVERSIONS IS POSSIBLE. USES BS WOT OR UA SPHI. REQUIRES 353 
STORAGE PLUS ')6 COMMON. 

0104 530CSHNK2 AVAILABLE PRIOR TO JANUARY 1962 

HANKel FUfIlCTION ROUTINE 
COMPUTES THE HANKEL FUNCT ION HSUBN/XI FOR ALL INTEGER ORDERS 
FROM 0 TO N FOR POSITIVE X. REQUIRES CSBSLZ AND ANY lN AND 
EXP ROUTlNES IoIITH ERROR. RETURN. ACCURACY IS QUESTIONABLE FOR 
X GREATER THAN 15. SUPERSEDES CS HAKL DIST. 406. 

.. 

IBM 0704 P,ROGRIwM LIBRARY ABSTRACT ................................................................. 
0704 533CF0091 AVAILABLE PRIOR TO JANUARY 1962 

THREE DIMENSIONAL LEAST SQUARES PRoceOURE. 
COMPUTES THE COEFFICIENTS OF AN EQUATION EXPRESSING A 
DEPENDENT VARIABLE Y AS A FUNCTION OF TWO INDEPENOENT 
VARIABLES, X AND I. STANO. DEV. OF Y. UNCERTAINTIES IN 
COEFFICIENTS, THE DEGREE OF FREEDOM IN DATA, THE NUMBER OF 
TERMS IN THE EQUATION, THE EXPONENTS OF X, AND THE EXPONENTS 
OF I. THE DATA IS TESTED ACCORDING TO OPTIONS PROVIDED FOR IN 
THE INPUT AND WILD POINTS ARE REJECTED. UA EXP1, CL TANl, 
UA INVl, UA ARTN, UA LN1., £. UA SQRn ARE REQUIRED. 6970 
STORAGES PLUS 2 COMMON. 

0704 538NOASDP AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PREC I S ION ARCSINI ARCCOS SUBROUTINE. 
TO CO~PUTE A DOUBLE PRECISION FLOATING POINT ARC SINE OR ARC 
COSINE. IN RADIANS, FROM A DOUBLE PRECISION FLOATING POINT 
ARGUMENT .. REQUIRES 2]3 STORAGE CEllS PLUS COMMON THROUGH 
COlo!MONE.ZO ... 

0104 539GLGAU2 AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN 2 INTEGRATION SUBROUTINE. 
GAUSS QUADRATURE /10 POINT! METHOD. THIS IS A MODIFICATION OF 
SAP SUBROUTINE GL GAUS. THE SUBROUTINE DIVIDES THE INTERVAL 
IA,81 INTO N EQUAL INTERVALS AND BY THE PROPER TRANSFORMATION 
EACH INTERVAl IS INTEGRATED OVER THE INTERVAL IO,lI.CORR.IZIO 

0104 540SCCAM AVAILABLE PR lOR TO JANUARY 1962 

ONE CARD TAPE CoPa ROUTINE 
COP.YING MODE IS BCD IF SSI UP AND BINARY IF DOWN. MODE CAN 
BE CHANGED DURING RUNC 

0704 S43PFCAM AVAILABLE PRIOR TO JANUARY 1962 

LINEAR SYSTEpiI SOLUTION IN DOUBLE-PRECISION USING-
CCRE STORAGE ONLY. 
MATRIX INVERSION IS ALSO PERFORMED. FLOATING POINT JORDAN 
ELlMlttATlON METHOD WITH SELEcrIO~ OF MAX. PIVOT. 414 STORAGE 
CelLS. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................... 
0704 546CA0051 AVAILABLE PRIOR TO JANUARY I96Z 

TRIPLE PRECtSION COMPLEX ARITHMETIC PACKAGE 
TRIPLE PRECISION COMPLEX ARITHMETIC PACKAGE PERFORMS BASIC 
ARITHMETIC OPERATIONS ON TRIPLE PRECISIOtf flOATING POINT 
COMPLEX NUMBERS. REAL AND IMAGINARY PARTS OF THE COMPLEX 
NUMBERS ARE REPRESENT·ED AS A SIGNED 70 BIT FRACTION AND A 
SIGNED 10 BIT EXPONENT. USES lZ2 CELLS PLUS 30 CELLS OF 
COMMON. 

0704 &41PFBESI AVAILABLE PRIOR TO JANUARY 1962 

MODIFIED NUBES} PROGRAM FOR FORTRAN LIBRARY 
APPLICATIONS OF A BESSEL FUNCTIONS SUBROUTINE 
FORTRAN FUNCTION NAMES ARE BESJF,BESRF,BESYF,BESJF. 

0704 S48fo1USFN4 AVAILABLE PRIOR TO JANUARY 1962 

SHON4 MURA 650 ON 704 SIMULATOR 
SIMULATES AN IBM 650 WITH flOATING POINT AND INDEXING 
ACCUMULATORS ON AN IBM 704 WITH 8192 WORDS OF CORE STORAGE. 
SIFON4 IS FROM 5 TO 10 TI~ES SLOWER THAN AN OPTIMIZED 650. 

0704 5S0CSDEVI AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NORMAL DEVIATE SUBROUTINE. 
COMPUTES A FLOATING POINT NUMBER FROM A NEARLY NORMAL 
DISTRIBUTION WITH A SPECIFIED STANOARO DEVIATION. USES THE 
CENTRAL LIMIT THEOREM .. TIME IS .53E..40N HILLISECONDS WHERE N 
IS SPECIFIED IN THE CALLING SEQUENCE. N EQUAL TO B IS USUALLY 
SATISFACTORY. 

0104 551CSDEVZ AVAilABLE PRIOR TO JANUARY 1962 

RANDOM TABLE LOOKUP SUBROUTINE 
PICKS AN ENTRY AT RANDOM FROM A GIVEN TABLE AND ASSIGNS A 
RANDOr-': SIGN TO IT. TI!o'E IS .~68 MILLISECONDS. TABLE EXTENT 
MUST BE A POWER OF fWD. 

IBM 0704 PROCRAM LIBRARY ABSTRACT 

0704 556ERPLOT AVAILABLE PRIOR TO JANUARY 1962 

POtAR POINT PLOT SUBROUTINE 
TO REPRESENT NUP.ERICAL DATA BY GRAPHICAL METHODS. A lZ0 BCD 
CHARACTER HOLLERITH FORMAT IS SET UP FOR EACH LINE TO BE 
PLO'TTEO. IT CAN HANDLE UP TO SIX CURVES SIMULTANEOUSLY .. 
OPTIONS ARE AVAILABLE FOR AUTOMATIC ORDERING AtltD SCALING 
OF THE DATA POINTS. CORR.I 696 

0704 565CA0042 AVAIUBLE PRIOR TO JANUARY 1962 

lEROS, EXTENDED RANGE POLYNOMIALIlERP/. 
THIS SUBROUTINE OETEItMINES THE ROOTS. REAL OR COMPLEX. OF A 
POL YNOMI AL OF DEGREE N WITH REAL COEFF IC lENT S, US ING E: XTENOED 
RANGE AR ITHMETIC. USES RAND EXTENDED RANGE PKG. AND CA EXTEN
DED RANGE COMPLEX PKG. TIMING APPROX. 5 SECS/ROOT. STORAGE. 
660 CELLS £. CO~~ON THRU COfo'MON £. 25. 

0704 5065CA0049 AVAILABLE PRIOR TO JANUARY 196Z 

TR I PLE PRH IS I ON EXPONENTI AL ROUTINE 
THIS SUBROUTINE EVALUATES E TO THE X FOR X A TRIPLE PRECISION 
NUMBER. TIMING 149 MS/ANTILOG. SPACE REQUIRED 159 CELLS. 

0704 565CA0053 AVAILABLE PRIOR TO JANUARY 196Z 

lERCS t ARB I TRARY FUNCT 10N/lARFI 
THIS SUBROUTINE DETERMINES A REAL OR COMPLEX ROOT OF AN ARB-
ITRARY FUNCTION USING TRIPLE PRECISION ARITHMETIC. USES CA45 
AND CAst. REQUIRES 451 CELLS PLUS COMMON THRU COMMON &. 32. 

0104 565CA0058 AVAILABLE PRIOR TO JANUARY 1.962 

TRIPLE P,RECISION COMPLEX SQUARE ROOT 
THIS SUBROUTINE OBTAINS THE SQUARE ROOT OF A TRIPLE PRECISION 
COMPLEX NUMBER. REQUIRES CA31 AND CA45. TIMING 150 MS/ROOT. 
STORAGE,13 CELLS E. COMMON THRU COMMON I; 32. 

0104 56BELQRCZ AVAILABLE PRIOR TO JANUARY 1962 

A MODIFIED NEWTON-RAPHSON POLYNOMIAL ROOT-FINDER-
WI TH QUADRATIC ROOT CCNVERGENCE. 
THIS SUBROUTINE CALCULATES THE COMPLEX ROOTS OF POLYNOMIALS 
l-fAVI~G REAL COEFFICIENTS, INCLUDING ANY MULTIPLE ROOTS, WITH 
SINGLE PRECISION ACCURACY. £LCRCl SHOULD BE REPLACED BY THIS 
I ~PROvEI) SUBROUT I NE. 
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0104 5100RSRTl AVAILABLE PRIOR TO JANUARY 1962 

SORT, ALGEBRAIC.. KEY AND ITEM LENGTH - 1 WORD. OPEN. 
NO. ITEMS MUST BE POWER OF 2. WKG STG-2./NO .. ITEMSI 
REASONABLY FAST OPEN SUBROUTlNE REQUIRING 49 CELLS. 

0104 5700R:SRT2 AVAILABLE PRIOR TO JANUARV 1962 

SORT. ALGEBRAIC. KEY ANa ITEM LENGTH - 1 WORD. CLOSED .. 
LENGTH OF STRING TO BE SORTED MUST BE A POHER OF 2 .. REQUIRES 
STORAGE THICe LENGTH OF STRING .. REASONABLY FAST. 60 CELLS .. 

0104 5700R:SRT3 AVAILABLE PR lOR TO JANUARY 1962 

SORT, ALGEBRAIC. MULTlwORO KEYS .. IWHOLE WORD KEYS ONLYI 
NO. ITEMS A POWER OF 2. 1 WORD CLUES IWHICH GIVE LDC.OF KEYSI 
ARE ORDERED TO MATCH SORTED KEYS. ONLY CLUES MOVED .. WOROS OF 
KEY HUST BE ADJACENT CEllS. WKG STG-2./NO.CLUES/ .. 90 CELLS .. 

0104 512PFtCBC AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTB AND CORRECHON CARD LOADER 
ONE CARD LOADER OF ABSOLUTE BINARY AND CORREtnON CARDS. 

0104 513CF0013 AVA ILABLE PRIOR TO JANUARY 1962 

GENERAL LZEO, PACKAGED, ON-L INE INPUT-OUTPUT SUBROUT I NE 
LOADS DECI~.AL DATA FROM VARIABLE FIELD CARDS DIRECTLY INTO 
CORE STORAGE WITH AUTOMATIC CONVERSION .. CONVERSION MAY BE 
F I XED- TO-F I XEO 1 F lXED-TO-FLOATI NG. OR FLOAT ING- TO-FLOATI NG. 
ALSO LOADS AND lOR PRINTS CARD IMAGES. PRINTS DECIMAL OATA IN 
VARIABLE FORMAT FORM OIREc.TLY FROM CORE STORAGE WITH AUTO
MATIC CONVERSION .. CONVERSION MAY BE FIXED-TO-F!XEo.FLOATlNG
TO-FIXED, OR' FLOATING TO FLOATING .. PAGE IOENTlFICATlON IS 
HANDLED AUTOMATICALLY AND COLUMN HEADINGS ARE OPTlONALLY 
AUTOMATIC .. REQUIRES 1180 CELLS £. 295 COMMON. 

0104 513CF0095 hVAILABLE PRlQR TO JANUARY 1962 

SYI"METRIC MATRIX INVERSIONC 
INVERSION OF NON-SIN.GULAR SYMMETRIC MATRICES OF ORDER EQUAL 
TO CR LESS THAN 225. SELECTS MATRIX FROM DECIMAL CARDS AND 
INVERTS IT IN COREC 3 K CORE MEMORO IS REQUIRED. 

IBM 0104 ~ROGRAM LIBRARY ABSTRACT 

0704 574CSTUKS AVAILABLE PRIOR TO JANUARY 1962 

WAVE RECORD ANALYSIS OF TWO SIMULTANEOUS RECORDS OF A-
SINGLE TIME SERIES. FOR SINGLE RECORDS THE AUTOCORRELATION, 
SPECTRUM AND LOG SPECTRUM ARE COMPUTED .. FOR TIojO SIMULTANEOUS 
RECORDS nm CROSSCORRELATIONS. IN-PHASE CO-SPECTRUM. OUT-OF
PHASE QUA-SPECTRUM, COHERENCE BETWEEN RECORDS, PHASE LAG OF 
ONE RECORD WITH THE OTHER, BEAM WIDTH, AND DIRECTION fROM 
WHICH THE wAVES ARRIVED ARE ALSO COMPUTED .. OPTIONAL ALIASING 
AND lOR INSTRUHNT CORRECTION .. UNLIMITEO SIZE OF TIME SERIES 
RECORD .. THE MAX. NO .. OF PTS .. ON THE FREQ .. stALE IS DEPENDENT 
ON CORE SIZE/SID FOR 819.2 CORE/ .. TUKEY METHOD CORR .. 618,627,157 

0104 515Gt.FILE AVAILABLE PRIOR TO JANUARY 1962 

END OF FILE FUNCT[ON 
TO ACCOMPLISH A TRANSFER TO ANY DESIRED STATEMENT WITHIN A 
FORTRAN I'ROGRAM WHENEVER AN END OF FILE IS ENCOUNTERED WHILE 
READING A BINARY TAPE. REQUIRES 192 CELLS, NO COMMON .. 

0104 515GIGOTO AVAILABLE PRIOR TO JANUARY 1962 

EXTENDEO TRANSFER FUNCTION 
TO ACCOMP:L1SH A TRANSFER FROM A FORTRAN PROGRAM TO A SHARE, 
OR OTHER, PROGRAM EVEN WHEN THE FORTRAN OBJECT PROGRAM USES 
AN INDEX REGISTER TO COMPUTE THE EFFECT IVE ADDRESS OF THE 
TRANSFER .. ROUT[NE REQUIRES 25 CELLS. NO COMMON .. 

0704 575GI.TRAN AVAILABLE PRIOR TO JANUARY 1962 

TRANSFER FUNCTION 
TO ACCOMPLISH A TRANSFER FROM A FORTRAN PROGRAM TO A SHARE, 
OR OTHER, PROGRAM AND RETURN IF DESIRED. ROUTINE REQUIRES 15 
LeCATIONS. NO COMMON .. ' 

0104 571RWAC2F AVAILABLE PRIOR TO JANUARY 1962 

AUTO- AND CROSS-CORRELATION FUNCTION GENERATOR.FLOATlNG 
TO COIJPUTE ONE POINT OF E[THER THE AUTO- OR CROSS-CORRELATION 
FUNCTION" GIVEN A SET OF TlME-SERIES DATA FOR EQUALLY-SPACED 
POINTS. 29 LOC .. f. 6 ERASABLE. 

IBM 0104 PROGRAM LIBRARY ABSTRACT B - 704 ........................................... " ................ . 
0104 517RWDPN2 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION INPUT .. 
REAOS 16 DIGIT DECIMAL FLOATING POINT NUMBERS WITH CQRRESPON
DING DECI.MAL SCALES AND CONVERT TO DOUBLE PRECISION FLOATING 
POINT NUMBERS. INPUT CARD IS COMPOSED OF 4 FIELDS, 18 COLUMNS· 
TO A FIELD, OF WHICH THE FIRST 16 COLUMNS CONTAIN THE FRACTI
ONAL PART AND THE LAST 2 COLUMNS SPECIFY THE CORRESPONDING 
DECIMAL SCALE .. SIGNS ARE OVERPUNCHED OVER THE FIRST DIGIT OF 
THE NUMBER TO WHICH IT REFERS.. CORR .. /518 

0104 571RHDPT2 AVAILABLE PRIOR TO JANUARY 1962 

OOU~LE P:RECISION ourpUT. 
OUTPUTS 6 TO 16 DIGI,T DOUBLE PRECISION FLOATING POINT NUMBERS 
WITH DECIMAL SCALES AND IF DESIRED, BCD WORDS .. NUMBERS AND 
CHARACTERS ARE POSITIONED IN A LINE OF OUTPUT AS SPECIFIED IN 
THE CALLING SEQUENCE UNDER PRINT WHEEL CONTROL. DECIMAL 
POINTS ARE lIAKEN TO BE l/o1MEDIATElY TO THE LEFT OF THE LEFT
MOS,T DIGIT, BUT NOT PRINTED .. THE EXP .. OF THE RADIX IS PRINTED 
TO THE RIGHT AND APPHRS AS A Z OIGIT INTEGER .. THE FRACTIONAL 
PART \tILL BE NORMAlIZED ANO ROUNDED.. CORR .. /57B 

0104 Sl1RWPS2F AVAILABLE PRIOR TO JANUARY 1962 

POHER SPECTRAL DENSLTY FUNCTION, FLOATlNG 
TO COMPUT.E THE POWER SP6CTRAL OENSITY FUNCTlON, GIVEN 
ES TI MATES OF THE AUTOCORRELAT I ON FUNCTl ON FOR EQUALLY 
SPACED AOINTS. 180 LOC.£.l ERASABLE. 

0104 511RWSC5F AVAILABLE PRIOR TO JANUARY 1962 

SINE AND COSINE. FLOATING 
COMPUTES SINE AND COSINE OF THE THETA£.N/OEL TA THETA/, WHERE 
THETA AND DELTA THETA ARE GIVEN IN RADIANS IN FLOATING 
POINT .. TIMING 12.22:HS 1ST ENTRY. 1 .. 25MS THEREAFTER. 12 
LOC .. &4 ERASABLE .. INCLUDES SN2F ISINE-COSINEI SUBROUHNE .. 

0704 51BRWND2:F AVAILABLE PRIOR TO JANUARY 1962 

NORMALl Y DISTRIBUTED PSEUDO-RANDOM NUMBERS. 
EACH ENTRANCE PRODUCES THE NEXT NUMBER lIN FLOATING PT' IN A 
RANDOM SECUENCE OF PSEUDO-NORMALLY OISTRIBUTED NUMBERS WitH 
ZERO MEAN AND UNIT STANDARD DEVIATION. REQUIRES 39 CELLS AND 
3 .. 420 MILLISECONDS .. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 
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0704 578RWND2X AVAILABLE PRIOR TO JANUARY 1962 

NORMALLY DISTRIBUTED PSEUDO-RANDOM NUMBERS. 
EACH ENTRANCE PROOUC.ES THE NEXT NUMBER lIN FIXED POINT! 
IN A RANDOM SEQUENCE OF PSEUDO-NORMALLY DISTRIBUTED 
NUMBERS WITH ZERO MEAN AND UNIT STANDARD DEVIATION. 
REQUIRES 22 CelLS AND 2.9,76 MILLISECONDS. 

0704 5B3BEllD AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETER FOR 650 DOUBLE PRECISION PROGRAMS. 
ACCEPTS A'NO PRODUCES THE SAME INFORf~ATION IAFTER TAPE-CAROl 
AS THE Lt OR THE BELL INTERPRETIVE DOUBLE PRECISION ROUTINE 
IllDPI WRITTEN FOR THE IBM 650 .. PROVIDES ON THE AVERAGE 
A 60-T0-1 SPEED INCREASE OVER THE 650 OPERATION. CORR .. /655 

0104 585CA0061 AVAIlA8LE PRIOR TO JANUARY 1962 

DOUBLE PRECISION INPUT CONVERSION. 
CONVERTS BCD IMAGES OF FLOATING OECIMAl NUMBERS TO DOUBLE 
PRECISION FLOATING BINARY FORM. EACH BCO NUMBER REQUIRES 5 
LOCATIONS AND IS EXPRESSED AS A SIGNED 16 DIGIT FRACTION AND 
SIGNED 2 DIGIT EXPONENTC RE-UtRES 2B4 CELLS PLUS 16 COMMON. 

0104 587NORTO AVAILABLE PRIOR TO JANUARY 1962 

READ TAP:E DATA. 
TO EXTRACT AND STORE IN MEMORY ONLY THOSE WORDS FROM AN ITEM. 
OR ITEMS ON TAPE SPECIFIED IN THE CALL SEQUENCE FOR AS MANY 
RECORDS AS OESIREO. WILL BYPASS THOSE WORDS ON THE INPUT 
TAPE NOT NEEDED BY THE PROGRAM. FOR EXAMPLE, TO EX.TRACT 
FRO!>! A PERSONNEL MASTER FILE THE DATA NECESSARY TO RUN A 
PAYROLL. USES 93 WORDS OF STORAGE AND 1 WORD OF COMMON. 

0104 592NUMLEV AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN 2 EIGENVALUE-EIGENVECTOR SUBPROGRAM .. 
THIS PROGRAM IS A REVISION OF NU-MLEV FOR USE WITH FORTRAN 2 .. 
IT CO~PUTES THE EIGENVALUES AND VECTORS OF A REAL SYMMETRIC 
MATRIX BY THE GIVENf., .METHOD. CORR .. /7aO 

199 



200 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 593GITRAP AVAILABLE PRIOR TO JANUARY 1962 

TRAP TRACE, G I TRAP. 
CONVERTS TO OCTAL AND I'IIRIlES CONTENTS OF ACCUMULATOR, MCI. 
OP ellS, INDEX REGISTERS, LOCATION, AND INSTRUCTION FOR EVERY 
EXECUTABLE TRANSFER WHILE IN TRAPPING MODE. REQUIRES 94 
LOCATIONS PLUS 22 WORKING STORAGE. TIMING IS 21.25 MS PER 
TRANSFF.R. 

0704 595ER5NAP AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN SNAP SHOT ROUTINE. 
TO TAKE SNAP SHOTS AT THE PREDETEMINEND PLACES IN A FORTRAN 
PROGRAM. 

0704 598WHOQ54 AVAILABLE PRIOR TO JANUARY 1962 

704 ARCTAN AlB 
COMPUTES FLOATING ARCTAN OF QUOTIENT OF 2 flOATING POINT 
NUMBERS WITH PROPER QUADRANT AllOCAflON IN RANGE -PI TO Pl. 
REQUIRES ARCTANGENT SUBROUTINE. USES 36 STORAGE CEllS &.1 
CO/o'MON. SUPERSEDES WC03T DISTC 057. 

0704 601WHSMT AVA1LABLE PRIOR TO JANUARY 1962 

704 SELECTIVE MONITOR TRACE. 
PROVIDES DETAILED TRACE OF EVERY INSTRUCTION,/2I TRAP TRACE 
OF TRANSFER INSTRUCTIONS, 131 TRACE OF STORE INSTRUCTIONS 
ONLY, OR 14/ ANY COMBINATION OF THESE MODES - UNDER CARD CDN
THOL wITH SENSE SWITCH OPTION TO PRINT. USER MAY ELECT TO 
HAVE I/O SelECT INSTRUCTIONS CAUSE EXIT FROM TRACING MODE, OR 
TO CONTINUE TRACING WITH 110 OPS INEFFECTIVE. AC AND MQ CON
TENTS PRINTEIJ IN OCTAL AND flOATING OECIMAL. REDUNDANT INFO 
SL;PPRESSED. DN-LIN[ PRINT ONLY - WITH SPECIAL PRINTER BOARD. 
1040£. STORAGE CELLS, RHOCATABLE. 

0704 6031oH0055 AVAILABLE PRIOR TO JANUARY 1962 

ARCTAN AlB, FORTRAN II VERSIONTSAP COOED. 
FUNCTION SUBROUTINE FOR FORTRAN II LIBRARY. COMPUTES FL.POINT 
ARTNF/A,B/ IN RANGE -PI TO I:PI. USES IBATNl. REQUIRES 117 
STORAGE CEllS [,3 (-MM-NC 
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0704 60'fTVSPRA AVAILABLE PRIOR TO JANUARY 1962 

SIML:LATEO PLAI\T RECORD AUXILIARY. 
TO "RITE IOWA TABLES ON BINARY TAPE. 
UNKNOI-oN CONTINOUS DISTRIBUTIONS THIS PROGRAM 

0704 609CA0034 AVAILABLE PRlOR TO JANUARY 1962 

EXTENDED RANGE COMPLEX ARITHMETIC PACKAGE 
PACKAGE CONTAI:.tS SUBROUTINES TO AOOT SUB, MPY, DIV, AND TAKE 
SQRT OF EXTENDED RANGE COMPLEX NRS. ALSO MULTIPLIES AND 
DIVID[S EXT RANGE COMPLEX NRS BO EXT RANGE REAL NRS. EXT 230 
CElLS I: 8 COf-lt-'ON. 

0704 610RWOE2G AVAILABLE PRIOR TO JANUARY 1962 

OBL. PREC. flOATING PT. RUNGE-KUTTA INTEGRATION OF
SECOND ORDER EQUATIONS. DOUBLE PRECISION VERSION OF 
R~Dt::2F. INTEGRATES A SYSTEM OF N SIMULTANEOUS, FIRST 
ORDER, ORDINARY DIFFERENTIAL EQUATIONS. REQUIRES 12N £. 5 
CElLS FOR DATA AND 255 WORDS FOR PROGRAM. 

0704 6IORWDE1G AVAILABLE PRIOR TO JANUARY 1962 

DeL. PREC. FLOATING PT. MILNE, RUNGE-KUTTA INTEGRATION
OF SECOND ORDER ECUATlONS. DOUBLE PRECISION VERSION OF 
R>'IIOE3F. IJIoTEGRATES A SYSTEM OF N SIMULTANEOUS SECOND 
ORU!:R, ORDINARY DIFFEr-ENTIAL EQUATIONS WITH MISSING 
FIRST DERIVATIVES. OPTIOfll OF USING EITHER 4TH ORDER 
RUNGI;-KUTTA MOHon OR 5TH ORDER MILNE METHOD IS 
PROv-.'CED .. ALSO OPTION OF AUTOMATIC ERROR CONTROL WITH 
VARIABLE, STEP-SIZE IS PROViDED. REQUIRES 26N &. 5 CElLS 
FOR 'DATA AND 856 WORns FOR PROGRAM. 

0704 611AVPOll AVAILABLE PRIOR TO JANUARY 1962 

POLYNOMIAl EXPANSION SUBROUTINE. 
COMPUTES THE POLYNOMIAL ItESULTING FROM THE 
MULTIPLICATLON OF ANY NUMBER OF POLYNOMIALS OF VARYING 
DEGREES. REQUIRES 108 WORDS OF STORAGE 
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0704 6l4NUUDPI AVAILABLE PRIOR TO JANUARY 1962 

UNNORMALIZED DOUBLE-PRECISION ARITHMETIC PACKAGE 1. 
PERfORMS BAS J C AR I ~HMET IC OPERAT IONS wITH ACCURACY IND ICA TI ON 
ON DOUBLE-PRECISION flOATING POINT NUMBERS. THE ACCURACY 
IS CARRIED BY ALLOWING lEROS TO ACCUMULATE IN THE FRACTIONAL 
PART, I.E. IF THERE ARE N LEADING BINARY lEROS IN THE 
FRACTIONAL PART, ONLY THE REMAINING 154-NI BITS CAN 
REASONABL Y BE EXPECTED TO BE ACCURATE. IN ORDER TO PERFORM 
THE OPERATION H, THE INSTRUCTION, TSX UDPI&.M.4, MUST BE 
GIVEN. MAXI.MUM ACCURACY IS 54 BITS. USES 364 STORAGE CEllS 
&. 10 COMMON ... 

0704 614NUUDP2 AVAILABLE PRIOR TO JANUARY 1962 

Uf\NORMALIIED DOUBLE-PRECISION ARITHMETIC PACKAGE 2. 
THIS CODE IS A MODIFICATION OF UDPI. IT HAS BEEN MADE TO 
MIMIC CA 001 IN All ESSENTIALS EXCEPT THAT IT CARRIES AN 
ACCURACY INDICATION. IT MAY BE USED IN PlACE OF eA 001 AS 
A TEST ON THE ACCURACY OF THE NUMBERS COMPUTED WITH CA 001. 
USES 341 STORAGE CEllS r. 8 COMMON. 

0704 b1.7CA021A AVAILABLE PRIOR TO JANUARY 1962 

lEAST SQUARES POLYNOMIAL APPROXIMATION. 
DOUBLE PRECI.SION LEAST SQUARES POLYNOMIAL APPROXIMATION 
Y ECUALS FIXI OF DEGREE M THE SOLUTION OF N SETS OF POINTS 
TO SPECIFIED DEGREE M TO BE THE BEST POSSIBLE FIT TO ALL 
THE POINTS tN THE LEAST SQUARES SENSE. REQUIRES 644 CELLS 
PLUS 8 C01':MON. 

0704 620CF0096 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL lIEO, PACKAGED r OFF-LI NE INPUT-OUTPU r SUBROUTINE 
ACCEPTS VARtABLE FIELD INPUT DATA FROM A BCD TAPE. CONVERTS 
F I XED-IO-F IXED,FIXED-TO-FlOATING,OR HOATING-TO-FLOAT ING. 
VARIABLE FORMAT OUTPUT MAY BE ON-LINE OR OFF-LINE. CONVERTS 
F !XED-TD-F IXEO ,flOAT ING-TO-F UEO, FLOAT ING-TO-FLOATlNG, 
BCD-TO-BCD,OR OCTAL-TO-OCTAl. PRINTS PAGE IDENTIFICATION 
AND HEADtNGS WITH AUTOMATIC PAGE OVERflOW. 
REQUIRES 1033 CElLS r. 181 COMMON. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 
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0704 623ElROll AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE AND RElOCArAALE OCTAL LOADER. 
LOADS ABSOLUTE AND RElOCATABLE OCTAL CORRECTION CARDS. 
MODIFIES THE FORTRAN II ass LOADER. 

0704 624RWDL2F AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINT DEFINITE INTEGRAL EVALUATION 
TO EVALUATE A DEFINITE INTEGRAL GIVEN THE TABULAR 
FUNCTION Y/X/. SINGLE PRECISION FLOATING POINT 
ARITHMETIC IS USED .. 

0704 630WBHEX AVAILABLE PRIOR TO JANUARY 1962 

HASTY EXPONENTIAL. flOATING POINT 
COMPUTES E TO THE MINUS ABSOLUTE X TO FOUR SIGNIFICANT DIGITS 
IN APPROXIMATELY .95 MILLISECONDS IF X IS LESS THAN B8.028 IN 
MAGNITUDE, RETURNS WITH ZERO IN .120 MILLISECONDS OTHERWISE. 
RETURN IS 1,4. 20 INSTRUCTIONS PLUS 67 CONSTANTS FOR A TOTAL 
OF 87 LOCATIONS PLUS 2 ERASABLES DEFINED AS COMMON AND 
C01"MON£.1. 

0704 634TVFNSH AVAILABLE PRIOR TO JANUARY 1962 

FOR TRAN-TO-SHARE 
TO CRE ..... TE SHME SYMBOLIC PROGRAM FROM TAPE 2 OUTPUT OF 
FORTRAN I COMPILATION 

0704 635RWOET AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT EVALUATOR FORTRAN SUBROUTINE .. 
Tt-!IS FORTRAN SUBPROGRAM EVALUATES THE DETERMINANT OF A 
MATRIX A-ALPHA TIMES I WHERE A IS OF DIMENSION N TIMES 
N AND ALPHA IS A SCALAR. IT HAS A DIMENSION STATEMENT 
A/50,50/ WHICH CAN BE CHANGED ACCORDING TO NEEDS OF THE 
PROGRA~MER. INPUT MATRIX A IS DESTROYED IN COMPUTATION. 
237 CELLS EXCLUDING ARRAY A ARE REQUIRED. 



IBM 0104 PROGRAM L1DRARY ABSTRACT ................................................................. 
07011 635RWDETN AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT EVALUATOR fOR NEARLY TRIANGULAR MATRICES 
THIS fORTRI\N SUBPROGRAM EVALUATES THE DETERMINANT Of 
A MATRIX A-ALPHA TIMES I \ljHERE A 15 A NEARLY TRIANGULAR 
MATRIX OF DIMENSION N TIMES N AND ALP~A IS A SCALARa 
IT HAS A DTMENSION STATEME,"H OF A/50,50/ AND 8/501 
WHICH CAN fiE CHANGED ACCORDING TO NEEDS Of THE PROGRAM
M[R. INPUT MATRIX A IS NOT DESTROYED BY THE PROGRAM a 
216 CHLS EXCLUDING ARRAYS A AND·8 ARE RECUIREDa 

070t; 635RWEIGN AVAILABLE PRIOR TO JANUARY 1962 

REAL EIGENVALUES Of REAL HATRICES 
THIS fORTRAN SUhPROGRAM DETERMINES THE N REAL [lGEN
VALUES OF A REAL MATRIX A. IT HAS A DIMENSION STATEMENT 
Of A/50.501. 0/501 AND CI501 AND USES THE COMMON REGION 
J,NPUT MATRiX A IS OESTROYED DY THE COMPUTATION. THE 
PROGRAM REQUIRES 3 SUBSIDIARY SUBROUTINES IN ADDITION 
TO THE PROGRA~S WHICH WRITE OUTPUT ON TAPE. THE PROGRAM 
nECK FOR EIGN ALREADY INCLUDES THE 3 SUBSIDIARIES. CDRR./684 

0704 61SRWGLSQ AVAILAt:lLE PRIOR TO JANUARY 1962 

GENERAL LEAST SQUARES FORTRAN SUBPROGRAM. 
GIVES THE LEAST SQUARES SCLUTION TO A SYSTEM OF OVER
DLTERMINEO LINEAR EQUATIONS BX EQUALS C WHERE B IS AN 
N T1M(5 M MHRJX WITH N GREATER TI-'AN, OR EQUAL TO M 
AND C A COLUMN VECTOR OF DIMENSION N. IT "'AS A DIMEN
SION STATEMENT A/50,251 X/2S1 AND Il/251 WHICH C.M~ BE 
CHANGED TO NEEDS OF THE PROGRAMMER. INPUT DATA IS DES
TROYED DURING COMPUTATION. REQUIRES 341 CELLS EXCLUDING 
ARRAYS A. X AND IL AND THE SQU.ARE ROOT ROUTINt. 

0704 635RWGIH AVAILABLE PRIOR TO JANUARY 1962 

GENERAL ROOT f [NDER FORTRAN SUDRDUT [NE 
TH 1 S FDR:TRAN SUBPROGRAM F INOS THE REAL LEROS Of ANY 
ANALYTIC fUNCTION flX/. IT HAS A DIMENSION STATEMENT 
CI501 WHICH CAN BE CHANGE[: TO sun NEEDS OF THE PROGRAM 
MER. RECUIRES 4')3 CEllS EXCLUDING THE ARRAY C, THE OUT
PUT SUBROlJTlNES, THE SQUARE ROOT ROUTINE AND THE AUXll
I ARY PROGRAM. 

IBM 0704 PROGRA~. LIBRARY ABSTRACT 

0704 63')RWMATS AVAILABLE PRIOR TO JANUARY 1%2 

LINEAR MATRIX ECUATION SOLVER 
THIS fORTRAN SUBPROGRAM FINDS THE SOLUTION X OF A 
LINEAR MATRIX ECUATtON POX EQUALS C WHERE THE MATRIX B 
15 OF ORDI::R N TIMES N AND THE MATRIX C IS OF ORDER N 
Tti".ES 1",. If C IS THE lOENTITY MATRIX THEN X EQUALS 
IN\lERSE Of 13. IT HAS A OIt-'ENSION STATEMENT Al50,501 ANO 
'1./25,251 WHTC~ CAN BE CJ-.lANGED ACCORDING TO NEEDS OF THE 
P~OGRA""MER. INPUT DATA IS D[STROYED DURING COMPUTATION. 
IdB CELLS EXCLUDING ARRAYS A AND X ARE REQUIRfD. 

0704 63SR'ftNTRI AVAILABLE PRIOR TO JANUARY 1962 

NEARLY TRIANGULARIZATIDN Of A MATRIX SUBROUTINE 
THIS FORTRAN SUD PROGRAM TRANSFORMS A REAL MATRIX A INTO 
A NEARLY TRIANGULAR II-SUB TRIANGULARI MATRIX M BY 
SIMILARITY TRANSfORMATIONS. IT HAS A DIMENSION STATE
M[NT Cf AlSO.SOI AND B/501 WHICH CAN ~t; C,,",ANGED ACCORD
ING Te THE NEEDS OF THE PROGRAMMER. THE INPUT MATRIX A 
IS DESTROYED DuRING COMPUTATION. 33q CELLS REQUIRED 
EXCLUDING ARRAYS A AND B. 

0704 63SRWVCTR AVAILABLE PRIOR TO JANUARY 1962 

EIGE~lVECTOR DETERMINATOR SUBROUTINE 
GIVEN A RI:AL EIGENVALUE ALPHA OF'A MATRIX A OF ORDER 
111 TIMES N, THIS fORTRAN SUBPROGRAM DETERMINES THE 
CDRRESPONDING REAL EIGENVECTOR V. IT HAS A DIMENSION 
STATEi"ENT Al50,501 AND \//501 WHICH CAN BE CHANGED 
ACCORDING TO NEEDS OF THE PROGRAMMER. THE INPUT MATRIX 
A IS C[STROYED IN COMPUTATION. 345 CElLS REQUIRED 
EXCLUDING ARRAYS A ANO v. CORRI B16 

0704 636RWBF2f AVAILABLE PRlOR TO JANUARY 1962 

BESSEL fUNCTIONS Of ORD[R LERO. 
COMPUTES J lERO ANO Y LERO Of X FROM ASYMPTOTIC 
FOR!'!ULAS. RECJUIRES 232 CELLS PLUS 10 COI-\HON. SIN, 
SQUARE ROOT AND LOG ROUT INES INCLUDED 

I AM 0704 PROGRAM LIBRARY ABSTRACT B - 704 

0104 636RWBf3f AVAILABLE PRIOR TO JANUARy"I')62 

BESSEL fUNCTIONS Of ORDER ONE. 
COMPUTES J ONE AND Y ONE OF X fROM ASYMPTOTIC FORMULAS. 
REQUIRES 235 CElLS PLUS 10 COMMON .. SIN. SQUARE ROOT AND 
LOG ROUTINES INCLUDED. 

0104 636R'ftCF2F AVAILAALE PRIOR TO JANUARY 1962 

LEAST SCUARES CURVE-FlTTING ROUTINE USING ORTHOGONAL 
POLYNOMIALS. STATIST[CAL VALUES INDICATING RELIADIUTY 
Of tHE DERIVATIVES ARE PROVIDED. 'nEIGHTS OTHER THAN 
ONE MAy BE OPTIONALLY PROVIDED. ThE MINIMIlATION MAY 
BE CPTIONALLY CCNSTRAINEO TO fORCE UP TO SI::VEN OF THE 
LOW-ORDER COEffICIENTS TO VANISH. 388 CELLS PROGRAM 
STORAGE PLUS fEMPQRARIES. 

0704 631ANl010 AVAILADLE PRiOR TO JANUARY 1962 

fORTRAN liON-LINE TO OFF-LINE OUTPUT MODifyING SU8R. 
fORTRAN Ll SUBPROGRAM TO !>I.ODIFY THE OBJECT PRO:;RAM RESULTING 
FROM PRI.NT STATEMENTS TO ONE EQUIVALENT IN EFFECT TO THAT 
RESULTING fROM WRITE OUTPUT TAPE I STATEMENTS. PROVISION IS 
MADE fOR RESTORING THE ORIGINAL PROGRAM If SO DESIRED 

0104 637ANlOll AVAILABLE PRIOR TO JANUARY 1962 

fORTRAN II OH-LINE TO ON-LINE OUtPUT MODifYING SUBR. 
fORTRAN II SUBPROGRAM TO MODifY THE OBJECT PROGRAM RESULTING 
fROM .,RITE OUTPUT TAPE I STATEMENTS TO ONE EQUIVALENT IN 
EFHCT TO THAT RESULTING fROM PRINT STATEMENTS. PROVISION IS 
I'IAOE FOR RESTORING THt: ORIGINAL PROGRAM If SO DESIREO 

0104 o37ANl012 AVAILABLE PR(OR TO JANUARY 1962 

FORTRAN Ll ON-LINE TO OFF-LINE INPUT MODIFyING SUBR. 
FORTRAN 11 SUBPROGRAM TO MODIFY TIlE ODJECT PI~OGRAM RESULTING 
fROt' READ STATEMENTS TO ONE EQUIVALENT IN EFFECT TO THAT 
RF.SULTING FRO~ READ INPUT TAPE I STATEM[NTS. PROVISION IS 
MAUE FOR RESTORING THE ORIGINAL PROGRAM If SO DESIREO 

13M 0704 PROGRAM LIBRARY ABSTRACT 

0104 641CSS~Tl AVAILABLE PRIOR TO JANUARY 1962 

SCUARt:. ROOT, FLOATING POINT 
FULL SINGLE PRECISION ACCURACY. TIMING 1.0% MILLISECONDS. 
SPACE. 3'J CELLS PLUS 2 COt-'MON. 

0704 641NPOFCI AVAILABLE PRIOR TO JANUARY 1962 

flOUBLE PREC 1-S I ON COMPLEX AR ITHMET IC PACKAGE. 
PROVIDES A DOUBLE PRECISION FLOATING POINT COI-',PLEX 
COMPUTING PACKAGE CONTAINING 30 BASIC ARITHMETIC AND 
LOGICAL COt'MANDS ENABLING THE USER TO CODE IN SINGU 
AODRESS COMPLEX MODE. INSTRUCTIONS ARE OF THE SM'.E FOR:-I 
AS THEIR 704 CO~HAND EQUIVALENTS. EXTENT-6J9 LOCATIONS. 

07011 647NPPl>'C2 AVAILABLE PRIOR TO JANUARY 1%2 

ftGENVALUE SOLUTIO"l, REAL 
TO FINO THE HIGHEST EIGENVALUE AND CORRESPONOING UGENVECTORS 
OF THE MATRIX EC:UATION IAI IX SUti II - LAMOA SUH I IX SUB II 
WHERE ILAr.'DA SUB II IS AN EIGENVALUE AND /X SUB II IS THE 
ASSGCIATEO EIGENVE'CTOR Of THE MATRIX IA/a 

0704 61; 7NPRWfl2 AVAILAI.\LE PRIOR TO JANUARY 1%2 

REAC IoRIT[ DRUM. 
ROUTINE UTILIZES MULTIPLE RECORD FEATURE FOR OPTIMILING 
THE TRANSfER OF THE CONTENTS OF UNIfORMLY DISTRIBUT[O 
DRU~ LOCATIONS INTO THE CCNTENTS OF UNIfORMLY OISTRIBUTED 
CORE LOCATIONS OR VICE VERSA. ALL AfFECTED LOCATIONS ON 
DRUM AND IN CORE MUST BE EQUALLY S?AC[O. aut THE SPECifiC 
SPACING 01- THE: AfFlCTEn LOCATIONS ON THE DRUM NEED NOT BE 
T~E SAME AS fOR THE CORE. EXTENT. 53 LOCATIONS. NO COMMON. 

Cl704 648AVS£Ll IIVAILADLE PRIOR TO JANUARY 1962 

S[LECTOR OF COMBINATIONS CF INPUT OATA. 
ALL DATA CTIES. TO BE USED ME STOREO IN CORES. AND fRO.t..\ 
THESE SEll FORMS IN AN ORDER EO fASHION co~,es. OF l~rUT DATA. 
THE SLBRTN. ASSIGNS A" COMe. NO. TO EACH COMB. THE USER ~AY 
DESIGNATE CaMElS. HE WISHES SELl TO OMIT. AFTER SELECT IN'; A 
COMEl. Of IfliPUT DATA, SELl TRANSFERS CONtROL TO NOR~AL RFTL.:RN 
WHERE OATA PROCESSING PROGRAM SHOULD BEGIN. AT THE END OF THE 
LATTI::R PROGRAtJ THE USER TlUNSFERS BACK TO SUDlnN. WHICH 
SElECTS NEXT CC~B. ETC. WHE~ ALL COMB~. PROCESSED SEll WILL 
TRA TO f tNAl RTN. 

201 
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.1704 6491811SN1 AVAILABLE PRIOR TO JA~UARY 1962 

A 6 DIGIT flOATING POINT ARCSINE SUBROUTINE 
INPUT~~NOR"'ALllED flOATING POINT ARGUMENT, OUTPUT CONTAINS 
AT LEAST 6 USUAllY 7 SIGNIFICANT DIGITS~ COMPUTATION 
TIME FROM 1~64 TO 2~47 MS, III LOCATIONS AND 4 COMMON~ 

0104 650RWAOO AVAILABLE PRIOR TO JANUARY 1962 

PARTIAL DOUBLE PRECISION FLOATING POINT ADDITION 
THIS FORTRAN SUBPROGRAM ADDS A DOUBLE PRECISION FLOAT
I NG PO I NT NUMBER AND A S 1 NGL E PREC I S I ON flOAT ING POI NT 
NU/o'flER AND EXPRESSES THE SUM AS A DOUBLE PRECISION 
FLOAT ING POINT NUMBER .. USES 22 CElLS. 

0104 650RWDPFA AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION FLOATING POINT ADDITION 
THIS FORTRAN SUBPROGRAM ADDS TWO DOUBLE PRECISION 
FLOATING POINT NU~BERS, EXPRESSING THE SUM AS A DOUBLE 
PRECISION flOATING POINT NUMBER. USES 25 CELLS~ 

0704 650RWFOV AVAILABLE PRIOR TO JANUARY 1962 

l)CUBlE PRECISION FLOATING POINT DIVISION 
THIS FORTRAN SUBPROGRAM PERFOR~S THE DIVISION OF ONE 
OOUBLE PRECISION FLOATING POINT NUMBER BY ANOTHER AND 
EXPRESSES THE QUOTIENT AS A DOUBLE PRECISION flOATING 
POINT NUMRER~ USES 13(' CELLS. CORRI 886 

0704 650RWMULT AVAILABLE PRIOR TO JANUARY 1962 

DOUBLI:: PRECISION flOATING POINT MULTIPLICATION 
THIS FORTRAN SUBPROGRAM MULTIPLIES TWO DOUBLE PRECISION 
FLOI\TI"IG POINT NUMBERS, EXPRESSING THE PRODUCT AS A 
nOUBLE PRECISION flOATING POINT NUMBER. USES 48 CEllS 

0704 650RWREAD AVAILABLE PRIOR TO JANUARY 1962 

oeuel!: PRECISION FLOATING POINT CARD INPUT 
THIS FORl'RAN SUBPROGRAM READS A 16 DECIMAL DIGIT 
IDOUBLE PRECISIONI FLOATING POINT NUMBER FROM A CARD~ 
REQUIRES 502 CELLS. CORRI 8B6 

tl3M 0704 PROGRAM LIBRARY ABSTRACT 

07{)4 652RWEG2F AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUES AND EIGENVECTORS OF THE PRODUCT OF A AND X~ 

EQUALS THE I<4AVE LENGTH TIMES THE PRODUCT OF B AND X, 
WHERE A AND BARE SYflMETRIC, AND B IS POSITIVE DEFINITE 
COMPUTES IN SINGLE PRECISION FLOATING POINT~ THE 
COMPUTATlON OF THE: EIGENVECTORS IS OPTIONAL. CORRI 675, 803 

0104 65?RWFT2F AVAILABLE PRroR TO JANUARY 1q62 

FLOAT ING POWT TRAP ROUTINE 
PROvllJES OPTIONAL METHODS OF HANDLING AC AND MQ OVER
FLOw AND UNDErlFlO" WHILE IN THE FLOATING TRAP MODE~ 
OCCUPIES 152 CELLS AND CONTAINS ITS OWN TEMPORARY~ 

0704 652RkHF2F AVAILABLE PRIOR TO JANUARY 1962 

MULTI-MATERIAL ONE DII"ENSIONAL HEAT EQUATION SOLVER 
SOLIIES NUMERICALLY THE ONE DIMENSIONAL HEAT FLOW 
fQUATION WITH VARIABLE THER~1AL PROPERTIES THROUGH A 
LAMINI\TEO SLAR t OF AS MANY AS stx MATERIALS, WITH 
RELhT 1 VEl Y GENERAL BOUNDARY CDND I T IONS 

0704 652RWPRT2 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL OUTPUT ROUTINE 
SETS UP ONE LINE OF OUTPUT AS SPECIFIED IN THE CALUNG 
SECUEf'oCE AND wRITES THE LINE ON TAPE 6 FOR PRINTING OR 
TAPE lJNlT 5 FOR PUNCHING IF SWITCH 2 IS OFF, DR PRINTS 
OR PUNCHES THE ltNE ON THE ON-LINE PRINTER OR PUNCH IF 
Si'lt'rJ:.h 2 IS ON. IT IS ALSO POSSIBLE TO SET UP A LINE 
AS SPeCIFIED IN THE CALLING SEQUENCE AND TO PRINT OR 
PUN.CH THE LINE ON THE ON-LINE PRINTER OR PUNCH ONLY, 
REGARDLESS OF THE SETTING OF SWITCH 2. REQUIRES 389 
CELLS PLUS 51 COMMON~ 

0704 653CSSQT2 AVAILABLE PRIOR TO JANUARY 1962 

SCUARE ROOT, FLOATING POINT. 
FUll SINGLE PRECISION ACCURACY IN I~008 MILLISECONDS USING 41 
CEllS. 

IDM 0704 PROGRAM UBRARY ABSTRACT 

0704 654A~CHKF AVAILABLE PRIOR TO JANUARY 1962 

SET SENSE LIGHTS 
FQRTRAN SUBROUTINE TO TEST BITS 1-4 OF 9 LEFT ROW AND TURN 
ON CORRESPONDING SENSE LIGHTS. 

0704 654AMPlGF AVAILABLE PRIOR TO JANUARY 1962 

NTH LEGENDRE POLYNOMIAL 
FORTRAN VERSION OF AMPLGN. CORR. DIST. 865 

0704 654AMPLGN AVAILABLE PRIOR TO JANUARY 1962 

NTH LEGENDRE POLYNOMIAL 
SINGLE PRfCISION flOATING. TWO ENTRIES,ACCURACV-8DICITS. 
RECUIRES 29 STORAGE CEllS AND 2 COMMON .. CORR. DIST. 865 

0704 654AMPlGX AVAILABLE PRIOR TO JANUARY 1962 

NTH LEGENl)RE PUl YNOM I AL 
FIXED POINT ROUTINE, TWO ENTRIES 
ACCURACY - 8 DIGITS. REQUIRES 10 STORAGE CElLS AND 2 COMMON 

0704 654AMWOTP AVAILABLE PRIOR TO JANUARY 1962 

BCD Ot. TPUT PROGRAM 
WRI TES A BCD RECORD OF ANY LENGTH ON TAPE AND/OR PRINTS ON 
LINE I-ilTHOUT THE USE OF SENSE SWITCHES. THIS IS A MODIFI
CATIOI'. OF UA SPHI~ 

0704 659GCTlUI AVAILABLE PRIOR TO JANUARY 1962 

TABLE READ IN & TABLE LOOKUP, INTERPOLATION SUBROUTINE 
FOR Ft;NCTlONS OF ONE, TWO, AND THREE VARIABLES. STORES All 
TABLES AS A SINGLY-SUBSCRIPTED ARRAY. PROVISION TO READ IN 
ADDITIONAL TABLES AS NEEDi::D. SUITABLE ERROR RETURNS PROVIDED 
FOR BY A COMPUTED GO TO .. SAME STANDARD CARD FORMATS FOR All 
TABLES~ TABLES ARE SEQUENCE CHECKEl) WHILE BEING READ IN FROM 
RCD TAPE OR CARD REAO[;R. CORR/770 
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0704 b61GOF020 AVAILABLE PRIOR TO JANUARY 1962 

SQUARE MATrlIX TRANSPOSEO ON tTSELF OR DISPLACED IN CORE 
MATRIX CAN BE STORED ROW-WISE OR COLUMN-wiSE 
ELE~Er.T AII,JI IS STORED INTO A/J,II OR B/JrIl 
2R STCRAGl LOCATIONS 
soxeD MATRIX TrlANSPOSEO IN 615 MILLISECONDS 

0704 664ANF202 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUES AND EIGENVECTORS OF A REAL SYMMETRIC MATRIX 
FORTRAN LI SUBROUTINE FINDS ALL SCALAR SOLUTIONS, L 
IINCLlJOING PROPER MULTIPLICITY/. AND, OPTIONALLY, THE 
ASSOCIATETJ UNIT NORM VECTORS, X, TO THE MATRIX EQUATION 
AX-LX. REQUlRES 935 CElLS PLUS VARIABLE CO"MQN. 

0704 66 1,ANF402 AVAILABLE PRIOR TO JANUARY 1962 

MATRIX INVERSION WITH SOLUTION OF LINEAR EQUATIONS 
FORTRAN U SUBROUTINE SOLVES THE ~ATRIX EQUATION 
AX-B. WHERE A IS A REAL, SQUARE COEFFICIENT MATRIX AND 
B IS A MATRIX OF CONSTANT VECTORS~ THE INVERSE MATRIX 
AND OHERI-'INANT ARE ALSO OBTAINED~ A IS DESTROYED IN 
THE INVf.RSION~ REQUIRES 458 CelLS PLUS VARIABLE COMMON. 

0704 66DMUCBLI AVAILABLE PRIOR TO JANUARY 1962 

OCTAL COLUr-'N BINARY CARD LOADeR ITHREE CAROS/~ 
READS A FILE OF CARDS PUNCHED IN THE OCTAL COLUMN BINARY FORM 
AT FUll SPE:ED ON THE 111 />'ODEl 1 OR MODEL 2 CARD READER. AN 
OCTAL COLUMN BINARY TRANSFER CARD IS RECOGNIZED AND CONTROL 
IS TRANSFERRED TO THE LOCATION SPE:CIFIED. THE PROGRAM IS SELF 
-LOADING Ar-JD USES THE FIRST 96 LOCATIONS IN MEMORY. 

0704 668/o'UCE I 1 AVAILABLE PRIOR TO JANUARY 1962 

MURA COMPLETE ElLIPTIC INTEGRALS 
APPROXIMATES THE VALUES OF THE COMPLETE ElLIPT IC 
INTEGRALS -K AND E SCALED 2EXP-3. REQUIRES THE 
SUBROUTINE MU LOG3.. 61 WORDS PROGRAM PLUS 11 WORDS 
CO"'~ON. TIMING 10.3 MS. 
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070 f , 673WH005? AVAILABLE PRIOR TO JANUARY 1962 

hl\SOLUTE ANO CQRRECTIO"l TRANSFER CARO lOACER. 
LOADS SHARE STANDARD ABSOLUTE BINARY AND CfT CARDS. 
ALL CARDS I-'.AY AE CHECKSUM VERIFIED. REQUIRES 60 LOCATIONS 
hND INllEX REGISTER 4. MACHINE MUST NOT BE IN TRAPPING MODE. 

0704 674RWSPAD AVAILABLE PRIOR TO JANUARY 1962 

ELLIPTIC PARTIAL OIFFERENTIAL EQUATIONS 
THIS PROGRAM FINDS THE APPROXIMATE SOLUTION OF A SET OF 
ELLIPTIC PARTIAL DIFFERENTIAL EeUATIONS ON A TWO 
01 Mt:NS IONAL REGION WITH PRESCR I BED. BOUNUARY COND I T IONS 
BY THI: METHODS OF FINITE DIFFERENCES AND SUCCESSIVE OIlER
RELAXATl.ON. THE REGION MAY BE ARBITRARY IN SHAPE AND MAY 
INCLUDE INTERFACES AND HOLES. THE UOUNDARY CONDITIONS MAY 
BE I-'IXED. THE MAIN PROGRAM REQUIRES 5966 CELLS, 
EXCLUSIVE OF THE THREE SUBROUTINES THE USER MUST SUPPlY. 
OF THE THREE SUBROUTINES THE USER MUST SUPPLY. CORR.9B9 

0704 b760R7lttS AVAILABLE PRIOR TO JANUARY 1962 

72/84 AND 80/B4 SIMULATION OF THE 714 CARD TO TAPE. 
R[OU[R(S NON-STANDARD 711 ClL. PANEL, EXTRA CARDS Hl DECK IF 
READING 80 COL. NO CHECKING DONE. USES CE 141, NY Bll. 

0704 677NA0314 AVAILABLE PRIOR TO JANUARY 1962 

THERMtlL ANALOlER 
THIS IS A I'1DDIFICATION TO SHARE SUBROUTINE CLTHAI WHICH SOLVE 
50 THE GENERAL PROBLEM OF SHADD STATE AND TRA~StENT HEAT TRAN 
SFER. MULTIPLE CASES CAN 8E HANDLED WITH EITHER PIRTIAL PARAM 
EYER REPLACEMENT OR DOING A COMPLETE NEW PROBLEM .. 

0704 0871 BNll AVAILABLE PRIOR TO JANUARY 1962 

NON-LINEAR ESTIMATION IPRINCETON-IBMI 
GIVEN A FUNCTIONAL RELATION AND DATA FOR N OBSERVED VALUES OF 
A SINGLE DEPENDENT VARIABLE, NK CORRESPONDING VALUES FOR K 
INOHENOENT VARIABLES, AND INITIAL VALUES FOR P PAIl.AMETERS, 
THE PROGRAM III PROVIDES BY AN ITERATIVE LEAST SQUARES 
PROCEOURE ESTIMATES FOR THE PARAMETERS AND 121 PROVIDES 
STATISTICAL INFORt-'ATION TO ASSESS THE WORTH OF THE ESTIMATED 
PARAM£TERS. USE OF THE PROGRAM FOR MORE THAN ONE DEPENDENT 
VARIABLE IS POSSIBLE. THE FUNCTIONAL RELATION MAY BE NON-
LINEIIR OR' LINEAR IN THE PIIRAM. f. INOEP. VAR. CORRI 845 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 Of!8GKT~Rl AVAILABLE PRIOR TO JANUARY 1962 

TAPE MANEUVERING ROUTINE. 
nR IS A TAP,E COpy ROUTINE WITH A NUMBER OF SUBROUTINES WHICH 
PERMIT RECORD MANIPULATION AND MOOIFICATION IN ANY OF SEVERAL 
WAYS. THESE INCLUDE INDIVIDUAL WORD CHANGES AND CHECKSUM 
CORRECTION, AS WELL AS RECORD READ-IN FROH CARDS WHILE 
COPYING TAPES. ITS CHECKING M(THOD HAKES IT A LITTLE SLOWER. 
THAN GHTED OR RL0044 IN SOME RESPECTS, BUT WHERE MERGING OF 
SEVERAL TAPES IS DESIRED, IT IS FASTER. 

0704 690GDI!OTl MAILABLE PRIOR TO JANUARY 1962 

BINARY OCTAL CARD OR TAPE LOADER 
FIVE CARD HIGH ORDER SELF LOADING PROGRAM TO LOAD 
ABSOLUTE SHARE STANDARD AND CAGE BINARY, OCTAL f. OCTAL 
TRANSFER CARDS .. OPTION AVAILABLE FOR ~RITING A SELF 
LOADING RECORD FROM CORE BEFORE EXECUTING TRANSFER CARD. 

0704 690GDNRTl AVAILABLE PRIOR TO JANUARY 1962 

N ROOT ROUTt NE 
COMPUTES THE NTH ROOT OF A NORMAlIlED FLOATING POINT 
NUMBER .. ARGUMENT IN THE ACCUMULATOR AND N IN INDEX 
REGISTER 1 UPON ENTRY. RESULT IN ACCUMULATOR UPON RETURN. 
ERROR RETURN IF COMPLEX ROOT. 

0704 690GDTl01 AVAILABLE PRIOR TO JANUARY 1962 

T APE INPUT lOUT pUT 
TO READ OR WRITE A VARIABLE LENGTH BINARY OR BCD RECORD 
WI TH OR WITHOUT CHECKING.AND CHECK FOR AN END OF FILE OR 
END OF TAPE CONDITION .. 

0704 692JPGNAT AVAILABLE PRIOR TO JANUARY 1962 

LAGRANGUN LNTERPOlATION ROUTINE 
GIVEN A TARLE OF N PAIRS OF X AND F/X.I AND A GIVEN VALUE 
OF Xl. THE ROUTINE WILL USE IN-ll THE ORDER INTERPOLATION 
TO COHPUTE F/X1/. LAGRANGIAN COEFFtEIENT FUNCTIONS ARE USED. 
REQUIRES 77 STORAGE LOCATIONS FOR PROGRAM AND rH:'6 AT COMMON. 

1£\1-( 07011 PROGRAM LIBRARY ABSTRACT B - 704 ...................................................... 
0704 6'.l2JPT AIIN AVAILABLE PRIOR TO JANUARY 1962 

FLOATtNG POINT UNIV~RIATE SEARCH 
GIVEN A BLACK BOX ROUTINE COMPUTING FIXI FROM A GIVf:N 
X, THE SEARCH ROUTINE VARIES C TO OBTAIN A DESIRED VALUE 
OF F/X/. 

REQUIRES 208f./2N(.AI STORAGE LOCATIONS /INCLUDING JP GNAT/. 
REQUIRES Nf.7 LOCATIONS AT COMMON. 

0704 692JPWEIR AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POI,NT BIVARIATE SEARCH 
GIVEN A BLACK BOX ROUTINE WITH TWO INPUT AND HID OUTPUT 
PARAMETERS, THIS ROUTINE ADJUSTS THE INPUT PARAMETERS TO THE 

DESIRED VALUES OF THE OUTPUT PARAMETERS. THIS IS OONE BY 
APPROXIMATION TO THE FIRST PARTIAL DERIVATIVES. 

REC;UIRES 20B LOCATIONS r. 9SPACES AT COMMON. 

0104 692JPZPOL AVAILABLE PRIOR TO JANUARY 1962 

ZEROS OF COMPLEX. POLYNOMIALS 
CO~PUTES THE ZEROS OF A POL YNO~ I i'lL wiTt-' COMPLEX 

COEFFICIENTS USING A SINGLE PRECISION QUADRATIC 
METHOD. STORAGE LOCATIONS 467 f. 38 ERASABLE f. 21Nf.lll 

0104 697MIHDJiI AVAILABLE PRIOR TO JANUARY 1962 

704-SAP-CODED MATRIX DIAGCNALIlATION SUBROUTINE 
THIS SUBROUTINE DIAGONAlIlES A REALI SYMMETRIC HATRIX 
BY MEANS OF JACOBIS METHOD WHEN THE MATRIX ELEMENTS ARE 
SINGLE-PRECI.SIONI FLOATING-POINT NUMBERS STORED IN 
TRIANGULAR FORI": MHRtCES OF LARGE ORDER ,N, ARE 
DIAGONALlZED IN A TIME PROPORTIONAL TO N CUBED AND WITH 
A MINIMUM NUMBER OF ROTATION. 

AVAILABLE PR.IOR TO JANUARY 1962 

OCU8LE PRECISION ~ATRIX MULTIPLICATION .. 
MULTIPLIES TWO REAL MATRICES WHOSE ELEMENTS ARE STORED 
CONSECUTIVELY BY ROWS IN CORE STORAGE USING DOUBLE PRECISION 
ARITHtJETIC. THE ELEMENTS OF PRODUCT MATRIX ARE STORED IN 
THE SliME MANNER IN CORE STORAGE. REQUIRES 145 STORAGE PLUS 
16 COtJMON. CL OPAl AND CL DPMI r~UST BE ASSEMBLED 
CONCURRENT L Y .. 
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0704 704RWBF4F AVAILABLE PRIOR TO JANUARY 1962 

BESSEL FUNCTION Y SUB N IX/. 
GIVEN X Arw N, THIS SUBROUTINE FINDS Y SUB N IXI DR 
ALL VALUES Y SUB 0 IX.I TO Y SUB N IX/. 

0704 7DSMLFlT2 AVAILA8LE PRIOR TO JANUARY 1962 

704-SAP FLOATING-POINT TRAP UNDERflOW CORRECTlON--
SL:BRDL;TlNE.. AN INITIAlIlING CALLING SEQUENCE TO THIS 
SL;BRQUTlNE SETS THE COMPUTER IN THE flOATING TRAP MODE SO 
THAT IIHEN SUBSEC:UENT UNDERFLOW OCCURS, THE PROPER REGISTER 
lAC AI'<O/OR Mel IS SET TO lERO. OVERflOW lOR THE ABSENCE OF 
THE FLOATING TRAP FEATURE IN THE COMPUTER I CAUSES AN ERROR 
RETURN TO THE INITIAliZING CALLING SEQUENCE. A RESET CALLING 
SEQUENCE RESTORES REGISTER 8 AND THE PREVIOUS STATUS OF THE 
F LOAf I NG-TRAP MODE .. 

0704 70SMtFLT3 AVAILABLE PRIOR TO JANUARY 1962 

704-FORTRAN II FLOATING-PT .. TRAP UNDERFLOW CORRECTION-
SUBROUTINE. THIS SAP-CODED SUBROUTINE MAY BE USED 
ON A 704 WITH THE flOATING TRAP MODE TO SET UNDER-
flOw TO l.ERO AND HALT ON OVERFLOW. 

0704 105MIHOl2 AVAILABLE PRIOR TO JANUARY 1962 

70 /t-SAP FLOAT I NG-PT. TRAP MATR IX DlAGONALllAT ION-
SUBROUTINE. THIS SUBROUTINE OIAGONALILES A REAL, SYMMETRIC 
MATRIX BY MEANS OF JACOBIS METHOD WHERE: THE MATRlIC ELE:MENTS 
ARE SINGLE-PRECISION, FLOATING-POINT NUMBER STORED IN 
TRIANGUlAR FORM. MATRICES OF LARGE ORDER IN, ARE O!AGONALtZED 
IN A TIME PROPORTIONAL TO N CUBED AND WITH A MJNIMUM NUMBER 
OF ROTATIONS. MIHDI2 IS ESSENTIALLY MIHOl4 MODIFIED TO TAKE 
ADVANTAGE OF flOATING POINT TRAP. 

0704 7D5MIHDI3 AVAILABLE PRIOR TO JANUARY 1962 

704-FDRTRAN II SUBPROGRAM FOR MATRJX-
OtAGONALtZAfION .. THIS FORTRAN II SOURCE LANGUAGE 
SUBROUTINE DIAGONALt.ZES A REAL, SYMMETRIC MATRIX 
BY /'lEANS OF JACOBIS METHOD WHERE THE MATRIX 
ELEMENTS ARE SINGLE-PRECISION FLOATING-POINT 
NUMBE;RS. CORR .. -;- -131 
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0704 708WHSMT2 AVAILABLE PRIOR TO JANUARY 1962 

70 1, SELECTIVE MONITOR TRACE SYSTEM .. 
TO BE SET UP AT EXECUTION TIME BY MEANS OF CONTROL CARDS TO 
PROVICE 111 A DETAil PRINTOUT OF LOC, OP, EFF AOOR,CIEI,C/ACI 
C/~Q/,TAG,c/IR/, OV IND FOR EVERY INSTRUCTION, OR 121 A TRAP 
TRACE OF EACH EXECUTADLE TRANSFER, OR 131 A TRACE OF ALL STOR 
I,NSTRUCTIGNS EXECUTED, OR 141 ANY COMtHNATlON OF THESE MODES 
OVER ANY SElECTED PORTIONS OF PROG BEING CHECKED. TRACES PRO
GRAJ-IS WHICH OPERATE IN TRAP MODE, AS WELL AS 110 OPERATIONS 
flY SI~ULATION. FL DEC IIC AN!} MQ .. ON-LINE PRINT ONLY .. 
903(. STORAGE CEllS, RELOCATABLE .. 

0'704 71 SRWCA21 AVAIlAOLE PRIOR TO JANUARY 1962 

flOATING POINT COMPLEX ARITHMETIC ABSTRACTION 
TO FACILITATE EXECUrlGN OF A PROGRAM USING EITHER REAL 
OR COl>'PLEX ARITHMETIC WITHOUT MODIFICATION OF THE PROGRAM 
AND WITH NEGLIGIBLE LOSS OF TIME WHILE USING REAL 
ARITH~ETIC .. REQUIRES 434 CELLS AND CONTAINS US OWN 
TEMPORARIES. 

0704 725PKMERE AVAILABLE P.R1.0R TO JANUARY 1962 

TwO-DIMENSIONAL MFSH FOR RELAXATION CALC ATIONS .. 
SYSTEf" OF PROGRAMS FOR SOLUTION OF PA IAL DIFFERENTIAL 
ECUATIONS BY THE SUCCESSIVE OVER-RE XATlQN METHOD. 
CONTAINS MESH GENERATOR, ITERATOR, OUTPUT PRINTER, 
INTERPOLATOR AJl,jO OTHER AUXILIARY PROGRAMS. 

070 /, 726SCXPCO AVAILABLE PRIOR TO JANUARY 1962 

704 TRANSPORT AT I ON CODE .. 
704 TRANSPORTATION CODE USING JAMES MUNKERS AlGORlTHM ISlAM 
JOURNAL, MARCH 1957/ .. REQUIRES 8K CORE. 4 DRUMS AND AT LEAST 
1 TAPE UNIT. 

0704 727IBSQo AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PREC .. flOATING PT .. SQUARE-ROOT SUBROUTINE .. 
RELATIVE ERROR lESS THAN 2.5XIO-16. 2 .. 02 MS, 54 LOCATIONS (. 4 
COI'MO~. 

10M 0704 PROGRAM LIBRARY ABSTRACT 
•• II. II •• ., ........... * .. ., II ...... ., ••• ., ** ** ..... ., • .,.,.* ........ *.* * .............. *. 

0704 732PFMODL AVAILABLE PRIOR TO JANUARY 1962 

READING OF FORMAT STATEMENTS AT EXECUTION TIME. 
FORfRAN-2 SUBROUTINE TYPE PROGRAM. 

0704 71)PFOUP3 AVAILABLE PRIOR TO JANUARY 1962 

TAPE COPY PROGRAM. 
BINARY OR: BCD ."lOoE MAY BE IMPOSED AS WEll AS INTEGRAL COPY 
OR NUfJBER OF FILES OR NUMBER OF RECORDS TO BE COPIED CAN BE 
PRESET .. CHECKSUM AND OPTIONAL RTT VERIFICATION IS EFFECTUATED 

070" 73t.PFPROG AVAILABLE PRIOR TO JANUARY 1962 

TAPE CREATING PROGRAM AND lOADER SUBROUTINE. 
THIS IS A ass LOADER THAT CREATES A PROGRAM TAPE FOR PROGRAMS 
COMPILED BY FORTRAN 2 AND EXCEEDING STORAGE CAPACITY. 
SU~ROl.JTINE PROG IS USED TO CAll IN THE PROGRAM TAPE. 

070'1 735PFMCFL AVAILABLE PRIOR TO JANUARY 1962 

FlOATING TRAP Sr~ULAT!ON. 
rORTRAN-2 SUBROUTINE PERFORMING HOATING OVERflOW-UNDERFLOW 

AND DIVIDE CHEC DETECTION. CONSOLE GIVES DETAILED 
INFORMATIO"J ARDUT CONDITIONS. THERE ARE POSSIBILITIES TO 
CONTINUE BY AUTOMATIC CORRECTION OF RESUL TS .. 

0704 739ARPEK2 AVAILABLE PRIOR TO JANUARY 1962 

BINARY SUBROUT I NE IOENT IF ICA r ION AND MEMORY ALLDCA TlON 
READS FN II BINARY PROGRAM DECK LISTING ON-LINE OR OFF-LINE 
THE SUBROUTINES IN THE DECK, ALSO VECTORS,LENGTH,ENTRIES 
CO .... MCN REt::UIREf'o!ENTS .. UPON FINDING FN II TRANSFER CARD,STATES 
ACTUAL NEXT AVAtLABlF. CELL AND LOWEST COMMON CElL REFERENCED 
IN ~!l.OGRAM .. MAKES NO CHECK FOR MISSING SUBROUTINES .. 

0704 742RwLE3F AVAILABLE PRIOR TO JANUARY 1962 

LINEAR EQUATIO-"l SOLVE~ 
GIVEr.! A LINEtlR MATRIX E'OUATION AV-B. WHERE A HAS THE 
DIMENSIONS M X NAND 0 IS A COLUMN VECTOR OF DIMENSION 
M X 1., THIS ROUTINE FINDS THE SOLUTION V IN THE LEAST 
SCUARE:S SENSE. RE(;;UIRES 466 CElLS OF PROGRAM AND CONSTANTS 
ItNCll;oES AOU AND DOUI. PLUS N£.5 CElLS OF COMMON .. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 742RWLS3F AVAILABLE PRIOR TO JANUARY 1962 

GENERAL ,LEAST SQUARE CURVE FITTING ROUTINE .. 
SOLVES THE VECTOR V IN LEAST SQUARES SENSE.. REQUIRES 
757 CElLS OF PROGRAM AND CONSTANTS /INCLUDES LOF, 
AOU. AND DOUI PLUS N£.5 CELLS OF COMMON. 

070L. 7430RAlI AVAILABLE PRIOR TO JANUARY 1962 

RANDO/" NUI>'AE-R GENERATOR, All MUTHAL ANGLE .. FIXED POINT .. 

0704 7430RCAUC AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NU~BER GENERATOR, CAUCHY DISTRIBUTION .. FT. PT .. 

0704 7430ftEXPR AVAILABLE PRIOR TO JtlNUARY 1962 

RANDOI>' NO. GENERATOR, EXPONENTIAL OISTp,IBUTlON. FT.PT .. 

0704 7430RF ISH AVAILABLE PRIOR TO JANUARY 1962 

RA"'IDOM NO. GEN., NERENSON-ROSEN FISSION SPECTRUM. H.PT 

0704 7430RFLOT AVAILABLE PRIOR TO JANUARY 1962 

flOAT A FRACTION 
CONVERTS A FRACTION TO FLOATING POINT FORMAT. 

0704 1430RFLRN AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBER GENERATOR, FlOATING POINT. 

0704 7430RFXRN AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBE·R GENERATOR, FrXED POINT 
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0704 7/f30RGAUR AVAILABLE PRIOR TO JANUARY 1962 

RANDO,... NO .. GENERATOR, GAUSSIAN DISTRIBUTION. FT .. PT. 

0704 7430RMAXB AVAILABLE PRIOR TO JANUARY 1962 

RANDO,... NO. GENERATOR" MAXWEll-BOLTZMANN OIST .. FT. PL. 

0704 7430RMOCO AVAILABLE PRIOR TO JANUARY 1962 

CONSTANTS FOR OR MONTE CARLO PKG .. INOT A SUBROUTINEI 

0704 7430RPOll AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBE'R GENERATOR, POLAR ANGLE. FLOATING POINT. 

0704 7430RTURN AVAILABLE PRIOR TO JANUARY 1962 

PARTICLE SCATTERING 
Vt:CTOR ROTAT'lNG SUBROUTINE OF MONTE CARLO PACKAGE. 

0704 744AMOPAS AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECI.SION MATRIX ADDITION AND SUBTRACTION. 
ADDS OR SUBTRACTS TWO REAL MATRIC.ES WHOSE ELEMENTS ARE STORED 
CONSECUTIVELY BY ROWS IN CORE STORE USING DOUBLE PRECISION 
ARITHI>'ETIC. THE ELEMENTS OF THE SUM OR DIFFERENCE MATRIX ARE 
STORED IN THE SAME MANNER IN CORE STORAGE. REQUIRES 80 
STORAGE PLUS 8 COMMON. CL OPAl MUST BE ASSEMBLED 
CONCURRENTLY. 

0704 749SCBOP1 AVAILABLE PRIOR TO JANUARY 1962 

MULTIPLE REGRESSION BACK SOLUTION PROGRAM .. 
TO PROVIDE BACK SOLUTIONS FOR THE RESULTS OF THE MULTIPLE 
REGRESSJ.ON CODE SCRAP. 
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0104 1lt9SC I E~R AVAILABLE PRIOR TO JANUARY 1962 

INPUT EblTOR FOR MULTIPLE REGRESSION CODE SCRAP. 
THIS 704 PROGRAM USES FORTRAN TO CALCULATE FUNCTION VARIABLES 
FROM OBSERVED VARIABLES AND PLACE THEM IN THE FORMAT REQUIRED 
FOR THE MULTIPLE REGRESSION CODE SCRAP. 

0704 149SCRAP AVAILABLE PRIOR TO JANUARY 1962 

MUL TlPLE REGRESSION r. CORRELATION ANALYSIS PROGRAM. 
PROVIDES MULTIPLE CORRELATION COEFFICIENTS, STANDARD ERROR OF 
ESTIMATeS, MEANS, STANDARD DEVIATIONS. REGRESSION COEffICIENTS 
AND T-TABLE ENTRIES FOR UP TO 39 INDEPENDENT VARIABLES WITH 
AS MANY AS 400 OBSERVATIONS PER VARIABLE. REQUIRES 4K 104 
WITH 1 DRUM AND AT LEAST It TAPES. CORR/944 

0704 152GMEPAC AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN ERROR PACKAGe 
A FORTRAN II SUBROUNNE WITH SEVERAL ENTRIES TO PROVIDE ERROR 
DIAGNOSTIC OUTPUT ON A BCD OUTPUT TAPE A. ERROR CONTROL, AND 
FLOATlNG POHT OVERFLOWIUNDERFLOW ADJUSTMENT DURING THE 
EXECUTION OF A PROGRAM. A DIAGNOSTIC CONSIST OF AN ERROR 
DESCRIPTlON AND A SUBROUTINE NAME-STATEMENT NUMBER TRACE BACK 
FROM THE ERROR SOURCE TO THE MAIN LINE PROGRAM. REQUIRES 
FLOATING POINT TRAP AND FORTRAN 11 STANDARD ERROR PROCEDURE. 
USES 325 CORE LOCATIONS •. 

0104 153NUEXPl AVAILABLE PRIOR TO JANUARY 1962 

E XPONE NT I At INTEGRAL 
COMPUTES EIIXI, EXP/-X/.El/XI, OR EIIXI - LOG/XI .. CLOSED 
SUBROUTINE ON SAP SYMBOLIC CARDS. REQUIRES 192£.19 COMMON 
STORAGE CELLS PLUS LOG AND EXP SUBROUTINES. ALSO EXISTS AS 
FORTRAN 2- SUBROUTINE. 

0704 753NUEXPI AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTIAL INTEGRAL 
COMPUTES EIIXI, EXPI-XI"EI/X/, OR Etlxl - LOG/X/. FORTRAN 2 
SUHROUTINE VERSION OF NU EXPI ON RELOCATABLE BINARY CARDS 
INCLUOtNG LOG AND E)(.P SUBROUTINES. 292&.19 COMMON STORAGE. 

[8M 0104 FlROGRAM LIBRARY ABSTRACT .................................................................. 
0104 154CEF2LD AVAILABLE PRIOR TO JANUARY 1962 

GENERATE A FORTRAN II PROGRAM TAPE OR ABSOLUTE BINARY 
CARDS. LOAOS A FORTRAN It PROGRAM ONTO A BINARY TAPE AS ONE 
RECORD WITH A BOOTSTRAP PREFACE, OR PUNCH OUT THE PROGRAM 
ON ABSOLUTE BINARY CARDS, DR BOTH. 

0704 756RWtNPS AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL, OCTAL, Bcn LOADER 
READS BCD TAPE 4/wITH REDUNDANCY CHECKINGI IF SENSE SWITCH 
1 IS UP, OR ,""OLLERITH PUNCHED CARDS ON-LINE IF SS-1 IS 
DOWN, CONVERTS TO BINARY AND STORES IN CORE. THE FORMAT 
ACCEPTABLE TO UADBCl HAS BEEN EXTENDED SO THAT INPUT. PRE
PARATION MAYBE MORE EASILY DIVORCED FROM PROGRAMMING 
TECHNIQUES. REQUIRES 668 WORDS OF CORE. ALL TEMPORARY 
STORAGES ARE SELF-CONTAINED. 

0704 156RWINP5 AVAILABLE PRIOR TO JANUARY 1962 

OEC1MAL, OCTAL, sca LOADER 
ALLOWS SELECTIVE INPUT WITH A SINGLE CALL STATEMENT, AND 
ALLOWS FOR CHANGES IN VALUES WHICH WERE NOT ORIGINALLY 
DESIGNATED AS INPUT. REQUIRES 612 WORDS OF STORAGE wITH 
ALL TEMPOR~RIES SELF-CONTAINED. CORRI B14 

0104 159AMDPSM AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECI,SION MATRIX SCALAR MULTlPLlCATtON 
MULTI PLIES A REAL MATRIX WHOSE ELEMENTS ARE STORED 
CONSECUTIVELY BY ROWS TIMES A SCALAR IN CORE STORAGE USING 
DOUBLE PRECISION ARITHMETIC. THE ELEMENTS OF THE PRODUCT 
MATRIX ARE STORED IN THE SAME MANNER IN CORE STORAGE. 
REQUIRES 62 STORAGE &7 CO"'MON. CL DPMl HUST BE ASSEMBLED 
CONCURRENTl Y. 

0704 760GECDIS AVAILABLE PRIOR TO JANUARY 1962 

CONTINUOUS DERIVATIVE INTERPOLATION SUBROUTINE 
COMPUTES Y AS A FUNCTION OF X FROM A TABLE OF X AND Y VALUES 
SUC~ THAT THE FUNCTION Y AND ITS FIRST AND SECOND DERIVATIVES 
ARE CONTINUOUS IN THE RANGE OF X IN THE TABLE WR ITTEN AS 2 
FORTRAN 11 SUBROUTINES. 

t:BM 0704 P.ROGRAH LIBRARY ABSTRACT B - 704 

0704 162FlFDOO AVAILABLE PRIOR TO JANUARY" 1962 

DIFFERENTIAL .EQUATION . . 
SQLUTION OF N FIRST ORDER DIFFERENTIAL EQUATIONS USING THE 
EULER-CAUCHY METHOD. PROV,ISIONS FOR ERROR CONTROL AND 
PREDICTED STEP SIZE. REQUIRES 16B CELLS, 1 COHMON AND A BLOCK 
OF 2N&1 CELLS. 

07Q4 762RFEOO AVAILABLE PRIOR TO JANUARY 1962 

LAGRANGIAN INTERPOLATION ANDIOR DIFFERENTIATION 
GIVEN H fABLES YK-F/XI WHERE X IS EQUALLY SPACED KTH ORDER 
INTERPOLATION AND/OR DIFFERENTIATION OF T~E LAGRANGIAN 
FORMULA tS P,ERFORHEO ON ALL TABLES. TABLES HUST ALL BE OF SAME 
FORMAT. REQUIRES 214 CELLS AND COMMON TO COMMON&"7 &K. 

0704 166ANC203 AVAILABLE PRIOR TO JANUARY 1962 

ZEROS OF A POLYNOMIAL IN DOUBLE PRECISION 
COMPUTES IN DOUBLE PREC IS (ON THE REAL AND COMPLEX ZEROS OF A 
REAL POLYNOMIAL. OUTPUT OF ZEROS WITH MULTIPLICITIES AND 
REMAINDER TERMS AS WELL AS ORIGINAL COEFFICIENTS. OPTIONAL 
OUTPUT Of MODU LI AND COEFF It I ENTS OF POL YNOM J AL GENERA TED 
FROM LEROS FOUND. MODIFICATION OF ROOT-SQUARING METHOD. 
C203 IS A COMPLETE PROGRAM WHICH INCLUDES- BS INTP, BS CONV. 
as OUT, BS LNX. BS DPSQ. BS EXP. UA CSH2, UA SPH1, HU ROt 2. 

0704 761UASP03 AVAJLABLE PRIOR TO JANUARY 1962 

FLOW TRACE PROGRAM - UA SPO 3 
ON- ANDIOR OFF-UNE OP-PANEL PRINT AFTER EXECUTION OF EACH 
TRACE-ABLE TRANSFER INSTRUCTION WHILE IN TRAPPING MODE. 
CONOI 1I0NAl ANDIOR UNCONDITIONAL ENTRANCE TO AND E>tIT FROM 
TRAPPING MODE MIiOE FLEXIBLE BY CONTROL CARD. PRINTING HAY BE 
CONTROLLED BY INDEX REGISTER CONTENTS. CORE STORAGE· LOCATION 
CONTENTS, COUNT-DOWN ON NUMBER OF TRANSFERS TO OR FROM SOME 
CORE STORAGE lOCATION, OR MANUALLY BY THE SETTING OF A SENSE 
SWITCH. USES CORE STORAGE LOCATIONS 100000-007171B. 

070" 768UADBC2 AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL-TD-BINARY CONVERSION PROGRAM - VA DBt 2 
FIXED POINT, FLOATING POINT, INTEGER OR BCD CONVERSION. 
VARIABLE FIXED FIelD FORMAT A LA FORTRAN. FLAG COLUMNS HAY DE 
SPECIFIED TO CAUSE INTERRUPTION Of CONVERSION. UPON INTERRUPT 
NUMBERS MAY BE SCALED, REPLACED. IGNORED, ETC. LOADING IS BY 
BLOCK, BUT THE INTERRUPT ALLOWS INPUT TO BE LOADED INTO 
ARBITRARY CORE LOCAHONS. REQUIRES THE USE OF UAT·SM2 OR 
UACSH2 TO READ TAPE OR CARDS. OCCUPIES 467 CORE STORAGE 
LOCAn ONS AND 40 wnD'nc:. tu: COMMON "TOG AGE .. 

IBM 0704 PiROGRAH LIBRARY ABSTRACT ................................................................... 
0704 .769TVF.2TP AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN Ll ANOIOR FORTRAN I TO SELF-LOADING TAPE 1 
TillS PROGRAM HAKES A SELF-LOADING TAPE 1 OF ANY NUMBER OF 
INDEPENDENT FORTRAN 11 AND/OR FORTRAN I PROGRAMS. A LOAD 
FUNCTlON IS REQUIRED IF MCRE THAN ONE PROGRAM IS TO BE 
LOADED. THIS FUNCTION IS DESCRIBED IN APPENDIX A OF THE 
WRITEUP OF TV F2TP. 

0104 112ANE206 AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARE POLYNOMIAL FIT IFORTRAN III 
GIVEN A SET OF N VALUES OF X WITH· WEIGHTS W, AND ONE OR MORE 
SETS OF CORRESPONDING VALUES OF Y. ROUTINE DETERMINES THE M 
COEffiCIENTS OF THE POLYNOMIAL/SI OF DEGREE M-l WHICH GIVES 
THE BEST FIT TO THE SET/SI OF Y. THE RESIDUALS. WEIGHTED 
SUM/SI OF SQUARES OF RESIDUALS, AND THE ERROR MATRIX ARE ALSO 
COMPUTED. REQUIRES 296 CEllS PLUS VARIABLE COMMON. 
SUBROUTINES POLYEI AND XLOC INCLUDED IN DECK. USES ANF40Z. 

0104 715RWDE6F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING PT. COWELL 12ND SUMI, RUNGE-KUTTA INTEGRATION 
OF SECOND-ORDER EQUATIONS. SOLVES A SET OF N SIMULTANEOUS 
SECOND-ORDER ORDINARY DiffERENTIAL EQUATIONS, IN WHICH 
FIRST DERIVATIVES MAY OR HAY NOT APPEAR. 

0704 715RWGLSC AVAILABLE PRIOR TO JANUARY 1962. 

GENERAL LEAST SQUARE CURVE FITTING ROUTINE 
GIVEN AN N X M MATRIX A, AN M DIMENSIONAL ·ROW VECTOR B 
AND AN N X N DIAGONAL MArRIX S ISTORED AS A ROWI THIS 
ROUTINE FINDS AN N DI.MENStONAL ROW VECTOR V. IF THE USER 
SETS ALL S - 0 SOLVES V IN THE lEAST SQUARES SENSE. 

0104 776RWAV4F AVAILABLE PRIOR TO JANUARY 1962 

GENE RAL ANAL YS t S OF VAR 1 ANCE 
TO COMPUTE AND PRINT ALL SUMS OF SQUARES ASSOCIATED 
WITH FACTORIAL EXPERIMENTATION. All SUMS OF OBSERVATIONS 
ENTERING INTO EACH SUM OF SQUARES ARE ALSO PRINTED. 
POLYNOMIAL PARTITIONING OF MAIN EFFECT SUMS OF SQUARES 
IS OPTIONAL.. ANy1:GEGREE OF FRACTIONAL REPLICATION CAN DE 
HANDlED,AS WELL AS A HIGH DEGREE OF MULTIPLE REPLICATION. 
CORRI B14 
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IBM 0704 PROGRAM liBRARY ABSTRACT ....................................................................... 
0'104 716RWAV5F AVAILABLE PRIOR TO JANUARY 1962 

IroATlN SQUARES ANALYSIS OF VARIANCE 
TO CO"'.PUTE AND PRINT All SUMS OF SQUAR.ES ASSOCIATED 
WITH LATlN SQUARES EXPERIMENTATION. SUMS OF OBSERVATION 
OVER EACH LEVEL OF EACH FACTOR ARE ALSO PRINTEO. 
POLYNOMIAL PARTITIONING IS OPTIONAL. A HIGH DEGREE OF 
MULTlPlE REPLICATION IS PERMISSIBLE. 

0104 181WH0042 AVAILABLE PRIOR TO JANUARY 1962 

SELF LOADING TAPE' WRITING ROUTINE V407 
TO LOAD THE INFO'RMATION FROM A FORTRAN OBJECT PROGRAM 
ONTO A MASTER PROGRAM TAPE. TO BE USED wITH ALL BUT THE 
nECK fRHJ.CH MAKES UP THE FINAL RECORD. A CI1ECK SUM IS 
COMPUTED FOR EACt. RECORDC . 

0704 7BIWH0043 AVAILABLE PRIOR TO JANUARY 1962 

SElF LOADING TAPE WRITING ROUTINE V407 
TO LOAD THE INFORMATION FROM A FORTRAN OBJECT PROGRAM 
ONTO A MASTER PROGRAM TAPEC TO BE USED WIT& THE DeCK 
WHICH MAKES UP THE FINAL RECORD. 

0704 182PFCR3 AVAILABLE PRIOR TO JANUARY 1962 

CORRElATION ANO REGRESSION ANALYSIS. 
CALCULATIONS ARE PERFORMED AS SPECIFrED BY A CONTROL CARD. 
OPTIONAL OUTPUT FORMAT. PROVISIONS ARE MADE FOR PROGRAM INT
ERRUPTION AND RESTART. ACDITIONAL COMPUTATION MAY BE INTRO
DUCED. MAXIMUM NUMBER OF VARIABLES IS 110 ISINGle PRECI OR BO 
/DOUBLE PREC/. NUMBER OF OBSERVATIONS IS 2"28-1. 

0704 7B4GECDS1 AVAILABLE PRIOR TO JANUARY 1962 

COLUMN BIN.eRY DISASSEMBLY PROGRAM 
THIS PROGRAM WILL READ A COLUMN BINARY ABSOLUTE 
OR RELOCATABLE DeCK AND TRANSLATE THE INFORMATION 
BACK TO SYMBOLIC FORM. SEE Ge RDS1 

IBM 0704 PROGRAM liBRARY ABSTRACT 
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010.4 7B4GERDS1 AVAILABLE PRIOR TO JANUARY 1962 

ROW BINARY DISASSEMBLY PROGRAM 
THIS PROGRAM WILL READ A ROW BINARY ABSOLUTE OR RELOCATABLE 
DECK wITH BINARY TRANS n ION-CORRECTION CARDS AND 
TRAr-.SLATE THE INFORMATION BACK TO SYMBOLIC 
FOR'" WHICH WOULD BE ACCEPTABLE TO SAP 3-7. 
AN OPTIONAL FORM OF OUTPUT IS A LISTING SIMILAR 
TO THAT PRODUCED BY THE SAP 3-7 ASSEMBLER 

0704 785GEGERR AVAILABLE PRIOR TO JANUARY 1962 

ERROR PROCEOURE FOR FORTRAN II 
THE INCORPORATION Of THE STANDARD ERROR PROCEDURE fOR 
FORTRAN 11 INVOLVED THE WRITING Of AN ERROR SUBROUTINE AND A 
REVIS tON OF THE LIBRARY SUBROUTINES TO MAKE USE OF ERROR 
RETUR/ljS.. FORTRAN LIBRARV SUBROUTINES WERE MOOIF}[D, AND IN 
SOME CASES REPLACED BY BETTER ROUTINES. CORRI 857 

0104 7B7PKMIN2 AVAILABLE PRIOR TO JANUARY 1962 

COMPUTATION OF A MINIMUM TWD-LEVEL AND-OR SWITCHING 
C I RCUT GENERATES A MIN IMUM TWO-LEVEL SW ITCH ING C IRCUT WHERE 
ONE LEVEL IS All ANDS AND THE OTHER LEVel IS All DRS. 
DONT-CARE CONDITIONS ANI"> MULTIPLE OUTPUT PROBLEMS ARE 
PERIHTTED. CAN BE DIRECTLY APPLIED TO THE MINIMIZATION OF A 
BOOLEAN FUNCTION IN NORMAL FORM, AND TO THE MINIMIZATION 
OF TOPOLOGICAL COVERS OF CUBICAL COMPLEXES. PROGRAM MAY BE 
RUN ON A MACHINE WITH 2 OR 4 137S OR A 730 MENORY FRAME. 
IT ALSO REQUIRES SIX TAPES AND FOUR LOGICAL DRUMS. CORRI BB4 

0104 7BBIBASFS AVAILABLE PRIOR TO JANUARY 1962 

AODS' OR SUBTRACTS TWO FOURIER SERIES .. 
IN CANONICAL REPRESENTATION OBTAINING AS THE RESULT A THIRD 
FOURIER SERIES IN CANONICAL REPRESENTATION. 

0704 788IBATFS AVAILABLE PRIOR TO JANUARY 1962 

ADDS A TERM TO A FOURIER SERIES. 
II\) CANONtCAL REPRESENTATION 08TAINING AS THE RESULT A FOURIER 
SERIES IN CANONICAL REPRESENTATION. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................... 
0704 7BBIBCFTD AVAILABLE PRIOR TO JANUARY 1962 

CONVERTS A FOURIER SERIES TERM TO BCD FORM. 
USING TWO BINARY WORDS AND BCD WORD AS INPUT AND SIX BCD 
WORDS AS' OUTPUT. 

0704 78eIBCIFS AV~ILABLE PRIOR TO JANUARY 1962 

COMBINES INDICES IN A FOURIER SREIES. 
INPUT AND OUTPUT WILL BE IN CANONICAL REPRESENTATION. 

0104 78BIBCIFT AVAILABLE PRIOR TO JANUARY 1962 

COMBINES INDICES IN A FOURIER TERM. 
BOTH INPUT AND OUTPUT WIll BE IN THE CANONICAL REPRESENTATION 

0704 788IBEFSI AVAILABLE PRIOR TO JANUARY 1962 

EVALUATES A FOURIER SERIES. 
FOR GIVEN NUMERICAL VALUES OF ITS INDEPENDENT VARIABLES .. THE 
SERIES TO BE EVALUATED MUST BE GIVEN IN EXPANDED 
REPRESENTATlON AS DEFINED ON THE WRITE UP FOR ERFS1. TIMING 
U321( & 101 CYCLES, WHERE K- THE NUMBER OF INDICES PER. TERM, 
AND 13 THE NUMBER OF TERMS IN THE SERIES TO BE EVALUATED. 

0704 7B8IBERFS AVAILABLE PRIOR TO JANUARY 1962 

EXPANDS THE REPRESENTATION OF A FOURIER SERIES. 
WHICH IS GIVEN IN CANONICAL REPRESENTATION. IN. THE EXPANDED 
REPRESENTATION THE fIRST THREE WORD LOCATIONS CONTAIN THE 
NUMBER Of INDICES, THE NUt'BER OF SINE TERMS AND THE HUMBER 
OF COSINE TER"'S RESPECTIVELY, SUCCEEDING LOCATIONS 
CONTAIN REPRESENTATIONS OF THE TERMS OF THE SERIES IN THE 
SAME ORDER AS IN THE GIVEN CANONICAL SERIES. TIMING NOT 
OVER U6lK&1:8DT & 130 CYCLES, WHERE K3 THE NUMBER OF 
INDICES PER TERMS AND T3 THE NUMBER OF 04013005 TERMS 
IN THE SERIES. 

0104 7BBtBFIR2 AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETIVE ROUTINE. 
WHICH FACIliTATES THE EXECUTlOt..l OF A SEQUENCE OF FOURIER 
SERIES OPERATIONS. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ........................................................................... 
0704 7B818GFLl AVAILABLE PRIOR TO JANUARY 1962 

GIVEN A FOURIER HALF-SERIES IN CANONICAL REPRESENTATION 
GFll SEARCHES FOR. AND CONVERTS TO BCD THE NEXT TWO TERMS 
IN OROER OF MAGNITUDE OF COEFFICIENTS, THE LARGEST 
COEFFICIENT FIRST THE OUTPUT IS 12 BCD WORDS. 

0704 7881BIFS1 AVAILABLE PRIOR TO JANUARY 1962 

INTEGRATES A FOURIER SERIES IN CANONICAL REPRESENTATION 
REQUIRES AN UNINCORPORATED SUBROUTINE TO DETERMINE THE 
SPEC IAl FUNCTION F OF THE INDICES. 

0104 78BIBMFS2 AVAILABLE PRIOR TO JANUARY 1962 

MULTIPLIES TWO FOURI.ER SERIES. 
IN CANONICAL REPRESENTATION OBTAINING AS THE RESUL T A THIRD 
SERIES IN CANONICAL REPRESENTATION. REQUIRES THE SUBROUTINE 
ATFS1 .. 

0704 78BIBPDFS AVAILABLE PRIOR TO JANUARY 1962 

COMPUTES THE PARTIAL DERIVATIVE OF A FOURIER SERIES. 
IN CANONICAL REPRESENTATI.ON WITH RESPECT TO ANY VARIABLE, 
OBTAINING AS A RESULT A SERIES IN CANONICAL REPRESENTATION. 
TIMING 2.040 t. .. 7S6T MILLISECONDS MAXIMUM. 

070r. 18BIBPUFS AVAILABLE PRIOR TO JANUARY 1962 

PUNCHES A FOURIER SERIES ONTO .BINARY RELOCATABLE CARDS .. 
CANONICAL REPRESENTATION IS USED, BUT NO RESTRICTIONS ARE 
IMPOSED ON THE INDEX VECTORS. TIMING 100 CARDS PER 1'IINUTE 
MAXIMUM .. 

0704 18BIBRFST AVAILABLE PRIOR TO JANUARY 1962 

READS, WITH CHECKING, A FOURIER SERIES FROM BINARY TAPE 
INTO CORE STORAGE, IN CANONICAL REPRESENTATION. 



IBM 0704 PROGRAM LIBRARY ABSTRACT ........................................................................ 
0704 1BBIBSFSI AVAILABLE PH10R TO JANUARY 1962 

SEARCH A FOURIER SERIES IN CANONICAL REPRESENTATlO"l. 
FOR THE'COEFFICIENT Of A SPECIFIED TERM. TIMING IF P IS THE 
NUMBER OF TERr-'S, SINE OR COSINE, OF 11"E TYPE ~EING LOOKED FOR 
IN THE SERIES, EX[CUTION TIME DOES NOT EXCEt:D 5% SP CYCLES. 

0704 7BOIBSPFI AVAILABLE PRIOR TO JANUARY 1962 

UNPACKS THE INDICES FROM FOURIER'SERIlS INDEX wDRUS, 
CONVERTS THEM TO NOR"IAllHO FLOATIJljG-POINT FORM, AND 
CC,..PUTE;S 1 t. KR, WHERE:. I Mm K AR!:: Tilt: INDICES. ANO B 15 
AN ARl!ITRARY PARM~ETER SPFI2 IS DESIGNED FOR USE AS A 
SUBROUTINE OF ISFl. 

0704 788IBSPf2 AVAILABLE PRIOR TO JANUARY 1962 

COMPUTES A SPfCIAL FUNCTION F OF THE INOICES. 
IN ONE TERM OF A FOURIER SERI(S. USES UI'FI AS A SUBROUTINE. 

0704 7881BSPSI AVAILABLE PRIOR TO JANUARY 1962 

SPLI TS A FOURIER SERIES. 
WITH THE FOLLOWING RESULT IHTH 51 AS THE INPUT SERIES, THE 
OUTPUT CONSISTS OF 52 WHICH ARE THOSE TERMS OF 51 WHICH ARE 
INDEPENDENT OF THETA, AND 53 WHICH IS THE RESULT OF SETTING 
THE INDEX OF THETA TO lERO IN EACH TERM OF S1 AND 52 .. 

0704 78SIBUPFI AVAILII.BLE PRIOR TO JANUARY 1962 

UNPACKS UP TO 6 INOICES FROM AN INDEX WORD'; 
OF A FOURIER SERIES IN CANONICAL REPRESENTATION AND CONVERTS 
THEM TO NORMALIZED FLOATING POINT NUMBERS. 

0704 7881BWFST AVAILABLE PRIOR TO JANUARY 1962 

WRITES A FOURIER SERIES AS ONE BINARY RECORD ON TAPE. 
WITH LOGICAL CHECK SUM AS THE LAST WORD ON THE RECORD. 

IBM 0704 PROGRA~ LIBRARY ABSTRACT 

070/f 788lBWFSI AVAILABLE PRIOR TO JANUARY 1962 

CONVERTS A FOURIER SERIES IN CANONICAL REPRESENTATION. 
TO BCD AND WRITES THE RCD SREIES ON ANY DESIRED TAPE. 
PRINTING IS OPTIONAL. 

0704 189IBMll AVAILABLE PRIOR TO JANUARY 1962 

MACHINE LOADING PROBLEM OF LINEAR PROGRAMMING 
SOLVES A GENERALlZArtON Of THE TRANSPORTATION PROBLEM 
I.N wHICH EACH TERM OF ROW ANDIOR COLUMN SUMS 
MAY BE WEIGHTED BY ARBITRARY NON-UNITARY COEFFICIENTS .. 
SAP LISTING DISTRIBUTED IN S.D. 883 

0704 791TVME05 AVAILABLE PRIOR TO JANUARY 1962 

OPTIMIZED TAPE READ FOR FORMAT 12F6.0 
THIS FORTRAN I [ SUBROUTINE READS FROM TAPE t. CONVERTS, i\T 
0f111MIZEO SPEED, DATA PUNCHEn IN THE FORMAT 12F6.0. 11 
ALLO .... S RE'ADING AND CONVERSION TO PROCEED AT ESSENTIALLY THE 
SAME SPlen NORMHLY REQUIRED FOR READING ALONE, THUS 
EllMINATING THE STOP'-START TlME AT INTER-RECORD GAPS. 

0704 794RWNP3F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT INI VARIATE PROBABILITY INTEGRAL 
OBTAINS THE PROBABILITY INTEGRAL FOR N/2 LESS THAN OR 
EOUAL N LESS THAN OR EQUAL 51 VARIATES OF Tt<E NORMAL 
FRECUENGY FUNCTION OVER POLYGONAL REGIONS. R(QUIRES 
279 CELLS FOR PROGRAM AND CONSTANTS PLUS 14 COMMON.CORR.120B 

0704 801NOGWCP AVAILABLE PRIOR TO JANUARY 1962 

AUTOMATIC CHECK POINT AND RECOVERY 
THIS PROGRAM KEEPS A RUNNING RECORD OF THE MAIN PROGRAM BY 
DUMPING THE CONTENTS OF MEMORY, TAPE UNIT POSITION AND ALL 
INUICATOR'S ON THE OPERATORS CONSOLE ONTO A MEMORY TAPE. THIS 
GIVES A MEANS OF RESTARTING A PROGRAM AT ANY POINT PREVIOUSLY 
RECCRDED WITH A MINIMUM OF LOST TIME. 

IB~ 0704 PltOGRAM LIBRARY ABSTRACT B - 704 

0704 004RWMIN AVAILABLE PRIOR TO JANUARY I'J62 

MINIMIZATION ROUTINE FOR A FUNCTION OF N VARIABUS 
LOCATES THE MINIMUN OF A FUNCTION OF N VARIABLES 
REQUIRES 272 CELLS 

0704 BOGIBEXDI AVAILABLE PRIOR TO JANUARY 19(,Z 

nOUBLE: PRECI,SION FLOATING POI.'H EXPONlNTIAL SUBROUTINE 
X BETViEEN -SS AND CBB. 18.67 MS FOR EXI'/x/. 1".08 MS rop.. 
EXP/-X/, 148 CELLS, LAST 8 ERASAllLE 

0704 S07GOAOll AVAILABLE PltiOR TO JANUARY 1%2 

FORTRAN I I DOUBLE-PRECIS ION FLOhT IJljG-PO INT PACKAGE 

'0704 B09PFTESI AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN INPUT/OUTPUT TRANSFORI1ATIUN 
THIS SUBROUTINE PERMITS CHANGING ANY I/O STAH:MENT/SI FROM 

ON LINE TO OFF LINE AND/OR VICE VE~SA. 

RECUIKES 55 OCTAL STORAGE CELLSt) CO,..J.10N. 

0704 812GPHGP hVAILAliLE PRIOR TO JANUARY 1962 

EXTE~T ION OF FORTRAN 2 SOURCE LANGUAGE 
TO INCLUDE AIWREVIATlONS AND MACHINE LANGUAGE INSTRUCTIONS 

0704 815PFTNI'1 AVAILABLE PRIOR TO JANUARY 1%2 

NON-PARAMETRICAL TEST OF OISTRIBUTIONS. 
T\.O SECUENCES OF DATA REING GIVEN COMING FROM 
TESTS FOR THE IDENTITY OF THESE PARENT DISTRIBUTIONS. 

0704 B17GIFPSR AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT SQU.'.RE-RQOT SUBROUTINE 
COMPUTES THE SQUARE ROOT OF A FLOATING-POINT NUMBER SITUATEll 
IN THt: flC AI\D Me REGISTERS. 

IBM 0701+ PROGRAIJ LIBRARY ABSTRACT ..................................................................... 
0704 81SCESCRL AVAILABLE PRIOR TO JANUARY 1962 

COMPREHENSIVE LlN[AR PROGRAMMING ON THE IBM 7C4. 
SCROL IS A COMPREHENSIVE OPERATING SYSTE~t FOR PERFORMING 
LINEAR PROGRAt'~ING COr-'PUTATIONS ON THE IBM 704. USES, RS-LPSI 
AS A !:lASE. INCORPORATES A WHOLE NEW DIMENSION OF CONTROL FOR 
L.P. ON 700 SERIES MACttlNES.REQUIRES AT LEAST 8K CORE STORAGE 
BK DRUM STORAGI:t ON-LINE CARD READER. CARD PUNCH, 6 SENSE 
SwITCHES, 6 TApE UNlTS/PREFERABLY 71, AND PERIPHERAL TAPE TO 
PRIf'.oTER. SCROL IS NOT SUITABLE FOR INCORPORATION IN ANOTHER 
OPERATING S'fSTEM. CORR! 831, 840, 888 

0704 R20RWCSHS AVAILABLE PRIOR TO JANUARY 1962 

FORTRAfII CARD IMAGE READ ROUTINE ICSH/S FOR FINP5 704 
Te READ CAROS IF SSW I IS UP. 36 WDS TOTAL o. 

0704 821LRSFDT AVAILABLE PRIOR TO JANUARY 1962 

SIX DEGRH OF FREEDOM DYNfII.'.tC TRAJECTORY PROGRAM V 
PROGRAM USES FCURTH-ORDER RUNGE-KUTTA TYPE INTEGRATION ON 17 
SIMULTANEOUS ORDINARY DIFFERENTIAL EQUATIONS TO OBTAiN A TIME 
HISTORY OF THE MOTIONS OF AN AEROCYNAMICALLY SYMMETRICAL 
VEHICLE OF CONSTANT MASS IN A STANDARD AH".OSPHERE. THE EAHTH 
IS ASSUI'IEO SPHERICAL AND NON-ROTATING. SEE 846 

0701; 8Z21VREM hVAILABLE PRIOR TO JANUARY 1962 

MA I N RE:.GRESS I ON PROGRAM 
A MULTIPLE REGRESSION PROGRAM WHICH PERFORMS ANALYSES OF A 
D[P[NDENT VARIhALE AND ALL LINEAR COMIHNATIONS OF UP TO NINE 
INDEPENDENT VMIAflLES. TI"E MAXIMUM. NUMBER OF VARIATIONS 
D\:PENDS UPON THE SIZE OF THE 704 18K, 16K, OR 32K/. THE 
P1WGRAM FUIlNISHES h MATRIX OF VARIATIONS AND CO-VARIATIONS 
AND ALSO THE REGRESSION COEFFICIENTS OF ALL INDEP(NDENT 
VflRIABLE CO~BINATI()NS ALONG WITH THE EXPLAINED VARIATIONS 
OF EACH COMBINATION. 

0704 825JPASNQ AVAILABLE PRIOR TO JA'IIUARV 1962 

ARCS I NEt hRCOS I NE FLOAT I NG POI NT--QUAI)I{ANT ALLOCAT I ON 
COMPUTES THE ARCSINE OR ARCOSI~t: OF A FLOATING POPH NUMBER 
WITH PROPER QUADRANT ALLOCATION. RESULT IS IN 
RADIANS. SEVEN SIGNIFICANT DECIMAL lllGITS ACCl,;RACY. 
P~OGRAJ.\ REQUIRES 66 CELLS, NO COMMON. 
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or04 B25JPATNC AVAILABLE PRIOR TO JANUARY 1962 

ARCTANGENT, FLOATING POINT-QUADRANT ALLOCATION 
COMPUTES THE ARCTANGENT OF A FLOATING POINT NUMBER WITH 
PROPER QUAf)RANT ALLOCATION. RESULT IS IN RADIANS .. 
seVEN SIGNIFICANT DECIMAL DIGITS ACCURACY. PROGRAM REQUIRES 
51 PROGRAM CELLS, NO COMMON. 

0104 BZSJPDEQ AVAILABLE PRIOR TO JANUARY 1962 

f) I FFE RENTJ Al E QUA TI ONS SOL VER 
SOLVES SIMULTA\lE.OUS DIFFERENTIAL EQUATIONS WITH 
INTERRUPTIBLE INTEGRATION ON EITHER THE INDEPENDENT OR 
THE DEPENDENT VARIABLES. METHOD USED IS A FOURTH ORDER RUNGE:. 
KUrTA. STORAGE RECUIREMENTS ARE 452 WORDS FOR PROGRAM, 
PLUS 6 WORDS OF COfJMON. 

0104 82SJPINT AVAILABLE PRIOR TO JANUARY 1962 

GENERAL IJllTERGRAL E\lAlUATCR 
GENERATES THE SIMPSON RULE APPROXIMANTS FOR ANY TYPE OF 

INTEGRAL EXPRESSION, WHETHER ITERATED INTEGRAL, MULT!PLE 
INTEGRAL, VECTOR VALUEf) INTEGRAL FROM A VECTOR VALUED 
FUNCTION, OR THE INTEGRAL OF A FUNC,TION OF OTt1ER INTEGRALS. 

RECUIRES 92 WORDS PLUS 1 COr-'MON. 

0104 830MI.NOLO AVAILABLE PRIOR TO JANUARY 1962 

PRINT ass LOADER LJIAGNOSrICS 
,"'INCLC-A 704 SAP-CODEf) FORTRAN II SUBPROGRAM TO 
SUPPLY ON-LINE OIAGNOSTIC COMMENTS ON THE 
ACTIVATEO ERROR STOPS OF MII'SS2 LOAOER. 

0704 830~IOCTF AVAILABLE PRIOR TO JANUARY 1962 

OCTAL CORRECTION CARD REAOER 
~!OCTF-A 704 SAP-CODED FORTRAN I I SUBPROGRAM TO 
LOAn RHOCAfA8LE OR ABSOLUTE OCTAL CORRECTION 
CARDS AND CO~M[NT CARDS. CORRECTIONS AND 
CO~!>'ENTS MAY BE LOGGED ON OUTPUT TAPE 2. 

10M 0704 PROGRAM LIBRARY ABSTRACT 

0104 830MIOCTN AVAILABLE PRIOR TO JANUARY 1962 

OCTAL CORRECTION CARD REACER 
~'IOCTI~-A 70'f SAP-COOED FORTRAN II SUBPROGRAM TO 
LGAC RELoeATABLE OR ABSOLUTE OCTAL CORRECT ION 
CA~DS AND COMMENT CARDS. CORRECTIONS AND 
CO!-'I-'ENTS MAY DE LOGGED ON-L INE. 

0704 810tJISLAM AVAILABLE PRIOR TO JANUARY 1962 

rOltTRAN OVERlCADER SUBPROGRAM 
~lISLAI-'-A 704 SAP-CODED SUBPROGRAM THAT ACTS AS AN 
OVERLCADER FOR RUNNI.NG PROGRAMS THAT EXCEED CORE 
1-1C:I"CRY SIZE. CORR. oIST. 866 

070/, 83QMJSTPF AVA ILA8LE PR lOR TO JANUARY 1962 

W~ITE BSS LOADER STORAGE ~AP 

!'-1ISTPF-A 704 SAP-COOED FORTRAN II SUBPROGRAM 
THAT hRITES ON TAPE 2 THE CORE MHlORY STORAGE MAP 
FOR~EC HY THE MIBSS2 LOADER. 

0704 fJ30MISTPN AVAILABLE PRIOR TO JANUARY 1962 

WRITE B$S LOADER STORAGE I-'AP 
MISTPf',-A 104 SAP-COOED FOiHRAN II SUBPROGRAM 
THAT PRINTS ON-LINE THE CORE MEMORY STORAGE MAP 
fORf.'Eo BY THE ~,IBSS2 LOADER. 

010lt 830MIWTPE AVAILABLE P,RIOR TO JANUARY 1962 

WJUTf. CORE I~AGE ON TAPE 
MI WTPE-A 704 SAP-CODED FORTRAN I I SUBPROGRAM 
TIIAT ",RITES THE CONTENTS OF CORE MEMORY AS A 
SING(E SElF-LOADING RECORD ON TAPE 4. 

0704 B32BECPK AVAILABLE PRIOR TO JANUARY 1962 

COMPLEX NU!>'BER INTERPRETIVE SYSTEM /FLOATING POINT/ 
A n.O-ADDRESS COMPLEX NUMBER INTERPRETIVE SYSTEM OESIGNED 
TO ~ORK wITHIN SAP PROGRA~S~ IT OFFERS A TOTAL OF TWELVE 
ALGEBRAIC OPERATIONS. FOUR CONTROL OPERATIONS AND THREE 
TRACE OPERATIONS. LNOEXING IS AVAILABLE BUT IS LIMITED 
TO CNE:. I NOEX REG I S fER. 

IBM 0704 PROGRAf.' LIBRARY ABSTRACT 

07Qlt 833RWBJYO AVAILABLE PRIOR TO JANUARY 1962 

BESSel FUNCTlCNS JO/X/ANO YO/X/ 
GIVEN X" TO APPROXIMATE THE BESSEl: FUNCTIONS 
JO/X/ANo/OR YO/X/,REQUIRES 275 CELLS. 

070'f 833RWBJYl AVAILABLE PRIOR TO JANUARY 1962 

BESSEL FUNCTION Jl!X/ AND YI/X/ 
GIVEN X, TO APPROXIMATE THE BESSEL FUNCTIONS 
Jl/X/' AND/OR Yl/X/,REQUIRES 218 CElLS. 

0704 8370RBFNL AVAILABLE PRIOR TO JANUARY 1962 

RESSEL FUNCTIONS OF THE FIRST KIND FOR NlLS. 
OR NllS MUST BE USED.MOOIFIED VERSION OF CS BSL2.USES 88 
LOCATIONS IN LOWER MEMORY~ CORR/ 838 

0704 8370R.NLLS AVAILABLE PRIOR TO JANUARY 1962 

NON-LINEAR LEAST SQUARES .. 
ITERATES FOR THE LEA'Sf SQUARES ESTIMATES OF PARAMETERS WHEN 
DATA ARE BEING FITTED WITH NON-LINEAR FUNCTIONS. THE USER 
PROVIDES A PROGRAM TO EVALUATE THE FUNCTION AND ITS DERIVA
TIVES. THE VARIANCE OF ANY FUNCTION OF THE PARAMETERS CAN BE 
ESTIHATEDa . 

0704 8310ROUNL AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT OVERFLOW/UNDERFLOW ROUTINE FOR NllS .. 
OR NllS MUST BE USED.PR1NfS ON-LINE THE lOCATION OF THE ORDER 
CAUSING FLOAT·ING-POINT OVERflOW OR UNDERFlOW. SETS OVERFLOWED 
REGISTERS TO 35 BINARY ONES WITH THE CORRECT SIGN AND UNDER
FLOWED REGISTERS TO lERO.USES 60 LOCATIONS. 

0704 8370RSCNL AVAILABLE PRIOR TO JANUARY 1962 

SINE AND COSINE FUNCTIONS FOR NLlS. 
OR NLlS MUST BE USEO.YODIFIED VERSION OF IB SINl.USES 104 
LOCATIONS IN LOWER MEMORY. CeRR/ 838 

IB.M 0704 AROGRAM LIBRARY ABSTRACT ................................................................... 
0704 83 lORTOS AVAILABLE PRIOR TO JANUARV 1962 

STUDENTS T AT .05 LEVEL 
COMPUTES STUDENTS r AT THE .05 LEVEl FOR A FIXED OR FLOATING 
paINT ARGUMENT. TIMING - la6 MS. USES 15 LOCATIONS IN LOWER 
MEMORY. 

0704 8370R.)('1Nl AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTIAL/J/ROUTINE FOR NlLS. 
OR NllS MUST BE USED.COMPUTES E TO X, 10 TO X, lOGE X, 
LOGIO X, AND A TO X.INCLUDES A MODIFIED VERSION OF IB FXP. 
THE lOG ROUTINE RETURNS AT LEAST 7 SIGNIFICANT DIGITS. TIMING 
FOR LOGE X IS 2.1 MS. THE PACKAGE USES ISS LOCATIONS IN LOWER 
M[~ORY. 

0704 8430RClK AVAILABLE PRIOR TO JANUARY 1962 

RourlNES TO READ A CHROND-LOG CLOCK VIA 116·ECHO ENTRY 
TIME IN BCD AND/OR BINARY. DATE FROM SWITCHES, OPTIONAL .. 

0104 843QRICBH AVAILABLE PRIOR TO JANUARY 1962 

I"ICRH'ENT COLUMN BINARY I~AGE OF HOLLERITH NUMBER 
ADDS 1 TO 3-DtGIT HOL. NO. IMAGE IN 1 COLUMN-BINARY WORD. 

070 /, B44r-:EGPll AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PROGRAM LOADER 
S CARD SELF-LOADING PROGRAM WHICH LOAllS BINARY, OCTAL 
AND TRANSFER CARDS, ANY OF WHICH MAY BE EITHER 
Af\SCUTE OR RElOCATABLE.. USES 167 OCTAL LOCATIONS. 
LOCATION IN CORE IS DETERMINED AT ASSEMBLY TIME. 

0704 B4BAR8SS2 AVAILABLE PRIOR TO JANUARY 1962 

FN II BINARY SYMBOLIC SUBROUTINE LOADER WITH Fl.PT .OFl. 
LOADS FORTRAN I I PROGRAMS WITH SAME STOPS AS NORMAL ass 
ass LOADER. LOADS OCTAL CORRECTIONS, HW WORDS PER CARD. 
ENTERS FLOATING POINT TRAP AND WIll STOP ON OVERFlOW,BUT 
WILL CORRECT OFFENDING REGISTER/S/ UPON UNDERFLOW. 
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0704 BttOARCS.l1 AVAILAllLE PRIOR TO JANUARY 1962 

FN II SINE-COSINE INTEGRAL SUBROUTINE 
COMPUTES INTEGRAL /lSIN/YI/Y/.DVI FROM a TO x AND INTEGRAL 
/lCOS/VI/V/.Ov/ FROM INFINITY TO x, FOR X GOING FROM MINUS 
TO PLUS INFINITY .. REOUIRES AR TOR 1. USES 606 ~ORDS. 

0704 B48AR.DHP1 AVAILABLE PRIOR TO JANUARY 1962 

FN I t FLOATING POINT OR INTEGER DUHP SUBROUT INE 
OUMPS BY BLOCK OR SINGLE VARIABLES IN EITHER FLOATING POINT 
OR INTEGER FORMAT .. EACH DUHP WILL BE IDENTIFIED .. 
USES 220 WORDS OF STORAGE. 

0704 84BARFERl AVAILABLE PRIOR TO JANUARY 1962 

FN 11 ERROR WALK-BACK SUBROUTINE 
WRITES ON TAPE,CONSOLE STATUS, WHERE ERROR OCCURED BY 
SUBROUTINE NAME AND FORMULA NUMBERS. WILL WALK BACK 
TO SUPERPROGRAM. REQUIRES 276 WORDS OF STORAGE. CORRI 905 

0704 B48ARGENI AVAILABLE PRIOR TO JANUARY 1962 

FN 11 AREA SET GENERATOR SUBROUTINE. 
CHANGES ENTRY SET-UP TO HIGH-SPEED PROGRAM FOR QUICK LOOP 
TO STORE A GIVEN VALUE IN SEVERAL EQUAL ARRAYS. 
REQUIRES 35 WORDS OF STORAG(. 

0104 848ARHEOI AVAILABLE PRIOR TO JANUARY 1962 

PAGE HEADING OUTPUT FORTRAN 11 SUBROUTINE 
WIll READ A HEADING CARD FRDM CARDS DR TAPE,UNDER SENSE 
SWITCH CONTROL, MAY RECEl'JE LINE FROM AR INS 2 OR AR SYM 1. 
WIll PRINT LINE. WILL WRITE LINE DN TAPE, THEN UNDER SENSE 
SWITCH CONTROl,MAY ALSO PRINT LINE. REQUIRED BY ElTHER 
AR INS 2 OR AR SYM 1. REQUIRES AR R/L 1. USES 163 WORDS OF 
STORAGE PLUS SUBROUTINE. 

0704 B48ARI~S2 AVAILABLE PRIOR TO JANUARY 1962 

SINGLE DIMENSION SYMBOLIC FORTRAN II INPUT SUBROUTINE 
DATA FROM CARDS OR rAPE PER SENSE swITCH OR LITE.. STORES 
FLOATING OR FIXED POINT AND INTEGERS PER SYMBOL GIVEN IN 
CALL STAHMENT. WILL GENERATE TABLES OF FLOATING POINT OR 
INTEGER NUMBERS. WILL SET A VECTOR TO A GIVEN FLOATING 
POINT OR INTEGER VALUE .. WILL READ A 12-COL.LINE OF TEXT FOR 
HEADING PAGES OF OUTPUT.. REQUIRES AR HED 1 FOR ouTPUT OF 
HEADING LINE .. REQUIRES 492 WORDS PLUS SUBROUTINES. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0104 848ARNXNl AVAILABLE PRIOR TO JANUARY 1962 

FN II SIMULTANEOUS LINEAR EQUATION SOLUTION SUBROUTINE 
SOLVES N • N SYSTEM OF SI~ULTANEOUS LINEAR EQUATtO~S BY 
PROCESS OF DIAGONALIl,ATION. USES 244 WORDS OF STORAGE 

0104 648ARPLNl AVAILABLE PRIOR TO JANUARY 1962 

FN 11 NTH DEGREE LEAST SQU COEF COMPUTATION SUBROUTINE 
COMPUTES COEFFICIENTS OF NTH DEGREE POLYNOMIAL BY LEAST 
SCUARES METHOD. MINIMIZING SUM OF SQUARES OF DEVIATIONS FROM 
AVERAGE. USES 330 WORDS OF STORAGE. 

D704 848ARR/ll AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN II IRTNJ AND lLEVI WITH FLOATING TRAP TEST 
THE STANDARD FORTRAN II IRTNI AND ILEVI ROUTINES HAVE BEEN 
REARRANGED TO RESTORE INDEX; REGISTERS AND RESET FLOATING 
POINT TRAP LF IT WAS ON. REQUIRES 9B WORDS PLUS SUBROUTINES 

0104 848ARSYMI AVAILABLE PRIOR TO JANUARY 1962 

MULTI-DIMENSION SYMBOLIC FORTRAN II INPUT SUBROUTINE 
DATA FROM CARD OR! TAPE PER SENSE SWnCH OR L [TE .. STORES 
FLOATING OR FIXED POINT AND INTEGERS PER SYMBOL GIVEN IN 
CALL'STATEMENT .. WILL GENERATE TABLES OF flOATING POINT OR 
INTEGER NUMBERS. WILL SET A VECTOR TO A GIVEN FLOATING POINT 
OR INTEGER VALUE .. WILL LOAD ALL VALUES ROW-WISE FOR MULTI
SUBSCRIPT REFERENCES ON INPUT RECORDS. WIll READ A 72- COLUMN 
HEADING LlNE AND STORE IT IN AR HEO 1 FOR LATER OUTPUT TITLE 
REQUIRE AR HED 1 FOR HEADING OUTPUT AND AR R/L I FOR CONSOLE 
PRESERVAlT10N .. REQUIRES 171 WORDS EXClUDING SUBROUTINES 

D704 848ARTORI AVAILABLE PRIOR TO JANUARY 1962 

FN II FACTORIAL COMPUTATION SUBROUTINE 
COMPUTES IN FACTORIALI, GIVEN N AS A FORTRAN INTEGER. 
REQUIRED BY AR CSI 1. USES SO WORDS OF STORAGE 
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01D4 849MIOll\T AVAILABLE PRIOR TO JANUAR'I' 1962 

OIATOl"IC MOLECULAR INTEGRAL PROGRAM 
PROGRAM CALCULATES ANY OR ALL 1 AND 2 ELECTRON 1 
AND 2 CENTER INTEGRALS BI;H~EEN SETS OF BASIS 
FUNCTIONS BY NUMERICAL INTEGRATION USING THE 
AARNETT-COULSON METHOD FOR THE 2 CENTER INTE
GRALS. THE BASIS SET MAY CONSIST OF UP TO 20 
FUNCTIONS PER CENTER. A FUNCTION CONSISTS OF A 
LlNE,1R CO"'SLNhTION OF SLATER ORBITALS 116 TERMS 
MAXIMUM/. INDICATIONS OF INTEGRAL AND SUM CONV[R
GENCE ARE GIVEN .. PUNCHED/PRINTED/BINARY OUTPUT. 

0104 85DBSORTH AVAILABLE PRIOR TO JANUARY 1962 

GENERAL ORTHONORMALlZING SUBROUTINE. 
A .. ORTHONORMAlllES A SET OF VECTORS WITH RESPECT TO A GENERAL 
INNE:R PRODUCT .. B .. APPROXIMATES A GIVEN FUNCTION BY A 
LINEAR COMBINATION OF ARBITRARY FUNCTIONS DEFINED NUMERICALLY 
BY A SET OF VALUES. C .. FINDS BEST /LEAST SQUAREI POLYNOMIAL 
FIT TO GIVEN FUNCTIONS. D. DETERMINES ORTHONORMAL EXPANSIONS 
OF FU,,"CTIONS .. E. FINDS BEST SOLUTION llN L .. S.S.I TO A SYSTEM 
OF ,.. LINEAR EQUATIONS IN N UNKNOWNS .. /N LESS THAN OR ECUAL TO 
MI. CDDE OCCUPIES 1111 CELLS AND USES 15 COMMON CELLS. 1221 

0104 BS3ME020a AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN OUTPUT MERGE PROGRAM 
PRODUCES A SAP-LIKE L1SrtNG FROM THE BINARY AND BCD 
INFQR,..ATION PROOUCEO BY A SUCCESSFUL FORTRAN SINGLE 
COMPILATI,O~.. USES LOAD CARD SEQUENCE W HtCH TERMINATES 
FORTRAN COMPILATION. 

DI04 856CVVIPE AVAILABLE PRIOR TO JANUARY 1962 

VARIABLE INFOR,..,ATION PROCESSING PACKAGE ECUlvALENCE 
SAP ECUIVAlENCE DECK TO BE ASSEMBLED WITH SAP ROUTINES USING 
CV-VIPP. 

0704 856CVVIPP AVAILABLE PRIOR TO JANUARY 1962 

VhRIAI3LE INFOR""/iTION PRDCESSING PACKAGE 
GENERAL PURPOSE DATA PROCESSING SUBROUTINE SYSTEM FOR 104 
1 REAC-WRITE I3UFFEREO TAPES 9 TAPE CONTROL COUNTS 
2 VARIABLE LENGTH ITE1"S 10 TAPE SENTINELS 

VARIABLE PARTS Of ITEtlS 11 MULTI REEL TAPE LOGIC 
POSITION TAPES BY RCD OR FILE 12 PRINT ON-LINE-
CHANGE COLLATING SECUENCE 13 DECIMAL SHIFTING 
\oICRD BLOCK AND FIELD MOVES 14 SEQUENCE WORDS 
BCD AND BIN CONVERSIONS 15 TABLE LOOKUP 
DRUI-l USE OPTIONAL 16 FAVORABLE RUN TIME CORRI 925 
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0704 85BGSS41Z AVAILABLE PRIOR TO JANUARY 1962 

CONTINUED FRACTIONS CURVE FITTING AND INTERPOLATION 
FROM A SET OF GIVEN POINTS DN A CURVE,THIS PROGRAM CALCULATES 
TWO ec:UATIONS PASSING EXACTLY THROUGH THE POINTS .. ONE EQUATION 
BY THE CONTINUED FRACTION METHOD, AND ONE EQUATION BY THE 
nlVIDED DIFFERENCE METHOD .. ALSO, THE PROGRAM INTERPOLATES lOR 
EXTRAPOLATESI TkO SETS OF Y VAlUES lONE FOR EACH OF THE TWO 
ECUATIONS CALCULATEDI FOR A GIVEN SET OF X VALUES. 

0104 859GS1l65 AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES RATIONAL FUNCTION CURVE FITTING 
FROM A SET OF POINTS ON A CURVE, THIS PROGRAM MAKES A SEARCH 
FOR THE FUNCTIONS WHICH FIT THE CURVE CLOSELY, USING A LEAST 
SQUARES METHOD. THE RATIONAL FUNCTIONS AND POLYNOMIALS IWHEN 
THE DENOMINATOR-I .. DI FITTED TO THE CURVE ARE OF THE FOLLOWING 
FORtI.-Y-1 AICA2.X&A).X •• 2r.A4.Xu3r. ..... 1 I 11.0£.Bl·Xr.BZ·X··Z ••• 1 

01D4 861ERTSDA AVAILABLE PRIOR TO JANUARY 1962 

TIME SERIES OECOMPOSITION AND ADJUSTMENT 
FORTRAN PROGRAM TO ADJUST SEASONAL AND IRREGULAR TIME SERIES 
TO A FORM Tt1AT SHOWS PRIMARILY THE TREND-CYCLICAL MOVEMENTS. 
SEASONAL FACTORS, IRREGULAR FLUCTUATIONS AND MANY SUMMARY 
MEASURES USEFUL IN TIME SERIES ANAllYSIS ARE COMPUTED IN THE 
PROCESS. BASICALLY ADAPTATION OF TENNESSEE VALLEY AUTHORiTY 
PROGRAM lTV TSDAI TO 8K 704.. PROGRAM ALSO EXTENDED TO PERMIT 
III ADJUSTING FOR DELIVERY DAYS AND 121 FITTING LEAST SQUARES 
TREND liNE AS FORECASTING AID. 

0704 863RSMOOI AVA I LABLE pR 1 OR TO J ANUAR Y 1962 

FORTRAN MATHEMATICAL PROGRAMMING SYSTEM ONE 
A SYSTEM OF . .JtOUTINfS FOR LINEAR PROGRAMMING WRITTEN ALMOST 
ENTIRELY IN THE FORTRAN LANGUAGEC THE REVISED TIMPLEX 
METHOD WITH EXPLICIT INVERSE IS USED, WITH SINGLE-OR DOUBLE 
PRECISION OPTION. THE PREOENT OBJECT PROGRAM WAS COMPILED 
FOR 12K AND HANDLES PROBLEMS HAVING UP TO 97 EQUATIONS, 
299 VARIABLES, AND Z499 NON-ZERO MATRIX ENTRIES.. SPECIAL 
FEATURES INCLUDE OUTPUT flEXIBILITY, REINVERSION, INTERRUPT 
ABILITY, USE OF SOSTEM TAPET AND BATCr. RUNNING4 SMPHASIS 
WAS PLACED ON EASE .<!F MODIFICATION IN THE SYSTEM DESIGN .. 
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IBM 0704 PROGRAM lIBRARY ABSTRACT ..................................................................... 
0704 869RCOC I P AVAILABLE PRIOR TO JANUARY 1962 

OFFSET CIRCLE PROBABILITY FUNCTION. 
COMPUTES 'THE OFFSET CIRCLE PROBABILITY FUNCTION, P/A,V/, 
EQUAL TO THE INTEGRAL FROM ZERO TO V OF X TIMES E TO THE 
/MINUS 112 TIMES THE C:UANTITY A SQUARED PLUS X SCUARED/ TIMES 
THE MODIFIED BESSEL FUNCTION OF THE FIRST KIND OF ORDER ZERO 
OF AX TIMES OX FOR PARAMETER VAlUES A AND V WHERE V IS GREAT 
ER THAN OR EQUAL TO ZERO. 

0704 970QRROMN AVAILABLE PRIOR TO JANUARY 1962 

BINARY INTEGER TO ROMAN NUMERAL CONVERSION. 
A FCRTRAN BINARY INTEGER IS CONVERTED TO A BCD ROMAN NUMERAL 

070/~ 817ECOLOO AVAILABLE PRIOR TO JANUARY 1962 

704 SURGE OBJECT LOADER 
OLOO IS A ONE CARD LOADER USED TO LOAD SURGE OBJECT PROGRAMS. 

0704 877ECSSOO AVAILABLE PRIOR TO JANUARY 1962 

704 SURGE SYSTEM START 
THE SSOO CARD IS USED TO INITIATE A 704 SURGE COMPILATION. 

070 f• 877ECSURG AVAILABLE PRIOR TO JANUARY 1962 

704 SURGE SYSTEM 
THE 704 SURGE SYSTEM IS A SELF-CONTAINED COMPILER DESIGNED 
FOR DATA PROCESSING TYPE PROGRAMS. THE SYSTEM CONVERTS A FIX 
ED FORMAT SOURCE PROGRAM TO AN ABSOLUTE BINAR.Y PR.OGRAM, 
EITH/::'R Dill ROW nINI\RY CARDS OR ON TAPE. THE BINARY SYSTE~ DECK 
MAY BE USE'D ON 13K, 16K OR 32K M.IICHINES wITHOUT REQUIRING ANY 
M()LJIFICATlCNS. THE SYSTEM USES 6 TAPES AND NO DRUMS a BOTH 
PERIPHERAL AND ON-LINE EQUIPMENT ARE USED. 
C()RRECTION TO DIST. 877,REFERENCE SSD-70,P-356 906 

0704 878BEMIMX AVAILABLE PRIOR TO JANUARY 1962 

EXTREMUM OF UNIMODAL FUNCTiO"lS OF ONE VARIABLE 
ANY NUMBER OF FU~CTlONS MAY BE MAXIMIZED IMINIMIZED/. 
THE DESIRED ACCURACY MAY BE SPEC1FIEO. OR THE NUMBER 
OF FUNCTIONAL VALUES TO BE US(D MAY BE SPECIFIED AND 
Tf-IE PROGRAM WILL C.~LCULATE THE EXTREMUM TO THE BEST 
ACCL~ACY THEN POSSIBLE. THE PROGRAM HAS ADDITIONAL 
ERRCR PRINTOUTS. 
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....... l ••••••• * •• 11 •••••••• 11 ............ li ............................ . 

0704 878AE~SOl AVAILABLE PRIOR TO JANUARY 1962 

ESTiMATION FROr-' DDUeLY TRUNCATION SAMPLES 
ESTIMATES THE MEAN AND STANDARD DEVIATION OF THE 
OaIG[I\AL POPULATION FROM A DOUBLY TRUNCATED SAMPLE 
OF A ~ORMAL POPULATION WHERE THE AMOUNT OF TRUNCATION 
IS UNKNOWN AND THE TRUNCATION POINTS ARE KNOWN. 
THE CCVARIANCE MATRIX OF THE ESTIMATES BASED ON THE 
ASy,vPTOTIC PR()PERTIES OF THE ESTIMATES IS ALSO GivEN .. 

0704 879M14£lCD AVAILABLE PRIOR TO JANUARY 1962 

MANIPULATE BCD-COOED DATA, INCLUDING 1/0 
704 SAP-CODED FORTRAN SUBPROGRAMS. 

0704 a80IBINTl AVAILABLE PRIOR TO JANUARY 1962 

INTERVAL ARITHMETIC SUBROUTINE 
AN AREITRARY SECUENCE OF THE FOUR ARITHMETIC OPERATIONS 
IS PERFORMED ON INTERVALS BY INTERPRETATION OF THE 

~~~~t~~N~F~~~i~eALS~I·OU~~ql~F~N~~:~:L lis I~~~~~~~N~~O T~~ 
ITS hoD ENDPOINTS. EACH,ENDPOINT IS IN SINGLE-
PREC I S tON NOR~AL IZED FLOAT lNG-PO INT FORM. UNDERFLOW IS 
AUTOI-IATICALLY ELIMINATED. OVERFLOW RESULTS IN 
PROGRAI-IMED INTERRUPl'ION •. REQUIRES 456 LOCATIONS. 
AVERAGE EXECUTION TIME ASOUT 1.7 ,..S. PER OPERATION. 

0704 880IBRRPI AVAILABLE PRIOR TO JANUARY 1962 

REAL ROOTS OF A REi'lL POLYNOMIAL USING INTERVAL ARITH. 
PROGRAM IS IN THE FORM OF AN INTERNAL SUBROUTINE. 
OUTPUT IS A SEQUENCE OF CLOSED FINITE INTERVALS, EACH 
CO,~,AINING AT LEAST ONE. AND HOPEFULLY ONLY ONE. REAL 
ROOT OF THE POLYNOMIAL. THE INTERVALS ARE MADE AS 
SI"ALL AS POSSIBLE, CONSISTENT WITH ACCOUNTING FOR ALL 
ROUII.O-OFF ERROR. COEFFICIENTS OF THE POLYNOMIAL MAY 
hlSC BE INTERVALS. USES IB INTl FOR INTERVAL AR ITH. 
REQUIRES 470 LOCATIONS EXCLUSIVE OF INTl. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................... 
0704 B80lBRRP2 AVAILABLE PRIOR TO JANUARY 1962 

REAL ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARITH. 
PROGRAM IS SelF-LOADING AND PROVIDES EXTERNAL DECIMAL 
INPUT AND OUTPUT a OTHERWISE IT IS LIKE IB RRPl, WHICH 
IS USED AS A SUBROUTINE. 

0704 880lBSMEI AVAILABLE PRIOR TO JANUARY 1962 

SOLUTION OF MATRIX EQUATION AX-B USING INTERVAL ARITH. 
PROGRAM IS IN THE FORM OF AN INTERNAL SUBROUTINE. THE 
ELHENTS OF OUTPUT MATRIX X ARE CLOSED FINITE INTERVALS 
WHICH CONTAIN THE ELEI'-'ENTS OF THE EXACT SOLUTION, 
ROUND-OFF ERROR ACCOUNTED FOR. USEFUL FOR MATRICES OF 
SMAll ORDER, SAY 15 OR LESS. USES FORM OF GAUSS 
ELIMINATION. EflPLOYS 18 INTI FOR INTERVAL ARITHMETIC. 

REQUIRES 491 LOCATIONS EXCLUSIVE OF IB INTI. 
EXECUTION TIME ABOUT .6M/6MNf.2MMtMt.6NI MILL I-SECONDS, 
WlfERE A IS MX,.. AND 8 IS MXN. 

0704 880IBSME2 AVAILABLE PRIOR TO JANUARY 1962 

SOLUTION OF MATRIX EQUATION AX-B USING INTERVAL ARITH. 
PROGRAM IS SELF-LOADING AND PROvIDES EXTERNAL DECIMAL 
INPUT AND OUTPUT. OTHERWISe IT IS LIKE IB SHEI, WHICH 
I S USED AS A SUBROUrINE. 

0704 B81HKAnU AVAILABLE PRIOR TO JANUARY 1962 

ARDC ATMOSPHERE SUBROUTINE 
COMPUTES 7 ATMOSPHERIC PROPERTIES IDENSITY, SPEED OF SOUND, 
TEMPERATURE, MOLECULAR-SCALE TEMPERATURE, PRESSURE, COEFFI
C!EI\T OF VISCOSITY. AND MOLECULAR WEIGHT/ AS FUNCTIONS OF 
ALTITUDE, BASED ON THE I9S9 AND 1956 ARDC MODEL ATMOSPHERES. 
VALUES DIFFER FROM THE 1959 MOOEL ONLY ABOVE 300,000 FEET. 
USE OF THE 1956 MOLECULAR WEIGHT EQUATIONS FOR ALTITUDES 
GREATER THAN 300,000 FEET CAUSES MOLECULAR WEIGHT AND TEMPER
ATURE TO VARY FRO.~ THE 1959 MODEL. RECUIRES EXP, LOG, AND 
SeRT SUBROUTINES. 176 STORAGE CELLS t. 7 COMMON. 

0704 884PKHMEE AVAILABLE PRIOR TO JANUARY 1962 

EIGE:NVALUES ANO EIGENVECTORS OF A HERMITIAN MATRIX. 
JACOBI,S flETHOD IS USED. THE MATRIx ELEMENTS ARE SINGLE-PRE
CISION, NORMALIZED FLOATING-POINT NUMBERS. THE ELEMENTS MAY 
BE GIVEN IN EITHER RECTANGULAR OR POLAR FORM AND THE OUTPUT 
MAY BE OBTAINED IN EITHER FORM .. T .... E SUBROUTINE REQUIRES 998 
LOCATIONS PLUS 23 LOCATIONS OF COPMOrl,i AND I712N2 - 1121\1 t. 11 
LOCATIONS PROVIDED BY USER. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ....................................................................... 
0704 864PKKwIC AVAILABLE PRIOR TO JANUARY 1962 

KE Y WeRD I N CONTEXT 
EACH ~ORD IN A SERIES OF BIBLIOGRAPHY TITLES IS LOOKED UP IN 
A TABLE TO DETERMINE ITS STATUS AS EITHER A KeY WORD OR A 
COt-'MON WORD. FOR EACH KEY WORD FOUND 60 Cf,ARACTERS OF THE 
SURROUNDING TITLE AS rUT OUT WITH THE EMBEDDED KEY-.,..ORD BE
Gll\NING AT THE 256TH CHARACTER. THE TOTAL KEY WORD IN corHEX 
OUTPUT MAY BE STORED TO PRODUCE AN INDEX FOR THE BIBLIOGRAPHY 
AUTHOR AND SOURCE INFORMATION ATTENDANT TO EACH TITLE IS CO~
f)ENSEO IN A STANDARD FASHION TO 11 CHARACTERS FOR OUTPUT ~ITH 
EACH KEY WORD IN THE CORRESPONDING TITLEa 

0704 89H'URKY4 AVAILABLE PRIOR TO JA/IJUARY 1962 

"IURA FIXED POPH KUNGE-KUTT.'. 
SOLVES A SET OF N SIMULTANEOUS FIRST ORDER DIFFERENTIAL 
EQUATIONS. 48 WORLJS OF PROGRAM PLUS 3 COMMON PLUS 3N \-jOROS 
OF STCRAGE. TIMING 14.12N&0.59(.4/AUXILllARY TIME/! MS. 
PER INTEGRATIOIII STEP. 

070f~ 89.5TAVILB AVAILABLE PRIOR TO JANUARY 1962 

VIPP INSERT LEADING BLANKS. 
MODIFIES BCO FIELDS FORM LEFT TO RIGHT UNTIL END OF FIElD OR 
ENCOUNTERING CHARACTER OTHER THAN .lERO, BLANK, 
PLUS .lERO, MINUS ZERO, PLUS SIGN, OR MINUS SIGN. 
REFERENCE 1'-'0 CV vIPP. 

0704 897AAERF2 AVAILABLE PRIOR TO JANUARY 1962 

ERROR FUNCT LON 
EVALUATES ERROR FUNCTION 13.6 MSI AND lOR NORMAL 
FREc.:U!:.NCY FUNCTION 14.0 MS/. REQUIRE:S 60' LOCATIONS 
PlUS 2 COIJ"WN. TURNS OFF AC OVERFLOW INDICATOR. VOIDS 436 

0704 8'HAAPOSl AVAILABLE PRIOR TO JANUARY 1962 

POwER DENSITY SPECTRUM 
THE St..BROUTINE COMPUTES THE RMS,ARITHMETIC MEAN, AND THE 
POWERS AT A SPECIFIED FREQUENCY INTERVAL FOR A SET OF DATA 
THE NUMBER OF DATA POINTS AND THE TIME INCREMENT AT WHICH 
THE POINTS ARE OBTAINED ARE REQUIRED. THE PROGRAr-' USES 246 
CELLS. 
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0704 898NUOUMP AVAILABLE PRIOR TO JANUARY 1962 

fORTRAN OUMP: PROGRAM 
THIS SUB~OUNNE PRINTS ON OR OFF-LINE DESIGNATED VARIABLE 
THE NAME OF THE PROGRAM CALL ING DUMP AND THE FORMULA 
NUMBERS. 

0704 !l99MEFEND AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN END CARD SEARCH. 
FEND SEARCHEiS A FORTRAN SOURCE PROGRAH TAPE AND STOPS 
.. H[N IT DISCOVERS AN END CARD. 

0704 8IJ9r-'.EFOTW AVAILABLE PRIOR TO JANUARY 1962 

FClnRAN TAPE WRITE PROGRAtJ. 
FOTh \<ORITES A TAPE FROM A FORTRAN BINARY DECK WHICH CAN 
BE LOADED BY THE USE OF FLIBL, THe FDRTHAN LIBRARY LOAOER .. 

07011 OIJ'J.'}ETOUT AVAILABLE PRIOR TO JA'JUARY 1962 

SE.LF- LOADING Ti\P[ .. rUTE rRUGRi\~I. 

TCL:T I'> A 3 ChRO .... ,ODIFICi\fION TO ,",.[GPLl, THE GENERAL 
P(\(lC;~A~. LC"\Dfft, TO FACILITATE ~E:NI:RATION UF SFLF-LOAOING 
PRUGRA .... TAPES .. USE:.S 21 DCThl lOCATIO~~S DHtECTLY l3EHIND 
~E:.GPLl. 

0704 900'JUFREO AVAILABLE PRIOR TO JANUARY 1962 

FRACTION REDUCTION TO NOR~AL FORM 
THIS SU~ROUrINE REDUCES A FRACTION TO ITS NORMAL FORM 
USING A MOOLFIEO EUCLIDIAN AlGORlTHM. 

0704 901NUHLU AVAILABLE PRIOR TO JANUARY 1962 

MOOIFIED CUASI-TRIOIAGONAL MATRIX ROUTINE .. 
THIS FORTRAN ~UBROUrtNE SOLVES BY A DIRECT METHOD THE 
MATR IX EQUA T1 ON QV-G 1'11-1 ERE Q I S A CUAS ITR I D I AGONAL 
MhTRlx. THE METHOD EMPlOYS A PARTITIONED DECOMPOSITION 
OF C INTO A PRODUCT OF LOWER AND UPPER TRIANGULAR 
MATRICES. CORRI 911 
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0704 90.2NULUCY AVAILABLE PRIOR TO JANUARY 1962 

ExTENDED FORTRAN 2 BSS LOADER 
AN ExTENDED BINARY SYMBOLIC SUBROUTINE LOADER WHICH, 
IN ADDITION TO THE FEATURES OF THE FORTRAN 2 BSS 
LOAGER, PROVIDES OPTIONS FOR THE FOllOWING 
/A/\<oRITlNG OF A SElF-LOADING PROGRAM TAPE 
IB/READINC IN Of MORE BINARY OBJECT PROGRAM CARDS 
/C/GENERATION OF A MAP OF THE BINARY SYMBOLIC SUBPROGRAMS 
IN ME"'ORY I~~EDIATELY AFTER LOADING EITHER CARDS OR TAPE 

0704 9D4SISCAN AVAILABLE PRIOR TO JANUARY 1962 

BCD TAPE-CARD READ INC FOR MULTIPLE SCAN. 
FORTRAN SUBROUTINE SAVES RECORDS READ FROM CARDS 
OR TAPE .. /JAKES POSSIBLE REREADING FROM STORAGE 
WITH DIFFERENT FORMATS OR LISTS. AS CALLED BY 
SOURC!:: PROGRAM. REPLACES ITSHI ICSH/ AND ISTH/. 

0704 907NUBACK AVA[LABLE PRIOR TO JANUARY 1962 

RACK TRACE SUBROUTINE WHICH DESCRIBES flOW OF CONTROL 
TO PERFORM II BACK TR.'\CE WHICH DESCRIBES THE FLOW OF 
CONTROL THROUGH ALL lEVELS OF SUBROUT INES FROM THE 
MAl r.. PROGRAI" DOWN TO THE POINT WHERE CONTROL WENT TO 
BACK,GIVI.NG THE NAMES OF ALL SUBROUTINES,HiE EXTERNAL 
AND iNTER"lAl fORMULA NUMBERS AND THE CURRENT VALUES 
01-' ALL ARGUMENTS 

0704 908NURATN AVAILABLE PRIOR TO JANUARY 1962 

RATlO1';Al NUMBER ARITHMETIC 
TO PERFORM ARITHMETIC OPERATIONS ON RATIONAL NUMBERS. 
ACIi RATIONAL NUMBER AlIA2 HAS AN EXACT REPRESENTATION 
IN A SINGLE WORD OF CORE STORAGE IN TERMS OF Al AND A2 
REDUCED TO LOwEST TERMS.R!::SUlTS OF ALL OPERATIONS ARE 
TESTED FOR OVERFLOW AND DIVISION BY ZERO. 

0704 909MPBSSM AVAILARLE PRIOR TO JANUARY 1962 

R(lCCATABLE FORTRAN ass LOADER 
LOADS BINARY CARDS,BOTH ABSOLUTE AND R(lOCATABLE,AND 
waiTES SYMBOL TABLE ON DRUM 1 FOR USE BY MP-MAPM ... 
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0704 909MPMAPM AVAILABLE PRIOR TO JMWARY 1962 

FORTRAN HAP /INn MISSING SUBROUTINE PRINT-OUT PROGRAM 
PRINn ON-LINE A MAP OF SUBROUTINE:. NAMES AND THEIR 
OCTAL ADDRESSES OR PRINTS OUT MISSING SUBROUTINE NA:-',ES. 

0704 910NUWTB AVAILABLE PRIOR TO JANUARY 1962 

TO WRITE 2 OI~ENSIONAl ARRAY BINARY INFO ON TAPE 
TO r;RITE TwO-DIMENSIONAL ARRAY OF BINARY INFOR'-\ATlDN ON 
ThPE.PRECEDED BY TWO INTEGERS GIVING THE NUMBER Of RUWS 
AND COLUMNS AND FOLLOWED BY A CHECK SWI .. A COMPANION 
PftOGRAM NU RTB REAOS THE BINARV TAPE ANU CHECKS THE SUM. 

0704 'JlINURTB AVAILABLE PRIOR TO JANUAftY 1962 

TO READ AND CHECK NU ~TO-WRITTEN RtCOROS 
TO REAl) AND CHECK RECORDS or INFORMATION WI-IICH HAVE 
BEEN ~R[TTEN BV NU ~TEl. ALSO llETECTS ENO-OF-FIlE. 

0704 912ASASElO AVAILABLE PRIOR TO JANUARY 1%2 

Rl'lCCATAOLE OCTAL-COLUMN BINARY ON LINt: fORTRAN LOADER 
lCACS FORTftAN RElOCThBLE ANO SAP AtlSOLUTE CULUf>'N BINARY 
CAIWS • WILL NCT LOAD ROW RINARY CARDS. PROGRAM COIlRECTIONS t 

NlVj PROGRAM. BREAKPOINT DEFINlTIO,'JS AND CO"l/"'ON STORAGE 
'{EASSIGNMENTS CAN BE MAnE BY RELOCATAnu; OR ABSOLUTE OCTAL 
CORR[lTOR CARrs. USES 2 /tO LOCATIONS. 

0701; 91JNCKRFP AVAILABLE PIlIOH TO JANUAP,Y 1962 

KwiC R[PORT FOR PRINTING CR PUNCHING 
fH:ADS SORTED KWIC OUTPUT FROM NC KSP2 AND WRIT[S A TAPE 
TO PUNCH OR PRINT. THE TAPE IS IN THE SAME FOR~AT AS THE 
ORIGIr-.AL KWLC OUTPUT. 

0704 914NCKSPl AVAILABLE PRIOR TO JANUARY 1962 

KWIC SORT PROGRAM FIRST PART 
SCRT PROGRA~ FOR THE KEY WORDS OF THE PK KWIC PROGRAM. 
WRITTEN IN SURGE FOR 8K 704. NC KRFP IS NECESSARY TO 
WRITE THE ACTUAL REPORT. USES NC K$P2 TO COMPLETE THe 
DECK. NC KSPI PRECEDES \Ie KSP2 AS ONE COMPLETE DECK .. 
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0704 914NCKSP2 AVAILABLE PRIOR TO JANUARY 1962 

KI1IC SORT PROGRAM SECOND PART 
StCeNO P/IRT OF NC KSP1 NECESSARY BECAUSE ONE BINARY 
DECK CANNOT ExCEED 100 CARDS I SEE:. NC KSPI I 

0704 915TVMRCA AVAILABLE PRIOR TO JANUARY 1962 

MUL r I PLE REGRESS I ON t COMPR(HENS I V[ ANAL YS I S 
INCORPORATES ALL NORf.lAL P..,ASES Of STATISTICAL REGRESSION 
ANALnIS. STARTING ~ITH CATA llST1~JG OF ALL VARIABLES, 
COMPUTATION PROCEEDS THRU LF.AST SQUARES FITTING. STANDARlJ 
SfATISTICAL COEfFICIENTS, STANDARD ERRORS, SU.'~S OF SCUAR[S, 
AND AVERAGES !'IRE COMPUTED AND PRINTED. PREOICTlOI\jS AND 
RESIDL;Al f~RDRS fOR EACH ITEM IN OATA LISTING ARE COMPUTED 
AND PRINTED. CPTIONAL FEATURES INCLU[)[ USE OF SYNTHETIC 
OtlSERVATICNS AND ALSO ftE-EVALUATlON OF ANY NU,"1AER OF ANY 
COMBINATION OF VARIABLES. CORR/1167 

0704 9lBMEPYRS AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN II BINOMiAL COEFFICIENT SUBROUTINE 
FCR NON-NEGATIVE, INTEGRAL NU~BERS LESS TtjAN 131, COMPUTES A 
SET OF BINOMIAL COEFFICIENTS OY AeOITION IN TIlE FORTRAN 
SINGL!::-PRE.CISION FLOATING-POINT MODE ANU STORE.S THEM IN A ONE 
DIME.NSIONAL ARRAY. MAXtMU,.. ACCURACY IS MAINTAINED DURING THE 
CCI-'PUTATION. wITH INCLUOEO BINARY CQRRECTION CARD. INNERMOST 
LOOP IS 13 CYCLES ION 7041 AND IS EXECUTED N/N-11l2 TIMES. 
65(,2 [N COI-''''ON. 

0704 9t9MEPYRF AVAILABLE PRIOR TO JA'WARY 1962 

FORTRAN LI BINOMIAL COEFFICIENT FUNCTION SUBPROGRA"" 
FOR NON-NEGATIVE, INTEGRAL NUMBERS LESS THAN 131,COMPUTES ANY 
BINOMIAL COEFFICIENT BY ADDITION IN THE FORTRAN SINGLE
PRECISION FLOATING-POINT I-'OOE AND PLACES IT IN THE 
ACCUI-'lJLATOR. STORES A SPECIAL SET OF OINOMIAL COEFFICIENT:' IN 
COfo't'ON, EJl:ABLING ME-PYRF UNDER CERTAIN CONDITIONS TO SIMULATE 
ME.-PYRS .. MAXIMUM ACCURACY IS MAINTAINED DURING THE COMPUTATION 
WITH INCLUDED BINARY CORRECTION CARD, INNERMOST lOOP IS 13 
CYCLES ICf\ 704/ AND IS EXECUTED M/2N-M-1112 TIMES .. 74£.134 COM 
CORRI 950 
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0704 926TAVIPM AVAILABLE PRIOR TO JANUARY 1962 

VI PP !"ERGER .. SECOND PHASE OF A GENERAL PURPOSE 
'TAPE SORTER FOR THE IBM 704 .. FIRST PHASE IS 
I'll TA VIPS .. PROGRAM CHARACTERISTICS INCLUOE 
II/ABfLlTV TO MERGE VARIABLE LENGTH ITEMS .. 
/2/ABILITY TO MERGE ON ANY PORTIONS OF AN ITEM. 
IJ/CONTROL CHECKSUM TO GUARANTEE THE MERGE .. 
/4/RECOVERY PROCEIJURE .. 
/5ITAPE COUNTS FOR TAPE ERROR DIAGNOSIS. 
/6/2,3,4-.,.AY TAPE MERGE LeGle. 
I7IFA .... ORARLE TII-'ING. 

070', 926TIWIPS AVAILABLE PRIOR TO JANUARY 1962 

VIPI' SORTER .. FIRST PHASE OF A GENERAL PURPOSE 
TAPE SORTER FOR THE IBM 704. SECOND PHASE IS 
M3 TA vIPM .. PROGRAM CHARACTERISTICS INCLUDE 
/lIABILITY TO SORT VARIABLE LENGTH ITEMS .. 
I2/ABlLIrv TO SORT NON-VIPP TAPES .. 
IJIABILITY TO SORT ON ANY POR.TIONS OF AN ITEM. 
14/CONTROL CHECKSUM TO GUARAf'HEE THE SORT. 
15/RECOVERY PROCEOURE .. 
16ITAPE COUNTS FOR TAPE ERROR DIAGNOSIS. 
I7/FAVORAHLE TIMING. 

0704 9Z'JOLOpSC AVAfLABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION SIN-COS ROUTINE 
CO",pUTES A DOURLE PRECISION flOATING POINT SINE OR COSINE 
OF A DOUBLE PRECISION FLOATING POINT ARGUMENT .. THE ARGUMENT 
MUST BE IN RhOIANS. 291 STORAGE CEllS t. 26 COM~lON .. 

0704 930GMDYAN AVAILABLE PRIOR TO JANUARY 1962 

GMR DYANA DYNAMICS ANALYZER-PROGRAMMER 
A pROGRA~~rNG SYSTEM FOR THE STUDY OF LUMPED-PARAMETER 
vrORATION SYSTEMS ANO OTHER DYNAMICS SYSTEMS. PART 1 FOR TIME 
VARYlfIIG SOLUTIONS. NONLINEAR/DISCONTINUOUS PARAMETERS ALLOWED 
USES RKG INTEGRATION. PART 2 FOR FREQUENCY RESPONSE OF LINEAR 
SYSTEIoIS. IN EACH CASE DyANA PRODUCES COMPLETE FORTRAN PROGRAM 
FOR THE SOLUTION OF A PARTICULAR PHYSICAL SYSTEM AND/OR SET 
OF OIFF .. EQNS. ALSO PRODUCES SPECIFICATION SHEET INDICATING 
FORMAT OF NUMERICAL DATA TO BE USED WITH GENERATED FORTRAN 
PROGRAM. USES 4 TAPE UNITS, 8K STORAGE. CORR./1l89 
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0704 931PKCBR2 AVAILABLE PRIOR TO JANUARY 1962 

CURE ROOT' SUBROUT INE 
EVALUATES THE CUBE ROOT OF A NORMAlIlED flOATING POINT NUMBl:.R 
TIMING, 2.5BO MILLISECONDS. OBSOLETES pK CBRT~ 

0704 931PKCOMP AVAILABLE PRIOR TO JANUARY 1962 

MEMORY COMPARISON DUMP 
COMPARES PROGRAM ON CARDS OR TAPE WlTH SAME PROGRAM IN CORE. 
CORE CONTfNTS lAND OPTIONALLY CARD OR TAPE CONTENTSI OF UN
UKE jojORDS DUMPED WITH CORE LOCATIONS .. NON COMPARISON DUMPS 
ALSO t-'ADE. DUMPS IN MNENIONIC OCTAL OR FLOATING DECIMAL ON 
UNE OR ON 120 OR 12 CHARACTE~ TAPE. lOSES CELLS 0 TO 13. 
PANEL AND CORE MAY BE RESTORED. PROGRAM MAY BE CALLED FROM 
DRUM. 

070/, 931PKEXPD AVAILABLE PRIOR TO JANUARY 1962 

[JOUBl( PRECI.SION FLOATING POlNT EXPONENTIAL ROUTINE. 
GI VEN A DOUBLE PRECISION FlOATING POINT ARGUMENT IN THE AC-MQ 
.PKEXpD COMPUTES THE EXPONENTIAL OF THE ARGUMENT, AND LEAVES 
THE RESUlT IN THE AC-MQ .. ANSWER HAS AT LEAST 53 GOOD BITS. 
ARGUMENT r-'UST BE LESS THAN 88 IN MAGNITUDE .. TIME-8 MS, SPACE 
256 CELLS t. 13 COMMON. 

0704 931PKMTlR AVAILABLE PRIOR TO JANUARY 1962 

N-STRIP TRAPEZOIDAL RULE INTEGRATIONIECUAl INTERVALS/ 
A SHARE TYPE SUBROUTINE FOR THE EVALUATION OF F/X/ FOR· THE N 
VALUES OF X LYING IN THE INTERVAL MUST BE PROVIDED. SUB-

~~~i ~~~ ~~~E B~o~O~~i~~E~~~ Y N~~~~R W ~~~S ~~ I ~~ ~R S ~~P~~~~ I ~U~~~P-
ETC. REQUIRES 46 LOCATIONS IN FUll VERSION, 4Z· IN STRIPPED 
VERSION. TIMING FOR FUll VERSION IS l.2%&I.336&S/*N M .. S .. , 
WHERE S IS THE AVERAGE TIME' REQUIRED TO EV~lUATE FIXI ONCE. 

0704 931PKPSIN AVAILABLE PRIOR TO JANUARY 1962 

PSUEDO-INVERSE SUBROUTINE 
OBTAINS THE PSUEOO-IN~RSE OF A SQUARE OR RETAN(;ULAR MATRIX. 
P~UEOO-INVERSE HAS THE PROPERTY THAT IN ANY SYSTEM OF 
l:.CUATIONS AX-B, PSUEDO-INVERSE TIMES THE B VECTOR REPRESENTS 
BEST SOLUTION OF THE SYSTEM IN A LEAST SQUARES SENSE. 
CORRI lOro 
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0704~ 932 ' EO ODD AVAILABLE PRIOR TO JANUARY 1962 

704 OCTAL-DECIMAL DUMP 
nUMps ONE OR MORE REGIONS OF CORE IN OCTAL ANDIOR FLOATINt.> 
DECIMAL·ONTO TAPE FOR TAPE-CONTROllED PRINTER. pROVISION IS 
MADE fOR RESTORATION OF CaREt SELECTION OF OUTPUT TAPE, 
IOENTIFICATI.ON OF OUTPUT, AND STACKINGIJ: SK9PS l5RO BLOCKS .. 
FULL TAPE SPEED .. BINARY DECK INPUT AND CONSOLE CONTROL. 

0704 937ERCONV AVAILABLE PRIOR TO JANUAR¥ 1962 

LP/90 TO SCROL 704 INPUT' CONVERTER 
PROGRAM CONVERTS SHARE: STANDARD LINEAR PROGRAMMING 
INPUT DATA FROM lP/90 FORMAT TO SCROL 704 FORMAT. 
lP/90 FORMAT PERMITS THE USE OF 6 CHARACTER ROW 
MNEMONICS AND eliMINATES THE NECESSITY OF SPECIFYING 
SLACK VECTORS IN THE INITIAL BASIS AND IN THE MATRIX. 

0704 9581o'IHS AVAILABLE PRIOR TO JANUARY 1952 

704 MACRO-SAP ASSEMBLER .. 
A FASTER VERSION OF UASAP3-7 THAT PROVIOES A 
FASTER AND MORE FLEXIBLE ASSEMBLER. INCLUDES OF 
MACRO INSTRUCTION FACILITIES, CONDITIONAL 
COMPILATION, AND SyMBOL REDEFINITION .. 

0704 959MI.CNO AVAILABLE PRIOR TO JANUARY 1962 

A CONDENSER ROUTINE FOR SYMBOLIC INFORMATION .. 
A CONDENSED SAP LIBRARY TAPE IS PREPARED FOR USE 
WITH MJMS .. SyMBOLIC INSTRUCTIONS ARE COMPRESSED, 
REMARKS REMOVED, AND PACKED INTO A FIXED LENGTH 
OUTPUT BLOCK. THE ROUTINES ON THE CONDENSED 
lIBRARY TAPE .ARE STORED AT ABOUT 20 TIMES THE 
PRESENT DENSITY .. 

0704 960MlEDS 1 AVAILABLE PRIOR TO JANUARY 1962 

AN EDnOR FOR SAP SYMBOlIC DECKS. 
A SYMBOLIC MASTER DECK IS EDITED BY INSERTIOt~S 
AN!) OElEl'lONS TO PRODUCE AN UPDATED SY~BOllC 
DECK. 

IBM 0704 PROGRAM LIBRARY ABSl'RACT 

0704 962SQS IMQ AVAILABLE PRIOR TO JANUARY 1962 

S [MUL T ANEOUS EQUAT IONS SOLVER 
THIS IS A SELF CONTAINED FORTRAN PROGRAM DESIGNED TO OBTAIN 
A VECTOR SOLUTION OF N SIMULTANEOUS LINEAR EQUATIONS IN N 
UfolKNOWNS. TAKES A CARD INPUT WlTH COEFFECIENTS OF VARIABLES 
AND VECTORS PUNCHED IN BCD WITH VARIABLE FIElD ""10TH. 

07011 963IB.3FES AVAILABLE PRIOR TO JANUARy 1962 

FORECASTING By ECONOMETRIC SYSTEMS 
ESTIMATES THE COEFF[CIENTS OF A SYS. OF LINEAR STOCHASTIC 
EQUATIONS BY lIMITED-INFORHATION,TWO-STAGE LEAST-SQUARES, 
AND FUll-INFO. COVARIANCES OF ESTIMATES ARE COMPUTED. 

ALSO REDUCED-FORM EQUATIONS FOR COMPlETE SYS. CAN HANDLE 
UP TO 30 EQUATS .. IN ]0 DEPENDENT VARIABLES AND 35 INDEPEN
DENT VARIAfllES FOR 1000 OBSERVATIONS. CORR/ 1015,1106 

0104 9631B4FES AVAILABLE PRIOR TO JANUAR¥ 1962 

FORECASTING By ECONOMETRIC SYSTEMS 
ESTIMATES THE COEFFICIENTS OF A SYS. OF LINEAR STOCHASTIC 
EQUA l'I ONS BY LI M ITED-I NFORMAT ION, TWO-S1 AGE LEAST-SQUARES, 
AND FUll-INFO. COVARIANCES OF ESTIMATES ARE COMPUTED. 

ALSO REDUCED-FORM EQUAT IONS FOR COMPLETE SYS. CAN HANDLE 
UP TO 70 EQUATS .. IN 70 DEPENDENT VARIABLES AND 70 INDEPEN
DENT VARIABLES FOR 5000 OBSERVATIONS. CORRI lC1S,1l06 

0704 96:9PKIPOl AVAILABLE PRIOR TO JANUARY 1962 

INTERGER PROGRAMMING 1. 
INDEpENDANT FORTRAN ~ROGRAM FOR SOLVING INTERGER PROG. 
PROBLEMS, I ... E. L/PROGRAMMING PROBLEMS WITH RESTRICTlON 
THAT VARIABLES INVOLVED BE INTERGERS. REQUIRES 32K MEMORY 
AND ACCEPTS PROB. WITH ONE OBJECTIVE FUNCTION, UP TO 100 
VARIABLES, AND AS MANY AS 200-N CONSTRAINTS, WHERE N IS THE 
NUMBER OF VARIABLES .. All COEFFICIENTS IN PROBLEM FORMULA
TION MUST' BE INJERGERS. METHOD USED IN DESCRIPTION IN R ... E. 
GOMORY, All-INTERGER PROGRAMMING ALGORITHM, IBM 
RESEARCH REPORT RC-189 .. 
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0104 '}09PKIPal AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRA"'MING 1 
AN SK MEMORY VERSION OF PK IPOl. HANDLES PROBLEMS WITH ONE 
OBJECTIVE FUNCTION, UP TO 35 VARIABLES, AND AT MOST 15-N 
CONSfI{AINTS, WHERE N IS THE NUMBER OF VARIABLES. 

0104 910PK I POZ .AVAILABLE PRIOR TO JANUARV 1962 

INTEGER PROGRA~MING 2 
INDEPENDENT FORTRAN PROG. FOR SOLVING INTEGER PROGRAMMING 
PROBS. METHOD USED IS BASICALLV THE All-INTEGER ALGORITHM 
E",PLOYEO IN PK IPOI, BUT CONTAINS MODIFICA.WHICH PERMIT 
SOLUTION OF SOME PROBS. INTRACTABLE FOR IPOI. RUN TIME PER 
DERATION IS INCREASED, BUT NUMBER OF ITERATIONS IS 
GENERAllY REDUCED, WITH THE RESULT THAT ThE CODE IS FASTER 
FOR DIFFICULT PROBLEMS, SLOWER ONLY ON SIMPLE PROtlLEMS. 
"'''CHINE ANI) PROBLEM RESTRICTIONS ARE SAME FOR IPOl 1237 

0704 970PKIP82 AVAILABLE PRIOR TO JANUARY 1962 

INHG[R PROGRA",MING 2 
AN SK MEMORY VERSION OF PK IP02, 'tiITH THE PROBLEM SIZE 
RESTRICTIONS OF IPS1. THAT IS, PROijLEMS M.lIV HAVE AT MUST 
35 V~RIABLES AND 75-N CONSTRAINTS. WHERE N IS THE NUMB. OF 
V.lIRIABLES. CORR. 1231 

070't 9,71PKIP03 AVAILABLE PRIOR TO JANUARV 1962 

INTEGER PROGRA",MING 3 
INDEP[NDENT FORTRAN PROG. FOR SOLVING INTEGER PROGRAMMING 
PROBS. GENERALLV I~ORE EFFECTIVE THAN IPOI OR IP02 EXCEPT 
ON DEGENERATE PROBLEMS .. REQUIRES 32K MEMORY, 1 TAPE, TAPE
TO-PRINTER. NUIIB. OF VARIAI3LES, N, MAY NOT EXCEED 100, AND 
TOTAL NUMBER OF OBJECTIVE fUNCTIONS ANO CONSTRAINTS HAS AN 
APPROXIMATE LIMIT OF 190-N .. EMPLOY METHODS OF R.E .. GOMORYS 
R[PORTS--PRLNCETON-IBM MATHEMATICS RESEARCH PROJECT TECH
NICAl REP ORr NO.1 ANO IBM RESEARCH REPORT RC-1S9. 

0704 913RSBPDl AVAILABLE PR[QR TO JANUARY 1962 

LINEAR PROGRAJ'lMING WUH UPPER BOUNDS ON VARIABLES 
THIS LINEAR PROGRAMMING SOSC WILL SOLVE PROBLEMS THAT HAVE 
UI'PER tlOUND RESTRICTIONS ON SOME OR All THE VARIABLES. THE 
ALGORITHM IS A MODIFICATION 06 T 5 R5V9S54 2947357 METHOD 
WITH THE INVERSE IN PRODUCT FORM. NO EQUATIONS ARE WRITTEN 
FOR THE BOUNDS. THEY ARE HANDLE4 IS SPS391L 41T1/I ~AXIMUM 
PROBLEM SIZE IS 256 E-UATC AND IlT232 VARIABLES. CODE DOES 
A MINIMUM AMOUNT OF TAPE READING. JOB CAN BE INTERRUPTED. 
RI:START PRDCEDUREST REINVI::RSION 06 OAS9ST IN4 PR9NTOUT OF 
OIJ VALUES ARE SPECIAL FEATURES4 

l~~ 0104 PROGRAM LIBRARY ABSTRACT 

0704 977ALElPT AVAILABLE PRIOR TO JANUARY 1962 

ELLIPTIC INTEGRAL, COMPLETE ANO INCOMPLETE. 
THIS SUBRCUTINE WILL EVALUATE THE INCOMPLETE ELLIPTIC 
INHGRALS OF THE FIRST ANO SECOND KINO GIVEN PHI AND K. 
IT ,"ILL ALSO EVALUATE THE COMPLETE ElLIPTIC INTEGRALS 
OF THE FIRST AND SECONO KINO, GIVEN K4 
THE~ETHOO USED IN THE EVAUATION GIVES IMPROVED ACCURACY 
fOR K NEAR ONE. 

0104 'J.79NUBES3 AVAILABLE PRIOR TO JANUARY 1962 

BESSEL FUNCTION OF COMPLEX ARGUMENT AND ORDER. 
TO CO~PUTE THE BESSel FUNCTIONS J AND Y FOR COMPLEX 
.A-RGUMENT AND COMPLEX ORDER. 704 FORTRAN SOURCE 
LANGUAGE AND USES METHOD OF NU BESl 

0704 9BOIINZ013 AVAILABLE PRIOR TO JANUARY 1962 

VARIABLE METR Ie; MINIMllAT ION 
TI-'IS FOR:TRAN ROUTINE OETERMINES LOCAL MINIMA OF 
DIFFERENTIABLE FUNCTIONS OF N VARIABLES.TI1E PROGRAM 
EMPLOYS THE VARIABLE METRIC METHOD FOR MINIMllATION.IN 
THE PROCESS OF LOCATING EACH MINIMUM ,A MATRIX H WHICH 
C~ARACTERIIES THE REHAVtOR OF THE FUNCTION ABOUT THE 
MINIMUM IS DETERMINEO .. FOR A REGION IN WHICH THE 
FUNCTION DEPENDS C.UAORATICALLY ON THE VARIABLES,NO 
MORE THAN N ITERATIONS ARE REC:UIRED.ROUTINE REQUIRES 
6,137 STORAGES. VOWED BY IO ANFlOl3 SOA 1117 

0704 988 NU OUT AVAILABLE PRIOR TO JANUARV 1962 

GENERALIZED CUT PUT SUAROUTINE 
TI-11S PROGRA~ IS A ROUTINE TO OUTPUT A TWO-DIMENSIONAL 
I\RRAY IN A FAIRLY GENERAL FORMAT. 

0704 l003GNBSPF AVAILABLE PRIOR TO JANUARY 1962 

BACKSPACE FILE,FORWARD SPliCE FILE. TO MOVE A BINARY 
DR CECIMAL TAPE FORWARD OR BACKWARD A SPECIFIED NUMBER OF 
FILES. AT THE CO~PLETION OF THIS SUBROUTHIE. THE TAP!.': WILL 
BE POSITIONED READY TO REAO OR WRITE THE FIRST RECORO OF 
THE FILE REQUESTEO 

IIlM 0704 PROGRAM LIBRARY ABSTRACT B - 704 

0704 1004GNP/o.CB AVAILABLE PR lOR TO JANUARY 1'962 

PUNCH ABSOLUTE COLU/>I,N B INARV. 
PUNCHES ON- LINE ABSOLUTE COLUMN DINARV CARDS IN THE 
STANDARD SHARE FORMAT SO THAT THE" HAY BE lOADED 8Y THE 
FORTRAN II BSS LOADER. ALTHOUGH TH( CAROS PUNCHED ARE 
II.RSCLUTE CARDS, THE LOADING ADDRESSES HAY BE THE SAME AS 
OR DIFFERENT THAN THE LOCATIONS FROM WHICH THE DATA IS 
[lUNG PUNCHEU 

0104 I006RSIPL5 AVAILABLE PRIOR TO JANUARY 1962 

INFORMATION PROCESSING LANGUAGE V INTERPRETIVE SYSTEM 
INTERPRETS AND EXECUTES PROGRAMS WRITTEN IN IPL-V 
LANGUAGE, AS DESCRIBED IN -INFORMATION PROCESSING 
LANGUAGE:: V MANUAL. SECTIONS 1 AND I I 

0704 1008 I BC TR AVAILABLE PRIOR TO JANUARY 1962 

CHEBVSHEV TRUNCATION SYSTEM 
CO~PUTES POLV~OI-'IAL, RATICNAL liND CONTINUEO FRACTION 
APPROXIMATIONS TO ANALYTIC FUNCTIONS, OOUBLE PRECISION 
ACCLRACY, INPUT~ •• POWERSERIES COEFFICIENTS, REQUIRED 
ACCURACY OR NUMBER OF COEffICIENTS SPECIFIED IN 
CALL. SEQU., RESULTS CAN BE TESTED AT UP TO 10& POINTS 

0704 10120RCBL AVAILABLE PRIOR TO JANUARY 1962 

ON-LINE LOADER FOR COL. BIN. ABS. AND TSF. CARDS 
UPPER, LOWER VERSIONS OF I)S Cell I1ITH PROVISIO~S FOR 7/9 PCH. 

0101, 10130RCTTS AVAILABLE PRIOR TO JANUARY 1962 

CARD TO TAPE SIMULATOR AND ROW TO COLUMN CONVERTER. 
72184 AND 80184 SIMULATION OF HOLLERITH ANO COLUMN BINARY 
714, ALSO RO," TO COLU~N CONVERSION. CORRI lC89 

0704 1017ANDI07 AVAILABLE PRIOR TO JANUARY 1962 

NUMERICAL INTEGRATION BY I-'lOP,OINT PROCEDURE
WITH PREFERETIAL INTERVAL PLACEMENT. 
FORTRAN 11 FUNCTION SUBPROGRAM EVALUATES THE INTEGRAL OF A 
FUNCTION BETWEEN TWO LIMITS WITH MAXIMUM ERROR SUPPLIED BY 
THE USER. PROG~AM PLAC.ES INTERVALS WHERE NEEDED BY ESTI~ATING 
THE SECOND DERIVATIVE OF THE FUNCTION. ITERATIONS NOT USED. 
INTEGRATION IS DONE IN ONE STEP. ONE DIMENSIONAL. PROGRAM 
USES 286 LOCATIONS. NO CO,..MON STORAGE USEO. 

IBM 0704, PROGRAM LIBRARY ABSTRACT 

0704 1028GCOOOI AVAILABLE PRIOR TO JANUARY 1962 

EXPLICIT SOLUTION OF nu::: GENERAL CUBIC EQUATION 
VIETA SUBSTI,TUTION IS MADE USING NORMALIZED POLYNOMIAL. 
ROOTS ARE OBTAINEO BY METHOD OF DEL FERRO. 20') LOCATIONS PLUS 
I~,) FeR REQUIRED SUBROUTINES. 

0104 1029f1NF203 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUlS AND EIGF.NVECTORS OF REAL SYMMETRIC MATRICES 
" GENERAL PROGRAM BUILT AROUND SUBRoUTINE ANF202 
DIST. 664 WHICH USES GIVENS M[lHOD. COMPiLED I.ITH 
DIMENSION 98 AUT CAN BE REcor·1PILED WITH DIMENSION 16 TO 
RUN ON 4K 704. OPTIONAL INPUT PRINT-OUT AND CH[CKS OF 
VflLUES ANO VECTORS BV SUBSTITUTION INTO MATRIX EOUATION 

0104 1030ANF403 AVAILABLE PRIOR TO JANUARY 1962 

~ATRIX INVERSION AND LINEAR EQUATIONS 
A GENERAL PROGRAM BUILT AHOUND SUBHOUTINE ANF402 
OIS1. 664 WHICH USES GAUSS-JOROAN ELIMINATION. 
CC~PILEO WITH DIMENSION 20 BUT CAN DE RECOMPILEO WITH 
DIMENSION 19 TO RUN ON A 4K 104. OPTIONAL INPUT 
PRINT-OUT ANO CHECKS OF INVEHSE AND SOLUTION VECTORS. 

0704 l035SCLAGR AVAILABLE PRIOR TO JANUARY 1962 

LAGRAfl.:GE INTERPOLATION 
USeS 1 POINTS. THREE PRECEEDING ANO THREE AFTER VALUE -LIMIT 
OF 25C POINTS IN TABU 

0704 1040 JPASLF AVAILABLE PRIOR TO JANUARY 1962 

ASSOCIATED LEGENDRE FUNCTIONS 
THIS PROGRAM C01-1PUTES THE ASSOCIATED LEGENDRE FUNCTIONS 
PIM,NI WHERE N IS LESS THAN OR EQUAL TO M. THE PROGRAM 
RE-QUIRES THAT UNlTEO AIRCRAFT UA SQH4 BE ASSEMBLED WITH IT. 
HEQUIRES 162 WORDS OF CORE STORAGE. 
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1Il704 1041 JPZOMI AVAILABLE PRIOR TO JANUARY 1962 

[ERO, MINIMUM SOLVER 
SCLVE:S THE CLIISS OF PROBLEMS WHICH CAN fiE STATED AS 

FI/XI .... XNf-ZERO I MINIMUM I-l ..... N 
WHERE ANY COMBINATION OF ZEROS AND/OR MINIMUMS ARE POSSIOLE 
TO SOLVE SIMULTANEOUSLY. 

0704 10'.2 JPBICO AVAILABLE PRIOR TO JANUARY 1962 

flJNOMIAL COEFFICIENTS 1 
COMPUTES IN,M/-/NI/N-l/ .... I I/MI/M-1/ ..... IIIr-t-MIIN-M-1I .... 11 
BY USING STIRLINGS APPROXIMATIONC LII SB160 AND GE LN MUST 
BE ASSEMBLED WITH Bicec 130 STORAGE LOCATIONS ARE USED .. 

070'. 1043JPSRCH AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS PARTIAL DIFFEReNTIAL EQUATIONS SOLVER 
SOLVES HE PROBLE~ -I:, T&E E.-R~ 

AASF/FIfXI ..... XN/-YI IWANTEOII lESS OR EQUAL EIII-l ..... Nf 
WHERE FI IS NON-LIfljEAR. STANDARD NEWTON-RAPHSON WHERE THE 
PARTIALLING IS DONE NUMERICALLY BY PERTURBIN1 T85 XI. 
STORAGE REQUIREO IS 484 WCRDS r. 8 WORDS OF COMMON. 

0704 104BJPGIN AVAILABLE PRIOR TO JANUARY 1962 

GAUSS APPROXIP.ANT GENERATOR 
THIS SUBROUTINE IS CAPABLE OF GENERATING THE GAUSS 
APPROXIMANT FOR ANY TYPE OF INTEGRAL EXPRESSION, WHETHER IT 
B[ AN ITERATED INTEGRAL, VECTOR VALUED INTEGRAL OF A VECTOR 
VALUED FUNCTION. OR THE INTEGRAL OF A FUNCTION OF OTHER 
INTEGRALS, OR ANY COMBINATION OF THESE. USES 227 LOCATIONS. 

0704 l050RSQP 1 AVAILABLe PRIOR TO JANUARY 1962 

QUADRATIC PROGRAMI-'ING CODE 
THE CODE wIll SOLVE T~E QUADRATIC PROGRAMMING PR08LEM OF 
MINIMIZING A CUADRATIC FUr-CTION OF NONNEGATIVE VARIABUS 
SUBJECT TO LINEAR CONSTRAINTS. THE NUMBER OF CONSTRAINTS 
PLUS VARIABLES r-:UST BE LESS THAN 253. THE PROGRAM WILL 
OPERATE ON A 70'. ~tTH A MINIMUM OF 8K, 4 DRUMS, AND 6 
TAPES. THE CODE, I.,-JTH THE ACOITION OF fI.j() CARDS, C"'N RUN 
ON A 7090 WITH COMPATIBILITY. 

10M 070/f PROGRA/', LIBRARY MlSTRACT 

070(j 1054BSSEAC AVAILABL( PRIOR TO JANUARY 1962 

GFNERAL LOGICAL CORE SORT SUBROUTINE FOR 32K704 
SORTS INTO lOGICflL SECUFrKE A BLOCK or- N CONSECUTIVE ITE"IS 
OF ~ 1.0ROS EACH, USING AS THE SORT KEY K CONSECUTIVE ens 
OR CHARACTERS STARTING AT ."NY OIT OR CHARACTER IN THE ITEM 
KFEPING ITEMS WITH IDENTICAL KEYS. CORR/1l53 

0704 l056TVME21 AVAILABLE PRIOR TO JANUARY 1962 

RCD Te OI,NARY INHGER CONVERSION 
TO CONVERT A BCD INTESER OF 10 CHARACTERS OR LESS TO A 
BINARY INTEGER. 

0704 1057TVM(PK AVAILABLE PRIOR TO JANUARY 1962 

F'IJ I I BCD TAPE OUTPUT FOR FORMAT 12F6.0,4I2 
THIS IS A FORTHA"! II SUBROUTI"lE TO WRITE A BCO TAPE WITH 
fTHE TEXT OF THIS lINE HAS BEEN LOSTI 
IOENTIFICATI.ON PER RECORD USING THE FORMAT 12F6 .. 0.4I2. 
L[ADING ZEROES ARE: SUPPRESSED fiND OECIMAL POINTS ARE NOT 
PRINTEO. BECAUSE DECIMAL POINTS ARE NOT PRINTED, SIX 
DIGITS OF INFOR~ATION PER FIELD MAY fiE WRITTEN. 

070 f , I058WLREl I AVAILABLE PRIOR TO JANUARY 1962 

'''t;LTI-PURrOSE ESTIMATION FOR RELIABILITY STUDIE'S 
TillS PROGR/I,"1 IS US EO IN RELIABILITY STUDIES MID HAS OEEN 
',mITTEN TO IMPLEMf~T SEVERAL STATISTICAL ANAlYSES OF 
CCI-'POll;ENT FAILURE FROM DATA CONSISTING OF INDEPENDENT OBSER
VATIONS ON A SINGLE RAII.IOOM VAlUABLE. 

0704 1059~LFJ\lL AVAILABLE PRIOR TO JANUARY 1962 

A/Ii. ... LYll"'JG SYSTE~ FAILURE CAT/\ 
THIS 10'+ PROGRAM '"AS W:!,jTT["l TO IMPLE~ENT THE STATISTICAL 
A:'\j,\LYSIS OF THE FAILURE: PROPERTIES OF COMPUTER SYSTEMS WHICH 
IS GIVEN IN -THE THEORY E. MEASURE,~ENT OF COMPUTER SYSTEM 
REllAIHl[ TY- I IN PRESS/. 
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0704 1061PKPSTP AVAILABLE PRIOR TO JANUARY 1962 

PI-STAR PROGRAM 
THE PI-STAR PROGRAM INCLUDES A DATA LOADER AND A TAPE PRINT 
ROUTINE-IN ADDITION TO THE PI-STAR SUBROUTINE .. THE PROG~AM 
READS IN THE INJECTIVE WORD AND THE PRIMITIVE FUNCTIONS GEN
ERATES THE FUNCTION INFORMATION LIST AND THE CALLING SEQUENCE 
PARAMETf:RS, ANI) TRANSFERS TO THE PI-STAR SUBROUTINE. UPON 
RETURN FROM THE SUBROUTINE,. TRANSFER IS MADE TO THE TAPE 
PRINT ROUTINE TO PRINT THE OUTPUT- ORDER LIST IN BINARY AND 
THE ANSWER ARRAYS IN 1-0-X NOTATION. 

0704 1062PKPST AVAILABLE PRIOR TO JANUARY 1962 

PI-STAR SUBROUTINE 
SUBROUTINE TO TRANSFORM AN IRt909 98 64 
A BOOLEAN FUNCTION OR FUNCTIONS INTO A NORMAL FORM EXPRESSION 
OR EXPRESSIONS .. OTHERWISE EXPRESSED, IT GIVES THE FUNCTION OR 
FUNCTIONS DESCRIBED flY A BOOLEAN TREE OR GRAPH .. 

0704 1070RMELFK AVAILABLE PRIOR TO JAr<.jUARY 1962 

COMPLETE ELLIPTIC INTEGRALS OF THE FIRST KINO 
THIS SUBROUTIN[ EVALUATES THE COMPLETE ELLIPTIC INTEGRALS 
OF THE FIRST KINO FOR DIFFERENT VALUES OF THE MOOULUS K. 
USES NATURAL LOG SUBROUTINE LAsa2a OR THE EQUIVALENT 
THAT L;SES COI-IMON THROU~H COMMON &. 2. 
RECUIRES 55 STORAGE CEllS E. 7 COMMON 

0704 1071NUEFMT AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT TRAP ROUTINE 704 FORTRAN SAP COOED. 
THIS SUBROUTINE PROVI.OES ENTRY TO THE flOATING-POINT TRAP 
MODE ANI) SETS UP THE NECESSARY PROCEDURE FOR DETERMINING 
WHETHER A flOATING POINT OVERFLOW OR UNDERFLOW TOOK PLACE 
ANI) THE ACTION TO Bf: TAKEN. THE ROUTINE ALSO PROVIDES FOR 
AN EXIT FROM THE FLOATING POINT TRAP MODE 

0704 1012NUSC~R AVAILABLE PRIOR TO JANUARY 1962 

SOLUTION OF RADIAL SCHROCINGER EQUATION 
THIS IS A FORTRAN PROGRAM TO CALCULATE THE EIGENVALUES 
A'IIO EIGENFUNCTIONS OF THE RADIAL SCHROOINGER EQUATION. 

IB~ 0704 PROGRAM LIBRARY ARSTRACT 
to tIC .............................................................. * ........... . 

0704 1013flCDIFF AVA I LABLE PR lOR TO J ANUAR Y 1962 

SECOND ORDER DIFFERENTIAL EQUATION SUBROUTINE 
THIS SUBROUTINE WILL COMPUTE. STEP-BY-STEP, A FOURTH ORDER 
APPROXIMATION TO THE SOLUTION OF A SYSTEM OF SECOND ORDER 
DIFFERENTIAL EQUATIONS WITHOUT EXPLICIT FIRST O[RIVATlV[S. 
ROUTINE USES 41210CTALI OR 266/0ECIMAlI LOCATIONS PLUS 10 
LOCATIONS IN ERRASIBlE COMMON. 

0704 l075ANFl04 AVAILABLE PRIOR TO JANUARY 1962 

A GEN[RAL PROGRAM FOR COMPLEX MATRIX INVERSION 
FORTRAN OECI~AL INPUT-OUTPUT STRUCTURE BUILT AROUNrJ 
SL:flPROGRAM ANFI03 FOR THE INVERSION OF COMPLEX MATRICES 
OF ORDER 20 OR LESS .. 

0704 1076ANE20B AVAILABLE PRIOR TO JANUARY 1962 

A GENeRAL LEAST SQUARf:.S FITTING PROCEDURE 
FORTRAN GENERAL PROGRAM USES NEIHO.\l-RAPHSON ITERATION 
TO FIT AR!HTRMY FUNCTION OF H PARAMETERS TO A GIVEN 
SET OF N OBSERVED VALUES WITH ASSOCIATED ERRORS. 

0704 1077GC0003 AVAILA8LE PRIOR TO JANUARY 1962 

FITTLNG TO SELECTED TERMS OF A GENERAL POLYNOMIAL 
fI METHOD OF OBTAINING THE BEST COEFFICIENTS III,! THE LEAST 
SQUARES SENSE TO ARBITRARILY SElECTEO TERMS OF A MULTIVARIATE 
POLYNOI-1IAL. REQUIRES 197 LOCATIONS PLUS 40 FOR EXP 12, AND 
ft26 FOR XS I MEC. 

070f. 107<)NOTIA AVAILABLE PRIOR TO JANUARY 1962 

TRACE INSTRUCTION ALTERATION 
THIS TRACING PROGRAM IS A POWERFUL TOOL FOR IDENTIFYING 
SOURCE OF TRANSFER TO AN UNINTENDED LOCATION OR OF UNDESIR 
ALTERATION OF ~EMORY. BY "'EANS OF IT THE MACHINE IS DIVERTED 
TO A "'EMORY au"!p AT FIRST TRAPPED TRANSFER OCCURRI~G 
IMMEDIATELY BEFOR[ TRANSFERRING TO A SPECIFIED EFFECTIVE 
ADDRESS OR AFTER ONE OF SEVERAL DESIGNATED LOCATtO~S BECO;.o,ES 
ALTERED FRO,," SPECIFIED CONTENTS. 
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070'1 l081LROSRA IWAILABLE PRIOR TO JA"IUARY 1%2 

orEN SUllRCUTINE ADOITI0NS TO FORTRAN EDIT DECK 
PIUI-'ARY USC IN COMPILING LIAR 

0704 108,)U~PLOT AVAILABLE PRIOR TO JMUARY 1962 

G[NERAL PURfJOSE PLOTl'ING SUBROUTINE 
Rr.Pi[) PLOTTING OF NUMERIC INFORMATION FOR FORTRAN. SAP. OR 
MAO CALLING PROGRAMS. A CORE REGION CONTAINS A SEGMENT OF OR 
COMPLETE GRAPH IMAGEa fHE ROUTINE PREPARES A FLEXrUL[ CARTE-
SIAN GRID BUT ANY BCD CHARACTERS ITtTlES. SPECIAL GRIDS. AN 
NUMBER OF PLOTTING CHARACTERS FOR ANY NUMBER OF UNSORTED DATA 
POINTSI CAN BE PLACED. GRID AND CHARACTER PLACING AND TAP 
WRITING FOR A FULL PAGE 200 POINT PLOT REQUIRES laB SEC. ANY 
NUMtlER OF COPIES OF THE GRAPH CAN BE WRITTEN ON ANY DECIMAL 
OUTPUT TAPE fOR PRINTING OR PUNCHING IN ABOUT la SEC .. EACH. 

0104 109.2RSMlAS AVAILABLE PRIOR TO JANUARV 1962 

MATHEMATICAL PROGRAMMING SVSTEM I-ALL SOLUTIONS 
THESE ROUTINES C.ONSTI.TUTE AN AUGMENTATION OF THE RSFM1 
ROUTtr,E FOR LINEAR PROGRAtJMING. THEY PERMlT THE FINDING 
OF All OPTIMAL SOLUTIONS OF A LINEAR PROGRAMMING PRO[lLEM OR 
OF All VERTICES OF A POLYHEDRON GIVEN BV INEQUALITIES. AN 
EFFICIENT NON-EXHAUSTIVE ALGORITHM IS USED. 

0704 1096TVSMPL AVAILABLE PRIOR TO JANUARV 1962 

SYSTE~ I",MEDIATELY MAKING PROGRAMMING LANGUAGE EASV 
SIMPLE IS A 704 AUTOMATIC COOING SYSTEM WHICH PRODUCES OBJECT 
PROGRAMS FOR THE IBM tt+01 DATA PROCESSING SVSTEM. THE 
SIMPLE COMPILER IS WRITTEN IN FORTRAN WIT ... SOME EXTENSIONS 
ISEE APPENDIX A OF SltJPLE MANUALI, AND IS COMPILED ON THE 704 
THE LANGUAGE PROVIDES FOR ANY OR All OF THE FOLLOWING -
11IHLGH-LOW-ECUAL COMPftRE/2ICOLUMN BINARY, /31 PUNCH FEED 

READ,/41 MUL TIPL Y-DI V IDE ISUBROUT INES ARE PROVtDEO- FOR THE SE 
IF NOT BUILT-IN 1401 HARDWARE/. AND IS! MOVE RECORD. A 
SUB-ROUTINE IS PROVIDED TO HANDLE TAPE ERRORS. CaRR 1140 

0704 1l0lUMMAD AVAILABLE PRIOR TO JANUARV 1962 

MAO TRANSLATOR AND ASSOC IAfED SUBROUTINES 
TRANSLATOR FOR THE MAO I~ICHIGAN ALGORITHM DECODER I 
LANGUAGE. STATEMENTS INCLUDE BOOLEAN EXPRESSIONS. 
SIMPLE ftND COMPOUND CONDITIONALS, GENERAL lTERATION 
STATEMENTS, AND SYMBOL MANIPULATION FACILITIES. VERV RAPID 
TRA!l.SL4TIONa: SUBROUTINES. SUCH AS INPUT-OUTPUT. WHICH ARE 
CAllED BV OBJECT PROGRAI"S. ARE INCLUDED. BINARV CARDS 
PROOUCED BY TRANSLATOR ARE IN STANDARD RELOCATABLE FORMa 
TRANSLATOR IS IN THE FORM OF A SUBROUTINE AND CAN BE 
1r-'t3ECDED IN ANY SYSTE~ USING BSS LOADER .. 

IBM 0704 P.ROGRAI'-1 LIBRARV ABSTRACT 

0104 1l03PKSEQ AVAILABLE PRIOR TO JANUARY 1962 

SEQUENTIAL CIRCUIT PROBLEI" SOLVING 
THE PURPOSE OF THE SUIlROUTINE IS FOURFOlD.NA~.SLY-
GENERATES A MOORE OR MEALV STATE DIAGRAM- COMPUTES A SH OF 
(CUATIONS AND THE -OONT CARE CONDITIONS- FROM EITHER A MOORE 
OR r-'.EALV STATE DIAGRAM- REDUCES 4 SEQUENTIAL MACHINE 
REPRESENTED BY EITHER A MOORE STATE OIAGRAM,A SERIES OF INPUT 
-OUTPUT SEQUENCES. OR A HUFFMAN FLOW TABLE- GENERATES A MOORE 
STATE DIAGRAM FROM A SET OF ECUATIONS AND THE -DONT CARE 
CONDITIONS- AND REDUCE THE STATE DIAGRAM. 

0104 1104PKMIN4 AVAILABLE PRIOR TO JANUARV 1962 

CO~PUTAT10N OF A MIN 2 LEVEL &/OR SWITCHING CIRCUlT 
G[;NERATES A MINIMUM TWO-LEVEL SwITCHING CIRCUIT W85R5 ONE 
LEVEL IS ALL ANOS AND THE OTHER LEVEL IS ALL ORSa -OONT-CARE
CONDITIONS AND MULTIPLE OUTPUT PROBLEMS ARE PERMITTED. C4N 
ALSO BE DIRECTlY APPLIED TO THE MINIMIZATION OF A BOOLEAN 
FUNCTlON IN NORMAL FORM ... PROGRAM MAY BE RUN ON A MACHINE WITH 
2 OR 4 737S OR A 138 MEMORY FRAME. IN AODITION. IT RECUIRES 
FIVE TAPES. 

0704 1109NUfPll AVAILABLE PRIOR TO JANUARY 1962 

QUASI-TRiDiAGONAL MATRIX ROUTINE 
THIS PROGRAM SOLVF.S THE MATRIX EQUATION QV-G 
WHERE Q IS A QUASI-TRIDIAGONAL MATRIX 

0704 1110NUGENI AVAILABLE PRIOR TO JANUARV 1962 

GENERATE MATRICES TO BE SOLVED BV NU· TPLl 
TO GENERATE ANO WRITE THE MATRICES NECESSARY 
TO SOLVE< THE EQUATION QC-G BY USING NU TPll 

0704 1119ERNLR AVAILABLE PRIOR TO JANUARY 1962 

NON-LINEAR REGRESSION PROCEDURE WITH DIFFERENTIAL EQNS. 
GIVEN M SIMULTANEOUS DIFFERENTIAL EQUATIONS WHICH ARE NON
LINHR LN ELTHER OR BOTH THE N INDEPENDENT V4RIAOLES AND THE 
K UNKNOWN COEFFICIENTS AND GIVEN MN VALUES OF OBSERVED DATAt 
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n-E PROGRA~ GI'JES lIY AN ITERATIVE MULTIPLE REGRESSION 
TLCr.NICUE THE LEAST SQUARE ESTIMATES OF THE UNKNOWN 
COEffICIENTS AND P1FORMATION Of-l THE PRECISION OF THESE COEFF. 
T .. O FURTRAN I I SUr.ROUTINES DESCRIBING THE OIFFERENTlAL EONS. 
fiNO INITIAL ESTIMflTES OF tHE COEFFICIENTS MUST BE PROV1DEO. 
)2K CURE AND TWO TAPES RECUIRED 

070', 1129AQALLl AVAILABLE PRIOR TO JANUARY 1962 

SINGLt OR DOUBLE INTERPOLATION SUBROUTINE 
GIVEN SOME FUNCTION WITH ONE OR TrW INDEPENO(rH VARIABLES. 
X AND l. THIS ROUTINE PERFORMS KXTH AND Lxn, ItHERPOLATION 
TO CALCULATE TH( DEPENDENT VARIABLE Y. THE DEGREE OF 
INTERPOLATION IS VARIABLE IN BOTH DIRECTIONS FROM 1 TO 7. 
LAGRANGE INTERPOLATION IS USED THROUGt-<T THIS ROUTINE. 
FUNCTIONS MH BE EITHER CCNTlNUOUS OR DISCONTINUOUS. 

0104 1134ELFIOP AVAIL4BLE PRIOR TO JANUARY 1962 

FORTRAN INPUT/OUTPUT PACKAGE 
PROVIDES GREATER INPUT AND OUTPUT FLEXIBILITY WITH 104 
FORTRAN ll .. IT AllOWS VARIABLE LENGTH TAPE RECORDS UP TO 1500 
WORDS. BINARY OR Bcn. ERRCR. (NO OF FILE, AND PHYSICAL END OF 
TAPE INDICATIONS MAY OE USED FOR BRANCHING. MUL TtPLE FORMAT 
STATEt'ENTS ARE USED IN DESCRIBING TAPE RECORDSa REQUIRES 1500 
WORDS OF UPPER STORAGE FOR lID BUffER 

0104 1143IB4PRM AVAILABLE PRIOR TO JANUARY 1962 

AUTOPROMT 
AUTOMATIC TOOL PATH GENERATION FOR NUMERICAL CONTROL OF 
MACHINE TOOLS.. SElf-CONTAINED SYSTEM ACCEPTS SVMBOLIC 
OESCRIPfiON OF THRF;f-DIMENSIONAl SHAPES IN AUTOPROMT 
LANGUAGE. COMPILES TOOL CENTERS REQUIRED FOR MACHINING. 
OUTPUT ON MAGNETIC TAPE. CORR/1l55o 

0104 1144NC 138 

MCOIFIED PK KWIC PROGRAl-I ISOA BB41 
INCLUDES WRAP-AROUND FEATURE 

AVAILABLE PRIOR TO JANUARY 1962 

THIS IS ONE OF A SET OF 9 PROGRAMS CURRENTLV 
USEO BV CHEMICAL ABSTRACT'S SERVICE TO 
PROOUCE CHEMICAL TITLES .. THE COMPLETE SET 
INCLUDES NC 1)9, NC 140. NC 141, NC 142, 
NC 143, NC 144, NC 145, AND NC 146. 

0704 1144NC 139 AVAILABLE PRIOR TO JANUARV 1962 

PROGRAM TO SORT THE KEY WORDS FROM NC 138 

IBM 070fl PROGRAM LIBRARY ABSTRACT 

0704 1144NC 140 AVAILABLE PRIOR TO JANUARV 1962 

READS THE FINAL SORTED TAPE FROM NC 139 
AND WRITES A TAPE TO PRINT WHICH GIVES THE FREQUEtlC( OF 
EAC~ KEY wORD. 

0104 1144NC 141 AVAILABLE PRIOR TO JANUARY 1962 

READS THE SORTED KEV WORDS FROM NC 139 AND 
WRITES A TAPE TO PRINT IN A SPECIAL FORMAT 

0104 1144NC 142 AVAILABLE PRIOR TO JANUARY 1962 

SORTS THE BIBLIOGRAPHY TAPE FROM NC 138 

0104 1144NC ltl) AVAILABLE PRIOR TO JANUARY 1962 

READS THE SORTED BIBLIOGRAPHV TAPE FROM NC 142 
AND ~RITES A TAPE TO PRINT IN A SPECIAL FORMAT 

0104 1144NC 144 'AVAILABLE PRIOR TO JANUARY 1962 

READS THE FINAL SORTEO BIBLIOGRAPHV TAPE FROM 
"Ie 142 wRITES ANOTHER TAPE AND SORTS IT 

0704 1144NC 14') AVAILABLE PRIOR TO JANUARY 1962 

READS THE SORTED AUTHOR CROSS IND~X TAPE 
AND WRITES ANOTHER TO PRINT IN A SPECIAL FORMAT 

0104 1144NC 146 AVAlLABLE PRIOR TO JANUARY 1962 

SKIPS ONE FILE ON A DECIMAL TAPE ANa PUNCHES 
THE SECOND FILE 
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tBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 1147ECRKOP AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT OPTIMIZED RUNGE KUTTA 
FEATURING AN OPTIONAL ERROR CONTROL FOR 
DF.TERMINING THE INTEGRAT[CN INTERVAL SllE. 
SOLVES A SET OF N Fi-RST ORDER OIFFERENTI,o,L 
ECUATIONS. DETERMINES AN INTEGRATION STEP SIZE 
DEPENDENT ON A VARIABLE ERROR CONTROL .. 
FIXED STEP StZES MAY BE USED.A MOCIFICATION 
OF ~U RKY3. 21B WORDS OF PROGRAM (. 12N OF STORAGE. 

0704 1156lRRON'O AVAILABLE PRIOR TO JANUARY 1962 

ReCKET NOllLE PROGRAM 
THIS PROGRAM wtLL OEVElOP, BY THE METHOD OF CHARACTERISTICS, 
A CONVERGING-DIVERGING SUPERSONIC NOZZlE CONTOUR FOR INVISCID 
FLOw ~HICH HAS OPTIMUM SPECIFIC IMPULSE FOR SPECIFIED AREA 
I1I\TIO AND AMBIENT PRESSURE. IT INCLUDES VARIATION OF 
I S(NTHQP lC EXPON[NT. 

0704 1157TU9005 AVAILABLE PRIOR TO JANUARY 1962 

I'-jU~ERICAL INTEGRATION OF UNEQUAllY SPACED POINTS 
EVALUATES TH INTEGRAL OF A SET OF UNEQUALLY SPACED POINTS 
OY EITHER OF TWO MeTHODS 11/ USING DIVIDED DIFFERENCES 
THROUGH THE FOURTH OIFFl:RENCE OR /21 USING THE 
TRAPEZOIDAL RULE 

0704 1165PNSLIB AVAILABLE PRIOR TO JANUARY 1962 

A 1'.01 PROGRAM TO ~AINTAIN THE SHARE LIBRARY ABSTRACTS 
ON TAPE. THE pt\OGRAM liRITES A TAPE lOADER, AN UPDATING 
PROGRAM, A lISTlNG PROGRAM AND THt: EXISTING ABSTRACTS ON A 
TAPE. THIS TAPE IS THEN SElF-LOADING AND C;APABLE OF UPDATING, 
COPYING AND LISTING ITSElF. THE LISTING MAY COVER All 
PROG~MIS. 709-PROGRAMS ONLY, 7090-PROGRAMS ONLY OR 709- AND 
7090-PROGRf.r-',S TCGOHER .. FORTRAN PROGRAMS A"jD COMMENTS WIll 
APPEAR IN ALL LISTINGS. REIJUIRES A 4K 1401 WITH 2 TAPES, 
STORE ADDRESS REGISTER, HIGH-LOw-EQUAL COMPARE. SENSE 
SW}TCI-IES AND COlU~N BINARY. 

lAM 0704 PROGRA~ LIBRARY ABSTRACT ........ ........ ........... ... .... ..... ............................ . 
070it 116eTVPCPE AVAILABLE PRIOR TO JANUARY 1962 

PRIl\CIPAL COMPONENTS PREDICTION ECUATION. 
Fr-J 22 PROGRA~ TO EVALUATE AN EQUATION BY FITTING DATA USING 
~ULTIVi\RJATE TECHNIQUE OF COMPONENT ANALYSIS .. METHOD DIFFERS 
FRail IIULTIPLE ~EGRESSION IN THAT COEFFICIENTS WHICH ARE 
DERIVED REPRESENT ORTHOGONAL CONTRIBUTIONS OF RESPECTIVE 
TFRf'.'S OF EO •• THUS SUPPRESSING EFFECTS OF CORRELATIONS AMONG 
I'IIOEPENDENT VARIAP.LES.. AN EIGENVALUE-EIGENVECTOR ANALYSIS OF 
CI-IARACTERISTIC Ee. OF MATRIX OF CORRElATIONS EXPRESSES 
RElATIONSHIP RETWEEN INDEPENDENT VARIABLES AND ORTHOGONAl 
CO~PCr..[NTS.ADAPTION OF CA 0054 USED AS SUBROUTINE. CORR.1207 

0704 1181ANG'.i02 AVAILABLE PRIOR TO JANUARY 1962 

PSEUOC-RANOOM NUMBER GENERATOR 
GIVEN A NORMALIZED FLOATING POINT NUMBER Z-SUBN BETwEEN -I 
MW (,1. THE Nu~nER l-SUB/Nt-l/ IS PROOUCED, WHERE Z-SUBI IS 
A SEQUENCE OF UNIFORMLY DlSTRIBUTED PSFUOO-RANOOM NUMBERS ON 
THE INTERVAL /-1,1/. 

0704 1183GOCORI AVAILABLE PRIOR TO JANUARY 1962 

SIX CARD UPPER LOAOER 
LOADS FILE OF STANDARD 709 COLUMN BINARY CARDS 
WI Hi SHARE STANDARD OCTAL CORRECTION CARDS 
FROt-! CHAt>.NEL A CARD READER 

07.04 llB4ININIB AVAILABLE PRIOR TO JANUARY 1962 

PROU.~S CONTROL COMPUTER ASSEMBLY FOR IBH 704 
(NIB PROOUCfS,FRQM JBM 1620-1710 S.P.S. CARDS,AN ASSEMBLY 
wlTH'USTING AJ\lD CARDS USING THE IBM 704 FOR RUNNING ON 
TH[ IfH~ 1620. 1710, AND OTHER CONFIGURATIONS OF IBM 
PROCESS CONTROL COf04PUTE-(.. 

0704 11861E10ST2 AVAILABLE PRIOR TO JANUARY 1962 

MUl TICOMPONENT DISTIllATION PROGRAM .. 
SOLVES PlATE-TO-PLATEMULfr COMPONENT DISlILlATION.BUBBLE. 
OEW,"ND FlASH POINT PROBLEMS FOR UP TO 23 COMPONENTS ON 
ElK 1'o'ACHI NE 

IBM 0704 P,ROGRAM LIBRARY ABSTRACT 

0704 11871BTEQ2 AVAILABLE PRIOR TO .JANUARY 1962 

BENEOICT-WEBB-RUBIN ECUATIONS OF STATE. 
AIl'PLlES'THE B-W-R EQUATIONS TO THE SOLUTION OF DISTIllATION 
PROflLEMS,.FOR USEAS A SUBROUTINE WITH IB DST2,REQUIRING A 
16K MACHINE 

0704 H88GMCP AVAILABLE PR lOR TO JANUARY 1962 

CRITICAL PATH PROGRAMMING METHOD 
THIS PROGRAM INPLEMENTS THE ALGORITHM OF J .. E. KellEY, THAT 
SERVES AS THE BASIS OF THE PROJECT CONTROL TECHNIQUE CAll
ED CRITICAL PATH PROGRAMMING BY HAUCHLT ASSOCIATES. THE 
HGORlTHM GENERATES A SERIES OF C",ARACTERISTIC SCHEDULES 
FOR A PROJECT BY ASSIGNING TO EACH ACTIVITY A COST-DURA 
TlON OPERATING POINT FOR EACH GENeRATED SCHEDULE. FOR A 
GIVEN SCHEDULE, ITS COST IS THE LEAST POSSIBLE FOR THE 
ASSCCIATED P.ROJECT DURATION USES 10 TAPES IN GMR DPER SYS 

0704 1190PKIPM3 AVAILABLE PRIOR TD JANUARY 1962 

INTEGER PROGRA~MING 3, 7090 
CONV.OF PKFIP03 FOR 7090 USING FORTRAN EM. 1247 

0704 1190PKIP93 AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAMMING 3, 7090 
CONVERS10N OF PKFIP03 FOR 7D90 WHICH DOES NOT REQUIRE FDRTRAN 
MONITOR SYSl'EM. CORR .. 1246 

0704 1191PKIPM2 AVAILABLE ?R lOR TO JANUARY 1962 

INTEGER PRQGRAfJfJING 2, 7090 
CONV .. OF PKFIP02 FOR 7090 USING FORTRAN EM.. CORR. 1237 

0704 1191PKIP92 AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRA/I",ING 2, 7D90 
CONVERSION OF PKFIP02 FOR 7090 WHICH DOES NOT REQUIRE FORTRAN 
MONITOR SYSTO'. CaRR. 1237 

JAM 0704 PROGRAM LIBRARY ABSTRACT 

0704 1192PK I PMI AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRA"'MING 1. 7090 
CONVERSION OF PKFIPOI FOR 7090 USING FORTRAN MONITOR SYSTEM • 

0704 1192PKIP91 AVAILABLE PRIOR TD JANUARY 1962 

INTEGER PROGRAMMING I, 7D90 
CONVERSION OF PKFIpOI FOR 7090 WHICH DOES NOT REQUIRE FORTRAN 
MONITOR SYSTEM. 

0704 1193AFFAP AVAILABLE PRIOR TO JANUARY 1962 

FAP ASSEMBLY PROGRAM FOR THE IBM 704 
THIS PROGRAM IS WRIl'TEN ON THE FORTRAN SYSTEM TAPE. 
Il ASSEMBLES wITH THE 704,704 AND 709 PROGRAMS WRITTEN IN THE 
FAP LANGUAGE. CORR .. 1226.1227. 

0704 I209RWEX2F AVAILABLE PRIOR TO JANUARY 1962 

flOATING P01NT EXPONENTIAl.THE SUBROUTINE IS ENTERED 
WITH THo NOR~AllZED fLDATING POINT ARGUMENT IN THE 
ACCUMULATOR AND EXITS WIT" THE FLOATING POINT EXPONENTIAL 
IN THE ACCUMULATOR.SPACE REQUIRED 36(,3 COMMON. 
TIMING IS 2 •. 196MS. 

0704 1220NSABC AVAILABlE PRIOR TO JANUARY 1962 

AUTOMATIC CODER, COMPATIBLE WITH SAP 
AUTOMATIC CODING SYSTEM WHOSE SOURCE LANGUAGE INCLUDES SAP 
COOING AS WEll AS STATEMENTS IN MATHEMATICAL LANGUAGE AND 
ENGLISH. TRANSLATES AUTOMATIC CODE TO SAp CODE. WHICH IS THEN 
ASSEMBLED, US ING UA SAP.' INCLUDES 82 SUBROUTINES ON SYSTHl 
LIBRARY rAPE. AUTOMATIC CODE LANGUATE lIKE FORTRAN, WITH 
RESTRICTION TO SINGLE SUBSCRIPTS. HANDLES MIXED ARITHMETIC. 
CONTAINS OATA PROCESSING PACKAGE. HAS MORE GENERAL SUBROUTINE 
lOGIC. OBJEC.T PROGRAM ON BINARY CARDS WITH SAP LISTING. 

0704 1224UCSCUL AVAILABLE PRIOR TO JANUARY 1962 

SHARE CATALOG UPOATER, LISTER .. 1401 PROGRAM. 
REQUIRES 4K 14{';I WITH AOV .. PROG .. , I+-L-E. AND 2 TAPES 
PROGRAM CAN PERFORM FOUR FUNCT IONS. 
1, UPDATE THE CATALOG F I,LE ON TAPE WITH INPUT CATALOG CARDS .. 
2, SEQUENCE CHECK THB INPUT CATALOG CARDS BEFORE UPDATING .. 
3, LIST THE CATALOG BY THE CLASSIFICATION CODE. 
4, LIST THE CATALOG rTEMS FORM ANY INSTAllATION. 
IF DESIRED, JUST THE TITLES MAY BE ltSTFO. 
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0104 1211TVTPPR AVAILABLE PRIOR TO JANUARY 1962 

104 PROGRAM TO GENERATE 1401 T/P PROG .. ON OUTPUT Tf\PES .. 
TO I-'INIHIlE OPERATOR ATTENTION IN 1401 PRiNT OPERATION FROM 
10 /• OUTPUT TAPE THROUGH PROGRAMMED 1401 INSTRUCTIONS 
WR1TT(N ON THE TAPE AT THE TIME OF 104 COMPUTATION. THE 1401 
TAPE-TO-PRINT INSTRUCTIONS PRECEDE ANY OUTPUT INFORMATION, 
AND THE PRINT OPERATION REQUIRES ONLY THE MOUNTING OF THE 
TAPE AND PRESSING THE LOAD TAPE BUTTON. 

0104 12121'1AICE4 AVAILABLE PRIOR TO JANUARY 1962 

INTEGRATION WITH CONTROLLED ERROR 
AAICE/j IS DESIGNED TO BE USED [N CONJUNCTION WITH AN 
INTEGRATION SUBROUTINE/AA INTl IF DESIRED/ TO PROVIDE A 
NW'ERICAl SOLUTION OF AN NTH ORDER SYSTEM OF LINEAR AND lOR 
NON-liNEAlt DIFFERENTlAL EeUATIONS EXPRESSED AS A SYSTEM OF N 
FIRST ORDER ECUAT IONS. THE LOCAL ERROR GENERATED DY tHE 
NUr-'ERICAL PROCESS IS CONTROllEr! BY ADJUSTING THE INT[GRATlON 
STEP SIZE fiAS[O ON THE RElATIVE ERROR AS ESTIMATED BY 
EXTRAPOLATION TO lERO STEP SllE .. 

0104 1231hA INTl AVAILABLE PRtoR TO JANUARY 1962 

SECOND, THIRD. AND FOURTH ORDER RUNGE-KUTTA INTEGRATIOU 
AI\. tNT! I.S I\. FORTRAN II SUBROUTINE DESIGNED TO BE USED IN 
CONJUI\CTION WITH All. l.CE4 TO PROVIDE A SECOND,THIRD,OR FOURTH 
ORDER RUNGE-KUTTA SOLUTION OF AN NTH ORDER SYSTEM OF LINEAR 
ANDIOR NON-LINEAR OtFF[RENTlAL EQUATIONS EXPRESSED AS A 
SYSTEM OF N FIRST ORDER EQUATIONS. 

0704 1214AAWfG2 AVAILABLE PRIOR TO JANUARY 1962 

WEGSlElN lTERATION 
GI .... EN AN IMPLICIT EQUATION OF THE FORM X-FIX/.AA WEG2 WILL 
FINO A .... ALUE FOR X WHICH WILL PRQlJlDE A SPECIFIED ACCURACY 
IN EITHER A RELATIVE OR ABSOLUTE SENSE .. 

0104 1244ANCOOI AVAILABLE PRIOR TO JANUARY 1962 

A GENERAL PROGRAM FOR SYSTEMS EVALUATION 
GIVEN A DESCRIPTION OF THE BLOCK DIAGRAM OF A SYSTEM AND THE 
TRANSFER FUNCTIONS OF EACH COMPONENT OF THE SYSTEM, THIS 
COMPLETE PROGRAM COMPUTES THE TRANSFER FUNCTION OF THE SYSTEM 
AND CALCULAtES THE ATTENUATION ANO PHASE ANGLE FOR GIVEN 
VALUES OF -FREQUENCY .. SIMPLE FEEDBACK LOOPS ARE PERMITTED IN 
THE SYSTEM. THE PROGRAM AS SUBMITTED IS DESIGNED FOR A 32K 
MEMORY. 

B - 704 
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ABRAC - 01 
704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis PLant 

(2) Computer: 
~ 

(3) Description of Code; 
ABRAC - 01 is a three-dimensional few-groups neutron diffusion 
program which treats the effects of water moderator density 
changes (resulting from flow variations and boiling) on neutron 
flux distributions and depletion. Thermal and hydraulic calcula
tions performed within the code limit its applicability to 
water-cooled and moderated cores having one upilow coolant pass. 
ABRAC - 0 I is essentially the DRACO - I program with a thermal 
and hydraulic calculation added imnwdiately after the power and 
flux normalization routine and just prior to the depletion routine. 

(4) Restrictions or Limitations: 
MaXlmum number of mesh parallelepiped is 2685 or 4750 for 
machines of 16K or 32K words of core storage, respectively. 
Ten tape units are required. 

(5) Approximate Performance: 
For a core represented by a 16x16x26 mesh (two group), the 
running time might be from 1.5 to 2.0 hr. per it~ration. Three 
to four iterations may be required. 

(6) References: 
1. W. M. Jacobi, T. J. Lav.1:on, S. H. Meanor, J. R. Parrett'", 

ABRAC - An IBM-704 Three Dimensional Nuclear -
Thermal Depletion Program with Distributed Void Effects' 
\,lAPD-TM-203, March, 1960. 

2. J. Redfield, Computer Code AbstJ";'L t :"u. 13, 
Nuclear Science and Engineering:..!E., 205-l06 (1961). 

APCOI 704 Nuclear Code 

(I) Code Originated by: 
Westinghouse-Bettis PLant 

(2) Computer: 
~ 

(3) Description of Code: 
The APCOI code processes the flux tapes from a PDQ02 problem 
and its adjoint. The integrals 

are obtained in an x-y geometry for all compositions supplied 
and for all possible combinations of groups i and j. 

(4) Restrictions or Limitations; 
A 32K memory is required. The flux and adjoint flux calculations 
must correspond as far as geometry, mesh structure, groups, and 
number of compositions. 

(5) Approximate Performance: 
Running time to process the flux tapes from a two-group, 30 x 30 
PDQ02 problem and its adjoint is approximately 1. 2 minutes with 
no pointwise product edits, and approximately 4. B minutes when 
all pointwise product edits are included. 

(6) References: 
~elbard, CPM-M-135 (1958). 

(~'"> Material Available: 
1. CPM-M_I35. 
2. Binary deck. 

Note: The information given above was abstracted from CPM-M-135. 

AR T - 04 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
Replaces ATBAC - See Page II.3 for details 

(6) References; 
Letter, 7-31-58. 

704 Nuclear Code 

~ 704 Nuclear Code 

(1) Code Originated by; 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
Obtains detailed information concerning thermal conditions within a 
reactor core during transient operations. The method used applies 
particularly to plate type pressurized water reactors. The model 
used is that of a hot channel in a parallel .flow path with the normal 
channels. A single normal channel is analyzed for heat transfer 
with pressure drop. with flow characteristics in the channel being 
determined a priori by the loop containing the reactor. heat 
exchangers, and pumps. The pressure drop across the normal 
channel then determines the flow conditions in the hot channel, in 
conjunction with the hot channel heat transfer. In this way it is 
possible to simulate such varied transients as complete and 
staggered loss of flow 1 cold water aCCident, and rod pumpaccident. 

(4) Restrictions or Limitations: 
In normal usage the code is lilTIited to a two-pass core with a 
maximum of 2.5 pOints per pass. Great caution must be used 
in selecting a value of 6 t so that no instability is introduced 
into either the heat transfer or kinetics equations. The IBM 
equipment includes an 8K core, two tape units, and one drull'l 
unit. 

(5) Approximate Perforll'lance: 
A typical 30-point, 3-second transient with no scram will run 
about 15-20 minutes. 

(6) References: 
~nderson, T. J. Lawton, E. V. Somers, J. M.Weavcr, 

"ATBAC - An IBM - 704 Code for Reactor Thermal Transients", 
WAPD-TM-ZO, June, 1957. 

2. E. V. SomerS, Westinghouse Scientific Paper IOO-FFI037-PL,1956. 

704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
Calculates steady state temperatures in a one- or two-pass 
cylindrical reactor core. It requires as input the radial and 
axial power distributions and rules for combining them into 
three-dimensional power distribUtions, local peaking factors, 
hot-channel factors, and geometric data. 

(5) Approximate Performance: 
5 minutes. 

(6) References: 
1. Internuclear Co., Ca.lyton 5, Mo., "Calculation of 

TelTIperatures in a Two Pass Cylindrical Core using an 
IBM-704 Computer'-', INTERNUC 8. 

2. R. R. Schiff, Westinghouse Electric Corp., Phg., 
"Steady-State Thermal Analysis Code", WAPD-S5W -NA-145. 

3. IBM 701/704/709 Bulletin No.5, Jan. 1958, p. 5. 
4. NCG Newsletter No.5, p. 4. 



704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(3) Description of Code: 
One space dimension and time few-group depletion code for rectangular, 
cylindrical, and spherical geometry. Fast group constants are 
computed from effective one-velocity microscopic cross sections. 
Thermal microscopic cross sections and self-shielding factors are sup
plied as input data. The WANDA calculation is used to determine the 
corresponding eigenvalues and nux shape. Criticality may be 
maintained by varying the transverse buckling, a homogeneous pOison, 
or the location of a boundary between a poisoned and unpoisoned region. 
The nux is normaliz.ed to a specified power and assumed to be constant 
for a specified length of tilTle. The isotopic densitio!s are recolTlputed 
at the end of this time using the normaliz.ed nux. A maximum xenon 
calculation is optional at each time step. 

(4) Restrictions or Limitations; 
Max of 2.5 regions and 2.50 mesh intervals with either two or four groups. 
At most 2.5 time steps can be done automatically. Only the uranium, 
plutonium, and fission product chains along with two burnable pOisons 
are considered time dependent with a maximum of 30 clements in all. 
Code requires 8K core, four tape units, and one drum unit. 

(5) Approximate Performance: 
. From 15 min. to 4 hrs. Average of 30 min. 

(6) References: 
1. L. Culpepper, E. Gelbard, G. Hoffman, O. Marlowe, D. McCarty, 

P. Ombrellaro, D. Saalbach, "CANDLE - A One-Dimensional 
Few·Group Depletion Code:: for IBM 704". WAPD-T M-53 (Add.l), 
WAPD-TM -53 (Add. 2.), May 1957. 

2.. IBM 701/704/709 Bulletin No.5, Jan. 1958, p. 9. 

704 Nuclear Code 

11) Code Originated by: 
Combustion Engineering, Inc. 

(3) Description of Code: 
This program. is de signed to solve the one -dimensional, 
mono-energetic P3 approximation to the transport equation in 
cylindrical geometry. The cylinder is assumed to be infinitely 
long and symmetric with respect to rotations about the Z axis. 
The external boundary condition may be specified as reflecting 
or vacuum or as a special type of cell condition. Anymaterial 
region of the problem may be specified as having all zero cross 
sections. that is, an interval void. An external isotropic source 
may be specified by region or point wise. The code utilizes the 
first four spherical harmonics of the scattering cross section. 

(4) Restrictions or Limitations: 
Problems are liIllited to a maximum of 150 spatial mesh points 
and. 10 material regions. Code performance is most satisfactory 
for problems with radii of 5 or fewer mean free paths. 

(5) Approximate Perforlnance: 
MaJdmum problem runs in approximately 1.5 minutes. 

(6) References: 
CEND MPC -2.0. 

704 Nuclear Code 

(l) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(31 Description of Code: 
Fits by least squares the curve y ::. A cos B (x-C) to from 4 to 500 
points of observed data. computing the parameters A, B, C, and 
the standard devisions of the estimates of A, B, C •.• ,SA' SB' Se. 
It is also possible to investigate the error in a region about the 
final values of A, B, C. by computing the sums of the squares of 
the residuals at a series of points in the neighborhood. 

(5) Approxiznate Performance: 
500 point problem _ 8 min. 

(6) References: 
~derson, T. J. Lawton, "CO FIT - A Least Squares Cosine 

Fitting Program for the IBM - 704", WAPD-TM-2.6, October, 19S6. 

B - 704 Nuclear 

704 Nuclear Code 

(I) Code Originated by: 
Combustion Engineering, Inc. 

(2.) Computer: 
~ 

(3) Description of Code: 
The COGENT Code solves the one-dimensional neutron diffusion 
equation for 30 coupled energy groups with an external neutron 
SOurce. The code will handle slab, cylindrical or spherical 
geometry. COGENT provides for a maximum of ten isotopes 
and six scattering matrices. The external source rna y be speCified 
region-wise constant, group-wise constant, region-wise by group, 
or point-wise by group. As output, in addition to the point-wise 
fluxes the code provides flux weighted macroscopic constants. 

(4) Restrictions or Limitations; 
Problems arc limited to a maximum of 101 spatial mesh points 
and 4 material regions. 16K 704, 5 tape units, 1 drum unit. 

(5) Approximate Performance: 
Average problem requires approximaLely 40 minutes. 

(6) References: 
~-18. 

(1) Code Originated by: 
GE Knolls Atomic Power Lab. 

(2.) Computer: 
704 

(3) Description of Code: 

704 Nuclear Code 

Solves age-diffusion equations for neutron nux distribution in a reactor 
for r-z, re, or x-y geometry. Multiplication of the reactor is 
computed. Includes calculation of averaged three-group macroscopic 
cross-sections from physical compositions according to prescriptions 
of R. W. Deutsch. Irregular boundaries, variable mesh spacing, a..."1.d 
deletion of points are permitted in the spatial mesh. Several versions 
are available from KAPL which differ in speed, use of machine. si7.c oi 
problem, and input. 

(4) Restrictions or Limitations: 
The code permits at most 40 compositions and allows about 700 sp ... ce 
pOinLs for an 8K memo~y. 

(5) Approximate Performance; 
3 min./source iteration for 700 pts., 3 groups. 

(6) Rci(:re::nc·es; 
1. E. L. Wachsprcss, "CURE: A Generalized Two-Space Dimension 

Multigroup Coding .of the 704", KAPL-172.4, May 1957. 
2.. IBM 701/704/709 Bulletin No. ~, January 1958. 

(I) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
704 

(3) Description of Code: 
Depletion ver sion of TKO 

(6) References: 
Letter. July 31, 1958. 

EURIPUS - 3 and DAEDALUS 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(3) Description of Code: 

704 Nuclear Code 

704 Nuclear Code 

EURIPUS - 3 calculates the one-dimensional spatial density of 
neutrons slowing-down past a given energy in an infinite 
homogeneous medium consisting of hydrogen and one other 
isotope with arbitrary mass and energy-dependent differential
elastic and absorption cross-sections. DAEDALUS determines 
the corresponding spatial distribution of angular integrals of an 

(Continued on next page) 
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arbitrary function times the vector flux density. Spatial moments 
of all density functions are furnished directly. The neutron source 
may be monoenergetic with eithcl' isot:t'opic or monodirectional 
angular distributions, or else the source ITlay be that from 
deuterons bombarding de'.lterons. 

(4) Restrictions or Limitations: 
A 3ZK core memory is required, and S'tape units are required. 

(6) References: 
~ster, H. G. Kuehn, J. Spanier, "EURIPUS - 3 and 

DAEDALUS -- Monte Carlo Density Codes for the IBM-704", 
WAPD-TM-Z05, February, P:l60. 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
704 

(3) Description of Code: 

704 Nuclear Code 

Fits a set of observed data, Yi' to a curve of the form y ;:; AeBx 
where each Yi value may be v.eighted by some Yi. It is possible to 
compute the parameters A and B and the estimate of the error in 
each parameter. The maximum allowable number of points in 500. 

(4) Restrictions or Limitations: 
Requires a 4096 word core. No drums or tapes are used. No 
account is taken of "wild" points and their inclusion may result in 
a poor fit. 

(5) Approximate Performance: 
2 minutes for 30-40 paint problem. 

(6) References: 
~nderson, T. J. Lawton, "COFIT - A Least Squares Cosine 

Fitting Program for the IBM-704", WAPD-TM-26, October, 1956. 
2. B. L. Anderson, T. J. Lawton, "ESFIT", CPM-M-67, June, 1957. 

704 Nuclear Code 

(I) Code Originated by: 
Los Alamos Scientific Labratory 

(2) COITlputer: 
~ 

(3) Description of Code: 
NUITlerical solution of diffusion equation for slab, cylinder or 
spherical geometry; with Hydrogen, inelastic scattering, 
continuous slowing down. 

(5) ApproxiITlate PerforITlance: 
1-l/2 minutes 

(6) References; 
I. LA-Z161 
2. Summary, September 1958. 

(1) Code Originated by: 
GE Knolls Atom;.c Power Lab. 

(2) Computer: 
704 

(3) Descr:'ptior. of Code: 

704 Nuclear Code 

FLEER will solve the three-group, two-dimensional neutron 
d~f£usion equation in a triangular coordinate system. Up to 
14.000 mes!-J. pO:I~ts are allowed. The outer boundary of the 
point mesh must be a parallelogram. A special 120 degree 
peri.odic bou, .. dary condition is allowed on two of the sides. 
Available boundary conditions are flux zero, current zero, and 
a logarithmic boundarj €ondition. Few-group cross sections 
are calculated within the code. Flux iteration is accoITlplished 
by a "bent" lir..e relaxation teChnique. 

(4) Restricti.ons or Limitatior.s: 
A 3lK ITlemory ~s required, as well as 7 tapes and 4 drums. 

(5) Approximate Perfo"l'mance: 
Approximate running time for a problem is about 40 minutes 
per 1000 points. 

(Continued on next column) 

(6) References: 

~letcher, J. P. Jewett, E. D. Reilly, Jr., "FLEER: 
A Two-DiITlensional Mesh Diffusion Program for the 
IBM 704", KAPL-20B6 (1960). 

(7) Material Available: 
1. KAPL-20B6. 
2. Binary deck. 

Note: The infol"IIlation above was abstracted from KAPL-2086. 

704 Nuclear Code 

(1) Code Originated by: 
Westinghouse .- Bettis Plant 

(2) Computer: 
~ 

{3} Description of Code: 
P3, P5, P7, double PI, double P2, double P3 approximation, 
slab geoITletry, one energy. group. 

(6) References; 
1. Letter 7/31/5B. 
2. Paper OIC-1161 UN 639 (Supp.), E. H. Barciss. 

FLT 704 Nuclear Code 

(1) Code Originated by: 
GE Knolls Atomic Power Lab. 

'(2) Computer: 
704 (FORTRAN) 

(3) Description of Code: 
FLT was developed specifically for the calculation of flow transients 
occurring in a multi-loop flow system closed by a common flow 
path. The program is based on a multi-loop model of up to three 
inertially symITletric flow loops with one canned rotor, variable 
frequency, induction motor driven pUInp per loop having a separate 
motor power supply. 

(4) Restrictions or Limitations: 
An BK memory is required. 

(5) ApproxiITlate Performance: 
The probleITl should run between. 06 hrs and. 1 hrs for any accident 
with final tiITle of 6.0 seconds and just transient output. 

(6) Referel1ces: 
rG.H.Borrmann, R. D. Burgess, B. L. Strain. R. B. Taylor, 

"FLT, An IBM-704 Digital Computer PrograITl for the Cal
culation of Multi-Loop Flow Transients", KM-DIG-TD-14 
(1961). 

(7) Material Available: 
1. KM-DIG-TD_14 (This document contains a listing of the FORTRAN 

source prograITl). 

~: The information above was abstracted frOITl KM-DIG-TD-14. 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~TRAN 

(3) Description of Code: 

704 Nuclear Code 

F0020 is a therDlal analysis code developed to reduce transient 
test data for a single, vertical, rectangular coolant channel. 
Modes of heat transfer for water at 2000 psia covered by this 
code include: (1) forced convection (turbulent flow), (2) 
nucleate bOiling, (3) departure frOITl nucleate boiling, (4) partial 
filITl boiling, and (5) filDl boiling. The code is written in 
FORTRAN. 

(4) Restrictions or LiITlitations: 
The code will accomITlodate a plate mesh, and associated heat 
generation weighting factors, of a ITlaxiITluITl of 50 axial and 10 
radical mode s. 

In order to insure numerical stability, a limitation is imposed 
upon the length of the tiIlle step. •• 

This code requires a 32K core ITlemory and two tape units. 

(Continued on next page) 



(:') Approximate Performance: 
For a sample problem, the 704 running time was 3.3 rninutes 
for the calculation and normal point-out of the 3.3 minutes of 
running time, approximately 1.5 rninutcs were used in writing 
the output on tape. 

(6) Hekrcnccs: 
~al1aghan, J. S. Williams, Jr. j "F0020 - An 

IBM-704 Thermal Transient Analysis Code", WAPD-TM-145, 
January, 1959. 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
-70-'--

(3) Description of Code; 

704 Nuclear Code 

Fits, by an iterative l.east squares technique, the function Ae Bx plus 
C to a set of observed, weighted data. The three parameters c..nd an 
estimate of the standard deviations on the parameters are calculated. 

(6) References: 
~nderson. T. J. Lawton, "COFIT - A Least Squares Cosine 

Fitting Program for the IBM-704", WAPD-TM-Z6, October, 19S6. 

704 Nuclear Code 

Nuclear Codes 

1. Name of Code: HAFEVER 

2. Computer: IBM 704 
Programming System: FORTRAN II 

3. ABSTRACT: 

Nature of problem solved; Caluculation of the energy exchange 
inelastic scattering cross section (integrated over angle) according 
to the Hauser- Feshbach theory as modified by D. Goldman. This 
modification includes the effect of spin-orbit coupling on the 
transmission coefficients. 

704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
HEAT is a code which finds a one-dimensional solution to the 
general heat transfer equation. Specifically written £01' applica
tion in reactor fuel rod design. _ the code require s cylindrical 
geornetry conditions and input parameters of surface temperature 
and power density. The conductivity may be assumed to be a 
fUnction of temperature. 

(4) Restrictions or Limitations: 
The rnaximum number of points for which temperature values may 
be distributed throughout a maxilnurn of 25 regions. An 8K core 
memory is required. 

(5) Approximate Performan~e: 
The approximate running time for a typical problem varies 
from 1.0 to 2.0 minutes. 

(6) Referen-ces: 
1. C. M. King. R. F. Boyle, "HEAT - A One-Dimensional 

Heat Transfer Equation Code £01' the IBM - 704". 
WAPD-TM-155. January, 1959. 

B - 704 Nuclear 

704 Nuclear Code 

(1) Code Originated by: 
Aerojet-General Nucleonics 

(2) Computer: 
70. 

(3) Description of Code: 
HECTIC 1s a computer program for calculating heat transfer rates 
and temperatures in the fuel elements of typical gas-cooled nuclear 
reactors. Effects of turbulent interChange betwecn flow passages 

',are considered. The computation procedure amounts to a "nodal" 
. or "lumped pararneter" type calculation. 

(4) Lirnitations or Restrictions: 
An 8K memory is required. 

(5) Approximate Performance: 
A full_size run requires approximately 15 rninutes. 

(6) References: 
~Rcynolds, D. W. Thompson, C. R. Fisher, "HECTIC, 

An IBM 704 Cornputer Program for Heat Transfer Analysis of 
Gas-Cooled Reactors", AGN-TM-381 (1961). 

(7) Material Available: 
1. AGN-TM-381. 
2. 

Note: The information given abovc was abstracted frorn AGN-TM-381. 

HERD - I, Z and 3 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code; 
The HERD codes furnish a numerical approximation to the solution 
of the one-dimensional, one-velocity neutron transport equation 
(scattering and sources assumed to be isotropic) in slab geometry 
using the method of discrete ordinates. Let' F(x. p) represent the 
vector flux withj-\:cos e , and let x'" A be the boundaries. The 
HERD codes differ in the boundary conditions imposed; 

HERD 1 F(o.,....)" F (0,4)-,) and A is an axis of symmetry. 
HERD Z F(o ,fA) is specified for o..(p. <. 1 and A is an axis 

symmetry. 
HERD 3 F(o,,u) is specified for 0<'11<1 and F(a'Jl) ·0 

for-l<u<o. 

The primary purpose of HERD Z and 3 is to compute blackness 
coefficients. 

(4) Restrictions or Limitations: 
Either a 16K or 3ZK core memory may be used. Limitations on the 
size problem which may be run depend upon the size of core used, 
and depend on the number of angles at which the vector flux rnay 
be calculated. Details are given on page 2 of Reference 6 (1.). 

(5) Approximate Performance: 
The average running time for most problems is between 
0.5 and.5.0 minutes. 

(6) References: 
~ageman., "HERD 1, Z, and 3 - IBM-704 Codes Used to 

Solve the One-Dimensional, One-Velocity Transport Equation 
with Isotropic Scattering", WAPD-TM-16Z, January, 1959. 
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704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(l) Computer; 
~ 

(3) Description of Code; 
Computes the energy distribution of neutrons having a given 
Fourier mode in an infinite medium. MUFT IV is essentially the 
same as the 650 nuclear code MUFT III. Modifications incorporated 
into MUFT IV were designed to improve the treatment of non
hydrogenous moderation, and to take into consideration the effect 
of resonance self-shielding on the production of fission neutrons. 

(4) Restrictions or Limitations; 
lOO or less lethargy groups averaged over 3 few groups; 15 or less 
isotopes; any value for the total buckling; one approximation per 
problem. 

(5) Approximate Performance; 
II seconds. 

(6) References; 
~r::::-Hellens, R. W. Long, B. H. Mount, "Multigroup Fourier 

Transform Calculation - Description of MUFT-III Code", 
WAPD-TM-4, July. 1956. 

l. H. Bohl, E. M. Gelbard. G. H. Ryan, "MUFT - 4 - Fast 
Neutron Spectrum Code for IBM-704". WAPD-TM-72, 
July, 1957. 

704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(l) Computer: 
~ 

(3) Description of Code: 
The program solves the few-group neutron diffusion equations for one 
to four lethargy groups over a rectangular region of the (x, y) or (r, z) 
plane. Variable mesh intervals are allowed. The inner iterations are 
performed by the method of over-relaxation and include a special 
method of determining the over-relaxation factors for each group. 

(4) Restrictions or Limitations; 
Outer boundary of mesh must be rectangular and material interfaces 
may occur only on mesh lines. Maximum of 35 different materials, 
but each may appear in many regions of the mesh. Maximum of 1250 
to 6500 mesh pOints, depending upon core storage available. Requires 
one drum unit and six tape units. 

(5) Approximate Performance: 
Less than 1 hour for a two-group lSOO-point problem. 

(6) References: 
~arga, "Numerical Solution of the Two-Group Diffusion 

Equation in x-y Geometry", WAPD-159, August, 1956. 
2. G. G. Bilodeau, W. R. Cadwell, J. P. Dorsey, J. G. Fairey, 

R. S. Varga. "PDQ -- An IBM-704 Code to Solve the 
Two-Dimensional Few-Group Neutron-Diffusion Equations", 
WAPD-TM-70, August, 1957. 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(l) Computer; 
-70-4---

(3) Dcscriptio:1 of Code: 

704 Nuclear Code 

Similar to PDQ - 2 except that a single-line over-relaxation is used. 

(4) ;:'estrictior:s or Limitations: 
Requires 3ZK core memory. 

~-.;;) Rdl'!"ences: 
" "T-:--\'\"--:-!t. Cadwell, J. P. Dorsey, H. B. Henderson. J. M. Liska, 

J. P. :v1andell, M. C. Suggs, "PDQ - 3 -- A Prograrn for the 
Solutio:-, of llle Neutron Diffusion Equation in Two Dirnensions on 
th", IBM-704, WAPD-TM-179. 

704 Nuclear Code 

(1) Code Originated by: 
Aerojet - General Nucle'Onics 

(l) Computer: 
~ 

(3) Description of Code: 
The PECAN Cycle analysis code calculates various therrnodynamic 
cycle data for gas turbine power plants, based on a given set of 
de sign parameters." The calculations enable optimization of a 
specific power plant design to a major requirement such as 
weight, economy. or output. 

(4) The code is restricted to the use of a gaseous working fluid 
within a temperature range of 300 0 R to l300 0 R, but is otherwise 
general. 

(6) References: 
~er, W. J. O'Donnell, W. C. Reynolds, "PECAN-Cycle 

Analysis Code for Gas Turbine, Nuclear or Conventional Powr;!r 
Plant", AGN TM-39l, April, 1961. 

(I) Code Originated by: 
Westinghouse - Bettis Plant 

(l) Computer: 
~ 

(3) Description of Code: 
One-Dimensional PI multigroup 

(6) References: 
Letter, 7/31/58. 

POLY PHEMUS 

(1) Code Originated by; 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 

704 Nuclear Code 

704 Nuclear Code 

A Monte Carlo study of the penetrations of monoenergetic, m.ono
directional, isotropic SOUrce neutrons from 1 mev to 10 mev 
through finite water slabs. The program was designed to provide 
two groups of shielding parameters; the neutron dose rates and 
dose buildUp factOrS for the several energies. Because it was 
primarily a production code, emphasis was placed on speed 
rather than completeness of information. 

(5) A pproxirnate Performance: 
7 minutes per 1000 histories 

(6) References; 
1. NCG Newsletter No.5, page 5. 
2. IBM 701/704/709 Bulletin No.5, January 1958, p. 21. 
3. WAPD-TM-54, "POLYPHEMUS - A Monte Carlo Study of 

Neutron Penetrations Through Finite Water Slabs", F. Obenshain, 
A. Eddy. et al., January 1957. 

4. WAPD-TN-517 (Navy)- Part I, and WAPD-TN-517(Navy)-PartII, 
A. Foderaro, F. Obenshain, NEPTUNE, 1955. 



PROP and JET 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
These progralTIs form the power distribution for a reactor core 
in three dimensions !rOITI previously deterlTIined one and two
dilTIensional power shapes. Thermal data are calculated for 
various axial traverses, and the results can be sorted to 
determine the worst areas for further study. PROP, the first 
of the two codes, operates on the nuclear data deterlTIined by 
TURBO. It combines the (x,y) radial power shapes from 
st:veral time steps in each of several TURBO problems on a 
single tape in a convenient form for further calculations. JET 
then COlTIbines any selected group of these radial power shape:; 
with a single axial power shape which has been previously de
termined by a one-dimensional axial study. The JET code also 
performs thermal criteria and power sharing calculations. 

(4) Restrictions or LilTIitations: 
This program requires either a 16K or 3ZK core memory. 
The core to be studied may have as many as 100 axial mesh 
intervals and 2,5 axial regions. It may have up to 63 radial 
regions, and, depending on lTIachine siz.c, up to 3750 or 6500 
interior radial mesh points. As lTlany as 62, of these regions 
and 32,00 or 6000 of the radial mesh rectangles IIlay contain 
fuel. 

(5) Approximate Performance: 
The running time for a problem having 1512 fueled rectangles, 
35 axial internals, 6 radial fuel regions, and 10 axial regions 
is less than I-hr. total. 

(6) References: 
~irey, J. E. Meyer, J. B. Callaghan. S. H. Meanor, 

A. V. Pace, R. B. Smith, "PROP and JET -- A Program 
for the Synthesis and Survey of Three-Dimensional Power 
Shapes on the IBM-704", WAPD-TM-116, May, 1958. 

(1) Code Originated by: 
GE-Knolls Atomic Power Laboratory 

(Z) Computer: 
-70-'--

(3) Description of Code: 

704 Nuclear Code 

Given CURE (two-dimensional) three-group flux and ac.joint 
calculation results (on tapes in binary) and cross-section 
increments by material region. PS computes the corresponding 
reactivity increITlents over regions specified in the input. 

(4) Restrictions or LiInitations: 
Geometry - Z - diITlensional, x.-y, r-z, r-9 j limited to three 
group results with at least 40 ma.terial regions. 

(5) Approximate Performance: 
About 5 minutes. 

(6) References: 
~anuary 17,1958. 

(1) Code Originated by: 
Combustion Engineering, Inc. 

(2) Computer: 
704 

(3) Description of Gode: 

704 Nuclear Code 

This program is used to calcuLate resonance escape 
probabilities using the procedUre described by Adler, Hinman 
and Nordheim. The code allows three types of reactor composi
tions; homogeneous - metal fuel and heterogeneous - oxide fuel. 
The code wilt also calculate the effective resonance integral 
for each resonance using either the narrow resonance (NR), or 
the narrow resonance, infinite mass approximation (NRIA). 

(4) Restrictions or Limitations: 
16K 704, 2 tape units. 

(5) Approximate Performance: 

Average problem takes approximately. 25 minutes per resolved 

(6) References: 

~r, G. W. Hinman, L. W. Norheimj "The Quantitative 
Evaluation of Resonance Integrals", GA-350, SEND MPS-19. 

B - 704 Nuclear 

(1) Code Originated by: 
Westinghouse-Bettis Plant 

(2) Computer: 
704 

(3) Description of Code: 

704 Nuclear Code 

The RANCH code nUITlerically solves the one-dhnensional, one
velocity neutron transport equation in slab geometry. The source 
is assumed to be isotropic. but anisotropiC scattering is per
mitted. The method of discrete ordinates is used with the 
iteration process accelerated by ovcrrelaxation to obtain the 
solution. 

(4) Restrictions or Limitations: 
A 3ZK memory and one tape unit are required. Up to 50 regions 
are permitted. and the number of mesh points permitted depends 
upon the number of angles used, and varies from 1.250 paints for 
4 angles to 833 points for 12 angles. 

(5) Approximate Performance: 
An 8 angle, 100-point problem requiring 40 iterations for 
convergence too~ 3. I minutes. 

(6) References: 
1. L. A. Hageman, J. T. Mandel. "RANCH, An IBM_704 

Program Used to Solve the One-Dimensional, Single Energy 
Neutron Transport Equation with Anisotropic Scattering", 
WAPD-TM-268 (1961). 

(7) Mater;.al Available: 
1. WAPD-TM-268. 
2, Binary deck. 

Note: The information above was abstracted from WAPD-TM-268. 

704 Nuclear Code 

(1) Code Originated by: 
GE Knolls Atomic Power Lab. 

(2) Computer: 
~ 

(3) Description of Code: 
This code is a version of CURE which differs from it in that (1) it 
permits interior (region) and exterior boundaries to run diagonally, 
as well as horizontally and vertically in the mesh, (2) it does not 
pennit deletion of points, (3) it will presently handle only (x, y) 
geometry. It is required that an additional index be included for each 
combination of 2 different compositions along an interior diagonal line. 

(5) Approximate Performance: 
3 min./ source ite ration for 700 points. 3 groups. 

(6) References: 
1. KAPL-1724, CURE 
2. Summary, September 1958. 

The SET Codes 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) COlTIputcr: 
-70-4--

(3) Description of Cod>:!: 

704 Nuclear Code 

The SET codes (SET 02. and SET 03) obtain a numerical solution 
to the problem of stresses in a pressure vessel with an 
ellipsoidal head. The codes are based on a finite-difference 
approximation to the Love-Weissner equations which are the 
basis of the bending theory of thin shells. The SET 02 code 
uses a direct method to solve the system of difference equations 
while the SET 03 code uses an iterative method. 

(4) Restrictions or Limitations: 
A typical problem is run on the SET 02 code much faster than on 
the SET 03 code. On the other hand, the SET OZ is subject to 
round off errors when the mesh is sufficiently refined, while the 
method used in the SET 03 code is inherently "stable". A 3ZK 
core memory is requl-:'ed 1 as well as 2. tapes. No drum.s are 
required. 
Restrictions: 

1. Number of intervals in ellipse: 5 ~ n!S' 500 
2. Number of regions in ellipse: ::s;. 10 
3. NUlTIber of regions in cylinder: S 10 

(6) References: 
~ilodena. J. B. Callaghan, H. Kraus, "The SET Codes

IBM 704 Codes for the Calculation of the Stresses in a Pressure 
Vessel with an Ellipsoidal Head", WAPD-TM-174, June, 1959. 
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704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
Detennines 1-, Z-, 3-, or 4-group fluxes due to source in 
multiplying medium. Solves inhomogeneous P3 or double PI 
one-group problem with proper choice of parameters. 

(4) Restrictions or Limitations: 
I to 4 groups, 25 regions, Z50 mesh intervals. 

(5) Approxima te Performance: 
1 minute. 

(6) References: 
L. M. Culpepper, E. M. Gclbard, J. Davis. J. Pearson, 
"The IBM 704 SrMPL Codes", WAPD-TM-I07, January 1958. 

SIMPL - 2 

(1) Code Originated by; 
Westinghouse - Bettis Plant 

(2) Computer: 
-70-4---

(3) Description of Code: 

704 Nuclear Code 

Determines scalar flux for one group P3 or double PI problem 
with proper choice of parameters. 

(4) Restrictions or Limitations: 
A m .. Xlmum of 50 regions and 500 mesh intervals are permitted. 

(5) Approximate Performance: 
I minute. 

(6) References: 
L. M. Culpepper, E. Gelbard, J. DaviS, J. Pearson, 
"The IBM 704 SIMPL Codes", WAPD-TM-I07, January 1958. 

704 Nuclear Code 

(1) Code Originated by: 
Los Alamos Scientific Labratory 

(Z) Computer: 
~ 

(3) Description of Code: 
The program is a neutron diffusion code which solves the neutron 
transport equations in the stationary case, using the Sn method 
(LA-1891), and assuming isotropic scattering and one-dimen
sional geometry. The present version of the code has been 
modified to reduce the number of iterations required in a glven 
problem by better than a factor of two. The code is readily ap
plicable to any Sn approximation of reasonable order (constants for 

n = 2, 4, 6, and 8 supplied), to anyone-dimensional geometry 
(plane, spherical or infinite cylindrical in sYlTlmetry), and to the 
three eigen-values: reactivity. outer dimenSion, or exponential 
rate. The program was written using the Los AlalTlos FlowCode 
System (FLOGO). 

(6) References: 

1. The report is a revision of T-1-119 issued NovelTlber 24,1956, 
describing a code for solving the neutron transport equation in 
the stationary case using the Sn method (LA-1891), and aSSUlTl
ing isotropic scattering and one-dimensional geometry. 

2. IBM 701/704/709 Bulletin No.5, January 1958, p. 23. 
3. NCG Newsletter No.3, 3/1/57. page 2Z. 
4. NCG Newsletter No.5, 9/1/57, page 4. 

SOFa CAT E 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
-70-'---

(3) Description of Code: 
By solving the Wigner-Wilkins differential equation, the code 
detcrlnines the neutron spectrulTl in a hOlTlogeneous mixture 
where the absorption cross sections of the constituents :may 
vary arbitrarily with energy. The code will always compute the 
macroscopic absorption cross section,vE-r • the f1~x a\'craged 
diffusion constant and microscopic fission cross sectlOns. In ad
dition, any de·sired function may be averaged over the rL·sultaut 
flux even though it may not be present in the mixture. 

(4) Restrictions or Limitations: 
Energy limit is 2.0 ev; only two choices of mesh. 

(5) Approximate Performance: 
30 seconds. 

(6) References: 
~er, R. Suarez, the Calculation of Thermal Constants 

Averaged over a Wigner-Wilkin::. Flux Spectrum: D"sc:--:ptlO!j of 
the SOFOCATE Code, WAPD-TM-39, January 1957. 

2. IBM·701/704/709 Bulletin No.5, January 1958, page 2.5. 

SPAN - Z 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
The SPAN - 2. code calculates the uncollided gam.ma flux at a 
point outside a right circular cylinder which is surrounded by 
cylindrical shell shields and above which are plane slab shields. 
The cylinder is assum.ed to contain a source of garnrna radiatior:. 
which varies in the radial and axial directions only. Field pOint: 
may be located in a plane through the axis of the cylinder. The 
method of integration used is three-dimensional Gaussian 
quadrature. 

The code's primary applications are expected to be in radiation 
heating probleITls and in calculating galnma dose rates. 

(4) Restnctions or Limitations: 
A 32K core memory is required. 
Restrictions: 
a. The num.ber of mesh intervals may not. exceed 78 in the r dire("li.): 

or lLJ in the z direction. The total number of mesh intervals 
may not exceed 6500. 

b. The nUlnber of energy levels cannot exceed 30. 
c. The number of side shields cannot exceed 30. 
d. The number of top shields cannot exceed 30. 
e. There may be I, 2, or 3 regions inside the core. The sum of 

thicknesses of these regions must be equal to the core radius. 
f. The number of lTlaterials in any region cannot exceed 9. 

(5) Approximate Performance: 
Typical computing and editing time for a 20 field pOlont problem, .:~ 

which then: are 10 side and 10 top shields, is four minutes per 
en«rgy level. 

(6) References: 
T:'P.A.Gillis, T. J. Lawton, K. W. Brand, "SPAX - 2 - An 

IBM 704 Code to Calculate Uncollided Flux Outside .. Circular 
Cylinder". WAPD-TM-176, August, 1959. 

704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(Continued on next page 



(3) Description of Code: 
The SPJC - 1 code calculates the fast~neutron dose rate or the 
thermal neutron flux at a point outside a right circular cylindrical 
source which is surrounded by cylindrical shell shields and is 
capped by plane slab shields. The fast neutron attenuation kernel 
is empirical and is in the form of a linear combination of single 
exponentials which has been fitted to the experimental fast-nelltron 
dos.) rate distriblltion in pure water. Empiri.:al neutron removal 
cross-sections are used to represen\ the attenuation by shells of 
non-hydrogenous materials located in the water. 

(4) Restrictions or Limitations: 
A 3ZK core mcmory is required. Other limitations arc those of the 
SPAN - Z code. 

(5) Approximate Performance; 
Typical computing and editing time for a ZO -field-paint-problem, 
in which there arc 10 side and 10 top shields, is 6.5 minutes. 

(6) References; 
~, "SPIC - 1 - An IBM - 704 Code to Calculate the 

Neutron Distribution Outside a Right-Circular Cylindrical 
Source", WAPD-TM-196, November, 1959. 

STDY-3 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse-Bettis Plant 

(Z) Computer: 
704 (FORTRAN) 

(3) Description of Code: 
STDY _3 is a computer program designed for the thermal analysis 
of a pressurized water nuclear reactor during steady-state 
operation. It performs a complete steady_state. parallel channel 
thermal analysis of a rectangular water channel core with a 
plate-type fuel element. 

(4) Restrictions or Limitations: 
A 16K memory is required, as well as three tape units and a 
logical drum. 

(5) Approximate Performance: 
Typical computing time for a. two-pass core containing a hot 
channel in each pass is O. 7Z minutes. 

(6) References: 
~yle, "STDY-3", Computer Code Abstract No.5, 

Nuclear Science and Engineering, 2" p. 102, 1961. 
Z. WAPD-TM-Z13. 

~: The information given above was abstracted from Reference 1. 

SWAP MU and NU 704 Nuclear Code 

(1) Code Originated by: 
Wc:>tinghousc - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
The code is designed to compute the uncollided particle flux as 
a function of the distance from a homogeneous cylinder containing 
a uniform isotropic source distribution. assurrdng that the attenua
tion of the particles is exponential, both within the cylinder as well 
as in the attenuating shells or slabs. 

(5) Approximate Performance: 
About (Z6N plus 150) /6 seconds, where N is number of cases. 

(6) References: 
N. L. Barnett, "Swap Mu and Nu", WAPD-P-707, Oct., 1956. 

B - 704 Nuclear 

TEMP _ Z 
704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
704 

(3) Description of Code: 
The TEMP - Z program solves the difference form of the 
one -dimensional transient heat-conduction for a body with an 
arbitrary initial temperature distribution and either the 
temperature, its normal gradient, or a combination of the two 
specified on the boundaries. An implicit difference scheme is 
used. The thermal stresses resulting from the temperature 
distribution arc then obtained by a regionwise application of the 
analytical stress expressions of Reference 6 (Z) below. 

(4) Restrictions or Limitations: 
The size of the core memory required is not given in Reference 
6 (I), but it is believed to be 3ZK. The program provides for 
minimum of 7 and a maximum of Z5l mesh points which may be 
distributed over a minimum of 3 and a maximum of 25 regions. 

(5) Approxilnate Performance: 
The solution of a 41-point problem requires about 5 seconds of 
computer time per time step. 

(6) References: 
~ulpepper, D. lortner, "TEMP - Z, a One-Dimen

sional Thermal Stress Program for the IBM 704", 
WAPD-TM-ZI4, April, 1960. 

Z. S. Timoshenko and 1. N. Goodiea, Theory of Elasticity, 
2nd. EditlOn, McGraw-Hill, New York, 1951, p. 399. 

(I) Code Originated by: 
Westinghouse - Bettis Piant 

(2) Computer: 
-70-4--

(3) Description of Code: 
Three -dimensional, few group diffusion code. 

(6) References; 
~l-58. 

(l) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
-70-4--

(3) Description of Code: 

704 Nuclear Code 

704 Nuclear Code 

The TRIP - 1 pragraITl is designed to solve the P3 equations in 
X-Y geometry. Only one-group cell problems are treated. The 
cell is assumed to be rectangular. with regionwise constant 
cross-sections. The source is isotropic and regionwise flat. 
Anisotropic scattering is dealt with rigorous~y (within the limits 
of a P3 approximation). Simultaneous line over-relaxation is 
used to solve the difference equations. 

(4) Restrictions or Limitations: 
A 3ZK core memory is required. Nine tape units are required. 
No more than Z500 interior mesh points are allowed. 

(6) Refc renee s: 
I. E. Gelbard, J. Davis, 1. Dorsey, H. Mitchell. 1. Mandel, 

"TRIP - I, A Two-Dimensional P-3 Program in X-Y 
Geometry for the IBM - 704", WAPD-TM 2.17, July. 1960. 
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704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
Two space dimensions and t.illle version of CANDLE for x-y (TURBO 1 
and 3), and r-z (TURBO 2 and 4) geometry. Otherwise same as 
CANDLE except that the PDQ spatial calculation is used. Maximum 
xenon calculation is TURBO-3 for x-y or TURBO-4 for r-z. 

(4) Restrictions or Limitations: 
Max of 35 compositions. Number of mesh points limited by size of 
core according to the number pairs BK-2500, 16K-3750, 32K-6500; 
with a minimum of B192 words of core storage. Automatically cal
culates one time step with provision for continuing later. No auto
matic criticality search is provided. Also requires ten tape units 
and one drum unit. 

(5) Approximate Performance: 
Approximately 1.5 hours per time step., 

(6) References: 
~ount, "TURBO", CPM-M-80, 9-3-57 (Preliminary 

description) • 
2. E. Gelbard, M. Culpepper. n. McCarty, C. King, T. Lawton, 

J. Fairey. O. Marlowe. J. Callaghan, "TURBO - A Two Dimen
sional Few-Group Depletion Code for the IBM 704", ,WAPD-TM-95. 

704 Nuclear Code 

(Z) Computer: 
-70-4---

(3) Description of Code: 
Transi~nt temperatures and stresses in axially symmetric solid 
or hollow bodie s. 

(6) References: 
1. Letter 7-31-58. 
2. ADD-:'7-B and ADD-58-1Z describing the program are 

available with the program from IBM. 

TUT - T5 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
-70-4--

(3) Description of Code: 
The TUT - T5 code provides, for a one_energy model, a means 
of calculating a regionwise distribution of capture probabilities 
in a two-dimensional quarter-cell. The method used is the 
Monte Carlo method, in which neutron histories are simulated 
by the code and then used to provide estimates for the integrals 
which define the capture probabilities. 

(4) Restrictions or Limitations: 
A 32K core memory is required. As many as 32 regions can 
be treated, all of different material content; however, the 
content of each region must be uniform. The number of neutron 
histories must be less than or equal to 1000. 

(5) Approximate Performance: 
Running times may be from one to two hours. A method of 
estirnating the time required is given in the reference cited below. 

(6) References: 
'I. J. Spanier, H. Kuehn, W. Guilinger, "TUT -T5-A 
Two-Dimensional Monte Carlo C lculation of Capture Probabilities 
for the IBM - 704", WAPD-TM-125, November, 1959. 

704 Nuclear Code 

(1) Code Originated by: 
G. E. Knolls Atomic Power Lab. 

(2) Computer: 
~ 

(3) Description of Code: 
Three-dimensional few group neutron diffusion code in x-y-z 
geometry. Variable mesh spacings along all three directions with 
zero flux or specified current boundary conditions for any of the six 
boundary planes are permitted. 

Mesh planes per direction (I, J, or K) 
Mesh paints per plane 
Material compositions 
Point types (0) 
Groups 

I.J.K + 70 

(5) Approximate Performance: 

> 3 
~ 4000 
~ 512 
~ 1900 
::i 5 
~ 30,200 

Thirty-five (35) minutes pre-iteration calculations plus 15 minutes 
per source iteration (1st two iterations) or 12 minutes per source 
iteration (beyond second) plus 15 minutes for edits. Times are for 
a 12,000 - point mesh. 3-group problem. 

(6) References: 
KAPL - 1999. 

WANDA 2. 3 
704 Nudea.r Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
Sohles the few-group diffusion equation in one space dimension for 
rectangular·, cylindrical, or spherical geometry by setting either 
the flux or its derivative to zero on the boundaries. The parameters 
must be continuous within a region, but may have a finite discontinuity 
at the interfaces between regions. The mesh width must be constant 
within a region. An initial source guess is required to start the 
iteration process. Convergence may be defined either by a percent
age deviation in the ,eigen value or by a percentage deviation be-
tween successive source vectors .• 

(4) Restrictions or Limitations: 
Requires an BK core merrlOry, 1 drum unit, and 1 tape unit. 

i5) Approxitnate Performance: 
1_15 minutes, average 3 minutes. 

(6) References: 
~arlowe, C. P. Saalbach, L. M. Culpepper, 

D. S. McCarty, ·'WANDA -- A One-Dimensional Few Group 
Diffusion Equation Code for the IBM-704", WAPD-TM 28, 
November, 1956. 

2. O. J. Marlowe. E. M. Gelbard, WAPD-TM-28 (Addendum). 
September, 1957. 

WANDA -4 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
An improved version of WANDA - 3 which eliminates use of the 
drum unit and provides an automatic extrapolation procedure to 
accelerate convergence of the iteration process. 

(4) Restrictions or Limitations: 
An BK core memory is required as well as one to four tape units. 

(6) References: 

~arlowe. "WANDA -- A One-Dimensional Few-Group 
Diffusion Equation Code for the IBM-704", WAPD-TM-28 
(Addendum 2), July, 1959. 



WBTSG-L 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bcttis PLant 

(2.) Computer: 
~ 

(3) Description of Code: 
Computes in one -dimensional form the tangential, axial, and 
radial thermal stresses for cylinders with internal heat genera

tion. 

(5) Approximate Performance: 
20 minutes.-----

(6) References: 
1. D. M. Davis, B. H. Mount,tlThe Calculation of Thermal 

Stress in Cylinders with Internal Heat Generation", 
Description of WB-TSG-l Code. WAPD-TM-59, May,1957. 

2. G. Sonneman, D. M. Davis, "Stress in Long Thick-Walled 
Cylinders Caused by Pressure and Temperature Gradients", 

WAPD-TM-570. 
3. NeG Newsletter No.5, p. 5. 
4. IBM 701(704/709 Bulletin No.5. Jan., 1958, p. 31. 

704 Nuclear Code 

(1) Code Originated by: 
University of California, Radiation Lab. 

(2) Computer: 
~ 

(3) Description of Code: 
Solves the one-dimensional multigroup neutron diffusion equation 
for slabs, cylinders or spheres. A maxirn.urn. of 10 rn.aterials, 
30 regions (or zones) rn.ay be used. A higher order differencing 
is used for the Laplacian and a general transfer matrix is 
permitted. . 

(5) Approximate Perforrn.ance: 
Wrn.inu~---

(6) References: 
UCRL 5293-T-Preliminary (UCRL 5293 available in about 1 month), 
September 1958. 

2DXY 
704 Nuclear Code 

(1) Code Originated by: 
Aerojet-General N.lcl".onl,cs 

(2) Computer: 
704, (FLOCO.·U-m 

(3) Description of Code: 
The 2DXY program sC'bes the. homC'geneol;s or inhomogeneous multi
gr('l.'p ttilflSport. cqllaticl'. in xy ¥~<)mctrv. Vacuum, surface source, 01 
refl€.ctil.g bo,:ndary ccr.dit!.o!"_s are aV3ilabie as options. In the homo
geneo'J.S case the user may re:ql;€&t Ihe ccmp'-l.taHon of reactivity, 
period, critical cor.centrationa of some compos£tion or the critical 
thickness of a zone. The Sr.. approximation is used, 

(4) Restrictions or Limitations: 
ScattE'ring must be isotrop~C". 

(5) ~oximate: Performance: 
One and one-half hours for 6 grOli.p, 1000 mEsh points on the 7090 
(using the binary editor}. 

(6) References: 
1. J. Bengst.or" S, T. Perkins, T. W. Sheheen, and D. W. Thompson, 

"2DXY . A Two-Diml!ns:i.onal Cartt'.siar, Goordir.ate Sn Transport 
Calculat.ion", AGN··TM-329, 1961. 

2. B. Carlson, C. Let:', and J. Wodto:c., "Tht. DSN aT.d TDC Neutron 
Transport Codes'" LAMS-2346. 1961. 

3. S. T. Perkins, T. W. She,'lecl:I, D. W. Thompson. "2DXY", 
Computer Code Ahstra(t Nt.. 18, Nc.dea~ Scienc(" and Engineering, 
.!....Q.. p. 408, 1961. 

(Continued on next column) 

B - 704 Nuclear 

(7) Matl'rial k:ailablc: 
l. Binary Editor Deck (7090). 
2. FLOCO 11 F Binar}' Deck (7090). 
3. 2DXY Deck (7090). 
4. Sample Problem Inp\:"t Dl'ck (090), 
5. AGN TM- 392. 

~: 1. The abo\·C' ir>iormation was taken from Reference 3. 
2. This code was cont.ributed through !.he Argor,De Code Center. 

The binary edit.or program refet!.'ed to above is essentially a 
compatibiHty package for the 7090. 
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GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-001_1 

PROGRAM NAME 

CHANGE-CARD-LOAD 

PURPOSE: To load program cards into memory in the same manner as the standard 
lower load program. Also, to allow special patch cards to be loaded as if they 
were normal instruction cards. 

MACHINE· 702 ____ _ 705_~X,"-_ Model~Oth"_-;:----:::-:--_ 
(Specify) 

'Tapes ____ 'prlnter ___ TRC ____ Drum _____ _ 

Cord Reodcr __ X_ 7(fJ _____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder ~ Symbolic ___ Actual ____ _ 

~he'------~(~SP-,~d~~')---------

PROGRAM TYPE: Complete Program _--'X"-_____________ _ 

Macro-Instruction ______ label ________ _ 

Subroutine _______ _ label ________ _ 

CONTRIBUTED BY, 

Headquarters, USAF 
AFASC-3E 
Washington 25, DC 

GUIDE 

April 1958, Bulletin 57 - 45 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-003-0 

PROGRAM NAME 

MEMORY prJNCH OUT 

PURPOSE: To punch out program decks incorporating change cards to cut down the 
size of program decks and serial number cards in the deck. This removes the 
danger of change cards getting out of sequence. It has an advantage over IBM's 
Punch Memory 51 utility program in that control cards need not be made to 
deSignate memory to be punched. It will also punch out a greater portion of 
memory than Punch Memory 51. 

MACHINE· 702 ____ _ 705 __ -"X __ Mod'I---L-~h"_--;;:-'::7" __ 
(SP'c\~) 'Tapes ____ 'prlnter ___ TRC ____ Drum _____ _ 

Cord Reader __ X_ 7(fJ ____ Other Option. punch or tape unit 

PROGRAM LANGUAGE: Autocoder ___ Symboltc ___ Actual ---'X"-__ _ 

~her------------~(S~p-"~;~~)~----------------

PROGRAM TYPE: Complete Program _dX'-______________ _ 

Macro-Instruction Lobel ________ _ 

Subroutine ________ Label ________ _ 

CONTRIBUTED BY, 

George Widding 
Headquarters USAF 
AFASC 3E 
Washington 25, D. C. 

(August 1957, Bulletin f£J - 105) 

GUIDE 

PROGRAM WRITE-UP "ABSTRACT 

INDICATIVE CODE PROGRAM NAME 
HO USAF Tape Input-Output Package. 

AF-003-1 Includes EOF-TRA Sub-routines, Checkpoint 
"Option, Input-Output Macro_Instructions and 

PURPOSE: Restart Program 
This set of sub-routines and macro-instructions provides for complete handling 

(Continued on next column) 

B - 705 

of tape input and output. The sub-routines are designed primarily to process 
tapes using the UQ USAF tape identification system but tapes lacking headers 
and trailers may be processed. The major parts of the package are: 

a. Input/output macros to read a tape, write a tape, read-whiLe_write a tape, 
read and deblock blocked records, and block-up and write blocked records, 

b. A sub-routine (lDENT) that provides for TRA operations, output tape 
labelling and input tape label verification. 

c. A sU:b-routine (IDWCP) that in addition to the IDENT functions includes a check 
point routine. Check points arc taken automatically at EOF but may be taken 
at any other time desired. Provision is made fOr program interrupt. 

d. A restart program for use with IDWCP, This is a separate program that 
enables you to restart to any check point taken by IDWCP. The routine 
checks tape labels, today's data, repositions tapes, and restores memory 
and ASU's 01-13. Since the restart begins with memory cleared it is useful 
in situations where long runs are interrupted, 

MACHINE· 702 ____ _ 705 X Model~Other ____ _ 

(Specify) 
'Topes ____ 'Printer ___ TRC ____ Drum ____ _ 

Cord Reader ___ 760 _____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder __ X_ Symbolic ___ Actual ____ _ 

Other ------~(~Sp-,~,;-;-fy') -----

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction ______ Label ________ _ 

Subroutine _~X,,-____ _ 

CONTRIBUTED BY: 
Headquarters, USAF 

Any questions should be addressed to: 
George Widding, AFASC-3E-l 
Data Processing Division 
Headquarters, USAF, Washington 25, D,C. 

GUIDE 

Label IDWCP 

Distribution No.4 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-Oll-O 

PROGRAM NAME 

TAPE PRlNT OUT 

PURPOSE: To accomplish a transformation of data from tape to tape in a manner 
facilitating a more efficient visual interpretation of the data, when listed. 

MACHINE· 702 ____ _ 705_---"X ___ Model~Other _ _:_:___,,.,._-
(Specify) 

'Tape5 ____ IPrtnter ___ TRC ____ Drum _____ _ 

Card Reader_X __ 7(fJ _____ ~her ___________ _ 

PROGRAM LANGUAGE: Autocoder ~ Symbolic ___ Actual ____ _ 

~her ____________ ~~~~----------------
(Specify) 

PROGRAM TYPE: Complete Program _-"X~ _____________ _ 

Macro-Instruction _____ _ lab,1 ________ _ 

Subroutine _______ _ 

CONTRIBUTED BY, 
George Pike 
Headquarters, USAF 

Any questions should be addressed to: 
George Widding, AF ASC-3E 
Data Processing Division 
Headquarters, USAF, WaShington 25, DC 

GUIDE 

Label ________ _ 

April 1958, Bulletin 57 - 41 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-012-0 

PROGRAM NAME 

CARD TO TAPE LOAD 

PURPOSE: To create, from card input, blocked or unblocked records of any length 
on tape. 

(Continued on next page) 
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MACHINE·1D2 ____ _ 705_~X,,-_ Model--L2!:.1L..Othe,_-,:--..",.,.--_ 
(Specify) 

ITopes X Iprlntet ___ TRC ____ Drum _____ _ 

Card Reader __ X_ 7/IJ _____ Other __________ _ 

PROGRAM LANGUAGE: Autoeoder __ X_ Symbolic ___ Actual ____ _ 

Othe'---------;c(S;-p-.e""'lfy'"'),---------

PROGRAM TYPE; Complete Program _~X"--_____________ _ 

Macr~-Instructlon ______ Label ________ _ 

Subroutine _______ _ label ________ _ 

CONTRIBUTED BY, 

A. Lett 
Headquarters, USAF 

Any questions should be addressed to: 
George Widding, AFASC-3E 
Data Processing Division 
Headquarters, USAF, Washington 25, DC 

GUIDE 

April 1958, BulleUn 57 - 43 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-013-0 

PROGRAM NAME 
Square Table Look-up 
Square Table Look-up with Function 
Table Look-up 

PURPOSE: Table Look-up with Function 
A set of four macro-instructions is provided to be used for table look-up 
operations. Two macros are merely for argument verification and the 
other two are for both argument verification and function extr<lction. Two 
macros are for use when the number of entries in the table is a perfect 
square. The other two macros will process tables of fluctuating size since 
the macro contains a housekeeping portion to calculate the address modification 
table. 

MACHINE· 702 ____ _ 705_--"x~_ Model...l.lli:...lI_Other·_--c-:_c:-:-__ 
(Specify) 

'Topes ____ IPrinter ___ TRC ____ Drum _____ _ 

Cord Reoder ___ 7/IJ ____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder __ X_ Symbolic ___ Actual ____ _ 

Other --------;(S;:-p-ee~;fy~),-----

PROGRAM TYPE: Complete Program ________________ _ 

INDICATIVE CODE 

AO-DOJ-D 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

PRmT I TRACING ROUTINE 

PURPOSE: To function as a debugging aid in cases where debugging by m8mory print 
fails, The routine lists each PRINT I step executed, along with numerical values 
of tho operands and results, if any. 

MACHINE·702 ____ 705 
One 

'T apes (or none) 

~Jone Model_I --Other--(-Sp-e-d-ry-)--
IPrlnter~ TRC ____ Drum _____ _ 

Card Reader~ 760 _____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbollc ___ Actuol ____ _ 

Other PRINT 

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction _____ _ Label ________ _ 

SubroutIne _-AX _____ _ label (NONE) 

CONTRIBUTED BY: 

W. R. Brittenham, 
A. O. Srn.!.th Corporation 

(August 1957, Bulletin EO - 117) 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AO-002-0 

PROGRAM NAME 

ABBREVIATED PRINT I TRACING 
ROUTINE 

PURPOSE: To function as a debugging aid in cases where the amount of m<:omory 
available for a tracing routine is sm'lll. BADD anll PAC1 are li:.oted for each 
PRil'JT I Program step executed. 

MACHINE· 702-----;Ooc:n-=-e-- 705,-~X';:N;:o-=-ne:- MocIel-I--Other--(S-p-ee-;r"Cy)--

'Printer.lo.I:....o.n.e TRC ____ Drum _____ _ ITapes 'Of none) 

Card Reader---X-- 760 ____ Other __________ _ 

Macro-Instruction _--""X ___ _ lobel STLU, STLUF. TLU TLUF PROGRAM LANGUAGE: Autocoder ___ Symbollc ___ Actual ____ _ 

Subroutine _______ _ label ________ _ 

CONTRIBUTED BY: 

. 

Heil:dquarters, USAF 

Any questions should be addressed to: 
George Widding, AFASC-3E-l 
Data ProcessIng DiviSlon 
HC<-ldqU<lrters, USAF, Washington 25, D.C. 

705 CUSTOMER CONTRIBUTION 

Program Write-Up Abstract 

INDICATIVE CODE PROGRAM NAME 

Distribution No.4 

AL 0001 705 Assembly Program for 
704/709 Symbolic Programs 

PURPOSE: To assemble 704 Or 709 symbolic cards on an IBM 
705, producing an assembly listing and octal cards . 

This is strictly a tape-to-tape operation. 

RESTRICTIONS: 40,000 character memory capacity 
6 tape drives on line 

CONTRIBUTE-"J BY: 

Robert P. Tapscott 
Allison Division. General Motors Corp. 

Other -----'Pt:!RIN""""T-;(c::-Sp-e"Cd-=-ry,.-) ____ _ 

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction _____ _ lobel ________ _ 

Subroutine _~X"-_____ _ 

CONTRIBUTED BY, 

W. R. Brittenham & 
George Kuss 
A. O. Smith Corporation 

GUIDE 

label (NONEI 

(August 1957, Bulletin 50 - 119) 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AO_OQ'-!_Q 

PROGRAM NAME 

LEAST SQUARES POL YNOMlAL 
CURVE-FITTING ROUTillE 

PURPOSE: To produce the coefficient::; of lhat polynomial which fits given data in the 
least squares sense, Qnd to lhat polynomial and th:: given points graphically on 
the printer. The program logarithmic transformation3 on give!! data when 
required. 

(Continued on next page) 



~702 ____ _ 705 X Modol __ I __ Olher' ___ --,.. __ 
One (SpeciFy) 

'Tapes ? (or 3) 'Printer (or none) TRC ____ DnJm' _____ _ 

Card Reader'-x'-- 760 ____ Other' __________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual -----

Olher __ -,P,"R",!N='r __ ~_~ _______ _ 
(Specify) 

PROGRAM TYPE: Complete Program __ X"--_____________ _ 

Macro-Instruction _____ _ 
Label ________ _ 

Subroutine _______ _ Label ________ _ 

CONTRIBUTED BY, 

W. R. Brittenham 
A. O. Smith Corpora.tion 

(August 1957, Bulletin 50 - 121) 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AO-004-0 

PROGRAM NAME 

CURVE-PLOTTING SUBROUTINE 

PURPOSE: To convert PRINT I floating point numbers into one or more curves which 
are displayed graphically by means of a printer. ' 

MACHINE,702 ____ _ 705, __ -,X~_ Model_I __ Other' _____ _ 
One (Specify) 

'Tapes 1 (or 2) 
'Prlnte,,!ru:....nan.el TRC ____ DnJm _____ _ 

Card Reader ___ 71» _____ Other _________ _ 

PROGRAM LANGUAGEl Autococler ___ Symbollc ___ Actuol ____ _ 

~.r_~PdRlN~~T __ ~~~~-------
(Specify) 

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction _____ _ 
Label ________ _ 

Subroutine __ ~XL-___ _ Label __ (~NI.(Olli"[EE:)..) ___ _ 

CONTRIBUTED BY, 

W. R. Brittenham, 
A. O. Sm!.th Corporation 

(August 1957, Bulletin 50 - 123) 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AO-005-0 

. PROGRAM NAME 

705 ADDRESS TJSTJNG 

PURPOSE; To produce an actual address listing following a 705 assembly of programs 
written in either Autocoder, Print I, or Symbollc language. The program reads 
the llsting tape produced by the assembly and prepares a sorted table of address
location references, which 1s written out on the listing tape following the tape mark. 

MACHINE: 702 ____ _ 705._~X>-__ Model~Other'--(-Spe-C-I-Fy)--

'Tapes,_--,L-- 'Prlnter-1.=1l1.-- TRC ____ Dnlm _____ _ 

Card Reader--Z-- 7f:JJ _____ Other __________ _ 

PROGRAM LANGUAGE: Aut .. ode, --X-- Symbolic ___ Actual -----

~.r------------~(~Sp-e~ci~Fy7)-----------------

PROGRAM TYPE: Complete Program _~XlL ______________ _ 

Macro-InstructIon _____ _ 
Label ________ _ 

Subroutine _______ _ 
Label ________ _ 

(Continued on next column) 

CONTRIBUTED BY, 
L. R. Smlth - Dept. 0179 
A. O. Smith Corporation 
EDP Systems 
3533 North 27th Street 
Milwaukee 1, Wisconsin 

INDICATIVE CODE 

AO-002_0 

April 1958, Bulletin 57 - 47 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

705 Memory Interpreter 

To provide a memory print of 705 instructio . 
up-to-date listing is available a . ns In programs for which no 
3-character mnemonic s}'lYlbois p~rat1~n c~des are interpreted as standard 
listed one per line for readabili;y~ zonlng IS decoded and instructions are 

B- 705 

MACHINE· 702 ____ _ 70S X Model_I __ Otherc_--:::---:,..,-_ 

IP,lnte, __ " __ TRC ____ DnJm __ (_Spec_I_FY_) __ 'Tapes 1* 

Card Reader __ '_ 71» ____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual ____ _ 

Other PRINT 

(Specify) 

PROGRAM TYPE: Camplete Program __ -"'X ______________ _ 

Macro-Instruction _____ _ 

Subroutine _______ _ 

CONTRIBUTED BY, 
w. R. Britte:nham and G. W. Kuss 
A. O. Smith Corporation 

* either tape or printer may be used 

GUIDE 

Label ________ _ 

Label ________ __ 

Distribution No. 5 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

AQ_OIO_O Create Master proeram Tape 

PURPOSE, 
To create or update a master program tape containing all of the PRINT 
programs in repetitive use in the 705 installation. 

~702 ____ _ 70S X Model-L-Other,_-",_",.,. __ 

IPrlnte, ___ TRC ____ DNm __ (_Sp_ec_'_,fy_) __ 'Tapes --03'--__ 

Card Reader __ '_ 71» ____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbol1c ___ Actual ____ _ 

Other PRINT 

(Specify) 

PROGRAM TYPE: Complete Program _X"-______________ _ 

Macro-Instruction _____ _ 

Subroutine _______ _ 

CONTRIBUTED BY, 
w. R. Brittenham and G. W. Kuss 
A. O. Smith Corporation 

Label ________ _ 

Label _________ _ 

Distribution No. 5 
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GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

AO-Oll_O Search Master Program T;'l~ 

PURPOSE: 

To search a master program tape on 0201 for a specific PRINT program, 
re-create any tapes containing portions of the program, h:i'ing the program 
into memory, and transfer control to it. 

MACHINE· 702 ____ _ 705_-,X,-__ Model~Other ____ _ 

(Specify) 
ITapes lor more 'Printer ___ TRC ____ Drum ____ _ 

Card Reader-L- 760 ____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual ____ _ 

Other -~P~RliIllN~T---"O:(S;-P-'c~;I;-y)c-----

PROGRAM TYPE: Complete Program _-'x'-_____________ _ 

Macro-Instruction _____ _ Lobel ________ _ 

Subroutine _______ _ lobel ________ _ 

CONTRIBUTED BY: 

W. R. Brittenham and G. W. Kuss 
A. O. Smith Corporation 

Distribution No. 5 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

BW _ 001 _ I Address Modification 

PURPOSE: 

To provide a COinmon set of address modification macro instructions for 705 
Model II and SOK 705 Model III. This version- contains revisions to the macro 
instruction MOVEA of contribution BW - 001 - O. The macro instructions included 

Macro Name 
Add Address and Move 
Subtract Address and Mo\-"e 
Increment Address 
Decrement Address 
Calculate Address 
Initialize Address 
Move Addre s s 
Unconditional Transfer 

MACHINE,702 ______ 705 X 

Operation Code 
ADDA 
SUBA 
INCRA 
DECRA 
CALCA 
INITA 
MOVEA 
TO 

Model~Other_,--:~_ 
(Specify) 

flTopes _____ lIprinter ____ TRC ____ Drum ____ _ 

Cord Reoder ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder_I_II __ Symbolic ____ Actual ____ _ 

Other _______ ,-_.,.--,-_______ _ 

(Specify) 

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction_--"x'-____ Lobel Address Modification 

Subroutine _________ label _______ _ 

CONTRIBUTED BY, 

James O'Malley 
Boeing A~rplane Company 
Wichita t'Jivision 

Distribution No.8 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE 

BW - 002 - 0 

PURPOSE, 

Move Data 
Digit Selection 
Fixed Memory Counter 
Linkage to Subroutine 
Option Halt 
Sequence Check 
Sign a Field 
Strip Field 
Variable Memory Counter 

PROGRAM NAME 
Miscellaneous General Purpose 
Macro Instructions 

MACRO NAME: 

MOVE 
DGSEL 
FMCTR 
LINK 
OPHLT 
SEQCK 
SIGN 
STRIP 
VMCTR 

~ 702 ______ 705_~X ___ ModelI1 and III Other ____ _ 

(Specify) 
ITapes _____ #Printer ____ TRC ____ Drum ____ _ 

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder __ X __ Symbolic ____ Acrual ____ _ 

Ofher--------(c;:sP-,-c·::-,fy-c)--------

PROGRAM TYPE: Complete Program ________________ _ 

Macro-instruction ___ "X ____ Label ________ _ 

Subroutine _________ label ________ _ 

CONTRIBUTED BY: 

Boeing Airplane Company 
Wichita Division 

Distribution No" 8 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODe PROGRAM NAME 

CIl_OOI_l Sort 57 _ Blocked Variahle 

Corrections to above-ITlentioned ITlodification to Sort 57. To transmit a 
group mark before TRA to dump unreadable records, 

Phase 2 @ 38554 9H5T5 
17014 

Phase 3 @ 38555 9H7T5 
IX474 

MACHINE· 702 ____ _ 
705 __ Xl>-__ Mcd.I-.ll..,.--Oth,,-~(S:-P-'c-:-:;fc:y)--

#Tcpes ____ 'Prlnter ___ TRC __ X __ Drum _____ _ 

Card Reader ___ 760 ____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual ~x,,---__ _ 

Other -------;(';-.-'c-,;I:-y;-) --------

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction _____ _ 

Subroutine _______ _ 

CONTRIBUTED BY, 
The Curtis Publishing Company 
Independence Square 
Philadelphia 5, Pennsylvania 

Written by: William Anderson 
IBM Corporation 

Label ________ . 

Label _______ _ 

Distribution No. 5 



GUIDE 

PROGRAM WRITE-UP ABSTRAC. 

INDICATIVE CODE PROGRAM NAME 

Save Memory SRT 57 - Ph 3 

PURPOSE, 

To increase the amount of memory available to the prQgranuner who is 
integrating a special purpose program into the third phase of tho 705 

Generalized Sort Program SORT 57. 

~702 __ ~ __ 705 X Model_I_I __ Other·_-,-__ _ 
(Specify) 

'Topes Srt 57 
'P,lnlef ___ TRC __ X __ Dlum ____ _ 

Card Reoder ___ 7/IJ ____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder_X __ Symbolic ___ Actual -----

~her------~(S~p-ec~lfy~)~----------

PROGRAM TYPE: Complete Program ~P~a"'-!t£!ch'!!.'.'!. _____________ _ 

Macro-Instruction ______ label ---------

Subroutine ________ Label ---------

CONTRIBUTED BY, 

The Curtis Publishing Co. 
bth and Walnut Streets 
Philadelphia 50, Penna 

Program patches by 
Macon A. Preston 
IBM Corporatipn 
James A. McAndrew 
The Curtis Publishing Co. 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

DE - ooz - 0 
Title. Halt and Switch Program 

PURPOSE, 
~ogram. using program listing tape from an autocoder assembl,Y ~s input. 
produces cards which, after EAM processing, may be used to make hstmgs to 
serve as index and halt logs for console operator's manual and a switch log for 

programmer's use. 

~ 702 ______ 705 X 
Iv\odel......1..aL..llOther ____ _ 

(Specify) 

ITapes_-"-___ 'Printer----TRC----- Drum-----

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder~" __ Symbolic----Actuol----

O.he' _______ --",_-:-;-_______ _ 
(Specify) 

PROGRAM TYPE: Complete Progrom ___ -1!X;...-------------

Iv\ocro-Instruction _______ lobel---------

Subroutlne. _________ labe1--------

CONTRIBUTED BY, 
The Detroit Edison Company 
ZOOO Second A .... enue 
Detroit 2.6. Michigan 

Richard 1. Grady 
Distribution No. fI 

105 CUSTOMER CONTRIBUTION 

INDICATIVE CODE 

DP 0001 

Program Write~Up Abstract 

PROGRAM NAME 

Calculation of Seasonal Adjustment 

Factors 

(ContinUed on next column) 

MACHINE SPECIFICATIONS; 

40, 000 position 105 with 4 tape units 

To calculate seasonal adjustml!nt factors for seril!S of any length bl!tween 
five and twelve years. 

GENERAL DESCRIPTION: 

Th.e program is an adaptation of "Census Method II" for calculating: seasonal 
adjustment factors. The steps involved in this method are described in detail 
in the Census release, "Seasonal Variations in the Labor Force, Employment, 
and Unemployment" (Series P.~50, No. 82., April, 1958), and in Technical 
Pa~er No: 1.2. "Seasonal Adjustments by Electronic Computer Methods" by 
Juhus Shlskm and Harry Eisenpress. published by the National Bureau of 
Economic Research. 

REQUIREMENTS AND RESTRICTIONS: 

This program is written for a 12.d.igit mantissa Print I system for 2 TRC's. 
HoweVer, it may be used by any Model II system after it is pre -edited by that 
particular 12-digit mantissa system. 

CONTRIB UTED BY: 

Charles B. Reeder. E. I. duPont de Nemours 
Nancy K. Brewer. IBM. Wilmington, Delaware 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

El-001-Q 

PROGRAM NAME 

LINEAR PROGRAMMING 

PURPOSE: Solvinq LInear Programminq problems, and performinq associated 
matrix multiplications; OOth order. 

B - 70S 

MACHINE· 702 ____ _ 705 __ ",X __ Mod.I __ II_~h.r_--;-__ -,-__ _ 

'T' . (Sp·xclfy) ap .. ---,,--- Prlnter----'lIl..e.- TRC ____ Dlum __ .b. __ _ 

Card Reoder __ X_ 7/IJ ____ Other ___________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbollc __ X_ Actual ____ _ 

~er ________ ~~~~--------------
(Specify) 

PROGRAM TYPE: Complete Program ________ ~X"__ __________ _ 

Macro-Instruction _______ labei _________ _ 

Subroutine _________ label 

CONTRIBUTED BY, 
Davld H. Brown 
Esso Standard OU Company 
Baton Rouge, La, 

January 1958, Bulletin 55 - 67 

105 CUSTOMER CONTRIBUTION 

Program Write~up Abstract 

INDICATIVE CODE 

EK 0001 
EK 0002. 

MACHINE SPECIFICATIONS: 

705 

PROGRAM NAME 

One card lower load 
One card upper load 

To provide a loading program in a single card entry to serve the 
same function as LOD 51. 

RESTRICTIONS: 

Only 160 memory positions are required. 

GENERAL DESCRIPTION: 

The program follows: (Continued on next page, 
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CONTRIBUTED BY: 

Columns 

1-5 
6-10 

11-15 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 

W. L. Myers, Eastman Kodak 
Rochester, New York 

EK 0001 

20100 
Y 0080 
10074 
B 0002 
80094 
N 0099 
7 0039 
B 0#00 
B 0004 
8 0092 
7 0059 
U 0000 
9 0#95 
1 0004 
J 9999 
1 0004 

GUIDE 

EK 0002 

20100 
Y 2880 
12874 
B 0002 
8 2894 
N 2899 
7 2839 
B 0#00 
B 0004 
8 289Z 
7 2859 
U 0000 
9 2Y95 
1 2804 
J 9999 
1 2804 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EK-D02-D 

PR OGRAM NAME 

EKACTO - 10 DIGIT CONVERSION 

PURPOSE: Enable programmer to write in actual as 10 digits (Ex: RAD 02 25519). 
The routine processes cards punched in 10 digit form, checks instructions for 
valIdity, giving listings and condensed cards as output. 

MACHINE· 702 ____ _ 705 __ X,,-__ Model~Oth.,_..".._-:-_ 
(Specify) 

'T apes 3 (Optional) Iprlnter (Optional) TRC ____ Drum _____ _ 

Card Reader(Optional)760 ____ Other __ ~Pun"",,,,c!!.h-,,(O,,,p"'t,,,io,,,n,,,aJ!L) __ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual _-"X,-__ 

Qher ______ ~~~----------
(Spedfy) 

PROGRAM TYPE: Complete Proaram ______ --"X'--________ _ 

Macro-Instruction _____ _ label ________ _ 

Subroutine _______ __ label ________ _ 

CONTRIBUTED BY, 

Earl Althoff 
Eastman Kodak Company 

JanU!lil"Y 1958, Bulletin 55 - 71 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICA TIVE CODE PROGRAM NAME 

EK 0003 Eastman Kodak, Consolidated Edison 
Transfer Tracing (EKCETT) 

To prmt a record of transfers of control within the main program, 
ten transfers per prmter line. Its functIon is the same as Trac 51; 
namely, to provide a nleans of following the actual path used during 
the run of a program. during debugging. This program is relocable. 

RESTRICTIONS: 

The program occupies 643 memory positions. It m.ay be placed in 
any convenient location in znem.ory, except the 1 st 240 digits. Only 
224 positions of accumulator 00 are available to the main program.. 

GENERAL DESCRIPTION: 

This program is a refinement of a program developed by Mr. Art 
Brown, Consolidated Edison New York, City, customer contribution No. 10. 

1. EKCETT may be placed in any convenient location in memory_ 
except the 1st 240 digits. The program occupies 643 memory 

positions. (Continued on next column) 

2. Tracing may be discontinued at any time during a run by turn
ing off 916. This will cause the machine to stop-and the 
typewriter will print two 5 digit nuznbers. 

a. The address of the next instruction 
b. The operation just perform.ed 

If the operatIOn was a transfer the two numbers are the same. 
To continue without Transfer Tracing make a manual transfer 
from the console to the address of the next instruction as 
shown on the typewriter. 

3. Tracing can be restarted at any point in the main program. by 
the following: 

a. Manually store 5 digit address of instruction at a position 
in memory that is 500 _ higher than the starting point of 
transfer tracing routine. 

CONTRIBUTED BY: 

E. Althoff. Eastman Kodak 
Rochester, New York 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EQ-D01-0 

PROGRAM NAME 

CHECKING LOADING ROUTINE 

PURPOSE: Program Card loading routine with check for machine errors and 
proper sequence and identification on cards. 

MACHINE· 702 ____ _ 705 __ X",-__ Mod.'~Oth"-"'(s:-p-eCC":lf:-:Y)--
ITapes ____ 'prlnter ___ TRC ____ Dwm _____ _ 

Card Reader ___ 760 _____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder __ X_ Symbollc ___ Actual ____ _ 

Othe'--------~(S~p-ec..,ify~).-------------

PROGRAM TYPE: Complete Program ______ --'X'-________ _ 

Macro-InstructIon _____ _ Label ________ _ 

Subroutine _______ _ ~bel ____________ __ 

CONTRIBUTED BY, 

Barry Gordon 
Equitable Life Assurance Society of the U.S. 
393 Seventh Avenue 
New York 1, New York 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

January 1958, Bulletin 55 - 73 

PROGRAM NAME INDICATIVE CODE 

EQ-D02-D SYMBOLIC TC AUTOCODER CONVERS[ON 

PURPOSE: To convert a 705 program written in the symbolic system to a 705 
program written in Autocoder language. 

705 __ -"X __ Mod.,~Othe'-""(S""P-.C-lfy"")--
ITapes_--''--_ Iprlnter __ 1_ TRC __ 1 __ Drum _____ _ 

MACHINE· 702 ____ _ 

Card Reader ___ 760 _____ Other __________ _ 

PROGRAM LANGUAGE: Autoccder __ X_ Symbollc ___ Actual ____ _ 

Othe'------------~(~SP-e~cl~fy')-----------------

PROGRAM TYPE: Complete Proaram _______ X"-________ _ 

Macro-InstructIon ______ label _________ _ 

Subroutine _______ _ label ________ __ 

(Continued on next page) 



CONTRIBUTED BY: 

Lawrence Shaplro 
Equitable Life Assurance Society of the U.S, 
393 Seventh Avenue 
New York 1, New York 

January 1958, Bulletin 55 - 75 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATiVE CODE 

EQ-005-0 

PR OGRAM NAME 

ALTERED MEMORY PRINT 

PURPOSE: To print out, in indexed form, the contents of memory which have 
been changed since the inltialloading of a given program. 

~702 ____ _ 705 __ ~X~_ Model~Othero _____ _ 

(Speclly) 
ITapes ____ IPrtnter __ 1 __ TRC ____ Drum _____ _ 

Card Readcr __ X_ 760 ____ Othero __________ _ 

PROGRAM LANGUAGE: Autocoder __ X_ Symboltc ___ Actual ____ _ 

~her ______ ~~~~--------
(Specify) 

PROGRAM TYPE: . Complete Program ______ ----=X~ ________ _ 

Mac;ro-ll"'I$tructlon _____ _ 

SubroutIne _______ _ 

CONTRlaUTED aY, 

Arthur Rosenzweig 
James M. Kappas 

~bcl ________ _ 

~bel ________ _ 

Equitable Life Assurance Society of the U.S. 
393'Seventh Avenue 
New York 1, New York 

January 1958, Bulletin 55 - 81 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EQ-006-0 

PROGRAM NAME 

SELECTIVE TAPE PRINT 

PURPOSE. To print directly, or to write on a tape for subsequent printing, all 
or selected records of specWed tapes. 

MACHINE- 702 ____ _ 705--NcC~"-n-e- Model~Othero--(-SP-C-Ci-Iy-)--
'Printerim:....2n.gL TRC __ 1 __ Drum ____ _ ITopes Varies 

Card Reader __ X_ 760 ____ Qther __________ _ 

PROGRAM LANGUAGE: Autocoder __ X_ Symboltc ___ Actual ____ _ 

Other _______ --_--------
(Spedly) 

PROGRAM TYPE: Complete Program ______ ---!.X'---________ _ 

Macro-Instruction _____ _ 

Subroutine _______ _ 

CONTRIBUTED BY, 

Robert J. McKcnty 
Milton P. Persily 

~bcl ________ _ 

Label ________ _ 

Equitable Life Assurance Society of the U. S. 
393 Seventh Avenue 
New York 1. New York 

January 1958, Bulletin 55 - 83 

B - 705 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 
PROGRAM NAME 

EQ-007_0 
SEQUENCE CHECK 

PURPOSE: 

Sequence-chec;k a file of variable-length tap .... records and/or delete records 
which exceed a given length. 

MACHINE- 702 ____ _ 705 __ xx __ Modcl----1L-Other _____ _ 

(Speclry) 
ITcpes_---" __ IPrlnter ___ TRC---L- Drum _____ _ 

Card Rccder~ 760 _____ Other __________ _ 

PROGRAM LANGUAGE: Auloc;oder __ X_ Symbolic ___ Actual ____ _ 

Other ------~~__c_~-------
(Specify) 

PROGRAM TYPE: Complete Program _~X"--______________ _ 

Mac;ro-Instructlon _____ _ Label ________ _ 

Subroutine _____ _ Label ________ _ 

CONTRIBUTED BY, 

B. Gordon 
The Equitable Life Assurance Society of the United States 
393 Seventh Avenue 
New York 1, N. Y. 

INDICATIVE CODE 

EO-009-0 

PURPOSE: 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

Demonstration of logical ability and speed of the 705 

PROGRAM NAME 

Tic-Tac_Toe 

MACHINE- 702 ____ _ 705 __ XlL_ Model~Other ____ _ 

(Specify) 
'Tapes ____ 'Prlnter' ___ TRC ____ Drum ____ _ 

Card Reader---X...- 760 ____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual __ XX __ 

Other ------~("Sp-,-cci::-Iy-;-) -----

PROGRAM TYPE: Complete Program _2X ______________ _ 

Macro-Instruction _____ _ Lobel 

Subroutine _______ _ label ________ _ 

CONTRIBUTED BY: 
Milton P. Persily 
The Equitable Life Assurance Society of the United States 
393 Seventh Avenue 
New York I, N, y, 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

E2-002-0 Time Series Routine 

PURPOSE, 

To calculate statistical indices of average, variance, and standard deviation on 
time series data. A visual interpretation of the data is provided by plotting each 
point sequentially a.s a plus or minus deviation from the average. A cell count 
is shown to indicate the distribution profile. 

(Continued on (''::hL page) 
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MACHINE,702 ______ 705 X ~deJ~Other _ _;_:__::c_:_
(Specify) 

.+'Tcpes--",,-Z ____ Hprinter_l ___ TRC ____ Drum ...... 1 ___ _ 

Cord Reader __ 1 __ 760 _____ 0ther _________ _ 

PROGRAM lANGUAGE; Autocoder ___ Symbolic ____ Actual ____ _ 

Other __ ~A"u"'t"'oc"o"'d"'c ''--''A_,,-------c--:-_______ _ 
(Specify) 

PROGRAM TYPE: Complete Pro9rom'_---"'X~ _____________ _ 

Nklcro-Instruction, _______ lobel ________ _ 

Subroutine, _________ Label ________ _ 

CONTRIBUTED BY, 

Esso Standard Oil Company 
P.O, Box 222 
Linden, N. J. 

Distribution No.6 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

EZ-003-0 Stepwise BegrefjBjpD 

PURPOSE, 

To develop an equation expressing a dependent variable, Y, as a function of as 
many as 50 independent variables, multiply regression analysis. 

Iv\ACHINE: 702 ______ 705, __ X ___ M.odel_I_I __ Other_-,--_,-,-_ 
(Specify) 

#Topes'---" ____ 'Printer -.l...:..1.lL.-TRC ____ Drum'-'x'---__ _ 

Card Reader_X __ 760' _____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder ___ $ymbolic ____ AchJol ____ _ 

Other'--_"A"ut""O"'CO"'d"'C.o.'.;:A'-(7:5-pe-c7:ify-;)--------

PROGRAM TYPE: Complete Pro9ram'_---"'X~ _____________ _ 

CONTRIBUTED BY, 

W.G. Hyde 
F. R. Pfaff 

Ivbcro-Instruction' _______ label ________ _ 

Subroutine' _________ label ________ _ 

t-Aacro-Instruction, _______ label ________ _ 

Subroutine _________ Lobel ________ _ 

CONTRIBUTED BY, 

F.R. Pfaff 
Esso Standard Oil Company 
Linden, N. J. 

Distribution No. 6 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

E2-005-0 Product Inverse Linear Programl11ing 

PURPOSE, 

To calculate optimul11 solutions for problems involving up to 99 linear constraints 
and 120 variables. The program contains a partitioning feature useful in solving 
block-triangular (for instance, Multi-Grade Blending) problems. Multiple profit 
functions and/or multiple l'equirel11ents vectorl;l can be handled. 

NACHINE: 702 ______ 705 X t-kdel_I_I --Other--(S-pe-c-if-y)-

NTapes,---"5 ____ 'Printer -L:.1...ll..-TRC ____ Drum--'lX~ __ _ 

Card Reader_X __ 760, _____ Other _________ _ 

PROGRAM LANGUAGE; Autocoder ___ Symboljc ____ Actual ____ _ 

Other ___ A"'u'!!t~oCS!o~do:er~A~(;-;S~pe::C;;ify-;)--------

PROGRAM TYPE: Complete Progrom'_.2X'---_____________ _ 

Macro-lnstruction' _______ label ________ _ 

Subroutine' _________ Lobell ________ _ 

CONTRIBUTED BY, 

H. E. Clayton 
D.M. Sl11ith 

Esso Standard Oil Company 
Linden, New Jersey 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

Distribution No.6 

PROGRAM NAME 

E 3_002_0 GENERAL TRANSFER ANY ROUTINE 

R. W. Schrage 
n.M. Smith 
W. E. Zieman 

Distribution No. 6 (Also Generalized Edit Note Routine) 
PURPOSE: To avoid need for many specialized TRA. routines in a single program. Esso Standard Oil Company 

Linden, New Jersey 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

E2-004-0 Matrix Inversion 

PURPOSE, 

To invert a Matrix and/or to solve Sil11ultaneous Linear Equations. 

MACH:NE,702 ______ 705 X .v.adel_I _I __ Other _ _;_:__::c_:_
(Specify) 

,fTapes'--=-Z ____ #Prjnter~TRC ____ Drum ____ _ 

Card Reader __ X __ 760, _____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ____ Actual ____ _ 

Other __ ---'A"'u"'t"'oc'-'o"'d"'er,--"'A-c-:-_c:-: _______ _ 
(Specify) 

PROGRAM TYPE: Complete Pro9rom_~X~ _____________ _ 

(Continued on next column) 

To reduce duplication of programming effort. 

MACHINE· 702 ____ _ 705_--"X~ __ Model~Other ____ _ 
(Specify) 

ITapes ____ 'Prlnter ___ TRC ____ Orum _____ _ 

Card Reader ___ 760 ____ Other __________ _ 

PROGRAM LANGUAGE: Aurocoder ___ Symbollc-X- Actuol ____ _ 

Qher------~(~Sp-.C~i~~~)---------

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction ______ label ________ _ 

Subroutine __ -'X=---___ _ 

CONTRIBUTED BY, 

Esso Standard Oil Company - M. H. Gros~ 
15 West 51 St., N. Y. C. 

lobel _-,G'.!T,",RA~ ____ _ 

International Business :Machines Corp. - B. P. Dongieux 
New York City 

(August 1957, Bulletin 50 - 129) 



INDICATIVE CODE 

HB-DD1-D 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

I,QQPCODER 

PURPOSE: To slmpHfy programming of 705 loop operations, The Loopcoder is a 
precompiler that expands program loops from a simple form to a detailed form, 
supplying the initialization, address modification, and-counter testing operations. 
Output from the Loopcoder is in Autocoder input form. 

70'_~X,,-__ Model~Olher_-:::----,-:-:-_ 
(Sp"lfy) 

MACHINE· 702 ____ _ 

ITcpes_~ __ 'Prlnter ___ TRC ____ Drum ____ _ 

Card Recder---X.....- 760 ____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder -Z....- Symbolic ___ Actual ____ _ 

~her ______ ~~~~---------
(Sp.clfy) 

PROGRAM TYPE: Complete Program __ X"-______________ _ 

Macro-Instruction _____ _ label _________ __ 

Subroutine _______ __ Label ________ _ 

CONTRIBUTED BY, 

W. M. Harp 
Humble Oil and Refining Company 
Baytown, Texas 

Program written by J. S. Bonner 

April 1958, Bulletin 57 - 51 

705 CUSTOMER CONTRIBUTION 

Program Write-Up Abstract 

INDICATIVE CODE PROGRAM NAME 

IB 0002 Card Image 

MACHINE SPECIFICATIONS: 

20, 000 or 40, 000 Memory Position 705 

FUNCTION: 

To establish a card image in memory which may be addressed as CARD, 
or each column may he addressed as COLXX (1. e •• COL 1 or COL 23, 
etc. ). 

GENERAL DESCRIPTION: 

A card image is established in memory which may be addressed as CARD. 
or each column may he addressed as COLXX (i. e., COL 1 or COL 23, 
etc. ). 

RESTRICTIONS: 

The subroutine uses 81 to 85 positions. The progralTllTler must write at 
least once: INCL CARD. 

CONTRIBUTED BY: 

W. M. Selden, Program Research 
IBM, World Headquarters. New York 

INDICATIVE CODE 

IB 0003 

705 CUSTOMER CONTRIBUTION 

Program Write-Up Abstract 

PROGRAM NAME 

Flow Chart Listing From Assembly Program 
Print Record Tape 

MACHINE SPECIFICATIONS: 

40, 000 Position 705 

To produce automatically, a flow chart listing, utilizing the tape which is 
the listing of the assembled program, as input data. This tape is produced 
by ASSY 72. 

(Continued on next column) 

RESTRICTIONS: 

The program can handle a total of 1700 transfers. 

Of these: 
1. 800 may connect one location on a page to a higher location on the same 

page (forward transfers). 

2. 240 may connect one location on a page to a lower location on the same 
page (backward transfers). 

3. 999 may connect one page to another (off page transfers). 

If the forward or backward transfer table becomes exhausted, transfers 
of that type are ignored. 

The program can handle a maximum of 99 pages of output listing. The 
program is written to plot the output at eight lines per inch. Five arrows 
may be plotted at onc time in the forward directIon and four in the backward 
direction. Any location for which an arrow position cannot be found is 
noted on the type""riter. 

CONTRIBUTED BY: 

A. E. Scott, Diagnostic Engineering, 
IBM, Poughkeepsie, New York 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICA TIVE CODE 

IB 0005 

MACHINE SPECIFICA TIONS: 

20, 000 or 40, 000 Position 705 

PROGRAM NAME 

Print I Program for Solution 
of Simultaneous Equations and Matrix 
Inversion 

To solve simultaneous equations and matrix inversion. 

RESTRICTIONS: 

The coding kernel given on page 56 on the PRINT I Intermediate Manual 
is used with the restrictlOn that only one column vector is allowed. 

GENERAL DESCRIPTION 

The program is written for PRINT I system and will handle up to thirty 
equations with thirty unknowns in core storage. The program will operate 
using the lO_dIgit mantissa system. 

It is necessary to specify on a control card the number of decimal positions 
in the data words, d(U~;S.12) and the nmnber of equations to be solved, 
N (N~O). 

On line print_out of solutions is provided and optional print_out of inverse 
matrix. 

S;0NTRIBUTED BY: 

D. Loposer, IBM, Birmingham. 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICA TIVE CODE 

IB 0007 

MACHINE SPECIFICATIONS: 

ZO, 000 or 40, 000 Position 705 
754 Tape Control Unit 

PROGRAM NAME 

Tape DUplication 

To provide exact duplication of one tape from another. 

RESTRICTIONS: 

1. Record length may not exceed 19,785 characters for a 20,000 
position 705, nor may it exceed 39,785 char'acters for a 40, 000 
position 705. 

2. Records to be duplicated must not contain the following sequence of 
five char:tcters: E@N%D which is used in determining end of record 
If this sequence appears in records, any desired five characters rnay 

be substituted for it. (Continued on next page) 
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GENERAL DESCRIPTION: 

The input tape for this program is mounted on tape unit 0200; output is 
written on tape 0201. Records to be duplicated may be of fixed or 
variable length, and may contain group marks. Files separated by tape 
marks can be reproduced, and the records from several input tapes 
can be written on the same output tape. 

CONTRIBUTED BY: 

W. G. Winchester, IBM, Poughkeepsie 

705 CUSTOMER CONTRIBUTION 

Program Write~up Abstract 

INDICATIVE CODE PROGRAM NAME 

IB 0009 Calendar Demonstration 

MACHINE SPECIFICATIONS: 

20,000 or 40,000 Position 705 

To demonstrate the speed and versatility of a high~speed computing 
machine. 

GENERAL DESCRIPTION: 

The Calendar Demonstration Program will compute the day of tre week 
of any given calendar date between March I, 0001 and December 31, 
9999. This program will also compute the given date for the following 
holidays, both fixed and vari'able. 

New Years Day 
Lincoln's Birthday 
St. Valentine's Day 
Washington's Birthday 
April Fools Day 
Memorial Day 
Independence Day 
Columbus Day 
Halloween 
Veterans Day 
Christmas Day 

Mothers Day 
Fathers Day 
Labor Day 
Election Day 
Thanksgiving Day 
Easter Sunday 

The participant may, if he likes, try to fool the machine by giving a 
non-existent date to whlch the machine will give an appropriate answer. 

The program will predict for dates that fall on February 12 or February 22, 
preceding the year that Lincoln or Washington was born, in how many 
years hence they will be born. For dates that precede the adoption of the 
Gregorian Calendar in 1582, the computation proceeds as if it were in 
effect, but an explanation is printed for the participant' s consideration. 

CONTRIBUTED BY; 

Mr. Elliot Raiffa 

705 CUSTOMER CONTR1BUTION 

Program WriteRUp Abstract 

INDICATIVE CODE 

IE 0010 

MACHINE SPECIFIGATIONS: 

20, 000 or 40, 000 Position 705 

PROGRAM NAME 

Generalized Matrix Inversion 
(PRINT I) 

To invert successive matrices printing input and inverse in a convenient 
format. 

RESTRICTIONS: 

The largest inversion possible will be found by the following relationship: 

(ntl) (ntb) ~ 1000 
and 

(ntb) S 99 

where n=order of matrix 
b=number of colutnn vectors. 

GENERAL DESCRIPTION: 

This program is designed to perform a matrix inversion on data presented 
to it in a specified form. The routine is accomplished by using the PRINT I 
Automatic Coding System. Successive matrices of different order may be 
inverted; each matrix will have its own control card preceding the elements 
indicating the order and the number of colurrm vectors. The inversion takes 
place entirely witltin memory. 

CONTRIBUTED BY: 

T. Glans and 
F. Williams, IBM, WHQ 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICATIVE CODE PROGRAM NAME 

IB 00 I1 MUSIC 

MACHINE SPECIFICATIONS: 

20,000 or 40,000 Position 705 
Card Reader 
Power Amplifier connected to SPR (Store for Print) instruction. 

NOTE: See your Customer Engineer 

This program. is designed to permit the 705, with an attached amplifer, 
to play music. 

GENERAL DESCRIPTION: 

The card deck furnished with this program, includes three tunes: "Seems 
Like Old Times, " "Old Piano Roll Blues," and "Entry of the Gladiators." 
By punching cards according to a specified procedure, other desired tunes 
may be played on the 705. 

CONTRIBUTED BY: 

R. W. Berner, W. M. Selden and 
A. S. Petroulakis, IBM, WHQ 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

IQ - 001 - 0 SR Time - Sort 54 

Sorting Time Calculation 
PURPOSE, 

To calculate the time necessary to do a sort on a 705 II using the Sort 54 program. 
The formulas outlined on pages 39 to 41 of the Sort 54 manual are evaluated. The 
parameters are inputted by means of the Sort 54 control card and the results are 
typed out. 

/lMCHINE: 702 ______ 705 __ ~X'____f_.Aodel __ Il __ 0ther ____ _ 

(Specify) 
#Tapes _____ #Printer ____ TRC ____ Drum ____ _ 

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder-----X......--Symbolic ____ Actual ____ _ 

Other _______ --:::_::-:-_______ _ 

(Specify) 

PROGRAM TYPE; Complete Program __ -"x'"--_____________ _ 

tv\acro-lnstruction _______ Label ________ _ 

Subroutine _________ Lcbel ________ _ 

CONTRIBUTED BY, 
Imperial Oil Limited 
Toronto, Canada 

Distribution No.8 



GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

LH-007-0 End-of-File Search 

MACHINE· 702 ____ _ 705 __ ... X~_ Model--L=..ll-Oth"-""C(::"Sp-e""Ccl""fy-O-) -

ITapes ____ IPrlnter ___ TRC ____ Drum ____ _ 

Card Reoder---X- 7l1J ____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder ---X- Symbolic ___ Actual -----

Oth"------~(S~p-ec~I~~)~--------

PROGRAM TYPE: ·Complete Program _-..:XlL _____________ _ 

Macro-Instruction _____ _ 

Subroullna _______ _ 

CONTRIBUTED BY: 
Lockheed Aircraft Corporation 
California Division 
Burbank, California 

GUIDE 

label ________ _ 

label ________ _ 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

NW-OOI-O, A TRC Modification of AO-ODS-O 

PURPOSE, 

PROGRAM NAME 

705 Address Listing 

To produce an actual address listing following a 105 assembly of programs 
written in either Autocoder, Print I, or Syntbolic language. The program 
reads the listing tape produced by the assembly and prepares,a ~orted table 
of addresfI-location references - which is written out on the hstlng tape 
following the tape mark. 

~702 ____ _ 705_---'X'-__ Model ~Other--,(SO-p-ec-::;fc:y)--
'Topes_-,,-__ 'Prlnter ___ TRC __ X __ Drum _____ _ 

Card Reader __ X_ 760 _____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder --1L- Symbolic ___ Actual -----

Other--------------,(S~p-ec~I~~)~----------------

PROGRAM TYPE: Complete Program _~XlL ______________ _ 

Macro-Instruction _____ _ Lobel ________ __ 

Subroutine _______ _ ~bel ________________ __ 

CONTRIBUTED BY, 

The Northwetltern Mutual Life Insurance Company 
72.0 East Wisconsin Avenue 
Milwaukee 2., Wisconsin 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

NW-003-1 Tape Compare (TPeMP) 

PURPOSE, 

Compare any two (2.) tape files of fixed or variable length records not greater 
than 1020 characters or less than 10 characters in length. Records which are 
not identical are written out. Record comparison may also be aided through 
preliminary control word com.parison at the option of the user. Using this option, 
all records which are not identical or unm.atched are written out. 

The Tape Label and Label Routine used in this program is of the sall'le type that 
is required by IBM's Utility Programs. This prograll'l is a revision of Contribution 
NW-003-0 which contained a specialized Tape Label Routine. 

(Continued on next column) 

B - 705 

MACHINE,702 _____ 705 x N!odel~Othcr __ ~ __ 

(Spc~ify) 
ITopes-"..3 ____ 'Printer ____ TRC 1 or 2 Drum ____ _ 

Cord Reader __ x __ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder __ X __ Symbolic ____ Actuol ____ _ 

Other ________ --:-::_~--------
(Specify) 

PROGRAM TYPE: Complete Progrom __ ~X=____ _____________ _ 

Macro-ln!truction ________ Lobel __________ _ 

Subroutine _________ Lobel ________ _ 

CONTRIBUTED BY, 

Richard Bullis, IBM 
Northwestern Mutual Life Insurance Company 
720 East Wisconsin Avenue 
Milwaukee 2, Wisconsin 

705 CUSTOMER CONTRIBUTION 

Prograll'l Write_up Abstract 

INDICATIVE CODE PROGRAM NA ME 

Distribution No. 6 

PG 0001 Simulation of the IBM 650 on a 
40K IBM 705 

MACHINE SPECIFICATIONS: 

40K IBM 705 with card reader & card punch. (Simple additional 
modifications permit tape input and output). 

PURPOSE: 

To ll'lodify the prograll'l for sill'lulating the IBM 650 on the IBM 705 
(reference #1) so as to take advantage of the expanded mell'lory of the 
40K version of the 705 and thus gain an increase in speed. 

RESTRICTIONS: 

Will handle any 650 prograll'l written for the basic card 650 with alpha 
devise. The write_up and program deck for the original ahnulator 
(reference #1) arc necessary since this write_up and card deck cover 
only the ll'lodifications. 

GENERAL DESCRIPTION: 

A program already exists (reference #1) which sill'lulatcs the IBM 650 
on the 20K 705. Since the 650 Magnetic Drum storage contains 20K 
digits, each 10-digit 650 word had to be converted to a packed 7-digit 
705 word to allow space for the sill'lulation program itself. This modi
fication was written to sill'lulate the 650 drum in the 2.0K upper mell'lory 
of a 40K IBM 705. Elimination of the PAC & UNPAC routines forll'lerly 
necessary has increased the speed of the simulation of the 650 run at speeds 
approxill'lately the sam.e as for the 650 itself. 

CONTRIBUTED BY: 

Procter & Gam.ble and the 
IBM, Cincinnati Office 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

PG-001-O 

PROGRAM NAME 

GENERALIZED TRANSFER ANY ROUTINE 

PURPOSE: To look for, diagnose, and correct wnere possible 0901, 0902, and 0903 
errors. Handles end of file conditions in a specified manner as outlined in the 
program description. Includes flip-flopping of tapes. Can be used with some or all 
at the following on line: Any number of 754 tapes, drum, 717 printer, punch, ana 
card reader. Takes care of RD, RD 01, WR, WR 01, WTM, and RWW, but not WRE. 

MACHINE· 702 ____ _ 705 __ .4X~_ Model--Lll!:.lLOther_..,-____ _ 

'Tapes Any Number 'PrInter __ X __ TRC ______ Drum __ (_Sp~"x",cl_~_) __ 

Card Reader ___ X_ 760 _____ Other ___________ _ 

PROGRAM LANGUAGE, Autocoder ___ Symbollc __ X __ Actual ______ _ 

Other ____________ ~~~~----------------
(Sped~) (Continued on next page) 
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PROGRAM TYPE: Complete Program ________________ _ GUIDE 

Macro-InstructIon _____ _ lobel ________ _ PROGRAM WRITE-UP ABSTRACT 

Subroutine ___ --"'X'--__ _ label ________ _ 

INDICATIVE CODE PROGRAM NAME 
C ONTRI BUTEO BY: Edward B. Berninger and John B. Hughes - Procter and Gamble 

PG-006-0 Transportation ProbleJl1 
NOTE: If any GUIDE members wish to modify the routine or assemble it at pOints 
other than 18525, the appropriate symbolic deck (323 cards) can be obtained from PURPOSE. 
Mr: E. B. Berninger, The Procter and Gamble Company, P.O. Box 599, CincL"lIlati 1, To soive the "Transportation Proble:m". a special case of linear progra:m:ming. 
OhlO. The progra:m can acco:m:modate :matrices with M + N :S 700, where "M" is 

January 1958, Bulletin 55 _ 85 nu:mber of destinations and "N" is nUIIlber of sour,ces. 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

PG-004-O 

PROGRAM NAME 

CHECK TAPE SETTINGS 

PURPOSE: To check that one and only one tape unit is dialed to the lUlils position 
of each designated input and output tape. Types "Check Tape Settings" and halts 
in case of duplicate setting:::;j stops at I/O No Response if no tape is dialed to 
one of the designated tape addresses. 

~702 ____ _ 705 __ ,-,X __ Model --LQr..lLOther_--::-_~ __ 
(Specify) 

'Tapes 1 to 10 'Prlnter ___ TRC ____ Drum _____ _ 

Card Reader ___ 711J ____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder __ X_ Symbolic ___ Actual ____ _ 

Qher------~(S~P-.C~lfy~)~--------

PROGRAM TYPE: Complete Program ________________ _ 

~~~a~I;:~tlon __ -'X'-___ label ___ C"-HK=TPJ..<: ___ _ 

Subroutine X Label __ -'C"HK""T"'P"--__ _ 

CONTRIBUTED BY, 

Edward B. Berninger 
Procter & Gamble 

Januarv 1958, Bulletin 55 - 91 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

PG-005-0 

PROGRAM NAME 

IES (after Settlnq) xx 

PURPOSE: To load an ASU or the accumUlator, previously set, compare to a memory 
field, and make the necessary transfer (E, LO, H, EH, Z, NZ, NE, ELl based on 
the comparison 

705_-"X ___ Model ~Othe'-"C(::-Sp-e"Ccl::-ry:-)--
'Tapes Any Nllmber 'Prlnter ___ TRC ____ Drum ____ _ 

MACHINE-~2 ____ _ 

Card Reader ___ 711J ____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder ----X...- Symbolic ___ Actual ____ _ 

Other ------~(~Sp-.,";:-fy,..) --------

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction __ X"'-__ _ ~b.1 _~IF~SXX~~ ______ __ 

Subroutine _______ _ label ________ _ 

CONTRIBUTED BY, 
Richard B. Thoman, Procter & Gamble 

Andrew T. Fogarty, IBM, Cincinnati 

April 1958, Bulletin 57 _ 53 

The progra:m was written originally by IBM for the 702, and converted by the:m 
to 705 language. Procter & Ga:mble debugged the converted progra:m and added 
additional features. 

The largest proble:m run has been 26 x 149, which took up 90 iterations and 
50 :minutes. 

MACHINE- ~2 ____ _ 
705 O'i-F LINE ~el ~Other-"'(S:-p-ec"'lr:-:y)--

'Tapes 9 nt 10 'Printer~ TRC ____ Drum ____ _ 

Card Reader---1- 760 ____ Other Pllnch (optional) 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual _-,X,-__ 

Other-----------~(:-SP-e~d:-fy,..)-----------------

PROGRAM TYPE: Complete Program _.2X~ _____________ _ 

Mocra-Instructlon ______ Label ________ _ 

Subroutine _______ _ 

CONTRIBUTED BY: 

S. Hkkenlooper, D. W: Grace, E. B. Berninger 
Procter & Ga.mble 

Label 

NOTE: PrograJl1 material includes a "squeeze" deck of approximately 645 
cards, complete operating and card punching instructions, a general 
description of the Jl1ethod used (the original IBM 702 write~up). 
typical running ti:mes, and a one-pate block diagram of the overall 
program system. 

Symbolic instruction cards and listing are not available. 

Distribution No.5 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 
PG-007_0 Binary Table Search 

PURPOSE, 

To search a table in memory, using the "binary search" :method. To eliminate 
Jl1ultiply instructions and other calculation in the subroutine loop, all increJl1ents 
~d d~cre.ments are calculated ~ for each BNSCH macro in a progra:m and stored 
in an in~hne record area. Argu:ments can be up to 79 characters long and functions 
up to 255, and can be located anywhere in a table ite:m. The number of items in 
the table can vary during a program. Table size is H:mited only by memory 
availability. 

MACHINE- ~2 ____ _ 

'Tapes ADJ' No 

705 __ -"X,-_Model~Oth.'_-::----:~_ 
(Specify) 

Iprlnter ___ TRC ____ Drum ____ _ 

Card Reader ___ 711J _____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder ---X-- Symbolic ___ Actual ____ _ 

Othe'------------~(S~P-.C~I:-fy,..)-----------------

~YPE: Complete Progl"Clm ________________ _ 

Macro-InstructIon __ --'X~ __ 

Subroutine ____ --'X~ __ 

CONTRIBUTED BY, 
Richard B. Thoman 
Procter and Gamble 

Label __ -,-,B",N","",CJjH __ _ 

Label ___ -'B"'N"'S"CJjH __ _ 

Note: Time for one "binary search loop" in the subroutine is 0.578+ .017 N 
:milliseconds, where N is the number of characters in the argu:ment. 



GUIDE 

PROGRAM WRITE~UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

PG_008_Q Group Records 

~, 
To group fixed-length records, using serial or high-speed transmission, and 
transfer to a designated address after a specified number of records have been 
grouped, 

./MQ!J!ili 702 ____ _ 
705 __ "X __ Model~Other--:-(S:-p-eC7.lf-:-Y)--
'prlnter ___ TRC ____ Drum ____ _ ITopes Any No 

Carel Reader ___ 760 ____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder ---X- Symbolic ___ Actual ____ _ 

~her------~(S~p-ec~I~:-)~---------

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction __ -1IX __ _ Label GROUp 

Subroutine _______ _ label ________ _ 

CONTRIBUTED BY, 
Richard B. Thoman 
Procter and Gam.ble 

INDICATIVE CODE 

PG-009-0 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

Sort Internally 

To sort fixed-length records which are set up for high-speed transmission on a 
specified single control field. The sort takes place entirely within memory. 
The control field can be located anywhere in the record and can be up to 255 
characters. MaxirnUIn record length is 600 characters, but this can ea.:>ily be 
changed to any size. The number of records to be sorted can vary within a 
program. 

MACHINE· 702 ____ _ 705 x Model---1...2.LlLOther ____ _ 

'Tapes Any No. 
(Specify) 

'prlnter ___ TRC ____ Drum ____ _ 

Cord Reader ___ 760 _____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder_X __ Symbollc ___ Actual _____ _ 

~h.r----------~(7Sp-e~d~~~)-----------------

PROGRAM TYPE: Complete Program ________________ _ 

Ma~~~i;~kc:~on _--"X'-___ Lobel _-"S"O"'R:.:T--'l'-___ _ 

Subroutine ___ --'X'-__ _ Label _----"S"O"'R"-T-'l~ ___ _ 

CONTRIBUTED BY, 

William H. Graver 
Procter and Gamble 

INDICATIVE CODE 

pO_OIO_O 

PURPOSE, 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

Move Variable, Grouped Fields 

To J1love a group 'of fields which are set up for high_speed transmission. The 
number of fields can vary frOJ1l group to group and the size of each field can be 
variable. The method used is described on p. 3-4 of 702/705 Bulletin 20, Dec. 
1956. 

B - 705 

./MQ!J!ili 702 ____ _ 
705 _--,X",-_ Model J....o.L.IL...-Othcr--;(S:-p-.c""lfc":y)--

'Tapes Any No 'Prlnter ___ TRC ____ Drum ____ _ 

Card Reader ___ 760 _____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder _X __ Symbolic ___ Actual ____ _ 

Othcr-----------~(~Sp-e~d~~~)-----------------

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction ___ X,,-__ Lobel ___ -'M"'O.LV'-'R"C~ __ _ 

with linked 
Subroutine ____ --'x'-__ label ___ -"M"'O"-V!UR"'C~ __ 

CONTRIBUTED BY, 
W illiaJ1l F. Reiland 
Procter and Gamblc 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

PG_012_0 New Mucro I QQkpp (or 7Q5 

Autocoder System 

The J1lethod of searching for macros in Phase I of the 705 aut<)coder system 
has been revised to reduce assembly time. A conservative estimate of 705 
time saved is one J1linute per 90 macros asscJ1lbled. The change requires 
only three patch cards which overlay part of the present routine. 

tMQ!llif; 702 ____ _ 705 X Model ----1.l...-0ther_--cc_.,-,-__ 
(Specify) 

'Tapes ____ IPrlnter ___ TRC ____ Drum _____ _ 

Card Reader ___ 760 ____ Other __________ _ 

PROGRAM lANGUAGE: Autocoder ___ Symbolic ___ Actual _X"--__ _ 

Qher ____________ ~~~~----------------
(Specify) 

PROGRAM TYPE:· Complete Program ________________ _ 

Macro-Instruction _____ _ Label ________ __ 

Subroutine _______ _ Lobel ________ _ 

CONTRIBUTED BY: 
The Procter &. Gamble COJ1lpany 

* patches for existing program 

Distribution No. 5 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

SB-OOI_O SORT 58 

PURPOSE, 

To sort fixed or variable length records via TeU. 

MACHINE· 702 ____ _ 705 __ -"X~_ Model--I...2!..1LOther_-,---__ _ 
(Specify) 

'Tapes_--''---_ IPrlnter ___ TRC ____ Drum ____ ~-

Card Reader __ X_ 760 ___ '-_ Other_-'P'"ULllDC!;jhl.'e"'--_____ _ 
* If labels per SBAMA conventions arc used 

PROGRAM LANGUAGE: Autocoder --.X.- Symbolic ___ Actual ___ X,,--_ 

Other ______ --:-:-....".-,-_______ _ 

(Specify) 

PROGRAM TYPE: Complete Program _-AX ______________ _ 

Macro-Instruction _____ _ label ________ _ 

Subroutine _______ _ Label ________ __ 
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CONTRIBUTED BY, 

Di.rectorate of Ballistic Missiles, EDP 
Sc:m Bernardino Air Materiel Area 
San Bernardino, California 
John R. Smith 

WRITTEN BY: S/Sgt J. R. Clarke, USAF 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

Analyzer 

PURPOSE: 

To produce an edited listing in several optional sequences, cross referencing 
the data available in an Autocoder Assembly Listing Tape, 

705_~X,,-__ Model __ II __ Other_.,.,----, __ 
(Specify) 

MACHINE· 702 ____ _ 

'Tapes_....!..!ll~_ Iprlnter ___ TRC __ 2 __ Drum ____ _ 

Card Reader ___ 760 ____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder __ X_ Symbollc ___ Actual ____ _ 

Other -------:=---c:-:---------
(Sp.clfy) 

PROGRAM TYPE; Complete Program _---""x~ _____________ _ 

Macro-Instruction _____ _ 

Subroutine _______ _ 

CONTRIBUTED BY, 
Directorate of Ballistic Missiles 
San Bernardino Air Materiel Area 
San Bernardino, California 

Written by: Faye Redus 

GUIDE 

Label ________ _ 

Label ________ _ 

Distribution No. 4 

PROGRAM WRITE-UP ABSTRACT 

.NDICATIVE CODE PROGRAM NAME 

Tape Inpllt/Output 

PURPOSE, 
To present a complete set of operations for all functions involving on line 
705 tape units controlled by TRC and TCU. Macro Instructions and sub
routines are available for tape read, write, read-while-write. control 
operations, housekeeping, "label treatment, blocking/deblocking of grouped 
records, end of tape, checkpoint, and transfer - any analysis. A utility 
routine provides for restart if the checkpoint options are used. 

MACHINE· 702 _===-;:: 705 __ X"--__ Model_'_' __ O.he._-:-:--c:-:-_ 
One TCU tape x(Speclfy) 

'Tapes required 'prlnter ___ TRC __ X __ Drum-!.'--__ _ 

Card Reader ___ 760 ____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder _X __ Symbolic ___ Actual ____ _ 

Othe. -------;(S"'p-ec--;If;-y;--) -----

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction _-"X~ __ _ 

Subroutine X 

Utility Routine __ -'X'---___ _ 

CONTRIBUTED BY, 

Directorate of Ballistic Missiles 
San Bernifrdino Air Materiel Area 
San Bernardino, California 

label ________ _ 

Label ________ _ 

Written by: K. Lantz, L. Cohn. T. Carstens, C. Buss, O. Evans, D. Fisher 

Distribution No. 4 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

5 B _ 006_0 Mem Print Analyzer 

PURPOSE, 
Rearranges instruction data extracted from the MEM PRINT 75 output tape 
and produces a listing showing all instruction addresses cross referenced to 
memory locations. 

MACHINE· 702 ___ -,.._ 705_-'X~ __ Model __ II __ Oth,, _ __,__--,..--
Same as Mem (Specify) 

'Tapes Print 75 IPrlnter ___ TRC ____ Drum-'X'-___ _ 

Card Reader ___ 760 _____ Other __________ _ 

PROGRAM LANGUAGE: Autocoder _X __ Symbolic ___ Actual ____ _ 

O.he. ----------;(;-Sp-ec--;;""fy;--) -----

PROGRAM TYPE: Complete Program __ x"'---_____________ _ 

Macro-Instruction ______ Label ________ _ 

Subroutine _______ _ ~bel ________ __ 

CONTRIBUTED BY, 
Directorate of Ballistic Missiles 
San Bernardino Air Materiel Area 
San Bernardino, California 

Written by: C. Kubik 

GUIDE 

Distribution No.4 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

51_001_0 SOCOTT Tape Test System 

PURPOSE, 

To reduce machine time required for testing, and produce test output shortly 
after each testing session. 

MACHINE, 702 ______ 705 X Model~Other_-::--_:::-:-
(Spedfy) 

'Tapes_'-'lO'---__ 'Printer Optional TRC ____ DNm ____ _ 

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ____ Actual_'-'X __ _ 

Other _______ -'-;:--.,::-:-_______ _ 

(Specify) 

PROGRAM TYPE: Complete Program __ ---"X'----____________ _ 

N'r::Icro-lnstruction _______ Label ________ _ 

Subroutine _________ ~bel ________ _ 

CONTRIBUTED BY, 

Standard Oil Company (Indiana) 
Chicago. Illinois 

Distribution No. 6 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE 
PROGRAM NAME 

SP-OOI-O 
Tape Characteristics 

PURPOSE, 

~are a listing of tape capacity; and passing speed in minutes, ~o~ va~i~uB 
record lengths, and for 727,72.9-2. and 7Z9~4 tape drives, with both hig an ow 
recording density for 729 units. (Continued on next page) 



B - 705 

,\IIACHINE: 702 ______ 705 __ x ___ ~dcl~Other _ _:_:___,_:_:__-

(Specify) 
II'Tapes---'I ____ *Printer~ TRC ____ Drum ____ _ 

Card Reader __ X __ 760 _____ 0thcr _________ _ 

PROGRAM LANGUAGE: Autocoder __ X __ Symbolic ____ Acruol ____ _ 

Olher _______ -c:-_c-c _______ _ 
(Specify) 

PROGRAM TYPE: Complete Program_-"X~ _____________ _ 

Iv\acro-lmtruction _______ Lobel ________ _ 

Subroutine' _________ Label ________ _ 

CONTRIBUTED BY, 

SPAN Data. ProceSSlng Center, Inc. 

Ouestions may be addressed to; 

Ronald A. Grant 
SPAN Data Processing Center, Inc. 
99 Woodland Street 
Hartford, Conn. 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICATIVE CODE PROGRAM NAME 

Distribution No. 6 

SR 0001 650 Assembly of 705 programs 
(20,000 and 40,000 

MACHINE SPECIFICATIONS: 

2000 work 650 
Alphabetic device on the card reader, no other special devices required. 

The 705 program assembly as done on the 650 converts symbolic locations 
and addresses to actual locations and addresses, and converts mnemonic 
operation codes to actual operation codes. 

RESTRICTIONS: 

The maximum number of instructions which can be assembled is determined 
as in Assembly 53 on the 705. Reference should be made to page 7 of 
Program Brief # 12, "Assembly of Programs by 705" as a key to determining 
the maximum program size. Generally speaking, if a large number of 
consecutive symbolic locations and few inserts arc used, there should be 
no difficulty in assembling any size program. Programs have been assembled 
with 2974 and 3779 entries, all classes. 

CONTRIBUTED BY: 

H. E. Peabody, IBM, Atlanta, Geurgia 
Assignerl. to Southern Railway 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

PROGRAM LANGUAGE: Autocoder ___ Symbollc __ X __ Actual _-"X __ _ 

Other --------cc-~c----
(Specify) 

PROGRAM TYPE: Completo Program _________________ _ 

Macro-Instruction ______ Lobel 

Subroutine __ "-,X~ ___ _ label _--,(N"-'O,,N,,-E,,-)'---___ _ 

CONTRIBUTED BY: 
Southern R:lilw::ty Sy.stem 
Computer Center 
125 Spring St. S. W. 
AU:mta, Ga. 

GUIDE 

(August 1957, Bulletin 50 - 130) 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

SB_002_0 

PURPOSE: 

PROGRAM NAME 
Generalized TRA RoutlOe Program 

Tape Operation, Tape Label and Trailer Checking 

1. To provide for the operation of programs from a program tape. 

Z. To provide for the detection and correction or disposition of errors 
resulting from the use of the Tape Record Coordinators. 

3. To provide for proper tape usage through the use of tape labels and 
trailers. 

MACHINE· 702 ____ _ Model_l_l __ Other_--,-,-_-,-_ 
(Specify) 

705 X 

'Tapes_"--__ 'Prlnter ___ T'C __ Z __ Drum ____ _ 

Card Rcader ___ 760 ____ Other _________ _ 

PROGRAM LANGUAGE: Autocoder __ X_ Symbolic ___ Actual _--"X __ _ 

Other --------c(s,.-p-,,""';r,.-y):---------

PROGRAM TYPE: Complete Program ________________ _ 

Macro-Instruction __ -'X'--__ _ 

Subroutine ____ '"-X'----__ 

CONTRIBUTED BY: 
Southern Railway Company 
15th and K-Streets, N. W. 
Washington, D. C. 

F. P. Ludlow, Jr. 
W. M. Wendt 

Lobel _--,S",e-=-e-"w"-,,,it,,,e-,;u",p __ _ 

Lobel _~S~C_RA'_'_P_'_S'--. _LA-'CB_Tc.-R_ 

The generalized routlnes use three tapes. All other ta.pe requirements 
depend upon the running program. 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE 

SR-001-0 TAPE LABEL, TRA, CHECKPOlNT INDICATIVE CODE 

ROUTINE 

PROGRAM NAME 

PURPOSE: A routine to establish a rigid control on all inpul and outpul tapes 
with TRA check point included. PURPOSE: 

Input tapes are checked for valid job identification, ur..it number, and reel order. 
Output tapes are chEcked for valid destroy date with new bbels written on tape and 
typewriter sheet. 

Routine is sct up for program input on card reader but is easily modified for program 
input on tape. 

MACHINE· 702 ____ _ 705 X Model __ II __ Other ____ _ 

SR~004-0 

SR-005-0 

SR-006-0 

SR-007-0 
SR-008-0 

MACRO 

AGAIN 

IN ITA 

MODA 

MOVEX 
SPRSP 

Available prior to January 1962 

To perform a specified operation or operation 
a given number of times; initiali.zing and modifying 
as indicated. 
To initialize the address of a macro or hand-coded 
instruction. (used by AGAIN) 
To modify the address of a macro- generated or 
hand-coded instruction. (used by AGAIN) 
To move a defined field to another defined field. 
To provide a class "Bn subroutine for use with 
Store-for Print routines of macros to permit 
modifications of the Macro!s operands. (used 
with MOVEX) 

(Specify) 
ITapes_-"lO'--__ IPrlnter ___ TRC ____ Drum ____ _ MACHINE, 702 ______ 705_-"X~ __ lv'odel_'_' __ Olhec_-:-:----c,-,-_ 

(Specify) 
Card Reader ___ 760 ____ Other __________ _ 'Tope~ _____ *Printer ____ TRC ____ Drum ____ _ 

(Continued on next column) (Continued on nex-t page) 
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Card Reader ___ 760 _____ 'Other· _________ _ 
Macro-lnstruction _______ Label ________ _ 

PRO~RAM lANGUAGE, Autocader_m ___ SymbaUc ____ Actual ____ _ 
Subrou.lne _________ Label ________ _ 

omer· _______ ~~~--------
PatcheL' _______ .:.X'----___________ _ 

(Sp~lfy) 
CONTRIBUTED BY, 

PROGRAM TYPE,· Campi ... Prcgram' ________________ _ 

Macro-Instructton __ .:.x'----____ Label ________ _ 

Subrau.I .. , _____ X"--____ Label ________ _ 

CONTRIBUTED BY, 

Southern Railway System 
Office of the Comptoller 
Washi.ngton 13. D. C. 

R.obert G,. Btz:r.ell 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE 

XE - 001 - 0 

PURPOSE, 

PROGRAM NAME 

Sort 54 Technique of Modification of 
Phase III 

This memorandum provides' the information needed to incorporate a tabulation program 
in Phase III of Sort 54, writing no sort output and utilizing the sort's header and trailer 
,routines for the report. Knowledge of the materials in the Modification Section of the 
So:rt 54 Reference Manual. form CZ8-6031, is assumed. 

IMCHINE,702 ______ 705 X Model_II __ Other_.,---,...,.--_ 
(Specify) 

'Tapes,_-"IO'-___ ,'printer ____ TRC ____ Drum ____ _ 

Card Reoder ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder __ X __ Symbolic ____ Actual ____ _ 

Other-------"C('='Sp-e"Cc;"'fy7)--------

PROGRAM TYPE: Complete Program ________________ _ 

Nocro-lnstruction _______ Lobel ________ _ 

Subrau.;ne' _________ Label ________ _ 

Description of Technique ___ ..:X'-__________ _ 

CONTRIBUTED BY, 

A. F. Rundquist 
Department of the Army 
TAGO. Data Pracessing Branch 
Washington. D. C. 

Distribution No.8 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

XE_OOZ_O SQrt 54 Modification to !lAC file size 

PURPOS.E, 
To change the assignment routine of Sort 54 to use the fUe size on a control card as 

T.Ragland 
A. F. Rundquist 
Department of the Army 
TAGO, Data Processing Branch 
Washington, D. C 

a factor in creating the faste st possible sort and to automatically set up over maximum 

IMCHINE,702 ______ 705 X h\odel_I_I __ Other_.,---,,-,--_ 
(Specify) 

'Tapes _____ 'Printer ____ TRC ____ Drum ____ _ 

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autoc:oc:Ier ___ Symbolic ____ Actual_~X"_ __ 

O.h~--------------"C("'Sp-e"Cc;7fy7)---------------

PROGRAM TYPE: Complete Program ________________ _ 

(Continued on next column) 

Distribution No.8 



L8M 0109 PROGRAM LIBRARY ABSTRACT .. ~ ............................................................. . 
0109 3B8GS1lD9 AVAILABLE PRIOR TO JANUARY 1962 

BASIC 10J) 110 CONVERSION SUBROUTINES. 
A SET OF BASIC INPUT AND OUTPUT CONVERSION SUBROUTINES FOR 
USE WITH THE 709. THE TWO GROUPS OF SUBROUTINES ARE INTER
RElATED AMONG THEMSELVES AND USE A COMMON COMMUNICATION 
REGION. THE ACTUAL CODING HAS NOT BEEN DISTRIBUTED. SPECIF
LCATICNS ARE BY THE 109 SYSTEMS COMMITTEE. 

0709 482GASPOT AVAILABLE PRIOR TO JANUARY 1962 

109 PROGRAM FOR CUECKING OPERATIONS NEEDING TRANSLATING 
SPOTS THOSE INSTRUCTIONS IN A 104 ABSOLUTE DINARY DECK 

WHICH MUST BE CHANGED BEFCRE THE DECK MAY BE RUN ON A 709 .. 
LISTS THESE INS1RUCrtONS KITH THEIR LOCATIONS. 

0709 485MISRT3 AVAILABLE PRIOR TO JANUARY 1962 

SCUARE ROOT, FLOATING POINT 709 ONLY 
SUOSTANTLAllY THE SAME PROGRAM AS M[SRTI 
IDISTRIBUTION 39<]1 MODIFIED TO CONFORM TO THE 
ST/lr-.OARDS OF THE SCAT SYSTEM AND TO TAKE 
ADVANTAGE OF NEW 709 INSTRUCTIONS.. FULL SINGLE-
PREC I S [ON ACCURACY /26 B ITS/.. TIM ING-l.272M. S .. 
ERROR RETURN FOR NEGAT IVE, iliON-ZERO ARGUMENTS. 
AC INDICATOR USUALLY TURNED ON. SPACE REQUIRED. 
-43 LOCATIONS E 2 CO,",MON .. 

0109 502Rl TC9 AVAILABLE PRIOR TO JA.'WARY 1962 

TAPE COMPARE FOR THE 109 

0709 S02RL T09 AVAILABLE PRIOR TO JANUARY 1962 

TAPE CUMP FOR THE 709/0CTAL PRINT! 
PRINTS RECORDS CR FILES, ON LINE OR WRITES TAPE A, FOR OFF 
LINE PRINT, BINARY CONTROL CARD, WILL READ MORE THAN ONE 
CONTROL CARD, wILL PRINT A SELECTED SEQUENCE OF 1oI0RDS FROM 
EACH RECORD. 

IRM 0109 PROGRAM LIBRARY ABSTRACT 

0709 50ZRL TS9 AVAh .. ABLE PRIOR TO JANUARY 1962 

TAPE DUPLICATCR FOR THE 7C9 
READS Ab. WRITES B6 WILL SKIP FILt:S ON EITHER A6 OR 136 
BINARY OR DECIMAL TAPES, BINARY CONTROL CARO KEEP~ BOTH TAPES 
MCVING SIMULTANEOUSLY. CORR .. /646 

0709 507JBACS AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINT ARCCOSINE SUBROUTINE 
MUST Be FOLLOWED BY Ie ASN, TIMING 4.0 MS, 9 LOC. 
CORR./S49., ADDENOUM./619 

0709 5071BLOG2 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT NATURAL LOGARITHM 
BASEO ON 104 PROGRAM LAS 820. TIMING ABOUT 2.0 MS ERROR ••• 
AT "'OST 3XI0-8, ABSOLUTE FOR LOG SMAllER THAN 1, RELATIVE 
OTHER""ISE. 

0109 519CSCAPI AVAtLAOLE PRIOR TO JANUARY 1962 

COtJHNT ATTACt--ED PROGRAM. 1709 PROGRAM/. 
PRINTS ONE TO H<lELVE eCD ... ORDS IN ONE LINE. TAKES 61 CELLS 
PLUS 27 Of- COtJMON. DELAYS UNTlL PRINTING IS COMPLETED. 

0109 S34CSENKl AVAILABLE PRIOR TO JANUARY 1962 

TAPE ASSIGNMENT AND CONTROL PROGRAM .. 
PROVIDES COMMU"IICATlON BETWEEN THE OPERATOR. THE PROGRAM 
AND THE MACHINE FOR CONNECTING, OISCONNECTING. ASSIGNING 
AI\O DlSASSIGNING P-1AGNETIC TAPES. 

0709 S36SE09AP 

ASSEMBLY PROGRAtJ FOR HE IBM 109 
THE TAPE WRITING ROUTINE 

AVALLABLE PRIOR TO JANUARY 1962 

THE CONTROL RECORD FOR THE F IRSl PASS 
THE FIRST PASS 
THE CONTROL RECORD FOR TEE SECOND PASS 
THE SECOND P.ASS 
THE CAll CARD FOR; THE ASSEMBLER 

113M 0709 PRCGRAM LIBRARY ABSTRACT B - 709 

0709 557RL0209 AVAILABLE PRIOR TO JANUARY 1962 

104 TO 109 SY"'BOLIC TRANSLATOR 
THE 7Q4 TO 709 TRANSLATOR IS DESIGNED TO READ A SAP 2 
SYMBOLIC PROGRAM, EITHER CARD OR BCD TAPE INPUT, AND TO 
PREPARE A SYMBOLIC 709 PROGRAM SU[TABLE FOR COMPILING 
BY THE SCAT PROGRht~. 

0109 S6)SE9BLC AVAILABLE PRIOR TO JANUARY 1962 

BINARY LOADER AND CHECKSUII CORRECTOR 
LOADS ABSOLUTE BINARY CARDS AT OR ABOVE LOCATION 58 OCTAL 
UNDER SENSE S"'ITC1-l CO~TRUL .. HICH CAUSES PUNCHING OF OUPLlChTE 
CARDS WI TH CORRECT CHECKSUMS UPON ENCOUNTERING CHI:CKSUM 
DISCREPANCIES OF ANY KIND OR PUNCHING OF A COMPLETE NEW DECK. 

0709 S63SE9LRL AVAILABLE PRIOR TO JANUARY 1962 

RELCCATING· BI~ARY LOAOER.LOWER 
LOACS INTO CORE r-'(MORY INFORMATION fROM ABSOLUTE AND 
RELOCATADLE BINARY DATA CAROS.CORRECTION-TRANSFER CARDS, 
AND ORIGIN TABLE CARns. ONLY THE DATA CARDS ... ILL BE CHECK
S~/l1<'EO .. CORRECTIONS MAY BE UP-DATtO AND UP-DATING WILL 
CONTlf'oUE EVEN TttOUGH A PREVIOUS INSTRUCTION HAS BEEN IGNORED .. 
SELF LOADS INTO 0 - 334 OCTAL LOCATIONS. 

0709 S63SE9RBL AVAILABLE PRIOR TO JANUARY 1%2 

!ULOCATABLE BINARY LOADER 
LOADS AND CHECKS STANDARD SHARE ABSOLUTE AND RElOCAIABLE 
CARDS. WILL NOT ACCEPT SHARE CORRECTION OR SHARE CORRECTIO~
TlUNSFER CARDS. SELF LOADS INTO 0 - 170 OCTAL LOCATIONS .. 

0109 S6"3SE9URL AVAILABLE PRIOR TO JANUARY 1962 

RElCCATING BINARY LOAOER.UPPER 
LOADS [NTO CORE MeMORY INFORMATION FROM A8S0LUTE AND 
RELCCAT ABLE fI I NARY OA TA I CARDS. CORREC T I ON-I RANSHR CARDS I 
AND ORIGLN TABLE CARD'i 1' ONLY THE DATA CARDS WIll BE CHECK
SL'~~EO. CORRECTIONS '"'AY BE UP-DATtO AND UP-DATING WILL 
CONTINUE EVEN THOUGH A PREVIOUS INSTRUCTION foilS PoHN IGNORED. 
SELF LOADS INTO LOCATIONS 77452'"71177 OCTAL PLUS 0.1,2 US~O 
TO BCOT STRAP IN. 

IBM 0709 PROGRAI-' LIBRARY ABSTRACT 

0109 S69SESlOU2 AVAILABLE PRIOR TO JANUARY 1962 

II GENERAL OUTPUT PROGRAM 
TO SET UP AND [lRINT ONE LINE - 72 OR 120 COLUMNS - OR TO 
OUTPUT A COMPLETE LINE TO II SPECIFIED TAPE. on OaTH. ANY 
DESIRED FORMAT MAY fiE USEe AND CONVERSIONS fROM FLOATING 
f\IN~RY TO FIXED DECIMAL, FlOATlNG BINARY TO FLOATING DECIMAL 
OR FIXED BINARY TO FIXED DECIMAL ARE MADE AS INO!CI\Tf:D .. 
OUTPUT IN HOLLERITH fiNO OCTAL CAN ALSO BE DONE. LOCATIONS TO 
BE CUTPUT ~f,'f fiE INDEXED IF DESIRED .. THE SHARE 2 BOARD IS 
USED FOR ON-LI~~ OUTPUT. 

0709 60SWOCTS AVAILABLE PRIOR TO JANUARY 1962 

CARD TO rAPE SI~ULATOR. 
114 SIMULATOR. READS 1-"0LLERIlH OR COLUMN BINARY FROM CHANNEL 
A CARD READER AND WRITES BCO OR BINARY RECORDS ON TAP~ .. TAPE 
ADDRESS GIVEN IN KEYS AND KEYS CONTROL REWINDING BEFORE AND 
AFTER. INSERTS PROPER LOOK-AHEAD .... ORDS. RUNS AT CARD READ 
SPEED FOR ANY TAPE .. CONTROL CARDS TO INSERT END OF FILES AND 
TO SIJ-'ULATE CLEAR LOAD CARDS. 

0109 605wDLC2 AVAILABLE PRIOR TO JANUARY 1962 

SElECTIVE PROGRAM TRACE. 
WHEN ENTERED VIA AN STR, PRINTS ON-LINE THE OCTAL LOCATION 
OF THE STR 

0709 60SWOLCC AVAILABLE PRIOR TO JANUARY 1962 

SElECTIVE PROGRAM TRACE .. 
WHEN ENTERED VIA A TSX, PRINTS ON-LINE THE OCTAL LOCATION 
OF THE TSX 

0709 6191BSQRM AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINT SQUARE ROOT SUBROUTINE 
ADDENDUM TO IB SQR. CCRRI 701, 682 
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L6M 0709 PROGRAM LIBRARY ABSTRACT ................................................................. 
0709 633WOCRD AVAILABLE PRIOR TO JANUARY 1962 

BUFFERED CARD-INPUT SUBROUTINE 
READS HOtLER ITH CARDS AND TRANSLATES TO BCD .. 
CHECKS FOR LLLEGAL PUNCHES. 

0109 633WDOMFP AVAILABLE PRIOR TO JANUARY 1962 

OCTAL MNEMONIC FLOATING POINT CORE DUMP 
DUMPS CORE IN OCTAL WITH OR WITHOUT MNEMONICS, OR IN FLOATING 
POINT, USES CONTROL CARDS OR KEYS. LOSES CELLS O,ltZ. 
DUMPS PANEL AND THEN DUMPS FROM CONTROL WORDS. PANEl AND 
CORE r;AY OE RESTORED AND PROGRAM CONTINUEO .. CORR.19'i,835,872 

0109 651WOTPS AVAILABLE PRIOR TO JANUARY 1962 

TAPE TO PRINTER/PUNCH SIMULATOR 
SIMULATES 717 PRINTER WIT'" ECHO CHECKING AND OPTIONAL PROGRAM 
CARRIAGE CONTROL. ALSO SI"'ULATES 122 PUNCH FOR BCD DATA .. 

0709 665 [BLG3M AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINt NATURAL LOGARITHM OF NORMALIZED 
ARGUMENT, ABSOLUTE ERROR LESS THAN 2XI0 TO -S, 
MAX. COMP. Tlf.'E 1.85 MS, 45 LOC. r. 3 ERASABLE 
AT COl-'MON, DOES NOT USE BEGIN AND RETURN MACROS. CORRI 1036 

0709 109RWT"'L AVAILABLE PRIOR TO JANUAR¥ 1962 

110.0 MACHINE LOADER. 
wiLL LOAD RHO-BINARY CARDS AS PRODUCED BY SAP AND 9AP, 
LOGICAL OCTAL CARDS, AND BINARY TRANSFER CARDS, ON EITHER 
THE 704 OR 709. CORR./741 

0709 1t7NA09B8 AVAILABLE PRIOR TO JANUAR¥ 1962 

TAPE DUPLICATION AND/-R C-MPAREC 
PROGRAM TO PRCVIDE A FLEXIBLE BUFFERED TAPE DUPLICATION 
ANDIOR COr-'PARING UTILITY CECK. 

IBM 0709 PROGRAM LIBRARY ABSTRACT ........................................................................ 
0109 778AE I 8CD AVAILABLE PRIOR TO JANUARY 1962 

TRANSLATE CARD IMAGE TO BCD IN COMMON. 
REQUIRES 132 WORDS PlUS UP TO 12 WORDS OF COMMON. CALLING 
SEQUENCE IS TSX PAC,4--PZE A,O,N- WHERE A IS ORIGIN OF 
CARD IMAGE AND N IS NUMBER OF CARD COLUMNS TO BE CONVERTED, 
STARTING WITH COLUMN 1. MAX. N IS 12. INCOMPLETE BCD WORD 
FILLED WITH BLANKS. NO ERROR CONDITIONS. 

0709 19.2AE650C AVAILABLE PR lOR TO JANUARY 1962 

650 TO 704-709 DATA CARD CONVERSION. 
CONVERTS DECIMAL DATA CARDS PUNCHED AS 14 WORDS PER CARD 
5 POSITIONS PER WORD WITH SIGN O-PUNCHED IN UNITS POSITION. 
OUTPUT IS STANDARD SHARE OATA CARD,I.E. 12 WORDS PER CARD. 
INPUT TAPE IS UNIT .dB HOWEVER B¥ CHANGING DECIMAL ADDRESS AT 
LOCATION BEGINr.l ANY CHANNEL A TAPE UNIT MAY BE USED .. 
SENSE SWITCH ONE UP FOR OUTPUT ON TAPE UNIT B3.SENSE SWITCH 
2 LJOWN CAUSES ON-LINE OUTPUT ON THE CARD PUNCH ON-LINE. 
APPROX.' .01 SECONDS PER WORO TIMING COUNTING READING AND 
WR IT I NG T I ME. 

0109 B08GDRCCl AVAILABLE PRIOR TO JANUARY 1962 

709 SELF LOADING ROW BINARY TO COLUMN 'BINARY CONVERTER 

0709 B19GDBOCI AVAILABLE PRIOR TO JANUARY 1962 

709 FOUR CARD ROW BINARY-OCTAl UPPER CARD LOADER 

0109 820RWCSHS AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN CARD IMAGE READ ROUTINE /CSH/S FOR FINP!) 109 
TO READ CARDS IF SSW IS DOWN OR READ INPut TAPE IF SSW 1 IS 
UP_" ' 

0709 824LLFLCA AVAILABLE PRIOR TO JANUARY 1962 

flOW CHART ANALYSIS BY BCOLEAN MATRIX MANIPULATION 
DETECTS EoRRORS IN COr.;NEllTIVITY OF FLOW CHARTS UP TO 500 BOXES 
BY TREATtNG A flOW CHART AS A BOOLEAN MATRIX .. WILL ALSO OE
TER~INE SUBPROGRAMS IN THE FLOW CHART IF INFORMATION ABOUT 
DATA FLOW IS GIVEN .. PRINTS COMPLETE LIST OF INPUTS AND OUT
PUTS CF ANY SPECIFIED BOX. PROGRAM SHOULD ALSO BE USEFUL FOR 
NETWORK ANALYSIS AND OTHER PROBLEMS INVOLVING BOOLEAN MATRIX 
MANIPULATION. 

IBM 0109. ~ROGRAM LIBRARY ABSTRACT ................................................................... 
0109 839IBEX01 AVAILABLE PRIOR TO JANUARY 1962 

OOUBLE PREC. FLOATING PT EXPONENTIAL SUOROUTINE 
X BETl-iEEN -88 AND &88, 14.55 MS FOR EXP/X/, 14.93 MS FOR 
EXP/-X/, 141 LOCATIONS & 10 ERASABLE. 

0109 841RCPEVL AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT POLYNOMIAL EVALUATION ROUTINE FOR 109 
EVALUATES A POLYNOMIAL OF DEGREE N WITH REAL COEFFICIENTS. 
CALCUlATI.ON OF FIRST AND SECOND DERIVATIVES IS OPTIONAL. 

0709 B60RWCF AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES CURVE-FITTING ROUTINE 
US I NG OR THOGONAL POL YNOM IAL S 104-109 FORTRAN FAP 
STATISTICAL VALUES I,NDIC.ATING RELIABILITY 
OF THE DERIVATIVES ARE PROVIDED.WEIGHTS OTHER 
THAN ONE MAY BE OPTIONALLY PROVIDED"THE MINIMAZATION 
MA,Y BE OPT[ONALLY CONSTRAINED TO FORCE UP TO SEVEN 
OF THE LOW-ORDER COEFFICIENTS TO VANISH.421 CelLS 
PROGRAM PLUS TEMPORATIES. CORRI 920 

0709 B15RCFNSC AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN TO SQUOZE CONVERTER 
PRODUCES AN SOS PERIPHERAL INPUT OR PUNCH TAPE FROM A FORTRAN 
CO~PIlATION OUTPUT TAPE. IF THE FNSQ OUTPUT TAPE IS USED 
DIRECTLY AS SOS COMPILATION INPUT TAPE,A SQ DECK RESULTS .. THUS 
A FORTRAN PROGRAM MAY BE DEBUGGED USING THE SOS DEBUGGING 
TOOLS. ALTERNATElY, AN SOS SYMBOLIC DECK MAY 8E PUNCHED fROM 
THE FNSQ OUTPUT TAPE. THIS SYMBOlIC OECK IS THEN SUITABLE FOR 
INCORPORATION INTO AN EXISTING SQUOZE OECK VIA MOD PACKAGE 
AllOWING FORTRAN SU8ROUTINES TO BE USED IN SOS PROGRAMS .. 

0709 885VGVPRO AVAILABLE PRIOR TO JANUARY 1962 

VECTOR TRIPLE CROSS PRODUCT 
THIS ROUrINE PRODUCES THE VECTOR Y - W X IU X VI 
RESl.!LTING FRO'" THE VECTOR PRODUCT OF W WITH U X V. 
THESE BEI,NG 3-COMPONENT VECTORS.. BO LOCATIONS 
ARE REQUIRED. 709 TIMING IS 4.04 MS. 

LBM 0709 PROGRAM LIBRARY ABSTRACT ...................................................................... 
0709 8B'1PPTDAC AVAILABLE PRIOR TO JANUARY 1962 

TAPE OUPlICATE AND CO~PARE 
THE PURPOSE OF THIS ROUTINE IS -- III TO MOVE RECORDS AN~/OR 
FILES OF BINARY ANDIOR BCD INFORMATION FROM ANY TAPE OR TAPES 
ON CHANNEL A TU ANY TAPE OR TAPES ON CHANNEL B, AND 121 TO 
COMPARE ANY NUMBER OF RECORDS ANDIOR FILES OF BINARY AND lOR 
BCD INFOR~ATICN FROM ANY TAPE OR TAPES ON CHANNEL A WITH ANY 
TAPE OR TAPES ON CHANNEl B. 

0709 B89GDBCnC AVAILABLE PRIOR TO JANUARY 1962 

COPY BCD TAPE ROUTINE 
32K 709 2 CARD SELf-LOADING. COPIES N NUMBER OF BCD 
RECORDS OR 1 BCD FILE FROM TAPE A2 TO 81. USES 
SWITCI-ES 1 C 2 .. 

0709 892RWLN3F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT 709 NATURAL LOGARITHM SUBROUTINE 
TO COI~PUTE THE NATURAL lOGARITHM OF A NORMALIlEO 
FLOATING-POINT NUMBER CORR/1166 

0109 893RWAF3F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POtNT ARC FUNCTION SUBROUTINE 
TO COf/PUTE THE ARCSIN AND ARCCOS lOR ARCTAN AND 
ARCCOT! OF A NORMALIZED flOATING-POINT NUMBER CORR.983 

0109 921VGKEYS AVAILABLE PRIOR TO JANUARY 1962 

KEYS SEARCH BCD LISTING TAPE ROUTINE 
KEYS IS A ROUTINE WHICH WILL SEARCH A BCD LISTING TAPE 
OF A pROGRAM AND LIST ALL INSTRUCTIONS REFERRING TO A 
LOCATION SPECIFIED BY ENTERING IT INTO THE MQ KEYS. 

0709 922AXSFDl AVAILABLE PRIOR TO JANUARY 1962 

SELECTIVE F"lLE DUPLICATOR ROUTINE 
A ROUTINE THAT COPY ANY O"P ALL OF THE FILES OF 1 INPUT REEL 
ONTO 1 OR 2 OUTPUT REELS. THE REGORDS MAY BE OF VARIABLE 
LENGTH. 



IBM 0109 PROGRAM LIBRARY ABSTRACT ....................................................................... 
0109 9Z3RWMA4F AVAILABLE PRIOR TO JANUARY 1962 

AROC ATMOSPHERE OF 1959 
TC APPRO.lCIMUE THE OENSITY,PRESSURE.TEMPERATURE AND SPEED 
OF SOL:ND OF ANY ALTITUDE IN THE GIVEN RANGE 

0109 9.24RWMASF AVAIl.ABlE PRIOR TO JANUARY 1962 

AROC ,",OOEL AnOSPHERE OF 1959 
TO APPROXIMATE THE DENS 1 TV, PRESSUR'[, TEMPERATURE AND SPEED 
OF SOUND OF ANY ALTITUDE I~ THE GIVEN RANGE .. CORRI 1091 

0709 921MA POL Y AVAILABLE PRIOR TO JANUARY 1962 

ROOTS OF POLYNOMI AL WITH REAL COEFF It tENTS 
SINGLE PRECISION FLOATING POINT COMPUTATION FOR THE REAl 
AfIoO COMPLEX ROOTS OF A REAL POLYNOMIAL BY NEWTON-RAPHSON 
OR MOOIFLED BAIRSTOW METHOD. STORAGE 389&.3N&1 PLUS 5 COMMON 

0109 933NOANAV AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PURPOSE ANALYSIS OF vARlANCE PROGRAM 
PROGRAM 1'0 CARRY OUl' ANALYSIS OF VARlANCE OF ANY DESIGN OF 
NO PlORE THAN 8 fACTORS OR 2000 DATA FOR WHICH A YAllD 
ANALYSIS EXLSTS 

0109 934NOLSQ AVAILABLE PRIOR TO JANUARY 1962 

A LEAST SCUARES ITERATION 
SUBROUTINE TO CARRY OUT A~ ITERATIVE LEAST SQUARES FIT OR 
MINIMIZATION OF A MORE GENERAL FUNCTION OF SEVERAL VARIABLES 
WORKING ENTLRELY IN TERMS Of FUNCTION VALUES 

0109 93SNGBSF AYAILABLE PRIOR TO JANUARY 1962 

BINARY SE,ARCH, FORTRAN 
PERFORMS RAPID SEARCHING OF AN ORDERED TABLE .. 
WRITTEN IN FAP FOR USE AS A FORTRAN SUBPROGRAM. 
REPORTS THE INDEX OF THE TABLE ENTRY EQUAL TO 
ICR NEXT HIGHER THANI THE ARGUMENT 
AS A FORT-RAN INTEGER VARIABLE. 
A FLAG INTEGER VARIABLE IS SET EQUAL 
1'0 LERO IF THE ENTRY WAS FOUND IN THE TABLE, 
AhO SET TO ONE I F NOT FOUND. 

IBM 0709 PROGRAM" LIBRARY ABSTRACT ................................................................... 
0109 936LLM~IP AVAILABLE PRIOR TO JANUARY 1962 

MATRIX MANIPULATING INTERPRETIVE PROGRAM FOR THE 109 
THIS ABSTRACTION IS A GENERAL PURPOSE INTERPRETIVE PROGRAM 
FOR SCLVING MATRIX EQUATIONS AND FOR PERFORMING OPERATIONS 
ON f!ATRICES .AND VECTORS. INSTRUCTIONS ARE READ IN LL MHIP 
LANGUAGE AND THE INDICATED OPERATIONS ARE PERFORMED ON 
MATRICES AND VECTORS READ FROM DATA CARDS. CORR. 9B7 
CORR 1139 

0109 93B VGRECC AVAILABLE PR lOR TO JANUARY 1962 

eRROR CORRECTlON CODE READER 
THIS PROGRAM REMOVES HAMMING CHECKSUMS FROM A RECORD 
AND CORRECTS IT IF NECESSARO AND POSSIBLE 
ITS CALLING SEQUENCE IS AS FOLl.OWS 
TSX RECC,4 
A .. N 
eRROR RETURN 
NORMAL RETURN WITt At - TO ORIGINAL RECORD COUNT 
WHERE A IS THE RECORD ORIGIN 
AND N IS THE RECORD COUNT 

0109 938VGWECC AYAILABLE PRIOR TO JANUARY 1962 

ERROR CORRECTION CODe WR ITER 
THIS PROGRAM EXPANDS A RECORD TO INCLUDE HAHM9N7 CHECKSUMS 
FOR THE PURPOSE OF ERROR CORRECTION 
ITS CALL t.NG SEQUENCE IS AS FOLLOWS 
TSX WECC,4 
AIIN 
NORMAL RETURN WITH AC - HAMMING RECORD COUNT 
WHERE A IS THE RECORD ORIGIN 
ANO N IS THE RECORD COUNT 

0109 941RWHY3F AYAIlABlE PRIOR TO JANUARY 1962 

FLOANNG-POINT 109 HYPERBOLIC SINE ANO HYPERBOLIC 
COSINE SUBROUTINE TO COMPUTe THE HYPERBOtlC SINE 
AND HYPERBOLIC COSINE OF A NORMALIZED FLOATING-POINT 
ARGUMENT. REQU IRES 95 & S COMMON. 

!: ~ .. ~ !~: .. ::~~~:~ .. ~! ::::! .. ::: !::~! .................. . B - 709 

0109 942MLPUNB AYAILABl.E PRIOR TO JANUARY 1962 

BINARY PUNCHING SUBROUTINE 
WRITES A CHECKED BIS TAPE WlTH RECORDS TO PUNCH 
EITHER ROW OR COLUMN BINARY CARDS ON THE TYPE 122 
PERIPHERAL PUNCH. SEQUENCeS CARDS" BY ONES IN COLUMNS' 
15, 16 AND 17. REQUI,RES 118 CELLS OF CORE. PUNCHES 36 
BIT CHECK-SUM WHICH DOES NOT INCLUOE 1-9 CONTROL 
PUNCHES IN THE CASE OF A COLUMN BINARY CARD. 

0109 9,4S,RWREQX AVAILABLE PRIOR TO JANUARY 1962 

TC ROTATE A GIVEN VECTOR X FROM THE EQUINOX OF 
19S0.0 TO OTHER EQUINOYES, AND VICE VERSA. 
REQUIRESIlI CEllS, PROGRAM AND CONSTANTS 
3CELl.S CO~HON, THROUGH & 2. TIME .9BMS. TO ROTATE 
VECTOR PLUS 1.47H5.TO COMPUTE MATRIX. 
PROGRAM CAN RUN ON 1090-709-104 WITHOUT MODIFICATIONS 

0709 946RWFEQX AVAILABLE PRJOR TO JANUARY 1962 

FORTRAN WRITE-UP OF RW RECX.SPACE REQUIRED-12Z CELLS 
TlMING-I.0SMS. TO ROl'ATE VECTOR PLUS 1.41MS. TO 
COMPUTE MATRIX. CAN RUN ON 1090-109-704 WITHOUT 
MODIFICATIONS 

0109 947MlAS63 AVAILABLE PR lOR TO JANUARY 1962 

GENERAL PURPOSE OUTPUT PROGRAM. 
BUFFERED YERSION OF AS63 FOR THE 109/90. OPERATES ON CHANNEL 
A. PROVLDES FOR SAHPLING OF LINES GOING TO TAPE UNlJER SENSE 
SWITCH ceNTROL .. FLOATING FaRHAT HAS TRAILING eXPONENT AND 
MANTI SSA IS HEADED BY A OEC IHAL PO INT. ON LINE PR INTtNG DOES 
NOT SIMULATE PROGRAM CONTROL OF PERIPHERAL PRINTER. 

0109 948MLRBCO AVAILABLE PRIOR TO JANUARY 1962 

Ot-;-LI~E BCD CARD READ ROUTINE 
READS A BCD CARO THRU ON LINE CHANNEL A CARO READER. 
ERROR RETUPN FOR NON HOLLERITH CHARACTER. REQUIRES 92 
CELLS OF CORE. 

IBM 0109 PROGRAM LIBRARY ABSTRACT 

0709 949WDFAP AVAILABLE PR lOR TO JANUARY 1962 

FAP ASSEM8LY PROGRAM 
THIS DISTRIBUTION CONSISTS OF THE PROGRAM LISTING AND 
EXTENDED PROGRAM WRI.TE-UP FOR THE FAP ASSEMBLY PROGRAM 
THIS PROGRAM WRITE-UP IS INTENDED AS A GUIOE TO SYSTEM 
PROGRAIo'MERS WHO WtSH TO MODIFY FAP, OR WISH TO BORROW 
PORTIONS OF THE CODtNG FOR USE IN OTHER PROGRAM"!ING SYSTEMS. 
THE FAP PROGRAM, TOGETHER WITH ALL INFORMATION PERTAINING TO 
ITS USE, ts AVAILABLE FROl' IBM AS PART OF THE 709 FORTRAN 
SYSTEf'. OROINARY FAP USERS WILL NOT REQUIRE THE MATERIAL 
tN THIS DtSTRIBUTION. 

0709 951NA0839 AVAILABLE PRIOR TO JANUARY 1962 

BINARY SEARCH ROUTINE NA 839 
RAPID SEARCHING OF A TABLEC TADLE MUST CONSIST 06 FULL WORDS 
IN LOGICALLY INCREAStNG ORDER. LAS COMPARE IS USED. THE 
ROUTINE STORES IN INDEX REGISTER 1 THE LOCATION IN THE TABLE 
OF THE ENTRY CORRESPONDtNG TO IE-UAL TO OR NEXT LARGER THANI 
THE ARGUMENT. INDICATORS ARE OESTROYED. liiOX RGSTR 2 IS SAVED 

0109 951NA0925 AVAILABLE PRIOR TO JANUARY 1962 

BINARY AND OCTAL LOADER 
109 LOADER TO LOAD STANDARD 704 BINARY CARDS INTERMIXED WITH 
OCTAL PATCHES. OCTAL CARDS ARE TO HAVE LOCATION IN COLUMNS 
2-6 AND WORD IN COLUMNS 7-18 

0109 951NA9011 AVAIl.ABLE PRIOR TO JANUARY 1962 

104 ROW BINARY TO COLUMN BtNARY CONVERSION. 
READS 104 ROW BINARY CARDS AND PUNCHES OUT 704 COLUMN BINARY 
CARDS WUH 9-1 PUNCH IN COLUMN 1 

0109 9S1NA9012 AVAILABLE PRIOR TO JANUARY 1962 

104 ROW BINARY TO 709 COLUMN BINARY CONVERSION. 
READS 104 ROW BINARY CARDS AND PUNCHES OUT 709 COLUMN BINARY 
CARDS wiTH 9-7 PUNCH IN COLUMN,1 AND WITH FOLDED CHECKSUM 

247 



248 

IB~ 0709 PROGRA/J LIBRARY ABSTRACT 

0709 9S3RIojfWBL AVAILABLE PRIOR TO JANUARY 1962 

EQUATOR--ECLlPTfC ROTATION-ROTllTE A GIVEN VECTOR 
ABOUT THE -X-AXIS THROUGH THE OBLIQUITY OF THE 
ECLIPTIC .. B6 CEllS,PROGRAM AND CONSTANTS 
2CELLS OF COlo'MON,THROUGH COMMON T 1.T1MING-.)3MS. 
Te PERFORJo: nlE ROTATlON-.4BMS. TO COMPUTE THE MATRIX 

0109 954RWFOOL AVAILABLE PRIOR TO JANUARV 1962 

ECUATOR-ECLIPTTC ROTATION 
FORTRtlN WRITE-UP OF RW ROBL.ROUTE A GIVEN VECTOR ABOUT 
THE X-AXIS THRCUGH THE OBLICUITY OF THE EClIPTlC. 94 CELLS 
REQUIRED.J5MS.TO PERFORM THE ROTATION-48MS.TO COMPUTE 
THE MATRIX. 

0709 955VGGASP AVAILABLE PRIOR TO JANUARY 1962 

GENERAL AMORTIZATION SCHEDULE PROGRAM 
THIS PROGRAM PRODUCES A SCHEDULE GIVEN AT LEAST THREE 
OF HIE FOllOWING-- LOAN AMOUNT.RATE OF INTEREST, NUMBER 
OF PAYME'NTS, MONTHLY PAYMENT. OUTPUT IS ON TAPE, PRINTER. 
O~ CARDS. FOR MISSING PARAMETER. THERE IS AN OPTION 
WHICH SUPPLIES /JISSING VALUE IN LIEU OF SCHEDULE. DATA 
MAY BE READ FROM READER OR TAPE. MAXIMUM PERI0D-- 50 
YEIlRS .. MAXI"'U~ NUMBER OF CASES -- 99. 

0109 <J56LCPSN AVAILABLE PRIOR TO JANUARY 1962 

PO I SON 
THIS CODE COMPUTES THE PROOABILITY DISTRIBUTION OF AN 

HECTRON ~ULTIPUER FOR ONE INCIOI::NT ElECTRON, USING 
THE POISSON DISTRIBUTION. 

01U9 961PPPEST AVAILABLE PRIOR TO JANUARY 1962 

PERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR 
PEST IS AN ASSEMBLY ROUTINE FOR USE ON THE IBM 709 
FOR TRANSLATING IBM 1401 PROGRAMS WRITTEN IN THE 
PEST LANGUAGE INTO 1401 MACHINE LANGUAGE. CORR! 972,lOB3 

IBM 0709 PROGRAM LIBRARY ABSTRACT ......................... "." ....................................... . 
0709 96JIB9FES AVAILABLE PRIOR TO JANUARY 1962 

FORECIISTING ElY ECONOMETRIC SYSTEMS 
ESTIMATES THE COEFFICIENTS OF A SYS. OF LINEAR STOCHASTIC 
EQUAT IONS BY LIMITED-INFORMATION, TWO-STAGE LEAST-SQUARES, 
AND FULL-INFO. COVARIANCES OF ESTIMATES ARE COMPUTED. 

AlSO REOUCEO-FDR1-4 EQUATIONS FOR COMPLETE SYS. CAN HANDLE 
UP TO 70 EQUATS .. IN 70 DEPENDENT VARIAALES AND 70 INDEPEN
DENT VARIABLES FOR 5000 OBSERVATIONS. CORR! 1015,1106 

0709 978WOIOF AVAILABLE PRIOR TO JANUARY 1962 

loWPC BUFFERED 110 PACKAGE FOR 709 FORTRAN. 
!SEPTEr~B,ER 1960 FIELD-TEST VERSION! 
A COMPLETE SET OF ROUT. TO REPLACE THE I/O RO'UTINES IN THE 
709 FORT. LIBRARY .. THIS SET PROVIDES TAPE BUFFERING FOR ALL 
FORTf<AN PROGRAMS. NO CHANGE IS REQUIRED IN FORTRAN SOURCE 
DECKS OR IN PREVIOUSLY COMPILED OBJ. DECKS. OTHER FEATURES 
PROVlt;E FILE SKIPPING. RECORD PREVIEWING, AND DIAGNOSTIC 
ERROR CO/JMENTS. FAP LANG. PROGRAMS CAN USE NON-CONVERTING-
TRANSMISSION FEATURES .. THERE ARE SOME RESTRICTIONS.CORR! 1044 

0709 982P.WSI2F AVAILABLE PRIOR TO JANUARY 1962 

SI1-4PSCNS RULE FLOATING-POINT INTEGRATION 
TO GENERATE A SEQUENCE OF EQUALLY SPACED ARGUMENTS IN 
THE IfloTERVAL A TO B AND TO EVALUATE THE DEFINITE 
INTEGRAL OF A FUNCTION FIXI OVER THE INTERVAL. 
REQUIRES 78 CElLS r. 1: CO/o'MON .. COMMON NEED NOT BE 
PRESERVED BETWEEN ENTRANCES. TIMING IS 0 .. 562 r;. 
0.250 !Nr.lI ,,",S. 

0709 gB4RWBF7F AVAILABLE PRIOR TO JANUARY 1962 

ALL OR(}E'RS OF BESSEl FUNCTION J SUB K TIMES l OR I 
St.:B K TIMES Z FOR COMPLEX 2 .. GIVEN AN INTEGER N GREATER THAN 
OB. EOUAl TO a AND A COMPLEX ARGUMENT Z - X I: THE PRODUCT 
UF LOIo.ER CASE I AND y, THIS SUBROUTINE COMPUTES THE 
BESSel FUNCTIONS J SUB ~>jIMES lOR, OPTIONALLY, I SUB 
K TIMES l FOR K - O,I, .... ,N .. RECJUIRES PROGRAM 46B CelLS 
CO"'to'ON 15 CelLS. TIMING IS APPROX .7L & 2 MS., WHERE 
L - KOVER 2. 170901 CORR!1l61 

taM 0109, PROGRA"', LIBRARY ABSTRACT 

0709 9a5RWBF8F AVAILABLE PRIOR TO JANUARY 1962 

All ORDERS OF THE BESSEl FUNCTIONS Y SUB K TIMES lAND 
J SU8 K TIMES l FOR COMPLEX 2.. GIVEN AN I NT EGER N GREATER 
THAN OR EQUAL TO 0 AND A COMPLEX ARGUMENT 2 - X E. THE 
pRODUCT OF LOWER CASE I AND Y, THIS SUBROUTINE COMPUTES 
THE BESSEL FUNCTIONS Y SUB K TIMES Z AND J SUB K TIMES I 
FOR K - O,l' ...... ,N. REQUIRES PROGRAM 790 CELLS-COPMON 
18 CEllS. TIME TO COMPUTE Y SUB 0 IS ABOUT 5 t; .1l MS. 
MAXIMUM TIME TO COMPUTE Y SUB I, ....... Y. CORR/1l62 

0709 9,90RWLE4F AVAILABLE PRIOR TO JANUARY 1962 

LINEAR EQUATION SOLVER OF BAND MATRICES 
GIVEN A LINEAR MATRIX EQUATION AX-B. THIS ROUTINE FINDS 
THE SOLUTION WHERE /!( IS A BAND MATRIX OF DIMENSION N X 
IKl&K2&lI AND B IS OF DIMENSION N X M. REQUIRES BOZ CElLS 
OF PROGRAM AND CONSTANTS .. 5 CElLS OF COMMON THROUGH 
COto'MON £. 4. CORRI 1049 

0709 991MACE02 AVAILABLE PRIOR TO JANUARY 1962 

DFTERM INANT EX PANS ION 
THIS IS A 709 ROUT(NE THAT CALCULATES THE CHARACTERISTIC 
ECUATION OF M OF THE DETERMINANT M t I LAMDA. REQUIRES 
)30 HORDS & COMMON THRU COMMON t; 2N &. 5. WHERE N -ORDER 
OF f"lITRIX 

0709 995FOEDIT AVAILABLE PRIOR TO JANUARY 1962 

709 SYMBOLIC TAPE EDITING PROGRAM 
EDITS A SYMBOLIC MASTER TAPE BY INSERTING, DELETING. 
OR CHANGt.NG SpECIFIED RECORDSC 

0709 '197MLCVRT AVAILABLE PRIOR TO JANUARY 1962 

BINARY TO acs INTERGER CONVERSION 
CONVERTS A SIGNED BINARY INTEGER TO A 6-CHARACTER BCD WORD 
MAXIMUM ABSOLUTE VALUE FOR ARGUMENT IS 999999 
ARGUMENT IN Me RESULT IN MQ 
PRODUCES NEGAT(VE RESULTS FOR NEGATIVE ARGUMENT 
CALLING SEQUENCE TSX CNVRT,4 
ERReR RETURN, ARGUMENT EXCEEDS 999999 IN ABSOLUTE VALUE 
NORMAL RETURN 

lAM 0709 PROGRAM LIBRARY ABSTRACT ....... ' ......................................................... . 
0709 99BRL0393 AVAILABLE PRIOR TO JANUARY 1962 

TAPE COpy ANO COMPARE 
THIS IS A SElF-CONTAINED PROGRAM TO COPY AND COMPARE TAPE 
FILES OR RECORDS IN BINARY. BCD OR MIXED HODE. 

0709 999RlO:l90 AVAILABLE PRIOR TO JANUARY 1962 

SelF-LOADING BINARY-OCTAL LOHER LOADER 
LOADS ROW BINARY ABSOLUTE DECKS AND OCTAL CHANGE CARDS .. 
QARDSO AND 2 OF THE OUTP:UT DECK CONTAIN IN 9R THE WORDS TO 
BE PUNCHED MANUALLY I.NTO 9L OF CARDS 1 AND 3, AFTER 
-REMOVtNG- THE CONTROL INFO FROM THE 9L OF CARDS 1 AND 3. 
CARDS 0 AND 2 SHOULD THEN BE DISCARDED .. 

0709 IQOORSEDTl AVAILABLE PRIOR TO JANUARY 1962 

SOUOIE TAPE EDITOR 
THIS PROGRAM foI'AINTAINS A III!ASTER TAPE CONTAINING 
SCUOIE DECKS IN MOCK-DONALD BUFFERED FORMAT. IT wILL 
ALSO SElECT DECKS FROM THE MASTER AND lOR TAPES 
CONTAINI.NG SOUOIE DECKS IN CARD IMAGE FORM AND MERGE 
THEM WITH MODIFICATION PACKAGES IN ORDER TO PRODUCE 
A SYSPIT SULTABLE FOR RUNNING BY 50S. MUST BE RUN 
UNOER CONTROL OF THE MOCK-DONALD MONITOR. CORRI 1047 

0709 1001NAB600 AVAILABLE PRIOR TO JANUARY 1962 

NORMAL PROBABILITY - ORDINATE AND AREA M. SINGLETON 
A FORT. SU8ROUTINE WHICH COMPUTES THE ORDINATE AND lOR AREA 
OF EITHER OF 2 CLOSELY RELATED FORMS OF THE NORMAL PROBA-
BILITY FUNCTION .. WHEN AREA OF EITHER FUNCTION IS TO BE 
DETERMINED, IT .. lAY BE OBTAINED IN ANY ONE FIYE DIFFERENT 
FORto'S OF AREAL SEGMENT - CENTRAL, SEMICENTRAl, TWO TAIL, 
SINGLE TAIL. OR CUMULATIVE FROM MINUS INFINITY. THE CALL 
STATEMENT REQUIRES AN ABSCISSA ARGUMENT, FUNCTION TYPE AND 
FORM SPEOIFICATION. ERROR INDICATION IS PROVIDED AND THE 
ANSWER!S! ARE SINGLE PERCISION. 

0709 1002N48610 AVAILABLE PRIOR TO JANUARY 1962 

INVERSE NORMAL PROBABILITY FUNCTIONS M. SINGLETON 
A FORTRAN SUBROUTINE WHICH COMPUTES THE A8CSISSA X WHEN 
EITHER THE AREA OR DERIVATIVE VALU FOR EITHER OF 2 CLOSELY 
RELA TED FORMS_ OF NORMAL PROBAB I LITY FUNCTION ] S SPEC I FlED 
IF THE ABSCISSA VAltJE IS TO, BE DETERMINED AS A FUNCTION OF 
AREA, ANY ONE OF FIVE DIFFERENT AREAL FORMS MAY BE USED AS 
INPUT - CENTRAL, SEM[CENTRAL. 2-TAIL, SINGLE-TAIL, OR CUM
ULATIVE FROM MINUS INFINITY. THE CALL STATEMENT REO. TWO 
PIECES OF INPUT - AN AREAL OR_ORDINATE VALUE -AND FUNCTION 



0709 l007RLO}95 AVAILABLE PRIOR TO JANUARY 1962 

STUDENT INPUT-OUTPUT 
INTERPRETIVE INPUT-OUTPUT COMPATIBLE WITH SMASHT IN 50S. 
FIXED POINT EXteRNAL TO MACHINE, FLOATING POINT INTERNALLY .. 

0109 1009WOSERI AVAILABLE PRIOR TO JANUARY 1962 

UPCATE SYMBOLIC PROGRAM TAPE USING SERIAL NUMBERS. 
UPDATES SYMBOLIC PROGRAM DECK ON TAPE BY INSERTING, DELETING, 
AND RE-ORDERING RECORDS, USING LABELS IN COLUMNS 13-80 fOR 
CCNTRCL.. WILL RELABEl IrS OUTPUT. OR COPY ULD LABELS .. 
REQUIRES 109 FORTRAN MONITOR AND WD IOf. CORRI IOS3 

0109 l016RWAnF AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT 1090 ARCTANGENT SUtJROUTlNE COMPUTES 
THE ARCTANGENT IN RADIANS OF A NORMALIlED FlOATING
POINT NUMBER .. SPACE RECUIRED 15(.6 COMMON .. VOIDS 01ST .. 860 

0709 102SWPK006 AVAILABLE PRIOR TO JANUARY 1962 

[NPUT PROGRAM UNDER SENSE UGH CONTROL 
READS DECIMAL, OCTAL OR BCD INFORMATION FROM A BCD TAPE OR 
PUNCHED CARDS, CONVERTS TO IHNARY AND STORES THE RESULTS IN 
CORE STORAGE.. TH[ PROGRAJII USES Hm BUFFERS /COHMON STORAGE/ 
TO MAKE USE OF THE S IMUl TANEOUS READ-WR ITE/COMPUTE FEATURE 
OF THE COMPUTER ... HIS IS A MODIFIED VERSION OF THE 70 1• 

PROGRAM, NY INP2. PROGRAM USES 585 LOCATIONS PLUS 8t COMMON. 

0109 1026WPKOOl AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL 
CONVERTS BINARY NUMBERS TO DECIMAL NUMBERS IN BINARY COOED 
DEC1MH FORM AND WRITES TtESE ON TAPE OR PRINTS THEM ON THE 
ON-llI'I:E PRINTER. THE PROGRAM USES TWO BUFFERS ICOMMON 
STORAGE/ TO HAKE USE OF 1&E SIMULTIN50US RSI4-WR9TE/COMPUTE 
FEATURE OF THE COMPUTER. THIS IS A MODIFIED VERSION OF THE 
104 PROGRA~. NY OUT2. PROGRAM USES 591 LOCATIONS PLUS 118 
CO~flO"'. CORRC/l114 

0109 1021RSIPLv AVAILABLE PRIOR TO JANUARY 1962 

709/1090 IPl-V INTERPRETIVE SYSTEM 
INTERPRETS AND EX.ECUTES PROGRAMS WRITTEN IN THE IPl-V 
LANGUAGE. WRITTEN IN THE FORM OF A SUBROUTINE, IT MAY 
USED INDEPENDENTLY OF. WITH, OR AS PART OF SOS. 

IBM 0109 PROGRAM LIBRARY ABSTRACT ..................................................................... 
0109 1031RL0400 AVAILABLE PRIOR TO JANUARY 196? 

BI EOITOR FOR PROGRAMMED 1041709/90 COMPATIBIllTY 
PROVIOES THE NECESSARY SIMULATION, MONITORING AND UTILITY 
ROUTINES TO ALLOW THE Ex.ECUTlON OF 10'/ ABSOLUTE BINARY 
PROGRAMS ON THE 709 OR 7090. OPERATES EITHER IN CONJUNCTION 
WITH OR l.NOEPENDENT OF THE SHARE OPERATING SYSTEM /SOS/. 
ORUJiS CAN BE SIMULATED. 
THIS PROGRAM RECUIRES CELLS 0-27/8 AND A PORTION OF UPPER 
MEMCRY EQUAL IN LENGTH TO THE LONGEST RECORD TO BE PROCESSED 
PLUS APPROX.IHATELY 900 CELLS. VOIDS RL-L349 SDA 687 

0709 1032RL0412 AVAILABLE PRIOR TO JANUARY 1962 

RESTART PROGRAM FOR THE BINARY EDITOR /RL 0400/ 
LOADS THE BINARY EDITOR FROM A TAPE~ 

0109 1033BEFAP AVAILABLE PRIOR TO JANUARY 1962 

FAP ASSEMBLY PROGRAM 
THIS DISTRIBUTION INCLUDES A lISTl~G TAPE, A SYM130LIC 
TAPE, A Bl FAP MANUAL, ANC A SHORT WRITE-UP OF THE 
ASSEMBLER AND ITS MONITOR. A SYSHM PROGRAMMERS WRtTE-UP 
SHOULD BE AVAILABLE EARLY IN 1961. 
THE SYMBOLIC TAPE HAS PROPER CONTROL CARDS FOR ASSEMBLY 
BY ,"0 FAP. HOWEVER INDIVIDUAL INSTALLATIONS WILL WANT 
TO REPLACE THE r':ONITOR SUPPLIED BY ONE MEETING TtlE[R 
OWN RECUIREMENT!'a SEE: WRLTE-UP .. CORR/ 1093.1216 

0709 1034SCCSBl AVAILA8LE PRIOR TO JANUARY 1962 

ROW BINARY CARD LOADER 
MODELED AFTER UA CSBI FOR THE 704 

0109 1037SCM002 AVAILABLE PRIOR TO JANUARY 1962 

MATHEMATICAL PROGRAMMING SYSTEM TWO 
A REV I S I ON OF RS MIC A SINGLE PREC lSI ON 1090 CODE US ING THE 
REVISED SIMPLEX METHOD WITH PRODUCT FORM INVERSE~ CAN HANOLE 
P.ROBLEMS HAVING UP TO 200 ROWS. 599 COLUMNS. AND 3488 NON
ZERO ,..ATRIX. ENTRIES .. INCLUDES COMPOSITE, HUL TIPLE OBJECTIVeS, 
INTERRUPT AND PUNCH-OUT ABILITY, USE OF SYSTEM TAPE, AND 
BATCH RUNNING .. CORRI 0 1 

070? 103BRWPCRG AVAILABLE PRiOR TO JANUARY"I9b2 

PRINT CONTROL FOR REPORT GENERATION 
THIS SUBRCUTINE SETS UP AND CONTROLS THE PRINTING OF THE 
OUTPUT FOR A ItFPorn GENERATING PROGRAM. IT FACILITATES THE 
SETTING UP Of PRINT FIELDS.LINES OR PARAGRAPHS FOR 
SP[CIFIC REPORTS AND, IF DESIRED, PROVIDES FOR AUTOMATIC 
P(lGING AND TITLINGa TIlE SUBROUTINE MUST BE USED IN 
CONJUNCTION WITH STl SYSTEM B. 

0709 1039RWPRT9 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL OUTPUT ROUTlNE FOR THE 709. 
RW PRT9 IS A MODIFICATION OF RW PRT2 DIST. NO. 652. RE:QUIRES 
533 CElLS PLUS 10 COMMON. 

0709 1045 WDLOAO AVAIL"ABLE PRIOR TO JANUARY 1962 

709-7090 LOADER PACKAGE 
PROVIDES A FULL SET OF LOADERS FOR USE IN CONJUNCTION WITH 
TH[ -LOAD CAROS- 0:\ -LOAD TAPE- K['f ON THE 709-7090 CONSOLES. 
THIS PACKAGE VOIDS rHSTRIBUT[ONS NUMBERED 521 AND 535 .. 

0709 105501lHC A'J,dLABLE PRIOR TO JANUARY 1962 

BINARY TAPF CORRECTORa NON-SYSTEM VERSION 
IHC 15 A BINARY TAPE CORRECTOR WITH SUBROUTINES WHICH 
PERI"IT TAPE MtlNIPUlATION AND RECORD SEARCI-<WG. CQfHROL 
INFORMATION IS PREPARED IN OCTAL ANO MAY BE ENTERED IN 
THE MQ KEYS OR READ FROM CARDS. NON-SYSTEM VERSION .. 

0109 1063GEQUDE AVAILABLE PRIOR TO JANUARY 1962 

00 SURGE /109-90 CONVERSIC~ OF 104 SURGE:! 
PROVIDES FOR THE DIRECT USE OF 704 SURGE SOURCE PROGRAM DECKS 
TO PRODUCE: 709 OR 7090 PROGRAMS .. REQUIRES A 32K 109 OR 1090 
CORRECTION DIST.1200 

0709 I004RSOKFL AVAILABLE PRIOR TO JANUARY 1962 

OUT OF KLLTER NETWORK flOW ROUTINE ONE 
A~ INLJEPENDENT ROUTINE TO SOLVE CAPACITATED NETWORK FLOW 
PROBLEMS USING A METHOD IN WHICH A MEASURE OF OPTIMALITY IS 
NOT WCRSENED ON ANY ITERATION .. FLOWS HAVE UPPER AND LOWER 
BOUNDS WHICH IJAY BE POSITIVE OR NEGATIVE. NO INITIAL FEASIBLE 
SOLUTION IS NEEDED .. HAS PROVISION FOR SOLVING PROBLEMS WHICH 
V(lRY SLIGHTLY FROM PREVIOUSLY SOLVED PROBLEMS IN MINIMAl 
MACHINE TIME. SOURCE LANGUAGE IS FORTRAN AND FAP. 

IBM 0109 PROGRAM LIBRARY ABSTRACT 

0709 IOB61DAPF AVAILABLE PRIOR TO JANUARY 1962 

SCHEDULING WITH ARBIl'RARY PROFIT FUNCTIONS 
WE CONSIOER A SET OF JOBS TO BE ExECUTED SUCCESSIVELY ON A 
SINGLE FACILITY .. ANY GIVEN JOB RECUIRES THE SERVICES OF THE 
FflCILlTY fOR A KNOWN LENGTH OF TIME. WITH EACH JOB IS GIVEN 
THE PROFIT ASSOCIATED Wll ... COMPUTING THE JOB AT TIME T. WE 
ASSUME THAT THE FACILITY IS TO DE CONSTANTLY IN USE .. ANY 
GIVEN ORDER OF EXECUTION OF THE JOBS IA SCHEDULE I IMPLICITL 
ASSIGNS TO EACH JOB A TERMINATION TIME, AND HENCE A PROFIT. 
THE PROGRAM SEEKS TO fiNO A SCHEDULE WHICt-I YIELDS THE 
MAX.IMUM ACHIEVABLE TOTAL PROFIT .. 

0709 1090NOTlA9 AVAILABLE PRIOR TO JANUARY 1962 

TRACE INSTRUCTION ALTERATION FOR 109 
THIS TRACING PROGRAM IS A POWERFUL TOOL FOR tOENHFYING 
SOURCE OF TRANSFER TO AN UNINTENDED LOCATION OR OF UNDESIRED 
ALTERATION Of MEMORY .. BY ~EANS OF IT THE MACHINE IS DIVERTED 
TO A "'EMORY nUMP AT FIRST TRAPPED TRANSFER OCCURRING 
I"'MEOIATELY BEFORE TRANSHRRING TO A SPECIFIED EFFECTIV( 
ADDRESS OR AFTER ONE OF SEVERAL DESIGNATED LOCATIONS BECOMES 
ALTEREO FROM SP[CIFIED CONTENTS .. 

0709 1l02SE9DUL AVAILABLE PRIOR TO JANUA.RY 1962 

A8SCLUTE BINARY UPPER LOADER ONE CARO 
lOADS A FILE OF At3S0LUTE ROW BINARY CARDS INTO CORE FRU~ ON 
LINE CARD REAOER .. HALTS ON BAD CHECKSUM EXCEPT WHEN TH[RE 
IS A 9 ROw PUNCH IN COLUMN 3 OR A CHECKSU~ IS ZERO .. RECOGIlES 
TRANSHR CAR. USES LOCATIONS 77751 THROUGH 11777 lac TALI 

0109 1118URPLOT AVAILABLE PRIOR TO JANUARY 1962 

PRINTER PLOY BCD TEX.T GENERATOR FOR FORTRAN OUTPUT 
CONSTRUCTS A 120 CHAR LINE OF TEXT SUITABLE FOR OUTPUT WI TH 
AN -A- TYPE FORMAT DESCRIPTION .. THE CALLING SEQUENCE INCLUUES 
A LIST OF CHARACTERS TO BE PLOTTED, A VECTOR OF POSITIONS 
FeR EACH Ct-IARACTER, AND THE LOCATION OF A 20 WORD BLOCK INTO 
WHICH THE LINE IS TO BE STORED FOR SqBSECUENT OUTPUTTING. 
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IBM 0709 PROGRAM LIBRARY ABSTRACT ................................................................. 
0109 1120ATlOC AVAILABLE PRIOR TO JANUARY 1962 

ADDRESS LOCATION SUBROUTINE. 
F (NOS THE LOCATION OF ANY CONSTANT OR VARIABLE IN THE PROGRAM 
VARIABLES MAY BE FIXED OR FLOATING, SUBSCRIPTED OR NOT. 
S'UBSCRIPTS MAY BE EXPRESSIONS OF STANDARD FORTRAN FORM. 

0709 llZINRNRMC AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN MULTIPLE CORRElATION ANALYSIS PROGRAM 
THIS ,PROGRAM IS FOR THE STATISTICAL ANAl·YSIS OF A SET OF 
POINTS IPl, P2 •••• PMI WHERE PI - IXO,Xl, X2 •••• XN/. 
THE PROGRA1~ WIll PERFORM ~ULTIPLE CORRElATiONS OF THE FORM 
X/I/-BIlI&B/21r.B/,3/·Xl31& ••• r.B/N/.X/NI WHERE X/II IS THE 
DEPENDENT VARIAOlE, X/ZIt X/3/ •••• x/N/ ARE INDEPENDENT 
VARIABLE< FUNCTIONS, AND THE B VALUES ARE TO BE STATISTICAllY 
ESTIMATED FRO,", THE DATA. 

0709 1133EL9lUP AVAILABLE PRIOR TO JANUARY 1962 

709 FORTRAN LOAD/UNLOAD PACKAGE 
PROVIOES GREATER INPUT AND OUTPUT FLEXIBILITY WITH 709/7090 
FORTRAN. IT ALLOWS FOR VARIABLE LENGTH BCD TAPE RECORDS UP TO 
315000 WORDS. END OF FILS, AND PHYSICAL END OF TAPE INDICATION 
WHICH MAY BE USED FOR BRANCHING .. IT MAKES USE OF MULTIPLE 
FORMAT STATEMENTS TO DESCRIBE TAPE RECORDS. 1500 WORDS OF 
UPPER STG .. ARE REQUIRED 

0709 1135BWV I PP AVAILABLE PRIOR TO JANUARY 1962 

709 VARIADLE INFORMATION PROCESSING PACKAGE 
709-7090 VIPP, LIKE 704VIPP, IS A COLLECTION OF SUBROUTINES 
DESIGNED TO SERVE AS AN EFFICIENT GENERAL PURPOSE 
DATA PROCESSING PACKAGE CORR./U78 

0709 U36BWVIPM AVAILABLE PRIOR TO JANUARY 1962 

VIPP MERGER .. 
SECOND PHASE OF A GENERAL PURPOSE SORTER. FIRST PHASE IS Ml 
BW VIPS. WILL MERGE VARIABLE LENGTH ITEMS ON ANY PORTIONS OF 
THE ITEMS. OPTIONAL CHECKSUM CONTROL AND RECOVERY PROCEDURE. 
TAPE COUNTS FOR TAPE ERROR DIAGNOSIS .. 2,3 OR 4-WAY TAPE MERGE 
LOGIC. FAVORAALE TIMING. MAY BE RUN AS A SINGLE PHASE MERGER 
TO MERGE 2,3 OR 4 SORTED FILES. 

IBM 0709 PROGRAM LIBRARY ABSTRACT ................................................................. 
0709 1136BWVIPS AVAILABLE PRIOR TO JANUARY 1962 

709 VIPA' SOR.TER. 
FIRST PHASE OF A GENERAL PURPOSE TAPE SORTER .. SECONO PHASE IS 
M3 ew VIPM. WIll SORT VARIABLE LENGTH ITEMS OR NON-VIPP BCD 
MODE TAP:ES ON ANY PORTIONS OF THE ITEMS. OPTIONAL CHECKSUM 
CONTROL ro GUARANTEE THE SORT. RECOVERY PROCEDURE. TAPE 
COUNTS FOR TAPE ERROR DIAGNOSIS. FAVORABLE TIMING. 

0709 1137BW9BUG AVAILABLE PRIOR TO JANUARY 1962 

709 VIPP BUG TRAP. 
DESIGNED TO ASSIST TN CHECKOUT OF PROGRAMS USING SUBROUTINES 
FROM MO BW VIPP. AN IllEGAL CAll WILL CAUSE ON-l tNE INDICA
TION OF THE CALL AND BUG LOCATIONS. 

0709 I"l37BW9SYN AVAILABLE PRIOR TO JANUARY 1962 

709 VIPP SYNONYM DECK 
SCAT EQUIVALENCE DECK TO BE ASSEMBLED WITH SCAT ROUTINES 
USING BW VIPP .. 

0709 1148NODPAT AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION flOATING POINT ARCTANGENT SUBROUTINE 
RATIONAL APP.ROXIMATION METHOD,-INPUT IN AC-MQ DR FROM CORE, 
OUTPUT IN RADIANS, EITHER PRINCIPAL VALUE OR CORRECTED FOR 
QUADRANT, DEPENDING ON OPTION CHOSEN. 256 LOCATIONS i: 14 COM
MON £; NECESSARY DP ABSTRACTION, SUCH AS NO DPAB 

0709 1159MOSORT AVAILABLE PRIOR TO JANUARY 1962 

70917090 GENERALIlED VARIABLE LENGTH RECORD SORT 
THIS GENERALllED SORT PROGRAM PROVIDES A 2-5 WAY MERGE ,BCD OR 
BINARY INPUT OF N REELS, VARIABLE OR FIXED LENGTH BLOCKED 
RECORDS, 1-6 SCATTERED CONTROL FIELDS, INTERRUPT FEATURES, 
OPTIONAL INPUT AND OUTPUT LABElING .. MINIMUM MACHINE REQUtRE
MENT9-''';~ r CHANNel, 6 TAPES &. CD. READER OR 7 TAPES, PRINTER. 
CONTROL CARDS ARE USED TO SPECIFY All SORT PARAMETERS. 
SPECIF-LED LEVELS MAY BE DELETED FROM THE FILE. DUPLICATE 
RECORDS ARE SUMMARIlED OUT. 

0709 1160MDSRST AVAILABLE PRIOR TO JANUARY 1962 

RESTART PROGRAM FOR MD SORT 
USED TO RESTART A SORT AT THE BEGINNING OF ANY PHASE OR MERGE 
PASS. RELOADS CHECKPOINT TAPE INTO CORE AND CHECKS THE TAPE 
TRANSMISSION. 

0709 1163MWRCTC AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN CARD OR TAPE IROW AND/OR COLUMN BINARYI LOADER. 
LOADS FORTRAN PROGRAMS FROM TAPE, FROM CARDS, OR FROM FIRST 
CARDS THEN TAPE.BASICAllY AN EXTENSION OF THE F2 BSS LOADER, 
THE PROGRAM ALLOWS OCTAL CORRECTION AND COMMENT CARDS AT 
OBJECT TIME, AND OPTIONALLY LISTS THESE ON- OR OFF-LINE. A 
MAP OF MEMORY AllOCATION IS ALSO OPTIONALLY LI STED. CARD 
DECKS MAY BE IN ROW OR COLUMN BINARY FORM OR A MIXTURE OF 
BOTH. 

0709 1164MWFOTO AVAILABLE PRIOR TO JANUARY 1962 

INTERRUPT FORTRAN-lOADING TO COpy MEMORY ON TO TAPE .. 
WRITES COPY OF f.'EMORY, AS IT IS WHEN FOTO IS ENCOUNTERED 
DURING LOADLNG BY FRCTC, PRECEDED BY A SElF-LOADING TAPE 
READING PROGRAM, SO THAT THE TAPE MAY BE LATER SIMPLY 
RElOADED AND FRCTC LOADING CONTINUED. FRCTC LOADING RESUMES 
AFTER TAPE IS COPIED./FReTC LOADER PREVIOUSLY DISTRIBUTED. I 

0109" 1170ATRKSJ AVAILABLE PRIOR TO JANUARY 1962 

flOATING POINT OPTIMIZED RUNGE-KUTTA INTEGRATION. 
FIXED INTERVAL OR VARIABLE INTERVAL OPTIMIlED BY A SIMPSQNS 
RULE CHBCK USING DERIVATIVES ALREADY FORMED IN THE 4TH ORDER 
RUNGE-KUTTA PROCESS .. INTEGRATES A SYSTEM OF N FIRST OROER 
DIFFERENTIAL EQUATIONS WITH ACCURACY CONTROllABLE BY RELATIVE 
AND lOR ABSOLUTE CRITERIA FOR EACH EQUATION. COMMUNICATES WITH 
USER-SUPPLIED DERIVATIVE AND CONTROL SUBROUTINES. USES DOUBLE 
PRECISION INTERNALLY TO INCREMENT THE VARIABLES. SPACE 
REQUIRED- 277 WORDS AND 13Ni:9 CELLS OF WORKING STORAGE. 

0709 I171ATRKS3 AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN FLOATING POINT RUNGE-KUTTA INTEGRATION. 
FlXEO INTERVAL OR VARIABLE INTERVAL DPTIMIlED BY A SIMPSONS 
RULE CHECK USING DERIVATIVES ALREADY FORMED IN THE 4TH OROER 
RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM OF N FIRST ORDER 
DIFFERENTIAL EQUATIONS WITH ACCURACY CONTROllABLE BY RelATIVE 
AND/OR ABSOLUTE CRITERIA FOR EACH EQUATION. COMMUNICATES WITH 
USER-SUPPLIED DERIVATIVE AND CONTROL SUBROUTINES. USES DOUBLE 
PRECISION INTERNAllY TO INCREMENT THE 'JARIABLES. SPACE 
RECUIRED- 318 WORDS AND 9NS6 CELLS OF WORKING STORAGE .. 

IBM 0709 PROGRAM LIBRARY ABSTRACT ................................................................. 
0709 1198MICOMT AVAILABLE PRIOR TO JANUARY 1962 

CCMIT - GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION 
USEFUL FOR PRIMARILY NON-NUMERICAL PROGRAMS - TRANSLATION, 
INFORMATION RETRIEVAL, DICTIONARY WORK, FILE MAINTENANCE AND 
SEARCH, FORMAL· ALGEBRA, THEOREM PROVING, SIMULATION, GAME 
PLAYING, TEXT PROCESSING. DATA REOUCTION, ARTIFICIAL INTEllI-
GENCE, ETC. A CONVENIENT, HIGH-LEVEl LANGUAGE - EASY TO USE 
AND QUICK TO CHECK OUT. FEATURES DIRECTNESS OF EXPRESSION, 
EASY USE OF MNEMONICS. BUIlT-tN PUSH DOWN LISTS AND ADDRESS
ABLE STORAGE, FREEDOM FROM FIXED FORMAT AND WORD-LENGTH RE-
STRICTIONS, AUTO. INTERNAL STGE. AllOCATION 1222 

0709 1201NRDICV AVAILABLE PRIOR TO JANUARY 1962 

SINGLE PREC I,S ION TO DOUBl E PREC I S I ON FOR TRAN INPUT 
AllOWS A FORTRAN PROGRAMMER TO READ IN SINGLE PRECISION 
NUMBERS - WITH K DECIMAL ~IGITS IWHERE K IS EQUAL TO OR lESS 
THAN 25/ wITH EXPONENT E IWHERE E IS EQUAL OR lESS THAN 111 
ACCORDING TO A SPECIFIED CARD FORMAT - AND TO CONVERT THESE 
DECIMAL NUMBERS TO DOUBLE PRECISION NUMBERS. 
SHOULD BE USED ONLY WITH THE ROCKETDYNE /SHARE CODE NR/ 
DOUBLE PRECLSJON PACKAGE NPRE .. 

0709 1202NRDOCV AVAILABLE PRIOR TO JANUARY 1962 

nouaLE PRECISION OUTPUT FOR FORTRAN 
AllOWS II FORTRAN PROGRAMMER TO CONVERT A DOUBLE PRECISION 
NUMBER TO K IK EQUAL TO OR LESS THAN 221·DECIMAL DIGITS WITH 
EXPONENT AND PRINT OUT ACCORDING TO A SPECIFIED FORMAT .. 
SHOULD BE USED ONLY WITH THE ROCKETDYNE /SHARE CODE NRI 
DOUBLE PREC I.S ION PACKAGE. NPRE. 

0709 1215AQE073 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION POlONOMIAL ROOT EXTRACTION PROGRAM 
EXTRACTS THE ROOTS OF AN NT& DEGREE POLONOMIAL WITH REAL 
COEFICIENTS. N CANNOT EOCfEO FIFTOe All 6LOIT9NG POINT 
ARITHMETIC IS PERFORMED IN H.E DOUBLE PRECISION MODE. 

0709 1219WDHOLR AVAILABLE PRIOR TO JANUARY 1962 

HOLLERITH WORD GENERATOR 
SUBROUTHIE HOLRTH FACILITATES THE HANDLING OF HOllERITH 
CHARACTERS IN A FORTRAN PROGRAM. IT PLACES A STRING OF 
HOLLERITH CHARACTERS INTO A ONE-DIMENSIONAL ARRAY SO THAT 
THE USER CAN REFER TO THE STRING BY REFERRING TO THE NAME 
OF THE ARRAY .. OCCUPIES 16 LOCATIONS IN CORE-STORAGE. 
LISTING INCLUDED IN SHORT WRITE-UP 



APWRC-SYNFAR 709 Nl1clcar Code 

(1) Code Originated by: 
The Martin Co. (Baltimore) 

(ll Compu!..£!.: 
709 (FORTRAN II and FAP) 

(3) Description of Code: 
This code does a synthesis computation of the static flux and reactivity. 
or of the stable period and corresponding flux shape, in XY or RZ 
geometry. A direct computation of the same quantities is made in 
one-dimensional spherical geometry. It is assutnCd, in two
dimensional problems, that the flux is separable in the two 
perpendicular directions. One-dimensional calculations arc carried 
out alternately in each direction, and are coupled through lithargy 
dependent bu..:klings. 

(4) Restrictions or Limitations: 
A 3ZK memory with ten tape units. For transport calcu lations I two or 
three groups may be used. and PI, 52,' 56. 58, and 516 calculations 
may be made. The 516 calculation may not be done in cylindrical 
geometry. Up to 199 space intervals in each direction. 

(5) Approximate Performance: 
lZ minlltes on the 709 for 3 passes on a right-circular cylinder with 
homogeneous core and reflector. 

(6) References: 
1. C. Eicheldinger. "APWRC_SYNFARu, Computer Code Abstract 

No. IS, Nuclear Sciences and Engineering, !.Q., p. 2.96, 1961. 
2.. D. H. Frederick, "APWRC-SYNFAR. A FORTRAN 11 Program for 

Two-Dimensional Static or Dynamic SynthesiS Using Pi or SN DSN 
Flux or Adjoint in Slab. Cylinder, or Spherical Geometry". 
MND-C-Z460, 1961. 

(7) Material Available: 
1. SYNFAR-Ol Binary Deck. 
Z. SYNFAR-OI Tape (2. files). 

File I Nuclear Data Tape (Binary). 
File Z Source Listing (BCD). 

3. Sample Problem Input Decks. 
Sample Problem Outp.lt Listings. 

4. MND-C-Z460. 

Notes: 1. The above information was taken from Reference 1. 
2.. This code was contributed through the Argonne Code Center. 

B - 709 Nuclear 
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IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1.1.001 

MASCOT (~odified~Dsembly ~ystem ~nverted to ~pe) 

Aaron C. Williams 
IBM 
340 Market Street 
San Francisco 11, California 

Purpose: This progrrun is a variation of the 1401 SPS - I system that uses 
magnetic tape to store intermediate results rather than punched cards. 

~ Source Language 1401 Symbolic Program:ming System. 

Restrictions, Range: Reiteration is possible with MASCOT, and is necesaary 
if the'program to be asaembled has over 2.60 labels. 

Storage Requirements: Not Given. 

Equipment Specifications: 4K Model C 1401 with High - Low - Equal Compare, 
six senae switches and advanced programming. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1.1.003 

CARAT I 
Aaron C. Williams &: Jackson McElmell 

Direct Inquiries to: Mr. Aaron C. Williams 
IBM Corporation 
340 Market Street 
San Francisco II, California 

Purpose/Description: CARAT I automates the 1401 SPS Assembly process. 
It allows the user to assemble a number of source programs sequentially as they 
are "stacked" in the 1402. Card Reader, without subsequent card handling or 
operator intervention. The output "object prograll'l" can be prepared in the form 
of punched cards, magnetic tape or both. 

Method: N/A 

Restrictions /Range: 
1. A maximum of 2.60 labels per program assembled. 
2. Each program to be assembled must have a CTL and 

END card. 
3. The CTL card should not specify a 1.4K processor. 

Storage Requirements: N/A 

Equipnlent Specifications: 4K Model C Tape System with Store B-Address 
Registe'r feature, and High-Law-Equal cOnlpare. 3 Model 719 or 7330 Tape 
Drives. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 1. 004 

CARAT II 

Direct Inquiries to: 

Aaron C. Williams &. Margery C. Rcndahl 

Aaron C. Williams & Margery C. Rendahl 
IBM Corporation 
340 Market Street 
San Francisco II, California 

Purpose/Description: CARAT II automates the 1401 SPS assembly process. 
It allows the user to assemble a. number of source programs sequentially as. 
they are stacked in the 1402 card reader, without subsequent card handling or 
operator intervention. The output, object programs, can be prepared in the 
form of punched cards, magnetic tape, or both. 

~N/A 

Restrictions /Range: Assembly time is reduced by at least 40%. An even greater 
savings accrues when assembling small decks. Post Listing from tape allows 
the printer to run at maximum speed during the listing operation. 

Storage Requirements: A Clear Storage and Post List-Punch routine have been 
added to the systems tape. 

Equipment Specifications: 4K model C tape system, with Store B Address 
Register feature, and High-Law-Equal compare. Three model 7Z9 or 7330 tape 
drives. (Continued on next column) 

B - 1401 

Additional Remarks: A companion program, CALL (Carat Assembled Logical 
Loader), is available for uS'e with CARAT II. This program. allows the user to 
load assembled program's directly from the CARAT output tape (TUffS}. This 
makes it unnecessary to punch 1;he object program until it is completely debugged. 
The CALL progranl also prOVides for patching. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

MAST (Minneapolis Assembly of SPS Two) 
- - -Richard T. Firtko 

Direct Inquiries to: Mr. Richard T. Firtko 
Test Center Coordinator 
IBM 1401 Test Center 
ZOO Foshay Tower 
Minneapolis Il, Minnesota 

File Number 1. 1. 005 

Purpose/Dp3cription: This program is a variation of the 1401 SPS II Assembly 
Program to uae magnetic tape to store the partly assembled output of PASS I 
rather than on punched cards. Punching will occur at the end of each iteration. 

~ Source language 1401 SPS 

Restrictions/Ranr,e: Reiteration is possible with MAST, and necessary if 
program to be assembled has over 2S4 labels. 

Storage Requirements: 4K minim= 

Equipment Specifications: 4K Model C 1401 with no special devices, one tape 
unit. Additional core will allow faster assembly due to more labels processed 
per iteration. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

FULL MAST (Full Minneapolis Assembly of SPS Two) 
--- - Richard T:-Firtko 

Direct Inquiries to: Mr. Richard T. Firtko 
Test Center Coordinator 
IBM 1401 Test Center 
ZOO Foshay Tower 
Minneapolis 1 Z, Minnesota 

File Number 1.1. 006 

Purpose/.Deacription: This program is a variation of the 1401 SPS II Assembly 
program. It is completely automatic from input. through post list, and punching. 
Any reiterations will be perforrned automatically. 

~ Source language 1401 SPS 

Restrictions/Range: 
1. Will handle multiple programs stacked in reader for 

assembly. 
2. Allows reas/:lembly of previously assembled programs. 
3. Sense switch selection of one per card or condensed 

output. 

Storage Requirements: 4K minimum. 

Equiprnent Specifications: 4K or larger Model C 1401 with sense switches, read 
release, and 3 tape units. Writeup includes indication of minor changes that can 
be made to run without sense switches and read release. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

704 ASSEMBLY OF 1401 SPS PROGRAMS 
R. Nelson 

Direct Inquiries to: R. Nelson 
IBM Applied Scie;nce 
Albuquerque. New Mexico 

File Number 1.1.007 

Purpose/Description: To use the 704 to assemble 1401 SPS programs which 
include special features and revised nlnemonic operating codes. Also, to be 
able to assemble 1401 programs before 1401 delivery. 

Method: N/A 

Restrictions/Range: No limit to the number of cards per progranl. There is 
a nlaxinl= of lOO symbols per program. 

Storage Requirements: 8K or 3lK 

(Continued on next page) 

253 



254 

Bquiptnent Specifications: 704, 3 tapes and a card reader. and off-line card 
to tape, tape to card, tape to printer, or appropriate on-line siInulators for the 
704. 

Additional Retnarks: Titning - process approxitnately 750 cards per minute. 
Load and process progratn occupies approximately 0-3063B. Input-Output to 704 
is via tape only. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1.2.001 

SORT 1401 

Mr. Hal Durette 
IBM 
340 Market Street 
San Francisco 11, California 

Purpose: To perform a two- or three-way sort on 4K to 16K 1401 utilizing 
~tages of the advanced programming feature. 

~ Source Language 1401 SPS. 

Restrictions, Range: 

a) counts the nurrtber of blocks written in Phase I and checks this 
during all tnerge passes. 

b) a given nurrtber of records may be sorted in 25-50% less time 
than if sorted by Sort 1. 

c) analyst must scale blocking to equal blocking by considering nurrtber 
of character /record. No variable output blocking. A minitnum of two 
records is required, however, there is room in Phase I to modify so that 
single records may be read and blocked for the internal sort. 

d) padding the last block with records with blanks or nines in the control 
field has to be done before the sort. 

e) :maxi:mutn block length 
3-way 

4K 560 
BK 1500 

12K 2500 
16K 2500 

2-way 
685 

1625 
2625 
3625 

f) there is a provision in Phase 2 to collatE! a sorted reel with sa:me 
specifications (record length, blocking length, control field) 
with the records that are presently being sorted. 

g) a fixed control field of any number of characters is possible. 

Storage Requirements: There are approxitnately 1291 positions of lllemory used 
for the Phase 1 program. 

Equipment Specifications: Minilllum 4K 1401 with H-L-E Compare Feature 
Advanced Programming Feature and 4 or 6 729 n or IV. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 2. 002 

1401 Generalized Merge Pcogralll for Unblocked Records 
J. E. Czerkies & P. MacGregor 

Direct Inquiries to: J. E. Czerkies & P. MacGregor 
IBM Corporation 
590 Madison Avenue 
New York 22, New York 

Purpose/Description: This merge progralll is specifically designed to lllerge 
files of any type of unblocked record on a 1401 tape system. 

Method: The merge consists of two phases: the aSSignment phase, 
~merge program. 

The assignment phase initializes and optimizes the merge progratn on the basis 
of information· supplied by the user on a control card. 

The :merge program tests, by meann of a comparison loop, for the low record 
of those currently contained in storage. When the low record is found, it is 
written on the output tape, the file from which it callle is read up. and the program 
returns to the comparison loop. Records are checked for sequence, redundancies, 
correct length, etc. . 

Restrictions /Range: 

Number of files 5 
Number of reels per file 9 1 
Record length (Nu:mber characters) 997 10 

(Continued on next column) 

Number of control fields 
Total length of all control fields 

5 
99 

Storage Requirements: A minimulll of 4000 positions of storage is required. 

Equipment Specifications: The minimum 1401 ByBtem required is: 

a) 1401 Model C 
b) High-Low-Equal Compare Feature 
c) Advanced Progra:mming Features 
d) Multiply-Divid.e Feature 
e) Three (3) Tape Drives (729 II, 729 IV, 7330) 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1.3.001 

CARD REPORT PROGRAM GENERATOR AND AUTOCODER ASSEMBLY 
J. L. Dorsey 

Direct Inquiries to: Mr. J. L. Dorsey 
IBM Corporation 
TUne-Life Building 
1271 Avenue of the Americas 
New York, New York 

Purpose1Description: The purpose of this program is to lesBen machine time 
required for generation and assembly of a program generated by the standard 
CRPG deck. Autocoder is automatically read in and assembly takes place with 
no card handling by the operator, (the generated Bymbolics are written on tape 
and not punched. 

Mathematical Method: Does not apply 

Reatrietions/Range: Does not apply 

Storage Requirelllents: Does not apply 

Equipment Specifications: For generation and assclllbly, same require:ments as 
for Autocoder. For execution of the generated program, any 1401 card systetn 
whose storage capacity will accolllodate the program. 

IBM 1401 PROGRAM LIBRAR Y ABSTRACT File Number 1.0. OOZ 

1401 TAPE REPORT PROGRAM GENERATOR AND AUTOCODER ASSEMBLY 
J. L. Dorsey 

Direct Inquiries to: Mr. J. L. Dorsey 
IBM Corporation 
T\:me-Life Building 
1271 Avenue of the Americas 
New York, New York 

Purpose/Description: The purpose of this program is to lessen machine tillle 
required for generation and assembly of a progra:m generated by the standard 
TRPG deck. Autocoder is autolllatically read in and asselllbly takes place with 
no card handling by the operator, (the generated symbolics are written on tape 
and not punched). 

Mathematical Method: Does not apply 

Restrictions/Range: Does not apply 

Storage Requirements: Docs not apply 

Equipment Specifications: For generation and assembly, sallle requirements as 
for Autocoder. For execution of the generated progra:m, at least a 4K 1401 with 
one tape unit. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

GENERAL PURPOSE TAB-BACK PROGRAM 
Bernard T. Smith 

Direct Inquiries to: Bernard T. Smith 
The Warner Brothers Company 
325 Lafayette Street 
Bridgeport I, Connecticut 

File Number 1.3.003 

Purpose/Description: To provide tabulations or listings of sum.:mary cards or 
initial data cards for control and verification purposes. 

Method: This :method of instructing the machine as to the various 
card for:mats was chosen because of its si:mplicity and flexibility. 

Restrictions/Range: This progra:m may have the following: 
(Continued on next page) 



t card A: Up to ten, ei1~ht column add field descriptions 

Z card ll: a) ~p to t~n positive, ten column add fields, or up to ten nega_ 
tive, eIght colulnn add fields, 

b) Up to three classes of comparing of not more than ten columns 
for each class of comparing, 

c) Up to four classes of totals. 

Stora!le Requirements; 3479 core positions arc required for this program. 

Equipment Specifications: 4K, 1401 card system, with the advanced programming 
package, and 1403 printer. 

Additional Remarks: We have found that this program is helpful in debugging 
seSSIons because it proves our summary output imnlediately. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

CORRECTION CARD LOADER 

F. E. Johnston 
IBM 
Z500 Central Avenue, S. E. 
Albuquerque, New Mexico 

File Number 1.4.001 

Purpose: To alter a 1401 program after it is loaded. Corrections will be 
punched with one instrwnent or up to 31 character a of data per card. The 
instruction carda will contain the length of the instruction, location to be loaded 
and the instruction. The location as well as the A and B address of the instruc
tion may be actual machine language or 4 digit addreaaes. 

Method: Source Language SPS. 

Restrictions, Range: This program is located in positions 100 through 317. 
This area is cleared upon reading an end card. The correction loader may be 
used with condensed, condensed 'With checking feature or one instruction per 
card such as SPS type cards. 

Storage Requirements: Not given. 

Equipment Specifications: Standard 1401 with 1400 positions of COre storage. 
No special features needed. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

CALL (~rat ~sembled !::ogical ~oader) 

Robert W. Heald 
IBM 
340 Market Street 
San Francisco 11, California 

File Number 1.4. aoz 

Purpose: The CALL program loads the CARAT (1.1.002) assembled programs 
directly from tape into the 1401. Thus object program decks need not be punched 
until the programs are completdy "debugged". 

Method: Source Language 1401 Symbolic Programming Systelll. 

Restrictions. Range: 

a) When used with CARAT, as much as 75% of the machine time 
reqUired to assemble and test a program can be saved. 

b) The CALL program provides for patching. 

Storage Requirements: Not given. 

Equiptnent Specifications: 4K Model C 1401 with High - Low - Equal Compare 
and six sense switches. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 003 

CARD REPRODUCING AND/OR LISTING PROGRAM FOR THE IBM 1401 

(Continued on next column) 

B - 1401 

F. E. Johnston 
IBM 
2500 Central Avenue, S. E. 
Albuquerque. New Mexico 

.!2lrpose: This program may be used to reproduce cards in any nlanner a:; 

\\ell as gang punching, interspersed gang punching, sequence nurr.b(':ring, lil>t'inr, 
or combinations of these opurations. 

Method: Source Language SPS. 

Restrictions, Range: Not given. 

Storage Requirements: Not given. 

Equipment SpeCifications; Dasic 1401 - No special features needed. 1400 
positions of core storage. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

FAST ~ (E,'0urteen 0 one ~utomated .,2ystem of .!esting) 

Margaret Pentaleri 
IBM Eastern Region Datacenter 
lZ71 Avenue of the Americas 
New York ZO, New York 

File Nutnber 1. 4. 004 

Purpose: A testtng procedure which permits the preparation of magnetic 
tape files immediately preceding the test of the program which will use 
them and a storage prlnt and tape print following the test of the program. 
It allows for the testing of programs on a continuous basis. 

Method: Through the use of simple control cards, the tape file generator, 
storage print and tape print can be accomplished. 

Restrictions, Range: Not given. 

Storage Requirements: Minimum 4000 positions. 

Equipment Specifications: 13Z position printer. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

TRICOMII 

Dick Nichols 
North Ame rican Aviation, Inc. 
Dept. 92. Building 6 
4300 East 5th Avenue 
Columbus 16, Ohio 

File Number 1. 4. 005 

Purpose: This prOgralll simulates peripheral equipment as tape-to-printer 
and/or card-to-tape, or tape-to-card. 

It allows for running tape-to-printer or card-to-tape or tape-to-card at 
maximum speeds allowed by the hardware. 
A synchronous operation is permitted when running tape-to-printer. Card-to
tape or tape-to- card can be run with tape-to-printer but they cannot be run at 
the same time (reading and punching cards). 

Through use of external sense switches, program recognizes which tape 
operation is to be executed and also the input~output mode. 

Method; Tape-to-Printer Simulator - Program scans records for record 
marks and prints each record defined by an ending record mark or phySical 
end record as a separate line. An indefinte number of records may occur 
in a block. 

Card-to-Tape Simulator - With Sense Switch D. and G UP all cards 
are assumed to be BCD and a validity check occurs if an illegal BCD 
character is loaded. An 80 column image is written on tape. With Sense 
Switch D UP and G IX)WN, all cards are read in the binary mode. Column 1 
is interrogated and if both a "9" punch and a "7" punch are found, a 168 
character binary record is written on tape. If not, the BCD image of 84 
columns is written on tape with even redundancy; although the validity of BCD 
characters on the card is not checked by the reader whf'n reading in the binary 
mode, the 1401 ..:hecks its 0'WIl reading as completely as it does in the BCD mode. 

Tape-to-Punch ~ TRICOM II will accept either binary and/or BCD re
cords in any mixture and punch corresponding binary or BCD images. 

(Continued on next page) 
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Special Techniques ~ By using redundant instructions we can arrive 
at the address of a record's terminating location, e.g., "Page 4, lines 070 and 
170 MCM 0742", etc. 

Restrictions, Ranges: Not given. 

Storage Requirements: Memory 4K. Written in SPS 

TRICOM II 

Equipment Specifications: Equipment: Model C3 with two tape units, ad
vanced programming package, print storage RPQ read 8-5, 6, 7 characters 
(or can he loaded from console), high~low equal compare, space supressi.on, 
optional column bina.ry. Tape unIts I, 2,.2..i. card reader; card punch; printer. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 TCS (!ape £ontrol £ystem) 

Catherine Selleck 
IBM 
3424 Wilshire Blvd. 
Los Angeles, California 

Filc Number 1. 4. Oi)6 

Purpose: To eliminate the necessity for coding of tape reading, writing. error, 
end of file and label instructions. 

Method: Does not apply. 

Restrictions. Range; TCS-l provides header and trailer labels which are 
compatible with 7070 and 1410 IOCS. Multiple reel file operations and tape 
drive alternation are included. 

TCS-2 Same as TCS-l except that no header or trailer 
label routines are included. 

The program is distributed in SPS fonn to be assembled with the user's program. 

Any desired combination of tape drives may be used for input or output. 

Storage Requirements: TCS-l 1848 memory positions 
TCS-Z no memory positions 

Equipment Specifications: 1401 Model C, D. E, F 13-16, or F Z3-Z6 Advanced 
Programming Package 
High-Low-Equal Compare. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 007 

FACTOR 1 ,!:ourteen -O-One ~utomatically ~ontrolled !est s?ptimizing .!!-outine 

Mr. T. E. Robertson 
IBM Corporation 
525 South Flower Street 
Los Angeles 17, California 

Mr. R. N. Barnes 
IBM Western Region 
3424 Wilshire Boulevard 
Los Angeles, 5, California 

Purpose: FACTOR 1 is a program testing routine, which makes possible 
continuous testing of any number of assembled card system 1401 Object Programs. 

Method: AU test output is identified by test program title on the printer and in the 
punch stackers. Stacker identification cards also indicate the number of the stacker 
selected (NP, 4, 8/2). At the end of each program test an automatic storage 
print out with word marks, in 100 position increments is provided. 

Restrictions, Range: Card programs only, with total memory not exceeding 3700 
positions. 

Storage Requirements: Factor is stored in the upper 300 positions of 4K 1401. 

Equipment Specifications: 1401 4K, 1402, 1403 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

BINARY TAPE DUMP 

F. J. X. Berckrnan 
Westinghouse Electric Corporation 
Steam Division, B. Plant, Room 410 
Lester, Pennsylvania 

File Number 1.4.008 

Purpose: This program provides the ability to dump a binary tape in octal 
equivalent. The printed result is in 'M:) I'd blocks with eight blocks to a line. 

Method: Does not apply. 

Restrictions, Range: 

a) Variable length records acceptable. Maximum length decoded is 
2200 characters or 366 words. 

bl Single or double spacing available (SSB). 
c) Record count and character count per record message is available 

with each record (SSC). 

Storage Requirements: Not given. 

Equipment Specifications: 1401 Standard Model G3, Two Tapes, column binary, 
advanced programming package, High-Low-Equal Compare. Sense Switche5 
(optional). 

IBM 1401 PROGRAM LlI3RARY ABSTRACT 

ZIP (Instant Printing) 

Direct Inquiries to: 

Keith Swan 

Keith Swan 
Southern Permanente Services 
143 South Alvarado Street 
Los Angeles 57, California 

File Number 1. 4. 009 

Purpose/Description: A utility load and go program for listing cards at a rate 
of 600 lines per m.inute. 

~ Source language SPS 

Restrictions/Range: 10 fields of any size can be listed. Field 10 can be accu
mulated up to 12 positions and edited. Without control cards. an 80-80 list is 
obtained. Card count, limited page headings. and page numbering are included. 

Storage Requirem.ents: N/A 

Equipment Specifications: Read release and print buffer required for any ZK or 
larger 140}' 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 010 

ESCAPE (Effortless System of Calculating and Printing Everything) 
- - - W. J. Teagarden -

Direct Inquiries to: W. J. Teagarden 
Southern Permanente Services 
143 South Alvarado Street 
Los Angeles 57, California 

Purpose/Description: A utility progralTI which provides rapid conversion of 
604, 602. and 528 jobs to the 1401. This load and go program also may be used 
to J:cproduce eards as well as gang punching, selective reproducing. sequence 
numbering, listing or combinations of these operations. Combines the functions 
of the previously published Card Reproducing and/or Listing Program (1.4.003) 
and BANG I and II (1 0.2.002) without thc restJ:ictions of BANG I and II. 

~ Source languag,~ SPS 

Restrictions/Range; Three separate routines (or two card routines and end-of
file routine) may be developed. The effective working storage of the object pro
gram is comprised of 20 counters and 20 storage units of ten positions each. 
Multiplication and diviSion can be executed only from counters. 

Storage RequirclTIcnts: Approximately 1800 positions of core are available to 
build the three routines of I, 000 positions, SOD positions and 300 positions. 

Equipment Specifications: 4K 1401. Punch feed read, multiply-divide and 
High-low-equal compare features are required if program is completely used 



IBM 1401 PROGRAM LlDRARY ABSTRACT File Number 1.1.011 

FITS t!"ourtecn-O-one .!.nput-output rape-control Jbrstem) 
R. J, Macartney 

Direct Inquiries to; R. J. Mac"rtn..,:,' 
IBM Corporation 
6252 Eaf;t Tc1c b ;-aph Road 
Los Angeles l2, Cahfornia 

Purpose/Descriptton: This program !:>uppHes Open, Close, Get, and Put closed 
subroutines to users awaitmg the full IOCS package for 1401 Autocoder. In 
addition, it supplies the advantages of an IOCS compatable package to Uf;crs who 
arc unable to assemble Autocoder due to their system's configuration (less than 
4 tape drives). 

~ FITS has been written in two source languagc~, aimed at 
the two groups mentioned in the "Purpose" paragraph. FITS 11S written in 1401 
Autocoder, FITS 11 is written in SPS 11. 

Restrictions /RanSe: 

1. Since the header labels are proccssed in the punch arc')', the use of Punch 
Feed Read requires patching. 

2. Writing is in the Move Mode only. 
3. Header and trailer labels arc alway", written on the output file:::;, 
4. Input fdes arc acceptable with or withou.t header labels. 
5. The FITS subroutines provide th(: followin!;: 

A. Open: 

1. Input File: Checks file ID name and reel number. 
l. Output File: Checks creation date and retention cycle. 
3. Writes Output header label. 

B. Get 

Places the next record in a work area for usc by the program. All 
t<'>pe reading, deblo,;king, errCH routines and cnd of reel conditions 
are takcn ca:re "f by the subroutine. 

C. Put: 

Moves coach reco~d sequenthlIy from a work area to a blocking area, 
auto~at1cal1y wnting to tap", when the blocking area is full. All error 
routlnes arc taken care of by the subroutine. A trailer label is written, 
a status card is punched, and a new reel is opened when an end of reel 
condition occurs. 

D. Close: 

Processes the end of file trailer label and removes the tape fran. 
use::. 

Storage Requirements: Approxitnately 1370 positions. 

Equipment Spf:cifications: 1401 Model C, D, E. F 13~16. or F 23-2.6. 
Adva.nced Programming Packa!;e 
High~Low-Equal Compare 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 012 

scooP I and II 
Robert E. Engelson &. Louis P. Poulin 

Direct Inquiries to: Mr, Robert E. Engelson 
IBM Corporation 
IllS - 15th Street 
Sacramento, California 

Mr. Louis P. Poulin 
California-Western States 
Life Insurance Company 
2.020 L Street 
Sacramento 4, California 

Purpose/Description: To provide a si1Tlple method of converting 90 column (or 
other) cards in descending sequence to 80 colu1Tln cards (or magnetic tape) in 
ascending sequence. 

Method: The user of SCOOP specifics in Column Control Cards 
each column to be translated FROM and TO. A Translation Table control card 
per1Tlits complete control over character translation. The user must program 
his own output routine and assemble it wlth SCOOP, Program Exit and Entry 
points have been provided for this purpose. 

Restrictions/Range: Field tests and actual customer conversion usa!;e have proven 
that unvcnficd 90 column round hole cards can be accurately read in a 140Z read 
feed when It 15 properly adjusted for normal 80 colulTl.ll card reading. Verified 90 
column cards have an elongated hole. To prove accuracy of conversion, control 
totals should be taken prior to translation and a control total routine should be 
included as part of the output routine. 

Storage Requirements: 4,000 positions of storage 

(Continued on next column) 

1::quipment ::'peciflcations: 1401 with 4, 000 positions of stora!;e and Column 
Binary DeVICl!. SCOOP II requires the Advanced Programming Package. 

Additional Remarks: The Interchangeable Brush Block (RPQ #899l87) is not 
required when using SCOOP. -

10M 1401 PROGRAM LIBRARY ABSTRACT r~ile Number 1. 4. 013 

STRIDE - Subroutine f<Jr Tr'111slation from Rernington to IBM Dat.L Squl\'alent 
L. E. Ohman & L. K. Pounds 

Direct Inquiries to: L_ E. Ohman &.. L. K. Pounds 
1011 San Jacinto Street 
Austin I, Texas 

Purpose/Description: STRIDE provides a method for converting 90-col. cards 

B - 1401 

to 80 - col. cards or may be \If;ed as a sub-routine so that the 1401 can use 90~col. 
cards as input for a report writing pro!;ram. 

Mathematical Method: N! A 

Restrictions /Range: N / A 

Storage Requirements: 'lK 

Equipment Specifications: 4K 1401 with column binary feature. 

Additional Remarks: STRIDE presently puts first 80 of 90 col. input into first 
card and last 10 into second card. 

No format rearran!;ement is attemptt:d but provision is made for the user to 
insert his own format control. 

90 col. cards are read directly into the 1401 if the 45 col. brush block is available; 
otherwise 90 col. cards arc first reproduced into 80 col. cards, 

1772 locations arc available for [onnat control. 

Speed is approximately 200 cpm input, dependent on output and alphabetic content. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 014 

AUTOPIC 1401 - Automatic Personal Identification Code for the IBM 1401 
Ja:::k Melnick 

Direct Inquiries to: Mr. Jack Melnick 
IBM Corporation 
lIS West State Street 
Trenton 8, New Jersey 

Purpose/Description: The program will code alphabetic names of individuals 
and assign unique Identifying data to each individual in order to simplify Alpha
oetic sorting, provide alphabetic characteristics to a numeric code, and identify 
an individual in an alphabetic list by specific individual characteristics. 

Method: SPS II Language 

Re5trictions/Range: The running time is 98 to 148 cards per :minute depending 
on sequence of input cards. 

Storage Requirements: BK Core 

Equipment Specifications: IBM 1401, 8K Core, Z Tapes, Hi-Low-Equal Compare 

Additional Remarks: Compatible with previously announced AUTOPIC 650 for 
the IBM 650. General information Manual, "Unique Compatible Name Code for 
Alphabetic Account Numbering," form number F20-8052 and 650 Library Pro!;ram 
1. 6. 041 contain details of program. Expected alphabetic sequence of 85 ~ 950/0 
perfect; no duplicates encountered thus far. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 TAPE EXECUTIVE PROGRAM 
H. Lee Bak~r 

Direct Inquiries to: Mr, H. Lee Baker 
The Detroit Edison Company 
2000 Second Avenue 
Detroit 2.6. Michigan 

File Number 1. 4. 015 

Purpose/Description: To place 1401 programs on an Executive System Tape. 
To select and load these programs, based on sense switch settings, to update the 
Executive System Tape. 

(Continued on next page) 
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~ Symbolic language 

Restrictions/Range: See writeup 

Storage Requirements: 4000 memory positions hi-Io-eq compare 

Equipment Specifications: 1401 Model C-3, Two 729 Model II or IV Tape Units, 
1402 Read/Punch, 1403 Printer 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

DC TPOP, TAPE TO PRINTER OR PUNCH 
Paul Tani 

Direct Inquiries to: Paul Tani 
Union Carbide Corporation 
270 Park Avenue 
New York, No>w York 

File Number 1. 4. 016 

Purpose/Description: To obtain printed or punched output from a file of tape 
records. 

~N/A 

Restrictions/Range: Requires Advanced Programming, Column Binary, (if 
column binary cards are to be punched), High-Low-Equal-Compare. and Space 
Suppress (if this feature is to be used). 

Storage Requirements: 8000 character memory 

Equipment Specifications: 1401 _ 8000 character me:mory - Autocoder 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

IBM 1401 CORE PRINTOUT ROUTINE - VARIABLE 
F. F. Matthews 

Direct Inquiries to; F. F. Matthews 
Cleveland Datacenter 
2925 Euclid Avenue 
Cleveland 15, Ohio 

File Numb",r 1. Ii. 017 

Purpose/Description: To print the contents of corc storage In a format useful 
for debugging. This program performs the following operations: 

1. Prints the contents of the print band. 
2. Prints the contents of the index registers. 
3. Prints a message identifying those Sense SWltches which arc on. 
4. Prints the contents of core storage beginning with locatIOn 300. 

The printout is in bands of 100 with an indication (in both machine 
language addrc.':.sing and numerical addreSSing) of the address of 
the low order posltlOn of the band. The program substttutes an * 
for a groupmark. Any bands which are totally blank arc not printed. 

5. The program halts after printing 38, 7B, lIB, or 158 bands. The 
amount of printout obtained depends on the positioning of the control 
card (the last card in the deck), 

Method: N/A 

Restrictions /Range: By rotating the control card you designate the amount of 
core to be printed. Any bands which are blanks without wordmarks are auto
matically skipped, On the printed form a groupmark will print as an *. No 
distinction is possible between the two. 

Storage Requirements: N/A 

Equipment Specifications; IBM 1401 Model D, E, or F; Advanced Programming 
Package. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 018 

STER (SIMPLE TAPE ERROR ROUTINE) 

~ Inquiries to: 

Art Christopher 

Art Christopher 
IBM Corporation 
401 Grand Av.enue 
Oakland 10, California 

Purpose/Description: To re-read or re-write tape records when errors occur 
using a minimum amount of storage (276 positions). 

~ Source language 1401.SPS (Continued on next column) 

Restrictions/Range: Noise records are not tested. The only alternatives are 
re-writing and re.reading. 

Storage Requirements: 276 positions 

Equipment Specifications: 1401 Tape System with Advanced Programming. 

IBM 1401 PROGRAM l.IBRARY ABSTRACT File NUlTlb",r 1. 4. 018 

TRAP (Tape Record Analyzer Print) 
W. J. Wilson & C. L. Craig 

Direct Inquiries to: W. J. Wilson & C. L. Craig 
Computation Division 
Huntsville Computer Center 
Marshall Space Flight Center 
Huntsville, Alabama 

Purpose/Description: To automatically analyze and print at 600 lp:m in optimu:m 
readable for:m the contents of a magnetic tape written in BCD mode. 

Method: This program reads, analyzes and prints tape records 
maIntalning vertical aligruncnt of equivalent flelds from record to record and 
block to block WhlCh avoids the staggered print pattern associated with :most tape 
print programs. This program handlcs both variable and constant length, single 
and blocked recordf> which may be int<!rmixcd on tape. No parameters are 
required as the program is cornpletdy generahvc. A count represenUng the 
actual position of the last character of each line printed is :maintained on the right 
:margin - print positions 129-132. To indicate the last portion of each tape record 
printed the notation RAPREC is appended to the leit of the count. The following 
optlOns are included; The ability to interrupt, to print multifile reels, and to 
simulate end-of-file at any h:me. 

Restrtctions/Range: Tape records of length greater than 2500 characters will 
have only the first 2500 characters printed. 

Storage RequireTTlcnts: 4K 

Equipment Specifications: Advanced programming features, High, Low Equal 
Compare. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1.4.020 

SD 1402 (Search Program-Card Version) 
Fred G. Stockton 

Direct Inquiries to: Fred G. Stockton 
Shell Development Company 
4560 Horton Street 
Emeryville, California 

Purpose/Descriptio?1.: This program searches a deck ofIBM cards (library 
deck), for cards v,rhich meet 3Jly (or optionally all) of a number of criteria. 
The criteria are in a simple code on set-up cards prefixed to the 
library deck. cards are counted for the criterion which they satisfy. 
Optionally they may be printed, a replica may be punched, or the machine may 
be stopped for examination of the original card. At the end of the run a summary 
of the card count for each criterion is printed. 

.The program is used for information retrieval, especially in 
and for descriptive statistical purposes. It c.?...n effectively 
and counting functions of the IBM 101. 

situations, 
searching 

Method: A "finder" card identifies those punches (of the 960 puncbes 
on an IBM card) ·which are referred to by any of the criteria. cards 
carry the codes for the criteria.. Each coded criterion refers to all the punches 
on the IIfinder" card and may demand that a punch be present or absent, or ignore 
its presence or absence, or demand the presence or absence of some one of a 
group of punches. The program constructs a coded "signature ll for each library 
card, and compares it \'lith the "names TT to see if there is a match. Output and 
other options are controlled by input indicators, or by sense switches. 

RestrictionsiRanqe: No more th;m 100 punches on the IIfinder" card, and there
fore no more than 100 characters in any "name lT • No more than 1000 characters 
for aU "namesT! together. Cards are counted separately for the first 40 criteria; 
card counts for higher numbered criteria are lumped together. 

Storage Requirements: 3995 pOSitions. 

Equipment Specifications: 4000 core-storage positions 
1403 Printer 
1402 Card Read-Punch 
Advanced Programming Features 
High-l.ow-Equal Compare 
Column Binary Feature 
Sense Switches 

Additional Remarks: The speed is 400 cards per minute for unmatched cards, 
for the simplest cases. At least 120 cards per minute for the slowest cases. 
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113M 1401 PROGRAM LIBRARY ABSTRACT File Numb(~r y.. D. G01 Purpose: Scion providc5 the programmer with closed floating point subroutines. 
___________________________ The subroutines include the normal ari.thmetic operations in addition to mode-

1401 TAPE LIBRARY CONTROL SYSTEM 
Robert W. Heald 

Direct Inquiries to: Mr. Robert W. Heald 
IBM Corporation 
1215 15th Street 
Sacramento 14, California 

Purpose/Description: To insure the proper mounting of magnetic tapes for each 
machine run and to facilitate the maintenance of the tape library. To eliminate 
the necessity for coding tape error routines. To provide end of reel and end of 
file logic in a routine milnner. 

Method: N/A 

Equipment Specificiltions: 1401 Model C. D, E, F 13-16 or F 23-26. Advanced 
Programming Package. High-law-equal Compare 

Additional Remarks: The program is distributed in SPS II or Autocoder forms. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 2. O. 002 

ASC SYSTEM (Aeronutronic Simplified Codmg System) 
S. SchleSinger & L. Sashkin 

Direct Inquiries to: S. Schlesinger & L. Sashkin 
Aeronutronic, A Division of Ford Motor Company 
Ford Road 
Newport Beach, Cahfornia 

Purpose/Description: To eliminate the requlrement for hand computation using 
a desk calculator and sets of tables by a method which is more reliable and less 
costly. 

Method: Does not apply 

Restrictions/Range: Does not apply 

Storage Requi.rements: 4000 positions of storage. Model C3 or E3 eqmpped with 
multiply and divide. Advanced ProgramlTIing Feature, and two lTIagnetic tape units. 

Equipm.ent Specifi.cations: Model C3 or E3 

Additional Remarks: If a program is less than 350 ASC instructions and no 
instruction blocks are stored on lTIagnetic tape, then only Ont: tape unit is needed. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

9 x 9 TEN MILLISECOND MULTIPLY SUBROUTINE 

Mr. Richard B. Feaster & Mr. William H. Post 

IBM 
340 Market Street 
San Francisco 11, Californi.a 

File Number 3. O. 001 

Purpose: This program will multiply two nine position fields together. with 
sign control, in significantly less time than previous programs. 

~ Source Language SPS. 

Restrictions, Range: Timing 10 ms. per multiplication. 

Storage Requirements: 334 Positions. 

Equipment Specifications: 1401 - any model, no special features required, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 3, O. 002 

SCION (Scientific 1401 Programming with Floating Point) 

lohn Discola 
IBM 

,_. 

9250 Wilshire Blvd. 
Beverly Hills, California (Continued on next column) 

conversion type opcratLons. The programmer is also afforded the option of 
utiliz.ing: onc of three sizes of noati~g point mantlssa - namely, 4, 8, and 12 
digits. This gives what normally would be termed 6, 10, and 14 digit floattng 
point. The subroutines are mapped so that modular utilization is possible tn 
those cases where some additional memory space is needed. 

Method: Source Language SPS-l 
For those who prefer to code with pseudo hardware instructions, a pre-assembly 
program is provided that edits a source program at the SPS level and creates 
the required linkage for the floating point operations written in macro foam. 

Restrictions, Range: 
Two digit characteristic (excess-50) gives the following ranges for 
floating point operations. 

6 digit: 
10 digit: 
14 digit: 

.1000 x: 10- 50 to .999 x 1049 

.1000000000 x 10- 50 to .99999999 x 1049 
,1000000000000 x 10. 50 to .999999999999:x 1049 

Accuracy: Subroutines truncate significant digits of result after normalizing. 

Storage Requirements: 
Total package 
6 digit: positions 0333 thru 1140 

10 digit: positions 0)3) thru 1172 
14 digit: positions 0333 thm 1204, 

Scion packages are not restricted to memories larger than 4K since the Modify
Address (MAl instruction peculiar to the larger memory configurations is not 
used in any of the sl1bject routines, 

[odex register.> 2 and 3 are used by the l;ubroutinCB. This should not concern the 
pnlgr.1.rnmcr because th,'y ,ln' r(:~t,.).t.'d to th(' ",ntry conditions at exit tinle. On(, 
proviso is made however, namdy - that word marks are not left in their tens and 
nnits positions at entry time. 

Equipment SpecifLcations: IBM 1401 B. C. D. or E with the following special 
features: 

I) Multiply-Divide 
2) Advanced Programming Package 
3} Hi-Lo-Equal Compare. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Nllmbrr :1. O. 003 

SQUARE ROOT SUBROUTINE 

Direct Inquiries to: 

Kenneth Johnson 

Kenneth Johnson 
Bureau of Public Roads 
Department of COlnmerce 
Washington 25, D. C. 

Purpose /Description: Computes the Square Root of a single-precision fixed 

point 10 digit number. 

Mathematical Method: Accuracy - !: 1 in units postition 

Restrictions JRange: .999999999 to 999999999. 

Storage Requirements: 314 positwns of core storage 

Equipment Specifications: Mimmum 1401 with automatic multiply-divide and 

high, low, equal compare features. 

Additional Remarks: This routine was converted directly from a modification 
of the routine in the original 650 manual. It can be incorporated with other 
programs without modification. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 FLOATING POINT SUBROUTINES (Normalized) 
H. P. Nucci 

Direct Inquiries to: Hubert P. Nucci 
U. S. Department of Commerce 
Bureau of Public Roads 
Washington 25, D. C. 

File Number 3. O. 004 

Purpose/Description: Computes floating point add, add absolute, subtract, 
subtract absolute, multiply, and divide. 

Mathematical Method: N I A 

Restrictions/Range: 0000000000 to 99 99 99 99 99 

Storage Requirements: 806 cores of memory 

Equipment Specifications: Any size 1401 with index registers, multiply-divide, 
High-Law-Equal Compare 

(Continued on next page) 
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Additional Remarks: This package can be assembled anywhere in memory inde~ 
pendently or as part of a progra:m. The contents of index register nutnbcr I are 
stored teInporarily, and restored after operation is cOJJlpleted. Coding is in 
symbolic and can be assembled by SPS or Autocoder. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 SIN~COS SUBROUTINE 
Kenneth Johnson 

Direct Inquiries to: Kenneth Johnson 
U. S. Department of COInInerce 
Bureau of Public Roads 
Washington 2.5, D. C. 

File NUInber 3. O. 005 

Purpose)Description: Computes SIN and/or COS converting degrees to radians 
producing a nine decimal place result. 

~ Hastings Approx.: Result in location KOSIN with sign in units position. 

Restrictions/Range: 000.1 to 359.9 degrees 

Storage Requirements: Approximately 700 positions of core storage. 

Equipment Specifications: Minimum 1401 with automatic multiply-divide and 
high, low, equal compare features. 

Additional Remarks: This routine was converted di:r'ectly f:r'ozn a modification of 
the routine in IBM Technical Newsletter No.9 by G. R. Trimble. It can be inco:r'~ 
po rated in other programs with only modification of sample exit instructions. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 9.4. 001 

DIVERSITY STUDY 
Henry L. Schmitz, Jr. 

Direct Inquiries to: Mr. Henry L. Sclunitz, Jr. 
Systems Engineer-Scientific 
IBM Corporation 
2.73 State Street 
Springfield, Massachusetts 

Purpose/Description: Analysis of customer demand to determine the following: 

1. Maximum demand for each customer 
Z. Maximum Coincident Demand for I, 2, 3, --- N custom~ 

ers where N is the number of customers in the sample. 
3. Coincidence Factors for 1. 2, 3, --- N customers 

Mathematical Method: Not pertinent 

Restrictions/Range: N/A 

Storage Requirements: 4000 pOSitions of storage 

Equipment Specifications: I. 3 tapes 
2.. Advanced programming 
3. Multiply-Divide 
4. High-Low-Equal Compare 
5. Card input-output 
6. Expanded print storage 

Additional Remarks: Program handles 3 digit demand for up to 39 customers. 
Coincident Demand cannot exceed 4 digits. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 LINEAR PROGRAM 

Harm K. Schreur 
IBM 
2911 Cedar Springs Road 
Dallas 19, Texas 

File Num.ber 10.1.001 

Purpose: This program attempts to obtain a maxim.um. functional of A unknowns 
in B equ.ations. 

Method:" The Simplex :method, such as described by Charnes, Cooper and 
~on (Wiley and Sons _ An Introduction to Linear Programming) is used 
to o,btaiil the Maximal. 

Restrictions, Range: A 14l:!l:Model B3 or C3 systeIn with 4000 core storage 
positions. Direct multiply, .Cfivide and the high-low-equal compare features 

(Continued on next column) 

will accommodate a matrix, subject to the following restrictions: 

ZBtB(WL}t(A+l) (B'-2) W~22.50, where 
B is the number of rows in the matrix, 
A is the number of columns in the matrix, and 
WL is the number of digits in the elements. 

Storage Requirements: Not given. 

Equipment Specifications: A 1401 Model B3 or C3 system with 4000 core storage 
positions. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

717/720 SIMULATION ON 1401 

W. Stokes 
IBM 
425 Park Avenue 
New York, New York 

File Number 10.2.001 

Purpose: To achieve maximum 1403 print speed while printing tapes originally 
prepared for "off line" use on IBM Tape 717 and 720 printers. 

Method: Not given. 

Restrictions, Range: Tape records must be 1000 characters or less in length. 
Blocked data records must be separated by a record mark. (Last data record may 
or may not end in a record mark). 

1.) Accepts single fixed or variable length records with or without a 
record mark in terminal position. 

2.) Accepts blocked fixed or variable length records, each data record must 
be separated by a record mark, however last data record mayor may not have a 
record mark in terminal position. 

3.) Number ot data records per block is unlimited, however total length 
may not exceed 1000 characters. 

4.) Files may be: 
unlabeled. 
labeled fOllowed by tape records. 
labeled followed by T/M followed by tape records. 

5.) Multifile reels may be printed. 

6.) No control cards required. 

Storage Requi.rements: 4000 positions of memory - approximately 700 p.ositions 
available for patching. 

717/7Z0 SIMULATION ON 1401 

Equipment Specifications: 

IBM 1401 Model C3 or D3 
IBM 1402 (required only for program loading, can be tape loaded on D3) 
IBM 1403 Printer Model 2 
IBM 729 Tape Drive 
Advanced Programming Feature #27 
Print Storag(' (required to achieve maximum print spC'ed) Feature #M7. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 10.2.002 

BANG 4 : Basic Arithmetic Notation Generator 

Revision #4 with optional nond.1mensional Multiplication 
and Division subroutines. 

Mr. L. Wagoner 
Bendix CorporatiOn 
South Bend, Indiana 

~ 

1. ) Multiplication and/or Division - For 1401 Data Processing 
Systems not equipped with fue Multiply - Divide optional 
feature, subroutines will be incorporated in the subject program 
by BANG to enable fue user to perform multiplication and/or 
division. 

2. ) Problem Oriented Specifications: To broaden the scope of BANG 
wifuout devisating from the concept of simple problem oriented 

(Continued on next page) 



specification!:: for solution of unit card olgcbraic cquations. 
The object program generated by BANG requires no manual 
insertions, modificatiOM or patching. This new package 
includes oll the fWlctiOns of BANG 1,2,3 plus the subroutine 
option. 

~j An optional. code has beef!. added to the specifications cards of 
BANG. This code is the means of requesting BANG to include, within 
the generated object program, closed multiplication and division subroutines 
with all required entry and return linkage. If the users 1401 is equipped 
with the Multiply - Divide feature, he can so s~cify and BANG will not 
generate the subroutines. 

Restrictions. Range: The subroutines incorporated by BANG in the object 
program are nondimensional in iliat there is no limit to the size of the product 
or quitient d.evelloped. Each subroutine is completely self-initializing 
based on the parameters of the :factors involved. At the completion of 
multiplication and/or division, the B-field contains the product, or quotient 
and remainder positioned with assocated signs exacUy as though the 
Multiply-Divide feature had been used. 

Storage ReqUirements: 4, 000 positions of core are required to generate 
object program with BANG. The generated and then assembled program 
will require core capacity direcUy related to the complexity of the problem. 

Equipment Specifications: Card 1401 with 4K corej Hi-La\'!- Equal compare; 
read/punch feed: are required for BANG operations. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 LESS <!-east-cost ~timating and E,cheduling) 4K 

Lou Granato, Jim' Borden, and Joe Rose 

Direct Inquiries to: Lou Granato 
IBM Corporation 
631 Cooper Street 
Camden Z, New Jersey 

Fi.le Number 10.3.001 

Purpose/Description: This program is a high speed method of determining 
critical path and related information. (float time etc.) for problems where 
SCheduling is important. 

~ Not available 

Ristrictions/Range: This program will handle 575 events (node points). any 
number of arrows (jobs). The length of the critical path cannot exceed 6 digits 
(999999). 

Storage Requirements: 4. 000 positions of core required. Will handle 575" 
events in approximately ten minutes including card handling time. This is a 
three (3) Phase, three (3) pass program. 

Equipment Specifications: Basic 1401 Card System 
4,000 positions of storage 
No special features required 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 10.3.00Z 

1401 LESS <J:.east-cost EStimating and ~cheduling) SK. IZK. &: 16K 
Lou Granato, Jim Borden, and Joe Rose 

Direct Inquiries to: Lou Granato 
IBM Corporation 
631 Cooper Street 
Camden Z, New Jersey 

Purpose/Description: This program is a high speed method of determinining 
critical path and related information (float time etc.) for problems where 
scheduling is important. 

~ Not available 

Restrictions/Range: The program will handle: 

8K Memory - 985 Events * 
12K Memory - 1555 Events. 
16K Mer-lory - 2125 Events. 

*Any nUInber of jobs (arrows) can be handled, Length of 
the critical path cannot exceed 7 digits (9999999). 

Storage Requirements: 8. 1 Z. or 16 thousand positions of core required. Will 
handle 1000 arrows in apprOximately lZ minutes including card handling time. 
This is fa three (3) Phase, two (2.) Pass program. 

Equipment Specifications: 

1401 Card System with B, lZ or 16 K memory 
Multiply Divide Feature 
Hi-Lo-Equal Compare 

B - 1401 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Numbt'r 11.0.001 

Solution of an Equation with Newton-Raphson's Method on the IBM 1401 
Hans Johans son 

Direct Inquiries to: Hans Johilnsson 
IBM Sweden 
Fack 
Stockholm 3D, Sweden 

Purpose/Description: A demonstration program which solves the non-linear 
equation. 6i .... :;1., 17 (~+ ~/)=O with regard to X by use of floating 
point arithmetic. 

Mathematical Method: The Newton-Raphson's iterative method is used. All 
arithmetic calculations are executed in floating point aritJunetic with six signifi
cant digits, The logarithm function is approximated with a iormula taken from 
Hastings "Approximiltions for Digital Computers." 

Restrictions/Range: N/A 

Storage Requirements: 4000 Storage Positions 

Equipment Specifications: IBM 1401 Model A3. B3, C3 or E3 
equipped with the Expanded Print Edit feature 

IBM 140Z Card Read Punch 
IBM 1403 Printer Model I 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1l,O,aOZ 

NUMERICAL SOLUTION OF LEGENDRE'S DIFFERENTIAL EQUATION ON THE 
IBM 1401 

Direct Inquiries to: Curt Kamlin 
IBM Sweden 
Fack 

Curt Kamlin 

Stockholm 30. Sweden 

Purpose/Description: A demonstration program which computes and tabulates 
the Legendre functions PI-P9 

Mathematical Method: Nwnerical integration of 'Legendre's differential equation 

(x2._1) P~"'Zxp~-n(n+l}Pn~O 

in the interval 

and for 

by the Runge-Kutta l.:nd order method according to the scheme in figure 1. 
Intergration step: 0.01. 

Restrictions/Range: NfA 

Storage Requirements: 2,800 positions 

Equipment Specifications: IBM 1401 with 4000 positions of core storage, sense 
switches and expanded print edit features, IBM 1402 Card Read Punch and 
IBM 1403 Printer. Model I. 

Additional Remarks: This program using 2.800 storage positions computes and 
tabulates the Legendre functions PI-P9 in 6.8 minutes by numerical solution of 
Legendre's differential equation. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 11. O. 003 

A PROGRAM FOR SOLVING SYSTEMS OF LINEAR EQUATIONS ON THE IBM 
1401 

Direct Inquiries to: Soren Nordin 
IBM Sweden 
Fack 

Soren Nordin 

Stockholm 3D, Sweden 

Purpose/Description: A program for solving linear equation systellls. It is 
also well suited as a demonS'tration program. 

Mathematical Method: The system. of equation is solved using the elimin:Ation 
method. All aritlunetic operations are performed in floating point nwnbers. 

(Continued on next page) 
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The program includes special subroutines for floating point addition, subtraction, 
multiplication, and division. 

Restrictions/Range: The nUInber of digits (D) in the mantissa can be varied up to 
a maximum of 36. The maximum size (N) of Systems that can be handled can be 
calculated from the formula, (N .... I (0+2) = 999 

Storage Requirements: 4,000 positions 

Equipment Specifications: 1401 Model C3 
1402 Card Read Punch 
1403 Printer 
2 tape units 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 11. O. 004 

PRINTING THE CONSTANT TT TO 10,000 DECIMALS AND TESTING THE 
RANDOMNESS OF THE DECIMALS 

Knut Angstrom 

Direct Inquiries to: Knut Ang:,;trom 
IBM Sweden 
Fack 
Stockholm 3D, Sweden 

Purpose/Description: A demonstration progralTl which using the results from the 
famous calculation ofTI on the IBM 704 in Paris prints' all decimals, thereby 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 Card-to- Tape Program 

C. R. Mayo, T. S. Schurman (IBM), R. F. Vorwald 
McDonnell Automati.on Center 
P. O. Box 516 
St. Louis 66, Missouri 

File Number 13.1. 002 

Purpose: The program was written specifically to replace the SHARE 80 x 84 
board of the IBM 704 card reader. It will read cards (column binary or BCD) 
at full speed (800 cpm) and place them on tape with "look ahead" bits as 
described i.n the SHARE 709 Reference Manual. An "END OF FILE" Card is 
provided. 

Method: Each card is read as a column binary card. If it has a 7-9 punch in 
~l, it is treated as such; otherwise it is a Hollerith card and the normal 
read area is used. So that "look ahead" may be added, twa cards are kept in 

Restrictions, Range: This program has been written for a 4K machine with the 
read release feature, column binary read, and hif,h-Iow-equal compare. One tape 
is required. Because each card is read as a binary card, validity checking is not 
in effect. 

showing the high speed printing. As an optional feature the randomness of the Storage Requirements: Not given. 
decimals can be tested. 

1v.athematical Method: The randomness is tested by using a common X2 - test. 

Restrictions/Range: N/A 

Storage Requirements: 1100 positions 

Equipment Specifications: IBM 1401 Model CI 
IBM 1402 Card Read Punch 
IBM 1403 Printer 
One IBM 729 Tape Unit 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 Tape Duplication or Compare 

Dick Nichols 
North AInerican Aviation. Inc. 
Dept. 92, Building 6 
4300 East 5th Avenue 
Columbus 16, Ohio 

File Number 13.1. 001 

Purpose: This program permits multi-file duplication or Compare of Binary 
and BCD information. The information may be in lTlixed or single mode. 

Method: The Tape Duplication reads in a phYSical record BCD and/or Binary 
~es it our on another tape. With the settings of sense switches and/or 
control cards it will duplicate single or multifiles. 

The Tape Compare reads in a physical record BCD and/or Binary from two (2) 
tapes and compares them character for character. When comparing these 
characters. a halt will occur when an unequal condition exists. A successful 
compare terminates with both tape units rewinding and unloading. 

Restrictions: The following restrictions are applicable for this Duplicate and 
Compare Program. 

1. When dUplicating, input tape cannot exceed 3200 characters. 

2. When com.paring. block size input tape cannot exceed 1600 characters. 

3. With a Control Card up to 999 files may be duplicated. 

4. Tape drive I must be used for input. 

5. Tape drive 2 must be used for output. 

6. Control Card mUBt follow last card of program deck. 

7. If one file is to be duped or compared and sense switch "E" is used 
instead of control card, user calU10t select file. Only the first file will 
dupe or compare. 

Storagt Requirements: Program occupies 800 positions in core. Storage 
requirements are any size system with the larger the system available the larger 
blocks ~an be duplicated (with little modification to program). in SPS 

Equipment Specifications: Model C 3, 2 tape drives, optional column binary. 

Equipment Specifications: 1401 4K with read release feature, column binary 
read, and high. low-equal compare. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

HOI Tape-to-Card Program 

R. F. Vorwald 
McDonnell Automation Center 
P. O. Box 516 
St. Louis 66, Missouri 

File Number 13.1.003 

Purpose: The program was written to punch, in the !~rst 80 colum.ns of a card, 
the corresponding positions of any tape (hinary or BCD). 

Stops are provided at an end of Lle and at persistent tape read errors. 

In either mode, cards are punched at 250 cpm. 

Method: Each record is read and tested for error. If in error, the mode is 
switched. This process is repeated untU el.ther a correc~ read or 10 errors occur in 
both modes. If the read is correct, readhIg continues in the same mode until 
another error occurs. 

Restrictions: The program has been written for a 4K machine with advanced 
progralTlming and the punch column binary feature. It will read a record of any 
length and punch only the first SO columns. One tape drive is required. 

Storage Requirements: Not given. 

Equipment Specifications: 1401 4K with advanced programming and the punch 
column binary feature. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

ACT - Automatic Checkout Technique 
Robert Kanemaru 

Direct Inquiries to: Lloyd W. Green 
North Ameri.can Aviation, Inc. 
Programming Dept. 092 
Los Angeles 45, California 
SPring 6-3011. Ext. 3034 

File Number 13.1.004 

Purpose/Description: This is a system where a minimum amount of operator 
intervention is required, which also obviates the need for the programmer to be 
present at the computer for his run. Input data or master tapes will be created 
from cards as specificd by the programmer thus eliminating the need to reserve 
or mount special input tapes for each run. The system will notify the user where 
the input tapes were created, give him a core dump of the object program, tape 
prints on whichever tapes he desires along with any printing his object program 

(Continued on next page) 



has produced. There are a maximum of four progralll~ that make up thi:; 
package. 

Mathematical Method: NJ A 

Restrictions{Ranr:e: NJ A 

Storage Requirements: N/ A 

Equipment Specifications: 1401 Model C; Advanced Programming Package; 
One tape drive; 1402 reader; 1403 printer. 

Additional Remarks: The machine language is SPS. 

IBM 1401 PROGIU.M LIBRAR Y ABSTRACT File Numb-:r 13. I. 005 

PROGRAM AND DATA FILE SYSTEM FOR THE IBM 1401 
Fred Kory 

Direct Inquiries to: Fred Kory 
Space Technology Laboratories Inc. 
P. O. Box 95001 
Los Angeles 45, California 
OSborne 5-4677 

Purpose/Description: This system provides a means for the generation of input 
tapes for an IBM 7090 using master tape files on the 1401. It also provides for 
the generation and updating of these files and for the maintenance of usage sta
tistics. 

:-'1ethod: N / A 

Restrictions IRange: NJA 

Stora~e Requirements: NJA 

Equipment Specifications: Configuration: 
1402 reader-punch 

b. 1403 printer 
High-law-equal compare 

d. 3 tape units 
Column binary 

Additional Remarks: The alternate program on page 12 of the writeup is not 
included. Machine language is PEST. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

PUNCH A SCAT DECK 
Chuck Holmes 

Direct Inquiries to: June J. Watson 
McDonnell AutoITlation Center 
P. O. Box 516 
St. Louis 66, Missouri 

File Number U. I. 006 

Purposc/Description: To punch a SCAT syITlbolic deck from a ITlagnetic tape 
containing an 50S assembly listing. 

Method: The input tape is read initially ignoring all records until "Page I" 
occurs in the proper locations. To avoid confusion of an asscITlbly listing with 
another type "Job" which might havc "Page I" in the same print positions, a 
search is then made for alter number 1, 2 or 3 occurring in the first nonblank 
record. Punching of the symbolic deck them commences with the first alter 
number encountered. At any time that the present alter number is not exactly 
one mare than the immediately previous alter nUITlber, a "SPACE" card is 
punched. Usually, the punching of a card corresponding to the previous record 
occurs shortly after reading the present record. This is done so that a syITlbol 
attached to the first generated instruction of a MACRO may be correctly punched 
in the s'fTllbbhc macro-generating card, The only special considerations for a 
given record are whether it was generated from a Remarks (" .... ") card or has a 

"BCl" operation code, Punching of a deck will cease upon encountering an "END" 
card. 

Restrictions/Range: The variable field of a source card must not have exceeded 
57 characters; e. g., it must have originally fitted into columns 16 to 72 of the 
symbolic source card. 

Storage Requirements: 1-99, 101-180, 401-1445 

Equipment Specifications: The following special features are needed: 

I. Indexing 
2. Core storage greater than I, 4K 
3. Punch release 
4. High-Law-Equal Compare 

B - 1401 

IBM l·tUI PHU(;ltAM !,IBHARY All~TRACT 

DU~lP 01 
Dick Nichols 

Direct Inquiries to: Dick Nichols 

North American Aviation, Inc. 
Dept. 92, Building 6 
4300 Ea"t 5th Avenue 
Columbus 16, Ohio 

File NUIll!H'r 13.1. U07 

Purpose/Description: The purpose of this 1401 Utility is to have the facility of 
"Dumping" the contents of magnetic tape:;; whether ill BCD, or Octal equivalent 
if in Binary. Output listing includes file count, block count, number of charac
ters in each block, ITlode of the block and contents of the block. 

~1ethod: 

When init1ating "DUMP 01" the tape may be moved forward or backward from 
its original position before printing begins. The first record read from a file 
is read in Binary Mode. 

Restrictiolls/Rang..:: The following restrictions are applicable to this program. 

I. Maximum block size is: BCD-2534 characters in Binary 42l+Words. 
Records longer than the maximum will be truncated and treated as though 
they were exactly 2534 characters. No indication of the truncation will be 
given. 

2. When sense switche:; D through G are down switches Band C are not active. 
3. Equiprn"llt - Model "C3", advanced programITling package, high-low equal, 

Column Binary and One (I) tape drive. 

Storage RequireluentS: Memory 4K. All programs are written in SPS. 

Equipment Specifications: HOI Model C-3 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 PROGRAM TAPE WRITER 
C. A. Irvine 

Direct Inquiries to: C. A. Irvine 
Space Technology Laboratories 
P. O. Box 95001 
Las Angeles 45, California 
OS 5-4677 

File Number13.1.008 

Purpose/Description: To write either an SPS or PEST produced 1401 absolute 
program on tape in a self-loading, self-starting format. 

Method" The program to be written on tape is permitted to load 
in the normal fashion except that the transfer is not executed, but is simply read 
into the read area. A group-mark is inserted into 198 and memory from 001 to 
the first group_mark word-mark is written with word-marks an logical tape 1. 
If s~switch B is on, the tape is not rewound before writing, and if sense 

switch C is on, it is ~ rewound af~ writing. 

Restrictions/Range: This program will operate on any model C 1401 which has 
sufficient storage for the abject program. The object program ITlay contain at 
most onc group-mark word-mark which must be in the highest addressed cell of 
the prograITl. However, this group-mark word-mark i.s lost when the prograITl 
is loaded from tape and is replaced by a group_mark without ward-mark. Thus 
if group-mark ward-marks are required they should be constructed during execu
tion. The program may not occupy cdls 101-153 inclusive. Any word separator 
characters {l1-7-8 punches, B-S-4-2-1 bits} will be lost during the process. 

Storage Requirements: 4KC 

Equipment Specifications: 1401 machine 

Additional Remarks: The RW-PTWT deck is placed between the program deck 
and the transfer card. The "load card" button initiates the process. The resultant 
tape may be loaded by depressing the "load tape" button on the console, and 
execution is initiated automatically at the transfer card address. 

IBM 1401 PROGIU.M LIBRARY ABSTRACT File NUll1b('r 13.1.009 

RGCP - REPRODUCE, GANG-PUNCH, COUNT &. PRINT 
B. J. Manring 

Direct Inquiries to: B. J. Manring 
8621 Georgia Avenue 
Silver Spring, Maryland 

Purpose/Description: To reproduce cards, perforITllng opera.tions which would 
otherwise entail wiring a separate reproducer board, to list cards where a re
formating of the card image is desired, and to serially number cards and/or 

line s on a pa g e. (Continued on next page) 
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Method: The program reads a series of control cards, which set up the opera
tions to take place. _ If there are errors in the control card set up, or sense 
switch.aettings, a message will print and the machine will stop at this point. 

Restrictions/Range: A Punch-release instruction may be deleted by the u~er. 

Storage Requirements: N /A 

Equipment Specifications: 4K 1401, 1402, 1403 Model 2, Sense Switches B-D, 
Advanced programming feature, high-low-equal compare. 

IBM 1401 PHOGRAM LIBRARY ABSTRACT File Number 13.1.010 

1401 SIM.ULTANEOUS CARD-TO-TAPE AND lOR TAPE-TO-PRINTER 
J. Oldenburg 

Direct Inquiries to: J. Oldenburg 
Republic Aviation Corporation 
FarIningdale 
Long Island, New York 

Purpose/Description: RFX006 was written to take advantage of the overlap in 
Read Release and Print Storage.to print BCD output tapes and load mixed mode 
input decks onto tape as does other peripheral equipment. (Cards containing a 
7-9 punch in Column 1 are considered to be binary cards. 

Card- To- Tape 

Each record is written and tested for tape error. Ii an error 1S detected, 
the tape is backspaced and rewritten five times. If the error persis~s, 
the tape is erased forward and the above sequence repeated. After three 
erasures, the machine Halts at location 1382. The program WIll not con
tinue. (See "USAGE") 

Tape-To-Printer 

Each record on tape is tested for error when reading. If an error IS 

detected, the tape is backspaced and reread. This process is repeated 
ten times after which a Halt occurs at Location 1586. The prograIn will 
continue after printing the record if the start button is pressed. (See 
"USAGE") 

Restrictions/Range: The program has been written for a 4K machine With Read 
Release and Print Storage. It will read a record of any length (only 132 charac
ters are stored) and print 131 characters with print control and 132 character~ 
on single space control. At the same time it will read 80 Columns frorn cards 
and put their contents plus four blanks on tape. 

Storage Requirements: Read Release and Print Storage. Only 132 characters 
art' stored. 

Equipment Specifications: 4K machine 

IBM 1401 PROGRAM LIBRA~Y ABSTRACT 

704 ASSEMBLY OF 1401 SPS PROGRAMS 

R. Nelson 
IBM 
Z500 Central Avenue S. E. 
Albuquerque, New Mexico 

File Number 13.2.001 

Purpose: To use the 704 to assemble 1401 SPS programs which Include special 
features and revised mnemonic operating codes. 

~ Source Language. SAP. 

Restrictions, Range: 

al Timing _ processes approximately 750 cards per minute. 

bl Load and process program occupies approximately 0-30638. 

c) No limit to the number oC cards per program. There is a maximum 
of 2.00 symbols per program. 

d) Input-Output to 704 is via tape only. 

Storag.e Requirements: Not given. 

~Bpectfications: 

b) 3 Tapes and a card reader. 

c) Off-line card to tape, tape to card, tape to printer, 
or appropriate on-line simulators for the 704. 

IBM 1401 PROGRAM LIBRARY ABSTRJ\CT File Nurnber 13.3.001 

1401 "SCRAMBLE" Peripheral Equipment Simulator 

D. S. Latimore 
General Electric Company 
Aircraft Nuclear Propulsion Department 
Cincinnati, Ohio 

Purpose: To efficiently simulate all phases of peripheral equipment operation 
on the IBM 1401 at maximum 1/0 speeds with a complete, self-contained program 
that required a"minimum of operator handling. 

Method: Under normal operating conditions, SCRAMBLE performs rIo functions 
at maximum 1401 operating speeds, e.g.: 

card-to-tape (colu.mn binary anel/ or Hollerith) • 800 CPM 
tape-to-card (binary and/or decimal) - 250 CPM 
tape-to-printer (single space or program control with buffered output option) - 600 LPM. 

Each I/O subroutine is interruptible and may be restarted with minimum operator 
action. 

Restrictions. Range: To be used primarily for supplying input to and developi.ng 
output froIn 709/7090 computers. Requires a MOD C 1401 v.ith advanced program
ming package, two tape units. high-low-equal compare, print storage, and columm 
binary feature. Should not be used for making 704 input tapes without minor mod
ifications to card-to-tape subroutine. Requires 1401 memory to be cleared prior 
to loading (IBM two-C1.rd clear memory routine is attached to front of object dcck). 

Storage Requirements: Requires approximately 3900 memory locations of 4K 
1401. 

Equipment Specifications: Requires approximately 3900 memory locations of a 
4K 1401. Errol' conditions are handled by the program. As far as practical, IBM 
Applied Programming tape errOl' philosophy is employed. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 PLOT I 

G. S. Ingersoll 
IBM 
9250 Wilshire Blvd. 
Beverly Hills, California 

File Nurn.ber 14. O. 001 

Purpose: This is a program to simultaneously plot several curves twenty 
points to the inch both horizontally and vertically on the 1403 printer. This 
accuracy would satisfy the requirements of a large number· of graphing problems 
at a relatively low cost. 

Method: SOlirce Language; 1401 SPS. 

Restrictions, Range: Timing - three curves of 400 points each were plotted in 
less than 40 seconds. 

Scaling - minirnum ordinate and ordinate increment are fed to the 1401, 
whi.ch does the necessary scaling to the data. 

Abscissa lie on the axis parallel to the forms movern.ent and are unlimited. 

Size - program and working areas lie below location 2800. 

Storage Requirern.ents: Not given. 

Equipment Specifications: 1401 CPU with 4K rn.emory, hi-law-equal compare*, 
multiply-divide*: 1403 Printer with ten lines per inch"'''', apace supression, six 
non- standard characters. 

*May be programmed. 
**DefJirable for output format, but not necessary to the program. 

a) 7D4, either 8K or 32.K. (Continued on next column) (Continued on next page) 



IBM 16Z0 PROGRAM LIBRARY ADSTRACT 

LAMP (Less Arlthmetic More Programming) (CARD) 
E. Matthys 

Direct Inquiries to: E. Matthys 
IBM Corporatlon 
Grecn Bay, Wlsconsin 

File Number 1.1.001 

Purpose: LAMP Ls a revised verslon oC SPS II Cor card 1/0. It was 
designed speclCi.cally lor commerda1 appllcatlons requlrlng more than 
the 3lZ symbols allowed by SPS II Cor a88embllea on a ZOK 16ZO. LAMP 
allows 670 symbols and will reduce asaembly tLme by up to 35%. 

Mathematlcal Method: Does not apply 

Restrictions. RanGe: LAMP will accept any SPS II statement wLth the 
Collowing exceptlons: 

1. DAS, nSB, DNB, ON, DNTY, and DNCD 
Z. RN and RA (User must spedCy RNCD, RNTY, RACD, RATY) 
3. BP, BN, BZ, BNP, BNN, and BNZ (User must use instead 

BH, BL. BE, BNH. BNL, BNE) 
4. BV, BNV. BCI, Bez., BC3. BC4 and BNCl, BNCZ. BNel, BNC4 

(User must use BI and BNI) 
5. The TOM lnstructlon wUl be assembled wIth a Oag in positlon 7. 
6. The input Cor both pass 1 and pau Z must be Cram card. 
7. 0\11 references to subroutlnes have been elLminated. 
8. Error 1 and Error 7 have been eUmlnated. 
9. Checking lor record marks in label and op. code fields haa been 

eUmlnated. 

StoraGe Requirements: Processor occupies all of memory. 

Equipment SpecHlcatlons: ZOI<: i6zo and 16ZZ. 

IBM 16Z.0 PROGRAM LIBRARY ABSTRACT 

PROGRAM LOADERS (Card) 
R. E. Bosa at W. W. Marka 

Direct Inquiries to: R. E. Boss 
W. W. Marks 
Syatems Engineering 
34Z.4 Wilshire Boulevard 
Loa Angeles 5. California 

File Number 1.2..001 

Purpose/DcecripUon: Program Loader for the IBM 16Z0 with card input. 

Mathematical MOethed: N /A 

Restrictions/Range: N/A 

Storage Requirements: Not given 

Equipment Specifications: ZOK 16z.0 with I/A for one of the two loadera listed. 

IBM 162.0 PROGRAM LIBRARY ABSTRACT 

RELOCATING LOADER (Tape) 
W. J. Richarda 

Direct Inquiries to: W. J. Richards 
Pettijohn Engineerins Co. Inc. 
4145 N.E. Cully Boulevard 
Portland, Oregon 

FUe Number I. Z. OOZ 

Purpose IDe scriPtion: To load SPS programs of a 8pecified type into arbitrary 
locations in memory. 

~N/A 

Restrictions/Range: Programs must not include SPS subroutines, have naps in 
the middle of P or Q fields, nor have constanta exactly lZ digits in length. One 
change is required in the SPS procesaor. 

Storage Requirements: Locations 19980 R 00399 

Equipment Specifications: Paper tape, Memory 20K. anel no other special features 
required. 

B- ]620 

IBM 16Z0 PROGRAM LlDRAR Y ABSTRACT 

SELECTIVE TRACE (CARD) 
W. H. Jel£erys 

Direct InquirIes to: W. H. JeCCerys 
Van Vleck Observatory 
Wesleyan University 
Middletown, Conn. 
017·44Zl ext. 303 

File Number 1. 4.001 

Purpose/Descriptlon: Thia\program provIdes a detalled listing oC the 
operatlons executed during th\ running oC a program which is being debugged. 
Indirect a.ddresses are completely traced. The mnemonics Cor the commands 
are printed. The programmer ~pecHtes, by two numbers input to the routine, 
whleh instructions he wants traced. Outside oC the speclCled range the 
instructions are executed, but not printed. In thla manner a.lready debugged 
portions oC the program and routines such as the Cloating poLnt subroutines can 
be run through at high speed. Several options as to the mode of tracing are 
provIded. 

Mathematical Method: Not Appllcable. 

Restri.ctlons, Range: Console SwItch #14 cannot be interrogated by the traced 
program without special (but trivial) JTlodiflcation of the program. 

Storage Requirements: Z366 locatlons. 

Equipment SpeclClcatlons: Any 162.0 with indirect addreulng. 

Additlonal Remarks: OC the 2366 locations, all but one are completely 
relocatable. The digit with label DIGIT must be a.t the end oC a. memory module. 
'fhe routine Is written in SPS except for the symbol table, which cannot be 
complled with the SPS processor. ProvLslon is provided for relocatlon in the 
Corm of a program which will punch standard SPS constant car"ds (or the 
symbol table. These cards may be inserted in the object deck as produced by 
SPS, whIch may be compressed. i£ desired. [t is possible to include optional 
instructions such as 11-MF. etc., without dlfCtculty. The program haa been 
written for card I/O only. 

IBM 16zo PROGRAM LIBRARY ABSTRACT File Number 1. 4. 002 

TRACE PROGRAM FOR THE IBM 162.0 WITH CARD INPUT/OUTPUT (Card) 
Ralph L. MUleI' 

Direct Inquiries to: Ralph L. Miller 
IBM Corporation 
618 S. Michigan Avenue 
Chicago 5, Illinois 

Purpose/Description: Output"o! one card per lnstruction executed showing InR 
struction, ita address, and p. Q, and general products field (where applicable). 

~ Not available 

Restrictions/Range: Not avallable 

Storage Requirements: 1139 core locations -- relocatable SPS 

Equipment SpeciClcationll: Memory 2.0K. and no other special features required. 

IBM 16Z.0 PROGRAM LIBRARY ABSTRACT 

162.0 MULTI-TRACE (Card) 
Jim Moore 

Direct Inquiries to: Jim Moore 
IBM 
Z 145 Highland 
Birmingham, Alabam:a 

File Number 1.4.003 

Purpose/Description: Virtually eliminates tedious debugging. A mere Bcan of 
MULTI· TRACE output will turn up a majority oC user errors. Complete 
tracing versatility in one program. Card or typed output yields before and after 
snapshots of data as well as eCfective addresses if lndirect. Sense switch can· 
trol of addreaa stop, Cull or branch trace, elimination oC BT subroutine8, and 
typed or card output. 

Mathematical Method: Each traced instruction selects its own output format. 

(Continued on next page) 
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Restrictions, Range: Will not properly handle ll10re than 5 digits in an immediate: 
command. Record tnark encountered in inatruction or data will result in ahort 
line if typed. No such restri.ction in card tnode. 

Storage Requirements: 3720 positions. 

Equipment Specifications: 20K card 1620 with IDA 

Additional Remarks: Program largely made up of subroutines. Easily expanded 
to any size memory. One digit change for adaptation to paper tape. The speed 
is full punch with output, otherwise about 7 instructions per second. The source 
language--SPS _ completely relocatable. Also included are -1 table cards. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 004 

STROBIC - Skelly Trace Routine with Option on Branch and transmit and 
IndirecT address .Eonversion (Card)-

O. R. Boyer & K. R. TielTlan 

Direct Inquiries to: O. R. Boyer 
K. R. TielTlan 
Skelly Oil Company 
Accounting Department _ Cotnputer ProgralTlIIling Unit 
P. O. Box 1650 
Tulsa, OklaholTla 
LUther 4-2311, Extension 634 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

1620 MULTI-TRACE (Tape) 
Jim Moore 

Direct Inquiries to: Jim Moore 
IBM Corporation 
2145 Highland 
Birmingham, Alabama 

File Number 1.4. 006 

Purpose/Description: Virtually eliminates tedious debugging. A mere scan of 
MULTI-TRACE output will tUrn up a majority of user errors. Complete tracing 
versatility in one program. Card or typed output yields before and aIter snapshots 
of data as well ad effective addresses if indirect. Sense switch control of address 
stop, full or branch trace, elimination of BT subroutines, and typed or card output. 

Mathematical Method: Each traced instruction selects its own output format. 

Restris:tions, Range: Will not properly handle more than 5 digits in an immediate 
command. Record mark encoWltered in instruction or data will result in short 
line if typed. No such restriction in card mode. 

Storage Requirements: 3720 positions. 

Equipment Specifications: 20K tape 167.0 with IDA 

Additional Remarks: Program largely made up of subroutines. Easily expanded 
to any size memory. One digit change for adaptation to paper tape. The speed 
is full pWlch with output. otherwise about 7 instructions per second. The sQlurce 
language--SPS - completely relocatable. 

Purpose/Description: STROBIC is a full trace routine for the 1620 computer IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 1.5.001 
equipped with a 1620 card read/punch unit and the indirect addressing special feature. 
STROBIC will trace the automatic divide. the indirect address feature. and the 
transfer numeric strip/move flagJtransfer nUllleric fill instruction package. FORTRAN SOURCE TAPE CORRECTOR (Tape) 

Mathematical Method: N/A 

Restrictions /Range: N/A 

Storage Requirements: 2,434 positions 

Equipment Specifications: Computer: IBM 1620. card input/output. Special 
features: Must have indirect addressing special feature. 

Additional Remarks: Language: 1620 S. p. S .• Entry: Console. Output: Punched 
cacda, one card for each traced instruction. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

TRACE AND lA SIMULA TOR (Tape) 
Charies E. Berry 

Direct Inqulries tal Charles E. Berry 
IBM Corporatlon 
1212 s. W. 6th Avenue 
Portland, Oregon 
CA 8-6623 

File Number 1.4.005 

Purpose/Description: To aimulate a 1620 program written with or without 
indirect addressing and type out instructions and data fields atuaer's option. 
Traces all instructions. Types addrees chai.ns. Output format selected by opel'a
Han code· may be digit, field, or record. User may execute portions of pro
gram at full speed with return to trace at a predetertnined instruction. 

~ Not applicable 

Restrlctione /Range: Cahhot re-enter trace made from automatic lTlode internal 
to a B T-BB pair. 

Storage Requirements; 2613 plus 20 at the end of memory 

Equipment SpeCifications: Memory lOK, 40K, 60K, Automatic Divide and Paper 
Tape. No other special features requlred. 

D. S. Gardner 

Direct Inquiries to: D. S. Gardner 
General Foods Research Center 
Tarrytown, New York 

Purpose/Description: To correct a FORTRAN Bource tape; to produce a new 
FORTRAN source tape. 

Mathematical Method: N/A 

Restrictions /Range: The tnaximum number of changeB iB 105. 

Storage Requirements: 1980 + I/O area 

Equipment Specifications: Minimum. 16ao 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

FORTRAN BUTLER (Tape) 
Jack Burgeson 

Direct Inquiries to: Jack Burgeson _ IBM 
340 S. Broadway 
Akron 8, Ohio 

File Number 1.5.002 

Purpose/Description: Under sense switch control, this progralTl accepts either 
typewriter or tape input and prepares either typewriter or tape output (or both). 
Input is 1620 Fortran statelllents, unaligned with respect to "card colwnns ll • 

Output is a tidied up statell1ent, C (if present) in pOBition I, statement nwnber 
(if present) in positions 2-5, statement itself in positions 7 - n. Exceuively 
long statetnenta are edited by elimination of blanks to fit in poaitions 7 - 72. when 
this ia pos sible. 

The program is moat useful when preparing to convert a 16ao Fortran prograIIl to 
some other lllachine by going tape to card through an 047. 

Method: N/A 

Restrictions /Range: N /A 

Storage Requirelllents: N/A 
Additional Remarks: Relocatable.. Immediate fields may be 12 digits long. 
Record marka internal to fields or to instructions are acceptable. Typewriter con- Equiptnent Specifications: Basic paper tape 162.0 
trol comr:i.ands are not executed while in type mode. In non_type mode all typewriter 
command? are executed normally. Additional Remarks: The language is SPS. 



B - 1620 

IDM 16Z0 PROGRAM LIBIlAR Y ABSTRACT 

TAPE EDIT (Tape I 
lack nurgcllon 

Direct Inquiries to: Jack Burgeson 
IBM Corporation 
340 S. Broadway 
Akron 8. Ohio 

FUe Number 1. 5.003 

Purpose/Description: Provision io made in th10 program to edit source tapes 
such ao Fortran or SPS tapes. The operator can make changes in part or in 
whole. insert before or aiter. delete or skip over sectionll of the tape by choosing 
among several edit codes. Maximum record length checking is also done. 

~N/A 

Restrictions/Range: N/A 

Storage Requirements: Uses most of storage 

Equipment Spccifications: Basic paper tape 162.0 

Additional Remarks: The language is SPS. 

IBM 16Z0 PROGRAM LIBRARY ABSTRACT 

POST MORTEM DUMP FOR CARD 162.0 (Card) 
W. T. Gault 

Direct Inquiries to: W. T. Gault 
IBM Corporation 
609 s. State Street 
Salt Lake City, Utah 

FUe Number 1. 5. 004 

Purpose/Description: To dump portions of memory in data or instruction for
mat for debugging at either a programmed or error halt. 

~ Does not apply 

Restrictions/Range: The program destroys the multiply tables. loada its own add 

IBM 162,0 PROGRAM LIBRARY ABSTRACT 

162.0 1 D A Edit Subroutine (Tapa) 
Neil Lewis 

Direct Inquires to: Neil Lewis 

File Number 1. 6. OO~ 

Systems Engineer-Scientific (756641) 
IBM Corporation 
Honolulu, Hawaii 

Purpose/DeSCription: This routine is an indirect addressing version of the 
162,0 Edit Subroutine 1.6.010. 

Restrictions, Range: There are no restrictions as to the length of a record 
to be edited. Floating dollar signs arc not handled. 

Storage Requirements: 306 positions 

Equipment Specifications: Tape 16200. memory 2oOK. 40K. 60K with 
Indirect Addressing, no other features rcqulrcd. 

Additional Remarks: Language MRelocatable (Relativisedl Symbolic 
Rwming time- 30% faster than 1.6.010 
Number of times run successfully- 100 
Progr'lmming hourll-two 

113M 1610 PROGRAM LIBRARY ABSTRACT 

162,0 AUTOPLOTTER (tape I 

Bob Louden 
IBM Detroit North 
7700 Second Boulevard 
Detroit 2" Michigan 

File Number 1.6.003 

Purpose: To provide two-.color graph plotting for a tape 162,0 system. 
The graphs are plotted off-Hne on an 810 system. See preliminary Autoplotter 
manual. 

Restrictions, Range: Graph paper sizes up to 200 inches hlgh and 100 inches w~de. 
Accuracy plus or minus. 010 inches on all points plotted. Graphs include automatlc 
generation of all scales and labels. 

tables, and loads into either 402o-142o.a (lower memory) or 18798-19998 (upper mem. .. Speed: Main Frame time 5 to 6 minutes; off line typing time 5 to 10 minutes. 
aryl. It requires either a 403 or 407 fCor listing the output with a 80 by 80 board. 

Storage Requirements: 102,0 locations 

Equipment Specifications: Memory.aO K and. 16~2. Card Reader. No other special 
features required. 

Additional Remarks: It operates at punch speed and is loaded after the running of 
a main program. 

IBM 162,0 PROGRAM LIBRARY ABSTRACT File Number 1.6.001 

Regression Analysis Data Preparation Program for the 162..0 (Tape I 
T. H. Korelitz 

Direct Inquiries to: T. H. Korelitz 
Badger Manufacturing Company 
363 Third Street 
Cambridge 42., Massachusetts 

Purpose IDescription: This program prepares data in a form required by the 
RAP program written by D. N. Leeson 

~N/A 

Restrictions/Range: NIA 

Storage Requirements: NIA 

Equipment Specifications: Memory ZOK. No other special features required. 

Additional Remarks: 1. SPS language used 

~ An original scanning and CUl'vc-fittinr. technique is used. 

_Storage Requirements: All ZO, 000 digits. 

Remarks: This is an independent program and is not relocatable. The Language 
~S. 

Equipment Specifications: ZOK tape, no special features. Modifled 870 system used 
as plotter. Sec preliminary manual. 

IBM 162,0 PROGRAM LIBRARY ABSTRACT 

16zo AUTOPLOTTER (card I 

Bob Louden 
IBM Detroit North 
7100 Second Boulevard 
Detroit Z, Michigan 

File Number 1.6.004 

~ose: To provide two-color graph plotting for a card 162,0 system. 
The graphs are plotted o£f~line. on an 810 system. See prellmlnary Autoplotter 
manual. 

Restrictions, Range: Graph paper sizes up to 2,0 inches high and 100 inches wide. 
Accuracy plus or minus. 010 inches on all pointa plotted. Graphs include autQmatic 
generation of all scales and labels. 

Speed: Main Frame Ume 30 seconds to one minute; plotting time 5 to 10 minutes. 

~ An original scannIng and curve-fitting technique Is used. 

Storage Requirements: All ZO, 000 digits. 

2.. Fixed point notation Remarks: This is an independent program and is not relocatable. The Language 
3. Running time depends on amount of data to be prepared. ~S. 
4. Has been run successfully about ZS times. 
5. The program occupies positions Z178~078S3. Symbols Equipment Specifications: 20K card, no special features. Modl£led 870 system 

and data input area are in locations 07854-12,2.31 used as plotter. See premimlnary manual. 

267 



268 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Num.ber 1.6.005 

1620 I D A Edit Subroutine (Card) 
Neil Lewis. 

Direct Inquiries to: Neil Lewis 
Systems EngineerNScientific (756641) 
IBM Corporation 
Honolulu, Hawaii 

Purpoae/Description: This routine is an indirect addressing version of the 
1620 Edit Subroutine 1.6.010. 

Restrictions, Range: There are no restrictions as to the length of a record 
to be edited. Floating dollar sIgns are not handled. 

Storage Requirements: 306 postions. 

Equipment Specifications: Card 1620, memory lOK, 40K. 60K with 
Indirect Addressing, no other featureB required. 

Additional Remarks: Language~Relocatable (RelativiBed) Symbolic 
Running time- 30'Vofaster than 1.6.010. Number of times run successfully-
100. Programming hours-two. 

IBM 1(,20 PROGRAM LIBRARY ABSTRACT 

16zo FORCOM (Ca.rd) 

Bob Lou..Jen 
IBM Detroit North 
7700 Second Boulevard 
Detroit 2, Michigan 

File Number 1. 6. 006 

Purpose: To provide alph<l.meric comments and column headings [or 1620 
FORTRAN, and to control tabs and carriage returns. 

Restrictions, Range: A maximum o[ nine 40-character records may be stored 
in core at one time. 

Speed: Essentially that of I/o instructions. 

Method: None. 

Stora~e RequireITlents: 990 digits. 

Equipment Specifications: IBM 1620 card. any core size. No special features 
required: 

Additional ReITlil.rks: 1620 SA Y is a FORTRAN Subroutine or Independent. It is 
re1ocatable. Machine Language (24 instructions), 

IBM 1620 PRbGRAM LIBRARY ABSTRACT 

SPS - To - FOR TRAN SUBROUTINE EDIT (Tape) 

C. 1. Johnson 
IBM Corporation 
1730 Cambridge Street 
Cambridge 38, Mass. 

File Number 1.6.007 

Purpose: To convert an SPS object program to the format required to 
include it in the subroutine library tape for FOR TRAN. 

It allows distribution of a program in SPS source language for use as an SPS 
program.£E. as a FOR TRAN subroutine. 

Restrictions, Range: Does not apply. 

Speed: Approximately limited by tape read and punch speed. 

~ Does not apply. 

Storage Requirements: Program is always loaded between 00402 and 03569. 

Equipment Specifications: Basic Tape 1620. 

Additional Remarks: Programs to be edited must be written in SPS and must follow 
a few additional rules itemized in the writ'e-up of the edit program. 

The edit routine converts the SPS object program automatically. An optional 
feature is the ability to list the tape in FOR TRAN subroutine forlll. Also optional 
is thu abUity to insert up to 1000 digits of relllarks on the listing in addition to a 
heading including the nallle, date and nUITlber o[ the subroutine. 

This progralll is non-relocatable. 

IBM J(,lO PROGRAM LIBRARY ABSTRACT File Number 1. 6. 008 

1620 Fortran Input~ Output Routine USing Format Control (Card) 
Donald C. Willan 

Direct Inquiries to: Donald C. Willan 
c/o Sundstrand Aviation 
2411 11 th Street 
Rockford, Illinois 
WO B~6811 Ext. 642 

Purpose/Description: To-give greater flexibility and control to Fortran Output 
on cards and typewriter. It ts now possible to leave off unsignificant digita. 
have control of the decimal point, and have control of the nwnber of worda per 
line with no sacrifice of storage area. 

Mathematical Method: Does not apply. 

Restrictions/Range: The output numbers are lilllited to lOB and 10~B, 
Four formats are available and up to 11 numbers per line can be IIpccified in 
each format, Up to 25 words per line can be specified if the next format ia 
not used. (Sec miscellaneous notes in writeup.) 

Storage RequheITlents: The program occupies location 4364 to 749B. 

Equipment Specifications: Card 1620, melllory 20K. Indirect Addreslling, 
and other special features requi.!'ed TNS, TNF. MF. 

Additional ReITlarks: To UBe this program a modified subroutine deck must be 
used when processing a .l'~ortran program. No chaJ;lges need be made to the 
prOC~tlsur. so that the unmodified subroutine deck can be used if desired. The 
1.tn~lJag,t: l!sed is SPS and is nul rtdoo;;atable. It will handle both fixed and floating 
point numbers on input and output. 

IBM )6l0 PROGRAM LIBRARY ABSTKACT File Number 1.6.009 

SPS ~ To - FORTRAN Subroutine Edit (Revision) (Tape) 
C. I. Johnson 

Direct Inquiries to: C. I. Johnson 
IBM Corporation 
1730 Cambridge Street 
Call1bridge, Massachusetts 

Purpose/Description: To convert an SPS object program to the format required 
to include it in the subroutine library tape for FORTRAN. It allows diutribution 
of a program in SPS source language for use as an SPS progralll or aB a FOR~ 
TRAN subroutine. 

Mathematical Method: Does not apply. 

Restrictions/Range: Does not apply. 

Storage Requirementll: Program itl always loaded between 00402 and 04429. 

Equipment Specifications: Memory 20K, Paper Tape Machine. No other special 
features required. 

Additional Remarks: Edit Routine W,ritten In: SPS Language (1) Programa to be 
edited muat be written in SPS and must follow a few additional rules itemized in 
the write~up of the edit program. (2) The edit routine produces the SPS object 
program automatically. An optional feature is the ability to list the tape in 
FOR TRAN aubroutine form. Also optional iB the ability to inBert up to 1,000 
digits of remarks on the liating in addition to a heading including the nallle, date, 
and nUITlber of the subroutine. This version replaces the original #1.6.007. 

IBM 1610 PROGRAM LIBRARY ABSTRACT 

1620 EDIT SUBROUTINE (Tape) 
Neil Lewis 

Direct Inquiries to: Neil Lewi9 

File Number 1.6.010 

SystelllB Engineer _ Scientific (756641) 
IBM Corporation 
Honolulu, Hawaii 

Purpose/DeSCription: This routine insertB acontlnuous series of nwneric data 
fields into an alphameric record a8 specified by the programmer, leaving it 
ready [or printing or punching. Automatic zero suppreuion and the ability 
to handle all alphameric charactero are atandard features. All data following a 
decimal point is printed. When room iB provided ahead of a decimal point, the 
routine insures that at least one figure or zero precedes the decimal point. 

(Continued on next page) 



Mathematical Method: None 

Restrictions, Range: There are no reBtrictions as to the length of a record to 
be edited, Floating dollar slgns are not handled. 

Storage Requirements: 390 positions 

Equipment Specifications: Tape 162.0. memory 2,OK, -lOK, 60K. No other 
special featureB required. 

Additional Remarku: Language~Reiocatablc (Relativised) Symbolic 
~ullnin8 time-extremely variable 
Number of timcB run 6ucceBsfully~2.00 
Programming Hourll~5 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 1.6.011 

162.0 EDIT SUBROUTINE (Card) 
Neil Lewis 

Direct Inquiriee ta: Neil Lewie 
SystClllS Engineer- Scientific (756641) 
IBM Corporation 
Honolulu. Hawaii 

Purpose/Description: This routine inserts a cantinuous neries of nurn.eric data 
fields into an alphameric record as specified by the progra.rmner. leaving it 
ready for printing or punching. Autamatic zero suppression and the ability to 
handle all alphamaeric characters are standard features. All data following a 
decimal point is printed. When roo:m is provided ahead of a decim.al point, the 
routine insures that at least ,One figure or zera precedes the the decim.al point. 

Mathematical Method: Nane 

Restrictians. Range: There are na restrictions ae to the length of a record to 
be edited. Floating dollar signs are not handled. 

Storage Requirements: 390 positiona 

Equipment Specificatians: Card 162.0. memary 2.0K. 40K, 60K. No other 
apecial features required. 

Additianal Remarka: Language-Relocatable (Relativiaed) Symbalic. Running time 
ia extremely variable. Number ,Of timea run aucceaafully-2,OO. Progranuning Haurs 
are 5. 

IBM 16zo PROGRAM LIBRARY ABSTRACT 

FLOAT Subroutine (Tape) 
Henry L. Schmitz, Jr. 

Direct Inquiries to: Henry L. Schmitz, Jr. 
Systema Engineer - Scientific 
IBM Carporation 
Springfield, Maasachusetta 

File Number 1.6.01Z 

Purpase /Description: To translate data from fixed point farm to the internal 
flaating point form required by the floating paint aubrautines of the Symbolic 
Programming Syatem. . 

Mathematical Method: N/A 

Restrictians/Range: Numbers fram or ~ ,00000000001 ta or - 99.999.999. 
999. can be handled. The uaer cannot specify a power of ten to be added to the 
computed characteriatic. 

Storage Requirements: B4B pasitiana 

Equipment SpeCifications: Baae 16zo 

Additional Relnarks: Subrautine is applicable ta either a tape or card oriented 
162,0. 

IBM 162,0 PROGRAM LIBRARY ABSTRACT 

FIX Subrautine (Tape) 
Henry L. Schmitz, Jr. 

Direct Inquiries ta: Henry L. Schmitz, Jr. 
Syatems Engineer - Scientific 
IBM Carparation 
Springfield. MasBachusetts 

File Number 1.6.013 

Purpose/Description: Ta tranBlate data from the internal floating point 
farm required by the !Iaating point arithmetic and functional aubroutineB to a 
fixed paint fonn more readily understood. 

(Continued an next column) 

B - 1620 

Mathematical Methad: N/A 

Restrictiana/Range: Handles all valid !Ioating point numberIJ. Na format can
trol may be exerciaed by the usor lia to the number of poaitions ta the left or 
right of the decimal ta be printed. Floating paint zero will be typed D8 0.0 ESl, 

Storage Requirements: 82.0 positione 

Equipment SpecUicationa: Baae 162,0 

Addi.tional Rem.arka: Subraqtine ill <,!.ppHcable ta tape or card oriented 162,0. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 1.6.014 

162.0 5~CHANNEL TAPE TRANSLATION PROGRAM (Card) 
Gharlea R. Alancraig 

Direct Inquiries ta: Charles R. Alancraig. Syatems Engineer 
340 Market Street 
San Francisco 11. California 

Purpose/Dcecription: This program will convert 5~channel tape read on the 
162,1 Paper Tape. Reader into legitimate 162.0 characters. Tho tranala.tian ia 
punched an the 961 Paper Tape Punch. 

Mathematical Method: N/A 

Storage Requirementll: N/A 

Equipment Specifications! The program requireB an 063 Card ControUed Tape 
Punch equipped with the special character device and RPQ W·97695, which 
actuatee the eighth channel punch on the 063, 

A Btandard ZOo 000 digit core 162.0 is uaed far translation. 

IBM 16Z0 PROGRAM LIBRARY ABSTRACT 

DYNAMIC DUMP (CARD) 
W. T. Gault 

Direct inquiries to: W. T. Gault -IBM 
609 S. State St. 
Salt Lake City, Utah 

File Number 1.6.015 

Purpoae/Deacrlpti.an: To dump portions of memary durtng the running of a 
program and to return to the m.ain program. 

Mathematical Method: Doea not apply. 

Restrictions, Range: Labels tn the main pragram beginning with the letters. 
"DUMP", mUBt not be used when the Dynamic Dump ia used aa aSPS subrautine. 
It alao requlrca a three inatructlan linkage (Macra form) to the dump routine. 

Storage Requiremente: 333 lacatians including the output area. 

Equipment Specifications: Memory ZOKj 1620 Card Reader. 

Additlonal Remarks: Speed: It punches aut 60 digite per card at punch apeed. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

~'ORTRAN MAPPER ROUTINE (Tape) 
Jack Burgeson 

Direct lnquirica to! Jack Burgeson _ IBM 
340 S. Broadway 
Akron 8, Ohio 

File Number 1.6.016 

Purpoae/Deacription: Aid in debugging and patching Fartran object pragram. 

~N/A 

Rcatl"ictiana/Range: N/A 

Storage Requirements: UBes most ,Of Btarage-relocatible 

Equipment Specificatians: Basic paper tape 162,0 

Additional Remarks: The language ill SPS 
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IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 1.6. OJ 7 

Format Control Subroutines for 1620 Card Fortran (Fat & Cle) (Card) 
William M. Fleischman 

Direct Inquiries to: William M. Fleischman 
Worthington Corporation 
410 Worthington Avenue 
Harrison, New Jersey 

Purpose/Description: These subroutines permit the Fortran programmer the 
use of both fixed length, variable paint founat, the standard Fortran print rou
tine, and variable length, fixed point format - FAT & CLE subroutine provides 
full interchangeability of both these modes within a single program. 

~N/A 

Restrictions /Range: FAT subroutine allows the programmer to specify the num
ber of places to be printt!d before the point, the number to be printed after the 
point, and the nurn.ber of trailing spaces to be allowed. He is limited to a max
irn.um of nine of each. He must specify at least one place before the point. There 
are no other restrictions placed on the use of this subroutine. 

Storage Requirements: FAT and CLE are relocata.ble subroutines for 16Z0 card 
Fortran and occupy 816 and 50 digits of core storage respectively, 

Equipment Specifications: Memory ZOK, Indirect Addrcesing, 

Additional Rcmarka: Thcae subroutines were written for 16Z0 card Fortran but 
may be easUY~lOlOdated to 1620 Fortran for tape I/O. Example Fortran 
Slatemcntll: FORM:; FAT (421) Notes (1) "Form" could be any unused aymbol 

CLEAR = CLE (000.) 

(2) 4 of (42,1.) apeci!ies diglta before de-
cimal 

(3) Z of (421.) specifies digits after decbnal 
(4)1 of (421.) speciiiea spacea between warda 
(5) Decimal in (4Zl.) is essential to make a 

floating point number. 
(6) Sign if> in addition to epacos 
(7) U number to be printed is too largo or 

too small the exponent of ten 18 IIpecified 

Notce p.) Thls atatement reatores normal Fortran 
format 

(2) Any float point number in parenthesl. 
will achieve 8ame reault. 

IBM J620 PROGRAM LIBRARY ABSTRACT File Number 1. 6.018 

GOHOT (Generator Of Hermaphroditic Object Tapes) (Tape) 
- - - Dick Conn~r -

Direct Inquiries to: Frank Mozina 
IBM Corporation 
421 Seventh Avenue 
Pittsburgh 19, Penneylvania 

Purpose/Deecription: Gohot punches a program in self-loading, sel~-reproducing 
form. This tape, and any of its descendants, loads itself or reproduces itself. 
depending on the initial instruction entered at the typewriter. The program tape 
produced by Gohot is 20-400/~ shorter and 20-400/0 faster than the same program in 
SPS output form. 

~N/A 

Restrictions/Range: The program to be processed by Gohot mllat lie entirely 
within cells 00401-19999 and rn.ust use decimal arithmetic. Record marks through
out the program do not constitute an obstacle to Gohot. 

Storage Requirements: 00000-00299 (tables are reatored at end) 

Equipment Specificationa: Memory 20K. 40K, 60K, and no other special features 
required. 

Additional Remarks: Gohot waa written in actual and is not relocatable. Running 
time depends on the length of the program to be processed. Programming hours 
.25 

IBM 1620 PROGRAM LIBRARY ABSTRACT FUe Nwnbcr 1.6.019 

FORTRAN Il DIAGNOSTICIAN ~CARD) 
James Snec;Uker. Charles Snyder. &: Jack Burgeson 

Direct Inquiries to: Jack Burgeson 
IBM Akron 

(Continued on next column) 

Ed Schaefer 
B. F. Goodrich. Akron 

Purpose/Description: To diagnose (error cbeck) Fortran I. Fortran U. or any 
subset thereof, source decks prior to compilation. Will diagnose source dQcks 
destined for: 

~N/A 

650 (Fortransit IU only) 
70. 
705 
709 

1401 
1410 

Restrictions/ Ranpe: N/A 

Storage Requirements: 20K 

162.0 
7070 
7072 
7074 
7080 
7090 

Equipment Specifications: 20K Card 16zo with indirect addressing 

Additional Remarks: The language ia SPS with patches. 
Most coding errors, such as mixed mode expressions, improperly written state
ments, undefined labels, missing statement numbers, improper subscripting, open 
DO loops, unmatched parenthesis, improper modification of DO Indlcell within a DO 
loop, duplicate statement nwnbers, and others are picked up by this program. Pro
vision is made for batch diagnosing. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

INTERPRETIVE PROGRAMMING SYSTEM (IPS) (Tape) 

Lawrence C. Brown 
Midwestern Regional Office 
IBM Corporation 
618 South Mtchigan Avenue 
Chicago 5, Illinois 

File Number 2.0.001 

Purpose: IPS is an interpretive programming system for the 162,0. The one
address interpretive language includes the commands of the Intercom System ~
widely used on 'the Bendix G-15. 

Restrictions, Range: The only subroutines supplied are aine-cosine, logarithm. 
exponential, square root, arctangent, and fraction selection. The single precision 
system carries five significant digit floating point numbers. The double precision 
system carries tv:..elve significant figures. 

Method: Floating arithmetic is rounded, the trancendental subroutines are 
truncat~d. Single precision subroutines are calculated by Hastings Approximations, 
except for square root which is done by the "odd-number subtraction" method. The 
double precision subroutines are done by Taylors series after suitable argument 
reQuction. The double precision square root is done by "odd-numbered subtraction!!. 

Storage_Requirements: 20.000 digit storage. 

Source Language: Written in 1620 absolute, revised version created in SPS language. 

Remarks: This is an independent system, which includes relocatable subroutines 
bl.1.t, the program is non-relocatable. 

Equipment Specifications: 16Z0 with 20R storage, paper tape I/O. Hardware divide 
required for the double precision system, optional for single precision. No use is 
made of indirect addressing, but it will not cause any conflict if installed. 

IBM 16zo PROQRAM LIBRARY ABSTRACT 

lNTERPRETIVE PROGRAMMING SYSTEM (IPS) (Card) 

Lawrence C. Brown 
Midwestern Regional Office 
IBM Corporation 
618 South Michigan Avenue 
Chicago 5, Dlinoie 

FUe Number 2. O. 002 

Abstract data for this program is identical to data for program number 2.. O. 005 
except that this program i8 for the IBM 162.0 card aystem. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 2, O. 003 

An Interpretive System for Performing Operations with Complex Numbera (Tape) 
W. D. Glauz and J. O. Hancock 
School of Aeronautical & Engineering Sciences 
Purdue University 

(Continued on next page) 



Direct Inquiries to: W. D. Glauz 
School of Aeronautical & Engineering Sciences 
Purdue University 
Lafayette, Indiana 
92.-61435 

Purpose /Description: The program performs various operations with complsx 
numbero. It is written as an interpretive sYBtem which interpreto OP codea 
80':99 and performa the indicated operation with floating point numbera, 

Mathematical Method: N/A 

Reatrictiooll, Range: Those impoaed by accuracies of SPS two paBa floating 
point subroutines. 

Storage Requirements! 402-4113 or 402-11262 including SPS Subroutinos. See 
description page lB. 

Equipment Specifications: Tape 1620; 20K; no other opedal features required. 

Additional Remarks: Program is w~itten to be compiled with SPS two paso 
compiler and subroutineB. It useD floating point arithmetic and nwnbertl must 
be entered in standard £0 t- floating paint notation. SYBtem uBed successfully 
on approximately 10 programo to date. (7/25/61)' 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

IBM 650 Simulator Program (Card) 
F. C. TOBcano 

Direct inquiries to: F. C. Toscano 
IBM Corporation 
525 South Flower Street 
Los Angdes 17, California 

File Number 2. D. 004: 

PurpmlC/Dellcription: Simulation of the IBM 650 on the IBM 16l0. It allows 
execution of 650 language programs in a 1620 without reprogramming. 

~N/A 

Restrictions/Range: The Simulator asswnes an 80180 numeric card input/out
put, with eight· la-digit words per card. The uaer can modify the Simulator to 
include simple control panel functions and alphabetic, if desired. 

Storage Requirements: N/A 

Equipment Specifications: 

To Simulate: 

:WOO word basic 650 
4000 wore basic 650 
1000 word basic 650 

Requires: 

40, 000 digit 1620 with divide 
60, 000 digit 1620 .with divide 
20, oao digit 1610 wi.th divide 

The Simulator assumes a card I/O 1620 and a card I/O 650. SiTnple modinca~ 
tiona are given in the writeup to simulate 650 card I/O by meana of the 1620 
paper tape and/or typewriter I/O. 

Additional Remarks: The Simulator program is written in SPS, and occupies 
lower memory to location 090l1. 

Internal execution speed of simulation i8 approximately 31/2 timcil slower than 
a very well optimized 650 program. Simulator was debugged using the 650 
C. E. Didgnofltic Program. 

IBM 1620 PROGItAM LIBRARY ABSTRACT 

IBM 650 Simulator Program (Tape) 
F. C. Toscano 

Direct Inquiries to: F. C. Toscano 
IBM Corporation 
525 South Flower Street 
Loa Angeles 17, California 

File Number 2. O. 005 

Purpose/Description: Simulation of the IBM 650 on the IBM 16z0. It allows 
execution of 650 language programs in a 1620 without reprogranuning. 

Method: N/A 

Restrictions/Range: This prograTn is the tape system of the program No.2. O. 008. 

Storage Requirements: N/A 

(Continued on next column) 

B - 1620 

Equipment SpecificationD: 1620 tape system 

Additional Remarks: The Simulator program if! written in SPS, and occupieu 
lower memory to location 09021. 

Internal execution speed of aimulation ia approximately 3 l/l times alower than 
a very well optimized 650 program. Simulator was debugged uaing the 650 
C. E. Diagnoatic Program. 

IBM 1(,20 PROGRAM LIBRARY ADSTRACT File Number 2. O. OOG 

INTERPRETIVE ROUTINE FOR THE IBM 1620 (Tape) 
Patricia Lussow 

Direct Inquiries to: Patricia Lussow 
LME 
Advanced Electronics Center 
Ithaca, New York 

Purpose/Description: The Floating Point Interpretive Routine has been designed 
so that the IBM _ 1620 can'be operated without exhaustive knowledge of computer 
programming and a minimwn of preparation. Routine include a arithmetic, logical 
input_output instructiona, looping, built-in trace and a control routine for operatol 
machine interaction. 

Method: N/A 

Restrictions/Range: Nt A 

Storage Requirements: Entire 20,000 positiona of core 

Equipment Specifications: Tape aYlltem, memory 20K and automatic divide, No 
other special features required. 

Additional Remarke: Operating Procedures and Programming Instructions arc 
designated in G. E. Technical Information series DF61ELCII and DF61ELC7Z. 

IBM 1620 PROGRAM LIDRARY ABSTRACT File Number 3. O. 001 

VARIABLE FIELD SQUARE ROOT SUBROUTINE (Card) 
W. H. Jefferys 

Direct Inquideu to: W. H. Jefferys 
Van Vleck Observatory 
Wesleyan University 
Middletown, Conn. 

Purpose/Description: To take the square root of any number, given an arbitrary 
number of digits. The resulting square root haB a6 many digits as the nwnber 
input to the subroutine. 

Mathematical Method: Odd-Number Subtraction Method. 

Restrictions, Range: X. the number wholle aquare root is to be taken, must be 
gre<ller than or equal to zero. U it i.8 negative, the routine will halt after 
printing "SOR T NEG NO", and then take the aquare root of /X/. 

Storage Requirementa: UN is the number of digits in the longe6t number whose 
square root is to be taken, the routine requires 42l -I- IN digits for the Indirect 
Addressing vcruion, and 530 +- IN digits for the vcraion which does not require 
indirect addressing. 

EquiplTlent .specifications: There is a verBion for machines with indirect 
addressing, and another for machines without indirect addressing. 

Additional Rcmarkll: The routine iD written in SPS, Z-Pafls. It iB completely 
relocatablc. The numbera involved are fixed paint. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 3. o. adz 

1620 FIXED POINT SQUARE ROOT (CLOSED) SUBROUTINE 
Sarah Snoak 

{ Card} 

Direct Inquiries to: Sarah Snook 
IBM Corporation 
Time &. Life Building 
1271 Avenue of the Americas 
New Y9rk, New York 
JU 6-Z050, Ext. 348 

Purpolle IDeacription: This subroutine evaluates the square root of any fixed 
point number to any number (L) of places. The UlJer may change the size of 
"V' at will and the subroutine will automatically adjust the size of its calcu-
lation. Reassembly is not necessary. 

(Continued on next page) 
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Mathematical Method: Odd Integer 

Restrictions, Range: The argument of the subroutine must be exacUy Z ilL" 
digits in length. The arguznent will be destroyed in the course of the,cal~ 
culation. The "L" low order digits of the argument will be replaced by the 
result. The minimum value that "L" may asswne is Z. The only upper 
bound upon ilL" is the aJ110unt of storage available. 

Storage RequireJ11ents: 630 10cations1"L"f"Z locations for Odd Integer field. 

Equipment Specifications: Memory ZOKi no other special features required. 

Additional Remarks: The subroutine is suppUed in ayntboUc form, on carda, 
for assembly with the user's program. It is cOJ11pletely relocatable. It has 
successfully calculated roots of numbers to as many as ZOOO places. The 
general timing formula is the following: T=:10.5t9.66L+.580LZ millisecs. 
where L is the number of digits in the result. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

SIMULTANEOUS EQUATION PROGRAM (Tape) 

D. N. Leeson
IBM 
Eastern Regional Office 
425 Park Avenue 
New York, New York 

File Number 5.0.001 

Purpose: This program generates the solutions to a Hnear system of maximum 

size, 39 x 39. 

Restrictions, Range: All arithmetic is done in 10 digit excess 50 floating point. 

Method: Variation on the Gaussian elimination technique, known as the product 
matrix method, is employed. 

Storage Requirements: For the maximum program {39}, all of core is required. 

Remarks: The program will yield the solution to the linear system for up to 99 

~ector5 without matrix inversion. 

Equipment Specifications: 1620. paper tape, 20K core. No other devices are 

necessary. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

ilMULTANEOUS EQUATION SOLUTION (Card) 

D. N. Leeson 
mM 
Eastern Regional Office 
425 Park Avenue 
New York, New York 

File Number 5. O. 002 

Purpose: This program generates the solutions to a linear system of maximum 
~ 39. One may have 9fJ constant vectors per matrix of coefficlents. 

Restrictions, Range: 39 X 39 

Accuracy: Rounding error for very large systems noticeable. 

Speed: Variable dependent upon problem size. 

Method: Calculation of the product matrix. Arithmetic; floating. 

Storage Requirements: All of core is required for the maximum probleJTl. 

Restrictions, Range: The program conslta of 3 basic parts. 

A) Phase 1 -- a matrix loading program allowing ease of data preparation and 
Including certain error detection features. Corrections are 
facilitated by direct keyboard entry of corrected records. 

B) Phase 2 -- eigenvalue solution phase. Solves by a modification of the serial, 
threshold, Jacobi method. Eigenvalues are typed out at· the. conclusion 
of phase 2. Rate of convergence is also indicated on the typewriter. 
Sense switch control allows the selection of punched card output of the 
rotation angles to be used In phase 3. 

C) Phase 3 -- solves for the N eigenvectors assoclated with the phase Z eigenvalues. 
Vectors are printed out on the typewriter together wlth Identifying 
information. 

Method: Floating point arithmetic is ulled for all calculations In phase Z and 3. 
No other subroutines are used in any of the three phases. 

Storage Requirements: 20,000 positions of core storage are utlltzed by the program. 

Source Language: Programming language is SPS. 

Remarks: Eigenvalue for a 20 x ZO well behaved matrtx was 40 minutcs. Precision 
~ 20 well behaved matrix was 6 significant digits. 

Equipment SpecifIcations: Basic 1620 card system 
Basic 1620 card system with dIrect division 
and indirect addressing, 

IBM 16Z0 PROGRAM LIBRARY ABSTRACT Filc NumberS.O,OM 

EIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 16Z0 DATA 
PROCESSING SYSTEM (Tape) 

Nell Lewis 
IBM Corporation 
818 Kapiolani Boulevard 
Honolulu 13, Hawaii 

Abstract data for this program is identical to data for program number .5.0,003 
except that this program is for the IBM l6zo tape system. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

Evaluation of Determinants (Card) 
D. N. Leeson 

Direct Inquiries to: D. N. Leeson 
425 Park Avenue 
ERO 
New YOJ;"k 

Purpose/Description: To,evaluate determinanta 

Mathematical Method: Crout Reduction 

File Number 5. O. DOS 

Restrictions, Range: The determinant J11ay not have a rank exceeding 40 or 
less than two. 

Storage Requirern.ents: All of core 

Equipment Specifications: Card 16Z0 20K core. No other devices necessary. 

Equipment Specifications: 1620 with 1622 attachment. DIvision feature not required. IBM 1620 PROGRAM LIBRARY ABSTRACT. 

Additional Remarks: This program uses SPS Language, and is non-relocatable. 

File Number 5.0,006 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 5. O. 003 

EIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 16Z0 DATA 
PROCESSING SYSTEM (card) 

Neil Lewis 
IBM 
818 Kapiolani Blvd. 
Honolulu \3, Hawaii 

Purpose: Will solve for the eigenvalues and associated eigenvectors of a real, 
symmetric matrix to order 50. 

(Continued on next column) 

MATRIX INVERSION (Tape) 
Dale Anderson 

Direct Inquiries to: Dale Anderson 
IB¥ Corporation 
340 S. Broadway 
Akron 8, Ohio 

Purpose/Description: This program. will invert any non-singular square matrix 
of size 2Z X 2Z or less. Provision is J11ade for re_inversion to check accuracy. 
Input is from tape or typewriter, output is on typewriter. Since this program is 
written in Fortran, it may be applied with equal facility to a card l6Z0j with minor 
1/0 changes to any hardware accepting the Fortran language. 

~N/A 
(Continued on next page) 



Restrictions/Range: Matrix muat be square, of order 2Z X 22 or less, non 
singular. 

Storage Requirements: Close to all 1620 storage is u&ed. 

Equipment Specification&: Dasic paper tape 1620 

Additional Remarks: The language h Fortran (approximately 80 statements). 

IBM 1l.20 PROGRAM LWRARY ABSTRACT File NUlllber 5. O. 007 

SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS (Cards) 
Burr Preston 

Direct Inquiries to: Burr Preston 
IBM Corporation 
520 N. Dearborn Street 
Chicago 10, Illinoill 
WHitehall 4-1364 

Purpose/Description: This program solves Iiet!) of nonhomogeneous SUnultaneaus 
linear equations and provides either printed or pllnched output with heading. It 
is deuigned for case of U.!le. Operating inlitructiona and error nu:\sBagtHI arc auto
matically typed. Data value a are entered in free form not~\tion au a group of diGita 
with a decitnal point. An optional power of ten may be added to each value. 

Method: The Jordan method of elitnination is used. 

Refltrictions/Range: A maximwn of 26 equa.tions in 26 unknowns may bc solved. 
A maximum of eight significant digita per matrix element is allowed. 

Storage Requirements: The entire core for 26 equa.tions. 

Equipment Specifications: Memory 20K, Card Input-Output and no other spedal 
features required. 

Additional Remarks: The program is written in Fortran. All computation is done 
in standard Fortran single precision floating point arithmetic. Read and compute 
time for three equations is five seconds. Typing of the answer takes an additional 
seven seconds. Read and compute time for eight equations is 25 seconds with 
typing the answer requiring an additional 19 seconds. A test for zero divisor is 
included. A typewriter message indicates when a pivotal element is smaller in 
absolute value than a vlaue selected by the operator. At this point the solution may 
be continued or the next problem read in. 

IBM I(,20 PROGRAM LIBRARY ABSTRACT 

REGRESSION ANALYSIS PROGRAM (tape) 

D. N. Leeson 
IBM 
Eastern Regional Office 
425 Park Avenue 
New York, New York 

File Number 6. O. 001 

Purpose: This program per£ormfl a compiete regression analYflLs on a maximum 
of 24 variables. 

Restrictions, Range: All arithmetic is done in 10 digit excess 50 floating poInt. 

Method: All mathematical models are linearized, uaing a IiIpedal technique. 
The Gaussian lea at squares technique is appHed. 

Storage Requirementfl: The program with a maximum number of varLables (24) 
occupiea all of core for a 20, 000 position 1620. Speed cannot be determined due 
to the many configurations of the problems. The program is not relocatable. 

Remarks: This program will fit nonllnear functlons and surfaces. Data may be 
pretranflformed by anyone of 21 available transformatlons. The syfltem is in 2 
paflses. Pass 1 prepares data as Input to Pass 2. 

Equipment Specifications: Tape 16zo. 20K Core-Divide not required. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

REGRESSION ANALYSIS PROGRAM (card) 

D. N. Leeson 
IBM 
Eastern Regional OHice 
425 Park Avenue 
New York, New York 

File Number 6. O. 002 

(Continued on next column) 

B - 1620 

Purpose: This program performs a complete regreflsion analyoiu on a maximum 0 

24 variables. 

R('strictions, R.mge: All aritlunetic i8 done in 10 digit excess 50 floating point. 

Method: All mathematical modcls are lineariz.ed, using a IIpedal techniquc. 
The Gaussian lcast :;quares technique is applied. . 

Stora~e Requirements: The program with a maximwn number of variablcll (24) 
occupics all o{ core for a 20,000 position 1620. Speed cannot be determined due 
to the many configurations of the problemfl. The program is not relocatable. 

Remarks: This program will fit nonlinear functions and flurfacefl. Data may be 
prctran~formed by any onc of 21 available tranaformations. The flYfltem is in 2 
pa:>sc!'l. Pass 1 prepare a data as input to Pass 2. 

Equipment Specifications: Card 1620. 20K. Core-Dlvide not required. 

lDM 1620 PROGRAM LIBRARY ABSTRACT File Number 6. O. 003 

SCRAP (Sixteen-twenty Card Regresflion Analyflia Program) (Card) 

- - D. N. Leeson -

Direct lnquiriell to: D. N. Leellon 
425 Park Avenue 
New York City, New York 
PL 1-6060 

Purpose/Description: This program performs a complete linear or non linear 
regression analysifl for the card 1620 system. A plotback program io alBo in
cluded, Output of all phases ifl on cards for flubsequent listing. A typewritten 
output is alBa available. 

Mathematical Method: Gaussian Least Square Technique 

Restrictions /Range: No more than 23 variablefl total may be proceBsed. The 
linearity case y ax+b may not bc performed. 

Storage Requirements: 20K for maximum program. 

Equipment Speci'fications: Memory 20K. No other special feature II required. 

Additional Remarks: Language _ SPS for all parts. Floating point arithmetic. 

Nonrelocatablc. 

IBM 16Z0 PROGRAM LIBRARY ABSTRACT File Number 6. O. 004 

(Stepwise Regression Analysis Program) (Tape) 
L. S. Holmes & A. R. Colville 

Direct Inquiries to: L. S. Holmes 
A. R. Colville 
IBM Corporation 
Beaumont, Texal.l 

Purpose/Description: STRAP is a mUltiple stepwise regression analyais pro
gram containing provisionfl for transforming input variables. It is useful in 
determining the relationships betwel!n the independent and dependent variables 
of a sct of observations by an equation of the form: 

Where Y is the depl!ndent va.riable, Xi are the independent variables, and ai 
are the coefficients to be dete rmined. 

Mathematical Method: N fA 

Storage Rl!qTirements: 20,000 positions 

Equipment Specifications: Basic 1620, paper tape input & output. 

Additional Rl!marks; Floating Decimal manipulationfl, Problem size 39 
independent variables, "any 1 of 10 dependent variablefl. 

IBM 1620 PROGH.AM LWH.ARY ABSTRACT 

FREQUALIZER (Tape) 
Rob!.lrt Axelrod 

Direct Inquiries to: Paul Sanders 
Statistical Service:; 
Abbott Laboratori",:; 
North Chicago, Illinois 

File Numher 6. o. 005 

(Continued Oil next page) 
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Purpose/Detlcription: This program analyzes the frequencies preacnt in a time 
series by means of power ,f;pectra. 

Method: Fourier transforln of auto-covariance function. 

Restrictions/Range: Maximum of 200 lags, any number of data points. 

Storage Requirements: 20. 000 digits 

Equipment Specifications: Memory 20K, and no other special features required. 

Additional Remark~: Running time: (MN 10M2 ) /2000 minutes 
N da ta points 
M lags in auto-covariance function 

Language: Fortran (Tape) 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

STEPWISE MULTIPLE LINEAR REGRESSION (Tape) 
R. Bukacek & W. Galle 

Direct Inquiries to; W. J. Galle 
Armour & Company 
Operations Research 
401 N. Wabash 
Chi.cago, Illinois 

File Number 6. O. 006 

Purpose/Description: Accepts sets of observations and forIns linear regressions 
in a stepwise fashion subject to atatistical criterion (F-Test). 

~ Stepwise linear regression 

Restrictions/Range; Maximum number of independent variables" 18, l::!:Nind 
..... 18: Maxirnunl uurnber of dependent variable Ii on input tape .. 25 _ Nind, IS NOep 
~25 - Nind. Maximum number of independent variable~ which can be Apriori 
Suppressed from consideration in stepwise process = 15 o!S ~:='15 

Storage Requirements: 20K 

Equipment Specifications: Memory lOK, and paper tape. No other special features 
required. 

Additional Remarks: Restrictions above apply to 20K basic tape machine. See 
attached writeup for complete description and notes. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 6.0.007 

Stepwise Multiple Linear Regression Analysis for the IBM 1620 (Card) 
D. G. Wyman 

Direct Inquiries to: D. G. Wyman 
IBM Corporation 
401 Grand Avenue 
Oakland, California 

Purpose /Description: The 1620 Stepwise Regression AnalysiB Program. has been 
coded in SPS as a series of independent subroutines. Each can be assembled 10,
dependently as long as the data areaa are consistent. This should allow easy mo
dification. With efficient utiliz;ation of storage, a problern of 35 variables can be 
run on a basic 1620. Analysis of variance is combined with Multiple RegreSSion 
Analysis to control the selection of terrna for an equation. 

Method: By M. A. Efroynlsen, Mathematical Methods for Digital Cornputers, 
Chapt. 17, ed. A. Ralston and H. Wilf 

Restrictions/Range: Single preciaion floating point has been used thJ;"'oughout. 
42 variables ia maximum for Phase I, 1. e., simple correlation matrix. 35 vari
ables can be run in Phase II. the Stepwise solutlon. Any of 13 transformations can 
be used up to 70 per observation. Data input format must be defined by a header 
card. 

Storage Requirements: 20, 000 positions 

Equipment Specifications: Memory 20K. No other special features required. 

Additional Remarks: The program has been coded in SPS using SPS floating point 
subroutines for all of the rnathematics. Programs are compiled independently and 
run by loading and executing the routines in sequence. OperaUon is continuoua. 
About 1050 instructions are uaed with an addltlonal 340 for a report generator not 
including SPS (]ubroutines. Two of the eight routines use rnost of 20K memory. 

The program is being used consistently by two card 1620 installationa in the Oak
land area. Cards or paper tape may be used as input/output. 

IBM 1620 PRUGRAM LIBRARY ABSTRACT 

COMPLEX FORT~AN FOR THE 1620 (Tape) 
Frank H. Maskiell 

Direct Inquiries to: Frank H. Maskiell 

File Number 6. O. 008 

The Pennsylvania Transformer Division 
McGraw-Edison Company 
Box 330 
Canonsburg, Pennsylvania 

Purpose/Description: Th", Fortran processor and subroutine tapes have been 
revised to utiliz;e certain variables as cornplex nurnbera. This permits the 
addition, subtraction,multiplication or division of two or more complex variablea 
by the simple instruction D. A op (B op C) ---. 

Method: The complex nWllbers are treated in rectangular component forIn and the 
~tic Operations accornplished by means of Fortran class A subroutines. 

Restrictions /Range: The cOITlplex variable is accepted only as a floating point 
nwnber. 

Storage Requirernents: 8600 positions are required for the subroutine package 
at the time of object running. 

Equipment Specifications: Tape 1620, memory lOK. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Numher 6. O. 009 

CORRELATING PROGRAM - UP TO 30 VARIABLES (Card) 
Jack BUrgeson 

Direct Inquiries to: Jack BUrgeson 
IBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

Purpose/Description: Given M observations on N variables, the simple correla
tion coefficients of each variable with every other variable are found and printed. 

Method: N/A 

Restrictions/Range: M unlimited. N less than or equal to 30. Data cards must 
contain record marks in cc7l. 

Storage Requiretnents: Uses all storage 

Equlprnent Specifications: Basic card 1620 

Additional Remarks: The language is Fortran variant - has BOIne alphabetic out
put and special point format. 

Compiled on tape 1620 and converted through 047 to card 16.20. A one rJigit change 
made in the Fortran input subroutine to read from cards instead of tape, henoe. 
requirement for record Inark in c072 ·of data cards. 

IBM 1620 PROGRAM LIBRARY ABSTHACT 

ANALYSIS OF VARIANCE (C.:I.ro) 

Louis J. Granato 

Direct Inquirics to: Louis J. Grc.natu 
IBM Corporal ion 
631 Cooper Sh·ed 
Carndcn, N. J. 

File Nllm\)('1 6. O. 010 

Purpose/DeBcription: Reduce tilt· total variation in a set of data to cOITlponents 
associatcd with possible sourcer. of variability whose relative irnportance we 
wi8h to assess. 

Mathematical Method: Sums of Squares 

Restrictions, Rangc: MdXllllUlJUI of eight (8) factors, with not lTlorc than eight 
(8)levels per fa<:!or. Total data (".annot exceed 12,935 digits. 

Storage Requin:rnents: N/A 

Equipment Speci1ications: Baoie lolO with card I/O 



liJM J(,20 PROGRAM LIBRARY AUSTItACT 

POLYNOMIAL CURVE FITTING (Tape) 

W. R. Graves 
IRM 
2640 Canal Street 
New Orleans 19, Louisiana 

File NumlH"1' 7. O. 001 

Purpose: Thi.s program generates an approximating polynorrlial by the least 
squares technique. The equation so derived contains as many terms as necessary 
to bring the standard error of the dependent variable within a range specified by 
the user, or to fit a 15th order polynomial. 

Printing of intermediate coefficlents and the printing of a tabulation of observed 
vs calculated values of the dependent variable arc under the control of program 
switches as is the inclusion of weighting factorB. 

The calculations utilize floating arithmetic with an 8 digit mantissa. 

Restrictions, Range: Not given. 

Method: A modified Gaussian elimination technique is used to solve the resulting 
sel of simultaneous equations. Experimental data are recorded in standard 1620 
FORTRAN format. 

Storage Requirements: Not given. 

Hemilrks: This program uses FORTRAN language. 

Equipment Specifications: IBM 1620, lOK core, paper tape reader, paper tape 
punch. Will run on any 1620 for which FORTRAN is written. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

POLYNOMIAL CURVE FITTING (Card) 
W. R. Graves 

Direct Inquiries to: W. R. Graves 
IBM 
2640 Canal Street 
New Orleans 19, Louisiana 

File Number 7.0.002. 

Purp08e/Description: This program generates an approximating polynomial by 
the least squareB technique. The equation so derived contains a8 many termll no 
necessary to bring the standard error of the dependent ... ariable within a range 
specified by the user, or to fit a 15th· order polynomial. 

Printing of intermediate coefficientfl and the printing of a tabulation of observed 
V8 calculated values of the dependent variable are under the control of program 
switches as is the inclusion of weighting factors. 

The calculations utilize floating arithmetic with an 8 digit mantiBsa. 

Mathematical Method: A modified Gaussian eUm.ination technique is used to 

Equipment Specifications: Minimum lillO, 20K, no opecial features. 

Addition31 Remarkll: Language SPSj Totally relocatable. This program alao 
containD a Ilmall 13 inntructton teat program at the UBerD discretion. 

ll3M 1620 PROGRAM Lll3RARY Aj3STRACT 

POLYNOMIAL CURVE FIT (Tape) 
Dale Anderson 

Direct Inquiries to: Dale Anderson 
IBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

File Number 7. O. 004 

B - 1620 

Purpo!le/Descdption: This program fits an nth degree polynomial to m aets of 

weighted or unwcighted data points (x, V). Provieion is made for processing the 
same set of (x, y) points through polynomials of increasing degree n. A complete 

cvaluation i~ made of each fit and etatisticB indicating "goodncus of !itl! typed out. 

Method: Least squares solution of simultaneous equations. 

Restrictions/Range: n lells than or equal to the aroaller of (13. M-ll. :rn le86 
than or equal to I QQ. 

Storage Requirementu: N/A 

Equipment Specifications: Basic paper tape 1620. Becautlc of the coding language 
uscd, it can eaHily be converted to card 16zo _ with I/O modifications to any hard
ware accepting Fortran coding. 

Additional Remarks: The language is Fortran (approximately 140 atatementu). 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

1620 SUBDIVISION PROGRAM(Tapel 

H. W. Van Ness 
C. E. Berry 
K. J. Love 
IBM 
1212 S. W. 6th Avenue 
Portland 4, Oregon 

File Number 9. l. 001 

Purpose: Compute necessary data for the subdivision of land into smaller 
parcels. The program starts with a closed boundry tra",:erse and proceeds 
to compute all necessary curves and tangents. The design engineer then 
!lI.lbmits data for lot computations and receives complete information for staking 
and plotting the subdivision. Lot characteristics are checked against zoning 
requirements. Output includes co-ordinates of points; length and bearing of 
line:;; length and radius of arCSj and area, depth, and width of lots. 

Restrictions, Range: Up to 250 points and 25 curves may be processed at one 
tiITle. 

solve the resulting set of siITlultaneous equations. Experimental data are recorded Method: Docs not apply. 
in standard 1620 FORTRAN format. 

Restrictions IRange: Not given 

Storage Requirements: Not given 

EqUipment Specifications: IBM 1620, 20K core, 1622 card read-punch. 
on any 1620 for which FORTRAN itl written. 

Additional Remarks: This program uses FORTRAN language. 

Will run 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 7. O. 003 

1620 Fix Point Square Root (Card) 

W. S. Sekscienski 

Direct Inquiries to: W. S. Seksdenski, Project Engineer 
UniverBity of Maryland 
College Park, Maryland 

Purpose/Deacription; To extract the square root of a 9 digit fixed point nwnber. 

Mathematical Method: N/A 

Restri.ctions/Range: Argument mUHt be 9 digits in length. 

Storage Req11irements: N/A 
(Continued on next column) 

Storage RequireITlents: Four program passes are required -- utilizing all of 
the 20, 000 positions except in Pass I and the co-ordinate type out. 

Equipment Specifications: Minimum 1620. 20, 000 positions of core and paper
tape input-output. 

IBM ](,20 PROGRAM LIBRARY ABSTRACT 

CUT AND FILL (Tape) 

Ben A. Shaw 
IBM 
690 N. Robert Street 
St. Paull, Minnesota 

File Number 9.2. 002 

Purpose: Compute grades, apply typical sections, compute slope interests, 
~nd volumes when given P. V.l. Stations, Elevations, and Lengths of 
Vertical Curves, Typical Sections and where they are to be used, Shrinkage 
Factors, and Preliminary Terrain Cross Sections. 

Restrictions, Range: This program does not COITlpute horizontal curve 
transitions. It is limited to 30 Terrain Points/ Cross Section, Ten Typical 
Sections, and ten P. V. l's. The horizontal distances are to even feet, and the 
elevations are to tenths of a foot. 

Method: Does not apply. 

(Continued on next page) 
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Storage Requirements: ZO,OOO digits. 

Sourc e Language: Machine language. 

~ Speed: 13 to 30 seconds/craBs section, depending on output. 

Equipment Specifications: 16Z0/16ZI. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

CUT AND FILL (Card) 
ltay Peck 

Ray Peck 
IBM~San Francisco 
'340 Market Street 
San Franciscoll, California 

File Number 9.2.003 

Abstract data for thia program is identical to data for program number 9. Z. 002 
except that this program iB for the IBM 162.0 card system. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

WATERWAY COMPUTATIONS (TAPE) 
C. E; Carlson and J. F. Feeney 

Direct Inquiries to: Charles E. Carlson 
Bridge Section 
Wis. Highway Commission 
Madison, Wisconsin 
ALpine 6-4411, Ext. 471 

FUe Number 9. Z. 004 

Purpose/Description: The purpose of this program is to compute the velocity,. 
area, and flow for an individual channel in a flow system and the average velocity, 
area, and flow for the enUre network. 

Mathematical Method: Maiming's formula. 

RestrIctions, Range: A maximum of 25 water elevations. 

Storage Requirements: See sheet. 

Equipment Specificatlons: 1620 Tape System; Memory lOKi No Special Features 
Required. 

Additional Remarks: EasIly converted to Card System. 

IBM 16zo PROGRAM LIBRARY ABSTRACT 

SKEWED BRIDGE ELEVATIONS (TAPE) 
J. F. Gibbons and C. E. Carlson 

Direct Inquiries to: C. E. Carlson 
Bridge Sectlon 
Wis. Highway Commission 
Madison, WIsconsLn 
ALpine 6~4411. Ext. 471 

File NUl11ber 9. Z. 005 

Purpose/Description: The progral11 computes slab elevations and geometry 
{or bridge superstl'llctures with skewed substrllcture units on a vertical curve wlth 
straight horizontal allgnment. Horizontal and vertical geometry is found at the 
intersection of a chosen series of offset lines with a skewed line. These skewed 
linea may be at specU[c stations, at quarter paints of spans, or at constantly 
incremented stations. 

Mathematical Method: Not applicable. 

Restrlctlons, Range: A maximum of {[fty beams or offsets. 

Storage Requirements: lOR 

Equipznent Specifications: 16zo Tape System; Memory lOK; No Other Special 
Features Required. 

Additlonal Remarks: Input to the computer may be eLther paper tape or typewrlter. 
Geometry for flared bridges may be" obtained by the. manipulation of Input data. 
ProvisioD"" ... are made for up to 50 offsets divided into 1 to 5 groups. 

Program language - FORTRAN 
Run successfully about 100 times to date - August ZZ, 1961. 

The program is easily converted to a Card System. 

IBM 16Z0 PROGRAM LIBRARY ABSTRACT 

16Z0 TRAVERSE ANALYSIS PROGRA~ ("t:ard) 
D. T. Mitchell 

Direct Inquiries to: D. T. Mitchell 
IBM Corporation 
Midwestern Regional Ofiice 
618 South Michigan 
Chicago 5, illinois 

File Number 9. Z. 006 

Purpose/Description: This program will solve traverso problems requiring 
balancing of misclosure or solution for unknown azimuths and/or distances. No 
provision is made to handle othor than straight-line courses. Areas of traverses 
can be calculated (u80r's option). All possible 80lutiona for problems are pre
sented in the output. 

~ Standard methods ouUined in writeup. All output is via the typewriter. 

Restrictions/Range: All sines and cosines are calculated within ZxlO-8 insuring 
3~decimal place accuracy in latitudes and departures. 

Storage Requirements: 20K Core is required. 

Equipment SpecU'ications: Basic 16z0 without any features; 

Additional Remarks: The 80urce languago is zn.achine. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

1610 TRAVERSE ANALYSIS PROGRAM (Tape) 
D. T. Mitchdl 

Direct [pquiries to: D. I". Mitch.:!l 
IBM Corporathm 
Midwestern Regional Office 
618 South Michigan 
Chicago 5, lUin!)is 

File Number 9. Z. 007 

Purpose/Description: This program will solve traverse problems requiring 
balancing of misclosure or solution for unknown azimuths and/or distances. No 
provision is made to handle other than straight~line courses. Areas of traversoa 
can be calculated (user's opUon). All possible solutions for problems are pro
sented in the output. 

~ Standard methods (lutlined in writeup. All output is via the typewriter. 

Restrictions/Range: All IiU • .;S and cUliiu~s are calculated within ZxlO~8 in8uring 
3~decimal place accuracy in latitudes and departureJi. 

Storage Requirements: lOK Core is required. 

Equipment Specifications: Basic 1620 without any featuresj paper tape reader. 

Additional Remarks: The source language is l118.chlne. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

GAS NETWORK ANALYSIS (Tape) 

R. E. Edsall 
IBM 
5930 Hohman Avenue 
Hammond, Indiana 

File NUl11ber 9.3.001 

Purpose: The analysis of a ga8 distribution network is necesiJary when a gas 
utility is considering the moditicatlon and/or expansion of a gas system or when 
an increased load on the system 1s contemplated. With the use of tbh program, 
such an analysis can be made for as many as 750 pipes 1n a low and/or mediul11 
pressure system. 

Restricttons, Range: The program will handle a gas network of approximately 
750.pipe sectlons and 250 loops. The program requires an assumed flow rate 
and frictlon factor 'for each plpe sectlon as input, The flow and friction can be in 
any units provided the units chosen remain constant for a given network. Rather 
than frictIon, a user may specify a diameter and length of pipe section. The 
accuracy de.pends upon the tolerance factor within the program which may be cha.nged 
by the user. 

~: .3 sec/loop/Ueratlon exclusive of input and output. 

~ Modified Hardy Cross Method. 

(Continued on next page) 
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Storage Requirements: The maximum network requires 20,000 positions of 
storage. Smaller networks leave upper core avaUable. 

Remarks: This program 1s an independent and is relocatable by changing "DORGII 
otatements of SPS. 

Equipment SpecificaUons: BasIc paper tape system with 20,000 posltlons of core. 
Two versions of program are avaUable~-one for divide hardware and one using the 
divide subroutine. 

Source Language: SPS. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

MULTICOMPONENT DISTILLATION TOWER 
DESIGN CALCULATIONS (Tape) 

Ray N. Sauer 
IBM 
2601 South Main Street 
Houston 2, Texas 

File Number 9.3. 00l. 

Purpose: To estimate the diotlllation tower requirements for a given sep
aration, feed r ... te and thermal condition; and set of relative volatliltiea. 

Restrictions, Range: 30 components. 

Method: Short cut methoda of Feuske, Underwood, and Gililiand. 

Storage Requirements: FORTRAN program with SPS patcher that fitH within 20K. 

Equirment Speci£lcatlons: 1620 wlth paper tape and 2.0K memory. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

GAS NETWORK ANALYSIS (Card) 

Direct Inquiries to: IBM Public Utility Department 
Midwestern Region 
618 South Michigan Avenue 
Chica.go 5, illinois 

File Number 9. 3. 003 

Purpose/Description: With the use of thia program. an analysis can be made for 
as many all 750 pipell in a lpw and/or mediwn pressure system with consideration 
given to modification fUld/or expansion. 

RtHJtr:\'otions/Range: See purpose 

Storage Requiremento: ZO, 000 core locatioIlIl 

Equipment SpecUicationll: 16zz with Autodivide 

IBM J6Z0 PROGRAM LIBRARY ABSTRACT File Numher 9.3.004 

M-IOO MOMENT OF INERTIA AND CENTROID CALCULATIONS (Card) 
G. J. Reed 

Direct Inquiries to: R~' C_ Wcnr.i.ck 
AFC Industries Inc. 
p. O. Dox 1666 
Albuquerque, New Mexico 

IBM 16~O PROGRAM LIBRARY ABSTRACT File Nwnber- 9.3. 005 

M .. 100 MOMENT OF IN~RTIA AND CENTROID CALCULATIONS (Tape) 
G. J. Reed 

Direct Inquiries to: ROo C. Wenrick 
AFC Indulltries Inc. 
p. O. Box 1666 
Albuquerque, New Mexico 

Purpooc/Dcscription: This program is ulled to compute the Momenta of Inertia, 
area, and Centroid of a complicated two dimensional body. The system is divided 
into a grid lIystem with grid spacing and formula nwnber for each rectangle entered 
all input. 

~ N/A 

Restrictions/Range: The code will handle up to a maximUIIl of 65x and 65y spaceD. 

Storage Requirementa: 19,534 core locations. 

Equipment Specifications: Memory ZOK, and no other special features required. 

Additional Remarks: Language- is SPS. The running time is dependent on the 
number of grid spac.es required to define the body. The time may be approximated 
by T = (.19) NBC 38 seconds. NBC is the number of divillions in the grid system. 

IBM 16zo PROGRAM LIBRARY ABSTRACT File Number 9.4.001 

ELECTRIC LOAD FLOW PROGRAM (Tape) 

Frank Mozina 
Systems Engineer 
IBM Corp. 
421 7th Avenue 
Pittsburgh 19, Pa. 

Purpose: The program is designed to calculate voltages and power £lows in a 
system of a maximum si.ze of (50 buses and 240 lines, and allow changes to be 
made to the base system and be rerun. 

Restrictions, Ra~ All calculations arc donc in a fixed paint. 
a) Net load or generation at any bus must be less than 10,000 Megawatts 

and Megavars. 

b) The self impedance of any bus must have both R andX components of 
less than 1. 00000 per unit. 

c) The sum of 6quarCl> of G and n cOlllponents of self admittance of any 
bus rrlUat be less than I, ODD, 000. 000 per unit. 

d) The accuracy of the results may be predetermined by the operator 
by specifyin~ tir;htcr tolerance in the i.terative solution. 

Speed: Average time per iteration: 

Method: 

Time in mille seconds :: 600.7 x No. (Jf buses -!-112. B x No. of lines 
-I- 511.. 2. x No. of Generator Buses 

Solution is obtained by the Gauss-S"\,ld iteration method, 

Storage Requirements: Full lOI< memory is H'q!lired, with the program broken 
down into 5 pasHes, 

Source Langtlag": SPS 2 PASS. 

Remarks: Thi,; is an Independent Prograrn and it! assembled into fixed iocations 
but is not relocatable unless reassembled. 

Equipment Specifications: Basic 162.0, 20K p'lJwr tape system. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 9.4.00Z 

Purpolle/Oescription: This program is used to comput~ the Moments of Inertia, 
area, and Centroid of a complicated two dimensional body. The system is divided 
into a grid system with grid IIpacing and formula number for each rectangle ent'ered LOCATION OF SHUNT CAPACITORS ON RADIAI~ LINES (Tape) 
as input. 

~ N/A L. S. Ranki.ne, R. F. Steinhart 
IBM 

Restrictions/Range: The code will handle up to a maximum of 65x and 65y spaces. 4Z5 Park Avenue 

Storage Requirements: 19,534 core locations. 

Equipment Specifications: Mcmory ZOK, and no other special feature Ii required. 

Additional Remarks: Language is SPS. The running time is dependent on the 
number of grid spaces requircd to define the body. The time may be approximated 
by T = (.19) NBC 38 secondJ>. NBC is the number of divisions in the grid system. 

New York, New York 

Purpose: This program may be used by electric utlllties engineers to compute 
optimum locations for shunt capacitor banks [n r.ldlal distribution systems 90 

as to minimize loaaes and to improve voltage. Il ma.y also be used to demonstrate 
one of the many ways in which digital computer" Illay be used by utilities engineers. 

(Continued on next page) 
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Method: This program is based upon the methods presented in the following 
Electrical World Articles, by L. J. Rankine. 

Date Title 
""'O"ctOber 3, 1955 Place Shunt Capacitors to Save Line Losses 
December 2, 1957 Two-thirds Rule Used for Capacitors KVAR 
September 26, 1960 Method of Locating Shunt Capacitors Suitable 

for Computer SaluHons. 

Restrictions, Range: Four standard capacitor bank sizes are considered. 

Storage Requirements: 12,000 locations arc used. 

Equipment Specifications: Basic 1620 - Tape input/output. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

ELECTRIC LOAD FLOW PROGRAM (Card) 

Frank Mozina 
Systems Engineer 
IBM Corporation 
421 7th Avenue 
Pittsburgh 19, Pennllylvania 

File Number 9.4.003 

Abstract data for this progra,m is identical to data for program number 9.4.001 
except that this program is for the IBM 16z0 card system. 

IBM 1620 PROGRAM LIBRARY ABSTHAr:T 

Selection of Economic Conductor Size - Specific Case 
New England Electric System Program 1/18 (Card) 

R. H. Snow 

Direct Inquiries to: R. H. Snow 
New England Electric System 
245 South Main Street 
Hopedale, Massachusetts 
GReenleaf 3-0243 Ext. 32 

File Numhf'r9.4.004 

Purpose /DescriPtion: Given installed costs. resistances, it load forecast. unit 
loss costs, and other pertinent data, this program calculater; cumulative IlI"'lIent 
worth of total annual costs for any four conductor si1.cfI, and prints these C"I.t~J 
for each year for a period not exceeding 20 years. on a 1000 wire-foot baD!n, 
Results are presented in tabular form and may easily I,,! transferred to a 1:1''1,11. 

if desired. 

Mathematical Method: Repetitive calculations or prclH'lll '.'.'Orth of loss cost plus 
carrying charges, cumulated yearly. 

Restrictions, Range: On Page 3 of the write-up, not!' IlI.\t the depreciation 1'.1t,~, 

fixed charge rate, interest rate, and required return .\1',· built into the proj'I',IIlI 
as specific values. They are, however, all on sep;I!".I!" I'ards, and can be 
changed according to the accounting practices of til<' 'Ir "". 

Storage Requirements: About 3000 memory locatiollli .11',· required, excluslv,' of 
tables and subroutines. 

Equipment Specifications: IBM l(,lO (20 K memory) ;Inl1 1{,22 reader. 

Additional Remarks: The speed varies with number ul yt·;trs in load foreca·.t. 
Calculations and print-out for a h'1I year period reqllir"d .tbout 2 minutes. 

IBM 1620 PROGRAM LIBRARY AIWTRACT File Number 9.4. oos 

Economic Conductor Size Selection by Kelvin'S Law (Tape) 
R. F. Steinhart 

Direct InguirieB to: R. F. Steinhart 
IBM Corporation 
New York City, New York 

Purpose/Description: To chooon the conductor size that minimizes the ovorllll 
COBt of material and line 10BSCO. 

Mathematical Mcthod: Kelvin1n Law 

Restrictions, Range: Docs not apply 

Storage Requirements; 20 K 

Eguipment Specifications: Any liJlO System 

Additional Remarks: FORTRAN with machine language, The speed is about 
20 seconds/case. 

IBM 1620 PROGRAM LInRAR Y ABSTRACT 

SHORT CIRCUIT ANALYSIS (Card) 
George S. Haralampu 

Direct Inquiries to: George S. Haralampu 
New England Electric System 
441 Stuart Street 
Boston 16, Massachusetts 
COmmonwealth 6_5800, Ext. 37Z 

File Number 9.4.006 

Purpose/Description: This program is to be ueed for the determination of 
current distribution conatants, hus voltages, and xII' ratios under faulted con
ditione. This program is a one pa88 program, and complex network impedances 
are used. 

Mathematical Method: Gauss-Seidel iterative method 

Restrictions, Range: 33 buses and 58 lines 

Storage Requirements: ZO, 000 digits 

Equipment Specifications: Computer, IBM 16Z0, ZO K core, 16Z0 Card Reader 
and Punch. 

Additional Remarks: . The speed is approximately 1.5 seconds per bua per 
iteration. Negative impedances, such as those obtained in mutual equivalents. 
should be avoided. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

Short Circuit Calculations (Card) 
G. S. Har<llampu 

Direct Inquiriell to: G. S. Har.s..larnpu 
441 Stuart Street 
Boston 16, Massachusetts 
COmm.onwealth 6-5800 
Extension 37Z 

File Number 9.4.007 

Purpose/DeSCription: This program is to be used Cor the determination of cur
re~t distribution constants. bus VOltages, X/R ratios, and impedances to the 
POlDt uf iault, under faulted conditions. 

Mathematical Method: The Gauss-Seidel iterative method ia used to solve the 
nodal current equations. 

~estriCtio,ns. Ran.ge: The program accommodates a Bystem of 80 buseB and 119 
Ines and 1S done ln three passes. Complex impedance networks are used. 

Storage Requirements: 20,000 digits 

Equipment Specifications: Cards; 20 K memory 

Additional Remarks; The speed is approximately 1.5 seconds per bus per 
iteration. The coding system used is FORTRAN. The mode of distribution 
are cards. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 9.4.008 

TRANSMISSION LOSSES AND PENALTY FACTORS (card) 
David Hayward 

Direct Inquiries to: David Hayward 
New England Electric System 
441 Stuart Street 
Boston 16, Massachusetts 

Purpose/Description: This program will figure generated power, losses and 
received power and the penalty factor at each entry point of the system 
represented by the'B-constant matrix. It does not figure the B-constants. 
They must be available to use the program. -

Method: The following equations are the basis of the program 

Loss ::: Penalty Factor = 

Restrictions/Range: The program is limited to a 28 by 28 B-constant matrix 

Storage Requirements: The program uses essentially the entire 20K core. 
The speed depends on the matrix size -- once the B-constants have been read 
an average case might take about 2 minutes, 

(Continued on next page) 



Equipment Specifications: Cards, 20K memory. 

Additional Remarks: The information for this program was obtained largely 
from Chapter 5 of Economic Operation of Power Systems by Leon K. 
Kirchmayer published by John Wiley and Sons, Inc. 

IDM l6zo PROGRAM LIDRARY ABSTRACT File Number 9.4.009 

CURVE FITTING _ SIMULATED PLANT RECORD METHOD (Card) 
William D. Garland 

Direct Inquiries to: William D. Garland 
New England Electric System 
441 Stuart Street 
Boston 16. Masl>achusetts 

Purpose/Description: This program IS designed to find the best fitting average 
life within each generalized empirical curve tried for a plant account (cl. Method, 
of Estimating Utility Plant Life, Ediuon Electric Institute, 195Z). 

The best of all fitll derived for a sedell of curves (ouch as the Iowa curveu) is 
selected by visually examining the output data for the least SUIll of squared differ
enccs between the book balance/) and the balance!! simulated fo~ the beat ilt livell. 

Method: A. Formula Terms: 
LU .. longer life as:;lumed 
LL :: shorter life assumed 
LC • best fit life as calculated 
BO = book balances 
BU = balanccs silnulated for LU 
BL " balances simulated for LL 
BC = balance II lIimulated for LC 

Note: Result accepted only when 

Restrictions/Range: N/A 

StoraHtJ Hequircments: 9.950 - program and fixed point divide routine. 

Equipment Specifications: IBM 16z0 COlllputer with a 2.0K memory card and a 
162.2 Card Reader-Punch 

Additional Remarks: The 6pet>d dependtl 011 accuracy of starting assumption given 
progrilZn. The best fit for onc curve il> nOllcthclc1l6 produced within a few second!! 
at 11101lt. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 9.6.001 

STRAIN GAGE DATA REDUCTION ON THE IBM 16Z0 (Card) 
R. C. Wenrick 

Direct Inquiries to: R. C. Wenrick 
ACF Industries 
P. O. Box 1666 
Albuquerque, New Mexico 
CH 7-0361, Ext. 511 

Purpose/Description: To :reduce data as recorded for rectangular strain gage 
rosettes by the Gilmore, Band K or similar recorders. 

Method: N/A 

Restrictions/Range: 100 Channels of data may be reduced with one pass through 
the system. 

Storage Requirements: About 18,000 

Equipment Specifications: Memory ZOK, Automatic Divide, and no other special 
features required. 

Additional Remarks: The language is SPS. Although Indirect addres sing and 
automatic divide features are used, very few corrections are required to enable 
a basic machine to process the data. The program has been used for reduction 
of more than 10, 000 rosettes. The input has been prepared to a. great extent by 
the tape punching facilities of the Gilmore. 

B - 1620 

IBM )(,lO PROGRAM LIBRARY ABSTRACT File Numbcr9.6.00Z 

STRAIN GAGE DATA REDUCTION ON THE IBM 16z0 (Tape) 
R. C. Wenrick 

Direct Inquiries to: R. C. Wenrick 
ACF Industries 
p. O. Dox 1666 
Albuquerque, New Mexico 
C1I7-0J61, Ext. 511 

Purpose/Description: To reduce data as recorded for rectangular otrain gage 
r06ettcs by the Gilmore, Band K or liimBar recorders. 

Method: N/A 

Restrictions/Range: 100 Channels of data may be reduccd with one pauB through 
the system. 

Stora~e Rcquirements: About IB, 000 

Equipment Specificatiolls: Memory ZOK, Automatic Divide, and no other special 
fcaturc:;l required. 

Additional Remarks: The language is SPS. Although Indirect addreaoing and 
autornatic diviuc fcaturel) arc used, very few corrections are required to enable 
a basic machine to prOCess the data. The program bas been used for reduction 
of more than 10,000 rosettes. The input has been prepared to a. Rreat extent by 
the tape punching facilities of the Gilmore. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 9.7.001 

Distribution of Water Flow in a Pipe Network (Tape) 
C. Bartholet 

Direct Inquiries to: C. Bartholet 
IBM Corporation 
Boston, Massachusetts 

Purpose/ Description: This program balances the flow of water in a pipe net
work starting with assumed flows and produces the corrected system flows. 

Mathematical Method: Hardy Cross 

Restrictions, Range: Maximum of 150 pipes and 67 loops 

Storage Requirements: Entire 20K memory 

Equipment Specifications; As submitted to the program library, the basic paper 
tape 16zo is required. The FOR TRAN source program in the docwnentation may be 
compiled for any configuration. 

Additional Remarks: Program based on IBM 650 Program 9.7. OOZ entitled 
"Hydraulic Network Analysis," The speed is approximately one second per pipe 
per iteration. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

GENERALIZED PLOTTER II (Cards) 
Jack Burgeson 

Direct Inquiries to: Jack Burgeson _ IBM 
340 S. Broadway 
Akron 8, Ohio 

File Number 9.7. OOZ 

Purpose/Description: Given up to 180 ~ of Y values equally spaced along the 
X axis, this program scales them to the range 0-50 and plots them on the 16z0 
typewriter. Baseline indication is plotted also. 

~ Not applicable 

Restrictions/Range: Up to 180 ~of Y values 

Storage Requirements: All of storage is used 

Equipment Specifications: Basic card 16zo 

Additional Remarks: The language ia Gotran 
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IBM 1620 PROGRAM LIBRARY ABSTRACT 

GENERALIZED PLOTTER (Cards) 
Jack BUrgeson 

Direct Inquiries to: Jack Burgeson - IBM 
340 S. Broadway 
Akron 8, Ohio 

File Number 9.7.003 

Purpose/DescriPtion: Given up to 400 Y values, equally spaced along the X axis 
this program scales these to a range 0-50 and plote them on the 1620 typewriter. 
Baseline indication is plotted also. 

Method: Not applicable 

Reatrictiona /Range: Up to 400 points 

Storage Requirements: Uses al1 storage 

Equipment Specifications: Uses basic card 1620 

Additional R<!marks: The language is Gotran 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 9.7.004 

S-IOO STRESS ANALYSIS OF A FLANGE WITH A TAPERED HUB (card) 
D. A. Oliver 

Direct Inquiries to: R. C. Wenrick 
ACF Industries Inc. 
p. O. Box 1666 
Albuquerque, New Mexico 
CH 7-0361, Ext. 511 

Purpose/Description: The discontinuity and membrane effects in a tapered hub, 
used to connect a flange to a thin shell, are computed. 

Method: Approximations as described in ASME "Design Data and Methods; II 

Restrictions/Range: The tapered hub must be IIlong ll to give accurate results, 

Storage Requirements: 18,500 core positions 

Equipment Specifications: Memory 20K, Automatic Divide, and no other special 
features reqUIred. 

Additional Remarks: Language ill SPS. Running time depends on the number of 
lncrements the hub is divided into, and the number of intervals at which printed 
results are requested. The program can be reassembled in order to use the sub
routines ubt l'l:lquiring the divide hardware. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 9.1.005 

5-109 STRESS ANALYSIS OF A FLANGED TAPERED HUB (CardJ 
R. C. Wenrick 

Direct Inquiries to: R. C~ Wenrick 
ACF Industries Inc. 
P. O. Box 1666 
Albuquerque, New Mexico 

Purpose/Description: This program can be used to size tapered sections used 
for damping the discontinuities produced at Flange-shell junctures or can pro
vide stress and discontinuity levels of existing designs. 

Method: Times~enko, "Theory of Plates and Shells" and authors. 

Reptrictions/Range: N/A 

Storage Requirements: 30,000 core locations 

Equipment Specifications: {OK, Automa/ic Divide and no other special features 
required. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

LINEAR PROGRAMMING FOR THE 16Za (Tape) 

C. R. Nichols 
IBM Corporation 
9250 WUshire Blvd. 
Beverly Hills, California 

File Number 10.1. 001 

Purpose: A generalized code for the solution of llnear programming problema. 
Allows variable format input; output gives complete detans of results. Optional 
routines allow previously solved problems to' accept changed cost and/or requIrement 
coeffk:ients with subsequent re-solution. 

Restrictions, Range: The basic 16Z0 with paper-tape reader is required. Program 
runs on any available core size, with the matrix size being limited according to the 
expression. 

(M'1- 2) (N" 3}.E(MemoUi - 3760) 

Where M= number of restricting equatlons. 
N: number of non-basis variables. 
Memory: core size in digits. 

All comprtations are done in 2-and-8 floating point. 

Speed: Speed of solution is dependent upon the size and density of the matrix 
being solved. A)O by 40 matrix whtch Is reasonably block-diagonal wtll require 
about 20 seconds per iteration. 

Method: The two main routines of the program are the simplex algorithm and the 
"dual algorithm." All computations are in 2-and-B floating point. 

Storage Requirements: Storage locations 00012 through 03750 are occupied by 
sub-programs and floating point routlnes. The rest of memory ls available for 
matrix storage. 

Source Language: SPS. 

~ The program is a self-contained series of subroutines. 

Equipment Specifications: BasLe 1620 with 1621 paper tape reader. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 10.1. 002 

LINEAR PROGRAMMING CODE FOR THE IBM 1620 WITH CARD 
INPUT AND OUTPUT (Card) 

Ray Dietz 
IBM 
51-05 Queens Blvd. 
Woodside 77, N. Y. 

:Katherine Krieger 

Purpose: Salves linear program:ming problems with output of detailed results. 
That is, given coefficients a.ij, cost coefficients cj, and requirements b i • 
determine xj such that 

aij xj = bi with Xj?O 

and 
Cj Xj = maximum 

Computations are performed by the Dual Algorithm until a feasible solution is 
obtained. Control is then given to the Simplex Algorithm for optimization. Cost 
changes and requirement changes can be made after loading original matrix or 
after solving original matrix. 

Restrictions, Range: The size of the problem is restricted by the following 
relationship. 

(m-2) (n-3):: memory - 3920 
10 

where: m is the number of restrictions 
n is the number of non-basis independent variables 
memory is 20, OOO.~or 60. 000. 

The precise time required per iteration depends on the size and density of the 
:matrix. As an approximation, a problem with 30 equations and 40 non-basis 
variables requires about 20 seconds per iteration. 

Additional Remarks: The program is written in SPS and utilizes three library All computations are performed in 2-and-B floating point form. Matrix input 
subroutines which are the following: can be either fixed point or floating point. 

1) L-I09 Computation of 0 and let Order Beesel Func
tions 

Z) L-I03 Floating Point Output Routine 
3) L-I05 Solution of Simultaneous Equations. 

The running time varies between 4 ';nd 6 minutes depending on the hub dUnen
sions. It has been run 96 times successfully. All subroutines are included in 
the card deck. 

Method: Not given. 

Storage Requirements: Any size storage can be used. The larger the storage, 
the larger the problem that can be solved. 

Source Language: The program is written in actual machine language. 

Equipment Specifications: Basic 1620 with card input and output. 



IBM 16Z0 PROGRAM LInRARY ABSTRACT File Number 10.1. 003 

TRANSPORTATION PROGRAM FOR THE IBM 16Z0 (Ta.pe) 

D. E. Madden 
IBM 
QZ50 Wilshire Blvd. 
Beverly Hills, California 

G. Smith 
IBM 
342.4 Wilshire Blvd. 
Los An[!clcs, California 

Purpose: The program provides an optimal solution to transportation problems 
(special type linear programming problema) and is based on the maximal flow in 
networks. The cost is minimized for shipping a product from a set of sources to 
a set of destinations. Other applications include vehicle distribution, production 
schedullng, transshipment, and personnel ,assignment. 

Restrictlons, Range: Input consists of sources (M), destlnations (N), and costs for 
shipping form sources to destinations. These values must be non-negative and 
five positions each. All calculations arc performed in fixed-point arithmetic. 

Maximum matrix SiZej
for 20 K core. 

~: A 2.4 x ZO matrix with 44 iteratlons required four minutes for aolution, 
plus I/O time. A 110 x 8 matrix required ten minutea for solution, plua I/O Ume. 

Method: The program is basod on the maximal flow in networks as proposed 
by Ford and Fulkerson (Management Science 3 (1): Z4-32" October, 1956) 

Storage Requirements: For ZO, 000 positions of storage, matrices may be stored 
of the size noted in restrictions above. 

Source Lanugage: The program is coded in machine language. 

Hemarks; This program is a self-contained (independent) program and is non-
relocatablc. 

Equipment Specifications: IBM 1620, 20K storage, paper tape reader, paper 
tape punch. 

IBM 16Z0 PROGRAM LIBRARY ABSTRACT File NUITlber 10. l. 004 

MXV PrograITl for Linear Program Matrix Preparation (Card) 
E. I. Motte 

Direct Inquiries to; E. I. Motte 
Union Oil Company of California 
Oleum. Refinery 
Rodeo, California 
Rodeo 4411 

Purpose/Description: The purpose of thi8 program is to prepare a linear pro
gram matrix for the Nichols, Nickel, Davis Card Lincar Program. Machine 
preparation of thie matrix has the following advantagce: 

1. Calculation errore are elhninated. 
2. The input data to the MXV has physical meaning 

and can readily be scanned for errors. 

This program performs a matrix by vector multiplication to prepare a linear 
progratn input vector. The range of tnultiplication, vector nutnber assigned 
to output vector, and 10 of output vector are all controlled by control cards 
shich tnay be interspersed with matrix loading. 

Mathematical Method: N/A 

Restrictions IRange: The range oj both equations and vectors can be specified 
for each MXV calculation. Zero clements in output vectors are not punched out. 

Storage Requirements: Program stored in locations 00000 to 02,690. 

Equipment Specificationtl: IBM 1620, 2,OK, indirect addressing card input/output 

Additional Remarks: Tho:! approximate running time is 7 minutes to produce 30 
vectol'l; which have about 40 equations. Have run program approximately 
30 timel:! successfully to 6/l4/61. SPS two pal:ll:!. Fixed Point calculations, 
input and output in form XXXX. XXXXXX, Matrix a1z.e = (M 2) (N 2) (Mem-

ory - Z690)/10, Where M;; number of equations, N = number of vectors 

B - 1620 

IBM HZO PROGRAM LIBRARY ABSTRACT File Number lO. 1. 005 

TRANSPORTATION PROGRAM FOR THE IBM 16zo (Card) 
J. N. Boice 

Direct Inquiries to: Jamea N. Boles 
University of California 
Z07 Giannini Hall 
Berkeley 4, California 
Thornwall 5-6000, Ext. 3349 

Purpose /Description: This program is a aimple adaptation of the Transportation 
Program for the IBM 16zo (Tape) by Madden and Stnith, File No. 10,1.003. 
It provides an optimal solution to the linear programming transportation problem. 

Mathematical Method: The method used is that of Ford and Fulkerson (Manage
ment Science 3 (l): pp. 24-3Z, October, 1956. 

Restrictions/Range: Input data arc the number of rows (sources), M, the num
ber of colu~.ns,Jdestinations), N, their product MN, surpluses, Ai deficits, Bj. 
and costs C1J. n Ai" N Bj. Fixed point arithmetic is used. Problem sl:i".c 

i;:::' j~, 
must be lIuchthat 10MN+Z4 Mt-19 N~14,566 

Storage Requirementll: ZOK 

Equipment Specifications: Metnory 20K, 1622. Card-Read-Punch; no other special 
features required. 

Additional RemarkB: Baaic machine language. Fixed point ariUuneUc. Non
relocatable. Uses modified SPS loader for both data and program. 

IBM 162,0 PROGRAM LIBRARY ABSTRACT File Number 10.1.006 

Linear Progranlming Code for the Card 16Z0 with Punched Card Option fer 

Final Output (Co'! 1''<1) 

Direct Inquiries to: 

Lou Davis and Art Nickel 

Lou DaviB or Art Nickel 
IBM Corporation 
401 Grand Avenue 
Oakland 19. California 
TEmplebar 4-7070 

Purpose/Description: Solution of linear programtning problclTls with o~tput of 
detailed results. Given coefficients at j, cost coefficienta Cj' and requtrements 
bi, determine Xj such that 

L ai, jXj .. hi with x/a 

j 

t Cj Xj .. maxilTlum 

J 
Method: Comput<J.tions are performed by the Dual AlgoriUuTl until a feasible ao
lution is obtained. Control is then given to the Simplex Algorithm. for optimiza
tion. Many, many things go on before thil:! stage is reached and after. It ia quite 
important to read thc instructions for order of program input (Appendix A) and 
data input carefully. 

Accuracy: All computations are performed in 2-and-8 floating point ariUunetic. 

b. Derivation-Referenctl; Some (Nicholl'l') notation and techniques were derived 
from the writeup of the "Linear Programming Code for the Augtnented 650" 

by O. R. Perry. Reference is also made to C, R. Nichols' writeup for the 
16z0 paper tape input/output ver!don. 

Rcstrictiona/Rangt': 

Require,; a 1622. Card Head-Punch Unit. This program 
was rewritten for a 20K machine. Certain changes in 
the progranl deck are necessary to enable it to run on a 
40K or 60K nlachine. Thesc changes are indicated in 
Appendix E. The si;-;c of the problem which can be han
dled is restricted by the following relationship; 

(m 2) (n 3l!;; memory - 3920 
10 

where nl is the number of restrictions, n is the num.ber 

of non-basis independent variables, and memory is 20K, 
40K, or 60K. 

(Continued on next page) 
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b. Data lllust be prepared in the form.at specified in 
Appendix B. 

Output !nay be either on the typewriter or on cards. 
The optional finallllatrix punchout is on cards. (see 
Addendum No. I to progralll writeup). 

Storage Requirements: Any size memory - see Restrictions. 

Equipment Specifications: Basic 16.20 with Card input and output. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 10 • .2.001 

An Inventory Management Simulator (Card) 
C. J. W.elker & G. M. Goodfriend 

Direct Inquiries to: C. J, Welker 
G, M. Goodfriend 
IBM Corporation 
618 S, Michigan Avenue 
Chicago 5, Illinois 

Purpose/Description: This simulator will allow various inventory control policies 
to be studied as they are applied independently to each item. Jointly replenished 
items, such as a group of items whose individual order quantities sum:med must 
not exceed a carload, cannot be accomodated. However, a group of items which 
have the same review period or method of order point/order quantity deterlllina
tion may be conveniently batched. 

Mathematical Method: N/A 

Restrictions/Range: N /A 

Storage Requirements: N/A 

E:quipuu:nt Specifications: This program was written in the 16Z0 Fortran language 
(including the Say Subroutine). 

Additional Remarks: ThiB program was !nodified from the 650 program written 
by Welker and Goodfriend and includes such things all Say statements (headings) 
and coat evaluations, 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 10. Z. 004 

Sales Forecaating Simulator Using First Order Exponential Smoothing (Card) 
Craig I. Johnson 

Direct Inquiries to: Craig I. Johnson 
IBM Corporation 
1730 Cambridge Street 
Cambridge, Maasachusetts 

Purpose/Description: 

1. To provide a m.ethod for investigating the 
applicability of the technique of exponen
tial smoothing for forecasting demand for 
a specific product. 

Z. To demonstrate the technique of exponen
tial smoothing 

~ Exponential smoothing 

RClJtrictions /Range: Will analyze demand for twentywfour (Z4) perioda on each 
run. Restrictions are normal Fortran Input/Output. 

Storage Requirements: Approximately 18,500 digits 

Equipment Specifications: Memory ZOK, and no other 6pecial featurea required. 

Equipment Specifications: This program was written in the FOR TRAN language 
and has been compiled for the IBM 1620. With minor modification of the input/output Additional Remarks: The language is Fortran. Non~relocatable. It runB 
statementa, it can readily be compiled for any computer which accepts F'ORTRAN. 6ucceBafully about ZO minuteI'!. 

Additional Rcmarka: Flexibility is available in the following respects. Both the 
ordcr pOint and order quantity may be fixed or va~iable as specified. Review may 
be periodic or occur every transaction, A forecast through the lead time is 
available by means of exponential smoothing with trend correction and an option of 
adjusting fOl' seasonality. Lead time may either'be fixed or be generated by 
Monte Carlo techniques. At any time, as in a good real world system, modification 
may be made of the order point, order quantity, safety stock level and the exponential 
smoothing factor. 

The output will present a running accoun,t of all significant happenings. In summary; 
for each item the average inventory level. aervice percentage, number of out of stocks, 
number of replenisJunent orders and approxlmate atandard deviation of forecaat 
error are reported. 

IBM 16.20 PROGRAM LIBRARY ABSTRACT File Number 10.2. aDZ 

IBM Iti20 PROGRAM LIBHARY ABSTRACT File Number 10.3.001 

l6Z0 LESS (!::.easI;.Cost ~stimatlng and E.chedu!i.ng)(Tape) 

Mr. Joe Rose 
Mr. Loc Granato 
[TIM Corporation 
632. Cooper Street 
Camden 2, New Jersey 

Purpose: To calculate the Critical Path of any project. ThIs would {nelude: 
EarHest start date; Latest start date; Earliest finIsh date; Latest finIsh datE'; 

THE INVENTORY MANAGEMENT SIMULATOR (Tape) Total float Hne; and Free float line. 

C, J. Welker &. G. M, Goodfriend 
IBM Corporation 
618 S, Michigan Avenue 
Chicago 5, Illinois 

Abstract data for this program ia identical to data for program nUlllber 10.2.001 
except that this program is 'for the IBM 16zo tape system. 

IBM 1 (,ZO PROGRAM LIBRARY ABSTRACT 

AN INVENTORY MANAGEMENT SIMULATOR (Card) 
J. L, Spivack &. Cliff Smith 

Direct Inquiries to: John L. Spivack 
IBM Corporation 
1955 The Alameda 
San Jose, California 

File Number 10. Z. 003 

Purpuse /Description: This simulator allows the user to test varioua decision 
rules concerning the management of inventory levela, ordering quantities, and 
forecasling techniques, It gives costs for each set of deciaion rules. 

~N/A 

Rt"Btrictions/Range: N/A 

Storage Requirements: N/A 
(Continued on next column) 

Restrictions, Range: Will handle 2500 events, any number of arrowa (jobs). 

~ Docs not apply. 

Storage Rcquirements: ZOK 

Equipment Specifications: ZOK 162.0 Paper tape rIo. No divide hardware necessary. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 10.3.002 

LESS (!::.east-Cost .§stimating and .§cheduling) (.§chedultng Portion) (Tape) 

Ray N. Sauer 
IBM 
Z601 S. Main Street 
Houston Z, Texas 

Purpose: For a project that may be described in terms of an arrow diagram of 
its component jobs. Thls program finds the minimum project completion time. 
The earliest and latest start and finish time for each job, conslstent with this 
minimum completion time, are calculated. 

Restrictions, Range: 967 jobs with 650 nodes. 

Method: Standard. 

Storage Requirements: 20,000 positions of core. 

Equipment Specifications: Paper tape 16.20 with no special feature. 



IBM l(,lO PROGRAM LIBRARY AllSTR~CT File Numbt:r 10.3.003 

LESS (Lcast~Cost Estimating and Scheduling)(Scheduling Portionl-{Card) 
Ray N. Sauer~IBM 

Direct Inquiries to: Ray N. Sauer 
IBM 
Z601 Soutb Main 
Houston~. Texas 
CA-3-47Z1 

Purpose/Description: For a project that may be described in terms of an 
arrow diagram of its component jobs; this program finds the minimum project 
completion time. The earliest and latcHt start and £inish times for each job 
and the total and free float time are calculated. 

Millhcmatical Method: Standard 

ltl"lltrictionH, Rangtl: The Hum of nodes and job arrows may be all high as 
Ibn 

Storage Requiremenh: Program _ 32.75 digits 

Equipment Specifications: 2.0Ki 162.2. Card Read Punch. No other special 
features required 

Additional Hcmarks: Programmed in SPS. The usual restriction on numbering 
of jobl:l and order of input have been"removed. 

lUM l(,ZO PROGRAM LIBRARY ABSTRACT File Number 10. 3. 004 

LESS 11 (Least - Cost Estimating and Schedulinld(Scheduling only) (Tape) 
R. Poland 

Direct Inquiries to: R. Poland 
IBM Corporation 
South Bend, Indiana 
CE 2.-82.51 

Purpose/Description: Critical path scheduling routine in which time (Duration) 
units are expressed in terms of hours or days. The output is listed in the same 
units of time. 
Demonstration tape with data included. 

~N/A 

Restrictions/ Range: Will handle 2.2.00 events. 

Storage Requirements: None. 

Equipment Specifications: Memory 20Ki Automatic Divide; No other Special 
Features Required. 

Additional Remarks: Demunstration tape runs approximately 15 minutes for 
three forms of output _ undefined time interval. time in terms of shop days and 
in terms of hours. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Nurober 10.3. 005 

CRITICAL PATH SCHEDULING (Cards) 
Chuck Snyder &. Jim Snediker 

Direct Inquiries to: Jack Burgeson 
IBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

Purpose/Description: The purpose ot this brief program is, prbna"Z"Uy. to 
illustrate how simple the Critical Path Scheduling algo"Z"itlun (a. type of Dynamic 
Programming) really is. This is accomplished by coding the entire critical path. 
finding portion in the Fortran language for up to 180 Jobs in lesa thaD one pago of 
statements. 

~ Dynamic programming algorithm 

Restrictions/Range: 180 jobs. Finds total project time and iDdicatea critical 
jobs. 

Storage Requirements: N/A 

Equipment Specifications: Basic card 16Z0. Program available on cards Ut. 
Fortran form. Could ~ be translated to any machine configuration accopt .. 
ing Fortran Language. 

B - 1620 

IBM IlIlO PROGRAM LIBRARY ABSTRACT 

THE CHINESE BAR &; RING PUZZLE (Card) 

D. N. Leeson 
IBM Corporation 
42.5 Park Avenue 
New York City, N. Y. 

File Number U. O. 001 

Purpose: This program generates as optimal soluUon to the Chlnes~ Bar &. 
Ring Pazzle. The program has only intellectual Interests and serves no useful 
function unless one Is interested in the problems of generating a reflectlve 
gray code. 

Methor!: Not given. SPS Language. 

Restricti.ons. Range: Does not apply. 

Speed; Variable depending upon initial game conditions. 

Storage Requirements: 2.,500 core posiHons. 

Equipment Specifications: 162.0 with attached 162.2.. 

IBM IhlO PROGRAM LIBRARY ABSTRACT 

loZO SIMULATION OF A ONE-ARMED B"ANDlT (Tape) 
Dick Conner 

Direct Inquiries to: Dick Conner 
IBM Corporation 
42.1 Seventh Avenue 
Pittsburgh 19. Pennsylvania 

File Number 11. O. ~Ol 

Purpose: The program uses a pseudo-random number generator to select and 
print a combination of three characters from a $ix character set ($, "'. @, •• I.¥,). 
The payoH, i.f any. is calculated and printed in edited tormat. Each depression 
of the "start" key ini.tiates another play. The pseudo-random number generator 
also determines how long each wheel spins. by varying the interval between printing 
of the characters; but there is no signlflcant carr-elaUon between this delay and the 
character selected. 

Stakes, which may be changed between plays. are determined by the sense switch 
settings. thus a{£ording the "bettor a choice of fifteen dl£ferent amollnts to bet, 
from five cents to ninety cents. The sixteenth combination of switch settings causes 
the playt!r's net winnings or losses to be printed in edited format. and the program 
to reinitialize for another player. The "hollse man" can at any Ume cause printing 
of grand totals of bets, payo£fs and net proHt for the day. 

Restri.ctions, Range: Not given. 

Method: Runcible pseudo-random number generator. partially initialized by 
player to prevent i.dentical output each time the program is loaded. 

The mode of arithmetLc is fixed point, with maximum grand total permitted equal 
to $999.999. 999. 99. which permits several months of continuous play. 

Storage Requirements: Locations 00000 through 05455, not relocatable. 

Source Language: 162.0 SPS. 

Remarks: Running Time: Due to random times the wheels spIn, running Ume per 
play varies £rom about nine seconds"to about 13.5 seconds. 

Equipment Specifications: Standard 162.0 paper tape. The I/O equipment 
is used only for loading. The end-of-job memory clearIng routine works only on 
a ZOK machine. 

IBM 16Z0 PROGRAM LIBRARY ABSTRACT 

Chinese Bar and Ri.ng Puzzle (Tape) 
D. N. Leeson 

Direct Inquiries to: D. N. Leeson 
IBM Corporation 
42.5 Park A·,enue 
PL 1-6060 

File Number H.0.003 

Purpose/Description: This program generates an optimal solution to the 
Chinese Bar and Ring Puzzle. 

Mathematical Method: Not Given 

(Continued on next page) 
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Restrictions, Range: N/A 

Storage Requirements: 2500 Core Positions 

Equipment Specifications: Paper Tape 1620, memory 20K and no other special 
featureB required. 

Additional RemarkB: The program has intellectual interest only and serves no 
UBeful function other than to demonstrate a reflective binary grey code, 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 11. O. 004 

THE EXECUTIVE GAME (Tape) 
E. Jury &: J. A. N. Lee 

Direct Inquiries to: Dr. J. A. N. Lee 
Queen's University Computing Ce~ter 
Ontario, Canada 

Purpose/Description: To familiarize business students with the processes 
of business decisions and the resulting effects on the market. This program is 
a translation of the U. C. L.A. game for the IBM 650. 

Method: N/A 

~estrictions /Range: Eight teams 

Storage Requirements: Total memory 

Equipment Specifications: Memory 20K and no other special features required 

Additional Remarks: This program is written in I. p. S. The need for an auto
matic divide feature will be a function of which I.P.S. tape is available. The 
1620 User's Group has permission to publish this program and preliminary 
writeup, but its use should be restricted to melIlbers of the Group only. A more 
complete writeup will be available later. This has been put in this form following 
many requests froIn users. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

BLACKJACK GAME (Tape) 
A. J. Lang 

Direct Inquiries to: A. J. Lang 

File NUInber 11. O. 005 

Falrchlld Camera and Instrument Cor po rattan 
Du Mont Military ElectronicB Department 
Defense ProductB Division 
750 Bloomfield Avenue 
CUlton, New Jersey 

Purpose: The program to play the game of blackjack (commonly known as 
"Zl") was designed for demonstration purposes for the 16Z0 Data 
Processing System. 

Mathematical Method: Lehrmer ' s Method for Generation of Random 
Numbers. 

Restrictions, Range: Does not apply. 
~; TIme to execute card shuffle • approxlInately four seconds. 

Restrictions/Rang!:: Cannot go for doubles on 10 or II, cannot aplit like cards 
for a double play on one hand. Specific BUit is not used as it does not !natter. 
The "internal" deck of cards has 4 aces, 4 kings, 4 queens etc. 

Storage Requirements: Lesa than ZOK 

Equipment Speci.fications: Standard Card 1620 

Additional Remarks: Good illustration of decillion ability of 1620, Game iB one 
big mal!:e of decisionll. COmmf;l\ts typed out at end of hand give good visual picture 
of 1620'.9 ability to analil!:e all possible resulting conditions between dealer and two 
player!l as to IORns, winl!, dc)ublc wina, etc. 

IBM J 620 PROGRAM LIBRARY ABSTRACT 

BBC VIK THE BASEBALL DEMONSTRATOR (Card) 
Jack Burgeson & Paul Burgeson 

Direct Inquiries to: Jack Burgeson 
IBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

File Number 11.0.007 

Purpose/Description: To dem.onstrate the capabilities of the 1620 as a simula
tor by "playing" a game of baseball. 

~ N/A 

Restrictions/Range: N/A 

Storage Requirements: All of Btorage iB used. 

Equipment Specifications: 20K lIlemory card 1620. No other special features 
required. 

Additional Remarks! SPS with patches is the language. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number ~l.n.OOB 

BBC VIK THE BASEBALL DEMONSTRATOR (Tape) 
Jack Burgeson & Paul Burgeson 

Direct Inquiries to: Jack Burgeson 
IBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

PurpoBe/Description: To demonstrate the capabilities of the 1620 a& a simula
tor by "playing" a game of baseball. 

Method: N/A 

Restrictions/Range: N/A 

. Storage RequirementB: All of storage is used. 

Equipment SpecificationB: 20K memory card 1620. No other special features 
required. 

Storage Requiretnenh: 6607 core posLtlons. Additional RemarkB: SPS with patcheB is the language. 

EquIpment Speciflcatlons: 1620 wIth attached 1621. No other special 
features are requIred. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

1620 BLACKJACK DEMONSTRATION (Card) 
Earl E. Hitt 

Direct Inquiries to: Earl E. Hitt 
IBM Corporation 
3800 Lindell Boulevard 
St. Louis, Missouri 

File Number II. 0, 006 

Purpose IDe scription: Demonstration Game of Blackjack between the 1620 as 
dealer and two players. 1620 deah two cards to each of two players and itself, 
Players may take additional cardB as they desire, 16zo tnakes theBe decisions 
for itself. ProgrcBB of gaIne is clearly pictured on typewriter, and chotce com
ments are typed out at end of each hand gi.ving almost human image to 1620. 

(Continued on next column) 

IBM 1(,20 PROGRAM LIDRARY ADSTRACT FUe Number 11 0 009 

RANDOM WALK (SIMULATION) (Tape) 
Anton Colijn, J, E. L. Peck &: Robert RosBander 

Direct InquirieB to: Anton Colijn, J. E. L. Peck &: Robert Rossa.nder 
UniverBity of Alberta Computing Center 
Calgary, Alberta 
Canada 

Purpose/Description: To demonstrate the flexibility of a variable work length 
computer, and to show the pOflsibility of simulation on a computer. The Inain 
purpose is to give a demonstration which invites audience participation, The 
simulation iB of a town with 50 streets and 50 avenues, in which a random walk 
begins at the centre and wanders about with probabilities for each direction 
supplied by the audience. 

(Continued on next page) 



Relltrictionll/Rangu: N/A 

Storase Requl'rcments: From approximately 00000 to 13000 

Eql!ipment Specifications: Tape Ilyntem, memory 2.0R. automatic divide, indirect 
addresoing. No o~her special features required. 

Additional Rcmark:J: The origInal program was written in the SytnboHc Program
ming System. with fixed point input. No liubroutincs arc reqllired, and the program 
is not reiucalable. 

An average run takeli approximately 30 secondli running time and from four to five 
nlinutes for the entire output. 

The random number generator uBed is admittedly not the best, but has been found 
to be quittl adequate, 

IBM 16lQ PROGRAM LIBRARY ABSTRACT 

The 162.0 Self-Demonstrator (Tape) 
Jack Miestl 

Direct Inquiriell to: Jack Micss 
IBM Corporation 
340 W, Washington Ave. 
Madison, Wisconsin 

File Number 11. O. 010 

Purpose/Description: This program demonstrates the 1620 Tape System by 
giving pertinent facts, punching and reading tape, typing and demonstrating 
arithmetic speed. It is a real attention-getter in showing the IBM 1620 Tape 
System. 

Mathematical Method: N /A 

Restrictions Hange: None 

Storage Requirements: N/A 

Equipment Specifications: Memory ZOK; no other special feature a required. 

Additional Remarks: Th~ second and last records on the program tape can be 
changed to suit individual needs. The·first record on tape is program. The 
aecond record can be changed for specific organization. The last record can 
aleo be changed for specific organization. 

B - 1620 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

1620 SIMULATION OF A ONE-ARMED BANDIT (Card) 
Dick Conner 

Direct Inquiries to: Dick Conner 
IBM Corporation 
421 Seventh Avenue 
Pittsburgh 19. Pennsylvania. 

File Number 11.0.011 

Purpose/ Description: The program uses a pseudo-random number generator to select 
and print a combination of three characters from a six character set ($. *. @. =, 
f.:;j·). The payoff. if any. is calculated and printed in edited format. Each depres
sion of the "start" key initiates another play. The pseudo-random number generator 
also determines how long each wheel spins. by varying the intervalbetween printing 
of the characters; but there is no significant correlation between this delay and the 
character selected. 

Stakes, which may be changed between plays, are determined by the sense switch 
settings. thus affording the b,·ttor a. choice of tHtecn different amounts to bet. 
from five cents to ninety cents. The sixteenth comhination of switch settings causes 
the player's net winnings or losses to be printed in edited format, and the program 
to reinitialize for another player. The "house man" can at any tiITle cause printing 
of grand totals of bets, payoffs and net profit for the day. 

Restrictions, Range: Not given. 

Method: Runciblc pseudo-random number generator. partially initialized by player 
to prevent identical output each time the program is loaded. 

The mode of arithmetic is fixed point. with maximum grand total permitted equal 
to $999. 999.999.99, which permits several months of continuous play. 

Storage Requirements: Locations 00000 through 05455, not relocatable. 

Source Lanr,uage: 1620 SPS. 

Remarks: Running Time: Due to rand .... m times the wheels spin. running time per 
play varies from about nine seconds to about 13.5 seconds. 

Equipment Specifications: Standard 1620 Card. The I/O equipment is used only 
for loading. The end-of-job memory clearing routine works only on a 20K machine. 
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IBM 1010 Library Program Abstracto 

7070 - Addition to Basic Fortran 

Russell Ranshaw 
Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

FiI'n~, 1.2.001 
Available prior to January 1962 

a. ~:rfi;hy;~~ ~~i~oa~l~~ B';~~Ca~~f~{o~ ~~~ made to bring the Basic 
1. IF (SENSE SWITCH I) 01, liz 
2. IF (SENSE LIGHT!) 0 1, O2 
3. SENSE LIGHT I ON 
4. ASSIGN n. TO v 
5. GO TO vi ('\, liz' ---) 

b. Machine Requirements: 

~: The additions occupy 120 locationsj at present 
they are assembled into 50pO-5119. There is 
room, however, in a 5K machine to make the 
same additions. 

Electronic switches 1-9 may be used if SENSE 
UGHT instruction tor 1I11ghts" 1-9 are used', 

c. General Description: The Machine language Realizations of the above 
statements are: 

1. 0 IF (SENSE SWITCH!) 01, O2 

STMNTn BAS I, STMNT '\ 

B STMNT liz 
2. 0 IF (SENSE LIGHT!) 01, '1l 

STMHT 0 BSF I, STMNT 0 

B STMNT'1l 1 

3. 0 (SENSE LIGHT) I ON 
STMNT 0 ESN I 

4. n ASSIGN '\ TO v 

STMNTn ;~3 +STvMHT,\ 

6. 0 GO TO v, ('\, liz' ----) 
srMNT n XLIN 94, v 

B o.X94 

d. C;tpabilitles and Limitations: Does not apply. 

IBM 7070 Library Program Abstracts 
Fi/ltlf, 1,2.002 

Available prior to January 19&2 

7070 - Basic FORTRAN Punch With Carrlaqa Cootrol 

George Greenacre 
P. O. Box 8361 
South Charleston 3t W. Va. 

a. Purpose: This modificatioo of the BASIC FORTRAN PACKAGE LOAD 
DECK allows carriage control of the 407 from a punched caxd ou~put 
and also allows for use of all 120 type wheels on the 407. 

b. General Description:· The modification allows for carriage control of 
the 407 to be part of the FORMAT statement. The character occupies the 
space that would normally appear in type wheel 1 on the 407, but is de-

~~t~·~d~°7r~~ ~~c~~~i i;~~;~~~e~n!aa~~~tr~nt~ t;~ ~~g ti~i£¥r~an 
PANEL to the 407, and thus allows programs written for an on-line 
printer to be used without chailge. 

c. Capabilities and Limitations: This requires that all output FORMAT 
statements have as their first character (at least lH_}one of the follow .. 
Ing: 

Blank Single space before printing 
o Double space before printing 
+ No space before printing 
1 Skip to channel 1 before printing 

(page skip out) 

This modification punches one card with the appropriate control char
acters in c.ard columns 1-5 and 74 characters in card columns 7 .. 80 

~~th~:,~~e Jft~1e~oi~u:~f~;!~~\sa:;~d ~g ~;;~t~~a:ruf~~~ili'· 
be printed fn type wheels 76-120}. 

This modification assumes only one synchronizer (with a '7500 Card 
Read and 7550 Card Punch) and acts on both PRINT and PUNCH f'ltate
ments as if they were PUNCH. Someone could easUy modify t.id:; to 
take care of both separately. 

A ____ UNIT RCD ERROR will be typed out if any character other 
than those fisted above is used 

ii~:tfo~~~~c:;a;~~~n;~ f~ ~AP~e~O~~i;et:l(t~;~tiw6_b12t311f~~Odi-
therefore must be relocated to 1)e used on a TAPE system. 

d, Machine Reguirements: This modification is designed for a card o;'ient
ed 1070 with only one synchronizer and an IBM 407 with a control panel 
wired in accordance with the enclosed wiring diagram. 
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IBM 7070 Library Program Abstracto 
Fill ~O. 1. 9. 001 

Available prior to January 1962 

7070 - RSTRF - Function Subroutine for Basic Fortran 

Russell Ranshaw 
Computation and Data Processing Center 

gi~~b~i~h ~~;~~:~l~ania 
a. Purpose:. The Formal statement for Basic Fortran does not include 

priI).ter control options. RSTRF has been written to restorp the 1400 
printer paper when desired. Fortran use: 

ANYV = RSTRF (ANYV) 

b. Machine RCquirements: IW94 for linkage, 6 locations, 7400 printer 
on Sync. 2, 1400 utility panel. 

c. General Description: The routine is supplied in 5/cd relocatable form, 
sUltable-ior u!Je with the Basic Fortran Package deck.. Upon entry, the 
Routine prints a record consisting of one word, having control inio:r:.ma
tion to cause the 7400 to restore to channell. Control is then returned 
to the main Program. 

d, ~::!hil1ties and Limitations: Does not apply. 

Fjl,~o. 1.9.00Z. 
IBM 7070 Library Prouram AbstractEl Available prior to January 1962 

7070 - XRANF - Function Subroutine for Basic Fortran 

Russell Ranshaw 
Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

a.. Purpose: This function provides a Fortran usage fixed point:c:andom 
numbers rectangularly distributed. 

ANYV • XRANF (M) 

where M 1s a fixed point number between 1 and 10, specifying the size 
01 the number to be generated. 

b. Machine Requirement: 1W94 for linkage, 10 locations. 

c. General Description: See Random Number Generation and Testing 
IBM form No. C208011 

d. CaDabiUties and Limitations: Does not apply. 

IBM 7070 Library Program Abstracts 
Fill ~D. 1. 9 _ 003 

Available prior to January 196z 

7070 Generation of 1401 Optimized Programs (GOOP) 

Contribulcd By 

Author: Elmer D. Stonehi.ll 

Organization: The Ohi.o Oil Company 

539 South Main Street, Findlay, Ohto 

Purpose: To generate efficient 1401 card-to-tape, tapc-to-printer, and 
tape-to-card programs which reduce 7070 programming effort and eHm
inate the need fOf 1401 programmers and 1401 program maintenance. 

b_ Machine Rcquirelnents~ 

7070 (1) 10K Memory, and (2) five Model 7Z9II or 7Z9IV Tape Units. 

1401: (1) Model C3 Processing Unit with a minimum of 4K Memory, 
(Z) 140Z Card-Read Punch, (3) 1403 Model Z Printer, (4) One 
Model 7Z9II or 7Z9IV Tape Unit, (5) High-Low-Equal Compare, 
and (6) the Advanced Programming Package. 

General Description: Parameters describing the input and output of the 
1401 programs desired are input to the 7070 generator with the generated 
output being a 1401 program load deck and program listing. Although the 
generator program has 42 program phases consisting of 35,000 instruc
tions, only 2-3 minutes of 7070 time is required per generation. The 
resulting 1401 programs process approximately 400 cards per minute 
(card-to-tape with a one-tooth clutch), 600 lines per minute (tape
to-printer, single-spaced and with print buffer), and 2.50 cards per 
minute (tape-to-card). 

d_ Capabllities and Limitations: 

Card-To-"fape: extensive error checking including double punch and 
blank column detection; combining up to nine card records into one 
tape record or constructing up to nine di.fferent tapc records from 
different types of i.nput cards; and complete rearrangement of fields. 
Tape-To-Printer: processing up to nine tape record formats with 
varying printing requirements for each format. including column head
ings, name and address printing, alphabetic dcscriptions. totaling, 
spacing and field rearrangement; printing several reports from one 
7070 output tape; printing up to nine lines of column heading infor
mation out of 1401 memory; and accumulating and printing up to six; 

levels of totals. (Continued on next page) 

287 



288 

II 

Tapc-To-Card: punchirig information selectively into cards irom re
port tapes; card compatabllity with the 650 system eX over-punching 
and gang punching); and punching several types of cards from several 
tape record £ormatn out of one file, including field .rearrangement. 

Note: If desired (a maximum of 4) copies of the GOOP Reference 
Manual will be supplled. One full reel of tape ~ accompany each request 
for the GOOP System. 

IBM 7070 Library Program Ab.tra.t. 
Filtnfl. 1. 9. 004 

Available prior to January 1962 

ZEUS PROGRAM ANALYSIS (ZPA) COMPUTER SYSTEM 

Contributed By: 

b. 

Author: Operations Engineering Deparbnent 

Organization: Western Electric Company. Inc. 

Department 9215 
2.04 Graham-Hopedale Road 
Burlington. North CaroUna 

Purpose: The ZPA Computer System is a se:ries of four programs designed to 
process PERT type networks on an IBM 1401/7070 computer system. 

Machine Requirement: The programs in the system are written for an 
IBM 1401. 8K machine and an IBM 7070, Z channel, 10K. tape oriented 
machine. 

General De scription: The four programs In the ZPA System are as 
follows: 

1. ZPA Card to Tape (Program 01000 - 1401) 
Z. ZPA Calcu1atlon (Program 01500 - 7070) 
3. ZPA Sort and Merge (Program 01550 - 7070) 
4. ZPA Print and Edit (Program 01010 - 1401) 

One reel of magneti.c 
tape required for 7070 
Program deck and HsUng. 

The 1401 computer is used primarily as an input and output device. The 
7070 Is used to calc:u1ate network data. to merge activity descrlptlons with 
calculated data, " and to sort the critical path and negative slack activiti.es. 
Input to the system is on cards and the output is a series of_printed 
reports. Any number of networks may be processed during the same 
computer run and each program of the system will process all. networks 
without interruptions. Each network is separated by segment marks on 
tape. The existence of Input errors In a network will not restrict the 
successful processing of other valid networks. 

d. Capabllities and Llmi.tations: There are certain requi.rements that must 
be considered in processing networks with the ZPA System. First. the 
programs were designed to process 'activity oriented' networks. Although 
'event oriented' networks can be processed. some confusion could result 
in the interpretation of the program outputs. Second, the programs 
have been written to analyze networks'wlth a maximum of 1.500 activities. 
Thlrd, random numbering of network activities Is not permissible. 
Events must be numbered sequentially in ascending order. The successor 
event number of an activity must be higher than Its predecessor. 
Consideration of the se requirements Is important when preparing the 
basic network drawings. 

iBM 7070 Library Program Ab.tra.t. 

650 to 7070'Tape Record Convorsion (XXAl5) 

R. T. jMUler. Jr. 
Texas Instruments Incorporated 
August 18, 1960 

Pi/,,.. Z.4 .. 001 
Available pri.or to January 196Z 

a. PurpollleJ To convert 650 tape records, written either alpha or numeric. 
to 7070 tape records. 

b. Machine Requirements: One (1) 7500 card reader. two (Z) 7Z9 II or 72.9 IV 
tape drives. 10K words of core storage 

Co Ganeral Description: The pa.rameters of this routine arc established from contral 
card information. The information in these· cards defines the 65.0 record. 
the lonnat of tho desired 7070 record, output blocking. individual record 
length (input and output). alpha/numeric words. field changes. and other 
ir.formation necosaary to create a required 7070 file from an existing 
650 tile. 

d. Capabilities and Limitations; The routine is c~pable of converting any 
650 record of from 1 to 6Q:worda in length to a 7070 record; these are 
certain limitations as to o~tput records and field changes Whicq ar~ 
covered in detail Wlder the section headed "Complete Description". 
The routine utilizes the IBM Input-Output Control System (IOCS). 

IIlM 70,70 Library Program Ab.tra.ta 

7070 - SubrouUne for mM 7070 

Rolls Royce Ltd. 
P. O. 'Box 31 
Derby, England 

Pi.". 2;4.002 
Avallable prior to January 1962 

Purpose: To Convert floating point numbers to fixed point numbers. 

Usage: Normalize floating point number In ace. 1 

Numbers of decimal places required In aces. I, 2, In X52 (2,5) 

a BLX 51, R4lOS 
a+ 1 Error exit 
a+2 Normal exit 

On exit the fixed point number Is aces. I, 2 

Hardware:· 24 locaUons 

Index aces. 51 (2, 5). 52 (2, 5) 

CIZM 
Accs. 1,.2 

Method: 68 - Modified eharacterisUc - number of decimal places required 
: Sh!ft S required. 

Restrictions: Should -2> S,. .. 18 the routine will branch to the C::"I'or exit. 

~: On number of decimal places required in accs. 1, 2. 

The subroutine will cater for positive or negative numbers of 
decimal places, therefore any mod1i1ed characteristic can be 
converted. 

Floating point number is avallable at C<1IVI at the completion of 
the routine. 

IBM 7,0,70 L!hrary Program Ab.tract. 

7070 - Subroutine for IBM 7070 

Roll$ Royce, Ltd. 
P. O. Box 31 
Derby, England 

Fli/n,. 2.4.003 
Avallable prior to January 1~62 

Purpose: To convert fixed point numbers to floating point numbers. 

Usage: Fixed point number in acc. 1 

The number of decimal places of fixed point number In X52 (2, 5) 

a BLX '51, R415S 

a+l Normal Return 

On exit lloat1ng point number WUl be in ace. 1 

Hardware: 9 locaUons 

Index accs. 61, 52, 53, all (2,6) 

Aces. 1, 2. 

Method: 60 - number of leading zeros - number of decimal places 

=. modified characteristic 

On number of decimal places. These can be positive or negative 

therefore, any number of decimal places can be catered for. 

IBM 70,70 Library Program Abstra.ts 
FiltM. 2'.4.004 

Available prior to Janua.ry lfl62 

7070 - Simplified Priority Card to Tape Routine 

Russell Ranshaw 
CottlPutaUon and Data Processing Center 
Unlversity of Pittsburgh 
Pittsburgh 13, Pennsylvania 

a. Furpose: This routine will prodqce a tape file containing exact card 

w~~e~~~~~ic ~~~Fc~~ ~~f=n~d Ba~\~!ill'g~l~~mA~~~~ei~ly 
blank card will product a Segment mark on the output tape. A ta.pe' 
mark is automatically written and the tape rewound when the card 
reader is empty. The output tape and output density are specified 
on a control card. Card read errors may be corrected while the main 
program is being executed. 

b. Machine Requirements: This routine utilizes machine 

f~:tl:s)bt~r~ ~n8f~i~a~~~~~\~y g~~~hl~~tta:.ri~~~~~f=ch 
Switch 4 is interroqated if a card read error occurs. The standard 
7500 uUlity panelia .used. All priority is unmasked. (Continued on Next page) 



~. Genernl Description: With tho Program in storage, 0. priority branch 
to 0104 will occur when channel A is switched on. The routine read,s 
the control card, sets up the tape operation, alters 0104 to enter the 
second phase of the routine, and returns control to the main Program. 
Succeeding interrupts read a aats: card using a 16 word RDW and inter
rogate tho sign of the first word; if not, the output RDW is sct to 8 word.s 
and a tape record writter.; if the sign' is alphabetic, the card is checked 
for 16 blanksj if any non-blanh: is encountered, a tape record is written; 

~;~~l~~~ i~c~~~e;etb~~~~:y~r~:ftt\~~tten. In all cases, a prior-

dol Capabilities smd Limitations: Does not apply. 

1~:?1 7-070 Library Program AbntractD 
Fd,M. 2.·4.005 

Available prior to January 1962 

7070 - Load Subroutine 

R. Haertle 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

a. Purpose: To load data at object time into specified locations. 
This may be fixed, floating, or alphabetic data. 

b. Machine Reauirements: Floating hardware, standard control panel, 
165 storage words 

c. Gener;:~l Description: Input data of the following form will be converted: 

+12.345, -123.45E+7, +1, 0, +1234, 

to the following internal form 

+5212345000 
- 60 12345000 

~0000000001 
+0000000000 
+0000001234 

d. Capabilities and Limitations; Input format must conform to detailed 
operational descripllon. 

IBM 7070 Llhrnry Program Abstract. 
Hllnd,Z. 9. 001 

Available prior to January 1962 

7070 Modulus 11 Self-Checking Digit Calculator 

Contributed by: Alex 5crbinoIf 
IBM Data.cent(~r 
19Z5 Euclid Avenue 
Cleveland 15, Ohio 

To affix Modulus 11 self-checking digits to numbers 
over a predetermined range or series of ranges. 

h. Machine Requirements: 

5 K four tape 7010 with program to be brought tn 
from additional tape, card reader, or console card 
reader. 

General Description: 

The program is designed. to compile check digits 
for nUlubers of from one to' nine digits. A count 
and hash tolal of valid numbers is included for 
control purposes. The program calculates check 
digits at" rate of 900 pel' aec.ond. 

iBM 7070 Library Program AbntrnctD 
Fileno. 3.1.001 

Available prior to Janu2.ry 1%2 

7070 - IBM 7070 Program Modification Routine 

R. B. Buttner and G. F. Crane 
182 Purchase Street 
Rye, New York 

a. Purpose: The IBM 7070 Program Modification Routine is a subrout.ine wh!ch pro
cesses program modifications, prepared as outlined in the General Descnption, 
in such a manner that a program about to be lested is changed while it is being 
loaded into core storage. It offers the unique advantage of easy.reas~emblt of 
the corrected program at any stage in its development. 

b. Machine Requirements: The Modification Routine utilizes all available memory 
below word 0495.- All memory assignments, with the exception of the tape error 
routine, may be changed through reassembly of the program. Overlap with tho 
subject program is possible and often desirable. 

For card input the following devices are required: 
7500 Card Reader with Utility Control Pariel 
7603 Unit Record Synchronizel' 

For tape input the following devices are required: 

Tape Units - one or two charmels with associated tape 
units as required to load the subject program. 

(Continued on next column) 
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Off-line 
Equipment - that equipment ncccssn.ry to prepar8 n. tape 

suitable as input to the Condensed Card Lead 
ProrJram (8 word numeric records) and the 
Modification Routine (16 wUl'd alpha record~). 

c. GE;ne;r;li Deocrintion: After being lo.:tded into core storage, the Modification Rou
tine reads an entry. The entry is first examinnd to see if it is an FJXecute entry. 
li so, a branch to the first instruction on that entry is effected. 11 it is not an 
execute entry, a short edit is performed to insure that the formal i:; correct (any 
deviation from the prescribed format will cause the entry to be di::.'regarded). If 
tho entry is fOlmd to be a 7070 instruction, its proper Operation Calif' is extracted 
from a table and the DN, CL and address portions indicated in the cn:...ry are com
bined and tho new instruction is movod into memory us dlrected. If the entry i~; 
found to be a constant, tho information contained in the Operand field is moved 
into memory as directed. 

d. Capabilities and Limitations: Any acceptable 7070 instruction, along with the 
operation DJ;tDW and constants may be processed. 

IBM. 7070 Library Progrnm Abnlrncln 
Frl'n~. 3.l.001 

Available prior to January 1962 

7070 DUAL PROGRAM PROCESSING SYSTEM 1. Supervisory Program 
2. Associated Control &. C.1.rd. 

tape I/O Macroes 

Cl)lltrlbutC'd By 

Author: Maurice K. Morin 

Organtzation: Natlonal Aeronalltlcs and Space Adminlfltration 

Langley Research Center 
Langley Field. Va. 

Purpose: To allow any two programs written within the framework 
of the system to operate simultaneously. The two programfl 
are operationally Independent. Either can start or end without 
affecting the operation of the remaining program in th..- comput('r. 
Completely controls and simpUfies card and tape I/O. 

b. Machine Requirements: (Include machine components, special features, 
stQrage requirements, control panels-atandard or flpecial) 

d. 

System written for 5K 7070, 2 readers. 2 punches, 
2. tape channels with up to 6 tapea on each channel. 

The system can be easily adapted to a 10K 7070. 

General Description: (Mathematical method, accuracy, speed, if 
appropriate) 

NA 

Capabilities and Limitations: 

More efficient utilization of 110 interlock time, tape search 
and reswccp time. Each program has only 1 reader, I punch and 
I tape channel av;'Uable. 

IBM 70.70 Library Program Abotrncts 
Fill no. 3.4.001 

Available prior to January 1962 

7070 - Tape Copy Routine 

Russell Ranshaw 
Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

a. Purpose: This routine will read input tape records nny reasonable 
size, in either high or low density, and write on outpu.L tape records 
of the same size, in either high, low, or the same density. Input 
or output tapes may be rewound or backspaced before copying. 

b. ~~;~~:. RT%~~~~tiri~sis ~~~:~!~nt ~OI&:~~57o~m;~/~u~b~~a1~tP!~e 
cbannels may be used, according to the copying pattern to be followed. 

c. General Descrl~ion: Psuedo-instructions, punched up to 8 pe~ .card, 
are lnterrogate. 'rhe llinstruciionU provides information as 101lows: 

1. Input tape 
2. output tape 
3. output density 
4. Input backspacinq 
5. output backspacing 
6. input rewind - yes or n~ Before copy Z: output rewind-yes or no 

9. ~!t~~[;~~~d: ~:~ ~; ~o After Copy 

The rou~ine is tape-limited in operating speed. 

d. Capabilities and Limitations: The routine will copy up to 8989 word 
records, any density, any combination of segment marlcs, tape na rks , 

~:~r!~:-~ 'U:'in~~t~~:~~~ ~~:~:;~;;ta;1 ~~~~~~~i'O~. uncorrectable 
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IBM 7070 Librllry Program Abstract. 
Pi/'IlII. 3.4.002 

Available prior to January 1962 

7070 SIMPLE lOCS 

Contributed By: Rohert Judson 

The n. F. Goodrich Company 
Akron 18, Ohio 

A. Purpose: To provide a simple method for handling tapes 
which \ISCS priority routines to handle possible 
('rrors hut not to save time. For small input
output scientific problema. 

B. Object Routine Machine Requirements: Tape Units 

C. Object Routine Produced: Routi.nes to handle all priority possible tape 
command~. Operations which have no priority 

m.ode do not need and do not usc this package. 

D. Source Language Entry: 
(I) XL TCX;f' 3 

P (Tape Command) Any channel-unit. and RDW 
(if applicable) 

B 

E. Capabilities and Limitations: In case of an uncorrectable error, 
priority will be released to the B *. OK opera
tions release priority to the following instruction. 
This procedure facilitates debugging as priority 
is released without otherwise affecting machine 
status. 

Gore zero should be done to clear all final status 
words. 4 instructions go into 0150-0153 and 131 
locations any other place are used. These can be 
reduced by standardizing input-output channels 
and reducing the error messages. All accUInula
tors are used by the package. 

IBM 70.70. Library Progrom Abotr.cl. 
Fi/,fI/J. 3.4. 003 

Available prior to January 1962 

7070 MATES (MAster ,!ape ~xecutary Program.~) 

Author: Vincent J. Battaglia 

Organization: INTERNATIONAL BUSINESS MAc:m~ES 

Chicago Downtown 
618 S. Michigan Avenue 
Chicago, Illinois 

The Librarian generates and maintains a master tape. It acceptB 
programs in squeeze deck format and produces a single tape 
record plus an identification record for each program (or phase 
of a program). The Locator obtains programs from a Library 
tape Wlder operator or program control. 

b. Machine Requirements: STORAGE TAPES READER 

LOCATOR: 140 words 7500 or 7501 

LIBRARIAN: 236 words 7500 or 7501 

Capabilities and Limitations: The card image input to the Librarian 
must be in numeric eight word load format on tape. Tape density on 
input and output of the Librarian is at the discretion of the user. 

IBM 70.70. Library Program Ab.lract. 
Flit l1li. 3.4.004 

Available prior to January 196~ 

TAPECHECK SUBROUTINE 

Contributed By: 

b. 

Author: 

Organization: 

H. Hyman, Applied Science 

IBM Svenska AB 

G~vlegatan 20 
Stockhohn 6, SWEDEN 

Purpo-i.e: A subroutine for checking properly execution of tape 
reading and writing operations. 

Machine RequireIl1ents: 1 electronic switch. 3 index words, 
locations # 97, # 99, # 100 and # ISO, 80 ordinary storage locations, 
the priority mask register a-nd initial and final status words (as 
required by tape units used). 

(Continued on next column) 

d. 

General Description: This subroutine will perform the reading 
or writing of a definite tape record, and make the necessary checks 
to ensure that the operation has been properly executed. If a trans
Il1ission error takes place. several atteIl1pts to repeat the operation 
are Il1ade. If an error in the stated record length should occur, or if 
a transmission error cannot be rectified by repetition. a message will 
be type'd out by the console typewriter, and the znachine will stop. 
Processing with or without overlapping is optional. Average execution 
time: 1. 6 Il1illiseconds. 

Capabilities a,£l.d Limitations: Only the tape operations (P)T~ 
{P)TR.R, (P)TW, (P)TWR, (P)TWZ and (P)TWC will be performed. 

IBM 7070. Library Program Abalracl. 
Filtfl~. 4.3.001 

Avai.1able prior to January 1962 

Bi.g File Generator (BFG) 

Contributed By: 

Author: Central Techni.cal Group 

Organization: Mutual Life Insurance Company of New York 

1740 Broadway, New York City 

Purpose: 

To Generate data files from card i.nput for use in testing 
7070 programs. 

b. Machine Reguirements: (Include machine components, special features. 
storage requirements, control panels - standard or special). 

d. 

1. 10,000 words of IIlemory. 
2. Card-to- Tape equipment to create an input tape to the BFa. 
3. One 727 n. IV or 729 II, IV Tape drIve (in addItion to 

drives for fi.1es being created). 

The BFG program can be patched for use wi.th certain other machine 
configurations. See BFG wrtteup for detai.1s. 

General Description: (Mathematical method, accuracr. speed, i.f 
appropriate). 

Capabilities and Limitations: 

1. The BFG is an extension of the IBM TFG program; records of 
the TFG type can ge generated by the BFG. 

2:. The BFG is preferable to the regular 1'FG when many larger 
records are to be created and only a few fields will be 
changed from record to record. 

3. The BFG program can only be used,with the PILOT program 
Tape SysteIll. 

IBM 7070 Library Program Abstracts 
Pi/ene. 4.4.001 

Avatlable prior to January 1962 

7070 PAT COMPILER 

Contributed By: W. J, Walker 
IBM Corpuration 
N. Y. Financial 
Z Broadway 
New York 4, N. Y. 

PURPOSE: The Pat Comptler Program compiles a PAT (Proc~dlLl'e 
for Automatic Testing) System tape supplying the desired utllity pro
grams used in testing. 

1>. MACHINE REQUffiEMENTS: 

5 K memory 
1 Output Tape unit 
1 Input Tape unit or 7500 c.ard reader 

Standard IBM UtUity panel SWIS 1 &: 2 on A 

GENERAL DESCRIPTION: The Pat Compiler program will create a 
7070 Pat System Tape of program packets from either the card reade'l' 
or a tape created off line In alpha card image form. As the Pat tape 
is being created each program packet number will be typed. The tape 
channel and unit will also be typed from each TFG control card en
countered. Messages may also be typed to identify each Utility Pro
gram included on the PAT tape. This typed list will be in the saTTle 
sequenc"e as the programs on tape and serve as a reference sheet 
during use. The PAT Compiler Call card defines the beginnIng of 
a packet and contains the necessary information for compiling of the 
packet. 

d, CAPABILITIES AND LIMITATIONS: Utillty Programs can be compiled 
only in the normal logical sequelll:e as specified by the control card. 
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Fil'M. 4.4.00l. 
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Filtn~. 4.4.00S 

Available prior to January 1962. --------------------------7070 PAT COMPILER SYSTEM 

ContrIbuted By: Joseph C. Capps, Jr. 
IBM Corporation 
Loa Angeles Datacenter 
34Z4 WIlshire Blvd. 
Los Angeles 5, California 

A. Purpose: This system, consLsting of several programs, is designed 
to assist the debugging of multiple object programs by faciUtating the 
the prcparatLon and usc of a PAT system tape. This PAT Compiler 
System allows multiple programs and data to be incorporated into in
dividual test packets on a single PAT tape, with the insertion of all 
utlHty routines needed by the PAT Compiler program. 

B. Machine Requirements: The PAT Compiler System requires, as a 
minimum, a SK core, four-tape IBM 7070 with etthcr a 7S00 or a 
7S01 Card Reader. The PAT Compiler program is available in two 
versions, one using the IBM 7070 lacs systetn and requiring a 10K 
core 7070; the other not using IOCS and not requiring the lLlK core 
7070. Either PAT Compiler may be modified to run on any given 
input/output configuration by the insertion of a Configuration Control 
card. containing the desired machine configuration. 

The object programs being tcsted must make usc of the standard IBM 
SIcard Load Program. During testing, the PAT Compiler System 
places-no restriction on the use of the computer by the object program. 

C. General Descr~ For each program to be debugged. one control 
card must be punched. Its purpose is to separate the programs and to 
supply to the PAT Compiler pertinent infonnation. Multiple sets, con
sisting of a control card. test data, and object program, may then be 
processed by the PAT Compller program to produce a self loading PAT 
tape. The resulting PAT tape :may then be utled as many times as de
sired to test the programs. 

Procedures are avallable withi.n the PAT Co:mpiler to add new programs 
or to delete old programs. 

Each PAT Compiler program. condensed deck conliists of two.parts: the 
PAT Compller program. itself. and the utility programs to be incorporated 
onto the PAT tape by the PAT Compiler program. 

~ll the utility programs used by the PAT CompilcT Sy::;tem are modi~ 
f,cd vl!r::;ionll of the standard ut.ility programll. 

IBM 7070 Library Program Abatracta 
Filt~o. 4.4.003 

Available prior to January 1962 

7070 LORELI2 (~cation ~ference ~sting) 

Author: Mike Clark 

Organization: Zurich Insurance 

Direct Inquiries To: Vincent J. Battaglia 
INTERNATIONAL BUSINESS MACHINES 
Chicago Downtown 
618 S. Michigan Ave. 
Chicago. Illinios 

Purpose: LORELI2. is a program used in conjunction wlth a modiHed Sort 
90 program, designed to create a croaa~reference listing of 
programs assembled by Autocoder 74. 

h. Mal:hinc Requirements: STORAGE TAPES 

LORELI2: sooo words 

SORT 90: 5000 words 4, 6, or 8 

General Description: The cross-reference of the object program 13 into 
these major areas: 

I). Listing by address 
2.). Listing by Index word usage 
3). Listing by Electronic switch usage 
41. Listing by Accumulator usage 

d. Capabilities and Limitations: The listing mayor may not croBs-re[er~ 
cncc thc following baaed an Alteration 
llwitches. 

I}. Listing by Accumulator usage. 
2). Comment!!- statements ( *in column 6) 
3). Steps generated by IOCS or other tnacros or 

subroutine Ii em the A74 assembly tape. 

1401 PAT Compiler (or 7070 

Contributed By 

Author: William Ludwig 

Organl?atlon: IBM PhUadelphta Datacenter 

Purpose: 

1730 Pennsylvania Boulevard 
Phlladelphla J, Pennsylvania 

To compile the 7070 te:x:t tape on the 1401 
To edit test packets for 7070 testing on the 1401. 

b. Machine Requirements; (Include machine components, 
features, storage requirements, control panels ~- standard 
or speclal) 

4K, 1401 with: 
1. 2 tape drives 
2. Advanced programming features. 

General Description: (Mathematical method, accuracy, apeed, 

if approprlate) 

Not applicable 

d. Capabilittes and Limitations: 

Designed to be used for a tape oriented 7070 system with 
a 7501 Console Card Reader. 
It can be adapted for use with a 7S00 Card Reader with 
very simple modifications. 

IBM 7070 Library Program Abatracls 
Flltno. 4.9.002 

Available prior to January 1962. 

7070 SCAN 

Contributed by: 

Ronald J. Repking 
IBM Corporation 
Charleston. West Virginia 

A. Purpose: To edit basic Fortran programs prior to doing a Fortran assembly. 

B. Machine Requirements: Basic 7070. Program is set up to accept in{ormation 
from a card reader or a tape unit. 

C. ,General Description: This program will find :many common errors in 
Fortran programs. Over fifty errors arc caught by this routine. 
For example: 

i. Mixed arithmetic mode 
2. Dimensioned variable written without subscripts 
3. Intersecting D 0 loops 
4. Misplaced commas in control statements 
S. Unfulfilled branches and DO's 
6. Names that are used but never defined 

D. Capabilities and Limitations: This routine was written to be inserted into a 
Fortran compill.!r system that will tnakc batch assemblies using five tape 
drives without :iny card equipment, but it can be run separately. The tables 
have been set I1p to Basic Fortran specificattons, i. e. 27 DO's 150 
variables, etc. Subscripts arc not checked. 

IBM 7070 Library Program Abstracts 

7070 - 6S0 PANEL SIMULATOR 

C. W. Kastner & J. W. Lake 
Texas Instrum.ents Incorporated 

Flt/M. S.I.OOl 

Available prior to January 1962 

Purpose: This program is designed for use in conjunction with th(' IBM 7070 
Program ,which simulates the IBM 650. This program simulates th(" ~,\ \' 
panel, thus eliminating the need for wiring 7070 read and punch panel!; 10 
replace the 533 panels used by the 650 programs. 

b. Machine Requirements: Index words 70 through 81, electronic switches 
22 througq 29, and 1500 instructions and locations that m.ay be aSllembled 
anywhere ~utside oC the area required by the IBM 7070 Simulation Program. 

(Continued on next page) 
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The IBM 7070 Simulation Program with the Panel Simulator included can 
usually be run on a 5K core machine by removing unused portions of ~be 
program. 'If the entire system is required, you must have a 10K core. 
machine.. Some of the sections which can be easily removed are: ram 
segment, (~) OP codes, floating point. index registers. or any of the other 
routines which your particular installation does not use. 

General Description: For each 650 program a set of read~and/or punch
format cards must be prepared. From these format cards. Ihe program 
will set up the card image in memory just as the Type 533 panel would 
have read the card in, or will punch the card image just as the Type 533 
panel would have punched it. 

d. Capabilities and Limitations: The running time is increased only slightly 
above that of the usual procedure of using a board for each program,. 

12M 7070 Library Program Abstracts 

7070 - Simulation of Basic 650 on Basic 7070 

R. A. Cooper (Richard King and Jim Lake) 
P. O. Box 1249, 
Houston 1, Texas 

Filt nD. 5.1.002 
Available prior to January 1962 

a. Purpose: To simulate a basic 650 program on a basic 7070. The 650 
control panel is also simulated. 

b. Machine Requirements: (Include machine components, special features, 
storage requirements, control panels - standard or special) 

1. 5K - 7070 
2. 7500 Card Reader 
3. 7550 Card Punch 
4. 80-80 Alpha panels for reader and plll1ch 

c. General Description: (Mathematical method, acclll"acy, speea,1t appropriate) 

Most 650 programs run 2-1./2 to 3 times as fast on the 7070. 

d. Caoabilities and Limitations:' The simulation routine will handle any minimum 
600 program (650 Model n with one 533). 

I::lM 7070 Library Program Abstracts 

7070 - GRaN!{ - a 7070 Simulator for the 650 

Russell Ranshaw 
Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, .Pennsylvania 

FiftM. 5.1.003 
Available prior to January 1962 

a. Purpose:. GRONK is a program for tbe IBM 650 to simulate an IBM 7070. 

b. :r'~2.chine Requirements: 
1) IBM 650 (2000 words) 
2) One input-Qutput device 
3) Index registers 
4) Core Storage (9000-9059) 
5) If used by program being simulated: 

a) Automatic float 
1:1) Tape W1itS - max. of two for each 

of two channels. 
Tbe output devices are flexible, and may be established by the user. 

c. 9e;~~rpl Description: GRONK's primary function is to P:',-:"'ViC.A potential 
'/0'10 users who currently have a 650 with a means of testing small 7070 
programs and subroutines without the expense of 7070 time elsewhere. 

d. ~/06b~~~~:e~d ~~~~~of~~~t~R~o~i:n~:e p~i~;ff;;a;~c~~:~~~ the 

fi~~~onI\c :~it;gt~S ho~e~~~x s~~~~:{e ~et%ll~~~~~-lOOk-UPS, and 

1) Edit commands (ENA, EAN, etc.) 
2) Double preCision floating commands 
3) Some tape commands: 

a) TSEL 
b) TSK 
0) TEl" 
d) TSLD 
e) TSHD 
f)TRA 

4) Diagncstic interrogate (l09) 
5) Alphabetic signs 
6) Disks' 
7) Stacking latch commands 

GRONK simulates the first 650 words of 7070 storagej if no taves are 
used, an additonal 200 words":become available. 

IBM 7070 Library Program Abstracts 
FiltM.5.1.004 

Available prior to January 1962 

7070 SIMULA TING THE CARD 650 ON A TAPE ORIENTED 7070 

Contributed By: John D. Fehd 
IBM Corporation 
Oakland, California 

a. Purpose ~ ~ This program is designed to simulate card 650 progrruna 
at speeds ranging from 2 to 3 times faster than the present IBM 650 Sim
ulator for the 7070. 

b. Machine Requirem.ents - _ A 5K 7070 with one tape channel and two 729 
tape drives. No control panels and no special features are required. 

General Description - - This program. is designed to handle multiple 
650 program.s on one or more tapes. A segment mark is to be placed 
just prior to each 650 program and the first record Inust give the con
sole setting and program number. The 7070 can be halted just prior 
to each 650 program if desired (alt. SW). If a 650 program cannot bt" 
completed. it can be by-passed and the 7070 will start the next 650 
program on the input tape. 

d. Capabilities and Lim.itations ~ ~ Three types of 650 programs have been 
tested and timed on both the 650 and 7070 with the following results: 

Limiter (,50 Storage Speed 650 r/o Speed 

1. Read Bound 500 Words 9.0 to I 200 cpm. input 
2. Punch Bound 1800 Words 6.4 to 1 100 cpm. output 
3. Compute Bound 1900 Words 3.8 to I 44 c pm. input 

This program. uses five cards per tape record and the tapes are con~ 
trolled by the IBM 7070 Input/Output Control System. It will not sim_ 
ulate any of the m.inus operation code instructions and it is restricted 
to one type 533. 

Each 650 program. that is to be sim.ulated will require 1401 programs 
for input and output. 

An optlrators manual and technical description will be supplied with 
the program. 

IBM 7070 Library Program Abstracts 

SIMULA TION OF CARD OR TAPE 650 ON THE 7070 

Contributed By: L. J. Berg, R. NUnn, H. Monroe 

Filt "11. 5. 1. 005 
Available prior to January 1962 

Organization: Curtiss-Wright Corporation, Wood~Ridge. New Jersey 

To simulate a card or tape 650 on a tape oriented 1401-7070 system. 

b. Machine Requirements: 

Minimtnn of 729 II or 729 IVtape drives for simulating unit record input 
and output. Additional tape drives as required for tape input and output. 
This system. is designed for a 10K m.achine but can be reduced to a 5K 
machine, 

General Description: 

This operating tecbnique com.bines the use of a portion of the PAT system. 
(Procedure for Automatic Testing developed by IBM's New York Data 
Center), IBM's 650 Sim.ulator Program.. modifications to the Simulator 
Program and a 1401 Program developed at the Wright Aeronautical Divi
sion. 

d. Capabilities: 

A card deck containing the PAT System, the Simulator Program. and 
the 650 Program is developed for each 650 Program to be simulated. 
A series of these decks can be written on a reel of tape using a Type 
1401C System. The card decks are m.ade up so that: 

1. The inform.a.tion whicb the Simulator Program. normally calls for 
through the use of control cards is built into the package. 

2. Instructions for initializing the succeeding package are included. 
3. A routine to write a tape mark on the tape unit which simulates the 

card output is included. 
4. Multiple data files may be processed using the samc 650 Program 

without the need to prepare a sepa.rate input tape for each input 
file. 

5. A dump (both core and tape) may be taken on any channel and tape 
drive. 

6. 650 load cards are recognized by an alpha sign in word 10 rather 
than by a plus sign. 

7 The output tape simulating card output may be written in either 
compress~d or normal mode. 



IBM 7070 Library Program Abstracts 
FiltM. 5.2.001 

Avallahlc prior to January 1962 

ABFLOATSIM _ ABbreviated FLOATing point hardware SIMulator 

Contributed By: 

b. 

Author; 

Organization: 

H. Hyman, Applied Science 

IBM Svenska AB 

G;{"vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: An interpretative subroutine which cSBcntially simulates 
floating decimal hardware. 

Machine Requirements: Z index words and 126 ordinary storage 

locations. 

General Description: When the subroutine is entered, ABFLOATSIM 
will perform instructions sequentially ata,rting with the instruction 
immediately following the linkage instruction. These instructiOntl may 
be floating decimal or ordinary 7070 instructions. Floating decimal 
instructions are written as for a m,achine equipped with floating 
decimal hardware. An unconditional branch instruction or a conditional 
branch instruction, where the branch condition is met, will, when it 
appears in the sequence, cause an exit from the subroutine. Average 
execution times: FZA _ 1. 4 ms; FA, FS, FAA, FSA _ 2.0 ma; FM - Z. 3 ma; 
FD - 4. 3 ms; FBV, FBU - 1. 0 ms. 

d. Capabilities and Limitations: The normal restrictions on the 
floating decimal arithmetic (described in the 7070 Reference Manual) 
must be adhered to. The function of accumulator 2. is not simulated 
and consequently n~ither are the double precision floating decimal 
operations FAD. FADS. FR and FDD. 

IBM 7070 Library Program Abstracts 
FlIt "0, 6.1. 001 

IBM 7070 Linear Programming Code Sl 

Contributed By: 

a. 

b. 

c. 

d. 

Author: A. E. Speckhard 

Organization: International Business Machines 

Western Region 

Purpose: Instrument the original simplex algorithm with variations 
for the IBM 7070. 

Machine Requirements: Basic 7070 with 5K memory, on-line card 
reader, punch, and printer. Modifications to the basic Sl 
code are available to provide operation on a tape oriented 
system. 

General Description: Utilizes the original simplex algorithm with 
variations and has the following features: 

1. Provides options for negative elements in the right hand 
side, two phase or mixed price solution, and specification 
of arbitrary transformations. 

2. Describes the solution completely including cost ranges 
with upper and lower limiting variables, and activity 
ranges with upper and lower limiting variables. 

3. Computation is in single precision floating point. 

Capabilities and Limitations: The code is written in a special symbolic 
assembly language using subroutine structure and includes a 
highly flexible operating system. Maximum problem size 
with 10K memory is approximately 85 x 85 excluding 
slacks and artificials. 

Fjlt,,~, 6.1.001 
IBM 7070 Library Program Abstracts 

IBM 7070 Linear Programming Code S2 

Contributed By: 

Author: D. C. Potter & A. E. Speclrnard 

Organization: International Business Machines 

a. 

Western Region 

Instrument the revised simplex product form algorithm with 
variations and options for the IBM 7070. 

(Continued on next column) 

b. 

c. 

d. 

B - 7070 

Machine Requirements: Basic 7070 with 10K memory, two tape channels, 
two tape units per channel, on-line card l'~<iaer and printer~ 
Modifications to the basic 82 code are available to provide 
operation on'a tape oriented system. ' 

General Description: Utilitzes the revised simplex product form 
algorithm with variations and has the following features: 

1. Provides options for negative elements in the right hand 
side, two phase or mixed price solution, reinversion and 
specification of arbitrary transformations, curtaining of 
column vectors, multiple cost rows, and multiple "BII 
vectors. 

2. Accomodates large problems. A realistic limit is 
approximately 200-250 equations although larger problems 
may be run depending on availability of floating point 
hardware and program options desired by the user. 

3. Describes the solution completely including cost ranges 
with upper and lower limitaing variables, and activity 
range's with-upper and lower limiting variables. 

4. Operates in single or double precision floating point at 
option of the user. Input data is in single precision 
fixed point form. 

~bil1ties and Limitations: The code is written in a special 
symbolic assembly language using subroutine structure 
and includes a highly flexible operating system. Maximum 
problem size is approximately 400 equations and ill,OOO 
variables. 

IBM 7070 Librl1ry Progrl1m Abstrl1cts 
Fiitno. 7.5.001 

Available prior to January 1962. 

7070 A General Structure Factor Program for Crystallography 

AUTHOR: Ryonosuke Shiono 
The Crystallography Laboratory and 
The Computation and Data Processing C.::n~cr 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania, U.S.A. 

~: To calculate tht:: structure factors of crystals of Triclinic, 
Monoclinic or Orthorhombic classes (and also of Hexagonal, 
Tetragonal or Cubic with redundant atoms). 

b. MACHINE REQUIREMENTS: 
10, 000 c~,res (or 5,000 cores) 
1 750~ (SynchJ:'onizer 1) with IBM utility board 
1 7550 (Synchronizer 1) with IBM utility bo ... rd 
1 7400 (Synchronizer 2.) with IBM utility board 

channels (1 and 2.), 1 unit each 

J. GENERAL DESCRIPTION: The expanded forma are used for the 
geometrical structure factors. f,. Sine-Cosine sub
routine by series expansion io used. Fixed point. 

Example of speed: P2. 1 Ie, 3 kinds, 10 atoma, 1250 
reflexions ca. 9 minutes with printing. 

d. CAPABILITIES AND LIMITATIONS; 

Maximum index of h, k, or 1: %999 
Maximum nwnber of reflcxions: 
Maximum nwnber of atornic scattering curves:::: 13 
Mal.'imum number of atoms in one pass: 1500 (or 2.50 for 5000cor~:i) 

IBM 7070 Library Program Abstracts 

ARCTAN X 

Applied Programming Dept. 
IBM 

F,/",,,. 8.1.001 

Availa,ble p1'ior to January 1962. 

Purpoce: This program computes ARCTAN X (in radians) in floating 
decimal form for _1049 < x<1049 

b. Machine Requirements: This program·uses only fixed point operation codes 
and can be used on all 7070 configurations. 

General Description: The arctangent is approximated by a continued 
fraction of the form 

NI~-~) 
C2+(NCll2 C4+(NC I) 2 

after range adjustment. The average execute time varies from O. 1 
milliseconds to 12.6 milliseconds depending on range. Maximum error 
is 2' 10- 8 

d. Capabilities and Limitationa: Input must be normalized floating decimal 
o£ form MM. DDDDDDDD (MM=exponcnt+S(\). The routine requires 90 
locationo and will alter the accumulator3, index. word 98, and the high
low-equal indicator. 
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IBM 7070 Library Program Abstrscts 
F,ltll(J, 8.1.002 

Available prior to January 1962 

7070 SINE COSINE SUBROUTINE 

Contributed By: 

A. Purpose: 

DS Applied PrograITlITling Dept. 
IBM Corporation 
1271 Avenue of AInericas 
New York, New York 

This program. cOITlputes SINE X or COSINE X for' xJlOII 
radians in flc.ating decitnal form.. 

B. Machine RequireITlents: This program uses only fixed point operation codes 
and can be used on all 7070 configurations. 

C. General Description: The method consists of a separation into integral and 
decimal parts, an evaluation of Sin x::I:Ec {X )22"f'1 
and an adjustment of sign for quadrant cor~E!t\on? The 
m.axim.um error is 6. 10-8 • Average execute titne is 
16.8 m.illiseconds. 

D. Capabilities and Litnitations: Input must be norITlalized floating decimal of 
forIn MM. DDDDDDDD (MM'" exponent"" 50). X~lOll 
will cause an error halt. The program requires 70 lo
cations for instructions, constants, and teITlporary 
storage. It also requires (and will alter during execu
tion) Acclimulators I, 2, and 3, and Index Word 98. 

IBM 7070 Library Program Abstracts 

ARCSINE N 

Applied Programming Dept. 
IBM 

Fil,IIO, 8. l. 003 

Available prior to January 1962 

Purpose: This program computes the Arcsin N (N OS 1) in floating decimal 
form. 

b. Machine Requirements: The program uses only fixed point operation codes, 
and can be used on all 7010 configurations. 

c. General Description: The Arcsin is approximated by means of the ~xpres-
sion rt 7 

~ -./l-NE Ci Ni 

The maximum error is not greater than 5'10- 8. Average execute time 
(excluding the square root) is 9.7 milliseconds, 

d. Capa.bilities and Limitations: Input must be normalized f'oJating decimal 
numbers. The program requires 61 locations and will alter the three 
accumulators, index word 98, and the high-law-equal indicator. There 
must be a !l,oating decimal square root subroutine available. 

IBM 7070 Library Program AbstractB 
File 110), 8.1.004 

Available prior to January 1962 

Subroutine for reM 7070 

Rolls Royce Ltd. 
P. O. Box 31 
Derby, England 

E.!!!!lli>: 

.ful!u: 

Method: 

Ixl 410 

X in accumulator 2 to 9 decimal places 

a (ELX 51, R30BSl 
(ELX 51, R30BS2 

aU only exit 
Sin/cos x in accumulator 2 to 9 decimal places 

9991 set to - 0 -- 0 

g~LrOC~UfS' Including R30SA - R30SA - 10, excluding C(Z)M, 

I. W. 's 51, 52 (51 (2, 5), 52 (0, 9) ) 

Hastings, p. 140, with the coefficients CCI 

mulUplied bY<'e1! 
(-ff) 

Cl • 0.9999999941 C7: -0.00 019B 0740 

iContinued on next column) 

- O. IB BBB6 56B1 C9 - 0.0000020019 

C5 O. 00 B333 0252 

Error: Max. error is lin 8th decimal place. 

IBM 7070 Library Program Abstracts 
Ftl,n~, 8.1. oes 

Available prior to Janua.ry 196Z 

Subroutine for IBM 7070 

Rolls Royc e Ltd. 
P. O. Box 31 
Derby, England 

Range: 

Entry: 

Space: 

Method: 

X L"l accumul:ltor Z to I) decimal places. 
a BLX51. R3l0S 
a~l x::.n'ff'+f 

ail. normal exit 
Tan x in accumulators 1 and 2 to 9 decimal places. 

59 locations, including R3l0A _ R310A +7. excluding C¢M, C;bM+ 1 
I. W.·. 51, 5Z (51(Z. 51. 5Z (0, 91) 
s. W. 21 

Reduce x to lie in the range-:!£. ~ x & :zL. and hence use the 
seriell for x cot x mentioned to. J. AEl60C~ Comp. Machinery, 

Vol. 6, No. I, p. 114. a ::. 4 
x cot x" ;o..,..a l y+a2y .,. a 3y + a 4y 

wherey",(~ 
The coefficients thus used are: 

A :. 0.99 9999 9940 
AID:; - 0.33 3332 9740 
A2 =: - O. 02 Z2Zo 8075 

A 
A 3 

4 

_ 0.00 2095 923 a 
_ 0.00 0248 Z949 

Error: Max. error is 1 in 8th. decimal! pLace for x in. the l;'ange lxJ ~ r 

l3M 7D7D Library Program Abatracta 
Filtn(J, 8.1.00b 

Avallable prior to January 1962 

Subroutine for IBM 7070 

Rolla Royce Ltd. 
P. O. Box 31 
Derby. England 

Range: 

Entry, 

Space: 

Mothod: 

Error: 

H~ 1.0, .. f!; arcsin xf;;t-
X in accumulator Z to 9 decimal places. 

-_~1 
_+2 

BLX 51, R31 IS. 
Error. 1>1 "7 i.O 
Normal exit 

Arcsin x in accumulator 2 to 9 decimal places. 
9991 set to t 0 __ O. 

48 locations, including R311A .. R311A+ 10, 
excluding CI2fM. C¢M 1- I, 

I. W. '. 51, 52 {51 (2, 5), 5Z (0. 9») , 
S.W. 21 
SORT 1 

~ that the compare indicators ma.y be reaet by this routine. 

Hastings; p. 163. 

arcsin x.: 1L_ ~ (x) 
2 

l/I (x) = al a l x+azx~ •••••••••••••• a 7x 

a O :;: -1.570796305 a/, _0. 030891881 

a 1 = - o. Z14 598 802 as:. -0. 017 088 12.6 

a Z : .. 0.088 978 987 a 6 :::: -0. 006 670 090 

a 3 = .. 0. 050174 305 a 7 =- .. 0. 001262 491 

Note that the routine uses the variable - /xl ' as a ~eBult of 
whicb the coefficients used differ in ~ign from those in H,?-stings. 

Max. error is 4 in 8th decimal place. 



13:-: 7:7Q !.tbrary Prc[lrn1'1 Abatrncto 
Fd.r.~. 8.1.007 

Availab12 prior to J:mu3.ry 1962 

S:I!-n'()utinc for reM 7070 

Rolls Royce Ltd. 
? O. Box 31 
Deroy J England 

Range: IXlqOI2; -.; <. arctan x< J!: 
2 

~: X in accumulators 1, 2 to 9 decimal places. 

a BLX 61, R312S 
a.·H only exit. 

Arctan x in accumulator 2 to 9 decimal places. 

9991 set to .fa -- o. 

~: 62 locations, including R312A - R312A - 11, 
excluding C~M, C0M - 1 

I. W. 's 51, 62 {51 (2, 5), 52 (0, S)} 

Hastingsl p. 137. If Ixl.> 1, ta..1.;:e reciprocal. 

At most ten signlficant digits of x are used. 

-1:.. C x21-1-1 
arctanx -1::0 2t-t_l 

C l . O. 999 999 333 C = 
~ 

o. OGG 120 O'~'l 

C3 O. 333 298 501 CU = 0_ 055 909 888 

C5 O. 199 465 360 C13 = O. 021 861 2.~9 

C7 . O. 139 085 335 C15 = o. 004054058 

k2!: Max. error Is 4 in 8th decimal place. 

Degrees To Radians COllvor.ioll 

M. Roberta 
AC Spark PWg Oiv CiMC 
MUwa.ukee, Wisconaip. 

Fil,,,,. 8.1.008 
Available prior .to January 1962 

&. Purpoaa:: To c9nvert an anglo of tho foUowiOl'::: form: 

u.'''''~ "L-,l1econds 
minutes 

egree. 

to radians in nonnalized !lollting point form. 

h. ~.:achina Requirements: Floating point hardware, 45 coro oto;".::.se worda 

General Description: The routino will cO:OVOl't one or Il table of values 

d. Capabilities and Limitations: Accumulatoro a.nd indica.tore arc not saved. 

!BN 7070 Library Program Ab:ltracto 

7070 - Radians to Degrees Conversion 

M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

F;"!tr.o. B. 1. 009 
Available prior to January 1962 

a. Pur nose : To convert radians in floating pOint"notation to degrees. 
~, and seconds: 

~LO fl\ T;::secondS 
Lrrunutes 

degrees 

b. Machine Requirements: Floating point hardware, 49 core storage 
words 

c. General Description: Tho" subroutine will convert one or a table 
of values. 

d. "~3.oabilities and Limitations; Angles to be converted must not exceed 
17.4532 radious. 

B - 7070 

filtr:c. 8.1.010 
IBM 7070 Librc.ry Prcrrrcr.\ Abct,,::c~[J Available prioJ": to .T~uary 1%?" _._- -"""- - "" """-

7070 - Arctangent Subroutine 

M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

a. Purpooe: To find arctan of argument x where X :: y/x 

b. Machine Requirements: Floating hardware, 77 words storage 

c. General Description: Evaluation of the following continued fractiOn: 

arctan x = x lBO t ~d t Bl - A2. J 
x'/. t B2 - A3 

;:;Z->B3 

d. Capll.bilities and Limitations: Input must be in normalized floating 
point notation. Answer may be in either degrees or radians. Signs 
of y/x will determine the quadrant of the answer. 

m>r 7070 Library Procrc.m Abotrc.cta 
Fil(r.c. 8.1.011 

Available prior to J3.Uuary 1B62 

7070 - Sine-Cosine Subroutine 

M. Roberts 

~~~i~~:'l~fA~i~n~i~C 
a. Purpose: To find sine of an argument x 

b. Machine Reollirements: Floating hardware, 73 storage words plus one 
word CC~M, 1 electronic switch 

c. General Description: Evaluation of following series 

Sine x • ,,-.x~/31+ x5/51 - x7/71 + x9/91 - x 11 /11 I 

d. Capabilities and Limitations: Input must be normalized floating p.?int 
number. Main routine must save CCQM. x is stored as sine x 1I tX 
.0015 radians. Entry is permitted1ln either radions or degree umts'· 
for x. 

IBM 7070 Library Program Abstracts 

ARCTANGENT SUBROUTINE 

Contributed By: 

Fil(nc. 8.1. OIl 
Available prior to January 1962 

Author; H. Hynlan, Applied Science 

Organizati.on: IBM Svenska AB 

G~v1egatan lO 
Stockholm 6. SWEDEN 

Purpose: A full preciesion, fixed poi.nt subroutine to con1pute the 
inverse tangent function, expressed in radians. 

b. Machine Requirements: All accumulators, the compare indicators. 
1 electronic switch, l index words and 90 ordinary storage locations. 

General Description: The arctangent is approximated by a 
polynomial of the fourth degree. The constants of the polynomial 
arc stored in a 50 word table. Accuracy: The magnitude of the 
maximum error is O. 000 000 003. Average execution time: 5.4 milli· 
seconds. 

d. CapabiHties and Limitations: The argument X must satisfy: 

- 1. ~X:::;1. 

IBM 7070 Library Program Abstracts 

HYPERBOLIC TANGENT SUBROUTINE 

Contributed By: 

FlltM. 8.1.013 

Available prior to January 1962 

Author: H. Hyman, Applied Science 

Ol'gJ.nlzation: IBM Svenska AB 

Gavlegatan 20 
Stockholm 6, SWEDEN (Continued on nex-t page) 
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Purpose: A full precision. fixed poInt subroutine to compute the 
hyperboli.c tangent. 

b. Machine Requirements: All accumulators. the compare indIcators. 
1 electronic switch, 3 index words and 109 ordlnary storage locations. 

General Description: The tanh function Is approximated ustng 
a tanh expansion formula and a polynomial of the thIrd degree. The 
choice of constants m this polynomIal depends on the argument. and 
the constants are taken from a 65 word table. Accuracy: The 
magnitude of the error is always less than 0.000 000 008. Average 
execution tlme: 11.0 mllllseconda. 

d. CapabilIties and Limitations! The argument X must statisfy: 

-10<X (+10 

IBM 7070 Library Program Abstracts 

MODULO Z IT CONVERSION SUBROUTINE 

Contributed By: 

Flltn~, 8,,1. 014 
Available prior to January 1962 

Author: S. NordIn. Applted Science 

Organization: IBM Svenska AB 

G~vlegatan 20 
Stockholm 6. SWEDEN 

Purpose: A double-precision. fixed point subroutine to convert 
numbers modulo Z 'IJ'. 

b. MachIne Requirements: All accumulators. 2 index words and 
25 ordinary storage locations. 

General Description: If wished, thIs subroutine may be used to 
Increase the permitted range for the arguments, when using the Sine
CosIne Subroutine and the Tangent-Cotangent Subroutine by the 
same author. 

d. CapabllIUes and LImItations: The argument X must be expressed 
in radlans and satisfy: 

IBM 7070 Library Program Abstracts 

SINE AND COSINE SUBROUTINE 

Contributed By: 

Pi/'M. 8. 1.015 
AvaUable prior to January 1962 

Author: H. Hyman, Applled Science 

OrganIzation: mM Svenska AB 

G~vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A half-predslon, fixed point subroutine to compute the 
sIne or cosme of an angle given In degrees. 

b. Machine Requirements: All accumulators. 1 electronIc switch, 
the compare indIcators, Z index words and '1Z ordinary storage locations. 

General Description: The sine or cosine funetlon la approximated 
by a polynomial of the second degree_ The choice of constants In this 
polynomial depends on the argument value. One of 18 sets of constants 
Is used. Accuracy: 5 decimal places. Average execution time: Z.8 
milliseconds. 

d. Capabilities and LimItations: The argument X must be of the form 
!,XXXXXXX.XXX and satisfy: 

-10000000' X 'C'9999910 

Fltu" 8.1. 016 

Gavlegatan ZD 
Stockholm 6. SWEDEN 

Purpose: A full precision, fixed poInt subroutine to compute the 
tangent or contangent of an angle given 1n radians. 

b. Machine ReqUirements: All accumulators, the compare indIcators, 
2 index words and '1Z ordInary storage locations. 

General Description: The tangent or cotangent functton Is 
approximated usIng tangent expansion formulas and an odd polynomial 

~: ~~*:4.lft:e:zir;:; ::;.u:~~Yio::.e ::::~~~:;fc~~:n::~::~e error 

execuUon tlme: 8.4 millIseconds. 

do. Capabllltles and Llmitations: The argument X must aatlsfy: 

-10<X<10 

IBM 7070 Library Program Abstracts 
Fit"", 8.1.017 

Available prior to January 1962 

INVERSE TANGENT/COTANGENT SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organizatlon: 

G. J. Elllott. Applied Science 

mM Svenska AB 

Gavlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A full precisIon, flxed point subroutine to compute the , 
principal value (in radians) of the inverse tangent or cotangent function. 

Machine Requirements: All accumulators. the compare indicators, 
2 electronic switches. 2 index words and 57 ordinary stor.!gc locations. 

General Description: The argument Is transformed to satisfy IXI~t. 
Then the Arctangent Subroutine by H. Hyman is used to compute the 
function. Accuracy: The maximum error Is D. 000 000 005. Average 
execution time: 6-7 milliseconds. 

Capablll.ties and Limltations: The argument X must be either zero 
or satisfy: 

IBM 7070 Library Program Abstract. 
Pi/tn" 8.1.018 

Available prior to January i96Z 

xV" _ SUBROUTINE 

Contributed By: 

Author: 

Organization: 

S. Nordin, Applied Science 

IBM Svenska AB 

G~vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision. flxed point subroutine to compute XY. 

b. Machine ReqUirements: All accumulators and 11 ordinary storage 
locations. 

c. General Description: The program computes XY by means of the . 

formula X·,. = eYlnX and makes use of two other subroutines by T. Rabe 
and H. Hyman. Accuracy: The In&Xlmum relative errol' ls of the order 

3'10-8 (ty1+O.l). Average execution time: 17. millIseconds. 

d. CapabUltles and Limitations: The arguments X and. y must satisfy: 

10-44c:X < Z.6SS-10 43 
-100 -.::.y<+.-IOO 

IBM 7070 Library Program Abstract. Fil"." 8.1.019 
Available prior to January 196Z 

JBM 7070 Library PrDgram Abstracts Available prior to January 1'16Z ARCSINE-ARCCOSINE SUBROUTINE 

~~~~~~~-------------
TANGENT-CpTANGENT SUBROUTINE 

Contributed By: 

.Author! S. Nordin. AppUed ScIence 

Organization: mM~Svenska AB 
(Continued on next column) 

Contributed By: 

Author: 

Organization: 

S. Nordin, Applied Science 

mM Svenska AB 

Gavlegatan 20 
Stockholm 6, SWEDEN (Continued on next page) 



b. 

d. 

Purpose: A full precision, fixed point subroutine to compute the arceine 
or arccosine function, 

Machine Requirements: All accumulators, the compare indicators. 
3 index words and 113 ordinary storage locations. 

General Description: For arguments in the interval (D,S, O,997tU 
repeated applications of the formula arcsin X = D, 25lT-t D,S' arcsin 
(lX2_1) will bring the argum.ent to the interval (0.0, D.5J • The latter 
interval is subdivided into five intervals. In each such interval the 
arcsine function is approxiITlated by a polynoITlial of the fifth degree. 
In the interval (D. 9978, 1. OJ the function is approximated by 
arcsin X=- D. 5 lr- v'}:X @ + b JI-XU . Accuracy: The magnitude 
of the maximum error is 2· ID -. Average execution time: 6.8 milli_ 
seconds. 

Capabilities and Limitations: The routine will give the principal 
values expressed in radians. The argument X must satisfy -l~ XSI. 

IBM 7070 Library Program Abstracts 
Fill M. 8', 1. OlO 

Available prior to January 1962 

HYPERBOLIC SINE, COSINE AND COTANGENT SUBROUTINE. 

Contributed By: 

b. 

d. 

Author: 

Organization: 

G. J. Elliott, Applied Science 

IBM Svenska AB 

G;vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision. fixed point subroutine to compute the 
hyperbolic sine, cosine or cotangent of a number. 

Machine Requirements: All accumulators, the compare indicators, 
2 electronic switches, 2. index words and 101 ordinary storage 
locations. 

General Description: This subroutine uses an Exponential Subroutine 
by T. Rabe. Sinh X and cosh X are computed according to the definition 
formula. Coth X are also computed in this way for X 0.1 but ~ther
wise coth X are approximated by a polynoIllial. Accuracy: The maximum 
error is 8 in the last digit. Average execution tim.e: 14.5 Illilliseconds. 

Capabilities and LiInitations: The magnitude of the argwnent Illust 
be leaa than 1010. 

IBM 7070 Library Program Abatracto 
FlIt ~~. 8, 1. 021 

Available prlor to January 1962 

SINE-COSINE SUBROUTINE 

Contributed By: 

h. 

d. 

Author: 

Organization: 

S. Nordin, Applied Science 

IBM Svenska AB 

G~vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision, fixed point subroutine to compute the 
sine or cosine function. 

Machine Requirementa: All accumulators, the compare indicators, 
2 index words and 55 ordinary storage locations. 

General Description: By the use of well-known trigonometrical 
identities, the problem may be reduced to that of calculating the 
functions with argrunenta in the interval (0.17'!4). Then the functions 
are approximated by the polynoIllials: 

sin X~a1X + a3X3 + a SX 5 + a7X7 + a9X9 

cos ~ao + a2X2 + a4X4 + a6X6 + asX8 

Accuracy: The magnitude of the maximum error is 10 -9. Average 
execution time: 6,4 milliseconds. 

Capabilities and Limitations: The argwnent X muat be expressed 
in radians and satisfy -10"" X "<;:10. 

IBM 7070 Library Program Abstracts 

Applied Programming Department 
IBM 

B - 7070 

Fd,,,,, 8.2.001 

Available prior to Januarv 1962 

Purpose: This prosram computes IDX or eX in floating decimal form, 
MMDDDDDDDD (MM ::: eXEonent + 50) {or -51 < X <; 49 (for lOX) or 
-11Z.8 < X < 112.8 ({or eX). 

b. Machine Requirements: The program uses only fixed point operation code!>, 
and can be used with all 7070 conhgurations. Senfie mode for sign change 
and for field overflow must be preset. 

General Dr,scription: X is separated into integral and decin,'~' ;,i\rtl> and 
~.Li part is evaluated by means of the expression 

I" CiXj)2 
i""O 

Maximum error will not exceed 2'10- 8 . The average execute lirn{' is 11 
milliseconds. 

d. Capabilities and Limitations: Input must be normaliz;cd !loating decimal'. 
The program requires b5 locations and will alter Accumulator(; I, 2, and 
3, Index Word 98 and the high-low-equal indicator. 

IBM 7070 Library Program Abstracts 

LOG BASE 10 OR BASE e 

Applied Programming Department 
IBM 

FrI,nQ. 8. it. 002 

Available prior to January Pl112 

Purpose: This program computes log (BASE 10 or BASE c) .... f X in floating 
~form. 

b. Machine Requirements: The program uses only fixed point operations and 
can be used with any 7070 configuration. 

General Description: X is treated as the product o{ a set of numbers whose 
logs are known and a number between 0 and 0.1 whose log is found by 
evaluating a relaxed Taylor series. Average e:.:ecute time is 6.75 ms. for 
log and 7.75 m. 8. [0"(' loge, Maximum error is 2 x 10- 8 • 

d . .....:J.p .... bilities and Limitations: The input must be normahz;ed iloa..ing 
decimal of form MM. DDDDDDDD (MM:::o:exponent + SO). The program 
requires 54 locations, the three Accumulators and Index Word 98, 

LJM 7070 Library Program Abntrnctn 

Subroutine elf for IBM 7070 

Rolls Royce Ltd. 
P. O. Box 31 
Derby, England 

Ed,no. 8.2.C03 
/wailable prior to January .1:Jt:i;;; 

Method: 

~: 

~: 

Reference: IBM Journal of Research and Development - April Hi. 

10 loge 1Q)~;;;9 loge 10. 

x to 8 decimal places in Accumulator 2. 

a - BLX 51, R30fS 

aH - E.,qRoa - 1. e. out of :.:z.::<;;a 

a~2 - Normal return 

.t:::::: eX to 10 deciwcl places in Accu::::::J.ulo.~o::s 1 and 2. 

~: lin lOfu signliica.'1t figure. 

Ti:-.~b:-: Estimc.ted 10.6 m1l11-seconc.s. 

LocG.tions 1.:'-cd: 90 Al\'D C{lIM 

SWitches Used: NO;"":!:. 

Index locations used: 51, 52, 53. 

297 



298 

lEM 7070 L!bre.ry Program Abatrcc10 
Fit",,,. 8. Z. 004 

AvaLlable pri.or to .ranuary 196z 

Subroutine L0lex for IBM 7070 

Rolle Royce Ltd. 
P.O. Box 31 
Derby. England 

This subroutine computu logal( for a eingle-preciaion fixed point argument. 

Restrictions: Logex ia computed lor ::c;;r O. Foe xlii 0 control is returned 
to a'l' 1 in the calling sequence. 

Usage; Calling sequence. 

x in accumulatora 1, Z to 10 decimal places 
LOC 

BLX 51. R307S 
nt 1 Error return 
a+ Z Normal return 

On, exit logex is in. accumulator Z to 8 decimal places. 

Codin.g; 47 locations are used. Index accumulators used are:-

Method: 

51 (0, 9) 
5Z (Z, 5) 

53 (Z. 5) 
5. (0. 9) 

Timing;- approx. 

Where n .. number of shifts to left justify x in accumulator 1. 
n .. number of times doubling is neoded to bring shifted 

x into the form 1 + Y to 10 decimal places. 

Accuracy: 

a i 
LOGe (1+ y)=- ~ 1 a i x 

Whe •• "l = + • 9999964Z39 
8Z :: ... 4998741238 

~4~::mmm~ 
as = + .16765407ll 
a6 I: _.09532.93897 

a 7 _ 1" .0360&84937 
a8 : _ .006453544Z, 

Max. error is 3 in the 8th decim.;.;' .. ::.C>l. 

IBM 70.70 LIbrary Progrom Ab.trGc:. 
FiJ, II'. 8. 2. OOt) 

AvaUable prior to January l'J6Z 

7070 - LC<Jarithm Subroutine 

M. Roberts 
AC Spark Plug Dlv GMC 
Y.dlwaukee, Wisconsin 

... l"\.~oose: To find the logarIthm of a.rgument x (In x or log xl 

b. Machine Requirements: Floating point hardware, 82 words core storage 

c. General Desc.rlotion: Evaluation of the.·following serles: 

Inx= 2£yJ/iwhere!. 1,3,5 .... 
for x< ;.1'.10, y. x-1/Jo+.), 
for x> ,/Ill, y .. x- v10/ x...nO 

d. Ca.pal>!l!Ues a.nd Limitations: Input must bel1Ol'mali'.cI floal!nq point no. 

FJ.... 8.2.006 
IBM 7070 LIbrary Program Abatra.t. Available prior to January JW2 

7070 - Exponentla.l Subroutine 

M. Roberts 

~~~:~:'lW!~~n:;l;;C 
&. Purpose: 'To find exponential of arqument x (ex or 10") 

b. Machine Requirements: FloaUng hardware, 50 core locations 

c. General Description: Evaluation of following series: 
2 ~_.ll 72 " "-10" = (!-t &1 X + "2x • DBA ..... + "7x) 0 - x - 1 

d. ~~~~ti.:.~ L~~~~~~~r~~~ 'W,1~·E In!n~~~~~:~~ved. 

IBM 7070 Library Program Abstra.ts 

EXPONENTIAL SUBROUTINE 

Contributed By:. 

FiI,fI,. 8.2.007 

AvaIlable pdor to January 196Z 

Author: T. Rabe. Applied Sclence 

Organization: mM Svenska AB 

G~vlegatan 2,0 
Stockholm 6, SWEDEN 

Purpose: A full predsion. flxed point subroutine to compute the 
exponentIal functIon. 

h. Machine Requirements: All accumulators, the compare lndicators, 
the overfloW' indicator for accumulator Z. 2 index words and 102 
ordinary storage locations. 

General Description: The exponentlal funct~on 1s approximated by 
a polynomial of the fourth degree. The maximum error ls.3 In the last 
digit. Average execution tim.e is 8.4 mllliseconds. 

d. Capabllltites and Limitations: The magnitude of the argument must 
be leas than 1010• 

IBM 1070 IJbrary Program Abstra"'s 

NATURAL LOGARITHM SUBROUTINE 

Contributed By: 

Fi/tIII. 8.Z.008 

Available prior to .ranuary 196Z 

Author: H. Hyman, Applled Sclence 

Organization: rBM Svenska AB 

Gavlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision, fixed polnt subroutine to compute the 
logarithm. 

b. Machine Requirements: All accumulators, the overflow Indicator 
for accumulator 2, 3 index words and 115 ordlnary storage locations. 

General Description: The logarlthm Is. approximated by a 
polynomial of the third degree. The constants of this polynomial 
depend on the argument and are stored In a 64 word table. Accuracy: 
The magnitude of the maxImum error [s O. 000 000 03. Average 
execution time: 7.1 milliseconds. 

d. Capabilities and Llmitations: The argument X of l.nX must satisfy: 

10-14 "" X~2. 688. 1043 

IBM 7070 Library Program Abstracts 

SQUARE ROOT X 

Applied Programming Dept. 
IBM 

FI/'M. 8.3.001 
AvaHable prior to .ranuary 1962 

a. Purpose: This program computes the square root of ~ ~ 0 in floating 
decimal form. 

b. Machine Requirements: This program uses only fixed point operation codes, 
and can be used on all 7070 configurations. 

General Description: The method consists of a linear approximation 
followed by two iterations of Newfane formula (modified). Th.~ maximum 
errol' is '-1 in the eighth place of the digitand. Average execute time is 
10.3 milliseconds. 

d. Capabilities and Umitations: Input must be normalized floating decimal 
numbers of the form MMDDDDDDDD (MM = exponent .... 50). An. attempt 
to take the square root of a. negative number will produce an error halt: 
The program requires 42 loca.tions lor instructions, constants, and ·tempo
rary storage. It alao requires (and will alter during execution) Accumula
tors I, 2., and 3, and Index Word 98. 
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Fain" 8,3.002. Fif,no, 8~ 3. 004 

.IB.M __ 7.0.70 __ L.lh.rn.r.Y.P.r.og.r.n.m.A.b.s.tr.n.ct.o ___________ A.v.a.il.,b.'.C.p.".o.'.to __ Ja.n.ua.'.y.196Z .IB.M __ 7.0.7.0_L.lb.,.nr~y.P.r.o~gr.n.m.A.b.o.w.n.ct.o ____________ ~-=~ __________ _ 

Square Root, Toplcr Method 

Rollo Royce Ltd. 
P.O. Box 31 
Derby. England 

PurpolJo: 

Ra.ngo: 

Usage: 

Space: 

Method: 

Accuracy: 

Timing: 

This Bubroutine computoB square root x to'a controlled accuracy 
for a lIingle preciBien fixed point argu.tnent. 

o~ x £1. 

Input: x to 10 decimal plo.coD in 9992.. 

tA) If maximum accuracy is required: .. 

Calling Bequonce; BLX 51, !"~ZO-: ~ 
a+ 1 error :::,otu=:1, :.:..!. .0 
at' 2. normal rotu.;:n. 

(B) Ii lOBO accuracy is required. entor OOOn in I. W. 52 (6.9'). 
whore n is the nwnbcr of deCUnal placca of accuracy 
required. O( n < B. 

Calling sequence: a BLX 51, 530452. 
a to 1 error return, x .:: 0 

a+2. norma.l :cturn. 

Output: Vx to 10 decUnal placco in 999Z 
+ 0 in 9991. 

25 locationo. Index words 51 (2, 5), 52 (l. 9). 

The T~'pler process of IlUccessive subtraction of o~d nwnbero. 
This is baaed on the fact that, 

n • 
2J (2.i - l) ;: n 

i= 1 
and is the method normally uaed in desk machine COmpul.l.l1.on. 

When uscd with maxUnwn accuracy, the maxilnwn. error is 5 in 
the 9th decimal place. 

Average execution tUne is approx.. .7 r 1. 3n rns. 
For maximum accuracy (n- 8). the time is approx.. ll.l rns. 

Fileno, 8.3.003 
IBM 7070 Library Procror.l Abow~cto Available prior to Januw :;:":..f3.2... 

7070 - Nth ROar OF X 

Rolls Royce, Ltd. 
P. O. Box. 31 
Derby, England 

~: 

This subroutine computes nth root x for a single precision 
fixed point argument. 

O;x L.1, n<::'9999. 

Input: x to 10 decimal places In 9992. 

.-L to 10 decimal places In 9993. 
n 

output: n';; to 10 decimal places it: 9992. 

+ 0 In 999l. 

Calling sequence: a BLX 51, R305S 

a~ 1 error return, x.(O 

ai"2 normal return 

32 locations excluding C0M - C~M + 3 
Index words 51 (2, 5), 52 (0, 9). 

Newtonls iteration process: -

Yltl - Yj • .L (--f-r -Yj 
n YI 

with Yo : .9999999999. 

As accurate as oscUlations alloVl. With reasonable combina.tions 

?; ~b~~ ~ ~ ~h~ rollim~~c~J ;1~6e ~ormalised, maximum error 

Average execpt10n time is approx. 

3.6+ m (l.2n+2.4) ms 

where m 1s the number of itera.tions. 

Subroutine for IBM 7070 

Rollo Royce Ltd. 
P.O. Box 31 
Derby, England 

PurpoDC: 

Range: 

Space: 

Method: 

Accuracy: 

Timing: 

Thia aubroutina computcll aquare root x for a ain::;lc prccioion 
fixed point argument. 

4 o = x~ 1 

Input: 
Output: 

x to 10 dechnal placco in 9992.. 
Vx to 10 decimal placoa in 999Z. 
t' 0 in 9991. 

Calling sequence: a BLX 51, R309S 
a+ 1 error return, x.' 0 
a+ 2. normal return 

50 locations including R39A - R39A +- 5. <l.nd excluding C$lSM, 
C):?M + 1. Index worda 51 (2,5), 52{2.!i), 53 (2,5) 
Electronic $witchca 21", II 
Note that tho compare indicatol'o may be reBet by thin routine. 

A predicition of Vi correct to .0034 u::;inZ _ 

f9110wed by two applicationB of Newton'a iteralion method;-

Maxirnwn error io 5 in the lOth. decimal place 

Average execution tilne is approx.. Il.7 ma. 

IBM 7070 Library Program AbBwacto 
Fi!tnD. 8.3.005 

Available prior to January 1962 

7070 - Cube Root Subroutine 

R. Culp 

t~~~~~:'lWi~i~n~~C 
a. Purpose: To compute the cube root of a real number in floating 

point form. 

b. Machine ReqUirements: Floallnq hardware, 40 core storage words 

c. General Description: Bailey iteration 

_ X; (0{ + ZN) 

"1+1--':"""':'---
2xj' + N 

d. Capabilities and Limitations: Input must be in normalized floatinq 
point form. 

IBM 7070 Library Pro[Jram Ab::ltrccto 

Double Precision Square Root Subroutine 

A. Dicker:man 
AC Spark Plug Div GMC 
Milwaukee, Willconsin 

Flit no. 8.3.006 
A.vailable prior to January 19bZ 

a.. Purpose: To extract the oquare root of a 16 diCit floating point 
number. 

b. Machine Requirements: Floating hardware, 171 coro 10catieDs. 

General Description: Iterate: 

"i::~ 
3Y+ A 

d. Capabilities and Limit<:.tiona: Input must be normalized floating 
point. Maximwn error'ful; L in the 16th place. 
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Fi/, 116. 8.3.007 

.la_M_7_0_7_0_L_lb_r_ar.;Y_P_r_D.;gr_._m_A_lJ"_t_ro ___ ~:J _____ ,..;.A;.v;;.ai;;;la;;;b;;;'e~pr;.;i:;or;.;;;to;.;J;.;a;;;nu;;;a;.;r.:.;y 1962 IBM 7070 Library PrDgram Abstracts 
FiftM. 8.3. 010 

Available pri.or to January 196Z 

Square Root Subroutine 

M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wiaconsin 

Purpose:_ To find square root of argwnent A 

b. Machine Requirc:menta: Floating hardwara, 45 words otorage 

General Deacription: Iterate: 

,.£ = (ty++ 3~) where initio.! O??=o~t-.,o"."." 
:t .. l+.ZA 

d. CapabiUtiea and Li.mitationo: Input :must be nOrIIl.ui:;:;ed Hoating 
point. Maxirnwn error is 1 in eighth place. 

FiltM. 8.3.008 
IBM 7070 Library Program Abstracts Available prlor to January 1962 

SQUARE ROOT SUBROUTINE 

Contributed By: 

Author: 

OrganizatLon; 

T. Rabe, Applied Science 

IBM Svenska AB .. 
Gavlegatan 20 
Stockhohn 6, SWEDEN 

Purpose: A half-precision, fixed point subroutine to compute the 
square root. 

b. Machine Requirements: All accumulators, the compare indicators. 
Z index words and 115 ordinary storage locations. 

General Description: The square root is approximated by a 
polynomial of the second degree. The choice of constants in this 
polynomi.al depends on the first two digits in the argument. One of 
32 sets of constants is used. Accuracy: 5 digits. Average execuhon 
time: 2.15 milliseconds. 

d. Capabilities and Limitations: The program will accept any 
positive argument where the flrst two digits are not both .zeroes. 
The program will also accept the arguments+O and -0. 

IBM 7070 Library Program Abstracts 
FiftM.8.3.009 

Available prior to January 1962 

SQUARE ROOT SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organization: 

G. J. Elliott, Applied Science 

IBM Svenska AB 

Ga:vlegatan 2.0 

Stockholm 6, SWEDEN 

Purpose: A full precision. fixed point subroutine to compute the 
positive square root of a number. 

Machine Requirements: All accumulators, the compare indicators, 
2 index words and 46 ordinary storage locations. 

General Description: The subroutine obtains a first approxhnation 
using,the hali-precision Square Root Subroutine by T. Rabe. Then 
one application of the Newtonian formula gives ten digits accuracy. 
Average execution time: 6.9 milliseconds. 

Capabilities and Limitations: Negative ~rguments will cause a 
progranuned stop. 

SQUARE ROOT SUBROUTINE 

Contributed By: 

Author: 

Organization: 

S. Nordin, Applied Science 

IBM Svenska AB 

G;;vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: An 8-digit precision, fixed point subroutine to compute 
the square root of the absolute value of a nu:mber. 

b. Machine Requirements: All accu:mulators, Z index words and 14 
ordinary storage locations. 

General Description: The "odd_integer method'! is used. Accuracy: 
Eight digits. Average execution time: 11 milliseconds. This space
saving but fairly time_conswning routine is included in the Arcsine
Arccosine Subroutine by the same author. 

d. Capabilities and Limitations: Does not apply. 

IBM 7070 Library Program Abstracts 

Double Precision Floating Divide 

R. HaerUe, M. Roberts 
AC Spark Plug Div GMC 
MUwaukc~, Wisconsin 

Fiftllit. 8.4.001 
Avail~ble pri.or to January \Q(,2 

a. Purpose: Divide a 16 digit floating point number by a 16 digit 
floating point nwnber to obtain a 16 digit floating point quotient. 

h. Machine Requireznents: Floating hardware. 30 core storage worda 

c. General Description: Al + AZ _ Al + A2 _ Al + A Z x ~ 
Blof B Z - 1\ Bl Bl 

c!. CapabUities and Limitations: The AC Spark Plug dcullIc: pNciwion 
floating add and :multiply routines must be assembled with this routine. 

IBM 7070 Library P,ogram Abalracts 

Double Precision Floating Multiply 

R. Haertle, M. Roberts 
AC Spark Plug Div GMC 
Milwaukee" Wisconsin 

Fil'fllt. 8. 4. OOZ 
Available prior to January 19ltZ 

a.. Purpoae: Multiply two 16 digit floating point nuxnbera. 

b. Mach.ine Requirements: Floating hardware, 35core storage words 

General Description: (AI + Azi x (Bl + BZ)= (AIBl'" AIEZ + AZBl"" BZAZ) 

d. Capabilities and Limitations: A 16 digit product is developed. 
The AC Spark Plug double precision add subroutine must bo used with 
thls subroutine. 

IBM 7070 Library Progrem Allalrects 

Double Precision Floating Add 

R. Haertle. M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

Filt IJII. 8.4.003 
Available prior to January 196Z 

(Continued on next page) 



a. Purpoae: Add two 16·digit floating numbero 

b. Machine RequireIIlents: Floating hardware, 2.2. core storage words 

General Description: The subroutine utili:::;ell the double precision 
add code with logic necessary to o.ccomplish the algebraic summation 
of two double precision nwnbers. 

d. Capabiliti~s and Limitationa: Input mUllt be L.'l. normali:!;ed floating 
point iorIn (The low order word of the double precision number Inust 
have .. characteristic of c!3ht leas the hiZh order word of that 
double precision num!:.crl. 

Fil, n~. 8.6. 001 
IBM 7070 Library Program AbGtroctG Available prior to January 1962 

Interpolation Subroutine 

Rolls Royce Ltd. 
P.O. Box 31 
Derby, England 

Purpose: To find an interpo1;:.te using 2, 3 or 4 points. 

Method: Z. 3 or 4 point Aitken. 

Entry: x in 9992 with the saIne alignment aB "i's. 

The nwnber of points to be used, n, in the nan_indexing pUl"ti.on 

of index word 52.. 

Xi,' B in symbolic locations C.¢M + 1. • • • C;1M + n 

)i'a in symbolic locations q6M -I' n + ~ •••• C~M t Zn 

a BLX 51. R301S 

a -r 1 return 

Y will be placed in 9992, with. the same aligrunent at the Y'~ 's. 

Space: 2.2. locations and C¢M to C¢M + 10 index words. 
51. (2.. 5), 52., 53. 

TL--nin;: .5+ 4. 5 ~ (n - 1) mUliaeconda approx. 

IBM 7070 Library Program Abstr"ct. 
Fi!t no. 8.6. OOZ 

Available p:..·tor to January 1962 

Table Interpolation 

M. Roberts 
Aq Spark ,Plug Div GMC 
Milwaukee. Wisconsin· 

Purpose: Given x and a table of "i and n associated dependent functions. 
Yn ::;; fntx), to interpolate to the deaired order for the y'a specified 
in the subroutine linkage. 

b. Machine Requirements! Floating hardware, ee words of storage plus 
table area. 

General DeGcription: A search is performed with the at'GW" •• en.t x to 
locate ~he beat available kx + 1 x~coordinate&. Interpolation of 
order kx is then performed by passing a polynoInial of degree kx. through 
Kx + 1 pointn. The Aitken forIn of the polynomial i5 used. When 
x lieB outlide the ran;:::e of the table, extrapolation iB periorIned. 

d. Capabilities and Lilnitations: Input IIluat be in normalized fioating 
fonn. 

IBM 7070 Library Program Abstracts 
Fi!tnd. 8.9.001 

Available prior to January 1962 

FLOATER. a subroutine to convert numbers from fixed to floating deciIIlal form. 

Contributed By: 

Author: 

Organization: 

Purpose: See title. 

H. Hyman. AppUed Science 

IBM SvenBka AB 

G"~vlegatan 20 
Stockholm 6. SWEDEN 

b. ~:~~~:~er~:~;::~e:~~::::.:;~ast~rl~' ot::i::;;'P:t::~;=l~::~:l:~S 
and a storage area for the block to be converted. (Continued on next column) 

B - 7070 

General Description: A aequential block of fixed dechnal nUInbers 
will be replaced by their corresponding floating decimal numbers. Average 
execution time: 0.58 Inilliaeconda per word to be floated. 

d. Capabtltttes and Llmitatlons! Alphameric wards will not be floated, 
but ignored. If a characterIstic greater than 99 is developed, it will 
be treated modulo 100. If il negative charactcrlsttc la developed, the 
floating decimal number will be aet to zero. 

IBM 7070 Library Program Abatrsct. 
Filt"~. 8.9.002-

Available prior to January 1962 

FIXER, a subroutine to convert numbera from iloating to fixed deciInal form.. 

Contributed By: 

b, 

d. 

Author: 

Organiz~tion: 

H. Hyman, Applied Science 

IBM Svenaka. AB 

d~vlegatan 20 
Stockholm b, SWEDEN 

Purpose: See title. 

Machine RequireInents: All accumulators, the compare indicators, 
index word II 98, lather index word, 25 ordinary storage locations 
;lnd a. storage area for the block to be converted. 

General Description: A sequential block of floating deciInill numbers 
will be replaced by their corresponding fixed decimal numbers. Average 
execution time: 0.8 Inilliscconds per number to be conyerted. 

Capabilities and Lim.itations: Alphameric words will not be 
converted, but ignored. If a fixed decimal number, greatpf in 
magnitude than 9999999999, is tried to be developed, it will he 
considered to be !.. 9999999999. 

IBM 7070 Library PrGgrsm Abstracts 
Filt M. 9.1.001 

Available prior to January 1962 

7070 POLYNOMiAL ROOT EXTRACTION (TIREXl 

Contributed by: George E. Priest 
Texas Instruments 
Technical Computations 
P. O. Box 5474 
Dallas 22, Texas 

This routine is designed to solve for all zeros (roots) 
of a polynomial in one unknown with real coefficients. 

b. Machine Requirements: 

As the source deck stands it calls for one card reader 
(alpha) and one magnetic tape on unit 14. Thb may be 
easily altered in the source program. The routine 
requires 399 storage locations when assembled plus 
package deck and square root subroutine. 

General Description: 
The program cmployll a variation of Bairstow's method 
as the solution technique. This method is not subject 
to breakdown when there arc multiple roots. 

d. Capabilities and Limitations: 

The routine is designed for polynomial with only real 
coefficients, however it solves for both real and COln
plex roots. 

IBM 7070 Library Program Abstracts 

Double Precision Matrix Multiplication 

A. DickcrInan 
AC Spark Plug Div GMC 
Milwaukee. Wiaconsin 

i'l/'nn. 10, I, 001 
Available prior to January 1962 

Purpose: To multiply two matrices with any num.ber of rOlws and columna 
within the limitations of core storage. 

b. Machine Requirementl'i! Floating ha.rdware, 97 storage words pIllS AC 
Spark Plug double precision a.dd a.nd multiply subroutines. The \I/lf'r 
Inust also reserve the area of the two matrices as well a~ the pr"ullct 
matrix. 

General Deacription: Standard matrix multiplication 

d. Capabilities and Limitationa: Input in norma.lized floating [orIn. 
Indica.tors and aecwnulators are not saved. 
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JBM 7070 Library Program Abstracts 
Filtn". 10.1. 002 

Available prior to January 1962 

7070 MATRIX INVERSION AND SIMULTANEOUS EQUATIONS 

CONTRIBUTED BY; W. W. Marks and Gordon Smith 
IBM Corporation 
Los Angeles Wilshire 

PURPOSE; To invert a given matrix and/or to solve a 
system of simultaneous linear equations. 
To perform matrix operations as subroutines. 

MAcmNE REQUIREMENTS: A SK or 10K 7070 with floating point hardware. 

GENERAL DESCRIPTION: An elimination method with interchange of 
columns to bring the largest element in the 
row into the diagonal. 

CAPABILITIES AND LIMITATIONS: A matrix of approximately 97 x 97 
can be inverted on a 10K machine 
and a 67 x 67 on a SK machine. 
The matrix package occupies 691 
locations. 

IBM· 7070 Library Program Abstracts 
Fjl,n~, 10.1.003 

AvaUable prlor to January 1962 

SINGLE PRECISION MATRIX INVERSION 

Contributed By: 

'. 

b. 

d. 

Author: 

Organization: 

H. Hyman, Applied Science 

mM Svenska AB 

G~vlegatan ZO 
Stockholm 6. SWEDEN 

Purpose: A single precision, floating point program for a 7070 without 
floating decimal hardware to invert a matriK and solve systems of 
linear equations. 

Machine Requirements: All accumulators, the compare indicators, 
the priority mask register, I electronic switch, 12 index words, 
storage locations H 97. '# 99. H 100. # 103 - H 279. Z96 ordinary 
storage locations, a storage area for the augmented mah'ix and one 
or two tape units. 

General Description: The program uses the pivotal elimination method 
of Jordan. and will automatically select a nOn-zero pivot element. The 
program may also be used to solve an arbitrary nutnber of systems of 
equations. where the coefficients of the unknowns are given by the 
matrix to be inverted. Average. execution time is approximately 3. Z n Z 
(ntb) milliseconds. where n is the order of the matrix and b the number 
of systems. 

Capabilities and Limitations: Let n be the order of the matrix and 
b the nutnber of systems of equations. The restrictions are then as 
follows: 

5. 000 word machine: n <67 n(ntb)<:.4380 

b. 10. 000 word ma.chine: n <'97 n(n+b)"'9370 

IBM 70.70 Library Program Abstracts 
Filln~, 10.4.001 

Available prIor to January J.96Z 

Solution of Simultaneous Linear Equations 

M. Roberts 
AC Spa'rk Plug Div GMC 
Milwaukee, Wisconsin 

a. Purpose: To find xl. x2, •••• !len of the foUowi,ng equation set: 

all alZ •••• aln 

'Zl 
xl 01 
xz c2, 

anl ••••••• ann Xn Cn 

b. Mach~D:e Requirements: Floating hardware. approximately ZOO words 
plus the matrix area are the storage requirements 

General Description: Crwt" s Reduction 

d. Capabilities and Liznitations: Input Inust be in normalized floating 
[onn. Accumulators and indicators are not saved. 

IBM 7070 Library Program Abstracts 
FiltM, 10.4.002 

Avatlable prior to January 1962 

7070 SLEP. SOLVE SIMULTANEOUS LINEAR EQUATIONS WITH PIVOTING 

Contributed By: Robert Judson 
The B. F. Goodrich Co. 
Akron 18. Ohio 

A. Purpose: Solve N simultaneous linear equation.s with one right 
hand column vector (one set of constant terms). In
cludes pivoting so that equations Inay bl: arrange din 
any order and m.ay have zeros on diagonal. 

B. Object Routine Machine Requirements: Floating point hardware. 

c. (Note: Can be furnished for non-floating point hard
ware if desired). Working storage ilo) (Ni"l) Z loca
tions for N ",quations. Location PV must not be dis
turbed. 

C.~: Elimination to echelon form. followed by back solution. 

Autocoder 

E. Source Language E~ BLX LINK, SOLVE with equations stored sequen .. 
bally by rows. a II is in locathlD PVi"1 and n in ac
cumulator N0. I, right justified. Solution will be in 

same location~ at; original right hand vector. ( i. "'. 
Xl in PV1'N+l, X 2 in PV+2(Ntl) etc.). 

IBM 7070 Library PrDgram Abstracts 
Fllen", 11.3.001 

Available prior to January 1962 

7070 STEPWISE MUTIPLE REGRESSION ANALYSIS, MRI 

Contributed By 

Author: Gary Lotto 

Organization: University of Pittsburgh 

Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13. Pennsylvania 

Purpose: This program. will report the results of a multiple regression 
analysis for up to 130 variables. Independent variables are introduced 
one at a Urn€' in the order that they contribute to regression on the 
dependent variable. 

b. Machine Requirements: The program is written for 10K machine with floating 
point hardware. It may be modified for fixed point hardware, a 5K machine, 
etc. Storage used is a function of the number of variables included. Output 
i8 printed or pun<.:hed. Input is on cards or tape. 

General Dcscription: During each step, a variable is included or deleted, and 
the correbtion m.atrix either "reduced" or "inc,reased" from. the effects of 
this operation, in such a way that the same logarithm may be used on 
successive stepl> to provide coefficients and significance tests. The routine 
will perform each step in a 130 variable problem in about 14 seconds, 
exclusi.ve of output. Output may be included or partially or completely 
supressed, as desired, and will make the tinle highly variable between stepa. 

d. ~abilitieB and Limitations; The program will handle up to 130 variables 
{ilpproxirnatdy BS variables on a 5K luachine}. The op",rator may, by 
manu;!! intervention, prohibit (:crtain incit:pendcnt variables from entering 
into r(~gressiun, force inclusion or deletion of certain v,lriables, change the 
dcpclldent v"niabr",. or change the f;ig"lficance levels fur inclusion or deletion 
at any time. 

Fj/tn~. 11.3.002 
IBM 7070 Library Program Abstracts Available prior to January 1962 

7070 MULTIPLE LINEAR REGRESSION BY THE STEPWISE METHOD 

CONTRIBUTED BY; R. E. Boss 

SPECIFICA TrONS: 

Systems Engineer, Los Angeles Wilshire 
Decelllber, 1960 

This program. provides m.eans, standard deviations 
and silllple correlation coefficients for up to 40 vari
ables. This is the lim.iting nUlllber of this version, 
however, it can be extended by modifying the FOR
TRAN dbnension statement and recom.piling. 

(Continued on next page) 



The program also provide!:; the standard error of 
the estimate of the dependent variable, and a multi
ple correlation coeHicient. Each linear regression 
equation expressc!:; a single "dependent" variable as 
a function of up to 39 "independent" variables. The 
standard error of each regreSSion coefficient is com
puted. 

Variables may be transformed if so desired. 

The transformed observed data valucs are listed on 
the output tape as they are read and converted." All 
variables trancformed arc indicated in the output 
with the type of transformation specified. The follow
ing transformations are available: 

Log Xi (Code 1) 

(XiTa jP (Code 2) 

Square Root Xl (Code 3) 

Natural log Xi (Code 4) 

(X.- I) T.' (X.)p 
, J (Code 5) 

Any weight C,lll be applied to any ObBervation if BO 
desired. If no ~pc\.:ilic weight is given, the observation 
is iHisulned to have unit weight. 

IBM 7070 Library Program Abstracts 
F!I~no. 11.3.003 

Available prior to January 1962 

7070 Intercorre1ation Matrix, CORRI 

Contributed By 

Author: Gary Lotto 

Organization: University of Pittsburgh 
ConlputatiolJ and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

PurpU5e: This program will repurt the vector of m~anB and standard 
deviations, the number of ca:-;~s, and the symrndric matrix of correlations 
betwclm every variable and every other of .... ~;et of up to 110 variable». 

b. Machine Reguirements: The program is written for a 10K machine with 
Hoating point hardware and 1 tape unit. rt may easily be modified to use a 
5K n1.J.<.:hini:, and/or no fluating point h,udw.}rt: (by subrountint: simUlation) 
with a subst:qul'nt reduction in the maximurn nUll"lber of variables that may 
bt· handh:d and with a pU>:lsibl", reduction in the .1pced of a part of the 
program. The amount of storage used is a fllno.:tion (If the nun"lbcr of 
v~~rial.Jle" included. Input is on tape. Output is printed or punched. 

General D.~scription: Cun"lulation of SUlns, liUlllS of squares, and SunlS 
of cr~S;-products proceeds in fixed point arithmetic at a lipeed relative 
to the nllmber of variables specified, and to tile number of digits in the 
;J,vercl.!;e ouservation of input data. For 4 digits, 130 variables are pro
cessed at app,roximately 7 1/2 seconds per case. The Erne is approx
im3.tcly proportional to V 2 (V", the number of variables). and about 10 
per cent is saved per digit fewer than 4. 

The lran"I<;;"r c0utilH" occur s once per run, and is approximately 1 1/2 
I!lillutel'; for 130 vari<lbh's. 

rh,~ l~rLlt(}Ht .),~CUrf; d.t rn;,xinlum print fop"",d, and print" 23 columns of 
th" !natd ....... t il litn,·. ThL' colurnn vectors uf nll~an" and standard devi
,"ltion is •• bo prinlo.:d. All ')Iltput b to 3 decimal places. 

d. S:2~~_t!.~!i~i..';~_-:.:~:!._~~it'"lLiunli; The prl)!~ranl will handle up to 130 
v,tri ... lJI<,s (af'j-IrLlx. H5 variablt:s Of, d. SK rnachine) with,the restriction 
that the rnaximurn surn of "quar"H (trl:ating the data <lB whole numbers) 
I"u~t Ill' 1.·"" thar. lU 10• Th(· tnatrh is left ill "torage fur furLiler 
, .. aly·,i", if ,h:sicL,d (t.V\!, l<Jr ")(:J.!llpll', MR1). 

IBM 7D.7D Library Program Abstracts 
FilenD. 11.3.004 

Available prior to January 1962 

7070 INTERCORRELATION MATRIX - CORR2 - FOR CARD INPUT 

Contributed By 

Author: Gary Lotto 

Organization: University of Pittsburgh 

Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13. Permsylvania 

Purpose: Thifl prograITl will report the vector of means and standard 
deviations, the number of cases, and the symmetric matrix of correlations 
between every variable and every other of a set of up to 130 variables. 

(Continued on next column) 

B - 7070 

b. Machine Requirementa: The program is written for a 10K machine With 
floating point hardware. It may easily be modified to use a 5K machine, 
andlor no floating point hardware (by subroutine simulati-on) with a sub
sequent reducti-on in tim maximum number of variables tha~ may be handled 
and with a possible reduction in the speed of a part ·of the program. The 
amount of storage used is a function of the number of variables included. 
Input is on cards. Output is on thc printer or on o.:ardl>. 

General Description: Cumulation of sums, sums of squareli, and sums 
of crOBS products proceeds i.n fixed pOint arithmetic at a speed relative to 
the number of variables "pecificd, .l.nd to the nUlllber of digits in the ilV~ rage 

observation of input da.ta. For 4 digits, 13U vari<lble:l arLO pr(lcessed dot 
approximately 7 1/2 seconds per case. The time is approximately proportional 
to V 2 ( V=the number of variables). and about 10 per cent is saved per digit 
fewer than 4. 

The transfer routine occurs once per run, and iH approxirrlately 1 liZ minutes 
for 130 variables. 

The printout occurs at maximum print speed, and prints Z3 columns of the 
matrix at a tinle. The column vectors of means and standard deviati.ons is 
al.so printed. All output is to 3 decimal places. 

d. Capa.bilities and Limitations: The pr')gram will handle up to 130 variables 
(approx. 85 variables on a 5K machine) with the restriction that the maximum 
sum of squares (treating the data as whole numbers) must be less than 1010• 
The matrix is Idt in storage for furth~r analysis. if desired. 

IBM 7070 Library Program Abstracts 
Fil(no. 11.3.005 

Available prior to January 1962 

7070 - Principal Axis Factor Analysis 

Contributed By 

b. 

Author: A. W. Bendig 

Organization: PSYChology Deparhnent 

University of Pittsburgh 

Purpose: To compute the eigenvalues and eigenvectors of a square 
symmetric matrIx of size V. 

Range: Z~V~130 

Machtne Requirements 10K core, Floating point hardware, Card 
reader, On-line printer. 

d. General Description: The vectors of the right orthonormal (eigen
vector) and the element of the basic structure delta matrix (square 
roots of the eigenvalues) are computed by an iteratlve powering process 
untU the V pairs of eigenvector elements obtained on two successive 
iterations differ by less than a programmed tolerance value. When 
the eigenvector clements a.re stabilized, the vector is multiplied by 
the delta element to produce the factor coefficients or loadings, and 
the eigenvalue, eigenvector, and factor loadings are sent to the out-
put routlnes. 

IBM 7070 Library Program Abstracts 
FiltM. 11.3.006 

Available prior to January 196Z 

Stepwise Multiple Linear Regression Analysis on the IBM 7070 

Contributed By 

Author: Donald G. Wyman 

Or ganizatlon: IBM Corporation 

401 Grand Avenue 
Oakland 10, CalifornIa 

Purpose: To solve for the coefficients in a regression equation using an 
analysis of variance to select only the variables which meet a prescribed 
significance test. 

b. Machine Regulrements: (Include machine components specla.l features 
storage requirements, control panels --standard or special) 

5000 words of storage, 3 tapes and card reader or 4 tapes. (lless tape 
If residuals are"not claculated). 

General Description: (Mathematical method, accuracy, speed, if 
appropriate) 

Matheml',tical method as outlined by M. A. Efroyrnsen, Mathematical Methods 
.!£!..~l Computers, cd. A. Ralston and H. WilL Coded in basic Fortran 
using floating point Bubroutines. 

d. Capabilities and Limitations: The program haG been written as two independent 
phases. Phase 1 reads and transforITls input and forms simple correlations 
for up to 72 variables. Phase Z solves for the coefficients, either directly 

or stepwise, from any system of equa.tions formed as a subset of the 72 
variables to a maximum of 55 independent and one dependent. 
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IBM 7070 Library Program Abstracts 
Fi/tn" 11. 3. 007 

Available prior to January 196Z 

Multiple Correlation and Regression Analysis by the Stepwise Method. 1 

Contributed By: 

Author: 

Organization: 

Purpose: 

R. E. BOSB 

IBM Corporation 

Systems Engineer-Scientific 
Los Angeles, Wilshire Office 

The program provides means, standard deviations 
and simple correlation coeffi.cients for all variables. 

The Stepwise Method provides a final regression 
equation containing only those independent variables 
indicated to be significant. 

Intermediate results include those variables in the 
regression. and the variable added to the equation to 
improve the "goodness of £i.t" at each step. 

Other results lnclude the standard error of each re
gression coefficient and the error of estimate of the 
dependent variable, a multiple correlation coefficient, 
and a comparison of actual data and predicted 
values. Variable transformations are available. 

b, Equipment Specifications: (a) 5,000 or 10,000 word 7070 
(b) On-Hne card reader 
(c) Minimum of three tapes 

Source Language: FORTRAN 

d, Timing: (n..,.Z)Z(m+n) additions and multiplications and 
(nt-Z}Z(nJZ) divisions 

Single predslon floating poInt. 

1M • A. EIrOV1nson. F.sso Research and Engineering Company. 

FihM. 11.3.008 
IBM 7070 Library Program Abstracts Available prior to January 1962 

7070 - Normalized Varimax Factor RotaHan 

Contributed By; 

Author: 

Organization: 

A. W. Bendig 

Psychology Department 
University of Pittsburgh 
Pittsburgh 13. PennsylvanJa 

Purpose: To rotate the factor loadings of V variables on F 
factors to orthogonal simple structure. 

b. ~: 2~ 130, ~F~20 

Machine Requirements: 10K core, Floating point hardware, Card 
reader, On-line printer. 

d. General Description: Pairs of factors are rotated by an iterative 
process Wltil all pairs are stabilized within a tolerance value. 
The nOrlnalized varimax criterion value, the rotated factor had
ings. and the transformation matrix Is the output. 

IBM 7070 Ltbrary Program Abstract. 
Fill"", 11: 7. 001 

AvaUable prior to January 196Z 

Random Numbers and Random Nonnal.DeviatesGenerator 

A.. Dicke rman 
AC Spark Plug Div GMC 
Milwaukee. Wisconsin 

Purpose:. See title. 

b. Machine Requirements: Floating hardware, 69 core storage words. 

General De6cription: A set of 16 random numbers between 0 and 1 
are in storage: xj;: Xo + xj -I (MOD)1 J .. 17 The first and 
last numbers of the set are added always moving xl to XC) position 
and the new number becom.es xl. + 15. Accumulator overfloW" i3 ignored. 
Random nonnal deviates are obtained by direct process. Given two 
random numbers Ul, UZ 

:/[1 = ( Z loge Ull liz sin z1fUZ 

Xz = ( 2 10gcUl) liZ cos 21t Uz 

d. Capabilitics and Lhnitationa: The AC Spark Plug log and sine routinea 
must be used with this subroutine. 

IBM 7070 Library Program Abstracts 
Flltl!~. 11.7.00Z 

Available prior to January 1962 

RANDOM NUMBER GENERATOR SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organi:r;ation: 

K. Angstrom, Applied Science 

IBM SVenska AB 

G~vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A subroutine to generate random numbers, either uniformly 
or normally distributed, in fixed or floating form. 

Machine Requirements: All accumulators, 4 index words, 96 
ordinary locations and floating decimal device (if floating decimal 
numbers are to be generated). 

General Description: The generator must be initially loaded with 
16 ten-digit randoIn numbers (Xi), uniformly distributed, The program 
generates a new number using the formula Xi = Xi ~ 1 + Xi _ 16. To 
generate a normaUy distributed random nurn.bcr the central limit theorem 
is applied. Thus three ten-digit uniformly distributed random nurnbere 
are generated. The sum of the 20 digits in the first two of these 
numbers followed by random decimals consisting of the last seven 
digite in the third num.ber is conbidered aa a norm.ally distributed ran~ 
dom number, The mean and the standard deviation may be specified 
by the user of this subroutine. Execution time: O. 7 ~ 7.5 milliseconds. 

Capabilities and Limitations: Does not apply. 

IBM 7070 Library Progrsm Abstracts 
Fil,PI~. lZ.1.001 

Available prior to January 1962 

The Inventory Management Stmulator-7070 Full Fortran Version 

GOlltributed By: 

b. 

Author: 

Organization: 

C. J. Welker 

mM Corporation 

618 S. Michigan Avenue 
Chicago, Illinois 

Purpose: This program allows the user to test lnventory replenlahment 
rules and demand forecasting techniques; the objective is to prove the 
validIty of methods which can then be installed in the inventory operatlon 
system. 

Machine Requirements: (Include machine components. spectal features, 
storage requIrements, control panels~standard or spectal). 
10K core memory, card reader, from one to five tape drlvea (dependent 
upon subprogram configuration used). 

General Description: (Mathematical method, accuracy. speed, if 
appropriate) Mathematical method. simulatlon accuracy: not applIcable. 
Speed: Running times vary considerably depending upon the subprogram 
confIguration uaed. However, eighty to one-hWldred demand transactions 
per minute can aerve as a reasonable esthnate. 

d. CapabilIties and LimItations: The subprogram package allows this 
program to be adapted to many inventory situations. In addition the program 
structure is such that the user can readily incorporate hIs own subprogram 

(Continued on next column) variations; thereby tailorlng the sImulator to meet hls requirements. 
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7070 .. Tnnaportation Prpblcm (O~mnia Technique) 

Robert Judson 
Tho B. F. Goodrich Company 
Dopt. 0073 .. Bldg. Z4-C 
Akron 18, Ohio 

a. Purpotlc~ To Bolve fairly la.rGo tr.Lnsportation problems in r,ca,/Jonably 
ohort timos uaina magnetic tapo to store Supply, Demand 
a.nd Cost Da.ta. Alao to.permit 6upprcsoion of a.ny desired 
shipping paths. oven tet,the extent of liupprcBlling an entiro 
row (which ollBontiaUy bccomcG an a.rtificial vector). 

b. Machine Requirements! 3 tape units a.nd 5K memory. To solve any 
problem between SO x 500 a.nd 2.75 x. 2.75. Progra.m will 
he furnished in Symbolic Autocoder form 80 that it ~a.n·I' 
readily modified {or a. 10K or larger memory. 

c. Timing: 118 x. 1Z .Approxo, 70 ooconda with 1/3 coata excluded 
12.xllBApprox.90 It It II 

~. General Descri.ption: Reforence: Jack B. Dennis "A High Spl:c:d 
Computer Technique for the Transporta.tion Problemll 

J. of the ACM. Vol. 5. No. 2., April 1958. 

P.rogram is in two parte. Coat ta.pe to Matrix ta.po 
(BFC No. 79102.) a.nd Main ProGram. (BFG No. 79101) 
so a. to lacilitate adapta.tion·by uaerg with card oriented 
equipment. 

FiI,M. 12..9.00Z. 
IBM 7070 Library Program Abptrllctp Available pdor to January 1962 

7070 Management Decislon.MakLng Exercise 

Contrlbuted By: 

Author: 

Organization: 

.Tohn A. FUnt 

IBM Corporation 
Peorla, illinois 

H. JaDles Farver 

IBM CorporaHon 
Peoria. ruinois 

Purpose: Using the 7070, the operation of five Hrms manuiacturlng 
similar low proHt products Ln a highly competitive industry is s1mulated. 
Management "teaDls" are given an opportunity to make decislons and to 
aee the results of these dedslons al.Jnost immediately. 

b. Machlne Requirements: I 1500 Card Reader 
1-4 1z9~n or IV Tapes (Channell only) 
10 K Storage 
Peripheral printer (7Z0 or 1401) 

General Description: The exerche has been modeled after the business 
strategy game constructed by Richard Bellman, Franco Rlcclordi. and 
others for the American Management Association in 1951. Whlle the gen· 
era1 form of this exercise resernbles the AMA game. there are a number 
o( innovations which have been introduced to add realism and di.£Heulti,es 
to the strategy prOblems encountered. 

The basic decision problem involved in the exercise is ~hat o( deciding on 
courses of action wIth only a vague knowledge of the outcome. of such actions. 
The results of decisIons made by each management team depends not 
only on theIr own decisions, but also on the declsions made by the compe
titive teams. 

The result is a realistic simulation of every· day business operation with 
the £lavor and incentive necessary for an lnterestlng "Management Decision" 
exerci..se. 

d. CapabUIties and Llmitatlons: Not applicable. 

B - 7070 
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IBM 7090 PROGRAM LIBRARY ABSTRACT 

1090 1094BESYS3 AVAILABLE PRIOR TO JANUARY 1962 

ONE PHASE> MONITOR SYSTEM. 
A MONITOR PROGRAM COMPOSED OF SIX !61 MAJOR PROGRAMS. 
REQUIRES A TWO CHANNEl 32K MACHINE, 7090 OR 709 WITH DATA 
CHA~NEl TRAPS. NORMAL OPERATION USES NINE TAPES. 
SUBMITTAL IS CONTAINED ON FIV.E IS! TAPES, A HIGH DENSITY 
BINARY SYSTEM TAPE, TWO SYMBOLIC TAPES, AND TWO LISTING TAPES 
CORR 1152 

7090 l09'sWHHCL AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY AND ENTROPY OF COMPRESSED LIQUID 
COMPUTES ENTHAlPY AND ENTROPY OF Cm1PRESSED L IOUIO AS 
FUNCl'lONS Of PRESSURE AND TEMPERATURE 

7090 109;5WHHSL AVAILABLE PRI.OR TO JANUARY 1962 

ENTHAlPY OF SATURATED LIQUID 
COMPUTES ENTHALPY OF SAT .. LIQ .. AS FUNCT(ON OF TEMPERATURE 

7090 1095WHHSS AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY ENrROPY SPECIFIC VOLUME OF SUPERHEATED STEAM 
COMPUTES ENTHALPY, ENTROPY, AND SPECIFIC VOLUME OF 
SUPERHEATED STEAM AS FUNCTIONS OF PRESSURE AND TEMP .. 

7090 ID9.5WHHSV AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY ENTROPY SPECIFIC VOLUME OF SATURATED VAPOR 
COMPUTES ENTHALPY, 8NTROPY, SPECIFIC VOLUME f AND TEMPERATURE 
OF SATURATED VAPOR AS FUNCTIONS OF PRESSURE 

7090 109.5WH ISO AVAILABLE PRIOR TO JANUARY 1962 

I SENTROP LC PRESSURE CHANGE SUB ROUT INE 
DETERMINES THE REMAINING VARIABLES IQUALITIES, SPECIFIC 
VOLUMES, ENTHALPIES, ENTROPY, AND TEMPERATURES! AT THE 
EXTREMETIES OF AN ISE'NTROPIC PROCESS GIVEN THE INLET AND 
EXIT PRESSURES AND EITHER INLET TEMPERATURE OR INLET 
ENTHALPY .. OPERATES LN SUPERHEATEO AND WET STEAM REGIONS OR 
IN THE COMPRESSED tlQUlD REGION. 

tBM 7090 PROGRAM LIBRARY ABSTRACT 
.......... <t .......................................................... . 

7090 109.5WHLOIR AVAILABLE PRIOR TO JANUARY 1962 

LAGRANGIAN INTERPOLATION FOR STEAM TABLES 
FOURTH ORDER: SINGLE OR DOUBLE EQUAL INCREMENT INTERPOLATION 

7090 I095WHPSL AVAILABLE PRIOR TO JANUARY 1962 

PRESSURE OF SATURATED LIQUID 
OOMPUTES PRES .. OF SAT. lIQ. AS FUNCTION OF TEMPERATURE 

7090 1095WHSSI AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY OR ENTROPY IN LICUID SUPERHEAT OR WET REGIONS 
COMPUTES ENTROPY OR ENTHALPY AND TEMPERATURE AS FUNCTIONS 
Of PRESSURE AND EITHER ENTHALPY OR ENTROPY. IN ADDITION, 
SPECIFIC VOLUME AND QUALITY ARE CALCULATED IN THE WET AND 
SUPERHEAl'ED STEAM REGIONS 

7090 1095WH5SL AVAILABLE PRIOR TO JANUARY 1962 

ENTROPY OF SATURATED LIQUID 
COMPUTES ENTROPY OF SAT .. lIQ .. AS FUNCTION OF TEMPERATURE 

7090 1095WHTSH AVAILABLE PRIOR TO JANUARY 1962 

TEMPERATURE OF SATURATED LIQUID FROM ENTHALPY 
COMPUTES TEMP .. OF SAT. lIQ. AS FUNCTION Of ENTHALPY 

7090 10'15HHTSL AVAILABLE PRIOR TO JANUARY 1962 

TEMPERATURE OF SATURATED LIQUID 
COMPUTES TEMP. OF SAT. LtQ .. AS FUNCTION OF PRESSURE 

7090 I09l5WHVCL AVAILABLE PRIOR TO JANUARY 1962 

SPECIFIC VOLU~E OF COMPRESSED lIQUIO 
COMPUTES SPBC .. YOL. OF COMP .. llQ. AS FUNCTION OF PRES. I:. TEMP 

7090 109SWHV ISL AVAILABLE PRIOR TO JANUARY 1962 

VISCOSITY Of LIQUID WATER 
COMPUTES VISCOSITY OF LIQUID .. CORR .. 1225 

7090 I09SWHVISV AVAILABLE PRIOR TO JANUARY 1962 

VISCOSITY OF STEAM 
COMPUTES VISCOSITY OF STEAM AS FUNCTION OF PRES .. AND TEMP .. 

7090 1095WHVSl AVAILABLE PRIOR TO JANUARY 1962 

SPECIFIC VOLU~E OF SATURATED LIQUID 
COMPUTES SPEC .. VOL .. OF SAT. LIQ. AS FUNCTION OF TEMPERATURE 

7090 109.5WHSBE AVAILABLE PRIOR TO JANUARY 1962 

MINIMUM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION 
ERROR FA-CItHY FOR WH STE'AM TABLES 

7090 1095WHOOS8 AVAILABLE PRIOR TO JANUARY 1962 

THERMODYNAMIC PROPERTIES OF WATER AND STEAM 
A COLLECTION OF FORTRAN TOPE SUBROUTINES TO ALLOW THE 
COMPUTATLON OF VARIOUS THERMODYNAMIC PROPERTIES !ENTROPY. 
ENTHALPY, TEMPERATURET PRESSURET SPECIFIC VOLUME. QUALITY, 
AND VISCOSITYI OF STEAM AND WATER ON THE 709 OR 7090 .. 

7090 llnAPMTTR AVAILABLE PRIOR TO JANUARY 1962 

MUL TI PtE T APE rEST ROUT I NE 
THIS SElF LOADING ROUTINE CAN TEST UP TO 20 BLANK TAPES 
AT ONE TIME USING EITHER OR B.OTH CHANNEl A AND CHANNEl B. 

7090 11 r5GPFMSO AVAILABLE PRIOR TO JANUARY 1962 

OFFlIf-IE EDIr FOR FORTRAN MONITOR WITH SOURCE LANG DEBUG 
THIS CORRECTION PROVIDES A NEW OFF LINE EDITOR FOR THE 
PREVIOUSLY DISTRIBUTED DEBUG PACKAGE OF THE FORTRAN 
CO~MITTEE. THE EDITOR WAS PREPARED BY REPlACING THE IBM 
COLUMN EDITOR RECORDS 6,6A,7,7A,8,42A,43,43A,CHAINtlSTH/, 
IIOH! WITH THE DEBUG PACKAGE CORR. 1245 

IBM 7090 P:ROGRAM LIBRARY ABSTRACT 
• ••••••••••••••••••• ;it., ............................................ . 

1090 1122NRNPRE AVAILABLE PRIQ.R TO JANUARY 1962 

FORTRAN DOUBLE PREC [S fON AR ITHMETIC PACKAGE 
ENABLES A FORTRAN PROGRA"'MER TO COMPUTE USING DOUOLE 
PRECISION ARITHMETIC. IA DOUBLE PRECISION NUMBER CONSISTS OF 
ONE weRO FOR THE EXPONENT AND TWO WORDS fOR THE FRACTION. I 
INCLUDES DOUBLE-SINGLE CONVERSION ROUTINES, AND DOUBLE PREC .. 
ElEMENTARY FUNCTION ROUTINES 

7090 1123WPS002 AVAILABLE PRIOR TO JANUARY 1962 

aUP/MY FRONT END CARD FOR 09-7090T C&ANNEl A 
PROTECTS THE FRONT OF A SELF-LOADING 709-7090 BINARY CARD 
DECK FROM DAMAGE IN CASE OF CARD JAMS ON LOADING, AT THE 
SAfoIE TIME LEAVING THE MACHINE CONDITION UNOISTURBED EXCEPT 
FOR THE FIRST THREE CORE LOCATIONS. LOADED BY LOAD CARD 
BUTTON. EXECUTES LOAD CARD BUTTON FOR NEXT CARD. 

7090 1124fJ1LHPRS AVA ILABlE PR lOR TO JANUARY 1962 

P.QlYNCMIAL ROOT FINoeR ROUTINeS 
FORTRAN SUBROUTINE TO fIND THE COMPLEX ROOTS OF A POLYNOMIAL 
WITH REAL COEFFICIENTS .. THE METHOD OF MULLER IS USED. THIS 
ME THOD F I NOS "'UL TI PLE ROOTS. 

7090 1125MlCL IZ AVAILABLE PRIOR TO JANUARY 1962 

INVERSE LAPLACE TRANSFORM, INVERT 
l'HIS SUBROUTINE INVERTS A QUOTIENT OF RelATIVElY PRIME 
P,OLYNOMIAlS WITH REAL AND CONSTANT COEFFICIENTS INTO THE 
REAL-TIMB DOMAIN ACCOROtNG TO HEAVISIDE S PARTIAL FRACTION 
EXPANSION THEOREMS. EITHER THE GENERAL REAL-TIME SOLUTION OR 
THE REAL-TIME SOLUTION VALUATED AT 'DESIGNATED TIME POINTS 
MAY BE OBTAINED FROM THIS SUBROUTINE 

7090 1130RLAI4A AVAILABLE PRIOR TO JANUARY 1962 

SMASHT 
A TWO PASS COMPilER LOAD LNG PROGRAM DESIGNED TO REPLACE THE 
COMPILER-MODIFY AND LOAD PARTS OF THE 50S SYSTEM AND TO 
WORK IN CONJUNCTION WITH THE REMAINDER OF THE 
SOS SYSTEM. 
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7090 113lAS0124 AIJAILABLE PRIOR TO JANUARY 1962 

AOI"IINT ADAMS INTEGRATiON OF DIFFERENTIAL EQUATIONS 
INTEGRATES A SYSTEM OF N SIMULTANEOUS FIRST ORDER DIFF. 
ECUATIONS. 'SUBROUTINE &AS FIVE SEPARATE ENTRIES. 
REQUIRES 219 CELLS. 

7090 llnMAGINT AIJAILABLE PRIOR TO JANUARY 1962 

GENERALIZED INTEGRATION SUBROUTINE 
A SET Of SIMULTANEOUS ORDINARY DIFFERENTIAL EQUATIONS IS 
SOLVED USING EITHER RUNGE-KUTTA OR ONE OF SEVERAL SETS OF 
PREOI CTOft-CORREC T OR FORMULAS. PR ED IC TOR-CORREC TOR FORMULAS 
ARE STARTE:D WITH RUNGE-KUllA POINTS. A VARIABLE INTEGRATION 
INTERVAL WnH ERROR CONTROL CAN BE USED OPTIONAllY WITH 
PREDICTOR-CORRECTOR FORMULAS. USES 473 LOCATIONS. 

7090 1138RWINPS AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL, OCTAL, BCD LOADER 
ALLOWS SELECTIVE INPUT WlTH A SINGLE CALL STATEMENT. AND 
ALLOWS FOR CHANGES IN VALUES WHICH WERE NOT ORIGINALLY 
DESIGNATED AS INPUT .. REQU,IRES 612 WORDS OF STORAGE WITH 
ALL TEMPORARIES SElF-CONTAINED. 

1090 114.5ERTSDA AVAILABLE PRIOR TO JANUARY 1962 

TIME SERIES DECOMPOSITION AND ADJUSTMENT 
FORTRAN PROGRAM TO ADJUST SEASONAL AND IRREGULAR TIME SERIES 
TO A FORM THAT SHOWS PRIMARILY THE TREND-CYCLICAL MO\lEMENTS~ 

SEASONAL FACTORS. IRREGULAR FLUCTUATIONS AND MANY SUMMARY 
MEASURES USEFUL IN TIME SERIES ANALYSIS ARE COMPUTED HI THE 
PROCESS.: BAS ICAll Y ADAPT AfION OF TENNESSEE VALLEY AUTHOR 1 TY 
PROGRAM lTV TSOAI TO BK 104. PROGRAM ALSO EXTENDED TO PERMIT 
/11 ADJUSTING FOR DElIVERY DAYS AND 121 F tTT ING LEAST SQUARES 
TREND LINE AS FORECASTING A[D .. CORR./1116 

1090 1146AMPLOT AVAILABLE PRIOR TO JANUARY 19bZ 

GENERALIZEO PLOT ROUTINE 
THIS ROUTINE IS USED TO GENERATE AND LABEL GRAPHS 
FOR THE SC 4020 MICROFILM RECOROER .. COMMANDS ARE WRITTEN 
ON TAPE ... THE ROUTINE WILL PERFORM THE SCALING REQUIRED 
AND PLOT· SETS OF POINTS WHOSE COORDINATES ARE GIVEN IN 
flOATING POJ.NT FORM. GRID LINES MAY BE SPECIFlEn TOGETHER 
W[ TH A FORMAT TO CONTROL THEIR LABelLING. IT IS POSSIBLE 
TO PRINT HORIZONTAL AND VERTICAL TITlES. 
USES 1B06 StORAGES. 

IBM 7090 PROGRAM LIBRARY ABSTRACT 

7090 1149AS0123 AVAILABLE PRIOR TO JANUARY 1962 

LARGE DOUBLE PRECISION SU'ULTANlOUS [CUATION SOLVER 
AND DETERMINANT EVALUAfORCGhUSSIAN ELIMINATION USED 
TO SOLVE THE SIMC E-UATlONSCINPUT AND OUTPUT ARE SINGLE 
PRECISION .. SUBROUTINE &AS HRE!:: ENTRIES. CORR./1I8D 

1090 11SORLRATF AVAILABLE PRIOR TO JANUARY 1962 

TAYlOR SERIES RATIONAL FUNCTION CURVE FITTING 
FINDS THE COEFFICIENT OF A RATIONAL FUNCTION BY THE 
TAYlOR SERIES "'ETHOO. CORR.1214 

7090 11580RCPSl AVAILAOLE PRIOR TO JANUARY 1962 

CRITICAL PATH AND RESOURCE SUMMARY CALCULATION 
CALCULATES CRITICAL PATH PARAMETERS FOR EAC ... JOB AND THE SUM 
OF EACH RESOURCE IN USE AT ANY TIME, DURING THE SPAN OF A 
GIVEN PROJECT OF N JOBS .. 6 TAPES REQUIRED. 

7090 116<:lRCRTRC AVAILABLE PRIOR TO JANUARY l<)62 

ROOT TRACING 
ENABLES ONE TO LOCATE THE ZEROES UF NON-LINEAR FUNCTIGNS, THE 
LOCUS OF CCMPLEX ROOTS OF A CHARACTERISTIC EQUATION WITH A 
REAL PARAMETER, AND TO FINO THE LOCUS OF AN "I-DIMENSIONAL 
VECTOR, USING SUBROUTINES DYF AND ODE. 

7090 1175WDSTOP AVAILABLE PRIOR TO JANUARY 1962 

UNLCAIl All TAPES 
ONE-CARD SElF-LOAOING PROGRAM ACERTAINS WlllCH TAPE UNITS 
ARE IN READY STATUS, THEN ISSUES REWINlJ-AND-UNLOAO 
INSTRUCTIONS FOR THOSt TAPE. UNITS 

1090 1117URGA~A AVA[LABLE PRIOR TO JANUARY 1962 

NOR~AlllEO INCOMPLETE GA"'MA FUNCTION \.jITt! POISSON TERM 
GIVI:r-l A AND X, POSITIV[-REAL OR !ERO. THIS SUBROUTINE wILL 
CO~PUTE THE NORMALIZED INCOMPLETE GAMMA FUNr.TION 

GAM/A.X/-GA"'MA/A,XIIGAMMA/A,O/, WHERE GAMMAlA,XI IS DEFINED 
AS THE INTEGRAL FROM X TO INFINITY OF EXP/-UI TIMES U TO THE 
IA-1IlH POWER OU.. SUBROUTINE ALSO EVALUATES THE POISSON TERM 
AND EXTENIJS THE UPWARO RANGE OF SoA 516 ABOVE 100.. ACCURACY 
1S USlJALLY BETTER THAN 0.000001. TIM[NG IS OPTIMIZED BY 
CHOICE OF J-IeTHOo AS A FUNCTION OF REGION. AVER .. ABOUT IS M. S. 
GAMA CAN ALSO GIVE PROBABILITIES FOR CHI-SQUARE DISTRIBUTION. 

1090 11820VCIR AVAILABLE PRIOR TO JANUARY 1962 

CIRCULAR AND ElllPTJ.CAL COVERAGE FUNCTION 
COMPUTES THE OFFSET CIRCLE PROBABILITY FUNCTION-HERE 
CAllED THE CIRCULAR COVERAGE FCN •• P/R.DI - OR THE FCN. 
V/K.el, WHICH REPRESENTS THAT PORTION OF AN ELLIPtICAL 
OISTRIBUlIION OVER A CIRCLE CENTERED AT THE ORIGIN. 
ACCURACY- PROBABIlIT.IES CORRECT TO 6 DECIMAL PlACES. 
AVERAGE TIME - 6 MILLESECCNDS PER CASE .. 

1090 1194ERMPR3 AVAILABLE PRIOR TO JANUARY 1962 

STEPWISB MUll ~ REGRESSION WITH VARIABLE TRANSFORMATIONS 
TRANSFORMS RAW INPUT DATA AND PERFORMS A STEPloiISE MULTIPLE 
REGRESSION UPON THE TRANSFORMED DATA .. THE TRANSFORMED DATA 
CONSISTS OF M SETS CONTA[NING N INDEPENDENT VARIABLES AND ONE 
DEPENDENT VARIABLE .. A WEIGHTING FACTOR CAN BE ASSOCIATED WITH 
EACH SET OF DATA .. A SUBSET OF REGRESSION COEFFICIENTS FOR K 
VARIABLES, K LESS THAN OR EQUAL TO "I, WILL BE OBTAINEO WHICH 
ARE SIGNIF[CANT AT A GIVEN LEVEL OF SIGNIFICANCE. 
SIMILAR TO ER MPRZ, D[ST .. 41 .. AllOWS MAX. OF 130 REGRESSION 
VARIABLES .. REQUIRES J2K CORE AND 3 TAPES .. 

7090 119SIKLP90 AVAILABLE PRIOR TO JANUARY 1962 

1090 LINEAR PROGRA~MING SYSTEM - SUCF.SSOR TO SCROL 
LP/90 IS A COMPLETE PROGRAMMING AND OPERATING SYSTEM INCLUD-
ING A SYSTEM ASSEMBLER. ALL 110 STANDAROllED AND CENTRALIZED 
--OVER 30 AGENDA ITEMS, ELABORATE DATA INPUT AND OUTPUT .. 
ROWS AS WElL AS COLUMNS MAY HAVE MNEMONIC NAMES. 
-VERY FAST DUE TO IMPROVED 1/0 AND ALGORITHMIC TECHNIQUES. 
FEATURES DOUBLE PR[CISION. HANDLES 1024 ROWS. BUlL T-[N PRO
VISIONS SIMPLIFY DEBUGGING MACHINE, PROGRAMMING AND FORMULA-
TION ERRORS.: CORR. DIST .1213 

7090 1196LLIPLV AVAILABLE PRIOR TO JANUARY 1962 

LINCOLN IPLV INTERPRETIVE SYSTEM - 709,7090 
TC EX.ECUrE PROGRAMS WRITTEN IN IPLV AS DESCRIBED [N RAND 
C(;RP PAPERS, P-1929.P1891,P191B,1960. THE SYSTEM CONTAINS AN 
AssrMBLER, INTERPRETER, TRACE, AND DUMP. SEE LONG DESCRIP
TION OF HOW TO RUN SYSTEM. TAPE DENSITIES MUST BE SET EX
Tf:!lNALLY ON THE 7090. ASSEMBLY OF SAP DECK PRODUCE-S SYMBOL 
TABLE, HI NARY DECK, 2 WRITE TAPE CARDS, CALL & FIX. RESUME, 
TR TO START CARD. BINARY DECK MUST FOLLOW UPPER BINARY OCTAL 
LOADER. CORR .. 1223 

1 RI-! 1090 PROGRAM LIBRARY ABSTRACT 

7090 1197LLBAM AVAI,LABLE PRIOR TO JANUARY 1962 

BOOLEAN ALGEBRA MINIMIZER 
FINDS THE TWO-LEVEL MINIMUM SUM OF PRODUCTS OR PRODUCT OF 
SUMS FORH FOR SETS OF SIHULTANEOUS BOULEAN EQUATIONS.. HAS 
THE CAPABILITY OF MINIMIZ ING UP TO 36 SIMULTANEOUS BOOLEAN 
ECUATIONS, EACH OF WHICH CONTAINS UP TO 36 INDEPE.NDENT 
VARIAf!LES. 

1090 119.9PEIOLO AVAILABLE PRIOR TO JANUARY 1962 

TO ASSIGN TAPE UNIT USAGE OTHER THAN THAT WHICH IS 
STANDARD IN IB SOS 

1090 1204MACURE AVA I LABLE PR 1 OR TO JANUARY 1962 

N DIMENSIONAL TABLE LOOK UP 
GIVEN THE ARGUt",ENTS XIII, X/2/, ..... , XINI COMPUTE 
Y - FIXll" '1,./21, ...... , XlN/! BY lINE/l.R INTERPOLATION 
FRO"" A TABLE OF XS.. IF OESiRED, THIS PROGRAM WIll 
ALSO EXTRAPOLATE ON THE UPPER ANO LOWER 1I1-1[T. 

7090 1205NUDEQ AVA[LABLE PRIOR TO JANUARY 1962 

ORDINARY DIF,F. EQUNS.50LUTlON IRUNGE-KUllAI 
TO INTEGRATE STEPWISE,A SET OF,N SIMULTANEOUS 
FIRST ORDER DIFFERENTIAL EQUATIONS USING GIll,S 
VARIATION OF THE RUNGE-KUTTA MF.THOll. 

7090 1206NULEQ AVAILABLE PRIOR TO JANUARY 1':162 

LINEAR ECUATlONS SOLUTION FAP CODED 1090 
THIS PROGRA~ SOLVES THE f~ATR[X EQUATION AX-B 
WITH AN ornON ALSO TO EVALUATE THE DETERMINANT OF A. 
THE GAUSS ELIMINATION METhO~ IS USED. THE MATRICES 
ARE NORMAlllEO ROW-WISE,ThE A MATRIX IS REDUCEO TO 
TRIANGULAR FORM AND X/ItKI IS COMPUTED. B IS TRANSFORMED 
INTO X AND LE/IVES PRODUCT OF THE DIAGONAL ELEMENTS AS 
T~E O[lERl-ltNANT OF A~ 
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IBM 709.0 P:ROGRAM LIBRARY ABSTRACT .............. , ........................................................... . 
7090 12!lItMOLD AVAILABLE PRIOR TO JANUARY 1962 

Ie HOD LOADER 
EDITS AN 11,5 SOS PUNCH SQUOlE TAPE AND A MOD PACKAGE OF 
CONTROL CARDS AND MODIFICATIONS TO PRODUCE AN A3.S0S PROGRAM 
INPUT TAPE.. ELIMINATES PUNCHING SQUOlE DECKS AND CARD TO 
TAP[ OPERATIONS IN P.ROOUCING AN A3 SOS PROGRAM INPUT TAPE .. 

7090 1212MFAOVC AVAILABLE PRIOR TO JANUARY 1962 

ANALYSIS OF VARIANCE OR COVARIANCE 
COMPUTATIONS FOR ORTHOGONAL OR NON-ORTHOGONAL DATA 'AND FOR 
ANY STATISTiCAL OESI.GN .. 

7090 12 t7NUTRAK AVAILABLE PRIOR TO JANUARY 1962 

ERROR DETECTION SUBROUTINE 
THIS ROUTINE Will TRACE BACK THROUGH THE SEQUENCE 
OF SUBROUT INE CALLS AND OUTPUT SElECTED ARGUMENTS 
MAKING USE OF TJ-lE STANDARD ERROR FEATURE IN FORTRAN 
AND FAP .. 

7090 12 rBNUSNUP AVAILABLE PRIOR TO JANUARY 1962 

7090 INPUT lOUT PUT PACKAGE 
TO PReVIOE THE FAP CODER WITH A MEANS OF UTILIZING 
FORTRAN I.NPUT/OUTPUT ROUTINES IN A FAP PROGRAM TO 
PERFORM THE FOLLOWING FUNCTIONS ..... 
READ INPUT TAPE, WRITE OUTPUT TAPE, READ CARDS, 
PUNCH CAROSt-PRINT,READ BLNARY TAPE, WRITE BINARY 
TAPE, BACKSPACE TAPE, WRITE AN END OF FILE, 
ReWIND TAPE .. 

7090 12ZBNOE I AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTI AL INTEGRAL. 
FORTRAN PROGRAM COMPUTES EXPONENTIAL INTEGRAL TO wITHIN 
ERROR, FLGEI. DEFINED BEFORE EACH USE. IF UNSUCCESSFUL 
IN ACHIEVING SPECIFIED ERROR, A PRINT OUT OCCURS SHOW
ING SIZE OF LAST TERM OF SERIES APPROXIMATION. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ....................................................................... 
7090 12291QCSOS AVAILABLE PRIOR TO JANUARY 1962 

SCS PROGRAM LOADER .. CAllS IN A SELECTED SOS PROGRAM 
FROM A MASTER SQUOZE TAPE, MODIFIES PROGRAM VIA &&90 95 459 
/IF DESIREDI AND TRANSFERS THE SELECTED PROGRAM TO SYSPrT/A31 
• ALTER CARDS MAY BI3 INCLUDED ON MASTER TAPE. ANY ALTERS IN 
CARD READER WIll BE INSERTED lI~MEDIATELY PRIOR TO ENDMOD .. 
SENSE Swl.TCH 6 IS USED TO OBLITERATE GO CARD FOllOWING SQUOZE 
IF OR PUNCH SQUOIE ONLY/. LOAD TAPE IS SIMULATED AT END OF 
THIS lOADER PROGRAM.. E1T~ER A GO OR PS CARD FOLLOWING JOB 
CARD IN READER DETERMINES ACTION. 

1090 1230EOGAS4 AVAILABL,E PRIOR TO JANUARY 1962 

4-PDINT GAUSSIAN INTEGRATION SUBROUTINE 
A FORTRAN FUNCTION TYPE SUBROUTINE USED AS GAS4/FCN,A.SI 
TO EVALUATE A 4-POINT GAUSS-LEGENDRE APPROXIMATION TO THE 
INTEGRAL FROM A TO B OF FCN, WHICH IS A FORTRAN FUNCTION
TYPE SUBROUTINE. 

7090 1235RIWICO AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIAfICN OR INTERPOLATION 
THE FORMULA FOR NUMERICAL INTERPOLATION OR 
OIFfERENTIATION OF A GENERAL TABLE CAN BE REPRESENTED AS THE 
SUM OF fERMS CONSISTING OF A COEFFICIENT 
rl~ES A TABLE ENTRY .. THIS SUBROUTINE PRODUCES THE COEFFI
C IENTS FOR AN N POINT FORMULA FOR INTERPOLATION OR FOR ANY 
DEGREE DIFFERENTIATION, INDEPENDENT OF THE TABLE OR TABLES 
OF ORDINATES WITH WHICH IT MAY BE USED. ON ENTRY TO THE 
SUflROUTlNE, All THAT IS NEEDED IS THE TABLE OF ABSCISSAE 
AND THE POINT OF EVALUATION .. 247 CELLS OF PROG. AND CONSTANTS 

7090 1236IBCURV AVAILABLE PRIOR TO JANUARY 1962 

PROGRAM CURVES • 
THIS PROGRAM GIVES COORDINATES OF POINTS ON A CURVE 
DEFINED BY AN EQUATION OF THE FORM F/X,YtIK/-O WHERE 
ZK ARE THE PARAMETERS ENTERING THE FUNCTION,/K-l,2,3,4/ .. 
OUTPUt IS IN LIST FORM AS WEll AS SUITABLE FOR PlOTlING .. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ......... ' ............................................... ~~ ......... . 
7090 12380RTOSS AVAILABLE PRIOR TO JANt(ARY 1962 

TRANSIENT' OR STEADY STATE TEMPERATURES 
A 3-DIMENSIONAL HEAT TRANS FEll CODE. WILL FINO TIME 'DEPENDENT 
TEMPERATURE DISTRIBUTION IN NONHOMOGENEOUS IRREGULAR BODIES .. 
TREATS SURFACE-TO-SURf::ACE ANO SURFACE-TO-BOUNDARY RADIATION. 

1090 1239BEPIP AVAILABLE PRIOR TO JANUARY 1962 

BELL LABS PERMUTAT ION INDEX PROGRAM 
ARODUCES FROM INPUT BIBLIOGRAPHIC DATA A FOUR-PART 
DOCUMENT INDEX.. THE PRINCIPAL PART IS A PERMUTED 
TITLE INDEX WITH A I20-CHARACTER LINE. ALSO OUTPUT 
ON THE SAME TAPE AS THE PERMUTED INDEX IS A COMPLETE 
BIBLIOGRAPHV OF THE INPUT DATA. THE OTHER TWO 
INDEXES ARE OUTPUT AS A MIXED CARD FILE OF III AUTHORS 
AND 121 PROJECT NUMBERS.. EXCEPT FOR THE BE SYS INPUT, 
OUTPUT AND TAPE CONTROL ROUTINES, THIS IS AN 
1 NDEPENOENT PROGRAM. 

7090 1240ERBROl 

CRYSTAllOGR4PSIC PROGRAM 
THIS USES THE DIAGONAL 

A'IULABlE PRIOR TO JANUARY 1962 

TER"'S OF THE REGRESSION MATRIX ONLY .. IT IS 
BASED ON NUXR5, WHICH IS USEO O!i THE 704 .. 
THE PROGRAM AllOWS SPACE FOR ABOUT 100 ATOMS 
1N TH~ ASOMMETRIC UNIT AND AN UNLIMITED NUMBER 
OF REFLECTIONS. IT IS SUITABLE fOR USE WITH 
ANY OF THE 230 SPACEGROUPS, AND HANKlES X-RAV 
AS WElL AS NEUTRON DIFFRACTION DATA. 
n IS INTENDED FOR USE WITE. HE 113 FORTRAN MONITOR. 

7090 124IM.6,DSMl AVAILABLE PRIOR TO JANUARY 1962 

MADSMI CURVE SMOOTHING ROUTINE 
THIS POINT SMOOTHING ROUTINE USES A METHOD OF 
AVERAGING THREE PARABOLAS. FOR EACH SMOOTHED POINT, 
THE NINE CLOSEST GIVEN POINTS ARE OBTAINED. EACH 
PARABOLA THEN IS CONSTRUCTED THROUGH THREE OF THESE 
POINTS. 

IBM 7090 PROGRAM LIBRARY ABSTRACT 

1090 124251 PYFT AVAILAI3LE PIUOR TO JANUARY 1962 

POL YNCMIAL FIT 
A LEAST SCUARES FIT OF A POLYNOMIAL ECUATION, Y-P/X/, 
OF DEGRee LESS THAN OR EQUAL TO 15 TO A GIVEN SET OF DATA 
POINTS IX I, Y II FOR BOTH THE EQUAL A!\ID UNEQUAL WEIGHT CASES 

7090 1243SLLSQR AVAILABLE PRIOR TO JANUARY 1962 

lFAsr SQUARES 
LFAST SQUARES SOLUTION TO NORM.aI. EQUATIONS WITH NUMBER OF 

7090 1248MDSCD AVAILABLE PRIOR TO JANUARY 1962 

SMOOTHED ORDINATE AND DERIVATIV[ 
HIE S~OOTHED VALUES OF THE OEPENDENT VARIABLE. 
THE FIRST DERIVATIVE, OR IWTH ARE COMPUTED AT 
ECUAL INTERVALS OF THE INDEPENDENT VARIABLE FROM 
LEAST SQUA!l:ES PARABOLAS FITTED TO SUCCESSIVE 
LEAST SQUARES PARABOLAS FITTED TO SUCCESSIVE 



AETRA 

(l) Code Originated by: 
Atomics International 
Division of North American Aviation, Inc. 

(2) Computer: (Language) 
709OlfORT~ 

(3) Description of Code: (Indicated status, if known) 

(090 Nuclear Code 

To adjust cross-section data based on data from a critical experiment 
involving fission foils and oscillator measurements. [n use, 
available. 

(4) References: 
~ Nuclear Codes" 

7090 Nuclear Code 

(I) Code Originated by: 
Atomi.cs International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The basic purpose of this code is to compare the costs of various 
fuel cycles. AIMFIRE uses non-spatial two-group theory to 
lHcdict kef! as a function of burnup. Options are available by 
which changes in certain heterogeneous effects with burnup can 
be taken into account. The code contains a library of fast and 
thermal microscopic cross-sections, decay constants, and 
fission yield~ for 40 isotopes. The present version is designed 
to investigate uranium fuel systems. 

(5) Approximate Performance: 
About 2 seconds per cycle. each cycle divided into three parts. 

(6) References: 
~laine, "AIMFIRE, A Fuel Economics Code", NAA

SR-6706 (l96I). 

(7) Material Available: 
1. NAA-5R-6706. 
2. FORTRAN source deck. 

Note: The information given above was abstracted from NAA-SR-
6706. 

AIM-b 7090 Nuclear Code 

(I) Code Originated by: 
Atomic s Internationa 1 

(2) Computer: 
7090 (FORTRAN, F AP) 

(3) Description of Code: 
AIM-6 is a one-dimensional diffusion theory code with options 
similar to those of FOG, except for the buckling iteration program. 
A Ebrary of microscopic cross section data is utilized to form the 
macroscopic cross sections. In addition to the searches available 
to FOG, a concentration search on one or two elements is 
permitted. An extensive data edit is available. 

(4) Restrictions or Limitations: 
There must be no more than 101 spaces nor more than 18 energy 
groups. Only downscattering is permitted, but can be from a given 
group to any lower group. 

(5) Approximate Performance: 
For a 16 group, 101 mesh point problem, 3 minutes would be a 
typical time for a single problem, although times may be as low 
as 30 seconds. 

[6) Reference: 
~Flatt, D. C. Baller, "The AIM-6 Code", NAA Program 

Description. January. 1961. 

(7) Material Available: 
I. NAA Program Description. 
Z. FORTRAN-FAP source deck. 

B - 7090 Nuclear 

7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The AIREK code is designed to solve the reactor kinetics 
equations with respect to time. The mathematical method used 
is that developed by E. R. Cohen ("Some Topics in Reactor 
Ki.netics" - Sec. Geneva Conf., p. 629. 1958). 

(4) Restrictions or Limitations: 
THe maximum number of differential equations that can be solved 
simultaneously is 50. Within this limitation, there may be i 
delayed neutron groups, 0 < i:S: 25, and n other linear feedback 
equations,0'5n':549-i. 

(6) References: 
~artz, "Generalized Reactor Kinetics Code AIREK-II", 

NAA-SR-MEMO 4980 (1959). 

(7) Material Available: 
1. NAA-SR-MEMO 4980 and Addendum. 
2. FORTRAN source deck. 

Note: The i.nformation given above was abstracted from NAA-SR
MEMO 4980. 

CLOUD 7090 Nuclear Code 

(1) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The CLOUD code calculates the external gamma-ray dose rate and 
total integrated dose resulting from the continuous release of 
radioactive materials to the atmosphere. Meteorological parameters 
such as wind velocity. lateral and vertical diffusion parameters, 
Btability parameters and the presence of physical boundaries such 
as a ground surface and a temperature inversion layer, are 
considered. Decay of the source material is described either by 
the use of a simple parent-daughter decay scheme or by a Way
Wigner type relationship. 

(4) Restrictions or Limitations: 
A 32K memory is required. 

(6) Reference: 
~Duncan, "CLOUD, An IBM 709 Program for Computing 

Gamma-Ray Dose Rate from a Radioactive Cloud", 
NAA-SR-MEMO 4822, 1959. 

(7) Material Available: 

1. 

2. 

3. 

I. NAA-SR-MEMO 4822. 
2. FORTRAN source deck. 

7090 Nuclear Code 

Nuclear Code 

Name of Code: EQUIPOISE - 3: A Two-Dimensional, Two-Group, 
Neutron Diffusion Code for the IBM 7090 Computer. 

Cornpute.r: IBM 7090 

ABSTRACT: 

Equipoise - 3 is an IBM-7090 FORTRAN programmed code for the 
solution of two-group, tWO-dimensional, neutron diffusion equations. 
A maximum of 2100 mesh points may be used, and the code will solve 
problems in either rectangular or cylindrical geometry. Logarithmic 
derivative boundary conditions are allowed, and removal of neutrons 
from both groups is permitted. 
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FOG 7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) D~scription of Code: 
The FOG codes arc one-dimensional neutron diffusion theory 
codes. The difference equations used are designed in conserve 
neutrO:1S i,< cyli:r.drical and spherical geometry. The principal 
options available include calculation of the adjoint flux, five 
different criticality searches, and choice of one of nine possible 
sets of boundary conditions (including energy-dependent extra
polation lengths). In addition, an automatic calculation of 
extrapolation parameters is permitted, and there is available a 
buckling iteration program for a fully-reflected, right circular 
cylinder. 

(4) Restrictions or Limitations: 
Only macroscopic input data is permitted. From one to four 
energy groups are permitted, and up to 239 mesh points and 40 
regions. Scattering is permitted only to the next lower group. 

(5) Approximate Performance: 
Varies widely, but execution time Illay generally be expected 
to be less than 30 seconds. 

(6) Reference: 
~Flatt, "The FOG One-Dimensional Diffusion Equation 

Codes", NAA-SR-6104. 1961. 

(7) Material Available: 
1. NAA-SR-6104. 
2. FORTRAN source deck. 

7090 Nuclear Code 

(1) Code Origil'.ated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FORM, or FORTRAN-MUFT, code is a fourier transform 
slowing-down code quite similar to the MUFT-4 code, but con
tair.~ng some additional options, inc luding the option of changing 
cross sections in the 54 group library at execution time. Library 
editing routines are included as auxilary codes. 

(4) Restrictions: 
A 32K memory and 2 tape units are required. 

(5) Approximate Performance: 
About 5-6 seconds. 

(6) References: 
~icGoff, "FORM, A Four~er Transform Fast Spectrum 

Code for the IBM-709", NAA-SR-MEMO 5766 (1960). 

(7) Material Available: 
1. NAA-SR-MEMO 5766. 
2. FORTRAN source deck. 

~: The information given above was abstracted from NAA-SR
MEMO 5766. 

FOR TRAl.~ SNG 7090 Nuclear Code 

(I) Code Originated by: 
Atomics inter-national 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
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This code is a revision of an earlier code written by Argonne 
National Laboratory (Ref. 4S0/AMDI07 by J. E. Denes). The 
pr~!1cipal chang~s that'were made were to eliminate use of drums 
and anyon-line printing, as well as to increase the size of the 
dilnension statements. In addition to the regular flux cal
culations in plane. spherical, and cyEndrical geometry, various 
criticality searches are permitted. 

(Continued on next column) 

(4) Rest::'ictions or Limitations: 
A 32K memory is required. Up to 100 space intervals and 20 
energy groups may be used. 

(6) References: 
~;;lson, "The Sn Method and the SNG and SNK Codes", 

LA T-I-159, 1958. 
2. B. J. Lemke, "FORTRAN SNG Code". NAA Program 

Description, 1959. 

(7) Material k/ailable: 
1. NAA Program Description. 
2. FORTRAN source deck. 

7090 Nuclear Code 

(I) Code Originated by: 
Atolnics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FUGUE code computer steady-state wall and bulk fluid 
temperature, void fraction, and local pressure in liquid-cOOled 
closed channels in which the heating rate is specified. The 
required relationships are expressed in general. non-
dimensional form and combined in an internally consistent manner 
to allow predictions for a variety of coolants and specified 
operating conditions. 

(5) Approximate Performance: 
A maximal problem requires about I minute on the 7090. 

(6) References: 
~ichardson, "FUGUE", NAA Program Description, 

1960. 
2. R. C. Noyes, F. Bergonzoli, J. E. Gingrich, "FUGUE, A 

Non-Dimensional Method for Digital Computer Calculation of 
Steady State Temperature, Pressure, and Void Fraction in 
Fipe Flow With or Without Boiling", NAA-SR-5958, 1961. 

(7) Material Available: 
1. NAA Program Description. 
2. FORTRAN source deck. 

GAM-J 

(I) Code Originated by: 
General Dynamics Corporation 
Generol Atomic Division 

(2) Computer: (language) 
70901FORT~ 

(3) Description of Code: (Indication of status, if known) 
CalcUlates j-ew- and multi-group cross-sections using the PI 
equotions. A full scattering matrix is included for both Po 
and PI scattering terms. Resonance absorption is treated by 
the methods developed by L. W. Nordheim. 

(4) References: 

7090 Nuclear Code 

G. D. Joonou, J. S. Dudek, "GAM-I: A Constont PI Multigroup Code 
for the Calculotion of Fast Neutron Spectro and Multigroup Constants", 
GA-1850, 1961. 

GRACE-I 7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
GRACE-I is a multigroup, multiregion. gamma-ray attenuation 
code designed primarily for computing gamma-ray heating and 
gamma-ray dose rates in multiregion finite or setni-infinite slab 
shields. A different buildup factor may be specified for each 
source region considered. 

(4) Restrictions or Limitations: 
If a 704 is used, at least an 8K tnemory is required. As many as 
30 regions, 10 mesh points per region, 20 gamma-ray energy 
groups. 10 shield materials, and 5 material buildup factors may 
be ir.cluded in a sbgle calculation. 

(Continued on next page) 



(5) Approximate Performance: 
A sample problcm involving I source region, 9 mcsh pOints and 1 
energy group required. 65 minutes on the 709. 

(6) Reference: 
~Dullcan, A. B. Speir, "GRACE 1, An IBM 704-709 

Program Designed for Computing Gamma-Ray Attenuation and 
Heating in Reactor Shields", NAA-SR-3719, 1959. 

(7) Material Available: 
1. NAA-SR-3719 (A listing of the FORTRAN source program is 

b this document). 
2. FORTRAN source dcck. 

7090 Nuclear Code 

(1) Code Originated by: 
Atomks international 

(2) Computer: 
7090 (FOR TRAN) 

(3) Descr:nl;'[):-;. of Code: 
GRACE-TI :'0:; ... mult:zroup, multircgion, gamma-ray attenuation 
code which comp\~tc5 the total dose rate or heat generation rate 
tram c;lr . ..'r a spr.er:'cal or a cylindrical source. The source, 
which may be located in either the central region of the system 
or in a concentric shell region surrounding: it, may be uniform, 
ex.ponential, or have a polynomial variation in the radial 
direction. In the case of cylindrical geometry, it may also have 
a polynomial var~ation i:l the axial direction. 

(4) Restrictio:1s or Limitations: 
If \lsed on the 704, at least a 16K memory is required. As many 
as 22 re£~or'.s, 10 mesh points per region, 20 gamma-ray energy 
groups, 20 sh£eld nldLerials, and 20 m::.teri::.l buildup factors may 
be included in a single calculation. 

(5) Approximate Performa:;lce: 
A sample problem required 3.64 minutes on the 709. 

(6) Ref~re~ce: 

~Duncan, A. B. Speir, "GRACE-II, An IBM 709 Program 
for Comput~r..b Gamma-Ray Attenuation and Heating in 
Cy'.ir'.drical ar.d Spherical G,-ometrics", NAA-SR-MEMO 4&49, 
1959. 

P) Material Available: 
1. NAA-SR-ME~0.46-19. 

2. FORTRA:i source deck. 

(1) Code Originoted by: 
International Business Machines Corporation 

(2) Computer: (language) 
7090 (SAP) ---

1090 Nuclear Code 

(3) Description of Code: (Indication of status, if known) 
Revision o~ PDQ-2 which eliminates need for use of computibility 
package. Handles up to 5000-5500 mesh points. 

7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Descript.ion of Code' 
The PERT code is a perturbation theory code designed for use with 
the AIM-5, AIM-6, and FOG codes. Punched card output from 
these codes is used as input to the PERT code. Using cross section 
data, fluxes, and adjoint fluxes, the relation change in keff may be 
calculated. Cross sections may be weighted with the adjoint flux 
and/or flux. The neutron lifetime for the delay groups may also be 
calculated. 

(4) Restrictions or Limitations: 
A linear perturbation theory is used for the calculations of the 

relative change in :eff' 

(Continued on next column) 

B - 7090 Nuclear 

(5) Approximate Performance: 
Generally less than 30 seconds for an l8 group prublem. 

(6) Reference: 
~Flatt, "PERT", NAA Program Description, January, 

1961. 

(7) Material Available: 
1. NAA Program Description. 
2. FORTRAN ROUrCe deck. 

NORC Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
NORC 

:3) Dcscription of Code: 
Elastic scattering transfer cross-sections are calculated using 
mass no., lethargy spectrum, and Legendre expansion cofficients 
for differential elastic scattering cross-sections. Thccomputed 
cross-sections for a given element arc placed on a library tape 
upon which as many as 30 clements may be accumulated. 

(4) Restrictions or Limitations: 
A maximum of 99 groups and 30 elements are allowed. 

(5) Approximate Performance: 
I hour. 

(6) References: 
Sununary, September, 1958. 

7090 Nuclear Code 

(l) Code Originated by. 
Atomics inte:rnational 

(2) Com:n:tcr 
7090' (FORTRAN) 

(3) Dcscl'~?tioc. of Code. 
The mOl~ocl1crgctic ne-.J.tron transport equation is solved using the 
discrete Sn method for a one-dimensional plane cell. Various 
cell ])r0pe~tie;; a .... e computed. Emphasis is placed upon ease in 
running m· ... ltiple cases, and, in case of lack of convergence with
in the specified r.umber of iterations, upon restarting a problem 
at a latcr date. 

(4) Restrictions or Limitations: 
ihc code is limited to a single energy group, 100 regions, 100 
intervals, and plane geometry. The order of approximation must 
be 2, 4, 6, or 8. 

(5) Approxirc.ate Pcrformanc e. 
The runni.ng time is generally less than one minute. A sample 54 
problem involving 7 mes!1 points required 21 seconds, including 
loading the program into memory. 

(6) Refcrences: 
~ernke, "SAIL", NAA Program Description, February, 

1961. 
2. B. Carlson, "Numerical Solution of Trans:en~ and Steady_State 

::--Jeutron Transport Problems", LA-2260 (1960). 

(7) Material AV.J.ilable: 
1. NAA Program Description. 
2. FORTRAN source deck. 

51 Z Z LE 

(I) Code Originated by: 
Atomics Inlerna>ional 
Division of North American Aviation, Inc. 

(2) Computer: (Language) 
7090i'0iiTRAW-

(3) Description of Code: (lndicotion of status, if known) 

7090 Nuclear Code 

One-spoce dimension, 18 group diffusion theory calculation After calculotion 
at t:cO, number of groups moy be reduced to I to 6 groups. First version of code 
was primarily intended for fast reactor calculations, but later versions have 
appeared for thermal calculations. In production, available. 

(4) References: 
"FORTRAN Nuclear Codes" 
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S4 CYLINDRICAL GEOMETRY CELL CODE 

(1) Code Originated by; 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Desc::-iption of Code: 

7090 Nuclear Code 

This code solves the one_dimensional monoenergetic Boltzmann 
eqtla~ion in cyliildrical geometry, using the S4 approximation. In 
additi.or. to th~ flux distribution, cell-averaged parameters are 
computed. An input gues to the flux may be used or a diffusion 
calculation may be performed to provide an initial guess. In 
addition, when running multiple cases, the converged flux frolTI 
the previous case may be used. 

(4) Restrictions or Limitations: 
The present restrictions are 100 regions and 400 intervals. With 
these dimensions, a 32K memory is required. 

(5) Approximate Performance: 
About IS seconds for a 50 mesh point problelTI. 

(6) References: 
~ern.ple, "54 CYLINDRICAL GEOMETRY CELL CODE", 

AMTD-IC'4, 1961. 

(7) Material Available; 
1. AMTD-I04. 
2. FORTRAN source deck. 

TEMPEST 

(1) Code Originated by: 
Atomics International 
Division of North American Aviation, Inc. 

(2) ComplJter: (language) 
769OTFCiRT~ 

(3) Des.cription of Code: (Indicated statlJ;', if known) 

7090 Nuclear Code 

Thermal cross-section, Wigner-Wilkins or Wigner eqlJotiom. 111 
lJse,ovailable 

(4) R<!fcrence,: 
'ii'FoRfkAN Nuclear Codes" 

TEMPEST-II 7090 Nuclear Code 

( I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) DescriptioI'. of Code: 
TEMPEST-II is a neutron therma,lizatlon code based upon the 
Wigner-Wilkins approximation for light moderators and the Wilkins 
approximati.o!"_ for hl"avy moderators. A Maxwellian distribution 
may also be used. The model used lTIay be selected as a function 
of energy. The second-order difierer..tial equations are integrated 
directly rather than transforming to the Riccati equation. The code 
provides microscopic and macroscopiC cross-section averages 
over the thermal neutron spectrum. 

(4) Restrictions or Lirn.itations: 
A 32K IT1emory is required. 

(5) Approximate Performance: 
About 15-20 seconds. 

(6) References: 
~hudde, "TEMPEST-II", NAA Program Description, 1961. 

(7) Material Available: 
I. NAA Program -Qescription. 
2. FORTRAN sourt:e deck. 
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1. 

2. 

3. 

7090 Nuclear Code 

Nuclear Code 

Name of Code: TWENTY GRAND: The Twenty Grand Program 
for the Numerical SolUtion of Few-Group Neutron 
Diffusion Equations In Two Dimensions. 

Computer: IBM 7090 

ABSTRACT: 

The Twenty Grand program for the IBM 7090 is capable of solving 
neutron diffusion problems in cylindrical or slab geometry for one 
to six groups. Up to 3000 mesh points may be used. Neutron 
transfer from any group to any other group is permitted. Leakage 
in the third dimension in X-Y geometry may be treated by a buckling 
which can vary with region and group. Three types of symmetry 
conditions may be handled automatically. The zero flux, zero 
derivative, and logarithmic boundary conditions are available. 

7090 Nuclear Code 

Nuclear Code 

1. Name of Code: WHIRLAWAY - A Three - Dimensional, Two Group 
Neutron Diffusion Code for the IBM 7090 Computer. 

2. Computer: IBM 7090 

3. ABSTRACT: 

By making certain changes in two of the chain links of the Whirlaway 
code, it may be used to calculate the flux distribution with a fixed 
source in one region. The eigenvalue is kept at unity. While regions 
with flux-dependent sources are permitted, they must not be adjacent 
to the one fixed-source region. Corrected values for the sample 
problem given in ORNL-3150 are also included. 

7090 Nuclear Code 

(I) Code Originated by: 
Aerojet-General N..lclecnics 

(2) Compu~ 
7090 (FLOeO,·Il-D) 

(3) Description of Corle: 
The .!.DXY program spl',es the homogpnc01;s or inhomogeneous multi
grC''..lp transport e-ll;at.:or. ;n xY !ft.omt,t::-y. Vacuum, surface source, or 
reflr.ct::r.g bOl:ndary ccndW.o!".s are a':':":,labit, as options. In the homo
genr.o· ... s case the user may reql;est the comp .... tation of reactivity, 
period, critical cor.centrations of S01ne composi.tion or the critical 
thickness of a zone. The Sn approximation is used. 

(4) RestrictiC'r.s or L:.mitations: 
Scattering must be isotropiC. 

(5) ~oximatp Performance:' 
One and one-half hours for 6 grou.p, 1000 mesh points on the 7090 
(using the binary editor). 

(6) Referer.ct.s: 
1. J. BengstoI'., S. T. Perkins, T. W. Sheheen, and D. W. Thompson, 

"2DXY . A Two-D~mflnsi.onal Cartes;'ar. Coordir:ate Sn Transport 
CalculaTion", AGN-TM-329, 1961. 

2. B. Carlson, C. Lee, and J. WorHor., "Tht, DSN ar.d TDC Neutron 
Transport Cod",s", LAMS-2346, 1961. 

3. S. T. P€'rkins, T. W. She:'leen, D. W. Thompsor.. "2DXY", 
Computer Code Abstract No. 18, Nt:.clear Science o.nd Engineering, 
~, p. 408, 1961. 

(7) Material Available: 
1. Binary EdHor Deck (7090). 
2. FLOCO II F Binary Deck (7090). 
3. 2DXY Deck (7090). 
4. Sample Problem Input Deck {7090). 
5. AGN TM- 392. 

Notes: 1. The aboye information was taken from Reference 3. 
2. This code was contributed through the Argonne Code Center. 

The binary editor program refer!"ed to above is essentially a 
cOlTIpatibility package for the 7090. 
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