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1.

ABSTRACT

THIS PROGRAM TS AN EXERCISER FOR THE pDPe11/6X FLOATING POINT
ADD, SURTRACT, MULTIPLY, AND DIVIDE INSTRUCTIONS, RANDOM
NUMBER PATTERNS ARE USED AS THE OPERANDS, AND THF HARDWARE
GENERATED RESULTS APE CHECKED AGAINST RESULTS CBTATNFD FROM
FLOATING POTNT SOFTWARE ROUTINES TO INSUKE CORRFCTNFSS.  THE
PDP=11/6X 1S OPERATED IN DOUBLE AND SINGLE FLOATING MQDE,
ROUND AND TKUNCATE MODE, AND WITH UNDFRFLOW AND OVERFLOW
CONDITIONS ENABLED AND DISABLED,  THk PROGRAM WILL RUN FOR
469(B) "SUBPASSES" BEFORE GIVING AN "END OF PASS* INDICATION,
SO THAT A SUFFICIENT NUMBER OF KANDOM PATTERNS ARE ORTAINED
FOR USE AS OPERANDS,  ALSO AT THIS TIMF, OFTIONAL STATUS
INFORMATION ON THE TYPES OF RANDOM OPFRANDS SELECTFD CAN BE
PRINTED ON THE CONSOLE, ROTH "HOT" (FP11=F OPTION) AND "WARM®
(PDP-11/6X MICROCODE) FLOATING POINT UNTTS CAN BE SELECTED FOR
TESTING,

REGQGUIREMENTS
EQUIPMENT

PDP=-11/6X STANDARD COMPUTER WITH MINIMUM 16K OF MEMORY,
OPTIONAL FP11-E FLOATING POINT UNIT, IF SELECTED,

STOKAGE

THE PROGRAM USES MFMORY @=34120(8), THE UPPEF 2,0k WORDS ARE
RESERVED FOR THE XXNDP MONTTOR, IF EMPLOYFD,

PRELIMINARY PROGRAMS

THE CPU, CACHF, AND MEMORY TEST PROGRAMS MUST BE RUN FIRST TO
VFKIFY THE CORRECT OPERATION OF THE BASF MACHTNE,

THE PDP<11/6X « FP11eE FLOATING POINT PROCESSOR INSTRUCTION
SET TESTS SHOULD THFN BE RUN IN THE FOLLOWING OFDER:

(1) DQFPA FPU BASIC INSTRUCTION TESTS

(2) DQFPB  FPU ADVANCED INSTRUCTION TESTS

(3) DQFPC FPU INSTRUCTION FXERCISER

(4) DQFPD FPU ADD/SUB/MUL/DIV RANDOM EXERCTISEK

LOADING PROCEDURE

USE THE STANDARD PROCEDURE FOR ABSOLUTE TAPES, OR LOAD VIA
XXDP MEDIA,
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4, STARTING PROCEDURE
4.1 CONTROL SWITCH SFTTINGS

SEE SECTION 5,1
SWITCH REGISTER (20¢¥2¢9) 1S WORST CASE TEST,

4,2 STARTING ADDRESS

THE PROGRAM MUST ALWAYS BF STARTED AT LOCATION 202(8),
4.3 PFOGRAM/OPERATOR ACTION

LOADING VTIA ABSOLUTE PAPERTAPE:

(1)  LOAD PROGRAM INTO MEMORY USING ABS LOADER,
(2) LOAD ADDRESS 204 (8),
(3) SET SWITCHES (SEE SECTION 5,1)
SR=(920200) IS WORST CASE TEST,
(4) PRESS CONTROL/START TQ BEGIN,
(5) PROGRAM TYPES IDENTIFICATION HEADEP (VEKIFY THAT THE
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BEGINS,

5. OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS

THE DEFINITION OF THE SPECIFIC BITS IN THE SWITCH RFEGISTER
(EITHER HARDWARE OR SOFTWARE) ARE AS FOLLOWS:

SW15=1 12306p9 HALT ON ERKOR

SWil4=1 342090 LOOP ON CURRENTLY EXECUTING TEST

SW13=1 @20400 INHIBIT ERROR TYPEOUTS (WHICH 1S AN "ERROR
MESSAGE" RESULTING FROM AN ERROR DETECTED IN
THE HARDWARE)

SWi2=1 714202 INBIBIT STATUS TYPEQUTS (WHICH IS A NON=ERROR
RELATED INFORMATIVE MFSSAGF, SUCH AS "END PASS

$XXX")
Swit=1 P#4vP9 INHIBIT ITERATIONS PEP TEST
SW19 #62300 SET=BELL ON ERROR/CLEAR=BELIL ON PASS END

SW@9=1 (41089 LOOP ON ERROR

SWAR={ ©Y@I9» LOOP ON TEST NUMBER IN "§LPTST" IF SET, THEN
THE  TFST  SPECIFIED RY THE TEST NUMBER
CONTAINED IN THE MEMORY W®WORD “SLPTST" (SEE
PROGRAM LISTING) WILL SPECIFY THE LFSTRED TEST
ON WHICH TO LOOP,

SwWit PY0092 CLEAR=TEST HOT<FP/WARM=FP ALTERNATELY  EACH
PASS (LE, PASS#1 HFP, PASS#1 WFP, PASS#2 HEP,
PASS#2 WFP, ETC)
SET=TEST ONLY UNIT SPECIFIED IN Swow

SWéa @20401 SET=SELFCT WARM FP, IF SWiii=i
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CLEAR=SELECT HOT FP, IF SwWoist

#NOTE®* FOR SWd1, Swép = IF NO HOT FP (FPil=k) IS PRESENT,
THEN WARM FP (PDPe11/6X MICROCODF) 1S AUTOMATICALLY
SELECTED,

PROGRAM/OPERATOR ACTION

ONCE FXECUTION HAS BEGUN, MINIMAL OPERATOR INTEKVENTION 1S
REQUIRED, UNLESS THE PROGRAY DETECTS AN EREOR IN THE HARDWARE,

IF ALL IS wELL, THE PROGRAM TYPES 1ITs NAME UPON BEGINNING:
AND AT THE START OF EACH PASS, THE CURRENT PASS NUMBER (IN
OCTAL) IS ECHOED. NOTE THAT SETTING SW<12>=1 WILL INHWIBIT THF
TYPEOUT OF THE BEGIN AND END PASS MESSAGES,

IF Sw<id>=@, THE CONSOLE BELL WILL BE RUNG AT THE END OF
EACH PASS, NOTE THAT ONLY SW<10> AFFECTS THE BELL RINGING AT
END OF PASS = SW<12> HAS NO EFFECT ON THIS FUNCTION,

1IF AN ERROR OCCURS DURING EXECUTION, MANY VARIATIONS 1IN ACTION
ARE POSSIBLE DEPENDING UPON THE SWITCH SETTINGS,

SW<15>=1 WILL CAUSE THFE CPU TO HALT AFTER AN EKPROR,

SWe<i13>=1 WILL ALSO INHIBIT ANY ERROR MESSAGE TYPEOUT THAT
wOULD OCCUR AT THIS TIME,

SW<iv>=1 WILL CAUSE THE CONSOLE BFELL TO bE RUNG ONLY WHEN AN
EKROR IS DETECTED (AND NOT AT THE END OF A PASS),

SW¢9>=1 CAUSES THE PROGRAM TO LOOp ON THE MOST RECENT ERROR,
AS LONG AS 1T CONTINUES TO OCCUR,

THERE ARE ALSO SEVERAL OTHER GENERAL USE FUNCTIONS DEFINED BY
THE SWITCHES:

SW<ii>=1 WILL INHIBIT THE ITERATIONS (=2000(10)) PERFORMED
OF EACH TFST ON PASSES 2,3,4, ... THRU THE PROGRAM,

SW¢14>=1 CAUSES THE PROGRAM TO LOOP INDEFINATELYX ON THE
CURRENTLY EXECUTING TEST,

Swe¢g>=1 CAUSES THE PROGRAM TO CONTINUE EXECUTION AS NORMAL,
EXCEPT WHEN THE CONTENTS OF MEMORY WORD “SLPTST" MATCHES THE
NUMBER OF THE TEST CURRENTLY EXECUTING, AT THIS POINT, THE
1EST 1s LOOPED ON INDEFINATELY, UNTIL EITBER SW<8>=¢ OR
wsLPTST" Ts CHANGED, NOTE THAT IF "gLPTST" DOES NOT MATCH THE
TFST NUMBER OF ANY TEST, THE CONTENTS OF "gLPTST" ARE
EFFECTIVELY IGNORED, AND EXECUTION PROCFEDS NORMALLY,

HOT (FP11=g) 7/ WARM (PDP=11/6X) SELECTION

WHEN T[HE PROGRAM IS STARTED (AT 20v(8)), A MESSAGE Is
OPTIONALLY PRINTED INDICATING THE PRESCENCE/ABSCENCE OF AN
FPi1i1=E HOT FLOATING POINT UNIT OPTION (bASFD UPON WHETHER
"WHAMI" BIT<@4> IS 1/0 RESPECTIVELY),

1F NO FPiieF HOT FF OPTION IS PRESENT, THF MESSAGE 18 TYPED,
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AND ANY ATTEMPTS TO SELECT IT FOR TESTING VIA Swé¥l AND SW@0Q
ARE IGNORFD, ONLY WARM FP (PDPe11/6X MICROCODE) FLOATING
POINT CAN BE TESTED/SELECTED,

IF THE FP11~-E IS PRFSENT, TEST SELECTION IS AS FOLLOWS:

WHEN Swe1=9, THE HOT AND WARM FLOATING POINT UNITS ARE TESTED
ALTERNATELY EACH PASS = IN THE ORDER (1) HOT, THEN (2) WARM,
NOTF THAT EACH "PASS" NOW CONSISTS OF TWO SEPARATE SUB=-PASSES,

WHEN SW01=1, THEN DEDICATED SELECTION OF A PARTICULAR UNIT IS
SPECIFIED IN SwWoQ:

SWgd=4) ==> TEST HFP FP11-E OPTION ONLY

SWad=1 => TEST WFP PDP=11/6X MICROCODE ONLY

ERRORS
FORMAT OF MESSAGES
ALL ERROR MESSAGES CONSIST OF THREE LINES OF DATA:

THE FIRST LINE IS A BRIEF MESSAGE WHICH EXPLAINS WHAT FRROR
wWAS DETECTED (EG, THE RESULT CF THE "ABSF" INSTRUCTION WAS
BAD).

THE PREF1IX "HOT:® OR "WARM:" IS ALSO ATTACHED TO THE MESSAGE
TO INDICATE THE SOURCE OF THE ERROR; THF FPi1«F UNTT OR THE
PDP-11/6X RESPECTIVELY,

THRE SECOND LINE CONSISTS OF DATA HEADERS TO IDENTIFY THE
VALUES TYPED (OUT ON LINE THREE, THESE HEADERS WILIL FITHER BE
OF THE FORM "EXPECTED"™ AND "RECEIVED® DATA, Ok WILL BE A
MNEMONIC NAME OF A WORD LOCATION IN MFEMORY OR REGISTERS,

THE THIRD LINE DISPLAYS THE CONTENTS OF THE LOCATIONS
SPECIFIED PY LINE TwWO AS SIX DIGIT OCTAL NUMBERS, NOTE THAT
ALL DATA D1SPLAYED IN ANY MESSAGES ARF NCTAL NUMBERS,

AS EXPLAINED IN SECTION S,2, SETTING SwW<13>=1 WILL SUPPRESS
THE TYPING OF THESE MESSAGES,
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6.1,2

FLOATING FOINT

FLOATING POINT

BIT##
15
14

13, 12
11

19

3:0

OCTAL
168090

040004

921290

062790

¥o1009

pedag

233229

dwelad

Vo2 3o

pIAB2P
LD AW

UNIT DATA FORMATS:
STATUS WORD (FPS):

FUNCTION

FER = FLOATING ERKOR FLAG

SET WHEN EITHER FIUV, FTU, FIvV, FIC ENABLED
AND APPROPRIATE EXCEPTION OCCURRED,

FID - FLOATING DISARLE INTERRUPTS

NO FF INTERRUPTS TO VECTOR 244(8) IF SET,

NOT USED

FIUV -« FLOATING UNDEFINED VARIABLE INTERRUPT
IF SET, (=-0) MEMORY DATA IS ERROR

FIU « FLOATING INTR UNDFRFLOW

IF SET AND UNDERFLOW, SET FER, STORE ANSWER,
EXPONENT WRONG BY +440(8)

IF CLEAR AND UNDERFLOW, ANSWER <== ZERO

FIV - FLOATING OVERFLOW INTERRUPT

IF SET AND OVERFLOW, SET FFR, STORE ANSWER,
EXPONENT WRONG BY =429(R)

IF CLEAR AND OVERFLOW, AMNSWFR <=e ZERD

FIC - FLOATING INTEGER COMVERSION INTERRUPT

IF SET AND "STCFI"™ ERROR, ANSWER <e= ZERO, SET
ERROK

IF CLEAR AND "STCF1" FRROF, ANSWER <== ZERO
FD =« FLOATING MODE

1=DOUBLE, 64 BIT OPERANDS (4W)

@=SINGLE, 32 BIT OPERANDS (2W)

FLL. = INTEGER MODE

1=LONG, 32 BIT INTEGERS (2W)

©=SHORT, 16 BIT INTEGERS (1W)

FT « ROUND/TRUNCATE MODFE

1=TRUNCATE RESULTS

#=ROUND RESULTS

FMM « PUT FP1{-E ONLY IN MAINTENANCE MODE
FNeFZ~FVeFC = FLOATING CONDITIOM CODES

FLOATING EXCEPTION CODES (FEC):

OCTAL
%]
22
vd
g6
19
12
14
16

NOTE =

ORDEPR
BYTE,

IN

ENABLE
(NONE)
(NONE)
(NONE)
W/FIC
W/F1vV
W/FIU
W/F1UV
w/EMM

(NOT USED)

FP OPCODE ERROR

FP DIVIDE-BY-ZERO ERROR

FP INTEGER CONVERSION FERKOUR

FP OVERFLOW ERROR

FP UNDERFLOW ERROR

FP UNDEFINEDeVARIABLE/(=«0) ERFROK
FP MAINTENANCE TRAP

"FEC" CODE TYPEOUTS IN EKROR MESSAGES ONLY THE LOW
BYTE IS USED -~ IGNORE THE PROGRAM FLAG BIT IN THE UPPEFR
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FLOATING POINT DATA:

IN FLOAT MODE (FD=9), IS 2-16, BIT WORDS, 32, BITS
IN DOUBLE MODE (FD=1), IS 4~16, BIT WORDS, 64, BITS

FIKST WORD: (BOTH F, D MODES)
B15=SIGN OF NUMBRER (1/=, 0/+)
B14:@7=EXPONENT, 8,BITS, FROM =128,/+127,
BA6:PA=SFRACTION, 7,BITS

SECOND WORD: (BOTH F, D MODES)
B15:092=FRACTION, 16,BITS

THIRD, FOURTH WORDS; (ONLY D MODFE)
B15:929, B15:00=FRACTION, 32, BITS

IN F MODE, THE COMPOSITE 24, BIT FRACTION
IS FORMED BY:

«1#{WORD1-BIT<R6:00>])4# [WORD2=BIT<15:00>)

IN D MODE, THE COMPOSITE S6, BIT FRACTION
IS FORMED BY:

«1#[WORD1=BIT<6:3¢>)# [WORD2=-BIT<15:00>)
# (WORD3~-BIT<15:00>) 4% [WORD4=BIT<15:00>)

FOR A MORE DETAILED OPERATION/EXPLANATION OF FLOATING

Page 8

POTNT

DATA FORMATS AND OPERATIONS, SEE THE ©PDP-11/6X PROCESSOR

HANDBOOK SECTION ON THE FLOATING POINT INSTRUCTION SET,

6,2 RECOVERY

FPECOVERY FROM ERRORS HAS BEEN ATTEMPTED TO BF MADE AS

AUTOMATIC AND EFFORTLESS AS POSSIBLE, HOWEVER, IN MANY

CASFS'

DUE TO THE NATURE OF THE ERROR, THE PROGRAM MAY NOT EVEN BE

ABLE TO BE RUN (EG, IF THE FLOATING POINT MODULE IS IN

A HUNG

STATE, AND CAN NEVER ENTER THE READY STATE TO ACCEPT A NEW FPP

INSTRUCTION), AT THIS POINT, SOLVING TH® PROBLEM 1S5 A

DIRECT

FUNCTION OF THE OPERATORS INGENUITY, THIS TEST SERIES HAS
BEEN DESIGNED TO TEST THE FLOATING POINT PROCESSOR SO THAT

THESE TYPES OF FAILURES TO RUN WILL BE MINIMAL, THE
HAVE BFEN PLACED IN A SPFCIFTICALLY STRUCTURED SEQUENCE
PROGPAM TO IMPLEMENT THIS STRATEGY; TESTING THE MOST
ELEMENTS FIRST, PROCEEDING UPWARD IN COMFLEXITY
ESTABLISHING THEIR CORRECT OPERATION, THIS IS WwHY

TESTS
IN THE
RASIC
AFTER
IT IS

EXTREMELY IMPORTANT THAT THE FLOATING POINT TEST PROGRAMS BE
(1) RUN IN THE PRESCFRIBED ORDEK, AND (2) ONLY BE STARTED AT
THEIR BEGINNING ADDPRESS (USUALLY 2¢@(8)), THFE PROGRAM WILL
DISPLAY, AT AN ERKOR, THE MOST PERTINENT INFORMATION RELATING
TO THE ERPOK, AND A BRIEF EXPLANATION OF THE FAILING FUNCTJION,

6,3 CAUSES
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THESE TEST PROGRAMS ARE NOT HARDWARE ORTENTED, AND AS SUCH IT
IS NOT POSSTBLE TO CALL OUT PARTICULAR HARDWARE AREAS AND
MODULES RELATING TO A GIVEN FUNCTIONAL FAILURE, HARDWARE
DIAGNOSIS FOP A PARTICULAR MACHINE MUST BE DONFE USING THE
APFROPRIATE ENGINEERING ROM FLOWS AND PRINTS, ALONG WITH THE
KNOWN FUNCTIONAL FERRORS (AS DETECTED BY THE PKOGRAMS), THIS
1S THE TINTENT UNDER WHICH THESE INSTKRUCTION TESTS WwERE
DESIGNED AND CODED,

RESTRICTIONS

STARTING

THE PROGRAM MUST BE STARTED AT LOCATION 220(8) ALWAYS,
OPERATIONAL

THERF ARE NO OPFRATIONAL RLSTRICTIONS,

MISCELLANEOUS

EXECUTION TIME

P T A X X I XX P L L L X LR LR L L L X B K Al Al A ol dodetdlod el

AVERAGE EXECUTIJON TIME PER PASS

MODEL SHORTEST PASS LONGEST PASS
PDP-11/6X MICROCODE n:20 9:30
PDOP=11/6X W/FPl1=E 0315 5:15

TIMES SPECIFIED AS (MINUTES):(SECONDS)

SHORTEST PASS ::= PASSz1, NO ITERATIONS, USING:
SWR=(?04083) FOR PDpP-~11/6X MICROCODE
SWR=(904092) FOR FDP=11/6X W/FP1i-E

LONGEST PASS ::= PASS»=2, 2090, ITFRATIONS/TFST, USING:

SWR=(720/APA3) FOR PDP=-11/6X MICROCODE
SWR=(0Up@A@W2) FOR FDP=11/6X W/FP11=-E

STACK POINTER

THE STACK POINTER IS SET TO 1100(R) AT THF START OF EACH PASS,
IF ALL IS OPERATING CORRECTLY, IT SHOULD ALSO BE THIS VALUE AT
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THE START OF EACH TEST, AND AT THE END OF A PASS,
POWER FAIL

THE TESTS MRY BE POWER FAILED AT ANY TIME, SPURIOUS ERROR
MESSAGES MAY OCCUR IF THE FAILURE OCCURRFD WEHILE THE F,pP,U,
WAS EXECUTING A FUNCTION, AS NONE OF ITS REGISTEKS (FPS, FEC,
FEA, ACCUMULATORS) AFE SAVED IN THE EVFNT OF A FPOwWER FAILURE,
HOWEVFR, THESE MESSAGES SHOULD ONLY OCCUF ONCE (IF AT ALL)
IMMEDIATELY AFTERP POWER IS RESTORED, wHEN POWER 1S RESTORED,
"POWER" IS TYPED ON 1HE CONSOLE AND EXYECUTION CONTINUES WHERE
IT WAS INTERRUPTED,

NOTE THAT THE "VOLATILE™ SWITCH KEGISTEP CONTENTS ARE SAVED
AND RESTORFD FROM THE STACK IN A POWER FAIL SEQUENCE;
THEREFORE THE SWITCH REGISTER SETTINGS SHOULD NOT BE LOST OVER
A POWER FAIlL,

PROGRAM DESCRIPTION

ORGANIZATION

THESE PROGRAMS ARF ORGANIZED RS MUCK AS POSSIBLE IN A
STRAIGHTFORWARD, LINEAR MANNER, THE MAIN BODY OF CODE IS
STRUCTURED AS FOLLOWS:

(1) INITIALIZATION ROUTINE
- SETS Up VECTORS, TYpPES HEACGER, ETC,
(2) M™MAIN BODY OF TESTS
« INLINE TEST CODE, INLINE TEST CALLS
(3) END OF PASS ROUTINE
= END OF PASS PROCESSING
(4) TEST SUBROUTINES
- SUBROUTTNES CONTAINING COMMON TEST CODE
(5) OVERHEAD ROUTINES
« SERVICE SUBROUTINES (TYPEOUT,ETC,)

WHEREVER FEASIBLE, COMMON SECLONS OF CODF FOF WIDFLY USED
FUNCTIONS ARE CONDENSED INTO SURROUTINES TO CONSEKRVE MEMORY,
THIS INCLUDES NOT ONLY STANDARD SERVICE ROUTINES (SUCH AS
SCOPE, ERFOR, AND ASCII TYPEOUT), RUT ALSO TESTING ROUTINES
WHICH PERFORM VERY SIMIIAR FUNCTIONS, THuUS IN MANY CASES (THE
"ADDF" TNSTRUCTION TESTING, FOR EXAMPLE) A SINGLE &ODY OF CODE
(A SURROUTINE) 1S USED T0 PERFORM ALL THE FUNCTICNAL TFSTS,
wITH A VAKIABLE PARAMETER LIST PASSED AT EACH CALL CONTAINING
THE. DATA OPFRANDS AND EXPECTED RESULT FOR EACH INDIVIDUAL
TEST, THIS CONSTRUCTION FACILITATES THE ADDITION/DFLETION OF
TESTS (SHOULD THAT FVER BE NECESSARY), AND AISO GREATLY
CONSEKVES MEMORY SPACE REQUIREMENTS WwHEN A LARGF NUMBER OF
CALLS TO A GIVEN bODY OF CODE ARE REQUIRED,
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THE INDIVIDUAL TESTS WITHIN EACH DROGRAM HAVE ALSO BEEN
SEQUENCED IN A PARTICULAR ORDEP TO FACILITATE THF DPETECTION
AND RFSOLUTION OF ERRORS AS QUICKLY AS POSSTBLE, EACH OF THE
TESTS BREGINS AS SIMpPLY AS POSSIRLE, FIRST TESTING THE MOST
BASIC ELEMENTS, MORE COMPLEX ELEMENTS ARE TESTED AFTERWARDS,
EMPLOYING A PHILOSOPHY THAT THE SIMPLER THE TEST, THE BETTER
THE RFSOLUTION, ALL FUNCTIONS ARF EVENTUALLY TESTED, B8UT
HOFEFULLY MOST ERRORS WILL BE CAUGHT AND CORRECTED FARLY, A
MUCH MORE DETAILED ANALYSIS OF THE SEQUENCE OF TESTS PERFORMED
1S PRESENTED IN SECTION 9,2,

TEST DESCRIPTION

THIS DIAGNOSTIC CONTAINS TESTS FOR THE FLOATING POINT ‘ADD=’,
*SURe’, *MULe«’, AND °DIVe’ INSTRUCTIONS, ALL COMBINATIONS OF
THE SINGLE/DOUBLE, ROUND/TRUNCATE, AND OVEPFLOW=UNDERFLOW
INTERRUPTS ENABLED/DISABLED MODES ARF EMPLOYEDP, EACH TEST
GENERATES A PAIR OF RANDOM NUMBER OPERANDS, THEN USES BOTH THE
HAKDWARE AND SOFTWARE POUTINES TO GENERATE AN ANSWER: EACH
SHOULD GENERATE THE SAME ANSWER (WITH A +/- | DEVIATION IN THE
‘LSB’* ALIOWED), FLOATING POINT “LDe’, “‘ST=", °*CMP=’, AND
STATUS INSTRUCTIONS ARE ALSO USED FORrR MANIPULATING THE
OFERAMDS AND RESULTS.

THE PURPOSE OF THESE TESTS Is TO EXFRCISE BOTH THE DATA PATH
AND CONTROL PORTIONS OF THE FLOATING POINT UNIT SELECTED FOR
TESTING WlTH AN °UNLIMITED® SUPPLY OF VARYIMG OPERANDS, AS
MIGHT BE ENCOUNTERED IN A USFR/APPLICATION PROGRAM TYPE
ENVIRONMENT,

SUBROUTINF ABSTRACTS
TRAPCATCHER

THF TRAPCATCHER IS A SERIES OF INSTRUCTIONS OCCUPYING THE
INTERRUPT VECTOR AKREA OF MEMORY, IT CONSISTS OF THE SEQUENCE:

.WOPRD 42 :PC AFTER TRAP
«WORD e :PS AFTER TRAP

PLACED AT EACH VECTOK ADDRESS IN LOCATIONS 4-776(8) OF MEMQRY,
THE FIRST wORD OF EACH PAIR ("PC AFTER TRAP") POINTS TO THE
SECOND WOFD, WHICH SERVFS A DUAL PURPOSF AS
(1) THE NEw LOADED PS (ALL ZEROS), AND (2) THE NEXT
INSTRUCTION TO EXECUTE (p0=HALT),

WHEN THE PROGRAM Is EXECUTING, ANY KRFQUIRED VFCTORS ARF SET UP
IN THE VECTOR AREA WITH APPROPRIATE VALUES; THE OTHERS BEING
LEFT IN THE ®“TRAPCATCHER"™ STATE, THUS, TF AN UNEXPECTED TRAP
EVER OCCURS IN THE MACHINF, IT wILL BE CAUGHT, AND THE MACHINE
SUBSEQUENTLY HALTED, DISPLAYING THE VECTOR ADDRESS » PLI'S FOUR
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# IN THF ADDRESS LIGHTS,
SCOPE ROUTINE = $SCOPF

THE SCOPF, ROUTINE IS ENTERED FROM THE FIRST INSTRUCTTION OF
EACH TEST IN THE PROGRAM, (NOTE THAT BY DEFINITION, A "TEST"
W1LL BE DESTGNATED AS THE SECTION OF CODE RFTWEEN TWO "SCOPE"
STATEMENTS,) THIS ROUTINE PROVIDES THE OVERHEAD CODF. NECESSARY
T0 IMPLEMENT SEVERAL OF THE SWITCH REGISTER CONTROL OPTIONS,
UPON ENTRANCE TO A TEST, THE SCOPE STATEMENT AT THE REGINNING
SETS UP CFRTAIN LOCATIONS (SEF BELOW) TO SPECIFY THE CURRENT
TEST NUMBER AND LOOPING ADDRESS (FOR ITERATIONS), CONTROL IS
THEN PASSED TO THE ACTUAL TEsST CODE, PERFORMING THE DESTRED
TEST, UPON EXIT, THE SCOPE STATFEMENT OF THE NEXT TEST 1S
ENTERED, WHICH DETERMINES WHETHER TO (1) LOOP BACK TO THE
PREVIOUS TEST (EG, FOR ITERATIONS) OR (2) INITIALIZF FOR THE
NEXT TEST (AS OESCRIBED EARLIER, ABOVE),

ENTRANCE TO THE SCOPE ROUTINE IS VIA AN “IJO0T"  TRAP CALL
THROUGH LOCATION 20(8), (FROM THE SCOPE=IOT EQUATE),
DEPENDING UPON THE SWITCH SETTINGS (SEE 5.2). CCDE IS PRESENT
TO: LOAD THE FPit MICRO BREAK RECISTER, LOOP ON THE CURKRENTLY
EXECUTING TEST, LOOP ON A SPECIFIC TEST, PERFORM ITERATIONS OF
EACH TEST, AND SET UP ADDRESSES FOR POSSIBLE LOOPING ON
FRRORS, IMPORTANT VALUES USED IN THIS ROUTINE AKE:

SMXCNT = MAXIMUM NUMBER OF ITERATIONS PFR TEST
(GENERALLY WILL BE 22060(18))

$TSTNM = A COUNTFR INDICATING THE NUMRER (1=377(8)) OF
THE TEST CURRENTLY BEING EXECUTED

sLPADR « CONTAINS THE ADDRESS TO WHICH THE SCOPE
ROUTINE WILIL, LOOp, 1IF THE CURRENT TEST 1s
REING LOOPED UPON

sLPERR = CONTAINS THE ADDRESS TO WHICH THE FRROR
ROUTINE (SEE 9.3,3) WwILL LOOP, IF AN ERROR
OCCURS AND THE LOOPING ON AN ERKOR OPTION 1s
SPECIFIED IN THE SWITCHES, SE1 UP RY SCOPE,
GENERALLY WILL BF THE SAME AS SLPADR, ABOVE,

ERROR ROUTINE = $ERROP

THE ERROR ROUTINE IS ENTERED WHEN THE TEST COoDE HAS DRETERMINED
THAT AN ERROR HAS OCCURRFD AS PART OF A TEST, THROUGH USEk OF
THIS ROUTINE, THE TFST HAS A MFANS OF SIGNALTING AN FRROR TO
THE 19524 OPERATOR/MONITOUR; AND IMPLEMENTING THF.
CONTROL FUNCTIONS FOR HALTING ON ERROR, WeLL ON ERROR, AND
LOOPING ON ERROR, IN ADDITION, THE ERROR ROUTINE HAS THF
PROVISION TO TYPE QUT ON THF OPERARTOR®S CONSOLE A MESSAGE
BRIFFLY EXPLAINING THE ERROR, AND SOME OF THE MOST PERTINENT
DATA VALUES TO HELP DIAGNOSE THE CAUSE (SFE SECTION 6,2).

THE CALLING MECHANISM IS SIMILAR TO THAT EMPLOYFD FOR THE
SCOPE ROUTINE (VIA A TRAP), EXCEPT IN THIS INSTANCE, THE "EMT"
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9.3.5

INSTRUCTION IS USED, TRAPPING THROUGH LOCATION 34(8), (NOTE
THE EQUATE ERROR NzEMT N), THE LOWER BYTE OF THE EMT
INSTRUCTIOM IS CAPABLE OF TRANSMITTING A NUMBFER FROM a=377(8),
wHICH WILL RE TERMED THE "ERROR ITFM NUMBREE," THIS NUMBER
DETERMINES wHICH ERROR MESSAGE, AND ASSOCIATED DATA VALUES
WILL B8E TYPED OUT WHEN A PARTICULAR ERROR IS SIGNALED, IF
TH1S NUMBER IS ZERO, JUST THE PC OF THE CALLING "ERROR"
INSTRUCTION WILL BE TYPED, OTHERWISE, THE NUMBEER IS USED AS AN
INDEX THROUGH THE ERROR TABLE (SEPRTB) TO FIND THE APPROPRIATE
VALUES TO TYPE (SEE PPOGRAM LISTING FOR FURTHER DETAILS),

IMPORTANT VALUES USED IN THIS ROUTINE ARE:

EREG? THRU EREG7 « CONTENTS OF GENERAL REGISTERS RA
THRU R7 JUST BEFORE ERROR CALL

SERTTL -« COMULATIVE NUMBER OF EKRORS FNCOUNTERED TO
DATE

S$EKRPC « CONTAINS THE PC OF THF "ERROR" INSTRUCTION
JUST EXECUTED

$LPERR « CONTAINS THE ADDRESS WHICH WILL BF LOOPED
UPON FOR THE ERROR LOOPING FACILITY

ERROR MESSAGE TYPEOUT ROUTINE - STYPERK

THIS ROUTINE (STYPERK ENTRY POINT) Is CALLED BY THE ERROR
FROCESSING ROUTINE DESCRIBED IN 9_,3_,3 ABOVF, 1TS PURPOSE IS
TO IMPLEMENT THE FRROR MESSAGE/DATA VALUE ERROK TYPEOUT
FACILITY, THE SUBROUTINE WILL, GIVEN THF INDEXING RYTE FROM
THE ERROR CALL INSTRUCTION, PICK 0P THE CORRECT ERROR MESSAGE
VECTOR FROM SEKRRTB (ERROR TABLE), AND TYPE OUT THE ERROR
MESSAGE, DATA HEADER, AND DATA VALUES ON THE CONSOLE,

TYPE ROUTINE <« STYPE

THIS ROUTINE TS THE STANDARD SYSTEM TYPEQUT ROUTINE FOR ASCII
SINGLE~-CHARRACTER=-PER=BYTE STRINGS, IT 1S CALLED THROUGH A
TRAP TNSTRUCTION WITH THE NEXT WORD CONTAINING THF ADDRESS OF
THE FIRST CHARACTER IN THE STRING, TYPING TERMINATES WHEWN AN
ALL-ZFKRO BYTE IS FOUND, HORIZONTAL TAB STOPS AKF ALSO
AUTOMATICALLY PLACED,

OCTAL NUMBER TYPE ROUTINE = $TYPOC

THIS ROUTINEF CONVERTS THE TOP NUMBER ON THE STACKk TO & 6=NIGIT
OCTAL REPRESENTATION, AND TYPES IT ON THE CONSOLE USInG THE
TYPE ROUTINE STYPE, SEE LISTING FOR OpPTIONS AND FURTHER
DETAILS,

POWER Up AND DOWN ROUTINES = SPWRUP AND $PWRDNM
THESE TIwWQ ROUTINES ARE ENTERED FOR THE POWFR UF AND DOWN

CONDITIONS, RESPECTIVELY, THE POWER DOWN ROUTINE ($SPWRDN)
SAVES THE GENERAL RFGISTERS AND STACK POINTER, THE POWER UP
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10,

1.1

10,2

10,3

ROUTINE (SPWRUP) CORRESPONDINGLY RESTORES THE REGISTERrS, STACK
POINTER, AND TYPES THE MESSAGE "POWER"™ wHEN FOWER IS PESTORFD,
THE VOLATILE INTERNAL SWITCH REGISTER IS ALSO SAVED/RESTORED
BY THIS ROUTINE,

END OF PASS ROUTINE « SEOP

THE END OF PASS ROUTINE COUNTS THE NUMBER OF PASSES PERFORMED,
DINGS THE BELL/TYPES P MESSAGE (IF ENABLED), SETS/CLEARS THE
T=BIT (1F ENARLED), AND ALSO INTERFACES TO THE MONITOR, IF

PRESENT, IT ALSO OPTIONALLY LOOPS FOR A NUMBER OF SURPASSES
BEFORE SIGNALLING AN END OF PASS CONDITION,

ACT/APT/XXDP

ACT COMPATIFILITY

THIS PROGRAM WILL FUN UNDER THE ACT SYSTFM,
APT COMPATIBILITY

TH1S PROGRAM WILL RUN UNDER THE APT SYSTEY MONITOR, ALIL
NECESSARY SOFTwARE COMMUNICATION HOOKS APF PRESENT,

XX0pP COMPATIBILITY

FOR XXDP MFDIA COMPATIBILITY, THE TOP 2K WCRDS OF THE 16K wORD
MINIMUM MEMORY AREA ARE NOT DISTURBED DNKING FXFCUTION,
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13
31
163
172
175
186
209
256
283
429
514
522
656
723
793
849
997
941
1059
1129
1182
1254
132¢
1376
1434
1527
1584
1645
1727
1775
1845
1991
1958
2031
2198
2169
2231
2239
2369
2437
25217
2589
2657
27342
28p7
2874
2944
3916
3¢89
3178
3261
3321
3309
3511
3523
3534
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FXER MACY11 27(1e4d6)
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TABLE OF CONTFNTS

18:18

OPERATIONAL SWITCH SETTINGS

BASIC DEFINITIONS

TRAP CATCHEK
STARTING ADDRESS(ES)
ACTt1 HOOKS
APT PARAMETER BLOCK
COMMON TAGS
APT MAILBOX-ETABLE
ERROR POINTER TABLE
PROGRAM DEFINED COMMON TAGS
START OF PASS ROUTINE
INITIALIZE THE COMMON TAGS

T1

T2

T3

T4

TS

T6

T7

T10
Tt
T12
T13
T14
T1S
T1o
T17
T22
T21
T22
T23
T24¢
T2S
T?26
127
T3¢
T34
132
T33
T3
T35
T36
T37
Tap
T41
T42
T43
T44
T45
T46

SUb PASS END
END OF PASS ROUTINE
STATISTICS TYPEOUT

EXERCISE
EXERCISF
EXERCISE
EXERCISE
EXEPFCISE
EXERCTSE
EXFRCISF
EXERCISE
EXFRCISE
EXEKCISE
EXERCISE
EXEFCISE
EXFPCISE
EXERPCTSE
EXERCISE
EXEFCISE
EXEKCISE
EXFRCISF
EXEKCISE
EXERCISE
EXERCISE
EXERCISE
EXERCISF
EXEPCISE
EXFRCISE
EXERCISF
EXERCISE
EXERCISE
EXERCISE
EXEFCISE
EXERCTSE
EXERCISE
EXERCISE
EXERCISE
EXERCISE
EXELCISE
ADDF,
ADDD,

FPP TRAP CATCHER

RANDOM NUMBEFR GFNFRATOR

SUBF,
SUBD,
CONTROL

ADDF,
ADDD,
ADDF,
ADDD,
ADDF,
ADDD,
ADDF,
ADDD,
SUBRF,
SUBD,
SUBF,
suBD,
SUBF,
suBD,
SUBF,
SURD,
MULF,
MULD,
MULF,
MULD,
MULF,
MULD,
MULE,
DIVE,
DIVD,
DIVF,
npIvVD,
DIVF,
DIVD,
DIVF,
DIVD,
DIVF,
nivp,
DIVF,
DIVD,

MULF,
MULD,

ALL INTERRUPTS ON, ROUNDING MODE

ALL INTEPRUPTS ON, ROUNDING MODE

OVERFLOW AND UNDFRFLOwW INTFRRUPTS
OVERFLOW AND UNDERFLOW INTERRUPTS
ALL INTEPRUPTS ON, TRUNCATFE MODE

ALL INTERRUPTS ON, TRUNCATE MODE

OVFERFLOW AND UNDERFLOW INTERRUPTS
OVERFLOW AND UNDERFLOW INTERRUPTS
ALL INTEPRUPTS ON, KOUNDING MODE

ALT, ITNTERKUPTS ON, ROUNDTNG MODE

OVERFLOW AND UNDFRFLOW INTERRUPTS
OVERFLOW AND UNDERFLOwW INTERRUPTS
ALL INTERRUPTS ON, TRUNCATE MODE

ALL INTERRUPTS ON, TRUNCATE MODE

OVERFLOW AND UNDERFLOW INTERRUPTS
OVERFLOW AND UNDERFLOW INTERFRUPTS
ALL INTERRUPTS ON, KOUNDING MODE

ALL INTERRUPTS ON, ROUMDING MODE

OVERFLOW AND UNDERFLOwW INTFRPUPTS
OVERFLOwW AND UMNDERFLOW INTERRUPTS
ALL INTERRUPTS ON, TRUNCATE MODE

ALL INTERRUPTS ON, TKUNCATE MODE

OVERFLOW AND UNDERFLOW INTERRUPTS
OVERFLOW AND UNDERFLOW INTERRUPTS
ALL INTERKUFTS ON, ROUNDING MODE

ALL INTERKRUPTS ON, ROUNDING MODE

OVERFLOW AND UNDERFLOW INTFERRUPTS
OVERFLOW AND UNDERFLOW INTERKUPTS
ALL INTERRUPTS ON, TRUMCATF MODE

ALT, TNTERRUPTS ON, TRUNCATE MODE

OVERFLOW AND UNDERFLOW INTERRUPTS
OVEKRFLOW AND UNDERFLOW INIERPUPTS
INTERKUPT OISARLE SET, ROUNDING
INTERRUPT OISARLE SET, ROUNDING
INTERRUPT DISARLE SET, TRUNCATE
INTERRUPT DISABLEF SET, TRUNCATE
DIVF EXERCISEF

DIVD EXFRCISEP

(MODIFIED SYSMAC)
SURROUTINE

POLISH EXPRESSION ROUTINES

OFF,
OFF,

OFF,
OFF,

OFF,
OFF,

OFF,
OFt,

NFF,
OFF,

OFF,
OFF,

OFF,
N¥E,

OFF,
OFF,

MODE
MODE
MODE
MODE

ROUNDING
ROUNDING

TRUNCATE
TRUNCATE

ROUNDING
ROUNDING

TRUNCATE
TRUNCATE

ROUNDING
ROUNDING

TRUNCATE
TRUNCATF

KROTUNDING
ROUNDING

TRUNCATE
TRUNCATF

MOVE
MODE

MODE
MOLE

MODE
MODE

MODE
MODE

MODE
MODE

MODE
MODE

MODE
MOVE

MODE
MODE
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4659 ERROR MESSAGE TYPEOUT ROUTINE (MODIFIED SYSMAC)
4744 TYPE ROUTINE
4823 APT COMMUNICATIONS ROUTINE
4889 BINARY TO OCTAL (ASCII) AND TYPE
4957 TRAP DECODER
4989 TRAP TABLF
4994 POWER DOWN AND UP ROUTINES

5041 ERROR MESSAGES, DATA HERDERS, DATA VECTOKS, OPERAND VECTOKS, ETC
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221199

820011
ro0912
2080015
800200
177776

177774
177772
1771578
177570

200009
200021
8323082
LLELLR)
9080324
LTI
800986

.TITLE FPU ADD/SUB/MUL/D1V RANDOM LXER
;#COPYRTGHT (C) 1976

s#DIGITAL EQUIPMENT CORP,

s #MAYNARD, MASS, 91754

3

H

;#PROGRAM BY DONALD NORTH

3

H

;#THIS PROGRAM WAS ASSEMBLED USING THE PDP«11 MAINDEC SYSMAC
;#PACKAGE (MAINDEC-11-DZQAC=C3), JAN 19, 1977,

;e

+SBTTL OPERATIONAL SWITCH SETTINGS

,'

[Ad SWITCH OCTAL USE

;e crvmer memmes emscccecccansmcnoune

Had 15 140000 HALT ON ERROR

(A 14 240000 LOOP ON CURRENTLY EXECUTING TEST

e 13 220000 INHIBIT ERROR TYPEOUTS

HA 12 f10000 INHIBIT STATUS TYPEOUTS

1A 11 004000 INHIBIT ITERATIONS

e 10 200000 #=BELL ON PASS END

A an200a 1=BELL ON ERROR

1A 9 ¥A1000 LOOP ON ERROR

i 8 000400 LOOP ON TEST NUMBER IN "SLPTST"

A 1 naN08n @sTEST HFP/WFP ALTERNATELY EACH PASS
[ 2v00n2 1=TEST ONLY UNIT SPECIFIED IN SW<u¢s>
(A a 200002 P=SELECT HFP, IF Sw<@1>=t

[ Al 200003 1=SELECT WFP, IF SwW<@1>=}

.SBTTL BASIC DEFINITTONS

;#INITIAL ADDRESS OF THE STACK POINTER wus 1170 sss
STACK= 1124

+EQUIV EMT,ERROK 3sBASIC DEFINITION OF ERROR CALL
+EQUIV I0T,SCOPE $3BASIC DEFINITION OF SCOPE CALL
3 #MISCELLANEOUS DEFINTTIONS

HT= 11 3$3CODE FOR HORIZONTAL TAB

LFs 12 31CODE FOR LINE FEED

Cr= 15 $3CODE FOR CARRIAGE RETURN

CRLF= 20¢ 3 3CODE FOR CARRIAGE RETURN=LINE FEED
Ps= 177776 ; $PROCESSOR STATUS WORD

+EQUIV PS,PSW

STKLMT= 177774 33STACK LIMIT REGISTER

PIRQ= 177772 3 $PROGRAM INTERRUPT REQUEST REGISTER
DSWRz 177579 3 sHARDWARE SWITCH REGISTER
DDISP= 177574 s tHARDWARE DISPLAY REGISTER

3 #*GENERAL PURPOSE REGISTER DEFINITIONS

ROz %0 $ 3 GENERRL REGISTER

Ri= 1 3 3GENERAL REGISTER

R2= %2 3 3GENERAL REGISTER

R3= 13 3 3GENFRAL REGISTER

R4s= 4 3 $GENEKRAL REGISTER

RSz 5 3 s GENERAL REGISTER

Ré= 16 3 3GENERAL REGISTER

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1@96) @4=MAY=77 18:18 PAGE 3
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57
58
59
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800007
200206
#80007

PY000dY
028040
$O0B100
PP0140
8d92e9
200240
#22300
pN3340

120002
840000
®20000
010000
204020
DU2890
PP1000
#P2400
pAB222
940100
930030
#909e24
640019
BPR0O4
pRPA02
poPORA1

192009
p40009
920002
p1p00d
8249090
202099
281000
020400
200200
#v01022
POOB40
200020
oP2010

BASIC DEFINITIONS

R1= %7 3 sGENERAL REGISTER
§P= 36 33 STACK POINTER
PC= %7 $ 1PROGRAM COUNTER
;#PRIORTTY LEVEL DEFINITIONS

PRY= @ 3 $PRIORITY LEVEL @
PR1= 40 $3sPRIORITY LEVEL 1
PR2= 186 33PRIORITY LEVEL 2
PR3z 140 3 3PRIORITY LEVEL 3
PR4z 2900 3 3PRIORITY LEVEL 4
PRS= 240 3 sPRIORITY LEVEL S
PR6= 3ou 3 sPRIORITY LEVEL 6
PR7= 340 s $sPRIORITY LEVEL 7

;#"SWITCH REGISTER"™ SWITCH DEFINITIONS
SWiss= 136000
SWl4s= 40000
SWi3= 20000
SW12= 10000
SWiis 47300
SWigc 2000
SWe9= 1309
Swea= 400
S5wo7= 200
Swae= 100

SWas= 4e
SWo4as= 29
Swa3= 19
SWo2= 4
Swey= 2
SWoo=

1
+EQUIV SWa9,SW9
+EQUIV SW@R,SW8
+EQUIV SWe7,Sw7
<EQUIV SW06,SW6
.EQUIV SW@5,SWS
«EQUIV SWe4,SW4
.EQUIV SW@A3,SW3
LEQUIV SW@2,SW2
LEQUIV SW@1,S5W1
LEQUIV 5SWea,Swe

;#DATA BIT DEFINITIONS (BITY® TO BIT1S)
BIT15= 100009

BIT14= 48090

BITi3= 20000

BIT12x 10000

BIT11= 4900

BIT10= 2800

BITA9= 1900

BITA8z 400

BITe7= 200
BITo6= 100
BITAS= 49
BITR4z 20
BITA3= 1/

SEQ 2003

SEQ 0004
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
132
131
132
133
134
1358
136
137
138
139
148
141
142
143
144
145
146
147
148
149
159
151
152
153
154
155
156
157
158
159
169
161
162
163
164
165
166
167
168

B4=MAY=77 173130

820004
#2802
830021

B400B4
200010
200014
000014
800014
900029
no2e21
p30030
239034
800060
BYBAG64
P0C249

876609
8080022
poB144
pOOI44

903244

900062
28901
808002
202203
899004
29205

290490

229174

@4=MAY=77 18318 PAGE 4 SEG 0oves
BASIC DEFINITIONS

BITA2= 4

BITO1= 2

BITodz 1

LEQUIV BITAY9,BITY9

.EQUIV BIT®8,BIT8

.EQUIV BIT@7,BIT?

LEQUIV BITA6,BIT6

«EQUIV PRIT#5,BITS

.EQUIV BITR4,BIT4

LEQUIV BIT@3,BIT3

.EQUIV BITA2,BIT2

«EQUIV BIT21,BIT1

+EQUIV BITAQ,BITE®

;#BASIC "CpPU" TRAP VECTOR ADDRESSES

ERRVEC= 4 33 TIME OUT AND OTHER ERRORS
RESVEC= 10 3 $RESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 $"T" BIT

TRTVEC= 14 3 TRACE TRAP

BPTVEC= t4 7 ;BREAKPOINT TRAP (BPT)

IOTVEC= 20 33 INPUT/OUTPUT TRAP (IOT) ##SCOPE*#
PWRVEC= 24 3 3POWER FAIL

EMTVEC= 390 3 3EMULATOR TRAP (EMT) ##ERROR##
TRAPVEC=34 33 "TRAP® TRAP

TKVEC=z 69 s3TTY KEYBOARD VECTOR

TPVEC= 64 33 TTY PRINTER VECTOR
PIRQVEC=249 3 3PROGRAM INTERRUPT REQUESf VECTOR
$#MED INSTR CODES

MED= 276600 3 OpCODE

RWHAMI= @22 $READ WHAMI

RFLAG= 144 3 READ FLAGS

WFLAG= 344 SWRITE FLAGS

s #FLOATING POINT INTERRUPT VECTOR

FPPVEC=S 244

;#*FLOATING POINT REGISTER DEFINITIONS

ACU=

ACl= %1

AC2= %2

AC3= %3

AC4= %4

ACS= 35

+SBTTL TRAP CATCHER

30

s#ALL UNUSED LOCATIONS FROM 4 = 776 CONTAIN A ".+2{HALT"
;#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:#LOCATION @ CONTAINS ¢ TO CATCH IMPROPERLY LOADED YECTORS

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(10@6)
TRAP CATCHER
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169
170
174

172
173
174

175

176
177
178
179
1892
181

182
183
184
185
186
187
188
189
194
191
192
193
194
195
196
197
198
199
200
291
242
203
2084
295
206
97

PoP174
228176

900200

#20046

#09052

830024

PABI4A

pa1000
2312309
8231002
¥81004
201066
931019
091012

B22ad0
920090

8pa137

pPR204
PBDO46
¥22106
880052
200020
pBa204
av1200

PR19209d
290024
@v2200
pPoRO44
231000
pa123e0

3000929
#01202
£02012
282055
poRLOR
Boes14

G4=MAY=T77 1733¢

203000

DISPREG?
SWREG:

.=174

94-MAY-77 18:18 PAGE 5 SEQ 0006
.WORD @ : s SOFTWARF DISPLAY REGISTER

JWORD © ; ;SOFTWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)

JMP

@8START ;3JUMP TO STARTING ADDRESS OF PROGRAM

+SBTTL ACT11 HOOKS

:;60uc..oncnuuiu.u-.t-w.nn.0.0.¢¢nc|i;niiouinnu..nnnu.uuuun-uu.cn
3 HOOKS REQUIRED BY ACT11

«SBTTL

H

§SVPC=,

.246

$ENDAD

352
+WORD

+=§SVPC
.=1000

@ 3
;

;SAVE PC
$31)SET LOC.46 TO ADDRESS OF SENDAD IN SEOP

:2)SET LOC.52 TO ZERO
: RESTORE PC

APT PARAMETER BLOCK

;-lln'&QOOnoci»o..oi'nnolnbi.&'ln;'u!.lnllloQ!.uunlllult.illwuu..

3SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
;;Dl.l‘li."lll!i‘!Ill.!!!.ﬂl.'l.Il!!..ﬂl"..hl!.l"l.’ilh'il&l.!

2
o224
200
«=44

SAPTHDR

e=.8X

33 SAVE CURRENT LOCATION

y1SET POWER FAIL TO POINT TO START OF PROGRAM
JIFOR APT START UP

$3POINT TO APT INDIRECT ADDRESS PNTR,

+:POINT TO APT HEADER BLOCK

+ ;RESET LOCATION COUNTER

PR L T LT T L L et duataioebbodobivinbelobalet
;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT«PDP11 DIAGNOSTIC

;INTERFACE SPEC,

SAPTHD:
SHIBTS:
§MBADR:
§TSTM:

SPASTM:
BUNITM:

«WORD
«WORD
. WORD
. WORD
. WORD
+WORD

12 33TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

SMAIL s JADDRESS OF APT MAILBOX (BITS @-15)

12, 3 sRUN TIM OF LONGEST TEST

45, ssRUN TIME IN SECS, OF §ST PASS ON 1| UNIT (QUICK VERIFY)

[4 ; sADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
S$ETEND=$MAIL/2 ;;LENGTH MAILBOX-ETABLE(WORDS)
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208 «SBTTL COMMON TAGS
209
212 HEEA AR AR RE R X T e I e R R R R 2 eSS Y TR s T » (2227 22 1]
211 3#THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
212 $*USED IN THE PROGRAN,
213
214 801100 «=1109
215 @9t10d $CMTAG: 3 3 START OF COMMON TAGS
216 $3==+==START OF CLEAR COMMON TAGS=e===
217 201100 pogend «WORD %)
218 #21192 000000 6TSTNM: ,WORD ) ;sCONTAINS THFE TEST NUMBER
219 801124 9é0009 S$ERFLG: ,WORD ) ;$CONTAINS ERROR FLAG
220 991106 pAgodN $ICNT: ,WORD ) 3 3CONTAINS SUBTEST ITERATION COUNT
221 991110 paBVRI S$LPADR: ,WORD a ;3CONTAINS SCOPE LOOP ADDRESS
222 891112 p3ooen $LPERR: ,WORD ? 3 sCONTAINS SCOPE RETURN FOR ERRORS
223 921114 POBGGD S$ERTTL: ,WORD ] ;sCONTRAINS TOTAL ERRORS DETECTED
22¢ 0901116 poQoBe $ITEMB: ,WORD '] ;3CONTAINS ITEM CONTROL BYTE
225 391120 8992001 SERMAX: ,WORD 1 ;sCONTAINS MAX, ERRORS PER TEST
226 921122 920009 $ERRPC: ,WORD ) ;3CONTAINS PC OF LAST ERROR INSTRUCTION
227 @91124 p00030 $GDADR: ,WORD '] ;3CONTAINS ADDRESS OF “GOOD’ DATA
228 PO1126 o902 $BDADR: ,WORD Qo ;3CONTAINS ADDRESS OF °“BAD’ DATA
229 621130 930000 §GDDAT: ,WORD ] 7:CONTAINS “GOOD* DATA
230 901132 222000 §BDDAT: ,WORD ] 3 :CONTAINS “BAD* DATA
231 931134 20000 »WORD [ 7 tRESERVED=«NOT TO BE USED
232 921136 902900 +«WORD (]
233 921140 29092 SAUTOB: ,BYTE 14 :3AUTOMATIC MODE INDICATOR
234 421141 e00 $INTAG: ,BYTE 14 ;s INTERRUPT MODE INDICATOR
235 201142 p¥2900 «WORD 1
236 j3==e==END OF CLEAR COMMON TAGS=wew=
237 yo1144 177572 SWR: «WORD DSWR ;s ADDPESS OF SWITCH REGISTER
238 p21146 177570 DISPLA: ,WORD DDIsP ; tADDRESS OF DISPLAY REGISTER
239 o0115¢ B00000 $LPTST: ,WORD 2 ;3CONTAINS TEST NUMBER TO LOOP UPON
249 281152 177569 §TKS: 177560 ::TTY KBD STATUS
24t P21154 177562 $TKB: 177562 :3TTY KBD BUFFER
242 ©81156 177564 §TPS: 177564 :31ITY PRINTFR STATUS REG, ADDRESS
243 041160 177566 §TPB: 177566 s TTY PRINTER BUFFER REG, ADODRESS
244 po1162 220 $NULL: ,BYTE ] ;3CONTAINS NULL CHARACTER FOR FILLS
245 P31163 292 $FILLS: ,BYTE 2 33CONTAINS # OF FILLER CHARACTERS REQUIRED
246 931164 212 $FILLC: .BYTE 12 :$ INSERT FILL CHARS, RFTER A "LINE FEED"
247 001165 2023 STPFLG: .BYTE ] ;3"TERMINAL AVAILABLE" FLAG (BIT<@7>=0=YES)
248 0901166 $290a0 S$TIMES: ¢ ssMAX, NUMBER OF 1TERATIONS
249 901176 AO00AD SESCAPE: 0 ;sESCAPE ON ERROR ADDRESS
250 821172 13177607 090377 $BELL: ,LASCIZ <207><¢377><377> ;;CODE FOR BELL
251 891176 077 8QUES: LASCII /2/ 33 QUESTION MARK
252 9901177 215 SCRLF: LASCII «<15> ; sCARRIAGE RETURN
253 @d1z90 po0€12 $LF; +ASCIZ «<12> s s LINE FEED
254 HRAAAZ AR S AR 22 2 A g X ey ey T Y Y T R T T T Y TS T Y T ey
255 «SBTTL APT MAILBOX-ETABLE
256
257 IR AR UBRBR B R RGBS ERERR R ey N FREERRBRRERRD
258 +EVEN
259 801202 $MAIL: 3 3APT MAILBOX
260 931202 @23000 SMSGTY: ,WORD AMSGTY 3 3MESSAGE TYPE CODE
261 921204 PR2VDY §FATALs ,WORD AFATAL  ;;FATAL ERROR NUMBER
262 831206 £I9P0Q STESTN: ,WORD ATESTN ;3TEST NUMBER
263 £01210 9982000 $PASS: LWORD  APASS  ;3PASS COUNT
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1i 27(1006) fM4=MAY=77 1R:18 PAGE 7 SEQ vees
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264 pO1212 QU000 $DEVCT: ,WORD ADEVCT 33DEVICE COUNT
265 901214 00020 SUNIT: LWORD AUNIT $31/0 UNIT NUMBER
266 $31216 poReDO SMSGAD: .WORD  AMSGAD ;;MESSAGE ADDRESS
267 891220 POGOOD $§MSGLG: ,WORD AMSGLG 3 ;MESSAGE LENGTH
268 891222 SETABLE $3APT ENVIRONMENT TABLE
269 891222 200 $ENV: «BYTE AENV s sSENVIRONMENT BYTE
279 9061223 000 SENVM:  BYTE AENVM $ sENVIRONMENT MODE BITS
271 $01224 0202900 $SWREG: ,WORD ASWREG 3:APT SWITCH REGISTER
272 8231226 PNR600 $USWR: ,WORD AUSWR $tUSER SWITCHES
273 931230 PPAGRP $CPUOP: ,WORD ACPUOP ;;CPU TYPE,OPTIONS
274 1] BITS 15=31=CPU TYPE
275 HAd 11/24201,11/05022,11/20=83,11/40=04,11/45=05
276 e 11/70=06,PD0zA7,Q=10
217 A BIT 1@=REAL TIME CLOCK
278 e BIT 9=FLOATING POINT PROCESSOR
279 e BIT 8=MEMORY MANAGEMENT
280 8231232 S$ETEND:

281 «MEXIT
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DOFPDB,P11

282
28)
284
285
286
287
288
289
298
291
292
293
294
295
296
297
298
299
3IgL
3ol

3a2
303
304
305
396
307
3gs
309
318
3t

312

313

314

315

316
317

318

319
329

321

322

323

324

328

326
327

328

329
339

334

332

333

334

335
336
337

FPU ADD/SUB/MUL/DIV RANDOM EXER
DQFPDB,P11

338
339
340
34

342
343
344
345
346
347

348
349
359
351

352
353
354
35%
356
357
3s8
359
362
361
362
363
364
365
366
367
368
369
370
n
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
9N
392
393

$31232

901232
eo1240
801246
BO1254
901256
831264
881272
881309
ev13e2
601319
#1316
801324

#01326
#1334
¥21342
001350

901352
#1360
©¥01366
921374
€21376
001404
8e1412
901420
901422
801430
8231436
891444
po1446
#21454
#01462
e21470
821472
#1500
801506
ne1514
901516
2231524

901532
po154¢
991542
8015590
#d1556
921564
2a1566
#1574
991602
921612

801612
8231620
931626
¥91634

801636
801644
801652
931660
291662
¥91672
891676
801704
201706
801714
po1722
891730
£31732
01740
P21746
931754
801756
981764
#01772
202000

#02702
832014
902016
902024
802026
902034
£02042
892050
6232052
#0206
ro2066
$a2074
8232076
#02104
802112
2o2120
#22122
902130
002136

04-MAY=T77 17330

32524 933204 933474
PO00R7 000020 POOAVE
800000 -
732545 033204 $33474
993000 0800000 QAD2VQ
090000 020000 PROGEP
200020
932566 @33204 033474
820000 MOG0RR BVOYYA
988000 ©A0QVe 0V0207
02000
899000 BOOADA  0VOLOY
POBPOO 00VPA3 PR0200
POBUD2 BB000D ©0VOA0A
LI
$832275 033220 033514
§33622 033632 020000
900003 @90000 030300
700000
832275 033256 ©33526
$33572 A33606 0AGBOA
PpBOAOD A0UPLR ©A000A
[LEELL
$32325 ©33220 ©33514
933622 033632 ©00020
292000 0000209 00@A0N
900000
$32325 033256 033526
033572 933606 000000
POO202 0VA00D BNRAVA
990000
932355 033220 933514
833622 033632 000000
900000 00PA20 AAAYAN
pARLOR
32355 933256 ©33526
§33572 833686 DBARKEN
MACY11
04-MAY=T7 17330
BD0GR2 000000 Q90000
LLILIT]
932405 033220 ©33514
033622 933632 000000
202890 000000 ©00900
0690209
832485 033256 033526
833572 933606 PIGAG0
PABLED @OVGRe 0PPA00
800009
#32435 933354 @3355@
POQERY ©0R200 ¥ANAAN
802002 000000 ©0Q0V0D
802000
232607 733204 033474
PORRO2 0RO BAYABY
202000 000D B0VABD
800000
932630 ©33204 033474
00002 000ARE Q082N
PABROY GVOVRR VAAYR0
900000
§32651 ©33204 033474
POPROR 0P00R0 BAOVVY
222000 ©20000 WV00RR
200029
532672 033204 933474
pUBBBA QBP0 000920
PRDORP POV 00000Y
LLYTIY]
932713 @33204 933474
20800 Q0000 0OCEPR
900008 002000 BO0OVRO
[ LT
932734 933433 033502
POBCIA 0NONRN 00000
pORR0e ©0BARD ANP2RA
200000
832761 933433 033502
809000 000000 000940
990483 000008 VMVY200
800009
$#33006 933433 033502
#0000 POCRBO 0000080
PORGOP ©P00RE #MEVeDd
2800009
p33033 ©33433 033502
890008 ©PO00VR B00A0D
200000 0ODPOY 000000
200000
933260 933433 033502
pBAVOP 000000 008700
200089 000000 0088000

«SBTTL

S§ERRTBS

A4=MAY-T77 18:18 PAGE 8
ERROR POINTER TABLE

ERROR POINTER TABLE

SEG 9009

;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR,

;#THE INFORMATION IS OBTAINE
s#LOCATION SITEMB, THIS NUMB

;#NOTE1:
;#NOTE2:

EMV@O1:

EMVO22:

EMVAQ3:

EMV@A4:

EMVEOS:

EMYQQ6:

EMVERT?

EMVP1G3

EMVAL11:

EMVB12:

27(1096)

$#NOTE:
1]
«WORD

.WORD

.WORD

L WORD

LWORD
LWORD
L WORD
.WORD
LWORD

+WORD

B4-MAY~

D BY USING THE INDEX NUMBER FOUND IN
ER INDICATES WHICH ITEM LN THE TABLE IS PERTINENT,

IF SITEMB IS @ THE ONLY PERTINENT DATA IS (SERRPC).
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

33POINTS TO THE ERROR MESSAGE

33POINTS TO THE DATA

$sPOINTS TO THE DATA

$3POINTS TO THE DATA

ERROR VECTOR TABLE ($ERRTB)

SEE $ERRTYP ROUTINE FOR ITS
EMJ,DHA,DTA,9,8,8s0s0,0s9

EMK,DHA,DTA,2,0,0,0,0,0,0

EML,DHA,DTA,9,0,0,0,0,0,0

v,0,0,0,0,2,0,0,0,0

EME,DHB,DTD,LOF,HIF,8,2,9,0,¢

EME,DHC,DTE,LOD,HID,0,8,0,0,9

EMF,DHB,DTD,LOF,HIF,9,0,0,0,0

EMF,DHC,DTE,LOD,HID,9,4,0,0,0

EMG,DHB,DTD,LOF,HIF,0,0,0,0,9

EMG,DHC,VTE,LOD,HID,8,0,0,0,0

77 18318 PAGE 9

ERROR POINTER TABLE

EMVP132

EMVA142

EMVA152

EMVE16:

EMVE173

EMVO2a3

EMVO21:

EMV0O22:

EMVD23:

EMVA24:

EMVA25?

EMVO263

EMV227:

+WORD

LWORD

+WORD

+WORD

JWORD

LWORD

+WORD

.WORD

JWORD

LWORD

+WORD

LWORD

. WORD

EMH,DHB,DTD,LOF,HIF,0,0,0,0,0

EMH,DHC,DTE,LOD,HID,2,0,0,0,0

EMI,DHD,DTF,0,0,0,0,0,0,0

EMM,DHA,DTA,9,¢,0,0,9,0,0

EMN,DHA,DTA,0,0,0,0,0,8,9

EMO,DRA,DTA,4,9,0,0,0,0,9

EMp,DHA,DTA,®,0,0,0,0,0,8

EMQsDHA,DTA,8,2,0,0,0,0,0

EMR,DHE,DTB,9,2,0,0,0,0,0

EMS,DHE,DTB,8,9,0,9,9,0,9

EMT,DHE,DTB,9,9,0,0,0,0,0

EMU,DHE,DTB/8,8,0,0,9,9:9

EMV,DHE,DTB/+8:0,98,0:0,0,0

HEADER

FORMAT

HAS BEEN MODIFIED,

STRUCTURE

s ADDF

3 SUBF

s MULF

-

*

3 (UNUSED)

3 ADDF

3 ADDD

3SUBF

3 SUBD

3MULF

3 MULD

3DIVF

sDIVD

FPS ERROKS

RESULT ERRORS

SEQ 9910

3 ILLEGAL FPP TRAP

$DIVF

3 ADDD

$1SUBD

$MULD

3DIVD

3 ADDF

3 SUBF

3MULF

sDIVF

3ADDD

*

FPS ERRORS

FEC/FER ERRORS



FPU ADD/SUB/MUL/DIV RANDOM EXFR MACY11 27(1006) ©04-MAY=77 18318 PAGE 10 SEQ @011
DQFPDB, P11 04=MAY=T7 17130 ERROR POINTER TABLE

394 ®B2144 PpI0ROO

395 932146 033105 933433 N33562 EMVA3IaA: _WORD EMW,DHE,DTB,2,0,0,0,08,0,0 $SUBD *
396 P32154 POGAIL NOPEVD 800700

397 8082162 ¢ ¢

398 28217¢ 900002

399 ¢32172 @33132 ©33433 033502 EMV@31: _WORD EMX,DHE,DTB,¥,2,0,0,0,0,0 3MULD *

400 922200 003D GPAVOA P0OBI0A

401 822206 BIVAGD 0VAVAOD BAPAVA

402 092214 §OOPOO

403 ©$3221c 833157 933433 033592 EMVA3I2: WORD  EMY,DWE,DTB,2,0,0,0,0,0,0 ;DIVD  #

404 ©02224 DOROBO OGO DAAAAD

405 #32232 PPA¢00 000000 000AR0

406 232244 090002

497

408 §02242 932103 933204 ©33474 EMVO33: ,WORD  EMA,DHA,DTA,@,0,0,0,0,0,0 ;F<MODE EXERCISER * FPS
409 22250 PEAOBO POVOAD 0OPNOO

410 ©02256 PAPGA2 0OVORD 0MOVBR

111 822264 9AA0OD

412 ©92266 932142 033204 33474 EMVA34: _WORD EMR,DHA,DTA,9,9,0,0,0,0,0 :0-MODE HXERCISER # ERROR
413 892274 090008 NGOPPY 000300

414 ©P2302 0DURGOD BODGRD CABOEA

415 202310 ©2P¢A0

416
17 962312 032175 933222 £33514 EMY@3S: _WORD  EMC,DHB,DTD,O0P1F,0p2F,0P3F,0p4F,0pPSF,0P6F -0 3F=MODE EXERCISER * RE
suLT
418 902320 833642 033652 @33662
419 ©92326 @33672 033792 033712
420 202334 AAAAD
421 202336 32235 033256 @33526 EMVB36: ,WORD  EMD,DWC,DTF,0P1D,0P2D,0P3D,0P4D,0P5D,0P8D,” ;DeMODE EXERCISER «
ERROR
422 202344 933722 933736 933752
423 902352 033766 034092 034916
424 992360 BPOVBO
425
426
427
428 .SBTTL PROGRAM DEFINED COMMON TAGS
429 ;#VARIABLES
430 $232362 000000 FPS: .WORD @ sFPS STORED HERE AFTER STFPS
431 002364 000000 FEC3 .WORD @ ;FEC STORED HERE AFTER STST
432 822366 98D0DO FEA: LWORD @ sFEAR STORED HERE AFTER STST
433 992370 PE202D FPPOPC: ,WORD ¢ ;OLD PC SAVED HERE AFTER TRAP
434 002372 200000 FPPOPS: WORD @ ;OLD PS SAVED HERE AFTER TRAP
435 32374 PIBOAD FPPOSP: ,WORD @ ;SP AFTER TRAP
436 £02376 PPOEGD EXPFEA: .WORD @ ;EXPECTED FEA
437 9V2400 POBOVO §FPS: L WORD ¢ ;SOFTWARE FPS
438 902402 ©0D0DO SFEC:  L,WORD ¢ + SOFTWARE FEC
439 $22404 BOOLOR §FEA: L WORD @ ;SOFTWARE FEA
440 932406 DPOORRD PORRYY GBVVOVY ANS1:  (WORD  @,v.,4,0 sHARDWARE FLOATING POINT ANSWER
441 902414 POOCOO
442 802416 ANS23 JWORD  ¢,9,0,0 ; SOFTWARE FLOATING POINT ANSWER
443 902424 90PVOD
444 932426 927005 104552 111730 LONUM: ,WORD  ©27085,104552,111730,0080555 s RANDOM EXERCISER OPERAND LONUM
445 822434 PPASSS -
446 02436 102337 166330 0A7025 HINUM: ,WORD  162337,166330,0807025,021553 $RANDOM EXERCISER OPERAND HINUM
447 902444 921553
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1! 27(1086) ©4=MAY-77 18118 PAGE 11 SEQ 0012
DOFPDB, P11 B4-MAY-77 17130 PROGRAM DEFINFD COMMON TAGS
448 €02446 175463 030712 105726 OP1: JWORD  175463,030712,105726,124064 H
449 FB2454 124064
450 £02456 156687 002361 978707 O0P2: JWORD  156607,092361,0707087,061111 ;
451 p22464 61111
452 902466 BEISAS 134261 062451 OP3: JWORD  ©@#3505,134261,062451,052525 $EXTRA RANDOM OPERANDS
453 002474 852525
454 992476 102466 123456 111111 OP4: JWORD  1062466,123456,111111,101010 i
455 P02524 1010189
456 202506 @76103 @A0BI46 DPEA612 OPS5: JWORD  ©76143,008346,060612,125252 3
4571 #92514 125252
458 042516 044190 112400 177777 OP6: JWORD  044104,112400,177777,000006 3
459 802524 002096
160
461 ;#ADDED COUNTERS FOR TRACING WHFRE WE’VE BEEN
462 002526 POICOO ADDC@A: LWORD @ ;TOTAL NUMBER *
463 902530 dV0YB2 ADDC1: LWORD @ :Az0, B#O -
464 342532 BAA2DD ADDC2: .WORD @ ;Aw0, B=0 *
465 892534 088000 ADDC3: LWORD @ sR=@, B=9 « FOR
466 ¥02536 0BOVYD ADDC4&: LWORD @ ;NO SHIFT REQ‘D % ADD
467 502540 BPIAOA ADDCS: L WORD @ 1OVERFLOW * AND
468 §02542 0pOBABD ADDC6: LWORD @ ;OVERFLOW, ENABLED # SUBTRACT
469 ©02544 BUBODD ADDC7: JWORD @ s UNDERFLOW .
470 @42546 BPORDD ADDC8: LWORD @ ;UNDERFLOW, ENABLED »
an
472 PA2550 ©B200V0OD MULCA: LWORD @ ;TOTAL NUMBER .
473 292552 870080 MULC1: LWORD @ ;A=@ AND/OR Bzd 3
474 2682554 POPORY MULC2: LWORD s OVERFLOW * FOR
475 892556 020000 MULC3: ,WORD L] ;OVERFLOw, ENABLED + MULTIPLY
476 822562 ©20000 MULC4; LWORD @ 3 UNDERFLOW »
477 202562 902890 MULCS5: LWORL @ ; UNDERFLOW, ENABLED *
478
479 802564 PVR2VO DIVCO: LWORD @ ;TOTAL NUMBER .
480 902566 PIPABY DIVC1: JWORD @ ;NUM A=0Q .
481 942570 §0ODPOO DIVC2: .WORD @ ;DEN B=0 * FOR
482 892572 ©9D00BO DIVC3: LWORD @ ;OVERFLOW « DIVIDE
483 B32574 ©BPD0OA0 DIVC4: L WORD @ ;OVERFLOW, ENABLED »
484 992576 DIBOOR DIVCS: LWORD @ : UNDERFLOW -
485 992600 BPOAOP DIVC6: LWORD @ ;UNDERFLOW, ENABLED »
486
487 ;#REGISTER CONTENTS, AT ERROR, STORED HERE
488 PB2602 DOORBD EREG@: LWORD @
489 002604 DV2ABO EREG1: LWORD @
490 802626 800D EREG2: ,LWORD @
491 222610 908009 EREG3: .WORD [4
492 902612 000090 EREG4: LWORD @
493 QV2614 220000 EREG5: .WORD [
494 002616 BYOAGD EREG6: WORD @
495 992620 230022 EREG7: L WORD @
496
497 3#MESSAGES FOR BEGIN PROGRAM/START OF PASS

498 P92622 @95015 0AVSO12 ©42115 BGNMES: .ASCII <CR><LF><LF><LF>"MD-11=DQFPD-"

499 022630 B384S5 026461 050594

500 $02636 950106 026504

501 092642 827102 +ASCII "B,"

582 PY2644 P27056 JASCII ",."

583 902646 $42120 026520 030461 .ASCIZ "PDP=11/6X F,P,U, ADD/SUB/MUL/DIV EXERCISER"<CR><LF>



FPU ADD/SUB/MUL/DIV RANDOM EXER

DGFPDB,PI11Y

504
505
506
507
508
509
510
511

512

#02654
802662
082670
232676
€42704
902712
902720
902723
802730

d4=MAY=T7

233957
927120
842104
246457
253111
041522
#05015

e1s
920123

17:30

©¥20130
927125
851457
#46125
042440
851511

een
950012
202043

MACY11 27(1006)

927106
043440
241125
942057
842539
851105

psise1

NWPAS1:

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

DOFPDB,P11

513
514
515
516
517
518
519
520
521
522
523
524
52%
526
s27
528
529
539
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568

903020

903000
203004
2230906
903012
ed3014

$23029
90830826
903034
903042
233059
p23056
9923064
983072
g03109
8031006
903112
203116
903124
$03132

993140
PBI144
dV3152
823160
893166
6233174

pOILT6
293200
p23204
933206
903214
nv3222

803226
803232
083240
903242
8903250

093250
803256

812706
pO50826
B22706
901374
212706

812737
812737
212737
812737
212737
812737
812737
812737
813737
205037
985037
812737
812737
812737

$13746
012737
212737
812737
8221117
981012

8902423
812716
B830002
812737
812737
812637

#05037
132737
201493
812737

at2737
#95037

Q4-MAY=TT 17338

281160
901144
891160

927672
000340
830150
[LLKET
831630
808340
831676
p0B340
022042
901166
ee1170
900001
903124
903132

P00P0204
PB3200
177570
177570
177717

#032006
#0176
000174
270004

#n12190
800200

901224

0823256
200246

200020
209022
poA0d30
pean3l2
2600934
8e8036
200n24
8APA26
022034

ea112a
o81110
PP1112

200004
201144
001146
175750

001144
pa1146

801223

201144

220244

@4-MAY=77 18:18 PAGE 12
PROGRAM DEFINED COMMON TAGS

JASCIZ

<CR>CLF>"pASS #"

@4-MAY-77 18318 PAGE 13
START OF PASS ROUTINE

+SBTTL START OF PASS ROUTINE

R I L L T TR R S T R T R L L L d f ddatatobaiubabainduioiefoduiutalubaiubuiaiviobel
AMA ; ASSEMBLE ALL RELATIVE REFERENCES AS ABSOLUTE
L e A YRR T L YA SR AR RS SS AR AR AR LAl Lt bbb bbbl il

START:
+SBTTL
3 3CLEAR

33 INITIALIZE A F
M

.ENABL

INITIALIZE THE COMMON TAGS
THE COMMON TAGS (8CMTAG) AREA

MOV
CLR
cMp
BNE
MOV

MoV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
CLR
MOV
MOV
®ov

#SCMTAG,RE ;sFIRST LOCATION TO BE CLEARED
(R6) ¢ 3 sCLEAR MEMORY LOCATION
#SWR,R6 ;;DONE?

.6 ;:LOOP BACK IF NO

#STACK, SP 33 SETUP THE STACK POINTER

EW VECTORS

#$SCOPE, @8 IOTVEC 33 10T VECTOR FOR SCOPE ROUTINE
£340,RFTOTVEC+2 ;sLEVEL 7

#SERROR,R¢EMTVEC ;;EMT VECTOR FOR ERROR ROUTINE
#340,Q8EMTVEC+2 ;;LEVEL 7

#$TRAP, R¥TRAPVEC ;3 TRAP VECTOR FOR TRAP CALLS
#340,@8TRAPVEC+2;LEVEL 7

#SPWRDN, @#PWRVEC ;3 POWER FAILURE VECTOR
#340,A¥PWRVEC+2 ;;LEVEL 7

SENDCT, SEOPCT :3SETUP END=OF=PROGRAM COUNTER

STIMES ;s INITIALIZE NUMBER OF ITERATIONS
$ESCAPE ;sCLEAR THE ESCAPE ON ERROR ADDRESS
#1,$ERMAX ;;ALLOW ONE ERROR PER TEST

#.,SLPADR s INITIALIZE THE LOOP ADDRESS FOR SCOPE
#.,SLPERR ;3SETUP THE ERROR LOOP ADDRESS

73SI1ZE FOR A HARDWARE SWITCH REGISTER, IF NOT FOUND OR IT 18
;3EQUAL TO A "=y", SETUP FOR A SOFTWARE SWITCH REGISTER.

6481t
65§:

66851

6782

MOV
MOV
MOV
MOV
cve
BNE

BR

MOV
RT1
Mov
MOV
MOV

CLR
BITB
BEQ
MOV

3SET UP
Mov
CLR

@WERRVEC,~(SP) ;3;SAVE ERROR VECTOR

#645,A#ERRVEC SET UP ERROR VECTOR

#DSWR, SWR SETUP FOR A HARDWARE SWICH REGISTER
¥DDISP,NISPLAY ;3;AND A HARDWARE DISPLAY REGISTEK
#=1,8SWR :3TRY TO REFERENCE HARDWARE SWR

668 BRANCH IF NO TIMEOUT TRAP OCCURRED
AND THE HARDWARE SWR IS NOT = =i

658 ; $BRANCH IF NO TIMEOUT

#6558, (SP) $3SET UP FOR TRAP RETURN

#SWREG, SWR ;;POINT TO SOFTWARE SWR

#DISPREG,DISPLAY

(SP)+,@$ERRVEC ; ;RESTORE ERROR VECTOR

$§PASS 3 sCLEAR PASS COUNT

$APTSIZE,SENVM ;;TEST USER SIZE UNDER APT

678 ;3YES,USE NON=APT SWITCH

#$SWREG, SWR s $NO,USE APT SWITCH REGISTER

FPP UNEXPECTED TRAP CATCHER = = o = « = = =
$FPPILT,R$FPPVEC sNEW PC AT FPP TRAP
RIFPPVEC+2 3NEW PS AT FPP TRAP

SEQ 9013

SEQ vo14
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569
579
571
572
573
574
575
576
577
578
579
589
581
582
583
584
585
586
587
588
589
599
591
592
593
594
595
596
597
598
599
699
6Nl
602
683
604
605
606
607
698
609
610
611
612
613
614
615
616
617
618
613
620
621
622
623
624

093262
803266
263272
203274

$03276

993302
£23306
8283312
203314
823320
003322
093326

a¥3330
863336
8n3344
803352
923360
03366
LUERRLS
803376
»o3404
953412
po3420
803426
903434
"83442

0B3459

8043454
pP3I462
PO3464
P03472

V03474
903500
Po3S5084
903506
893510
823512

G4=MAY=77 17130

812700
p12701
885020
077142

104401

876689
832790
e21403
104401
nBe453
194401
900450

8850615
8lv461
50106
p20124
p4710S
800012
885015
£43040
£20135
947125
240442
#51505
958106
P20131

¥12706

232717
patP15
823737
eAt1e11

104401
813716
#5216
194403

ané
124401

902526
200026

002622

220022
enan2e

903330

090337¢

#20052
642455
852440
851120
020124

020052
030520
843119
952111
f46114
851524
P47440
006452

o01100
210000

@22042

002723
991210

L4 1
¥01177

2590106
244040
044516
251505
#6452

847516
926461
220120
926440
852040
953440
n46116
eP0012

175462

h22034

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11

DOFPLB, P11

625
626
621
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
65¢
651
652
653
654

p43IS16

903522
PV3526
903532

P83531

€235440
233546

893559
083556
¥o3560
PO3I564
9983566
®e3s72

833576
893602

"ZEIT-X}
P43612
¢a3614
£33622

812746

#7660
$32702
LEARET

P716600

832777
p¥1413

932777
991403
$42720
900482
852700
876639

832740
pO1494

§127317
pR0403
p12737

B4-MAY=TT 17330

#01100
ANVB22
ANPN20
¥0v144

genee2

¥vpent
v1ened

#10992
090344

#10000

932066

832074

175376

175366

f3v414

730414

B4-MAY=T77

INITIALIZE THE COMMON TAGS

19:18 PAGE 14

SEQ 9015

s #CLEAR COUNTERS FOR TRACING INFO

MOV #ADDCa, RO sFIRST LOCATION TO CLEAR
MoV #26,RY ;26(8) WORDS
282 CLk (R@A)+ sCLFAR AND BUMP
S0B R1,25 300 AGAIN
TYPE +BGNMES ;1D MESSAGE AT START

:////////I///////////I///////////////////////////////////////I/////////
H ON WHETHER OR NOT HFP UNIT IS PRESENT

MESSAGE

MED »RWHAMI ;WHAMI INTO RO
BIT $BITO4, RO ;1S THERE A HFP UNIT ?
REGQ 708 ;NO, BR
TYPE 1688 s INDICATE FP1j-E PRESENT
BR NEWPAS $GO FOR SUBPASS INIT
7083 TYPE 1698 ;s INDICATE NO FP1i-E
BR NEWPAS ;GO FOR SUBPASS INIT
68§ JASCIZ  <15><12>"# FPil-k HFP UNIT PRESENT *#"<15><12>
6982 JASCIZ  <15><12>"w% NO Fpii=E HFP UNIT = ALL TESTS WFP ONLY *1<15><12>
<EVEN

}/////////////////I/III//I/////////////////////////////////////I///////

L Ry e L S AR A RSl At

JNEW PASS ENTEKS HERE
R R S I LSS AR AR A AL AL SRR St ii bl

(22222223

NEWPAS? MOV ¥STACK, SP FRESET STACK PTR
BIT IBIT12, ASWR ;INHIBIT STATUS TYPEOUTS ?
BNE SUBPAS $BR 1F YES
CHp S$ENDCT, SEOPCT sTIME FOR A MESSAGE ?
BNE SUBPAS sNO, NOT YET
TYPE ,NWPAS1 $"PASS "
mov §PASS, ~(SP) ;PASS COUNT INTO ...
INC (sP) ;  1=N RANGE
TYPOS ;TYPE OCTAL
JBYTE 6,0 ; & DIGITS, NO LEADING ZEKROS
TYPE +8CRLF JEND THE LINE
27(1006) @4-MAY=77 18:18 PAGE 15 SEQ 9016
INITIALIZE THE COMMON TAGS
’}'......!..".'.I.O."O....QO'.'.’....QIO.'Q'.'Oll...".""ll’l
JNEW SURPASS ENTERS HERE
:;l......'l'.. I.’N'I.OI.II..'O..".l.'.C..l.&.i".ll.b.....""‘.
SUBPAST MOV #STACK, SP sRESET 5P FOR INSURANCE
MED ,RWHAMI $GET WHAMI INTO RO
BIT $B1TA4, PO ;1=HFP PRESENT, @=NO
BEQ 208 $IF NO HFP, TEST WARM ONLY
MED ,RELAG ;GET FLAGS INTO RO
BIT ¥SWO1,ASWR ;SWO1: 1=HFP OR WEP TEST ONLY
BEU 18 : P=ALTERNATE HFP/WFP PER PASS
BIT 15W0A, BSWR $SWADT  1=WFP ONLY
BEQ 28 : @=HFP ONLY
BIC 1BIT12, R0 ;CLEAR HFP ENABLE FLAGS5> FOR WFP
BR 3s [
251 BIS ¥BIT12,R¢ $SET HFP ENABLE FLAGCS> FOR HFP
38t MED »WFLAG sREWRITE FLAGS
181 BIT 1BIT12,RO STEST WHO’S ENABLED: HOT, WARM
HEU 208 ;SET APPROPRIATE HEADFR:
198: MOV #ASCHOT, HOTWRM ;"HOTY "
BR 218 :
208: MOV $ASCWRM, HOTWRM S WARME °
2181



FPU ADD/SUB/MUL/D1V RANDOM EXER MACY11 27(1006)
T! EXERCISE ADDF,

DQFPDB,

655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
692
691
692
693
694
69%
696
697
696
699
700
701
102
783
704
795
706
107
708
709
710

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

DQFPDB, P11 Q4=MAY=77 17330

711
712
713
714
715
716
717
718
719
720
721
722
723
724
7238
726
727
728
729
7392
731
732
733
734
735
736
737
738
739
740
7414
742
743
744
745
746
747
748
749
75¢@
751
752
753
154
755
756
157
758
159
769
761
162
763
764
765
766

P11

#03622
893624
¥B3632
003640
903644
903650
903654
903660
#0366 ¢
enl6l0
833674
po3700
#B3704
#9371¢
803712

223716
823722
943726
#33732
n93736
933742
#93746

803754
893756
903762
803764
903772
803774
824009

004692
804006
604010

0049014
804022
¥24024

004026
[.LATEL]
024936

9040240
P040242
PO4244

124046
004052
PB4064

204064
204079
904072
004074
834100

pB4102

pos1d6
34110
994116
004124
co4132
PB4134
004140
804144
904159
824154
pos160
Pe4164
@2417a
994174
f3417e

904202
004206
804212
nD4216
004222
924226
924232

¥A4240
924242
904244
904259
904236
834260
904264

804266
904272
804274

904300
804306
#04310

904312

J4-MAY=TT 17332

802004
212737
812737
8050837
825037
985037
g0se37
885037
884737
202426
204437
$23510
823518
8235606
923549

213702
178127
172437
172537
172737
179127
912737

1726080
172201
179237
823737
pol4e3
174237
1840801

805737
190014
170337

223737
po1401
104023

823737
821441
104023

173702
17202092
901416

174237
162737
995637

173737
1709009
pa1403
174237
184005

905037

80204
812737
812137
905037
#05037
89506137
805037
845037
804737
802426
804437
823510
823519
823566
823540

#1370
172127
172437
172537
172737
178127
912737

1726490
1722014
170237
823737
801423
174237
184017

285737
100914
179337

823737
991401
184027

823737

393756
907400
902402
902404
802362
002364
892366
923342
902436
823506
0902426
902436

802416

092400
P40000
202426
002436
802416
007400
2083754

002362
902362

902406

0024900
802364
202364

a02366

802406
990001
492406

022406

802406

802362

804242
847600
202402
002404
202362
$02364
902366
923332
892436
@23506
982426
702436

on2416
802409
849200
002426
9n2436
802416

907609
204240

002362
902362

902406

022400
902364

802364

902366

992376
802400

201110

202400

922402

802404

002410

082376
nna2400

8211190

pa2400

902402

202404

PIRHR RN AR RN ER BN RERNE RGNS
EXERCISE ADDF,

-ITEST 1

A4=MAY~77 18318 PAGE 16
ALL INTERRUPTS ON, ROUNDING MODE

FERRES FREBEBRRARRRRS SR
ALL INTERRUPTS ON, ROUNDING MODE

,70niculvlnaﬁnnlGul'!u"00'ﬁQnuOliu.llclu'i.nl.uu.llliiunl!ﬁl.l..

TST1: SCOPE

MoV #ARET1,EXPFEA ;ADDR OF INSTR BEING TESTED
MOV 1207400,5FPS 'SET I1E BITS IN FORTRAN ANSWER
CLR $FEC :CLR FORTRAN FEC
CLR S§FEA ;CLR FORTRAN FEA
CLR EPS sCLR FPU FPS BUFFER
CLR FEC ;CLR FPU FEC BUFFER
CLR FEA ;CLR FPU FER BUFFER
JSR PC,RANDL2 -GET RANDOM INPUT DATA
LWORD  LONUM,HINUM
JSR R4, SPOLSH -ENTER POLISH MODE
$PUSH +» LONUM ;PUSH 2 WORDS ON STACK (LONUM)
$PUSH  ,HINUM 'PUSH 2 WORDS ON STACK (HINUM)
$ADD -ADDRESS OF FORTRAN ADD
sPOPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
MoV $§FPS, RO ;DISPLAY FLOATING POINT STATUS
LDEPS  #u40400 ;LOAD FPS, INTERRUPT DISABLE
LDF LONUM, AC® ;LOAD AC® WITH A RANDOM NUMBER
LDF HINUM,ACH sLOAD AC1 WITH A RANDOM NUMBER
LDF ANS2,AC3 ;LOAD AC3 WITH THE SUM
LDFPS  #aa7400 ; TURN INTERRUPTS ON
MOV #,+6,SLPADR ;RESET LOOP ADDRESS
;6.&0“i‘Ith'}.l.“.l'&.'h.ll.'w- * LA X222 4 EIZ2 22223
LDF AC@,AC2 ;LOAD ACO INTO AC2

RRET1: RADDF AC1,AC2 ;ADD AC1 BY AC2
STEPS FPS ;STORE FLOATING POINT STATUS
CMp FPS,8FPS ;CHECK FPS
BEQ AERR1 sBRANCH IF OK
STF AC2,ANSH ;SAVE FPU ANSWER
ERROR 1 ;FPS ERROR

RERR1: TST SFPS ;ERROR BIT SET ?
BPL ATST1 $sNO, DONT GET FEC/FEA
STST FEC :YES, CHECK STATUS
cMp FEC,8FEC ;CHECK THE FLOATING EXCEPTION CODES
BEQ 18 sBRANCH IF OK
ERROR 23 ;FEC 1S WRONG

183 CMp FEA,SFEA ;CHECK FLOATING pC
BEQ ATST1 sBRANCH IF OK
ERROR 23 s WRONG ADDRESS IN FEA

ATST1: CMPF AC2,AC3 :COMPARE FPU ANSWER TO FORTRAN ANSHWER
CFCC ;COPY FLOATING CONDITION CODES
BEQ AEND1 ; ANSWERS CHECK
sCOMPENSATE FOR FORTRAN INACCURACIES.
STF AC2,ANS1 ;SAVE FPU ANSWER
sSuB #1,ANS1+2 -DLCRFMENT FPU ANSWER
SBC ANS1

@4=MAY=77 18118 PAGE 17

T EXERCISE ADDF, ALL INTERRUPTS ON, ROUNDING MODE
CMPF ANS1,AC3 sCHECK ANSWERS AGAIN
CFCC sCOPY FLOATING CONDITION CODES
BEQ AEND1 ;BRANCH IF OK
STF AC2,ANS! ;SAVE FPU ANSWER
ERROR 5 sFPU AND FORTRAN DISAGREE
REND1: CLK FPs :CLR FPU FPS BUFFER

}'li'.!!.Ii..OI.l&!00.Illi..l.Ql.I.¢'ll'GQDUIQIDO&'!.&".&&’Q.'Q.

J#TEST 2

EXERCISE ADDD,

ALL INTERRUPTS ON, ROUNDING MODE

,7li.i'i'auuﬁ.ai.o;...l&nn.'b!&'&.illa.&.&nc&I!o.i.n..ii.ao'u.lhc

TST2: SCOPE
MOV
MOV
CLR
CLR
CLK
CLR
CLR
JSR
+WORD
JSR
$PUSH
$PUSH
$ADD
SPOPX

MoV
LDFPS
LOD
LpD
LDD
LDFPS
KoV

ENENRERBSR RS

LDD
ARET2: ADDD
STFPS
CMP
BEQ
STD
ERROR

AERR2: TST
BPL
STST

CcMp
BEQ
ERROR

182 cMpP

$ARET2,EXPFER
¥007609,$FPS
§FEC

$FEA

FPS

FEC

FEA
PC,RANDL4
LONUM, HTNUM
R4, SPOLSH

» LONUM
+HINUM

+ANS2

$FPSs RO
$040209
LONUM,ACO
HINUM,AC1
ANS2,AC3
$007600
#.46,$LPADR

AC@,AC2
AC1,AC2
FpSs
FPS,8FPS
AERR2
AC2,ANSt
17

$FPS
ATST2
FEC

FEC,$FEC
18
27

FEA,SFEA

;ADDR OF INSTR BEING TESTED
YSET IE BITS IN FORTRAN ANSWER
:CLR FORTRAN FEC

;CLR FORTRAN FEA

:CLR FPU FPS BUFFER

{CLR FPU FEC BUFFER

:CLR FPU FEA BUFFER

-GET RANDOM INPUT DATA

'ENTER POLISH MODE

'PUSH 4 WORDS ON STACK (LONUM)
)PUSH 4 WORDS ON STACK (HINUM)
;ADDRESS OF FORTRAN ADD

-POP 4 WORDS AND EXIT POLISH MODE

:DISPLAY FLOATING POINT STATUS
;LOAD FPS, INTERRUPT DISABLE AND FD
;LOAD AC® WITH A RANDOM NUMBER
sLOAD ACi WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM

'TURN INTERRUPTS ON

;RESET LOOP ADDRESS

Fepypepnpner e T YT T T T T T T TR LS LIS A0 A b il

;LOAD AC® INTO AC2

;ADD ACY BY AC2

;STORE FLOATING POINT STATUS
;CHECK FPS

SBRANCH IF OK

:SAVE FPU ANSWER

;FPS ERROR

sERROR BIT SET ?
;NO, DONT GET FEC/FEA
;YES, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES
$BRANCH IF OK
;FEC IS WRONG

;CHECK FLOATING pC

SEQ ©217

SEQ 9018
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DQFpDB,PtE

761
768
769
770
71
772
773
774
778
776
717
778
779
780
781

782
783
784
7185
786
787
788
789
799
791

792
793
794
795
796
797
798
799
8v
g1

802
803
404
805
896
8927
8us
809
810
811

812
f13
814
815
816
817
818
819
820
821

822

904320
804322

Po4324
£#34326
294330

894332
904336
PU4344
004350
804354
824360
924364
904366
804370
8084374

804376

204492
2044024
Pd4412
A04420
904424
#04432
A4434
§244490
#2444
0044592
894454
204460
90446 ¢
Mv4170
904472

24476
924502
604506
PI4512
204516
804522
"A4526

904534
204536
804540
PO4544

B4=-MAY-TT 17:30

PO1401
104027

173702
172000
901422

174237
162737
825637
805637
905637
173737
179209
201403
174237
124006

ra5@37

2000043
812737
812737
935037
#95A37
885037
995037
825037
004737
802426
904437
823512
923514
823566
923549

9137090
170127
172437
172537
172737
170127
812737

172609
1722901
178237
923737

n22406
000UV01
202412
902410
9902406
292406

802406

902362

904536
804400
@v2402
902404
002362
002364
#02366
823342
002436
223506
202426
#92436

002416

202409
040000
802426
$32436
822416
204400
004534

202362
222362

002414

#2376
P02400

on1110

002400

T2

ATSTZ:

AEND2:

A4=-MAY=77 18318 PAGE

EXERCISE ADDD, ALL INTERRUPTS ON, ROUNDING MODE

BEQ ATST2
ERROR 27

CMPD AC2,AC3
CFCC

BEQ AEND2
JCUMPENSATE FOR FORTRAN
STD AC2,ANSt
SUB $1,ANS1+6
S$BC ANS1+4
SBC ANS1+2
SBC ANSH

CMPD ANS1,AC3
CFCC

BEG AEND2

STD AC2,ANSY
ERROR [

CLR FPs

s BRAN
; WRON

;COMPARE FpU ANSWER TO FORTRAN ANSWER

;COPY
;ANSW
INACC
3 SAVE
s DECR

;CHEC
;CoPY
;BRAN
3 SAVE
:FPU

sCLR

CH IF 0K
G ADDRESS IN FEA

FLOATING CONDITION CODES
ERS CHECK

URACIES,

FPU ANSWER

EMENT FPU ANSWER

K ANSWERS AGAIN
FLOATING CONDITION CODES
CH 1F OK
FPU ANSWER
AND FORTRAN DISAGREE

FpU FpS BUFFER

R SR L LR A Sl S at b At bl bbbl

OVERFL!

OW A UNDERFLOW INTERRUPTS OFF,

PR ER AR R BB RRBRB RSB B RE R B P BRRRR R R R R R AR R R RPN R RS R RN BT R BB BRSNS

y'&&Obiuhi&ou'ullu.l.i6'Il'lu;u.l06.n'on.u.&&s!uu&unillu.uu&.n

;#TEST 3 EXERCISE ADDF,
TST3: SCOPE
MOV #ARET3, EXPFER
MoV $004400,8FPS
CLR $FEC
CLR SFEA
CLR FPS
CLR FEC
CLR FEA
JSR PC,RANDL2
+WORD  LONUM,HINUM
JSR R4,8POLSH
$PUSH »LONUM
$§PUSH JHINUM
$ADD
$POPX 1 ANS2
MoV SFpS, RO
LDEPS  $040000
LOF LONUM, ACO
LDF HINUM,AC1
LOF ANS2,AC3
LDFPS  #004423
Mov #.46,SLPADR
LDF ACO,AC2
RRET3: ADDF AC1,AC2

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

DQFPDB, P11

823
824
a5
826
827
828
829
830
831
832
833
834
@35
836
R37
a3e
839
640
841
842
843
844
845
846
847
848
849
850
851
52
853
854
8SS
856
857
858
859
860
861
862
863
864
865
866
867
868
869
879
871
872
873
874
87s
876
877
878

004552
#045%54
204560

234562
P04564
BB4566

#04572
994574
£04602
204606
PO4612
PB4614
904616
B04622

$04624

204630
804632
AB4640
2234646
894652
204656
824662
224666
084672
€24676
p34702
804706
804712
#04716
994720

rO4T24
824730
004734
Po4740
#O4744
804759
804754

904762
P04764
904766
034772
005000

04=-MAY=TT 17130

2014913
174237
134001

173702
1700809
sO1416

174237
162737
205637
173737
1702900
$21403
174237
194005

805037

820944
812737
812737
9085037
095037
895837
89537
285237
p04737
p82426
BR4437
023510
823519
923566
923549

813700
173127
172437
172537
172737
170127
812737

172690
172201
170237
923737
921403

9924906

802406
200021
902406
002406

002406

802362

804764
¥A4600
802402
802404
902362
©¥92364
#A2366
7923332
0902436
923506
#2426
002436

202416

902400
240200
0912426
002436
@02416
9246080
204762

#v2362
802362

202410

2082376
002400

po1110

902400

ATST3:

AEND3:

STFPS FPS
Cup FPS,$FPS

24~MAY=77 18318 PAGE
FXERCISE ADDF, OVERFLOW

BEQ ATST3

STE AC2,ANS?
ERROR 1

CMPF AC2,AC3
CFCC

BEQ AEND3
sCOMPENSATE FOR FORTRAN
STF AC2,ANS1
sus #1,ANS142
SBC ANSH

CMPF ANS1,2C3
CFCC

BEQ AEND3

STF AC2,ANS1
ERROR 5

CLR FpPS

s ADDR
s SET
;CLR
:CLR
sCLP
;CLR
;CLR
;GET
H
$ENTE
;PUSH
;PUSH
;ADDR
; POP

;DIsp
;LOAD
;LOAD
;LOAD
;LORAD
3 TURN
;RESE

;LOAD
$ADD
: STOR
; CHEC

19
AND U

;BRAN

i
OF INSTR BEING TESTED
1E BITS IN FORTRAN ANSWER

FORTRRN FEC
FORTRAN FEA
FPU S BUFFER
FpPU C BUFFER
FPU FEA BUFFER

RANDOY INPUT DATA

® pouysu mope
2 WORDS ON STACK (LONUM)
2 WORDS ON STACK (HINUM)

ESS og FORTRAN ADD

2 WORDS AND EXIT POLISH MODE

.

LAY FLOATING POINT STATUS
FPS,} INTERRUPT DISABLE
ACo WITH A RAHNDOM NUMBER
AC1 NITH A RANDOM NUMBER
AC3 'ITH THE SUM

T LOOP ADDRESS

AC® INTO AC2

AC1 BY AC2

E FLOATING POINT STATUS
K FPS

SEQ 0019

ROUNDING MODE

INTEFFUPTS UN, EXCEPT OVERFLOW AND UNDERFLOW

SEQ @020

NDERFLOw INTERRUPTS OFF, ROUNDING MODE

CH IF OK

;SAVE FPU ANSWER

;FPS

;COMPARE FpU ANSWER TO FORTRAN ANSWER
OPY FLOATING CONDITION CUDES

ERROR

s ANSWERS CHECK
INACCURACIES,

;SAVE FPU ANSWER
;DECREMENT FPU ANSWER

;CHECK ANSWERS AGAIN

;COPY FLOATING CONDITION CODES
sBRANCH IF 0K

s SAVE FPU ANSWER

sFPU

;CLR

AND FOKTRAN DISAGREE

FPU FpS BUFFER

T Y Ty A AR A AR LAl sttt
OVERFLOW AND UNDERFLUW 1WTERRUPTS OFF,

IR RN RN R BN EB BRI RE RN R AR I RR RSB RAB SRR R R RRR B R RO RRRRRB RN RN

TST43

ARET4:

TEST 4 EXERCISE ADDD,
SCUPE
MOV $ARET4,EXPFEA
MOV $#004600,8FPS
CLR $FEC
CLR $FEA
CLR FPS
CLR FEC
CLR FEA
JSR PC,RANDL4
«WORD LONUM,HINUM
JSR k4,$POLSH

$PUSH » LONUM
$PUSH PHINUM
$ADD

$POPX +ANS2

MOV $FPS, RO
LDFPS 1040200

LDD LONUM,ACD
LDD HINUM,ACY
LD ANS2,RC3
LDFPS $004600

MOV #.46,SLPADR

;ADDR OF INSTR BELING TESTED

;s SET
3CLK
3CLR
3CLR
;CLR
;CLR
;GET

IE BITS IN FORTRAN ANSWER
FORTRAN FEC

FORTRAN FEA

FPU FPS BUFFER

FPU FEC BUFFER

FPU FEA BUFFER

RANDOM INPUT DATA

H
;ENTER POL1SH MODE

;PUSH 4 WORDS ON STACK (LONUM)
;PUSH 4 WORDS ON STACK (HINUM)
;ADDRESS OF FORTRAN ADD

:POP

4 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING pOINT STATUS
sLOAD FPS, INTERRUPT DISABLE AND FD
sLOAD ACQ WITH A RANDOM NUMBER
sLOAD AC1 WITH A RANDOM NUMBER
sLOAD AC3 WITH THE SUM

; TURN INTERRUPTS ON,

sRESET LOOP ADDRESS

ROUNDING MODE

EXCEPT OVER AND UNDERFLOW

SHRRRAR R BB ERE R R AR R AR B RRRNRRRNAA SRS RR R R AR AR ERRRARUBUBRERERR S

LoD ACR,AC2
ADDD AC1,AC2
STFPS FPS

CHP FPS,$FPS
BEG ATST4

;LOAD AC@ INTO AC2

3ADD

AC1 BY AC2

;STORE FLOATING POINT STATUS
;CHECK FPS
;BRANCH IF 0K



DQFPCB,P1Y

879
889
egt
882
883
884
885
886
887
888
889
890
891
892
893
894
89S
896
897
898
899
90¢e
991
902
903
904
905
906
907
908
909
910
91

912
913
914
915
916
917
918
919
920
921

922
923
924
925
926
927
928
929
930
931
932
933
934

FPU ADD/SUB/MUL/LIV RANDOM EXER MACY11 27(1006) @4=-MAY=77 18:18 PAGE 20
V4=MAY=T77 17:30 T4 EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
225002 174237 902406 STD AC2,ANS1 ;SAVE FPU ANSWER
8850086 184017 ERROR 17 sFPS ERROR
#05010¢ 173702 ATST4: CMFD AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
895012 1708220 CFCC 3COPY FLOATING CONDITION CODES
905014 @A1422 BEQ AEND4 s ANSWERS CHECK
;COMPENSATE FOR FORTRAN INACCURRCIES.
POSN16 174237 002406 sTD AC2,ANSY +SAVE FPU ANSHWER
905022 162737 008001 002414 suB #1,ANS1+6 ;DECREMENT FPU ANSWER
0085030 @05637 pPO2412 SBC ANS1+4
#05034 9BS5637 902410 sBC ANS1+2
805049 905637 (22406 SBC ANS1
$#O5044 173737 @02486 CMPD ANS1,AC3 sCHECK ANSWERS AGAIN
205050 170002 CFCC ;COPY FLOATING CONDITION CODES
8035052 ps1403 BEGQ AEND4 sBPANCH IF OK
005054 174237 PU2406 STD AC2,ANSt 3 SAVE FPU ANSWER
805060 124006 ERROR 6 ;FPU AND FORTRAN DISAGREE
805062 PAS937 002362 AEND4: CLR FPs ;CLR FpU FpS BUFFER
PR e Y N AR TN LTS T2 2 L LT L 2 2t betatiniutntoiubutetuiataiinbobutubeinbaioltainiatal
3#TEST S EXERCISE ADDF, ALL INTERRUPTS ON, TRUNCATE MOOE
JINRRNRREREBRERN * » * * EERARRRER
235066 PBIND4 TSTS: SCOPE
885078 912737 005222 002376 MOV #ARETS ,EXPFEA ;ADDR OF INSTR BEING TESTED
905076 012737 @07440 002400 MOV 1087440, 5FPS ;SET IE BITS IN FORTRAN ANSWER
905104 P05037 092402 CLR SFEC ;CLR FORTRAN FEC
805119 0995217 002404 CLR SFEA :CLR FORTRAN FER
#05114 PO5937 002362 CLR FPS ;CLR FPU FPS BUFFER
805120 995037 002364 CLR FEC ;CLR FPU FEC BUFFER
805124 0052937 002366 CLR FEA ;CLR FPU FEA BUFFER
805130 004737 023342 JSR PC, RANDL2 ;GET KRANDOM INPUT DATA
905134 022426 002436 «WORD LONUM, HINUM ;
905140 084437 0@23506 JSR R4, SPOLSH ;ENTER POLISH MODE
9985144 923510 ©02426 §PUSH +LONUM sPUSH 2 WORDS ON STACK (LONUM)
#05150 @23512 022436 $PUSH  HINUM ;PUSH 2 WORDS ON STACK (HINUM)
895154 823566 $ADD ;AUDRESS OF FORTRAN ADD
205156 823540 002416 $POPX +ANS2 ;POP 2 WORDS AND EX1T POLISH MODE
825162 9137700 002400 MOV $FPS/RO ;DISPLAY FLOATING POINT STATUS
805166 17@¢127 @40600 LDFPS 4040000 ;LOAD FPS, INTERRUPT DISABLE
895172 172437 902426 LDF LONUM,AC® ;LOAD AC® WITH A RANDOM NUMBER
935176 172537 @02436 LDF HINUM,ACt ;LOAD ACt WITH A RANDOM NUMBER
905202 172737 0892416 LDF ANS2,AC3 sLOAD AC3 WITH THE SUM
805206 172127 007449 LDFPS 1007440 ;TURN INTERRUPTS ON
905212 212737 005220 001110 MOV #.46,SLPADR sRESET LOOP ADDRESS
H ERRRSRRED * REBRERERBRRF B R R REERERRRRB RO RS
805228 172689 LOF AC@,AC2 ;LOAD ACY INTO AC2
905222 172201 ARETS: ADOF AC1,AC2 3ADD AC1 BY AC2
#v5224 170237 002362 STFPS FPS ;STORE FLOATING POINT STATUS
905230 9823737 062362 002490 (o1 FPS,SFPS ;CHECK FPS
FPU ADD/SUB/MUL/DTV RANDOM EXER MACY11 27(1846) @4~MAY=77 18:18 PAGE 21 SEQ

DQFPDB P11

935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
959
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
979
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985S
986
987
988
989
990

pO5236
905249
935244

P05246
995252
835254

605260
905266
¥05270

BV5272
905300
295302

295304
895306
635319

905312
#05316
#45324
985339
005334
825336
885340
8235346
895352
895356
995362
205362
905366

805379

905374
n85376
085404
805412
845416
#085422
885426
905432
805436
905442
905446
905452
#35456

B4-MAY=77 17338

pU1403
174237
184001

995737
199814
172337

923737
801401
144023

823737
go1401
164023

173702
1790000
e21427

174237
862737
2955137
173737
1790800
681414
162737
p85637
173737
178000
Bo1403
174237
194005

895037

200024
912737
812737
395037
885837
p85237
885037
805837
894737
292426
9904437
A23519
n2351¢

202406

pP2400
002364

0082364

202366

002406
990091
202406
202406

700002
212406
202486

902406

8062362

905532
907640
902402
702404
#02362
902364
802366
823332
802436
@2350@6
202426
902436

812402

2022404

002410

an2412

082376
pR2400

EXERCISE ADDF, ALL INTERRUPTS ON, TRUNCATE MODE

BEQ ARERRS sBRANCH IF OK
STF AC2,ANSt ;SAVE FPU ANSWER
ERROR 1 ;FPS ERROR
AERRS: TST §FPS ;ERROR BIT SET ?
BPL ATSTS sNO, DONT GET FEC/FEA
STST FEC ;YES, CHECK STATUS
CMP FEC,SFEC ;CHECK THE FLOATING EXCEPTION CODES
BEQ 1s ;BRANCH 1F OK
ERROR 23 ;FEC 1S WRONG
152 cMp FEA,SFEA ;CHECK FLOATING pC
BEQ ATSTS sBRANCH IF OK
ERROR 23 ;WRONG ADDRESS IN FEA
ATSTS: CMPF AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC ;COPY FLOATING CUNDITION CODES
BEQ AENDS s ANSWERS CHECK
3JCOMPENSRTE FOR FORTRAN INACCURACIES,
STF AC2,ANSt ;SAVE FPU ANSWER
ADD #1,ANS1+42 ; INCREMENT FPU ANSWER
ADC ANS1
CMPF ANS1,AC3 ;CHECK ANSWERS AGAIMN
CFCC ;COPY FLOATING CONDITION CODES
BEQ AENDS ;BRANCH IF OK
SUB #2,ANS1+2 ;DECREMENT FPU ANSWER
SBC ANS1
CMPF ANS1,RC3 ;CHECK ANSWERS AGAIN
CFCC ;COPY FLOATING CONDITION CODES
BEQ AENDS sBRANCH IF OK
STF AC2,ANS) ;SAVE FPU ANSWER
ERROR 5 ;FPU AND FORTRAN DISAGREE
AENDS: CLR Fps sCLR FPU FpS BUFFER

PRE At T A S TR YRR LY ST T LT E R T L 2 T LS bbbt buiuiabiobvbuiutdotabubeanfotahdd

J#TEST 6

FINRABNSBRARERR KRB AR BB RN BRARRRRRBRRRR NN

TST6S SCOPE
MOV
MOV
CLR
CLR
CLR
CLR
CLR
JSR
«WORD
JSR
$PUSH
SPUSH

EXERCISE ADDD, ALL INTERRUPTS ON, TRUNCATE MODE

#ARET6,EXPFEA
1007648,SFPS
SFEC

SFEA

FPS

FEC

FEA
PC,RANDL4
LONUM,HINUM
R4, $POLSH

» LONUM

s HINUM

sADDR OF INSTR
1IE BITS
FORTRAN
FORTRAN
FPU FPS
FPU FEC
FPU FEA

XTI YTRZS

BEING TESTED

IN FORTRAN AN3WER
FEC

FEA

BUFFER

BUFFER

BUFFER

RANDOM INPUT DATA

$ENTER POLISH MODE
;PUSH 4 WORDS ON STACK (LONUM)
;PUSH 4 WORDS ON STACK (HINUM)

SEQ 9021

0022



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1066) 84=MAY-T77 18318 FAGE 22 SEQ #0923

DQFPDB,P11 D4=MAY~T] 17:30 T6 EXERCISE ADDD, ALL INTERRUPTS ON, TRUNCATE MODE
991 @905462 ©23566 §ADD s ADDRESS OF FORTRAN ADD
992 B3546% 23542 PN2416 $POPX +ANS2 ;POP 4 WORDS AND EXIT POLISH MODE
993
994 AO5470 813720 002400 MOV 8FPS, RO ;DISPLAY FLOATING POINT STATUS
995 #25474 170127 @40200 LDFPS $040200 ;LOAD FPS, INTERRUPT DISABLE AND FD
996 P85500 172437 002426 LbD LONUM, AC® ;LOAD ACO WITH A KANDOM NUMBER
997 @25504 172537 @02436 LDD HINUM,AC sLOAD ACt WITH A RANDOM NUMBER
998 @0551iv 172737 BU2416 LoD ANS2,AC3 sLOAD AC3 WITH THE SUM
999 205514 178127 007640 LDFPS $007640 ; TURN INTERRUPTS ON
1009 035520 912737 Q05526 091118 MOV #.46,SLPADR sRESET LOOP ADDRESS
1001
1v02 L Ty e R  E  a s
1003
1004 ©95526 172609 LoD ACo,AC2 ;LOAD AC@ INTO AC2
1005 825530 172291 ARET6: ADDD AC1,AC2 sADD AC1 BY AC2
1006 £05532 172237 €02362 STFPS FPS $STORE FLOATING POINT STATUS
1007 245536 231737 002362 02400 cup FPS,8FPS ;CHECK FPS
1008 ©05544 001423 BEQ AERR6 ;BRANCH IF OK
1009 @95546 174237 002406 STD AC2,ANSY ;SAVE FPU ANSWER
1810 805552 184017 ERROR 17 ;FPS ERROR
1211
1012 905554 805737 002400 AERR6: TST $FPS sERROR BIT SET ?
1913 @25563 102014 BPL ATSTé ;NO, DONT GET FEC/FEA
1014 945562 173337 982364 STST FEC ;YES, CHECK STATUS
1015
1016 ®35566 ©¥23737 902364 0062402 CMp FEC,S8FEC jCHECK THE FLOATING EXCEpPTION CODES
1017 895574 pat4ot BEQ 18 :BRANCH IF 0K
1818 #85576 124827 ERROR 27 ;FEC IS WRONG
1019
1028 8056004 023737 002366 002404 15: cup FEA/,SFEA ;CHECK FLOATING PC
1021 805606 po14g1 BEQ ATST6 :BRANCH IF OK
1922 305612 134027 ERROR 27 ;WRONG ADDPRESS IN FEA
1923
1224 95612 1737082 ATST6: CMPD AC2,AC3 ;COMPARE FpU ANSWER TO FORTRAN ANSWER
1925 635614 170002 CFCC 3COPY FLOATING CONDITION CODES
1026 905616 801437 BEU RENDG 3 ANSWERS CHECK
1827 3COMPENSATE FOR FORTRAN INACCURACIES.
1828 985620 174237 ©02406 STD AC2,ANS1 ;SAVE FPU ANSWER
1029 935624 962737 90001 002414 ADD #1,ANS1+6 s INCREMENT FPU ANSWER
1836 9825632 g85537 002412 ADC ANS1+4
1931 835636 095537 @02410 ADC ANS142
1932 BvS5642 pB5537 @nN2406 ADC ANS1
1933 805646 173737 002406 CMpPD ANS1,AC3 ;CHECK ANSWERS AGAIN
1034 825652 170000 CFCC ;COPY FLOATING CONDITION CODES
1235 #935654 901420 BEG AEND® ;BRANCH 1F OK
1836 PI5656 162737 nCoe0e2 002414 suB #2,ANS1+46 ;DECREMENT FPU ANSWER
1037 025664 BO5637 @02412 SBC ANS1+4
1838 905674 p95637 A02410 SBC ANS142
1839 985674 0B05637 032406 SRC ANS1
10490 835700 173737 002406 CMPD ANS1,AC3 ;CHECK ANSWERS AGAIN
1641 005704 170000 CFcC ;COPY FLOATING CONDITION CODES
1842 935706 gv1493 BEQ AEND6 sBRANCH 1F OK
1043 005719 174237 a02406 STD RC2,ANS1 $SAVE FPU ANSWER
1044 @25714 104006 ERROR 6 ;FPU AND FORTRAN DISAGREER
1045
1046 935716 2AS037 002362 AEND6: CLR FPS 3CLR FPU FPS BUFFER
FPU ADD/SUB/MUL/DTV RANDOM EXER MACY1! 27(1@86) @4-MAY=77 18318 PAGE 23 SEQ 0024
DQFPDB, P11 G4-MAY-TT 17:30 T6 EXERCISE ADDD, ALL INTEPRUPTS ON, TRUNCATE MODE
1047
1048
1049
1959
19851
1052 R e Ty LT AT L L R Sl b ebaitetebutobabaletabobatnd
1753 #TEST 7 EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
1054 IR e Y A R A LA A A ALl S ettt
1855 895722 4ed0D4 TST7: SCOPE
1856 985724 12737 906056 042376 MOV #ARET7,EXPFEA ;ADPR OF INSTR BEING TESTED
1857 905732 P12737 0¢4440 002409 MOV $004440,5FPS ;SET IE BITS IN FORTRAN ANSWER
1858 925739 095037 022492 CLR S$FEC ;CLR FORTRAN FEC
1959 $05744 @05037 PO2404 CLK SFEA ;CLR FORTRAN FEA
1264 B85754 (05337 002362 CLR EPS ;CLR FPU FPS BUFFER
1061 @95754 ©I5837 002364 CLR FEC ;CLR FPU FEC BUFFER
18062 205769 ©0VSE37 002366 CLi FEA ;CLR FPU FEA BUFFER
1063 9835764 @24737 ©23342 JSR PC,RANDL2 ;GET RANDOM INPUT OATA
10664 @U5773 pA2426 AV2436 +WORD LONUM, HINUM H
1065 ©9YSTTt B8d4437 023506 JSR R4, 8POLSH ;ENTER POLISH MODE
1066 906023 p23519 002426 $FUSH ¢+ LONUM 3PUSH 2 WORDS ON STACK (LONUM)
1067 806084 (23512 $02436 $PUSH s HINUM ;PUSH 2 WORDS ON STACK (HINUM)
1068 P6601v 823566 SADD ;ADDRESS OF FORTRAN ADD
18069 MA6V12 ©23530 ©O2416 $POPX +ANS2 ;POP 2 WORDS AND EXIT POLISH MODE
1070
1871 606016 813780 NY2400 MOV SFPS, RO ;DISPLAY FLOATING POINT STATUS
1872 wb6222 170127 04000@ LDFPS 1040000 sLOAD FPS, INTERRUPT DISABLE
18073 #46026 172437 (02426 LDF LONUM, ACY ;LOAD AC@ WITH A RANDOM NUMBER
1074 986032 172537 002436 LDF HINUM,ACt ;LOAD AC1 wITH A RANDOM NUMBER
1875 806036 172737 @02116 LOF ANS2,AC3 ;LOAD AC3 WITH THE SUM
1976 06042 170127 AP4440 LDFPS 1004449 ; TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
1077 pe68d46 p12737 906854 001110 MoV #.46,SLPADR ;RESET LOOP ADDRESS
1878
1879 R L R T T SR LS RS Attt bt At bt i
1082
1061 PP6454 172684 LDF AC@,AC2 ;LOAD AC® INTO AC2
1082 26456 172201 ARET7: ADDF AC1,AC2 $ADD AC1 BY AC2
1983 886062 170237 AN2362 STFPS FPS :STORE FLOATING POINT STATUS
1084 ¢U6064 £23737 9082362 002400 CupP FPS,$FPS sCHECK FPS
1985 @06072 pdl403 BEQ ATST? ;BRANCH IF OK
186 PO6RT4 174237 (02406 STF AC2,ANS] ;SAVE FPU ANSWER
1687 PO6100 1064001 ERROR 1 ;FPS ERROR
1088
1989 ©BB6102 173702 ATST7: CMpPF AC2,AC3 ;COMPARE FpPU ANSWER TO FORTRAN ANSWER
18928 @06124 172002 CFCC ;COPY FLOATING CONDITION CODES
1091 826106 001427 BEQ REND7 s ANSWERS CHECK
1092 ;COMPENSATE FOR FORTRAN INACCURACIES.
1993 926110 174237 @92406 STF AC2,ANSY ;SAVE FPU ANSWER
1094 PO6114 062737 0900001 002410 ADD #1,ANS142 ; INCREMENT FPU ANSWER
1895 @06122 985537 @02406 ADC ANS1
1096 006126 173737 9024066 CMPF ANS1,AC3 sCHECK ANSWERS AGAIN
1897 @06132 170809 CFCC ;COPY FLOATING CONDITION CODES
1098 906134 PO1414 BEQ AEND? 3BRANCH IF 0K
1999 026136 162737 Q9002 002410 sUB #2,ANS1+2 ;DECREMENT FPU ANSWER
1190 606144 pOS637 802406 SBC ANS1
11901 906158 173737 02486 CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN

1102 #26154 178000 CFCC ;COPY FLOATING CONDITION CODES



FPU ADD/SUB/MUL/OIV RANDOM EXER MACY11 27(1006) @4-MAY-77 18318 PAGE 24 SEQ @025

DQFPDB,P11% B4=MAY=77 17339 T7 EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
1103 @236156 po1403 BEGQ AENDT ;BRANCH IF OK
1124 806160 174237 002406 STF RC2,ANSY ;SAVE FPU ANSWER
1185 ©06164 134005 ERROR 5 3FPU AND FORTRAN DISAGREE
1126
1197 #06166 905637 002362 AEND7: CLR FPS ;CLR FpU FPS BUFFER
1108
1109
1110
1111
1112 7;'“l.il!ll'0‘!QQ'QOQ'!I'!.'OO""!!.&I0'.“'ﬁ’&hi.'l&!....ll.h.h
1113 I*TEST 10 EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
1114 ;;0-.-0»&uunn;.n--oan-.nu.o-c»iaaonuuuuuuouuuoc-nu-cuo&auocoun'-n
1115 @06172 9¥9023¢ TST18: SCOPE
1116 @046174 p12737 006326 002376 MOV $ARET10,EXPFEAR  ;ADDR OF INSTR BEING TESTED
1117 ©86282 B12737 004647 ©902404 MOV $604640,8FPS sSET IE BITS IN FORTRAN ANSWER
1118 9062190 @052337 002402 CLR SFEC ;CLR FORTRAN FEC
1119 006214 08A5837 002404 CLR SFEAR ;CLR FORTRAN FEA
1120 826220 @95037 902362 CLR FPS ;CLR FPU FPS BUFFER
1121 9086224 005037 ©02364 CLR FEC FPU FEC BUFFER
1122 8986232 08S@37 082366 CLR FEA FPU FER BUFFER
1123 PO6234 pP4737 823332 JSR PC,RANDL4 RANDOM INPUT DATA
1124 Q06240 PBP2426 802436 « WORD LONUM,HINUM
1125 @06244 B24437 023506 JSR R4, S5POLSH ENTER POLISH MODE
1126 926250 P23510 902426 $PUSH »LONUM USH 4 WORDS ON STACK (LONUM)
1127 ©06254 923510 002436 $PUSH +HINUM sPUSH 4 WORDS ON STACK (HINUM)
1128 #9626 V23566 §ADD ;ADDRESS OF FORTRAN ADD
1129 9026262 823540 092416 §POPX +ANS2 ;POP 4 WORDS AND EXIT POLISH MODE
1130
1131 926266 213700 002400 MOV $FPS,RO ;sDISPLAY FLOATING POINT STATUS
1132 006272 170127 040200 LDFPS $040200 sLOAD FPS, INTERRUPT DISABLE AND FD
1133 @96276 172437 0902426 LoD LONUM, ACQ ;LOAD AC® WITH A RANDOM NUMBER
1134 906302 172537 002436 LDD HINUM,ACH ;LOAD ACt WITH A RANDOM NUMBER
1135 906386 172737 @02416 LDD ANS2,AC3 ;LOAD AC3 WITH THE SUM
1136 806312 179127 904640 LOFPS $004640 ;TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
1137 p86316 812737 ©06324 021114 MoV #.46,SLPADR sRESET LOOP ADDRESS
1138
11 39 ’.l"..l.....".'i."..lli.l’.ll"..'h.""d.'n""ll'.ll..'.'.
1140
1141 996324 172600 LDD ACO,AC2 ;LOAD AC@ INTO AC2
1142 906326 172201 ARET108: ADDD AC1,AC2 ;ADD AC1 BY AC2
1143 906330 1708237 9002362 STEPS FPS $STORE FLOATING POINT STATUS
1144 096334 923737 002362 002400 Cup FPS,§FPS ;CHECK FPS
1145 906342 parded BEQ ATST10 ;BRANCH 1F OK
1146 Qv6344 174237 002406 STD AC2,ANS1 ;SAVE FPU ANSWER
1147 996350 104017 ERROR 17 sFPS ERROR
1148
1149 806352 173782 ATST1@: CMPD AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
1150 @86354 170002 CFCC 3COPY FLOATING CONDITION CODES
1151 926356 031437 BEG AEND1@ ;ANSWERS CHECK
1152 ;COMPENSATE FOR FORTRAN INACCURACIES.
1153 @26360 174237 892406 STD AC2,ANSH ;SAVE FPU ANSWER
1154 986364 362737 920001 02414 ADD #1,ANS1+6 : INCREMENT FPU ANSWER
1155 906372 @05537 092412 ADC ANS1+4
1156 #26376 925537 062410 ADC ANS1+2
1157 2066402 8905537 012406 ADC ANS1
1158 @96406 173737 B42406 cMeD ANS1,AC3 ;CHECK ANSWERS AGAIN

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) v4=-MAY=77 18318 PAGE 25 . SEQ 0926
DQFPDB,P11 B4=MAY=77 17230 T10 EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

1159 906412 172004 CFCC ;COPY FLOATING CONDITION CODES

1160 PO6414 BD1422 BEQ AEND1O ;BRANCH IF OK

1161 006416 162737 0@0P0B2 092414 suB $2,ANS1+b ;DECREMENT FPU ANSWER

1162 P0O6424 BO5637 002412 SBC ANS1+4

1163 806434 ©945637 002410 SBC ANS1+2

1164 9086434 P0AS63T @02496 8BC ANSY

1165 @¥6440 173737 002406 CMPD ANS1,AC3 ;CHECK ANSWERS AGAIN

1166 B06444 1748004 CFCC :COPY FLOATING CONDITION CODES

1167 026446 DO1493 BEQ REND1@ ;BRANCH IF OK

1168 9086453 174237 0802406 STD AC2,ANSt ;SAVE FPU ANSWER

1169 966454 104006 ERROR 6 ;FPU AND FORTRAN DISAGREE

1170

1171 926456 805037 0402362 REND1@: CLR FPS ;CLR FPU FPS RUFFER

1172



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(10@6)
G4«MAY=77 17130

DQFpPDB, P11

1173

1174

1175

1176 906462
1177 PO6464
1178 £236472
1179 806580
1186 936504
1181 92651¢@
1182 @0P6514
1183 $966520
1184 826524
1185 #236532
1186 €0v6534
1187 @236549
1188 Pa6544
1189 PB6559
11990 906552
1191

1192 096556
1193 996562
1194 206566
1195 MA36572
1196 006576
1197 1846682
1198 Q06606
1199

1200

1201

1202 9906614
1203 @96616
1204 906620
1205 906624
1206 996632
1207 906634
1208 ©86640
1209

1214 906642
1211 906646
1212 @36652
1213

1214 906654
1215 9906662
1216 PO6664
1217

1218  $26666
1219 A926674
1220 906676
1221

1222 ©0670¢
1223 906782
1224 @B6704
1225

1226 896706
1227 906712
1228 @96722

FPU ADD/SUB/MUL/DIV RANDOM FXER

DQFPDB,P1t

1229
1232
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
12592
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
127¢
1271
1272
1273
1274
1275
1276
1277
1278
1279
1289
1261
1282
1283
1284

906721
296730
Bo6732
086734
PI6T40

NO6742

PA6T46
886759
836756
200764
0867170
#B6774
87009
¢#237004
f37010
J07014
907029
paTA24
#237039
087034
927036

PO7042
07246
807052
P97056
007062
807066
8237272

807100
9907122
097104
d07110
P07116
807120
¥87124

207126
9907132
807134

0807147
807146
ve7150

900004
812737
912737
8050637
en50e37
Bp5037
895037
895037
?84737
892426
824437
9235190
p23510
$23562
8235490

#13709
178127
172437
172537
172737
1721217
812737

172600
1732081
170237
823737
oR1403
174237
104002

205737
1906014
179337

823737
sol401
104024

823737
pn1401
194024

173782
170000
#1416

174237
162737
8985637

173737
178290
921403
174237
104007

825037

[LIr DL
¥12737
912737
g85237
Bas5937
835037
2085037
pusel?
204737
#2426
804437
823512
923510
#23562
$2354¢

©¥13720
178127
172437
112537
172737
170127
812737

172680
173201
17@237
823737
#o1403
174237
194029

f95737
109014
172337

p23737
po1401
104030

806616
907402
802402
202404
922362
002364
902366
?#23342
202436
0823506
802426
902436

002416
202400
840000
222426
882436
802416

007400
pOE614

902362
802362

202496

802400
292364
#02364

292366

002406
enonel
802406

B4-MAY=TT7 17330

922406

002406

802362

0071092
287600
na2402
nO2404
802362
002364
002366
923332
902436
@235@6
392426
402436

nr2416
092460
840200
302426
602436
002416

27600
907100

802362
0802362

082406

902400
©v02364
802364

@02376
002400

got110

802400

032402

202404

202410

MACY11 27(10@6)

002376
202400

oe111a

202400

002402

PAGE 26
ALL INTERRUPTS ON,

ROUNDING MODE

ALL INTERRUPTS ON,

BRRERBHER BB REOHERRRR R IR BN NS
ROUNDING MODE

- RERER AR BB RRRE BB R REERNRNR

;ADDR QF INSTR BEING TESTED
'SET TE BITS IN FORTRAN ANSWER
;CLR FORTRAN FEC

;CLR FORTRAN FEA

;CLR FPU FPS BUFFER

3CLR FPU FEC BUFFER

;CLR FPU FEA BUFFER

-GET RANDOM INPUT DATA

'ENTER POLISH MODE

;PUSH 2 WORDS ON STACK (LONUM)
;PUSH 2 WORDS ON STACK (HINUM)

; ADDRESS OF FORTRAN SUBTRACT

'POP 2 WORDS AND EXIT POLISH MODE

sDISPLAY FLOATING POINT STATUS
;LOAD FPS, INTERRUPT DISABLE
;LOAD AC® WITH A RANDOM NUMBER
sLOAD AC1 WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM

; TURN INTERRUPTS ON

:RESET LOOP ADDRESS

,l.olii..dOIn.n!l.ﬁvvbna&Q&uo&l!..hulun“ul‘.ou'nﬂiu&uu.!.n'&!u

04-MAY=77 18118
Ti1 EXERCISF SUBF,
x;l...l'.li.il&l- * *
s#TEST 11 EXERCISE SUBF'
H ’O’.O.i.'l".."v' » *
TST11: SCOPE
MOV #ARET11,EXPFEA
MOV #007408,8FPS
CLR $FEC
CLR SFEA
CLR FPS
CLR FEC
CLR FEA
JSR PC,RANDL2
«WORD LONUM, HINUM
JSR R4,8POLSH
$PUSH +»LONUM
SPUSH + HINUM
$SUB
$POPX +ANS2
MOV $FPS,RO
LDFPS $240009
LOF LONUM, AC®
LDF HINUM,ACH
LDF ANS2,AC3
LDFPS  #087400
MOV #.+46,$LPADR
LDF ACO,AC2
ARET11: SUBF AC1,AC2
STFPS  FPS
cup FPS,$FPS
BEQ AERR11
STF AC2,ANSt
ERROR 2
AERR11: TST sFPS
BPL ATST11
STST FEC
cHp FEC, SFEC
BEQ 1s
ERROR 24
182 cHp FEA, SFEA
BEQ ATST11
EPROR 24
ATST11: CMPF AC2,AC3
cFCC
BEQ AEND1 1t
3$COMPENSATE FOR FORTRAN
STF AC2,ANS1
sup $1,ANS1+2
SBC ANSIH
04=MAY=77 183218
T11 EXERCISE SUBF,
CMPF ANS3,AC3
cFCC
AFQ KEND11
STF AC2,ANS1
ERROR 7
AEND11: CLR FPS

;LOAD AC@ INTO AC2

$SUBTRACT AC1 BY AC2

:STORE FLOATING POINT STATUS
;CHECK FPS

:BRANCH IF OK

:SAVE FPU ANSHWER

;FPS ERROR

;ERROR BIT SET ?
;NO, DONT GET FEC/FEA
;YLS, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES
sBRANCH IF OK
;FEC 1S WRONG

;CHECK FLOATING pC
;BRANCH IF OK
;WKONG ADDRESS IN FEA

;COMPARE FpUl ANSWER TO FORTRAN ANSWER
;COPY FLOATING CONDITION CODES
;ANSWERS CHECK

INACCUHACIES.

;SAVE FPU ANSWER

»DECREMLNT FPU ANSWER

PAGE 27
ALL INTERRUPTS ON,

ROUNDING MODE

s CHECK ANSWERS RGAIN

;COPY FLOATING CONDITION CODES
;BRANCH IF OK

;SAVE FPU ANSWER

;FPU AND FORTRAN DISAGREE

sCLR FPU FPS BUFFER

)ibh.ol.lil.I&ili&d."ll'.h"’b!&i‘!.li."n'l.!lii'l"'!h{al!l!'

"TFST 12

EXERCISE SUBD.,

ALL INTERRUPTS ON,

ROUNDING MODE

".I....I‘..i’.l..ll'.l!’l&."&.'.lilli'ili.ll."l"'h’.li.l'l'i‘

TST]Z' SCOPE
xov
MOV
CLR
CLK
CLR
CLR
CLR
JSR
+WORD
JSR
§PUSH
$PUSH
ssue
§FOPX

MOV
LDEPS
LDD
LhD
LDD
LDFPS
MOV

$ARET12,EXPFER
1007600, 8FPS
SFEC

SFEA

EPS

FEC

FEA
PC,RANDL4
LONUM,HINUM
R4,SPOLSH

s LONUM
+HINUM

s ANS2

$§FPS, RO
1040200
LONUM, ACO
HINUM,AC1
ANS2,AC3
1007600
#.+6,SLPADR

;ADDR OF INSTR BEING TESTED
'SET

JE BITS
FORTRAN
FORTRAN
FPU FPS
FPU FEC BUFFER

;CLR FPU FEA BUFFER

'GET RANDOM INPUT OATA

IN FORTRAN ANSKER
FEC

FEA

BUFFER

'ENTER POLISH MODE

'PUSH 4 WORDS ON STACK (LONUM)
'PUSH 4 WORDS ON STACK (HINUM)
'ADDRFSS OF FORTKAN SUBTRACT

;POP 4 WORDS AND EXIT POLISH MODE

sDISPLAY FLOATING POINT STATUS
;LOAD FPS, INTERRUPT DISABLE AND FD
sLOAD AC® WITH A RANDOM NUMBER
;LOAD ACY WITH A RANDOM NUMBER
sLOAD AC3 WITH THE SUM

; TURN INTERRUPTS ON

;RESET LOOP ADDRESS

7-unina.i'nuo..uunnl.lnl'baannabninlI'b&.h‘lnQlili!'.iil"«i-!

Lob
suUBD
STFPS
cup
BEQ
STD
ERROR

ARET12:

AERR12: TST
BPL

STST

CMp
BEQ
ERROR

AC®,AC2
AC1,AC2
FPS
FPS,SFPS
AERR12
AC2,ANS1
20

§FPS
ATST12
FEC

FEC,SFEC
18
30

sLOAD ACO INTO AC2

;SUBTRACT AC1 BY AC2

:STORE FLOATING POINT STATUS
1CHECK FPS

IBRANCH IF OK

;SAVE FPU ANSWER

;FPS ERROR

;ERROR BIT SET ?
;NO, DONT GET FEC/FEA
;YES, CHECK STATUS

sCHECK THE FLOATING EXCEPTION CODES
$BRANCH IF OK
;FEC IS WRONG

SEQ 9027

SEQ 0028
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1

DGFPDB,P11

1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1391
1302
1303
1304
1305
1306
1387
1308
1309
1318
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1342

AO7152
007160
837162

907164
$27166
847170

807172
837176
807204
3237210
er7214
897222
007224
897226
827230
807234

8907236

807242
207244
807252
907260
007264
837270
807274
807300
027304
907319
ea731¢
907320
807324
8a7330
807332

947336
097342
9027346
807352
$87356
807362
#B7366

97374
827376
827400

84-MAYe?77 17330

823737
po1401
184030

173702
178009
801422

174237
162737
895637
005637
pe5637
173737
179000
001423
174237
184010

pasSn37

200034
812737
12737
no5037
805037
805037
©985037
805037
804737
$02426
884437
923519
023519
923562
#23540

913740
172127
172437
172537
172737
1712127
812737

172600
173201
172237

902366

902406
#00001
8%2412
#o2410
002406
702406

982406

202362

207376
»P4400
002402
902404
0021362
202304
@n2366
923342
402436
823506
902426
8€2436

002416

2024090
@40000
902426
002436
892416
004400
287374

802362

002404

202414

802376
ne2400

és111a

T12

183

ATST122

REND12:

:
;#TEST 13
;

@4-MAY=-77 18:18 PAGE 28

EXERCISE SUBD, ALL INTERRUPTS ON,

cMp FEA,SFEA
BEG ATST12
ERKOR 30

CMPD AC2,AC3

CFCC

BEQ AEND12

;s COMPENSATE FOR FORTRAN
5TD AC2,ANSY
sus $1,ANS1+6
SBC ANS1+4
sBC ANS1+2
SBC ANS1

CMPD ANS1,AC3
CFCC

BEQ AEND1?2
STD AC2,ANSY
ERROR 10

CLR FPS

;CHECK FLOATING PC
:BRANCH IF OK

;WRONG ADDRESS IN FER

ROUNDING MCDE

SEQ 0029

;COMPARE FPU ANSWER TO FORTRAN ANSWER
;COPY FLOATING CONDITION CODES
;ANSWERS CHECK
INACCURACIES.
;SAVE FPU ANSWER

sDECREMENT FPU ANSWER

;CHECK ANSWERS AGAIN

$COPY FLOATING CONDITION CODES
$BRANCH IF OK

;SAVE FPU ANSWER
$FPU AND FORTRAN DISAGREE

;CLR

FpU FPS BUFFER

R T T T T T I R T YT TR R X T AT L L R L Seedobubsbrtububaifedertafaotal
EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

;-n&;&nb‘..l!ol.Guodaou..ii'idnlouquninnoilhﬁiahlubu.o.loibucbo

TST13:

APET13:

FPU ADD/SUB/MUL/DIV RANDOM FXER MACY11 27(1096)

DQFFDB,P11

1341
1342
1342
1344
1345
1346
1347
1348
1349
1359
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1378
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396

807404
907412
BO7414
@a7420

$37422
#97424
827426

#7430
707434
927442
P07 446
807452
PO7454
837456
207462

#07464

8AT470
v07472
817500
pa7506
#0512
#1516
087522
207526
987532
897536
807542
vB7546
247552
807556
#37560

907564
837570
no1574
937680
8a7604
pA7610
827614

907622
827624
907626
807632

823737
ae14e3
174237
1234002

173782
172¢00
po1416

174237
162737
805637
173737
178009
001303
174237
134007

995037

820004
212737
812737
895037
0085037
#05037
#n5@37
205037
pB4737
902426
284437
223519
923512
€23562
823549

»13700
170127
172437
172537
172737
178127
812737

172600
173201
178237
823737

B4-MAY=77 17230

802362
002406

$02406
900001
202406
202496

¥02406

892362

07624
004600
802402
002404
092362
802364
902366
923332
832436
#23506
802426
902436

992416

PA2460
f40200
092426
002436
802416
204600
907622

802362
902362

202400

092419

992376
2224020

/01110

002400

T13

ATST13:

AEND13:

SCOPE

MOV #ARET13,EXPFEA
MOV 1004400,8FPS
CLR SFEC

CLR SFEA

CLR FPS

CLR FEC

CLR FEA

JSR PC,RANDL2
«WORD LONUM, HINUIM
JSK R4, SPOLSH

§PUSH +» LONUM
SPUSH +HINUM
§SUB

$POPX »ANS2

MoV §FPS,RO
LDFPS  #040000

LDF LONUM, AC@
LDF HINUM, ACY
LDF ANS2,AC3
LDFPS  #004400

MoV #.+464SLPADR

;ADDR OF INSTR BEING TESTED
IE BITS IN FORTRAN ANSWER

;SET
;s CLR
;CLR
sCLR
sCLR
;CLR
;GET

H
SENTE

FORTRAN FEC
FORTRAN FERA
FPU FPS BUFFER
FPU FEC BUFFER
FPU FEA BUFFER

RANDOM INPUT DATA

R POLISH MODE

;PUSH 2 WORDS ON STACK (LONUM)
;PUSH 2 WORDS ON STACK (HINUM)
;ADDRESS OF FORTRAN SUBTRACT

;POP 2 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING POINT STATUS
FPS, INTERRUPT DISABLE

ACo® WITH A RANDOM NUMBER
AC1 WITH A RANDOM NUMBER
AC3 WITH THE SUM
INTERKUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW

s LOAD
s LOAD
: LOAD
;LOAD
s TURN
s RESE

T LOOP ADDRESS

;'O.dﬂl.nh'...i‘.00.....0...0‘lﬂi"&....lli.lll".lll...!l""

LDF ACO,AC2
SUBF AC1,AC2
STFPS FPS

@4=MAY=T7 18318 PAGE
EXERCISE SUBF, OVERFLOW

CMP FPS,8FPS
BEQ ARTST13
STF AC2,ANSY
ERROR 2

CMPF AC2,AC3
CFCC

BEQ AEND13
;COMPENSATE FOR FORTRAN
STF AC2,ANS1
sUB #1,ANS1+2
SBC ANS1

CMPF ANS1,AC3
CFCC

BEQ AEND13
STF AC2,ANSY
ERROR ?

CLR FPs

;;C.Qu'.ii.&i’nl!o'uivil-nunnun

s#TEST 14 EXERCISE SUBD,
H ’..&Q“.‘I.l"."l.. ll‘.i'.ﬁ“i"".l‘.l‘-’{.'
TST14: SCOPER

MoV $ARFT14,EXPFEA

MoV $004000,$FPS

CLR SFEC

CLR $FEA

CLR EPS

CLR FEC

CLR FEA

JSR PC,RANDL4

+WORD LONUM, HINUM

JSR R4, SPOLSH

§PUSH » LONUM

$PUSH pHINUM

§SUB

$POPX +ANS2

MOV $FPS, RO

LDFPS 1040200

1Y LONUM, ACE

LDD HINUM,ACY

LoD ANS2,AC3

LDFPS 1904600

MOV #,46,SLPADR

LDoD AC@,AC2
ARET14: SUBD AC31,AC2

:LOAD
;SUBT

ACP INTO AC2
RACT AC1 BY AC2

; STORE FLOATING POINT STATUS

29

SEQ 0030

AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

;CHECK FPS
;BRANCH IF OK

3 SAVE

FPU ANSWER

:FPS ERROR

;COMPARE FpU ANSWER TO FORTRAN ANSWER
3COPY FLOATING CONDITION CODES

; ANSWERS CHECK
INACCURACIES,

;SAVE

;DECREMENT FPU ANSWER

i

FPU ANSWER

;CHECK ANSWERS AGAIN

FLOATING CONDITION CODES

+COPY
$BRANCH IF OK
{SAVE FPU ANSWER

;FPU AND FORTRAN DISAGREE

;CLR FpU FpS BUFFER

[ T T T2 TR T 2 S22 08 deebabbuiiited
OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

;ADDR
s SET
;CLR
;CLR
sCLR
;CLR
sCLR
$GET

RRERRRPRRRBRRRBE R BN

OF INSTR BEING TESTED
1£ BITS IN FORTRAN ANSWER

FORTRAN FEC
FORTRAN FEA
FPU FPS BUFFER
FPU FEC BUFFER
FPU FEA BUFFER

RANDOM TNPUT DATA

i
;ENTER POLISH MODE

;PUSH ¢ WwORl

;PUSH

$ADDRESS OF

DS ON STACK (LONUM)

4 WORDS ON STACK (HINUM)

FORTRAN SUBTRACT

;POP 4 WORDS AND EXIT POLISH MODE

;DISPL
;LOAD
;LOAD
;LOAD
;LOAD

AY FLOATING POINT STATUS

FPS, INTERRUPT DISABLE AND FD
ACo WITH A RANDOM NUMBER

s TURN INTERRUPTS ON,
;RESET LOOP ADDRESS

EX

AC1 WITH A RANDOM NUMBER
AC3 WITH THE SUM

CEPT OVER AND UNDERFLOW

;uuilhnubela.ol.&o&.vi!.l'n..!'nebuu‘doonlci..ll;.lnin.v&ino.c

STFPS FPS
cup FPS,8FPS

;LOAD AC@ INTO AC2

;SUBTRACT AC1 BY AC2

;STORE FLOATING POINT STATUS
$CHECK FPS



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 94=MAY=77 18:18 PAGE 34
T14 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERKUPTS OFF, ROUNDING MODE

DQFPDB, P11
1397 0907640
1398 807642
1399 ©07646
1400
1401 037650
1482 007652
1403 987654
1404
1405 P#B7656
1406 007662
1487 007670
1408 9§97674
1409 927709
1410 e@07704
1411 9077t0
1412 0897712
1413 P97714
1414 027728
1415
1416 @97722
1417
1418
1419
1420
1421
1422
1423
1424 9087726
1425 907732
1426 987736
1427 007744
1428 907752
1429 807754
1438 @27760
1431 p27764
1432 007770
1433 807774
1434 912000
1435 210004
1436 @10010
1437 610014
1438 910016
1439
1440 P10022
1441 010026
1442 210032
1443 $10036
1444 010042
1445 510946
1446 210052
1447
1448
1449
1450 810060
1451 010062
1452 @10064

FPU ADD/SUB/MUL/DIV RANDOM EXER

DQFPDB,.Pt1

1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1479
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
14990
1491
1492
1493
1494
1495
1496
1497
1498
1499
1509
1501
1502
1503
1504
1505
1506
1507
1508

g1e070
#10076
810109
B10104

210106
210112
p10114

810129
8190126
2160130

812132
210149
910142

©10144
210146
819154

#10152
p10156
ptor64
P1o170
12174
210176
210209
210206
e1v212
218216
219220
810222
©10226

S12233

210234
#2236
010244
910252
0192256
$10262
910266
910272
910276
810302
910306
210312
910316

B4eMAYTT7 17:30

901403
174237
184020

173702
170002
901422

174237
162737
805637
005637
205637
173737
178000
P01423
174237
194019

#as5937

p90e04
812737
912737
805037
#050837
paSA37
805037
895437
p04737
702426
#04437
823519
923519
823562
823540

¥13780
170127
172437
172537
172737
178127
912737

172600
173201
172237

823737
PP1403
174237
104002

205737
100014
172337

823737
901401
184024

923737
pot4o1
104024

173782
172000
881427

174237
962737
#95537
173737
179700
pa1414
162737
995637
173737
170009
891403
174237
194907

pesSe3T

800004
812737
212737
895037
8050137
#As5@37
805837
885237
#94737
902426
pB4437
823519
823510

902406

802406
990001
902412
202410
902406
¥02406

002406

932302

210062
007440
902402
002404
802362
882364
902366
823342
802436
0823506
202426
002436

802416

802400
040000
902426
V02436
802416
fa7440
910069

802362

B4=MAY=7] 17:30

802362

002406

902400
902364

#02364

002366

P02406
fA0B0R1
702406
892496

POeVe2
802406
8Y2406

902406

wa2362

010374
907640
8024902
vRA2404
802362
002364
002366
923332
002436
923506
902426
902436

002414

0932376
202400

0A1112

MACY11

vA2400

802402

092404

fA2410

8n2419

882376
002409

BEQ ATST14 ;BRANCH IF OK
STD AC2,ANSt ;SAVE FPU ANSWER
ERROR 20 ;FPS ERROR
ATST14: CMPD ACZ,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC ;COPY FLOATING CONDITION CODES
BEQ AEND14 ; ANSWERS CHECK
3COMPENSATE FOR FORTRAN INACCURACIES,
STD AC2,ANS1 ;SAVE FPU ANSWER
suB ¥1,ANS1+6 ;DECREMENT FPU ANSWER
s8C ANS1+4
SBC ANS1+2
s8C ANS1
cMpD ANS1,AC3 ;CHECK ANSWERS AGAIN
cFee ;COPY FLOATING CONDITION CODES
BEQ REND14 sBRANCH IF OK
STD AC2,ANS1 ;SAVE FPU ANSWER
ERROR 10 ;FPU AND FORTRAN DISAGREE
AEND143 CLR FpS sCLR FPU FPS BUFFER
"GI..OI..D.l'|..'I.0l!ll"IIQI.G"'G.Q'...!"Il'.ﬂl'..li!ll""l
F#TEST 15 EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MODE
;;.l..lllli..lh.l&l'inl'... * * HBRPRERPRRBRRRREN
TST15: SCOPE
MOV #$ARET15,EXPFEA  ;ADDR OF INSTR BEING TESTED
MOV 8077440, 6FPS ;SET IE BITS IN FORTRAN ANSWER
CLR SFEC :CLR FORTRAN FEC
CLR $FEA ;CLR FORTRAN FEA
CLR FPS ;CLK FPU FPS BUFFER
CLR FEC ;CLR FPU FEC BUFFER
CLR FEA ;CLR FPU FEA BUFFER
JSK PC,RANDL2 ;GET RANDOM INPUT DATA
.WORD  LONUM,HINUM :
JSR K4,$POLSH ;ENTER POLISH MODE
SPUSH  ,LONUM ;PUSH 2 WORDS ON STACK (LONUM)
$PUSH  ,HINUM ;PUSH 2 WORDS ON STACK (HINUM)
§SUB -ADDRESS OF FORTRAN SUBTRACT
§POPX  ,ANS2 iPOP 2 WORDS AND EXIT-°OLISH MODE
MOV SFPSs RO ;DISPLAY FLOATING POIzT STATUS
LDFPS 1043000 :LOAD FPS, INTERRUPT DISABLE
LDF LONUM, ACD ;LOAD ACp WITH A RANDOM NUMBER
LOF HINUM,AC1 sLOAD AC1 WITH A RANDIOM NUMBER
LDF ANS2,AC3 $LOAD AC3 WITH THE SUM
LDFPS  #pA7440 $TURN INTERRUPTS ON
MOV #.46,SLPADR ;RESET LOOP ADDRESS
;lIII.!...Il!Qh&".‘.l..l.....lb.b‘il"l'.l".‘l.!.i‘lli'l’lﬁ’
LDF ACB,AC2 sLOAD ACO INTO AC2
ARET1S: SUBF AC1,AC2 ;SUBTRACT AC1 BY ACZ
STFPS  FPS s STORE FLOATING POINT STATUS
27(1006) #a=MAY-T7 18318 PAGE 31

T1S EXERCISE SURF, ALL INTERRUPTS ON, TRUNCATE MODE
cMp FPS,s8FPS ;CHECK FPS
BEQ AEFR1S ;BRANCH IF 0K
STF AC2,ANS1 ;SAVE FPU ANSWER
ERROR 2 ;FPS ERROR
AERR15: TST SEPS sERROR BIT SET ?
BPL ATST1S :NO, DONT GET FEC/FERA
STST FEC ;YES, CHECK STATUS
CcMP FEC,SFEC ;CHECK THE FLOATING EXCEPTION CODES
BEQ 1$ ;BRANCH IF OK
ERROK 24 ;FEC IS WRONG
18: cMp FEA,SFEA ;CHECK FLOATING pC
BEG ATST1S ;BRANCH IF OK
ERROR 24 ;WRONG ADDRESS IN FEA
ATST1S: CMPF AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC ;COPY FLOATING CONDITIUN CODES
BEQ AFND1S s ANSWERS CHECK
;COMPENSATE FOR FORTRAN INACCURACIES.
STF AC2,ANS1 ;SAVE FPU ANSWER
ADD #1,ANS1+2 s INCREMENT FPU ANSWER
ADC ANSH
CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN
CFCC ;COPY FLOATING CONDITION CODES
BEG AEND1S ;BRANCH IF 0K
sus #2,ANS1+2 ;DECREMENT FPU ANSWER
88C ANS1
CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN
CFCC ;COPY FLOATING CONDITION CODES
BEQ AEND15 ;BRANCH IF 0K
STF AC2,ANS1 'SAVE FPU ANSWER
ERROR 7 °FPU AND FORTRAN DISAGREE
REND1S: CLR FPS ;CLR FPU FPS BUFFER

,;.0.0!.!...‘!.!!'.li..l..l.l..!..i..'I'&'I.Q..‘Qllll.060&0.'...!
s*TEST 16 EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE

xnn.uﬁ'-.onon-0|¢'00¢n5n¢."|¢!nuunnunuuu.a-.-u.»;&o»uul-'viuﬂun
TSTIS: SCOPE

MOV $ARET16,EXPFEA ;ADDR OF INSTR BEING TESTED
MOV $007640,SFPS ;SET IE BITS IN FORTRAN ANSWER
CLR S§FEC :CLR FORTRAN FEC

CLR sFEA 3sCLR FORTRAN FEA

CLR FPS ;sCLR FPU FPS BUFFER

CLR FEC ;CLR FPU FEC BUFFER

CLR FEA sCLR FPU FEA BUFFER

JSR PC,RANDL4 °GET RANDOM INPUT DATA

«WORD LONUM,HINUM

JSR R4,8POLSH -ENTER POLISH MODE

$PUSH +» LONUM ;PUSH 4 WORDS ON STACK (LONUM)

$PUSH PHINUM ;PUSH 4 WORDS ON STACK (HINUM)

SEQ 9931

SEQ 0032



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)
04=NAY~T7 17330

DOFPDB,P11
1589 910322
1510 219324
1511
1512 918330
1513 910334
1514 910340
1515 010344
1516 910350
1517 910354
1518 p10360
1519
1520
1521
1522 910366
1523 10370
1524 910372
1525 #10376
1526 010404
1527 810406
1529 @10412
1529
1530 #10414
1531 910420
1532 810422
1533
1534 912426
1535 9108434
1536 919436
1537
1538 010440
1539 918446
1540 910450
1541
1542 910452
1543 910454
1544 010456
1545
1546 10460
1547  #10464
1548 910472
1549 010476
155¢ 910502
1551 918506
1552 @1e3512
1553 910514
1554 #18516
1855 910524
1556 910530
1557 910334
1558 010540
1539 919544
1568 P10546
1561 910530
1562 $10554
1563
1564 910556

923562
923540

13790
178127
172437
172537
172737
170127
912737

172600
1732014
170237
823737
po140)
174237
194020

995737
100014
170337

823737
881401
184230

923737
po14e1
104030

173702
170000
901437

174237
262737
8905537
205537
895537
173737
178000
901422
162737
905637
805637
205637
173737
178000
#81403
174237
104012

003037

802416

002400
040200
002426
9882436
802416
907640
2106366

902362
982362

902406

002400
802364
002364

902366

802406
000001
802412
202410
902406
002406

800002
902412
202419
802406
902406

802406

992362

ea11190

202400

002402

PN2404

002414

9A2414

ARET16¢

AERR161?

183

ATST16:

AEND16:

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(19906)
T16

DQFPDB P11

1565
1566
1567
1568
1569
1578
1571
1572
1573
1574
1573
1576
1577
1578
1579
1580
1581
15982
1583
1584
158S%
1586
1567
1588
1589
1592
15914
1592
1593
1594
1595
1596
1597
1598
1599
1602
1601
1692
1603
1604
1645
1606
1607
1628
1609
1610
1611
1612
1613
1614
16158
1616
1617
1618
1619
1620

0910562
910564
81es72
plo60e
P10604
p1e610
10614
210620
010624
210630
810634
B10642
010644
210659
812652

910656
910662
P12666
2108672
210676
P10702
210706

P10714
#10716
#10720
pLR724
#0732
918734
010740

912742
610744
18746

910750
910754
910762
#2766
#108772
810774
810776
o11004
e11010
P11014
#1016

04-MAY=77 17330

800004
812737
812737
805637
9850837
805837
#05237
005037
204737
802426
pPo4437
9235190
623510
823562
8235490

813700
1791217
172437
172537
172737
178127
812737

172680
173201
174237
823737
901493
174237
104002

173702
170800
991427

174237
962737
2055137
173737
1700080
901414
162737
995637
173737
179000
8P1403

810716
804440
0802402
042404
002362
902364
992366
923342
202436
923506
902426
002436

002416

9v2400
240009
002426
802436
802416
Po4d40
210714

992362
292362

902486

$02406
LLULLRY
902406
802406

@oed02
pa2426
802406

0n2376
002400

021110

0902490

082410

802410

@4+MAY=77 18818 PAGE 32
EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE
s5UB 3ADDRESS OF FORTRAN SUBTRACT
$POPX  ,ANS2 ;POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS,RO $DISPLAY FLOATING POINT STATUS
LDFPS 1040200 ;LOAD FPS, INTERRUPT DISABLE AND FD
LDD LONUM, AC@ sLOAD AC® WITH A RANDOM NUMBER
LOD HINUM,ACY sLOAD AC) WITH A RANDOM NUMBER
LDD ANS2,AC3 ;LOAD AC3 WITH THE SUM
LDFPS 1007642 ;s TURN INTERRUPTS ON
MoV #.46,8LPADR $RESET LOOP ADDRESS
;lI.OI!ﬂ..."lﬂli.l’.l'..'.' e 223221 (2221
LDD AC8,AC2 ;LOAD ACO® INTO AC2
SUBD AC1,AC2 3SUBTRACT AC3 BY AC2
STFPS  FPS $+STORE FLOATING POINT STATUS
cmp FPS,8FPS ;CHECK FPS
BEQ AERR16 ;BRANCH IF OK
STD AC2,ANS1 3SAVE FPU ANSWER
ERROR 20 ;FPS ERROR
TST $FPS ;ERROR BIT SET ?
BPL ATST16 ;NO, DONT GET FEC/FEA
STST FEC $YES, CHECK STATUS
cMp FEC,$FEC 3CHECK THE FLOATING EXCEPTION CODES
BEQ 18 $BRANCH IF OK
ERROR 30 ;FEC IS WRONG
cMp FEA,SFEA ;CHECK FLOATING PC
BEQ ATST16 ;BRANCH IF OK
ERKOR 30 ;WRONG ADDRESS IN FEA
CMPD AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC ;COPY FLOATING CONDITION CODES
BEQ AEND16 ; ANSWERS CHECK

JCOMPENSATE FOR FORTRAN INACCURACIES.
STD AC2,ANS1 ;SAVE FPU ANSWER
ADD $1,ANS1+6 s INCREMENT FPU ANSWER
ADC ANS1+4
ADC ANS1+2
ADC ANSY
CMPD ANS1,AC3 ;CHECK ANSWERS AGAIN
CFCC ;COPY FLOATING CONDITION CODES
BEQ AEND16 ;BRANCH IF 0K
SuB #2,ANS146 ;DECREMENT FPU ANSWER
s8C ANS14+4
sBC ANS1+2
SBC ANS1
CHMPD ANS1,AC3 sCHECK ANSWERS AGAIN
cFcC ;COPY FLOATING CONDITION CODES
BEQ AEND16 ;BRANCH IF OK
STD AC2,ANS1 ;SAVE FPU ANSWER
ERROR 19 ;FPU AND FORTRAN DISAGREE
CLR FPS ;CLR FpU FpS BUFFER

P4=MAY-T77 18118 PAGE 33

EXERCISE suBD,

ALL

INTERRUPTS ON,

TRUNCATE MODE

NN N SRR AP RERRIRP SRR R BB RRRFRR RS BRRERABRRN SIS RS I RS RRE NGy
s*TEST 17
L L R R T Y Y Y Y R L L L AR iR g i it a il i

TST17:

ARET17:

ATST17S

SCOPE
MOV
MOV
CLR
CLR
CLR
CLR
CLR
JSR
+»WORD
JSR
$PUSH
$PUSH
$SUB
$POPX

MOV
LDFPS
LOF
LDF
LDF
LDFPS
MOV

R T Y R Y Y Y Y R Ty R A R A R L AR A R d il el bl el

LOF AC@,AC2
SUBF AC1,AC2
STFPS FPS
CMP FPS,$FPS
BEQ ATST17
STF AC2,ANS1
ERKOR 2
CMPF AC2,AC3
CFCC

AEND1?
;COHPENSATE FOR FORTRAN
STF AC2/ANSt
ADD #1,ANS1+2
ADC ANS1
CMPF ANS1,AC3
CFCC
BEQ AEND17
sue 42,ANS1+42
sBC ANS1
CMPF ANS1,AC3
CFCC
BEQ AEND1?

EXERCISE SUBF,

#ARET17,EXPFEA
#004440,8FPS
$FEC

$FEA

FPS

FEC

FEA

PC, RANDL2
LONUM, HINUM
R4, SPOLSH
+LONUM

+ HINUM

»ANS2

$FPS, RO
1040000
LONUM, ACYQ
HINUM,ACY
ANS2,AC3
8004440
$,+46,8LPADR

OVERFLOW AND UNDERFLOW INTERRUPTS OFF,

;ADDR OF INSTR BEING TESTED
;SET IE BITS IN FORTRAN ANSWER
;CLR FORTRAN FEC

sCLR FORTRAN FEA

;CLR FPU FPS BUFFER

sCLR FPU FEC BUFFER

3CLR FPUI FEA RUFFER

$GET RANDOM INPUT DATA

i

sENTEP POLISH MODE

;PUSH 2 WORDS ON STACK (LONUM)
;PUSH 2 WORDS ON STACK (HINUM)
;ADDRESS OF FORTRAN SUBTRACT
;POP 2 WORDS AND EXIT POLISH MODL

sDISPLAY FLOATING POINT STATUS
;LOAD FPS, INTERRUPT DISABLE
sLOAD ACw WITH A RANDOM NUMBER
;LOAD ACY WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM

; TURN INTERRUPTS ON,
sRESET LOOP ADDRESS

;LOAD ACO INTO AC2

3SUBTRACT ACL BY AC2

;STORE FLOATING POINT STATUS
;CHECK FPS

$BRANCH IF OK

;SAVE FPU ANSWER

;FPS FRROR

;COMPARE FPU ANSWER TO FORTRAN ANSWER
3COPY FLOATING CONDITION CODES

; ANSWERS CHECK

INACCURACIES,

;SAVE FPU ANSWER

:INCREHENT FPU ANSWER

JCHECK ANSWERS
;COPY FLOATING
;BRANCH IF 0K

;DECREMENT FPU

AGAIN
CONDITION CODES

ANSWER

AGAIN
CONDITION CODES

;CHECK ANSWERS
;COPY FLOATING
$BRANCH IF OK

SEQ 4833

SEQ ¥034

TRUNCATE MODE

EXCEPT OVERFLOW AND UNDERFLOW



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1086) 84=MAY=77 18318 PAGE 34 SEQ 9035
7

DQFPDB,P11 24=MAY=77 17230 EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFE, TRUNCATE MODE
1621 $11020 174237 0082406 STF AC2,ANS1 ;SAVE FPU ANSWER
1622 S11024 104007 ERROR 7 ;FPU AND FORTRAN DISAGREE
1623
1624 B11026 9905037 0902362 AEND17: CLR 124 ;CLR FPU FPS BUFFER
1625
1626
1627
1628
1629 ;;00.;0-n.¢u¢n.¢0000--0.0u.'unoa00.n00nnucun»ilboib.»o'unaa!oal&.
1630 3#TEST 20 EXERCISE SUBD, OVERFLOW AND UNDERE LOW INTERRUPTS OFF, TRUNCATE MODE
1631 ;;niﬁn.uicun'.ni‘ocoo.uuuﬁ.u..iln.ncuauulli.uuaa.lu&agianuvnouunn
1632 £11032 290004 TST28: SCOPE
1633 911034 12737 911166 002376 MOV $ARET20,EXPFEA ;ADDR OF INSTR BEING TESTED
1634 911042 012737 004640 002409 MOV 1004640,SFPS ;SET 1E BITS IN FORTRAN ANSWER
1635 211058 0985037 002402 CLR $FEC sCLR FORTRAN FEC
1636 811054 805037 002404 CLER SFEA ;CLR FORTRAN FERA
1637 #11968 pB85037 ©0n2362 CLk FPS :+CLR FPU FPS BUFFER
1638 @11964 pOSB3IT 002364 CLR FEC ;CLR FPU FEC BUFFER
1639 911070 095037 @02366 CLR FEA ;CLR FPU FEA BUFFER
1640 M11874 0204737 023332 JSR PC,RANDL4 ;GET RANDOM INPUT DATA
1641 B11100 02426 902436 +<WORD LONUM, HTNUM H
1642 911104 #084437 023506 JSR R4, 8POLSH ;ENTER POLISH MODE
1643 911112 9823510 002426 §PUSH + LONUM 3PUSH 4 WORDS ON STACK (LONUM)
1644 911114 923510 002436 $PUSH fHINUM ;PUSH 4 WORDS ON STACK (HINUM)
1645 ©1112a8 823562 §SUB ;ADDRESS OF FORTRAN SUBTRACT
1646 ©11122 823540 002416 §POPX +ANS2 ;POP 4 WORDS AND EXIT POLISH MODE
1647
1648 211126 213700 002400 MOV SFPS,RO ;DISPLAY FLOATING POINT STATUS
1649 B11132 172127 040200 LDFPS 4040200 ;LOAD FPS, INTERRUPT DISABLE AND FD
1658 S11136 172437 002426 LDD LONUM,ACe ;LOAD ACo WITH A RANDOM NUMBER
1651 911142 172537 002436 LDD HINUM,ACt ;LOAD AC1 WITH A RANDOM NUMBER
1652 011146 172737 Q02416 LoD ANS2,AC3 ;LOAD AC3 WITH THE SUM
1653 B11152 178127 004640 LDFPS 1004640 ;s TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
1654 ©11156 812737 011164 001110 MoV #,+¢6,$LPADR ;RESET LOOP ADDRESS -
1655
1656 ylﬁ&!.!QQ'Q!I’lII.'.C.lCCOQCDQQOOOQ!.!0“6.0'.0-4.‘.'.'&.....!
1657
1658 @11164 172630 LDD ACO,AC2 ;LOAD AC® INTO AC2
1659 S11166 173201 ARET28: SUBD AC1,AC2 $SUBTRACT AC1 BY AC2
1660 B11178 170237 002362 STFPS FPS ;STORE FLOATING POINT STATUS
1661 911174 823737 002362 0024900 CMP FPS,8FPS ;CHECk FPS
1662 ©11202 9891403 BEQ ATST20 ;BRANCH IF 0K
1663 911204 174237 0082406 STD AC2,ANSt $SAVE FPU ANSWER
1664 $11210 104020 ERROR 20 ;FPS ERROR
1665
1666 @11212 173702 ATST264: CMPD AC2,AC3 ;COMPARE FpU ANSWER TG PORTRAN ANSWER
1667 H11214 170002 CFCC sCOPY FLOATING CONDITION CODES
1668 911216 0801437 BEQ AEND20 ;ANSWERS CHECK
1669 $COMPENSATE FOR FORTRAN INACCURACIES,
1672 911220 174237 002406 STD AC2,ANSY ;SAVE FPU ANSWER
1671 ©11224 962737 @20001 092414 ADD $1,ANS1+6 ; INCREMENT FPU ANSWER
1672 ©11232 895537 002412 ADC ANS1+4
1673 ©11236 085537 0082410 ADC ANS1+2
1674 ©11242 PBSS37  @92486 ADC ANS1
1675 @11246 173737 002406 C™pPD ANS1,AC3 ;CHECK ANSWERS AGAIN
1676 9811252 170000 cFCC ;COPY FLOATING CONDITION CODES
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1486) pq-MAY=77 18318 PAGE 35 SEQ @836
DQFPDB,P11 24=MAY=T77 17339 T20 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
1677 B11254 841420 BEQ AEND24 ;BRANCH IF OK
1678 911256 162737 000PB2 002414 sUB #2,ANS1+6 ;DECREMENT FPU ANSWER
1679 ©11264 605637 0QV2412 SRC ANS1+4
1684 ©11270 pA5637 002410 s8C ANS1+2
1681 B11274 BOS637 002406 SBC ANS1
1682 911304 173737 9202406 CMPD ANS1,AC3 ;CHECK ANSWERS AGAIN
1683 ©11304 170209 CFCC ;COPY FLOATING CONDITION CODES
1684 ©11306 01403 BEQ AEND20 ;BRANCH IF OK
1685 ©811310 174237 002406 STOD AC2,ANSY ;SAVE FPU ANSWER
1686 911314 104019 ERROP 10 ;FPU AND FORTRAN DISAGREE
1687
1688 911316 885837 002362 REND2@: CLR FPS ;CLR FPU FpS BUFFER

1689
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DGFPDB

1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1709
1701
1702
1703
1704
1785
1706
1787
1708
1709
1718
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1724
1722
1723
1724
1725
1726
1727
1728
1729
1732
1731
1732
1733
1734
1735
1736
1737
1738
1739
1742
1741
1742
1743
1744
1745

+P11

#11322
s11324
911332
911340
11344
#11352
211354
#11360
811364
911370
811374
911400
911404
9114192
911412

P11416
911422
911426
P11432
911436
P11442
P11446

011454
911456
911462
11464
911472
811474
0115290

#11502
211596
#115190

V11514
811522
f11524

211526
211534
811536

811549
911542
911544

#11546
211552
*11560

Q4-MAY=T77 17330

202004
812737
812737
po50237
805037
995837
#5037
8905037
$04737
802426
824437
923512
8235190
825244
p23540

p13700
170127
172437
172537
172737
178127
812737

172600
171201
170237
$23737
pB1493
174237
184003

885737
190014
179337

823737
a01401
104025

823737
po1401
104025

173702
170089
PO1416

174237
162737
885637

011456
907490
902402
902404
882362
802364
002366
923342
802436
923506
802426
002436
902416
802480
040000
902426
802436
802416

907400
911454

902362
902362

902406

002490
832364

202364

#02366

002406
200001
832406

902376
202400

f01110

802400

002402

202404

092410

@4-MAY=77 18318 PAGE 36

EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MODE

;!!0GU&CQ.Q...!'.l.lldll'...“l.i..l.il.ill&&bbl'.......!l"h.

BERRBRBRRRR RS RRRBEP RN RN B RN RRRN SRR

EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MODE
T R L AL Rt SRR AL Al Al il

;ADDR OF INSTR BEING TESTED
;SET IE BITS IN FORTRAN ANSWER
;CLR FORTRAN FEC

;CLR FORTRAN FEA

;CLR FPU FPS BUFFER

;CLR FPU FEC BUFFER

sCLR FPU FEA BUFFER

$GET RANDOM INPUT DATA

;

sENTER POLISH MODE

;PUSH 2 WORDS ON STACK (LONUM)
$PUSH 2 WORDS ON STACK (HINUM)
;ADDRESS OF FORTRAN MULTIPLY

$POP 2 WORDS AND EXIT POLISH MODE

sDISPLAY FLOATING POINT STATUS
;CLEAR THE FPS, INTERRUPT DISABLE
sLOAD ACQ WITH A RANDOM NUMBER
;LOAD AC3 WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM

; TURN INTERRUPTS ON

;RESET LOOP ADDRESS

;LOAD AC@ INTO AC2

sMULTIPLY AC1 BY AC2

;STORE FLOATING POINT STATUS
;CHECK FPS

;BRANCH IF OK

:SAVE FPU ANSWER

;FPS ERROR

;ERROR BIT SET ?
;NO, DONT GET FEC/FEA
;YES, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES
sBRANCH IF OK
;FEC IS WRONG

;CHECK FLOATING pC
$BRANCH IF OK
;s WRONG ADDRESS IN FEA

;COMPARE FpU ANSWER TO FORTRAN ANSWER
;COPY FLOATING CONDITION CODES
s ANSWERS CHECK

3COMPENSATE FOR FORTRAN INACCURACIES.

T21

H )ll‘l.’.l...'l'.‘..&.'...

;#TEST 21

TST213 SCOPE
MOV $MRET1 ,EXPFEA
MOV $007400,5FPS
CLR SFEC
CLR SFEA
CLR FPS
CLR FEC
CLR FEA
JSR PC,RANDL2
+WORD LONUM,HINUM
JSR R4,SPOLSH
$PUSH » LONUM
$PUSH s HINUM
$MUL
$POPX +ANS2
MOV §FPS, PY
LDFPS $040900
LDF LONUM, ACO
LDF HINUM,AC1
LDF ANS2,AC3
LDFPS 1oel400
MOV #,+6,SLPADR
LDF AC®, AC2

MRET1: MULF AC1,AC2
STFPS FPS
CMP FPS,$FPS
BEQ MERR1
STF AC2,ANS1
ERROR 3

MERR1: TST SFPS
BPL MTST1
STST FEC
cHp FEC, $FEC
BEQ 18
ERROR 25

182 CMp FEA,$FEA
BEG MTST1
ERROR 25

MTST1: CMpF AC2,AC3
CFCC
BEQ MEND1
STF AC2,ANSY
suB t1,ANS1+2
§8C ANS1

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1096)

DQFPDB,PI1

1746
1747
1748
1749
1759
1751
1752
1753
1754
1755
1756
1757
1758
1759
1769
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
17814
1782
1783
1784
1785
17686
1787
1788
1789
1792
1791
1792
1793
1794
1795
1796
17917
1798
1799
1890
1801

011564
011572
£11572
011574
p11609

811642

#11636
$11610
211616
811624
#1163
611634
011640
811644
9116592
011654
p11660
"11664
11672
911674
r11676

811702
811706
P11712
811716
811722
911726
911732

011740
611742
811744
811750
911756
p11769
811764

811766
811772
811774

912000
212206
#12010

173737
170000
pP14903
174237
194011

easa3?

LIELLL
812737
p12737
2985037
#950837
Be5837
805037
poS237
9904737
nB2426
©24437
823512
B2351@
025244
923542

813709
178127
172437
172537
172737
1701217
p12737

172600
171201
170237
823737
LTALTE]
174237
194021

@05737
180014
178337

923737
po1401
1940831

G4-MAY=77 17:38

802406

802406

002362

811742
ep7699
0992402
002404
802362
802364
@02366
"23332
©¥02436
9235806
892426
902436

002416
802400
040200
902426
¥02436
002416

9976900
911749

802362
902362

702406

802408
002364

202364

902376
002408

991110

0a2400

902402

T21

MEND1:

;ylo090‘0.0".’0&&.'0.00'-&’!&0

;SAVE FPU ANSWER
;DECREMENT FPU ANSWER

@4-MAY-77 18:18 PAGE 37

EXERCISE MULF,

CMPF
CFCC
BEG
STF
ERROR

CLR

s#TEST 22

SERSRENERBNERRRRINEYS

TST22:

MRET2:

MERR2:

SCOPE
MOV
MOV
CLk
CLR
CLR
CLR
CLR
JSR
+WORD
JSR
$PUSH
$PUSH
§MUL
$POPX

MOV
LDFPS
LDD
LDD
LDbD
LDFPS
MOV

ANS1,AC3

MEND1
AC2,ANS1
11

EPS

EXERCTSE MULL,

#MRET2,EXPFEA
1007609,3FPS
$FEC

SFEA

FPS

FEC

FEA
PC,RANDL4
LONUM, HINUM
R4,SPOLSH

» LONUM
fHINUM

P ANS2

§FPS, RO
1040200
LONUM,ACO
HINUM,ACY
ANS2,AC)
$007600
#.46,8LPADR

ALL INTERRUPTS ON, ROUNDING MODE

;CHECK ANSWERS AGAIN

sCOPY FLOATING CONDITION CODES
$BRANCH TF OK

$SAVE FPU ANSWER

;FPU AND FORTRAN DISAGREE

;CLEAR FPP FPS BUFFER

P T T T YT T S TR T LS T2 S beiataboiniabuiall
ALL INTERRUPTS ON, ROUNDING MODE

'C.I.II!lﬁi.ﬂ.hli.....O..i.l..hi‘.!‘l..."’

;ADDR OF INSTR BEING TESTED

IE BITS IN FORTRAN ANSWER
FORTRAN FEC

FORTRAN FEA

FPU FPS BUFFER

FPU FEC BUFFER

FPU FEA BUFFER

sGET RANDOM INPUT DATA

i

;ENTER POLISH MODE
;PUSH 4 WORDS ON STACK (LONUM)
;PUSH 4 WORDS ON STACK (HINUM)
; ADDRESS OF FORTRAN MULTIPLY

;POP 4 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING POINT STATUS

sSET FD OF FPS ONLY. INTERRUPT DI1SABLE
sLOAD ACO WITH A RAWDOM NUMBER

$LOAD ACy WITH A RANDOM NUMBER

;LOAD AC3 WITH THE SUM

; TURN INTERRUPTS ON

;RESET LOOP ADDRESS

3Il.l...lld'0'.!0...0'0{!!.!".“i!..i'IO&‘.U..'!QQ'OGO'O.!IIIO

LoD
MULD
STFPS
cMp
BEQ
STD
ERKOR

ST
BPL
STST
cMp
BEG
ERROR

AC@,AC2
AC1,AC2
FPS
FPS,$FPS
MERR2
AC2,ANSY
21

$FPS
MTST2
FEC

FEC,8FEC
1s
31

sLOAD ACO INTO AC2

sMULTIPLY AC1 BY AC2

;STORE FLOATING POINT STATUS
;CHECK FPS

;BRANCH 1F OK

$SAVE FPU ANSWER

:¥PS ERROR

;ERROR BIT SET ?
;NO, DONT GET FEC/FEA
;YES, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES
$BRANCH IF OK
;FEC 1S WRONG

SEQ 0037

SEQ 9838



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(19@86) @4-MAY-77 18318 PAGE 38 SEQ 0039

DQFPDB,P11 B4=-MAY«TT 17830 T22 EXERCISE MULD, ALL INTERRUPTS ON, ROUNDING MODE
1802 912012 923737 902366 002404 153 CMP FEA,$FEA ;CHECK FLOATING PC
1803 212020 901401 BEQ MTST2 ;BRANCH IF OK
1804 912222 104631 ERROR 31 ;WRONG ADDRESS IN FEA
1885
1806 812024 173792 MTST2: CMPD AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
1887 #12026 178000 CFCC 3COPY FLOATING CONDITION CODES
1808 £12038 pR1422 BEQ MEND2 ;ANSWERS CHECK
1809 3COMPENSATE FOR FORTRAN INACCURACIES,
1810 $12032 174237 002406 STD AC2,ANSY $SAVE FPU ANSWER
1811 P12036 162737 @uE0G1 032414 SUB $1,ANS1+6 ;DECREMENT FPU ANSWER
1812 P120844 P05637 002412 §8C ANS1+4
1813 12050 905637 022410 SBC ANS1+2
1814 912054 005637 002406 sBC ANSY
1815 912060 173737 002406 cHpPD ANS1,AC3 ;CHECK ANSWERS AGAIN
1816 0812064 172200 CFCC ;COPY FLOATING CONDITION CODES
1817 p12066 pe140) BEQ MEND2 ;BRANCH IF OK
1816 ©912073 174237 002406 ST AC2,ANS) ;SAVE FPU ANSWER
1819 912074 104012 ERROR 12 ;FPU AND FOPTRAN DISAGREE
1820
18621 @12876 £85437 002362 MEND2: CLR FPS ;CLEAR Fpp FPS BUFFER
1822
1823
1624
1825
1826 }'Il.l"l.ld&llllIﬁlIh.ll.i.lII'.IO.Iﬂ"G&l‘I.lh!ll...l."l‘ll’.&
1827 ;#TEST 23 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS 0FF, ROUNDING MODE
1828 ;10."Oi!‘b"*l.ll..'.'I""CO"'Q’IQ‘Q..QI'.'.'&GQ'“&‘&Q.C..!.'.
1829 @12102 po2204 TST23: SCOPE
193¢ @12184 812737 012236 002376 MOV $MRE13,EXPFEA ;ADDR OF INSTR BEING TESTED
1831 912112 912737 004400 002400 MOV 40044008,8FPS $SET IE BITS IN FORTRAN ANSWER
1832 912120 9085037 902402 CLR $FEC ;CLR FORTRAN FEC
1833 012124 985037 002404 CLR SFEA ;CLR FORTRAN FEA
1834 912133 205037 002362 CLR FPS ;CLR FPU FPS BUFFER
1835 $12134 035037 PO2364 CLR FEC ;CLR FPU FEC BUFFER
1836 912140 005037 002366 CLR FEA ;CLR FPU FEA BUFFER
1837 912144 994737 023342 JSR PC,RANDL2 ;GET RANDOM INPUT DATA
1838 P12150 902426 902436 +WORD LONUM,HINUM H
1839 £12154 04437 023506 JSR R4, SPOLSH sENTER POLISH MODE
1849 D12160 9023513 ©@92426 $PUSH »LONUM ;PUSH 2 WORDS ON STACK (LONUM)
1841 B12164 923510 002436 8PUSH SHINUM :+PUSH 2 WORDS ON STACK (HINUM)
1842 912179 925244 $MUL ;ADDRESS OF FORTRAN MULTIPLY
1843 P12172 923540 002416 §POPX +ANS2 sPOP 2 WORDS AND EXIT POLISH MODE
1844
1845 S12176 013792 002400 MOV sFps,RA ;DISPLAY FLOATING POINT STATUS
1846 912202 170127 040000 LDFPS $040000 ;CLEAR THE FPS, INTERRUPT DISABLE
1847 £12206 172437 202426 LOF LONUM, ACB sLOAD AC¢ WITH A RANDOM NUMBER
1848 12212 172537 02436 LDF HINUM,ACY ;LOAD AC1 WITH A RANDOM NUMBER
1849 912216 172737 002416 LDF ANS2,AC3 ;LOAD AC3 WITH THE SUM
1850 812222 170127 004400 LDFPS 1204400 ; TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
1851 212226 912737 012234 901110 MOV §.46,SLPADR ;RESET LOOF ADDRESS
1852
1853 }“ﬁ...""ll-l.'.'i.‘I.Q‘QQ.QI'&"il'..’.lli’."lil'.'..l'lli%‘
1854
1855 912234 172680 LOF ACO,AC2 ;LOAD ACO INTO AC2
1856 ®12236 t17t201 MRET3: MULF AC1,AC2 FMULTIPLY AC1 BY AC2
1857 ©12240 178237 022362 STFPS FPs ;STORE FLOATING POINT STATUS
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) @4=MAY-77 18318 PAGE 39 SEQ 0040
DQFPDB,P11 04-MAY=T77 17330 T23 EXERCISF MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
1858 ©P12244 923737 002362 002400 cMp FPS,$FPS ;CHECK FPS
1859 P12252 @B91403 BEQ MTST3 $BKANCH IF OK
1860 P12254 174237 002406 STF AC2,ANS1 ;SAVE FPU ANSWER
1861 ©B12260 1049003 ERROR 3 ;FPS ERROR
1862
1863  @12262 173702 MTST3: CMPF AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
1864 ©12264 170002 CFCC ;COPY FLOATING CONDITION CODES
1865 912266 0691416 BEQ MEND3 s ANSWERS CHECK
1866 sCOMPENSATE FNR FORTRAN INACCURACIES,
1867 P12272 174237 002406 STF AC2,ANS1 ;SAVE FPU ANSWER
1868 812274 162737 000401 2802410 sus #1,ANS1+2 ;DECREMENT FPU ANSWER
1869 ©12302 095637 002406 S$8C ANS1
1870 $12306 173737 @A2406 CMPF ANS1,aC3 ;CHECK ANSWERS AGAIN
1978 912312 172082 CFCC ;COPY FLOATING CONDITION CODES
1872 ©12314 991493 BEQ MEND3 ;BRANCH IF 0K
1873 ©12316 174237 902406 STF AC2,ANS1 sSAVE FPU ANSWER
1874 912322 124011 ERROR 11 ;FPU AND FORTRAN DISAGREE
1875
1876 012324 BA5037 982362 MEND3: CLR FPSs ;CLEAR FpP FPS BUFFER
1877
1878
1879
1880
1881 3,".I..Ii.".l..l'..lllb&}l'i.'ll"!ib&i'l.l".l’l'l.i.&’i}“l".
1882 3#TEST 24 EXERCISE MULD, OVERFLOW ANU UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
1883 ;1'OOQ'O‘I...QCC.'l.'ll&.!.'.'.....l.QQG.IC.G"“.‘Q'.‘Q‘Q‘IO"'QQ
1884 ©12330 @B2004 TST24: SCOPE
1885 @12332 912737 ©12464 042376 MOV #MRET4,EXPFEA ;ADDR OF INSTR BEING TESTED
1886 912340 212737 004600 002400 MOV 1004600, 8FPS sSET IE BITS IN FORTRAN ANSWER
18687 812346 905037 002402 CLR $FEC ;CLR FORTRAN FEC
18688 912352 205937 002404 CLR S$FEA sCLR FORTRAN FEA
1889 012356 P85037 002362 CLR FPS sCLR FPU FPS BUFFER
1898 @12362 005037 002364 CLR FEC ;CLR FPU FEC BUFFER
189t $12366 po5037 002366 CLR FEA ;CLR FPU FEA BUFFER
1892 912372 904737 923332 JSR PC,RANDL4 ;GET RANDQOM INPUT DATA
1893 P12376 902426 002436 «WORD LONUM, HINUM H
1894 12402 804437 823506 JSR R4,SPOLSH sENTER POLZSH MODE
1895 9124926 023519 002426 §PUSH +LONUM ;PUSH 4 nﬁa ON STACK (LONUM)
1896 ©12412 923510 002436 §PUSH +HINUM sPUSH 4 w S ON STACK (HINUM)
1897 ©12416 225244 $MUL ;ADDRESS OF FORTRAN MULTIPLY
1898 912420 923540 002416 $POPX +ANS2 ;POP 4 WORDS AND EXIT POLISH MODE
1899
1990 #12424 013720 002400 MOV $FPS/RO sDISPLAY FLOATING POINT STATUS
1991 ©12430 178127 040200 LDFPS 1040200 ;SET FD OF FPS ONLY, INTERRUPT DISABLE
1902 ©12434 172437 082426 LDD LONUM, ACO ;LOAD AC@ WITH A RANDOM NUMBER
19903 912449 172537 002436 LDD HINUM,ACY ;LOAD AC1 WITH A RANDOM NUMBER
1994 212444 172737 002416 LDD ANS2,AC3 ;LOAD AC3 WITH THE SUM
1905 12450 172127 0904600 LDFPS $004600 ; TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
1;03 $1245¢ 912737 012462 001110 MOV 2.46,8LPADR sRESET LOOP ADDRESS
19¢
1908 JRRARABANNRBI RGN * ERRRRN .
1999
1910 P£12462 172600 LDD ACO®,AC2 ;LOAD AC® INTO AC2
1911 ©£12464 171201 MRET4: MULD AC1,AC2 sMULTIPLY AC1 BY AC2
1912 012466 170237 002362 STFPS FPS ;STORE FLOATING POINT STATUS

1913 912472 923737 002362 002400 cMp FPS,$FPS ;CHECK FPS



FPU ADD/SUB/MUL/DIV RANDOM EXFR MACY11 27(1026)
DQFPDB, P11 24=MAY=77 17339

@4~MAY=77 1R:18 PAGE
EXERCISE MULD, OVERFLOW

40

1914 812500 po1403 BEQ MTST4 ;BRANCH IF OK
1915 912582 174237 992406 sTD AC2,ANS1 $SAVE FPU ANSWER
1916 912586 124021 ERROR 21 ;FPS ERROR
1917
1918 912518 173702 MTST4: CMPD AC2,AC3 ;COMPARE FpPU ANSWER TO FORTRAN ANSWER
1919 B12512 179000 CFCC ;COPY FLOATING CONDITION CODES
1920 012514 901422 BEC MEND4 ;ANSWERS CHECK
1921 jCOMPENSATE FOR FORTRAN INACCURACIES,
1922 812516 174237 002406 AC2,ANSY $SAVE FPU ANSWER
1923 912522 162737 Q00001 002414 suB #1,ANSL+6 ;DECREMENT FPU ANSWER
1924 912536 005637 002412 SBC ANSt+4
1925 912534 P95637 002410 S8C ANS1+2
1926 912540 PBS637 MI2406 L1l ANS1
1927 812544 173737 002406 cMPD ANS1,AC3 ;CHECK ANSWERS AGAIN
1928 ©125%0 170003 CFCC -COPY FLOATING CONDITION CODES
1929 912552 001403 BEQ MEND4 -BRANCH IF 0K
1930 912554 174237 ©@02406 STD AC2,ANS1 $SAVE FPU ANSWER
1931 912560 104012 ERROR 12 sFPU AND FORTRAN DISAGREE
1932
1933 9812562 805037 002362 MEND4: CLR FPS ;CLEAR Fpp FPS BUFFER
1934
1935
1936
1937 FISHERREBRAABRARS R RN L2 2] YT IYTTI T YR Z2 LS L2
1938 3#TEST 25 EXERCISE MULF, ALL INTEPRUPTS ON, TRUNCATE MODE
1939 JreNEREEERERY HBERRRY * HRRRREBRERRERR B AP ERIR BB BN
1948 $12566 PRI004 TST25: SCOPE
1941 $12570 912737 912722 002376 MOV $MRETS, EXPFEA ;ADDR OF INSTR BEING TESTED
1942 @12576 812737 087443 002490 MOV #007440,8FPS 'SET 1E BITS IN FORTRAN ANSWER
1943 P12604 PO5AI7 402402 CLR S§FEC ;CLR FORTRAN FEC
1944 #12610 POB5637 082404 CLR S$FEA ;CLR FORTRAN FEA
1945 B12614 9O5A37T 002362 CLR FPS ;CLR FPU FPS BUFFER
1946 912620 095037 002364 CLR FEC sCLR FPU FEC BUFFER
1947 P12624 @25037 902366 CLR FEA ;CLR FPU FEA BUFFER
1948 912630 684737 023342 JSK PC, RANDL2 'GET RANDOM INPUT DATA
1949 212634 002426 902436 +WORD LONUM,HINUM
1950 912640 PO4437 023506 JSR R4, $POLSH -ENTER POLISH MODE
1951 912644 923518 002426 $PUSH s LONUM -PUSH 2 WORDS ON STACK (LONUM)
1952 ©12650 $23510 002436 $PUSH ¢t HINUM :PUSH 2 WORDS ON STACK (HINUM)
1953 ©12654 £25244 S$MUL ; ADDRESS OF FORTRAN MULTIPLY
1954 812656 0823548 092416 §POPX +ANS2 ~POP 2 WORDS AND EXIT POLISH MODE
1955
1956 #12662 B13783 802400 MoV §FPSs PO ;D1SPLAY FLOATING POINT STATUS
1957 #12666 178127 040000 LDFPS 1940000 ;CLEAR THE FPS, INTERRUPT DISABLE
1958 @12672 172437 002426 1.OF LONUM,ACE sLOAD ACY WITH A RANDOM NUMBER
1959 912676 172537 822436 LDF HINUM,ACH ;LOAD AC1 WITH A RANDOM NUMBER
1960 812702 172737 pB2416 LOF ANS2,AC3 'LOAD AC3 WITH THE SUM
1961 @12706 172127 @07448 LDFPS $067449 ;TUFN INTERRUPTS ON
1962 #12712 912737 @#12720 001110 MoV #,+46,$LPADR s RESET LOOP ADDRESS
1963
1964 YT L T R R L T TR TR L LR A D e SRR b it b bebbebebobobob bl
1965
1966 P12720 172689 LDF ACO,RC2 sLOAD ACv INTO AC2
1967 912722 171201 MRETS: MULF AC1,AC2 ;MULTIPLY AC1 BY AC2
1968 ©12724 172237 002362 STFPS Fps ;STORE FLOATING POINT STATUS
1969 @12730 0823737 092362 0724930 cMp FPS,sFPS ;CHECK FPS
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1886) ©4=MAY=77 19318 PAGE 41

TRUNCATE MODE

DQFPDB, P11 24=MAY=77 17130 T25 EXERCISE MULF, ALL INTERRUPTS ON,
1970 €12736 991483 REQ MERRS 3BRANCH IF OK
1971 ©12742 174237 £02406 STF AC2,ANSY :SAVEVFPU ANSWER
1972 912744 104003 ERROR 3 ;FPS ERROR
1973
1974 812746 @45737 #02400 MERRS: TST 8FPS ;ERROR BIT SET ?
1975 €12752 1909014 HPL MTSTS ;NO, DONT GET FEC/FER
1976 #12754 170337 002364 STST FEC ;YES, CHECK STATUS
1977 )
1978 @1276@ 923737 0A2364 B¥n2402 CMP FEC,SFEC ;CHECK THE FLOATING EXCEPTION CODES
1979 812766 pAL40] BEQ 18 ;BRANCH IF OK
1980 ©12779 194025 EPROR 25 sFEC IS WRONG
1981
1982 812772 023737 $02366 002404 153 CMP FEA,SFER s CHECK V?glg;NG pC
1983 913000 pU1401 BEQ MTSTS ;BRANCH
1984 913002 1904225 ERROR 25 -HRONG ADDRESS IN FEA
1985
1986 8139864 173702 MTSTS: CMPF AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
1987 £13006 1708009 CFCC 'COPY FLOATING CONDITION CODES
1988 913318 831427 BEQ MENDS :ANSWERS CHECK
1989 s COMPFNSATE FOR FORTRAN INACCURACIES.
199¢ 913012 174237 002406 STF AC?2,ANS1 s SAVE FPU ANSWER
1991 13016 962737 B00A01 2n2410 ADD $L,ANSL42 ’INCRFNENT FPU ANSWER
1992 ©1302% @05537 002406 ADC ANS1
1993 ©13838 173737 002406 CMPF ANS1,AC3 sCHECK ANSWEKS AGAIN
1994 @13034 170800 CFCC ;COPY FLOATING CONDITION CODES
1995 @©13036 £O1414 BEQ MENDS -BRANCH IF OK
1996 913040 162737 000082 es2417 sus #2,ANS1+2 'DECREMFNT FPU ANSWER
1997 ©13046 @95637 0802406 sBC ANSY
1998 @13052 173737 002406 CMPF ANS1,AC3 3;CHECK ANSWERS AGAIN
1999 813056 178408 CFCC ;COPY FLOATING CONDITION CODES
2008 ®813060 0231403 BEO MENDS5 'BRANCH IF OK
2001 ©$13062 174237 902406 STE AC2,ANSY >SAVE FPU ANSWER
2002 ©13066 104011 ERROR 11 ;FPU AND FORTRAN DISAGREE
2003 .
2004 ©913070 995637 @92362 MENDS: CLR EPS ;CLEAR FpP FPS BUFFER
2035
2006
2807
2008
2009 ,|lon.ou.vnnn!non.c-o-anu0'.ninwd.6'u.luuau»....uu.ou.obuun.onoc
2010 ;#TEST 26 EXERCISE MULD, ALL INTERRUPTS ON, TRUNCATE MODE
2811 yOac..ao.ocu.u..loa!uﬁo.Qoonuu0n¢|0¢¢00n..o'0§innal|¢.na»nn|¢'0a
2012 9013074 pvd0o4 TST26$ SCOPE
2013 813476 812737 013230 002376 MOV $MRET6, EXPFEA ;s ADDR OF INSTR BEING TESTED
2014 ©13104 12737 007640 902400 MOV 1007649,8FPS ;SET IE BITS IN FORTRAN ANSWER
2015 @13112 995037 0082402 CLR §FEC ;CLR FORTRAN FEC
2016 913116 935037 902484 CLR $FEA sCLR FORTRAN FEA .
2017 ©13122 Be3237 9802362 CLR FPS ;CLR FPU FPS BUFFER
2818 ©13126 995037 0902364 CLR FEC ;CLR FPU FEC BUFFER
2819 813132 pOS@37T 0pB2366 CLR FEA 3CLR FPU FEA BUFFER
2020 013136 B84737 023332 JSR PC,RANDL4 -GET RANDOM INPUT DATA
2021 013142 002426 002436 «WORD LONUM, HINUM
2022 613146 §B4437 423506 JSR R4,8POLSH ‘ENTER POLISH MODE
2023 ©13152 8235180 802426 $PUSH + LONUM -PUSH 4 WORDS ON STACK (LONUM)
2024 913156 923510 602436 $PUSH SHINUM 'PUSH 4 WORDS ON STACK (HINUM)
2025 913162 B25244 $MUL :ADDRESS OF FORTRAN MULTIPLY

SEQ 0041

AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

SEQ 2042



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

DOFPDB.P11

2026
2027
2028
2029
2030
2031
2032
2033
2934
2835
2036
2037
2038
2039
2040
204
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2082
2053
2054
2055
2056
20517
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1@ds)

013164

813170
013174
813200
813204
013210
B13214
913220

813226
p13230
#13232
213236
913244
813246
813252

913254
313269
213262

813266
813274
813276

213390
813306
€13310

913312
913314
213316

#13320
913324
913332
913336
213342
#13346
813352
$13354
P13356
¥13364
813370
213374
p13400
613404
213406
013410
813414

913416

DQFPDB,P11

2082
2083
2084
2085
2086
2087
20868
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2109
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2119
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137

13422
913424
913432
013440
913444
813450
813454
P13469
813464
213470
213474
913500
213504
313510
913512

#13516
913522
013526
813532
#13536
613542
913546

813554
£13556
913569
813564
813572
213574
913620

£13602
213604
813606

813610
#13614
913622
213626
813632
213634
P13636
813644
913659
013654
013656
813669

d4=MAY<TT 17230

823540

813700
170127
172437
172537
172737
178127
812737

172600
171201
170237
823737
501493
174237
184021

805737
182014
178337

923737
981401
104031

823737
881401
194031

173702
179000
891437

174237
262737
885537
885537
25537
173737
170000
2231420
162737
985637
995637
885637
173737
170000
201443
174237
184012

#085037

002416

902400
840200
802426
802436
992416
007640
013226

9021362
902362

802406

202400
902364

002364

902366

802406
P0e001
902412
902410
#02406
902406

000002
802412
202419
902406
902406

@22406

902362

P4-MAY-TT 17:380

800004
912737
812737
035037
295037
825937
LLETEY)
»pa5037
834737
022426
804437
923510
#2351
925244
823540

613799
170127
172437
172537
172737
170127
812737

172680
1712901
179237
823737
2981423
174237
124003

173782
170800
$01427

174237
862737
285537
173737
178009
801414
162737
2085637
173737
172009
801403
174237

813556
004440
002402
202404
902362
9092364
902366
923342
902436
823506
02426
802436

802416

#02400
g4even
902426
992436
902416
904440
»13554

702362
002362

002406

992406
600001
402406
902406

000002
802406
902406

092406

201110

002400

002402

902404

802414

202414

832376
202400

en1110

s0B2400

9062410

op2¢10

T26

MRET6¢

MERRG6

16¢

MTST6:

MENDG6:

T26

R e ey e Ty e e e T o)
OVERFLOW AND UNDERFLOW INTERRUPTS OFF.,
L L e Ry

i

TST27:

MRET7:

MTSTT:

B4=-MAY=T77 1R:18
EXERCISE MULD,
§POPX 2+ ANS2
MOV $FPS, R4
LDFPS $040200
LDD LONUM, AC®
LDD HINUM,ACt
LDD ANS2,AC3
LDFPS 1007640
MOV #,46,SLPADR

XTI RS2 2222222 222

LDD ACO,AC2

MULD AC1,AC2

STFPS FPS

cup FPS,$FPS

BEQ MERR®

STD AC2,ANS]

ERROR 21

TST §FPS

BPL MTSTé6

STST FEC

CMp FEC,SFEC

BEG 1s

ERROR 31

cMp FER,SFEA

BEQ MTST6

ERROR 31

CMPD AC2,AC3

CFCC

BEQ MEND6
sCOMPENSATE FOR FORTRAN

STD AC2,ANSY
ADD #1,ANS1+6

ADC ANS1+4
ADC ANS1+2
ADC ANS1

CMPD ANS1,AC3

CFCC

BEQ MEND6

suB #2,ANS1+46
s8C ANS1+4
SBC ANS1+2
SBC ANS1

CMPD ANS1,AC3
CFcC

BEQ MEND6

STD AC2,ANSY
ERROR 12

CLR EPS
B4-MAY=7T7 1R318

EXERCUSE MULD,

TEST 27

SCOPE
MOV
MoV
CLR
CLR
CLR
CLR
CLR
JSR
+WORD
JSR
$PUSH
8PUSH
$MUT,
$POPX

MOV
LDFPS
LDF
LDF
LDF
LDFPS
MOV

PR 2Ry Y ey R R Y YT RS RS T

LDF ACO,AC2
MULF AC1,AC2
STFPS FFS

cMP FPS,8FPS
BEQ MTST?

STF AC2,ANS1
EPROR 3

CMpF AC2,AC3
CFCC

BEQ MEND?
3$COMPENSATE FOR FORTRAN
STF AC2,ANS1
ADD $1,ANS1+2
ADC ANSY

CMPF ANS1,2C3
CFCC

BEQ MEND?

§UB #2,ANS1+2
sBC ANSY

CMPF ANS1,2C3
CFCC

BEQ MEND?7

STF AC2,ANS1

PAGE 42
ALL INTERRUPTS ON,

TRUNCATE MODE

;POP 4 WORDS AND EXIT POLISH MODE

:DISPLAY FLOATING POINT STATUS
;SET FD OF FPS ONLY,
3LOAD ACY WITH A RANDOM NUMBER
;LOAD AC)1 WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM

;s TURN INTERRUPTS ON

;RESET LOOP ADDRESS

EXERCISE MULF,

#$MRET7,FXPFEA
4004449,8FPS
sFEC

SFEA

Fps

FEC

FEA
PC,RANDL2
LONUM, HINUM
R4,5POLSH
+LONUM
+HINUM

+ANS2

SFPS, RO
$040000
LONUM, ACH
HINUM,AC
ANS2,AC3
¥004440

# .46, SLPADR

7LOAD ACO INTO AC2

sMULTIPLY ACi BY AC2

$STORE FLOATING POINT STATUS
;CHECK FPS

;BHANCH IF OK

;SAVE FPU ANSWER

;FPS ERROR

;ERROR BIT SET ?
;NO, DONT GET FEC/FER
;YES, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES

RANCH IF OK
;FEC IS WRONG

;CHECK FLOATING pC
;BRANCH IF OK
;WRONG ADDRESS IN FEA

;COMPARE FpU ANSWER TO FORTRAN aNSWER
;COPY FLOATING CONDITION CODES

;ANSWERS CHECK
INACCURACILES.

:SAVE FPU ANSWER

s INCREMENT FPU ANSWER

;CHECK ANSWERS AGAIN

;COPY FLOATING CONDITION CODES
;BRANCH IF OK

;DECREMENT FPU ANSWER

:CHECK ANSWERS AGAIN
;COPY FLOATING CONDITION CODES
:BRANCH IF OK

;SAVE FPU ANSWER

:FPU AND FORTRAN DISAGREE

;CLEAR Fpp FPS BUFFER

PAGE 43
ALL INTERRUPTS ON,

TRUNCATE MODE

;ADDR OF INSTR BEING TESTED
sSET IE BITS IN FORTRAN ANSWER
sCLK FORTRAN FEC

;CLR FORTRAN FEA

;CLK FPU FPS BUFFER

sCLR FPU FEC BUFFER

;CLR FPU FER BUFFER

$GET RANDOM INPUT DATA

i

;ENTER POLISH MODE

;PUSH 2 WORDS ON STACK (LONUM)
;PUSH 2 WORDS ON STACK (HINUM)
;ADDRESS OF FORTRAN MULTIPLY

;POP 2 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING POINT STATUS
;CLEAR THE FPS,
;LOAD ACO WITH A RANDOM NUMBER
;LOAD ACJ WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM

$TURN INTERRUPTS ON,
;RESET LOOP ADDRESS

;LOAD AC@ INTO AC2
;MULTIPLY ACi BY AC2

$STORE FLOATING POINT STATUS
;CHECK FPS

;BRANCH IF OK

;SAVE FPU ANSWER

;FPS ERROR

;COMPARE FPU ANSWER TO FORTRAN ANSWER

sCOPY FLOATING CONDITION CODES
;ANSWERS CHECK

INACCURACIES.,

;SAVE FPU ANSWER

3 INCREMENT FPU ANSWER

;CHECK ANSWERS AGAIN
;COPY FLOATING CONDITION CODES
;BRANCH IF OK
;DECREMENT FPU ANSWER
;CHECK ANSWERS AGAIN

:COPY FLOATING CONDITION CODES
;BRANCH IF OK

$SAVE FPU ANSWER

INTERRUPT DISABLE

INTERRUPT DISABLE

SEQ 0043

(2222222222022 1 20

SEQ 0044

TRUNCATE MODE

EXCEPT OVERFLOW AND UNDERFLOW



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1886) @4=-MAY=77 18118 PAGE 44¢ SEQ 0045

DQFPDB P11 B4eMAY-TT 17230 27 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
2138 913664 104011 ERROR 11 ;FPU AND FORTRAN DISAGREE
2139
2140 P13666 805037 002362 MEND7: CLR FPS ;CLEAR Fpp FpPS BUFFER
2141
2142
2143
2144
2145 ;1!nguicwo»nvuuuuncqnuunnu.vov-ouonuiuaunuuunnuuuonnou-n-auu-nn.u
2146 ;*TEST 38 EXERCTSE MULD, OVERFLOW AND UNDERELOW INTERRUPTS OFF, TRUNCATE MODE
2147 SIRRRRERARRBRRBAR AR RN RR R GRRRE . * YT T T
2148 913672 9080004 TST3@: SCOPE
2149 813674 012737 @14026 002376 MOV $MRET1@8,EXPFEA ;ADDR OF INSTR BEING TESTED
2150 $13702 012737 004640 902409 MOV #004649,5FPS ;SET IE BITS IN FORTRAN ANSWER
2151 9137190 005237 002402 CLR $FEC ;CLR FORTRAN FEC
2152 ©13714 005037 002404 CLR $FEA ;CLR FORTRAN FEA
2153 98137208 PO5037 @02362 CLR FPS sCLR FPU FPS BUFFER
2154 913724 9085037 002364 CLR FEC ;CLR FPU FEC BUFFER
2155 913738 005837 002366 CLR FEA ;CLR FPU FEA BUFFER
2156 ¥#13734 V4737 023332 JSR PC,RANDL4 ;GET RANDOM INPUT DATA
2157 913740 902426 @02436 +WORD LONUM,HINUM :
2158 913744 9P4437 023506 JSR R4, $POLSH ;ENTER POLISH MODE
2159 P13750 P23512 002426 8PUSH » LONUM sPUSH 4 WORDS ON STACK (LONUM)
2160 P13754 23512 002436 $PUSH +»HINUM ;PUSH 4 WORDS ON STACK (HINUM)
2161 213760 825244 $MUL ;ADDRESS OF FORTRAN MULTIPLY
2162 913762 0923540 902416 §POPX +»ANS2 ;POP 4 WORDS AND EXIT POLISH MODE
2163
2164 913766 913700 0024090 MOV §FPS, RO ;DISPLAY FLOATING POINT STATUS
2165 813772 170127 040200 LDFPS #040200 3SET FD OF FPS ONLYs, INTERRUPT DISABLE
2166 913776 172437 902426 LoD LONUM, AC2 sLOAD AC@ WITH A RANDOM NUMBER
2167 P14082 172537 092436 LOD HINUM,ACY ;LOAD ACy1 WITH A RANDOM NUMBER
2168 p14e@de 172737 9892416 LDD ANS2,AC3 ;LOAD AC3 WITH THE SUM
2169 ©S14012 172127 804640 LDFPS #004640 ;TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
2170 814016 P12737 014024 801110 MOV $,+6,8LPADR ;RESET LOOP ADDRESS
2171
2172 Ty L R A RS A A LAl E Al
2173
2174 P14024 172609 LDD AC@,AC2 ;LOAD AC® INTO AC2
2175 P14926 171201 MRET1643: MULD AC1,AC2 sMULTIPLY ACt BY AC2
2176 914030 170237 002362 STFPS FPS $STORE FLOATING POINT STATUS
2177 814934 923737 002362 002400 cup FPS,$FPS ;CHECKX FPS
2178 914242 801403 BEQ MTST10 ;BRANCH IF OK
2179 914044 174237 002406 STD AC2,ANS1 ;SAVE FPU ANSWER
2180 214050 104021 ERROR 21 ;FPS ERROR
2181
2182 2149052 173782 MTST10: CMPD AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
2183 P14054 170020 CFCC ;COPY FLOATING CONDITION CODES
2184 214056 921437 BEQ MEND1@ s ANSWERS CHECK
2185 3COMPENSATE FOR FORTRAN INACCURACIES.
2186 $14062 174237 002406 STD AC2,ANS1 ;SAVE FPU ANSWER
2187 914964 062737 0008001 002414 ADD #1,ANS1+6 ;s INCREMENT FPU ANSWER
2188 914072 805537 002412 ADC ANS1+4
2189 914876 POS5537 902410 ADC ANS1+2
2192 P14182 935537 002406 ADC ANS1
2191 P14106 173737 292406 CMPD ANS1,AC3 3CHECK ANSWERS AGAIN
2192 914112 1708000 CFCC ;COPY FLOATING CONDITION CODES
2193 P14114 0231420 BEQ MEND1@ $BRANCH IF OK
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 0A4-MAY=77 18:18 PAGE 45 SEQ 9046
DQFPDB,P11 B4=MAY=-TT 17130 T30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
2194 914116 162737 @00002 092414 suB #2,ANS146 sDECREMENT FPU ANSWER
2195 ©14124 905637 @02412 §BC ANS1+4
2196 B14138 P05637 @02419 SBC ANS1+2
2197 914134 PBS637 002406 sBC ANS1
2198 P14140 173737 002406 CMED ANS1,2C3 ;CHECK ANSWERS AGAIN
2199 914144 170000 CFCC ;COPY FLOATING CONDITION CODES
2200 Q14146 PO1423 BEQ MEND1® ;BRANCH IF OK
2201 @£1415@ 174237 802400 STD AC2,ANSY ;SAVE FPU ANSWER
2202 B14154 194012 EKROR 12 ;FPU AND FORTRAN DISAGREE
2203
2204 914156 995037 002362 MEND1@: CLR FPS ;CLEAR FPP FPS BUFFER

2295



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(10906)

DOFPDB,P11t

2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2229
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
22490
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261

FPU ADD/SUB/MUL/DIV RANDOM EXER

814162
014164
#14172
914200
?14204
814218
014214
f14220
214224
914230
914234
914240
P14244
914252
14252

914256
014262
014266
n14272
914276
914302
814306

214314
814316
€14320
814324
914332
P14334
814340

$14342
®14346
814359

014354
w14362
214364

014366
P14374
014376

914400
P14402
14404

£14496
pt4s12
214420

DQFPDB,P1}

2262
2263
2264
2265
2266
2261
2268
2269
2270
2271
2272
2273
2274
2275
2276
2217
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2299
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2322
2303
2304
2305
2306
2387
2308
2309
2312
2311
2312
2313
2314
2315
2316
2317

914424
€14430
814432
014434
014440

014442

V14446
014450
914456
f14464
v14470
P14474
014509
914504
B14510
#14514
214529
14524
814530
614534
214536

614542
914546
914552
214556
#14562
$14566
814572

P14609
P14602
014604
P14610
914616
914620
P14624

014626
#14632
914634

#14640
914646
914659

B4-MAY~T77 17:30

832004
812737
812737
905037
205037
#5837
Pn5037
885037
804737
992426
904437
823512
923519
826364
823540

813702
170127
172437
172537
172737
170127
812737

172680
174601
170237
823737
901403
174237
174016

995737
180014
179337

923737
pAL401
104026

823737
801401
194026

173702
170290
PI1416

174237
162737
#05637

v14316
807400
002402
902404
002362
902364
002366
923342
832436
923506
802426
802436

802416
0R2409
240000
892426
992436
202416

237400
214314

002362
902362

392406

2902400
002364

802364

8982366

#N2406
906001
202406

V4eMAYeTT7 17339

173737
172209
621403
174237
104713

905037

P03004
812737
912737
095037
895837
985837
8250837
995837
$84737
#02426
2R4437
823512
r23510
826364
823549

9137892
170127
172437
172537
172737
179127
912737

172620
174601
172237
823737
901403
174237
104222

205737
180014
178337

923737
ge1401
1049032

202406

002406

BY23062

214602
A97600
A024u2
0024904
902362
872364
#02366
923332
802436
823506
002426
0v2436

992416
202400
940204
802426
802436
#2416

807600
814600

092362
8902362

802406

0902400
902364
802364

802376
002400

ee111o

992400

002402

202404

002410

MACY11 27(1¢96)
T31

902376
0e2400

2a1110

Pa2400

902402

T31 EXERCISE DIVF,

@4-MAY=77 18:18 PAGE 46
ALL INTERRUPTS ON, ROUNDING MODE

;;hi.'u¢llouul.!acccc-d!auivdnnilnnucluunuu&bi&i&l'llni'i"ﬂ!!'uu

;#TEST 31

EXERCISE DIVF,

ALL INTERRUPTS ON, ROUNDING MODE

;;bou.l'lon.'d.000lo.n-nn.;iiunno;uui.h!noniiliﬁ.incbbi..'i!uuviu

TST31: SCOPE
MOV
Mov
CLR
CLk
CLR
CLR
CLR
JSR
«WORD
JSR
$PUSH
$PUSH
sDIV
$POPX

MOV
LDFPS
LDF
LDF
LDF
LDFPS
MOV

JERRBEBNANBRBENIREN

LDF ACP,AC2
DRET1: DIVF AC1,AC2
STFPS  FPS
cup FPS,SFPS
BEQ DERR1
STF AC2,ANSY
ERROR 16
DERR1: TST $FPS
BPL DTST1
STST FEC
cMp FEC,SFEC
BEQ 1$
ERROR 26
182 c¥p FFEA,SFEA
BEQ DTST1
ERROR 26
DTST1: CMPF AC2,AC3
CFCC
BEQ DEND1
3COMPENSATE FNOR FORTRAN
STF RC2,ANS1
SUB #1,ANS1+2
SBC ANS1

CMPF
CFCC
BEQ
STF
ERROR

DEND1: CLR

#DRET1,FXPFEA
$007400,8FPS
S$FEC

SFEA

¥PS

FFC

FEA
PC,RANDL2
LONUM,HINUM
KR4, $POLSH
+»LONUM

s HINUM

»ANS2

§FPS,RO
1040000
LONUM, ACO
HINUM, AC1
ANS2,AC3
2007400
#.+46,SLPADR

;ADDR OF INSTR BEING TESTED
sSET IE BITS IN FORTRAN ANSWER
;CLP FORTRAN FEC

;CLR FORTRAN FEA

;CLR FPU FPS BUFFER

;CLR FPU FEC BUFFER

;CLR FPU FEA BUFFER

;GET RANDOM INPUT DATA

i

;ENTER POLISH MODE

;PUSH 2 WORDS ON STA (LONUM)
;PUSH 2 WORDS ON STA (HINUM)
:ADDRESS OF FORTRAN DIVIDE

;POP 2 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING pOINT STATUS
;SET INTERKUPT DISAB

sLOAD RCo WITH A RANDGM NUMBER
;LOAD AC1 WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM*

s TURN INTERRUPTS ON

;RESET LOOP ADDRESS

ANS1,AC3
DEND1
AC2,ANS1
13

EPS

L2223 ERRBERBBERERRBRRBERW

;LOAD ACO INTO AC2

;DIVIDE AC1 INTO AC2
:STORE FLOATING POINT STATUS
;CHECK FPS

;BRANCH IF OK

:SAVE FPU ANSWER

;FPS ERROR

;EKROR BIT SET ?
$NO, DONT GET FEC/FEA
;YES, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES
sBRANCH IF OK
;FEC 1S WRONG

;CHECK FLOATING PC
$BRANCH IF OK
;WRONG ADDRESS IN FBRA

;COMPARE FpPU ANSWER :TO FORTRAN ANSWER
sCOPY FLOATING CONDITION CODES

; ANSWERS CHECK

INACCURACIES.

;SAVE FPU ANSWER

;DECREMENT FPU ANSWER

@4-MAY=77 18:18 PAGE 47
EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE

;CHECK ANSWERS AGAIN

:COPY FLOATING CONDITION CODES
;RRANCH IF OK

;SAVE FPU ANSWER

:FPU AND FORTRAN DISAGREE

;CLEAR Fpp FPS BUFFER

5

;:Olcolualn"lnu||¢»Q.ln‘ibilnotlbiiu.uuu!ulnil..a.lo.qn'lulyniun

;#TEST 32

EXERCISE DIVD,

ALL INTERRUPTS ON, ROUNDING MODE

R L S R AL S R AR Al A it bt idoiieddet

TST32: SCOPE
MOV
MoV
CLR
CLK
CLR
CLR
CLR
JSR
+WORD
JSR
§PUSH
$PUSH
$DIV
sPOPX

MoV
LD¥PS
LDD
LDD
LDD
LDFPS
MOV

$DRET2, EXPFEA
1907600, $FPS
$FEC

SFEA

¥PS

FEC

FEA
PC,RANDL4
LONUM, HINUM
R4, $POLSH

+» LONUM
SHINUM

+ANS2

§FPS,RO
1040200
LONUM, AC@
HINUM,ACY
ANS2,AC3
1027600
#.46,SLPADR

;ADDR OF INSTR BEING TESTED
:SET IE BITS IN FORTRAN ANSWER
;CLR FORTRAN FEC

;CLR FORTRAN FEA

sCLR FPU FPS RUFFER

;CLR FPU FEC BUFFER

;CLR FPU FEA BUFFER

;GET RANDOM INPUT DATA

H

;ENTER POLISH MODE

:PUSH 4 WORDS ON STACK (LONUM)
sPUSH 4 WORDS ON STACK (HINUM)
;ADDRESS OF FORTRAN DIVIDE
;POP 4 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING POINT STATUS
;SET FID AND FD

;LOAD ACo WITH A RANDOM NUMBER
;LOAD ACy WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM

; TURN INTERRUPTS ON

;RESET LOOP ADDRESS

Ry L T X Y T R R RS Rt it S A bbbl bl

LDD
DRET2: DIVD
STFPS
cup
BEQ
STD
ERROR

DERR2: TST
BPL
STST

CMpP
BEQ
ERROR

AC@,AC2
AC1,AC2
FPS
FPS,6FPS
DERR2
AC2,ANS1
22

$FPS
DTST2
FEC

FEC,SFEC
18
32

;LOAD ACe INTO AC2

;DIVIDE AC1 INTO AC2

;STORE FLOATING POINT STATUS
;CHECK FPS

;BRANCH IF 0K

$SAVE FPU ANSWER

;FPS ERROR

sERROR BIT SET ?
;NO, DONT GET FEC/FEA
;YES, CHECK STATUS

;CHECK THE FLOATING EXCFPTION CODES
$BRANCH IF OK
sFEC IS WRONG

SEQ 0247

SEQ 0048



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) V4-MAY-77 18:18 PAGE 48 SEQ 0049

DOFPDB, P11 Q4-MAYLTT 172130 132 EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MODE
2318 ©14652 823737 002366 092404 15: cup FEA,$FEA ;CHECK FLOATING PC
2319 @#14660 0901401 BEG DTST2 ;BRANCH IF OK
2320 014662 104032 ERROR 32 . ;WRONG ADDRESS IN FEA
2321 .
2322 B14664 173702 DTST2: CMPD * AC2,AC3 ;COMPARF. FPU ANSWER TO FORTRAN ANSWER
2323 DB14666 179002 CcFCC ;COPMY FLOATING CONDITION CODES
2324 F14670 DV1422 BEQ DEND2 ;ANSWERS CHECK
2325 ;COMPENSATE FOR FORTRAN INACCURACIES,
2326 @14672 174237 @02406 STD AC2,ANSY ;SAVE FPU ANSWER
2327 #14676 162737 000001 002414 suB #1,ANS1+6 ;DECREMENT FPU ANSWER
2328 Q14784 BA5637 002412 sBC ANS1+4
2329 914710 995637 0902410 SBC ANS1+2
2338 814714 0905637 002406 sBC ANSA
2331 P14720 173737 002406 CMPD ANS1,AC3 sCHECK ANSWERS AGAIN
2332 814724 170000 CFCC ;COPY FLOATING CONDITION CODES
2333 914726 @91403 BEQ DEND2 ;BRANCH IF OK
2334 914730 174237 242406 STD AC2,ANS1 ;SAVE FPU ANSWER
2335 914734 104014 ERROR 14 i ;FPU AND FORTRAN DISAGREE
2336
2337 814736 885¢37T 002362 DEND2: CLR EPS ;CLEAR FpP FpPS BUFFER
2338
2339
2348
2341
23‘2 1;'.ll!!i!i}.‘I&l'h’lh...'.‘Il'i‘ll'bll.lIl.!&;‘lﬁ"l‘i..!"...hh
2343 3#TEST 33 EXERCTSE DIVF, OVERFLOW AND. UNBERFLOW INTERRUPTS OFF, ROUNDING MODE
2344 ;)..'iiOI‘I&"I.C’llIiD...‘Q.’l.ll....llldl.IQ.'I.I.I".Cl‘I..l..
2345 914742 000004 TST33: SCOPE
2346 @14744 912737 015876 002376 MoV ”© $DRET3,EXPFEA  ;ADDR OF INSTR BEING TESTED
2347 914752 912737 004420 002400 MoV 1004400, 5FPS :SET IE BITS IN FORTRAN ANSWER
2348 914760 80%237 0082402 CLR §FEC ;CLR FORTRAN FEC
2349 014764 pe5037 @a2404 CLR SFEA ;CLR FORTRAN FEA
2358 014770 005837 002362 CLR FPS sCLR FPU FPS BUFFER
2351 914774 825037 002364 CLR FEC ;CLR FPU FEC RUFFER
2352 215000 885037 ©02366 CLR FEA ;CLR FPU FEA BUFFER
2353 @815204 904737 023342 JSR PC,RANDL2 ;GET RANDOM INPUT DATA
2354 615012 PO2426 9092436 JWORD  LONUM,HINUM ;
2355 915014 BV4437 023506 JSR R4,$POLSH ;ENTER POLISH MODE
2356 015020 ©23518 002426 §PUSH  ,LONUM ;PUSH 2 WORDS ON STACK (LONUM)

2357 915024 D23512 802436 $§PUSH +HINUM USH 2 WORDS ON STACK (HINUM)
2358 915030 D26364 §DIV DDRESS OF FORTRAN DIVIDE
2359 815032 923548 M02416 $POPX ¢ ANS2 ;POP 2 WORDS AND EXIT POLISH MODE
23692
2361 815036 013790 0@2400 MOV $FPS, PO sDISPLAY FLOATING POINT STATUS
2362 915042 170127 0840060 LDFPS 1240000 $SET FID
2363 215046 172437 802426 LDF LONUM, ACO ;LOAD ACO WITH A RANDOM NUMBER
2364 @15052 172537 092436 LDF HINUM,AC1 ;LOAD AC1 WITH A RANDOM NUMBER
2365 P15056 172737 002416 LDF ANS2,AC3 ;LOAD AC3 WITH THE SUM
2366 915062 179127 004400 LDFPS 1004400 s TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
2367 P15666 P12737 915874 0801110 MOV $.46,8LPADR ;RESET LUOP ADDRESS
2368
2369 ;uuuniono-a.n.uiua.l-o-co»ounvnuunu-.aconnoanon»ucu.a.u.cu«a«a
2370
2371 815074 172600 LDF AC®,AC2 ;LOAD ACO INTO AC2
2372 915876 174601 DRET3: DIVF AC1,AC2 ;DIVIDE AC1 ANTO AC2
2373 @15100 178237 002362 STEPS FPS s STORE FLOATING POINT STATUS
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1@96) @4-MAY=77 18:18 PAGE 49 SEQ 2@5@
DOFPDB,P1Y B4=MAY=77 173139 T33 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
2374 915104 923737 002362 0202400 CMP FPS,$FPS ;CHECK FPS
2375 #15112 80814063 BEQ DERR3 ;BRANCH IF OK
2376 815114 174237 802406 STF AC2,ANS1 ;SAVE FPU ANSWER
2377 #15120 1064016 ERROR 16 ;FPS ERROR
2378
2379 815122 POS73IT 0062400 DERR3: TST S§FPS ;ERROR BIT SET ?
2380 @15126 1230814 BPL DTST3 ;NO, DONT GET FEC/FEA
2381 #t513¢ 179337 002364 STST FEC s YES, CHECK STATUS
2382
2383 815134 923737 002364 022492 cMp FEC,SFEC sCHECK THE FLOATING EXCEPTION CODES
2384 P15142 pOL401 BEQ 1s ;BRANCH IF OK
2385 ©15144 104026 ERROR 26 sFEC IS WRONG
2386
2387 B#15146 623737 002366 DPA24R4 153 CMmp FEA,SFEA ;CHECK FLOATING pC
2388 915154 001401 BEQ DTST3 sBRANCH IF OK
2389 815156 134026 ERROR 26 ;WRONG ADDRESS IN FEA
2399
2391 015168 173702 DTST3: CMPF AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
2392 915162 170804 CFCC ;COPY FLOATING CONDITION CODES
2393 2815164 801416 BEQ DEND3 ;s ANSWERS CHECK
2394 ;COMPENSATE FOR FORTRAN INACCURACIES,
2395 815166 174237 902406 STF AC2,ANSt ;SAVE FPU ANSWER
2396 215172 162737 0e8001 002410 sus #1,ANS1+2 ;DECREMENT FPU ANSWER
2397 @15200 9085637 02406 sBC ANS1
2398 815204 173737 002406 CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN
2399 815210 170000 CFCC ;COPY FLOATING CONDITION CODES
2400 915212 901403 REQ DEND3 ;BRANCH IF OK
2401 915214 174237 02406 STF AC2,ANS1 $SAVE FPU ANSHWER
2402 915220 184013 ERROR 13 ;FPU AND FORTRAN DISAGREE
2403
2404 £15222 0685037 002362 DEND3: CLR FpPs ;CLEAR Fpp FPS BUFFER
2495
2406
2407
2428
2409 ;1il.ll.&‘l.&ll.l.lD.O".l“..""!lll‘.!.!.’l&..&’d...llllll"."
2410 s#TEST 34 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
2411 IR R R RN R AP BB RRR RN e » REBBERAEBRRRERR RS
2412 015226 DPBOOY TST34: SCOPE
2413 15230 012737 815362 092376 MOV #DRET4,EXPFEA sADDR OF INSTR BEING TESTED
2414 915236 812737 004600 002400 MOV #204600,5FPS ;SET IE BITS IN FORTRAN ANSWER
2415 P15244 05037 902402 CLR S$FEC ;CLR FORTRAN FEC
2416 9815250 985037 0024024 CLR $FEA sCLR FORTRAN FEA
2417 915254 925037 002362 CLR FPS ;CLR FPU FPS BUFFER
2418 915260 PO5037 vB2364 CLR FEC ;CLR FPU FEC BUFFER
2419 MA15264 @95037 002366 CLR FEA ;CLR FPU FEA BUFFER
2420 ©15279 004737 023332 JSR PC,RANDL4 3GET KANDOM INPUT DATA
2421 915274 802426 002436 +WORD LONUM,HINUM 3
2422 15300 004437 023506 JSR R4,8POLSH ;ENTER POLISH MODE
2423 915304 923510 092426 $PUSH +»LONUM sPUSH 4 WORDS ON STACK (LONUM)
2424 $15310 0923512 002436 $PUSH s HINUM ;PUSH 4 WORDS ON STACK (HINUM)
2425 815314 026364 sDIV 3ADDRESS OF FORTRAN DIVIDE
2426 915316 823540 002416 $POPX +ANS2 ;POP 4 WORDS AND EXIT POLISH MODE
2427
2428 915322 913780 ©PI2400 MOV $FPS, RO sDISPLAY FLOATING POINT STATUS

2429 P15326 170127 948209 LDFPS 4049200 3SET FID AND FD
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DOFPDB, P11 34-MRY=T77 17330 T34 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
2432 915332 172437 002426 LDD LONUM, ACO ;LOAD ACY WITH A RANDOM NUMBER
2431 015336 172537 002436 LDD HINUM,AC1 OAD AC1 WITH A RANDOM NUMBER
2432 915342 172737 002416 LoD ANS2,1C3 ;LOAD AC3 WITH THE SUM
2433 @15346 172127 @046080 LDFPS 1404600 ; TURN INTERRUPTS ON, EXCEP? OVER AND UNDERFLOW
2434 815352 912737 015360 001114 MOV #.+6,SLPADR ;RESET LOOP ADDRESS 4
2435
2436 Ty A Y TR L L e R AL SR A At bbbl
2437
2438 915362 172600 LDD AC@,AC2 ;LOAD AC@® INTO AC2
2439 915362 174601 DRET4: DIVD AC1,AC2 IVIDE AC1 INTO AC2
2440 915364 178237 002362 STFPS FPS $STORE FLOATING POINT STATUS
2441 215370 923737 ¢02362 082400 cup FPS,$FPS ;CHECK EPS
2442 0815376 901493 BEQ DERR4 ;BRANCH IF OK
2443 215400 174237 002406 STD AC2,ANS1 ;SAVE FPU ANSWER
2444 P15404 104022 ERROR 22 ;FPS ERROR
2445
2446 915406 9OSTIT 002400 DERR4: TST §FPS ;ERROR BIT SET ?

2447 815412 100014 BPL DTST4 sNO, DONT GET FEC/FEA

2448 915414 1708337 002364 STST FEC ;YES, CHECK STATUS

2449

2458 815420 823737 0802364 002402 cMp FEC,8FEC ;CHECK THE FLOATING EXCEPTION CODES
2451 915426 pP1401 BEG 1$ $BRANCH IF OK

2452 B15430 104032 EKROR 32 ;FEC 1S WRONG

2453

2454 P©15432 823737 002366 002404 183 cMp FEA,SFEA sCRECK FLOATING pC

2455 915440 991491 BEQ DTST4 ;BRANCH IF OK

2456 #15442 134032 ERROR 32 ;WRONG ADDRESS IN FEA

2457

2458 915444 173722 DTST4: CMPD AC2,AC3 ;COMPARE FPU ANSwWER TO FORTRAN ANSWER
2459 815346 170900 CFCC ;COPY FLOATING CONDITTON CODES
2460 815450 001422 BEQ DEND4 s ANSWERS CHECK

2461 sCOMPENSATE FOR FORTRAN INACCURACIES.

2462 015452 174237 002406 STD AC2,ANSY ;SAVE FPU ANSWER

2463 €15456 162737 ¢00001 002414 SuB $1,ANSL+6 ;DECREMENT FPU ANSWER

2464 815464 P05637 002412 SRC ANS1+4 J

2465 915479 985637 @02410 sBC ANS1+2

2466 915174 0285637 002406 SBC ANS1

2467 D15560 173737 002406 CMPD ANS1,AC3 ;CHECK ANSWERS AGAIN

2468 915504 170082 CFCC ;COPY FLOATING CONDITION CODES
2469 915506 @01403 BEQ DEND4 ;BRANCH IF OK

2470 915510 174237 Q02406 STD AC2,ANS) ;s SAVE FPU ANSWER

2471 815514 1234014 ERROR 14 ;FPU AND FORTRAN DISAGREE

2472

2473 ©15516 0985037 962362 DFND4: CLR EPS ;CLEAR FpP FPS BUFFER

2474

2475

2476

2477

2478 R L e Ty L R AR 2R DL S S AL b S etabtbet delbuobobaiobalobalobfaiuiaiel
2479 3 #TEST 35 FXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE
2480 L e e T L L R R AL et e At A et At Al el
2481  ©15522 208004 TST35: SCOPE

2482 815524 912737 015656 @a2376 MOV #DRETS, EXPFEA sADDR OF INSTR BEING TESTED

2483 915532 9012737 807443 002400 MoV 2007449, 6FPS $SET IE BITS IN FORTRAN ANSWER
2484 015542 095037 002402 CLR $FEC ;CLR FORTRAN FEC

2485 015544 205037 002404 CLR $FER sCLR FORTRAN FEA

FPU ADD/SUB/MUL/DTV RANDOM EXER MACY11 27(1006) #4-MAY-77 1R:18 PAGE 51 SEQ 0052

OQFPDB, P11 B4=MAY=T7 17230 T35 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE
2486 ©15554 @@5037 08Y2362 CLR FPS ;CLR FPU FPS BUFFER
2487 915554 085e37 002364 CLR FEC ;CLR FPU FEC BUFFER
2488 P15560 985637 002366 CLR FEA ;CLK FPU FEA BUFFER
2489 015564 904737 023342 JSR PC,RANDL2 sGET RANDOM INPUT DATA
2490 215570 992426 @02436 +WORD LONUM, HINUM H
2491 915574 004437 023506 JSR R4, SPOLSH ;ENTER POLISH MODE
2492 215683 P§23519 002426 $PUSH +»LONUM ;PUSH 2 WORDS ON STACK (LONUM)
2493 215604 223510 002436 $PUSH s HINUM ;PUSH 2 WORDS ON STACK (HINUM)
2494 P15619 226364 sNIV ;ADDRESS OF FORTRAN DIVIDE
2495 $15612 523542 002416 $POPX s ANS2 ;POP 2 WORDS AND EXIT POLISH MODE
2496
2497 €15616 213789 @024¢0 MoV SFFSsRE ;DISPLAY FLOATING POINT STATUS
2498 815622 179127 940000 LDFPS $040a00 sSET FI1D
2499 ©15626 172437 002426 LOF LONUM, AC® :LOAD AC® WITH A RANDOM NUMBER
2500 915632 172537 002436 LDF HINUM,ACY ;LOAD AC1 WITH A RANDOM NUMBER
25¢1 M15636 172737 902416 LDE ANS2,AC3 ;LOAD AC3 WITH THE SUM
2592 £15642 170127 007440 LDFPS $007440 ;s TURN INTERRUPTS ON
2503 915646 B12737 Q15654 oa1110 Mov #,46,SLPADR 3;RESET LOOP ADDRESS
2504
2505 R LR L Rt e e il
2506
2507 P15654 1726902 LDF AC@,AC2 ;LOAD ACP INTO AC2
2548 P15656 174691 DRETS: DIVF AC1,AC2 ;DIVIDE AC1 INTO AC2
2599 P15660 170237 002362 STFPS FPS ;STORE FLOATING POINT STATUS
2519 015664 $23737 902362 002400 CMp FPS,SFPS ;CHECK FPS
2511 915672 991403 BEQ DERRS $BRANCH IF OK
2512 015674 174237 022406 STF AC2,ANS1 ;SAVE FPU ANSWER
2513 ©15702 104016 ERROR 16 ;FPS ERROR
2514
2515 915782 @e5737 @n2400 DERRS: TST §FPS ;ERROR BIT SET ?

2516 ©15706 108414 BPL DTSTS 0r DONT GET FEC/FEA

2517 €15712 178337 002364 STST FEC ;YES, CHECK STATUS

2518

2519 @15714 923737 002364 002402 cMp FEC,SFEC $CHECK THE FLOATING EXCEPTION CODES
2520 €15722 potdol BEQ 18 :BRANCH IF OK

2521 B15724 194026 ERROR 26 sFEC 1S WRONG

2522

2523 815726 p23737 @02366 002404 1S: cMp FER,SFEA ;CHECK FLOATING pC

2524 #15734 8A1401 BEG DTSTS ;BRANCH IF OK

2525 ©B15736 1064026 ERROR 26 ;WKONG ADDRESS IN FEA

2526

2527 015740 1737902 DTSTS: CMPF AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
2528 ©15742 170000 CFCC ;COPY FLOATING CONDITION CODES
2529 015744 001427 BEQ DENDS ;ANSWERS CHECK

2539 $COMPENSATE FOR FORTRAN INACCURACIES.

2531 $15746 174237 9902496 STF AC2,ANS1 s SAVE FPU ANSWER

2532 815752 962737 200001 902410 ADD #1,ANS1+2 ;s INCREMENT FPU ANSWER

2533 ©15760 9985537 002406 ADC ANS1

2534 @15764 173737 002406 CMPF ANS1,RC3 ;CHECK ANSWERS AGAIN

2535 815770 173000 CFCC ;COPY FLOATING CONDITION CODES
2536 915772 0@B1414 BEQ DENDS ;BRANCH IF 0K

2537 @15774 162737 000002 002410 SuB #2,ANS1+2 ;DECREMENT FPU ANSWER

2538 916002 005637 9902406 8BC ANS1

2539 916006 173737 002406 CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN

2540 916012 179029 CFCC ;COPY FLOATING CONDITION CODES

2541 P16014 201403 BEQ DENDS ;BRANCH IF OK
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2542 ©16816 174237 002406 STF AC2,ANS1 $SAVE FPU ANSWER
;5‘3 916022 194013 ERROR 13 ;FPU AND FORTRAN DISAGREE
S44
2545 016024 9085037 002362 DENDS: CLR Fps sCLEAR FPP FPS BUFFER
2546
2547
2548
2549
2559 jene » (222212 BEREEES » *
2551 3*TEST 36 EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCATE MODE
2552 1XE 4223 RERABBRES * »
2553 916030 P0DOA4 TST36: SCOPE
2554 916032 912737 916164 082376 MOV #DRET6,EXPFEA 3ADDR OF INSTR BEING TESTED
2555 916040 012737 007640 002400 MOV 1007640, 8FPS $SET IE BITS IN FORTRAN ANSWER
2556 916046 POSD37 002492 CLR $FEC ;CLR FORTRAN FEC
2557 916952 POSB37 0902404 CLR SFEA 3CLR FORTRAN FEA
2558 916056 9050837 802362 CLR FP§ ;CLR FPU FPS BUFFER
2559 916062 PPS@37 902364 CLR FEC ;CLR FPU FEC BUFFER
2560 B16066 985037 002366 CLR FER sCLR FPU FEA BUFFER
2561 916072 pP4737 023332 JSR PC,RANDL4 $GET RANDOM INPUT DATA
2562 $16076 902426 82436 «WORD LONUM, RINUM :
2563 916102 PB4437 823506 JSR R4,8POLSH $ENTER POLISH MODE
2564 916106 923510 902426 8PUSH +LONUM ;PUSH ¢ WORDS ON STACK (LONUM)
2565 916112 923510 P0O2436 §PUSH +HINUM ;PUSH 4 WORDS ON STACK (HINUM)
2566 916116 226364 sDIV ;ADDRESS OF FORTRAN DIVIDE
;567 916120 923549 002416 8POPX +ANS2 sPOP 4 WORDS AND EXIT POLISH MODE
568
2569 $16124 ©£13700 002400 Mov $FPS,RE ;DISPLAY FLOATING POINT STATUS
2570 #16130 170127 040200 LDFPS 1040200 :SET FID AND FD
2571 916134 172437 Q02426 LoD LONUM,ACO ;LOAD ACO WITH A RANDOM NUMBER
2572 916140 172537 202436 LDOD HINUM,AC1 sLOAD AC1 WITH A RANDOM NUMBER
2573 916144 172737 002416 LDD ANS2,AC3 ;LOAD AC3 WITH THE SUM
2574 916150 170127 007640 LDFPS 4007640 3 TURN INTERRUPTS ON
2575 916154 @812737 016162 091110 MOV #.46,8LPADR ;RESET LOOP ADDRESS
2576
2577 FREEERREBBRRRBRBR R ERRRBRRRERBRRBRBRRRBRR N
2578
2579 @16162 172600 LDD ACO,AC2 ;LOAD ACO INTO AC2
2583 ©16164 174601 DRET6: DIVD AC1,AC2 sDIVIDE ACI INTO AC2
2581 916166 170237 ©02362 STFPS FPS ;STORE FLOATING POINT STATUS
25682 816172 B23737 002362 002400 CMP FPS,$FPS ;CHECK FPS
2583 916200 pRA1403 BEQ DERR$ ;BRANCH IF OK
2584 916202 174237 002406 sSTD AC2,ANS1 3SAVE FPU ANSWER
2585 916206 144022 ERROR 22 ;FPS ERROR
2586
2587 #1621¢ 905737 002400 DERR6: TST $FPS ;ERROR BIT SET ?
2388 916214 180014 BPL DTSTé ;NO, DONT GET FEC/FEA
2589 ©16216 170337 002364 STST FEC ;YES, CHECK STATUS
2590
2591 916222 823737 0802364 0802402 cMp FEC,$FEC $CHECK THE FLOATING EXCEPTION CODES
2592 916230 po1481 BEQ 18 sBRANCH IF OK
2593 916232 194032 ERROR 32 sFEC IS WRONG
2594
2595 916234 @23737 002366 ©2A2424 18? cup FEA,SFEA sCHECK FLOATING pC
2596 916242 @91401 BEQ DTST6 sBRANCH IF OK
2597 916244 104032 ERROR 32 ;WRONG ADDRESS IN FEA
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1086) @4=MAY-77 18318 PAGE 53 SEQ 0054

DQFPDB,.P11 @4=MAY=7T7 17:30 T36
2598
2599 ©16246 173782 DTST6s CMPD
2600 916250 170000 CFCC
2601 816252 201437 BEQ
2602
2603 ©16254 174237 002406 sTD
2604 916268 962737 000001 022414 ADD
2605 916266 §8S537 002412 ADC
2606 916272 0905537 0062410 ADC
2607 916276 095537 802406 ADC
2608 #16392 173737 0402406 CMPD
2609 816306 1702000 CFCC
2610 ©16310 901420 BEQ
2611 816312 162737 000082 0082414 suB
2612 916320 035637 002412 SBC
2613 816324 895637 002410 s8C
2614 #16330 805637 802406 SBC
2615 816334 173737 002406 CMPD
2616 816340 170002 CFCC
2617 916342 pB1433 BEQ
2618 916344 174237 902406 8TD
2619 916359 124014 ERROR
2620
2621 816352 005937 9042362 DEND6: CLR
2622
2623
2624
2625
2626 JIRRERERBIRREIES
26217 s*TEST 37
2628
2629 $16356 DOPBAY TST37: SCOPE
2639 ©£16360 812737 ©16512 092376 MOV
2631 916366 812737 004440 002400 MOV
2632 616374 905037 @02402 CLR
2633 ©16400 9PO5R37 902404 CLR
2634 p16404 PIS63T 002362 CLR
2635 916419 90O5837 002364 CLR
2636 P16414 003337 902366 CLK
2637 816420 04737 023342 JSP
2638 B16424 992426 002436 +WORD
2639 916430 Pp4437 023506 JSR
2649 916434 523510 072426 $PUSH
2641 ©@1644p 923518 0092436 $PUSH
2642 P16444 026364 $DIV
2643 ©16446 p23540 002416 $POPX
2644
2645 916452 B13700 002409 MOV
2646 916456 179127 040000 LDFPS
2647 P16462 172437 002426 LDE
2648 P16466 172537 092436 LOF
2649 @16472 172737 002416 LDF
2658 916476 170127 904440 LDFPS
2651 ©16502 912737 016510 @01110 MOV
2652

2653

EXERCISE DIVD,

3$COMPENSATE FOR FORTRAN

ALL INTERRUPTS ON, TRUNCATE MODE

AC2,AC3 ;COMPARE FPU ANSWER TO FURTRAN ANSWER
:COPY FLOATING CONDITION CODES
DEND6 ;ANSWERS CHECK

INACCURACIES,

AC2,ANSt 3 SAVE FPU ANSWER
¥1,ANS1+6 s INCREMENT FPU ANSWER
ANS1+4
ANS1+2
ANSt
ANS1,AC3 ;CHECK ANSWERS AGRIN
;COPY FLOATING CONDITION CODES
DEND6 ;BRANCH IF Ok
$2,ANS14+6 ;DECREMENT FPU ANSWER
ANS1+4
ANS1+2
ANS1
ANS1,RC3 sCHECK ANSWERS AGAIN
;COPY FLOATING CONDITION CODES
DEND6 ;BRANCH IF OK
AC2,ANS1 ;SAVE FPU ANSWER
14 ;FPU AND FORFRAN DISAGREE
Fps ;CLEAP FpP FPS BUFFEFR

P T T L T T Ty T R e
EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF,» TRUNCATE MODE

;]'Q.QQ“..!.lIl.i.l0.'.'00..'.00'00.00..'.0'.0..0.'0...!.0.00‘..

4DRET?7,FXPFEA  ;ADDR OF INSTR BEING TESTFD

1994440, 8FPS $SET 1E BITS IN FORTRAN ANSWER

$FEC :CLR FORTRAN FEC

SFEA ;CLR FORTRAN FEA

FPS {CLR FPU FPS BUFFER

FEC ;CLR FPU FEC BUFFER

FEA :CLR FPU FEA BUFFER

PC, RANDL2 {GET RANDOM INPUT DATA

LONUM, HTNUM :

R4, $POLSH ;ENTER POLISH MODE

, LONUM ;PUSH 2 WORDS ON STACK (LONUM)

SHINUM ;PUSH 2 WORDS ON STACK (HINUM)
{ADDRESS OF FORTRAN DIVIDE

JANS2 ;POP 2 WORDS AND EXIT POLISH MODE

$FPS, RO ;DISPLAY FLOATING POINT STATUS

1040000 ;SET FID

LONUM, AC® $LOAD ACO WITH A HANDOM NUMRER

HINUM,ACY sLOAD AC1 WITH A RANDOM NUMBER

ANS2,AC3 :LOAD AC3 WITH THE SUM

1004440 ;TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW

#.+46,8LPADR sRESET LOOP ADDRESS

PR L e Y R T TR YT Y L e S LA Rt R LRt A bbbl bbbl
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2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2679
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2692
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2698
2696
2697
2698
2699
2708
2701
2702
2703
2704
2705
2706
2707
2708
2709

816510
816512
#16514
816520
016526
216530
816534

#16536
916542
$16544

916550
016556
816560

916562
016579
916572

816574
216576
216600

216602
816626
$16614
#16620
#16624
€16626
£16630
$16636
$16642
816646
916650
816652
216656

#16660

916664
216666
916674
16702
216706
916712
P16716
216722
216726

G4-MAY=77 17330

172609
174601
179237
823737
981403
174237
134016

2085737
100614
178337

823737
pY1401
134826

923737
061401
104026

173782
170000
091427

174237
8627137
885537
173737
170000
991414
162737
885637
173737
170000
#01403
174237
104013

$095037

280004
812737
912737
825037
995837
895037
095037
905037
904737

902362
902362

902406

902400
802364
902364

902366

PR2406
000001
902406
0902406

000002
002406
002406

002406

092362

917020
004640
802402
902404
002362
802364
902366
023332

p02100

802402

002404

pa2410

202410

202376
9902400

DRET7:

DERR7:

182

DTSTT:

DEND7:

JIRNERNBRRRBRRBRRRRER BN

P4=MAY=T77
EXERCISE DIVF,

LDF
DIVF
STFPS
CMpP
BEQ
STF
ERROR

TST
BPL
STST

CcMp
BEQ
ERROR

CMp
BEQ
ERROR

CMPF
CFCC
BEQ

18818 PAGE
OVERFLOW

ACO,AC2
AC1,AC2
FPS
FPS,$FPS
DERR7?
AC2,ANS1
16

$FPS
DTST?
FEC

FEC, $FEC
18

26
FEA,SFEA
DTST?

26
AC2,AC3

DEND?

3$COMPENSATE FOR FORTRAN

STF
ADD
ADC
CMPF
CFCC
BEQ
SUB
SBC
CMPF
CFCC
BEQ
STF
ERROR

CLR

;#TEST 40

AC2,ANS1
#1,ANS1+2
ANS1
ANS1,AC3

DEND?
#2,ANS1+2
ANS1
ANS1,AC3

DEND7
AC2,ANSY
13

Fps

54

SEQ 0055

AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

sLOAD AC® INTO AC2

;DIVIDE AC1 INTO

AC2

:STORE FLOATING POINT STATUS

;CHECK FPS
;BRANCH IF OK
7SAVE FPU ANSWER
;FPS ERROR

sERROR BIT SET ?
sNO,

DONT GET FEC/FEA

$YES, CHECK STATUS

$CHECK THE FLOATING EXCEPTION CODES

;BRANCH IF 0K
;FEC IS WRONG

;CHECK FLOATING pC

;BRANCH IF OK

;WRONG ADDRESS IN FEA

;COMPARE FPU ANSWER TO FORTRAN ANSWER
;COPY FLOATING CONDITION CODES

; ANSWERS CHECK
INACCURACIES.

$SAVE FPU ANSWER
; INCREMENT FPU

;CHECK ANSWERS
;COPY FLOATING
$BRANCH IF OK
;DECREMENT FPU

$CHECK ANSWERS
;COPY FLOATING
sBRANCH IF 0K

3SAVE FPU ANSWER

ANSWER

AGAIN
CONDITION CODES

ANSWER

AGAIN
CONDITTON CODES

sFPU AND FORTRAN DISAGREE

;CLEAR FpP FpS BUFFER

DIVD, OVERFLOW AND UNDERFLOW IN

TERRUPTS QFF, TRUNCATE HMODE

SIRANRUBRABRARRR BB RRBBRBBBRARRRRBRRRBRRRRBRBERBRERRRRREBRRRRRRR R

TST403

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

DQFPDB,P1 1

2710
2711
2712
2713
2714
2715
2716
27117
2718
27119
2720
2721
2722
27123
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
27317
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
27$5
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765

24=MAY«TT7
816732 0802426
816736 904437
916742 923510
916746 923519
016752 926364
216754 923542
216760 813700
916764 170127
016770 172437
816774 172537
817000 172737
917004 172127
#1781 912737
917016 172682
917020 174601
@170822 170237
p17026 923737
817034 001403
917036 174237
017042 1040822
817044 PO5737
917056 190014
817052 170337
817956 923737
817264 po14p1
17066 104032
917076 923737
#17076 0081443
817109 1234032
017192 173782
917104 179000
017106 021437
917110 174237
917114 962737
817122 805537
#17126 2895537
#17132 995537
#17136 173737
017142 170000
017144 901420
917146 162737
917154 925637
917169 905637
917164 205637
#1717 173737
917174 170000
#17176 901403

173130

902436
9213506
8902426
802436

222416

002400
940200
002426
702436
#02416
804640
e17016

902362
002362

092406

802409
0992364
992364

802366

202406
900001
902412
9024190
902406
992406

200002
802412
202410
902406
802406

291110

P02400

902402

Q22404

002414

092414

DRET102

DERR103

183

DTsTi1@:

EXERCTISE
SCOPE
MOV $DRET10,EXPFEA
MOV 4004640,8FPS
CLR S$FEC
CLR SFEA
CLR FPS
CLR FEC
CLR FEA
JSR PC,RANDL4
A4=MAY=T77 18218 PAGE
EXERCISE DIVD, OVERFLOW
+WORD LONUM, HTNUM
JSR R4, SPOLSH
$PUSH + LONUM
sPusSH +HINUM
801V
$POPX +ANS2
MoV §FPS, RO
LOFPS $040200
LDO LONUM, ACO
LDD HINUM,ACY
LDD ANS2,AC3
LDFPS #004640
MoV #.46,8LPADR

JHERRERERRR AR RS SR BN B AR RR AR RRRE RS NN

LoD
DIVD
STFPS
Cwp
BEQ
STD
ERROR

TST
BPL
STST

CMp
BEQ
ERROR

CMP
BEQ
ERROR

CMpPD
CFCC

ACO,AC2
AC1,AC2
FPS
FPS,$FPS
DERR10@
AC2,ANS1
22

$FPS
DTST1@
FEC

FEC,8FEC
18

32
FEA,S$FEA
DEND1@
32
AC2,AC3

DEND10

BEQ
3JCOMPENSATE FOR FORTRAN

STD
ADD
ADC
ADC
ADC
CMPD
CFCC
BEQ
suB
8§BC
SBC
sBC
CMPD
CFCC
BEO

AC2,ANS1
#1,ANS1+6
ANS1+4
ANS1+2
ANS1
ANS1,AC3

DENDi®
#2,ANS1+6
ANS1+4
ANS1+2
ANSY
ANS1,AC3

DEND1@

;ADDR OF INSTR BEING TESTED

:SET
sCLR
;CLR
;CLR
sCLR
;CLR
3GET

IE BITS
FORTRAN
FORTRAN
FPU FPS
FPU FEC
FPU FEA

FEC
FEA

55

AND UNDFRFLOW INTERRUPTS OFF,

BUFFER
BUFFER
BUFFER
RANDOM INPUT DATA

H
;ENTER POLISH MODE
;PUSH 4 WORDS ON STACK (LONUM)
;PUSH 4 WORDS ON STACK (HINUM)

;s ADDRESS OF FORTRAN DIVIDE

;POP 4 WORDS AND EX1T POLISH MODE

IN FORTRAN ANSHWER

SEQ 0056
TRUNCATE MODE

;DISPLAY FLOATING POINT STATUS

$SET FID AND FD

;LOAD AC@ WITH A RANDOM NUMBER
;LOAD AC1 WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM
;TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
;RESET LOOP ADDRESS

PravpeRn

;LOAD AC@ INTO AC2
;DIVIDE AC1 INTO AC2
;STORE FLOATING POINT STATUS

;CHECK FPS
sBRANCH IF OK
;SAVE FPU ANSWER
;FPS ERROR

sERROR BIT SET ?
$NO,

DONT GET FEC/FEA

;YES, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES

$BRANCH IF OK
;FEC IS8 WRONG

;CHECK FLOATING PC

:BRANCH IF OK

3WRONG ADDRESS IN FEA

;COMPARE FpU ANSWER TO FORTRAN ANSWER
3COPY FLOATING CONDITION CODES

;ANSWERS CHECK
INACCURACIES,
;SAVE FPU ANSWER

s INCREMENT FPU ANSWER

sCHECK ANSWERS
;COPY FLOATING
;BRANCH IF OK

sDECREMENT FPU

;CHECK ANSWERS
3COPY FLOATING
;BRANCH IF OK

AGAIN
CONDITION CODES

ANSWER

AGAIN
CONDITION CODES



FPU ADD/SUB/MUL/DIV KANDOM EXER MACY11 27(1006) 04=MAY=77 18318 PAGE 56 SEQ 0857

DQFPDB,P11 B4=MAY=T77 17:30 T40 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
2766 ©S17208 174237 802406 sTD AC2,ANS1 ;SAVE FPU ANSWER
2767 @17204 184014 ERROR 14 ;FPU AND FORTRAN DISAGREE
2768
2769 817206 005037 902362 DEND1@: CLR Fps ;CLEAR Fpp FpS BUFFER
2710
21
27712
2773
2774 JIRRERREERES RN HRERERE 4 (227 X222 2223
2775 s#TEST 41 EXERCISE DIVF, INTERRUPT DISABLE SET, ROUNDING MODE
2776 IR RRENARRRRRRE RN WRREERR RN * 1222113
2777 817212 p3BGR4 TST41: SCOPE
2778 817214 912737 017346 002376 MOV ¥DRET11,EXPFEA ;ADDR OF INSTR BEING TESTED
2779 817222 912737 0847400 002400 MOV $047400,8FPS -SET 1E BITS IN FORTRAN ANSWER
2780 #1723 PB5037 002402 CLR $FEC ;CLR FORTRAN FEC
2781 B17234 0085037 002404 CLR SFEA ;CLR FORTRAN FERA
2782 @17240 985837 002362 CLR FPS ;CLR FPU FPS BUFFER
2783 217244 005037 ©@02364 CLR FEC ;CLR FPU FEC BUFFER
2784 917250 885037 002366 CLR FEA ;CLR FPU FEA BUFFER
2785 917254 @04737 023342 JSR PC,RANDL2 -GET RANDOM INPUT DATA
2786 817260 PB2426 002436 +WORD LONUM, HINUM
2787 ©17264 0204437 023506 JSR R4, $POLSH 'ENTER POLISH MODE
2788 817270 2823510 002426 $PUSH »LONUM 'PUSH 2 WORDS ON STACK (LONUM)
2789 917274 923512 002436 $PUSH pHINUM 'PUSH 2 WORDS ON STACK (HINUM)
2799 017300 26364 sDIV ;ADDRESS OF FORTRAN DIVIDE
2791 217302 923549 902416 §POPX »ANS2 ;POP 2 WORDS AND EXIT POLISH MODE
2792
2793 917306 013702 902400 MOV SFPSsRO ;DISPLAY FLOATING POINT STATUS
2794 917312 172127 v40000 LDFPS 1040000 $SET FID
2795 B817316 172437 002426 LDF LONUM,ACH :LOAD ACQ® WITH A RANDOM NUMBER
2796 817322 172537 092436 LDF HINUM,AC1 ;LOAD AC1 wITH A RANDOM NUMBER
2797 017326 172737 @902416 LDF ANS2,AC3 'LOAD AC3 WITH THE SUM
2798 817332 178127 047400 LDFPS $047400 -SET INTERRUPT DISABLE AND INTERRUPT BITS
2799 817336 £12737 017344 001110 MOV $.46,SLPADR -RESET LOOP ADDRESS
2800
2801 "!.l."llulil.!!IIII'6'0'b.§5.l'lI'i.l.h'l‘!.0.0.."&.!'...'.
2802
2803 917344 172600 LDF ACO,AC2 ;LOAD AC@ INTO AC2
2804 017346 174601 DRET11¢ DIVF ACi,AC2 sDIVIDE AC1 INTO AC2
2805 917350 170237 002362 STEPS FPS ;STORE FLOATING POINT STATUS
2806 ©17354 023737 002362 002400 CMP FPS,)$FPS ;CHECK FPS
2807 ©17362 801403 BEQ DERR11 ;BRANCH IF OK
2848 017364 174237 002406 STF AC2,ANS1 ;SAVE FPU ANSWER
2809 ©17379 104016 ERROR 16 ;FPS ERROR
2810
2811 B17372 05737 982408 DERR11: TST $FPS ;ERROR BIT SET ?
2812 S17376 100014 BPL DTST11 3NO, DONT GET FEC/FEA
2813 917400 172337 002364 STST FEC ;YES, CHECK STATUS
2814
2815 917404 823737 002364 002492 cMp FEC,SFEC ;CHECK THE FLOATING EXCEPTION CODES
2816 M17412 0P1401 BEO 15 ;BRANCH IF OK
2817 817414 104026 ERROR 26 sFEC IS WRONG
2818
2819 PB17416 923737 002366 002404 183 cMp FEA,SFEA ;CHECK FLOATING PC
2820 917424 PO1401 BEQ DTST11 s BRANCH 1F OK
2821 ©17426 104026 ERROR 26 ;WRONG ADDRESS IN FEA
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1P@6) ©4=MAY=77 18:18 PAGE 57 SEQ 0958
DQFPDB,Ptt G4-MAY=T77 17330 T4t EXERCISE DIVF, INTERRUPT DISABLE SET, ROUNDING MODE
2822
2823 ©17433 1737922 DTST11: CMPF AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
2024 917432 170300 CFCC ;COPY FLOATING CONDITION CODES
2825 617434 821416 BEQ DEND11 s ANSWERS CHECK
2826 ;COMPENSATE FOR FORTRAN INACCURACIES.
2827 B17436 174237 082406 STE AC2,ANS1 ;SAVE FPU ANSWER
2828 P17442 162737 0808081 802410 SUB #1,ANS1+2 ;DECREMENT FPU ANSWER
2829 P17450 0§@5637 802406 §BC ANS1
2830 917454 173737 0082406 CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN
2831 917460 170000 CFCC ;COPY FLOATING CONDITION CODES
2832 917462 901493 BEQ DEND11 'BRANCH IF 0K
2833 P17464 174237 902406 STF AC2,ANSY $SAVE FPU ANSWER
2834 917479 104013 ERROR 13 ;FPU AND FORTRAN DISAGREE
2835
2836 17472 905037 002362 DENDit: CLR FPs ;CLEAR FpPP FPS BUFFER
2837
2838
2839
2849 IFXZ T T2 (22127 222123 BERRARBRERRRRERRERRRER BN R RS
2941 s#TEST 42 EXERCISE DIVD, INTERRUPT DISABLE SET, ROUNDING MODE
2842 ,;iaauninnilh!:ull.nn;nu»unnoonionnunu.&-»le:l'olnuiuiuu-nﬁnonbi
2843 917476 PO00A4 TST42: SCOPE
2844 $17500 £12737 917632 202376 MOV $DRET12,EXPFEA ;ADDR OF INSTR BEING TESTED
2845 917506 12737 0847600 PB2400 MOV #247600,6FPS ;SET FID AND IE BITS IN FORTRAN ANSWER
2846 B17514 905037 002402 CLR $FEC ;CLR FORTRAN FEC
2847 ©17520 2805037 8932404 CLR §FEA ;CLR FORTRAN FEA
2848 217524 985037 002362 CLR FPs ;CLR FPU FPS BUFFER
2849 817530 9085037 002364 CLR FEC ;CLR FPU FEC BUFFER
2850 817534 805037 002366 CLR FEA ;CLR FPU FEA BUFFER
2851 ©S17540 p0O4737 923332 JSR PC,RANDL4 'GET RANDOM INPUT DATA
2852 P17544 902426 002436 +WORD LONUM, HINUM
2853 917550 904437 923506 JSR R4, $POLSH -ENTER POLISH MODE
2854 PB17554 §23510 002426 §PUSH » LONUM ;PUSH 4 WORDS ON STACK (LONUM)
2855 917560 823510 0902436 $PUSH P HINUM ;PUSH 4 WORDS ON STACK (HINUM)
2856 817564 $26364 6DIV 'ADDRESS OF FORTRAN DIVIDE
2857 817566 823542 002416 $POPX +ANS2 ;POP 4 WORDS AND EXIT POLISH MODE
2858
2859 #17572 P13790 002409 MOV §FPS, RO ;DISPLAY FLOATING POINT STATUS
2860 @17576 170127 040200 LDFPS 4040200 $SET FID AND FD
2861 ©17682 172437 902426 LDbD LONUM,ACP ;LOAD AC@ WITH A RANDOM NUMBER
2862 ©17606 172537 002436 LDD HINUM,ACY ;LOAD AC1 WITH A RANDOM NUMBER
2863 ©w17612 172737 902416 LDD ANS2,AC3 sLOAD AC3 WITH THE SUM
2864 817616 170127 0847600 LDFPS 1047600 ;SET INTERRUPT DISABLE AND INTERRUPT BITS
2865 917622 212737 017630 9291110 MOV #.46,8LPADR ;RESET LOOP ADDRESS
2866
2867 R T e T T AR T TR TR R R T AR LAt St fhhiiobioodoioboid
2868
2869 ©17638 172692 LDD AC@,AC2 ;LOAD AC® INTO AC2
2873 A17632 174601 DRET12: DIVD AC1,AC2 ;DIVIDE ACL INTO AC2
2871 817634 1708237 002362 STFPS FPS ;STORE FLOATING POINT STATUS
2872 817640 823737 002362 002409 cwp FPS,6FPS ;CHECK FPS
2873 917646 881403 BEQ DERR12 ;BRANCH IF OK
2874 917658 174237 0924906 STD AC2,ANSY ;SAVE FPU ANSWER
2875 P17654 104022 ERROR 22 3;FPS ERROR
2876

2877 @917656 $05737 002400 DERR12: TST sFPS 3ERROR BIT SET ?



FPU ADD/SUB/MUL/DIV RANDOM EXER

DQFPDB.P11

2878
2879
28890
2881
2882
2883
2884
2885
2886
2887
2888
2889
2892
2891
2892
2893
2094
2895
2896
2897
20898
2899
2909
2901
2902
2993
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2934
2931
2932
2933

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

£17662
P17664

017670
P17676
217700

9177082
817740
817712

017714
#17716
©17720

917722
817726
P17734
917740
917744
V17750
017754
817756
p17760
217764

217766

817772
8171774
#20002
B20010
920014
820020
920024
#20030
P20034
220049
220044
220050
920054
920060
820062

820066
820072
820076
8920192
820106
920112

DQFPDB, P11

2934
2935
29306
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2969
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2988
2981
2982
2983
2984
2985
2986
2987
2988
2989

920116

P20124
920126
220130
220134
820142
920144
20150

229152
029156
8201690

920164
820172
620174

822176
820204
220206

820210
920212
920214

220216
820222
020230
520234
820240
920242
920244
829252
920256
020262
020264
©20266
024272

9208274

p28300
#20302
8208310
920316
920322
920326
820332

180014
178337

823737
201401
194032

823737
8A1401
104032

173722
178000
881422

174237
162737
9085637
885637
905637
173737
170000
#1483
174237
104014

805037

280004
12737
812737
2085037
pe5037
885037
9085037
205037
984737
202426
B9a4437
823512
023512
826364
223540

813780
1781217
172437
172537
172737
170127

V4=MAY=TT7 17330

#02364

092364

902366

092406
200091
902412
202410
002406
002406

902406

002362

820126
#47440
022402
90o2404
902362
902364
002366
923342
0802436
823596
902426
002436

992416

902400
840000
902426
202436
002416
947440

B4=-MAY=77 17:30

812737

172600
174601
170237
923737
pa1403
174237
194216

995737
100014
178337

823737
poa1401
194926

p23737
801401
194026

173702
170000
201427

174237
262737
085537
173737
172000
901414
162737
2956137
173737
178099
#R1423
174237
1040213

205037

800004
£12737
812737
805037
905037
8985037
865037

920124

802362
092362

992406

802400
$9Y2364

302364

202366

002406
200091
0924906
002406

209002
002406
9902406

902406

902362

820434
947640
002402
7024904
9282362
992364

MACY11 27(1046)

002402

202404

002414

962376
9024006

8A1110

902400

002402

802404

@n2410

982410

842376
002400

84-MAY-77 18:18
EXERCISE DIVD,
BPL DTST12
STST FEC
cMp FEC,$FEC
BEQ 18
ERROR 32
183 cMp FEA, $FEA
BEQ DTST12
ERROR 32
DTST12: CMPD AC2,AC3
crcc
DEND12
xCOHPENsATE FOR FORTRAN
STD AC2,ANS1
sus #1,ANS1+6
SBC ANS1+4
s8C ANS1+2
SBC ANS1
CMPD ANS1,AC3
CFCC
BEQ DEND12
STD AC2,ANS1
ERROR 14
DEND123 CLR FPS

PAGE 58
INTERRUPT DISABLE SET,

SEQ 0059
ROUNDING MODE

DONT GET FEC/FEA
CHECK STATUS

;NO,
s YES,

;CHECK THE FLOATING EXCEPTION CODES
sBRANCH IF OK
;FEC IS WRONG

;CHECK FLOATING PC
;BRANCH IF OK
;WRONG ADDRESS IN FEA

;COMPARE FPU ANSWER TO FORTRAN AHSHER
;COPY FLOATING CONDITION CODES

; ANSWERS CHECK

INACCURACIES.,

;SAVE FPU ANSWER

;DECREMENT FPU ANSWER

;CHECK ANSWERS AGAIN

;COPY FLOATING CONDITION CODES
$BRANCH IF OK

;SAVE FPU ANSWER

;FPU AND FORTRAN DISAGREE

;CLEAR FPP FPS BUFFER

;'IGQQ..I..I'.l}.'lI.Il.“l'.GIll...’.."Q'{...i‘i"l'l&.l‘.'iﬂ...

J#TEST 43 FXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE
;;"Ql"..l’..l‘Q.I.'I...'. - * * RERRPRRBRERSGER RN
TST43: SCOPE

MOV ¢DRET13,EXPFEA ;ADDR OF INSTR REING TESTED

MOV $047440,8FPS sSET FID AND IE BITS IN FORTRAN ANSWER

CLR SFEC ;CLR FORTRAN FEC

CLR $FEA ;CLR FORTRAN FEA

CLR EPS ;CLR FPU FPS BUFFER

CLR FEC ;CLR FPU FEC BUFFER

CLR FEA ;CLR FPU FEA BUFFER

JSR PC,RANDL2 ~GET RANDOM INPUT DATA

WORD  LONUM,HINUM

JSR R4, 8POLSH -ENTER POLISH MODE

§PUSH  ,LONUM {PUSH 2 WORDS ON STACK (boﬁun)

§PUSH  ,HINUM ;PUSH 2 WORDS ON STACK (HINPM)

$DIV ;ADDRESS OF FORTRAN DIVIDE

$POPX  ,ANS2 ;POP 2 WORDS AND EXIT POLISH MODE

MOV §FPS,RE ;DISPLAY FLOATING POINT srkrus

LDFPS  #040000 $SET FID

LDF LONUM,ACO ILOAD ACO WITH A HANDOM HUMBER

LDF HINUM,AC1 ;LOAD ACi WITH A RANDOM NUMBER

LDF ANS2,AC3 ;LOAD AC3 WITH THE SUM

LDFPS  #047442 $SET INTERRUPT DISABLE AND INTERRUPT BITS

@4-MRY=77 183118 PAGE 59 SEQ 0060

EXERCISE DIVF,

MOV

#,.46,$LPADR

INTERRUPT DISABLE SET,

TRUNCATE MODE

;RESET LOOP ADDRESS

SRBRAR RS RB AR RN SRR BRI RERRE BB R R AR R AR R AR RSB BERSRERRRERRR A RN

LDt ACO,AC2
DRETt3: DIVF AC1,AC2
STFPS FPSs
CMP EPS,SFPS
BEQ DERR13
STF AC2,ANSY
ERROR 16
DERR133 TST $FPS
8PL DTST13
STST FEC
cMp FEC,$FEC
BEQ 18
EKROR 26
183 cMp FEAR,SFERA
BEQ DTST13
ERROR 26
DTST13: CMPF AC2,AC3
CFCC
BEQ DEND13
sCOMPENSATE FOR FORTRAN
STF AC2,ANSY
ADD #1,ANS142
ADC ANS1Y
CMPF ANS1,AC3
CFCC
BEQ DEND13
sus #2,ANS1+42
§BC ANS1
CMPF ANS1,AC3
CFCC
BEQ DEND13
STF AC2,ANS1
ERROK 13
DEND13: CLR FpPs

;LOAD AC® INTO AC2

;DIVIDE AC1 INTO AC2

$STORE FLOATING POINT STATUS
;CHECK FPS

;BRANCH IF OK

;SAVE FPU ANSWER

;FPS ERROR

;ERROR BIT SET ?
;NO, DONT GET FEC/FER
;YES, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES
;BRANCH IF OK
;FEC IS WRONG

;CHECK FLOATING pC
;BRANCH 1F OK
;WRONG ADDRESS IN FEA

;COMPARE FPU ANSWER TO FORTRAN ANSWER
;COPY FLOATING CONDITION CODES

;s ANSWERS CHECK

INACCURACIES,

3SAVE FPU ANSWER

;s INCREMENT FPU ANSWER

AGAIN
CONDITION CODES

;CHECK ANSWERS
;COPY FLOATING
;BRANCH IF OK

;DECREMENT FPU ANSWER
;CHECK ANSWERS
;COPY FLOATING
;BRANCH IF OK

;SAVE FPU ANSWER

sFPU AND FORTRAN DISAGREE

AGAIN
CONDITION CODES

;CLEAR FpP FPS BUFFER

PRI T R R A R L T R L S ot ddebefobaobatiofaalied

s #TEST 44

EXERCISE DIVD,

INTERRUPT DISABLE SET, TRUNCATE MODE

IFE TR AT TR

TST44: SCOPE
MOV
MOV
CLR
CLR
CLR
CLR

#ARRBBRNBE

¢DRET14,EXPFEA
$0476490,8FPS
$FEC

$FEA

FPS

FEC

(222 T YT

;ADDR OF INSTR BEING TESTED

$SET FID AND IE BITS IN FORTRAN ANSWER
;CLR FORTRAN FEC

;CLR FORTRAN FEA

;CLR FPU FPS BUFFER

;CLR FPU FEC BUFFER



FPU ADD/SUB/MUL/DIV RANDOM EXER MACYLi 27(10@6)
DQFPDB,PY1

2999
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3p01
3p02
3003
3004
3905
30086
3e07
308
3909
Je1o
kT 28
3012
3913
o4
3015
316
3817
3018
3019
3020
3921
3022
30823
3e24
3925
3926
3927
3828
3029
3g3e
kT3
30832
3833
3034
3035
3036
3037
3038
3039
340
3e41
3042
3043
o4
3045

FPU ADD/SUB/MUL/DIV RANDOM EXER

820336
220342
820346
020352
920356
820362
820366
020370

920374
228400
920404
820410
820414
920420
920424

920432
£20434
920436
520442
820450
$20452
820456

920462
920464
923466

920472
020500
$20502

920504
820512
920514

920516
820520
820522

920524
£20530
920536
020542
920546
#23552
828556
920560
9208562
920570
920574
20600
P20604

DQFPDB,.P11

3046
3047
3048
3949
3ese
3ost

020613
920612
820614
920620

920622

Q4=MAY-]T

895937
r04737
802426
904437
823519
823512
826364
823549

£13780
178127
172437
172537
172737
178127
812737

172609
174601
170237
823737
pat 403
174237
194022

903737
100014
179337

823737
291491
104032

923737
221401
194032

173702
170002
991437

174237
862737
805537
205537
805537
173737
170200
8901429
162737
p05637
B0S637
205637
173737

170000
8v1403
174237
104014

#ese3?

17330

902366
923332
802436
B23506
#02426
002436

902416

A02400
240200
2082426
002436
902416
947640
820432

802362
702362

0802406

892499
802364

09082364

802366

@02406
200001
0902412
902410
902406
902406

200002
802412
902412
902406
702406

d4=MAY~77 17330

282406

002362

041119

902400

2Q2402

902404

002414

002414

T44

DRET14:

DERR14:

183

DTST14:

MACY!L1 27(1006)
T44

DEND14:

24-MAY=77 18318
EXERCISE DIVD, INTE

CLR
JSR
+WORD
JSR
$PUSH
$PUSH
sD1V
$POPX

MOV
LDFPS
LDD
LDD
LDD
LOFPS
MOV

]l’!lI.ill'!ll.'iI‘l.!‘!ll.lll.’l.h‘I'.!!lill.......ih..

FEA
PC+RANDL4
LONUM, HINUM
R4, SPOLSH

2+ LONUM
JHINUM

+ANS2

$FPS/RD
1040200
LONUM, AC®
HINUM,ACY
ANS2,AC2
$147640
¥.4+6, SLPADR

PAGE 6@
RRUPT DISABLE SET, TRUNCATE MODE

;CLR FPU FEA BUFFER
;GET RANDOM INPUT DATA

H

;ENTER POLISH MODE

;PUSH 4 WORDS ON STACK {LONUM)
;PUSH 4 WOKDS ON STACK (HINUM)
;ADDRESS OF FORTRAN DIVIDE

;POP 4 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING POINT STATUS
;SET FID AND FD

;LOAD ACo WITH A RANDOM NUMBER
;LOAD ACi wWITH A RANDOM NUMBER
:LOAD AC3 WITH THE SUM

SEQ @861

;SET INTERRUPT DISABLE AND INTERRUPT BITS

;RESET LOOP ADDRESS

;LOAD ACP INTO AC2

sDIVIDE AC1 INTO AC2

;STORE FLOATING POINT STATUS
;CHECK FPS

:BRANCH IF OK
$SAVE FPU ANSWER

:FP5 ERROR

ERROP BIT SET ?
sNO, DONT GET FEC/FEA
;YES, CHECK STATUS

;CHECK THE FLOATING EXCEPTION CODES
$BRANCH IF OK
;FEC IS WRONG

;CHECK FLOATING PC
;BRANCH IF OK
;s WRONG ADDRESS IN FEA

;COMPARE FpU ANSWER TO FORTRAN ANSWER

:COpY FLOATING CONDITION CODES
;ANSWERS CHECK

;COMPENSATE FOR FORTRAN INACCURACIES.

LDD ACP, AC2
DIVD AC1,AC2
STFPS FPS

CwP FPS,$FPS
BEQ DERR14
STD AC2,ANS1
ERROR 22

TST 8FPS

8PL DTST14
STST FEC

cMp FEC,$FEC
BEQ 18

ERROR 32

CcMP FEA,SFEA
BEQ DTST14
ERROR 32

CMPD AC2,AC3
CFCC

BEQ DEND14
STD AC2,ANSY
ADD $1,ANS146
ADC ANS1+4
ADC ANS1+2
ADC ANSY
CMPD ANS1,AC3
CFCC

BEQ DEND14
suB #2,ANS146
8BC ANS1+4
sBC ANS1+2
SBC ANS1
CMPD ANS1,AC3

@4=MAY*77 18318
EXERCISE DIVD, INTE

CFCC
BEQ
STD
ERROR

CLR

DEND14
RAC2,ANSY
14

FPS

;SAVE FPU ANSWER
; INCREMENT FPU ANSWER

;CHECK ANSWERS AGAIN

:COPY FLOATING CONDITION CODES
:BKANCH IF OK
:DECREMENT FPU ANSWER

;CHECK ANSWERS AGAIN

PAGE 61
RRUPT DISABLE SET, TRUNCATE MODE

;COPY FLOATING CONDITION CODES
$BRANCH IF OK

;SAVE FPU ANSWER

;FPU AND FORTRAN DISAGREE

;CLEAR FpP FPS BUFFER

(2222 T3

SEQ 0062



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

DQFPDB . P11 B4=MAY=77 17:30

3852

3053

3054
38SS
3856
3887
3958
3059
3060
3p61

362
3063
3064
3065
3066
3067
3068
3069
3870
3071
3872
3073
3074
3075
3076
3077
30178

3879
3080
3081

3082
3083
3084
3ess
3og6
3087
3088
3089
3090
3991
3092
3893
3094
3098
3096
3097
3098
3899
3100
3101
3102
3103
3104
3105
31906
3187

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1¢06)

DQFPDB,P11 G4-MAY*TT 17339

3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3132
3131
3132
3113
3134
3135
3136
3137
3138
3139
3140
3141

3142
3143
3144

3145
3146
3147
3148
3149
3150
3151
3152
3183
3154
315%
3156
3157
3158
3159
3160
3161

3162
3163

920626

020630
820636
722642
820646
¥20652
920656

820662
920666
920672
920676
820702
820706
920712
8208720

920722
820726
820732
920736
920740
920744
820750
020754
#20756
n20760
820762
620766
£20779

8928774
$21090
921004
#21010

821016
9219022
821026
821032
821936
921042
921046
#21059

21054
9210260
921066
B21970

021974

921876
821100
921102

921104

21110
821116
821122
821130
021132
821136
921142
821150

921154
B21164

921162
821170

821172
821176

a21200

821204

£21206
921214
821220
021224
921239
921234

921240
021244
921250
921254
021260
021264
921270
821276
921300
021306

PBRAN4

912737
8050137
905037
805037
885237
985037

804737
P02446
804737
202456
04737
002466
832737
901770

8044137
923510
#2351
923562
823510
$23510
923510
826364
823566
925244
9235104
825244
#2354

170127
172437
813782
912737

179127
172537
173137
172637
174637
172237
171102
171137

170237
8237137
P¥1403
174137

1849033

173421
1700280
001436

174137

163737
05637
163737
190911
605137
905137
062737
785537

8085737
931024

023727
803493

174137
104935

085037

2000014

812737
e95037
v859037
885037
epsel?
9050837

004737
802446
924737
082466
804737
202506
832737
801770
832737
901764

V00440
002402
902404
902362
902364
9023066

823342
0802476
923342
002506
023342
902516
2776900

823506
0d2446
202456

902466
902476
082516

002596
992416

940000
002416
902400
021216

090440
¥02446
992456
092476
902516
@@2466

802506

902362
202362

802406

002406

002420
2024906
902416

892410
992406
000001
902426

002406

002419

032406

042362

foe60u
202402
092404
0902362
202364
292366

823332
8V2476
923332
2062456
923332
902516
277000

877600

0092490

902516

001110

002400

992410

002406

0032413

270006

902400

202506

802516

T4S ADDF,

@4=MAY=77 18118 PAGE 62
SUBF, MULF, DIVF EXERCISER

SEQ 9063

L R R TR T S SRR A TS L L 8 Sttt d AR AR S A A dt b

3STEST 45

ADDF, SUBF, MULF,

DIVF EXERCISER

R e e S R R L S L TS LSt St At St it bt

TST45: SCOPE

3 *UNDERFLOW, OVERFLOW INTERRUPTS OFF; TRUNCATE MODE

MOV
CLHK
CLR
CLR
CLR
CLR

182 JSR

BEQ

JSR
§PUSH
8PUSH
$suB
$PUSH
$PUSH
$PUSH
$DIV
$ADD
$MUL
$PUSH
SMUL
SPOPX

LDFPS
LDF
MOV
MOV

LDEPS
LDF
SUBF
LDF
DIVF
ADDF
MULF
MULF

STFPS
CcMP
BEQ
STF

#440,8FPS
SFEC

SFEA

FPS

FEC

FEA

PC, RANDL2
0P1,0P4
PC,RANDL2
0P2,0P5
PC,RANDL2
oP3,0pP6
$077600,0P6
18

R4, SPOLSH
0Pt
»0P2

20P3
»0P4
10P6

»0PS
+ANS2

#040000
ANS2,ACQ
$FPS,RO
4,+6,SLPADR

2000440
OP1,AC1
0P2,ACY1
0P4,AC2
0P6,AC2
0P3,AC2
AC2,AC1
0PS,ACH

FPS
FPS,8FPS
ETST1
AC1,ANS1

; SOFTWARE STATUS
;CLEAR STATUS

o v e we

. w0 v e v v

-~

GET 6 FLOAT RANDOM NUMBERS

;LET’S NEVER DIVIDE BY ZERO

:EXPO OF OP6 IS ZERO, SO GET ANOTHER

e Ne %4 Se NE N NE S8 SN A e W

ANS2

ENTER POLISH MODE TO CALCULATE:

= (OP1=0P2) # (OP3+OP4(OP6) * OPS

;NO CHECKS

;GET SOFTWARE ANSWER
;DISPLAY $FPS

sRESET LOOP ADDRESS

R T TR T R R R L R SRS AR A i LSttt A i is S

sINITIAL FPS

$AC1
$ACH
;AC2
sAC2
sAC2
s ACH
sACH

<=
<=
<=
<
<=
<=
<=

0P1

OP1=0P2

OP4

OP4/0P6

0OP3+0P4/0P6
(OP1=0P2)#(0P3+0P4/0P6)
(OP1=-0P2)%(0P3+0P4/0P6)*NP5

;s STORF STATUS AFTERWARD
$CHECK STATUS

;BRANCH IF 0K

3SAVE FPU ANSHWER

P3-MAY=77 1R8:18 PAGE 63
SUBF, MULF, DIVF EXERCISER

SEQ 0064

;FPS ERROR

;ANSWER OK ? (FPUISOFTWARE)
;COPY CCeS
;ANSWER CHECKS

;COMPENSATE IN LOB FOR INACCURACIES
sFPU ANSWER

ADDF,
ERROR 33
ETST1: CMPF AC1,ACO
CFCC
BFQ EEND1
STF ACi,ANSH
sue ANS242,ANS142
SBC ANS1+0
sue ANS2+¢3, ANS]+0
BPL 108
CcOoM ANS1+2
coM ANS1+a
ADD 11,ANS1+2
ADC ANS1+0
10482 TST ANS1+0
BNE EERR1
CMP ANS1+2,%6
BLE EEND1Y
EERRL: STF AC1,ANSt
ERROR 35
EEND1: CLR FPs

;GET (SOFT=ANS) = (FPU=ANS)

0 ve me a0 wr e v

ALWAYS MAKE +

i
sIF NONZERO IN 16 HOH, SIGN/EXP/FRAC DIFFERS

sALLOW +/= & IN LSB OF FRAC
;BR IF OK

sFPU ANSWER
s ANSWERS DON’T CHECK

iCLEAR BUFFER

IR R R Sy ey e T X R e gl

s#TEST 46

TST46: SCOPE

3 #*UNDERE LOW,

MOV
CLR
CLR
CLR
CLR
CLR

182 JSR

ADDD, SUBD, MULD,
R I I T T Y Y Y T T Y Y T R T

1600,8FPS
S§FEC

$FERA

FPS

FEC

FEA

PC,RANDL4
0P1,0p4
PC,RANDL4
0oP3,0P2

PC, RANDLY4
0PS,0P6
4077600,0P5
18
#877600,0P6
18

LIVD EXERCISER

* SEREREERS

OVERFLOW INTERRUPTS OFF; ROUND MQDE

;SOFTWARE STATUS
;CLEAR STATUS

e ne v we

e s e w0 e

GET 6 DOUBLE FLOAT RANDOM NUMBERS

;LET®S NEVER DIVIDE BY ZERO
30PS IS ZERO, TRY AGAIN

H
;0P6 IS ZERO, TRY AGAIN



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1086) @4<MAY-77 18118 PAGE 64 SEQ @265

DQFPDB,P11 04«MAY=T7T 17330 T46 ADDD, SUBD, MULD, DIVD EXERCISER
3164 021310 884437 023526 JSR R4, $POLSH sENTER POLISH MODE TO CALCULATE:
3165 921314 DP23510 002446 $PUSH 0Pt H
3166 921328 423510 @#2466 §PUSH ,0P3 H /OP140P3\ /0P2-0P4\
3167 021324 023566 $ADD : ANS2 = le==wesce] # Jececcee]
3168 921326 923510 @02506 $PUSH +0PS ; \ oPS / \ oP6 /
3169 021332 926364 §DIV 3
3179 921334 P23510 0@02456 $PUSH +0P2 3
3171 821340 923510 002476 §PUSH »OP4 3
3172 821344 823562 $SUB i
3173 @21346 923512 0802516 SPUSH +0P6 H
3174 921352 826364 sDIV H
3175 921354 ©25244 $MUL H
3176 921356 923540 0042416 §POPX +ANS2 H
3177
3178 921362 179127 040200 LDFPS $040200 $NO CHECKS
3179 921366 172437 802416 Loo ANS2,ACO ;GET SOFTWARE ANSWER
3180 @21372 913780 002400 MOV §FPS,RO ;DISPLAY SFPS
3181 821376 912737 @21404 001110 MOV #.46,SLPADR $RESET LOOP ADDRESS
3102
3183 IR RN ERR R BB R RN IR AR RRER PP RRON - Epe (1322123
3184
3185 #21404 170127 0006904 LDFPS $000600 sINITIAL FPS
3186 021410 172537 002446 LDD 0P1,ACH $AC1 <= OP1
3187 ©21414 172137 002466 ADDD 0P3,ACH ;AC1 <= OP1+0P3
3188 921423 174537 902506 DIVD OP5,ACt ;AC1 <= (OP1+40P3)/0P5
3189 ©21424 172637 Q02456 LDD 0P2,AC2 ;AC2 <= 0P2
3198 921439 173237 022476 SuBD OP4,AC2 ;AC2 <= 0P2-0P4
3191 P21434 174637 002516 DIVD 0P6,AC2 ;AC2 <= (0P2-0P4)/0P6
3192 @214408 171102 MULD AC2,AC1 3AC1 <= (OP1+0P3)/0P5#(0P2-0P4)/0P6
3193
3194 921442 178237 002362 STFPS FPs ;STORE STATUS AFTERWARD
3195 ©21446 923737 002362 002400 CcMp FPSs$FPS sCHECK STATUS
3196 821454 01483 BEQ ETST2 ;BRANCH IF OK
3197 #21456 174137 002406 STD AC1,ANS1 ;SAVE FPU ANSWER
3198 P21462 104034 ERROR 34 ;FPS ERRQOR
3199
3200 B21464 173421 ETST2: CMpD AC1,ACO ;ANSWER OK ? (FPU:SOFTWARE)
3201 821466 170000 CFCC ;COPY CC-S
3202 ©21470 001474 BEQ EEND2 ;ANSWER CHECKS
3203
3204 ;COMPENSATE IN LOB FOR INACCURACIES
32095 21472 174137 0202406 STD AC1,ANSE sFPU ANSWER
3206
3287 921476 163737 @02424 002414 sUB ANS246,ANS146 ;GET (SOFT=ANS) = (FPU=ANS)
3208 ©21504 935637 002412 s8C ANS1+4 ;
3209 P21510 885637 802410 sBC ANS1+42 H
3210 ©21514 085637 ¢02406 SBC ANS1+0 H
3211 ©21528 163737 902422 292412 SUB ANS2¢4,ANS1+4 H
3212 921526 905637 0024198 SBC ANS1+2 H
3213 921532 BO5637 002406 SBC ANSt1+0 H
3214 921536 163737 (82420 002410 SUB ANS2+2,ANS1+2 ;
3215 021544 PO5637 902406 SBC ANS1+0 H
3216 $21550 163737 002416 0062406 SUB ANS2+p,ANS1+0 H
3217 #21556 108021 BPL 198 ;ALWAYS MAKE +
3218 ©2156¢ ©95137 002414 coM ANS1+6 H
3219 921564 P35137 202412 com ANS1+4 H
FPU ADD/SUB/MUL/DIV RANDOM FXER MACY11 27(1006) B4a-MAY=77 193518 PAGE 65 SEQ @066
DQFPDB,P11 B4-MAY=T7 17330 T46 ADDD, SUBD, MULD, DIVD EXERCISER
3220 021570 805137 0QV2410 CoM ANS142 H
3221 ©21574 805137 002406 coM ANS140 3
3222 $21600 962737 000001 ¢02414 ADD #1,ANS1+6 H
3223 921606 ©P05537 042412 ADC ANS1+4 H
3224 021612 BD5537 002410 ADC ANS1+2 H
3225 B21616 0085537 #02406 ADC ANS1+0 H
3226
3227 921622 045737 0802406 108: TST ANS1+0 H
3228 921626 801¥12 BNE EERR2 ;IF NONZERO IN 16 HOB, SIGN/EXP/FRAC DIFFERS
3229 921630 805737 0022410 TST ANS1+2 H
3230 021634 Q01007 BNE EERR2 ;TE NONZERO IN 16 H=MOB, FRAC=B DIFFERS
3231 0921636 995737 092412 TST ANS1+4 H
3232 ©21642 201004 BNE EERR2 ;IF NONZERO IN {6 L-MOB, FRAC-C DIFFERS
3233
3234 921644 823727 002414 000YQS cMe ANS146,45 ;ALLOW +/= 5 IN LsB OF FRAC
3235 921652 883403 BLE EEND2 ;BR IF 0K
3236
3237 PB21654 174137 002406 EERR2: STD AC1,ANS) ;FPU ANSWER
3238 921660 104936 ERROR 36 ; ANSWERS DON’T CHECK
3239

3240 ©21662 995837 092362 EEND2: CLK FPS ;CLEAR BUFFER



FPU ADD/SUB/MUL/DIV RANDOM EXFR MACY11 27(1006)
DQFPDB,P11

32414
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
32715
3276
32717
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1@¢6)

DOFPDB,.P11 B4=MAY=T7 17:30

3297
3298
3299
3300
3301
3392
3303
3304
3305
3306
3307
3308
3349
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329

021666
021670
921674
821700

#21704
821710
621714

921716
$21724

821726
821732
821736
821740
821742
2921744
921746
021756

821754
821756
021762

821764
#21764
221770
021774

022000

022002
822024
#22006
822012
922014
p22216

922020
022024
#22032
022034
922036
922040
922042
922044

922046
A22054
922056

822062
€22070
9220872

922076
922182
822104
922106
822112
822112
922114

822116

pAGR04
205037
#n5037
225037

276609
832790
pA1423

83211
891017

812791
876600
830100
001402
042109
800491
9501289
876600

330100
peioe2
890137

905037
205037
805037

895327

#092400
803402
290137
912737
200400
$22002

805237
242737
885327
900001
803027
812737
892901
022034

932777
poa1oa2
104401

932777
001032
PB4737

P13700
P01405
PUDP0AAS
$04710
8902240
200240
200240

P082137

V4~MAY=77 17330

001166
P01104
921102

800022
000020

290002

910000
090144

#00344

PA3516

sU1104
001182
901166

fB3516

001210
100900

002000
801172
010000
822122

2P0A42

203450

157220

001210

157074

157054

@4=MAY=77 18B:18 PAGE 66

&
€0 0067

T46 ADDD, SUBD, MULD, DIVD EXERCISER
AR Z 22222 X e a2 22222 S it didllds HERBRENES -
«SBTTL SUB PASS END CONTROL
SCOPE $CHECK FOR TEST 1TERAT1ONS HERE
CLR STIMES ;DONT ITERATE THIS "TEST"
CLR SERFLG :NO EPRORS HERE
CLR STSTNM :ZAP TEST ## WHEN DONE WITH A PASS
sIF TEST ONLY EITHER HFP OR WFp, ENTER "EOP" ROUTINE DIRECTTY
: IF IN ALTERNATE HFP/WFP MODE,
3 COMPLEMENT FLAG<5>, HFP ENABLE BIT,
3 ENTER EOP ROUTINE ONLY IF ABBUT TO TEST #FP NEXT,
[} TESTING SEQUENCE IS: PASS#1 HFP SUp~PASS
' PARS#] WFP SUB-PASS
: PASS#2  HFP SUB=PASS
H ‘oo
MED s RWHAMI ;GET WHAMI INTO RO
BIT 1BITA4, RO ;1=HFP PRESENT, @=NONE
BFQ $EOP FEXIT IE NONE
BIT #5WO1,@SWR ;1=HFP QR WFP TEST ONLY
BNE $EOP ;@=ALTERNATE HFP AND WFP TESTS
MOV tBIT12,R1 ;HFP PRESENT, AND IN ALTERNATE MODEj
MED +RFLAG ;50 READ wLAGS,
BIT Ri,RQ ;COMPLEMENT FLAG<S>=B[T12=HFP ENABLE FLAG
BEQ 15 ;
RIC R1,R¢ ;CLEAR BRT 12
BR 28 H
183 BIS R1,RO ;SET BIT [2
28 MED +WFLAG ;REWRITE FLAGS
BIT K1,R¢ ;HFP Oy WFP NEXT ?
BNE SEOP ;IF HF® AGAIN, START NEW PASS
JHP @#SUBPAS ;IF wFP, NEXT SUBPASS

SRR AR R AR R AR R R R R AR B RN E R EE R RE R PR RSB R R R R BER SRR R PR BB RS RERB RS

+SBTTL

END OF PASS ROUTINE (MODIFIED SYSMAC)

;#INCREMENT THE PASS NUMBER (SPASS)

;#LOOP FOR 256, SUBPASSES TO MAKE A PASS
;#1F SW<ie>=z@, DING BELL ON PASS END

TYPE STATISTICS ON PASS END
s#1F THERF’S A MONITOR, GO TO IT

;# ELSE JUMP TO NEWPAS

;#IF sW<12>=0,

SEOP:

198

118:

SEOPCT:

S$ENDCT:

182

§GET42:

SENDAD:

§DOAGN:

CLR
CLR
CLR

DEC

$ERFLG
STSTNM
$TIMES

(PCH+

H

$ZERO ERROR FLAG

;2ZERO TEST NUMBER

;ZERO NUMBER OF ITERATIONS

;SUBPASS LOOP ?

@4-MAY-77 18:18 PAGE 67
END OF PASS ROUTINE (MODIFIED SYSMAC)

+«WORD
BLE
JMP
MOV
+WORD
«WORD

INC
BIC
DEC
«WORD
BGT
MOV
+WORD
+WORD

BIT
BNE
TYPE

BIT
BNE
JSR

MOV
BEQ
RESET
JSR
NOP
NOP
NOP

JMp

256,

118

@N¥SUBPAS
(PC)+,@(PC)+
256,

108

$PASS
1100000, $PASS
(PC)+

1

$DOAGN
(PC)+,@(PC)+

1

SEOPCT
4SW19,@SHR
18

¢ SBELL
#$5W12,@SWR
SGET42
PC,STATS

e¥42,R0
8DOAGN

PC, (RQ)

@INEWPAS

;USE 256, SUBPASSES PER LOOP
;NO, GO BUMP PASS COUNTER
;NEXT SUB PASS

sRESTORE COUNTER

; INCREMENT PASS COUNT,

; BUT NEVER LET IN GO NEGATIVE
;PASS LOOP ?

;FALL THRU

s YES

sRESTORE COUNTER

;BELL ON PASS END ?
7NO
$YES

sINHIBIT MESSAGE ?
;YES
;TYPE STATISTICS

;GET MONITOR ADDRESS
3NO MONITOR

;CLEAR WORLD

:GO TO MONITOR

sRESERVED FOR ACTi1

sRETURN

SEQ 09638
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DQFPDB,P11

3330
333
3332
3333
3334
3338
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3385
33%6
3357
3358
3359
33ee
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
33N
3372
3373
3374
3378
3376
3377
3378
3379
3389
3381
3382
3383
3384
3385

FPU ADD/SUB/MUL/DIV RANDOM EXER
@4=MAY77 17330

922122

822124
922130
022132
022136
822142
922146
922159
522154
822160
822164
922166
822172

822176
022200

#22202
922204
922206
922297
922210
922212
022214
922220
822222
922226

922230
822236
922244
922252
$22254
822262
€22270
0922272
922309
8223006

922312
922314

DOFPDB,P11
3386 922317
3387 922322
3388 922330
3389 922330
33990 022344
3391 9822347
3392 922354
3393 022362
3394 822370
3395 922376
3396 922404
3397 922412
3398 022420
3399 022426
3400 922432
3401 922447
1402 P22446
3403 922454
3404 P224618
1405 022466
3406 022474
3407 €22502
3498 922510
3409 922516
3410 922524
3411 0622532
3412 922540
3413 D22546
3414 #22554
3415 922561
3416 822566
3417 022974
3418 PA22602
3419 2226190
3420 ©22616
3421 922624
3422 822632
3423 22640
3424 922046
3425 NP22654
3426 022662
3427 922664
3428 922672
3429 822700
3430 022706
3431 022714
3432 822716
3433 e22724
3434 022732
3435 022740
3436 9822746
3437 022754
3438 922762

3439

922770

P108946

812700
pe1404
104401
8o4737
812700
901404
104401
804737
p12700
po1404
104404
204737

812600
900207

#13046
104403

296

(L14
895712
901493
104401
800770
104401
$00227

802526
922544
862532
2008000
8982550
892560
20900
802564
282576
882570

[:11-T28)
905015

215
825052
#52101
851503
pOS01S

850
926440
247040
851522
852440
942516
p40524
242524
P06451
942101
820102
852522
951516

124

826411
251105
026455
@47125
947514
P4aT411
¥r4460
938043
p36501
047240

ito

#u4522
820114
sd1101
852117
842457
PB4595
932043
836502
811049
B44123
920012
905015
250111
951516
944524
905015
847524
826455
#43122
826455
942116
853517
836501
p27504

B4=MAY=T7T 17130

822230

022317
022202
922254

822664
822202
022272

0823055
022202

922312
022314

802540
802546
892534

802554
992562

902572
902600
3000090

(1.1

8905012
920052
a51511
825049

012
947516
pan440
n4652%
040440
851516
820104
820114
942507
8950612
927504
247111
832103
806472
852117

026455
946106
024455
042504
826527
920120
850117
947411
904460
896517
046525

847524
827527
w42514
946101
940516
250117
$4T7411
204460
030075
B43111

852515
054514
051124
647117

740524
847455
947514
926411
851105
226455
920060
851117

0a2542
002530
§02536

202556
802552

¥02574
0932566

MACY11t

852123
244524
025052

042524
046114
042502
942522
843511
041517
847111
#51522

052523
952123
847511

412
B46121

253117
053517
026455
943122
@2645%
836501
040440
p20120
820040

012
n42502

#40524
247105
852011
953440
f46102
041940
@20129
PS0117
9209011
006524

952114
944440
241525
935123

po4514
942526
926527
252455
846106
004455
047101
peSA15

94=MAY=77 18318 PAGE 68 SEQ 99069
STATISTICS TYPEOUT SUBROUTINE

.SBTTL

STATISTICS TYPEOUT SUBROUTINE

s #THIS ROUTINE TYPES OUT A NICELY FORMATTED REPORT
J#CONTAINING STATISTICS ON THE NUMBER OF OPERANDS
3#USED IN DIFFERENT SELECT CASES FOR THE $ADD, $SUB,

;#$MUL, AND $DIV ROUTINES, THE DATA VALUES ARE TAKEN
3 #FROM THE COUNTERS ADDC?, MULC?, AND DIVC?,
;l
$+*CALLED BY: JSR PC,STATS
e
STATS: MOV RO, «(SP) 3SAVE REGISTERS
MOV #SVECt RO sFIRST DATA LINE ADDR VECTOR
BEQ 18 ;NONE IF ZERO
TYPE +» SHDR1 $HEADER
JSR PC,108% sDATA LINE
183 MOV #SVEC2,R0 ;s SECOND DATA LINE ADDR VECTOR
BEQ 28 sNONE IF ZERO
TYPE + SHDR?2 s HEADER
JSR PC,108 }DATA LINE
283 MOV #SVEC3, R0 sTHIRD DATA LINE ADDR VECTOR
BEQ 3s ;NONE IF ZERO
TYPE +»SHDR3 ;HEADER
JSR PCy108 sDATA LINE
as: MOV (SP)+,RO ;RESTORE REGISTERS
RTS PC sEXIT
3#INTERNAL SUBR FOR DATA LINE TYPEOUT
108 MOV e(RB) +,=(SP) ;MOVE NUMBER ON STACK, BUMP TO NEXT
TYPOS ;TYPE OCTAL
+BYTE 6 ;MAX 6 DIGITS
+BYTE 2 ;SUPPRESS LEADING 2EROS
TST (R@) ;BUMPED TO LAST VECTOR ?
BEQ 118 JYES, ONTO NEXT LINE
TYPE »SHT ;TYPE A <HT>
BR 108 sCONTINUE WITH THIS LINE
1182 TYPE ¢ SCRLF ;TYPE A <CR><LF>
RTS PC ;DONE
}*DATA VECTORS?
SVEC1: LWORD ADDCG;ADDC5:ADDC6;ADDC7:ADDCQ!ADDCIvADDCZrADDCS'ADDC4r0
SVEC2: ,WORD MULC®,MULC2,MULC3,MULC4,MULCS,MULC1 /¥
SVEC3: ,WORD DIVCO,DIVCJ,DIVCQ,DIVCS,DIVC&,DIVCI,D]VC2,U
s #HEADERS, ETC3
SHT: LASCIZ <11> $<HT>
SCRLF: LASCIZ «<15><12> 3 <CR><LF>
27(1006) ©94=MAY=77 18318 PAGE 69 SEQ pW70
STATISTICS TYPEOUT SUBROUTINE
SHDR1: LASCII «<15><12><12>
LASCII "a#ss STATISTICS ###"<15><12><12>
LASCII "(NOTE = ALL NUMBERS ARE UNSIGNED OCTAL INTEGERS)"<15><12><12>
LASCII "ADD/SUB INSTRUCTIONS:"<15><12>
LASCII "TOTAL ==<OVERFLOW-== «=UNDERFLOW==« OP AZ0® OP A¥O® Op Ax@
LASCIZ "NUMBER TOTAL W/ENABLE TOTAL W/ENABLE Op B#@ Op B=@ OP B=@
SHDR2: LASCII <15><12>"MyULTIPLY INSTRUCTIONSI"<15><12>
WASCII "TOTAL «eeOVERFLOWe=« ««UNDERFLOW==e A=@ AND/OR"<15><12>

NO"<1
§><12>

SHIFT"<
15><12>



FPU ADD/SUB/MUL/DIV RANDOM EXER

DQFPDB, P11 d4eMAYe77
3440 922776 B52516
3441 P23004 0852011
3442 923012 P53440
3443 923020 946192
3444 023026 940524
3445 923034 P47105
3446 923042 220011
3447 923050 930075
3448 923055 215
3449 923062 p42111
3450 923070 p52123
3451 223076 247511
3452 923104 812
3453 923105 124
3454 923112 0826411
3455 923120 851105
3456 923126 826455
3457 23134 P47125
3458 923142 p47514
3459 823150 20011
3460 923156 904522
3461 923164 246517
3462 923179 p52516
3463 923176 952011
3464 ©23204 953440
3465 623212 046102
3466 923220 040524
3467 923226 247105
3468 923234 20011
3469 023242 pO4460
3470 #23250 BIB075
amn 923256

17330

941115
852117
042457
PO4505
820114
241101
820040
205015
942012
920105
952522
951516

952117
926455
846106
004455
042504
026527
952516
942040
0985415
741115
952117
842457
2084505
020114
241101
#20040
820040
205015

MACY11 27(1006)

951105
P46101
240516
947524
927527
942514
041040

(L]
953111
247111
952103
906472

o46101
853117
853517
926455
043122
226455
842515
947105

¥51105
#46101
240516
847524
827527
942514
#36501
041040

Lk

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11
24=MAY=77 17330

DQFPDB,.P11

3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489

923256
923262
923266
923272
223276
923302

823304
#23312

823314
923316
023320
923324
923330

#12637
812637
178237
178337
805737
1920005

932737
801001

200401
194015
#13746
813746
790002

0802370
042372
002362
902364
902362

240000

802372
002370

902362

SHDR3:

27(1096)

«SBTTL

FPPILT:

183

04=MAY=77 18318 PAGE 79
STATISTICS TYPEOUT SUBROUTINE

.ASCIZ

+ASCII

JASCIL

JASCIZ

JEVEN

"NUMBER TOTAL W/ENABLE TOTAL W/ENABLE

<15><12>"DIVIDE INSTRUCTIONS3"<15><12>

"TOTAL =weOVERFLOWw«e= «<UNDERFLOW==w

"NUMBER TOTAL W/ENABLE TOTAL W/ENABLE

3BACK TO AN EVEN BOUNDARY

Q4=-MAY=77 18318 PAGE 71
FPP TRAP CATCHER

FPP TRAP CATCHER

MOV
MOV
STFPS
STST
TST
BPL

BIT
BNE

BR
ERROR
MOV
MOV
RT1

(SP)+,FPPOPC ;POP OLD PC FOR DISPLAY
(SP)+,FPPOPS ;POP OLD PS FOR DISPLAY

EPS ;GET FPS
FEC ;GET FEC/FEA
FPS 3TEST ERROR BIT

SEQ 0071

Ba@g"<15><12>

NUMER

A=0

DENOM™<15><12>

B=@"<15><12>

SEQ 0072

18 :OFF = NO ERROR BIT SET, BUT TRAPPED
;ON = IT SHOULD BE ON A TRAP

1040000, FPS s TEST INTERRUPT ENABLE BIT

18 ;ON - INTR DISABLED, BUT TRAPPED
;OFF « ABLE TO INTR, SO I1GNORE IT,

28 H AND SKIP THE ERROR

15 s SIGNAL UNEXPECTED FPP TRAP

FPPOPS,~(SP) ;PUSH PSW

FPPOPC,=(SP) ;PUSH PC

;CONTINUE, RECOVER AT LAST TRAP ONLY
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3490

3491

3492

3493

3494

3495

3496

3497

3498 823332 A19546

3499 923334 912785 0N0004
3500 923340 000403

3501 923342 p10546

3592 023344 512705 000002
3503 623350 010446

3504 923352 812346

3505 823354 B18246

3506 923356 010146

3507 923360 10046

3508 923362 POSA4E

3599 923364 816680 002016
3516 923378 212003

3511 923372 p12804

3512 923374 P10666 PPBO16
3513 B23400 811300

3514 H23402 B11401

3515 923494 012782 000007
3516 @23410 205016

3517 923412 0806302

3518 923414 206101

3519 923416 Bv611b

3520 923420 @77204

3521 923422 861316

3522 923424 905501

3523 223426 961401

3524 23436 @PS5516

3525 ©23432 062700 001057
3526 ©23436 V95501

3527 $23448 085516

3528 923442 p62701 947401
3529 023446 985516

3530 923450 962716 00006
3531 923454 61629

3532 ©23456 @085501

3533 923460 812023

3534 923462 810124

3535 023464 877531

3536 P23466 9085726

3537 823470 212600

3538 023472 012601

3539 923474 212602

3540 ©23476 p12683

3541 0235060 p12624

3542 923502 812605

3543 923504 909287

3544

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 2
DOFPDB,P11 B4-MAY=T7 17130

3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
35692
3561
3562
3563
3564
3565
3566
3567
3568
3569
3578
35714
3372
3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586
3587
3588
3589
35990
3591
3592
3593
3594
3595
3596
3597
3598
3599
3602

823506 @V2134

623510
923512
923516
823520
823524
923530
823534
923336

912400
185737
1080004
9160846
916046
816046
8110846
#00134

002490

200006
900004
000002

7(1006) @4=MAY-77 18318 PAGE 72

RANDOM NUMBER GENERATOR

.SBTTL RANDOM NUMBER GENERATOR
;*CALLED BY JSR PC,/RANDL4 = FORD
T JWORD N1,N2 = IN L
’Q
A JSR PC,RANDL2 =~ FOR S
;e JWORD N1,N2 = INL
"
RANDL4: MOV RS, =(SP) ;SAVE RS
MOV $4,RS :4 WORDS AT EACH
BP RAND ;
RANDL2: MOV RS, =(SP) ;SAVE RS
MoV ¥2,PS :2 WORDS AT EACH
RAND: MOV R4,=(SP) ;SAVE REGISTERS
MoV R3,=(5P) :
MOV R2,=(SP) ;
MOV R1,=(SP) ;
MOV RO, = (SP) :
CLR «(5P) $EXTRA REGISTER
MOV 16(SP) /R0 $GET PC FOR RETU
MOV (R9)+,R3 sFIRST NUMBER DE
MOV (R@)+, R4 ;SECOND NUMBER D
MOV R@,16(SP) :STORE NEW RETUR
MOV (R3),RO ;Rg INITIAL NUMB
MoV (R4),R1 ;R1 INITIAL NUMB
152 MOV 17,R2 ;SHIFT COUNT
CLR (sP) ;CLEAR LOB
283 ASL RO sSHIFT RO LEFT
ROL Rl s AND ROTATE CA
ROL (sP) : AND ROTATE CA
508 R2,2§ ;7 SHIFTS
ADD (R3), (SP) SADD & TO MAKE #
ADC R1 :PROPOGATE CARRY
ADD (R4)/R1 $ADD # TO MAKE #
ADC (sP) :PROPOGATE CARRY
ADD $001857, R0 ;ADD LOW CONSTAN
ADC RY ;PROPOGATE CARRY
ADC (SP) :PROPOGATE CARRY
ADD $047481,R1 $ADD HIGH CONSTA
ADC (sP) ;PROPOGATE CARRY
ADD 1900006, (5P) $ADD HIGHEST CON
ADD (SP), RO $REPRIME RO WITH
ADC R1 ;PROPOGATE CARRY
MOV RA, (R3) ¢+ ;SAVE RO
MOV R1, (R4)+ $SAVE R1
s0B RS, 18 $LOOP FOR REQ’D
TST (sP)+ ;POP TEMP REG
MOV (SP)+,RA ;
MOV (SP)+,R1 ;RESTORE REGISTE
MOV (SP)+,R2 ;
nov (SP)+,R3 :
MOV (SP)+,R4 :
MOV (SP)+,RS :
RTS pC sRETURN
7(1006) @4=MAY=77 18318 PAGE 73

POLISH EXPRESSION ROUTINES

,SBTTL POLISH EXPRESSION ROUTINES

;#"POLISH EXPRESSION" ALGEBRA IS A STACK ORIENTED PROCEDURE FOR

3 #THE EVALUATION OF ALGEBRAIC EXPRESSION
s#THAT THE STACK (IN OUR CASE, WE WILL B
s #SYSTEM STACK USING Re) IS USED FOR THE
;#FIRST OUT BASIS, OF ALL OPERANDS, AND

s#ARITHMETIC ROUTINES (SPECIFICALLY, OUR
3#$DIV FOUTINES) EXPECT THEIR TWO OPERAN
s #ELEMENTS ON THE STACK, AND THEY LEAVE

;#TOP ELEMENT ON THE STACK, REMOVING (PO
;#OPERANDS IN THE PROCESS, OTHEK ROUTIN
3 #ADDING/REMOVING ELEMENTS TO/FROM THE §
;#THE TOP ELEMENT OFF, AND $PUSH, TO PUT
;#TOP, IT 1S IMPORTANT T0 NOTE THAT OPE
; #*REFERENCE THE TOP TWO ELEMENTS ON THE

3#INACCESSIBLE UNTIL OUTER ELEMENTS ARE

; #EXAMPLE, THE EXPRESSION:

3

13 E = (a +B) % (C=D)

A

3 #COULD BE EVALUATED BY THE POLISH EXPRE
;l

I SPUSH A ;OPERAND A ONTO

R $PUSH B ;OPERAND B ONTO

T3 $ADD ;FORM A+B, SAVE

13 $PUSH C ;OPERAND C ONTO

3. $PUSH D ;OPERAND D ONTO

3 $5UB ;FORM C=D ON TOP
X ;NOTE = THE TOP

I : (A+B) AND (
I sMUL ;FORM (A+B) * (C
fL 8POPX E ;POP RESULT FROM

:

;#NOTE THAT OTHER
;#TH1S EXAMPLE, IN GENERAL THERE IS MORE
3 #CALCULATE A GIVEN EXPRESSION,

e

;

s#THIS ROUTINE ENTERS US INTO POLISH MODE
SPOLSH: JMP e(R4)+ sFNTER POLISH MO

; #*PUSH OPERAND ON STACK FROM LOCATION SPECIFIED
;#IN CONTENTS OF NEXT WORD AFTER §PUSH CALL
;#2/4 WORDS DEPENDING UPON F/D mMODE

$PUSH: MOV (R4)+,R0 $GET PTR TO SOUR
1518 $FPS :
BPL 18 :
MoV 6(R@),=(SP) :PUSH DOUBLE ON
MOV 4(RE),~(5P) ;

163 MOV 2(R0O) = (SP) $PUSH FLOAT ON §
MoV (R@) s =(5P) :
JMP 8(R4)+ :

;#pOp OPERAND FROM STACK INTO LOCATION SPECIFIED
;#IN CONTENTS OF NEXT WORD AFTER $POPX CALL

OUBLE FLOAT NUMBERS
OCATIONS N1 AND N2

INGLE FLOAT NUMBERS
OCATIONS Ni AND N2

RN

ST PTR
EST PTR

N ADDRESS
ER

ER

RRY INTO RY
RRY INTO EXT

129
129

T

NT

STANT
HIGHEST DIGIT

NUMBER OF WORDS

RS

S, BY THIS, WE MEAN
E USING THE STANDARD
STORAGE,
KRESULTS, ALL THE
$ADD, §SUB, SMUL,
DS TO BE THE TOP TwO
THEIR RESULT AS THE
PPING) THE INITIAL
ES ARE PRESENT FOR
TACK = $POPX, TO TAKE
A NEW ELEMENT ON THE
RATORS WILL AT MOST
STACK; THE OTHERS ARE
OPERATED UPON, FOR

SS10N:

STACK
STACK
FOR LATER
STACK
STACK

TWO OPERANDS ARE NOW;
Cc=D)

-D) ON TOP

STACK INTO E

POLISH EXPRESSIONS ARE POSSIBLE FOR COMPUTING

THAN ONE WAY TO

DE

CE

STACK

TACK

ON A LAST IN-

AND

SEQ 8073

SEQ ©v074



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1096) 04-MAY=77 18318 PAGE 74 SEQ @875
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DQFPDB,P11

POLISH EXPKRESSION ROUTINES

3601 3#2/4 WORDS DEPENDING UPON F/D MODE
3602 V23540 P12400 $POPX: MOV {R4)+,RO ;GET PTR TO DESTINATION
3603 823542 612629 MOV (SP)+, (RO)+ $POP FLOAT FROM STACK
3604 923544 812620 nov (SP)+,(PA)+ H -
3605 823546 185737 002400 TSTB $FPS H
3606 $23552 1000082 BPL 18 i .
3607 823554 812622 MoV (SP)+,(RO)+ ;POP DOUBLE FROM STACK
3608 923556 912620 MOV (SP)+, (RO + :
3609 923560 030204 182 RTS R4 ;EXIT POLISH MODE
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1806) ©4-MAY-77 18118 PAGE 75 SEQ 9976
DQFPDB,P11 B4-MAY=T77 17338 FLOATING POINT SOFTWARE ROUTINES
3610 +SBTTL FLOATING POINT SOFTWARE ROUTINES
3611
3612 3#FLOATING POINT SOFTWARE ADD/SUBTRACT ROUTINES
3613 L
Jot4 3* THIS ROUTINE TAKES THE TOP TwO ELEMENTS ON THE STACK
3615 3w (LENGTH OF 2 OR 4 WORDS DEPENDING UPON WHETHER THE
3616 I F/D MODE BIT7 IN SFPS 1S @ OR 1 RESPECTIVELY) AND
3617 I REPLACES THEM WITH THEIR SUM/DIFFERENCE,
3618 3.
3619 1# EXAMPLE: S§PUSH $PUSH
3620 IR ADDR(OQPERAND A) ADDR(OPERAND A)
3621 X $PUSH SPUSH
3622 L ADDR(OPERAND 8} ADDR(OPEKAND B)
3623 . $ADD sSUB
3624 3 $POPX SPOPX
3625 3. ADDR(RESULT) ADLR(RESULT)
3626 3 RESULT=R+8B RESULT=A~B
3627 3w
3628 s* NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS,
3629 HAd
3630 3% ALL OPERATIONS ARE CARRIED OUT IN DOUBLE (LFNGTH=4)
3631 3 PRECISION MODE, SINGLE PRECISION OPERANDS ARE
3632 X EXTENDED (VIA $CONV SUBROUTINE) wITH LOW=ORDER
3633 s ZEROS, AND LATER TRUNCATED BACK TO SINGLE PRECISION
3634 3. FKOM THE DOUBLE PRECISION RESULT,
3635 3
3636 s* STATUS BITS:
3637 I THE N, 7, V, AND C BITS OF $FPs ARE SET AS FOLLOWS:
3638 [ N = t TF RESULT NEGATIVE (IE, BIT1S = 1),
3639 I ELSE N = @
3649 s 2 = § IF RESULT ZERU (IE, EXPUNENT = ¢@@(s8)),
3641 3. ELSE Z = o
3642 3 V = 1 TF ARITHMETIC OVERFLOW OCCURRED,
3643 3. FLSE V =z ¢
3644 e C = @ ALWAYS
3645 X
3646 3* ERROR CONDITIONS:
3647 s IF AN ARITHMETIC OVFRFLOW CONDITION OCCURS, THE RESULT
3648 3 WILL BE SET TO ZERO IF THE OVERFLOW ENAHLE BIT OF SFPS
3649 I3 (BITA9) 1S ZERO, IF THIS BIT 1S SET, THEN THE RESULT
3650 I WILL BE CORRECT, EXCEPT THE EXPONENT WILL BE UNDERBIASED
3651 I BY 409(8). ALSO, THE $FPS ERKOR BIT (BIT15) WILL BE SET,
3652 I §FEC WILL BE SET TO 10(8), AND SFEA WILL BE LOADED WITH
3653 I THE VALUE IN LOCATION "EXPFEA*", IN EITHER INSTANCE,
3654 3 THE V=-BIT (BIT®1) WILL BE SET,
3655 3e IF AN ARITHMETIC UNDERFLOW CONDITION OCCURS, THE RESULT
3656 I WILL BE SET TO ZERO IF THE UNDERFLOW ENABLE BIT OF $FPS
3657 I3 (BIT14) IS 2ZERO, IF THIS BIT IS SET, THEN THF RESULT
3658 3. WILL BE CORRECT, EXCEPT THE EXPONENT WILL BE OVERBIASED
3659 3. BY 4¢4a4(R), ALSO, THE §FPS ERROR BIT (BIT15) WILL BE SET,
3660 3 §FEC WILL BE SET TO 12(8), AND SFEA WILL BE LOADED WITH
3661 ;e THE VALUE IN LOCATION "EXPFEA",
3662 e
3663 3* ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON
3664 3 EXIT, THE ROUTINES ARE RE-ENTRANT,
3665 e
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DQFPDB,.P11

3666
3667
3668
3669
3670
3671
3672
3673
3674
3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
369%
3696
3697
3698
3699
3700
3701

3102
37083
3704
3785
3706
3707
3708

3709
3719
3711

3712
3713
3714
3N1S
3716
3N
3718
3719
3720
3721

023562
823566
923572
923600
923694
823606
823612
023614
823616
923620
923622
023624
23626
923630
823632
923634
923640
923644
823650
023654
823660
823662
823664
923672
923671
823700
823704
923706
823712
823716
923722
823726
823732
023734
923736
923742
823746
823752
923756
923764
©23772
824000
824006
024010
0824916
224020
924024
824039
024034
224049
0824044
£24852

V4=MAY=-T77 17330

862716 109009
885237 002526
042737 000017
185737 902400
190492
BA4737 827622
912046
P18146
910246
212346
210446
810546
905046
805004
905005
806366 000024
896166 990022
BV6166 @©RV20
PB6166 Q00016
156684 pOGOL7
so1011
805726
832766 ©77600
801456
#85237 002532
BOR2137 024712
196116
#6366 PLVVI4
PA6166 900032
PU6166 Q0RNIP
Bv6166 0200026
156625 @00027
981042
106816
PB6066 00016
BO6Y66 @B0B020
§P6866 ©0PRO22
PR6066 DPRON24
P16666 200016
816666 008920
916666 PVR0O22
916666 00024
995726
832766 877600
891404
885237 0025390
880137 924712
885237 0A02534
9928137 024672
186166 ©RBCR1
112766 p0V0A01
112766 PROOOL

802400

P00e24

800026
200330
2060032
202334

00024

200927
0098917

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11

DQFPDB,P11

3722
3723
3724

3725

3726
3727
3728

3729
37130
3731

3732
3733
3734
3735
3736
37137
3738
3739
3740
3741

3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3152
37153
3754
375%
3756
37157
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
31N
3772
3773
3774
3775
3776
371717

924060
$24062
924064
824070
924074
924100
8241904
824106
924110
024114
924120
824124
924139
924136
£24144
P24152
#24160
924162
924164
824170
924172
824174
924176
824200
#24202
924204
924206
924210
024212
224214
@24216
$24220
824222
024226
024230
824234
924240
924244
924250
024254
824256
824262
924264
824266
924272
p24274
n24276
824300
#24302
924304
824306
024312
924314
824316
924320
924324

@4=MAY=T77 17130

162405
es3011

816602
816601

216682
216603
800427

960504

B16629
916691

816632
916603
P16666
016666
216666
616066
809316
895445
126616
881412
985403
865502
#vS5501
995500
noS402
ppss5e1
205500
pBS4p01
795520
¥o5420
805705
gnidnb
822705
803413
916600
#6601
916602
816603
805237
ed0591
822705
¥03437
805799
po6746
822795
8p2411
810203
p10102
ela001
211609
862795
981366
#8s5726
800427
922705
803415

200AR26
B0YA30
B0BL32
000834

090016
8090020
$00022
000224
000026
ev0030
206032
000034

A00001

177787
200016
800020
999022
8008024
P02536

1777170

177768

200020

177775

enea1s
080022
fPeB22
000024

04-MAY=TT

18:18

PAGE 76

FLOATING POINT SOFTWARE ROUTINES

3w

ADAPTED FROM PDP=11 FORTRAN SOFTWARE

SEPTEMBER, 1975,

;CHANGE SIGN OF TOp ITEM

sCTR; TOTAL NUMBER OF ADD/SUB
sCLEAR STATUS BITS N Z V C

; TEST MODE

«MODE

;D~MODE: CONVERT 2 F OPDS TO D

SAVE ALL REGISTERS

e ve v we we se

;CLEAP SIGNS
;CLEAR EXPONENTS

JSHIFT OUT SIGN OF TOP ITEM

sSHIFT Al

sGET E1

;JUMP IF NON ZERO

;FLUSH SIGNS

;B=p, Azp TOO ?

$YES, BOTH ZERO

;NO, CTR: B=p,As0

;DONE

;GET S1

;SHIFT OUT SIGN OF 2ND ITEM

YR

;SHIFT A2

;GET E2

$JUMP IF NON ZERO
$RECONSTRUCT At

FIRST ARG TO TOP OF STACK

B R R

;FLUSH S1GNS
;AzQ, 839 TOO ?
:YES, BOTH ZERO
;NO, CTR: A=9,
;DONE
;CTR:  A=0, B=@
;DONE, TRUE ZERO RESULT
sGET S2
s INSERT NORMAL BIT

" " "

i

B#g

77 SEQ

;R52E2-E1, R4=El
$JUMP IF E2>E1
;RO=A2

;R1=B2

sR2=C2

;R3=D2

;GO CHBECK SIGNS
sR5=E2-E1, R4zE2,E2>E1
;ROZAY

sR1=B1

;R2=C1

;R3=D}

o v w v

;sEXCHANGE SIGNS

;E1-E2

;COMPARE SIGNS

;SAME, GO CHECK EXPONENT
INEGATE OPERAND

R

;CHECK EXPONENTS

sJuMP IF E1=E2

;ANY POINT IN SHIFTING?
s YES

;NO, ANSWER IS OPERAND
;W1TH LARGER EXPONENT

e

;CTR: NO SHIFT

H
sCHECK & OF BITS TO SHIFT
sJUMP IF LESS THAN 1/2 WORD

JEXTEND SIGN

JJuMp IF LESS THAN 1 WORD
;SHIFT A WORD AT A TIME

:POP EXTENSION
$SHIFT DONE
;JUMP IF LESS THAN 4 TO SHIFT

I BY DONALD NORTH,
R4
$5UB:  ADD 1100000, (5P)
$ADD: INC ADDCO
BIC #17,8$FPS
TSTH sFPS
BMI 278
JSR PC,$CONV
2783 MOV R@, =(SP)
MOV Ri,=(5P)
MOV R2,=(SP)
MOV R3,-(SP)
MOV R4, =(SP)
MOV RS, =(SP)
CLR =(5P)
CLR R4
CLR RS
ASL 24(SP)
ROL 22(SP)
ROL 20(SP)
ROL 16(5P)
BISB 17(SP), R4
BNE 318
TST (sP)+
BIT #077600,24(SP)
BEQ 328
INC ADDC2
JMp 38
3182 ROLB (sp)
ASL 34(59)
ROL 32(8P)
ROL 3p(SP)
ROL 26(SP)
BISB 27(SP),RS
BNE 2s
RORB (sP)
ROR 16(SP)
ROK 20(sP)
ROR 22(sP)
ROR 24(5P)
MOV 16(SP),26(SP)
MOV 20(5P),30(SP)
MOV 22(SP),32(8P)
MoV 24(5P),34(SP)
TST (SP)+
BIT 1077600,24(SP)
BEG 328
INC ADDC1
JMP 38
328: INC ADDC3
Jup 29s
28: ROLB 1(5P)
MOVB #1,27(SP)
MOVB #1,17(SP)
27(1006) P4=MAY-77 18:18 PAGE
FLOATING POINT SOFTWARE ROUTINES
suB R4,RS
BGT 45
MoV 26(SP) /RO
MOV 38(SP),R1
MoV 32(sP),R2
MOV 34(SP),R3
BR S8
483 ADL RS, R4
MoV 16(5P),RO
MOV 20(SP),R1
MOV 22(SP),R2
MOV 24(sP),R3
MOV 26(SP),16(SP)
MoV 30(SP),20(SP)
MOV 32(SP),22(SP)
MOV 34(SP),24(SP)
SWAB (SP)
NEG RS
581 cupB 1(5P), (SP)
BEQ 1]
NEG R3
ADC R2
ADC R1
ADC RO
NEG R2
ADC R1
ADC R2
NEG R1
ADC Re
NEG RO
682 TST RS
BEQ 78
cup $=57.,RS
BLE 8¢
MOV 16(SP),RO
MOV 20(SPY,R1
MOV 22(SP),R2
MOV 24(SP),R3
INC ADDC4
BR 98
863 cup ¥=B,/RS
BLE 108
TST RO
SXT -(5P)
126: CMP #=16,,RS
BLT 118
MOV R2,R3
MOV R1,R2
MOV Ra,R1
MOV (SP)/R®
aDD #16.,R5
BNE 128
TST (5P)+
BR 78
118t CMP #-3,RS
BLE 138

i

SEQ 90077

¢ers
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DQFPDB,P11

3778
3779
3780
3781
3782
3783
3704
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
38¢d
3801
3802
3803
3g04¢
3805
3806
38Q7
3898
3899
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
3824
3825
3826
3827
3828
3829
3830
383t
3832
3833

FPU ADD/SUB/MUL/DIV RANDOM EXER

DQFPDB,P11 B4-MAY«D]7 17330

3834
3835
3836
3837
3838
3839
3840
3g4y
3842
3843
3844
384s
3846
3847
3848
3849
3859
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3873
3874
3875
3876
3877
3878
3879
3889
3881
3882
ELTR]
3884
3885
3886
k113
3888
3869

$24326
#24330
824332
224334
924336
P24340
024342
924344
924346
824350
824352
924354
224356
n24360
924362
924364
#24366
824370
824372
924374
»24376
8244902
924404
p24406
924410
924414
824416
024420
924424
824426
924432
9244136
924442
824444
#24446
€24450
924452
924454
824456
924460
B24462
924464
024466
024474
#24590
224506
924510
924514
924522
024539
#24536
P24549
924542
024544
A24546
924559

924552
024554
824556
024560
@24562
$24564
824566
924574
924600
#24606
824610
224614
n24622
¥24639
824636
£24642
424646
924652
824656
624660
924662
824664
024670
924672
024676
024702
$24726
824712
924720
$24722
024739
024734
324736
824744
v24746
224754
224752
824754
824756
#2476
P24764
924779
024772
924776
325002

925004
825006
225010
825012
825014
825016
925020
925922
925024

24-MAY<77 17330

12416
10546
210124
73005
210205
873416
ptp204
819502
810305
873426
819503
212684
200407
805726
806200
926001
0906002
886003
B8S205
pp2772
966603
905582
#e5501
805509
966602
05501
05500
266681
905582
66620
126616
0901162
938027
291405
206209
906001
006002
006003
905204
200304
81425
185004
852737
095237
832737
901464
905237
952737
812737
913737
150004
906026
906004
806281
896202
$96083

P95503
905502
805501
#5504
1083401
102024
952737
805237
032737
pB1431
885237
852737
812737
813737
810466
910166
918266
010366
PO0415
0es726
PRR43)
005237
805726
2850606
P35066
805066
695066
¥32766
po1483
452737
825766
192403
pS2737
7212685
p12624
p12643
012602
212601
912620
862706
105737
100404
912666
212666
800134

#0572
no93014
291453
905493
805502
895501
#5500
905402
295501

800024

000022

900020

V006016
200201

9010900

0006082
002540
001200

802542
106000
LILTAY
002376

870002
802540
001000

V02542
100004
P10
902376
#00024
220026
990430
09032

992544

900024
230020
[LLLET
@09032
777600

020004
#00024

80p¢19

00012
002400

009092
890002

FLOATING POINT SOFTWARE ROUTINES

MOV R4, (5P) $SAVE EXP & SHIFT COUNT
MoV RS, =(SP) ;
MoV R1,R¢ $SAVE R1
ASHC RS, RO ;SHIFT HIGH ORDER
MOV R2,RS ;SAVE R2
ASHC (SP),R4 sSHIFT IT
MOV R2,R4 ;
MOV RS,R2 ;R2 DONE
MOV P3,PS ;SET UP LOW ORDER
ASHC (SP)+,R4 ;DO LOW ORDER
MOV RS,R3 H
MOV (5P)+,R4 sRESTORE EXP TO R4
BR 78
1383 ST (SP)+ ;POP EXTENSION
1082 ASR RO s SHIFT RIGHT
ROR R1 :
ROR R2 ;
ROR R3 ;
INC RS ;COUNT LOOP
BLT 108 ;
783 ADD 24(SP),R3 ;FORM SUM
ADC R2 :
ADC R :
ADC RO ;
ADD 22(SP),R2 ;
ADC Ri ;
ADC Re ;
ADD 20(SP),R1 3
ADC RO ;
ADD 16(SP),RD ; .
cMPB 1(8P), (5P) ;CHECK FOR UNEQUA}L SIGNS
BNE 148 ;CLEAN UP SUBTRACY
BIT RA, #1000 ;
BEQ 98 ;JUMP IF NO NORMAL BIT OVERFLOW
ASR RO ;
ROR R1 :
ROk R2 :
ROR R3 ;
INC R4 ; INCREASE EXP
983 SWAB R4 ;MOVE EXP LEFT
BEQ 168 ;JUMP IF NO OVERFROW
CLRB R4 ;CLEAR OVERFLOWED pBITS
0a2400 BIS 202,8FPS 3SET V BIT ON OVERFLOW
INC ADDCS ;CTR: OVERFLOW '
naz24o0 BIT $001000,SFPS ;OVERFLOW ENABLED ?
BEG 348 ;NO, ZERO RESULT
INC ADDCo ;CTR: OVERFLOW, ENABLED
02400 BIS 4100000, $FPS ;YES, SET ERROR BIT
002402 MOV $10,8FEC ;SET SFEC
002404 MOV EXPFEA,SFFA ;SET $FEA
168 BISB RO, R4 : INSERT HIGH ORDER ERACTION
ROR (SP)+ ; INSERT SIGN
ROR R4 ;
ROR R1 ;
ROR R2 ;
ROR R3 :

MACY11 27(1096) P4=MAY~77 18318 PAGE 79
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ADC R3 B
ADC K2 ;
ADC R1 H
ADC R4 :
BCS 208 ;OVERFLOW ON ROUND ?
BVC 3as 3
PA2400 20812 BIS $02,$FPS ;YES = SET V BIT
INC ADDCS ;CTR: OVERFLOW
002409 BIT 1901000, 8¢PS ;OVERFLOW ENABLED ?
BEQ 298 3NO, ZERO RESULT
INC ADDCS ;CTR: OVERFLOW, ENABLED
002400 BIS 1100000, SFPS ;SET ERROR BIT
802402 MOV $198,SFEC ;s SET SFEC
002404 MOV EXPFER, SFEA ;SET SFEA
308 MoV R4,24(SP) ;STORE EXP AND SIGN
MOV R1,26(SP) s INSERT LOW ORDER FRACTION
MOV R2,30(SP) H
MOV R3,32(SP) ;
BR 3s :
345: T8T (SP)+ sFLUSH SIGN
BR 298 ;AND ZERO RESULT
338 INC ADDC? ;CTR: UNDERFLOW
TST (SPY+ :FLUSH SIGN
2983 CLR 24(sP) ;2ZLRO RESULT
CLK 26(SP)Y ;
CLR 38(sP) H
CLR 32(sP) ;
PALV24 383 81T #877600,24(SP) ;;SET Z BIT IF EXPONENT ZERO
BNE 178 :
002400 B1S $04,8FPS ;
1783 TST 24(sP) ;SET N BIT IF RESULT NEGATIVE
BPL 188 H
002400 BIS #18,8FPS 3
1882 MoV (SP)+,RS H
MOV (SP)+,R4 :
MOV (SP)+,R3 ;RESTORE REGISTERS
MOV (SP)+,R2 :
MOV (SP)+, R :
MOV (SP)+,R0 :
ADD ¥8,,5P ;POP SECOND ARGUMENT
TSTB ¢FPS ;FOR D MODE?
BMI 268 ;D MODE
MOV {SP)+,2(5P) ;F MODE - CONVERT
MOV (SP)+,2(SP) ;
268 JMp 8(R4)+ s DONE
148 TST RO ;CHECK HIGH ORDER FRACTION RESULT
BGT 228 :IF + SIGN OK
BEQ 238 ;CHECK FOR ZERO RESULT
NFG R3 :ABS VALUE
ADC R2 :
ADC R1 ;
ADC RO :
NEG R2 :
ADC R1 :

SEQ 9079

SEQ 0vBo
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3890 025026 BO5509

3891 82503¢ 085401

3892 @25032 P3SSHR

3893 B23934 095400

3894 025036 908310

3895 925040 830027 000400 22s:
3896 ©25044 PO1427

3897 925046 895704

3898 825050 903203

3899 925052 832737 02000 002400
3900 025060 091721

3991 ©25062 095237 @02544

3982 ©25066 805237 002546

3993 825072 @52737 108080 002400
3994 $25108 012737 000012 002402
3995 925106 813737 002376 002404
3986 625114 poe3o4d

3987 925116 185004

3998 925122 082137 024536

3909 825124 205304 198
3913 #25126 @96303

3911 925139 906102

3912 ©25132 9096191

3913 P25134 06100

3914 925136 2983740

3915 8251490 1627904 000910 2383
3916 325144 9085701

3917 925146 901020

3918 P25158 16274 @00020

3919 25154 #10201

3928 925156 8A1012

3921 §2516Y 162704 POVV2?

3922 ©25164 pOST03

3923 925166 01422

3924 @25170 158301

3925 925172 peeldpl

3926 ©25174 988303

3927 925176 150320

3928 925200 995093

3929 925202 698716

3939 825204 210302 258:
3931 025206 905003
3932 925210 #P0301 248

3933 225212 152189

3934 925214 105001

3935 @25216 200382

3936 925228 150201

3937 925222 185602

3938 625224 9002303

3939 225226 150302

3943 9025236 105903

3941 025232 800702

3942 25234 POSP16 218
3943 925236 205004

3944 925240 920137 024536
3945

©4=MAY=77 18318 PAGE 8¢ SEQ @est
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ADC RO i

NEG R1 H

ADC RO H

NEG R@ ;

SWAB (sp) ;EXCHANGE SIGNS

BIT Re, %400 ;CHECK NORMAL BIT
BEQ 198 ;JUMP IF NONE

TST R4 sCHECK FOR UNDEREFLOW
BGT 98 H

BIT 4002000, SFPS ;UNDERFLOW = IS IT ENABLED ?
BEQ 338 3NO, MAKE ZERO RESULT
INC ADDC? ;CTRy UNDERFLOW

INC ADDCS ;CTR: UNDERFLOW, ENABLED
BIS $100200,5FPS ;SET ERROR BIT

MOV #12,8FEC 3 SET SFEC

MOV EXPFER, $FEA 3SET $FEA

SWAB R4 ;MOVE EXP LEFT

CLRB R4 ;CLEAR WHERE FRACTION WILL GO
JuP 168 ;ASSEMBLE NUMBER

DEC R4 ;DECREASE EXP

ASL R3 ;DOUBLE FRACTION

ROL R2 H

ROL 3 H

ROL RO :

BR 228 H

suB #8,.,Re ;REDUCE EXP

TST R1 ;

BNE 248 ;JUMP IF ONLY R®=0
SUB $16,,R4 :

MOV R2,R1 :

BNE 258 ;JUMP IF R2 NON ZERO
SUB #16,,R4 H

TST R3 H

BEG 218 ;ANSWER IS ZERO

BISB R3,R1 ;MOVE BYTES TO R@.,R1
SWAB Ri :

SWAB R3 :

BISB R3,R0 ;

CLR R3 ;MAKE ALL OTHERS ZERO
BR 228 ;GO NORMALIZE

MOV R3,R2 i

CLR R3 ;

SWAB R1 sMOVE LEFT

BISB R1,RO :

CLRB R1 :

SWAB R2 :

BISB R2,R1 3

CLRB R2 :

SWAB R3 :

BISB R3,R2 V

CLRB R3 ;

BR 228 H

CLR (SP) ;SET POSITIVE

CLR R4 H

JMP 168 H

;#END OF ADD/SUB

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 04-MAY=77 18318 PAGE 81 SEQ
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3946 ;#FLOATING POINT SOFTWARE MULTIPLY ROUTINE
3947 s
3948 s# THIS ROUTINE TAKES THE TOP TwO ELEMENTS ON THE STACK
3949 3 (LENGTH OF 2 OR 4 WORDS DEPENDING UPON WHETHER THE
3950 e F/D MODE BIT7 IN §FPS IS @ OR 1 RESPECTIVELY) AND
3951 3. REPLACES THEM WITH THEIR PRODUCT,
3952 X
3953 3% EXAMPLE: SPUSH
3954 s ADDR(OPERAND A)
3958 e $PUSH
3956 A ADDR(OPERAND B)
3957 T* §$MUL
3958 [ $POPX
3959 e ADDR(RESULT)
3960 3 RESULT=A#B
3961 ;e
3962 :# NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS,
3963 I
3964 ;% ALL GPERATIONS ARE CARRTED OUT IN DOUBLE (LENGTH=4)
3965 3 PRECISION MODF, SINGLE PRECISION OPERANDS ARE
3966 e EXTENDED (VIA 8CONV SUBROUTINE) WITH LOW=ORDER
3967 e ZEROS, AND LATER TRUNCATED BACK TO SINGLE PREC1SION
3968 e FROM THE DOUBLE PRECISION RESULT.
3969 [
3970 ;% STATUS BITS:
3971 [ THE N, 2, V, AND C BITS OF §FPS ARE SET AS FOLLOWS:
3972 3 N = 1 IF RESULT NEGATIVE (IE, BIT1S = 1),
3973 1A ELSE N = 0
3974 A Z = 1 TIF RESULT ZERO (IE, EXPONENT = ¢00(8)),
3975 e ELSE Z = 9@
3976 A V = 1 IF ARITHMETIC OVERFLOw OCCURRED,
3977 12 ELSE V = @
3978 1A C = @ ALWAYS
3979 ™
3989 3% ERROR CONDITIONSS
3981 e IF AN ARITHMETIC OVERFLOW CONDITION OCCURS, THE RESULT
3982 3 WILL BE SET TO ZERO IF THE OVERFLOW ENABLE BIT OF §FPS
3983 T (BIT¢9) 1s ZERO, IF THIS BIT 1S SET, THEN THE RESULT
3984 IKd WILL BE CORRECT, EXCEPT THE EXPONENT WILL BE UNDERBIASED
3985 IR BY 4p@(8). ALSO, THE $FPS ERROR BIT (BIT15) WILL BE SET,
3986 1A $FEC WILL BE SET TO 10(8), AND SFEA WILL BE LOADED WITH
3987 e THE VALUE IN LOCATION "EXPFEA*, 1IN EITHER INSTANCE,
3988 L THE VeBIT (BITO1) WILL BE SET,
3989 3 IF AN ARITHMETIC UNDERFLOW CONDITION OCCURS, THE RESULT
3990 e WILL BE SET TO ZERO IF THE UNDERFLOW ENABLE BIT OF sSFPS
3991 e (BIT18) IS ZERO, IF THIS BIT IS SET, THEN THE RESULT
3992 e WILL BE CORRECT, EXCEPT THE EXPONENT WILL BE OVERBIASED
3993 e BY 400(8), ALSO, THE §FPS ERROR BIT (BIT15) WILL BE SET,
3994 I $FEC WILL BE SET TO 12(8), AND SFEA WILL BE LOADED WITH
3995 . THE VALUE IN LOCATION "EXPFEA",
3996 3
3997 3# ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON
3998 L EXIT, THE ROUTINES ARE RE~ENTRANT,
3999 [ A .
4000 3* ADAPTED FROM PDP-11 FORTRAN SOFTWARE

4001

s BY DONALD NORTH, SEPTEMBER, 1975,

0082
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DQFPDB,P11 24=MAY<77 17:30 FLOATING POINT SOFTWARE ROUTINES
4002 [Ad
4903
4004 925244 POS237 002559 $MUL:  INC MULC® ;CTR: TOTAL NUMBER Mu.
4005 9252506 942737 000017 @042400 BIC #17,8FPS ;CLEAR STATUS BITS N'z'V C
4006 925256 105737 002400 TSTB 8FPS s TEST MODE
4907 925262 102402 BMI 158 ;D=MODE
4008 225264 094737 927622 JSR PC,$CONV ;F=MODE: CONVERT 2'.F'OPDS TO D
4009 825272 010046 1563 MOV RA, =(SP) :
4010 825272 212146 MOV R1,=(SP) ;
4211 £25274 012246 MOV R2,=(SP) 3SAVE ALL REGISTERS
4012 925276 012346 MOV Kk3,=(SP) ;
4013 225300 019446 MOV R4, =(SP) :
40184 925302 019546 MOV RS, =(SP) :
4015 ©25304 996366 P§OPB14 ASL 14(5P) sSHIFT MULTIPLICAND
4016 825310 996146 ROL -(SP) ;KEEP SIGN
4017 925312 BO5046 CLR -(5P) sCLEAR EXPONENT
4018 $25314 1106616 @0AGA21 MOVE 21(5P), (SP) $KEEP MULTIPLICAND! EXP
4919 925320 001436 BEQ 18 ;ANSWER ZERO
4020 25322 116666 200020 0800021 MOVB 20(SP),21(SP)  ;SHIFT FRACTION LEFT
4921 9253390 000261 SEC ; INSERT NORMAL BJT
4022 225332 906066 00020 ROR 20(SP) :
4023 925336 116666 000023 000020 MovB 23(5P),20(SP)
4p24 025344 0008366 000A22 SWAB 22(SP) :
4925 925350 116666 000625 000322 MOVB 25(5P),22(sP)
4026 925356 000366 000024 SWAP 24(5P) ;
4027 825362 116666 000027 800024 MOVB 27(SP),24(SP)
4028 ©2537¢ 020366 000026 SWAB 26(SP) ;
4029 825374 105066 0068026 CLRB 26(SP) $EXTRA BITS
4030 625402 PO6366 00BD3O ASL 30(sP) ;SHIFT HIGH MULTYPLIER
4831 025404 BV5566 0000082 ADC 2(SP) ;PRODUCT SIGN
4032 925410 185766 PpOSO31 TSTR 31(sP) :
4033 025418 pO1005 BNE 28 ;JUMP IF NON ZERO
4034 0925416 0226206 183 cMP (SP)+,(SP)+ ;FLUSH SIGN AND. EXPONENT
4035 025420 905237 002552 INC MULC1 ;CTR:  Az0 ANDLOR B=0
4036 825424 00137 026100 JMP 38 :
4937 225430 805009 28 CLR RO ;CLEAP PRODUET
4938 825432 PPSAD1 CLR R1 :
4039 ©25434 905002 CLR R2 :
4042 9©25436 905003 CLR R3 ;
4041 025440 005005 CLR RS ;CLEAR C BIT OVERFLOW CATCHER
4042 P25442 PB6O66 00BV3Q ROR 30(SP) :SIGN IS 4.
4943 $25446 912746 000020 MoV #16.9=(SP) ; ITERATION COUNT
4044 925452 16608 900040 MOV 40(SP),R4 ;GET LOWEST URDER MULTIPLIER
4245 B25456 PB1404 BEQ 45 ;JUMP IF NO BITS HERE
4946 025460 DPA4737 026320 JSR PC,308 ;
4947 925464 #12716 000020 MOV ¥16,/(SP) ;RESTORE 'COUNT
4p48 925474 816694 000036 482 MOV 36(SP),R4 :GET NEXT LOWEST FRACTION
4049 925474 901203 BNE 5% ;WORK TO'no
4050 25476 0805766 008040 TST 40(5P) ;
4951 925502 P01406 BEQ 68 ;NO PRODUCT YET
4052 925504 094737 026314 582 JSR PC,318 3
4053 25510 PO4737 026222 JSR PC,328 ;ONE BIT FULL PRECISION
4p54 9825514 812716 000020 MOV 1164 (5P) :
4655 92552¢ D16684 030034 6§t MOV 34(SP),R4 sNEXT TO HIGHEST ORDER FRACTION
4056 925524 801085 BNE 78 ;
40S7 925526 P235766 @0VeV36 TST 36(SP) ;
FPU ADD/SUB/MUL/DIV RANDOM EXER MACYI1 27(1006) @4-MAY=77 18118 PAGE 83 SEQ 0084
DQFPDB,P11 d4-MAY=77 17330 FLOATING POINT SOFTWARE ROUTINES
4858 #25532 0681083 BNE 78 :
4059 225534 005766 ©00040 TST 40(SP) H
4060 $25540 091402 BEQ 8$ 3
4061 0925542 004737 026222 783 JSR PC,328 i
4062 925546 010694 @0AR32 882 Mov 32(SP),R4 ;GET HIGH ORDER BITS
4963 25552 812716 0ooed? nov $7,(5P) ;SEVEN OF THEM
4964 B25556 @24737T 026222 JSP PC,32¢ ;
4665 025562 004737 026226 JSK PC, 338 ;NORMAL BIT
4066 025566 805726 TST (SP)+ ;FLUSH ITERATION COUNT
4067 #25570 862601 ADD (SP)+,R4 ;ADD FXP
4068 925572 006303 ASL R3 :SHIFT OUT NORMAL BIT
4069 025574 006102 ROL R2 ;
4070 025576 DO61Q1 ROL R1 H
4071 925600 006100 ROL RO :
4972 ©25682 183405 BCS 9s ;NORMAL BIT FOUND
4973 925604 906343 ASL K3 :
4074 925606 BV6102 ROL R2 H
4075 925613 2861081 ROL R1 H
4076 025612 P06160 ROL RO sHAVE IT
4077 $25614 885324 DEC R4 ;ADJUST EXP X
4978 925616 162734 009200 982 Sub $200,R4 ;REMOVE BIAS FROM EXP
4979 825622 03022 BGT 108 ;BR 1IF NO UNDERFLOW
4080 #$25624 905237 002569 INC MULC4 ;CTR: UNDERFLOW ) X
4081 925630 832737 002060 002400 BIT 1002004, 8FPS +sUNDERFLOW = IS5 IT ENABLED ?
4082 25636 B21517 BEQ 128 0, MAKE ZERO RESULT
4083 M25640 PB5237 902562 INC MULCS TR: UNDERFLOW, ENABLED
4084 #25641 052737 100000 002400 BIS $100000,5FPS ;SET ERROR BIT
4085 925652 P12737 Q00012 802402 MOV #12,6FEC 3SET SFEC
4986 825662 013737 002376 @02404 MOV EXPFEA,SFEA $SET $FEA
4087 025666 9008427 BR 118 ;CONTINUE
4088 925670 022794 000377 1062 cMp $377,R4 ;CHECK FOR OVERFLOW
4089 25674 902024 BGE 115 ;BR IF NO OVERFLOW
4090 0825676 952737 9ONGE2 002400 BIS #02,SFPS ;SET V BIT ON OVERFLOW
4091 025704 905237 002554 INC MULC2 ;CTR; OVERFLOW
4992 925710 0832737 001000 0082400 BIT 21001000, $FPS ;OVERFLOW ENABLED ?
4093 025716 91467 BEQ 128 ;NO, ZERO RESULT
4p94 925722 9985237 0802556 INC MULC3 ;CTR: OVERFLOW, ENRBLED
4095 925724 052737 100004 002400 BIS ¥100000,8FPS ;SET ERROR BIT
8096 §25732 ©12737 000010 002462 Moy #10,$FEC ;SET SFEC
4097 ©25740 £13737 002376 002404 MOV EXPFEA,SFEA ;SET SFEA
4098 925746 1285003 1183 CLRB R3 ;
4¥99 925750 150203 BISB R2,R3 $SHIFT FRACTION RIGHT
4100 025752 898303 SWAB R3 B
4101 925754 105002 CLRB R2 ;
4102 825756 150102 BISB R1,R2 ;
4103 925760 020302 SWAB R2 ;
4104 P25762 105001 CLRB R1 ;
4105 025764 158001 BISB RO, RY i
4106 925766 900391 SWAR R1 i
4107 925770 105000 CLRB RO 13
4108 §25772 150400 BISB R4,RO H
4109 925774 090300 SWAB RO i
4116 25776 906226 ROR (sP)+ ;GET PRODUCT SIGN
4111 026000 BP630S ROR RO :PUT IN RESULT
4112 026902 806001 ROR R1

.

4113 926004 PO6ODA2 ROR R2
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4114
4115
4116
4117
4118
4119
4129
4121
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
41138
4139
4140
4141
4142
4143
4144
4145
4146
4147
4148
4149
4159
4151
4152
4153
415¢
4155
4156
4157
4158
4159
4169
4161
4162
4163
4164
4165
4166
4167
4168
4169

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1t 27(1006)

926006
826010
026012
@26014
826016
826020
926022
926824
926032
026036
©26044
826246
826052
926060
926066
626074
826076
826100
926102
926104
p26106
#26110
026114
826120
826124
826130
826136
926140
926146
926152
826154
$26162
826164
9261606
9261742
826172
826174
426176
826202
P26206
926210
926214
826220

926222
926224
926226
826232
826234
926236
226240
926242
926246
026252
826252
926254

DQFPDB, P11

4179
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196
4197
4198

B4=-MAY=77 17:30

296203
2055983
895502
905501
95508
193401
192032
852737
205237
$32737
go1415
805237
852737
812737
913737
002405
805726
205000
P9%5021
885002
805003
218066
910166
210266
10366
832766
991003
852737
805766
100003
852737
912605
812604
p12603
p12682
#12601
812600
p62706
195737
100404
812666
912666
830134

9v0802
802554
@v1000

802556
100009
000010
992376

900024
a00026
200030
8900032
877600

©¥oovRs
208024

290010

009010
2024900

[LLEL Y]
*o9n02

906204
103022
866693
B05502
#95501
205500
PB5505
#66602
pus5501
805500
805525
P66601

900032

200030

¥000626

B4-MAY~TT 17330

026260 @O5500
826262 BV5525
826264 P66630 ABEPA24
026272 @05505
826272 0962235
826274 PP600YR
$26276 BO6CD1
B26309 Pv6002
926392 PI6283
926304 PB5366 900002
8263190 9B3I344
026312 pR0O207
#26314 805366 a00002
926328 026284
926322 183007
926324 P66631 0AYRV26
826330 #85%@2
P26332 @AdI5585
626334 P6660D 000024
026340 PISSAS
P26342 £236205
026344 82600V
026346 PI6EBT
P26350 po6ed2
826352 @06¢03
920354 PO5S366 00002
926360 9983357
826362 pv320B7

202400

802400

002400
002402
202404

200024

202400

002400

27(1006) ©04-MAY=77 18118 PAGE
FLOATING POINT SOFTWARE ROUTINES
ROR R3
ADC R3
ADC R2
ADC R1
ADC R
BCS 168
BVC 138
1682 BIS 402,8FPS
INC MULC2
BIT 1001000, 8FPS
BEQ s
INC MULC3
BIS 4100000, 8FPS
MOV #10,$FEC
MOV FXPFER,SFFA
BR 138
1282 TST (SP)+
3s: CLR RO
CLR R1
CLR R2
CLR R3
138 MOV R@,24(SP)
MOV Ri,26(SP)
MOV R2,30(5P)
MOV R3,32(SP)
BIT 1077600,24(SP)
BNF. 178
B1S $04,8FPS
1782 TST 24(sP)
BPL 188
BIS #10,8FPS
1883 MOV (SP)+,RS
MOV (SP)+,K4
MOV (SP)+,R3
MOV (SP)+,R2
MOV (SP)+,R1
MoV (SP)+,R9
ADD #8,,5P
TSTB $FPS
BMI 148
MOV (SP)+,2(SP)
MOV (SP)+,2(8P)
148 JMP #(R4)+
328: ASR R4
BCC 34s
33s8: ADD 32(SP),R3
ADC R2
ADC R1
ADC RO
ADC RS
ADD 30(SP)¢R2
ADC R1
ADC RO
ADC RS
ADD 26(SP),R}1
24-MAY=77 1R:18 PAGE

84

ROUND RESULT

e v me w we

;OVERFLOW ON ROUND ?

:

3YES = SET V BIT
;CTR: OVERFLOW
JOVERFLOW ENABLED ?

sNO, ZERO RESULT
;CTR: OVERFLOW, ENABLED
$SET ERROR BIT

$SET $FEC

;SET SFEA

;CONTINUE

sFLUSH SIGN
;CLEAR RESULT

STUFF RESULT

SET 2 BIT IF EXPONENT ZERO

SET N BIT IF RESULT NEGATIVE

RESTORE REGISTERS

B

;CLEAR SECOND OPERAND OFF STACK
;F OR D MODE

;D=MODE

sF MODE = CONVERT

sRETURN
;TEST NEXT MULTIPLIER BIT

;JUMP IF ZERO
;ADD IN MULTIPLICAND

SAVE OVERFLOW

85 SEQ

FLOATING POINT SOFTWARE ROUTINES

ADC RO
ADC RS
ADD 24(sP),RO
ADC RS
34s8: ASR RS
ROR RO
ROR R1
ROR R2
ROR R3
DEC 2(sP)
B8GT 328
RTS BC
3183 DEC 2(SP)
308 ASR R4
BCC 35s
ADD 26(SP), Ry
ADC R
ADC RS
ADD 24(SP),Re
ADC RS
3582 ASFK RS
ROR RO
ROR R1
ROR R2
ROR R3
DEC 2(sP)
BGT 308
RTS PC

$#END OF MUL

RECOVER OVERFLOW IF ANY
SHIFT PRODUCT

L by

-~

;COUNT LOOP
JAGAIN

sRETURN

;ONLY 15 BITS THIS PASS

;TEST NEXT MULTIPLIER BIT

;JUMP IF ZERO

;USE ONLY HIGH ORDER MULTIPLICAND

RECOVER ANY OVERFLOW

~e e we e v a0 v ve we

;COUNT LOOP

$RETURN

SEQ @08S

VoB6
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4199
4200
4201
4202
4203
4204
4205
4206
4207
4208
4249
4210
4211
4212
4213
4214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4239
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4252
4251
4252
4253
4254

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

DGFPDB, P11

4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4278
4271
4272
4273
4274
4275
4276
4277
4278
4279
42890
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4291
4292
4293
4294
4295
4296
4297
429¢
4299
4300
4301
4302
4303
43904
4305
4306

826364
P26372
926376
#26402
26404
926410
026412
826414
926416
926420
926422
926424
P26432
026434
926440
#26446
$26454
626462
026466
926470
826472
#26474
826476
$2650¢
926524
§26506
$26519
220514
226516
826522
826526
#26532
926534
f26536
026540
326544
226559
826552
026556
926562
826564
826570
$26574
826576
926602
926606
$#26610
926614

B4eMAYe77 17330

B4-MAY=T77 17230

895237
642737
185737
193402
po4737
210046
B10146
812246
p13346
#10446
8192546
832766
vo1081S
#5237
952737
212737
813737
900137
805080
posen1
805002
805823
835946
#06366
$06116
pU5@46
156616
op1004
885237
200137
156600
280300
8090261
236090
156680
156601
[LLET)
156601
156602
P¢0302
156602
156603
602303
906366
#V5566
205004
156604
160416

$02564
aene1?
202409

827622

277609

00257%
130900
000094
892376
827372

820026

808031
902566

027346
800030

208033
900932

000235

000034‘

000937
8900236

000020
900002

200021

202400

000014

902400
002492
232404

$DIvV:

148

6862

¥4-MAY=77 18318 PAGE 86
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3#FLOATING POINT SOFTWARE DIVIDE ROUTINE

3% THIS ROUTINE TAKES THE TOP TWO ELEMENTS ON THE STACK
(LENGTH OF 2 OR 4 WORDS DEPENDING UPON WHETHER THE

3 F/D MODE RIT7 IN SFPS 15 @ OR 1 RESPECTIVELY) AND
H REPLACES THEM WITH THEIR QUOTIENT,
IL]

3% EXAMPLE: $PUSH

T ADDR(OPERAND &)

3 $PUSH

LA ADDR(OPERAND B)

[ $01IV

PR $POPX

bl ADDR(RESULT)

1A RESULT=A/B

(A

3# NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS.

s# ALL OPERATIONS ARE CARRIED OUT IN DOUBLE (LENGTH=4)

PRECISION MODE,

SINGLE PRECISION QPERANDS ARE

EXTENDED (VIA $CONV SUBROUTINE) WITH LOW=-ORDER

ZEROS, AND LATER

TRUNCATED BACK TO SINGLE PRECISION

FROM THE DOUBLE PRECISION RESULT,

s# STATUS BITS?

THE N, 2, V. AND
N = { TIF RESULT

ELSE N =
Z =1 IF RESULT

C BITS OF $§FPS ARE SET AS FOLLOWS:
NEGATIVE (IE, BIT15 = 1),

d

ZERO (IE, EXPONENT = 904(8)),

FLSE Z = 0
V = 1 TIF ARITHMETIC OVERFLOW OCCURRED,

ELSE V =
C = @ RALWAYS

3*# ERROR CONDITIONS:

G4~

e
i
3
e
e
g

e

INC
BIC
TSTB
BMI
JSR
MOV
MOV
MoV
MOV
MOV
MOV
BIT
BNE
INC
BIS
MOV
MOV
JMP
CLR
CLR
CLK
CLR
CLR
ASL
ROL
CLR
BISB
BNE
INC
JMP
B1lSB
SWAB
SEC
ROR
BISB
BISB
SWAB
BISB
BISB
SWAB
BISB
BISB
SWAB
ASL
ADC
CLR
BISB
suB

1F AN ARITHMETIC

]

OVERFLOW CONDITION OCCURS, THE RESULT

WILL BE SET TO ZERO IF THE OVERFLOW ENABLE BIT OF §$FPS

(BIT@9) IS ZERO,
WILL BE CORRECT,
BY 40@6(R). ALSO,
SFEC WILL BE SET

IF THIS BIT IS SET, THEN THE RESULT
EXCEPT THE EXPONENT WILL BE UNDERBIASED
THE $FPS ERROR BIT (BIT15) WILL BE SET,
TO 18(8), AND SFEA WILL BE LOADED WITH

THE VALUE IN LOCATION "EXPFEA", IN EITHER INSTANCE,

THE V-BIT (BIT@1)
IF AN ARITHMETIC

WILL BE SET,
UNDERFLOW CONDITION OCCURS, THE RESULT

WILL BE SET TO ZERO IF THE UNDERFLOW ENABLE BIT OF SEPS

(B1T14) IS 2ERO,
wIlLL BE CORRECT,
BY 400(8). ALSO,
SFEC WILL BE SET

IF THIS BIT IS SET, THEN THE RESULT
EXCEPT THE EXPONENT WILL BE OVERBIASED
THE $FPS ERROR BIT (BIT1S5) WILL BE SET,
TO 312(8), AND SFEA WILL BE LOADED WITH

THE VALUE IN LOCATION “EXPFEA",

IF DIVISION BY ZERO IS ATTEMPTED (EG, EXPONENT OF
DENOMINATOR OPERAND IS ZERO), THE RESULT LEFT ON THE

STACK WILL BE THE NUMERATOR, WITH THE CONDITION CODES SET
ACCORDINGLY, THE §FPS ERROR BIT WILL BE SET, $FEC WILL BE

SET TO 4(8), AND
IN THE LOCATION "

$FEA WILL BE SET TO THF VALUE CONTAINED
EXPFEA",

MAY=77 18318 PAGE 87
FLOATING POINT SOFTWARE ROUTINES

ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON
EXIT, THE ROUTINES ARE RE~ENTRANT,

ADAPTED FROM PDP=1i FORTRAN SOFTWARE

BY DONALD NORTH,

p1vce
$#17,8FPS
sFPS

14§
PC,8CONV
RO, =(SP)
R1,=(SP)
R2,=(SP)
R3,~(SP)
R4,=(SP)
RS, =(SP)
#A7760@,14(SP)
28

0IVC2
$1000048,SFPS
#4,$FEC
EXPFEA, SFEA
9s

ke

R1

R2

R3

«(SP)
26(SP)

(SP)

«(SP)
31(SP),(SP)

6s
DIVC1

18
3a(sP),Ra
RO

RO
33(sP),R0
32(SP),RY
R1
35(SP),R1
34(SP)/R2
R2
37(sP),R2
36(SP),R3
R3

20(sP)
2(sP)

R4
21(SP),Re
R4, (SP)

SEPTEMBER, 1975,

;CIR: TOTAL NUMBER OF DIV
;CLEAR STATUS BITS N Z V C
sTEST MODE

;D=MODE

;F=MODE: CONVERT 2 F 0PDS TO D

SAVE REGISTERS

;DIVIDE BY ZERO ?
N

;CTR: DENOM=0
3YES, SET ERROR BIT

H
H
H
H
H

3SHIFT NUMERATOR
;NUMERATOR SIGN

;NUMERATOR EXP
;NUMERATOR IS ZERO?
;CTR: NUMER=9

ES, DONE

sLEFT JUSTIFY NUMERATOR FRACTION
; INSERT NORMAL BIT

PR R IR R R

:SHIFT DENOMINATOR
;RESULT SIGN

$DIVISOR EXPONENT
;SUBTRACT EXPONENTS

SEQ ¢@87

SEQ 0088
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DQFPDB,Pi1

4311
4312
4313
4314
4315
4316
4317
4318
4319
4320
4321
4322
4323
4324
4325
4326
4327
4328
4329
4310
4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346
4347
4348
4349
4350
4351
4352
4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366

FPU ADD/SUB/MUL/DIV RANDQOM EXER

DQFPDB,P11 24=MAY=T77 17330

4367
4368
4369
4379
4371
4372
4373
4374
4375
4376
4377
4378
4379
4389
4381
4392
4383
4384
4385
4386
4387
4388
4389
4390
4391
4392
4393
4394
4395
4396
4397
4398
4399
4400
4401
4402
4423
4404
4405
4406
4497
4408
4409
4419
4331
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422

#26610
826622
826624
€26630
826636
p26644
#26652
926660
826666
826674
026700
926704
626719
P26714
926720
826722
926724
@26730
826732
826734
826740
826742
926744
$26750
826752
926754
826756
826760

826762
926764
826766
826770
$26772
826774
827000
927004
827010
8279012
p27014
827029
927024
927039
827232
827034
827040
827044
827950
827052
9279054
n27060
8270864
827066
827079
#27072
227076

927100
€27184
R27112
827114
827120
827126
827134
#27142
727144
8271590
827152
827160
827164
827172
227174
#27209
827206
827214
627222
827226
827230
#27234
927249
827244
927246
827259
027254
©272690
827264
$27270
827272
827274
827302
927306
$27314
827316
¥27322
A27330
p27336
827344
¥27346
$2735¢
827352
927356
027362
#27366
827372
927400
027402
827110
927414
027416
€27424
0927426
827430
227432

04=MAY=77 17330

998366
peBd2o61
806066
116666
116666
116666
116666
116666
116606
195466
825066
905066
9050866
B20066
191023
183424
820166
191014
183429
820266
181210
193414
820366
121004
80190108
805216
905084
200443

#96200
2096001
206092
o603
905216
812785
004737
110466
895705
021025
812705
#4737
B10460
p25705
2801015
812785
804737
810466
285725
po1005
812705
04737
poR4st
895004
812685
862705
883922

po5237
p32737
901516
885237
852737
812737
813737
300427
822785
02024
052737
805237
832737
091466
985237
952737
812737
813737
118566
896026
26066
BI6066
8060466
036034
205524
§a5566
895566
PB5566
¥12466
123401
182037
952737
885237
932737
pO1416
805237
952737
612737
013737
8PB412
805726
995726
885066
905066
p05066
805066
832766
0901003
052737
p85766
102903
252737
912685
p12604
812683
912602

200820

seee2d
200023
#00022
200025
200024
800027
060026
809026
800030
900932
800034
990020

700022

200024

#00e026

809011
927464
2000230

A0en20
©v27464
400032

©¥90020
827464
600934

poVB20
027464

#B0200

8e2576
302089

802600
100000
$oRL12
892376

900377

B200V2
8062572
001300

892574
102000
Aouvoie
©»02376
800027

¥00024
80026
200030

906430
840026
890024
800032

epeve2
002572
8010890

902574
100090
900210
892376

200024
800026
000030
800032
877600

900004
800224

[-I-1- 10

/00020
PAYB2 3
800022
200825
000024
200027

MACY11 27(1006)

002400

202400
#2402
202404

002400
0082400
992400

B87R2402
002404

902400

202400

202400
002402
002404

000024

802400

po24pe

383

482

1082
583

783

11§¢

16§:

182
158:
198:

983

1782

1883

04=-MAY=77 18:18 PAGE 88§
FLOATING POINT SOFTWARE ROUTINES

SWAB
SEC
ROR
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
CLRB
CLR
CLKk
CLR
cMp
BHI
BLO
cup
BHI
BLO
CHMP
BHI
BLO
cup
BHI
BNE
INC
CLR
BR

ROR
ROR
ROR
ROP
INC
MOV
JSR
Move
TST
BNE
Mov
JSR
MOV
TST
BNE
MOV
JSR
MOV
TST
BNE
MOV
JSR

CLR
MOV
ADD
BGT

20(sP)

2e(sp)
23(SP),20(SP)
22(SP),23(SP)
25(SP),22(SP)
24(SP),25(SP)
27(SP)+24(SP)
26(SP),27(sP)
26 (SP)

30(sP)

32(sP)

34(sP)
RO,20(SP)

38

45

R1,22(SP)

38

43
R2,24(SP)
3¢
48
R3,26(SP)

PC, 308
R4,30(SP)
RS

108
$16,,R5
PC, 308
R4,32(SP)
RS

108
#16.sR5
PC, 308
R4,34(SP)
RS

108
$16,/RS
PC, 308

5

R4
(SP)+,RS
$200,R5
78

;LEFT JUSTIFY DENOM
;s INSERT NORMAL BIT

CLEAR QUOTIENT

R e R TR

;COMPARE HIGH NUM + DENOM
;JUMP IF DENOM LOW

;JUMP IF DENOM HI
;COMPARE LOW ORDER PARTS

BUMP EXP

N8 % % e N0 e ne we we v e

;HALVE DENOM (C=9)
;TO INSURE N<D

.~ .

$COMPENSATE EXP
:FIRST NINE QUOTIENT BITS

H

:SAVE ALL HIGH ORDER Q FRACTION
;DONE?

;YES = REST OF NUMBER 15 @

;16 MORE BITS

R R

$CLEAR LOWEST ORDER QUOTIENT
;PUSH UP EXPONENT

;INSERT BIAS

$BR IF NO UNDERFLOW

@4-MAY-77 18318 PAGE 89
FLOATING POINT SOFTWARE ROUTINES

INC
BIT
BEQ
INC
BIS
MoV
®ov
BR
cmp
BGE
BIS
INC
BIT
BEQ
INC
B1S
MOV
MOV
MOVR
ROR
ROR
ROR
KOR
ROR
ADC
ADC
ADC
ADC
MOV
BCS
BVC
BIS
INC
BIT
BEQ
INC
BIS
MoV
MOV
BR
TST
TST
CLR
CLR
CLR
CLR
BIT
BNE
BIS
TST
BPL
BIS
MOV
MOV
MOV
MOV

DIVCS
#002000, SFPS
158

DIvVCe
$100000,8FPS
#12,8FEC
EXPFEA,SFEA
118

#377,P5

11§

#02,5FPS
DIVC3
$001000,8FPS
158§

DIVC4e
$1¢0009,$FPS
#10,8FEC
EXPFER, SFEA
R5,27(SP)
(SP)+

24(sP)
26(SP)
30(SP)

R4,32(SP)
168

98

402,8FPS
DIVC3
1001000,5FPS
198

DIVC4
$100000,5FPS
#1@,$FEC
EXPFEA,SFEA
9s

(SP)+

(SP)+

24(SP)
26(SP)
30(sP)
32(sP)
#077608,24(SP)
178

$04,3FPS
24(SP)

188

#10,8FPS
(SP)+,R5
(SP)+,R4
(SP)+,R3
(SP)+,R2

;CTR:  UNDERFLOW
;UNDERFLOW = 1S IT ENABLED ?
sNO, MAKE ZERO RESULT
ICTR: UNDERFLOW, ENABLED
$SET ERROR BIT

;SET S$FEC

$SET SFEA

;CONTINUE

;CHECK FOR OVERFLOW

;BR IF NO OVERFLOW

$SET V BIT ON OVERFLOW
;CTR:t OVERFLOW

;OVERFLOW ENABLED ?

$NO, ZERO RESULT

$CTR: OVERFLOW, ENABLED
$SET ERROR BIT

;SET SFEC

;SET $FEA

$PUT EXPIN RESULT

:INSERT SIGN

ROUND

~e e %0 e w0 e w0 N

; INSERT LOW ORDER FRACTION
;OVERFLOw ON ROUND ?

;

;YES = SET V BIT

sCTR: OVERFLOW

sOVERFLOW ENABLED ?

ZERO RESULT
OVERFLOW, ENABLED

$SET ERROR BIT

$SET SFEC

:SET S$FEA

;CONTINUE

;FLUSH EXP

sFLUSH SIGN

;CLEAR RESULT

SET Z BIT IF EXPUNENT ZERO

SET N BIT IF RESULT NEGATIVE

RESTORE REGISTERS

Ok R

SEQ 0089

SEQ 0990
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4423
4424
4425
4426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
444
4442
4443
4444
4445
4446
4447
4440
4449
44590
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460
4461
4462
4463
4464
4465
4466
4467
4468
4469
4470
4471

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

927434
827436
927440
027444
827459
827452
€27456
227462

927464
827466
B27472
n27472
V27474
827476
827504
0827504
027506
227519
#27514
927516
827520
827524
827526
827539
927534
227536
927549
827544
927546
©27550
627552
227556
827560
©27562
927566
027579
827574
227576
227600
827602
827604
#276806
927610
v27612
927614
#27616
827629

DOFPDB, P11
4472
4473
4474
4475
4476
4477
4478
4479
4480
4491
4482
4483 027622
4484 227624
4485 9827632
4486 ©27634
4487 227640
4488 027640
4489 927654
4490 27660
4491 v27664
4492 927679

#12681
8126090
#62706
105737
100404
812666
212666
892134

206304
PO6303
296192
sB6101
?06120
193422
826609
101034
183414
226681
191032
183410
#266p2
181024
103404
226633
121020
291422
1666923
295692
305601
#0S602
166602
925001
BOS600
166601
225600
166690
825224
385325
8193331
200297
925204
anp4p1
896304
895305
©¥93375
#0520S
0B9227

290019
002400

209902
899002

000022

000024

#00V026

800030

210030

¥0V026

990024

900222

A4-MAY=T7 17330

085846
816646
#1b6406
e16640
p16666
216666
205066
805066
925066
900207

6AR30V6
#0006
200006
000020
930016
200029
090216
990010

008014
000012

138:

3083

318

328:

338

s5s:
348:

04=MAY=77 18318 PAGE 98
FLOATING POINT SOFTWARE ROUTINES

MoV (SP)+,R1 ;
MOV (SP)+,RO H
ADD #8,,5P ;FLUSH FIRST ARG
TSTB $FPS ;F OR D MODE
BMI 138 ;D MODE
MoV (SP)+,2(SP) ;F MODE = CONVERT
MOV (SP)+,2(SP) 3
JME B(R4)+ ;RETURN
ASL R4 ;SHIFT QUOTIENT
ASL R3 ;
ROL R2 ;
ROL R1 H
ROL RO ;
BCS 318 GUARANTEED TO GO
cup 22(SP),Re ;COMPARE HIGH DIVISOR AND DIVIDEND
BHI 328 ;DIVISOR BIGGER
BLO 315 H
cMp 24(SPY,RY ;CHECK LOW ORDERS
BHI 328 H
BLO 318 H
cMp 26(SP)sR2 :
BHI 328 H
BLO 318 i
CHP 30(SP),R3 :
BHI 328 :
BEG 338 s NUMER=DENOM
sub 3A(SP),R3 ;N=N=D
SHC R2 H
SBC R1 :
$BC RO ;
sus 26(SP)sR2 H
sBC R1 :
sBC RO ;
SUB 24(SP),R1 H
SBC RQ ;
sUB 22(sP),Re :
INC R4 ; INSERT QUOTIENT BIT
DEC RS ;COUNT LOOP
BGT 3as H
RTS PC s RETURN
INC K4 ;INSERT LAST { BIT IN QUOTIENT
HR 348 :
ASL R4 sFINISH OUT QUOTIENT WITH ZEROS
DEC RS ;
BGT 358 H
INC RS ;FLAG NO MORE NUMER
RTS PC ;RETURN
s#kND OF DIV
A4=MAY-77 18318 PAGE 91 SEQ

FLOATING POINT SOFTWARE ROUTINES

SCONVe

;#CONVERT TOP 2 OPERANDS ON STACK FROM F MODE

70 D MODE

THIS ROUTINE TAKES THE TOP TwO 2+wWORD (SINGLE
PKECISION) FLOATING POINT NUMBERS ON THE
STACK AND CONVERTS THEM BOTH TO 4-wORD
(DOUBLE PRECIS1ON) FORMAT BY APPENDING
TWO WORDS OF ZEROS RS THE LOwW ORDER BIT

EXTENSION,

=(SP)
6(5P),=(S5P)
6(SP),=(SP)
6(SP),=(SP)
20(SP),14(SP)
16(SP),12(SP)
20(sP)

16(SP)

10(5P)

PC

;CLEAR WORD 3 OF A

;MOVE WORD 2 OF A

$MOVE WORD 1 OF A

:MOVE RETURN ADDR TO TOP
;MOVE WORD 2 OF B

;MOVE WORD 1 OF B

;CLEAR WORD 4 OF B
;CLEAR WORD 3 OF B
;CLEAR WORD 4 OF A

SEQ 2991

0092



FPU ADD/SUB/MUL/DIV
DoFpDB,

4493
4494
4495
4496
4497
4498
4499
4502
4501
4502
4503
4504
4505
4506
4507
4508
4599
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4523
4524
4525
4526
4527
4528
4529
4530
4531
4532
4533
4534
4535
4536
4537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548

P11

927672
227672
@27672
821700

#27702

027704
927710
027716
927722
927726
827730
027732
827736
827749
27740
827746
02171759
227156
927769
827764
027766
027774
©27776
230004
P3B06
030014
03ee16
930422
¥309026
036032
030036
030040
e39044
p3VA46
#30052
30069
830062
030070
930076
n30102
932110

04=MAY=TT 17:30

832117
pa1114

230416

213746
912737
885737
912637
p¥0463
922626
812637
200423

8327717
sv1404¢
$23737
81465
805737
g91421
823737
191015
832777
921494
213737
800446
295037
985037
290415
832777
sr1e11
95737
21436
$85237
823737
292024
812737
813737
985237
813737
811637

840000

200004
821738
177060
/00004

900004

0008400
001159
801104
901129
801000
poei112

#01184
291106

904009
801210

921106
901166

20001
830146
901102
801162
001110

FPU ADD/SUB/MUL/DIV RANDOM EXER

DOFPDB,P11

4549
4550
45513
4552
4553
4554
4555

M3o114
838120
B32124
930132
230140
238144
¥30140

811637
895037
812737
913777
@13716
P0P¥D2
8OR400

B4-MAY=T77 17339

001112
801170
200001
961102
#01110

151244

000004

151176

°n1102

001104
151140

801110

151176

#1106

901106
221166

091206

RANDOM EXER MACY1t 27(1006)

+«SBTTL

FIERRRRRARBRERNE
;#THIS ROUTINE C
3#AND LOAD THE TEST NU
s#THE SWITCH OPTIONS PROVIDED BY THIS

@4-MAY=77 18118 PAGE
SCOPE HANDLER ROUTINE

SCOPE HANDLER ROUTINE

92

MBER(STSTNM) INTO THE

PP PYT T TT L T T AL L LA A bbb betotoiid
ONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
DISPLAY REG,(DISPLAY<15:9>)
ROUTINE ARE:

SEQ 0293

J#SW14S] LOOP ON TEST
s#SW11=1 INHIBIT ITERATIONS
p#SWO9=1 LOOP ON ERROR
j#SWes=1 LOOP ON TEST IN "SLPTST"
;#CALL
(A SCOPE 33 SCOPE=10T
$SCOPE:
64S:
183 BIT #$BIT14,0SWR ; ;LOOP ON PRESENT TEST?
BNE $OVER s YES IF swid=t
sHRRBRSTART OF CODE FOR THE XOR TESTERN W&
$XTSTR: BR 6s ;3 1F RUNNING ON THE *YOR"® TESTER CHANGE
;3 THIS INSTRUCTION TO A "NOP" (NOP=240)
MOV @4#ERRVEC,=(5P) ;:SAVE THE CONTENTS OF THE ERROR VECTOR
MOV 255 ,@2ERRVEC ;3SET FOR TIMEOUT
TST e4177060 ;3 TIME OUT ON XOR?
MOV (SP)+,@8ERRVEC ; s RESTORE THE ERROR VECTOR
BR $SVLAD $3GO TO THE NEXT TEST
582 cupP (SP)4+,(SP)+ ;;CLEAR THE STACK AFTER A TIME OUT
MOV (SP)+,@sERRVEC ; sRESTORE THE ERROR VECTOR
BR 78 ;3LOOP ON THE PRESENT TEST
6833448 #8END OF CODE FOR THE XOR TESTER#s###
BIT $BITA8,RSWR ; :LOOF ON SPEC, TEST?
BEQ 25 siBR IF NO
CMp SLPTST,STSTNM ON THE RIGHT TEST?
BEQ SOVER BR IF YES
282 TST SERFLG ;1HAS AN ERROR OCCURRED?
BEO 35 ;3BR IF NO
CMp SERMAX, SERFLG ;sMAX, ERRORS FOR THIS TEST OCCURRED?
BHI 3s 33BR IF NO
81T 4BI1T09,RSWR ;3LOOP ON ERROR?
BEC 45 BR IF NO
182 MOV $LPERR, SLPADR ;3SET LOOP ADDRESS TO LAST SCOPE
BR §OVER
453 CLk $ERFLG 3 3ZERO THE ERROR FLAG
CLR $TIMES 3 ;CLEAR THE NUMBER OF ITERATIONS TO MAKE
BR 18 ;sESCAPE TO THE NEXT TEST
383 BIT $BIT11,@SKR ;3 INHIBIT ITERATIONS?
BNE 18 ;1BR IF YES
TST $PASS ;31F FIRST PASS OF PROGRAM
BEQ 1§ H INHIBIT ITERATIONS
INC $ICNT s 3 INCREMENT ITERATION COUNT
cMP $TIMES,SICNT ; sCHECK THE NUMBER OF ITERATIONS MADE
BGE $OVER s3bR IF MORE ITERATION REQUIRED
1s: MOV #1,8ICNT ;;REINITIKLIZE THE ITERATTON COUNTER
MOV §MXCNT, STIMES ;3 SET NUMBER OF ITERATIONS TO DO
§SVLAD: INC §TSTNM 3 3COUNT TEST NUMBERS
MoV $TSTNM,STESTN ;3SET TEST NUMBER IN APT MAILBOX
MOV (SP),SLPADR ;1SAVE SCOPE LOOP ADDRESS

MACT11 27(1006)

201129
151206

$OVER:

SMXCNT:

#4-MAY=77 18318 PAGE
SCOPE HANDLER ROUTINE

MOV
CLEK
MoV
MOV
Mov
RTI
4090

(SP),sLPERR
S$ESCAPE
#1,SERMAX
$TSTNM, @DISPLAY
§LPADR, (SP)

93

:SAVE ERROR LOOP ADDRESS
CLEAR THE ESCAPE FROM ERROR ADDRESS
NLY ALLOW ONE(1) ERROR ON NEXT TEST

i
;3DISPLAY TEST NUMBER
; sFUDGE RETURN ADDRESS

IXES PS

NUMBER OF ITERATIONS

SEQ 9094
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DQFPDB,P11 B4-MAY=T77 17:30

4556

4557

4558

4559

4568

4561

4562

4563

4564

4565

4566

4567

45068

4569

4579 830150

457t 932152 Q12037 002602
4572 30154 010137 902604
4573 230163 012237 992606
4574 232164 910337 9062610
4575 306174 9123437 9Y2612
4576 938174 @10537 902614
4577 €30200 9810637 092616
4578 £302¢4 ¥62737 c0r04s
4579 630212 811637 002620
4580 A39216 P85237 MO1104
4581 930222 841775

4582 930224 813777 001102
4583 pIP232 232777 002090
4584 930242 @014m2

4585 P30242 194401 001172
4586 239246 P0S5237 0A1114
4587 938252 911637 901122
4588 930256 162737 @0eM02
4589 830264 117737 158632
4590 230272 932777 020000
4591 p@3v3ee po1094

4592 P38302 834737 030412
4593 930386 1084421 001177
4594 £30312

4595 932312 122737 peoe01
4536 9308320 sv10a7

4597 930322 113737 Q01116
4598 930330 @04737 031152
4599 930334 (-}

4690 9830335 200

4691 B34336 PBYTTT7

4602 930349 PBST777 150600
4603 930344 100001

4604 930346 2POVR0

4605 932350 932777 00A1000
4696 930356 @r1402

4607 39368 913716 Qo1112
4608 P30364 @BST3T 001174
4699 830370 Pv14082

4610 @30372 813716 Q01170

4611 230376

FPU ADD/SUB/MUL/DIV RANDOM EXER
DQFPDB,P1t R4=MAY=77 17:30

4612 030376 022737 022106
4613 @30404 916801

4614 PIB4G6  TA0AI0

4615 M39419

4616 033419 943242

002616

156714
150704

001122
#1116
150644

001222

830334

150566

MACY11

000242

V4=MAY=77

18318 PAGE

ERROR HANDLER ROUTINE

«SBTTL

ERROR HANDLER ROUTINE

SIRRNNBABARABNERR RN -
s#THIS ROUTINE WILL INCREMENT THe ERROR FLAG AND THE ERROR COUNT,
3#SAVE THE ERROR ITEM NUMBER AND TnHE ARDDRESS OF THE ERROR CALL

;#AND GO TO STYPERR ON FERROR
;#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

3 #SW1S=1
;#5W13=)
jwSWie=1
;#5wag=y

s #CALL

i ERROR

SEKROR?

MOV
MOV
MOV
MoV
MOV
MOV
MOV
ADD
MOV
INC
BEQ
MOV
BIT
BEQ
TYPE
INC
MoV
H
MOVB
BIT
BNE
JSR
TYPE

Ts1

208:

CMPR
BNE
MOVB
JSR
+BYTE
RYTE
228: BR
28: TST
BPL
HALT
BRIT
BEQ
KoV
TST
BEG
MoV

216

382

453

27(10926)

A4=MAY=~TT

94

BB RBER R R RS BRBRRR SR

HALT ON ERROR
INHIBIT ERROR TYPEOUTS
BELL ON ERROR
LOOP ON ERROR
N ; tERRORZEMT AND N=ERROR ITEM NUMBEF
RO, ERFGO ; DISPLAY RP
R1,ERFGY ; R1
R2,EREG2 : R2
R3,ERFG} : R3
R4,EREG4 : R4
RS, ERFGS ;
R6,EREG6 ; GET R6(SP) BEFORE TRAP
#4,ERFG6 H
(SP),EREGT ;s PC => ERROR CALL INSTR
SERFLG ;:SET THE ERROR FLAG
78 ;3DON’T LET THE FLAG GNP TQ ZERO
S§TSTNM,8DISPLAY ;:DISPLAY TEST NUMBER
#BIT1a, 8SWR ;$BELL ON ERROR?
18 ;3NO = SKIP
+8BELL 3 $RING BELL
SERTTL ;3COUNT THE NUMBER OF ERROKRS
(SP), $SERRPC ;:GET ADDRESS OF ERROR INSTRUCTION
#2, SERRPC
@SERRPC,§ITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
#BIT13,@S5WR ;:SKIP TYPEOUT IF SET
208 ;3SKIP TYPEOUTS
PC, STYPERR ;3GO TO USER ERROR ROUTINE
+ SCRLF
$APTENV,SENV ; SRUNNING IN APT MODE
28 ;3NO,SKIF APT ERKOR REPORT
sITEMB, 21§ ;3SET ITEM NUMBER AS ERROK NUMBER
PC,SATY4 ;3REPORT FATAL ERROR Y0 APT
'3
3
228 33APT ERROR LOOP
BSWR ; $HALT ON ERROR
3s SKIP IF CONTINUE
3 :HALT ON ERROR}
¥BITE9, ASWR ;3LOOP ON ERROR SWITCH SET?
4s NO
SLPEKR, (SP) RETURN FOR LOOPING
SESCAPE FOR AN ESCAPE ADDRESS
5$ NONE

S$ESCAPE, (SP)

19:18

ERROR HANDLER ROUTINE

cme

BNE

HALT
683

64s: RTI

#SENDAD,@#42
(3

PAGE

RETURN ADDRESS FOR ESCAPE

33ACT=11 AUTO=ACCEPT?
;3BRANCH IF NO
3 YES

s RETURN

SEQ 4095

SEQ 9996
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DoFeDB,P11

4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
46132
4631
4632
46133
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
4644
46145
4646
4647
4648
4649
4650
4651
4652
4653
4654
4655
4656
4657
4658
4659
4660
4661
4662
4663
4664
4665
4666
4667
4668
4669
4679
4671
4672

38412
930412
#30414
f#30416
230420
230422
#30424
930439

#30432
©30436
#30440
V30442
230444
£30446
2308450
#30452
230454
P30456
830460
830464
w3B4dT0
830472
930474
#30476
839502
838506
930512
930514
830516
930520
830524

d4=MRY-TT 17330

134401
sn1177
210046
P12146
[T 1]
153799
701004

813746
134402
pABASS
an53a0
TR
906300
AVL13)
906392
r963080
poR210Y
0627040
812037
9a1404
104491
LI
104491
104401
#12037
pA1402
184431
#20020
134401
vt7746

001116

801122

901232
830474

901177
#30632
838516

801177
200074

V4eMAY=T77 19218 PAGE
FERROR HANDLER POUTINE
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+SBTTL

ERROR MESSAGE TYPEOUT ROUTINE (MODIFIED SYSMAC)

3#THIS ROUTINE USES THE "ITEM CONTROL BYTE" (SITEMB) TO DETERMINE WHICH

$#ERROR 1S TO BE REPORTED.

IT THEN OBTAINS, FROM THE "ERROR TABLE",

3#($ERRTE) THE ERROR MESSAGE, DATA HEADER, AND DATA VALUES TO PRINT,

$TYPERR:

HOTWRM:

283

3s:

482
S5s2

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(104¢6)

DGFPDB,P1Y

4673
4674
4675
4676
4677
4678
4679
4689
46681
4682
4683
4684
4685
4686
4687
4688
4689
4699
4691
4692
4693
4694
4695
4696
4697
4698
4699
4700
4701
4702
4703

830539
938532
P3I8S36
B3n542
930544
830550
£30552
239554
LELEET
P3NS569
230562
AIBS64
nIBST9
830572
230576
#30600
230602
830626
932616
©30612
930614
piveie
e3062¢
239622
830624
230626
$306130
A30632
N3064H
230646

@4+MAY=77 17230

1844n2
104401
A17746
104492
184491
e12v01
po1487
813146
184492
[‘LERAR
#d1493
1#4401
ABBTIL
1744091
a12001
ARt 406
012137
#91492
194401
#6000
820761
B126081
#12620
602247
2612086
291122
8920011
P42524
pa241
ne4sel
930652

230630
#00n64

830630

839630
801177

030612

952123 @21440
951122 0350040
809

1481

782

1283
138:
15s:

8s:
983
10§
118:

FORMAT:

TYPE
+WORD
MOV
Moy
CLR
BISB
BNE

MOV
TYPOC

DEC
ASL
ASL
MOV
ASL
ASL
ADD
ADD
MOV
RFQ
TYPE
«WORD
TYPE
TYPE
MOV
BEQ
TYPE
+WORD
TYPE
MOV

Wiz
w2:
W3:
Wa=W9:
Wio:s

PTR TO ASCIZ ERROR MESSAGE, @ IF NONE
PTR TO ASCI1Z DATA HEADER, ¢ 1F NONE
PTR TO DATA VALUES ADDR LIST, @ IF NONE

SEQ 00297

PTR TO OPERAND VALUES ADOR LIST, @ IF NONE
]

ALWAYS

DATA VALUES LIST FORMAT:

OPERAND

8CRLF

R, ~(SP)
R1,=(SP)

R®
@#$ITEMB,Rp
18

$ERRPC, =(5P)

R1,R@
$$ERRTB,RO
(RA)+,28
3

[

+» 8CRLF
2118
(RA)+,48
S8

[}
» $CRLF
@98, =(5P)

A VARIABLE LENGTH LIST OF POINTERS TO
WORDS TO PRINT RS 6 OCTAL DIGITS, LIST
MUST BE TERMINATED BY A ZERO WORD,

VALUES L1ST FORMATS

FIRST WORD 1S ADDRESS OF ASCIZ MESSAGE TO

PRINT AT START OF LINEy; REST OF LIST IS
IN SAME FORMAT AS DATA VALUES LAST

;START WITH MESSAGE PREFIX, HOT OR WARM
:PTR TO "HOT® OR "WARM®

;SAVE RO

$SAVE R1

;PICKUP ITEM INDEX

:

;IF ITEM NUMBER FROM ERROR @,

; JUST TYPE PC OF ERROR

;GET ERROR PC FOR TYPEOUT

;TYPE OCTAL, ALL DIGITS

JEXIT

;ADJUST ERROR 8 FOR TABLE INDEX
OF 20, BYTES/ENTRY

:FORM TABLE PTR

;PICKUP "ERROR MESSAGE" PTR
:SKIP TYPEOUT IF NULL

; TYPE "ERROR MESSAGE®

; "ERROR MESSAGE"™ PTR HERE
;CR & LF

;"TEST # ERR PC" HEADER
;PICKUP "DATA HEADER" PTR
;SKIP TYPEOUT IF NULL
;TYPE "DATA HEADER"

;"DATA HEADER"™ PTR HERE
3CR & LF

; (§TESTN)

@4-MAY=T77 18:i1B PAGE 97
ERROR MESSAGE TYPEOUT ROUTINE (MODIFIED SYSMAC)

TYPOC
TYPE
MOV
TYPOC
TYPE
mov
BEQ
MOV
TYPOC
TST
BEQ
TYPE
BR
TYPE
MoV
BEQ
MOV
BEQ
TYFE
+WORD
BR
MOV
MOV
RTS
+WORD
«WORD
LASCIZ
LASCIZ

JEVEN

108§
898,=(5P)

2108
(RAY+,RY

s
B(R1)+,=(SP)

(R1)

+$CPLF
(R@)+,R1
158
(R1)+,128
138

e

148

(SP)+,Ri
(SP)+,R0

PC

STESTN

$ERRPC

<11>

"TEST % EPR PC

;OCTAL W/ LEADING ZEROS
F<HT>

: (SERRPC)

;OCTAL W/ LEADING ZEROS
$<HT>

:PICKUP "DATA TABLE® PTR
JEXIT IF NULL

;SAVE ,,, FOR TYPEOUT
$TYPE OCTAL, ALL DIGITS
;ANOTHER NUMBER ?

0 - EXIT

sTAB BETWEEN FLEMENTS
;LOOP ON DATA TABLE VECTOR
$END THE LINE

;GET OPERAND LIST PTR
;ALL DONE

$OPFRAND TITLE

$SKIP IF ZERO

;TYPE IT

sFROM HERE

;GO FINISH DATA L1ST
;RESTORE R1

SEQ 0098
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DOFPDB,. P11

4704
4705
4706
47097
47¢8
4709
47190
4711
4712
4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733
4734
4735
4736
4717
4738
4739
4749
47414
4742
4743
4744
4745
4746
4747
4748
4749
4750
4751
4752
4753
4754
4755
4756
4757
4758
4759

FPU ADD/SUB/MUL/DIV RANDOM EXER

230652
832656
$306690
030662
030664
8306606
$3A672
P30700
930702
B83INT1n
f34712
836710
839722
9306724
830732
930734
930736
630740
83p742
83744
#30750
930752
B38756
830760
930764
838766
8308770
8934772
"3v174
231004
p31ea2
®31006
931012
p31014

731020
931024
931026
931032

DQFPDB,.P11

4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4712
4773
4774
4775
4776
411
4778
4779
4780
4791
4782

8310836

#31040
831044
931059
831056
831960
931262
931064
e31079
#31872
A3110a
p31186
#31110
P34
831116
831124
A31126
31139
031132

24=MAY=77 17230

105737
1998002
LLLl L
[L1LET]
210046
817697
122737
so1ot1
132737
pA1435
910637
Pa4737
BOPAGY
132737
01003
112046
BA1AOS
8985726
212602
862716
pP0002
122716
201432
122716
301026
895726
104401
#21177
185837
#a0pI5S
84737
123726
981350
813746

195366
fP2770
084737
195337

891168

e00082
Ll 112}

202100

@3n722
931142

200040

000992
A0U011

/00200

831130

¥3t064
PA1164

901162
feReN1

931064
831130

24=MAY=T77 17230

880770

112716
PR4737
132737
Ba1372
895720
a00724
1957717
199375
116677
122766
831003
125037
2004236
122766
nA1422
105227
LLLL DL
pRR207

200040
A31064
200007

158066

200092
200015

931130

000012

901222

fB1223

001223

@4=MAY=

TYPE ROUTINE

+SBTTL

JRABNARRUBERE RN BB
;#ROUTINE TO TYPF ASCTZ ME,

77 18318

TYPE ROUTINE

PAGE 98 SEQ 9099

FERRBRRE RN L 1]

SSAGE, MESSAGE MUST TERMINATE WITH A @ BYTE,

;#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED,

$NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER,
$FILLS CONTRINS THE NIMBER OF FILLER CHARACTERS REQUIRED,

SFILLC CONTAINS THE CHARACTER TO F1LL AFTER,

3 #NOTE]:
3 #NOTE2:
;s *NOTEJ:
’.
;*CALL3:

3#1) USING A TRAP INSTRUCTION

6182
6281

251
608
3s:

482

MACY11 27(1096)
TYPE ROUTINE

931130

150060
200002

009002

3HORIZON

883
9s:

S$TYPEC:

183

TYPE

TYPE
MESADR

TSTR
BPL
HALT
BR
MOV
MOV
CMPB
BNE
RITB
BFQ
MOV
JSk
+WORD
BITB
BNE
MOVB
BNE
TST
MOV
ADD
RT1
CMEB
BEQ
cMpPB
BNE
TST
TYPE
§CRLF
CLRB
BR
JSF
CMPB
BNE
MoV

DECB
BLT

JSR
DECB

04=-MAY~-

BR
TAL TAB
MOVB
J5R

BITB
BNE

INCB

S$CHARCNT: ,WORD

STYPEX:

RTS

¢ MESADR

S$TPFLG
18

3s

R, =(SP)
R2(SP)Y,RE
#APTENV,SEN

62§
#APTSPOOL, SENVM

628
PR,61S
PC,8ATY3

[
$APTCSUP, $E
[ 141
(RA)+,=(SP)
43

(SP)+
(SP)+,R®
#2,(5P)

#HT, (SP)
s

#CRLF, (SP)
$

5
(SP)+

SCHARCNT
25
PC,$TYPEC
$FILLC, (SP)

23
sNULL, =(SP)

1(sP)

68
PC,$TYPEC
$CHARCNT

77 18318

78
PROCESSOR

* ,(sP)
PC,STYPEC
#7,SCHARCNT

STYPEC
2(SP),@sTPB
#CR,2(5P)
18
S$CHARCNT
S§TYPEX
#LF,2(5P)
$TYPEX
(PC)+

[4

pC

v

NVM

+

PAGE

;sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

RUNNING IN APT MODE

N0,GO CHECK FOR APT CONSOLE

SPOOL MESSAGE TO APT

NO,GO CHECK FOR CONSOLE

;SETUP MESSAGE. ADDRESS FOR APT

;:SPOOL MESSAGE TO APT

; sMESSAGE ADDRESS

:3APT CONSOLE SUPPRESSED

;3YES,SKIP TYPE OUT

;3PUSH CHARACTER TO BF TYPED ONTO STACK
3BR JF IT ISN°T THE TERMINATOR

s IF TERMINATOR POP IT OFF THE STACK
{RESTORE RO

$ADJUST RETURN PC
;
l

;
$GET ADDRESS OF ASCIZ STRING
?
H
i

N1 %0 e w0 we v we v v e v

:
H
H
H
H
H

BRANCH IF <HT>
;sBRANCH IF NOT <CRLF>

33POP  <CR><LF> EQUIV
$3TYPE A CR AND LF

sCLEAR CHARACTER COUNT

$GET NEXT CHARACTER

GO TYPE THIS CHARACTER

;1S IT TIME FOR FILLER CHARS.?
s IF NO GO GET NEXT4CHAR,

sGET # OF FILLFR CHARS, NEEDED
s AND THE NULL CHAR,

;DOES A NULL NEED TO BE TYPED?
3BR IF NO=-=GO POP THE NULL OFF OF STACK
3GO TYPE A NULL

;DO NOT COUNT AS A COUNT

R TR

99 SEQ 2100

;sLooP

REPLACE TAB WITH SPACE

TYPE A SPACE

BRANCH IF NOT AT

TAB STOP

POP SPACE OFF STACK

GET NEXT CHARACTER

WwAIT UNTIL PRINTER IS READX

;3LOAD CHAR TO RE TYPED INTO DATA REG,
:31S CHARACTER A CARRTAGE RETURN?

; sBRANCH IF NO

331 YES==CLFAR CHARACTER COUNT

s sEXIT

;215 CHARACTER A LINE FEED?

; 1BRANCH IF YES

;COUNT THE CHARACTER

sCHARACTER COUNT STORAGE
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DOFPDB, P11 24=MAY=77 17130

4783

4764

4785

4786 931131 112737 900001
4787 @31142 112737 000001
4788 831150 BA240)

4789 B31152 112737 0a2veoL
4790 031162

4791 31168 919846

4792 PII162 PI1D146

4793 931164 195737 031376
4794 831170 801453

4795 #31172 122737 099901
4796 B312¢p BA1A31

4797 @31202 132737 @001EY
4798 931217 801425

4799 #31212 917620 02004
4820 831215 062766 PA0AP02
4841 831224 805737 001202
4802 931230 @A137S

4893 031232 818037 001216
4804 831236 1085729

4805 £31240 PP1376

4806 931242 163722 901216
4807 P31246  PB6280

4808 £31250 019037 001220
4809 #31254 $12737 000004
4810 831262 pANS1)

4811 831264 917637 000004
4812 931272 62766 808002
4813 31300 B13746 177776
4814 9831394 PPIT3IT 930652
4815  @31310  BP0ARA

4016 031312

4817 31312 195737 031400
4818 231316 @21416

4819 231320 905737 001222
4820 £31324 BA1413

4821 31326 #5737 901202
4822 931332 801375

4823 31334 017637 200004
4824 @31342 p62766 002002
4825 £31350 PRS237 001262
4826 @31354 105037 031409
4827 ©31368 195037 031377
4828 931364 105037 031376
4829 631370 @12601

4830 031372 B12600

4831 931374 20n207

4832 031376 202

4833 931377 209

4834  @31440 200

4835 pI1402

4836 248200

4837 802001

4838 AN0120

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1086)

DOFPDB,P1 1 B4=MAY=T77 17130

4839 300040

MACY11 27(1006)

031400
831376

g3l 400

901222

PR1223

2AR004

01202

831312
000094

ga1204
200004

P4=MAY=T7

19:18

APT COMMUNICATIONS ROUTINE

«SBTTL

PAGE

100

ADPT COMMUNICATIONS ROUTINE

;,i.l.ll..i.d...ll.!‘.&‘.“.l...0'0'.Ql!.l.l'l.“"""..‘ili!.&l.‘

SATY1: MOVR #1,8FFLG
SATY3: MOVR  91,SMFLG
BR SATYC
SATY4: MOVR #1,8FFLG
SATYC:
MOV RO, =(SP)
MoV K1,=(SP)
TSTB  $MFLG
BFQ 5%
cHpB SAPTENV, SENV
BNE 3s
BITB $APTSPOOL, SENVM
BEQ 38
MOV 84(SP), RO
ADD 12,4(SP)
181 ST §MSGTYPF
BNE 1s
MoV R, SHSGAD
282 TSTH (vo) ¢
BNE 28
suB $MSGAD, RO
ASk R
MOV RU, SMSGLGT
MoV 14, SMSGTYPE
BR 5§
3s: MOV P4(SP), 48
ADD 12,4(5P)
MoV 177776 =(SP)
ISk PC, $TYPE
4s: LWORD @
583
1083 TSTB  S$FFLG
BFQ 128
ST SENV
BEQ 128
1183 TST sMSGTYPE
BNE 18
MoV @4(SP),SFATAL
ADD 12, 4(5P)
INC SMSGTYPE
128: CLRB $FFLG
CLRB  SLFLG
CLKB  $MFLG
HOV (SP)+,R1
MOV (SP)+,Re
RTS C
SMFLG: JRYTE o
SLFLG: LBYTE @
$FFLG: .BYTE @
LEVEN
APTSIZE=20¢
APTENV=001
APTSPOOL=106
@4-MAY=77 18318 PAGE

APT COMMUNICATIONS ROUTINE

APTCSUP=04Y

;3 TO REPORT FATAL ERROR
;3TO TYPE A MESSAGE

;3TO ONLY REPORT FATAL FERROR

;:PUSH Rp ON STACK
$1PUSH R1 ON STACK
:3SHOULD TYPE A MESSAGE?
$:IF NOT: BR
+3OPERATING UNDER APT?
$31F NOT: BR
+3SHOULD SPOOL MESSAGES?
$:IF NOT: BR
+:GET MESSAGE ADDR,

;:BUMP RETURN ADDR,
EE IF DONE W/ LAST XMISSION?
F NOT: WAIT
UT ADDR IN MAILBOX
IND END OF MFSSAGE

m T = »

;;SUB START OF MESSAGE

$$GET MESSAGE LNGTH IN WORDS

$3PUT LENGTH IN MAILBOX

;1TELL APT TO TAKE MSG,

;3PUT MSG ADDR IN JSR LINKAGE
;3BUMP RETURN ADDPESS

;sPUSH 177776 ON STACK

;3CALL TYPE MACRO

;3SHOULD REPORT FATAL ERROR?
:3IF NOT: PR

;RUNNING UNDER APT?

$:1F NOT: BR
X

FINISHED LAST MESSAGE?
3 WAIT

3 ;BUMP RETURN ADDR,
;3 TELL APT TO TAKE ERROFR
CLEAR FATAL FLAG

CLEAR LOG FLAG

CLEAR MESSAGE FLAG

POP STACK INTO R

POP STACK INTO Ro

: $RETURN

::MESSG. FLAG

;3LOG FLAG

:iFATAL FLAG

101

SEQ 92101

SEQ 0102
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DOFPDB.P11

4849
4841
4842
4843
4844
4845
4846
4847
4648
4849
4850
4851
4852
4853
4854
4855
4856
4857
4858
4859
4860
4861
4862
4863
4864
4865
4866
4867
4868
4869
4870
4871
4872
4873
4874
4875
4876
4877
4878
4879
4880
4881
4882
4883
4864
4885
4886
4887
4088
4989
4890
4891
4892
4893
4894
4895

931402
p31406
931414
931420
931424
931426
931434
931442
@31450
831452
#31454
231456
831462
931464
031470
931474
$31500
831504
#31506
931510
831512
831514
031516
831529
931522
031524
831530
831532
231536
A31540
$#31542

34-MaY=T77 17130

017646
116637
112637
862716
ABB4AB6
112737
112737
112737
pi1else
P10446
#16546
113704
205494
862704
119437
113704
916695
8053913
9096125
p20404
9061905
626125
#P6195
#105a3
po61@3
185337
100316
e42723
891002
ges7ad
281403

200000
200001
f31627
8099902

900001

oepens
200005

931627
000006
931626

A31625
900212

031626
177770

831625

$31625
931627
931624

P4=MAY=T7
BINARY TO OCTAL (ASCIT) AND TYPE

18318

PAGE 102

+SBTTL RINARY TO OCTAL (RSCII1) AND TYPE

IR EA R AR RN RR R BP RS G BB B B R BN BB G R BRI RN RN AR AR R AR RIRRERRRRRRE RS RBE
;#THIS ROUTINE IS USED TO CHANGE A 16=BIT BINARY NUMBFR TO A 6=DIGIT

3#OCTAL (ASCII) NUMBER AND TYPE IT,
;#8TYPOS=-==ENTER HERE T0O SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

;#*CALL:

e

3#8TYPON====ENTER HERE TO TYPE OUT WITH

Mov

TYPOS
+BYTE
+BYTE

NUM, «(SP)

N
M

1 #8TYPOS OR S$TYPOC

3 #CALL:
I
(A4

MOV
TYPON

NUM, =(SP)

NUMBER TO BE' TYPED
CALL FOR TYPEOUT
N
L

H
;
H
H

o ne me we

1 OR ©

;311=TYPE LEADING ZEROS .
;;0=SUPPRESS LEADING ZEROS

;3NUMBER TO BE TYPED
;3CALL FOR TYPEOUT

3
H
3#$§TYPOC===ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

s#CALL:
I
X3

$TYPOS:

§TYPOC:

STYPON?

1§62

282

383

FPU ADD/SUB/MUL/DIV RANDOM FXER MACYt1 27(1006)

DQFPDB,P11

J4-MAYTT 17330

fR5204

4896 931544
4897 P31546
4898 931552
4899 @31556
4993 931562
4991 31566
4902 831572
4903 931574
49904 pI31576
4905 831609
4926 P31602
4907 P31684
4908 ©31606
4999 0931614
4910 831616
4911 831622
4912 ©31622
4913 031623
4914 931624
4915 P31625
4916 D31626

©52723
p52703
112337
194401
105337
fv3347
pa24@2
ra5204
peBT44
812685
812604
812683
P16666
P12616
pO2E0O2

[.I'T]

L1

[-L-T)

490
200209

200060
0200040
931622
231622
931624

PRBVB2

2n0de4

453
583

182

682

$OCNT:
$OFILL:
$OMODE:

MOV NUM, = (SP) ; sNUMBER TO BE TYPED
TYPOC ;$CALL FOR TYPEOUT
MOV a(sp),=(sp) ; sPICKUP THE MODE
MOVB 1(SP),$AFILL $sLOAD ZEPO FILL SWITCH
Move (SP)+,50MODE+1 ;;NUMBER OF DIGITS TQ TYPF
ADD *#2,(SP) $ sADJUST RETURN ADDRESS
BR $TYPON
Movse #1,80FILL ;3SET THE ZERO FILL SWITCH
MOVB #6,50MONE+1 ;3SET FOR SIX(6) D1GITS
MOVB #5,80CNT ;38ET THE ITERATION COUNT
MOV R3,=(SP) 33 SAVE R3
MOV R4,=(SP) ;s 3SAVE R4
MOV R5,=(SP) ;$SAVE RS
MOvE $OMODE+) , R4 ;3GET THE NUMBER OF DIGITS TO TYPE
NEG R4
ADD 36,R4 SUBTRACT IT FOR MAX,
MOVB R4, SOMODE SAVE IT FOR USE
MOVR $OFILL, R4 GET THE ZFRO FILL SWITCH
MOV 12(SP),R5 PICKUP THE INPUT NUMBER
CLR R3 ;sCLEAR THE OUTPUT WORD
ROL RS 3 sROTATE MSB INTO "C"
BR 3s GO DO MsB
ROL RS FORM THIS DIGIT
ROL kS
ROL RS
MoV RS,R3
ROL R3 $3GET LSB OF THIS DIGIT
DECB $OMODF ;3 TYPE THIS DIGIT?
BPL 78 ;3BR IF NO
BI1C $177770.R3 3 3GET RID OF JUNK
BNE 43 ;3 TEST FOR @
TST R4
BEQ 58
94~MAY=77 18:18 PAGE 103
BINARY TO OCTAL (ASCIT) AND TYPE
INC R4 ;:DON’T SUPPRESS ANYMORE @’S
BIS $°0,R} MAKE THIS DIGIT ASCII
BIS #° ,R3 ;3MAKE ASCII IF NOT ALREADY
MOVB R3, RS ; 1SAVE FOR TYPING
TYPE 88 O TYPE THIS DIGIT
DECSH SOCNT OUNT BY 1
BGT 28 R 1F MORE TO DO
BLT (13 R IF DONE
INC R4 NSURE LAST DIGIT ISN’T AR BLANK
BR 28 3GO DO THE LAST DIGIT
MOV (SP)+,RS ESTORE RS
MOV (SP)+,R4 ESTURE R4
MOV (S5P)+,R3 ESTORE R3
nov 2(SP),4(5P) ET THE STACK FOR RETURNING
MOV (SP)Y+, (5P)
RTI 3 s RETURN
+RYTE 14 ;3STORAGE FOR ASCIl DIGIT
+BYTE 14 ;s TERMINATOR FOR TYPE ROUTINE
+BYTE ] ;30CTAL DIGIT COUNTER
+BYTE [ ;12ERO FILL SWITCH
« WORD "] ; sNUMBER OF DIGITS TO TYPE

1 TO 6 FOR NUMBER OF DIGITS TO TYPE

THE SAME PARAMETERS AS THE LAST

SEQ @103

SEQ ate4



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1t 27(1006) @4-MAY-T77 18:18 PAGE 104 SEQ @185
DOFPDB.P11 04<MAY~T7 17330 TRAP DECODER

4917 +SBTTL TRAP DECODER

491R

4919 PRI TR R R 2 R L 222 S a bt (223

4920 'OTHIS ROUTTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP" INSTRUCTION

4921 ;#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS

4922 ;#OF THF DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL

4923 ;#GO TO THAT ROUTINE,

4924

4925 931634 9812046 STRAP: MOV RO, ~-(SP) $3SAVF RO

4926 @31632 P16600 @Qede2 MOV 2(SP),R0 ;2GET TRAP ADDRESS

4927 #31636 PB5742 TST =(R9) 3 ;BACKUP BY 2

4928 £31649 111002 MOVB (RO}, RA 33GET RIGHT BYTE OF TRAP

4929 931642 PO633Y ASL RO ;3POSITION FOR INDEXING

4930 31644 P1600B 831664 Mov $TRPAD(RG),R®  ;;INDEX TO TABLE

4931 931653 POP200 RTS RY 3:G0 TO ROUTINE

4932

4933

4934 33 THIS IS USE TO HANDLE THE “GETPRI" MACRO

4935

4936 931652 B11646 §TRAP2: MOV (sp),=(SP) ; $MOVE THE pC DOWN

4937 ©31654 P16666 000004 000002 MoV 4(SP),2(SP) ; IMOVE THE PSW DOWN

4938 931662 POIVA2 RTI ; sRESTORE THE PSW

4939

4940 .SBTTL TRAP TABLE

4941

4942 ;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED

4943 s#BY THE "TRAP" INSTRUCTION,

4944

4945 H ROUTINE

4946 ; bl

4947 31664 PpIL6S2 S§TRPAD: .WORD $TRAP?

4948 P3ILI666 PIV652 $TYPE 1 ;CALLSTYPE TRAP+1(104401) TTY TYPEQUT ROUTINE

4949 #1670 @31426 $TYPOC 3;CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)

4952 @31672 p31482 $TYPOS ;;CALL=TYPOS TRAP+3(1044¢3) TYPE OCTAL NUMBER (NO LEADING ZEROS)

4951 931674 831442 S$TYPON 3;CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)

4952

4953
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) @4-MAY=77 1B:18 PAGE 15 SEQ 2106
DQFPDR,P11 B4=MAY=77 17338 POWER DOWN AND UP ROUTINES

4954 +SBTTL POWER DOWN AND TP ROUTINES

4955

4956 RN R R R AR IR AR R PR RN B R R RS R R R R IR R R R R R R R R R R AR R AR AR ARRRRRR D

4957 sPOWER DOWN ROUTINE

4958 31676 812737 032050 0@0024 SPWRDN: MOV #$ILLUP,@#PWRVEC 3;SET FOR FAST UP

4959 @31704 ©12737 040340 000026 MOV #340,38PWRVEC+2 ;;PRIO:7

4965 M3I1T12 P10046 MOV R, =(SP) ;$PUSH Rg ON STACK

4961 ©93171¢ P1O140 MOV R1,~(SP) ;:PUSH R1 ON STACK

4962 831716 9810246 MOV R2,=(SP) ;sPUSH R2 ON STACK

4963 931722 p10346 MOV R3,=(5P) ; sPUSH R3 ON STACK

4964 931722 @13446 MOV R4, -(SP) ;7PUSH R4 ON STACK

4965 B31724 P10546 MOV RS, =(SP) ;sPUSH RS ON STACK

4966 ©31726 P17746 147212 MOV @SWR, «(SP) 33PUSH ASWR ON STACK

4967 P31732 p10637 032054 MOV 8P, $SAVR6 ; 1SAVE SP

4968 31736 912737 @31758 Q00024 MoV $$PWRUP,@¥PWRVEC ;3SET UP VECTOR

4969 931744 po0OOY HALT

4972 931746 9008776 BR -2 ;s sHANG UP

4971

4972 R L L it d i

4973 3 POWER UP ROUTINE

4974 83175¢ ©12737 032050 000024 EPWRUP: MOV #SILLUP, @¥PWRVEC ;;SET FOR FAST DOWN

4975 ®31756 @13706 032054 MOV $SAVRA, SP ;3GET sP

4976 @31762 05037 032054 CLR $SAVR6 ;sWAIT LOOP FOR THE TTY

4977 $31766 2085237 032054 183 INC §SAVR6 ;3wAIT FOR THE INC

4978 #31772 901375 BNE 18 330F  WORD

4979 231774 911600 MOV (SP),r@ ;GET SAVED SWR OFF STACK

4987 31776 876680 POB226 MED 226 ;RESTORE SWR CONTENTS

498t @32002 ©12677 147136 MOV (SP)+,@SWR ;3POP STACK INTO @SWR

4982 @32096 B12605 MoV (SP)+,RS ;3POP STACK INTO RS

4983 932010 912604 MOV (SP)+,R4 ;:POP STACK INTO R4

4984 932012 p12603 MOV (SP)+,R3 ;sPOP STACK INTO R3

4985 932014 12692 MOV (SPY+,R2 ;3POP STACK INTO R2

4986 932016 812601 MOV (SP)+,R1 ;3 POP STACK INTO R]

4987 832020 912609 MOV (SP)+,Ri 33 POP STACK INTO

4988 p32022 212737 @31676 0280024 MOV JSPHRDN,BUPHRVEC 3;SeT UP THE POHER DOWN VECTOR

4989 9832032 812737 ©Ne34n  BBLO26 MOV #340,@8PWRVEC+2 ;;PRIO:T

4999 @32036 104401 TYPE ;REPORT THE POWER FAILURE

4991 P32040 @32056 $PWRMG: ,WORD SPOWER 3 sPOWER FAIL MESSAGE POINTER

4992 932042 012716 MOV (PC)+,(SP) ; $RESTART AT START

4993 332044 Q03000 §PWRAD: ,WORD START 3 sRESTART ADDRESS

4994 932046 pAR@A2 RTI

4995 P3I20S0  PURVBO $ILLUP: HALT ; s THE POWER UP SEWUENCE WAS STARTED

4996 932052 900776 BR =2 ;3 BEFORE THE POWER DOWN WAS COMPLETE

4997 932054 0200000 §SAVR6: @ ;:PUT THE SP HERE

4998 2320%6 905815 047520 842527 SPOWFR: ,ASCIZ <{5><{2>"POWER"
4999 932064 pOA122
Sana +EVEN



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(104d6)

DQFPDB P11

5001
5002
59093
5004
5005
5006
5007
5008
5009
5010
5011
5012
5013
5014
5015
5016
5017
5018
5019
Sn20
5021
5022
5923
5924
50825
5026
5027
5028
5029
5030
5031

5932
Se33
5034
5235
5036
5037
50138
5@39
5049
Sa41

5042
5843
5044
5045
5046
5047
5048
5049
5859
5051
5052
5053
5954
5955
50856

FPU ADD/SUB/MUL/DIV RANDOM EXER

DQFPDB,P11 B4-MAYLTT 17:30

5057
5058
5059
5060
5061
5862
5063
5064
5065
5066
5067
5068
5069
5074
5671
50872
5073
5074
5075
5076
5e117
5078
5079
5089
5081
5082
5083
Se84
50885
5086
5887
Sens8
5089
5090
5091
5092
5093
5094
5295
5096
5097
5098
5099
5140
51014
5102
5103
5104
5105
5106
5107
5108
5109
5118
5111
5112

8321066
932074
?32102

932193
#32110
832116
®32124
232132
932140
932146
932154
932162
932170
832175
832202
832210
832216
932224
932232
832235
232242
932250
232256
232264
732272
£#32275
832302
#32319
#32316
$32324
832325
232332
32342
A32346
932354
9321385
932362
832370
£32376
832404
v32405
$532412
832420
232426
932434
»32435
n32442
M32450
832456
932464
832472

M32see
©¥32506
832514
832522
®32524
932532
932540
832545
¥325S2
832560
832566
832574
732602
832607
$32614
832622
832639
932636
232644
832651
232656
832664
932672
#32700
232706
832713
#32728
832726
732734
#32742
83275¢
832756
032761
932766
932774
#33202
£33006
#33014
833022
833030
933033
933040
033046
£33054
933060
933066
#33074
#33102
833105
233112
e33120
933126
833132
P33140
933146
833154

Q4=-MAY-T77 17:38

P47519
#40527
P00

186
8223185
p44503
B82005S
851105
$¥26504
P42449
851511
$43a40
851122

106
#20185
p34503
820055
952114
851117

124
228105
244593
820955
052114
251117

121
942057
242522
242440

(21

123
@42057
842522
942440

aea

115
p42057
842522
n42440

209

194
942057
842522
p42440

eny

125
841505
246126
#4351
p52116
826124

851117
p42116
44524
poo147
Baztol
043040
951122

123
829055
251145
952515
#43040
851122

1814
222055
p51105
es2101
843219
P51122

123
9208955
851195
852515
943040
p51122

124
822055
851185
p42101
P43040
942585
851117

123
920055
842506
047522
#52515
2843040
240505
851117

184
8298255
942506
947522
842101
943040
240505
es1117

123
829055
842506
247522
#52515
843049
249505
#St117

835124
046522

946455
854105
942523
V50106
947522
047515
942530
©#51105
951520
¥51117
946455
854105
042523
042522
¥42440

A
046455
254105
942523
»42522
¥42440

200
842184
920051
$52523
951122

041125
920051
952523
851122

246125
820051
752523
»51122

253111
920051
852523
851122

p42516
042524
940517
50040
852047
44440

¥42105
p41440
852516

943104
©¥51529
251117
041125
050106
847522
043114
051520
051117
¥53111
050106
247522
742104
851520
pS1117
n41125
850106
047522
042114
95152@
851117
253111
A52106
947522
A43104
041505
0942440

299
#41125
342506
¥201061
200122
243114
941505
942440

090
853111
942506
820101
800122
g42104
741505
842440

200
041125
942506
920101
000122
942114
041508
042440

000

000040
920072

942117
851105
820122
920123
000122
042504
941522
026440
842440

299
042117
851105
920122
952523
251122

042117
851105
920122
952523
951122

843059
220055
252114
251117

043259
320955
#52114
851117

943050
920055
852114
as1117

@¥43450
#20055
952114
851117

950130
020104
044524
244517
240522
247107

MACY11

040440
247117
247111

026440
042440

(:1:1"]
020106
#29123
800122
026440
942440

2090
920106
220123
878122
026440
042440

000
220104
920123
900122
926449
242440

(1]
920104
82012}
000122
026440
043057
951122

820106
927503
951105

026440
843057
951122

020106
927503
251105

026440
943057
851122

020104
82750e3
951103

0264490
943057
$51122

«SBTTL

ASCHOTS

ASCWRM}

EMA:

EMB:

EMC:

EMD:

EME:

EMF:

EMG:

EMH:

EMI:

27(10¢6)

ERROR MESSAGES,

EMJ:

EMK:

EML:

EMM:

EMN:

EMO2

EMP?

EMQ:

EMR:

EMS:

EMT:

EMUS

EMV:

EMW3

EMX:

G4=MAY=77
ERROR MESSAGES,

18318 PAGE
DATA HEADERS,

196

DATA VECTORS,

SEQ 9107
OPERAND VECTORS, ETC

ERROP MESSAGES, DATA HEADERS, DATA VECTORS, OPERAND VﬁCTORS, ETC

sMESSAGE PREFTIX

«AsCIZ
+ASCIZ

"HOT:

"WARM:

FLOATING POINT TRAP, IGNORED AND CONTINUING"

$ERROR MESSAGES HERE

LASCIZ "F<MODE EXERCISER = FPS FERROR"
LASCIZ "D=MODE EXERCISER = FPS ERROR”
JASCIZ "F«MODE EXERCISER = RESULT ERROR"
LASCIZ "D-MODE EXERCISER = RESULT ERROR"
LASCIZ ™“ADD(F/D) - RESULT FERROR"

L ASCIZ *"SUB(F/D) - RESULT ERROR"

JASCIZ "“MUL(F/D) - RESULT ERROR"

LASC1Z "DIV(F/D) - RESULT ERROR"

JASCIZ "UNEXPECTED

A4-MAY-77 18:18 PAGE 107

JASCIZ

+ASCIZ

.ASCIZ

JASCIZ

+ASCIZ

LASCIZ

.ASCIZ

.ASCIZ

.ASClZ

+ASCI2

JASCIZ

ASCIZ

JASCIZ

+ASCLZ

JASCIZ

DATA HEADERS,

"ADDF

"SUBF

"MULF

"DIVF

"ADDD

"suBD

"MULD

"D1VD

"ADDF

"SUBF

"MULF

"DIVF

"ADDD

" SUBD

"MULD

DATA VECTORS,

Fps ERROR"

FpPs ERROR"

FPS ERROR"

FPSs ERROR"

FPS ERROR"

FPS ERROP"

FpSs ERROR"

Fps ERROR"

FEC/FEA

FEC/FERA

FEC/FER

FEC/FEA

FEC/FEA

FEC/FEA

FEC/FEA

ERROR"

ERROR"

ERROR"

ERROR"

ERROR"

ERROR"

ERROR"

SEQ @108
OPERAND VECTORS, ETC

TNy



FPU ADD/SUB/MUL/DIV RANDOM EXER MACYi1 27(1@@6)

DQFPDB,PHI

5113
5114
5115
5116
5117
5118
5119
5120
5121
5122
5123
5124
5125
5126
5127
5128
5129
51390
5131
5132
5133
5134
5135
$136
5137
5138
5139
5t40
5141
S142
5143
S144
5145
5146
5147
S$148
5149
5159
5151
5152
5153
5154
5155
5156
5157
5158
5159
5160
5161
5162
5163
5164
516S
5166
5167
5168

FPU ADD/SUB/MUL/DIV RANDOM EXER

DQFPDB, P11 J4-MAY=T7 17230

5169
5178
S171
5172
5173
5174
5175
5176
5177
5178
5179
5180
5181
5182
5183
5184
5185
5186
5187
5188
5189
5199
5191
5192
5193
5194
5195
5196
5197
5198
5199
5202
5201
5202
5283
5204
5205
5206
5207
5208
5209
5212
5211
5212
5213
5214
5215
5216
5217

933157
@33164
833172
933200

933204
833212
833220
833226
833234
933242
833250
#332%56
033264
833272
®33300
933306
833314
233322
#33330
933336
833344
933352
$33354
933362
933370
833376
833404
833412
933420
933426
933433
$33440
833440
233454
#33462
933470

03347¢
933592
#33510
$33514
933522
$33526
833534
933536
9333544
933580
833586
$33564

833572
933600
933606
033614
933622
833630
#33632
933649
933642
@33650
933652
833660
#33662
933670
f33672
833703
#33782
933710
233712
833720
£33722
933730
833736
#33741
933752
933769
233766
933774
?34002
934010
234016
634024

B#349032
p34049
834042
p34050
734052
234069
834066
8340874
934102
#34110

B4-MAY=TT 17230

104
820055
842506
047522

254105
841522
826455
p41535
926455
042522
p42105
926455
926455
9508130
826504
926455
#26411
926455
242522
242105
826455
#a90855
246117
paT41L
804523
#20011
043049
943044
843044
943044

185
943055
853143
9501132
B40505
942047

933474
902403
PV2402
PP2366
802416
202419
892416
P02424
282406
892414
092379
202364
802492

8340832
202432
834042
#v2442
834232
P20O200
934042
900000
834052
[LL.IIT]
834060
#0000
P34066
890009
¥34074
[LLLLE]
@#34110
pRVBOD
834182
002097
834052
8A2452
34862
§224062
934066
pB2472
34074
982502
834119
PB2512
234102
#02522

pa7514
sU2811
844519
200011
p50117
850117
L123%)
850117
852117
8598117

9089001

853111
942506
020101
208122

923520
923526
©42455
042524
926411
942503
826455
026455
026455
941508
926455
026455
826455
026455
042503
926455
926455

020104
042114
843040
842506
840505
951520
941505
840585
250130
841505
042047
842047
851055

200

802362
802364
990090
8e2420
200000
802420

202410
a00000
802372
902366
802404

002426
002434
202436
802444
902426

902436
802446
902456
002466
802476
882506
Pe2516

002446
902454
002456
002464
602466
902474
992476
902504
802526
802514
#2516
802524

852516
952516

235061
835062
935063
035064
835066
835065

920104
827503
251105

204504
230104
950130
026504
026455
853111
0002355
026455
042455
942524
026455
026455
826455
926455
253111
826455
226455

941520
850040
831520
804503
920011
820011
920011

200
842047
251055
B42411
043055
853103

0009900
202404

202406
202422
802412

2921362
002400
000900

MACY1Y

ev2430
[ LLLlLd
802440
0003300
202430

002444
902450
802469
802470
@a2509
202514
002520

2024502
2000309
002462
290902
202470
2000030
902500
P00GRA0
202510
220300
802520
200000

835115
835115

8eeo11
200011
209011
000011
900011
000011

P4«MAY~-77 18:18 PAGE 108

ce wmvmsesmesnRECEIVEDesccanconas

ERROR MESSAGES, DATA HEADERS, DATA VECTORS, OPERAND VECTORS, EIC
EMYs ASCIZ *DIVD -~ FEC/FEA ERROR"
sDATA HEADERS HERE
OHA: .ASCIZ "EXP°D RCV'D"
DHB3 ASCIZ "eeeEXPECTEDw=e «==RECEIVED==="
DHC't JASCIZ "eacececcse-EXPECTEDwe-acae
DHD: JASCIZ "OLD pC OLD PS FPS FEC FEA SFPS
DHE: ASCIZ "EXP’D-FEC-RCV’D EXP’D-FEA=RCV’D"
sDATA VECTORS HERF
LEVEN
DTAS WORD  SFPS,FPS,?
DTB: .WORD  SFEC,FEC,$FEA,FEA, 8
DTD: JWORD  ANS2,ANS2+2,ANS1,ANS1+2,0
DTE: JWORD  ANS2,ANS2+42,ANS2+4,ANS2+6
JWORD  ANS1,ANS1+2,ANS1+4,ANS146,0
DTF: .WORD  FpPPOPC,FPPOPS,FPS,FFC,FEA,§FPS,S$FLC,$FER,Q
27(1006) ©A4=MAY-T77 18318 PAGE 149
ERROR MESSAGES, DATA MEADERS, DATA VECTORS, OPERAND VECTORS, ETC

LOD:

HID:

LOF:

HIF:

OP1F:
OP2F:
OP3F:
OP4F:
OPSF:
OP6F?
OP1ID3
oP2D:
QP3D:
Op4D:
OPSD:

0P6D:

XLOs
XHI:

XOP13
xX0P2:
XoP33
X0P4:
XOP613
X0PS1t

JOPERAND VECTORS HERE

LEVEN

.WORD  XLO,LONUM,LONUM+2,LONUM+4,LONUM+6,0
JWORD  XHI,HINUM,HINUM42,HINUM+4,HINUM+6,0
JWORD  XLO,LONUM,LONUM+2,9

+WORD XHI,HINUM,HINUM+2,0

LWORD  XOP1,0P1,0P1+2,0

+WORD X0P2,0P2,0P2+2,0

+WORD X0P3,0P3,0pP3+42,0

JWORD  XOP4,0P4,0P4¢2,0

+WORD X0P5,0P5,0p5+2,0

+WORD X0P6,0P6,0P6+42,0

JWORD  XOP1,0P1,0P142/0P144,0P1+6,0

+WORD XOP2,0P2,0P242,0P244,0P246,+9

+HWORD XOP3,0P3,0P3+2,0P3+44,0P3+6,9¢

WORD  XOP4,0P4,0p4+2,0P4+4,0p4+6,0

+WORD XOPS,OPS,O0P5+2,0P5+4,0P5+6,@

+WORD XOP6,0P6,0P642,0P644,0P646,9¢

$OPERAND TITLES
LASCIZ "LONUM3"<iy>

JASCIZ "HINUMI"<11>

LASCIZ "OP1:"<ii>
+ASCIZ "OP2:7<11>
LASCIZ "OP3:"<11>
CASCIZ "OP431"<11>
LASCIZ "OP6:"<11>
LASCIZ “OPSi"<11>
3 THE END

+END

SEQ 0109

SFEA"

SEQ 9119



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1t
DOFPDB, P11

ABASE =
ACDW1 3
ACDW2 =
ACPUOP=
ADDCeo
ADDC1H
ADDC?2
ADDC3
ADDC4
ADDCS
ADDC6
ADDC7
ADDCS8
ADDW® =
ADDWi =
ADDW123®
ADDWit=
ADDW12=
ADDWi3z
ADDW14=
ADDW15=
ADDW2 =
ADDW3 =
ADDW4 =
ADDWS =
ADDW6 =
ADDW? =
ADDWB 3
ADDWY =
ADEVCTz
ADEVM =
AEND1
REND12
AEND1)
AEND12
AEND13
AEND14
AEND1S
AEND16
AEND1?
AEND2
AEND22
AEND}
AEND4
AENDS
AEND6
AEND?
AENV =
AENVM =
AERR1
RERR11
AERR12
AERR1S
AERR16
AERR2
AERRS

200000
990030
paeaon
[LELE ]
902526
202530
202532
002534
802536
902540
202542
802544
#22546
230009
LLrDED
2008009
#3090V
LU
PV
900002
200000
200000
800000
P20000
200009
@o0ven
800200
BORPBO
LLLltLd
200002
se200¢e
204102
806456
BY6742
807230
807464
687722
2102130
010556
#11026
804376
211316
PO4624
805062
2085372
945716
026166
BOV000Q
LLLLL D]
#04202
PAL642
907126
P1A106
10414
804266
P#5246

24=MAY=TT 17230

258
258
258
258
4620
463)
4641
4654
46614
467¢
4684
469¢
4708
258
258
258
258
258
258
258
258
258
258
258
258
258
258
258
258
258
258
706
1151
1224
1291
1348
1403
1472
1544
1608
772
1668
829
884
953
1626
1891
258
258
688
1206
1273
1454
1526
754
935

273

570
3372
3372
3372
3372
3372
3372
3372
3372

264

713
1160
1231
1390
1355
1412
1479
1553
1615

781
1677

836

893

969
1835
1098

269

270

692#
1219
1277
1458¢#
1530¢

758%#

939

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1t

DQFPDB,P11

AERR6
AFATAL=
AMADR13=
AMADR2z2
AMADR3=
AMADR43
AMAMS1=
AMAMS 232
AMAMS)=
AMAMS A=
AMSGADs
AMSGLG=
AMSGTY=
AMTYPL=
AMTYP2=
AMTYP33
AMTYP4=
ANS}Y

ANS2

APASS =
APRIORs
APTCSU=
APTENVE

935554
2940000
#202300
83000V
#20200
PORIGY
800099
08P 200
24000y
980000
PB0000
#00000
#INVBY
poaven
[l L0l
B00200
000000
882406

082416

890080
803000
2000490
PPP001

B4=MRY=77 17338

1908
258
258
258
258
258
258
258
258
258
258
258
258
258
258
258
258
4490
779
890«

1928%

1093+

1157«

1232«

1353

1476

1554%

1618

1682

1814

1925+

2043+
2119+
2189+

2262

2397«

2532#

2608

2686+

2762%

2896

In14e

3107+

3205+

3220
4424

1069

1444

1898

2296

2791

3179
258
258

4734

4595

1812
264

266
267
269

27(1006)

3372

3715+
3694+
3717«
3760+
3821
38244
3855«
3902«

7170
1167
1235
13049
13599
14168
1484
1560
1620

785¢
1684

8404

897¢

965
1042
1103

27(1006)

708+
824+
894«
1030+
1095+
1161s
1293+
13984+
1480
1556+
1663
1724+
1818#
1927
2063
2127#
2191
2307»
2401
2534
2612»
2690«
2766%
2898
3034+
3117
3209
3222
678
1129
1516
1954
2365
2857
3211

4795

N4=MAY=T7

3671w

3841w
3844
3901+

11718

14884
1564¢#
1624

16888
969¢

10464
1107

@4=MAY=T7T7 18118
CROSS REFERENCE TABLE == USER SYMROLS

T09*
831%
936%
1031
1696

1162%
1294+
1405%
1481*
1557
1670%
1743%
1860%
1930+
2064
2128%
2194%
2326%
2443
2537+
2613%
2732+
26008
2901 %
3p35%
3118+
3209
3223%
738

1135

1586

1960

2426

2863

3214

48374

710+
832«
955+
1032«
1099+«
1163+
1295+
1406»
1482
1558
1671#
1744+
1867+«
1971+
2065+
2129
2195+
2327
2462w
2538«
2614
2751»
2827w
2943»
39364
3119#
3210%
3224+
744
1198
1592
2026
2432
2926
3216

18:18

PAGE 111
CROSS REFERENCE TABLE =- USER SYMBOLS

PAGE 112

7M1

833+
956+
1933
1100#
1164+#
1296
1407
1485«
1561 %
1672*
1745+
1868%
1990%
2006+
2132#
2196%
2328+«
2463+
2539
2615

2752=
2828«
2962+
30837+
3121»
3211+
32254+
807

1196

1646

2032

2495

2932

5159

T14%
B34

957+
1936+
1101
1165
1297+«
1408%
1527«
1603 %
1673%
1746
1869+
1991+
2067
2133
2197+
2329+
2464+
2542¢
2618#
2753
2829+
2963
3038

31224
3212+
3227

813

1257

1652

2102

2501

2997

5161

755+
837w
958
1037
1104»
1168%
1298
1409+
1546¢
1613%
1674w
1749
1879
1992+
2070%
2134
2198
2330%
2465»
2584w
2660%
2754+
2830
2964+
30414
3123
3213+
3229
862
1263
177
2108
2567
3003

TT4%
879#
961+
1038%
1146%
1207+
1301+
1410
1547»
1611%
1675
1791»
1873#
1993
2071%
2137
2201%
2331
2466%
2683
2679«
2755+
2833
2965
3042
3124
3214
3234
868
1326
1713
2162
2573
3086

T75%
886#
962+
1439+
1153+
1226+
1343%
1413w
1548#
1612%
1678%
1810%
1915+
1996%
2072%
2179»
2240
2334%
2467
26044
2680%
2756
2874
2968%»
3043+
3126
3215+
3234
919
1332
1774
2168
2643
3089

T76%
887
963
1040
1154+
1227»
1356%
1455#%
1549%
1613
1679+
1811%
1922+
1997+
2073+
2186%
2259+
2376%
2470%
2605
2681+«
2759%
2893+
2969%
3044%
3129
3216%
3237«
925
1381
1780
2223
2649
3117

SEQ @111

SEQ 0112

117
BB
966%
1043
1155+
1228+
1351#%
1474%»
1550%
1616%
1680#
1812%
1923+
1998
2074
2187+
2260%
2395+
2512%
2606%
2682
2760%
2894+
29780
3045
3132+
3218+
5159
992
1387
1843
2229
2715
3119

778%
889#
1009+
1086%
1156%
1229
1352+
1475
1551
1617%
1681 %
1813
1924+
2001
2077+
2188#
2261w
2396«
2531%
2607+
2685%
2761w
2895+
2973%
3p48+
3197+
3219+
5163

998

1438

1849

2290

2721

3176
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DQFPDB,P!1

APTSIZs
APTSPOS
ARETY
ARET10
ARET11
ARET12
ARET13
ARET1 4
ARET1S
ARET16
ARET17
ARET?2
ARET20
ARET3
ARET4
ARETS
ARETS
ARET?
ASCHOT
ASCWRM
ASWREG=
ATESTN=
ATSTY
ATST10
ATST11
ATST12
ATST13
ATST14
ATST1S
ATST16
ATST17
ATST2
ATST20
ATST3
ATST4
ATSTS
ATST6
ATST?
AUNIT =
AUSWE =
AVECTis
AVECT23
BGNMES
BlTe =
BIToQ =
BITol =
BITa2 =
BITo) =
BITe4 =
BITeS =
BITe6 =
BITa? =
8I1Te8 =
BITP9 =
BIT1 =
BIT10 =

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(10P06)

800200
900160
803756
906326
9206616
807102
097376
POT624
810062
8103790
810716
904242
211166
904536
884764
905222
835530
926056
932066
032074
280900
P00000
824040
906352
po6700
907164
207422
007650
910144
810452
2108742
024324
f1212
084562
285010
805304
925612
906102
800009
P00P00
[ ILLIE
s00000e
802622
900001
900001
200092
000004
POOALA
900020
890040
800100
920200
900400
891000
povde2
002000

DQFPDB,P11

BIT11
BIT12
BIT13
BIT14
BIT1S
BIT2
BIT)
BIT4
BITS
BIT6
BIT?
BITS
BITY
BPTVECs
CR =
CRLF =
DDPISP =
DEND1
DEND1@
DEND1}
DEND12
DEND13
DEND14
DEND?2
DEND}
DFND4
DENDS
DENDe
DEND7
DERR1
DERR1Y
DERR11
DERR12
DERR13
DERR14
DERR?2
DERR3
DERR4
DERRS
DERP6
DERR?
DHA

DHB

DHC

DHD

DHE
DISPLA
DISPRE
DIVCO
DIVCH
DIVC2
DIVC3
DIVC4
DIVCS
DIVCe
DRET1

P24009
1000V
820000
04000V
100090
800004
P80010
00024
POOO4Q
000104
893290
8904900
PALVAR
o001 4
#3001
8080200
177876
014442
217206
817472
P17766
220274
$20622
014730
215222
215516
016024
P16352
P16660
914342
817044
817372
917656
820152
920460
814626
£15122
915406
215702
#16210
216536
033204
833220
733256
833354
$33433
Do1146
900174
902564
£82566
¥02%70
032572
232574
22576
902609
f14316

Q4=MAY=T7 17330

569
4729
659
1116
1177
1244
1313
1368
1425
1497
1573
7258
1633
794
849
906
979
1056
651
653
258
258
693
1145
1211
1278
1342
1397
1459
1531
1682
759
1662
823
878
940
1013
1085
258
258
258
258
4983
1254
1154
1144
113#
1129
1119
1104
109¢
108%
1074
1064
124¢
1058

@4=MAY=77 173130

1044
1034
1028
1018
1004
1230
1224
1214
1200
119
118%
117
116%
1329
400
418
474
2257
2744
2825
2891
2960
a3
2324
2393
2460
2529
2601
2677
2239
2731
2807
2873
2942
313
2306
2378
2442
2511
2583
2659
298
316
320
349
375
2389
169¢
47912
48010
481
482%
483
4840
485¢
2218

48364
4797
685
11424
1203
12704
13398
13943
14518
1523+
1599+
7514
16394
8204
875
932#
1005
1082
5004¢
Seask
271
262
181
1149
1219
1286
1346

575

125
124
123
122
121
120
119
118
117
116

4583

4537

613
4590
4508

498
4744
238
2264
2749
2832
2940
2967
o4
2333
2409
2469
2536
2610
26°4
2243¢
2735
2811¢
2877
2946+
30174
23ter
2379
24460
251514
2587
2663
3a2
324
328
$1384
378
S48%
556
3379
3379
3379
3379
3379
3379
31379
223618

B4=NAY=TT

18818 PAGE 113

CROSS REFERENCE TABLE = USER SYMBOLS

4838

To4r
12228
1289¢
1470
1542

1704

951
10244

581

4522
4530

633 3260
4605
P4-MAY=77 18318 PAGE 114

CROSS REFERENCE TABLE -~ USER SYMBOLS

643

503
4783

548
2268
2758
2836
29049
2972
3047
2337
2474y
2473
2541
2617
2689

3a6
336

g3
5564

4263
4291
4276
4378+
4381
4367+
4370»

645

Sty

2765

29760
INS1e

2545¢%
2621
2693

354
340
344

3A7

4552¢

4399+
4402%

648 3266

4773 4783

2769¢
358 362 366 379 408 412
417 51224
421 51274
391 395 399 443 S140¢
4582+

51204

SEQ 9113

SEQ 0114
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DQFPDB,.Pt1 J4=MRY=77 17130 CROSS REFERENCE TABLE == USER SYMBOLS
DRET1d ©17822 2702 2728

DRET11 @17346 2778 28V4%

DRET12 £17632 2844 2870

DRET13 208126 2913 ?2939¢

DRET14 2824434 2984 30108

DRET2 014602 2277 2303

DRET3 8159076 2346 2372¢

DRET4 815362 2413 2439

DRETS 215656 2482 2508

DRET6 8106164 2554 2580

DRET? 916512 2630 26564

DSWR = 17757w 464 237 547
DTA 833474 298 382 306 354 358 362 366 370 408 412 5156%
DTB 233502 375 379 383 397 391 398 399 493 5157¢
DTD 933514 316 324 332 340 417 5159#
DTE 933526 320 328 336 344 421 5161¢
DTF 2335590 349 5165

DTST1 p14400 2244 2252 2255
DTST1A ®©17102 2736 27474

DTST11 B17430 2812 2820 2823
DTST12 017714 2878 2886 2889
DTST13 920219 2947 2955 2958#
DTST14 820516 3018 3026 3029¢
DTST2 14664 2311 2319 2322
DTST3 915163 238y 2388 2391%¢
DTST4 P15444 2447 2455 2458%
DTSTS 815749 2516 2524 2527
DTSTé $16246 2588 2596 2599
DTST? $16574 2664 2672 26758
EEND1 ©21204d 3112 3130 3135
EEND2 921662 3202 3235 3240
EERR1 821172 3127 3132

EERR? P21654 3228 3230 3232 3237
EMA 932103 408 5009¢%

EMB 932140 412 S@14#

EMC $32175 417 5919+

EMD 932235 421 5025

EME 932275 316 320 5031
EMF 932325 324 328 503610
EMG 932355 332 336 5041
EMH 832405 340 344 5046
EMI 932435 349 S0S1#

EMJ 932524 298 50611

EMK $32545 3n2 5064

EML 832566 396 5067#

EMM 232607 354 Se704

EMN €32639 358 5073#

EMO 932651 362 5076%

ENP $32672 366 508794

EMQ 932713 370 50824

EMR $32734 375 5085¢#

EMS 832761 379 50894%

EMT 333006 383 5093

EMTVEC= @#00030 135¢ 531 532«
EMU 933033 387 5097

EMV 233069 391 5181

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1046) @4~-MAY=77 18:18 PAGE 116 SEQ @116
DQFPDB,P11 24=MAY=T77 17130 CROSS REFERENCE TABLE == USER SYMBOLS
EMVER1 @01232 2988

EMV@Q2 901256 302y

EMVOG3 92313082 30614

EMVRU4 @01326 311

EMVPQS 921352 3164

EMVOG6 9821376 3200

EMVBOT 901422 324

EMVO19 001446 328¢

EMVOL1 201472 332¢

EMVO12 001516 3364

EMVE13 Ra1542 340

EMVR14 8021566 344»

EMVA15 001612 349%

EMVO16 931636 354

ENVR217 B21662 3584

EMVB20 #91706 362¥

EMVE21 801732 3668

EMVB22 P01756 3708

EMYA23 902002 375%

EMVY24 P02026 379«

EMVE25 922052 3834

EMVR26 922076 387

EMVA27 902122 391

EMV030 032146 395

EMV@31 042172 399

EMVOI2 PB2216 403

EMVR3I P92242 40818

EMVD34 @a2266 412

EMV235 §22312 417

EMVE36 992330 4214

EMW #33165 395 S14S#

EMX 833132 399 5149

EMY 233157 403 5113

EREGO 932602 488¢ 4571

EREG1 A32604 489 4572+

EREG?2 202606 490 4573»

EREG3 082610 4919 4574

EREG4 992612 492 4575+

EREGS 902614 493 4576%

EREG6 822616 4941 4577» 4578+
EREG? 802620 495# 4579%

ERRVEC= popoo4 1289 545 S46% 557% 4513 4514+ 4516# 4519«
ETST1 921076 3106 3110

ETST2 821464 3196 32000

EXPFEA 892376 4364 659% 725+ 794* 849+ 906+ 979# 1856% 1116% 1177+ 1244+ 1313% 1368+

1425+ 1497 1573+ 1633% 16944 17641+ 18304 1885# 1941 s 2013% 2089+ 2149+ 2210+
2277 2346 2413+ 2482+ 2554 2630% 2702% 2778% 2844+ 2913+ 2984% 3827 3847
3905 4086 4097 4128 4279 4373 4384 4405

FER 902366 4320 665+ 700 731w 766 8OO+ 855# 912+ 947 985% 1020 1062% 1122#
1183+ 1218 1250+ 1285 1319+ 1374+ 1431% 1466 1503 1538 1579+ 1639% 1700%
1735 1767+ 1802 1836% 1891+ 1947+ 1982 2019% 2054 2095+ 2155% 2216% 2251
2283» 2318 2352+ 2387 2419« 2454 2488% 2523 2560+ 2595 2636+ 2671 2708%
2743 2784» 2819 2850% 2885 2919+ 2954 299a# 3e2s 3063 3151+ 5157 5165

FEC 992364 431y 664% 694+ 696 730+ 760+ 762 799# 854% 911# 941w 943 984«
1014 1016 1861 1121% 1182+ 1212+ 1214 1249» 1279+ 1281 13184 1373+ 14304

1460+ 1462 1502# 15324+ 1534 1578% 1638+ 1699+ 1729+ 1731 1766% 1796+ 1798
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1835+ 1890+ 1946+ 1976# 1978 2018+ 2048« 2050 2094+ 2154+ 2215 2245+ 2247
2282+ 2312# 2314 2351+ 2381« 2383 2418+ 2440 2450 2487 2517 2519 2559«
2589» 2591 2635+ 2665*% 2667 2707+ 2737+ 2739 2783 2813+ 2815 2849+ 2879+«
2881 2918+ 2948+ 2950 2989+ 3B19# 3e21 3962+ 3150+ 3477 5157 5165

FPPILT £23256 566 3474

FPPOPC 832370 4338 3474 3487 5165

FPPOPS P92372 4341 3475 3486 5165

FPPOSP PO2374 435

FPPVEC= §00244 1504 566+ 567#

FPS 942362 4308 663 686 687 T17# 729 752+ 753 785+ 798# 821« 822 840+«
853« 876+ 877 8974+ 910+ 933e 934 969+ 983« 10064 1007 1046« 1060%
1983+ 1084 1107+ 1120% 1143« 1144 1171 1181+ 1204 1285 1235« 1248+ 1271+
1272 1304w 1317« 1340% 1341 1359+ 1372+ 1395+ 1396 1416 1429+ 14524+ 1453
1488+ 1501 1524+ 1525 1564+ 1577+ 1600+ 1601 1624 1637% 1660 1661 1688+
1698#» 1721 1722 1752+ 1765+ 1788% 1789 1821 # 1834# 1857# 1858 1876% 1889+
1912# 1913 1933+ 1945# 1968# 1969 2004+ 2017+ 2040+ 2041 2080 2093+ 2116

2117 2140» 2153« 2176% 2177 2204+ 2214 2237+ 2238 2268+ 2281 2304 2305

2337« 2350+ 2373 2374 2404 2417+ 2440+ 2441 2473 2486+ 2509+ 2510 2545+
2558+# 2581 2582 2621% 2634+ 2657+ 2658 2693+ 2706+ 2729+ 2730 2769% 2782+
2805+ 2896 2B36# 2848% 2871 2872 2904 2917+ 2940+ 2941 2976w 2988% lotye

3812 3851 3061# 3104% 3105 3135w 3149+ 3194+ 3195 3240% 3476+ 3478 3481
5156 5165

GNS X ssssas U 168 4948 4949 4950 4951

HID 833606 320 328 336 344 5173

HIF 833632 316 324 332 340 5177¢

HINUM 002436 . 4468 667 6790 677 733 736 743 802 805 812 857 860 867
914 917 924 987 990 997 1064 1067 1074 1124 1127 1134 1185

1188 1195 . 1252 1255 1262 1321 1324 1331 1376 1379 1386 1433 1436
1443 158S 1508 1515 1581 15984 1591 1641 1644 1651 1702 1705 1712
1769 1772 1779 1838 1841 1848 1893 1896 1903 1949 1952 1959 2021
2024 2031 2097 2100 2107 2157 2160 2167 2218 2221 2228 2288 2288
2295 2354 2357 2364 2421 2424 2431 249¢ 2493 2500 2562 2565 2572
2638 264y 2648 2710 2713 2720 2786 2789 2796 2852 2855 2062 2921
2924 2931 2992 2995 3002 5173 5177

HOTWRM 830414 651#% 653w 4643

HT s 990011 k1:1] 4742 4783

IOTVEC= po@a29 133¢ 529+ 530«

LF = PpOnBL2 39¢ 498 503 511 4177 4783

LoD 833572 328 328 336 344 51718

LOF 033622 316 324 332 348 5175¢

LONUM 902426 4440 667 669 676 733 735 742 802 804 811 857 859 866
914 916 923 987 989 996 1864 1866 1073 1124 1126 1133 1185

1187 1194 1252 1254 1261 1321 1323 1330 1376 1378 1385 1433 1435
1442 1505 1507 1514 1581 1583 1599 1641 1643 1650 1702 1704 1711
1769 1771 1778 1838 1840 1847 1893 1895 1902 1949 1951 1958 2021
2023 2030 2097 2099 2106 2157 2159 2166 2218 2220 2227 2285 2287
2254 2354 2356 2363 2421 2423 2430 2490 2492 2499 2562 2564 2571
2638 2640 2647 2710 2712 2719 2786 2788 2795 2852 2854 2861 2921
2923 2930 2992 2994 3oot 5171 5175

MED = 976604 1428 580 632 636 646 3259 3267 3273 4980
MEND1 011602 1741 1748 1752¢

MEND1& P14156 2184 2193 2200 22044

MEND2 912076 1808 1817 1821¢

MEND3  €12324 1865 1872 1876%

MEND4 012562 1920 1929 19339

MENDS 913074 1988 1995 2000 20049

FPU ADD/SUB/MUL/DIY RANDOM EXER MACY11 27(1006) @4-MAY=77 {R:18 PAGE 118 SEQ 0118
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MEND6  P13416 2068 2069 2076 20804

MEND? 913666 2124 2131 2136 21400

MERRI  ©115082 1723 17279

MERR2 911766 1790 17949

MERRS  $12746 1970 19748

MERRG 913254 2042 20464

MRET!  #1145¢6 1694 17200

MRET13 914026 2149 21754

MRET2 811742 1761 17874

MRET3 912236 1830 18564

MRET4 212464 1885 1911

MRETS 012722 1941 19671

MRET6 913230 2013 20394

MRETT  ©£13556 2089 21154

MTSTt 011540 1728 1736 1739¢

MTST10 914052 2178 2182%

MTST2  ®12024 1795 1843 1806%

MTST3 812262 1859 1863¢

MTST4  £1251¢ 1914 1918¢

MTSTS 913004 1975 1983 1986%

MTST6 913312 2047 2055 20584

MTST?7  @136@2 2118 21224

MULCA  @92558 472¢ 3376 4004

MULC1  P02552 4734 3376 4935+

MULC2 292554 4748 3376 4091+  4122%

MULC3 802556 475%  337¢ 4094  4125¢

MULC4 982560 4761 3376 4080+

MULCS  @#92562 477¢ 3376 4083

NEWPAS 903450 584 EL13 611% 3329

NWPAS1 992723 5110 618

op1 902446 4480 3966 3075 3096 3154 3165 3186 5179 5191
oP1D 933722 421 51914

OPLF 633642 417 51794

oP2 922456 4504 3068 3076 3097 3156 3170 3189 5181 5193
oP2D 833736 421 51934

0P2F 933652 417 51814

op3 802466 452% 3078 3078 3100 3156 3166 3187 5183 5195
oP3D 833752 421 5195¢

OP3F 833662 417 51834

oP4 802476 4548 3966 3979 3998 3154 3171 319¢ 5185 5197
orP4D 933766 421 5197¢

OPA4F 933672 47 5185%

oP5 9082506 4561 3068 3084 3102 3158 3159 3168 3188 5187 5199
oP5D 934v02 421 51999

OPSF 233702 417 5187#

oP§ 8092516 458% 3079 3871 3080 3099 3158 3161 3173 3191 5189 5201
oP6D 834016 421 52014

OP6F 833712 417 51899

PIRO = 177772 X1}

PIROVEs 200240 1398

PRO = POQ0OO 624

PR1 = 990040 63¢

PR2 = 992100 641

PR3 = 9008140 654

PR4 = P0O0200 661

PRS 3 900240 674
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DQFPDB,P11

PR6
PR7
PS
PSW
PWRVEC=
RAND
RANDL?2

RANDL 4

RESVEC=
RFLAG =
RWHAMI=
SCRLF
SHDR1
SHDR2
SHDR3
SHT
STACK =
START
STATS
STKLMT=
SUBPAS
SVECH
SVEC2
SVEC3
SWR

SWREG
Swe =z
SWpe =
SWa1 =
SWe2 =
SWe3 3
SWo4 =
SWes =
Swee =
SWo7 =
SWog =
SWe9 =
sW1 H]
SWio =
sWiy =
SWi?2 =
SWi13 =
SWi4 =
SWis =
SW2 =
SW3 =
SW4e =
SW5 £
SWé =
SW7 3
SWe =
SW9 2
TBITVE=

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

LLLET )
909340
177776
177776
BB0O24
©82335¢
923342

923332

#0010
Po144
800022
922314
822317
P22664
823055
922312
@31100
$03009
#22122
177774
993516
822230
922254
822272
001144

»AB176
LIl
290001
BOR002
POO004
P02010
PaBO20
900040
800100
020200
/o040
921000
POV002
832000
204009
219004
929000
240909
180909
820004
[ CLLIT]
MoR020
PO9040
pad109
30209
290400
001000
940014

DQFPDB, P11

TKVEC =
TPVEC =
TRAPVES
TRTVEC=
TSTH

TST10
TST11
TST12
TST13
TST14
TST1S
TST16
TST1?
TST2

TST20
TST21
TST22
TST23
TST24
TST2S
TST26
T8T27
TST3

TST30
TST31
TST32
TST33
TST34
TST3S
TST36
TST3?
TST4

TSTdw
TST41
TST42
TST43
TST44
TST4S
TST46
TSTS

TST6

TST?

TYPE

TYPOC 3
TYPON =
TYPOS =
WFLAG =
XHI

XLO
XoP1
XoP2
XOP3
XOP4
XoP5

200060
$00Y64
200034
9d0014
843622
206172
206462
#96746
907242
297479
847726
919234
#10562
e21106
P11032
211322
911606
012102
812330
812566
213974
f13422
804402
®13672
P14162
814446
614742
815226
M15522
2106030
#16356
934630
016664
917242
817476
17772
820300
920626
221204
205866
295374
935722
194401

194402
184404
184403
800344
#34042
934032
934052
934060
934066
p34074
234110

04-MAYTT 17330

684
694
421
439
1344
3500
666
2353
732
2420
129¢
1464
1444
3367
3344
3348
33s2
3365
33¢
172
3319
44
614
3342
3346
3350
237
4522
170
974
87
861
85#
844
834
824
81t
801
79
78¢
964
77
769
758
T4
73
729
953
941
93%
923
91
98
89
884
1309

Q4-MAY=T7 17838

1379
138%
1364
1318
6584
11152
11764
12438
1312
1367
14249
14964
15724
7248
1632#
16934
17608
1829
1884
19400
20124
20884
793
21484
22094
22764
23454
24120
24814
2553¢
26299
8481
2701
27174
28431
29124
2983¢
3e55¢
3143
9054
9784
18554
575
4642
49489
4651
49514
621
1478
5173
5171
5179
5181
5183
5185
5187

533+

583
4663
4990
4673

3360

646
5177
5175
$191
5193
5195
5197
5199

536+

913
2637
986
2709

3267
632

611
4993

633

547«
4537

641
638

5344

585
4665

4676

4950¢
3213

52088
52061
52104
52118
5212¢#
52139
5215

Aq4=MAY=T7
CROSS RFFERENCE TABLE == USER SYMBOLS

618
4666

4681

4958# 4959+«
1963 1184
2785 2920
1123 1251
2851 2991
3259
630
3277 3299
549 555+
4583 4590
3263
B4-MAY=T77

623
4669

4949

1R218

18:18
CROSS REFERENCE TABLE == USER SYMBOLS

PAGE 119

4968# 4974
1320 1432
3065 3067
1375 1504
3153 3155
562# 613
4602 4605
PAGE 120

3315
4671

3344
4674

4988%

1580
30969
1640
3157

638
4966

3348
4677

4989+«

1701
3501
1768
3498

641
4981 %

3352
4684

1837
1892

3263

3365
4686

1948

2020

3313

3367
4691

SEO 0119

2096

2156

3347

SEG 91280

4585
4747

2217

2284

4508

4593
4900
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DQFPDB, P11

XOF6
SADD
SAPTHD
$ASTAT=
SATYC
SATY)
SATY3
SATYS
SAUTOB
$BDADF
$BDDAT
$BELL
SCHARC
$CKSWK=
S$CMTAG
SCM3 =
SCONV
$CPUOP
SCRLF
$DEVCT
$0IV

$DOAGN
$ENDAD
SENDCT
SENV
SENVM
S$EOP
SEOPCT
SERFLG
SERMAX
S$ERROR
S$ERPPC
SERRTH
S$ERTTL
SESCAP
$ETABL
SETEND
$FATAL
SFEA

$FEC

$FFLG
SFILLC
SFILLS
$FPS

#34102
923566
§0100¢
sEBEE.
"31160
¥31134
#31142
831152
901140
981126
801132
@a91172
831130
(XY
poL109Y
000000
927622
801230
ed1177
801212
826364

"22116
922106
822042
#1222
921223
921764
822034
e01104
801120
830153
2901122
901232
Pa1114
281170
921222
901232
#e1224
202404

202402

831400
nB1164
801163
292402

94=MAY=T77 17330

5189
671
194

4817

4788

478064

4732

4598
233
228%
230
250

4749+

4954
215
248

3675
273%
252¢
2644

2222

3169

3308
180
537
269¢
270

3261
537#
219¢
225%
531
22614
2841
2234
249%
268
206
2618
4394

1180%

1735

2280+

2743

3905#
4384

1179+

1731

2279+

2739

3904

4786+
246
245%
437
864

5241
737
200

4832

4790%

4787
4789

3318
4759+

522
4908
623

22989
3174
3322
3324
615
459S
560
3264
615
3246%
540w
4570¢%
4587+
4660
4586+
539«

2°0%
4823
662%
1218
1764%
2318
2781#
4086+
661
1214
1763%
2314
2780»
4085»
4789
4752
4783
660%
877

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1t
DQFPDB,P11

$GDADR
SGDDAT
$GETA42
$GTSwk=
$HD 2
SHIRTS
SICNT
$ILLUP
§INTAG
SITEMR
SLF
SLFLG
SLPADP

SLPEFR
$LPTST
SMATL
$MBADR
SMFLG
$MSGAD
$MSGLG
SMSGTY
sMUL
SMXCNT
$NULL
SNWTST=

SOCNT
$OMODE
SOVER
$PASS
SPASTM™
SPOLSH

$POPX

SPOWER
$PUSH

€311214
#1130
@22976
XX XL TS
20209
221402
gI1105
332959
#1141
¥s1116
03120
931377
21110

01112
421150
091202
PU1vR2
231376
Bss1216
081222
#21202
725244
039140
221162
830001

931624
831626
230132
801210
891006
823500

823540

#32056
823512

B4=MAY=T7 17339

1117
1341
1588
1831#
29406
2305
2515
2779+
2999
3820+
4081
4277+
5165
227y
229
3318
4953
12
2014
2204
4958
2341
224
253
4827w
221
1389+#
2231%
J181%
222¢%
239
202
2028
4787+
2664
267
260
1706
4545
244
655¢#
14934
2342¢
48724
48607%
4509
2638
204
668
1506
2355
672
1510
2359
4991
669

1131
1369+
1691
1845
2090+
2310
2555+
2793
3012
3822
4084«
4368

3321

4541 »
4974

4589#%
4617
4833
541
1446%
2298+
4532
542%
4524
206

4793
482334
48V8
4801
1773
4555
4754
721
1569#
2409¢®
4901
4871
4525
559#

734
1582
2422

738
15986
2426
4998¥

670

B4=MAY=77

18:18

PAGE 121
CROSS REFFRENCE TABLE «=- USER SYMBOLS

5214
806 861 918 991 1068
458% 4617
4766 4775+ 4780¢
523 531 537 538 539
4267 4483%
4593 4617 4643 4665 4671
2358 2425 2494 2566 2642
4263
3329
4612
33108
4727 4795 4819
4729 4734 47917
3276 3291
3307 3311
3292+ 4526 4528 4534% 4556
4528 4551 % 4556
4588+ 4589 4617 4650 4698
4617
4550 4608 4610 4617
700 728% 766 797 852+
1247» 1285 1316+ 1371# 1428+
1802 1833» 1888# 1944» 1982
2349+ 2387 2416% 2454 2485%
2819 2847 2885 2916 2954
4097+ 4128% 4279 4373+ 4384%
696 727% 762 796% B51#
1246+ 1281 1315+ 1370% 1427+
1798 1832% 1887 1943 1978
2348+ 2383 2415+ 2450 2484+
2815 2846% 2881 2915% 2950
4096 4127 4278% 4372% 4383%
4817 4B26% 48341
4783
674 687 692 726% 740
937« 921 934 9139 98
27(1006) P4-MAY=77 18318 PAGE 122
CROSS REFERENCE TABLE == USER SYMBOLS
1144 1178% 1192 1205 1219
1383 1396 1426% 1440 1453
1634» 1648 1661 1695% 1729
1858 1886% 1900 1913 1942+
2104 2117 2159 2164 2177
2347+ 2361 2374 2379 2414%
2569 2582 2587 2631 2645
2806 2811 2845w 2859 2872
3017 3058% 309¢ 3105 3146w
3825+ 3840% 3842 3845 3863
4090+ 4092 4995+« 4121 4123
4371 4377 4379 4382# 4398
4542 4544+ 4555
49954
4597 4617 4647
4783
680w RT3 815+ 870% 927+
1518% 1594% 1654+ 1715% 1782%
2367+ 2434% 2593 2575+ 26514+
4548% 4553 4555
4532 4549 4555 4607
259 559 4547 4595 4727
4828+ 4832%
4806
4809+ 4821 4825+
1842 1897 1953 2925 2101
4783
790 845 902 375¢% 1952
1629 16904 1757 18264 1881#
2478¢ 25504 2626¢# 2698# 2774%
4914
4876 4879 4890 49164#
4533 4543 4552%
619 33p4% 3305# 4539 4556
84a3 A58 915 988 1065
1642 1703 177e 1839 1894
2491 2563 2639 2711 2787
807 862 919 992 1469
1646 1707 1774 1843 1898
2495 2567 2643 2716 27914
73% 736 BA4 8as 859

1128

4686

2714

4580

949w
1466
2016%
2523
2987
4405

9ABs
1462
2015%
2519
2986%
4404%

753
994

1245+
1458
1722
1956
2211%
2428
2658
2877
3180
38606+
4126
4400

1000*
1851%
2723

2161

1112¢
1937+
2840¢

1125
1950
2853
1129
1954
2857

860

3982

4748

2790

4617

947
1500+
2054
2557+
3025
5157

943
1499%
2050
2556+#
3021
5157

758
1007

1259
1498
1727
1969
2225
2441
2663
2914+
3195
3874
4141
4403

1077#
1906
2799

3083

1173¢
20894
2909¢

1186
2022
2922
1190
2026
2926

916

3167

4783
2856

982%
1538
2092+
2595
3066
5165

981+
1534
2091%
2591
3959+
5165

795+
1012

1272
1512
1762+
1974
2238
2446
2763
2928
3591
3899
4144
4415+

1137+
1962#
2865%

3085

12404
2085%
298¢

1253
2098
2993
1257
2192
2997

917

o711

2925

1020

1576%
2152#
2633
3148+

1016

1575#
2151
26324
3147

8a9
1057+

1277
1525
1776
2014+
2243
2483+
2717
2941
3665
3903
4152
4418+

1198#
2034
2934

3175

1309
2145+
3452+

1322
2158
3074
1326
2162
3086

989

SEQ @121

2996

1059+
1636+
2213
2671

3827+«

1858%
1635%
22124
2667

3826%

822
1074

SEQ 0122

1314#
1530
1789
2028
2278+%
2497
2730
2946
3672%
4095%
4264+
4426

1265%
2110*
3005%

dvnar

13649
2206W
3140%

1377
2219
3164
1381
2223
3176

99e

3esy

1119
1697+
2251

27085+
3847¢

1118#
16964«
2247

2704
3846%

8Sow
1084

1328
1574+
1794
2041
2292
25108
2735
2985+
3673
4006
4265
5156

1334%
2170%
3091+

14214
2273

1434
2286
3585k
1438
2299
3642¢

1066
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DGQFPDB,PY1

SPWRAD
SPWRDN
SPWRMG
$PWRUP
$QUES

SRDCHR=
$RDDEC=
$RDLIN=®
SRDOCT=
SR2A =
$SAVRE=
$SAVR6
8$SCOPE
SSETUP=

$STUP =
$SUB

$SVLAD
$sVeC =
$SWR =

$SWPEG
$SWRMK=
$TESTN
$TIMES
$TKB

$TKS

$TN =

$TPB
$TPFLG
8$TPS
$TRAP
STRAP2
$TRP =
$§TRPAD
$TSTM
$TSTNM
$TYPBN=
$TYPDSE
S$TYPE
STYPEC

$32044
e31670
@32049
231754
@01176
EEBES
e
HEEEE
senuns
[T YY)
LTI
832054
827672
892037

1717117
n23562
830076
990204
167400

901224
809002
001286
#1166
£01154
81152
900047

$21160
201165
931156
931633
831652
900905
831664
801004
201102
[2X 2223
(XY TS
$30652
A31064

24=-MAY=T7 17230

1067
1507
1896
2356
2789
3165
49931
535
49914
4964
2518
4954
4954
4954
4954
4954
4954
4967%
529
5144
4612
5144
1189
4517
1788
1t
906
1761
2630
4508
4562
271
4502
2628
2484
2418
2404
i
979¢
1421
18304
2273
27024
243
2474
2429
533
49364
49404
4930
203¢
218#
4952
4952
47214
4751

cacacaec

=c

1126
1508
1951
2357
2854
3166

4958¢

4974y
4617

4975
4526
528

1256
45468
183

979
1830
2792
4520
4563

562
4524
4547

5384«

12
1952
14259
1881
2277#
2774
4772%
4721
4770
49254
4947
49491
49470

3247

4814
4758

FPU ADD/SUB/MUL/DTV RANDOM EXER MACY11
DGQFPDB,P11

STYPER
$TYPEX
$TYPOC
$TYPON
$TYPOS
SUNTT
SUNITM
SUSWR
§XTSTR
$AFILL
$§48CAT=
z

+SASTAz
o$X £

930412
®31132
#31126
#31442
231492
901214
01019
901226
€277@2
$31625
LTI T
g34116

(2T XY S
£51009

B4-MAY=T77 17:30

4592

4776

48703

4869

4865¢
265#

205
2724

45114
4866+

u 4508
1641

5154

1265

2110

3805

U 4787
1994

4641
4778
4949
48724
4959

4870+
4592
168¢#
526
1334
2170
3091
4790
195

1127
1583
1952
2423
2855
3168

4968

4783

4976«

529

1325

248
1056
1885
2778
4522
4564

4697
3245

655
10564
1493
1885¢#
2342
2778%
4783
4783
4783

4950

3293+

4940
4765

@4-MAY=77 1R:18 PAGE 123

CROSS REFERENCE TABLE =~ USER SYMBOLS
1187 1188 1254 1258
1584 1643 1644 1704
2023 2024 2899 2100
2424 2492 2493 2564
2923 2924 2994 2995
3170 3171 3173 3590
4977 4997%

531 533 535 537
1380 1437 1509 1585
249 250 538 539
1116 1177 1244 1313
1941 2013 2089 2149
2844 2913 2984 3856
4523 4526 4527 4528
4565 4566 4583 4590
3294 4535 4542 4545+
6599 721 7254 790
1112 1116 1173 1177
1497¢ 1569 15734 1629
1937 19418 2009 2013
2346¢ 2499 24138 2478
2840 2844y 29¢9 2913¢

4951 4952¢

4524 4546# 4547 4552
4948

4770 4771

A4=MAY=77 18:18 PAGF 124
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CROSS REFERENCE TABLE == USER SYMBOLS

47819

4951

4889

178
541
1389
2231
31814

4915%

179¢%

542
1446
2298
3471#

181%

6R0
1518
2367
4555

1834

746
1594
2434
4556

184¢

815
1654
2503
4617

1323
1705
2159
2565
3075

538

1645

541
1368
2210
3144
4535
46072

4555

7944
1240
16334
2085
24828
298¢

4556

190

870
1715
2575
47@3¢

1324
1771
2160
2640
3876

539

3077

542
1425
2217
4498
4536
4605

84S
1244
1690
2089¢
2550
29841

4582

191#

927
1782
2651
4783

1378
1772
2220
2641
3078

541

3172

659
1497
2346
4499
4537
4617

849
1309
1694#
2145
25544
3052

4617

193¢
1090
1851
2723
4835¢

1379
1840
2221
2712
3979

4507

3670¢

725
1573
2413
4500
4549
4994

902
1313
1757
2149
2626
3056

195¢
1077
1906
2799
4970

SEQ 9123

1435
1841
2287
2713
3080

4574

794
1633
2482
4501
4552

9a6#
1364
17614
2206
26300
3140

SEQ @124

2144
1137
1962
2865
4996

1436
1895
2288
2788
3ne4

4605

849
1694
2554
4502
4555

975
1368¢#
1826
22104
2698
3144

254
1198
2034
2934
5155¢#
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DQFPDB,P11 24=MAY=T77 17130 CROSS REFERENCE TABLE == MACRO NAMES

CMPFLT 1%
COMMEN 1401
CoMMpQ 1
CoMMe 1 1
commMa? 14
COMM@ 3 1
COMMB 4 18
CCMMPS 1
commpe 14
COMMR? 1
COMM] 14
CoMM1p 1
COMMY { 14
COMM12 14
COMML 3 1
COMML ¢ 1
COMM1S 1
COMM1 6 1
COMM1 7 1
COMM2 1)
COMM20 1
COMM21 1
COMM22 1
COMM23 1*
COMM24 1t
COMM25 1
COMM26 1%
COMM27 1
COMM3 1
COMM3¢ 1¥
COMM3 Y 14
COMM32 i
COMM33 14
COMM34 14
COoMM3S 14
CoMM36 1
COoMM3? 1
COMM4 14
COoMM4d 14
COMM4 1 1
COMM4 2 14
COMM4 3 1
ComMMa 4 14
COMM4as 1%
COMM45 1
COMM4T 1
ENDCOM 140¢
ERRCMP 1
ERRLUR 1 4616
ERROR 34 699 698 702 715 156 764 768 783
949 967 1010 1018 1022 1044 1087 1105 1147

1283 12R7 1302 1344 1357 1399 1414 1456 1464
1604 1622 1664 1696 1725 1733 1737 175¢ 1792
1931 1972 1980 1984 2002 2044 2052 2056 2078
2253 2266 2308 2316 2320 2335 2377 2385 2389
2521 2525 2543 2585 2593 2597 2619 2661 2669

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(184@86) ©4-MAY=77 18:18 PAGE 127
DQFPDB,Pt1 04-MAY-77 17338 CROSS REFERENCE TABLE == MACRO NAMES

2829 2817 2821 2834 2875 2883 2887 2902 2944
3049 3108 3133 3198 3238 3485
ESCAPE 140

FCOMO 1
FCOML 14
FCOM2 14
FCOM3 1
FCOM4 1
FPRGT® i
FPRGT! 14
FPSFEC 1
FPSTST 1
GENCOM 1
GENTS1 1
GENTS2 1#
GENTS3 1
GENTS4 1
GETPRI 140
GETSHKR 140
GTSTD 14
GTSTF 1
HTSTD 14
HTSTF 1
MOVDILS 13
MULT 140
NEWTST 149¢% 555 121 790 845 902 975 1052 1112

1569 1629 1690 1757 1826 1881 1937 2009 2085
2559 2626 2698 2774 2840 2909 2980 3952 3140

pop 1404 4829 4830 4981 4982
PUSH 140 4790 4792 4813 4960 4966
REPORT 1408

SBTST1 1%

SBTST2 1

SCOME 1

SCOoMy 1)

SCOM2 1

SCOM3 18

SCOM4 14

SCOomSs 1¢

SCOM6 1

scovMy 1%

SCOPE 35 658 724 793 848 945 978 1055 1115

1572 1632 1693 1762 1829 1884 1940 2012 2088
2553 2629 2741 27177 2843 2912 2983 3855 3143

SCPLUR 14 4597

SEADAT 1

SETPRI 140

SETREG 14 4571

SETTRA 49404 4949 4950 495}

SETUP 14 1404 520

SK1p 1404

SLASH 1404 577 604

SPACE 140

STARS 140 176 187 189 196 218 254 257 516
657 721 723 790 792 845 B47 902 904

1173 1175 1240 1242 1309 1311 1364 1366 1421

825
1169
1468
1809
2120
2402
2673

2952

1173
2145

1176
2148
3244

518
975
1423

838
1208
1486
1804
2138
2444
26914

2956

1240
2206

1243
2209

607
977
1493

88g
1216
1528
1819
2180
2452
2733

2974

1309
2273

1312
2276

609
1852
1495

895
1220
1536
1861
2202
2456
2741

3215

1364
2342

1367
2345

626
1054
1569

SEQ @125

937 945
1233 1275
1540 1562

1874 1916
2241 2249
247y 2513
2745 2767

SEQ @126

3v23 3027

1421 1493
2409 2478
1424 1496

2412 2481

628 655
1112 1114
1571 1629



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(10@6)

DOFFDB, P11

d4-MAY=T7 17230

1631 1690 1692
2145 2147 2206
2628 2698 2700
3142 31983 3241

STATUS 14

SWRSU 1404 543

TADDD1 1

TADDD2 1

TADDF1 1"

TADDF2 14

TADOK] 1

TADDR2 1]

TRMTRP 49404

TYPBIN 1408

TYPOEC 140

TYPNAM 1404

TYPNUM 140¢

TYPOCS 1404

TYPOCT 1401

TYPTXT 1420

UPCODE 10 4979

$SCMRE 2084

$8CMTM 2081

$SESCA 1408

$SNEWT 1408 655 721
1569 1629 1690
2550 2626 2698

$$SET 4940¢ 4949 4950

$SSETM SS9

$8SK1P 14010

<EQUAT 1 30

JHEADE 1 2

+SBPAS 1+ 241

LSETUP 1) 514

.STPAS 1t 5717

LEACTI 1e 174

LSAPTB 1 2554

+SAPTH 1 185

SAPTY 1 4783

<$CATC 1 162

L$CMTA 1 208

JSEOP 1"

L SERRO 1+ 4556

$POWE 1t 4954

.$5C0P 18 4493

$TRAP 1 4917

JSTYER 1

+STYPE 1ty 4704

.$TYPO 1y 4842

. ABS., @33116 000

ERRORS DETECTED: @
DEFAULT GLOBALS GENERATED:

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1096)

DQFPDB,P11 B4=MAY=TT 17138

]

1787
2208
2774
3280

799
1757
2774
4951

1759
2273
2776
4495

845
1826
2840

@4=MAY=77 18:18 PAGE 128 SEQ 0127
CROSS REFERENCE TABLE ==~ MACRO NAMES

1826 1828 1881 1883 1937 1939 2009 2011 2085
2278 2342 2344 2409 2411 2478 2480 2550 2552
2840 2842 2949 2911 2980 2982 3852 3054 3093
4558 4617 4706 4785 4842 4919 4956 4972

902 97s 1052 1112 ‘L173 1240 1309 1364 1421
1881 1937 2949 2085 145 2206 2273 2342 2409
2909 29890 3052 3140
P4=MAY=77 18:18 PAGE 129 SEQ 0128

CROSS REFFRENCE TARLE == MACRO NAMES

DOFPDB.B‘",DGFPDB.LST/CRF/SOL/P/DOCICPU810/€X/EN2VRP/NL:TTM:DOFPDB.MAC,DOFPDB.PIl

RUN=TIME: 19 16 t SECONDS
RUNeTIME RATIO: 102/3722.7
CORE USED$

DOCUMENT PAGES; 128

WRAP=AROUND?

USER SYMBOLS:

MACRO
UNDF SYMBOLS:
DISK BLOCKS

NAMESS

DISK BLKS WRITTEN: 629

KILO CORF SECONDS:

1477

25k (50 PAGES)
oy
696
141
14
READ: 1238

2087
2626
3140

1493
2478
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