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DECUS Program Library Write-up - DECUS NO. 8-602A

THE PDP8 COOKBOOK
BY
FLOOR ANTHONI

Medical Biological Laboratory TNO, Rijswijk 2100, The Netherlands

SUBJECT: Subroutine standardisation

INTRODUCTION:

By the beginning of 1972, nearly 14 600 computers of the PDP8
family have been produced and field-installed. All of them have to
be programmed to fulfill the tasks, dedicated to them.

The small size of most PDP8 configurations has forced most
programmers to program the machine in assembly language. Many
programs have since then found their way to the DECUS PROGRAM
LIBRARY. The typical application-oriented programs, however,
were rarely submitted to the LIBRARY, because nobody would ever
be likely to apply for them. The experience, accumulated else-
where, was therefore not available to others.

In programming the PDP8 computer. I have experienced the use-
fulness of program modularity at the assembly level. The basic
modules are, in effect, subroutines that perform a certain
funcﬁion, and that have been programmed in such a way, that they
can be used as ''recipies" in a cookbook. When these '"recipies"
are being sent to a central editor, and published regularly,
they will accumulate experience into a common module library,

THE PDP8 COOKBOOK, available to others.
This paper proposes a norm for modules, submitted to the

library.



THE SUBROUTINE AND ITS U%E

The subroutine jump certainly is the most powerful instruction of
any computer. It enables the programmer to avoid duplication of
code, and to build hierarchical structures of software intelligence,
increasing the semantic power of each free location in core.

Subroutines in hierarchical structures will in general do the
task expected from them, with a minimum of "directions" given
from "above'". They can, themselves, set lower level subroutines
to work for them, also with a minimum of directions. These
directions are in general, information, that has to be transferred
down to the subroutine. The subroutine can, on the other { hand,
send information back. Subroutines that can be directed to do
many tasks, will, in general need more "instructions" from above.
The programmer has to consider this aspect with great care. The
following remarks on the ways, information can be sent to and
from subroutines may assist him in this respect.

When only one parameter\needs to be transferred, use the ACCU-
MULATOR. The LINK can be used as additional YES or NO information,
although it is, in general not frequently used. The use of other
registers, like the MULTIPLIER-QUOTIENT register, must be strongly
dissuaded, because the module will then not be able to run on
many machine cornfigurations.

More information can be transferred as arguments, following the
JMS instruction. This is especially useful for parameters that
can be set at assembly time, or that need not to change very often.
Use the AC for frequently changing information. A common informat-
ion area in page § can also be used. This is especially useful
when those parameters need to be accessed by many modules.

(For example program— and buffer-limits, pointers, etc.). The

main problem of the sharing of the same storage locations, by



different subroutines, is that extreme care must be exerted when
calling subroutines within those subroutines.

All subroutine modules in the COOKBOOK will be provided
with the storage locations they need, in order to avoid conflicting
use of these locations.

Another way to circumvent such problems is to employ the tech-
niques of reentrant and:recursive programming, in which push-
down list structures are being used. This aspect will not be
within the scope of this paper. . The concept of creating an in-
formation "vector", that isAa limited area in corebwith all the
information, in order that only the pointer to this '"vector"
needs to be transferred, is, however, very useful for transfers,

both in and out of the subroutine.

HOW TO PREVENT UNWANTED INTERFERENCE

When using subrbutines, that have been used before, the most likely
assembly error is that illegal redefinitions will result from the
duplicate use of symbols. Therefore care must be taken to label
a location. The following conventions are proposed: use very few
tags. Put all storage locations and other items in front of the
subroutine entry, that needs to have more than 3 characters. All
other tags need to share, at least the first 3 characters of the
subroutine entry.

Those programmers that want to 'pack" subroutines into the
least possible space, will find it easy to modify the subroutines

in this respect.

DOCUMENTATION
Simple subroutines need less documentation than the more sophis-—
ticated ones. Comments should be incerted, wherever additional
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information is needed. Avoid trivial comments like CLA/CLEAR AC,
but express the general concept and thoughts, as if it were a

flow chart. The documentation must be adequate for the reader

to easily understand how the subroutine works. For more sophisti-
cated routines a flow chart is a must. Each subroutine must have
a compact functional description of not more than one line (52
characters). Then follows a generél description of the subroutine
and an example of its use. All program lines and comment lines
should ﬁot exceed 52 positions, as assembler output and cross-
reference numbers must have room to be inserted.

The source tape should be submitted with the tabulations, not
being converted to spaces.

The listing should preferably be made with a teletype printer
(teletypé type of character), printéd with tabs converted to
spaces. Use a clean‘typing head and a néw black ribbon, as the
listing will be offset-copied. Draﬁings and flow-charts should
be drawn with black ink, or taped with special stickers.

For the use of symbols, the reader is referred to Appendix I.

PROGRAM SUBMISSION

Submit your program subroutine to

The ﬁditorial Board of

The PDP8 COOK BOOK

c/o Floor Anthoni,

Medical Biological Laboratory TNO,
139, Lange Kleiweg,

RIJSWIJK (ZH),2100,

The Netherlands.

NOTE: It is of vital importance that errors are reported back to the
authors or the editorial board. Only by doing so one can
achieve the highest reliability of the published subroutines.
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COOKBOOK VOLUME 1 CATALOG LISTED BY NUMBER

001
002
003
‘004
005
006
007
008
009
010
011
012
013
014
015
()
017
018
019
020
021
022
023
024
025
026
027

028

Type the characters following the JMS instruction
Teletype type routine with overlap

Type a character chain

Binary to decimal conversion,single prec.no sign
Binary to octal conversibn,no sign.fixed field
High speed reader subroutine

Tabulator routine

Move a block through core

Binary punch with field setting, checksum, leader
PAL message printer

General branch routine

Check AC if octal

Logical operators, AND, OR, NAND, NOR, EXCL.OR,etc.
PS8/0S8 option decoder

Print 2 digits in decimal

Print the PS8/0S8 date

Print the AC as a FOCAL linenumber

Print 4 decimal digits, using routine 015, no sign
Read a decimal number in core

Decimal print, leading blanks, no sign

Print double length decimal, no sign

Octal print, no sign, leading spaces

Double word octal print using 022

Translate TELEX code to ASCII

Translate TELEX code to ASCII

Translate ASCII code to TELEX

Interrupt ASCII output handler with rotating buffer

Device interrupt handier (part of 027)
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029

030

031
032
033
034
035

036

037

038

039

Read or write DECtape in both directions

Subroutine to pack a fixed buffer in core (300 chars) into a

fixed output buffer (200 chars) in TSS8 packed format
Pack characters into a buffer in TSS8 format, one by one
As 031, but with a fixed allocated buffer

Unpack TSS8 format packed buffer into an output buffer
Unpack TSS8 format packed buffer, one character at a time
Subroutine to read a 6 character name in core

Search a file name in DN blocks (Disk monitor)

Search for an unused block in SAM block, and reserve it for

the current file
Search internal file number in SAM blocks (Disk Monitor)

Subroutine to read or write on disk (TSS8).
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DO O

FLOW-CHART conventions

The flow-charts make use of relatively few symbols :

./ COMMENT

SIART,
LOOE,

N it

i

Entry, or exit of a program or sub-program,
also used for the inter—connection of
flow—charts on different pages.

A rectangle describes one or more program
steps. )

Decision, branching

Subroutine call.
A subroutine may have more than one return
(branching).

Comments appear behind a slash (/).

Used to name program ties in agreement

with the listings.



/841 TYFE THE CHAEACTELS

/TEEMINATOR IS A ZLEKO.

NN NN N NN

TYPTEX,

JMS TYPTEY
301
3ne
303
REETURN

A

TAL T 1YPTLY
157 TYPTEX
SNA

JMP 1 TYPTL%
JuS TYPE

JMP TYPTREX+]

FULLOWING THE JiMS INSTHe.

/TYPE "AEC
/"é\ "

/IIRIU

/'ic (X}
/TEFMINATOR
/4C=¢

/GET CHATL.

/7, kEO?

/YRS, JNFE TO NEXT LOCe.
/NUOs 1YPE.



/00 TRLETYPE TYPL LOUTINE
ZINTTIALTZERS WJHEN ENTEREL UL rIRST TTdke
/90T BEESTARTADLE !
/
TAL CHARACTERD
Jis TYPL
BETUnN /AC=0

NN N

N OP
TYPES 0
J¥MP «+3 /0VEELATL RY ‘wOp"
TSk
JMP e-1
TLS
cLa
TAD TYPE-1
LCA TYPE+1
J¥MP I TYPL
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/75 TYPE A CHALACTLE CHAIN
/1YPE 14FE CHARACTEERS IN THE LIST, PUINTrL Tu
/%Y THE FIKST AKGUMENT. LIST TrhwINATOR =0

/
/ JMS TYPTEX /iYPLE "ARC"
/ LIST
/ RETURN /AC=0
/
/
/LIST, 301
/ 302
/ 303
/ 4]
0 JUSEL AS POINTEK
TYPTEX, 0O /TYPE TEXTSTRING
TAD 1 TYPTEX /GET ARG
DCA TYPTEX-1 /SAVE TO USkE AS POINTEK
1S7Z TYPTEX /FOR CORRRCT KETURN
TAD I TYPTEX-1 /GET CHAK
SNA /2.6107
JMP 1 TYPTEX /YESs HETUKEN
JMS TYPE /NO
1872 TYPTEX-1
JMP TYPTEX+ 4 /LO0X FOH NEXT
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/e FIN
/EOUTINE
/VALIL F
/1F USEL
/

/
/
/

PRINTD>»

ArY

TU LECIAAL
TO0 CINVEET A

NO EIGN
TYPE ITe

AND TYPLES
T0 LECIMAL ANL

CIOVVEIET OUN
FINARY AULD

OF NUMBERS A=/4019%e NO STGVe
FOR 3 LIGITS: LRLETE 668335-4==3 DLIGIT COUNT.
TAL WOLL
J%S PRINTU
FLTUKN /AC="
6030 /-1002 CONVERSION CONSTANTS
7634 /=100
1166 /=10
7711 /-1
TAD JUSED FOI CONVe CONSTANTS
e /D1IGIT BCL T0 BE TYPED
w /COUNTER
260 /T0 MAXLE A CHAR.
@ /754 0VE AKEA
-4 /UIGITS TO BE TYPRD (=4,-3,-2)
? /ENTRE WITH WORL IN AC
DCA PHINTL-2
1AL PRINTL-1 /SET UP COUNT
LCA PEINTL=-4 ‘
DCA PRINTL=5 /CLEAK BCL
1TAD BRINTL=6 /FETCH CURRe CONVe CONST.
TAD PRINTDL=4 /BY ALDING COUNT TO TAD
DCA «+1
HL T
CLL
TAD PRINTD-2 /VALUE - CONSTANT
SNL /OVERFL OW?
JMP e+ 4 /NOs TYPE IT
157 PKRINTD-5 /YES,NEXT TRY
pCA PRINTL-2
JMP PRINTL+5
cLa :
TAD PRINTD-5S /BCL
TAL PRINTD-3 /4260
JMS TYPE
157 PRINTL-4
JMP PRINTUL+4 /NEXT LIGIT
JMP 1 PRINTD
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/7005 RINARY
/ROUTINE PRINTS THE AC In OCTIAL>, NO SIGN

/

NN NN

PRINTH,

TAL
JMS

260
7

7
-4
7

@
RAL
Lca
Tap
bCAa
TAD
kAL
RTL
LCa
TAD
AND
TAD
JMSs
157
JMP
JMpP

T0 0CTAL CUNvVERSTUN

WwORL
PRHINTH

RRTURN

CLL

PHINTE-1
PHINT8=2
PRINTE=-3
PRINTE=-1

PRINT&=-1
PRINTE=1
PHINT&=~4
PRINTH=-5
TYPE

PRINT&-3
PRINTH+S
I PRINTH

FEINT

[ATNE

/BC=t

/A SK
/L1IGIT COUNTER
/# OF LIGITS
/TEMP ORARY

/SKT UP CUUNT

/A SK
/MAKE ASCII

/74 LONE?
/NOT YET
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/006 HIGH SPEED READER SUEBLKOUTINE

JENTER WITH AC=03ROUTINE INITIALIZES HShebkAC! 1 LiNTiX
/AFTER AN END=OF-TAPE CONLITIOn C(TINMNE-OUUT)

/JHEN STOPPED IN TAPE MOTION IT SIGNALS TIMEOUT THE
/NEXT ENTRYes THE ROUTINE HAS A BUILT-IN TIMING LOOP

/THAT TIMES OUT IF THE READERK IS NOT SWITCHEL ON»

/0R IF THE READER LOOSES 1TS FLAG BY RUNNING OUT OF TAPL.
/

/ JMS HSKEAD
/ OUT OF TAPE KLETURN
/ NORMAL KETURNs CHARe. IN AC
/
%) /USEL AS TIME=-0UT COUNT
HSREALs @ /ENTRY
: DCA HSKEAD-1 /SET UP COUNT
HSKEFLGs 1 /FLAG SIGNALS TO INIT KEADER
TAD HSRFLG /THESE INSTH.CONTRIBUTE TO LOOP
S7ZA CLA
JMP «+3 /INIT KEALER
KSF /SKIP?
JMP «+5 /NOs» COUNT TIME=OUT
DCA HSRFLG /CLEAR FLAG
6216 /REAL
157 HSREAD /KEETURNs CHAR IN AC

JMP 1 HSREAD

1872 HSKEAD-1

JMP HSRFLG

1572 HSRFLG /SET FLAG 7170 SIGNAL TIMEOUT
JMP I HSREAD /EOT RETURN

14



/327 TARULATOR KOUTINGD

/THE USEE HAS TO Taxk CAbRR Ob:

JINCREMENTING TABCNT wl1TH BACH INCOYMING CHABRACTRIL, CLEAKING
/1T JHEN CAREIAGE EETURNe TAF-INTERVAL IS vARIADLL.

/6 J¥MS TO TAR WILL ¥O0VE THE TYPING BeAL TO THe NBEXT
/TARULATOR POSITION.

/

/ CLA

/ J¥5 TAB
/ KETURN /AC=D

TABCNT, O

-10 1At INTREVAL
240 FEEO0E
TAB» 7] ArNThic wITH AC =@
AL TARCNT ZSUNTHACT N TIMES T0 GIVE EREAINDEK
™aly 1TAB-2
S¥A
JMP -2
LCA TABCNT /USE AS NEGATIVE COUNTLRF
1AL TAR-1
JMS TYFER
157 TARCNT /ErALY ?
JMP =3
JMP 1 TAB YRS



\\\\\\\\\\\\\\\\\\\

¥ OVE»

MVL OOP»

CALLING SEGURNCE

Ik

JMS

AE SURT OLTIne TO Udve A BLJLA S Thi OUGH CUe

HEGINADLEESS
ENLALLL LSS
UESTIwATION OF FIRST WORD

LiETUEN

BEGINABLHESS

78C=0

ANL BENLADDRLSS Akhk

THE SAME ALDRESS, O REGINALLRESS

IS

GEEATER

THAN ENLALDRESSS

NO ¥OVE IS PEEFOHMLEL

I} BEGINADDRESS AND DESTINATION ARk
THE SAME ADLDRESSs & CWiPLETE MOVE

IS PERFOEMED:

YOU SHOULD RE LESS STUPID!

56 (OCTAL)Y COKE LOCATIONS ARE USED

7]
0
2
7

]

TaD
Lca
187
TAD
pca
157
TAD
cMA
TAL
SNA
JMP
LCA
TAD
Cla
16D
LCa
Sz L
JMP
IaC
T80
TAD
Lca
SZ2L
CLL
IAC
DCA
TAL
TAD
nca
TAD
pca
1AL
TAD
LCA
Tap

I MOVE
MO0Vk=-1
Y OVE

I MOVE
MOVE=2
MOVE

MOVE-2

MOVE-1

MOVRET
MOVE=-4
MOVE-1
CLL

I MOVL
MOUVE-3

o+ 3
CMIL.
v OVE=- 4
¥ OVE-2
% 0OVE=-2

CMA kAL

MOVE-1
MOVE-2
MOVE-3
MOVE-3
I MOVE=-2
I MOVE-3
MOVE-2
MOVE-1
Y OVE-2
Y 0Uk=-3

/GET BEGINADUKESS

/GeT ENLADLDKESS

/CALCULATE WOKLCOUNT
/1S 1T POSITIV On ZERO?
/YES, NO MOVE NEEDEL
/SAVE WORDCOUNT

/CALCULATE MOVECOUNT

/AND SAVE

/ZLINK IS ON IF MOVE TO HIGHER CORE
/SKIP NEXT INSTRUCTIONS

/LINK 1S OFF

/FIKST IN ALDEESS 1S BEGINADDRESS
/54VE INPUTPOUINTEER

/S5KIP IF MOVE TO LOwWkEK COHRE

/TO HIGHEL COREs INC = -1

/S50VE INCKEMENT

/SET UP UUTPUTPOINTER

/OND SAVK

/GET & WORD

/ZANL ST0rE IT IN LESTINATION BLOCK

ZINCHEMENT INPUTPOINTER

16



/
MOVRET,

AL
LCA
157
JMP

157
JMP

MOVE~1
MOVE-3
% OVE-2
M VL O0P

MOVE

I

M OVEk

ZINCheMENT QUTPUTHOINTED

ZINCEHEMENT #OELCOUNT
/0GAIN TF NOT ZEEO

/58T UP LKETUENADDRESS
/HLTURN



/209 FINALY PunCl wlTh e Irvlhl SETTING

/THREE SUBEOUTINES TO PUNCTT AN Akcbdd Ub CUrbk TN BINAKY
/LOALER FOIMATe PIEBLL Sp1TINGS ANL URT Gl SRTTINGS

/ARE BEING PUNCHEL AT EACH ENTRYS CHECASUM IS5 PUNCHLRL

/ AHEN PUNCHK IS CALLERL.

/THE ROUTINE CAN TAXKL DATA piON A LIFFREREENT PIRLD.

/1T CAN OFEREATE IN ALL FIERLLS. SEVERAL USES APPLY:

/1) NOEMAL USk. THE LATA IS LOCATEL IN THE SAME FIELL OR
/STRANGE FIELLe ENTERK WITH FIELD IN ACS LINK=0

/2) THE CODE 18 IN SAME FIELD AS RBINPUN, ONLY A DIFFERENT
/FIELD SETTING NEEDS TO0 Bk PUNCHEDLe ENTER RINPUN

/WITH FIELD IN AC AND LINK=1.

/3) THE CODE HAS BEEN MOVED IN CORke THE FIKST LOCATION
/1S5 NOT NECESSARILY THE ORIGIN. NOW ENTEK BINPUN WITH
/AC=FIELD FOE SETTING; LINK=1; SET ORIGIN UNEQUAL TO
/FIRST LOCATION IF THIS IS ThUk.

/EXAVMPLE OF NORMAL USE:

/
/ JMS LEADER /PUNCH LEADEKs CLEAR CHECKSUM
/ CLL ‘
/ TAD (0010 /F1ELD 1
/ JMS BINPUN
/ ORIGIN /IN NORMAL USE=FIKST LOC.
/ FIRST LOCe
/ LAST LOC.
/ JMS PUNCHK /PUNCH CHKSM ANL THAILEHR
RINENDs 0 /LAST LOC. TO PUNCH
6201
100
300 /FOR FIELD SETTING
0 /TEMP. STORAGE

BINPUN, @
DCA BINPUN-1

SZL /SET UP DF IF LINK=0
JMP BIN3
TALD BINPUN=-1
TAD BINPUN=4 /MAKE CDF
BING, DCA RINZ
TAD BINPUN-1 /MAKE FIELD SETTe ANL PUNCH
TAD BINPUN=-2 = /NOTE!MWIELD SETTe NOT IN CHECKASUMY!
JMS TYPE '
TAD I BINPUN /GET ORIGIN

157 BINPUN
DCA BINPUN-1

TAD BINPUN-1 /PUNCH ORIGIN
J¥S BINLH /LEFT HALF

TAD BINPUN-3 /+100 FOR ORIGIN
JMS BINCHK

TAD BINPUN-1 /RIGHT HALF AND PUNCH
AND RINLH-1 :

JMS BINCHK

TAD I BINPUN /SET UP POUOINTER

DCA BINPUN=-1

ISZ BINPUN

TAD I PINPUN /GET END
LCA BINEND
EINZ2,» CLF 0 /0VEELAIL BY CDF STRANGE FIELD
TAD I BINPUN-1. /GET DATA
JMS BINLH /PUNCH LEFT HALF

18



‘UMS BINCHK

1740 I BINPUN-1 /PUNCE EIGHT BALF
AND BINLH-1

JMS PRINCHK

TAD BINEND /END REACHLL?

clA

CLL

TAD RINPUN-1

187 BINPUN-1

SNL CLA

JMP RBINZ2+1 /NOs TAKE NEXT LATA
RIF /YESs RESTORE Lk

TAD BINPUN=-4

DCA o+1

CLF 0 /CVERLALD

1Sz BINPWN
JMP I BINPUN
SPA CLA

/GET LEFT HALF OF THE AC
17
RINLH» %]
RTR
RTR
RTR
AND BINLH-1
JMP I BINLH

/UPDATE THE CHECKSUMs ANL PUNCH FRAME

4 /CHECKSUM
RINCHK, @ /ENTER WITH 6 BIT FhAME IN AC
LCA BINLH /USk BINLB TEMPORARILY
TAD BINLH
TAD BINCHK-1 /UPDe CHKSM
CCA BINCHK-1
TALDL BINLH

JMS TYPE
JMP I BINCHK

/PUNCH 109(8) LEADER ORI THAILEN HOLES3 CLEAE CHECKSUM
200
LEADERs 0
TAD RPINPUN-3 /USE CHAKSM AS NREG COUNT
Cia
DCA BINCHK=1
TAD LEADKR=1

JMS TYPE
157 BINCHK-1 /KEADY 2
JMP -3 /NO
JMP I LEADLER IYLS

/PUNCH CHECKSUM;PUNCH TRAILEKS CLEAR CHECKLSUA

PUNCHKX, 9
TAD BINCHK-1 /GET CHRCKSUM
JMS BINLH
JMS TYPE
TAD BINCHK-1
AND BINLH=-1
JMS TYPL
JMS LEADER /CLEARS CHECKSUM
J¥P I PUNCHK 19



/010 PAL ¢iESSAGE PLHEINTRR
/PRINTS A %BESSAGE CULKD WITH THE PAL PSEULO=OP
/'TEXT'e PAL3 AnNDL PALYE CUMPATIBLE

/

/ JMS PEMESG

/ MESG

/ KETUEN /AC=0
/

/MESG, TEXT 'ABC82' /COLLD AS @1@23@}7@;620@

71 /A SK
=40 /T0 TEST
240 /TO MAKE ASCII
100 /TO0 MAKE ASCII
o /PACKSWITCH @=LEFT;7777=R
G /POINTER
PREMESG, 0
cmMa /SAVE POINTEK(-1)

TAD I PRMESG
pCA PRMESG-1

157 PRMESG /FOR RETURN
PRM1, cua
DCA PRMESG-2 /PACKSW=RIGHT
157 PRMESG-1 /NEXT WORD
TAL 1 PRMESG-1 /FETCH AND ROTATE 6
ETR
KTR
RTR
PRM2, AND PRMESG-6 /MASK 6 BITS
SNA
JMP 1 PRMESG /7ZEKO0 ENDS THE LIST
TAD PRMESG-5 /<L 7
SPA
TAD PRMESG-3 /YES ASCII 301-337
TAD PRMESG-4 /NOs ASCII 240-2717
JMS PRINT
1SZ PRMLESG-2 /LEFT OE RIGHT?
JMP PRMI1 /LEFT

TAD 1 PREMESG-1 /KIGHT
JMP PRME2

20



/%11 GENEEAL BLANCH KOUTINE

/BEEANCH BHOUTINE BHANCHES NCCORDING TO THE CONTENTS
/0F THE ACs CO4PAREL 10 EACH ITEM OF A LIST.

ZEXIT FPROM BRANCH IS AL wAYS WITH AC=0

/
/ TAD AC
/ JMS BHANCH
/ LIST-1
/ RETURN IF NOT IN LIST (AC=0)
/
/LIST, 212
/ [LF /1F "CHAR"=212,PROGEAM JUMPS TO "LF"
/ 215
4 CR3 ETC LTCooevoes
/ 1% /0 1S LIST TEHRMINATOR!IIEINY
G /A0
? /HEANCH PUOINTEREK
BRANCH, @ ¥ENTEE WITH AKGUMENT IN "CHAK"

LCA BEANCH-=2
TAD I BHANCH
157 BEANCH
DCA BRANCH=-1 /INIT POINTER
BRANC» 152 BEANCH-1
TAD 1 BRANCH-1 /PETCH ELEMENT FRM LIST

SNA /ENDL OF LIST?
JMP 1 BEANCH /YES
Cia

TALD BRANCH-2

157 BKANCH-1

SZA CLA :
JMP BRANC /NOs TRY NEXT
TAL I BHKANCH-1 /YESs GO TO IT
bCA BRANCH

JMP 1 BRANCH

N
p)



/212 CHECKX 1k OCTAL
/EOOTINE CHECKXS WHETHEK THE AC IS AN OCTAL Llwlie.

TaL CHAEACTER

JMS OCTCHK
NOT OCTAL EETULN /8C=9
OCTAL HKETURN /2C=0)

NN NN N

10
-270
OCTCHK, 0
TAD OCTCHK-1
SMA
JMP 0CT2
TAD OCTCHX=-2
SPA CLA
JMP 1 OCTCHK
157 OCTCHK
0CT2» CLA
JMP 1 OCTCHK
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/51D LOGICAL OPEKATOHS 0N 140 NUMHEERS

/THE kESULT OF LOGICAL

/AND (MASKING)
/ .
/
TAD A
AND B

/INCLUSIVE OR
/SETS BITS B IN A
/

TAD A

crA

AND B

TAD A

/CLEAK BITS B IN A
/

/
TAD B
cva
AND A
/N OF
/
/
TAD A
cMAa
DCA TEM
TAD B
CMA
AND TEM
/NAND
/
/
TAL A
AND B
cMa

/EXCLUSIVE ORk

/

/
TAD A
AND B
cma
DCA TkM
TAL A
AND TEM

TAD B
ANL TEM

OPEHNTTIONS

A
B

oy

nmp

umD

wmD

WD

1019
1106
1062

1210
1100
1110

1010
1120

pel1o

1010
1100
nogl

1610
1190
N1l

1216
1100
7110

IS Iw

23
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/A14 PES=-0S/8 OPTION LECOLER

/CHRECKS THE OPTION, SPECIFIRD IN THI. AC ANL CAUSES
/0 REETURN, DEPENDING ON WHETHEE THE OPTION HAS EREN
/SET

/O0PTIONS IN 0S8 KESIDE IN FIELDL 1 LOC 7643-7645 :

/

/77643 A B C DL EF GHI JKL ASCII 301-314

/77644 ¥ N OP Q@ R S TUV wX ASCII 315-330

/7645 Y 2 @1 2 3 45 6 7 8 9 ASCII 331,332,260-271
/

/ TAD (16 /CHECHK OPTION 16 (N

/ JMS OPTION

/ OPTION NOT SET ELTURN/ZAC=0

/ OPTION SET RETURN /AC=0

/

OPIMl, 7777

=14 /=12C10)

7642 /P OINTEE

@ /TEMP. STORAGE

7642 /COUNTEKRs ALSO POINTEK
OPTION, @ /ZENTER WITH POSITION IN AC

pcaA OPTION-2 '

TAL OPTION-3 /KESTORE COUNTER

DCA OPTION-1

TAD OPTION-2 /SUBTHACT 12 TO FIND WORD

TAD OPTION-4
152 OPTION-1

SMA SZA

JMP -3

TAD OPTM1 /FOR L AND X

DCA OPTION-2 /56VE KREMAINDER MODULO 12
CLL CML /6ND KOTATE ONE RIT INTO POSITION
RAL /KOTATE FUKTHER

1572 OPTION-2

dMP -2

CDF 10 /AND WITH OPT WORD FIELD 1
AND I OPTION-1

CDF 0 :

SZA CLA

152 OPTION ZIN CASE IT HAL BEEN SET

JMP I OPTION
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/%015 PRINT

Tw0O LIGITS IN DRCIMAL

/THE VALUE OF THE AC IS PHINTEDL IN TWO DIGITS
/CORKECTLY IF < 99(DECIMAL).

/

/ TAD
/ JMs
/

(VAL UE
PRNT2

RETURN

260
-12
14
@
PRNT2, 0
pCA
TAD
TAD
SPA
JMP
152
JMP
CLa
TAD
TAD
JMS
TAD
TAD
JMS
DCA
JMP

PRNT2-2
PRNT2=-2
PENT2-3

e+ 3
PRNT2-1
PENT2+1

PRNT2-1
PRNT2=-4
PHRINT

PRNT2-2
PRNT2=4
PRINT

PENT2-1
I PENT2

/AC=0

/T0 MAKE ASCII
/1% DECIMAL
/TEMP STORAGE
/COUNTER

/TKY SUBTRACT 10 UNTIL OVFLO

/SUBTEACT FURTHER

/PRINT HIGH ORDER DIGIT

/EESET COUNTER
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/016 PEINT THE PS8-0S8 DATE

/THE DATE IS PRINTED AS: A7/17/72

/THE ROUTINE MAKLS USE OF PENTE> TO TYPE Tw

/DECIMALSe KEQUIKES ROUTINES PENTZ2 AND PRINT.
/DATE 'IN 0S8 IS STORED IN LOC 7666s FIELD 13

/

/7666 MMMMDDDDLDYYY /M=MONTHs D=LAY,Y=YEAR

/ JMS DATE
/ RETURN /AC=0

DATMs 7 /MASKS

17

37

/257 /SLASH

106 /79 YEARS

o /5TORAGE .

7666 /DATE LOC. IN 0S8
DATE, @

CDF 10 /PICK TH E DATE

TAD 1 DATE-1 "

CDF 0@

DCA DATE-2

TAD DATE-2

CLL RTL /SHIFT MONTH OUT

RTL

RAL

AND DATM+1 /AND (17

JMS PENT2

TAD DATE-4 /PKINT SLASH

JMS PKRINT

TAD DATE-2

RTR /SHIFT MONTH OUT ANL PRINT

RAR

AND DATM+2

JMS PENT2

TAD DATE-4 /SLASH

JMS PRINT

TAD DATE-2 /NOW THE YEAR

AND DATM

TAD DATE-3 /+70

JMS PRNT2

JMP I DATE



/?17 PHINT THE ACKAS 4 FOCAL LINENUMBEK

/THE VALUE OF THE AC IS

PRINTEL A5 IN FOCAL:11.35

/XXeYY STORED AS FOLLOJS: XXXXXYYYYYYY IN 1 WOLL.
/IF YYYYYYY>99 STRANGE DIGITS OCCUR AS IN FOCAL.
/REQUIRES ROUTINES PRNT2 AND PRINT.

TAD
JMS

NN NN

PRNTFM» 37
177
256
@

PRENTF» @
DCA
TAD
CLL
RTL
RTL
AND
JMS
TAD
JMS
TAD
AND
JMS
JMP

VAL UE
PRNTF

RETURN

PRNTF-1
PRNTF=-1
RTL

PENTFM
PRNT2
PENTF=-2
PRINT
PRENTF=-1
PRNTFM+1
PRNT2
I PRNTEF

/AC=0
/MASKS

/PERI ODe«

/STORAGE

/1SOLATE AND PRINT HIGH ORDEEK

/AND (37

/NOW L O4 ORDER
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/218 PIINT 4 LECIMAL LIGITS USING ROUTINE PRNT2
/THE CONTENT OF THE AC IS DIVIDED BY 168010)
/GIVING TwO LOW OniLki DIGITS AND 2 HIGH ORDEK.
/THESE ARE PRINTED BY PENTZ2. '

NN NN

PRNT4,

TAD VALUE
JMS PENT4
RETURN

7634

14

1]

1%

DCA PRNT4-2
CLL

TAD PRNT4-2
TAD PRNT4-3
SNL

JMP «+3

1SZ PRNT4-1
JMP PRNT4+1
CcLa

TAD PRNT4-1
JMS PRNT2
TAD PRNT4-2
JMS PRNT2
DCA PENT4-1
JMP 1 PRNT4

/6C=0

/-100C12)

/STORAGE AND LOW ORDEER
/HIGH ORDER COUNTER

/TRY TO SUBTRACT 100 UNTIL OVERFLOW

/PRINT HIGH OKRDER DIGITS
/PRINT LOW OKDER DIGITS

/RESET COUNTER
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/019 SUBLKOUTINE EEALDS A LRCIMAL NUMBER FLOY4 bYDL
/BUKBOUT KEMOUES NUMBEhR COMPLETELY

/
/
/CAaLL $JMS DECINP
/ EETURN WITH NUMBER BINARY IN AC
/
/
LECINP,> O
cLa
DCA DECNUM /CLEAR REGISTEK
JMS READ /READ CHAR FROM KEYBOAKD
TAD CHAR
JMS PRINT /PRINT THAT CHAR
TAD CHAR /GET CHARACTER
TAD M377 /15 1T RUBOUT?
SNA CLA .
JMP DECINP+1 /YES READ ALL OVER AGAIN
TAD CHAER /N0
TaD M260
SPA /CHAR>=260"7
JMP DECOUT /NO> CHARACTER 1S DELIMETER
TAD M12 /YES
sMA CLA /CHAR<2727?
JMP DECOUT /NOs CHAR 1S DELIMETER
TAL DECNUM /YESs CHAR 1S FI1GUKE
CLL RAL
DCA DECTMP /NUMB o %2
TAD DECTMP
RTL /NUMB*§
TAD DECTMP /NUMB* 8+NUMB*2=NUMB*10
TAD CHAR /ADD LAST FI1GURE
1aD M260
DCA DECNUM /DECIMAL NUMBER
JMP DECINP+3
/
DECOUT» CLA
TAD DECNUM
JMP 1 DECINP  /EXIT
/.
/VARIABLES
/
DECNUM» @
DECTMP, @
/
/GENERAL CONSTANTS
M12, -12
M260s -260
M377s -3717
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/020 DECIMAL PRINT ROUTINL,
/PRINTS AC DECIMAL IN 4 DIGITS
/MAX NUMBER = 4095 DECIMAL
/SKIPS LEADING ZERO'S

/
LPRT»s 4]
DCA DPRREG /SAVE AC IN PRINTHEG.
TAD DPRINS /GET INSTRUCTION
DCA DPRPTP /PUT INSTR. ON POINTER
TAD M4
DCA DPRFAC /4 DIGITS
DCA DPRFL /CLEAR PRINT © FLAG
DpCA DPRFIG /CLEAR DIGIT
DPRSUBs CLL
TAD DPRREG /PICK UP SAVED AC
DPRP TPs» TAD DPRTEN /SUBTKACT POWER OF TEN
SNL /REMAINDER POSITIVE?
JMP e+ 4 /N0O> PRINT DIGIT
pCA DPRREG /YES>, SAVE REMAINDER
1SZ DPRFIG /DIGIT:=DIGIT+1
JMP DPRSUB /REPEAT SUBTRACTI ON
CLA CLL
TAD DPRFIG /GET DIGIT
SNA /6 ZERO?
JMP DPRZRO /YES
DPRIN, TAD C260 /NOs CONVERT TO ASCII
JMS PRINT
1SZ DPRFL /MAKE NOT EQUAL ©
DPRIN1,1SZ DPRPTP /MODIFY INSTR ON LPKPTP
1SZ DPRFAC /PRINTED 4 DIGITS?
JMP DPRSUB-1 /NOs PHINT NEXT DIGIT
JMP 1 DPKT /YESs RETUEN
/
DPKZROs TAD DPRFL
SzA CLA
JMP DPRIN
JMP DPRINI
/
DPRREGs 0
DPRFL, O
DPRINS» TAD DPRTEN
DPRFAC, @
DPRF1G» @
DPRTEN, 6230 /-1000
7634 /=100
7766 /=10
7717 /-1

/

/GENERAL CONSTANT
4, -4 -
C260, 260
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/521 SUBLOUTIQM 10 #rINT DOUBLE LENGTH LECIMAL

/
/UNLLLS

/ M0ST
LEAST
NUMBEE
BERTURN

/
/
/
/
/
L‘UEC?‘;J: 1]
Tap
LCA
Dca
157
TAD
Dca
157
TAL
DCA
1572
TAD
5] 072
TAD
DCA
TAD
DCa
bvcAa
CLL
TAD
TAL
pca
RAL
TAD
TAD
SNL
JMP
DCA
1S7
JMP
CLAa
TAD
Cla
TAD
DCa
TAD
5zZA
JMP
TAD
SZA
JMP
IAC
TAD
SMA
JMP
TAD
TAD
SPA
JMP
TAD
JMP

DDSUR,

J¥S LDECP

SIGNIFICANT PART

I DDECPL
DX

DDFD
DDECPER

I DLECFER
DDX+1
DDECPR

1 DLLECPR
DDNDIG
DDECPR
DEATFL
DLPTPL
DDA TPH
DDPTPH
10
DDNFAC
DDIGIT

DDX+1
1 DDPTPL
LDX+1

IN1D).4
1 DDPTPH

ot 4
DDX
DDIGIT
DDSUB

I DDPTPL

DDX+1
DDX+1
DDIGIT

DDPDIN
LDPD
CLA
DDPDIN

DDNFAC
cLa
DDPUIN
DLNFAC
DDNDLIG
CLA
LDPTIN
C249
DDFPE

SIGNIFICANT PAKRT
OF DIGITS TO BE PRINTED <=8 )

/FETCH MOST SIGNIFICANT PART
/SAVL

/CLIi NUMBe OF PHINTEL DIGITS
/FETCH LEAST SIGNIFICANT PAET
/SAVE

/FETCH FORMAT

/COREECT KETUERN
/ALDEESS 190-POWEK LOW
/POINTER 10-POWER LOW
/ALDEESS 10-POWER HIGH
/POINTER 10-POWER HIGH

/FACTORISE 8 DIGITS
/CLEAE DIGIT

/L SIGNIFIC PART OF NUME.
/L. 0W PART FACTOK

/STOER

/0VEEFLOW IN AC

/M SIGNIFIC PART OF NUMEe.
/JHIGH FACTOR

/RESULT NEGATIVE?

/YES
/STORE RESULT OF SUBTEBACTION
/NOs STEP UP DIGIT

/SUBTRACT 2-LENGTH AGAIN
/CLEAR BEFORE CORRECTION
/10-POWER LOW

/MINUS

/CORKECT LAST SUBTRACTION
/STORE

/GET DIGIT

/=07

/NO

/ALREADY PRINTEL?
/YES

/6LL LI#D0o= 072
eSS

/NEGATIVE VALUR
/POSITIVE VALUE
/SPACLE?

RS
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LOPPLINS 1524 L
TAD

LD
caen

DDFPRs JMS PRINT

DDPTIN,ISZ D
15Z
157
JMP
TAD
cIlAa
TAD
SPA
JMP
TAD
DCA
CLL
JMP

/

/

DPTPL
DDP TPH
DDNFAC
DbSuB-1
bDPD

DDNDIG
SNA CLA
e+ 3
DDNDIG
DDPD

1 DDECPE

/CONVEET TO ASCII
/PRINTILIGIT

/STEP UP POINTER LOWV
/5TEP UP POINTEKR HIGH
/READY FACTORIZE?
/NOs NEXT DIGIT

/EXITs END PUNCHOUT KOUTINE

/CONSTANTS PUNCH OUT ROUTINE

DDATPLs DDTPL
DDATPH, DDTPH

DDPTPL, O
DDPTPH, 0
DDX» 7]

%}
DDNFAC, Q2
DDIGITs 0O
DDTPL>» 4600

6700

4u540

4360

6030

7634

7766

77117
DDTPH» 3166

7413

7747

7775

7777

7777

7777

7777
DDPD>» @
DDNDIG, 2
/

/GENERAL CON
M1@> -10

C240, 240
ceen, 260

STANTS
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/722 OCTAL PRINT ROUTINE
/NONSIGNIFICANT ZERO'S BECOME SPACES

/
/ CLAa .
/ DCcAa OCTHIG /CLEAE FLAG PFIGUKRE PFRINTRD
/ DCa OCTSFC /CLEAK SPACE-COUNTEL
/ TAD NUMBER
/CALL :JMS OCTPERET / WITH NuUMBeL IN AC
/ RETURN AC=¢ /1F NUMBER=Q>
/0CTSPC=45 = # OF SPACES TO PRINT
/ I1F NUYMREK IS ZERO»> OCTSPC=4 IS #SPACLES TO PKINT
/
OCTPRT, 0
RAL = /ROTATE IN LINK
pca OCTTMP /TEMP. STORAGE
TAD M4 /4 OCTADES
DCA OCTCNT
OCTPRO>» TAD OCTTMP
RAL
RTL
DpCa OCTTMP /STORE HESULT
TAD OCTTMP’ /GET IT BACK
AND C7 /MASK OCTADE
SNA CLA /ZERO ?
JMP OCTZ ER /YES
1TAD OCTSPC /NO> SPACES TO PRINT?
SNA
JMP OCTNUM /NOs GO PRINT FIGURE
cla /YESs SET COUNTER
pcaA OCTSPC
TAD C240
JMS PRINT /PRINT THE SPACES
157 OCTSPC
JMP o=3
OCTNUMs CLA IAC /SET FLAG FIGs PRINTEL
DCA OCTFIG
TAD OCTTMP
AND C7 .
OCTOPR, TAD C260 /MAKE THE FIGURE
. JMS PEINT
OCTPR1s» 157 OCTCNT /READY ?
. JMP OCTPHO /NO
JMp I OCTPRT /YESs EXIT
/
OCTZER», TAD OCTFIG
sza CLA /FI1GURES PRINTED ?
JMP OCTOPR /YES,PRINT THIS ZEHO TOO
1SZ O0OCTEPC /NO COUNT AS SPACKL
JMP OCTPRI1 :
/
OCTTMP, &
OCTCNT» @
OCTSPC, 0
OCTFIGs @
M4, -4
C7» 7
ceaws 240
C260, 260 33



/723 DOUBLE WORD OCTAL PRINT KOUTINE
/USES ROUTINE OCTPR

/CALLING:JMS DOCTPR

/7HIGH ORDER NUMBER

/L.OW ORDER NUMBER

/RETURN AC=0

/
DOCTPR» @
CLA
pca OCTFIG /CLEAR FLAG FIGURE PRINTED
DCA OCTSPC /CLEAR SPACE-COUNTER
TAD 1 DOCTPR /HI GH ORDER PART
1SZ DOCTPR
JMS OCTPRT /PRINT OCTAL
TAD 1 DOCTPR /L OW ORDER PART
157 DOCTPR
JMS OCTPRT /PRINT OCTAL
TAD OCTSPC
clAa
SNA /SPACES TO PRIT?
JMP I DOCTPER /NO, EXIT
1AC /YES>» NUMBER IS ZERO
DCA OCTSPC /PRINT SPACES
TAD C240
JMS PRINT
1872 OCTSPC
JMP -3
TAD C260 /AND A """
JMS PRINT
J¥P 1 DOCTPR /EXIT



/024 SUBROUTINE THANSLATES TELEX 10U A5CT1
/
/CALL $JMS TLXAS WITH TELEX CHARACTRE Ix AC

/ RETURN CHARKACTEX IS SHIFT »
/ RETURN WITH ASCII CHARACTER IN AC
/

/WHO 1S TRANSLATED AS §
/? 1S TRANSLATAD AS *
/BELL 1S TRANSLATELDL AS 3

/
TLXAS» o
AND €37 /UASK 5 BITS
DCA TLXTMP /TEMP. STORAGE
TAD TLXTMP
SNA
JMP TLXOUT /BLANK
TAD M2
SNAa
JMP TLXCR /CARKIAGE RETURN
TAD M6
SNA
JMP TLXNL /NEW LINE
TAD M23
SNA
JMP TLXSWI1 " /FIGURESHIFT
TAD M4
SNA CLA
JMP TLXSW® /LETTERSHIFT
TAD TLXTMP /GET CHARACTER AGAIN
TAD TLXLA /ADD LISTADDEESS
DCA TLXTMP /TEMP STORAGE
TAD TLXSW /WHICH SIDE?
Sza CLa
JMP TLXKGT /RIGHT SIDE
TAD 1 TLXTMP /GET ASCI1 6 BIT
RTR
RTR
RTR
TLXMS> AND C77 /MASK 6 BIT
TAD M4o
SPA
TAD C1@0 /CHAR<40: 3B00<=CHAR<=337
TAD C240 /CHAK> 4D :240<=CHAE<=277
TLXOUTs 1SZ TLXAS /NORMAL RETURN
JMP 1 TLXAS :
/
TLXRGTs TAD I TLXTMP
JMP TLXMS
/
TLXSWls IAC
TLXSW@s DCA TLXSW /REMEMBER WICH SHIFKT
JMP 1 TLXAS /JEETURN SHIFT
/
TLXCH» TAD C215
JMP ILXOUT

TLXNL> TAD C2a12
JMP TLXO0UT

/

TLXLAS TLXLST

TLXLST, @
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71

/0
/5PACH
/H
/N
/M

/L
/R
/G
/1
/P
/C
/v
/Lk
/7
/D
/B
/S
7Y
/F
/X
/8
/W

/7d

/4
/0
7K

2400
C37» 37
1771
440
1036
1654
1556
M4z - 40
1451
2264
D735
1170
2060
372
2675
"563
3253
pa17
2252
2347
3166
0633
3057
@155
2762
1273
Cl100, 100
25617
2161
1350
/
/VARIABLES
/
TLXTMP»> 0
TLXSW»
/
/GENERAL CONSTANTS
M2 -2
M, -4
M6, -6
M23» -23
C77> 177
cala, 212
c215,» 215
Ca40» 240

=R e
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o o) E ok WUl e
* O
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(2]
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=
-
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e
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JEES SUY 0D Ve YO ThaNSLATE TeRLEY CHali TO ASCII
/
/CALL: JMS TLrAGL

/ ERETULRN IF SHIFT CRARACTRY
/ FETURN
/

TLXAS1, @
AND TLX37
LCA TLXTWP /5TORYE
TAL TLXT¥P
TAD TLXM37

SNA /JLETTERSHIFT?

JMP TLXLSH /YESs SET SHIFT
TAD C4

SNA CLA /FIGURESHIFT?

JMP TLXFSH /YESs, CLEAK SHIFT

TAD TLXTMP
TAD TLXSH
TAD TLXLST
DCA TLXTHME
TAD I TLXTMP
157 TLXASI1
J¥MP I TLXASI1
/
TLXLSHs TAD TLX40
TLXFSHs, DCA TLXSH
J¥MP I TLXAS1
/
/
TLXLSTs o+1
2000 /BLANK
)
ne1s5 /CR
II9
paay /SPACE
72000

00,

0'.

pa212 /LF
(1] )

'04

Baann

008

"E’

Tte
.

B2ns /iU

"7

e

'l6

Lol

ll/

"o

2207 /PELL
TLXSH, 0

00'7

"l

37



TLX 4%

TLX37»

TLXM37»

" (
40)
ane

"'I
uels
12} O A
" /SPACE
l'H
'ON
"L',l
pele
lIL
IIR
lQG
COI
'l'F)
llC
'lv
“E
"Z
'?1)
'!B
S
l'Y
I!F
'.X
I'A

" "l
"d

37

DQU
"Q
I'K
-37

/Ch

/LF

/VARIABLES

/

TLXTMP, @

/

/GENERAL CONSTANTS

/
C4,

4



/726 ROUTINE TO TRANSLATE ASCIT TO TELEX
tJMS ASTLX
RETURN

/CALL
/
/

/PRINT A LETTEESHIFT

/

/BEFORE FIRST CALL INITIALIZbt ASISETI=4 AND

/NOT EXISTING CHARACTEKS Aki rIRINTEL AS BLANK

/6L TMODE 1S TRANSLATEL A5

FIGURESHIFT

/EUROUT IS TRANSLATEL AS LETTERSHIFT

/
ASTLX»

ASTBIG,

ASTPSH,

ASTOUT,

/
ASTSHEFS

ASTLAS
ASTLST,

4
bCa
TAD
AND
SNA

JMP
1TAD
pca
TAD
‘TAD
SMA
JMP
TAD
RTR
RTR
RTR
SKP
TAD
DCA
TAD
AND
SNA
JMP
AND
s7.A
JMP
TAD
SZA
JMP
cLa
bca
TAD
TAD
Jms
TAD
AND
JMS
JMP

TAD
SNA
Juip
JMP

ASTTMP
ASTTMP
c77

ASTOUT+2
ASTLA
ASTHLP
ASTTMP
M300

CcLAa
ASTBIG

I ASTHLP

I ASTHLP
ASTTMP
ASTTMP
Cr1

ASTOUT+2
C40

CLA
ASTSHF
ASTSFT
CLA
ASTOUT

CLL IAC RTL

ASTSKFT
ASTSFT
C33
PRINT
ASTTMP
c37
PRINT

I ASTLX

ASTSKFT
cLa

ASTOUT
ASTPSH

ASTLST

12154517
0030
2023

/8

/74
/E

/TEMP. STORAGE

/aKkE 6 BIT

/BLANK=BLANK
/LISTADDEESS
/LISTADURESS + 6-BIT CHAR

/CBAR>=3803 RIGHT HALY OF LIST
/CHAR< 3@ LEFT HALF OF LIST

/TEMP. STORAGE

/NOT EXISTING IN TELEX:RELANK
/GET SHIFT BIT

/WHICH SHIFT

/iiUET BE FIGUKES

/MUST BE LETTREKS

/1S 1T LETTELS?

/YES>PHINT CHAR

/+453N0, MAKE AND PRINT

/MiAKE SHIFT
/PRINT

t
/0SK 5 RITS
/PEINT
/EXIT

/MUST BE FIGURES
/1% 11T FIGURES?
/YES>PRINT CHAR
/N0, MAKE AND PRINT
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68 W)
LGB ER
6227
pBee6
7213
BEesS
Aol 4a
132
NN36
?p11
naaT
@Anne6
#eaAa3
A1 s
PB35
npl12
o4
Gpol
neE34
w17
2031
aneT
72025
pnel
2000
2000
Auao
aeen
eene
?2ani
AHRN
GA0a
GL6E0EG!
2000
161500
aaEno
L0
7600
5108
ABeo
6130
4600
160600
4776
67160
S500
1500
1100
6000
5200
4100
65M0
T400
S54¢¢
4300
5600
%1353
it}

/i

/L
VAV PR
/F
/RELL, G
/H

/1
/NLs J
/K

/L,
/Clis ™
/N

/70

/P

/0

/K

/S

/T

/U

/v

/W

/X

/Y

/7,

/t

/ N\

/]

/1t
/-
/5PACH
/
Vil
/#
/%
/%
/&
VA
/<
/)
/%
/+
/s
/-
/e
/7 7/
G
/1
/72
/3
74
/5
/6
77
/8
/9
/:

.
»

/<
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5773 /=5 ALTMOD=FIGSHIFT

Aunpo />
6337 /7 DUBOUT=LETTErSHIFKT
/
/VARIARLLS
/
ASTSFT» O

ASTTMP» ?
ASTHLP» 0

/

/GENERAL CONSTANTS.
/

C33» 33

C37» 37

Cat» 40

C71> 77

309, -390
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/7027 INTERRUPT OUTPUT HAW!LEDL
/41TH HEAD-TAIL COUPLED BUFFcol:

/
JINITIALIZE ONCE ROFIPT:=®ir & 1:=RJkkER
/ : BUFIBO: =¢
/
/
/CHARACTEE HANDLENX
/
/CALL :JMS BUFINP WITH CHAK IN AC
/ RETURN AC=0
/
/
BUFINP, 0
pCA BUFTMP /TEMPe STORAGE
TAD BUFIBRO /INPTR REHIND OUTPTR?
sNa CLA
JMP BUFPUT /805 STOKE CHAKACTER
TAD BUFIPT /YES
Cla
TAD BUFOPT ZINPTR = OUTPKT 7?7
SNA CLA .
JMP BUFINP+2 /YESs wWAIT FOK PLACE TO STORL
BUFPUT»>+~ TAD BUFTMP /N0Os GET CHAR
DCA I BUMIPT
1.5Z BUFIPT
TAD BUFBUS /PRINTEK BUSY?
SNA CLA
6046 /N0, INIT WITH AC=0
IAC /YES> SET PRINTER BUSY
DCA BUFBUS
TAD BUFIPT
TAD BUFBND /ENDL OF BUFFER?
SZA CLA
JMP 1 BUFINP /NQOs EXIT
TAD BUFADK /YES>POINTER TO HEAD
DCA BUFIPT
I1AC /BND SET INPTE BEHIND OUTPTK
Lca RUFIBO
JviP I BUFINP /EXIT
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/028 DEVICE INTERRUPT HANLLER

/
/CALL + JMP PUFOUT /UEVICE INTERKUPT LETECTEL!
/ ROUTINE RETUBNS TO INTELHUPT KESTORE “EXIT"
/ .
BUFOUTs CLA
6042 /CLEAR DEVICE FLAG
TAD BUFIPT
Cla
TAD BUFOPT /INPTR = OUTPTR ?
S746 CLA .
JMP BUFGET /NOs GET CHAK ANL PRINT
TAD BUFIBO /YES, INPTE BEHIND OUTPTK?
S7ZA CLA
JMP BUFGET /YES» GET AND PRINT
pCA BUFBUS /NO> PRINTER READY
JMP EXIT
/
BUFGET» TAD I BUFOPT /GET CHAR
187 BUFOPT -
6044 /PRINT CHAR
cLA
TAD BUFOPT
TAD BUFBND /END OF BUFFER?
sza CLA
JMP EXIT /N0 END OF ROUTINE
TAD BUFADR /YES>POINTER TO HEAD
DCA BUFOPT
DCA BUFIBO /RESET INPTK BEHIND OUTPTK
JMP EXIT /END OF HANLLING
/ ‘ .
/GENERAL INTERRUPT RETURN ROUTINL
/
EXIT» cLa CLL
/ TAD LINK
/ RAL /RESTORE LINK
/ TAD ACCU /JRESTORE ACCU
/ 10N ZINTERRUPT ON
/ JMP 1 @ ‘
/VARIABLES
BUFTMP» 0
BUFIBOs @
BUFIPTs @
BUFOPT» 0
BUFBUS» @
BUFBNDs ~BUFEND
BUFADR»> BUFFER
BUFFER» 0
/
* BUFFER+200
BUFENDs @
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905 SUREOTTT e Al s O

AHITES LeCTAR L

/1IN PUOTH DIRECTIONS
/
/CALL sJME LCIAY L
/ DEFINING BITS
/ BL OCKNUMEBEED
/ -# WORLS (12 BITS)
/ BUFFERADDHESS=1
/ ErRrOB RETURN OK LETUENALLEESS
/ NOEMAL KETURN OR HETURNADDEESS
/
/DEFINING RITS:BIT @¢5152 UNIT NUMBERE
/ 3 PA=FOLJAV L 1 =FREVERSE
/ 45 5 6 (NOT USED)
/ 65758 ME4ORY FIFLD
/ 9 B (NOT USELD
/ 16 A=DIRECT HETUEN3 1=INDIRECT
/ 11 A=RbEAD; 1=4kITE
/
DTCA= 6762
DTXA= 6764
DTLRB= 67174
DTRA= 6761
DTSF= 6771
DTRB= 6772
/
DCTAPE, 0@
cLAa

TAD I DCTAPE
DCA DCTCOD
1SZ DCTAPE
TAD DCTCOD
AND C7400
TAD C10
DTCA DTXA
DTLB
TAD DCTWC
DCA I DCTCA
TAD C200
DCTCNTs JMS DCTTEN
TAD I DCTUC
cia
TAD 1 DCTAPE
SNA
JMP DCTMAY
DCTSET» CLL RAL
CLa
DTRA
AND C400
SNA CLA
CML
SNL
TAD Canp
JMP DCTCNT
/
DCTMAY> TADL DCTCOD
AND C420
SNA CLA
JMP DCTRFW
DThA

/UDEFINING BITS
/SAVE

/UNIT# & DIRECTION BIT
/SEARCH MOLE

/170

/CLEAR FIELD REGISTER
/WORD COUNT ADDRESS

/W4ORD COUNT:=BLKXNR ALDRESS
/GO RIT

/TURN DECT AND WAIT FOR FLAG
/1READ NUMBER

/NEG.

/NUMBEE TO FIND

/FO0UNDs CHECK DIRECTION
/SAVE SIGN DIFFERENCE

/DIRECTION BIT

/15 FORWARD

/1S RLVEKRSE

/CHANGE DIRECTION
/LIRECTION OK» NEXT NUMBEER

/UNIT# & DIRECTION

/ASK DIRECTI ON

/4UST Bl FORWARD

/¥MUST HE REVEESE
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DCTRFW,

/
/
DCTEDRS

/
/
LCTTENS»

/
LCTEEES

AND C40¢
SZAa CLA
JMP DCTEDR
JMP DCTCNT
DTRA

AND C4860
SNA CLA
J¥MP DCTRDE
JMP DCTCNT

1SZ DCTAPL
TAD 1 DCTAPE
pCA I DCTWC
1SZ DCTAPE
TAD 1 DCTAPE
pca 1 DCTCA
TAD DCTCOD
DTLB

TAD DCTCOD
RAK

SZL CLa

TAD C20

TAD C130
DTXA

DTSF DTER
JMP -1

1SZ DCTAPE
SMA CLA

1SZ DCTAPEL
TAD LCTCOD
RTR

SNL CLA

JVF «+3

TaL I DCTAPE
DCA DCTAPE
LTRA

AND C200

TAD C2

LTXa

J¥P 1 DCTAPE -

)

DTXA

DTSF DTER
JMP e-1
SPA

JMF DCTERR
cLa

J¥P I DCTTEN

KTL

RAL

CLA CuL

SNL

TAD C486

JMP DCTCNT-1

/1S REVEKSEs, GO READ Ok WhITE
/15 FORWARDs CONT SEARCHING
/MUST Bl FORWARUL

/15 FORWARDs, GO FEADL OFE WRITE
/1S [LEVEKSEs CONT SEARCHING

/-# WORDS
/SET WORD COUNT

/CORE ADDRESS-1
/SET CURKENT ADDRESS

/L0AD FIELD RITS

/READ OR WRHITE?
/URITH
/WUBITE

/ADVANCE TO ERROREETURN
/SKIP 1F EKROR

/NORMAL RETURN

/DIKECT OR INDIRECT?

/DIRECT
/INDIRECT» PKEPARL

/GO BIT

/PESERVE ERNOR FLAG
/STOP TAPE

/REALYs BEXIT
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/

/
/VARTABLES
/ .
pCTCODL»

DCTWCs 7754

LCTCA» 7755

/

/GENEEAL CONSTANTS
/

ce» 2
Clos 10
ceds 20

C1302» 130
CeND» 200
CarD, HG0
CT400s TLDO



/230 SUBROUTINE 1O PACK CHARACTELS (T558)
/THREE CHARACTERS IN TWO #ORLS (TSSE FORMAT)
/JPACKED:s111111112222

/ 222233333333

/

/CALL s JMS PACK

/ ' ADDRESS INPUTREUMPLEL

/ ADDRESS OUTPUTBUFFEL

/ RETURN

/

/REOUTINE USES AUTO INDEX 14 AND 11
/

JFORMAT INPUTBUFFER= 1 CHAK/WED
JLENGTH OUTPUTPUFFER= 200
JLENGTH INPUTBUFFER= 300

/

PACK> @
TAD PCKBFL /-RBUPFEKLENGTH OUTPUTBUFFER
STL FPAER /LR VIDE BY 2
DCA PCKCNT
LCLA CMA /-1
2D I PACK /ABDDRESS INPUTBUFFER
pca 10
157 PACK
CMA /-1
TAD I PACK /ADDRESS OUPUTBUFFER
DCA 11
157 PACK

PCKLOPs TAD I 10 /GET CHAR
CLL R1L
RTL
DCA PCKTMP /TEMPe. STORAGE
T™AD 1 19 /NEXT CHAE
RTR
RTR
bDCA PCKTP1
TAD PCKTPI
AND C17
TAD PCKTMP
pca I 11 /FIRST WORD
TAD PCKTP1 /PICK UP AGAIN
RAR
AND CT740%
TAD I 1@ /NEXT CHAR
DCA 1 11 /SRCOND WORD
157 PCKCNT /BUFFER FULL ?
JMP PCKL OP /N0 PACK NEXT
JMP 1 PACK /YESs, EXIT

/

/VARIABLES

/

PCKCNT» @

PCKTMP, 2

PCKTP1,0

PCKRBFL, -208

/ .

/GENERAL CONSTANTS

Cl7, 17

CT400, T489
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A331 SURFOUTIwE DRCHh

/THEER CHARACI...0 I8
/PACKED: 111111112282

ChHA o ACTTr -5 Ovk 7Y Qe CHES)
140 JOLDS (TSSES PO MAT)

/ 222233333333

/

/

/CALL :JMS PCKSGL WITH CHAR IN AC

/ ADDHESS OF OUTPUTBUFFER

/ RETURN RUFFER FULL

/ EETURN NARMAL AC=0

/

ZINITIALIZE CE PCKSWT: =0

/

/

/

PCKXSGL, @
I1S7 PCKSWT /INITIALIZE?
JMS FCKINI /S
pca 1 PCKARP /30 PUT CHAR IN TEMP BUF
157 PCKEP /INCEHEMENT POINTER
1572 PCKECT /3 CHAR'S IN TEMP BUF?
JMP PCKNRM /N0, NORMAL EXIT
JMS PCKEES /YESs RESET POINTER TEMP. BUF
TAD I FPCKEP /GET FIRST CHAR
157 PCKEF
CLL RTL
RTL )
DCA I PCKPTH /TEMP STORAGE
TAD I PCKRP /GET SECOND CHAR
IS7 PCKRP
RTH
RTE
LcA PCKSWT
TAD PCKSWT /TEMPe STORAGE
AND C17 /05T SIGNe 4 RITS
TAD I PCKPTE
DCA I PCKPTR /FIRST WORD
1572 PCKPTR
TAD PCKSUT
RAR
AND C7400 /LEAST SIGNIFICANT 4 BITS
TAD 1 PCKERP /GET THIRD CHAR
DCA I PCKPTE /5ECOND WORD
157 PCKPTE
JMS PCKRES /HESET POINTER TEMP BUF
157 PCKCNT /LUFFEN FULL?
JMP PCKNEM /N0
DCA PCKSWT /YES SET SWITCH
JMP PCKEND

4

/

PCKNERMs, CMA
DCA PCKSWT /SET SWITCH
157 PCKSGL

PCKENDs 157 PCKSGL
JMP I FCKSGL

/

/

PCKINI» @
DCA PCKSWT /TEMP STOKRAGE
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/
/
PCKRES»

/
/
/VARTABL
/
PCKSWT» 0
PCKPTE, ¥
PCKEPs 9
PCAECT» 0
FPCKCNT» 0

Jiis
TAD
DCa
TAD
STL
DCA
TAD
JUp

4

TAD
DCa
TAD
Lea
Jf"lp

ES

POK S
I PCKSOGL
PCKP TR
PCKBFL
KAK
PCKCNT
PCKSWT

I PCKINI

M3
PCKECT
PCKXERA
PCHEP

I PCKIIES

PCKEBAs PCKRB
PCKBFL, =400
PCKRBs @
4]
5]
/
/GENERAL CONSTANTS
M3» -3
Cl7, 17

CT420, 7460

/5T POINTEE TeMy BU
/7GT BUFFERADDRESS

/BUKFFERSIZE DEVIDED

/TEMF
/TENP

BUF IS 3 WOURDS
BUF ADDFESS
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/732 SUBEOUTINE TO PACK CHADACTERS Ok RBY ONE (T5858)
/THREE CHARACTERS IN TWO WORDS (TS$S8 kORMAT)
/PACKED:111111112222

/ 222233333333

/ B

/CALL :JMS DSOUT WITH CHAR IN AC
/ : RETURN BUFFER FULL

/ RETURN NORMAL

, .

/INITIALIZE ONCE DSPTR TO BUFFERADDKESS
/AND DSCNT:=DSBFL DEVIDED BY 2

/
RSW=TANL
DSRUF=400
/ .
/
DSOUT, @
DCA DSTMP /TEMYMPe STORAGE
RAR
DCA DSLNK /SAVE LINK
‘TAD DSCNTW /FIKST> SECOND OR THIRD CHAR
CLL RTR
SNL SMA CLA
JMP DSFRST . /FIRST CHak OF THKEE
SNL
JMP DSSEC /SECOND CHAR OF THREE
TAD DSTMP /THIRD CHAK
TAD 1 DSPTK :
DCA 1 DSPTR /PUT IN BUFFER
DCA DSCNTW /EESET CHAR COUNT
1SZ DSPTR
1S7 DSCNT ~ /BUFFER FULL ?
JMP DSEX3 /N0s EXIT ‘
TAD DSBFA /YES, KESET POINTEK
DCA DSPTR ,
TAD DSBFL /- BUFFEKLEN GTH
STL RAR /DEVIDE BY 2
DCA DSCNT .
TAD DSLNK /RESTORE LINK
CLL RAL
JMP I DSOUT /EXIT BUFFER FULL
DSSEC» TAD DSTMP
CLL RTL
BSW /BYTE SwAp
AND C77

TAD 1 DSPTK
DCA 1 DSPTR
1S7 DSPTR
TAD DSTMP .
AND C17
BSW
CLL RTL
DCA 1 DSPTR
JMP DSEX2
DSFRST> TAD DSTMP
CLL RTL
RTL
DCA 1 DSPTR
DSEX2, 1S7Z DSCNTW
DSEX3> TAD DSLNK  /RESTORE LINK
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CLL Al

I57 LEOUT

Jiv T pSOUT /NUOMal, #XIT
/
ZUDT TARLES
/ .
DERFL, =400
LSERrFA, LSEUN /007TPUT BUFFRE ALLLESS

LSLNK, 2

DSTMPs 2

DSCNTWs &

LSCNTs @

LDSPTRs, G

/

/GENERAL CONSTANTS
Cl7» 17

C717» 77
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/933 SURBKOUTINE TO UNFACK CHARACTERS (TSSE&)
/PACKED THHEE CHARKACTERS IN TWO WORDS (TSSH FORMAT)

/

/PACKED: 1111111122822
/ 222233333333

/CALL

:JMS UNPACK

/ ADDRESS OF INPUTBUFFER
/ ADDRESS OF OUTPUTRUFFER
/ RETURN

/

/ROUTINE USES AUTO-INDEX 14

/

UNPACK», @
TAD
STL
DCA
TAD
DCA
152
cLa
TAD
DCa
| YA
TAD
KTR
RTR
AND
DCA
TAD
CLL
RTL
AND
DCA
15z
TAD
CLL
RTL
RTL
AND
TAD
DCA
TAD
AND
DCa
157
187
JMP
JMP

UNPL OP»

/
/VARIABLES
/

UNPPTE> @
UNPTMP,> @
UNPCNT» 0
UNPRFL, -400
7 ,

UNPEFL
RAR
UNPCNT

I UNPACK
UNPPTE
UNPACK
CMA

I UNPACK
19
UNPACK

I UNPPTR

C377

I 10

I UNPPTR
RTL

C360

UNP TMP
UNPPTR

I UNPPTE
RAL

€17

UNP TMP

I 10

I UNPPTR
C377

I 10
UNPPTR
UNPCNT
UNPL OP

I UNPACK

/GENERAL CONSTANTS

Ci17, 17
C360, 362
C377» 377

/-BUFFERLENGTH INPUTBUFFER
/UEVIDE BY 2

/ZALDRESS INPUTBUFFER

/=1
/6 DDRESS OUTPUTBUFFER

/FIEST CHAER

/PICK UP CHAR AGAIN

/TEMPe« STORAGE

/SECOND CHAR

/THIED CHAR
/READY ?
/N0, CONTINUE
/YESs EXIT
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/034 SURRUITI UNPACKS CHALACTEES Ovr BY ONF (TS558)

/UACKED THHE. CHanaCThlis 1IN
/PACKED:s 1111111182020

T40

JO0GLE (TESE FAORMATI

/ 222233333333
/
/CALL tJMS UNPSGL
/ ADDRESS INPUTRUFFEE
/ RETURN BUFFER EMPTY AC=2
/ NORMAL RETURN AC=CHAR.
/
ZINITIALIZE ONCE UNPEBF:=UNPBEF:=UNPCNT:=0
/
/
UNPSGL, 2
cLAa CLL
TAD UNPRBF /61K THERE CHAK'S IN
S7.A CLA /TEMPe BUFFER ?
JMP UNPGET /YES, GRT ONE
TAD UNPBEF /N0, INPUTBUFFER EMPTY ?
57.A CLA
JMP  UNP EMP /Y ESs BETURN END OF BUFFER
TAD UNPCNT /N0 On YRS.MUST 1
SNA CLA /START UP POINTERS ?
JMS UNPINI /YES, PLEASE DO :
TAD UNPRBA /N0s JUST UNPACK NEXT WORDS
DCA UNPRP
TAD 1 UNPPTK /NEXT WORD FROM INPUTBUF
RTE
RTE
AND C377
LCA I UNPEP /FIRST CHAE IN TEMP. BUF
1S7Z UNPEP :
TAD 1 UNPPTH /GET WOLKD AGAIN
CLL HTL
BTL ©
AND C360
DCA 1 UNPRP /TEMP« STORAGE
157 UNPPTE
TAD I UNPPTH /NEXT WORD
CLL kAL
RTL
ETL
AND C17
TAD 1 UNPEP
pcA 1 UNPEP /SECONDL CHAR
157 UNPKT
TAD I UNPPTEH /THAT WORD AGAIN
1SZ UNPPTH
AND C377
LCA I UNPRP /THIRD CHAK
TAD UNPEERA /EESET POINTER TEtPe BUF
DCA UNPERP
cLa CLL CMA RTL /-3
DCA [ UNPRCT /3 CHAK'S IN TEMP. RUF
1587 UNPCNT /INPUTBUFFER EMPTY ?
JMP UNPGET /N0s GET CHAR NOW
1AC /Y 1S, SET FLAG BUFFER FMPTY
DCA UNPREF /0NL THAN GET CHAR
UNPGET», IS7 UNPRCT /LAST FROM TENMPe FURF 7
1AC ( /NOs SET FLAG
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DCA UNPLLF
TAD 1 UNPEF
1S7 UNPLP
1S7 UNPSGL

UNPEMTs 1SZ UNPSGL

S JMP 1 UNPSGI,

/

UNPEMPs DCA UNPEBEF
JMP UNPEMT

/

UNPINI, 0
DCA UNPRBF
TAD 1 UNPSGL
DCA UNPPTL
TAD UNPEFL
STL RAR
DCA UNPCNT
JMP 1 UNPINI

/

/VARIABLES

UNPRFL» - 400"

UNBCNT» 0

UNPRCT» 8

UNPEP, 0

UNPP TR» @

UNPREF, 0

UNPBEF> 0

UNPEBA> UNPRB

UNPRBs 0
0
0

/

/GENERAL CONSTANTS

Cl17s 17

C360s 360

C377>- 377

/YeS RRESET FLAG
/GeT CHAK

/Ul BXIT

/rkSET FLAG

/ZAND EMPTY RUFFER EETURN

/rbSET FLAG
/ADDRESS INPUTBUFFEE

/-LENGTH OF BUFFE
/DIVIDE BY 2
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/035 SUBROUTINE TO READ A NAMF FKROYM KEYBOAKD

/
/CALL
/
/
/

/

¢ JMS RDNAME
WORD 1,2 CHAR'S FROM
WORD 252 CHAER'S Fh(

NAME IN EXCESS-46 COLE

NAME

WORD 3,2 CHAR'S FROX NAME
/EREOR RETURN
/NORMAL RETURN

/ROUTINE USES AUTO INDEX 10,ROUTINES READs PRINT

/AND CEHL
/
BSW=7002

F

BUFADR=400

/
/
RDNAME»

KEDIN»

/
EDROS,»

17

TAD
DCA
pCA
JMS
DCA
TAD
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SpA
JMP
TAD
DCA
152
157
JMP
JMP

TAD
SNA
JMP
cMA
TAD

" DCA

/
RDTWNR,

cMA
TAD
DCA
TAD
JMS
JMP

JMS .

TAD
SNA
JMP
TAD

RDNMBF
RDPTR
RDCNT
READ
RDCHAR
RDCHAR
RDMR O

RDROS
RDMCRN

RDTWNR
RDMLFD

RDTWNER
RIDMSPE
SNA CLA
RDFTNM
RDCHAR
I RDPTR
RDCNT
RDPTR
EDIN
RDFTNM

RDCNT
cLa
RDIN

RDCNT
RDCNT

RDPTR
RDPTR

I RDPTR
PRINT
RPIN

CELF
RDCNT
RDFTNM
M6

/ADDRESS ASCI1 BUFFER
/CHAR. COUNTER

JHEAD CHAR FROM KEYB. .
/RUBOUT 2

/YESs TO SERVICE
/N 0> CARRIAGE RETURN ?

/YES> TO SERVICE
/NO,LINE FEED

/YES> SAME SERVICE AS CER
/NO> CHAR>240 7

/N Os ERR ORRETURN
/YES> IN BUFFER

/+# CHAR'S

/NEXT CHAR

/4K BUFFER FULL> ERROR

/ALREADY SMMETHING IN BUFFER?

/NO> STUPID RO-TYPER!
/YES COUNTER BACK 1

/AND POINTER BACK 1

/PEINT EKEMOVED CHAR

/END RO-SERVICE

/PRINT CR LF

/NAME WITHOUT CHAR?S 1S5 KRUBRBI SH
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HDNXT»

K DNMOK,
EDF TNM.,

/
/

SiiA
cLAa
TAD
Cla
LCaA
TAD
nca
TAD
DcA
TAD
DCA
DCa
DCA
TAD
TAD
AND
BSw
DCa
157
157
SKP
JMP
TAD
TAD
AND
TAD
DCA
157
157
157
JMP
157
1S7
157
157
JMP

/VARIABLES

/

EDNMBF, BUFADR

ELP TH»
KLOCNT»
RICHAR,
RDTMP,
FEDMRO,

[
{:

(&5

ey

[ Eab]

=377

5468

C6

RDCNT
RDNMEF
RDPTR
KDNAME
RDTMP
RDTVP
10
119

I 19

I KDPTR
co4un
c77

I FDTNP
HDP TH
EDCN T

F DNM OK

I RDPTE
Ca4ao
cT7 .

I RDTMF
I EDTMP-
RDTMP
IDPTH
FDCNT
HDNXT
FDNAYk,
RDNAME
RDNAME
RDNAME
I RDNAME

BELMCRENS 377-215

FDMLFLDs215=-212
"HDMSPEs, P21 2-240

/

/GENERAL CONSTANTS
M6, -6

C6s 6

C77» 77

cean, 240

/ADDRESS

CHAK 'S
IT SIX

/STY Ui LESS
/5 Otk THAN MAKE

/-4 CHAR'S
/BUFFER ALDHESS

NAME ADDHESS
CALLING

/PACKED
/PLACKEL UNDEE

/CLEAIX BUFFERE
ZMAKE EXCESS-46 COLE

KEADING NAME
NEXT CHAER

/HEADY
/NOT READY

/NEXT CHAR'S
/N 0uMAL  BETUERN

BUFPRED



/936 SUBROUTINL

/(DISK MONITOR SYSTEM)

/
/CALL

NN NN N

/SUBROUTINE USES AUTO INDEX 11 AND MONITOR DI SK HANDLER

/

$JMS DNSEC

SEARCHES

NANME IN DN-BLOCKS (DISA4ON.)

NA FIFST TWO CHAR'S IN EXCESS-400 6 BIT
tqh LA S’I " (£ (2] "
RETURN NAME NOT FOUND AC=0

RETURN NAME FOUND AC=INTe FILE NR

BUFFER=400

/
DNSRC>»

DNSBLK.»

DNSNXT»

DNSERR»

/

DNSNOT,
DNSNTI1»

/
DNSEBK»

]

TAD
JMS
TAD
cia
Dca
157
TAD
Cia
DCA
157
CLa
TAD
Dca
TAD
LCA
TAD
TAD
SZa
JMP
TAD
TAD
S7ZA
JMP
152
157
TAD
AND
157
JMP

CLa
TAD
TAD
DCA
157
JMP
TAD
SNa
JMP
JMS
JMP

]
DCa
TAD

C177
DNSRBK
I DNSEC

DN SMNA
DNSRC
I DNSRC

DN SMME
DNSRC
CLL IAC  RAL
DNSBFA
11

M31
DNSCNT
I 11
DNSMNA
CcLa
DNSNOT
I 11
DNSMME
CLa
DNSNTI
11

11

I 11
c7

DN SEC
I DNSEC

IAC

C3

11

11
DNSCNT
DNSNXT
DNSLNK

DNSERE
DNSRBK
DN SBLK

FSTBLK
C3

/# FIRST DLN-BL OCK
/READ RL OCK

/- TW0 CHAR'S OF NAME

/- LAST CHAR'S

/+2
/BUFFEE ADDKESS

/# ENTRIES IN ONE ELOCK

/FIRST HALF OF NAME

/COMPARE WITH NAME TO LOOK FOR
/EQUAL?

/N0 TRY NEXT NAME

/YESs TEST 2NDe HALF TOO

/EQUAL?
/NO NEXT NAME

/MASK OF INT FILE #

/END OF THIS BLOCK?
/N Os COMPARE NEXT NAME
/YES NEXT BLOCK?

/N0 NAME NOT FOUND
/REAL THAT BL OCK

"



pca FUNCTI

TAD DNSEFA

LCA BUFADE

DcCA DNSLNK

JMS I SYSIO /5081 TON BISK BEAanpbln
FUNCTI» @ :
FSTBLK, @

RUFADE,

DN SLNK» @

‘ HLT : /bnEO5 HETURN
JMP 1 DNSERX

/

/UNRIABLES

/

SYSI10s 7642
DNSMNA» &
DNSMMEs 0

DNSCNT» 0

DNSBFA» RUFFER

/

/GENERAL CONSTANTS
C3>» 3

C7» 7

C177s 177

¥31» -31
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/337 SUBROUTINE SEARCHES UNUSED BLOCK ON DISK (LIS<KMO0N)
/AND RESERVES IT FOR FILE (DISK WONITON SYSTEM)
/
/CALLING:JMS SAMFIL J17TH I3dTe FILE NRE IN AC
/ - KETURN DISK KULL
/ RETUBN NORMAL JITHE BLOCKNE IN AC
/
/
SaMFILs @ : :
DCA SAMSAV /500F INT FILE #
JMS SAMSEC /SEARCH FOR EMPTY RLOCK
JuP I SAMFIL /NOT FOUND SO LISK FULL
CLa CMf /BLOCKNR STILL IN SAMBKN
TaD 16 - /aUT0 INDEX STILL ON SPOT
pca 1o
TADL SAMMEK /WHICH HALF 1S KASK
TAD M77 A
SNA CLA JLEFT OR RIGHT?
JMP SAMRGT /MASK IS ON RIGHT HALF
‘TAD SAMSAV
CLL RTL /PUT INT FILE # ON LEFT HALF
RTL
RTL
DCA SAMSAV
JMP «+3
SAMRGT, TAD 1 10
TAD SAMSAV /ADD INT FILE #
DCA SAMSAV /TEMPe STORAGE
cMA
TAD 10
DCA 1D
TAD SAMSAV /PUT IN BUFFEK
DCA 1 1@
TAD C5
DCA FUNCTI
TAD SAMBEFA
DCA BUFADR
JMS SAMRDR /RESTORE SAM ON DLISK
187 SAMFIL
TAD SAMEKN /GET BL OCKNE
JMP 1 SAMFIL /BETUEN
/
/VARIABLES
/
SAMSAUs
/
/GENERAL CONSTANTS
/ .
MT77> -T77
C5s 5
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/035 SUBTOUTT AN SEARCHES INTe FILE # C(DISKMON)
/1IN SAMTILUOCKSE (LISK mONITOR SYSTEM)
/ _
/CALL 1JMS SAMSHC WITH INTe FILE # IN AC
/ BETUBRN NUMBELE NOT FOUNL; AC=@
/ RETURN &5 FEOUNDsAC=# FIRST EBLOCK FROX FILE
/
/SURROUTINE USES AUTO INLEX 1@ AND ONITOR DISK HANDLER
/
/
BUFFER=400
/
/
SAMSRC, @ :
LCA SAWIFN /INT FILFE # TO SEAKCH FOR
TAL SAMIEFSN ZUAKK IT TWO IN ONE WORD
CLL RTL
RTL
RTL
TAD SAMIFN
LCA SAMIEN ,
LCA SAYPKN /COUNTRI WO PLOCANE
TAL CL4 /# FIRST SAMBL OCK
SAMERK, LA BLKNFE
Tap C3 /5EADL FUNCTI ON
DCa FUNCTI
TAD SAMFFA /EUFFEE ALDRESS
DCA RUFALE
JMS SAMEDH /T EAD BLOCK
SAMSIis TAL C77
DCA SANMNSK /SEATICH HIGHT HALY
TaD voan
Lco )
C¥n
TAD SAXERA
Lca 19
SKP
SAMNXTs 157 SAMBXAN /COUNT FRLOCKXNE
TALD 1 14 /GET WORD
AND SaMMEK /50 8K
Cla /MNEGATIV
DBCA SAMTME /Thin e STORAGH
1AL SAaMIPFy ZINT BFILE # TO SbanCH pOR
AND S7h:48K /665y CORRECT HALF
TAD SAMTHMP /a0 F 2
SNA CLA
JMP SAMENL /YES, FOUNL I
187 SAMCNT /N0, MOGE IN THIS HALE?
JEP  SAMNNT /YESs SEAYCH
187 SAMBKY /30, UPLATE PLOCANE
TAD SAMNSK ZUHERE Wikik WE SEAKCHING?
AND CT700
746 CLAa JLEFT O RIGHT HALK
JUP e+ 3 /LEFT HALF, RBOTH SILES LONE
TAD CT790 /il GHT HALEs SO L0 LEFT NOW
JMP SAMSH+1
TAD SAMLNK /LAST SA¥TLOCK?
SNA
JiP  sAsN 07 /YRS, SO NOT FOUND
JirP SAMEBK /NUs BEAD NBXT BLOCK
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U‘\\

AVMENDs 157
TAD

EAUNCTs JmpP

/

/

EAVyLE, &
JMS 1

-

FUNCTIs 0
FLKNR, 3
BUFA Lt 0
SAMLNK» f
HLT
JUP I
/
/UARIARLES
/
SAMTHPS 3
SAMIFN, 2
SAMPKNS 6
SAMMSK s 0
SAMCNT» 8
SAMEFA» BUF FEK
SYSIO» 7642
/

SYETO

ZGONITOR DISK HANDLEE
/1EAD=3s Wil Th=t

/L OCKNE

/EUNFERADLEESS

/N NEXT PLOCKs #@=LA ‘T RBL OCK
/310 BERETUNNs  SYSTRA ERROL

SAMELR

/GENERAL CONSTANTS

/

C3» 3
CT17> 1
Ccaud, 2048
C770e2, 77402
M227, =200
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/039
/

SUBROUTINE

READS On

WEITES ON DISK (TSS-8)

/EEFORE CALLING CALCULATE DLISKALLIIESS AND

/PUT IN HIOR

AND LOYOR

/
/CAaLL $J¥S DFILE :
/- FUNCTION (RFILE OR WFILE)D
/ INTERNAL FILFE NUMPLE
/ -# 40ORLS
/ COHE ADDRESS
/ EREOR RETURN
/ N ORMAL RETUEN
/
/FILE MUST BE OPEN !111it1t11
/ . .
/
DFILE, @
TaDL 1 DFILE /GET FUNCTION
LCA DFINST
15872 DFILE
TAD 1 DFILE /GET INTe. FILE NKE
‘DCA W6BUF+1
187 DFILFE
DFTRYs TAD I DFILE /- #JORLS
DCA W6RUF+2
1SZ DFILE
CLAa CMA
TAD I DFILE /CORE ADLHESS
DCA W6BUF+3
187 DFILE
TAD W6AD /ADDRESS 6 WOURD BUFFER
DFINST, @ /D0 FUNCTI ON
TAD W6RBUK+5 /EKROR WORD
SNA
JMP DFOKE /N0 ERROR
CLL RTR /ERE OR
SZL SNA CLA
SKP CLA /EEROR=2
JMP DFERE /ERKRORIS NOT 2
1AC -
Dca W2BUF+2 /ERROR IS FILE FULL
TAD W2AD /50 MUST EXTEND FILE
EXT ZEXTENDING WITH ONE SEGMENT
SZA CLAa
JMP DFEER /EFEOBT DISK FULL
TAD DFSEGA /ADDEFESS LIST SEGMENTCOUNTERS
TAD W2BUF /INT FILE NR
DCA WE6BUF+2 /TEMP USE
1SZ 1 WO6RUF+2 /INCREEMENT COUNTER
CLL CLA C¥A EAL /-2
TAD DFILE
DCA DFILE
JMP DFTRY /GO TRY AGAIN NOW
DFOXE» 1IS7Z DFILE
DFFERR, JMP I DFILE
Vi
/VARIAPLES
/

DFSEGAs DFSEGa

DFSEGH, @

/# SEGMENTS VFILE @
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LISt o /
LI SRGE, & /i
LISEGE, 9 /4
W64 L WERDE

A0 Ly WZBUF
WeLF,
HI Ok
W2BUKF,

ZHI GH ikl DI SK ALLESS
ZINT PFILP N

/=# WORDSs # SEG'S TO EXT
/COKE ADUKESS-1

/L.OW O:LELR DISK ADDERSS
ZERRON WORD

L Ow 0}?)

oSS
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