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l.

2.2

2.3

RBSTRACT

THIS PROGRAM 1S A EXERCISER FOR THE POP-LL/bX FLOATING POINT
RE

rtep BeTens o b e e e, 0. 1 esdus

FLOQTING POINT SOFTWARE ROUTINES TO INSURE CORRECTNESS. THE
POP-11/6X IS opsmrso IN DOUBLE AND SINGLE FLOQ ING MODE

ROUND AND TRUNC MODE, AND WITH uoemou OVERF LOW
S00¢ ”%’?m&s’?é ae?'oﬂs Elm £ or”“?&s‘"‘" imxcmm
S0 THAT R SUFFICIENT NUMBER mmsoemn:b

FOR USE AS OPERANDS. ALSO RT THIS TIFE OPTIONAL STATUS
INFORMATION ON THE TYPES OF RANOOM OPERANDS SELECTED CAN BE
PRINTED ON THE CONSOLE. BOTH “HOT® (FP1l1-E OPTION) AND "WARRM"
%E[S)'T’illié/sx MICROCODE) FLOATING POINT UNITS CAN BE SELECTED FOR

REQUIREMENTS
EQUIPMENT

PDP-11/6X STANDARD COMPUTER WITH MINIMUM 16K OF MEMORY.
OPTIONAL FPl1-E FLORTING POINT UNIT, IF SELECTED.

STORAGE

THE PROGRAM USES MEMORY 0-34164(8). THE UPPER 2.0K WORDS ARE
RESERVED FOR THE XXDP MONITOR, IF EMPLOYED.

PRELIMINARY PROGRAMS

THE CPU  SCHE, AND MEMORY TEST PROGRAMS MUST BE RUN FIRST T0
VERIFY ' + CORRECT OPERATION OF THE BRSE MACHINE.

THE PDOF-11/6X - FP11-E FLOARTING POINT PROCESSOR INSTRUCTION
SET TESTS SHOULD THEN BE RUN IN THE FOLLOWING ORDER:

1) DQFPA FPU BRSIC INSTRUCTION TESTS

2) DQFP8 FPU RDYANCED INSTRUCTION TESTS

3) DQFPC FPU INSTRUCTION EXERCISER

4) DQFPD FPU RDD/SUB/MUL/DIV RANDOM EXERCISER

LOADING PROCEDURE

USE THE STANDRRD PROCEDURE FOR ARBSOLUTE TARPES, OR LORC VIR
XXDP MEDIA.
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STARTING PROCEDURE
CONTROL SWITCH SETTINGS

SEE SECTION S.1

SWITCH REGISTER (0CO000) IS WORST CARSE TEST.

STARTING RODRESS

THE PROGRAM MUST RLWAYS BE STARTED AT LOCATION 200(8).
PROGRAM/OPERATOR RCTION

LOADING VIR ABSOLUTE PAPERTAPE:

— . -
nNneE W
Yt e N

P~
S St

LOAD PROGRAM INTO MEMORY USING RBS LOARDER.

LOAD ADDRESS 200 (8).

SET SWITCHES (SEE SECTION S.1)

SR=(000000) IS WORST CASE TEST.

PRESS CONTROL/START TO BEGIN.

PROGRAM TYPES IDENTIFICARTION HEADER (VERIFY THAT THE

CORRECT PROGRAM HAS BEEN LOARDED!), AND EXECUTION BEGINS.

OPERARTING PROCEDURE
OPERATIONAL SWITCH SETTINGS

THE DEFINITION OF THE SPECIFIC BITS IN THE SWITCH REGISTER
(EITHER HARDWARE OR SOFTWARE) RRE RS FOLLOWS:

SK1S=1
SWil4=1]
SWi3=1

SW12=1

SWil=l

100000
040000
020000

010000

00M000
002000
001000
000400

000002

000001

HALT ON ERROR

LOOP ON CURRENTLY EXECUTING TEST

INHIBIT ERROR TYPEOUTS (WHICH IS AN “ERROR
HEESQGE‘ RESULTING FROM AN ERROR DETECTED IN

THE HARDWARE )
INHIBIT STATUS TYPEOUTS (WMHICH IS A NON-ERROR
%ELRTED INFORMATIVE MESSRGE, SUCH RS “END PASS
INHIBIT ITERATIONS PER TEST

SET=BELL ON ERROR/CLERR=BELL ON PASS END

LOOP ON ERROR

LOOP ON TEST NUMBER IN “SLPTST™ IF SET, THEN
THE TEST SPECIFIED BY THE TEST 'NUMBER
CONTRINED IN THE MEMORY WORD "SLPTST™ (SEE
PROGRAM LISTING) WILL SPECIFY THE DESIRED TEST
ON WHICH TO LOOP.

CLEAR=TEST HOT-FP/WARM-FP ALTERNATELY EACH
PASS (IE, PRSS#] HFP, PASSSl WFP, PASS#2 HFP,
PRSS#2 WFP, ETC)

SET=TEST ONLY UNIT SPECIFIED IN SWOO
SET=SELECT WARN FP, IF SWOI=l
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218 CLEAR=SELECT HOT FP, IF SWOl=!

221 ¥NOTE* FOR SHWO1, SWOO - IF NO HOT FP (FP11-E) IS PRESENT
222 THEN  WARM™ FP (PDP-11,6X MICROCODE) IS AUTOMATICALLY
2253 SELECTED.

gg 5.2 PROGRAM/OPERATOR ACTION

227 ONCE EXECUTION HRS BEGUN, MINIMAL OPERATOR INTERVENTION IS
aagg REQUIRED, UNLESS THE PROGRAM DETECTS AN ERROR IN THE HARDWARE.
230 IF ALL IS WELL, THE PROGRAM TYPES ITS NAME UPON BEGINNING;
231 AND AT THE O&TART OF EACH PRSS, THE CURRENT PASS NUMBER (IN
232 OCTAL) xgregaoe& NOTE THART ntp‘g suug»:l WILL INHIBIT THE
233 TYPEOUT HE BEGIN AND END PRSS MESSAGES.

23N IF SW<10>=0, THE CONSOLE BELL WILL BE RUNG AT THE END OF
235 EACH PRSS. NOTE THAT ONLY SW<10> RFFECTS THE BELL RINGING AT
Sgg END OF PRSS - SW(12> MRS NO EFFECT ON THIS FUNCTION.

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

240 SM(15>=] WILL CAUSE THE CPU TO HALT AFTER AN ERROR.

241 SW(13 =1 ua;rl. mfgo {mmn ANY ERROR MESSARGE TYPEOUT THAT
242 WOULD OCCUR AT THIS TIE.

243 SW<10>=] WILL CAUSE THE CONSOLE BELL TO BE RUNG ONLY WHEN AN
b ERROR IS DETECTED (AND NOT AT THE END OF R PRSS).

) SW<9)=] CAUSES THE PROGRAM TO LOOP ON THE MOST RECENT ERROR,
g:g AS LONG RS IT CONTINUES TO OCCUR.

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

250 su<u>.-é WILL %ag THE ITERATIONS (=2000(10)) PERFORMED
251 OF EACH TEST ON £6 2.3, 4, ... THRU THE PROGRAM.

252 SW<14>=] CAUSES THE PROGRRM TO LOOP INODEFINRTELY ON THE
253 CURRENTLY EXECUTING TEST.

2sY SW<B>=] CRUSES THE TO CONTINUE EXECUTION RS NORMAL
255 EXCEPT WHEN THE CONTENTS OF MEMORY WORD “SLPTST™ MATCHES THE
256 NUMBER OF THE TEST CURRENTLY EXECUTING. AT THIS POINT, THE
257 TEST 1S LOOPED ON INDEFINATELY, UNTIL EITHER SW«8}=0 OR
258 “SLPTST™ IS CHANGED. NOTE THAT IF =SLPTST™ DOES NOT MAICH THE
259 TEST NUMBER OF RANY TEET THE CONTENTS OF “SLPTST* ARE
22%? EFFECTIVELY IGNORED, AMD EXECUTION PROCEEDS NORMALLY.

262

ﬁ 5.3 HOT (FPL1-E) 7 WARM (PDP-11/6X) SELECTION

265 WHEN THE PROGRAM IS STARTED (AT 200(8)), A MESSAGE IS
266 OPTIONALLY PRINTED INDICATING THE PRESCENCE/RBSCENCE OF AN
267 FP11-E HOT FLORTING POINT UNIT OPTION (BRSED UPON WHETHER
gfgg “WHAMI™ BIT«04> IS 1/0 RESPECTIVELY).

270 IF NO FP11-E HOT FP OPTION IS PRESENT, THE MESSAGE IS TYPED,
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27 AND ANY ATTEMPTS TO SELECT IT FOR TESTING VIA SWOl AND SWOO
275 ARE IGNORED. ONLY WARM FP (PDP-11/6X MICROCODE) FLORTING
g;g POINT CAN BE TESTED/SELECTED.

g;g IF THE FPI11-E IS PRESENT, TEST SELECTION IS AS FOLLOWS:

280 WHEN SWO1=0, THE HOT AND WARM FLOATING POINT UNITS ARE TESTED
281 ALTERNARTELY EACH PRSS - IN THE ORDER (1) HOT, THEN (2) WARM.
Sgg NOTE THAT EACH “PARSS™ NOW CONSISTS OF TWO SEPRRATE SUB-PASSES.
284 WHEN SWO1=1, THEN DEDICATED SELECTION OF A PARTICULAR UNIT IS
285 SPECIFIED IN SWOO:

285 SW00=0 --> TEST HFP FP11-E OPTION ONLY

ggg SW00=1 --> TEST WFP PDP-11/6X MICROCODE ONLY

289

230

291 b. ERRORS

282

b.1 FORMAT OF MESSAGES
6.1.1 ALL ERROR MESSAGES CONSIST OF THREE LINES OF DATA:

THE FIRST LINE IS R BRIEF MESSRGE WHICH EXPLAINS WHAT ERROR
ggg) DETECTED (EG, THE RESULT OF THE “ABSF™ INSTRUCTION WAS

THE PREFIX “HOT:” OR “WARM:~ IS ALSO ATTACHED TO THE MESSAGE
TO INDICARTE THE SOURCE OF THE ERROR; THE FPl1-E UNIT OR THE
PDP-11/6X RESPECTIVELY.

THE SECOND LINE CONSISTS OF DATA_ HERDERS TO IDENTIFY THE
VALUES TYPED OUT ON LINE THREE. THESE HERDERS WILL EITHER BE
OF THE FORM “EXPECTED™ AND “RECEIVED™ DRATR, OR WILL BE AR
MNEMONIC NAME OF R WORD LOCATION IN MEMORY OR REGISTERS.

THE THIRD LINE DISPLAYS THE CONTENTS OF THE LOCATIONS
SPECIFIED BY LINE TWQ RS SIX DIGIT OCTAL NUMBERS. NOTE THART
ALL DATA DISPLAYED IN ANY MESSAGES ARE OCTAL NUMBERS.

AS EXPLAINED IN SECTION 5.2, SETTING SW¢13>=1 WILL SUPPRESS
THE TYPING OF THESE MESSAGES.

rn
0

SeiEttais s A

(NINTNININTN
ot et pt Pt Pt Pt
ounsowne-—
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UNIT DRTR FORMATS:
STRTUS WORD (FPS):

FUNCTION

FER - FLOATING ERROR FLAG

SET WHEN EITHER FIUV, FIU, FIV, FIC ENABLED

AND APPROPRIATE EXCEPTION' OCCURRED.

FID - FLOATING DISABLE INTERRUPTS

NO rﬁségrsnnuprs TO VECTOR 244(8) IF SET.

= FLOATING UNDEFINED VRRIRBLE INTERRUPT

T. (-0) MEMORY DATA IS ERROR

FLOATING INTR UNDERFLOW

T AND UNDERFLOW, SET FER, STORE ANSWER,

XPONENT WRONG BY +400(8)
CLEARR AND UNDERFLOW, ANSWER ¢-- ZERO

FIV - FLOATING OVERFLOW INTERRUPT

If SET AND OVERFLOM, SET FER, STORE ANSWER,

EXPONENT WRONG 8Y -400(8)

IF CLEAR AND OVERFLOW, ANSWER (-- ZERO

FIC - FLOATING INTEGER CONVERSION INTERRUPT

éERSST AND *STCFI™ ERROR, ANSWER (-- ZERO, SET

IF CLEAR AND “STCFI™ ERROR, ANSWER (-- ZERO

FD - FLORTING MODE

DOUBLE, 64 BIT OPERANDS (4W)

SINGLE. 32 BIT OPERANDS (2W)

- INTEGER MODE

o

Z
n2

M=M= O
mim

u

MM
un

IT INTEGERS (I1W)
- T ATE MODE
1=TRUNCRTE RESULTS
0=ROUND RESULTS

FMNM - PUT FP11-E ONLY IN MRINTENANCE MODE
FN-FZ-FV-FC - FLORTING CONDITION CODES

FLORTING EXCEPTION CODES (FEC):

BITes OCTAL
1S 100000
14 040000
13, 12

11 004000
10 002000
9 0010600
8 000400
7 000200
b 000100
5 000040
Y 000020
3:0 000017
OCTRL  ENRBLE
00 (NONE )
Qe (NONE)
04 (NONE)
0 W/FIC
] W/FIV
ie W/7FIU
N W/FTUV
16 W/7FMM

(NOT_USED)

FP OPCODE ERROR

FP DIVIDE-BY-Z2ERQ ERROR

FP 8NT R CENVEESION ERROR

FP OVERFLOW ERR

FP UNDERFLOW ERROR

FP UNDEF INED-VARIARBLE/(-0) ERROR
FP MAINTENANCE TRAP

NOTE - IN “FEC™ CODE TYPEOUTS IN ERROR MESSAGES ONMLY THE LOW
ORDER BYTE IS USED - IGNORE THE PROGRAM FLAG BIT IN THE UPPER

BYTE.
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6.2

6.3

FLORTING POINT DRTR:

IN FLORT MODE (FD=0), 1S 2-16. BIT WORDS, 32. BITS
IN DOUBLE MODE (FD=13, IS 4-16. BIT WORDS, B4. BITS

FIRST WORD: (BOTH F, D MODES)
BIS=SIGN OF NUMBER (1/-, 0/+)
aw:%f%gcg;, g.ax;g, FROM -128./+127.

SECOND uoe%: (BOTH bnogéa
B15:00=FRACTION, 16.BITS

THIRD, FOURTH WORDS: (ONLY D MODE)

BIS:00, B15:00=FRACTION, 32. BITS

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

.18[WORD1-BIT(06:00> )8(WORD2-BIT(15:00> ]

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

. 18(WORD1-BIT«06:00> ) $[WORD2-B1T(15:00> ]
8(WORD3-BIT«15:00> } 8[WORD4-BIT<15:00> ]

FOR A MORE DETRILED OPERATION/EXPLANATION OF FLORTING POINT
DATA_ FORMATS AND OPERATIONS, SEE THE POP-11/6X PROCESSOR
HANDBOOK SECTION ON THE FLOATING POHINT INSTRUCTION SET.

RECOVERY

RECOVERY FROM ERRORS HAS BEEN RTTEMPTED T0 BE MADE RS
AUTOMATIC AND EFFORTLESS RS POSSIBLE. HOUWEVER, IN MANY CRSES
DUE TO THE NATURE OF THE ERROR, THE PR .RAM MAY NOT EVEN BE
ABLE TO BE RUN (EG, IF THE fébmmc PUINT MODULE IS IN A HUNG
STATE CAN NE NTER THE REROY STATE TO RCCEPT w NEW FPP
INSTROCTION). AT THIS POINT, SOLVING THE PROBLEM IS R DIRECT
FUNCTION OF THE OPERATORS INGENUITY. THIS TEST SERIES HARS
XE BHIoe) [0 TR0 T T v POl poicessn S0 ]
mv? BEEN Pu:csg &h’*ﬁ spgc??x‘cau s?ﬁucv D %tau:nchf IN ?HE'
PROGRAM TO IMPLEMENT THIS STRATEGY; TESTING THE MOST BRSIC
ELEMENTS FIRST, PROCEEDING UPWARD IN COMPLEXITY AFTER
Esr%xsum?’;gﬂn ORRECT OPERATION. THIS IS WHY IT IS
EXTREMELY THAT THE FLOATING POINT TEST PROGRAMS BE
(1) RUN IN THE PRESCRIBED ORDER, AND (2) ONMLY BE STARRTED AT
THEIR BEGINNING QDDRESS (USUALLY 200(8)). THE PROGRAM WILL
DISPLAY, AT AN ERROR, THE MOST PERTINENT INFORMATION RELATING
TO THE ERROR, AND R BRIEF EXPLANATION OF THE FRILING FUNCTION.

CRUSES




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006)
DQFPDR. MEM 09-FEB-77 10:33

7.2

461

467

471
472
473
474
475

47

473
478
479
480
481
482

8.2

8.3

MARINDEC-1i-D@FPD-R

JO1

09-FEB-77 10:34 PRGE 9

PAGE 9

16 CRLL "OLY PARTICULAR PARDIARE ARLAS o

SﬁgTESY PRT
S REL NG TO GIVEN FUNCTIONAL FRILURE.  HARDWRRE

BRI IR, (OIS T B (T

KNOWN FUNCTIONAL ERRORS (RS DETECTED BY THE PROGRAMS). THIS
IS THE INTENT UNDER WHICH THESE INSTRUCTION TESTS WERE
DESIGNED AND CODED.

RESTRICTIONS

STARTING

THE PROGRAM MUST BE STARTED AT LOCATION 200(8) RLWAYS.
OPERATIONAL

THERE ARE NO OPERATIONAL RESTRICTIONS.

MISCELLANEQUS
EXECUTION TIME

- - D G D D AR SR U G R P e e e . - ——— — . —

AVERAGE EXECUTION TIME PER PRSS

MODEL SHORTEST PRSS LONGEST PASS
PDP-11/86X 20 SEC 8 MIN:30 SEC
POP-11/6X W/FP11-E XX SEC X MIN:XX SEC

- D e . D DGR G D Y D YD D R R D D D R e s e A e s O S . . -

SEC = SECONDS
SHORTEST PARSS ::
LONGEST PRSS ::
STACK POINTER

THE ST K P
IF AL

POWER FRIL

THE TESTS MAY BE POWER FRILED AT ANY TIME.

NTER &S s
RATING CORREC
THE STQRT CF EACH TEST, AND At THE END OF

MIN = MINUTES

ey

NO ITERATIONS, USING SWR=(CO4000)
2000(10) ITERATIONS/TEST, USING SWR=(000000)

h280°6¢ T
A PRSS.

i€ VALE Rt

SPURIOUS ERROR




DQFPDA. MEM

BRSRRE

wx}ggmmmmmmmmmm
ny Pt Bt Pt Pt Pt Pit Pt Pt Pt Pt
WN— OO NN EWN—O

?

FPU RDD/SUB/MUL /DIV RANOOM EXER MACY11l 27(1006)

09-FEB-77 10:33

MRINDEC-

9.1

KOL

09-FEB-77 10:34 PARGE 10
11-DQFPD-A PAGE 10

MESSAGES MAY OCCUR IF THE FAILURE OCCURRED LAILE THE F.P.U.
WAS EXECUTING A FUNCTION, AS NONE OF ITS REGISTERS (FPS, FEC,

CBbevelc TERATORRLAE SAER, I FITHT Bl PR ROILIRE,

N S WX S
TS ichEReH

NOTE THAT THE “VOLATILE™ SWITCH chrsrsn CONTENTS ARE SAVED
AND RESTORED FROM THZ STACK IN POMER FAIL SEQUENCE;
Z"p&'ﬁ%g}[‘ SWITCH P_GISTER semncs SHOULD NOT BE LOST OVER

PROGRAM DESCRIPTION

ORGANIZATION

THESE Pnocanns ARE ORGANIZED RS MUCH AS POSSIBLE IN A
STRA om-mg bunsm MANNER. THE MAIN BODY OF COOF IS
STR D RS FOLL

(1) INITIRLIZRTION ROUTINE

- SETS UP VECTORS, TYPES HEROER, ETC.
(2) MRIN BOOY OF TESTS

- INLINE TEST CODE INLINE TEST CALLS

(3 EO OF Pﬂ§ ﬂogs PROCESSING

(4) TEST SUBROUTINES
SUBROUTINES CONTRINING COMMON TEST CODE

(5) °VE’3"§§BVR8g UBRoutines (rvpeouT ETC.)

WHEREVER FER‘SIBLE COMMON SECIONS OF CODE  FOR WIDELY USED
FUNCTIONS CONDENSED INTO SUBROUTINES YO CONSERVE MEMORY.
THIS INCLLDES NOT ONLY STRNDRRD SERVICE ROUTINES (SUCH RS

?PE P:Ero% 0 BSCTL TPEQUD) BUT LSO TESTING ROUTINES
el Sl o 85 0d MR 0

HITH R LIS D RT EACH CALL CONTRININ&

opg R? FOR ERCH INDIVIDUAL
Eg TH CONSTRUCTION FQC LITR S I'E RDOITION/DELETION OF
TESTS (SHOULD TMT AND ALSO GREATLY

G CE Y6 A CIVER B0y os cg& %ﬁ&%m‘k" A LARGE NUMBER OF

THE INDIVIDURL TESTS WITHIN ERCH PROGRAM HAVE ALSO BEEN

ARG RESOCUTION O ERROAS RS QUICKLY RS POSSIBLE. 'ERCH-OF 1ot
TESTS BEGINS RS SIMPLY RS POSSIBLE, FIRST TESTING THE MOST
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9.2

9.3
9.3.1

9.3.2

BASIC ELEMENTS, MORE COMPLEX ELEMENTS ARE TESTED AF TERWARDS
EMPLOYING A PHILOSOPHY TRAT THE SIMPLER THE TEST, THE BETTER
THE RESOLUTION. ALL FUNCTIONS RARE EVENTUALLY YESTED, BUT
HOPEFULLY MOST ERRORS WILL BE CAUGHT AND CORRECYED EAR(Y. A
MUCH DETRILED ANALYSIS OF THE SEQUENCE OF TESTS PERFORMED
IS PRESENTED IN SECTION 9.2.

TEST DESCRIPTION
THIS DIAGNOSTIC CONTARINS TESTS FOR THE FLORTING POINT 'RDD-’

'GUB-’, 'MUL-', AND 'DIV-' INSTRUCTIONS. ALL INATIONS OF
THE stnc:.s%a&s R /TME, AND ovsggfgu-u&mou
INTERRUPTS ENABLED/DISABLED MODES ARE EMPLOYED. EARCH TEST
GENERATES R PRIR OF RANDOM NUMBER OPERANDS, THEN USES BOTH THE
HARDMARE AND SOFTHARE ROUTINES TO GENERATE AN ANSWER: ERCH
SHOULD GENERATE THE SAME ANSWER (WITH A +/- 1 DEVIATION IN THE
'LSB* ALLOWED). FLOATING POINT 'LD-’, 'ST-'  'CMP-', AND
STATUS INSTRUCTIONS ARE ALSO USED FOR MANIPULATING ' THE
OPERANDS AND RESULTS.

THE PURPOSE OF THESE TESTS 1S TO EXERCISE BOTH THE DATA PATH
AND CONTROL PORTIONS OF THE FLOATING POINT UNIT SELECTED FOR
TEST*NG WITH AN "UNLIMITED’ SUPPLY OF VARYING OPERRNDS, RS
MIGHT BE ENCOUNTERED IN AR USER/APPLICATION PROGRAM TYPE

ENVIRONMENT.

SUBROUTINE RBSTRACTS
TRAPCATCHER

THE TRAPCATCHER IS A SERIES OF INSTRUCTIONS OCCUPYING THE
INTERRUPT VECTOR ARER OF MEMORY. IT CONSISTS OF THE SEQUENCE:

JMORD .42 :PC AFTER TRAP
JWORD 0 :PS AFTER TRAP

PLACED AT EACH VECTOR RDDRESS IN LOCATIONS 4-776(8) OF MEMORY.
THE FIRST WORD OF ERCH PRIR ("PC RFTER TRAP™) POINTS TO THE
SECOND WORD, WHICH SERVES A DURL PURPOSE AS

(1) THE W_LOADED PS (ALL ZEROS), ARND (2) THE NEXT
INSTRUCTION TO EXECUTE (O=HALT).

N ThE VECTOR, BRER WITH_ABPROPRINTE VALLES; o OTHERS BEING
LEFT IN THE “TRAPCATCHER™ STATE. THUS, IF AN UNEXPECTED TRAP

EﬁSR 882URS IN THE MACHINE ;T WILL BE CAUGHT, AND THE MACHINE
UBSEQUENTLY HALTED, DISPLAYING THE VECTOR ARDDRESS # PLUS FOUR

¥ IN THE RODRESS LILHTS.
SCOPE ROUTINE - $SCOPE
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THE SCOPE ROUTINE IS ENTERED FROM T’T‘Pﬁ FIRST NSTRUCTION oF

ERCH Tt E &Y? TI?Nm _-TEST™

WILL BE &sfw"rftom THE SECT

o et Ve ”“ol'ﬁé’”&{?&% ST S S

UPON TEMENT AT THE BEGINNING
SETS UP CERTATN Loommus (sss ecLou) ro spscxrv THE CURRENT
TEST MNUMBER WND LOOPING RDDRESS (FOR mmuoem comoa IS

T"EN mﬁgﬂro "ﬁ ncrum. &&emﬁmﬁm or n£ liXT ?E%P‘?

ENTERED, WHICH oertnnmes WHE THER TO (1) LOOP BACK TO THE
Pasvx%_gg ngt sEE FOR ITERATIONS) OR (2) INITIALIZE FOR THE
NEXT TEST (RS DESCRIBED IER, VE).

NTRANCE TO THE SCOPE ROUTINE IS VIA AN *JOT™ TRAP CALL
HROUGH LOCRTION 20(8). (FROM THE SCOPE=IOT EQUATE).
DEPENOING UPON THE SWITCH SETTINGS (SEE 5.2), CODE 1S PRESENT
70: LOAD THE FP1I MICRO BREAK REGISTER, LOOP ON THE CURRENTLY
EXECUTING TEST, LOOP ON A SPECIFIC TEST, PERFORH ITERATIONS OF
EACH TEST, AND SET UP ADDRESSES FOR POSSIBLE LOOPING ON
ERRORS. IMPORTANT VALUES USED IN THIS ROUTINE ARE

SMXCNT - MAXIMUM NUMBER OF ITERRTIONS PER  TEST

STSTNM - ﬁﬁa%y %&t ﬁwlf PU’BER (1-377(8)) OF

PADR - TEST CURRENTLY &SéNGTSXECUTEB THE SCOP
s sg} HIE W If I'EH&RRENT TE%

o - Qi LS o i 1%, iR
LOOPING CN AN Ennbn OPTION IS

SPECIFIED IN THE SWITCHES. SET UP BY SCOPE,
GENERALLY WILL BE THE SRME AS SLPADR, RBOVE.

ERROR ROUTINE - SERROR

THE ERROR ROUTINE IS ENTERED WHEN THE TEST CODE HAS DETERMINED
THAT AN ERROR HAS OCCURRED RS PART OF A TEST. THROUGH USE OF

T = TheekRTotmonIon: > RO IPLERNTING | Toe

conmm rmcnons FOR mmuc oN’ ERROR AND
LOOPING ERROR. 1IN RDDITION, THE emoa ROUTII! MS THE
movrsro« m TYPE ouT ON n£ OPERATOR'S CONSOLE R MESSAGE

AR VALUES T0 KL DIRGNGSE THE CAUSE (SEE SECTION 6.8). o
THE CALLING MECHANISM IS SIMILAR TQ THAT EMPLOYED FOR THE
TRETRuETTOn 1o Udo) TRaptng " firulit CobArion 5618, ™ e
{%TREC%(TJE I R OR 'N=EMT N). THE LOWER BYTE THE ENMT

CAPABLE OF TRANSMITTING A NUMBER FROH 0-377(8)
WHICH WILL BE TERMED THE ~ERROR ITEM NUMBER." THIS NUMBER

le
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652

653 DETERMINES WHICH ERROR mssacsm nssocmr;o ?nm vmues
65 WILL BE TYPED ncm.m ERROR

= o g A e
657 INDEX THROUGH BEmon ? 5359) % »-% nggsopaxms
Egg VALUES TO TYPE (SEE PROGRAM LISTING FOR FURTHER DETAILS).

EE? IMPORTANT VALUES USED IN THIS ROUTINE ARE:

662 EREGO THRU EREG? - CONTENTS OF GENERAL REGISTERS RO
663 THRU R? JUST BEFORE ERROR CALL

ggg SERTTL - gqong.nnvs NUMBER OF ERRORS ENCOUNTERED T0
bbb SERRPC - SO"T“BE TI-EDPC OF THE “"ERROR™ INSTRUCTION
BE7 UsT EXECUT

668 SLPERR - CONTAINS THE A)DRESS MWHICH WILL BE LOOPED
2573 UPON FOR THE ERROR LOOPING FARCILITY

2;5 9.3.« ERROR MESSAGE TYPEOUT ROUTINE - STYPERR

673 mxs ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE ERROR
674 Essmc Poum: E%ggm%o s&: 3 RBOVE. ITS PURPOSE IS
675 /onm VALUE ERROR TYPEOUT
676 rncrmv wz suaaomm»: WILL, GIVEN THE INDEXING BYTE FROM
677 THE ERROR CALL INSTRUCTION, PICK' up THE comscr ERROR MESSAGE
678 VECTOR FROM SERRTB (ERROR TABL TYPE OUT THE ERROR
gg MESSAGE, DATA HERDER, AND DATA anues ms CONSOLE.

% 9.3.5 TYPE ROUTINE - STYPE

683 THIS ROUTINE IS THE STANDARD SYSTEM TYPEOUT ROUTINE FOR RSCII
684 SINGLE-CHARACTER-PER-BYTE STRINGS. IT IS CALLED THROUGH A
685 TRRP msmucnon unu THE NEXT WORD CONTAINING THE RDORESS OF
686 5 N THE sm TYPING TERMINATES WHEN AN
687 nu. -ZERO™ BYTE s FOUND. IZ0ONTAL TAB STOPS ARE ALSO
ggg AUTOMATICALLY PLACED.

Egtll 9.3.6 OCTAL NUMBER TYPE ROUTINE - STYPOC

692 THIS ROUTINE CONVERTS THE TOP NUMBER ON THE STACK TO A b6-DIGIT
693 focm REPRESENTATION, AND TYPES IT ON THE CONSOLE USING THE
i TYPE ROUTINE STYPE. 'SEE LISTING FOR OPTIONS AND FURTHER
gg DETARILS.

ggg 9.3.7 POWER UP AND DOWN ROUTINES - SPWRUP AND SPWRDN

699 THESE TWO ROUTINES ARE ENTERED FOR THE POMER UP RND DOWN
700 CONDITIONS, RESPECTIVELY. THE POWER DOWN ROUTINE (SPWRDN)
701 SAVES THE GENERAL REGISTERS AND STACK POINTER. THE POWER UP
702 ROUTINE (SPWRUP) CORRESPONDINGLY RESTORES THE REGISTERS, STACK
703 POINTER, AND TYPES THE MESSAGE "POMER™ WHEN POWER IS RESTORED.

704 THE vof.nms INTERNAL SWITCH REGISTER IS ALSO SAVED/RESTORED
705 BY THIS ROUTINE.
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9.3.8

10.
10.1

10.2

10.3

END OF PRSS ROUTINE - SEOP
THE END OF PRSS ROUTINE COUNTS THE NUMBER OF PRSSES PERFORMED
oxnc; THE L/TYPES A MES (IF ENRBLED), SETS/CLEARS THE
T-81T7 (IF ENRBLED), AND ALSO INTERFACES 10 THE MONITOR, IF

PRESENT, IT ALSY OPTIONALLY LOOPS FOR A NUMBER OF SUBPASSES
BEFORE SIGNALLING AN ENO OF PRSS CONDITION.

RCT/APT/XXDP

ARCT COMPRTIBILITY

THIS PROGRAM WILL RUN UNDER THE ACT SYSTEM.
RPT COMPARTIBILITY

THIS PROGRAM WILL RUN UNDER THE APT SYSTEM MONITOR. ALL
NECESSARY SOF TWRARE COMMUNICATION HOOKS RRE PRESENT.

XXDP COMPATIBILITY

FOR XXDP MEDIA COMPATIBILITY, THE TOP 2K WORDS OF THE 16K WORD
MINIMUM MEMORY AREA ARE NOT OISTURBED DURING EXECUTION.

.ENDR
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L

09-FEB-77 10:3¢2

001100

000011
000012
000015
000200
177776

177774
177772
177570
177570

.TITLE FPU ARDD/SUB/MUL/DIV RANDOM EXER
; #®COPYRIGHT (C) 1976

:#DIGITAL EQUIPMENT CORP.

,lMYMRD, MRSS. 017%4

lPROGRM BY DONRLD NORTH

lTHIS PROGRAM WAS RSSEMBLED USING THE PDP-11 MRINDEC SYSMRC
lPRCKRGE (MAINDEC-11-D2QRC-C3), JAN 19, 1977.

SBTTL OPERARTIONAL SWITCH SETTINGS

:: SWITCH OCTAL USE

;¥ 15 100000 HALT ON ERROR

;¥ 14 040000 LOOP ON CURRENTLY EXECUTING TEST

s 13 0 INHIBIT ERROR TYPEOQUTS

;¥ 12 010000 INHIBIT STATUS TYPEOUTS

s # 11 000 INHIBIT ITERARTIONS

;¥ 10 0000C0O J=BELL ON PRSS END

¥ 1=BELL ON ERROR

;¥ 9 001000 LOOP ON ERROR

¥ 8 000400 LOOP ON TEST NUMBER IN "SLPTST”

¥ l 000000 O=TEST HFP/WFP ALTERNATELY ERCH PRSS
¥ 000002 1=TEST ONLY UNIT SPECIFIED IN SK<«00>
¥ 0 000002 O=SELECT HFP, IF SH(EJI)

;¥ 000003 1=SELECT WFP, IF SW<«OD>=

.SBTTL BASIC DEFINITIONS
:#INITIAL ADDRESS OF THE STACK POINTER #¥x 1100 #x¥

81ACK=" 1100
. :BASIC DEFINITION OF ERROR CALL

.EQUIV ENMT,ERROR
.EQUIV IOT,SCOPE ; ;BRSIC DEFINITION OF SCOPE CALL

!HISCELLMOUS DEF INITIONS

UT= .- CODE FOR HORIZONTAL TAS

LF= 12 : 1CODE FOR LINE FEED

CR= 15 : 1CODE FOR CARRIAGE RETURN

CRLF= 200 : :CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 : 1PROCESSOR STATUS WORD

.EQUIV PS, PSM

STKLMT= 17777y ::STACK LIMIT REGISTER

PIRQ= 177772 : 1 PROGRAM xmsmr REQUEST REGISTER
DSWR= 177570 : t HARDWARE SWITCH REGISTER

DDISP= 177570 : 1 MARDWARE DISPLAY REGISTER

. ¥GENERAL PURPOSE REGISTER DEFINITIONS

RO= %0 .- GENERAL REGISTER

Rl= 71 : :GENERAL REGISTER

R2= %2 : - GENERAL REGISTER

R3= %3 ; ;GENERAL REGISTER

R4z 4 .+ GENERAL REGISTER

RG= %5 + + GENERAL REGISTER

Rb= "6 + + GENERAL REGISTER
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DQFPOR.P11  09-FEB-77 10:32 BRSIC DEFINITIONS
794 000007 R7= %7 . :GENERAL REGISTER
795 000006 SP= %6 :1STACK POINTER
n?t;g 000007 PC= %7 : ' PROGRAM COUNTER
798 . #PRIORITY LEVEL DEFINITIONS
799 000000 PRO= O ;;m{oapv LEVEL O
800 000040 PRI= 40 - 'PRIORITY LEVEL !
801 000100 PR2= 100 s tPRIORITY LEVEL 2
802 000140 PR3= 140 ;;mmiw LEVEL 3
803 000200 PRY4= 200 : 'PRIORTTY LEVEL §
B804 000240 PRG= 240 :'PRIORITY LEVEL S
BOS 000300 PRe= 300 . PRIORITY LEVEL b
gwog 000340 PR?= 340 ! 'PRIORITY LEVEL 7
808 . #"SWITCH REGISTER™ SWITCH DEFINITIONS
809 100000 SW15= 100000
810 040000 SWi4= 40000
B1] 020000 SWl3= 20000
8lc 010000 SWi2= 10000
813 004000 SWil= 4000
814 002000 SWi0= 2000
815 001000 SW09= 1000
816 000400 SW0B= 400
817 000200 SWC7= 200
818 000100 SWib= 100
819 000040 = 40
820 000020 SWo4= 20
821 000G 10 Swo3= 10
822 000004 Swo2= Y
823 000002 SWol= 2
8y 000001 = ]

% .E%xg SWO9, SW9
827 .EQUIV %ggﬂg
828 "EQUIV SWO6 . SHb
829 JEQUIV SWOS. SWS
830 JEQUIV  SWOM,SWY
83] -EQUIV %g,sua
832 QUIV 'SU2
833 EQUIV SWOI.SWl
33354 EQUIV SWOO0,SWO0
836 . ¥DATA BIT ggrmmons (BITOO TO BITIS)
837 100000 81715= 1000680
838 040000 BITI4= 40000
839 020000 BIT13= 20000
840 010000 BIT12= 10000
841 004000 BITII= 4000
BY2 00~000 BIT10= 2000
843 001000 BITD9= 1000
g4y 000400 BITO8= 400

845 000200 BIT07= 200

B4 000100 BIT06= 100

gy? 000040 BITOS= WG

B48 000020 BITO4= 20

849 00000 BITd3= 10
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000004

360001

07660C
000022
000144
000344
000244
000000
000001
000002
000003

000004
000005

000000

000174

al;oaf
3}786;
.EQUIV

.EQUIV
EGUIV

.EQUIV
.EQUIV
.EQUIV
.EQUIV

- #BAS1C

09-FEB-77

0000 0D 60 G IDKI) 00 00 G0 >~ N0 £
S bl D=l Dl P P04 P4 P4 P=q
3333333223

S BEREZRARTEBI

— DO WM
Bl b=t 0=t Pt e} =l =t} =t P4 =g
4t —
O MW LU0 DO

¢RRVEC= 4
RESVEC= 10
TBITVEEzlq

TRTVEC=
BPTVEC=
IOTVEC=
PWRVEC=
EMTVEC=

1
14
20
)
30

TRAPVEC=34

TKVEC=
TPVEC=

PIRQVEC=

60
bu
240

. ¥MED INSTR CODES
MED= 076800

RWHAMI =

RFLAG=
WFLAG=

022

144
34y

E02

10:34 PARGE 19

RAP VECTOR ADDRESSES

;; TIME OUT AMD OTHER ERRORS
; ;REQERVED AND ILLEGAL INSTRUCTIONS

; s TRRCE TRAP
; 1 BRERKPOINT TRAP (BPT)
; s INPUT/0UTPUT TRAP (I0T) #%SCOPE ##%

; s POMER FRIL

;s EMULATOR TRAP (EMT) #XERROR%#
;s “TRAP™ TRAP

+;TTY KEYB VECTOR

;s TTY PRINTER VECTOR
; ; PROGRAM INTERRUPT REQUEST VECTOR

; OPCODE
;RERD WHAMI

. READ FLAGS
!MRITE FLAGS

. #FLORTING POINT INTERRUPT VECTOR
FPPVEC= 244

Aco

ACl=
RCe=
AC3=
ACY=
ACS=

.SBTTL

%1
ve
%3
74
%5

TRAP CATCHER

.=0

-lFLOﬂTlvg POINT REGISTER DEFINITIONS

;#ALL UNUSED LOCATIONS FROM Y4 - 776 CONTRIN R *.+42 HALT®

; #SEQUENCE TO CATCH
; ®LOCATION O CONTAIN

.=174

éLhEGRL TRAPS AND INTERRUPTS

TO CRTCH IMPROPERLY LOADED VECTORS
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906 000174
307 000176
908
309 000200
910
911
912
913
914
915
916
917 00004
918
919 000052

B RRR LR RN RIS

8888888
SR ZhEs

(]
—
n

P
wWho— 0O
8

f

2
Q
1

-
."'.

09-FEB-77 10:32

000000
000000

000137

001000
000024
0002

000044
001000
001000

000000
001202
000776
0001
0000
000014

002734

FO2

03-FEB-?7 10:34 PAGE

TRRP CATCHER

DISPREG: .WORD O
SWREG: .WORD O
.S8TTL ;QRTING RDORESS(ES)

20

; s SOFTWARE DISPLAY REGISTER
; 1 SOFTWARE SWITCH REGISTER

J8START ;;JUMP TO STARTING ARDDRESS OF PROGRAM

.SBTTL RCT1l HOOKS

R 2112222 21222 22T a2 222222222222 222322 22222222222

! HOOKS REQUIRED BY ACTI1

. =46
SENDRD
.=5¢2

.WORD O
.=SSVPC

; SAVE PC
;s 1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
::2)SET LCC.52 TO ZERO

! ' "RESTORE PC
.SBTTL éﬁ*oggnnnctsn BLOCK
s o ST 00 00 TE 00 90 3 0 98 3 9E 30 36 90 3 930 9 96 38 36 3 96 98 36 30 96 3% 30 3 3% 96 3 3% 36 9 3 36 9 3 3¢ 3 3 3 9 3 3 9 % 3 % 3% % %

:SET LOCATIONS 24 AND 44 RS REQUIRED FOR APT
;;ll!lllll!!lll!l!ll!ll!{l!iilli!ll!l!!llllll!l!liilliliil!!iili!

.$X=.  ;;SAVE CURRENT LOCATION

. =M ::SET POMER FRIL TO POINT TO START OF PROGRAM
200 : sFOR APT START UP

. =44 : ;POINT TO APT INDIRECT ARDDRESS PNTR.

SAPTHDR ; ;POINT TO APT HERDER BLOCK

.=.8X  s-RESET LOCRTION COUNTER
s R R OO Y

:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP1l DIAGNOSTIC
; INTERFACE SPEC.

S$APTHD:

SHIBTS: .WORD O -+ TWO HIGH BITS OF 18 BIT MAILBOX RDOR.

SMBAOR: .WORD SMAIL  ;:ADDRESS OF APT MAILBOX (BITS 0-15)

§TSTM: .WORD S10. :tRUN TIM OF LONGEST TEST

§Pn TM: .WOR ;;gHN T}HE IN ssc§ ng éET Pﬂg? ON 1 guxr (QUICK VER

UNITM: |WOR 1 a00ITIONAL RUN YiME (SECS) OF A PASS FOR EACH ADDI
.WORD  SETEND-SMAIL 2 ;:LENGTH MARILBOX-ETABLE (WORDS)

1
T

£
I

Y
0

)
NAL UNIT
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S

46
947
48
EAE.

SRIEEEFRE R P SRARRIRERE

SRR BEESRRRERRBREBRIIIIAI

S8

888 BB e 8 Bs B BB 8RB B8888ERRERE8888888
RPN A A R A T et

177607
g77
015

000012

000000
800000
000000

000000
000000

03-FEB-77 10:32

000377

.SBTTL

GO2

09-FEB-77 10:34 PAGE 21
COMMON TAGS

COMMON TAGS

§ s IR R R RN R R R R R RN R LS
: kTHIS TABLE CONTRINS VARIOUS COMMON STORAGE LOCATIONS
; #USED IN THE PROGRAM.

.=1100
SCMTAG: WORD O : s START OF COMMON TRGS
$TSTNM: .WORD O ; ;CONTRINS THE TEST NUMBER
$ERFLG: .WORD O ; ;CONTAINS ERROR FLAG
SICNT: .WORD O ; ; CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD O : s CONTRINS ?COPE LOOP R?ORESS
SLPTST: .WORD O ; JCONTRINS TEST NUMBER TO LOOP UPON
SLPERK: .WORD O s CONTRINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O - CONTRINS TOTAL ERRORS DETECTEC
SITEMB: . WORD O ; ;CONTRINS ITEM CONTROL BYTE
gERHRX: WCRD | ;s CONTARINS MAX. ERRORS PER TEST

RRPC: .WORD O - : CONTRINS PC OF LARST ERROR INSTRUCTION

SGDAOR: .WORD 0 + s CONTRINS SS OF ’'GOOD’ DATA
$80A0OR: .WORD O s s CONTRINS SS OF 'BRD’' DATA
SGODAT: .WORD O : s CONTAINS 'GOOD’ DATA
$BODAT: WORD O : s CONTAINS ’BR?’ DATA

Egﬁg 8 ; s RESERVED--NOT TO BE USED
$AUTOB: .BYTE O : ;AUTOMATIC MODE INDICATOR
SINTRG: .ES;S 8 :: INTERRUPT MODE INDICATOR
SKR: .WORD DSWR ; ;ADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP ; ;RDORESS OF DISPLAY REGISTER
$TKS: 177560 s TTY KBO STRTUS
$TKB: 177S6e :: TTY KBD BUFFER
$TPS: 177564 s TTY PR{NT R STRY SEG. ADDRESS
§TPB: 177566 s TTY PRINTER FE G. RADDRESS
SNULL: .BYTE O ; ;CONTRINS NULL CHARACTER FOR FILLS
SFILLS: .BYTE ¢& ; ;CONTRINS 8 OF FILLER CHARACTERS REQUIRED
SFILLC: .BYTE 12 ;s INSERT FILL CHARS. RFTER R “LINE FEED"
STPFLG: .BYTE O s "TERMINAL AVAILABLE™ FLRG (BIT<«07>=0=YES)
STIMES: O : s MAX, NUMBER OF ITERATIONS
SESCAPE : 0 : ;ESCAPE ON ERROR RDDRESS
$BELL: .ASCIZ <«207>¢377>«377> ;;CODE FOR BELL
$QUES: .RSCII 7/ ;s QUESTION MARK
$CRLF: .ASCII 1% ; s CARRIRGE RETURN
SLF: .ASC1Zz «12 :+LINE FEED

;-llllll!llllllllll!llll!ll!llllii!llilll!lllll!lliliiii!lll!l!!i
'88TTL APT MAILBOX-ETABLE

e HRBRERNRRERBERFRHERREREEERAERAFERRREERERERRERRERERRRRRRRERERERRE

' EVEN
SMAIL :
SMSGTY:
FATAL:
TESTN:
$PASS:
SDEVCT:
SUNIT:

.WORD  AMSGTY
.HORB AFATAL
R

.WO RTESTN
.WORD  APASS
.WORD  RDEVCT
.WORD  RUNIT

s APT MAILBOX

; ;MESSARGE TYPE CODE
;s FRTAL ERROR NUMBER
;s TEST NUMBER

: +PRSS COUNT

: s DEVICE COUNT

;3170 UNIT NUMBER
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PDR.P11  09-FEB-77 10:32 ABLE

1001 001216 000000 §MSGRD: .WORD  AMSGAD ; ;MESSAGE nooRess

1002 001220 000000 SMSGLG: .WORD  AMSGLG ;;MESSAGE LENG

1003 001222 SETRBLE: RPT Euvxnomsm TABLE

1004 001222 000 SENV: .BYTE RAENV  :ENVIRONMENT BYT

1005 001223 000 SENVM: .BYTE  RENVM  ::ENVIRONMENT MOOE BITS

1006 001224 000000 SSWREG: .WORD ASWREG ;;APT SWITCH REGISTER

1007 001226 000000 SUSWR: .WORD AUSWR  :;USER SWITCHES

1008 001230 00000C SCPUOP: .WORD ACPUOP ::CPU TYPE,OPTIONS

1009 ¥ 8175 15-112CPU TYPE

1010 " 11/04=01,11/05=02, 11/20=03, 11/40=04, 11/45=05
1011 ¥ 11/70=06.PDO=07,G=10
1012 ‘3 BIT 10=RERL TIME' CLOCK

1013 LR BIT S=FLOATING POINT PROCESSOR
1014 ¥ 81T B=MEMORY MANAGEMENT

1015 001232 $ETEND:

1016 CMEXIT
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DOFPDR.P11  (09-FEB-77 10:32 ERROR POINTER TRBLE
1017 .SBTTL ERROR POINTER TRBLE
1013 001232 SERRTB:
1 i 4THIS, T8 NTAJNS THE INFORMATION FOR EACH ERROR THAT CAN QCCUR.
1058 Bt TN 1 oRtTEIrED BY LUAING THE THDEX NUPBER FoU o
1023 !LOCRTION SITEMB. THIS NUMBER INDICRTES WHICH ITEM IN THE TABLE IS PERTINENT.
1024 t #NOTE L : IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC)
1025 } ¥NOTER: ERCH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOMWS:
1027 ¥ EM ;;POINTS TO THE ERROR MESSAGE
1028 " DH 'POINTS TO THE DATA HEADER
{853 ¥ BT }IPOINTS 10 THE DATA
¥
10 ' j ENOTE:  ERROR vttpgﬁ TRere (SERRTE) LR BEEN MODIF IED,
1 EORENRYYE ROJTINE POR 178 STRUCTURE
1033 DOIP32 0IAS74 (033254 D3ICHY EMVODL: | MORD an om DTR,0,0,0,0,0,0,0 ;ADDF ¥
1034 001240 0OCDO0 (0000CO 000000
1035 00i246 000000 0COOO0 000009
h% o012 Y 44 EMVO02: .WORD  EMK,DHA,DTA,0,0,0,0,0,0,0 SUBF  # FPS ERRORS
00 N ' . J,0,40,0,0,4, 0
i RISt DO BAdoa) Oadod
1039 001272 000000 0O0OOOO 000000
300 000000
302 03263 033254 033544 EMVOO3: .WORD  EML,DHA,DTAR,0,0,0,0,0,0,0 sMULF %
310 000000 000000 000000
316 000000 000000 000000
000000
000000 000000 000000 EMVOOM: .WORD  0,0,0,0,0,0,0,0,0,0 ; (UNUSED)
000000 000000 000000
000000 000000 000000
000000

e

033270 033564 EMV0O0S: .WORD  EME,DHB,DTD,LOF,HIF,0,0,0,0,0  ;ROODF
033672 033702 000000
000000 000000

000000
G7 EMV0O06: .WORD EHE,DHC,DTE,LOD,HID,0,0,0,0,0 ; RDDD ¥
BE EEn W
000000 000000 090000
000000

§§§2§§ §§§§§§ EMVO07: .WORD  EMF,DHB,DTD,LOF,MIF,0,0,0,0,0 ;SUBF *
D00

032375 033326 033576 EMVOI0: .WORD EMF,DHC,DTE,LOD,HID,0,0,C,0,0 ;SUED

Q33642 033656 D00000
| 00C000 000000
0324

26 033270 033564 EMVOll: .WORD EMG,DHB,DTD,LOF,HIF,0,0,0,0,0 ;MULF #
033672 033702 000000
000000 000000 000000

033326 033576 EMVOle: .WORD  EMG,DHC,DTE,LOD,HI1D,0,0,0,0,0 ;MULD %
033656 000000

RO 28 2a 22022
SSpRR 225k B
g
:

S8EERREEEEEREEEEREREEE 2888 S833888
o

LLELL L
e AL
tREA
ok

"

RESULT ERRORS

SRE S

SRR FREEREEAE

P
00
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FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 09-FEB-?77? 10:34 PAGE 24

DOFPOR.PLI 09-FEB-77 10:32 ERROR POINTER TARBLE

1073 001S32 000000 000000 00000

igg 8}% % 83%270 033564 EMVO13: .WORD  EMH,DHB,DTD,LOF,HIF,0,0,0,0,0 ;DIVF &
1076 001 . 702 000000

{877 m{% 000000 000000 000000

I

IU;E.I %15&6 % 033326 033576 EMVOI4: .WORD EMH,DHC,DTE,LOD,HID,O0,0,0,0,0 ;DIVD #
1080 001574 033642 033656 000000

1081 001602 0COCO0 (000000 0000G0

{% 001610 000000

1084 001612 032505 033424 033620 EMVOLS: .WORD  EMI,DHD,OTF,0,0,0,0,0,0,0 ; ILLEGRL FPP TRAP
1085 001620 000000 000000 0000QC

1086 001626 000000 000000 000000

}% 001634 (000000

1089 %l&% m 033254 JS44 EMVOl6: .WORD  EMM,DHR,DTAR,0,0,0,0,0,0,0 ;DIVF &
1090 1644 000000 0000

1091 001652 000000 000000 000000

1092 001660 000000

1093 001662 % 033254 (033544 EMVOL17: .WORD  EMN,DHAR,DTA,0,0,0,0,0,0,0 ;RDOC  *
1094 001670 000000 000000

1095 001676 000000 000000 (000000

1096 001704 000000

1097 001706 032721 033254 033544 EMV020: .WORD  EMO,DHR,DLTA,0,0,0,0,0,0,0 ;SUBD  # FPS ERRORS
1098 001714 000000 000000 000000

1101 001 % 033254 (033544 EMvVO2l: .WORD EMP,DHR,DTR,0,0,0,0,0,0,0 ;MULD &
1102 001740 00000J 000000 000000

1103 00i746 000000 000000 000000

1104 001754 000000

1105 001756 % 033254 033544 EMvO2?- .WORD  EMQ,DHA,DTR,0,0,0,0,0,0.0 ;0IVD
1106 001764 000000 000000

1107 001772 000000 000000 (000000

jjgg Occon D00

1110 00200¢ 033004 033503 033552 E. .3: .WORD EMR,DME,DTS,0,0,0,0,0,0,0 ;RDOF  *
1111 002010 000000 000000 000000

1112 002016 000000

1113 002024

1114 % EMVO24: .WORD  EMS,DHE,DTSB,0,0,0,0,0,0,0 ;SUBF %
1118

1116 002042

1117 002050

1118 002052 EMVOSS: .WORD EMT,DME,DTB,O0,0,0,0,0,0,0 ;MULF %
1121 %

1122 002076 EMVO26: .WORD  EMU,DHE,DTB,0,0,0,0,0,0,0 ;OIVF  # FEC/FER ERRORS
llg %m

11 15

1125 0021

lieb 002122 033130 033503 033552 EMVO27: .WORD EMv,DHE,0T78,0,0,0,0,0,0,0 ;A00D0
1127 002130 000000 (000000 000000

1128 002136 000000 000000 000000




g
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KO2

/SUB/MUL/DIV RANDOM EXER MACYl] 27(1006) 09-FEB-?7 10:34 PRGE 25
P11 09-FEB-77 10:32 ERROR POINTER TRBLE
038858 EMVO30: .WORD EMW,DHE,DTB,O0,0,0,0,0,0,0 ;SUBD ¥
033552 EMVO31: .WORD EMX,DHE,OTB,0,0,0,0,0,0,0 ;MULD #
000000
0000G0
033552 EMVO32: .WORD  EMY,DME,OT78B,0,0,0,0,0,0,0 ;DIVD %
000000
000CC0
883844 EMVO33: .WORD EMR,DHA,DTA,0,0,0,0,0,0,0 ;F-MODE EXERCISER # FPS
4 44 EMVO34: .WORD EMB,DHR,CTAR,0,0,0,0,0,0,0 D-MODE EXERCISER ERROR
l ‘. | Bl Bodiabi Bl Badl Badt 2l 2t ad ;- '
POSE% QOO0 Oooody BABoog
002302 000000 00OC00 000000
002310 000000
002312 032245 033270 033564 EMVO3S: .WORD  EMC,DHB,DTD,OPIF,OP2F,0P3F, OPYF, OPSF, OP&F,0 ;F-MODE EXERCISER # RE
002320 083715 033722 033732
002326 033742 033752 033762
002334 000000
00233 032305 033326 033576 EMVO36: .WORD EMD,DHC,DTE,OP1D,0P20,0P30,0P40,0PSD,0PD,0 ; D-MODE EXERCISER #
0O023¥4 033772 034006 034022
002352 03403 034052 034066
002360 000000

.SBTTL PROGRAM DEFINED COMMON TAGS
; *VARIABLES

¢PS: JMORD O :FPS STORED HERE AFTER srrps
Fsg .uono 0 Fgg STORED HERE RFTER s;
FEP()PC: 35858 8 :0LD acogvzbtﬁng nF 3 ?RQP
F;;gps: ) 5820 0 :0LD PS gn}rsgp HERE RFTER TRRP
Eﬁé ZHORB 8 prpg D FER
FPS WCRD O WARE FPS
SFEC: .WORD O : GOF TWARE FEC
m 00000C $FER: .WORD O : GOF TWARE FEA
X DO00O0 DOCO0C 000000 ANSI: .WORD  0,0,C,0 : HAROWARE FLOARTING POINT ANSWER
%g m 000000 000000 ANS2: .WORD 0,0,0,0 : SOF TWARE FLOATING POINT ANSWER
002426 027005 104552 111730 LONUM: .WORD 02700S, 104552, 111730,000555 : RANDOM EXERCISER OPERAND LONUM
@% ﬁ% 166330 007025 HINUM: .WORD 102337, 166330,007025,021553 : RANDOM EXERCISER OPERAND HINUM
002446 175463 030712 105726 OP1: JWORD  175463,030712, 105726, 124064 ;




LOZ

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY!l 27(1006) 09-FEB-77 10:34 PRGE 26

DRFPOR.PI1  09-FEB-77 10:32 PROGRAM DEFINED COMMON TRGS
ﬁg ooewsamq 6655507““ 002361 070707 OP2: .MORD  156607,0023%1,070707,061111 ;

1187 002466 003505 134261 062451 OP3: .HORD 003508, 134261, 062451, 052525 :EXTRA RANDOM OPERANDS
HE B e

1189 7% 1 123456 111111 OPY: JMORD 102466, 123456, 111111,101010 ;

1190 002s04 101010

1191 002506 076103 000346 060612 OPS: .WORD  076103,000346,060612, 125252 ;

1192 002SI4 126252

1193 002516 ON4ID0 112400 177777 OP6: JWORD 044100, 112400, 177777, 000006 ;

ﬂ% 002524 000006

11% . #ADDED COUNTERS FOR TRACING uueae us VE BEEN

1197 002526 000000 ADDCO: .WORD O - TOTAL NUMBER ¥

1198 002530 000000 RDDC1: .WORD O ‘A=0, B0 %

1199 002532 000000 ADDC2: .WORD O :AsQ, Bs= ¥

1200 00253 000000 RODC3: .WORD O tAs0’ B=0 % FOR
1201 00253 000000 : .WORD O :NO SHIFT REQG'D ¥ AOD
1202 002540 000000 RODCS: .WORD O : OVERFLOW ¥ AND
1203 002542 000000 b: .WORD O : OVERFLOW, ENARBLED % SUBTRACT
1204 002544 000000 ADDC7: .WORD O * UNDERF LOW ¥

ig 002546 000000 ADDCB: .WORD O ! UNDERFLOW, ENRBLED ¥

1207 002550 000000 MULCO: .WORD O rom. NUMBER ¥

1208 002552 000000 MULCL: .WORD O A=0 AND/OR B=0 ¥

1209 002554 000000 MULC2: .WORD O ovsrou * FOR
1210 002556 000000 MOCC3: WORD O ! OVERFLOW, ENRBLED * MULTIPLY
1211 002560 0G0O00 MULCY: .WORD O : UNDERFL OW ¥

ig{g 002562 (000000 MUCS: .WORD O : UNDERFLOW, ENABLED ¥

1214 002564 000000 DIVCO: .WORD O romL NUMBER ¥

1215 002566 000000 DIVCl: .WORD O UM A=0 ¥

1216 002570 000000 DIVC2: .WORD O oen B=0 ¥ FOR
1217 002672 000000 DIVC3: .WORD O : OVERFLOW ¥ DIVIDE
1218 002574 000000 DIVCH: .WORD O : OVERFLOW, ENRBLED F

1219 002576 000000 DIVCS: .WORD O : UNDERFLOM ¥

}% 002600 000000 DIVCE: .WORD O } UNDERFLOW, ENABLED M

1222 . sREGISTER CONTENTS, RT ERROR, STORED HERE

1223 002602 000000 EREGD: .WORD O

1224 002604 000000 EREGI: .WORD O

1225 002606 000000 EREG2: .HORD O

1226 002610 000000 EREG3: .WORD O

1227 002612 000000 EREGY: .WORD O

1228 002614 000000 EREGS: .WORD O

1229 002616 000000 EREGH: .WORD O

iS%? 002620 000000 EREG7: .WORD O

1232 . #MESSAGES FOR BEGIN PROGRAM/START OF PASS

1233 002622 005015 D0OSO12 042115 BGNMES: .ASCII <15>¢<12><12><(12>“MD-11-DQFPD-A..."

124 002630 030455 026461 0SOS04

1235 00263 050106 026504 027101

123% 002644 (27056

1237 002646 OM2120 026520 030461 RSCIZ "PDP-11/6X F.P.U. ADD/SUB/MUL~/DIV EXERCISER"(15)¢12)
1238 002654 033057 020130 027106

002662 027125 (040440

o
28

23
;
28

051457 041125




FPU ADD/SUB/MUL/DIV RANDOM EXER
09-FEB-77

DQFPOAR.PLI

002676
002704
002712

g%

10.32
046125

042440
0S1511

050012
000043

MO2

MACY1l 27(1006) 09-FEB-?7 10:34 PAGE 27

042057
042530
0S1105

051501

PROGRARM DEF INED COMMON TRGS

NWPRS1: .ASCIZ <15 12>"PRSS &~

— ——— ——




FPU RDD/SUB/MUL/DIV RANDON EXER MRCYLl 27(1006)
09-FEB-77 10:32

DQFPDR.PLI

003142
000176
000174
000004
001210

00lee4

023330
000246

S

e88
=t Pt o
P—= gt P
)
£L£0OMn

004
1146
001150
176018

001146
001150

00l1e23
001146

000244

NOZ

09-FEB-?7 10:34 PRGE 28
STRRT OF PRSS ROUTINE

.SBTTL START OF PASS ROUTINE

.EVEN

;START ON AN EVEN BOUNDRRY

llll!llEill!ll!ll!lli!!lﬁllilll!l*llilll!llllll!l!l!llllllllll!

RMA ASSEMBLE ALL RELATIVE REFERENCES RS ABSOLUTE

il!l!lill!l*!lllll*I*lllllllli‘!llllllll!lillll!lll!l!lill!l!li

ART:
SBTTL

INITIALIZE THE COMMON TAGS
: SCLEAR THE COMMON TAGS (SCMTARG) ARERA

MOV
CLR
cMP
BNE

#$SCNTRG, R6 . sFIRST LOCRTION TO BE CLERRED
LRE) + ! !CLEAR MEMORY LOCATION
#SWR,RE ; ; DONE?

.~6 . :LOOP BACK IF NO

#STACK, SP LIGETUP THE $Ta0R POINTER

MOV
,,xnxrlners A FEW VECORS

15175, FOR 8 1oR)

64S:
65S:
66S:

678:

HOV
MOV
MOV
MOV
cMP
BNE

B8R

MOV
RTI
MOV
MOV
MOV

CLR
BITB
BEQ
MOV

.SET P
foV
CLR

#$SCOPE S8 IOTVEC ;10T VECTOR FOR SCOPE ROUTINE

.iéﬂaﬂatglcnivé "LEVE VECTOR FOR ERROR ROUTINE

340 aatnwvsc+a .:L
$STRAP RnP vscron FOR TRAP CALLS

:g:3h3§¢“39u5§é2 ctlnomsn FRILURE VECTOR
§E=8¢? o¥E$ "&Er Eno-or-PaocRnn COUNTER

STINES' s IN wﬂ OF ITERATIONS

SESCAPE ,, ERRR#HSEE ON ERROR RODRESS

81, SERMAX ALLOW ONE ERROR PER T

I SLPQOR ,,INITIRLIZE THE LOOP RDORESS FOR SCOPE
OR LOOP RDDRESS

i SETUP
ooy e gl LR TR LT I

aienavsc -(SP) ,,snvs ERROR VECTOR

:Bss SERRVEC u#’rSE“S“HX£8unns $uxcu R%GISTER
gﬁagxsptnv ::TRY ro“ﬁﬁ?EﬁﬁﬁcE‘Eﬁhﬁunﬁé°éﬁns“

,,BRRNCH IF NO TIMEOUT TRARP OCCURRED
;AND  THE HARDWARE SWR IS NOT = -1
65$ ,,BRQNCH IF NO TIMEOUT
8658, (SP) ;;SET UP FOR TRRP RETURN

. POINT TO SOFTWARE SWR
uoxspntc DISPLAY
(SP)+,d8ERRVEC ;;RESTORE ERROR VECTOR

$PASS :CLEAR PASS cggnr
8APTSIZE, SENVM ,,TEST USER SIZE UNDER APT
B7$ ' YES, USE NON-APT SWITCH
8SSWREG, SWR :NO,SE RPT SWITCH REGISTER

FPP UNEXPECTED TRAP CATCHER - - = = =~ = = -
$FPPILT, S#FPPVEC :NEW PC AT FPP TRAP
asrpPvel+2 !NEW PS AT FPP TRAP
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DFPOR.P1]

003216
003022

002526
000026

FPU RDD/SUB/MUL /DIV_RANDOM EXER MACYL1 27(1006)
09-FEB-77 10:32

&
e

&
&

32

2HL

175530
0221086

BO3

09-FEB-77 10:34 PRAGE 29
NITIALIZE THE COMMON TRGS

; #®CLERR COUNTERS FOR TRACING INFO
#A00CO, RO

;FIRST LOCATION TO CLEARR

826 Rl :26(8) WORDS

(RO + :CLEAR AND BUMP
R1,28 :00 AGAIN

, BGNMES . 1D MESSAGE AT START

el
MESSAGE ON WHETHER OR NOT HFP UNIT IS PRESENT

RIWHAM] ;HHﬂHI INTO RO
; IS THERE R HFP UNIT 7

¥
2
3

708 :NO, BR

68$ ,INOICRTE FP11-E PRESENT
REWPAS :GO_FOR RSS INIT

69% ; INDICATE N0 FP11-E
NEWPAS GO FOR SUBPASS INIT

(1S>c12> "% FPL11-E HFP UNIT PRESENT #7<¢15)<12)

(1S>¢l2>"% NO FP11-E HFP UNIT - ALL TESTS WFP ONLY #"<1S>¢12)

N A A A A A A A S N A A A A A A A A A A A S A A e

SRRE AN RN E RN RN AR R RN RE R RERERRERARRERRRRERRERRERRRERRER

:NEW PRSS ENTERS HERE
4liiliiilllill&liiiii!iil&i!li!i!*i*ii*i!iii*ifiii**iii;*i**i*l

NEWPRS: MOV

8STACK, SP :RESET STACK PTR
8BIT12, 3SWR s INHIBIT STATUS TYPEOUTS ?
SUBPAS :BR IF YES
senocr,seopcr TIME FOR A MESSAGE ?
SUBPAS :NO, NOT YET
NWPAS | :PASS &
$PASS, - (SP) PRSS counr INTO .
(SP) 1-N RANGE
' TYPE OCTAL
6,0 : & DIGITS, NO LERDING ZEROS
&CRLF END THE LIKE




1359

iy

BELEREER

3

1371 003470 032777

032700
001404
012737

003SY4 012737
003S52 005037

et bt R R R R

Pt Prats Yot Pt Pumt Prmit Yo Pmd Pt Pruas

FPU_RDD/SUB/MUL /DIV RANDOM EXER MRCY1! 2
DQFPDA.PLI 09-FEB-77 10:32

000022
000020
000144
000002

000001
010000

010000
000344

010000

032136

032144
001102

701
INI

90
T1

6) _09-FEB-77 10:34
ALIZE THE COMMON TAGS

CO3

PAGE 30

3 RRRRE RS0 0 IE00 2 0000 0030 00 06 30 36 30 00 00 0 0E 0330 0006 03 O3 2

:NEW SUBPASS ENTERS HERE
s s R U R R

SUBPRS: MED

BIT

BEQ

MED

175450 BIT
BEQ

175440 BIT
BEQ

BIC

BR

es: BIS

38: MED

18: BIT

BEQ

030464 19§: ggv
030464 208: MOV
218: CLR

RWHANMI :GET WHAMI INTO RO
§8ITO4,RO : |=HFP PRESENT, 0=NO

20§ :IF NO HFP, TEST WARM ONLY

,RFLAG :GET FLAGS INTO RO

aSK01 , 3SWR :SWO1: 1=HFP OR WFP TEST ONLY

18 : O=ALTERNRTE HFP/WFP PER PASS
#SWO0, ISR :GWO0:  1=WFP ONLY

28 : O=HFP ONLY

g?ITIE,RO 'CLERR HFP ENABLE FLAG(S> FOR WFP
881T12,R0 'SET WFP ENABLE FLAG(S> FOR HFP
,WFLAG ' REWRITE FLRGS

#B8IT12,R0
20s

; TEST WHO'S ENABLED: HOT, WARM
;SET APPROPRIATE HERDER:

gﬁgcuor,norunn "HOT: =
8ASCWRM, HOTWRM : *WARM

STSTNM

'ALL DONE, RESET TEST NUMBER COUNTER




FPU RDD/SUB/MUL/DIV RANDOM EXER MRCY1l 27(1006)

DOFPOR.P11  09-FEB-77 10:32 T1
1388 i
1389 #TEST 1
1330
1391 003556 000004 t811:
1332 003S60 012737 003712 002376
i:ﬁ 003S6b 012737 007400 002400
3% 00%00 0020
1396 003604 005037 002362
1397 00310 005037 002364
1398 003614 005037 ggggss
1399 003620 004737 14
1400 003624 002426 002436
1401 003630 004437 023550
1402 006N 023562 002426
1403 003640 023562 002436
1404 003644 023640
1382 003646 023612 002416
1407 003652 013700 002400
1408 D0036S6 170127 040000
1409 D036Ee 172437 002426
1410 003666 1 002436
1411 003672 172737 002416
1412 003676 170127 007400
ma 003702 012737 00371C 001110
1415
1416
1417 003710 172600
1418 12 172201 ARETI:
1419 1§ 170237 002362
1420 003720 (023737 002362 002400
1421 003726 001403
1422 003730 174237 002406
i:gg 0037M 104001
1425 003736 005737 002400 AERR] :
1426 003742 100014
{:gg 003744 170337 002364
1429 003750 (023737 002364 002402
1430 003756 001401
m% 003760 104023
1433 003762 023737 002366 002404 1S:
1434 003770 001401
i:g 003772 104023
14 173702 ATST]:
i 0037 170008
i333 0ONM000 001416
144] 004002 174237 002406
1442 004006 162737 000001 002410
1443 004014 00Se3? 002406

09-FEB-77

DO3

10:34 PRGE 31

EXERCISE ADDF, ALL INTERRUPTS ON, ROUNDING MODE

K221 2 222222122 2222322 2222222 2 2222222222222

EXERCISE ARDOF, ALL INTERRUPTS ON, ROUNDING MODE

Tt L T T P T T T Y T Y

SCOPE
MOV SARET] EXPFER  ;RODR OF INSTR BEING TESTED

MOV 8007400, 8FPS  ;SET IE BITS IN FORTRAN ANSWER
CLR fFEC ;ELR ngrnnn FES

CLR FEA :CLR FORTRAN F

CLR FPS :CLR FPU FPS BUFFER

CLR FeC 'CLR FPU FEC BUFFER

CLR FER :CLR FPU FEA BUFFER

JSR PC, RANDL2 :GET RANDOM INPUT DATA

_HORD  LOAUM, HINUM :

ISR RY, SPOLSH :ENTER POLISH MODE

SPUSH , LONUM ‘PUSH 2 WORDS ON STACK (LONUM)
SPUSH | HINUM ‘PUSH 2 WORDS ON STACK (HINUM)
$A0D : ADDRESS OF FORTRAN ADD

$POPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
MOV $FPS, RO :DISPLAY FLORTING POINT STATUS
LOFPS  s040000 ‘LORD FPS, INTERRUPT DISABLE

LDF LONUN, ACO 'LORD ACO’WITH A RANDOM NUMBER

L DF HINUM' AC1 :L0AD ACI H{TH A RANDOM NUMBER
LOF ANS2, AC3 *LORD AC3 WITH THE SUM

LDFPS 8007400 : TURN INTERRUPTS ON

MOV 8. +6, SLPADR RESET LOOP RDDRESS
;llll!llll!lllillili!l!!lliiil!liilliliilllll*!!i!’!l**l!*!!ii
LDF ACO, AC2 :LOAD ACO INTO AC2

n?or AC1.RC2 ;ngo RC} BY AC2

STFPS  FPS :STYORE FLORTING POINT STATUS

CMP FPS, SFPS : CHECK FPS

BEQ AERR] :BRANCH IF OK

STF AC2, ANS! :SAVE FPU ANSWER

ERROR | 'FPS ERROR

ST $FPS ;ERROR BIT SET ?

BPL ATST1 :NO, DONT GET FEC/FER

STST  FEC ' YES, CHECK STATUS

CMP FEC, SFEC : CHECK THE FLOATING EXCEPTION CODES
BEG 1$ :BRANCH IF OK

ERROR 23 FEC IS WRONG

CMP FER, SFER :CHECK FLORTING PC

BEQ aTst] BRANCH IF OK

ERROR 23 : WRONG RDDRESS IN FER

CMPF  RAC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
8EQ n$n01 - ANSKERS cugcx

- COMPENSA 5 FOR FORTRAN INRCCURACIES.

§7¢ RCZ, ANS] :SAVE FPU ANSWER

SUB 81 ANS1+2 : DECREMENT FPU ANSWER

SBC ANS 1




FPU ADD/SUB/ML/DIV RANDOM EXER MACY1l 27(1006)

DQFPDR.PLI

1444
1445
1446
1447
1448
1449
1450
1451

004020
004024

0a38

004034
go4036

09-FeB-77 10:32

173737
170000
001403
174237
104005

00S037

002406

002406

002362

Tl

REND!:

EO3

09-FEB-77 10:34 PAGE 32
EXERCISE AODF, RALL INTERRUPTS ON, ROUNDING MODE

CMPF ANS1,RC3 ; CHECK _ANSWERS AGRIN

CFCC ;COPY FLOATING CONDITION CODES
BEQ RENDI :BRANCH IF 0K

STF RC2,ANS! ; SAVE FPU ANSWER

ERROR § ;FPU AND FORTRAN DISAGREE

CLR FPS :CLR FPU FPS BUFFER




FPU RDD/SUB/MA /DIV RANDOM EXER MACY1l 27(1006)
09-FEB-77 10:32

DGFPDOR.P11

1452
1453

1483
1456
1483

1459

3

ESFREERS
S99990 oo T

FRAKESR RB¥RZE8

1469

:

012737

172600
172201
170237
023737
001403
174237
104017

005737
100014
170337

023737
001401
104027

023737
001401
104027

173702
170000
001422

174237
162737
005637

DOM176

002416
004174

002362
002362

002406

002400
002364
002364

002366

002406
000001
00c412

-——— — ————

002376

001110

002400

002402

002404

002414

FO3

09-FEB-77 10:34 PRGE 33
T2 EXERCISE ARDDD, ALL INTERRUPTS ON, ROUNDING MODE

< QSOOI 000000000000 O 00000 00 00 0 SO0 00 U0 IR 0000 GO0 00 00 00 0 00 90 003 0030 00 30 3% 00 3 36 06 36 3 3% 96 30 36 3 3 % 3% 3 &

’iTssr 2 EXERCISE RDOD, ALL INTERRUPTS ON, ROUNDING MODE
*s¥5I!lI§EB$E!lllllllllllllll‘IIlllillilllllllil‘llll!lll!lll{!l}
MOV BARET2, EXPFEA nooa OF INSTR BEING TESTED
MOV cggrsoé $FPS ISR?&TS gn FORTRAN ANSWER
CLR
CLR SFER CLR FORTRAN FEA
CLR FPS :CLR FPU FPS BUFFER
CLR FEC :CLR FPU FEC BUFFER
CLR FER 'CLR FPU FEA BUFFER
JSR PC, RANDLY GET RANDOM INPUT DATA
_WORD  LOMUM, HINUM
Jga RY, SPOLSH ENTER POL ISH noosTg
USH ,LONUM USH 4 K (LONUM)
ipugn H?NUH :PUSH 4 53582 Sﬂ ?TRSK (HQNUH)
$ADD ' ADDRESS OF FORTRAN ADD
§POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
LOFPS  s040200 :LOAD FPS, INTERRUPT DISABLE AND FD
LDD LONUM, RCO :LOAD ACO WITH A RANDOM NUMBER
LDD HINUM' AC1 :LORD AC1 WITH A RANDOM NUMBER
LDD ANS2, AC3 :L0AD AC3 WITH THE SUM
LOFPS 8007600 : TURN INTERRUPTS ON
MOV 8. +6, SLPADR 'RESET LOOP ADDRESS
;llilllllll!l!illllllilil!t!llillilllll!lllllll!i*!*!l**lill!l
LDD RCO, AC2 :LOAD ACO INTO AC2
ARET2: ADDD  ACI. ACP ADD AC]l BY AC2
STFPS  FPS' :STORE FLORTING POINT STATUS
CMP FPS, SFPS : CHECK FPS
BEQ AERR? BRANCH IF OK
STD AC2,ANS! :SAVE FPU ANSWER
ERROR 17 :FPS ERROR
AERR2: TST $FPS :ERROR BIT SET 7
BPL ATSTE :NO, DONT GET FEC/FEA
STST  FEC ' YES, CHECK STATUS
CMP FEC, $FEC :CHECK THE FLOATING EXCEPTION CODES
BEQ 1S :BRANCH IF OK
ERROR 27 FEC IS WRONG
18: CMP FER, SFER : CHECK FLOATING PC
BEQ arste :BRANCH IF OK
ERROR 27 ' WRONG ADORESS IN FER
ATST2: CMPD  RC2,A33 : COMPARE FPU ANSWER TO FORTRAN ANSHWER
CFCC : COPY FLOQTING CONDITION CODES
BEQ REND ' ANSWERS CHECK
- COMPENSATE FOR FORTRAN INRCCURACIES.
§TD AC2,ANS1 :SAVE FPU_RNSWFR
SuB 81 ANSI+6 : DECREMENT FPU .NSWER
SBC ANS1+4
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004304
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7
173737
170000
1402
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2410
406
002406

002406
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EXERCISE RDDD, ALL INTERRUPTS ON, ROUNDING MODE

SBC ANS1+2

SBC ° ANSI

CMPD ANSL,RARC3 ; CHECK _ANSWERS AGAIN

CFCC : COPY FLOQTING CONDITION CODES
BEQ REND2 ; BRANCH IF

STD AC2,ANSI :SAVE FPU ﬂNSHER

ERROR b :FPU AND FORTRAN CISAGREE

CLR FPS ;CLR FPU FPS BUFFER
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8%8?3? 004472

170237 002362
023737 002362

174237 002406

174237 002406
162737 000001
005637 002406
173737 002406

174237 002406

00S037 002382
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13 EXERCISE ARDDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

1322232222222 28 S22ttt et alitaltlelsisddialiissselslel

iTEST 3 EXERCISE RDOF, OVERFLOW ANO UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
Ts#gllllggg;éllllll!llll!l!lllllIl!!lllllll!lllllll#i!ill!ll!llli
005300 BV s00quab SFPE ISP IE BIT2 IN FORTRAN ANSWER
]
R 2R PORTRR PEC
CLR ern :CLR FORTRAN rsn
CLR FPS :CLR FPU FPS BUFFER
CLR FEC 'CLR FPU FEC BUFFER
CLR FER 'CLR FPU FER BUFFER
JSR PC, RANDL 2 csr RANDOM INPUT DRTA
JWORD  LOAUM, HINUM
ggSSH R:bnsszSH ENTER gt mDEmCK (LONUM)
$PUSH | HINUM PH%H 5 uoggg 82 gTQCK (HINUM)
$A0D ! ADDRESS OF FORTRAN ADD
SPOPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
MOV $FPS, RO DISPLRY FLOGTING POINT STATUS
LDFPS cgﬂoboo ' LOR NTZRRUPT DISABLE
LOF UM, RCO ' LOR nc WiTH A OM™NUMBER
LOF HINUM. AC1 Lono AC 1 HITH A RANDOM NUMBER
LOF ans2, AC3 0RD AC3 WITH THE SUM
LOFPS 8004400 ! TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
001110 MOV 8. +6, SLPADR RESET LOOP RDDRESS'
'!!l!llllllllllll!!!l{!lliiiiilllilillll!lili!lli**i!ilili!*i!
LOF ACO, RC2 :LOAD ACO INTO AC2
ARET3: noor AC1.ACe :A0D RCl BY AC2
STFPS  FPS’ :STORE FLOATING POINT STATUS
002400 CHP FPS. SFPS : CHECK FPS
BEQ A15t3 : BRANCH IF OK
STF AC2, ANS1 énvs FPU ANSWER
ERROR 1 RROR
ATST3: CMPF  RAC2,RC3 conpnnz FPU ANSWER TO FORTRAN ANSWER
rgc sgonuéuc CONDITION CODES
E REND3
. COMPENSATE FOR FORTRAN innccunncxss
§TF AC2, ANS :SAVE FPU ANSWER
002410 ggg aﬁgﬁ“SI’a oscnensnr FPU ANSWER
CMPF ANSI,AC3 : CHECK _ANSWERS AGAIN
CFCC :COPY FLORTING CONDITION CODES
BEQ AEND3 :BRANCH IF OK
STF RC2, ANS1 'SAVE FPU ANSWER
ERROR & 'FPU AND FORTRAN DISAGREE
REND3: CLR FPS :CLR FPU FPS BUFFER
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DQFPDR. P11 09-FEB-77 10:32 ™ EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
1870 !l*i!ill!i!!i!!lii!l!li!l*!lil!ll!l!ll!ll*illill!llllll!!!!!lll
1§;§ ;Tesr y EXERCISE ADOD, OVERFLOW PND UNDERFLOW INTERRUPTS OFF, ROUNDING MOGE
1 llll!llll!!llllllliI!llililillll!l!lilill&liii!!lll!!lll!il!lll
1573 00NS6N 000004 t&T4:  SCOPE
1o7e DO4eH OI1573 ooMuy 0040 MOV :885{30‘??““ ; OOR ¥ o 2T P R TRAN ANGUER
1272 Shiele BElY 3% R ER FORORAN FEC
1577 004606 005037 002404 CLR SFER CLR ronrnnu rsn
1578 008612 005037 002362 CLR FPS 'CLR FPU FPS BUFFER
1579 DO4616 005037 002364 CLR FEC :CLR FPU FEC BUFFER
1580 004622 005037 002366 CLR FER 'CLR FPU FER BUFFER
158] 00M626 004737 023404 JSR PC, RANDL Y cs RANDOM INPUT DATA
1682 004632 002426 002436 CWORD  LOMUM, HINUM
o0 Fer TRl B EOL S Y
1%% ) %%&S 436 $PUSH ,HINUH PUSH 4 Hugggg TACK (HINUM)

1586 004652 023640 SADD nooazss OF ronrnnn ADD

}ggg 004654 023612 002416 §POPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE
1589 004660 013700 002400 MOV SFPS. RO ;D SPLRY FLOATING PQINT STATU

1590 883293 173557 gggsoo LOFPS 3040200 5 ?ﬂ £R8u39 szeL gno FD
1591 172437 26 LDD LONUM, ACO 1 LORD nco HITH A RRNDOH

1392 Q046794 172537 ooaqas LOD HINUM,. AC1 828 H n Rnnoon NUHBER

1593 700 1;573; 02416 LDP “533 AC3 * AC HE SUM

1594 704 1701 04600 LOFPS  s0049600 URN INTE TS ON, EXCEPT OVER AND UNDERFLOW
iggg 00N710 012737 004715 001110 MOV &.+6, SLPADR 'RESET LOOP ADDRESS'

ig% ; FREEEREEETIE T E IR I3 36033 3 3983603369 O 36 3 36 3 3 39 9 3 K X% R
1599 0ON716 17 LDD ACO, AC2 :LORD ACO_INTO AC2

1600 004720 172201 ARET4: ADDD  ACI.AC2 *ADD ACl BY AC2

1601 004722 170237 002362 STFPS  FPS’ :STORE FLOATING POINT STATUS

1602 004726 023737 002362 002400 CMP FPS, SFPS ;cnscx FPS

1603 73 001403 BEQ ATSty *BRANCH IF OK

1604 73% 174237 002406 STD AC2,ANS1 :SAVE FPU ANSWER

iggz 00M742 104017 ERROR 17 :FPS ERROR

1607 DON744 173702 ATSTY: CMPD  AC2,AC3 ; COMPARE FPU ANSWER TO FORTRAN ANSWER
1608 004746 170000 CFcC SOPY FLORTING CONDITION CODES

1609 004750 001422 BEQ RENDY ' ANGWERS CHECK

1610 conpsnsnts ron FORTRAN YNACCURACIES.

1611 DOM752 174237 002406 §70 :GAVE FPU ANSWER

1612 00475 162737 000001 002414 SUB 8l AN51+5 : DECREMENT FPU ANSKER

it B By el o

1618 38:77u 002406 58C ANS1

15{9 e o Egpg ANS1, Acs CH§$KF5"5¥E5§ ggﬂé?r:on CODES

1618 883882 60i383 558 AENDY 88 ?ﬂ 5«

1619 00S010 174237 002406 STD AC2,ANSI snve FPU ANSWER

125? 00S01M 104006 ERROR 6 :FPU AND FORTRAN DISAGREE

i%%% 00S0i6 005037 002362 AENDY: CLR FPS :CLR FPU FPS BUFFER
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DQFPDR.P11  09-FEB-77 10:32 EXERCISE ADDF, ALL INTERRUPTS ON, TRUNCRTE MODE
1624 H o U000 00 0 595 06 35 96 3698 35 90 96 95 3 36 90 98 38 3 36 01 36 0% 36 08 3 9% 3% 30 3 38 3% 3 9 3 3 36 9 30 3 9 36 30 9% 3 98 3 9% 3 3 % 3 % % % 2% % R
1625 iresr 5 EXERCISE RDDF, ALL INTERRUPTS ON, TRUNCATE MODE
1626 lllllillll!lllllllllilllllllIl!llll!llll!ll!ll‘!lll!l!ilill!l!l
1627 00S022 000004 t&1s.  SCOPE
169 00S024 012737 00S156 002376 MOV BARETS EXPFER  ;ADDR OF INSTR BEING TESTED
1649 005032 012737 007440 002400 EEK :Eggqqo $FPS EE; ggﬂgézg gncfonrnnn ANSWER
o e I ol
1633 833333 883333 364 CLR FEC 'CLR FPU FEC gﬂgrsn
1634 00S060 005037 002366 CLR FER 'CLR FPU FEA BUFFER
1635 D0SOBM 0O4737 GeMIM JSR PC, RANDL2 asr RANDOM INPUT DRTA
1636 005070 002426 3% _WORD  LORUM HINUNM
1637 00S07v 004437 023560 JSR R4, $POLSH enrsn POLISH MODE
169 DRI Dokes Oosua ghusH Lo £ HORDR N 27RcK (RONOM)
1B DRIy Be%a8 3R00 QBBMSS“S‘E’-’?OS“R&«

{E:é 00S112 023612 002416 $POPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
1643 00S116 013700 002400 MOV $FPS. RO oxsanv FLOﬂTING POINT STATUS
16%4 005122 173553 040000 LDOFPS 8040000 NTERRUPT DISABLE

1645 005126 17 002426 LDF LONUN, ACO Lono nc uxrn A RANDOM NUMBER
164 005132 172537 002436 LDF HINUM AC1 :LORD AC1 WITH A RANDOM NUMBER
1647 00513 172737 002416 LDF ANG2, AC3 'LORD AC3 WITH THE SUM

1648 005142 170127 007440 LDFPS noo7ﬁuo : TURN INTERRUPTS ON

§ggg 00514 012737 00S1S4 001110 MOV &.+6, SLPROR :RESET LOOP RDDRESS

iggé SRR R R R AR R R R RREELRR AR RRRER
1653 00SISY 172600 LDF ACO, RC2 .LORD ACO INTO AC2

1654 005156 172201 ARETS: ADDF  ACI,RC2 tADD AC1 BY AC2

1655 005160 170237 002362 STFPS  FPS’ :GTORE FLOATING POINT STATUS

1656 gggxgg 853?87 002362 002400 CMP rpg grps ,cuscx FPS

1657 1 1403 BEQ RERR : BRANCH IF OK

1658 005179 174237 002406 STF fAC2, ANS| :GRVE FPU ANSWER

{223 00S200 104001 ERROR 1 :FPS ERROR

1661 00S202 005737 002400 AERRS: TST SFPS . ERROR BIT SET ?

1662 005206 100014 BPL ATSTS :NO, DONT GET FEC/FER

igga 00S210 170337 002364 STST  FEC . YES, CHECK STRTUS

1665 14 23737 002364 002402 CMP rEc,srsc chx THF FLOATING EXCEPTION CODES
1666 22 001401 BEQ 1 S BRANCH I

{ggg 104023 ERROR 23 'FEC IS uaouc

1669 005226 023737 002366 002404 1S: CMP FER, SFER : CHECK FLORTING PC

1670 00523 001401 BEQ aTsts 'BRANCH IF

ig;é 005236 104023 ERROR 23 : WRONG nooness IN FEA

1673 005240 173702 ATSTS: CMPF  RC2,RC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
1674 005242 170000 CFCC :COPY FLOATING CONGITION CODES
1675 005244 001427 BEQ RENDS : ANSKERS CHECK

1676 conpensnrz ron FORTRAN INRCCURACIES.

1677 005246 174237 002406 §TF :GAVE FPU ANSWER

1678 00S2s2 062737 000001 002410 ADD c1 hN51+e : INCREMENT FPU ANSWER

1679 005260 005537 002406 ADC ANS |
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173737
70000

i
00141M
162737

005637
173737
170000
001403
174237
10400S

00S037

002406

000002
002406
002406

002406

002362

002410

15

RENDS:

09-FEB-77 10:34 PRGE 38
EXERCISE ADDF, ALL INTERRUPTS ON, TRUNCATE MOOE

CMPF ANS1,RC3 ;CHECK ANSKERS AGRIN

CFCC :COPY FLOATING CONDITION CODES
BEQ AENDS :BRANCH IF OK

ggg ISQ?NSI+2 :DECREMENT FPU ANSWER

CMPF ANSI,RC3 ; HECK Rg&ﬂ?

CFCC Y FL NG CON ITION CODES
BEQ RENDS BRQNCH IF O

STF AC2,ANS! SRVE FPU RNSHER

ERROR § ;FPU AND FORTRAN DISAGREE

CLR FPS ;CLR FPU FPS BUFFER
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DOFPDA.P11  (09-FEB-77 10:32 (3 EXERCISE RODD, ALL INTERRUPTS ON, TRUNCATE MODE
16 H o SRR R0 000 00 00 00 96 96 30 00 06 98 30 00 98 30 90 30 4% 00 00 3 36 0 9 % 35 9% 3% % % 3% 36 5% 9 9 30 9% 8 30 9 3 3 3 9 % 3 9% % % % % % * %
1695 KTEST & EXERCISE RDDD, ALL INTERRUPTS ON, TRUNCATE MODE
1696 ll!ll!Illi!!ll!!llllllilli!i!lillillllll!l*lllilllllli!lilillil
1697 00S330 00004 Hre:  SCOPE
1698 005332 012737 00S464 002376 MOV 8ARETH,EXPFEA  ;ADDR OF INSTR BEING TESTED
1699 00SM0 013737 007640 002400 MOV 8007640,8FPS  :SET IE BITS IN FORTRAN ANSWER
1700 00S346 005037 CLR SFEC :CLR FORTRAN FEC
1701 00S3S2 %17 002404 CLR $FEA :CLR FORTRAN FER
1702 005356 37 002362 CLR FPS :CLR FPU FPS BUFFER
1703 005362 005037 002364 CLR FEC :CLR FPU FEC BUFFER
1704 %553?3 005037 002366 CLR FER :CLR FPU FER BUFFER
1705 004737 023404 JSR PC, RANDLY ,csr RANDOM INPUT DATA
1706 00S376 002426 002436 CHORD  LOANUM, HINUM
1707 05402 00M437 023560 ISR R4, $POLSH tENTER POLISH MOOE
1708 0US406 023562 002426 SPUSH , LONUM 'PUSH 4 WORDS ON STACK (LONUM)
1709 00S4I2 023562 002436 §PUSH | HINUM 'PUSH 4 WOROS ON STACK (HINUM)
1710 00SY416 023640 $A0D ' RDORESS OF FORTRAN ADD
f;ié 00S420 023612 002416 $POPX  ,ANG2 :POP § WORDS AND EXIT POLISH MODE
1713 00S424 013700 002400 MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
1714 005430 170127 040200 LOFPS 8040200 :LORD FPS, INTERRUPT DISABLE AND FD
1715 00SM34 172437 002426 LD LONUM, ACO :LORD ACO'WITH A RANDOM NUMBER
1716 005440 172537 002436 LDD HINUM ACI :LOAD AC! WITH A RANDOM NUMBER
1717 00SY¥4 172737 002416 LOD ANS2, AC3 *LORD AC3 WITH THE SUM
1718 005450 170127 007640 LDFPS 8007640 :TURN INTERRUPTS ON
{;ég 005454 012737 00S4e2 001110 MOV 8. +6, SLPAROR *RESET LOOP RDDRESS
i;%é ; S5 3330036 3898 36 06 36 96 3 96 3 96 3 38 3 3 96 3 36 9 96 36 36 3 96 3 3 3 39 6 96 3¢ 3 3 96 36 36 96 3 3 96 3¢ 36 36 3 3 3 % % & % % ¥
1723 00S462 172600 LOD ACO, AC2 :LORD ACO INTO AC2
1724 005464 172201 ARET6: ADDD  RCL,AC2 :ADD AC1 BY RAC2
1725 005466 170237 002362 STFPS  FPS’ :GTORE FLOATING POINT STATUS
1726 005472 023737 002368 002400 CMP FPS, SFPS : CHECK FPS
1727 005500 001403 BEQ AERRG :BRANCH IF OK
1728 00S502 174237 002406 STD AC2, ANS :GAVE FPU ANSKER
{% 005506 104017 ERROR 17 : FPS ERROR
1731 00S510 005737 002400 AERRG: TST SFPS : ERROR ep
1732 00S5{4 100014 BPL ATSTE *NO, DON rsc/rsn
gg“a 00S516 170337 00236M STST  FEC ' YEG, CHECK STRTUS
1735 % 023737 002364 002402 CHP FEC, SFEC :CHECK THE FLORTING EXCEPTION CODES
173% 001401 BEQ 1§ : BRANCH IF OK
i% 005532 10~027 ERROR 27 :FEC IS WRONG
1739 00S53M 023737 002366 002404 IS: cMP FEA, SFER s CHECK FLORTING PC
1740 00S542 001401 BEQ aTSte annncu IF OK
177:2 005544 104027 ERROR 27 WRONG RDORESS IN FER
1743 00SS46 173702 ATSTe: CMPD  RC2,AC3 comms FPU ANSWER TO FORTRAN ANSWER
1744 005550 170000 CFCC :COPY FLOATING CONDITION CODES
1745 001437 BEQ RENDE : ANSHERS CHECK
1746 . COMPENSATE ron FORTRAN INACCURACIES.
1747 00SS554 174237 002406 70 AC2, AN :SAVE FPU ANSWER
1748 005560 062737 000001 002414 ADD 8] husus : INCREMENT FPU ANSWER
1749 005566 005537 002412 RDC ANS 1 +4
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DQFPDA.P11  09-FEB-77 10:32 T6 EXERCISE ADOD, ALL INTERRUPTS ON, TRUNCATE MODE
1750 005537 10 RDC 142
1751 09%37 06 RDC ANS 1
1752 173737 002406 CMPD  ANSI,AC3 s CHECK ANSWERS AGAIN
1753 m &] CFCC gopv FL?RTING CONDITION CODES
1754 1 14 BEQ AENDG RANCH IF OK
1755 0Ssle | 000002 002414 SUS 82, ANS1+6 : DECREMENT FPU ANSWER
1756 005620 00S637 002412 SBC ANS1+4
1757 005637 002410 SBC ANS | +2
1758 002406 5BC ANS1
1753 10%9337 002406 CMPD  ANSL,AC3 : CHECK ANSWERS RGAIN
1760 00S640 170000 CFCC : COPY FLORTING CONDITION CODES
1761 005642 001403 BEQ RENDG : BRANCH IF OK
1762 O0SE44 174237 002406 STD RC2, ANS1 :SAVE FPU ANSWER
{;23 005650 104006 ERROR & :FPU AND FORTRAN DISAGREE
i;gg 005652 005037 002362 RENDG: CLR FPS :CLR FPU FPS BUFFER
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DOFPDAR.P11  (09-FEB-77 10:32 EXERCISE ADOF, ovsanou aw UNDERFLOW INTERRUPTS OFF, TRUNCRTE MODE
1768 BB R E TR 008 T30 OO 96 06 30 06 9 30 98 06 96 3 30 96 3 3% O 30 3 9 S 4E 96 3 30 40 9% 9 90 9 3 36 3% 4 B 3% % % %
1769 hssr 7 EXERCISE ARDOF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE
1770 lllilll!illl!!l!llllllllﬂl‘lllllllllil!!lllilllllllllilll{llll
1771 00S&56 0O000M 17 SCOPE
1772 00S660 8127::7 006012 002376 MOV SARET7  EXPFER no?ngfi ING TESTED
1773 005666 012737 004440 002400 MOV 8004440, §F :GEY 1E BIT m ORTRAN ANSWE
1774 00S674 00S037 002402 CLR $FEC :CLR FORTRAN FEC
1778 005700 005037 002404 CLR §FER :CLR FORTRAN rsn
1776 00S70N 005037 002362 CLR FPS :CLR FPU FPS BUFFER
1777 005710 005037 002364 CLR FEC :CLR FPU FEC BUFFER
1778 00S7iN4 00S037 002366 CLR FER :CLR FPU FER BUFFER
1779 005720 004737 023414 JSR PC, RANDL2 cz RANDOM INPUT DATA
1780 005724 002426 002436 WORD  LOAUM, HINUM
1781 005730 004437 023560 JSR R4, SPOL SH smep POLTSH MODE
1782 00S7M 023sk2 002426 SPUSH , LONUM 'PUSH 2 WGRDS ON STACK (LONUM)
1783 005740 002436 SPUSH | HINUN :PUSH 2 WORDS ON STACK (HINUM)
1784 00S7¥4 023%40 $R0D ' RODRESS OF FORTRAN ADD
}% 00S746 (023612 002416 §POPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
1787 0 V SFP Y FLORT INT STATUS
7% Bt WS sl (OFps 304 R R R T e NPT DIsRet
1789 0D0S76e 172437 002426 LDF LGNUM, RCO Lono ACO MITH 4 RANDOM NUMBER
1790 005766 172537 002436 LDF HINUM RC] :L0AD ACI WITH A RANDOM NUMBER
1791 00S772 172737 002416 LDF ANS2, AC3 'L 0AD AC3 WITH THE SUM
1732 005776 170127 004440 LOFPS  80CA440 ! TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOMW
i;g.;s 006002 012737 006010 001110 MOV 8. +6, SLPRDR 'RESET LOOP RDORESS'

}77% H FREEARTIER TN NEEEEE

1797 006010 172600 ! DF RCO, RC2 :LOAD ACO INTO AC2

1798 006012 172201 ARET?: ADDF  ACL ACe tADD ACl BY AC2

1799 006014 170237 002362 STFPS FPS’ !GTORE FLORTING POINT STATUS

1800 006020 (023737 002362 002400 CHP FPS . SFPS : CHECK FPS

B B ND we 2 e e e

= B B fon | e

ieos 006036 173702 ATST?: SPE’E AC2,RC3 SOPMY os'mmmcong ;?ozoggggg ANSWER
4

18 g2 A% B8 renor LR X

1808 . COMPENSATE FOR FORTRAN imccumcxss

1808 0060MM 174237 002406 i AC2, ANS1 -GAVE FPU RANSWER

1810 006050 062737 000001 002410 ADD 81, ANS1+2 mcner:m FPU ANSKER

1811 006056 005537 002406 ADC ANS1

1812 006062 173737 002406 CMPF  ANS1,AC3 : CHECK ANSWERS AGAIN

1813 006066 170000 CFCC :COPY FLOATING CONDITION CODES

1814 006070 001414 BEQ AEND? :BRANCH IF OK

181S 006072 162737 000002 002410 SUB 82, ANS1+2 : DECREMENT FPU ANSWER

1816 005100 005637 002406 SBC ANS1

1817 006104 173737 002406 CMPF  ANS1,AC3 : CHECK ANSWERS AGAIN

1818 006110 170000 CFCC : COPY FLOATING CONDITION CODES

1819 006112 001403 BEQ REND? ' BRANCH IF 0K

1820 006114 174237 002406 STF AC2, ANS! :SAVE FPU ANSWER

iS%é 006120 104005 ERROR S :FPU AND FORTRAN DISAGREE

1823 006122 0D0S037 002362 AEND7: CLR FPS :CLR FPU FPS BUFFER
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EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
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DOFPDR.P11  09-FEB-77 10:32 T10 EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
1828 H s SRR 0000000000090 O 0 0000 00 06 30 00 3000 40 00 08 90 08 % 9 08 30 9 9% 30 9 6 3 98 0 0% 90 3% 98 90 % 3 % % 0 4% 3% %
182% s kTEST 10 EXERCISE ADOD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
1827 Illll!l!llillll!ll!ll!lllll‘ll!lillll!llllilll!lllll!lllllilill
1828 006126 00O0OOM t&T10:  SCOPE
1829 006130 012737 006262 002376 MOV SARET10,EXPFER ;RDDR OF INSTR BEING TESTED
1820 006136 012737 004640 002400 MOV 8004640 SFPS  :SET IE BITS IN FORTRAN ANSWER
1831 006144 00S037 002402 CLR SFEC :CLR FORTRAN FEC
1832 006150 005037 002404 CLR SFER 'CLR FORTRAN FER
1833 006154 005037 002362 CLR FPS :CLR FPU FPS BUFFER
183N 006160 005037 002364 CLR FEC 'CLR FPU FEC BUFFER
1835 DO&16M 00S037 %66 CLR FER :CLR FPU FER BUFFER
183 006170 004737 G2340M TSR PC, RANDLY GE RANDOM INPUT DATA
1837 006174 002426 002436 CHORD  LOMNUM, HINUM
1838 006200 00437 023560 ISR R4, SPOLSH ENTER POLISH MODE
1839 006204 023562 002426 SPUSH |, LONUM :PUSH 4 WORDS ON STACK (LONUM)

1840 006210 023562 002436 SPUSH | HINUM “PUSH Y uoaos ON STACK (HINUM)

1841 006214 (023640 $A0D : ADORESS OF FORTRAN ADD

}g:g 006216 023612 002416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
1844 006222 013700 0U2400 MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
1845 006226 170127 (OMG200 LOFPS 8040200 :LORD FPS, INTERRUPT DISRBLE AND FD
1846 006232 172437 002426 LDO LONUM, RCO :LORD ACD'WITH A RANDOM NUMBER

1847 006236 172537 002436 LDD HINUM AC1 :LOAD AC1 WITH A RANDOM NUMBER
1848 006242 172737 002416 LDD ANS2 AC3 :LORD AC3 WITH THE SUM

1849 006246 170127 004640 LDFPS 8004640 : TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
i%? 006252 012737 006260 001110 MOV 8. +6, SLPADR *RESET LOOP ADDRESS'

{% H FATE R0 03030 330036 0936 3090 36 5 38 9 3% 98 36 36 3 96 3 3696 9 6 3 0 0 % o %% % % % % X X%
1854 006260 172600 LDD ACO, AC2 :LORD ACO INTO RC2

1855 006ebe 172201 ARET10: ADOD  RACIL.AC2 tADD AC1 BY RC2

1856 00626N 170037 002362 STFPS  FPS’ :GTORE FLOATING POINT STATUS

1857 006270 023737 002362 002400 CNP FPS, SFPS ;crccx FPS

1858 006276 001403 BEQ aTSto s BRANCH IF OK

1859 006300 174237 002406 STD AC2,ANSI :SRVE FPU ANSKER

iggtl: 006304 104017 ERROR 17 :FPS ERROR

1862 006306 173702 ATST10: CMPD  AC2,RC3 :COMPRRE FPU ANSWER TO FORTRAN ANSWER
1863 006310 170000 CFCC : COPY n.ommc CONDITION CODES

1864 006312 001437 BEQ AEND 1O : ANSWERS CHECK

1865 comsnsms ron romnnn }NACCURACIES.

1866 006314 174237 002406 57D AC? -GAVE FPU ANSWER

1867 006320 062737 000001 002414 ADD 81 husus : INCREMENT FPU ANSWER

1868 006326 005537 002412 ADC ANS 144

1869 006332 005537 002410 ADC ANS1+2

1870 00633 005537 002406 ADC ANS 1

1871 006342 173737 002406 CMPDO  ANS1,ARC3 : CHECK ANSWERS AGRIN

1872 006346 170000 CFCC : COPY FLORTING CONDITION CODES

1873 006350 001420 BEQ AEND1D ' BRANCH IF OK

1874 006352 162737 000002 002414 SUB 82, ANS 1 +6 : DECREMENT FPU ANSWER

1875 006360 005637 002412 SBC ANS1+4

1876 006364 005637 002410 SBC ANG1+2

1877 006370 005637 002406 SBC ANS |

1878 006374 173737 002406 CMPD  ANSI,AC3 s CHECK ANSWERS AGAIN

1879 (006400 170000 CFCC : COPY FLORTING CONDITION CODES

1880 006402 001403 BEQ REND10 :BRANCH IF OK
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DQFPDA.PLI 09-FEB-77 10:32 T10 EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE
1881 006404 174237 002406 STD AC2,ANS] ; SAVE FPU RANSKER
i% 006410 104006 ERR°R b iFPU AND FORTRAN DISAGREE
ig"s 006412 005037 002362 REND10: CLR FPS ;CLR FPU FPS BUFFER
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EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDING MODE

¢ ARSI SO0 B0 0O I 3 I I I BB S0 B0 0
; RTEST 11 EXERCISE SUBF, ALL INTERRUFTS ON, ROUNDING MODE

"ll!!lll!illll*i!lli!l*Iilli‘lillllllililllllllilll!llllllllil{l

t&t11:

RRET!I:

RERR11I:

18:

ATSTI!L:

SCOPE

MOV SARETLL EXPFER ;RD?R OF INSTR BEING TESTED
MOV #007400, $FPS ;SET IE BITS IN FORTRAN ANSWER
CLR SFEC ;CLR FORTRAN FEC

CLR SFER ;CLR FORTRAN FER

CLR FPS ;CLR FPU FPS BUFFER

CLR FEC ;CLR FPU FEC BUFFER

CLR ;CLR FPU FER BUFFER

FEA
JSR PE RANDL2 :GET RANDOM INPUT DATA
_WORD  LONUM, HINUM :
JSR R4, SPOLSH ;SNTER PB%&SH
§PUSH ,LONUM !PUSH 2 S ON STACK (LONUM)
SPUSH | HINUM :PUSH 2 WORDS ON STACK (HINUM)
$SUB ' ADORESS OF FORTRAN SUBTRACT
§POPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MOOE

MOV $FPS. R :DISPLAY FLOAT INT STARTUS
LDFPS :043008 ;Légo FPS, ?ﬁréﬂﬁus? DISABLE
LOF LONUM, ACO :LORD ACO'WITH A RANDOM NUMBER
LOF HINUM ACL :LOAD AC1 WITH A RANDOM NUMBER
LDF ANS2, AC3 LOAD AC3 WITH THE SUM

LOFPS 8007400 : TURN INTERRUPTS ON

MOV 8. +6, SLPADR ‘RESET LOOP RDDRESS
;iillllllllll*ll!llllllll!lllll!ll!lllllllllll!lii!ll!{ll!l}l!
LDF ACO, AC ; ncg ggro ncg

SUBF  RACI.AC ' SUBTRAC 1 BY AC2

STFPS  FPS :ETORE FLOATING POINT STATUS

CMP FPS, $FPS - CHECK FPS

959 nsnhéx BRANCH IF 0K

S AC2, ANS! ' SAVE FPU ANSWER

ERROR 2 :FPS ERROR

1ST SFPS :ERROR BIT SET 7

8PL ATST11 :NO, DONT GET FEC/FEA

STST  FEC ' YES, CHECK STATUS

CMP FEC,SFEC : CHECK THE FLOATING EXCEPTION CODES
BEG 1§ 'BRANCH IF OK

ERROR 24 :FEC IS WRONG

CMP FER, SFEA : CHECK FLOATING PC

BEQ ATstll BRANCH IF OK

ERROR M : WRONG ARDORESS IN FER

CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES

BEQ REND! | : ANSWERS CHECK
- COMPENSATE FOR FORTRAN INACCURACIES.

§TF AC2, ANS! -SAVE FPU ANSWER

SUB 81 ANS1+2 : DECREMENT FPU ANSWER

SBC ANS1

>
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Tl EXERCISE SUBF, RLL INTERRUPTS ON, ROUNDING MODE

CMPF
CFCC
BEQ
STF
ERROR

RENDL1: CLR

ANS1,RC3 ; CHECK ANSWERS AGAIN
:COPY FLOATING CONDITION CODES
AEND1 1 ; BRANCH IF 0K
RC2,ANS] i SAVE FPU ANSKER
7 +FPU AND FORTRAN DISAGREE
FPS :CLR FPU FPS BUFFER
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ARET12:

RERR!2:

18:

ATST]C:
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EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MODE

R st e It el ettt gl al el st idadlgdlstllitesstieslstdsds;

s #TEST 12
:'llllli;él!ll!llll!il!li!l!!*llillﬁl!ll!lllllll‘l!l*ll*lllliiIll

EXERCISE SUBD, ALL INTERRUPTS ON

ROUNOING MOOE

MOV S8ARET12,EXPFER ;ADDR OF INSTR BEING TESTED
MOV 0?27600,SFPS ‘SET ESR?ATS }n FORTRAN ANSWER
CLR SFEC ' CLR AN PEC

CLR SFEA :CLR FORTRAN FER

CLR FPS :CLR FPU FPS BUFFER

CLR FEC 'CLR FPU FEC BUFFER

CLR FER :CLR FPU FEA BUFFER

JSR PC, RANDLY :GET RANOOM INPUT DARTA

_WORD  LONUM, HINUM :

JSR R4, SPOLSH :ENTER POLISH MODE

PUSH ,LONUM ‘PUSH Y 58382 gu TRCK (LONUM)

PU ' HINUM 'PUSH 4 TACK (RINUM)
$5UB : ADDRESS OF FORTRAN SUBTRACT
SPOPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
LOFPS 8040200 :LORD FPS, INTERRUPT DISRBLE AND FD
LDD LONUM, ACO :LORD RCO'WITH A RANDOM NUMBER
LOD HINUM AC1 :LORD AC1 WITH A RANDOM NUMBER
LDD nns; AC3 :LORD RC E£TH THE SUM
LOFPS 8007600 ' TURN INTERRUPTS ON
MOV 8. +6, SLPADR ‘RESET LOOP RDDRESS
;ili!llll!!ll!lll!Ii*lll!!lillll!lllll!llllll!!lll!ll!l!il!li!
LDD ACO, AC2 -LORD ACO INTO AC2
SUBD  ACI,RC2 ' SUBTRACT AC1 BY AC?

STFPS  FPS GTORE FLORTING POINT STATUS
CHP FPS. $FPS : CHECK FPS

BEQ AERRI2 : BRANCH IF OK

STD AC2,ANS] :GAVE FPU ANSWER

ERROR 20 :FPS ERROR

15T $FPS :ERROR BIT SET ?

8PL ATST12 'NO, DONT GET FEC/FER

ST1ST  FEC +YES, CHECK STATUS

CMP FEC,SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ 18 'BRANCH IF OK

ERROR 30 'FEC IS WRONG

CMP FER, SFEA s CHECK FLOATING PC

BEG aTstiz :BRANCH IF OK

ERROR 30 : WRONG RDDRESS IN FER

CMPD  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC 'COPY FLOATING CONDITICN CODES
BEQ AEND12 : ANSWERS CHECK

- COMPENSATE FOR FORTRAN INHCCURRCIES.

§T0 AC2, NS . SAVE FPU ANSWER

SuB 8] ANS1+6 : DECREMENT FPU ANSWER

SBC ANS 144




HOY

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(]J06) 09-FEB-77 10:34 PRGE 4B

DOFPDA.PLI 09-FEB-77 10:32 Tle EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MODE
2006 007144 005637 002410 SBC ANSL1+2
2007 007150 00S637 002408 SBC ANS|
2008 007154 173737 002406 CMPD ANS1,RC3 s CHECK _ANSWERS AGAIN
5809 8871 66008% CFCC : COPY FLORTING CONDITION CODES
10 71 14 BEQ RENDI2 : BRANCH IF
2011 007164 174237 002406 STD AC2,ANS! ;SAVE FPU RNSNER
gg}g 007170 104010 ERROR 10 'FPU AND FORTRAN DISAGREE
ggig 007172 00S037 002382 AENDI2: CLR FPS ;CLR FPU FPS BUFFER




I04

FPU RDD/SUB/MUL~/DIV RANDOM EXER MRCYLl 27(1006) 09-FEB-77 10:34 PRGE 49

DQFPDA.P11  09-FEB-77 10:32 113 EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
2016 s SO 00O 080 OO E O 38 A0 96009 5 3% 0% 38 00 95 36 30 3 9 30 30 O 9% 35 9 3 9% 38 96 3 3 3% 36 36 0% 4% 303 3 % 3 0 % % % % X % %
2017 irssr 13 EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOCE
2018 !ll!lilllll!llllllllllllll!illlll!!iIllillilIlilil!i!llll!!!lll
2019 007176 0OOCOM t4T13:  SCOPE
e - R VB e M

e

S5 ek BesP R R SPR ER F5aRRAR ARG
2023 007220 005037 00240M CLR $FER CL° FORTRAN rEn
2024 DO7224 00S037 002362 CLR FPS :CLR FPU FPS BUFFER
2025 007230 005037 002364 CLR FEC :CLR FPU FEC BUFFER
S0 007590 poary bosaia JER PG RANOL2 8&“ RANOOR THPUT DATA
2028 88%533 88345% 882435 .HORD  LONUM, HTNUM
050 ooy oonear PE3eD JSRe,  RigEOLoH SS‘E“ PRor R ETACK (LONUM)
B3 3075y ks Bk PUR hou H & HORD2 SN 2TACK (HENUM)
2032 007264 023634 ssua nooness OF FORTRAN SUBTRACT
sgga 007266 023612 002416 SPOPX  ,ANS2 POP 2 WORDS AND EXIT POLISH MODE
2035 007272 013700 002400 MOV SFPS. RO :DISPLAY FLOATING POINT STATUS
203 007276 170127 040000 LOFPS 8040000 :LORD FPS, INTERRUPT DISABLE
2037 007302 172437 DO2426 LDF LONUM, ACO L0AD ACO’WITH A RANDOM NUMBER
2038 007306 172537 002436 L.OF HINUM' AC1 :LORD AC1 WITH A RANDOM NUMBER
2039 007312 172737 002416 LDF ANS2, AC3 :LORD AC3 WITH THE SUM
2040 007316 170127 0O4400 LOFPS 8004400 ' TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
5335 007322 012737 00733C 001110 MOV 8.+6, SLPADR 'RESET LOOP RDDRESS'
2m3 ; 303 06 3038 96 3636 3 36 38 3 3 36 3 36 36 3 6 3 3 3 8 3 9 28 96 9 % 3 3 3 3 3 3 3 3 3 3 3% % 3 9 % 3 3¢ 3% %9 % % % K% %% EE R
2045 007330 172600 LDF ACO, AC2 :LOAD ACO INTO AC2
204 007332 173201 ARET13: SUBF  ACL,AC2 'SUBTRACT ACL BY AC2
2047 0073 170237 002362 STFPS  FPS' :STORE FLOATING POINT STATUS
2046 007340 023737 002362 002400 CMP FPS, $FPS :CHECK FPS
2049 007346 001403 BEQ ATSt13 :BRANCH IF OK
2050 007350 174237 002406 STF AC2,ANS :SAVE FPU ANSWER
2061 007354 104002 ERROR 2 :FPS ERROR
2053 DO073S6 173702 ATST13: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER

4 007 700C0 CFCC : COPY ;gonﬂénc CONDITION CODES

5 007 1416 BEGQ AEND13 * ANSWE

conpsnsnrs ron FORTRAN tnnccunncxzs

2057 007364 174237 002406 STF :SAVE FPU ANSWER
2058 007370 162737 000001 002410 SuB 01 hns1+a : DECREMENT FPU ANSMWER
2059 007376 005637 002406 58C ANS 1
2060 007402 173737 002406 CMPF  ANS],AC3 : CHECK ANSWERS AGAIN
2061 007406 170000 CFCC :COPY FLOATING CONDITION CODES
2062 007410 001403 BEQ REND13 : BRANCH IF OK
2063 12 174237 002406 STF AC2, ANS1 'SAVE FPU RANSWER
5822 7416 104007 ERROR 7 FPU AND FORTRAN DISAGREE
2066 DO7420 005037 002362 AEND13: CLR FPS :CLR FPU FPS BUFFER
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m ; o BRI TEIAE 0300906000 000 0030 90 06 36 36 00 3 34 36 3% 30 36 3 36 3 98 338 3 3 3 3 3 3 9% 3 3 33 33 % % X % % ¥ %
5893 hssr 14 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOCE
lllllll!!illllllll!llllllll‘l!lillllll!llll!llll!llllllllill!ll
e ) 37 tris: 5°3"‘ nm T14,EXPFER R TESTE
[ )X ] N
SHS B0s Bisc% 88830 ooV SORGLAg BFPEEA i BOOR OF T B R RAR S AN e
2074 007942 00S037 002402 CLR srsc :CLR FORTRAN FEC
207S 00744 005037 002404 ctn $FEA :CLR FORTRAN FEA
S5 Bini BBeRY Bes df R 48 EBY EER BUEFER
2078 007462 00S037 002366 %s FER &n FPU anlatm.fj;sgg -
e
HnNE BEE BUY TI0R0  LOAON RIruN T RANOOH
2081 007476 OONM37 023560 Jga ) RY, SPOLSH ENTER POLISH MODE (LN,
[ e
s ek Bk RBsi PUBH h? ifuRH o HORRR N RIRLK {HINR)
2084 %13 WM §SUB nooness OF FORTRAN SUBTRACT
208"a'ues 14 023612 002416 $POPX :POP § WORDS AND EXIT POLISH MODE
FL I u
sgia BA7es P49 BAAdRe [8¥ps *sqaaaa i PARE-PYF L ORTARAPY Bl sRECE am FD
2089 007530 172437 002426 too hcmm nccll Lono aco’ ufm A pqmgg NUM
2092 007544 gmm 00 gg ngps og:hgg 8% % ? EXLEPT OVER AND UNDERFLOMW
Y L
2093 007550 012737 007556 001110 nBv . +6, &Pnon EET 68?"%63:8"
20%20% ; BRI TR 0300 3 096 3 036 9 36 3 3 36 3 3 398 036 3 96 4 3 B3 3 % 2 % ¥ B
2097 007556 172600 LDD ACO, AC2 :LORD ACO INTO nca
2098 007560 173201 ARETIN: SUBD  RC1,AC2 : GUBTRACT AC1 BY AC2
2099 007562 170237 002362 STFPS  FPS' : STORE rLommc POINT STRIUS
2100 007566 023737 002362 002400 CNP FPS, SFPS ' CHECK FPS
2101 007574 001403 BEQ ATSHiY *BRANCH IF OK
2102 007576 174237 002406 STD AC2,ANS] 'GAVE FPU ANSWER
Sigqs 007602 104G20 ERROR @0 :FPS ERROR
2105 007604 173702 ATSTIN: CMPD  AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
2106 007606 170000 ¢Fce : "~y FLOATING CONDITION CODES
2107 007610 001422 BEQ REND 1Y : ANSWERS CHECK
2108 comsnsms FOR FORTRAN INARCCURACIES.
2109 007612 174237 002406 870 . SAVE FPU ANSWER
2110 007616 162737 000001 002414 SuB u Ansus : DECREMENT FPU ANSWER
2111 007624 00S637 002412 SBC ANS | +4
2112 005637 002410 58C ANS|+2
2113 007634 005637 002406 SBC ANS 1
2114 007640 173737 002406 CMPD  ANSI1,AC3 : CHECK ANSWERS AGAIN
2115 0076844 170000 CFCC :COPY FLOATING CONDITION CODES
2116 007646 001403 BEQ REND1Y4 BRANCH IF OK
2117 007650 174237 002406 STD RC2, ANS1 :SHvE FPU ANSKER
gi}g 007654 104010 ERROR 10 !FPU AND FORTRAN DISAGREE
g{s? 007656 005037 002362 AENDI4: CLR FPS :CLR FPU FPS BUFFER
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EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MODE

AR AR R RN ER R AR AR AR R RN NG RSN R RN RREERRERREERERREEEE LR RN

ATEST IS EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MODE
--lIlllllIIllllllllll!lllllllﬁll!!li!l!llilllllli!ll!llll!l!il!il

SCOPE
MOV BARETIS,EXPFER ;RDDR OF INSTR BEING TESTED
EE% g?ggwo,srps EE; CE)R & }gcrommu ANSWER
CLR $FER :CLR FORTRAN FER
CLR FPS :CLR FPU FPS BUFFER
o R e e
JSR PE RANDL 2 EEEQ INPUT DATA
jggﬂo kgﬂgngéNUH ' ENTER

H ;
SPUSH  , LONUM : PUSH 2’85&82 ON:ETRCK (LONUM)
§PUSH . HINUM 'PUSH 2 WORDS ON STACK (HINUM)
$SUB : RDDRESS OF FORTRAN SUBTRACT
SPOPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
MOV $FPS, RO :DISPLAY FLOATING POINT STRTUS
LOFPS 8040000 :LORD FPS, INTERPUPT DISABLE
LDF LONUM, ACO LORD ACO'WITH A RANDOM NUMBER
LOF HINUM RCL :L0RD AC] WITH A RANDOM NUMBER
LDF ANS2, AC3 :LORD AC3 WITH THE SUM
LOFPS  #007%40 : TURN INTERRUPTS ON
MOV ¢.+6, SLPROR 'RESET LOOP RDDRESS
;ll!ll!lillI!llll!il!!llil!!l!!i!!!l!*!ll!{!liiii!lG!!!!!l*!li
LDF RCO, RC2 :LORD ACO INTO AC2
SUBF  ACI. RC2 : SUBTRACT AC! BY AC2
STFPS  FPS :STORE FLOATING POINT STATUS
S0 hERAIS - | ERCH T OK
STF RC2,ANS1 :SAVE FPU ANSWER
ERROR 2 :£PS ERROR
ST SFPS :ERROR BIT SET ?
BPL ATSTIS :NO, DONT GET FEC/FER
STST  FEC :YES, CHECK STATUS
CMP FEC, SFEC : CHECK THE FLOATING EXCEPTION CODES
BEQ 18 :BRANCH IF OK
ERROR 24 :FEC IS WRONG
CMP FER,SFER : CHECK FLOATING PC
BEQ ATstis :BRANCH IF OK
ERROR 24 : WRONG RDDRESS IN FER
CMPF  AC2,AC3 : COMPARE FPU ANSKER TO FORTRAN ANSWER
gggc CENDLS ;gggzeggogaégﬁ CONDITION CODES
- COMPENSATE FOR FORTRAN INQCCURACIES.
§TF RC2.ANS1 :GAVE FPU ANSWER
ggg aég?NSI+8 : INCREMENT FPU ANSWER
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173737

501904

10:32
002406

000002 002410
002406
002406

002406

002362

EXEke.3E SUBF, ALL INTERRUPTS ON, TRUNCRTE MODE

CMPF RNS1,RC3 ; CHECK ANSKERS AGAIN
SESC SSPY FL?RT&EG CONDITION CODES
RENDIS

§gg aﬁg?NSI+E DECREHEHT FPU RNSWER

CMPF ANS1,RC3 ; CHECK RANSWERS AGRIN

CFCC :COPY FLOATING CONDITION CODES

BEQ RENDLS :BRANCH IF OK

STF RC2,ANS] :SAVE FPU_ANSWER

ERROR 7 ‘FPU AND FORTRAN DISAGREE
RENDIS: CLR FPS ;CLR FPU FPS BUFFER
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002376

001110

002400

002402

002404

002414
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EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE

o SOt ORAE G4 O 03RRI 30 O 90 003 3638 06 38 30 38 46 98 36 06 38 30 38 6 30 06 38 6 08 6 0038 00 38 36 38 06 38 6 06 98 3 38 3 36 3 3 3 3 3 o 3% % & % %

'lrssv 16 EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE
llilllilllllll!llli!ll!il!Iilll!lllilllillllllilllll!l!lllil!!i

SCOPE
MOV SARET16, EXPFER noon OF INSTR BEING TESTED
MOV 8007640 SFPS 1E BITS IN FORTRAN ANSWER
CLR grgc LR roaraan FES
CLR FER 'CLR FORTRAN F
CLR FPS :CLR FPU FPS BUFFER
CLR FEC CLR FPU FEC BUFFER
CLR FER :CLR FPU FEA BUFFER
JSR Pgﬂuﬁ GET RANDOM INPUT DRTR
. WORD
Jgﬁ RtbgﬁgLSH ENTER POLISH MODE ‘L
ipu " HINUM gﬂ Y 58283 82 § K (H NUH)
$SUB nooasss OF FORTRAN SUBTRACT
$POPX  ,ANS2 ‘POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS_ PO -DISPLAY FLORTING POINT STATUS
LOFPS nouoéuo :LORD FPS, INTERRUPT DISRBLE AND FD
LDD LRCO ngs 250 WITH A RANDOM NUMBER
LD H NUM' RC1 1 WITH A RANDOM NUMBER
LDD ANS2, AC3 :LOAD AC3 WITH THE SUM
LOFPS  #007840 : TURN_INTERRUPTS ON
MOV &.+6, SLPROR 'RESET LOOP 33
;!lll!llllllil!llliilIl!liiiliilllilllilill!l!!!li!lilil*i!l{}
LDD ACO, AC2 :LORD ACO INTO AC2
: SUBD  RACl.AC2 : SUBTRACT ACL BY AC2
STFPS FPS’ :GTORE FLORTING POINT STATUS
CHP FPS, SFPS :CHECK FPS
BEQ AERR1E ' BRANCH IF 0K
STD AC2, ANS] :GAVE FPU ANSKER
ERROR 20 :FPS ERROR
. TST SFPS :ERROR BIT SET ?
BPL ATST16 'NO, DONT GET FEC/FEA
STST  FEC ' YES, CHECK STATUS
CMP FEC, SFEC s CHECK THE FLORTING EXCEPTION CODES
BEQ 1$ ' BRANCH IF OK
ERROR 30 :FEC IS WRONG
CMP FER, SFER : CHECK FLORTING PC
BEQ aTSstie BRANCH IF OK
ERROR 30 : WRONG RDDRESS IN FER
: CNPD  RC2,RC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ ND1b ANSWERS CHECK
-COMPENSATE FOR FORTRAN YNARCCURACIE
300) AC2.ANS] :SAVE FPU_ANSWER
ADD 8] ANSI+6 :INCREMENT FPU ANSWER
ROC ANS 1 +4
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DOFPDA.PLI

R

09-FEB-77

174237
104010

00s03?

10:32

Y.

002362

Tib EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCRTE MODE

ABC ANl

CMPD  ANSL,RC3 cuscx ANSWERS AGA
SESC cgpv ?nrénc conoxrxon CODES
REND 16 BRANCH
002414 SUS 82, ANS1 46 ' DECREMENT FPU ANSWER
SBC ANS 1 +4
SB8C ANS| +2
S8C ANS1
CMPD  ANSI,AC3 : CHECK ANSWERS AGAIN
CFCC ! COPY FLORTING CONDITION CODES
BEG REND16 'BRANCH IF 0
ST0 AC2, ANS] :SAVE FPU nnsuen
ERROR 10 'FPU AND FORTRAN DISAGREE
REND16: CLR FPS :CLR FPU FPS BUFFER
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DQFPOR.P11  (09-FEB-77 10:32 117
2264 .
Sgg hTEST 17
2267 010516 000004 ta117:
2268 010520 012737 010652 002376
2269 010536 012737 0ON440 002400
2270 010534 005037 002402
5578 DlOSWM 0oal Gooms
73 fik By GRS
557 D120 0NTY BoF
2276 010S6N 002426 002436
2277 010570 0OM437 023S60
2278 010574 (023562 00246
2279 010600 (23562 002436
2280 010604 023%3M
22535 010606 023612 002416
2233 010612 013700 002400
2284 010616 170127 (080000
2285 010622 172437 002426
228b 010606 172537 002436
2287 010632 172737 002416
2288 010636 170127 004440
2289 01062 012737 010650 001110
2290
2291
2092
2293 010650 172600
2294 010652 173201 ARET17:
22 08D LY B2 s

4
2297 010666 001403
2298 010670 174237 002406
2299 010674 |
2300
2301 010676 173702 ATST17:
2302 010700 170000
2303 010702 001427
?.30'.;EEC 010704 174237 002406
mm °i8§1° 062737 00aocnncmwx, 002410
2308 810753 1 002406
2308 010726
Sl T ——
2312 010740 002406
2313 0107¥4 123737 002406
2314 01070 170000
S J—
Sgis 010760 104007
2319 010762 005037 002362 REND17:

BOS

09-FEB-77? 10:34 PRGE SS
EXERCISE SUBF, OVERFLOW RND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

B33ttt el el ittt s el dallifictisesltisdttdedsslatstalillell

EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

Rt e e e e I

SCOPE
MOV SRRET1?, EXPFER nogn INSTR BEING TESTED

MOV 8004440 SFPS 1€ BITS IN FORTRAN ANSWER

CLR SFEC :CLR FORTRAN FEC

G R T e

CLR FE LXCR f Eﬁ g‘;rE

CLR FEA :CLR FPU FER BUFFER

JSR PC, RANDL2 cs RANDOM INPUT DATA

WORD  LOAUM, HINUM

JSR RY, $POLSH ENTER POLISH MODE

$PUSH Lbnun 'PUSH 2 WORDS ON STACK (LONUM)

SPUSH . HINUM ‘PUSH 2 WORDS on STACK (HINUM)

§SUB : ADDRESS OF FORTRAN SUBTRACT

$POPX  ,ANS2 :POP © WORDS AND EXIT POLISH MODE

MOV CFPS, RO :DISPLAY FLOATING POINT STATUS

LOFPS  s040000 :LORD FPS, INTERRUPT DISABLE

LDF LONUM, ACO :LORD ACO WITH A RANDOM NUMBER

LDF Hmm AC1 :L0AD ACL MITH A RANDOM NUMBER

LDF 2, RC3 :L0AD AC3 WITH n{ SUM

LDFPS sooquo : TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW

:RESET LOOP RDDRESS'
RI3TTETTZTIESITTIT RIS ZSR ISR R 2222222222222 222222 22T T2

LDF ACO, RC2 :LORD ACO INTO AC2
SUBF  RCI.AC2 : SUBTRACT ACL BY AC2

STFPS  FPS’ :STORE FLOATING POINT 3TATUS
CHP FPS, $FPS : CHECK FPS

BEG ATSt17 ' BRANCH IF OK

STF AC2, ANS1 :CAVE FPU ANSHER

ERROR 2 :FPS ERROR

CMPF  AC2,RC3 . COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC : COPY FLOATING CONDITION CODES
BEQ RENDL7 : ANSWERS CHECK

conpr..mz roa FORTRAN INACCURACIES.

STF :SAVE FPU ANSWER

288 u é,d!msx»,a : INCREMENT FPU ANSMWER

CMPF  ANS!,AC3 : CHECK ANSWERS AGAIN

CFCC :COPY FLORTING CONDITION CODES
BEQ REND1? : BRANCH IF OK

ggg ;’.ﬁg?"s“a : DECREMENT FPU ANSWER

CMPF  ANS1,AC3 : CHECK ANSWERS AGAIN

CFCC :COPY FLORTING CONDITION CODES
BEQ AEND1? : BRANCH IF OK

STF AC2,ANS] :SAVE FPU ANSMWER

ERROR 7 'FPU AND FORTRAN DISAGREE

CLR FPS :CLR FPU FPS BUFFER
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DQFPDA.P11  09-FEB-77 10:32 120 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
2321 HH Y Y Y Y YY YT YRR Y I I I AR YT AT RYXYIZITRIZRIYYIZEEYYR YRS
2322 : #TEST 20 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
gg 0 &g?glilgsgzllllllilllillili‘l!Illl!l!llilillllll!ill!li!liillﬂ»

10766 000004 :
2325 810770 3xg;§7 86&&33 002376 MOV SARET20,EXPFER ;ADDR OF INSTR BEING TESTED
2396 f?775 12737 40 202400 EE; ogousqo,srps ;SET (3 ?xrs gn FORTRAN ANSWER
Sg §u 10 % @85 CLR grES 58LE F@T AN FES
5330 {1 14 362 CLS FPS ;CLg FPU ;PS aurres
1 Y L : CL
S ooy ey BEek th o FEK 68 FPY FEX BREEER
2332 011030 gggzgg B23404 JSR PC, RANDLY :GET RANDOM INPUT DATA
2333 0110 002436 _WORD  LORUM, HINUM ;
2334 011040 004437 023560 JSR RY, SPOLSH ENTER POLISH MODE
2335 01104 023562 002426 SPUSH  ,LONUM 'PUSH 4 WORDS ON STACK (LONUM)
£ B Exg Do e =2y S
gggg 011056 023612 002416 §POPX  ,RNS2 ‘POP 4 WORDS AND EXIT POLISH MODE
2340 8110&2 o;gvgg 892400 MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
21 011066 1701 6200 LOFPS  #040200 'LORD FPS, INTERRUPT DISABLE AND FD
2342 011072 172437 002426 LDD LONUM, ACO :LORD ACO WITH A RANDOM NUMBER
2343 011076 172537 002436 { DD HINUM AC1L 'LORD AC! WITH A RANDOM NUMBER
2344 011102 177"~ 002416 LOD ANS2  AC3 :LORD AC3 WITH THE SUM
2 811105 70 80454 LDFPS  #004640 : TURN xngsgngsaa 8N, EXCEPT OVER AND UNDERFLOM
g3q7 11112 01c 47 DOI1120 001110 MOV 8. +6, SLPAOR 'RESET L ESS
S%g ; Y Y 2y I I s3I 3RS RTINS RIS 2L S
111 17 LD ACO, AC ; NTO AC2
532? 311153 173201 ARET20: sugo nc1,nc§ ;§839R229 5c1 BY AC2
2362 011124 170237 002362 STFPS  FPS :STORE FLOATING POINT STATUS
2353 011130 (023737 002362 002400 CHP FPS, SFPS :CHECK FPS
2354 011136 001403 BEG MIAFED BRANCH IF OK
2355 011140 174237 002406 5TD AC2,ANSI 'SAVE FPU ANGWER
5339 011144 104020 ERROR 20 :FPS ERROR
2358 01114 173702 ATST20: CMPD  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
S%0 Oil1e2 a3 SEGC  menpeo R NERS CCHECK CTOTTION CODES
2361 - COMPENSATE FOR FORTRAN YNACCURACIES.
2362 011154 174237 002406 §1D AC2,ANSI : GAVE FPU ANSWER
2363 011160 062737 000001 002414 ADD 81, ANS1+6 : INCREMENT FPU ANSWER
2364 011166 005537 002412 ADC ANS1+4
2365 011172 00S537 002410 ADC ANS1+2
2366 011176 00S537 002406 ADC ANS 1
2367 011202 173737 002406 CMPD  ANS1,AC3 : CHECK ANSWERS AGAIN
S%9 D11o70 Doieeo SE6.  AEND2D ERANCHTE Ok COMDITION CODES
2370 01121 68%53; 000002 002414 SUB 82, ANS1+6 : DECREMENT FPU ANSWER
2371 0112 002412 SBC ANS1+4
2372 011224 00637 002410 SBC ANS142
2373 011230 005637 002406 SBC ANS |
2379 0112 173737 002406 CMPD  ANS1,AC3 : CHECK _RNSWERS RGAIN
2375 011240 170000 CFCC :COPY FLORTING CONDITION CODES
2376 011242 001403 BEG REND20 :BRANCH IF OK
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2377 011244 174237 002406 STD AC2, ANS| . SAVE FPU ANSWER
S‘ﬁ 011250 104010 ERROR 10 :FPU AND FORTRAN DISAGREE
2380 011252 005037 002362 REND20: CLR FPS .CLR FPU FPS BUFFER

2381
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DGFPDA.P11  09-FEB-7? 10:32 121 EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MOOE
238¢ HH YT Y Y TIIIYIYIITYIYIYYITRI IR I XY IIITITIITIYITYIRITISIERIESRRTILIRER SIS
2383 thTEST 21 EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MODE
2384 s Illllll!ll!llll!l!!illllifl‘li!lil!ll!ll!i!lll‘lll!ll!llilillll
238S 011256 000004 tSt21: SCOPE
2386 011260 012737 O0ll412 002376 MOV SMRET1 EXPFEA  ;RDDR OF INSTR BEING TESTED
2387 011266 012737 007400 002400 MOV 2007400, $FPS :SET JE BITS IN FORTRAN ANSWER
2388 011274 00S037 002402 CLR SFEC :CLR FORTRAN FEC
2389 011300 00S037 002404 CLR $FER ‘CLR FORTRAN FER
2390 01!304 00S037 002362 CLR FPS :CLR FPU FPS BUFFER
2391 011310 005037 002364 CLR FEC :CLR FPU FEC BUFFER
239 011314 005037 002366 CLR FER :CLR FPU FER BUFFER
2393 011320 004737 G2341M JSR PC, RANDL 2 :GET RANDOM INPUT DATA
2394 011324 002426 002436 _WORD  LOMUM, HINUM :

2335 011330 004437 023560 JSR R4, SPOLSH ‘ENTER POLISH MODE
23% 011334 023ske 002426 SPUSH , LONUM ‘PUSH 2 WORDS ON STACK (LONUM)
2397 011340 023562 002436 SPUSH | HINUM ‘PUSH 2 WORDS ON STARCK (HINUM)
2398 011344 02S3IY SMUL ' ADDRESS OF FORTRAN MULTIPLY
gggg 011346 023612 002416 §POPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
2401 011352 0713700 002400 MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
ggg guﬁ 17%153 333900 LDFPS ng:oboo :CLEAR THE FPS, INTERRUPT DISABLE
i1 17 26 LOF LONUN, ACO !LOAD ACO WITH' A RANDOM NUMBER

24904 011366 172537 002436 LDF HINUM, AC1 :LORD AC1 WITH A RANDOM NUMBER
2405 011372 172737 002416 LOF ANS2, AC3 :LORD AC3 WITH THE SUM
2406 011376 170127 007400 LOFPS 007400 :TURN INTERRUPTS ON
g:gg 011402 012737 OII41C 001110 MOV 8. +6, SLPADR ‘RESET LOOP RDDRESS
3‘3‘*0910 ; ERRERRFBERESER AR ERERR SRR AERREEREREEREREREEREREEREEE LR ERRRY
2411 011410 172600 LDF ACO,AC2 .LORD ACO INTO AC2
2412 011412 171201 MRET]: MULF  ACl,AC2 'MULTIPLY RCl BY AC2
2413 Ol1414 170237 002362 STFPS  FPS :STORE FLOATING POINT STATUS
2414 011420 023737 002362 002400 CHP FPS, $FPS : CHECK FPS
5315 011426 0914 BEQ MERR] ;gnnncu IF 0K

16 011430 174237 002406 STF AC2, ANS | 'SAVE FPU ANSWER
g:ig 011434 104003 ERROR 3 :FPS ERROR
2419 011436 005737 002400 MERRl: TST $FPS .ERROR BIT SET ?
2420 0li442 10001 BPL MTST! :NO, DONT GET FEC/FER
S:Sé 011444 170337 002364 STST  FEC ' YES, CHECK STATUS
2423 011450 023737 002364 002402 CMP FEC, SFEC : CHECK THE FLOATING EXCEPTION CODES
2424 011456 001401 BEG 18 'BRANCH IF OK
g:sg 011460 104025 ERROR 25 'FEC IS WRONG
2427 0li462 023737 002366 002404 1S: CMP FER, $FEA ;CHECK FLORTING PC
2428 011470 001401 BEQ MTst! :BRANCH IF OK
g:gg 011472 104025 ERROR 25 : WRONG ADDRESS IN FEA
2431 011474 173702 MTSTI: CMPF  AC2,AC3 . COMPARE FPU ANSWER TO FORTRAN ANSWER
2432 011476 170000 CFCC :COPY FLOATING CONDITION CODES
?g 011500 001416 BEQ @m1 : ANGWERS CHECK

Y - COMPENSATE FOR FORTRAN INACCURACIES.

2435 011502 174237 002406 §TF AC2, ANS] :SAVE FPU ANSWER
2436 011506 162737 000001 002410 SUB #] ANS]1+2 : DECREMENT FPU ANSWER
2437 011614 005637 002406 SBC ANS |
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DGFPOR.P11 09-FEB-77 721 EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MODE
2438 011520 173737 002406 CMPF ANS1,AC3 ; CHECK _ANSWERS AGRIN
2433 011524 170000 CFCC :COPY FLOATING CONDITION CODES
c440 011526 001403 BEG MEND] :BRANCH IF OK
2441 011530 174237 002406 STF RC2,ANS] :SAVE FPU_ANSWER
g::g 011534 104011 ERROR 11 :FPU AND FORTRAN DISAGREE
g::g 011536 00S037 002382 MEND]: CLR FPS ;C.EAR FPP FPS BUFFER

e iy
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EXERCISE MULD, RLL INTERRUPTS ON, ROUNDING MODE

R el 22 ed s et et sl ot et iz s dd et ssiidstisdsislisslsss

TEST 22 EXERCISE MWD, ALL INTERRUPTS ON, ROUNDING MOOE
--llllllllllll!ll!llllllIllllilllllllll!ilill!ll‘lllill!llll!liii

SCOPE
MOV SMRET2, EXPFEA  ;ADDR OF INSTR BEING TESTED
MOV ggggsob,srps tSET gﬂggrs N FORTRAN ANSWER

CLR 'CLR aN FEC
CLR SFER :CLR FORTRAN FEA

CLR FPS :CLR FPU FPS BUFFER

CLR FEC 'CLR FPU FEC BUFFER

S Mgy G o i e

"WORD  LOAUM, HINUM :

JESSH Rt ﬁﬁﬂLS“ ;ENTERqPOLISH Hoosrncx (LONUM)

M J

PUSH :H?NUH Epﬂgﬂ Y 58583 82 TARCK (HINUM)

SMUL :RDORESS OF FORTRAN MULTIPLY

§POPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
LOFPS 8040200 :SET FD OF FPS ONLY, INTERRUPT DISABLE
LDD LONUM, RCO :LORD ACO WITH A RANDOM NUMBER
LOD HINUM'AC1 :LORD ACL WITH A RANDOM NUMBER
LDD ANS2, AC3 :LOAD AC3 WITH THE SUM

LOFPS 8007600 ' TURN INTERRUPTS ON

MOV &.+6, SLPADR ‘RESET LOOP RODRESS
;i!l!!l!llll!l!!l!illl!llillllill!i!!!ll!l!!!illilii!ii!*iii*}
LDD RCO, AC2 .LORD ACO INTO AC2
MJLD  ACI.AC2 MULTIPLY ACl BY AC2
ETEPS Fgg P ;g;ggﬁ F%gnrxnc POINT STATUS

N ;
BEQ MERR2 'BRANCH IF OK

STD AC2, ANS] 'SAVE FPU ANSKER
ERROR 21 :FPS ERROR

TST $FPS :ERROR BIT SET ?
BPL MTST2 :NO, DONT GET FEC/FER
STST  FEC : YES, CHECK STATUS
CMP FEC, SFEC :CHECK THE FLORTING EXCEPTION CODES
BEQ 1S 'BRANCH IF OK
ERROR 31 'FEC IS WRONG
CMP FER, SFER : CHECK FLOATING PC
BEQ MTSt2 !BRANCH IF OK
ERROR 31 ' WRONG ADDRESS IN FER
CMPD  AC2,AC3 s COMPARE FPU ANSWER TO FORTRAN ANSWER
SESC  menoe RS iy CCNDITION CODES

- COMPENSATE FOR FORTRAN INARCCURACIES.
$70 AC2,ANSI :SAVE FPU ANSWER
ggg aéé?§§1+s : DECREMENT FPU ANSWER
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DQFPDR.P11 09-FEB-77 10:32 T22 EXERCISE MULD, ALL INTERRUPTS ON, ROUNDING MODE
2502 gﬂ 7 002410 S8C ANS1+2
2503 81 %%37 002406 SBC ANS!
2SO 01201"4 173737 002406 CMPO ANSI,AC3 ; CHECK _RANSWERS AGRIN
2s0S 012020 170000 CFCC :COPY FLOATING CONDITION CODES
2506 012&2 001403 BEQ MENDZ :BRANCH_IF 0K
2507 012024 174237 002406 STD RC2,ANS! :SAVE _FPU_ANSWER
%B% 012030 lO4012 ERROR 12 :FPU AND FORTRAN DISAGREE
%{? 012032 00S037 002362 MEND2: CLR FPS ;CLERR FPP FPS BUFFER
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DQFPOA.P11  09-FEB-77 10:32 123 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
ESIE ,lll!l!lllllllI'll'lli!llIiH!I!llllllllllll!llllllll!lil!l!lllll'l
2513 : kTEST 23 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
oSN 'I!!*l!!llI'l'l!llillill!llI"ll‘!llllllillllllllllllllll!l!l!lil!ll
ngs 815833 000004 t&123:  sCOPE

16 01l 012737 012172 002376 MOV SMRET3, EXPFER OF INSTR BEING TESTED
2517 gxeoqs 012737 004400 002400 MOV 8004400, SFPS SET }5R§$nn }N FORTRAN ANSWER
2618 012054 00S037 002402 CLR SFEC ! CLR
2519 o%aoag 0050%; 002404 cts g;en :CLR FORTRAN FERA
) Distsd BERY BRsds R FE ELR ERY FER BLEFER
2622 0i2074 005037 002366 CLR FER 'CLR FPU FER BUFFER
2523 015100 737 D23MIM ISR Sﬂu & cer RANDON INPUT DRTA
2524 81 104 26 3% . WORD NUM
2525 {2{13 004437 023§SE Jgﬁ RE gszsu ENTER POL ISH noocm C (LoNU)
255 Bletl Bt Bl Joug . Lonm H 8 HORB2 BN 21Akk (HINOM)
2628 012124 025314 $MUL nooncss OF FORTRAN MULTIPLY
5353 Di12126 023612 002416 §POPX  ,ANS2 !POP 2 WORDS AND EXIT POLISH MODE
2631 012132 013700 002400 MOV $FPS RO :DISPLAY FLORTING POINT STATUS
2532 012136 1701 833300 LDFPS 8 qobog CBESR THE FPS, INTERRUPT DéEQBLE
2533 012142 1724 26 LOF co ACO WITH'A RARDOM NU
2534 012146 173637 002436 LOF HINUH AC1 :LORD ACI uxru A Rnnoon NUMBER
2635 012152 172737 002416 LDF 82 AC3 #ono nc? RA HS
253 012156 170127 004400 LOFPS 4400 URN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
Sggg 012162 012737 01217C 001110 MOV 8. +6, SLPADR :RESET LOOP RODRESS’
253925% ; S5 IE T 03 364E33 3326 96 96 3 3 96 9 396 96 3 96 9 € 9 3¢ 96 36 3 96 6 36 3 3 96 3 3¢ 3 4 32 2 3 N & ¥ ¥
2541 012170 172600 LDF ACO, AC2 :LORD ACO INTO nca
2542 012172 171201 MRET3: MULF  ACl.AC2 :MULTIPLY AC1 BY AC2
2543 012174 65%;37 002362 STFPS  FPS' ! STORE FLOATING POINT STATUS
2544 012200 37 002362 002400 CMP FPS, SFPS ' CHECK FPS
2545 012206 001403 BEQ MT543 eanncu IF 0K
2546 012210 174237 002406 STF AC2, ANS1 ! SAVE_FPU ANSWER
ggzg 012214 104003 ERROR 3 :FPS ERROR
2649 Q12216 173702 MTST3: CMPF  AC2,AC3 . COMPARE FPU ANSWER TO FORTRAN ANSWER
2550 012220 170000 CFCC : COPY FLORTING CONDITION CODES
2551 012222 001416 BEQ MEND3 * ANGWERS CHECK
2652 | L7237 cgnpsnsggs Egglronrnnu tNRCCURACIES.

8.0

S§23 815553 152937 15838? 002410 éua 81 ANSI+2 3 EEHEHTQNEU ANSKER
% oiaaas ?9563; 883:82 Sﬁgr Sﬂéi AC3 CK ANSWERS A
52§9 1 17 FCC EHEY rLog§§ 3 Snéxrxon CODES
2658 012250 001403 BEG MEND3 ' BRANCH IF OK
2559 815525 174237 002406 STF AC2, ANS1 : SAVE FPU nn§
Sgg? 1 104611 ERROR 11 'FPU AND FORTRAN DISAGREE
2562 012260 00S037 002362 MEND3: CLR FPS .CLEAR FPP FPS BUFFER

2563




FPU RDO/SUB/MUL/DIV RANDOM EXER MRCYIl 2?(1006)

KOS

09-FEB-77 10:34 PAGE b4

DOFPDR.P11  09-FEB-77 10:32 T2M EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
eShbY I YYYITYIIYYIERIYYYIYISEYIERR XSRS RITISIISRISRLILS IS SRS
2565 hssr 24 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
ES&? Illlllll!ll!lllI!llll!lll{lﬁlllllilll!illi!l!l!l!lllllllill!l!l
2567 012264 000004 t&Ta4:  scope

81 12737 Q12420 002376 MOV SMRETY, EXPFER  ;ADDR OF INSTR BEING TESTED
asz,E sag 1 12737 600 002400 MOV 8004600, $FPS  ISET IE BITS IN FORTRAN ANSWER
2570 012302 005037 002402 CLR SFEC :CLR FORTRAN FEC
2571 012306 005037 002404 CLR $FER 'CLR FORTRAN FEA
2672 012312 005037 002362 CLR FPS :CLR FPU FPS BUFFER
273 58 20T Mooke &R FER ELE FPU FER BUFFER
27 B BT BR% AT 3 RARoOR TRPUT DATA
2576 012332 002426 002436 _WORD  LOAUM, HINUN
2577 01233 004437 023560 ISR R4, SPOLSH ENTER POLISH MODE
2578 01242 023sbe 002426 §PUSH , LONUM 'PUSH 4 WORDS ON STACK (LONUM)
279 012346 023562 002436 SPUSH | HINUM 'PUSH 4 WORDS ON STACK (HINUM)
2680 012352 025314 $MUL RDORESS OF FORTRAN MULTIPLY
2581 012354 023612 002416 §POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
£ pm oo Sy TED TR DS o
%@ 81 g% 173453 88%%‘% LOD LONUM, RCO Lono ncSF WITH A NUMBER
2586 012374 172537 002436 LDD HINUM RCI :LOAD AC }TH A Rnwon NUMBER
2687 012400 172737 002416 LDD ANS2, AC3 'LOAD AC3 WITH nc SUM
2588 012404 170127 LDFPS 8004400 : TURN mmm ""EXCEPT OVER AND UNDERFIOW
2Sass«a% 012410 012737 O0l2416 001110 MOV 8. +6, SLPADR 'RESET L
Eeggé ; ' 1222222332322 2 22322 SR ISR
2593 012416 172600 LDD ACO, AC2 :LORD ACO INTO RC2
26 012420 171201 MRETY: MULD  RC1,ACZ MULTIPLY ACl BY AC2
2595 Q012422 170037 002362 STFPS  FPS :GTORE FLOATING POINT STATUS
269 012426 023737 002362 032400 Cup FPS, $FPS cnscx FPS
2697 1;& o%w gffg mgfq RANCH IF 0K
2598 01 174237 002406 AC2, ANS] !SAVE FPU ANSWER
55533 D12442 104021 ERROR 21 :FPS ERROR
2601 0l2444 173702 MTST4: CMPD  AC2,RC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
2602 0l2446 170000 CFCC :COPY FLOATING CONDITICN CODES
2603 012450 001422 BEQ MENDY : ANGWERS CHECK
2604 comsnsms ron FORTRAN YNACCURACIES.
2605 012452 174237 002406 éT :SAVE FPU ANSWER
2606 012456 162737 000001 002414 u Msus : DECREMENT FPU ANSKER
2607 012464 005637 00412 sec ANS1+4
2608 012470 005637 002410 SBC ANS1+2
2608 012474 005637 002406 S8C ANS]
2610 012500 173737 002406 CMPD  ANSI,AC3 : CHECK _ANSWERS AGAIN
2611 012504 170000 CFCC :COPY FLOATING CONDITION CODES
2612 012506 001403 BEQ MENDY :BRANCH IF 0K
2613 012510 174237 002406 STD AC2, ANS! :SAVE FPU ANSWER
g}g 012514 104012 ERROR 12 :FPU AND FORTRAN DISAGREE
2616 012516 DOSC37 002362 MENDY: CLR FPS :CLEAR FPP FPS BUFFER
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O00O0000O0 O00O00O0OC00O00O0O0O0OOO0OOO0OD
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LDS

/MUL/DIV RANDOM EXER MACY1l 27(1006) 09-FEB-7? 10:3M 65
09-FEB-77 10:32 128 EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE
< SRR OR300 00 03 3 90 9090 30 40 06 00 01 00 00 B M- RHEHHEN S 2 4 1
hssr 2S EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE
IIlll'l'llIllllllIllll!Illlllillllwlllllillllllllill!“ﬁlm{lllll
222 000004 t&Tas:  SCOPE
264 012737 012656 002376 MOV SMRETS  EXPFER nogn NSTR SEING TESTED
232 012737 M40 002400 MOV 8007444, SFPS 1E BITS IN FORTRAN ANSWE
2540 0NS037 002402 CLR $FEC :CLR FORTRAN rEc
25W4 005037 00240M CLR $FER :CLR FORTRAN FEA
2650 005037 002362 CLR FPS ‘CLR FPU FPS BUFFER
2554 006037 00236M CLR FEC :CLR FPU FEC BUFFER
2500 005037 002366 ¢LR FEA :CLR FPU FER BUFFER
b4 DON737  0234IM JSR PC, RANDL2 cn RANDOM INPUT DATR
2570 002426 00243 "WORD  LOAUM, HINUM
2574 DOMM37 (023560 ISR RY, SPOLSH ENTER POLISH MODE
c600 023%6e 002426 $PUSH .LbNJH Swg ON STACK (LONUM)
260N 02362 002436 §PUSH HINUM 2 ON STACK (HINUM)
2610 025314 SMUL SS OF FORTRAN MULTIPLY
bl2 023%12 002416 §POPX  ,ANS2 2 WORDS AND EXIT POLISH MODE
2616 013700 002400 MOV $FPS. RO oxsmv FLORTING POINT STATUS
2622 170127 0~0000 LDFPS 8040800 :CLEAR THE FPS, INTERRUPT DISABLE
2626 172437 002426 LDF LONUM, RCO 'LOAD ACO WITH A RANDOM NUMBER
2632 172537 002436 LDF HINUM ACI :L0RD AC1 WITH A RANDOM NUMBER
263% 172737 002416 LOF ANS2, AC3 *LOAD AC3 WITH THE SUM
2642 170127 007440 LDFPS 8007940 TURN INTERRUPTS ON
2646 012737 012654 001110 MOV 8. +6, SLPROR 'RESET LOOP RDDRESS
; Y e YT sr22222222: 222 3323322322222 2222222222222 22 20
2654 172600 LOF ACO, AC2 :LORD ACO INTO AC2
2656 171201 MRETS: MULF  ACl AC2 'MULTIPLY AC1 BY RC2
2660 170237 002362 STFPS  FPS’ :STORE FLORTING POINT STATUS
2664 023737 002362 002400 CMP FPS, $FPS ' CHECK F
2672 061403 BEQ MERRS ' BRANCH IF OK
2674 174237 002406 STF AC2,RANS1 snvs FPU ANSWER
2700 104003 ERROR 3 'FPS ERROR
2702 00S737 002400 MERRS: TST $FPS ERROR BIT SET ?
2706 100014 BPL MTSTS DONT GET Fgc/rsn
2710 170337 002364 STST  FEC YEQ CHECK STRTUS
2714 (023737 002364 002402 CMP FEC, SFEC ;CHECK THE FLORTING EXCEPTION CODES
2722 001401 BEQ 18 } BRANCH IF
274 ERROR &5 ‘FEC IS HRONG
2726 023737 002366 002404 1S: cMP FER, SFERA : CHECK FLORTING PC
27M™ 00140} BEQ MTStsS ' BRANCH IF OK
273% 104025 ERROR 25 ' WRCNG RDDRESS IN FER
2740 173702 MTSTS: CMPF  RC2,AC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
2742 170000 CFCC :COPY FLORTING CONDITION CODES
2744 001427 BEQ MENDS : ANSWERS CHECK
- COMPENSATE FOR FORTRAN IMACCURACIES.
2746 174237 002406 &TF AC2,ANS] :GAVE FPU ANSWER
2762 062737 000001 002410 RDD 8], ANS1+2 : INCREMENT FPU ANSWER
2760 005537 002406 ADC ANS 1




FPU ADD/SUB/MUL/DIV RANDOM EXER MACY!l 27(1006)
DOFPDR.PLI

012764
012770

BLE7%q

l
l
l
l
1
l

000000

ReoanR

013024

173737
170000

e

00S637

I

174237
104011

00S037

09-FEB-77 10:32

002406

000002
002406
002406

002406

002362

125

002410

MENDS:

MOS

09-FEB-77 10:34 PAGE b6
EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE

CMPF ANS!,RC3 ; CHECK ANSWERS AGAIN

CECC ng; FLOﬂTING CONDITION CODES
EUS HSNR§SI+E ; OEC HENT ?EU RANSWER

gggf" gsé} RC3

CFCC SSEY FLO%usNg ngﬂélTION CODES
BEQ MENDS :BRANCH I

STF RC2,ANS] : SAVE FPU RNSHER

ERROR 11 iFPU AND FORTRAN DISAGREE

CLR FPS :CLEAR FPP FPS BUFFER




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY!Ll 27(1006)

NOS

09-FEB-77 10:34 PRGE b7

DOFPDA.P11  09-FEB-77 10:32 126 EXERCISE MULD, ALL INTERRUPTS ON, TRUNCATE MODE
M Yy Y YT YIIYER Y YR YIYY ARSI SRS ARSI SRR ]
2687 hssr 26 EXERCISE MULD, ALL INTERRUPTS ON, TRUNCATE MODE

l!llll!‘!!!lll!llllllillﬂlillllilllillllllll!blllllllillliIlll
013030 t&T26:  SCOPE
SR . Vi i A R
|
£2 B Gay e Gr B Cn Fontaen Hc
26N gxﬁ %ﬁ!ﬂ 853&2 CLR FPE :CLR FPU FPS BUFFER
2695 013062 00S037 002364 CLR FEC :CLR FPU FEC BUFFER
2% 013X -6 005037 002366 CLR FER :CLR FPU FER BUFFER
2637 013072 737 020N ISR PC. RANDLY czr RANDOM INPUT DRTR
2638 013076 2% 00243% . WORD Loﬁun HINUM
2639 013102 004437 023560 ISR RY, SPOL SH smsa POLISH MODE
2700 013106 023562 %;::‘eas usH ,LOnuM B?'H %gggg K (LONUM)
2701 013112 023560 % USH HINUH K (HINUM)
27 813% 025314 §HUL RODRiSS OF FORTRAN MULTIPLY
Sm 13120 02312 002416 POPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE
2705 013124 013700 002400 MOV SFPS. RO oxspuw rLommc POINT STATUS
2706 013130 170127 OM LOFPS 8040200 Fgcgr Y. INTERRUPT DISABLE
2707 0131 172437 002426 LDD LONUM, RCO WITH NUMBER
2708 013140 172637 002436 LDD HINUM' RC1 Lono ncx HITH A RANDOM NUMBER
2709 01314 172737 002416 LOD %2; 3 H rﬁﬂsun
2710 013150 170127 007640 LOFPS &Y me ERA!.P
Sgié 013i54 012737 08131ee 001110 MOV 8. +6, SLPROR *RESET LOOP noonsss
gl:! H Y Yy Iz Y Iz Y I Y IITIEIYILIELIITIELIIIE SRS SIS SIS SRS
14
2715 013162 172600 LDD RCO, AC2 Lono ncu INTO nce
2716 013164 171 MRET6: MULD  AC},RC2 TIPLY RC1 BY AC2
2717 013166 170237 002362 STFPS  FPS' oas Lommc POINT STATUS
2718 013172 023737 002362 002400 CMP FPS, SFPS cr{cx FPS
2719 013200 001403 BEQ MERRS ' BRANCH IF 0K
2720 013200 174237 002406 STD AC2, ANSI : GAVE FPU ANSKER
eeggé 013206 104021 ERROR 21 :FPS ERROR
013210 00S737 002400 MERRG: TST $FPS ERROR BIT SET ?
2724 013214 10001M BPL MTSTE DONT GET FEC/FER
aa;g 013216 170337 002364 STST  FEC vsé CHECK STATUS
gg mggg 3737 002364 002402 CMP FEC, SFEC : CHECK THE n.omnc EXCEPTION CODES
01 1401 BEQ 1S : BRANCH IF
g% 013232 104031 ERROR 31 :FEC IS unonc
2731 0132M 023737 002366 002404 1S: CMP FER, SFER : CHECK rLommc PC
2732 013242 001401 BEQ MTSts : BRANCH
22;3}‘3 013244 104031 ERROR 31l : WRONG noonsss IN FER
2735 013246 173702 MTST6: CMPD  RC2,RC3 : COMPAPZ FPU ANSWER TO FORTRAN ANSWER
273% 013250 170000 CFCC :COPY F on nc CONDITION CODES
2737 013252 001437 BEQ : ANSWE
2738 comeusmz ron FORTRAN mnccumcxss
2739 013254 174237 002406 3 (1) 51 SAVE FPU ANSWER
2740 013260 062737 000001 002414 ADD n Amsus : INCREMENT FPU ANSMWER
2741 013266 005537 002412 ADC ANS1+4




FPU RCO/SUB/MUL /DIV RRANDOM EXER MRCYL] 27éé006)

DOFPDA.P11  09-FEB-77 10:32
2792 013272 00S537 002410
2743 013275 005537 002406
T pxe 17 002406
745 01 1
274 013310 0014
S Dinle lei7 000002
2748 013320 005637 002412
2749 01334 005637 002410
2750 013330 002406
2751 0I133M 173737 002406
2752 013340 170000
2753 DI3M2 001403
2754 013344 174237 002406
2755 01330 104012
2757 013352 005037 002362

002414

MENDG:

BO6

09-FEB-77 10:34 PAGE 68
EXERCISE MULD, wWiL INTERRUPTS ON, TRUNCATE MOOE

ADC ANG | +2

ADC ANS |

CMPD  ANSI,AC3 cgscx ANSWERS AGRIN

CFCC Y FLOQTING CONDITION CODES
BEQ MENDG ' BRANCH IF OK

SUB 82, ANS1+6 oscnfncnr FPU ANSWER

SBC ANS1+Y4

SBC ANS 1 +2

SBC ANS |

CMPD  ANS1,AC3 : CHECK ANSWKERS AGAIN

¢rec :COPY FLORTING CONDITION CODES
BEQ MENDE : BRANCH IF OK

STD AC2,ANS1 :SAVE FPU ANSWER

ERROR 12 'FPU ANO FORTRAN DISAGREE

CLR FPS .CLEAR FPP FPS BUFFER




CO6

FPU RDD/SUB/MUL DIV RANDOM EXER MACYLl 27(1006) 09-FEB-77 10:34 PAGE 64

DQFPDAR.P11  09-FEB-77 10:32 127 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
e7’s9 S ORORRE IO 030 0000 000 00 00 40 30 00 0 030 00048 08 30 00 00 08 38 06 00 38 00 46 00 08 36 00 38 08 98 00 36 98 00 00 96 00 00 30 08 0 008 0 0 36 0 2 3 0 2 B
2760 lTEST 27 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
276l lll!l!l!!llllﬁllIl!llilllllilllll!lllllliillllll!!!lll!lil!ll{l
2762 013356 000004 t&127:  SCOPE
2763 013360 012737 0135i2 002376 MOV SMRET? EXPFER  ;RDDR OF INSTR BEING TESTED
2764 013366 012737 004440 002400 MOV 8004440, SFPS 'GET IE BITS IN FORTRAN ANSWER
2765 013374 005037 002402 CLR SFEC :CLR FORTRAN FEC
2766 013400 005037 002404 CLR $FER ‘CLR FORTRAN FEA
2762 0IMON 005037 362 CLR FPS :CLR FPU FPS BUFFER
2768 013410 005037 364 CLR FEC :CLR FPU FEC BUFFER
2769 013414 005037 002366 CLR FER :CLR FPU FER BUFFER
2770 013420 004737 023M1M ISR PC, RANDL 2 GET RANOOM INPUT DARTA
2771 OlM24 002v2e 00243% _WORD  LOMUM, HINUM
2772 01330 00M437 023560 ISR RY, SPOL SH ENTER POL ISH MODE
2773 0133 023sbe  D0242b SPUSH , LONUM :PUSH 2 WORDS ON STACK (LONUM)
2774 D13440 023562 002436 §PUSH | HINUM 'PUSH 2 WORDS ON STACK (HINUM)
2775 013444 025314 $MUL : RDDRESS OF FORTRAN MULTIPLY
2776 01344 02312 002416 §POPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
2778 013452 013700 002400 MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
2779 013456 170127 040000 LOFPS 8040000 'CLEAR THE FPS, INTERRUPT DISABLE
2780 013462 172437 002426 LDF LONUM, ACO :LORD ACO WITH'A RANDOM NUMBER
2781 013466 172537 002436 LDF HINUM AC1 :L0AD AC1 WITH A RANDOM NUMBER
2782 013472 172737 002416 LDF ANS2, AC3 :LOAD AC3 WITH THE SUM
2783 013476 170127 004440 LDFPS 8004440 :TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
g;gg 013502 012737 013510 001110 MOV 8.+6, SLPADR 'RESET LOOP RDORESS'

5778“‘;’ S IR I I I RS R R R R RN
2788 013510 172600 LDF RCO, AC2 :LOAD RCO INTO AC2

2789 013512 171201 MRET?: MULF  RCI.ACP ‘MULTIPLY ACl BY AC2

2790 013514 170237 002362 STFPS  FPS' 'STORE FLORTING POINT STATUS
2791 013520 023737 002362 002400 CMP FPS. $FPS ' CHECK FPS

2792 013526 001403 BEQ MTSt? BRANCH IF 0K

2793 013530 174237 002406 STF AC2,ANSI 'SAVE FPU ANSKWER

2794 01353 104003 ERROR 3 :FPS ERROR

279% 013536 173702 MTST?: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
2797 013540 170000 CFCC 1 COPY FLOATING CONDITION CODES
2798 013542 001427 BEQ MEND ! ANSWERS CHECK

2799 - COMPENSATE ron FORTRAN INACCURACIES.

2800 013544 174237 002406 3 AC2, ANS | :GAVE FPU ANSWER

2801 013550 062737 000001 002410 ADD 81 ANSI+2 * INCREMENT FPU ANSWER

2802 013556 005537 002406 ADC ANS |

2803 013882 173737 002406 CMPF  ANS1,AC3 : CHECK ANSWERS AGAIN

2804 0135e6 170000 CFce :COPY FLOARTING CONDITION CODES
2805 013570 001414 BEQ MEND? 'BRANCH IF OK

2806 013672 162737 000002 002410 SUB 82, ANS1+2 : DECREMENT FPU ANSKER

2807 013600 005637 002406 SBC ANS1

2808 013604 173737 002406 CMPF  ANS1,AC3 : CHECK ANSWERS AGRIN

2809 013610 170000 CFCC :COPY FLOARTING CONDITION CODES
2810 013612 001403 BEQ MEND? 'BRANCH IF OK

2811 013614 174237 002406 STF AC2, ANS] :SAVE FPU ANSWER

Sgig 013620 104011 ERROR 11 'FPU AND FORTRAN DIZAGREE

2814 013622 005037 002362 MEND?: CLR FPS :CLEAR FPP FPS BUFFER




D06

FPU ADD/SUB-MUL /DIV RANDOM EXER MACY1l 27(1006) 09-FEB-77 10:34 PAGE 70
DGFPDAR.PILI 09-FEB-77 10:32 127 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE

2815




EOB

FPU RDD/SUB/MUL /DIV RANDOM EXER MACY1l 27(1006) 09-FEB-?7 10:3% PRGE 71
DOFPDR.PL1 09-FEB-77 10:32 T30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

o QORI I 06 30 00 30 OO R 096 00 00 06 36 0600 36 6 9600 6 00 30 3 90 08 0 30 30 0 00 3000 00 00 00 30 00 30 30 36 00 300 00 030 2 30 30 38 2

t§TEST 30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
R T T T e T e T e e e e T I

BEBS
OO~

Oi 37 3?7 For0: §°8" MRET! ER TR TESTE
L ) ;
B8 BiRE BIsF BASE B85l IOV IORELARCGPEER iROR ¥ AT PR iRYRAR ANCeR
2822 013M4 00S037 002402 CLR SFEC :CLR FORTRAN FEC
2823 013650 005037 002404 CLR SFER :CLR FORTRAN FER
2824 013654 005037 002362 CLR FPS :CLR FPU FPS BUFFER
2825 013660 005037 00236M CLR FEC :CLR FPU FEC BUFFER
2826 013668 005037 002366 CLR FER :CLR FPU FER BUFFER
2827 013670 004737 B23¥40M JSR PC, RANDLY :GET RANDOM INPUT DATA
2828 013 1 002426 002436 _WORD  LOAUM, HINUM :
2629 013 J0 00Y437 023s6D JSR R4 . SPOLSH :ENTER POLISH MODE
2830 013704 023562 002426 §PUSH  , LONUM 'PUSH 4 WORDS ON STACK (LONUM)
2831 013710 023562 002436 SPUSH . HINUM :PUSH 4 WORDS ON STACK (HINUM)
2832 013714 025314 SMUL : ABDRESS OF FORTRAN MULTIPLY
2833 013716 023612 002416 §POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
2835 013722 013700 002400 MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
2836 013726 170127 040200 LOFPS 804000 'GET FD OF FPS ONLY, INTERRUPT DISRBLE
2837 013732 172437 002426 LDD LONUM, RCO :LOAD ACO WITH A RAKDOM NUMBER
2838 013736 172537 002436 LDO HINUM . RC1 :LOAD AC1 WITH A RANDOM NUMBER
2839 013742 172737 002416 LDD ANS2, AC3 :LORD AC3 WITH THE SUM
2840 01374 170127 004640 LDFPS 8004640 : TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
5335 013752 012737 01376C 001110 MOV 8.+6, SLPADR 'RESET LOOP RDDRESS
2843 ;ll!ll!!*llIll!lIIl!l!!lIlll!l!l!!l!lililillill!*l*il!il{ii}l}
gg:g 813723 17 LDD ACO, AC :LOAD ACO INTO AC2
13762 171201 MRET10: MULD  RCI.AC 'MULTIPLY AC1 BY AC2
? 013753 17g§3; 885325 102400 s;;Ps Egs - ;STogE F%onrxnc POINT STATUS
4 ’
5838 813;;5 881483 gso ntgffo ;SESNCH 1? 0K
2850 014000 174237 002406 ST0 AC2,ANSI :SAVE FPU ANSWER
2851 014004 104021 ERROR 2! :FPS ERROR
5325 014006 173702 MTST10: CMPD  AC2,RC3 . COMPARE FPU ANSWER TO FORTRAN ANSWER
2854 (014010 170000 CFCC :COPY FLOATING CONDITION CODES
2855 014012 001437 BEQ MEND10 : ANSWERS CHECK
2856 - COMPENSATE FOR FCRTRAN INARCCURACIES.
2857 014014 [74237 002406 £1D AC2, ANS1 ;§nvs FPU nngusn
g8e8 Qliac Qeg7y7 000001 0024l ADD 81, ANSI+6 : INCREMENT FPU ANSWER
1 5 B02412 ROC ANS1+4
2860 014032 00S537 002410 ADC ANS1+2
2861 014036 005537 002406 ADC ANS 1
2862 014042 173737 002406 CMPD  ANS1,AC3 : CHECK ANSWERS AGAIN
2863 014046 170000 CFcC : COPY FLORTING CONGITION CODES
2864 014050 001420 BEQ MEND10 :BRANCH IF OK
2865 014052 162737 000002 002414 cuB 82, ANS1+6 : DECREMENT FPU ANSWER
2866 014060 002412 58C ANS1+4
2867 014064 005637 002410 SBC ANS1+2
2868 014070 005637 002406 58C ANS |
2869 014074 173737 002406 CMPD  RNSI,AC3 : CHECK _ANSWERS AGAIN
2870 014100 170000 cFcC :COPY FLOATING CONDITION CODES
2871 014102 001403 BEQ MEND1O 'BRANCH IF OK
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DGFPOR.PII 03-FEB-77 10:32 T30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MCDE
2872 0IMI04 174237 002406 STD AC2,ANSI :SAVE FPU_ANSWER
Sg;a 014110 104012 ERROR  I¢ :FPU AND FORTRAN DISAGREE
2875 0l4112 00S03” 002362 MEND1Q: CLR FPS ;CLEAR FPP FPS BUFFER

2876
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P
o

FSTETEEE 2B

UL R R R B
NFR

014270
014274

014276
014302
014304

014310
014316
014320

014322
014330
014332

2t 0l433M
2327 014336
2928 014340

2930 014342
2931 014346
2932 014334

BYNUNIY
OOV LEWhe—0O

i

it

170127
012737

172600
174601
170237
023737
001403
174237
104016

005737
100014
170337

023737
001401
104026

023737
001401
104026

173702
170000
001416

174237
162737
005637

007400
01425C

002362
002362

002406

002400
002364
002364

002366

002406
000001
002406

MACY1l 27(1006)
131

001110

002400

002402

002404

002410

09-FEB-77 10:34
EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MOOt

GOb

PRGE 73

s RREREREREEERER RN RN ERERRARERER A RN ER R R RRRRERERE R

hTEST 31 EXERCISE DIVF, ALL INTERRUPTS ON, ROUNOING MODE
}éll!lllgssszllillll!IiIlllll‘llllllllllllllll!l‘ll!lllillilllli{
T31:
MOV 8DRET] . EXPFER  ;RD TR TESTED
MOV .85§q60,sr ' SE IEF afr INB%R?RQN ANSWER
CLR SFEC :CLR FORTRAN FEC
CLR $FER :CLR FORTRAN FEA
CLR FPS 'CLR FPU FPS BUFFER
CLR FEC 'CLR FPU FEC BUFFER
¢LR FER :CLR FPU FEA BUFFER
JSR PC, RANDL2 :GET RANDOM INPUT DRTA
LWORD  LOAUM, HINUM :
JSR RY, SPOLSH *ENTER POLISH MODE
SPUSH , LONUM 'PUSH 2 WORDS ON STACK (LONUM)
§PUSH . HINUM :PUSH 2 WORDS ON STACK (HINUM)
§DIV : ADDRESS OF FORTRAN DIVIDE
$POPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
MOV $FPS. RO ‘3& AY FLOATING POINT STATUS
LOFPS  a04dO00 : NTERRUPT DISRBLE
LDF LONUM, ACO :LORD ACO WITH A RANDOM NUMBER
LOF HINUM' ARC1 :LORD ACI WITH A RANDOM NUMBER
LOF ANS2, AC3 :LORD AC3 WITH THE SUM
LDFPS 8007400 : TURN INTERRUPTS ON
MOV 8. +6, SLPRDR 'RESET LOOP ADDRESS
;Ii!lllililillllil!!!lIllli*i!!!lllllllill!li!iil!lili!*iiiiii
LOF ACO, AC2 .LORD ACO INTO AC2
DRET1: DIVF  ACL,AC2 :DIVIDE RC1 INTO AC2
STFPS  FPS :STORE FLORTING POINT STATUS
CMP FPS, $FPS ' CHECK FPS
BEQ DERR1] ' BRANCH IF OK
STF RC2,ANS! ' SAVE FPU ANSWER
ERROR 16 'FPS ERROR
DERRL: TST $FPS :ERROR BIT SET ?
BPL DTSTI 'NO, DONT GET FEC/FEA
STST  FEC ' YES, CHECK STATUS
CMP FEC,SFEC :CHECK THE FLORTING EXCEPTION CODES
BEQ 18 BRANCH IF OK
ERROR 26 'FEC IS WRONG
18: CMP FER, SFER - CHECK FLOATING PC
BEQ pTstl BRANCH IF OK
ERROR 26 : MRONG RDORESS IN FER
DTISTI: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO 'ORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ DEND1 : ANSWERS CHECK
-COMPENSATE FOR FORTRAN INACCURACIES.
33 AC2, ANS | :GAVE FPU ANSWER
ggg 3&5?"51‘2 : DECREMENT FPU ANSWER
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2933

5%

14360

Bl

014370
014374

014376

09-FEB-77 10:32

173737

o 01903

174237
104013

005037

002406

002406

002362

DEND!:

HOb

09-FEB-77 10:34 PRGE 74
EXERCISE DIVF, ALL INTeRRUPTS ON, ROUNDING MOOE

CMPF ANS1,AC3 ; CHECK_RANSWERS RGRIN

SFCC SSPY FL?RT&NG CONDITION CODES
£Q DENDI RANCH

STF RCE,ANSI :SAVE FPU_ANSWER

ERROR 13 :FPU AND FORTRAN DISAGREE

CLR FPS ;CLERR FPP FPS BUFFER




| FPU ROD-SUB/MUL/DIV RANDOM EXER MACYLl 27(1006) 09-FEB-77 10:34 PRAGE 75
DQFPDR.PI1  09-FEB-77 1C:32 132 EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MODE
oMl llllllllillll!Illllllllllllllllllll!lllll!ill!!lll!il}il{ll»l»ll»l
2942 47551 R EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MODE
3 llllllll!ll!!!llllllllllll!i!!i!lll!ilii!l!!il‘lllllillllliliii
4 014402 0O0OOM t&132:  SCOPE
2945 OI4W40M4 012737 014536 002376 MOV 8DRET2,EXPFER  ;ADDR OF INSTR BEING TESTED
gg:; 814458 gggagg 002400 MOV oog7sob §FPS  iSET }E xrs xn FORTRAN ANSWER
234 0}3324 ? StS FER EtS ronrnnu rsn
2949  DI4430 883837 885323 CLR E !CLR FPU FPS BUFFER
2950 01434 005037 002364 CLR FEC :CLR FPU FEC aurren
Sggé 14440 SE E SER FPU FER B
14444 R PE, RANDLY !GET RANDON I UT onTa
2953 014Ms0 LOANUM, HINUM
Sac inqr pariA OEEiEE JSR Rt gEQLSH E“TﬁnqpﬁhésH HODETRCK (LONUM)
Sgég 8}::@9 85§2§§ 335%32 3” ' HINUM ?H Y uo?gg onR rncx (RINUM)
q
géég 178 BEYT! onoouis N  ANS2 -.83 RoRbs’ RO ENTH ¥8P8sH mooe
2960 014475 ?l3{00 002400 Eogps ngg go oxsanv FLORTING POINT STATUS
sg Blizde 178457 B35 LEPS  MQUDE0R ;6T IR0 F00 rnoom NumBER
2963 014512 172537 002436 LDD HINUH ncx Lono ACL WITH A RANDOM NUMBER
2964 014516 172737 002416 LDD ; :LOAD AC3 WITH THE SUM
2965 014622 170127 007600 LOFPS  #007600 : FURN INTERRUPTS ON
532? 014526 012737 0I4534 001110 MOV 8. 46, SLPQDR 'RESET LOOP ADDRESS
2%82%9 ; P Y Yy 1222222222232 2223 222 322SR ISR S22 L]
2 pEr wee P BN AR
ee?é 013338 170237 002362 | *rps % 8‘0&8 SQT NG POINT STATUS
2973 0l4S44 023737 002362 002400 CHP rps SFPS ' CHECK FPS
2974 DI4552 001403 BEQ DERA2 :BRANCH IF OK
2975 [DI4554 174237 002406 STD AC2, ANS! :SAVE FPU ANSWER
gg;; 014560 104022 ERROR 22 'FPS ERROR
gg;g oiwssa ?05733 002400 DERR2: Tgr s§§§2 5RR0302¥TGE$Tr’c ceq
/
g3a 81:293 198957 002364 gr%v Psc 25 CHECK STARTUS
2982 014574 023737 002364 002402 CMP FEC, SFEC : CHECk THE FLORTING EXCEPTION CODES
sgga 313235 001401 BEQ 1§ :BRANCH IF O
1 104032 ERROR 32 'FEC IS uaonc
2986 013503 02?337 002366 002404 1S: CMP F$215FER - CHECK FLORTING PC
5385 Bidetd TR BRlor 32 {BRANCH. EERE%S In Fea
2990 014620 173702 DTST2: CMPD  RC2,AC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
5323 81:255 6300 ¢rec : COPY F§°“Hé“c CONDITION CODES
1 14 BEG DEND2 : ANSWER
2993 COHPENSATE roa FORTRAN tnnccunncrss
2994 0l4626 174237 002406 $70 -SAVE FPU ANSWER
2995 014632 162737 000001 002414 SUB 31 hnsx+s : DECREMENT FPU ANSWER
2996 0J4640 00Se37 002412 SBC ANS 1+4
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DAFPDAR.P11 09-FEB-77 10:32 132 EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MODE
197 Q1 ? 0 Sec ANS1+2
% Bl Bah Mok B Al
2999 014654 173737 CMPD ANS1,RC3 ; CHECK_ANSWERS AGRIN
3000 014660 170000 CFCC :COPY FLOATING CONDITION CODES
3001 0l4662 001403 BEQ DEND2 :BRANCH IF 0K
3002 0l4664 174237 002406 STD RC2,RNSI :SAVE FPU ? S
33883 01470 104014 ERROR  IM :FPU AND FORTRAN DISAGREE
3005 014672 005037 002362 DEND2: CLR FPS ;CLEAR FPP FPS BUFFER
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DGFPOR.P11  09-FEB-77 10:32 133 EXERCISE DIVF, OVERFLOW AND UNDERFLOM INTERRUPTS OFF, ROUNDING MODE
3007 T !l!lllllll!lll!l!ll!llll"!ll!ll!ill!*l!l!l!l!l!ll!llllll!!!*!!
3008 ShTE EXERCISE DIVF, OVERFLOM AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
3009 Illllll!llllllllIl!&lll!!lllll!!lll!ll!ll!!!l!lllliillll!iil!i!
3010 m:sn D000OY - 47133 SCOPE SORET3. EXPFER . " B c
P 8147 Q15737 BAa%ds BBedns WOV SRBGAZecKEFE EE? xS‘aWi ?n Féﬂ%ﬁ TRRuer
3013 O0IN714 005037 002402 CLR SFEC
3014 014720 00S037 DO2MOM CLR SFER cm FORTRRN ren
3015 0I4724 005037 0023 - CLR FPS :CLR FPU FPS BUFFER
3016 014730 005037 DG23EY CLR FEC :CLR FPU FEC BUFFER
3017 018734 00S037 002366 CLR FER :CLR FPU FER BUFFER
3018 04740 004737 D23414 JSR RANDL2 :GET RANDOM INPUT CATA
3019 OI4744 002426 002436 . WORD Loﬁun HINUM :

3020 0I4750 DO4437 023560 JSR RY, SPOLSH :ENTER POLISH MODE
3021 014754 023562 002426 §PUSH |, LONUM *PUSH 2 WORDS ON STACK (LONUM)
3022 013753 uaaggg' 002436 spugu " HINUM s PUSH gs uonog ON smcnf (HINUM)
B B7E B5%T3 ooeuis Phx a2 AR SS OF FORTRAN DTV IOE . oo
3026 014772 013700 002400 MOV SFPS, RO :DISPLAY FLOATING POINT STATUS
3027 014776 170127 0QH0000 LOFPS  #040000 :SET Fag
3028 015002 172437 002426 LOF LONUH ACO -  LOAD ACO WITH A RANDOM NUMBER
3029 015006 172537 002436 LOF nmncx *LOAD ACI urmnmmonmmaen
3030 015012 172737 002416 LDF 2 AC3 :LORD AC3 WITH THE S
3031 018016 170127 004400 LOFPS cooqﬁ : TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
manaa 015022 012737 015030 001110 MOV g.+6, SLPADR *REGET LOOP RDDRESS'
3035m H FW U35 520336 363 36 36 66 3 6 36 96 36 38 38 3 38 36 36 36 96 36 38 36 36 36 2 36 3 2% 36 3 3 3 36 3% 36 3 3 3 % % %
3036 015030 172600 LDF ACO, AC2 ;LOAD ACO mro nce
3037 015032 174601 DRET3: DIVF  RCl.AC2 prm—: AC1 Ace
3038 015034 170237 002362 STFPS FPS' ons FLORTING POINT STATUS
3039 0J5040 623737 002362 002400 CMP FPS, SFPS
3040 015046 001403 BEQ DERA3 annncu IF 0K
3041 015050 174237 002406 STF AC2, ANS1 :SAVE_FPU ANSKER
%g 015054 104016 ERROR 16 :FPS ERROR
3044 015056 005737 002400 DERR3: TST SFPS ERRO BIT SET ?
345 DIS0E2 100014 BPL DTST3 DONT GET FEC/FER
33% 018064 170337 002364 STST  FEC veé CHECK STATUS
3048 015070 023737 002364 002402 CMP FEC,SFEC sCHECK THE FLOATING EXCEPTION CODES
3049 015076 001401 BEQ 15’ BRANCH IF OK
33%111 015100 104026 ERROR 26 :FEC IS WRONG
3052 015102 023737 002366 002404 1S: CMP FER,SFER s CHECK FLOATING PC
ﬁ gxgu 08&3‘% BEQ pTSt3 :BRANCH IF OK

15112 1 ERROR 26 *WRONG ADORESS IN FER
:au‘.;aE 015114 173702 DTST3; CMPF  AC2,AC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
3057 015116 170000 CFCC :COPY_FLOATING CONDITION CODES
3058 0§5120 001416 BEQ DEND3  ANSWERS CHECK
3059 conpensms FOR FORTRRN tNaCC unacxss.
3060 015122 174237 002406 ér :GAVE FPU ANSWER
3061 015196 162737 000001 002410 n Ansua oscasnsm FPU ANSWER

015134 005637 002406 sac ANS1




FPU_RDD/SUB

DOFPDA.P11 09-FEB-77
3063 0ISI140 173737
3064 0ISi% 170000
3065 01514 001403
3066 015150 174237
67 015154 104013
3068
3069 0iS1Se 00S037
3070

002406

002406

002362

/MU /DIV RQNDOS ggER MACY!l E?féODB)

DEND3:

LO6

09-FEB-77 10:34 FPAGE 78
EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

CHPF ANS1,RC3 ; CHECK ANSWERS AGAIN

CFCC :COPY FLOATING CONDITION CODES
8EG DENDJ :BRANCH_IF OK

STF RC2,ANS1 :SAVE FPU_ANSWER

ERROR 13 :FPU AND FORTRAN DISAGREE

CLR FPS ;CLERR FPP FPS BUFFER




FPU ADD/SUB/MUL/DIV RANDOM EXER MRCY1l 27(1006)

MOG

09-FEB-?7 10:34 PRGE 79

DGFPDR.P11  (09-FEB-77 10:32 T34 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
o L TEay S ERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, R
: L NG M

g;a 015162 ;é;glil;gggl!llllllllllIllIilllIll!lll!ll!lllllll*lllll!llil!ll ' OUNDING MODE
3075 01516 012737 015316 002376 T MOV 8DRETY4,EXPFER  ;RODR OF INSTR agmc TESTED

g5 S NI REE 0A% SRR e [l R e

3078 015204 005037 002404 CLR SFEA :CLR FORTRAN FEA

3079 015210 00S037 002362 CLR FPS :CLR FPU FPS BUFFER

3080 815214 %g; 364 CLR FEC ‘CLR FPU FEC BUFFER

3 i= B ow L oy LG haoor 1WA B

% Slgg M 3% LWORD  LONUM, HINUM :

3084 01523M 0O¥437 023S60 JSR R4, SPOLSH :ENTER POLISH MODE

ﬁ 81&2 %:as SPUSH ,LONUM 'PUSH Y uonog g: TACK (LONUM)

007 015500 O5bAsg % spou M Rk 3 MO A Sivipe

088 015262 023612 002416 $POPX  ,ANS2 POP 4 WORDS AND EXIT POLISH MODE

Z 5w me oo WD GIFHY A P STas

3092 015266 172437 002426 LDD LONUM, RCO 'LORD ACO WITH A RANDOM NUMBER

3093 015272 172537 002436 LDD HINUM AC1 :L0A0 AC1 WITH A RANDOM NUMBER

094 015276 172737 002416 LDD ANS2, RC3 ;;rono nc? w n%Nsun

309 018302 170127 004600 LOFPS FURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLCW
mm 015306 012737 015314 001110 MOV 8.+6, SLPADR RESET LOOP RDDRESS

3098 £ SIS I T 00006 6 00303030 T B 0000 3 30 3 3603 0
3100 015314 172600 LDD ACO, AC2 ;LORD RCO INTO AC2

3101 015316 174601 DRETY: DIVD  RCl,AC2 :DIVIDE AC1 INTO AC2

3102 015320 170237 002362 STFPS  FPS :STORE FLOATING POINT STATUS

3103 015324 023737 002362 002400 cHpP FPS, $FPS : CHECK FPS

Ji4 Qlsaz2 00140y BEQ oERm s BRANCH_IF 0K

10s 01 174237 002406 STD AC2,ANS1 'SAVE FPU ANSWER

gigg 01S3%40 104022 ERROR 22 :FPS ERROR

3108 015342 005737 002400 DERRY: TST SFPS :ERROR BIT SET ?

3109 Ulg% 100014 BPL DTSTH *NO, DONT GEY FEC/FEA

g“? 018350 170337 002364 STST  FEC ' YES, CHECK STATUS

gﬂg 8{5354 %gzgi 002364 002402 ggg igc,srec ‘gﬁ%ﬁ‘éﬁ? E'IZOQTING EXCEPTION CODES
3114 015364 104032 ERROR 32 :FEC IS WRONG

gﬁg nisagqa oafz:n' 002366 002404 1S: CEP r%grsn ;gg«gngnganuc PC

3}}% 81 To4d3 ERior %2 Euaon?. aborfSs In Fen

3120 0I1S400 173702 DTST4: CMPD  RAC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
3185 BieigE 00053 BESS  DEnoy e e RE gty CONDITION CODES

AR 015406 174 GQPENSATE FOR FORTRAN INACCURACTES, o

)] .
glg 81?3?3 15233; 538(1’ 002414 SuB 8] ANSI+6 ESECSEI‘ENT rgu ANSWER
3126 015420 005637 002412 SBC ANS1+4
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FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006)
09-fEB-77

10: 32
002410
002406
002406

002406

002362

NOb

09-FEB-7? 10:34 PAGE B0
EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

S8c ANS1+2

S8c ANS1

CMPD ANS1,RC3 ; CHECK _RANSWERS RGRIN

CFCC ;COPY FLORTING CONDITION CODES
BEG DENOM ; BRANCH IF 0K

STD RC2,ANS| ; SAVE FPU _ANSWER

ERROR 1Y ;FPU RND FORTRAN DISAGREE

CLR FPS ;CLERR FPP FPS BUFFER
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FPU RDD/SUB/MUIL/DIV mon EXER MACY1l 27(1006) 09-FEB-7?7 10:34 PRGE B!
DOFPDA.P11  09-FEB-77 10:32 T35 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE
3137 H « SR8 G048 38 3698 906 30 9608 98 08 90 6 9 98 9 90 98 38 38 S98 6 3 96 38 90 96 90 38 06 36 38 9 3 06 30 3 398 30 9% 9% 3 9% 9 0 9 3 9 % 3 % % % % % % %
3138 thTEST 36 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCARTE MODE
3139 lll&lllllll!lllllllll!illl!il!lilillll!llIlli!‘l{lllll!lillilil
3140 015456 DOOOOM t4135:  SCOPE
3141 015460 012737 015612 002376 MOV SDRETS, EXPFEA  ;ADDR OF INSTR BEING TESTED
3142 0IS4eb 012737 007440 002400 MOV 8007440, SFPS ISET IE BITS m FORTRAN ANSWER
3i43 0IS47N 005037 002402 CLR SFEC :CLR FORTRAN FEC
JIv4 016500 005037 0040M CLR $FER ' CLR FORTRAN m
3145 015504 005037 002362 CLR FPS :CLR FPU FPS BUFFER
314 015510 005037 0C236M CLR FEC :CLR FPU FEC BUFFER
3147 015514 005037 002366 CLR FER :CLR FPU FER BUFFER
148 015520 OON737 023MIM ISR PC, RANDL 2 csr RANDOM INPUT DATA
3149 015524 002426 002436 _WORD  LOARUM HINUM
3150 015530 00M437 023560 JSR RY, SPOLSH smen POLISH MODE
3161 01553 0235k 002426 SPUSH , LONUM 'PUSH 2 WORDS ON STACK (LONUM)
3152 015540 023562 002436 $PUSH  , HINUM tPUSH 2 WORDS ON STACK (HINUM)
3153 0I155%4 02643 $01V s ADDRESS OF FORTRAN DIVIDE
gisssw 01554 023612 002416 SPOPX  ,ANS2 POP 2 WORDS AND EXIT POLISH MODE
3156 015552 013700 002400 MOV $FPS, RO oxsm.nv FLORTING POINT STATUS
3157 015556 170127 040000 LDFPS  s040000 :SET FID
3168 015562 172437 002426 LDF LLONUM, RCO :LOAD ACO WITH A RANDOM NUMBER
3159 015566 172537 00436 LDF HINUM AC1 :L0AD AC1 WITH A RANDOM NUMBER
3160 015572 172737 002416 LDF as2, AC3 :LORD AC3 WITH THE SUM
3161 015576 170127 007440 LOFPS 8007940 : TURN INTERRUPTS ON
gig 015632 012737 015610 001110 MOV 8.+6, SLPROR ‘RESET LOOP ADDRESS
glgg S BRI IO 06 T30 000030 30T 3T 3000 00 00 0 00 30 3 0 B
1
3166 015610 172600 LDF ACO,AC2 ACO INTO RC2
3167 015612 174601 DRETS: DIVF  ACI.RC2 ox DE RC1 INTO AC2
3168 015614 170237 002362 STFPS  FPS’ :STORE FLORTING POINT STATUS
3169 01% 023737 002362 002400 CMP FPS, SFPS : CHECK FPS
3170 01 001403 BEQ DERRS 'BRANCH IF 0K
3171 015630 (74237 002406 STF AC2,ANS] ' SAVE FPU ANSWER
g{;aa 015634 104016 ERROR 16 :FPS ERROR
3179 015636 00S737 002400 DERRS: TST $FPS ERROR BIT SET ?
3175 015642 100014 BPL DTSTS 'NO, DONT GET FEC/FEA
gig 015644 170337 002364 STST  FEC ' YES, CHECK STATUS
3178 015650 023737 002364 002402 CMP FEC, $FEC :CHECK THE FLOATING EXCEPTION CODES
3179 015656 001401 BEQ 1§ :BRANCH IF OK
g{gtln 015660 104026 ERROR 26 :FEC IS WRONG
3182 015662 023737 002366 002404 IS: cHpP FER, SFEA : CHECK FLOATING PC
3183 015670 001401 BEQ pTsts anmcu IF OK
g{% 018672 | ERROR 26 WRONG ADDRESS IN FER
2.86 015674 173702 DTSTS: CMPF  RC2,AC3 comms FPU ANSWER TO FORTRAN ANSWER
3187 015676 170000 CFCC :COPY FLOATING CONDITION CODES
3188 015700 001427 BEQ DENDS : ANSWERS ChCK
3189 - COMPENSATE FOR FORTRAN INACCURACIES.
3130 015702 174237 002406 §1F AC2,ANS] :GAVE FPU ANS.'ER
319! 015706 062737 000001 002410 ADD 8] ANS]+2 : INCREMENT FPU ANSWER
3192 015714 005537 002406 ADC ANS 1




FPU ADD/SUB/MUL/DIV RANDOM EXER MACYIl E7§é006)

DQFPDAR.P11
1y pem
e Big5
31% 81573)
3! 1573%
3198 0iS74e
3199 01574
3200 015750
3201 015752
3202 015756
3203
3204 015760
3205

03-FEB-77 10:32

173737

01918

737

173737
170000
001403
174237
104013

005037

002406

0000Q2
002406
002406

002406

002362

002410

DENDS::

lan J
CD{'
09-FEB-7?7 10:34 PRGE B2
EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE

CMPF ANS1,AC3 ; CHECK _QANSWERS AGRIN

CFCC :COPY FLOATING CONDITION CODES
BEQ DENDS ' BRANCH IF 0K

ggg asg?NSI#E : DECREMENT FPU ANSWER

CMPF ANS1,RC3 ; CHECK ANSWERS RGAIN

CFCC : COPY FLORTING CONDITION CODES
BEQ DENDS : BRANCH IF

STF RC2,ANS] 1 SAVE FPU RNSHE

ERROR 13 :FPU AND FORTRAN DISAGREE

CLR FPS ;CLEAR FPP FPS BUFFER




FPU RDD/SUB/MUL/DIV RANDOM EXER MACYII 275&006)

09-FEB-77

DO7

10:34 PRGE B3

DOFPOR.P11  09-FEB-77 10:32 EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCRIE MGUE
m H cHERERBRE R R 2R RS RRERREABEERRREEERNRRRRERERRERED o 208 H NN NN%EEEEEE
3207 irssv 3% EXERCISE DIVD, ALL INTERRUPTS UN, TRUNCATE MODE
32(B !l'll!'lll'lllllllllllll!l!lliilillllllllll!l’ lil‘!l!llll!lll!lili
3209 015764 00000 4135 SCOPE
LI N Gl em mEn O R RELONE R T
3212 stone 302037 382402 CLR SFEC CLR }Sa?ﬁnu }
3213 016006 005037 002404 CLR $FEA :CLR FORTRAN rsn
3214 016012 005037 002362 CLR FPS :CLR FPU Fpg BHFFER
3215 016016 005037 002364 ¢LR FEC :CLR FPU FE
3216 016022 005037 002366 CLR FER :CLR FPU FER BUFFER
3217 016026 004737 023404 ISR PC, RANDLY cer RANODOM INPUT DRTA
3218 016032 002426 002436 _WORD  LONUM, HINUM
ggég 8}5035 004437 023350 Jgﬁ ) R: gszSH EBTERqPOLISH noosT < (LoNU)
3550 Dieue Oowte O0SdsE PG Lo iEHaH o HORDE SN aTACK (HENGH)
3222 016052 026434 $DIV ' ADDRESS OF FORTRAN DIVIDE
gsga 016054 023612 002416 §POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
3226 016060 013700 002400 MOV $FPS, RO :DISPLAY FLORTING POINT STATUS
3226 016064 170127 040200 LOFPS 8040200 :SET FID AND FD
3227 016070 172437 002426 LDD LONUM, RCO :LOAD ACO WITH A RANDOM NUMBER
3228 016074 172637 002436 LDD HINUM' AC1 :LORD AC]1 WITH A RANDOM NUMBER
3229 016100 172737 002416 LDD ANS2, AC3 ' LORD AC3 WITH THE SUM
3230 016108 170127 007640 LOFPS 8007840 ‘ TURN INTERRUPTS ON
gsgé 016110 012737 O0Ibll6 001110 MOV 8.+6, SLPADR 'RESET LOOP RDDRESS
%g ; 33364 3698 3630 3 36 98 325 08 36 36 38 969835 0 36 36 3% 96 96 3 9696 3 98 9 36 96 5 36 3 36 38 3 36 3 3 9% 36 3 3 3 3 3 4 36 2 2 X % % R
335 016116 172600 LOD ACO, AC2 :LORD ACO INTO AC2
23% 016120 174601 DRET&: DIVD  RCI,AC2 :DIVIDE AC1 INTO AC2
3237 016122 170237 002362 STFPS  FPS’ :GTORE FLORTING POINT STATUS
3238 0lbl2p 023737 002362 002400 cHpP FPS, $FPS ' CHECK FPS
3239 01613 001403 BEQ DERRG :BRANCH IF OK
3240 81513& 174237 002406 STD RC2,ANS :SAVE FPU ANSWER
3535 16182 104022 ERROR 22 ' FPS ERROR
3243 016144 005737 002400 DERRG: TST SFPS :ERROR BIT SET ?
3244 016150 100014 BPL DTSTE *NO, DONT GET FEC/FEA
3532 016182 170337 002364 STST  FEC :YES, CHECK STATUS
247 0i61S6 023737 002364 002402 CMP FEC,$FEC : CHECK THE FLORTING EXCEPTION CODES
3248 0lble4 001401 BEQ 15 'BRANCH IF OK
3249 Olelbb 104032 ERROR 32 'FEC IS WRONG
351 016170 023737 002366 002404 1S: CMP FER, SFEA s CHECK rLonrxnc PC
3252 016176 001401 BEQ pTste :BRANCH IF
ggga 016200 104032 ERROR 32 : WRONG noonsss IN FEA
3255 016202 173702 DTST6: CMPD  RC2,RC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
3256 016204 170000 CFCC :COPY FLOATING CONDITION CODES
3257 016206 001437 BEQ : ANSWERS CHECK
3258 conpsnsnrs FOR FORTRAN INACCURACIES.
3269 016210 174237 002406 §10 AC2 -SAVE FPU ANSWER
3260 0l62I4 062737 000001 002414 ADD 8l hnsx+s : INCREMENT FPU ANSWER
3261 016222 005537 002412 ADC ANS1+4




FPU ADD/SUB/MUL/DIV RANDOM EXER MRCYIl E?égOOB)

DQFPOA.PLI 09-FEB-77 10:32
3262 0le22t 00SS37 002410
3263 016232 005537 002406
3264 016236 173737 002406
3265 0lbg4e aSOOOO
3266 0l 1420
3267 Clbc4e 162737 000002 002414
3268 0ib2S4 005637 002412
3269 016260 005637 002410
3270 0lbetd 00S637 002406
3271 016270 173737 002406
3272 016274 170000
3273 016276 001403
3274 016300 174237 002406
gg;% 016304 104014
3277 016306 005037 002362

DENDG:

Lam J
E:[]r'
09-FEB-77 10:34 PRGE B84
EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCATE MODE

ADC ANS1+2
ADC ANS1

CMPD  ANSI1,AC3 : CHECK_ANSWERS AGAIN

CFCC : COPY FLORTING CONDITION CODES
BEQ DEND6 : BRANCH IF OK

Sug 82, ANS1+6 : DECREMENT FPU ANSWER

SBC ANS1+4

SBC ANS1+2

SBC ANS 1

CMPD  ANS1,AC3 : CHECK ANSWERS AGAIN

CFCC : COPY FLORTING CONDITION CODES
BEQ DENDG :BRANCH IF 0

STD RC2, ANS1 : SQVE FPU nnsuER

ERROR 1Y :FPU AND FORTRAN DISAGREE

CLR FPS .CLEAR FPP FPS BUFFER




FO7

FPU RDD/SUB/MUL/DIV RANDOM EXER MACYLl 27(1006) O09-FEB-77 10:34 PRAGE 85

DOFPDAR.P11  D9-FEB-77 10:32 137 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
3279 ,lill!lllll!illlilll!ll!l"lilllllll!l!l!llll!l!llllllllllll!lil
*kTEST 37 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
381 Illl!!ll!ll!lllll!llliil*lilllli!!lll!l!lllllllllllllililllil!l
gggg 8%23%3 0127 BY46 002376 tr37: 3899‘ 8DRET?7 . EXPFER NSTR TESTED
3284 016322 015733 864%40 002400 MOV 0834490 Pg RQ?RIEFBI nsfén RAN ANSWER
3085 016330 005037 002402 CLR SFEC :CLR FORTRAN rsc
3286 016334 005037 004N CLR SFER :CLR FORTRAN FEA
3287 016340 005037 002362 CLR FPS :CLR FPU FPS BUFFER
3088 816344 8333?7 002364 CLR FEC :CLR FPU FEC BUFFER
3289 016350 37 002366 CLR FER :CLR FPU FEA BUFFER
290 016354 004737 CeMIM JSR PC, RANOL2 GET RANDOM INPUT DATA
3291 016360 002426 002436 _WORD  LONUM, HINUNM
3292 016364 004437 023560 ISR RY, SPOLSH ENTER PE%&%“ MODE
3293 016370 023Ske 002426 SPUSH , LONUM ' PUSH 2 S ON STACK (LONUM)
3294 016374 023562 002436 §PUSH | HINUM 'PUSH 2 WORDS ON STACK (HINUM)
3295 Q16400 02643 SDIV : ADDRESS OF FORTRAN DIVIDE
gggg 016402 023612 002416 SPOPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
3298 016406 013700 002400 MOV $FPS, RO oxsanv FLOARTING POINT STARTUS
55 Dol 2 Se o5 AN00 TR win o e e
L
338? 81 ués 175237 iﬁSqSE LOF H NUM' AC1 8n8 251 WITH A Rgﬁg M NUMBER
3302 016426 172737 002416 LDF ANS2, AC3 Lono AC3 WITH THE SuM
3303 016432 170127 004440 LDFPS 8004440 ! TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
gggg 016436 012737 O0le444 001110 MOV 8.+6, SLPRDR 'RESET LOOP ADORESS'
338% SEREEIEHEHE R R RN AR R R RN R AR
3308 016444 172600 LDF ACO, RC2 :LORD ACO INTO nca
3309 016446 174601 DRET?: OIVF  ACl.RC2 :DIVIDE ACl INTO AC2
3310 016450 650;3; 002362 STFPS  FPS’ 'STORE FLOATING POINT STATUS
3311 01454 (e3 002362 002400 CHP FPS, $FPS ' CHECK FPS
3312 0l6462 001403 BEQ DERR? 'BRANCH IF OK
3313 O0l6464 174237 002406 STF AC2, ANS1 'SAVE FPU ANSWER
gg{g 016470 104016 ERROR 16 'FPS ERROR
3316 016472 005737 002400 DERR?: TST $FPS RROR BIT SET ?
3317 016476 100014 BPL 07577 DONT GET FEC/FER
ggig 016500 170337 002364 STST  FEC vss CHECK STATUS
3320 016504 023737 002364 002402 CMP FEC,SFEC :CHECK THE FLOATING EXCEPTION CODES
3321 016512 001401 BEGQ é ?RQN H IF OK
gggg 16514 104026 ERROR 26 S WRONG
3324 016516 023737 002366 002404 1§: CMP FER, SFEA . CHECK FLORTING PC
3325 016524 001401 BEQ p1st? : BRANCH IF OK
ggsg 016526 104026 ERROR 26 : WRONG RDDRESS IN FEA
1 17 DTST?: CMPF  RC2,AC3 ANSWER TO FORTRAN ANSWER
3353 812332 FCC Egpv F OR$YNG ONDITION CODES
3330 0165M 001437 BEQ DEND? : ANSWERS CHECK
3331 COHPENSRTE FOR FORTRAN YNACCURARCIES.
gggg 812333 74;37 Sgsqos STF AC2,ANS] :GAVE FPU ANSWER
1654 2737 001 002410 AOD 8], ANS1+2 ' INCREMENT FPU ANSWER
3334 016550 005537 002406 ADC ANS1




FPU RDD/SUB/MUL/DIV_RANDOM EXER MACY1] 27(1006)

DQFPDAR.PL1

016554
8{65&0
01686
016572
016576
016602
016604

016606
0lekle

016614

09-FEB-77 10:32

173737

170000
00141M
162737

005637
173737
170000
001403
174237
104013

005037

002406

000002
002406
002406

002406

002362

002410

DEND?7:

L J
GD(
09-FEB-77 10:34 PRGE 86
EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MCOE

CMPF ANS1,AC3 ; CHECK _RNSWERS AGARIN

CFCC : COPY FLORTING CONDITION CODES
BEQ DEND? : BRANCH IF OK

SUB 82, ANS1+42 ' DECREMENT FPU ANSWER

SBC ANS 1

CMPF  ANSI,AC3 . CHECK ANSWERS AGA

CFCC : COPY FLOATING cono TION CODES
BEQ DEND? ' BRANCH IF OK

STF AC2, ANS] :SAVE FPU ANSWER

ERROR 13 :FPU AND FORTRAN DISAGREE

CLR FPS . CLEAR FPP FPS BUFFER

]




HDT’

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 09-FEB-77 60 34 PAGE
DOFPOR.P11  09-FEB-77 10:32 T40 EXERCISE DIVD, OVERFLOMW nno UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
3348 s HBRBRER R E 0030000 O O33R
3349 ivssr 40 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
3350 Illll!l!llll!l!llllll!l!illil!!!llllillllllili!!lillll!lilil!!!
3351 016620 000OOM t4T40:  SCOPE
3352 016622 012737 016754 002376 MOV SORET10,EXPFER :;ADDR OF INSTR BEING TESTED
3363 016630 012737 004640 002400 MOV 8004640, SFPS :SET IE BITS IN FORTRAN ANSWER
3364 016636 005037 002402 CLR $FEC :CLR FORTRAN FEC
gggg gxss:g 832837 885%04 CLR §FEA 'CLR FORTRAN FEA
166 ? 362 ¢LR FPS :CLR FPU FPS BUFFER

3357 016652 005037 BN CLR FEC :CLR FPU FES EHFFER

oxgggs 366 CLR FER 'CLR FPU F
éasg 01 604333 023404 JSR PC, RANDL Y GET RANDOM INPUT DATA
3360 016666 002426 002436 . WORD Loﬁun HINUM
3361 016672 004437 0235K0 JSR RY, $POL SH ENTER POLISH MODE
3362 016676 023Sbe 002426 SPUSH ,LONUM :PUSH 4 WORDS ON STACK (LONUM)
3363 016702 (23662 002436 SPUSH HINUM *PUSH 4 WORDS ON STACK (HINUM)
3364 016706 026434 §DIV ' ADDRESS OF FORTRAN DIVIDE
3322 016710 023612 002416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
3367 016714 013700 002400 MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
3368 016720 170127 040200 LOFPS 8040200 :SET FID AND FD
3369 016724 172437 002426 LDD LONUM, ACO :LOAD ACO WITH A RANDOM NUMBER
3370 016730 172537 002436 LDD HINUM AC1 'LORD ACL WITH A RANDOM NUMBER
3371 016734 172737 002416 LDD ANS2, AC3 :LORD AC3 WITH THE SUM
3372 016740 170127 004640 LDOFPS  s004640 : TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOMW
3373 016744 012737 016752 001110 MOV &.+6, SLPADR :RESET LOOP RODRESS’
3333;56 SERERHEEE R RN E R R R R R R R R RN RN RERRRRSR
3377 016752 172600 LDD ACO, AC2 :LORD ACO INTO AC2
3378 016754 174601 DRETIQ: oxvo ACl,AC2 'DIVIDE AC1 INTO AC2
3379 016756 170237 002362 STFPS  FPS’' :STORE FLOATING POINT STATUS
3380 016762 023737 002362 002400 CMP FPS, SFPS : CHECK FPS
3381 016770 001403 BEQ DERRI1O ' BRANCH IF OK
3382 016772 174237 002406 STD RC2, ANS1 iSAVE FPU ANSWER
ggga 016776 104022 ERROR 22 :FPS ERROR
3385 017000 00S737 002400 DERRIO: TST SFPS :ERROR BIT SET ?
3386 017004 100014 BPL 015710 ‘N0, DONT GET FEC/FEA
gggg 017006 170337 002364 STST  FEC ' YES, CHECK STATUS
3389 017012 023737 002364 002402 CMP FEC, SFEC : CHECK THE FLOATING EXCEPTION CODES
3390 017020 00140l BEG 18 :BRANCH IF OK
3335 017022 104032 ERROR 32 'FEC IS WRONG
3393 017024 023737 002366 002404 1§: CMP FER, SFEA : CHECK FLORTING PC
33 017032 001443 BEQ osnblo :BRANCH IF OK
gggg 017034 104032 ERROR WRONG ADDRESS IN FEA

017036 173702 DTST10: CMPD  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
3394 017040 170000 CFCC :COPY FLOATING CONDITION CODES
3399 Dl7042 001437 BEQ DEND1O  ANSWERS CHECK
3400 “COMPENSATE FOR FORTRAN INACCURACIES.
M0L 017044 174237 002406 §7D RC2, ANS | :SAVE FPU ANSWER
3402 017050 062737 000001 002414 ADD 81 ANSI+6 : INCREMENT FPU ANSWER
3403 017056 005537 002412 ADC ANS 144




[ ]
ID!'
FPU RDD/SUB/MUL /DIV RANDOM EXER MACY!l 27 1006) 09-FEB-7? 10:34 PAGE B8
DFPOR.PI1  09-FEB-77 10:32 T40 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MGDE
;m %m& m%g M%% %c mﬂw
M §1§§?3 ?93?37 885485 cngo ANS],RC3 . CHECK ANSMWERS AGAIN
3407 017076 170000 CFeC :COPY FLORTING CONDITION CODES
3408 017100 001420 BEQ DEND1O ' BRANCH IF OK
409 017102 162737 000002 002414 SuB 82, ANS1 +b : DECREMENT FPU ANSWER
410 017110 00S637 002412 SBC ANS ] +4
11 017114 005637 002410 SBC ANS1+2
3412 017120 005637 002406 S8C ANS |
M13 017124 173737 002406 CMPD  ANSI,AC3 : CHECK ANSWERS RGAIN
3414 017130 170000 CFcc : COPY FLORTING CONDITION CODES
3415 017132 001403 BEG DEND1D ' BRANCH IF OK
M1b 017134 174237 002406 ST AC2,ANS1 'SQVE FPU ANSWER
3:%5 017140 10401 ERROR 14 :FPU AND FORTRAN DISAGREE
%:éﬁ 017142 00S037 002362 DENDID: CLR FPS .CLEAR FPP FPS BUFFER

PR —




DOFPOR PI1  Ba-t

34e
342

EARD N .

000 0000000000000 0
n

P P e Pt Pt Pt it Pt Pt P Pt P P Pt Pt Pt Pt Pt

A7

Bi750e

00080,
318737
00s037

170127
012737

172600
174601
170237
023737
001403
174237
104016

005737
100014
170337

023737
001401
104026

023737
001401
104026

173702
170000
001416

174237
162737
005637

V_RRANDOM
£B-77 10:

4700
002402

01730C

002362
002362

002406

002400
002364
002364

002366

B30

001110

002400

002402

002404

002410

R S

JO7

7 v}O:iH Pﬂﬁg 89
DIVF, INTERRUPT DISARBLE SET, ROUNDING MOOE

o RRRERERRERRERERRRRRERERRERERRR R R R RN E R RERE RN ERR R R

P ATEST 41
'-l!lll!li*l!ilIllllllllll!ll&lll!lliilllllll!l!lll!illlll!lil!ll

UNCTE

DRETILL:

OERRIL:

18:

DTST11:

EXERCISE DIVF, INTERRUPT DISARBLE SET, ROUNDING MOOE

SCOPE
MOV SDRET1],EXPFER ;ADDR NSTR BEING TESTED

MOV ugﬂgqéb,irps : SF 12‘3{72 Inagénrnnn ANSWER

CLR SFEC :CLR FORTRAN FEC

CLR SFEA 'CLR FORTRAN FEA

CLR FPS :CLR FPU FPS BUFFER

CLR FFC :CLR FPU FEC BUFFER

CLR Tt :CLR FPU FER PUFFER

JSR PC, RANDL2 'GET RANDOM INPUT DATA

_WORD  LONUM HINUM ,

JSR R4, SPOLSH 'ENTER POLISH MODE

§PUSH ,LONUN 'PUSH 2 S ON STACK (LONUM)
SPUSH HINUM ‘PUSH 2 WORDS ON STACK (HINUM)

$DIV : ADDRESS OF FORTRAN DIVIDE

SPOPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
LOFPS 040000 'SET FID

F RINO'AGT iL0AD BCD BITH R RANDOM MOMBER

LBF nnsgﬁhcg Engg nc5 u%ra THE SUM

LOFPS  #0474%00 :SET INTERRUPT DISRBLE AND INTERRUPT BITS
MOV #.+6, SLPAOR :RESET LOOP ADDRE3S
;l{!I!l!lillll!{lli!il!ll!!llliili!lll!l!!i!lil}iilii!!iil*i{l
LOF ACO, AC2 :LORD ACO INTO AC2

DIVF  ACL.AC2 'DIVIDE AC1 INTO AC2

STFPS  FPS tGTORE FLOATING POINT STATUS

CHP FPS, SFPS ' CHECK FPS

BEQ DERALL : BRANCH IF OK

STF AC2, ANSI 1 GAVE FPU ANSWER

ERROR 16 : FPS ERROR

ST $FPS . ERROR BIT SET ?

BPL DTST11 :NO, DONT GET FEC/FEA

§TST  FEC 1 YES, CHECK STATUS

CMP FEC, SFEC : CHECK THE FLORTING EXCEPTION CODES
BEQ 18 :BRANCH IF OK

ERROR  2b :FEC IS WRONG

CMP FER, SFER : CHECK FLOATING PC

BEQ pTstil :BRANCH IF OK

ERROR 26 :WRONG ADDRESS IN FER

CMPF  AC2,AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWER
gggc . ;ggPEEELORTIgE CONDITION CODES
-conpsnsn§E }6R FORTRAN 1nngcunac?2§.

§TF AC2,ANSI :GAVE FPU ANSWER

ggg aégeN51+a : DECREMENT FPU ANSWER




KO?

FPU ADD/SUB/MUL /DIV RRNDOH EXER MACY!l 27(1006) 09-FEB-77 10:34_ PAGE 90

DQFPOR.P11  09-FEB-77 10:32 EXERCISE DIVF, INTERRUPT DISABLE SET, ROUNDING MODE
AL 017?:{3 1;373? 0az406 CPPE ANS1,AC3 °“§$"rf"s‘r“§2 ggﬁémon CODES
L8 BAile A0y 8 8 DENDI 1 {RANCH- T OK
MNB0 D17420 174237 002406 AC2,ANS] snvs FPU ANSWER
?Sé 017424 104013 ERROR 13 :FPU AND FORTRAN DISAGREE

3483 017426 00S037 002362 DEND11: CLR FPS :CLERR FPP FPS BUFFER
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FPU RDD/SUB/MUL/DIV RANDON EXER MACY1l 27(1006) 09-FEB-77 10:34 PAGE

DQFPOR.PL1

J4eM

3465

3486

MNE7 817432
3488 U172
M489 017442
3490 Q17450
3491 017454
3492 017460
433 D1746M
Kaba) 817470
MIE OI2NMN
4% 017570
3497 017504
3498 017510
3499 OI7SIM
3500 017520
3501 017522
3502

3503 017526
04 017532
3505 01753%
3506 01754
3507 017546
3508 017552
3509 017556
3510

3511

3le

3513 017564
3514 017566
3515 017570
3B16 01757
3517 017602
3518 01760
3519 017610
3520

3ol 017612
3522 017616
3523 017620
354

35S 017eM
5% 017632
3527 01763
3528

3529 017636
3530 017644
3531 017646
3532

3533 017650
BM 017652
3535 017654
353%

3537 017656
3538 017662
3539 017670

173702
001422
174237

162737
005637

09-FEB-77 10:32

017566 002376
047600 002400

002362
002362

002406

002400
002364
002364

002366

002406
000001
00412

001110

002400

002402

002404

002414

9l
T4 EXERCISE OIVD, INTERRUPT DICRBLE SET, ROUNDING MODE
S s HREREREE R I I I

ShTEST 42 EXERCISE DIVD, INTERRUPT DISABLE SET, ROUNOING MODE
--lillilllill!ll!!ll!l!lilill‘l!lillllllllllll!llllii!lllllillil!
IACTE ggeps

SDRETI2,EXPFER ;RDDOR OF INSTR BE ING TESTED

MOV 8047600 SFPS SET FID AND IE BITS IN FORTRAN ANSWER
CLR SFEC :CLR FORTRAN FEC
CLR $FER :CLR FORTRAN FER
CLR FPS :CLR FPU FPS BUFFER
CLR FEC :CLR FPU FEC BUFFER
CLR FER 'CLR FPU FER BUFFER
ISR PC, RANDLY GET RANDOM INPUT DATA
.WORD  LOAUM, HINUM ;
ISR R4, SPOLSH ENTER POLISH MOOE
SPUSH  , LONUN 'PUSH 4 WORDS ON STACK (LONUM)
SPUSH . HINUM :PUSH 4 W/ORDS ON STACK (HINUM)
SDIV : RDDRESS OF FORTRAN DIVIDE
SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
LOFPS 8040200 'SET FID AN FD
LDD LONUM, RCO :LOAD RCO WITH A RANDOM NUMBER
LDD HINUM' ACI :LORD AC1 WITH A RANDOM NUMBER
LDD ANS2, AC3 :LORD AC3 WITH THE SUM
LOFPS  #047600 'SET INTERRUPT DISRBLE AND INTERRUPT BITS
MOV 8.+6, SLPROR 'RESET LOOP RDDRESS
;l}lllll!li!!lllllilllil!llllllllil!lill!!llil!l!li!iiii!il!i!
LDD RCO, RC2 :LORD ACO INTO AC2
DRET12: DIVD  ACLl.AC2 :DIVIDE ACL INTO RC2
STFPS  FPS :GTORE FLOATING POINT STATUS
cHP FPS, SFPS : CHECK FPS
BEQ DERR12 'BRANCH IF OK
STD RC2,ANS] :SAVE FPU ANSWER
ERROR 22 'FPS ERROR
DERR12: TST $FPS :ERROR BIT SET ?
BPL pTST12 :NO, DONT GET FEC/FEA
STST  FEC :YES, CHECK STATUS
cHP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ 1§ 'BRANCH IF OK
ERROR 32 'FEC IS WRONG
18: cMP FER, SFER : CHECK FLOARTING PC
BEQ pTstie :BRANCH IF OK
ERROR 32 : WRONG RDORESS IN FEA

DTSTI2: CMPD  AC2,RC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFcC : COPY FLOATING CONDITION CODES
BEQ DEND12 : ANSWERS CHECK

- COMPENSATE FOR FORTRAN INACCURACIES.

47D AC2.ANS| :SAVE FPU ANSKER
SuUB 8] ANSI+b : DECREMENT FPU ANSKER
S8C ANS1+4
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DOFPDAR.PLI 09-FEB-77 10:32 42 EXERCISE DIVD, INTERRUPT DISABLE SET, ROUNDING MOOE
3S40 017674 00S637 002410 S8C ANS1+2
3241 017730 005637 002406 SBC ANS1
342 017704 177737 002406 CMPD ANS1,RC3 ; CHECK _ANSWERS RGRIN
JS43 817710 &Jmom CFCC : COPY FLOQTING CONDITION CODES
S 017712 1403 BEQ DEND!2 s BRANCH IF
Y5 017714 174237 002406 STD RC2,ANS] :SAVE FPU RN“ KER
332:? 017720 104014 ERROR 1M :FPU AND FORTRAN DISAGREE
3548 017722 00S037 002362 DEND12: CLR FPS ;CLERR FPP FPS BUFFER




S e
o oan

AR
B2k

-

PerfergargiP et = = T

3593
K3l
3595
35%
3597
3598
3599
3600
3601

REER

/SUB/MUL /DIV RANDOM EXER MRCY11 27(1006)
P11 09-FEB-?7 10:32 T3

$4143:
020062 002376
087940 002400
002402

002404
002362
002364
002366
0e3414
002436
023560

36

0000000000
Pt Pt Pt Pt e Pt Pt Pt Pt Pt

R

020016

goL110

DRETI3:
002362
002362

002406

002400

002400 DERRI3:
002364

002364 002402

002366 002404 1S:

DTST13:

002406
000001
002406

FE BFE 6K 8R

002410

EEE SRR RAR

o
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10:34 PRGE 93

EXERCISE DIVF, INTERRUPT DISARBLE SET, TRUNCRTE MODE

R I I 2T e i it iasl il atilatoddsddiadislidsssdislisisdsdsss

!TEST 43
lll!l!!llllllllIllllllillilil!lilillllllillilillll‘lll!l!llllil

EXERCISE DIVF, INTERRUPT DISRBLE SET, TRUNCATE MODE

SCOPE
MOV ®ORET13,EXPFER ;ROOR OF INSTR BEING TESTED
MOV 8047440 SFPS  SET FID AND IE BITS IN FORTRAN ANSMER
CLR SFEC 'CLR FORTRAN FEC
CLR SFER 'CLR FORTRAN FERA
CLR FPS :CLR FPU FPS BUFFER
CLR FEC 'CLR FPU FEC BUFFER
CLR FER 'CLR FPU FER BUFFER
ISR PC, RANDL2 ,cs RANDOM INPUT DATR
LMORD  LONUM, HINUM
JSR R4, SPOLSH 'ENTER POLISH nooe

usH ,LoNUM PUSH S Hoggg g K (LONUM)

PUSH HINUH PUSH ON STRCK (HINUM)
$OIV . RODRESS OF FORTRAN DIVIDE
§POPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
LOFPS 040000 'SET F
LOF LONUM, RCO : LORD WITH A RANDOM NUMBER
LDF RINUM' ACL :LORD AC1 WITH A RANDOM NUMBER
LDF ANS2, AC3 :LOAD AC3 WITH THE SUM
LOFPS 0047440 357 ;Nrgogupr oxsneLE AND INTERRUPT BITS
MOV 8. +6, SLPROR RDDRESS
;!llllllllllllllll!llill!ll!l{llilll!lllll!lll{!l!llli!l*l!lll
LDF ACO, AC2 :LORD ACO INTO AC2
DIVF  ACl.AC2 :DIVIDE RC1 INTO AC2
6TFPS  FPS’ :STORE FLORTING POINT STATUS
CHP FPS, SFPS ' CHECK FPS
BEQ DEPR13 ' BRANCH 1F 0K
STF AC2,ANS] 'SAVE FPU ANSWER
ERROR 16 'FPS ERROR
ST SFPS :ERROR BIT SET ?
BPL DTST13 :NO, DONT GET FEC/FER
STST  FEC ' YES, CHECK STATUS
CMP FEC, SFEC s CHECK THE FLOATING EXCEPTION CODES
BEQ 18 :BRANCH IF OK
ERROR 2B 'FEC IS WRONG
CMP FER, SFER : CHECK FLOATING PC
BEQ pTst13 :BRANCH IF OK
ERROR 26 : WRONG RADORESS IN FEA
CMPF  RC2,AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ DEND13 : ANSWERS CHECK

- COMPENSATE ron FORTRAN INACCURACIES.
§TF Ace -SAVE FPU ANSWER
ADD 8] hnsx+a : INCREMENT FPU ANSWER
ADC ANS1
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173737
170000

w7k
005637

% 002410
002406

BOS

09-FEB-77 10:34_ PAGE 94
EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE

CMPF  ANSL,AC3
CFCC

gflg ° mﬂégua
58¢ nnéx

CMPF  ANSI,RAC3
CFCC

BEQ DEND13
STF AC2, ANS]
ERROR 13

DEND13: CLR FPS

; CHECK RNSWERS AGRIN
:COPY FLOATING CONDITION CODES

; BRANCH IF 0K
: DECREMENT FPU ANSWER

; CHECK ANSWERS RGA

; COPY FLOQTING CONDITION CODES
: BRANCH IF

i GAVE FPU MSHER

:FPU AND FORTRAN DISAGREE

:CLERR FPP FPS BUFFER
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DQFPDA.P11  (09-FEB-77 10:32 T4
3%18 ;
%19 tETEST 4u

000004 LT
012737 020370 002376

047640 002400
0e

002362
00236M4
002366

001110

DRETIN:
002362
002362

002405

002400

R o h St b R M U R

002400
002364
002364

DERRI1Y:
002402
002366 002404 1S:
DTSTIN:

002406
000001
002412

002414

09-FEB-77 10:34 PAGE 35
EXERCISE DIVD, INTERRUPT DISABLE SET, TRUNCRTE MOOE

oo SIS0 3 000 S0 00 00 0 00 0 08 0000 000 0008 0000 06 00 38 00 00 000 00 00 0 B0 040 00 00 3% Bt 3 004 00 0 00 00 30 0 3% 3 % %

EXERCISE DIVD, INTERRUPT DISABLE SET, TRUNCATE MODE

"llllllll!lllllilllI!l!Ilill‘!lllllllllll!lllllllll‘lllllllllill

MOV SORETIN,EXPFEA ;ADOR OF INSTR BEING TESTED
MOV 8047640, SFPS  'SET FID AND IE BITS IN FORTRAN ANSWER
CLR $FEC :CLR FORTRAN FEC

CLR $FEA :CLR FORTRAN FEA

CLR FPS :CLR FPU FPS BUFFER

CLR FEC :CLR FPU FEC BUFFER

CLR FER :CLR FPU FER BUFFER

JSR PC, RANDLY :GET RANDOM INPUT DATA

.WORD  LOAUM, HINUM :

ISR R4, SPOLSH 'ENTER POLISH MODE

SPUSH |, LONUM (PUSH 4 WORDS ON STACK (LONUM)

SPUSH  'HINUM ‘PUSH 4 WORDS ON STACK (HINUM)

$DIV :RDDRESS OF FORTRAN DIVIDE

§POPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE

MOV SFPS, RO :DISPLAY FLOATING POINT STATUS

LOFPS 8040200 :SET FID AND FD

LDO LONUM, RCO :LOAD RCO WITH A RANDOM NUMBER

LDO HINUM RC1 ;100 AC1 WITH A RANDOM NUMBER

LDD ans2, AC3 :LORD AC3 WITH THE SUM

LOFPS 8047640 :SET INTERRUPT DISABLE AND INTERRUPT BITS
MOV 8. +6, SLPADR 'RESET LOOP ADDRESS

s SRR NI I I 00 NI AR R RN RN RN R AR RERE Y

LDD ACO, AC2 :LORD ACO INTO AC2
DIVD  RCl.RC2 :DIVIDE AC1 INTO AC2

STFPS  FPS : STORE FLOATING POINT STATUS

Cep FPS. SFPS : CHECK FPS

BEQ DERALY :BRANCH IF OK

STD AC2, ANS1 :GAVE FPU ANSWER

ERROR 22 :FPS ERROR

15T SFPS :ERR)R BIT SET ?

BPL DTST1Y :NO, DONT GET FEC/FER

STST  FEC ' YES, CHECK STATUS

CMP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ 1$ BRANCH IF OK

ERROR 32 :FEC IS WRONG

CMP FER, SFER s CHECK FLOARTING PC

BEQ DTSty 'BRANCH IF OK

ERROR 32 : WRONG ARDDRESS IN FEA

CMPD  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ DEND1Y : ANSMERS CHECK

. COMPENSATE FOR FORTRAN YNACCURACIES.

§70 AC2,ANS| SAVE FPU ANSWER

ADD 8 ANS1+6 : INCREMENT FPU ANSWER

ADC ANS 1 +4




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006)

DQFPOR.P11

020476
020502

020556

09-fEB-77
00S537

005537
173737
170000
001420

37
37
005637
00S63?
173737
170000
001403
174237
104014

00SC37

10: 32
002410

002406
002406

% 002414

002410
002406
002406

002406

0023k2

DENDIY4: CLR

09-FEB-77
T4Y EXERCISE DIVD,

ANS1+2
ANS |
ANS1,RC3

Dsngrligus
s

ANS1+Y
ANS1+2

ANS |
ANS1,AC3
DEND1Y
RC2,ANS]
M

FPS

D08

10:34 PRAGE 96
INTERRUPT DISABLE SET, TRUNCATE MODE

; CHECK_ANSKERS RGAIN

:COPY FLORTING CONDITION CODES
:BRANCH IF OK

: DECREMENT FPU ANSWER

; CHECK ANSWERS RGAIN

:COPY FLORTING CONDITION CODES
:BRANCH IF 0K

:SAVE FPU_ANSWER

:FPU AND FORTRAN DISAGREE

;CLERR FPP FPS BUFFER
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DQFPDR.PL1

:

SIS ISESEN
St b Pt e P e P Pon
NN LWwn—0O

94
[y
O

SR
o

g
g

171137

170237
023737
001403
174137

Q0044
0024

002404
002362
002364
002366

023414
002476
023414
002506
023414
002516
077600

023560
002446
002456

002466
002476
002516

002506
002416

040000
002416
082400
020752

000440
002446
002456
002476
002516
002466

002506

002362
002362

002406

002400

002516

001110

002400

EOS

10:34 PRGE 97

ADOF, SUBF, MULF, DIVF EXERCISER

S RERREEE R R RN AR R R AR AR R REY
ARDOF, SUBF, MULF, DIVF EXERCISER

T T ey e P Tt T T T S e TP e Il

: #®UNDERFLOW, OVERFLOW INTERRUPTS OFF; TRUNCARTE MOOE

; SOFTWARE STARTUS
; CLEAR STATUS

GET & FLOAT RANDOM NUMBERS

;LET'S NE“eR DIVIDE BY ZERO
;EXPO OF OP6 IS ZERQ, SO GET ANOTHER

;ENTER POLISH MODE TO CRLCULRTE:

ANS2 = (OP1-0P2) # (QP3+0P4/0Pb) ® QOPS

WO WM WE W W MY W Wme W

:NO_CHECKS

'GET SOF TWARE ANSWER
;DISPLAY SFPS

;RESET LOOP RDDRESS

R I T T 222 T2 s a e el it atiat il sttt asiiisiibssssssisssiy

L ETEST w8

ccRERYRRRRRER

tS14s:  SCOPE
MOV 8440, SFPS
CLR SFEC
CLR SFEA
CLR FPS
CLR FEC
CLR FER
ISR PC, RANOL2
.WMORD  OPl, 0Py
JSR PC, RANDL2
_WORD  OP2,0PS

18: JSR PC, RANDL2
_MORD  OP3,0P6
BIT 8077600, OP6
8EQ 1S
JSR R4, SPOLSH
SPUSH ,0P]
§PUSH | OP2
§SUB
§PUSH ,0P3
SPUSH . OPY
$PUSH | OP6
SDIV
$ADD
SMUL
$PUSH ,OPS
SMUL
§POPX  ,ANS2
LOFPS 8040000
LDF ANSZ, ACO
MOV $FPS, RO
MOV 8. +6, SLPADR
LDFPS  $000440
LDF OP1,ACl
SUBF  OP2.AC)
LOF 0PY4 . AC2
DIVF  OPb.RC2
ADDF  OP3,AC2
MULF  AC2.ACI
MULF  OPS,ACI
STFPS  FPS
CMP FPS, SFPS
BEG e7stl
STF AC1,ANSI

s INITIAL FPS

;AC1 <- 0PI

;RC1 <- OP1-0P2

;ACe <«- OPY

:AC2 <- OPY4/0P6

;AC2 <~ OP3+0PY4/0PG

:AC1 <- (OP1-0P2)%(0P3+0P4/0P6)
:RC1 <~ (OP1-0P2)#(0P3+0P4/0P6)%0PS

;STORE STATUS AFTERWARD
; CHECK STATUS

i BRANCH IF 0K

; SAVE FPU ANSUER
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3746
3742
3748
3749
3750
3751
3752
3753

Pll
021030
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021034
021036
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03-FEB-77 10:32

104033

173401
170000
001473

174137
062737
D0SS37
173437
170000
001460

BBEC
178030

0014%7
162??7
005637

173437
170000
001436

162737
005637

173437
170000
00142S

62737
37
173437
170000
001414

162737
00S637
173437
170000
001403

174137
104035

005037

000001
002406
002406

000001
002406
002406

000001
002406
002406

002406

002362

MACYL1l 27(1006)
T4S

002410

002410

002410

002410

002410

002410

ETSTL:

EENDI:

09-FEB-?? 10:34 PARGE 98
ADDF, SUBF, MULF, DIVF EXERCISER
ERROR 33 :FPS ERROR
CMPF  RC1,ACO :ANSWER OK ? (FPU:SOF TWARE)
CFCC : COPY CC-=S
BEQ EEND1 ' ANSWER CHECKS
COHPENSRTE IN LOB FOR INACCURACIES
383 FPU ANSWER
noo ua Ausx+e rnc +2, KEEP CARRY
RDC ANS1
CMPF  ANSI,ACO cnecx AGAIN
CFCC : COPY CC-S
BEQ EENDI : ANSWER CHECKS
388 3§S?Nsx+a ;INC +1, KEEP CARRY
CMPF  ANS1,ACO : CHECK AGAIN
¢FCC : COPY CC-S
BEQ EEND1 : ANSWER CHECKS
SUB 82, ANS] 42 :DEC -1, KEEP CARRY
S8C ANS1
CMPF  ANS1,ARCO ' CHECK AGAIN
CFCC : COPY CC-S
BEQ EEND! : ANSWER CHECKS
SuB 81 ANS1+2 ;DEC -2, KEEP CARRY
58C ANS1
CMPF  ANS1,RCO : CHECK RGAIN
CFCC : COPY CC-S
BEQ EEND! ' ANSWER CHECKS
SUB 01, ANS1+2 ;DEC -3, KEEP CARRY
SBC ANS 1
CMPF  ANSI,ACO : CHECK AGAIN
CFCC : COPY CC-S
BEQ EEND! ' ANSWER CHECKS
SuB 81, ANS1+2 ;0EC -4, KEEP CARRY
5BC ANS1
CMPF  ANSI,ACO ' CHECK AGAIN
CFCC : COPY CC-S
BEQ EEND1 ' ANSWER CHECKS
STF ACL,ANS] :FPU ANSWER
ERROR 35 ' ANSWERS DON'T CHECK
CLR FPS :CLEAR BUFFER
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1462
1466

170237
023737

000600 002400
02

002516
077600 002506
077600 002516

023560
00244E
002466

002506

002456
002476

002516

002416

040200
002416
002400

0z1432 001110

000600
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002466
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002456
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10:34 PAGE 99
RODD, SusD, MuLD, DIVD EXERCISER

S+ R R R SRR R R RN RR AR R R AN
ADDD, SUBD, MULD, OIVD EXERCISER

o r R RN RE R RN RRE R R AR AR EREE
SCOP!
;lUNSERFLOU, OVERFLOW INTERRUPTS OFF; ROUND MODE

; SOF TWARE STATUS
; CLERR STATUS

.GET & DOUBLE FLOAT RANDOM NUMBERS
§L£T-s NEVER DIVIDE BY ZERO

:0PS 1S ZERO, TRY AGAIN

‘0P6 1S 2ERO, TRY AGARIN

:ENTER POLISH MODE TO CALCULRTE:

: /0P140P3\  /OP2-0PY\
; ANS2 = [------- I # J-===em-
; \ OPS s/ N\ OP&
;NO_CHECKS

' GET SOF TWARE ANSWER
:DISPLAY $FPS
:RESET LOOP ADDRESS

Do RERRRRERRERRA RN RN RN RN RN RN RRRRRRRRRERRRE

27(1006) 09-FEB-77
T4
tHTEST 4
X IIZIXIITIITIITITIITR]
terye:
MOV 8600, SFPS
CLR SFEC
CLR $FER
CLR FPS
CLR FEC
CLR FER
JSR PC, RANDL Y
_WORD 0Pl OPY
ISR PC . RANDL Y
.WORD  OP3,0P2
18: ISR PC, RANDLY
_WORD  OP%,0P6
BIT 8077600, OPS
BEQ 18
BIT 077600, OP6
BEQ 18
JSR R4, $POLSH
§PUSH ,0P1
SPUSH | OP3
$ADD
§PUSH  ,OPS
SDIV
§PUSH ,0P2
§PUSH | OPY
§508
§PUSH ,0PS
SOIV
SMUL
§POPX  ,ANS2
LDFPS  #040200
LDD ANS2, ACO
MOV $FPS RO
MOV 8. +6, SLPADR
LOFPS  $000600
LDD OP1,ACI
ADDD  OP3,AC!
DIVD  OPS.AC
LDD oP2.AC2
SuBD  OP4,AC2
DIVD  OP&,AC2
MULD  RC2.ACI
STFPS  FPS
CMP FPS, SFPS

; INITIAL FPS

;RC1 <~ OP}

:AC! <- OP1+0P3

;ACl <~ (OP1+0P3)/0PS

;AC2 «- 0OP2

:AC2 <- OP2-0PY4

;AC2 «- (QP2-0P4)/0PE

;RC1 <- (0P1+0P3)/0PS#(0P2-0P4} -OPB

:STORE STATUS RFTERWARC
; CHECK STARTUS




FPU RDD/SUB/MUL D]V mnoon R MACY11l 27(}006: FE 4 PAGE 1
'oarp@o Pil /"'59} mé nBBo Eueo HUL , DIV exERcrssn
3851 (021502 001403 BEQ ETST2 :BRANCH IF OK
gg ng ‘7“833 002406 gro AC1,ANS] gnvs rpgﬂnnsuen
353 1310 RROR 34
38S5 021512 17340: ETST2: CMPD  ACL,ACO . ANGWER OK ? (FPU:SOF TWARE)
3856 021514 170000 CFce : COPY CC-S
38395758 621516 001523 BEGQ EEND2 : ANGWER CHECKS
3859 . COMPENSATE IN LOB FOR INACCURACIES
3860 021520 174137 002406 §7D AC1, ANSI :FPU ANSWER
38961 021524 062737 000002 DO2414 ADD 82, ANS1+6 L INC +2, KEEP CARRY
3862 021532 005837 002412 ADC ANS1+4 ;
3863 021536 005537 002410 ADC ANS] +2 ;
3864 &gxsua 005537 002406 ADC ANS |
3BES 021546 173437 002406 CMPD  ANSI,ACO : CHECK AGAIN
386b 021552 170000 cFeC : COPY CC-S
%ag 021554 001504 BEQ EEND2 : ANGWER CHECKS
3869 021556 162737 000001 002414 SuB 81, ANS1+6 . INC +1, KEEP CARRY
3870 021564 00SS537 002412 ADC ANS1+4 :
3871 021570 005537 002410 ADC ANS1+2 ;
§7 1574 0935 7 002406 ADC ANS |
v 1600 173937 002406 CMPD  ANSI,ACO ' CHECK AGARIN
021604 170000 CFeC : COPY CC-S
021606 001467 BEQ EEND2 : ANSWER CHECKS
021610 162737 000002 002414 SUB 82, ANS1+6 :DEC -1, KEEP CARRY
021616 005637 002412 SBC ANS1+4 :
021622 005637 002410 5B8C ANG 142 ;
021626 005637 002406 SBC ANS|
021632 173437 002406 CMPD  ANS1,ACO ! CHECK AGAIN
021636 170000 CFCe : COPY CC-S
021640 001452 BEQ EEND2 ' ANSWER CHECKS
021642 162737 000001 002414 5UB 81, ANS1+6 :DEC -2, KEEP CARRY
021650 00S637 002412 SBC ANS1+4 :
021654 005637 002410 SBC ANS]+2 ;
021660 005637 002406 SBC ANS |
021664 173437 002406 CMPD  ANS1,ACO ! CHECK AGAIN
021670 170000 CFCC :COPY CC-S
021672 00435 BEQ EEND2 ' ANSWER CHECKS
021679 162737 000001 00244 SUB 81,ANS1+6 :DEC -3, KEEP CARRY
021702 005637 002412 SBC ANS1+4 :
lemg 0056 2410 SBC ANS1+2 ;
171 2406 58C€ ANS1
021716 173437 002406 CMPO  ANS1,ACO : CHECK AGAIN
021722 170000 CFCC : COPY CC-S
021724 001420 BEG EEND2 : ANSWER CHECKS
021726 162737 000001 002414 SUB 81,ANS1+6 :DEC -4, KEEP CARRY
021734 005637 002412 SBC ANS1+4 :
031740 005637 002410 SBC ANS] +2 ;
021744 005637 002406 5BC ANS |
021750 173437 002406 CMPD  ANSI,ACO ' CHECK RGAIN
021754 170000 CFCC :COPY CC-S
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DQFPDR.PLI 09-FEB-77 10:32 T46 RDDD, SuBD, MULD, DIVD EXERCISER
gggg 021756 001403 BEQ EEND2 ; ANSWER CHECKS
3909 021760 174137 002406 STD RCL,ANS] ;FPU ANSKER
ggi? 021764 104036 ERROR 36 ;ANSWERS DON'T CHECK
ggig 021766 005037 002362 EEND2: CLR FPS ; CLEAR BUFFER
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T4 RDOD, SUBD, MULD, DIVD EXERCISER

;-lilillllll!!lllilll!§lil!llllllllillllllllilllililll!llllil!lll
'SBTTL SUB PRSS END CONTROL

SCOPE ;CHECK FOR TEST ITERATIONS HERE
;IF TEST ONLY EITHER HFP OR WFP, ENTER “EOP” ROUTINE DIRECTLY

. IF IN ALTERNATE HFP/WFP MODE
! " COMPLEMENT FLAG(S>, HFP ENABLE BIT,
ENTER EOP ROUTINE ONLY IF RBOUT TO TEST HFP NEXT,
TESTING SEQUENCE IS: PRSS#1 HFP SUB-PASS
PASS#] WFP SUB-PARSS
PASSE2 HFP SUB-PASS

g%g RWHAMI ;GET _WHAMI INTO RO

kBITOY, RO : 1=HFP PRESENT, O=NONE
BEQ SEOP 'EXIT IF NONE
157132 BIT #5L01, ISWR : 1=HFP OR WFP TEST ONLY

BNE SEOP : 0=ALTERNATE HFP AND WFP TESTS
MOV 881T12,R1 :HFP PRESENT, AND IN ALTERNATE MODE;
MED RFLAG :50 READ FLAGS
555 ?l'RO ; COMPLEMENT FLAG(S>=BIT12=HFP ENRBLE FLAG
BIC R1,RO :CLEAR BIT 12
B8R 2§ :

18: BIS R1.RO 'SET BIT 12

28: MED WFLRG ‘REWRITE FLAGS
BIT R1,RO :HFP OR WFP NEXT ?
BiE sedpP *IF WFP AGAIN, START NEW PASS
IMP J¥SUBPAS ' IF WFP, NEXT SUBPRSS

S5 REEREREEIEN T E I I IENHIIRIEN R RR RN R R RN RRRRRRRRRR R R R

.SBTTL END OF PASS ROUTINE (MODIFIED SYSMRC)

: #INCREMENT THE PRSS NUMBER ($PASS)
- #IF SW<10>=0, DING g§LL ON PASS END

'%1F SW(12>=0. TYPE STATISTICS ON PASS END
:#IF THERE'S A MONITOR, GO TO IT

‘% ELSE JUMP TO NEWPAS

SEOP:  SCOPE

CLR SERFLG : 2ERO ERROR FLAG
Etg S¥STN2 ‘ZEEO e R OF chnnrton
H p |
INC §p£E§ £§nc2£ﬁ2u?spnss OUNT
001210 BIC $100000,8PASS ; BUT NEVER LET IN GO NEGATIVE
DEC (PC)+ :PASS LOOP ?
$EOPCT: .WORD 400 ;
BGT $OOAGN PYES
MOV (PC)+,d(PC)+  :RESTORE COUNTER
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DOFPOA.PI1  (09-FEB-77 10:32 END OF PRSS RCUTINE (MODIFIED SYSMRC)
3970 022114 0O00NN0 SENDCT: .WORD 400 ;
71 022116 022106 SEOPCT :

333;3 $51§ 777 002000 157020 BIT cium,asun 'BELL ON PRSS END *
l 1002 BNE 1 : NG

3974 022130 10N401 001172 TYPE $BELL ' YES

3975 022% 0327771 010000 157004 1S: BIT isu%s 3SWR ;ygman MESSAGE °

33;3 %sm %‘4% 022174 ?'s% 38557375 Ervgc STATISTICS

gg;g %133 863?& 000042 SGETH2: MOV 9842 RO :GET MONITOR ADORESS
1 14 BEG SDORGN :NG MONITOR

39939801 022156 000005 RESET : CLEAR WORLD

3982 (022160 004710 $ENDARD: JSR PC, (RO :GO TO MONITOR

gg&a 2162 000240 NOP :
2164 000240 NOP ' RESERVED FOR ACT!1

maqes 022166 000240 NOP ;

3987 022170 000137 003404 $DOAGN: JMP JENEWPAS : RETURN
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CEEFRRERRERRET
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5555588555
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022302
022371
022254
022326
022736
022254
022344

023127
022254

022364
022366

002540
002546
002S34

002554
002562

002572

000

002542
002530
002536

002556
00ecse

002574
002566

LOS
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STATISTICS TYFEOUT SUBROUTIME

STATS:

18:

cs:

38:

10S:

118:

SVeCl:

SVEC?:

SVEC3:

SHT:

SCRLF:

.SBTTL STATISTICS TYPEOUT SUBROUTINE

. #THIS ROUTINE TYPES OUT A NICELY FORMATTED REPORT
: sCONTAINING STATISTICS ON THE NUMBER OF OPERANDS
:#USED IN DIFFERENT SELECT CRSES FOR THE SADD, $SUB
#SMUL, AND SDIV ROUTINES. THE DATA VALUES ARE TAKEN
.rnon THE COUNTERS RODC?, MULC?, AND DIVC?.

!CRLLED BY: JSR PC,STRTS

hov RO, - (SP) :SAVE REGISTERS
MOV 8SVEC1,RO :FIRST DATA LINE ADDR VECTOR
BEQ 18 ;NONE IF ZERO
TYPE SHOR | : HERDER
ISR PC, 108 :DATA LINE
MOV 8SVEC2, RO :SECOND DATA LINE ADDR VECTOR
BEQ 28 ,NONE IF ZERO
TYPE SHOR2 HERDER
ISR PC, 108 :DATA LINE
MOV 8SVEC3, RO * THIRD onTn LINE ADDR VECTOR
BEQ K} 'NONE IF ZERO
TYPE SHOR3 ' HERDER
JSR pC, 108 DATA LINE
MOV (SP)+,R0 -RESTORE REGISTERS
RTS PC EXIT
. »INTERNAL SUBR FOR DATA LINE TYPEOUT
MOV 3(R0)+, -(SP) :MOVE NUMBER ON STACK, BUMP TO NEXT
TYPOS : TYPE OCTAL
.BYTE & :MAX 6 DIGITS
.BYTE O SUPPRES? LERDING ZEROQS
ST (ROD) 0 LRST VECTOR 2
BEQ 118 :YES, ONTO NEXT LINE
TYPE SHT *TYPE A <HT
BR fos :CONTINUE WITH THIS LINE
TYPE SCRLF :TYPE A <CR> <LF>
RTS pC : DONE

; $DATA VECTORS:
"WORD  RDDCO, RDDCS, ADDCE, ADDC?, ADDCB, ADDC 1, ADDC2, ADDC3, ADDCH, O

.WORD  MULCO,MULC2,MULC3,MULCY,MULCS,MULCL, D

.WORD  DIvCO,DIVC3,DIVCY,DIVCS,DIVCe,DIVCI,DIVCZ,0

: *HEADERS, ETC:
'asC1Z D : (WD)
LASCIZ 1S (CR><LF>
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DGFPOR
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.RSCII

.RSCII

.RSCII

.RSCIZ

.RSCII

.RSCII

.RSCI2

STATISTICS TYFEOUT SUBROUTINE

.RSCI1
.RSCII

(1Sl (1
“##x STRTISTICS #x#~(1S) (12> (1)

“(NCTE - ALL NUMBERS ARE UNSIGNED OCTAL INTEGERS)™(15><12><12>

"RDD/SUB INSTRUCTIONS:=<¢15)<l2>

“TOTARL ---OVERFLOW--- --UNDERFLOW--- OP R=0 OP As0 OP R=0 NC™ <1

“NUMBER TOTAL W/ENRBLE TOTAL W/ENRBLE OP BsO OP B=0 OP B=0  SHIFT"<(

(1S (J2>"MULTIPLY INSTRUCTIONS:™<15><¢12>

“TOTAL ---OVERFLOW--- --UNDERFLOW--- R=0 AND/OR™¢(1S><¢12>

“NUMBER TOTAL W/ENABLE TOTAL W-ENRBLE B=0"<1S> <1
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4108
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Pt Prct Pt Pt Pt it P e Pt P P
.—-H.—‘HD—O—D&‘.—-D—HS
SO NONLW—O

4120

09-fEB-77 10:32

i

3983713 Ere
AR RN o= R

it

73
>

%

it
g
o

:
§

g%
-0

=
i

S

2§§§

:
22
g2%

RRR
R85 m@ﬁx&
BE SLIR

g%
&

—
~N o

FRR

[ 1 1 ]
~Nuwn

27
e

,

s e o = e
UN——0 NO+—=-—

220 2ERT

SHDR3:

NOS

09-FEB-??7 10:34 PAGE 106
STATISTICS TYFEOUT SUBROUTINE

.RSCII

.RSCI!

.RSCI2

.EVEN

(19> ¢12>"DIVIDE INSTRUCTIONS:™¢1S) ¢l

“TOTAL ---OVERFLOW--- --UNDERFLOW---

“NUMBER TOTAL W/ENABLE TOTAL W/ENRBLE

;BRCK TO AN EVEN BOUNDARY

NUMER

R=0

DENOM™ (15> ¢ 12>

B=0"<1S> 1>
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4130
4131
4l

4]

YN
41

4]

4137
4138
4139
Y140
4141
Y4142
4143
4144
4145
4146
4147

RN

gy
170237

10000S

032737
001001

000401
104015
013746
013746
000002

EXER MARCY1]l 27(1006)

10: 32

002370
002372
002362
002 364
002362

040000

002372
002370

002362

0S-FEB-77
FPP TRAP CRTCHER

BOS

10:34 PRGE 107

.SBTTL FPP TRAP CRTCHER
FPPILT: MOV
MOV

28:

STFPS
TS7
ST

BPL

817
BNE

BR
ERROR
MOV
MOV
RTI

(SP)+,FPPOPC
(SP)+ FPPOPS
FPS
FBE
18
#040000, FPS
18
3
1S
FPPOPS, - (SP)
FPPOPC, -(SP)

;POF OLD PC FOR DISPLAY
EEP oL

g PS FOR DISPLAY

T FEC/FER

TEST san BIT
orr - NQ ERROR BIT SET, BLY TRAPPED
'ON - IT SHOULD BE ON A TRAP
'TEST INTERRUPT ENABLE BIT
'ON_ - INTR DISABLED, BUT TRAPPED
orr - RBLE TO INTR, 'SO IGNORE IT,

AND SKIP THE' ERROR

sxcnnL UNEXPECTED FPP TRAP
' PUSH PSW
'PUSH PC

CONTINUE RECOVER AT LAST TRAP ONLY
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4148
4149
4150
4151
41582
4153
4154
4155
4156
4157
4158
4159
4160
416l
Y162
4163
4164
4165
4166
4167
4168
4169
4170
4171
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4173
4174
4175

4185
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4199
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Aegesse
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0000000
— e
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rpsppeee
FrS8-R
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2
g

EEEE§3§E§§ QS
%%&@a%&gggpgh

28
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N
\un?
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000004

000002

000016

000016

000007

001057

047401
000006

RANDLM:

RANDLZ:
RAND:

18:
cs:

COS

09-FEB-77 10:34 PRGE 108
RANDOM NUMBER G=NERATOR

.SBTTL RANDOM NUMBER GENERATOR

;:CRLLED BY

;l
;*
4

. ¥
MoV
MOV
BR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
ASL
ROL
ROL
SOB
RDD
RADC
RDD
ADC
ADD
RADC
ADC
ADD
ADC
A00
RDD
RDC
MOV
MOV
S08
TST
MOV
MOV
MOV
MOV
MOV
MOV
RTS

RS, -(5P)
#4,RS

16(SP) ,RO
(RO)+,R3
(RO)+ RN
RO, 1615P)
(R3),RO
(R4) 'RI
#7 . R2
(SP)

RO

Rl

(SP)

R2, 2%
(R3), (SP)
Rl

(R4) ,R1
(SP)
2001057, R0
Rl

(5P)
8047401 ,R1
(SP)
2000006, (SP)
éSP),RO

1
RO, (R3)+

JSR_PC,RANDLY
. WORD

JSR_PC,
. WORD

FOR DOUBLE FLORT NUMBERS

NI,N2 - IN LOCATIONS N1 AND N2
RANDL2 - FOR SINGLE FLORT NUMBERS
NI,N2 - IN COCATIONS NI AND N2
; SAVE RS

'3 WORDS AT EACH

: SAVE RS

;2 WORDS AT EACH
; SAVE REGISTERS

:EXTRA REGISTER

:GET PC FOR RE TURN

:FIRST NUMBER DEST PTR

: GECOND NUMBER DEST PTR

: STORE NEW RETURN RDDRESS

We WS WO WEe WIWI W WL WE W

;ADD 8 TO MAKE # 129
; PROPOGATE CARRY
;RDD_LOW CONSTANT

; PROPOGATE CARRY

; PROPOGRTE CARRY
;RDD HIGH CONSTANT

; TE CRRRY

: PROPOGATE CARR
"ADD HMIGHEST CONSTANT

'REPRIME RO WITH HIGHEST DIGIT
! PROPOGATE CARRY

'C00P FOR REQ’D NUMBER OF WORDS
'BOP TEMP REG

'RESTORE REGISTERS

' RETURN
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DQFPDAR.PILI 09-FEB-77 10:3¢2 POLISH EXPRESSION ROUTINES
:g .SBTTL POLISH EXPRESSION ROUTINES
4205 ;l"POLéSH EXPRESSION™ ALGEBRA ]S A STRCK ORIENTED PROCEDURE FOK
4206 ; #THE EVALURTION OF ALGEBRAIC EXPRESSIONS. BY THIS, WE MEAN

420? s #THAT THE STACK (IN OUR CASE, WE WILL BE USING THE STANDARD

’
i TSI R TR i Bt i

4210 : sARITHMETIC ROUTINES (SPECIFICALLY, OUR SADD, $SUB, SMUL, AND
4211 § 1401V R?g16n£§) EXPECT THEIR TuO OPE T0'BE THE TOP_two
4212 s wELEMEN HE STACK THEY LEAVE THEIR RESULT RS THE
4213 :#TOP ELEMENT ON THE STACK, REMOVING (POPPING) THE INITIAL
4214 L IN THE PROCESS.’ OTHER ROUTINES ARE PRESENT FOR
4215 ;inooxnc/REnovxnc ELEMENTS TO/FROM THE STACK - SPOPX, TO TAKE
4216 s #THE TCP ELEMENT OFF SPUSH, TO PUT A NEW ELEMENT ON THE
4217 !#TOP. IT IS IMPORTANT TO NOTE YHAT OPERATORS WILL AT MOST
4218 ;!REFERENC? THE T?P TWO Eksnsnr ON THE STACK: THE OTHERS ARE
4219 '« INRCCESSTBLE UNTIL OUTER ELEMENTS ARE OPERATED UPON. FOR
355? ! EXAMPLE, THE EXPRESSION:
;l
4222 Ly E=(R+B) ¥ (C-D
4223 g
:ESZ ' #COULD BE EVALUATED BY THE POLISH EXPRESSION:
;!
Hech " SPUSH A .OPERAND A ONTO STACK
4227 ¥ §PUSH B : OPERAND B ONTO STACK
4228 L% $ADD :FORM A+B, SAVE FOR LATER
4229 L §PUSH : OPERAND & ONTO STACK
4230 Ly §PUSH DO : OPERAND D ONTO STACK
423] Ly $5UB FORM C-D ON TOP
4232 Ly NOTE - THE TOP TWO OPERANDS ARE NOW:
4233 g : (R+B) AND (C-D)
4234 ! SMUL !FORM (R+B) # (C-D) ON TOP
3532 Ly §POPX E :POP RESULT FROM STACK INTO E
;i
4237 ' ¥NOTE THAT OTHER PQLISH EXPRESSIONS ARE POSSIBLE FOR COMPUTING
4238 ! #THIS EXAMPLE, IN GENERAL THERE IS MORE THAN ONE WAY TO
4239 : sCALCULATE A GIVEN EXPRESSION.
1547 i
4242 ‘ . #THIS ROUTINE ENTERS US INTO POLISH MODE
:sza 023560 000134 $POLSH: NP J(RY)+ ENTER POLISH MODE
4245 . #PUSH OPERAND ON STACK FROM LOCATION SPECIFIED
4246 '[N CONTENTS OF NEXT WORD AFTER SPUSH CALL
4247 ' ¥2/4 WORDS DEPENDING UPON F/D MODE
4248 (023562 012400 §PUSH: MOV (RY)+,R0 :GET PTR TO SOURCE
4249 (235eN 106737 002400 7578 $FPS :
4250 023570 100004 BPL 1§ :
4251 02372 01604 000006 MOV 6(RO), - (SP) 'PUSH DOUBLE ON STACK
4252 (023576 016046 000004 MOV 4(RD) . -(SP) :
4253 (023602 016046 000002 18: MOV 2(RO) . -(SP) :PUSH FLORT ON STACK
4oS4 023606 011046 MOV (RO), <(SP) ;
:522 023610 000134 IMP R4+ :
4257 . #POP OPERAND FROM STACK INTO LOCATION SPECIFIED

4258 :#IN CONTENTS OF NEXT WORD AFTER $POPX CALL
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DQFPOR.P11  09-FEB-77 10:32 POLISH EXPRESSION ROUTINES
4259 . 42/4 WORDS DEPENDING UPON F/D MODE
4260 023612 012400 §POPX: MOV (R4)+,R0 .GET PTR TO DESTINATION
426 gs 14 815253 MOV (SP)+’ (RQ)+ :POP FLORT FROM STACK
4262 15 01 MOV (5P)+. (RO)+ ;
4o63 023620 1US737 002400 7STB  $FPS ;
4264 023624 100002 BPL 1§ :
4265 00326 012620 MOV (5P)+, (RQ)+ 'POP DOUBLE FROM STACK
4266 023630 012620 MOV (5P)+. (RO)+

4267 023632 000204 18: RTS RY éEXIT POLISH MODE
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DRFPDA.P1I  09-FEB-77 10:32 FLOATING POINT SOFTWARE ROUTINES

qsgg .SBTTL FLOATING POINT SOF TWARE ROUTINES
4
:a;g . ¥FLOATING POINT SOF TWRRE RDD/SUBTRACT ROUTINES

H #
4572 's THIS ROUTINE TAKES THE TOP TWO ELEMENTS ON THE STACK
4273 %  (LENGTH OF 2 OR 4 WORDS DEPENDING UPON WHETHER THE
4274 ‘s F/D MODE BIT? IN SFPS 1S U OR | RESPECTIVELY) AND
:S;E ‘%  REPLACES THEM WITH THEIR SUM/DIFFERENCE.

;
4277 ‘% EXAMPLE: SPUSH $PUSH
4278 'y ADOR (OPERAND A) ADDR (OPERAND R)
4279 . $PUSH SPUSH
4280 -~ ngggtopsnnno B) ADDR (OPERAND B)
4o&] ! g 3 $SUB
4252 ! g SPOPX $POPX
4283 L ADDR (RESULT) ADDR (RESULT)
:Sgg X RESULT=R+B RESULT=R-B

;
358? !# NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS.

; %
4288 '# ALL OPERATIONS ARE CARRIED OUT IN DOUBLE (LENGTH=4)
1590 O O oRY CUBROUT (NG ) WITH L ON-ORDER
4 3 X (Vv -
4291 Ly ERSS Bno LAT TRUNEE?Q% éﬁﬁx T0 SINGLE PRECISION
:ggg 2 FROM YTHE DOUBLE PRECISION RESULT.

;l
4294 % srnrgs BITS:
4245 's T THE N, 2, V, AND C BITS OF $FPS ARE SET AS FOLLOWS:
4% '$ N =1 IF RESULT NEGATIVE (IE, BITIS = 1),
4297 'y ELSE N =0
4238 ¥ 2 =1 IF RESULT ZERO (IE, EXPONENT = 000(8)],
4299 ! g ELSE 2 =0
4300 !# Vv =1 IF ARITHMETIC OVERFLOW OCCURRED,
4301 Ly ELSE Vv =0
4302 ¥ C =0 ALWAYS
4303 'y
4304 % ERROR CONDITIONS:
4305 ¥ IF AN nngrungrxc OVERFLOW CONDITION OCCURS, THE RESJLT
4306 's  WILL BE SET 10 ZERQ IF THE OVERFLOW ENABLE'BIT OF $FPS
4307 ¢ (BIT09) 1S ZERO. IF THIS BIT IS SET, THEN THE RESULT
4308 ‘¥ WILL BE CORRECT. EXCEPT THE EXPONENT WILL BE UNDERBIASED
4309 'y BY 400(B). ALSO, THE SFPS ERROR BIT (BITIS) WILL BE SET,
4310 's  SFEC WILL BE SET'TO 10(8), AND SFER WILL BE LCADED WITH
4311 ‘¥  THE VALUE IN LOCATION "EXPFEA™. IN EITHER INSTANCE,
4312 'y THE v-BIT (BITOI) WILL BE SET.
4313 ‘¥ IF AN nnér TI% Hno;nr*ou cong TION cguné, THE RESULT
4314 's  WILL BE SET 10 ZERD IF THE UNDERFLOW ENABLE'BIT OF $FPS
4315 ¢  (BIT10) IS ZERO. IF THIS BIT IS SET, THEN THE RESULT
4316 ' WILL BE CORRECT, EXCEPT THE EXPOMENT WILL BE OVERBIASED
4317 ‘¥  BY 400(8). ALSH, THE $FPS ERROR BIT (BIT:S) WILL BE SE7,
4318 ‘¥  SFEC WILL BE SET'TO 12(B), AND $FEA WILL BE LOADED WITH
:gég ¥ THE VALUE IN LOCATION “EXPFER™.

; &
432] 's ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON
:ggg 'y EXIT. THE ROUTINES ARE RE-ENTRANT.

i ]
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4324 . & RDAPTED FROM PDP-11 FORTRAN SOF TWARE

4325 :#  BY DONRLD NORTH, SEPTEMBER, 197S.

q

4328 023634 062716 100000 §SUB:  ADD 8100000, (SP) : CHANGE SIGN OF TOP ITEM
4329 023640 005237 002526 $A0D:  INC RDDCO 'CTR: TOTAL NUMBER OF ADD/SUB
4330 023644 042737 000017 002400 BIC 817 SFPS CLsm smrus BITSNZVC
4331 023652 105737 002400 7578 $FPS

4332 (02356 100402 BM] 278 o noos

4333 023660 004737 027672 JSR PC, SCONV :D-MODE: CONVERT 2 F OPDS TO D
433N 023664 01004 27%: MOV RO, -(SP) :

4335 023666 010146 MOV R1,-(SP) ,

4336 023670 010246 MOV R2.-(5P) ' SAVE ALL REGISTERS

4337 02372 010346 MOV R3.-(SP) :

4338 023674 010446 MOV RY. - (SP) ;

4339 023676 010546 MOV RS’ -(5P)

4340 023700 0O0SOME CLR -(8P) ' CLEAR SIGNS

434l 023702 00SOQM CLR RY : CLERR EXPONENTS

4342 g% 005005 CLR RS

N3 003 006366 000024 ASL 24(SP) ;SHIFT OUT SIGN OF TOP ITEM
4344 (023712 006166 000022 ROL 22(SP) :

4345 023716 006166 000020 ROL 20(5P) -

4346 006166 000016 ROL 16¢(SP) 'SHIFT Rl

:'W % ] 1 000017 grlée :laﬁsp)'Rq ?LEJ;PEIF NON ZERO

Y gg;g %5%& TSt (SP)+ ' FLUSH SIGNS

:350 02373% 032766 077600 000024 aég 8077600, 24(SP) eEg nogHrog ?

12 BT BB ooosa £ 282 165 BT BE6 %0

4353 023752 000137 024762 InP 3$ ;ooﬁe

4354 (023756 106116 31§: ROLB  (SP) :GET Sl

4365 (23760 006366 000034 ASL 34(SP) ;SHIFT OUT SIGN OF 2ND ITEM
4356 023764 006166 000032 ROL 32(5P) ;

4357 023770 006166 000030 ROL 30(5P)

4368 (23774 006166 000026 ROL 26(SP) :SHIFT R2

4359 024000 156605 000027 BISB  27(SP),RS 'GET E2

4360 024004 001042 BNE 2§ :JUMP IF NON ZERO

4361 024006 106016 RORB  (SP) ' RECONSTRUCT Al

4362 024010 006066 000016 ROR 16(SP) :

4363 (024014 006066 000020 ROR 20(5P) :

4364 024020 006066 000022 ROR 22(5P) :

:3?‘362 1 000026 5185 aqispg (SP)  'FIRST ARG TO TOP OF STACK
4367 %ﬂ 16‘222 000030 MOV 53(?;):53(5?) :

4368 024044 016666 000022 000032 MOV 22(SP),32(SP)  ;

4369 024052 O0lbbbb 000024 000034 MOV 24(5P) | 34(SP)

4370 024060 005726 ST (SP)+ FLUSH SIGNS

:g;é 024062 832366 077600 000024 géa 5%7500,24(59) vss o?u"z)gns

4373 85:877% m&eg; 0025N INC ADDC1 'NO, 'CTR: RA=0, BsO

:gg 0“1]76 Dons7 023'35 32§ J:’g gs c3 i DORE

10 .

e Bk B35 Bsd - SONE fz0e R0 resuLt
4377 024112 106166 00000I 2s: ROLB  1(SP) GET &2

4378 024116 112766 000001 000027 MOVB  #1,27(SP) msem NORMAL BIT

4379 (024124 112766 000001 000017 MOVB 81 17(5P) :




FPU ARDD-SUB/MUL /DIV RANDOM EXER MACYLl 27(1006)
FLORTING POINT SOF TWRRE ROUTINES

DQF POn-

4380
4381
4382
4383
4384
4385
4386
4387
4388
4389
4390
4391
4332
4333
4394
4395
43%
4397
4398
4399
4400
Y401
4402
4403
Y404
4405
4406
4407
4408
4409
Y10
Y411
4412
¥413
4414
4415
4416
Y417
4418
4419
4420
4421
Y422
4423
Y424
4425
4426
Y427
4428
4429
4430
4431
4432
4433
4434
4435

11

RoNER B G2k

BREREREREREE55555
b 3 S

024242

09-FEB-77 10:32

16040S

QOO0
s e s Pt

0000000

CERERREEATEEEES

000316

000001

177707
000016
000020
000022
000024
002536

177770

177760

000020

177775

000016
000020
000022
000024

4§:

Ss:

6S:

83:

129:

1198:

HOS

10:34 PAGE 113

09-FEB-77
SUB RY, RS
BGT S

MOV 26(SP), RO
MOV 30(SP) Rl
MOV 32(SP),R2
MOV 34(SP) R3
BR cs
288 RSIR:) RO
MOV §8t§9):nl
MOV 22(SP) ,R2
MOV 24(SP) ' R3
MOV 26(5P) 16
MGV 30(5P), 20
MOV 32(5P), 22
MOV 349(5P) ) 24
SWAB (SP)
NEG RS
CMPB  1(SP), (SP)
BEG S
NEG R3
ADC R2
ADC R]
ADC RO
NEG R
ADC R]
ADC RO
NEG Rl
ADC RO
NEG R0
TST RS
BEQ 78
CMP 8-57. ,RS
BLE 8s
MOV 16(SP),RO
MOV 20(5P) 'R1
MOV 22(SP) | R2
MOV 24(SP) .R3
INC ADDCH
BR qs
cmp 8-8.,RS
BLE 108
157 RO
SXT -(SP)
CMP #-16.,RS
BLT 11§
MOV R2,R3
MOV RI,R2
MOV RO RI
MOV (SP), RO
ADD #16. RS
BNE 128
TST (SP)+
BR 7§
CMP #-3,RS
BLE 138

;RS=E2-E1, Ru4=E!
tJUMP IF EDEL
'R1=B2

:R2=Ce

R3=D2

;GO CHECK SIGNS
:RS=E2-E1, R4=t2,E2>El
:RO=R1

+R1=81

1Re=Cl

:R3=01

?

: EXCHANGE SIGNS

sE1-E2

: COMPARE SIGNS

'SAME, GO CHECK EXPONENT
:NEGAYE OPERAND

; CHECK _EXPONENTS
; JUMP _IF El=E2
; ANY POINT IN SHIFTING?

s YES
:NO, ANSWER IS OPERAND
:WItH LARGER EXPONENT

'CTR: NO SHIFT

'CHECK # OF BITS TO SHIFT
! JUMP IF LESS THAN 1,2 WORD

'EXTEND SIGN

' JUMP IF LESS THAN 1 WORD
SHIFT A WORD AT A TIME

’

;USE EXTENSION

;ADJUST EXPONENT

: TRY AGAIN

sPOP EXTENSION

sSHIFT DONE

; JUMP IF LESS THAN 4 TC SHIF™
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010416

s
3005

138:
108:

000024 78:

000022

000020

000016
000001

001000

98:

000002
002540
001000

208808
000010
002376

002400
002400

002400
002402
002404

168:

Oe4bee

0S-FEB-77 10:34

109

PARGE 114

FLORTING POINT SOFTWARE ROUTINES

MOV RM, (SP) :SAVE EXP & SHIFT COUNT
MOV RS.-(SP) :

MOV R1.RY ' SAVE R

ASHC RS RO :SHIFT MIGH ORDER

MOV R2'RS : SAVE R2

ASHC  (SP) . Ry 'SHIFT IT

MOV Rg,né ;

MOV RS R2 :R2 DONE

MOV R3’'RS :SET UP LOW ORDER

ASHC  (SP)+,RY :D0 LOW ORDER

MOV RS, R3 :

ggv ;§P1+,RH :RESTORE EXP TO R

ST (SP)+ . POP EXTENSION

ASR RO 'SHIFT RIGHT

ROR Rl :

ROR R2 :

ROR R3 ;

INC RS : COUNT LOOP

BLY 108 :

ADD 24(SP),R3 : FORM SUM

RDC Re ;

ADC Ré :

RDC R :

ADD 22(SP) , R2 :

ADC Sl ;

288 EB(SP),RI :

ADC RO ;

ADD 16(SP), RO ;

cMP8  1(SP), tsP) ' CHECK FOR UNEGQUAL SIGNS
BNE 148 "CLERAN UP SUBTRACT

BIT RO, #1000 ;

BEQ 9¢ ! JUMP IF NO NORMAL BIT OVERFLOM
ASR RO ;

ROR R1 ;

ROR R ;

ROR R3 ;

INC RY ! INCRERSE EXP

SWAB  Rd ‘MOVE EXP LEFT

BEQ 168 : JUMP IF NQ_ OVERFLOW
CLRB R4 : CLEAR OVERFLOWED BITS
BIS 802, $FPS :SET V BIT ON OVERFLOW
INC ADDLS :CTR: OVERFLOW

BIT 8001000, $FPS  ;OVERFLOW ENRBLED ?
ega gg’ ;ggh ZERSESESUb' NABLED
51 c188300 $FPS ' YES, 521 Eahgn'a§T
MOV 10, SFEC 'SET' $FEC

MOV EXPFER, SFEA ‘SET $FER

BISB  RO,RY : INSERT HIGH ORDER FRACTION
ROR (SP)+ : INSERT SIGN

ROR RY :

ROR Rl :

ROR R2 :

ROR R3 ;
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DQFPDR.PLI

333
MY
4495
1P
4498

4499

Hohtphhekey

FEESEESES
DO NN L£WN)

ERRRRRAERRE

&

hihhhdh
YRR2E

e

4540

4542
4543

4545
4546
4547

Beke
G20

025076

i

00s501

e

000030
600032

Y

000026
000030
000032
077600

é"%

%

000024

000010
002400

000002
000002

MACYLll 27(1006)

002400
002400

002400
002402
002404

000024
00e400

002400

20$:

308:

348

338:
29%:

33:

179:

18%:

2es:

148:

09-FEB-77? 10:3M4
FLORTING POINT SOF TWARE ROUTINES

ADC R3
ADC R

ADC RI

% o

@ i

BIS 802, $FPS
INC RODLS

BIT 8001000, SFPS
BEQ 29%

INC ADDCH
BIS 100000, $FPS
MOV |§g¢sgst q
MOV
n8v 54,25(53§
MOV R1.26(5P)
v R3'3%(ep)
38 32'

TST (SP)+
BR 29¢

INC ADDC?
CLR 24(SP)
CLR 26(SP)
CLR 30(5P)
CLR 32(5P)
BIT 8077600, 24(SP)
BNE 178§
BIS 804, SFPS
ST 24(5P)
BPL 18§
BIS 810, SFPS
MOV (SP)+ RS
MOV (SP)+.RY
MOV (5P)+ R3
MOV (SP)+.R2
MOV (SP)+ Rl
MOV (SP)+ RO
ADD 88, SP
TSTB SFPS
BMI 26%
MOV (SP)+,2(SP)
MOV (SP)+ 2(SP}
P (R4 4
TST RO
BGT 22%
BEQ 233
NEG R3
ADC R2
ADC Rl
ADC RO
NEG R2
AOC RI
ADC RO

JaS

°RGE 115

OVERFLOW ON ROUND ?

‘YES - SET v BIT

:CTR: OVERFLOW

: OVERFLOW ENABLED ?

‘N0, 2ERO RESULT

:CTR: OVERFLOW, ENARBLED
'SET ERROR BIT

+GET SFEC

i 8 0ed X AND SIGN

: INSERT LOW ORDER FRACTION

'FLUSH SIGN
AND ZERO RESULT

;CTR: UNDERFLOW
; ZERO RESULT

gSET Z BIT IF EXPONENT ZERO

gSET N BIT IF RESULT NEGARTIVE

'RESTORE REGISTERS

'POP SECOND ARGUMENT
'FOR D MODE”
:D MODE

:F MODE - CONVERT

: DONE

. CHECK HIGH ORDER FRACTION RESULT
:IF_+ SIGN OK

! CHECK FOR ZERO RESULT

! 385 VALUE
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DGFPOR.P11

4548
4549

I TR BERRBRBFZ5RER

ggggﬁ&ﬁﬁ&&&&ﬁ&ﬁﬁﬁﬁﬁﬁﬁﬁﬁg

SR

025236

005401
00SS00
T

e

=
B

R

060137

000400

002376

024610

000010

000020

000020

024610

MACY1l

002400

002400
002402
002404

2?(1006) 08-FEB-?7_ 10:34 PAGE 11b
FLOARTING POINT SOF TWARE ROUTINES

NEG Rl ;
ADC RO :
NEG Rg ;
SWAB  (SP) ' EXCHANGE SIGNS
22%:  BIT RO, 400 : CHECK NORMAL BIT
BEQ 194 : JUNP IF NONE
gg; g: ! CHECK FOR UNDERFLOM
BIT 8002000,8FPS  :UNOERFLOW - IS IT ENABLED ?
BEQ 338 :NO, MAKE ZERO RESULT
INC ADDC? :CTR: UNDERFLOW
NC noggg ;grn: RF*OH, ENRBLED
1S 2100000, SFPS  ISETE 81
MOV 812, SFEL :SET $FEC
MOV EXPPER, SFER 'SET SFEA
SWAB  RY ' MOVE EXP LEFT
CLRB  RY =°§§2“ WHERE FRACTION WILL GO
IMP 168 ' ASSEMBLE NUMBER
198:  DEC RY : DECRERSE EXP
ASL R3 : DOUBLE FRACTION
ROL R2 ;
ROL Rl ;
ROL RO :
BR c22cs :
23%:  SuB %6 ,RY ' REDUCE EXP
ST RI :
BNE 248 : JUMP IF ONLY RO=0
SUB 816. RY :
MOV R2, Rl ;
BNE 254 : JUMP IF R2 NON ZERO
SuB #16.,R4 :
78T R3 :
BEQ 21§ ' ANSWER IS Z2ERO
BISB  R3,RI 'MOVE BYTES TO RO,R!
SWAB Rl :
SWAB R3 ;
BISB  R3,RO :
. CLR R3 :MAKE ALL OTHERS 2ERO
BR 22$ !GO NORMALIZE
258: MOV R3,R2 :
CLR R3 ;
cu4s: SWAB Ri :MOVE LEFT
BISB  RI,RO ;
CLRB R1 ;
SWAB  R2 :
BISB  R2,Rl :
CLRB  R2 ;
SWRB  R3 :
BISB  R3,R2 :
CLRB  R3 .
BR 4 ;
218:  CLR (SP) 'SET POSITIVE
CLR R: ;

¥ 168
. #END OF ADD/SUS
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; #FLORTING POINT SOFTWARE MULTIPLY ROUTIMNE

LR B B B R B S 2 S EEESESEREESESEESERENESE SRS EEIEEEEEEEREEEREEEEEE R

WE W W WE WS WO WL W WO WO WS WS WS WY WO WO WS WO WS WS WL WO W WO W B WS W W WO BB WE WD WS WS WE W WE WL WS W W W W WY P WP S B WS B W W

THIS ROUTINE TRKES THE TOP TWO ELEMENTS ON THE STRCK
(LENGTH OF 2 OR 4 WORDS DEPENDING UPON WHETHER THE
F/D MODE BIT7 IN SFPS IS O OR 1 RESPECTIVELY) AND
REPLACES THEM WITH THEIR PRODUCT.

EXAMPLE : SPUSH
RDDR (OPERAND R)
SPUSH
RODR (OPERAND B)
SMUL
SPOPX
RDDR (RESULT)
RESUL T=A%B

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS.

ALL ogisug‘ons ARE gsxmlso ngl?w%s (Lencn&w.-m
Bﬁsm&o (vrg $CONV m‘mé) WITH LOH-ORDEER
ZEROS, AND LATER TRUNCATED BACK TO SINGLE PRECISION
FROM THE DOUBLE PRECISION RESULT.

ST‘TITUS BITS:

N, 2, V, AND C BITS OF SFPS ARE SET AS FOLLOWS:
N =1 éfseﬂtgrf'T Onecmxvs (IE, BITIS = 1),
Z2=1 é{sgsslzm gcno (IE, EXPONENT = 000(8)),
V=1 IF ARITHMETIC OVERFLOW OCCURRED,
ELSE VvV =0

C =0 RLWAYS

ERROR CONDITIONS:
IF AN ARITHMETIC OVERFLOW CONDITION OCCURS, THE RESULT
WILL BE SET TO ZERO IF THE OVERFLOW ENABLE BIT OF SFPS
(BIT09) IS ZERQ. IF THIS BIT IS SET, THEN THE RESULT
WILL BE CORRECT. EXCEPT THE EXPONENT WILL BE UNDERBIASED
BY 400(8). ALSO, THE $FPS ERROR BIT (BIT1S) WILL BE SET,
SFEC WILL BE SET'TO 10(8). AND SFER WILL BE LOADED WITH
THE VALUE IN LOCRTION "EXPFER™. IN EITHER INSTANCE,
THE V-BIT (BITOl) WILL BE SET.
IF AN ARITHMETIC UNDERFLOM mmon OCCURS, THE RESULT
WILL BE SET TO ZERO IF THE RFLOW ENRBLE 'BIT OF $FPS
(BIT10) IS ZERO. IF THIS BIT IS SET, THEN THE RESULT
WILL BE CORRECT. EXCEPT THE EXPONENT WILL BE OVERBIRSED
BY 400(8). ALSO, THE SFPS ERROR BIT (BIT1S) WILL BE SET,
SFEC WILL BE SET'TO 12(8), AND SFER WILL BE LORDED WITH
THE VALUE IN LOCATION “EXPFER™.

ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON

EXIT. THE ROUTINES ARE RE-ENTRANT.

ADAPTED FROM POP-11 FORTRAN SOF TWARE
BY DONALD NORTH, SEPTEMBER, 197S.
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;CTR: TOTAL NUMBER MUL
:CLEAR STATUS BITS N Z v C
: TEST MODE

: D-MODE
!F-MODE: CONVERT 2 F OPDS T0 D

'SAVE ALL REGISTERS

tSHIFT MULTIPLICAND
'KEEP SIGN

:CLERR EXPONENT

:KEEP MULTIPLICAND EXP
:ANSWER ZERO

:GHIFT FRACTION LEFT
: TNSERT NORMAL BIT

!

-
’
.
’
.
]
-
’
.
’

'EXTRA B1TS
'SHIFT WIGH MULTIPLIER
'PROOUCT SIGN

: JUMP IF NON ZEROQ
:FLUSH SIGN AND EXPONENT
:CTR: A=0 AND/OR B=0

: CLEAR PRODUCT

CLEAR C BIT OVERFLOW CARTCHER
SIGN IS +

TTERATION COUNT

' GET LOWEST ORDER MULTIPLIER
:JUMP IF NO BITS HERE
*RESTORE COUNT

'GET NEXT LOMEST FRACTION

' WORK TO DO

*NO PRODUCT YET

'ONE BIT FULL PRECISION

'NEXT 10 HIGHEST ORDER FRACTION

!
)

[
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DRFPDR.PI1  09-FEB-77 10:32 FLORTING POINT SOFTWARE ROUTINES
4659 -
4660
466l 02S31M 835;37 ooas?g 202400 $MUL : é?% g?%cgrps
ey i Joerd 003900 Bi%s  §he
464 025332 100402 8M] 158
““’5%69 DSH0 Oloowe oTeTE 158: MO RG!SieR)
466 852322 818?32 MOV Rl -(5P)
468 0253 010246 MOV R2,-(SP)
b3 0256 01046 MOV R3.-(SP)
4%70 025350 010446 MOV R4, -(SP)
471 025362 010546 MOV RS’ -(SP)
4672 025354 006366 000014 ASL 14lsP)
4673 025360 006146 ROL -(SP)
%74 025362 00SO46 CLR -(5P)
7S 025364 116616 000021 MOVB  21(SP), (SP)
476 026370 001436 BEQ 18
4677 026372 116666 000020 000021 MOVB  20(SP),21(SP)
4678 025400 000261 SEC
4679 025402 006066 000020 ROR 20(SP)
480 025406 116666 000023 000020 MOVB  23(SP),20(SP)
4681 (025414 000366 000022 22(5p)
4682 025420 116666 00002S 000022 MOVB  2S(SP),22(SP)
4683 025426 000366 00004 24(SP)
%%m 025432 116666 000027 000024 gaxg a7ESs;;,aq(sm
% 02uu e 0% AR Secep)
4687 ggg:gg 006366 000030 23% 3?&3?’
wseé 65460 ?8§§22 060031 7578 gl(SP)
430 025464 001005 BNE 28
4691 (025466 022626 18: CMP (SP)+, (SP)+
432 (025470 00S237 002552 INC MULC]
4633 02S474 000137 026150 IMP 39
4594 (025500 00S000 2%: CLR RO
4635 0eSS02 005001 CLR Rl
49% 02SS0M 005002 CLR R2
437 025506 005003 CLRP R3
4%38 025510 005005 CLR RS
499 (25512 006066 000030 ROR 30(SP)
4700 025516 01274 000020 MOV 8l6.,-(SP)
4701 025522 016604 000040 MOV 40(SP),RY
4702 025526 001404 BEQ 4§
4703 (25530 00N737 026370 JSR PC, 30$
:;8; 025540 oie7ad 000036 s 285 5&%@#5553
4706 (0S54 86?383 BNE s '
4707 (2SS4 005766 000040 15T 4O(SP)
4708 025552 001 BEQ &S
4709 (25554 004737 026364 5S: ISR PC,31$
4710 025560 004737 026272 ISR PC’ 328
4711 02SS6M 012716 000020 MOV 816, (SP)
4712 025570 016604 000034 6S: MOV 34(SP) | RY
4713 025574 001006 BNE 7$
47i4 026576 005766 000036 ST 36(5P)
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N71S 025602 001003 BNE 78 :
4716 025604 00S766 0O00NO ST 4O(SP) :
4717 025610 001402 BEQ 8s ;
4718 026612 gma? 026272 78: ISR PC, 328
4719 02561 16604 000032 8s: MOV 3215P) R4
4720 012716 000007 MOV 87, (5P}
4721 025626 004737 026272 JSR PC. 328
4722 0cSe32 004737 026276 JSR PC’ 338
4723 025636 % ST (SP)+
4724 025640 ADD (5P)+,RY
4725 0coS64? 006303 ASL R3
4726 0oS6MM 006102 ROL R2 :
4727 (02Sk4e 006101 ROL R] ;
4738 <5650 006100 ROL RO
4779 (OcseS2  J03N0S BCS 9§
4730 025654 006303 ASL R3 :
4731 (025656 006102 ROL R2 :
4732 G660 006101 ROL R{
4733 0cSeb2 006100 ROL RO
47N 025664 005304 DEC RY
:;35 oec&;g 162704 000200 9¢ stnTa :Ssoo,nw

L
47 &s&m &2(%; 002560 ?nc MULCY
4738 025700 032737 002000 002400 BIT 8002000, $FPS
4739 (02S706 001517 BEQ 12§
Y740 025710 005237 002562 INC MULCS
4741 025714 0S2737 100000 002400 BIS 8100000, $FPS
4742 025 12737 000012 002402 MOV o)x(g‘srst
4243 0257 13737 002376 002404 MOV EXPEER, SFEA
4744 025736 000427 BR 118
4745 02S740. 0227084 000377 108: CHP 8377, R4
4746 025794 002024 BGE 118§
4747 02S746 052737 000002 DO2400 BIS 802, §FPS
Y748 02S7SH 005237 002554 INC muLL2
4749 025760 032737 001000 002400 pIt 8001000, $FPS
4750 (25766 001467 BEQ 128
4751 025770 3?7 002556 INC HUL 3
4752 02577 37 100000 002400 BIS 100000, $FPS
4753 026002 012737 000010 002402 MOV 810, SFEC
4754 0ee010 013737 002376 002404 MOV EXPFER, SFEA
4755 (026016 105003 118: CLRB R3
4756 026020 150203 BISB  R2,R3
4757 026022 (000303 SWAB  R3’ :
4758 026024 105002 CLRB  R2 ;
4759 % 150100 BISB  RI,R2 ;
4760 000302 SWAB  R2 ;
4761 026032 105001 CLRE Rl :
Y7E2 0260M 150001 BISB  RO,RI :
4763 02603 000301 SWRB Rl ;
4764 026040 10S000 CLRBE RO :
i Bt I
4767 %2 26 ROR (SP)+ '
4768 026050 006000 ROR RO
4769 026052 006001 ROR RI :
4770 026064 006002 ROR R2 :

19

:GET HIGH ORDER BITS
SEVEN OF THEM

NORHQL BIT
FLUSE ITERATION COUNT

; ROD
;SHIFT OUT NORMAL BIT

'NORMAL BIT FOUND

'MAVE IT
'RDJUST EXP
' REMOVE BIAS FROM EXP
gﬂ IF NO RFLOW
TR: LOW
: UNDERFLOW - IS IT ENABLED °
ng MAKE ZERO RESULT
R: LOW, ENRBLED
'SET enngn BIT
i2k] B
: CONTINUE

: CHECK FOR OVERFLOW
:BR IF NO OVERFLOW
'SET V BIT ON OVERFLOW
:CTR: OVERFLOW
ovsanou ENABLED ?

2ERO RESULT
crk OVERFLON ENABLED
:SET ERROR BIT
'SET $FEC
'SET SFEA

,SHIFT FRACTION RIGHT

; GET PRODUCT SIGN
sPUT IN RESULT
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DAFPOA. P11
4771  0260Sb
4772 026060
q
477y q
4775
775
4777 026072
4778 026074
4779 026102
4780 (26106
478l 026114
1782 02616
4783 (o6l
4784 026130
4785 026136
4786 0261
4787 0261%
4788 026150
4783 (026152
4790 026154
4791 026156
4732 026160
7H ooelR
4795 026174
479% 026200
4797 026206
4798 0vell
1000 0ovsss
480l 026
0 botoH
‘o ek
4805 (b0
4806 (026242
4807 (6
4808 (2646
4809 (26252
4810 026256
4811 026260
4812 (266N
4§13 026e70
4814
4815 (026272
4816 067
4817 026276
4818 (02b0R
4819 063N
4820 (026306
4821 026310
4822 026312
5] Beet
482G (026302
4826 026324

~

-FEB-

SR

hR L
J4E

Ferae

=

TR

gooo—u-
Sa pn

[T

b

R

000010
002400

000002
000002

000032

000030

000026

XER
e

MRCYLL 27}
FLOATING

002400
002400

0C2400
002402
002404

002400

002400

00b)

168

12%:
38:

138:

178:

189:

148:
328:
338:

™

EB-77

B10O

T SOFTWARE ROUTINES

P23
n e
3

R EY
Freas
DDDDDDY

o=mwEn

~nNunN.L£ N
DVOM O
UP%‘-

44

£

34§

32(SP),R3
R2

R1
RO

R
RO
RS
26(SP),Rl

RS
3?(SP),R2

)4,2(SP)
)+ 2(SP)

10:34 PAGE 120

:ROUND RESULT

! GVERFLOW ON ROUND °

'YES - SET Vv BIT
+CTR: OVERFLOMW

: OVERFLOW ENRBLED ?
:NO, ZERO RESULT

: CTR: gsangu, ENRBLED
:SET E BI

:SET SFEC

'SET $FERA

; CONTINUE

:FLUSH SIGN

'CLEAR RESUL”

§srurr RESULT

gSET Z BIT IF EXPONENT ZERO

éSET N BIT IFf RESULT NEGRTIVE

'RESTORE REGISTERS

'CLEAR SECOND OPERAND OFF 5TACK
'FOR D MODE

: D-MODE

'F MODE - CONVERT

! RETURN

.TEST NEXT MULTIPLIER BIT

; JUMP IF ZERO
;ADD IN MULTIPLICAND

§snvs OVERFLOW
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DAFPDR.P11

000024

000002

000002

000026

000024

000002

348:

358:

09-FEB-77 10:34
FLOARTING POINT SOFTWARE ROUTINES

RDC
RDC
RDD
RDC
RASR
ROR
ROR
ROR
ROR
DEC
BGT
RTS
DEC
ASR
BCC

RO
RS
SH(SP),RO

358
2b(SP),Rl
RO

RS
24(SP),RO
RS

1S p
 XEND OF MUL

ClO

PAGE 121

wsmsws

; RECOVER OVERFLOW IF ANY
:SHIFT PRODUCT

s COUNT LOOP
; AGAIN

:RETURN

sONLY 1S BITS THIS PRSS

s TEST NEXT MULTIPLIER BIT

:JUMP IF ZERO

;USE ONLY HIGH ORDER MULTIPLICAND

'RECOVER ANY OVERFLOW Y N

’
.
’
.
’

: COUNT LOOP
' RETURN
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FLORTING POINT SOFTWARE ROUTINES

; #FLOATING POINT SOFTWARE DIVIDE ROUTIME

D10

10:34 PAGE 122

SRS TR S I BRI e 5

F/D MO
REPLAC

EXAMPLE :

Eg ?IT? IN_SFPS %S 0 OR

RESPECTIVELY) RAND

HEM WITH THEIR QUOTIENT.

$PUSH
RDOR (OPERAND R)
SPUSH

RDOR(OPERAND B)
SOIV

s
SULT=R/B

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS.
ALL OPERATIONS ARE CRRRIED OUT IN DOUBLE (LENGTH=Y)

PRECISION MODE.
EXTENDED (VIR
ZERQS

SINGLE PRECISION OPERANDS ARE
ONV SUBROUTINE) WITH LOW-ORDER

ANC LATER TRUNCATED BRCK TO SINGLE PRECISION

FROM YHE DOUB.C PRECISION RESULT.

ST?T S BITS:

V., AND C BITS OF SFPS ARE SET RS FOLLOWS:

.
1' If RESULT NEGATIVE (IE, BITIS = 1),

N =

E N =
2= étzézsgLr gsno (IE, EXPONENT = 000(8)),
V=1 IF ARITHMETIC OVERFLOW OCCURRED,

ELSE V = 0
C =0 RALWAYS

ERROR CONDITIONS:

IF AN ARITHMETIC OVERFLOW CONDITION OCCURS, THE RESULT
WILL BE SET TO ZERO IF THE OVERFLOW ENABLE'BIT OF SFPS
(BITOS) IS 2ERO. IF THI?HEIT S SET, THEN THE RESUL[
WILL 85 CORREET EXCEPT En ongnr Hé&L BE UNDERBIASED
BY 400(8). sd, THE $FPS ERROR BIT (BIT15) WILL BE SET,
SFEC WILL BE SET'TO 10(8), AND SFER WILL BE LORDED WITH
THE VALUE IN LOCATION “EXPFEAR™. IN EITHER INSTANCE,
THE v-BIT (BITOL) WILL BE SET.
IF AN ARITHMETIC UNDERFLOW CONDITION OCCURS, THE RESULT
WILL BE SET TO ZERO IF THE UNDERFLOW ENRBLE BIT OF SFPS
(BIT10) 1S ZERO. IF THIS BIT IS SET, THEN THE RESULT
WILL BE CORRECT. EXCEPT THE EXPONENT WILL BE OVERBIASED
BY 400(8). ALSO, THE SFPS ERROR BIT (BIT1S) WILL BE GET,
SFEC WILL BE SET'TO 12(B), AND SFER WILL BE LORDED WITH
THE VALUE IN LOCATION “EXPFER™.
IF DIVISION BY 2ERO IS ATTEMPTED (EG, EXPONENT OF
DENOMINATOR OPERAND IS ZERG), THE RESULT LEFT ON THE
STACK WILL BE THE NUMERATOR. WITH THE CONDITION CODES SET
ACCORDINGLY. THE SFPS ERROR BIT WILL BE SET, SFEC WILL BE
SET TO 4(8). AND SFEA WILL BE SET TO THE VALUE CONTRINED

IN THE LOCAYION "EXPFEA".

Al
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4312
4913
4914
4915
4916
4317
4318
4919
4920
4321
4922
4823
4924
4925
4526
4327

ik

ii
e
e
FoRer

SRR

G

A
2

1604186

002564
000017
002400

027672

077600

002570
100000

000004
002376
027442

00002t

000031
002566

027416
000030

000033
000032

000035
00CO34

000037
000036

000020
000002

000021

002400

000014

002400
002402
002404

$O1

r1006)
ORTI

V:

148:

4 ¥

6%

NG

TST8

-FEB-77
INT SOF TWARE ROUTINES

QLEX?§FISTERS RR;I ESEEVE

ELC

10:34 PAGE 123

UPON NTRY AND RESTORED UPON

THE ROU -ENTRRNT

ARDAPTED FROM PDP-11 FORTRAN SOF TWARE

8Y DONALD NORTH, SEPTEMBER,

1975.

DIVCO :CTR: TOTAL NUMBER OF DIV
817, SFPS 'CLEAR STATJUS BITS N Z V C
SFPS ' TEST MODE
148 : D-MODE
PC, SCONV :F-MODE: CONVERT 2 F OPDS TO O
RO -(SP) :
Rl -(SP) ;
RE -(SP) ;
R3.-(SP) :SAVE REGISTERS
RH -(SP) :

(SP)
0077600 14(SP)

cs
DIvCe
#100000, SFPS

'oxvros BY ZERO °

NO
:CTR:  DENOM=0
YES SET ERROR BIT

84, SFEC’ tSET ' SFEC
EXPFERA, SFER :SET SFER

93 - DONE

RO ;

Rl ;

Pe ;

R3 ;

-(SP)

26(SP) SHIFT NUMERATOR
(%E F), ] ' NUMERRTOR SIGN
31(SP), (SP) : NUMERATOR EXP

6$ *NUMERATOR IS ZERO?
DIVCI 'CTR: NUMER=0

1§
30(SP),RO
RO

P) RY
RY, (SP)

YES DONE

LEFT JUSTIFY NUMERATOR FRACTION
: INSERT NORMAL BIT

l
!
9
'
!
l
!
’
’
’

) ;SHIFT DENOMINATOR
RESULT SIGN

DIVISOR EXPONENT
:SUBTRACT EXPONENTS




FPU RDD/SUB/MUL /DIV RANDOM EXER MACY!] 27(1008)
FLORTING POINT SOFTWARE ROUTINES

DQFPOA.

vl
496
N970

1478

43973
Hg?ﬂ
4975
4976
4977
4978
43979
4380
448
4382
4983
4384
4385
4986

SREREeERER]

et R

SEEEEBE588

S

IFYNATINTANNY

FoSRE8ENBESPRS

N
(o]
Y
W

Pll

E..

§§§§'§§E§E§

45

8
gy

s
=3

oo

XE R

09-FEB-77 10:32

% 888858

i B
000026
30
032

0032034
000020

000c2e
000024

000026

000011
027534
000030

000020
027534
000032

000020
027534
000034

000020
027534

000200

38

4§:

03-FEB-77

SWAB
SEC
ROR
MOV
MOV
MOVB

v
i
MOVB
CLRB
CLR
CLR
CLR
CMP
BHI
BLO
CMP
BHI
BLO
CMP
BHI
BLO
CMP
BHI
BNE
INC
CLR
BR

ROR
ROR
ROR
ROR
INC
MOV
JSR
MOvB
TST
BNE
MOV
JSR
MOV
1ST
BNE
MOV
JSR
MOV
1ST
BNE
MOV
JSR
8R
CLR
MOV
RDD
8GT

10: 34

20(SP)

4$
R2,24:5P)
3%

4§
R3,26(5P)

#89. RS
PC, 308
sq '30(5P)

108
816.,RS
PC, 308
R4, 32(5P)
RS’

10%
#16.,RS
PC, 308
R4, 34(SP)
RS’

108

816. RS
PC, 303
13

RY
(SP)+,RS
ogoo K13

F10

PAGE 124

;LEFT JUSTIFY DENOM
INSERT NORMAL BIT

CLEQQ QUOTIENT

COHPRRE HIGH NUM + DENGM
:JUMP IF OENOM LOW

JUHP IF DENOM HI
COMPQRE LOW ORDER PARTS

BUHP EXP

;HALVE DENOM (C=0)
TO INSURE N<D

COHPENSQTE EXP
FIRST NINE QUOTIENT BITS

SQVE RLL HIGH ORDER Q@ FRACTION

'YES - REST OF NUMBER IS O
16 MORE BITS

Wa W wrmewe we e W e e @

CLEQR LOWEST ORDER GQUOTIENT
iPUSH UP_EXPONENT

INSERT BIRS

:BR IF NO UNDERFLOW
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P11l
027150

géred

027164
G717

Q27204
027212
027214

005237
737
1516
005237

e
013737
000427
022705
002024
052737
005237
032737

10: 32
002576

000002
002572
001000

000002
002572
001000
002574
100000

000010
002376

00002
000030
000032
077600

000004
000024

000010

002400

400
2402
002404

002400
002400
062400

002402
002404

002400
002400

002400
002402
0N2404

000024
002400

002400

118:

16%:

18:

158:
199:

9s:

17%:

18§:

09-FEB-77

INC
)
Q
INC
BIS
MOV
MOV
BR
CMP
8GE
BIS
INC
BIT
BEQ
INC
BIS

G1O

DIVCS
OQQEOOU SFPS

nxoogggtsrps
Exgtsn SFER

#377,RS

#001000, $FPS
158

DIVCH

#100000, SFPS

810, $FEL

EXPFER, SFER

RS, 27 (&P)
(SP)+
24(5P)
26(5P)
30(5P)

DIVCH

Vv
#001000, $FPS
19§

$100000, SFPS
10, $

FEC

]
EXPPER, SFEA
9§

(SP)+
(SP)+
e4(SP)
26(SP)
30(SP)
32(SP)

8077600, 24 (5P)
178

804, SFPS
24(5P)
18$

810, SFPS
(SP)+ RS

10:34 PAGE 125
FLOGATING POINT SOF TWARE ROUTINES

:CTR: UNDERFLOW
' UNDERFLOW - IS IT ENABLED ?
'NO, MAKE ZERO RESULT

:CTA: ggenr#ou, ENABLED
'SET E Bl

'SET SFEC

'SET SFEA

: CONTINUE

: CHECK FOR OVERFLOW
'BR_IF NO OVERFLOW

'SET 'V BIT ON OVERFLOW
:CTR: OVERFLOW

: OVERFLOW ENABLED °

'NO, ZERO RESULT

:CTR: OVERFLOW, ENRBLED
:SET ERROR BIT

:SET $FEC

:SET SFEA

:PUT EXPIN RESULT
INSERT SIGN

s ROUND

INSERT LOW ORDER FRACTION
OVERFLON ON ROUND ?

vss - SET v BIT
'CTR: OVERFLOW

: OVERFLOW ENABLED ?

‘N0, ZERO RESULT

:CTR: OVERFLOW, ENABLED
'SET ERROR BIT

'SET SFEC

:SET SFEA

: CONTINUE

:FLUSH EXP

:FLUSH SIGN

CLEQR RESULT

'SET 2 BIT IF EXPONENT ZERO
'SET N BIT IF RESULT NEGATIVE
'RESTORE REGISTERS

.
’
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DGF PDR

P

88
B2

R

ucnundddngnindidionunioiongiiunuoi oo
St et Pt Bt Pt Pt Pt Pt Pt et Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt P ot Pt Pt Pt Pt P
BN 2ZaRE Bho N Tw—o 38IRR2ER2EE

Pl1

027504
s
027514
027520
e

0l1e60!

BLESE

105737

000010
002400

000002
000002

000022

000024

000026

000030

000030

000026

000024
000g0e22

FLO

006
RTI

138:
308:

319:

329:

33%:

358:
34%:

H10

) 09-FEB-77 10:34 PAGE 126
NG POINT SOF TWARE ROUTINES
MOV (SP)+,Rl ;
n8v (3P)+ RO :
ADD 8B8. SP 'FLUSH FIRST ARG
TSTB  SFPS :F OR D MODE
BMI 138 ‘P nogs
MOV (SP)+,2(5P) +F MODE - CONVERT
MOV (SP)+.2(8P) :
JMP J(RY)+ : RETURN
ASL RY :SHIFT QUOTIENT
ASL R3 :
ROL R2 ;
ROL R1 ;
ROL RO ;
BCS 318 : GUARANTEED TO GO
CMP 22(SP), RO : COMPARE HIGH DIVISOR AND DIVIDEND
BH] 328 :DIVISOR BIGGER
8LO 318 ;
CMP 24(SP), Rl :CHECK LOW ORDERS
8H] 328 ;
8LO 318 ;
CMP 26(SP),R2 ,
BH] 328 ;
BLO 318 :
CMP 30(SP),R3 H
BHI 38 ;
BEQ 338 * NUMER=DENOM
SuB 30(SP),R3 :N=N-D
SBC Re :
SBC R} :
SBC RO :
SUB 26(SP),R2 :
SBC R] :
S8C RO :
SUB 24(SP),R1 :
SBC RO ;
SUB 22(SP),RO :
INC RY : INSERT QUOTIENT BIT
DEC RS ' COUNT LOOP
BGT 308 :
RTS PC ' RETURN
égc g:s : INSERT LAST 1 BIT IN QUOTIENT
ASL RY 'FINISH OUT QUOTIENT WITH 2EROS
DEC RS :
BGT 358 :
INC RS 'FLAG NO MORE NUMER
RTS PC : RETURN
. #END OF DIV
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P 09-FEB-77 10:3¢2 FLORTING POINT SOFTWRRE ROUTINES

{CONVERT TOP 2 OPERANDS ON STACK FROM F MODE

;! TO D MODE

;&

;% THIS ROgT&:E TMS? THE TOP TWO 2-WORD (SINGLE

s ¥ PRECI ) FLORTING POINT NUMBERS ON THE

¥ STRCK AND CONVERTS THEM BOTH T0 4-WORC

VE {DOUBLE PRECISION) FORMAY BY APPENDING

i ¥ TWO WORDS OFf 2EROS AS THE LOW ORDER BIT

B EXTENSION.

o ®
027672 005046 SCONV: CLR -(SP) -CLEARR WORD 3 OF R
Ge7674 J16646 000006 MOV 6(SP),-(SP) HOVE WORD 2 OF A
027700 Q16646 000036 MOV 6(SP),-(SP) HOVE WORD 1| OF A
027704 Olbb4e 000006 MOV b(SP),-(SP) HOVE RETURN RDDR TO TOF
027710 O0lbbbt 000020 000014 MOV EO(SP’,H(SP) HOVE WORD 2 OF B
027716 0l66b6 000016 000012 MOV 16(SP), 12(SP) HOVE WORD 1| OF B
027724 00S066 000020 CLR 20(SP) CLEFR HORD Y OF B
027730 005066 000016 CLR 16(SP) C EAR WORD 3 OF B
027734 00S066 000010 CLR 10(SP) CLEQR WORD 4 OF A
027740 000207 RTS PC ;
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vt Ut oo ondivn iy cnunnanadn oo i ondndn gt ooy o dnan gl ool nininrionian
BSEIRRELELBIB YRR PO B DI A 2N NS e LG R ELR IS DB TR ATILS

CBEEEEEREeEEEEEEE e

EXNFSRERrToRB

032777
001114

09-FEB-77 10:3¢2

040000

000004
030000
177060
000004

000004

000400
001112
001104
00lle2
001000
001114

001.04
001166

001110

151176

CooocH

151130
001102

001104
151072
001110

151040

001106

001106
001166

001206

$XTSTR: BR

BR
BS:;IIIlaE?D OF CBDE FOR THE XOR IES?EROIOIO

J10
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SCOPE HANDLER ROUTINE

.SBTTL SCOPE HANDLER ROUTINE

CERERRE AR R BRI R R RE R R R RN A
iTHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
:#AND LORD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY(15:0>)
; $THE SWITCH OPTIONS PﬂOVIDED BY THIS ROUTINE 4RE:

;*SHIH=1

-#SW11=1 INHIBIT énggTIONS

: #5109=1

; ¥Sk08=1 LOOP ON TEST IN “SLPTST"

) SCCPE ;s SCOPE=IOT

&4
1§: BIT 8BIT1Y, dSKR ,,LOOP ON PRESENT TEST?

BNE SOVER 'YES IF SW14=]
SU888START OF coge FOR THE XOR ft?TER.aaou
NG ON THE "XOR™ TESTER CHANGE

"THvé {ngrnucr ON TO A “NOP™ (NOP=240)
MOV J8ERRVEC, - (SP) CONTENTS OF THE ERROR VECTOR
MOV 85$ , 28ERRVEC ..SET ron TIHEOUT

ST 38147060 "Ré"?

MOV (SP)+, JBERRVEC ;; ons THE ennoa VECTOR

BR §SVLRD TEST

S§: CMP (SP)+,(SP)+ CLERR THE S QCK AFTER A TIME CUT

MOV (SP)+ JSERRVEC ,,RESTORE THE ERROR VECTOR
ON THE PRESENT TEST

881708, ISR .- LOOP ON SPEC. TEST?
?ﬁ? ELPTST STSTNM ::gﬁ IHENSIGHT TEST?
BEQ SOVEP
2s: TST SERFLG ,,Hn nn ERROR OCCURRED?
BEQ 33 IF NO
CHP SERMAX, SERFLG ,,nnx ERRORS FOR THIS TEST OCCURRED?
BHI 3§ ::BR IF NO
BIT 881709, ISKR ,,LOOP on ERROR?
BEQ 4§ :BR_IF NO
% ¥ ggv IECESR SLPROR ,,SET LOOP RDDRESS TO LAST SCOPE
4§ : CLR SERFLG ,,zeno THE ERROR FLAG
CLR $TIMES :CLEAR THE NUMBER OF ITERATIONS TO MAKE
BR 18 . \ESCAPE TO THE NEXT TEST
3s: BIT 881711, ISUR ,,INHIBIT ITERATIONS?
BNE 1§ :BR IF YES
TST §PASS IF FIRST PRSS OF PROGRAM
BEQ 18 INHIBIT ITERRTIONS
INC SICNT INCRE NT ITERATION COUNT
CMP STIMES, SICNT cuecx HE NUMBER OF ITERATIONS MADE
B8GE sovsn '1BR IF MORE ITERATION REQUIRED
18: MOV ,,REIN ITI xzz TH§ ITERATION COUNTER
MOV snkcnr srrncs :GET ERQTIONS T0 00
$SVLARD: INC §TSTNM' ,,couur TEST NUMBE
MOV STSTNM, STESTN :SET TEST NUMBER IN APT MAILBOX
MOV (SP), $LPADR . :GAVE SCOPE LOOP ADDRESS
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030164 011637 00
170 7
1M Ul
030202 013777 00
013716 OO

000400

S

HHH
P—o b e
ue—O
o Pt pms
oLo
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EXER MRCY1l 27(1006)

1114 MOV
70 CtR

1 001122 MOV
1102 1S0740 SOVER: MOV
1110 MOV
RTI

SMXCNT: 400

09-FEB-77
SCOPE HANDLER ROUTINE

K10

10:34 PAGE 129

(SP)  $LPERR . :SAVE ERROR LOOP ADDRESS
sesggps ;;SLERR m&sgcnps FROM ERROR ADDRESS
81 SERMAX ' 'GNLY ALLOW ONE(I) ERROR ON NEXT TEST
$TSTNM, SDISPLAY ;;DISPLAY TEST NUMBER
$LPADR. (SP) : 'FUDGE RETURN ADDRESS

s FIXES PS
::MRAX. NUMBER OF ITERATIONS
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CAFPDR.PLI 09-FEB-77 10:32

5213

S214

S2ls

Selb

5217

5218

5219

5220

5221

S222

5223

Seay

522s

5226

5227 030220

S228 030220 010037 002602
5229 030224 010137

S230 030230 0i0237 002606
S231 03023 010337 002610
S23¢ 030240 010437 002612
5233 03024 010537 00264
SeM 030250 010637 002616
523 030254 062737 000004
S23% 030262 011637 002620
5237 030266 005237 001104
5238 030272 001775

5239 03027 013777 001102
Se40 030302 032777 002000
Syl 030310 001402

Scve 030312 104401 001172
Se43 030316 00S237 001116
Sowd 030322 Gl11637 00lleM
Se4S 030326 162737 000002
Se4e 0303 117737 150564
Se47 030342 032777 020000
5248 0303s0 001004

SS9 030352 004737 030462
S2S0 030356 104401 001177
551 030362

S2Se 030362 122737 000001
SeS3 030370 001007

SeS4 030372 113737 00ll20
5255 030400 004737 031222
o256 030404 000

5257  (030M05 000

258 Q30406 000777

SS9 (Q30M10 005777 150532
S260 030414 100001

Sebl 030416 000000

S22 (030420 032777 001000
5263 0304 001402

26
Seb4 030430 013716 00111M
Se65 0304M 005737 001170
030440

Scbb
Seb? Q30442 013716 001170

002616

150646
150636

00114
001120
180576

00l22e
030404

1580520

ERROR HANDLER ROUTINE
.SBTTL ERROR HANDLER ROUTINE

HH SERRERE A RS EEE R RN RN RN R AR RN RN R R R R RN R RN RN R R R AR R
'§THIS ROUTINE WILL INCREMENT THE ERROR FLAG ANO THE ERROR COUNT,
! ¥SAVE THE ERROR ITEM NUMBER RND THE RODRESS OF THE ERROR CALL
'%AND GO TO STYPERR ON ERROR

!#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

: HALT ON ERROR

; #5K15=]

; #SW13=1 INHIBIT ERROR TYPEOQUTS

; #SW10=1 BELL ON ERROR

;lngE=l LOOP ON ERROR

1

3 ERROR N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER

SERROR:
MOV RO, EREGO + DISPLAY RO
MOV Rl,EREG! ; Rl
MOV R2,EREGE ; RS
MOV R3,EREG3 R3

MOV R4 EREGH : Eg
. GET R&(SP) BEFORE TRAP

MOV (SP), EREG? . PC_-> ERROR CALL INSTR
78: INC SERFLG ' SET THE ERROR FLAG
BEQ 78 ::DON'T LET THE FLRG GO TO ZERO
MOV $TSTNM, SDISPLAY ::DISPLAY TEST NUMBER
BIT #81T10) 3SR t 'BELL ON ERROR?
BEQ 18 ; yNO - SKIP
TYPE $BELL ' IRING BELL
18: *NC $ERTTL : 1COUNT THE NUMBER OF ERRORS
rsq&g (gp&%ggpc : 'GET RDDRESS OF ERROR INSTRUCTION
]
MOVB  JSERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
BIT 881713, 3SKR :18KIP TYPEOUT IF SET
BNE 20$ ;  SKIP TYPEQUTS
JSR PC . STYPERR :1G0 TO USER ERROR ROUTINE
208 TYPE ,SCRLF
CMPB  SAPTENV,SENV  ;:RUNNING IN APT MODE
BNE 28 : 'NO,SKIP APT ERROR REPORT
MOVB  SITEMB,21% :1SEYITEM NUMBER RS ERROR NUMBER
JSR PC, SATYY : 'REPORT FATAL ERROR TO APT
218: BYTE O
.BYTE O
228: BR 228 . :APT ERROR LOOP
2s: ST JSUWR : 'HALT ON ERROR
BPL 3 : :SKIP IF CONTINUE
HALT ' 'HALT ON ERROR!
3s: BIT $B1T09, 3SR :'LOOP ON ERROR SWITCH SET"
BEQ 4§ ;sBR IF NO
MOV SLPERR, (SP) : 'FUDGE RETURN FOR LOOPING
ys: TST SESCAPE : 1CHECK FOR AN ESCAPE RDDRESS
BEQ c§ :1BR IF NONE
MOV $ESCAPE, (SP) : 'FUDGE RETURN RDDRESS FOR ESCAPE
cs:
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DQFPDR.P11 09-FEB-77 10:32 ERROR HRANDLER ROUTINE
5269 030M4% 022737 022160 000042 CMP $SENDRD, da4e :sACT-11 AUTO-RACCEPT?
8270 Q30454 00100l BNE 1 ; ; BRANCH IF NO
8271 030456 000000 HALT : s YES
5272 (030460 6S:

8273 030460 000002 BuS: RTI ; RETURN
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DQFPOR.P11  09-FEB-?7 10:32 ERROR HANDLER ROUTINE
772 : ;lllll!lll!llllllllllIlllHllll!!!lll!l'llI!llilllll!l!lllllllill
;g .SBTTL ERROR MESSARGE TYPEOUT ROUTINE (MODIFIED SYSMAC)
5278 - #THIS ROUTINE USES THE “ITEM CONTROL BYTE™ (?aan) TO oeremm: WHICH
5279 : #ERROR IS TO BE REPORTED, 1IT mcn mns RROR TABLE®,
5280 '#(SERRTB) THE ERROR rissmz DATA AND DATA wu.uzs T0 PRINT.
5281 " FORMAT: PTR T0 aséxz ERROR MESSAGE, 0 IF NONE
Co82 ' ua. PTR TO RSCIZ DATA HEADER, O IF NONE
5283 " W3: PTR TO DATA vnu%E ADOR (IST. O IF NONE
5284 " N4-W9: PTR TO OPERAND VALUES ADDR LIST, 0 IF None
5265 " W10: ALWAYS O
5286 T
5287 ' g DATA VALUES LIST FORMAT:
5288 L A VARIABLE LENGTH LIST OF POINTERS T0
5229 " WORDS TO PRINT RS & OCTAL oxcns LIST
Ssgg? L8 MUST BE TERMINARTED BY R ZERO
;l
5232 " OPERAND VALUES LIST FORMAT:
5293 L ms uo&n 1S RDDRESS OF ASCIZ MESSAGE TO
5o Ly PRINT AT START OF LINE; REST OF LIST IS
5295 g IN SAME FORMAT RS DATR' VALUES LAST
5296
5297
§298 (030462 $TYPERR:
5299 u:;mss mw% or rvpso e g;gﬂ; ux;nggRsncEg sgsr:x HOT OR WARM
5300 1 HOTWRM: .WO L “HOT= OR “WARM"
6301 gﬁgb 8?06% MOV 3 ,-(SP) 8
6302 030470 010146 MOV R1 -(SP) snvs Rl
5303 030472 00S000 CLR RO' chxup ITEM INOEX
a% m saég 001120 BISB  S#SITEMB,RO
1 BNE 1$ xr ITEM NUMBER FROM ERROR O,
5306 i~ JUST TYPE PC OF ERROR
% 030502 013746 001124 MOV $ERRPC, - (SP) :GEY ERROR PC FOR TYPEQUT
030506 104402 TYPOC : TYPE OCTAL, ALL DIGITS
5309 (030510 0004SH4 BR 7% TEXIT
6310 030512 00S300 18: DEC RO :ADJUST ERROR 8 FOR TABLE INDEX
€311 030514 006300 ASL R0 i OF 20. BYTES/ENTRY
€312 030516 006300 ASL RO ;
63:3 030520 010001 MOV RO, Rl .
314 030522 006300 ASL AR
5315 030524 006300 ASL RO ;3
6316 J30526 060100 ADD R1,RQ i
5317 w 001232 ADD 83ERRTB. RO :FORM TRBLE PTR
€318 1 030544 MOV (RO)+,2¢ 'PICKUP “ERROR MESSAGE™ PTR
6319 (030540 001404 BEQ 3s 'SKIP TYPEOUT IF NULL
€320 (030542 104401 TYPE ' TYPE “ERROR MESSAGE™
S35] (30544 000000 2%: MORD O ERROR MESSAGE™ PTR HERE
€322 (3054 104401 001177 TYPE  ,SCRLF ‘CR & LF
5323 %g 6 030702 3s: TYPE 118 ,“vss RR PC" HEADER
6324 1 030566 MOV tRO)+,48 : PICKUP "om HEADER™ PTR
£326 (030562 001402 8EQ 5% :SKIP TYPEOUT IF NULL
€326 030564 104401 TYPE . TYPE "DRTA HEADER"
€327 030566 000000 4§: .MORD O :*DATA HEADER" PTR HERE
6328 030570 104401 (CO01177 c§: TYPE SCRLF ‘CR 3 LF
8329 030574 017746 000074 MOV 438, -(SP) . (§TESTN)
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§

10:32
700
0064
030700

030700
001177

030662

21440
050040
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133
ERROR MESSAGE TYPEOUT ROUTINE (HOOIFIED SYSMAC)

6s:

1N

78:

128:
13%:
15%:

8s:
9s:

108:
118:

TYPOC :OCTAL W/ LERDING ZEROS
TYPE 108 L CHT)

MOV 49§, - (SP) ' (SERRPC)

TYPOC :OCTAL W/ LERDING ZEROS
TYPE 108 (M )

MOV lno)o Rl :PICKUP "DATA TRBLE™ PTR
BEQ VEXIT IF NULL

MOV a(nx)+ -(SP) 'SAVE .., FOR TYPEOUT
TYPOC ;TYPE OCTAL, ALL DIGITS
157 (R1) ' ANOTHER NUMBER 7

BEQ 7$ ‘N0 - EXIT

TYPE 108 : TRB BETWEEN ELEMENTS
BR 13 :LOOP ON DATA TABLE VECTOR
TYPE SCRLF END THE LINE

MOV {RO)+,RI GET OPERAND LIST PIR
BEQ 15§ ‘ALL DONE

MOV (R1)+,128 : OPERAND TITLE

BEQ 13§ sxrp xr ZERO

TYPE TYPe IT

.MORD O rnon HERE

BR 145 GO rznrsu DATA LIST
MOV (SP)+,Ri Rssrons

MOV (SP)+.RO ' RESTORE so

RTS PC ' RETURN

_MORD  STESTN :

.WORD  SERRPC :

JRSCIZ  <ID L (HD

.RSCIZ ~"TEST & ERR PC

.EVEN
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2325 .SBTTL TYPE ROUTINE
5%3 cHERRR RN R A BN E RN R AR AR R R R ERREERREREREER LR AR RSN EREREE
5364 inourxne TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH R O BYTE.
5365 :#THE ROUTINE WILL INSERT A R OF NULL CHARACTERS AFTER A LINE FEED.
5365 BNOTE]: $SNULL CONTAINS THE CHRRACTER TO BE USED AS THE FILLER CHARACTER.
8367 P aNOTER: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
2322 : BNOTE3: SFILLC CONTARINS THE CHARRCTER TO FILL RFTER.

,l
S370 :#CALL :
5371 ;1) USING R TRAP INSTRUCTION
Eg;g o8 TYPE  MESRDR . :MESRDR IS FIRST ADORESS OF AN ASCIZ STRING

l
S37Y4 : TYPE
€375 ;¢ MESADR
8377 !
€378 030722 105737 001165 STYPE: TSTB  STPFLG . 1S THERE A TERMINAL?
S379 030726 100002 BPL 15 :BR IF YES
6380 (030730 000000 HALT HRLT HERE IF NO TERMINAL
5381 030732 000430 BR 3% ;;LERVE
£382 0307M 01004 18 MOV RO, -(SP, : 1CAVE RO
6383 (3073 017600 000002 MOV 32{SP),R0 : 'GET ADDRESS or ASCIZ STRING
6384 030742 122737 00000l 001222 CMPB SAPTENY, SENV : sRUNNING IN APT MODE
6385 (030750 001011 BNE 62% +1NO, GO CHECK ron APT CONSOLE
6386 030752 132737 000100 001223 BITB  ®APTSPOOL, SENVM ::SPOOL MESSAGE TO APT
6387 030760 001405 BEQ 62 : N0, GO CHECK FOR CONSOLE
5388 (3076 010037 030772 MOV RO,61$ : :SEYUP MESSAGE RODRESS FOR APT
6389 030766 004737 031212 ISR PC. SATY3 : 1SPOOL MESSAGE TO APT
5390 030772 000000 618: LWORD O : | MESSAGE RDORESS
€391 050774 132737 000040 001223 62S: BITB  SAPTCSUP,SENVM ::APT CONSOLE SUPPRESSED
§332 (31002 001003 BNE 60$ ;;vts SKIP TYPE OUT
5393 (31004 112046 2s: MOVB  (RO)+,-(SP) ' PUSH CHARACTER TO BE TYPED ONTO STACK
5394 (031006 001005 BNE 4§ ::BR IF IT ISN'T THE TERMINATOR
6395 031010 005726 TST (SP)+ ,,rr TERHINRTOR POP IT OFF THE STACK
5396 031012 012600 608: MOV (SP)+. RO : RESTORE
6397 0310I14 062716 000002 3s: ADD 82, (SP) ,,noJusr nsrunn PC
6398 (031020 000002 RTI ' RETURN
€399 (31022 122716 0000l 4§ CMPB  BHT, (SP) } 'BRANCH IF <HD
6400 031026 001430 BEQ gs
6401 031030 122716 000200 CMPB  #CRLF, (SP) . :BRANCH IF NOT <CRLF>
S402 031034 001006 BNE 3
6403 031036 005726 TST (SP)+ . .POP  (CRY(LF> EQUIV
S40M 031040 104401 TYPE :'TYPE A CR AND LF
5405 031042 001177 SCRLF
S406 031044 105037 031200 CLRE  SCHARCNT . +CLEAR CHARACTER COUNT
6407 (031050 000755 8R 2$ }iGET NEXT CHARACTER
c408 031052 004737 031134 c$: JSR PC, STYPEC 'G0 TYPE THIS CHARACTER
c409 031086 123726 001164 63! cCMPB  SFILLC, (SP)+ 1 1S IT TIME FOR FILLER CHARS. ?
S410 031062 001350 BNE 2§ ,,IF NO GO GET NEXT C
6411 03106M 013746 001162 MOV $NULL, - (SP) ‘GET # OF FILLER cnnns "NEEDED
g412 ‘AND THE NULL CHAR.
€413 031070 105366 000001 78: DECB  1(SP) ,,ooss A NULL NEED TO BE TYPED?
6414 031074 002770 BLT 6§ :PR IF NO--GO POP THE NULL OFF OF STACK
€415 031076 004737 031134 JSR PC, STYPEC 160 TYPE A NULL
S416 031102 1058337 031200 DECB  SCHARCNT ,,oo NOT COUNT AS A COUNT
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S41?7 031106 000770
5418
S419
gﬁso 031110 112716
Q31114 00“;37
B Biig
5425 03{{30 005726
a8 HiE M
S428 031140 1003;;
i Bliih 1ENE
S431 031156 001003
S432 031160 105037
S433 031164 000406
SH34 031166 122766
S435 8%1179 0014
5436 1176 1052
S437 031200 000000
S439 031202 000207

000040
031134
000007 (031200

150016

200808 30042

031200
000012 (000002

TYPE ROUTINE
BR

+HORIZONTAL TRE

gs: MOVB
9%: JSR
ITB
NE
TSY

i
5
s
BNE
CLRB

BR
18: CMPB

BEQ
INCB

STYPEC:

SCHARCNT : . WORD

$TYPEX: RTS

09-FEB-77

D11

10:34 PAGE

78
PROCESSOR

8’ . (SP)
PC,$TYPEC
a; SCHARCNT

STYPEC P8
2( P)lgg

SCHQRCNT
STYPEX
8.F 2(SP)
STYPEX
(PC)+

0

PC

135

: s LOOP

;REPLACE TRB WITH SPACE
,,IYPE R SPACE
,,?RQNCHogF NOT AT

,,POP SPACE OfF STACK
T_NEXT CHARACTER
sWRIT UNTIL PRINTER IS RERDY

i HAR T TYP NT
,,&S“E»Bmcreﬁ R caRRiRct R
; BRANCH
,,EE?;-CLERR CHRRRCTER COUNT
,,éa CHQRQCTER R LINE FEED?
;1 BRANCH 1

; COUNT THE CHQRQCTER
: :CHARACTER COUNT STORAGE

DATRA REG.
RETURN?
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DQFPDR.PI1  09-FEB-77 10:32 APT COMMUNICATIONS ROUTINE
g::? .SBTTL APT COMMUNICATIONS ROUTINE
54 [ Ry I I Iy IYIITIYITYISYIITIETIIZIZISYIZIRITXIRZ2SSEXRI SIS 2SI SL S
Sw43 031204 112737 000001 031450 $ATYI: MOVB 81, ,$FFLG .+ 70 REPORT FATAL ERROR
SY44 (031212 112737 000001 031446 SATY3: MOVB &1, SMFLG .70 TYPE A MESSAGE
S445 (031220 000403 BR satyc
g:q iggs 112737 000001 031450 gg;yg: MOVE  &1,SFFLG .- TO ONLY REPORT FATAL ERROR
S B2 fee o RIS pmmage
2353 831535 168539 031446 TgTB SMFLG : 1SHOULD TYPE A MESSAGE?
guS1 (031240 001450 BEQ cs .+ 1F NOT: BR
g:gs 831533 2537 000001 001222 CMPB  SAPTENV, SENV : . OPERATING R APT?
1 1031 BNE 3 U IF NOT: B
S4SY 031252 132737 000100 001223 BITB  sAPTSPOOL,SENVM ::SHOULD SPOOL MESSAGES?
gglsgg 80}253 BEQ 38 ' 1F NOT: BR
Eqés 1 1 000004 MOV 34(SP),RO ' 1GET MESSAGE AODDR.
Si7 Dilcsh Deoree OOOOC OOOOCH | B0 R2SE) SEE 1F' DORE W LACT XHISGION"
228 s BIE e 18 ;1 S6E,J¢ . 0N
S460 031302 010037 001216 MOV RO, SMSGAD . LPUT ADDR IN MAILBOX
S46l 031306 105720 28: 7STB  (RO)+ : :FIND END OF MESSRGE
c4e2 031310 001376 BNE 2$
5463 031312 163700 001216 SUB $MSGAD, RO ;;sug STRgAGSF ng§snc£
464 Bglgés ASR RO ; ; GE S LNGTH IN WORDS
4S5 031 1 001220 MOV RO, SMSGLGT : 'PUT LENGTH IN MAILBOX
c466 031324 012737 0000OM 001202 MOV 84, SMSGTYPE . :TELL APT TO TAKE MSG.
E467 usxggs { BR 1)
g4e8 031 17637 00UOO4 031360 38: MOV 34(SP) 48 . :PUT MSG ADOR IN JSR LINKAGE
S469 031342 062766 000002 000004 RDD 82, 4(SP) .- BUMP RETURN ADDRESS
S470 031350 013746 177776 MOV 17?776, - (SP) . sPUSH 177776 ON STACK
5471 031354 004737 030722 JSR PC,STYPE 1 'CALL TYPE MACRO
6472 (31360 000000 4§: JWORD O
g473 031362 58:
S474 (031362 105737 031450 108: T1STB  SFFLG : :SHOULD REPORT FATAL ERPOR”
5475 (031366 001416 BEQ 128 S IF NOT: BR
5476 031370 005737 001222 15T SENV : \RUNNING UNDER APT?
§477 031374 001413 BEG 12% 1 IF NOT: BR
€478 031376 005737 001202 118: 75T SMSGTYPE } 'FINISHED LAST MESSAGE?
5479 (031402 001375 BNE 118 DUTF NOT: WAIT
6480 031404 017637 00000 001204 MOV 34(SP) SFATAL  ::GET ERROR #
o481 (03141 33%5&9 000004 ADD $2. 4(SP) . . BUMP RETURN ADDR.
c4g2 0314 37 001202 INC SMSGTYPE .- TELL APY 7O TAKE ERROR
G483 Q031424 105037 031450 128: CLRB  S$FFLG ::CLEAR FATAL FLRG
c4g4y 031430 105037 031447 CLRB  SLFLG ' 'CLEAR LOG FLAG
6485 031434 105037 031446 CLRB  SMFLG : :CLEAR MESSAGE FLAG
cyge 031440 012601 MOV (SP)+,Rl . :POP STACK }NTO Rl
€47 031442 012600 MOV (5P}+ R0 :1pOP STACK INTO RO
S488 031444 000207 RTS PC : 'RETURN
5489 031446 000 §MFLG: .BYTE O : 'MESSG. FLAG
6430 Q31447 000 SLFLG: .BYTE O L 1L0G FLAG
€491 031450 000 §FFLG: .BYTE O ' 'FATAL FLAG
€492 031452 .EVEN
5493 000200 APTSIZE=200
549y 000001 APTENV=001

5495 000100 APTSPOOL=100
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APT COMMUNICATIONS ROUTINE
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5497
S498
S499
S500
5501

g

&

4

2333

wn
[
N

:

:

BBES

(=]
—
80—-.—-&-—

=
SECRRRZR

FRBINSEERER TR L SRRERE
4

SE8REEEEEEEEERRRRRERENELSEEEERE

oo
——
o

000008
000001
031677
000002

000001
000006
00000s

031677
000006
031676

031675
000012

031676
177770
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BINARRY TO OCTAL (RSCII) AND TYPE
.SBTTL BINARY TO OCTAL (RSCII:} AND TYPE

SRR R AR SRR RS R R A RN E
:#THIS ROUTINE 1S USED TO CHANGE A 16-BIT BINARY NUMECER TO A 6-DIGIT

;#OCTAL (RSCII) NUMBER AND TYPE IT.
; #S$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS 7O TYPE

;#CARLL:

s MOV NUM, -(SP) : sNUMBER TO BE TYPED

3 TYPQS :;CALL FOR TYPEOUT

¥ .BYTE N ::N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
i ¥ .BYTE M M=l OR O

s & ;3 1=TYPE LEADING ZEROS

L ; ; 0=SUPPRESS LEARDING ZERQS

R

: #§TYPON----ENTER HERE TC TYPE OUT WITH THE SAME PRRAMETERS AS THE LAST
; ¥STYPOS OR STYPOC

s #CALL :
s MOV NUM, - (SP) : sNUMBER TO BE TYPED
s ¥ TYPON . +CALL FOR TYPEOUT
;'l
;;gngoc-—-snrsn HERE FOR TYPEOUT OF A 16 BIT NUMBER
;l :
s MOV NUM, - (SP) ; ;NUMBER TO BE TYPED
s TYPOC ;;CALL FOR TYPEOUT
S$TYPOS: MOV d(SP),-(5P) ; ;PICKUP THE MOOE
MOVB 1(5°),80FILL :;1LORD ZERO FILL SWITCH
MOvB (SP)+,S0MODE+! ; ;NUMBER OF DIGITS TO TYPE
ADD 82, (SP) : ;ADJUST RETURN RDDRESS
BR $TYPON
STYPOC: MOVB sl SOFILL +sSET THE ZERO FILL SWITCH
MOVB 86, SOMODE+1 ;s SET FOR SIX(6) DIGITS
STYPON: MOVB 85, SOCNT +SET _THE ITERATION COUNT
MOV R3,-{SP) ; ; SAVE R3
MOV RY, -(SP) : s SAVE R4
MOV RS, -(SP) : s SAVE RS
ngxa gghoosu,m :1GET THE NUMBER OF DIGITS TO TYPE
ADD 86, R4 : sSUBTRACT IT FOR MAX. ALLOWED
MOVB R4, SOMODE ;:SAVE IT FOR USE
MOVB $0r ILL,RY ++GET THE ZERO FILL SWITCH
MOV 12(SP),RS :PICKUP THE INPUT NUMBER
CLR R3 ; ;CLERAR THE OUTPUT WORD
1§: ROL RS ; JROTATE MSB INTO "C*
BR 33 : ;GO DO MSB
2s: ROL RS ;;FORM THIS DIGIT
ROL RS
ROL RS
MOV RS,R3
39: ROL R3 :+GET LSB OF THIS DIGIT
DECB $OMODE ;s TYPE THIS DIGIT?
BPL 78 :sBR IF NO
BIC 8177770,R3 ;3GET RID OF JUNK
BNE 4$ ;3 TEST FOR O
TST RY ; s SUPPRESS THIS 07

BEQ cs ; BR IF YES
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DGFPDR.P1 I 09-FEB-7? 10:32 BINRRY TO OCTAL (RSCII) AND TYPE
5553 031614 00S20M 4s: INC RY . :DON’ T SUPPRESS ANYMORE 0'S
c584 (031616 052703 000060 BIS 2'0,R3 :*MAKE THIS DIGIT ASCI!

6555 (031622 052703 000040 c§: BIS 8’ R3 : :MAKE ASCII IF NOT ALRERDY
6556 (031626 110337 031672 MOVB  R3, A% : SAVE FOR TYPING

SH R PR OB a0 BB g BRSO

ssgg 831233 7 BGT gs 2253 IF MORE TO DO

6560 031644 002402 BLT 68 :+BR IF DONE

cobl 03164 005204 INC RY + - INGURE LAST DIGIT ISN’T A BLANK
€562 031650 000744 BR 2% + GO DO THE LRST DIGIT

6563 031652 012605 68: MOV (SP)+ RS : \RESTORE RS

CSe4 (031654 012604 MOV (SP)+ RY ' 'RESTORE RY

6568 (031656 012603 MOV (SP)+'R3 ' 'RESTORE R3

5566 031660 016666 000002 000004 MOV 2(SP) 4(SP; ' :SET THE STACK FOR RETURNING
€567 031666 012616 MOV (SP)+, (SP)

6568 031670 000002 RTI : - RETURN

€569 031672 000 8s: .BYTE O . :STORAGE FOR ASCII DIGIT
§570 031673 000 BYTE O . TERMINATOR FOR TYPE ROUTINE
6571 031674 000 SOCNT: .BYTE O ::OCTAL DIGIT COUNTER

5572 031675 000 §OFILL: .BYTE O + 1 26RO FILL SWITCH

5573 031676 000000 SOMODE: .WORD O . :NUMBER OF DIGITS TO TYPE
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111000

i

011646
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03isie

031734

0000CG% 000002
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TRAP DECODER
.SBTTL TRAP DECODER
SR I I SIS I R R RN R R AR AR E RS

TS SIUTI Mg EIGR IE LR RV 1 SIERE ISR

iOF THE DESIRED ROUTINE. THEN USING THE ADORESS OBTQINED IT WILL
;lGO TO THAT ROUTINE.

$TRAP: ngv RO, - (SP) "EE
MOV 2(5P) RO ¥ T TRRP RDDRESS
TST =(RDY" .+ BACKUP BY 2
A UG -1
L "
ngv sgnpno(no),no ,,INBéx ? §8 E
RTS RO 1160 TO ROUTINE

; ; THIS IS USE TO HANDLE THE "GETPRI™ MACRO

STRAP2: MOV (SP), -(SP) :MOVE THE PC DOWN
MOV 4(sP},2(5P) ,,HOVE THE PSW DOWN
RTI . {RESTORE THE PSW

.SBTTL TRAP TABLE
: #THIS TRBLE CONTAINS THE STARTING ADORESSES OF THE ROUTINES CALLED

: #8Y THE “TRAP™ INSTRUCTION.
E ROUTINE
$ TRPAD: uoag STRAP2
. CALL=TYPE TRAP+1 (104401) TTY TYPEOUT ROUTINE
JIVEOC iiGAHPIDVEOL  JREPMS({QHB2) TVEE QCIA NUMBER (KITHLESDING ZER0S)
STYPON ;:CALL=TYPON  TRAP+4(104404) rvps OCTAL NUMBER cns PER LRST CALL)
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P11 09-FEB-77 10:32 POWER DOWN ANC UP ROUTINES

.SBTTL POWER DOWN AND UP ROUTINES
HH FEEERRERRER SRR EREE R LR RN R R RN RE R ERERRREER R LR R R AR RRRRERER
: POWER DOWN ROUTINE

031746 012737 032120 000024 &$PWRON: MOV 8SILLUP, 38PWRVEC ;:SET FOR FRST UP

031754 012737 000340 000026 MOV 8340, 98PWRVEC+2 ;:PRIO:?

031762 01004 MOV RO, -{SP) : :PUSH RO ON STACK

031764 010146 MOV Rl -(SP) 1 1PUSH R1 ON STACK

031766 010246 MOV R2.-(SP) : 1PUSH R2 ON STACK

031770 010346 MOV R3, -(SP) : PUSH R3 ON STACK

031772 010446 MOV R4’ -(SP) :1PUSH R4 ON STACK

03177 819;32 MOV RS ~(SP) ;;Pugn STACK

1776 01 147144 MOV a5UR, - (SP) : 1 PUSH ON STACK

ggeooe 010637 032124 MOV SP, $5AVRE : :SAVE SP

032006 012737 032020 000G24 MOV #SPWRUP, J8PWRVEC ; ;SET UP VECTOR

032014 000000 HALT

032016 00077¢ BR .-c : s HANG UP
K FEREREEEERRE R RN AR AR EE R R LR R EE RN E RN R ERRERER SR EEEEELLETREE
 POWER UP ROUTINE

032020 012737 032120 000024 $PWRUP: MOV 8SILLUP, 98PWRVEC ;:SET FOR FAST DOWN

032026 013706 032124 MOV $SAVRE, 5P 1 GET SP

032032 00S037 032124 CLR $SAVRE : *WAIT LOOP FOR THE TTY

032036 006237 032124 18: INC $SAVRE : 'WAIT FOR THE INC

032082 001375 8NE 18 :0F  WORD

03204 011600 MOV (SP),RO ‘GEY SAVED SWR OFF STACK

03204 076600 000226 MED 226 'RESTORE SWR CONTENTS

03205 012677 147070 MOV [SP)+, 3SWR :POP STACK INTO JSWR

032056 012605 MOV (SP)+ RS . 1POP STACK INTO RS

032060 012604 MOV (SP)+.RY . 1POP STACK INTO RY

032062 012603 MOV (SP)+.R3 ' POP STACK INTO R3

032064 012602 MOV (SP)+ R2 1 1pOP STACK INTO R2

032066 012601 MOV (SP)+ R} ::POP STACK INTO R

032070 012600 MOV (SP)+'RO 2 1POP STACK INTO RO

032072 012737 031746 000024 MOV #SPWRON, J8PURVEC' ;. SET UP THE POWER DOWN VECTOR

835100 012737 000340 000026 MOV 8340, JEPURVEC+2 ; i PRIO:?

106 104401 TYPE REPORT THE POWER FAILURE

032110 032126 SPWRMG: .WORD  SPOWER . POMER FAIL MESSAGE POINTER

032112 012716 MOV (PC)+, (SP) : 'RESTART AT START

032114 0027 SPWRAD: .WORD  START : 'RESTART ADDRESS

032116 000002 RTI

032120 000000 SILLUP: HALT :: THE POWER UP SEQUENCE WAS STARTED

032122 000776 BR -2 :: BEFORE THE POWER DOWN WAS COMPLETE

032124 000000 $SAVRE: 0 : 'PUT THE SP HERE

032126 00S015 047520 042527 SPOWER: .ASCIZ <15>¢12>"POWER"

032134 000122

.EVEN
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ERROR MESSAGES, DARTA HERDERS, DATA VECTORS, OPERAND VECTORS, ETC

.SBTTL ERROR MESSAGES, DATR HERDERS, DATA VECTORS, OPERAND VECTORS, ETC

ASCHOT: ' RERTZ CoT: &

.RSCI2

; ERROR MESSAGES HERE

.RSCI2

.RSCIZ

.ASC12

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCI2

.RSCIZ

“F-MODE EXERCISER - FPS ERROR”

“D-MODE EXERCISER - FPS ERROR™

“F-MODE EXERCISER - RESULT ERROR™

"D-MODE EXERCISER - RESULT ERROR™

"ADD(F/D) - RESULT ERROR"
“SUB(F/D) - RESULT ERROR"
“MUL(F/D) - RESULT ERROR"
“DIV(F/D) - RESULT ERROR"

“"UNEXPECTED FLOATING POINT TRAP, IGNORED AND CONTINUING®™
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OQF POR

P11

032556

033031

LIl

2ooReiSKRKE RS

a

32

BERRE 2T
Ren-he géé

-
&L

FR2Z
SRR

&

ﬂ

2RRZLRR

BRIIRERRT
it i =t

SB25

:

o

SE72 Z2TeRR

222
BEESNS

[
P
—

g

2PERR
giEons

22 P27
X

22928
LsnsS
85§Em9g

040440
04?2117
047111

026440
042440

0a0
020106
0egla3
000122

051122

EMJ:

EMK:

EML:

EMM:

EMN:

EMO:

EMP:

EMQ:

EMR:

EMS:

EMT:

EMU:

EMV:

EMU:

EMX:

09-FEB-77

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCI2

.ASCIZ

.ASCIZ

"RDOF

"SUBF

“MULF

“DIVF

“RDDD

“SuUBD

“MULD

“DIVD

“RDOF

*SUBF

“MULF

“DIVF

“R00D

“SuUBD

“MULD

L1l

10:34_ PAGE 143
ERROR MESSAGES, DATA HERDERS, DRTA VECTORS, OPERAND VECTORS, ETC

FPS ERROR"

FPS ERROR™

FPS ERROR"

FPS ERROR™

FPS ERROR”

FPS ERROR™

FPS ERROR™

FPS ERROR"

FEC/FEA ERROR"

FEC/FER ERROR"

FEC/FEAR ERROR"

FEC/FER ERROR"

FEC/FER ERROR"®

FEC/FER ERROR"

FEC/FEAR ERROR"




Dot POw

5770
5771
577¢
S773

R B R d R AP S BRI ERSH S Yo J

EEEEBEEEE
OOV NEWhNN—O

s

REER

P11

104

042506
047522

g
—
~

&
2

;

R
EKEE
=

R

042047

i

:
ke

7

i

7

2
?
RPRE
:

O42047
0510S5
0C0

g

002364
002420

002410
000000
002372
002404

Aot

272

57
—
O
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DTA:
DTB:

DTD:
DTE:

DTF:

M1l

09-FEB-77 10:34 PAGE 144
ERROR MESSRGES, DATR HERDERS, DATA VECTORS, OPERAND VECTORS, ETC

.RSCIZ

"DIVD - FEC/FER ERROR"™

;DATA_HERDERS HERE

.RSCIZ
.RSCIZ

LAsCIZ

.RSCI2

“EXP'D RCV'D"
= ---EXPECTED--- --- RECEIVED---"

“0LD PC OLD PS FPS FEC FER $FPS SFEC

“EXP'D-FEC-RCV'D EXP’D-FER-RCV'D"

; DATA VECTORS HERE
EVEN

2
. WORD
. WORD
. WORD

. WORD

SFPS,FPS,0
SFEC,FEC,SFER,FEAR,D

ANG2,ANS2+2,ANS1,ANS1+2,0

ANS2, ANS2+2, ANS2+4, ANS2+6
ANSL,ANG1+2, ANS1+4, ANS1+6,0

FPPOPC , FPPOPS, FPS, FEC, FER, SFPS, SFEC, SFER,O

SFER™
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DQFPOR.PLI

EKKRS
aaa'ggé

5831

SFEESHAEEEES
R

EEERHE R

5847
Se49
5851

k4]

SRR T L

5874

QIS

AR

g
g
R

:

e

03-FEB-77 10:32

l

R
KR
555
3

:
gg#i

22

SHHECRCE

g B
(=]

Q -
O o+
LB |

J1iiie

002516

L0O:
KID:
LOF:
HIF:

OP1F:

XLO:
XHI:

X0P1:
XoPe:
X0P3:
XO0PY:
X0P6:
XO0PS:

N1l

0S-FEB-77 10:34 PRGE 145
ERROR MESSAGES, DATR HEMDERS, DATR VECTORS, OPERAND VECTORS, ETC

;OPERAND VECTORS HERE

.EVEN
. WORD

. wORD
. WORD
. WORD

. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

; OPERAND
.ASCIZ

XLO, LONUM, LONUM+2 , LONUM+Y , LONUM+6, 1
XHI, HINUM, HINUM+2, HINUM+4 , HINUM+ , O
XLO, LONUM, LONUM4+2, 0

XHI , HINJM, HINUM+2, O
XOP1,0P1,0P1+42,0

XOP2,0P2,CP2+2,0

XOP3,0P3,0P3+2,0

XOPY, OPY, 0P4+42, 0

XOPS, OPS, 0PS+2, 0

XOP® , OPR, 0P6+2, 0
XOP1,0P1,0P142,0P144,0P1+46,0
XOP?2,0P2, 0P242,0P244,0P246, 0
XOP3,0P3, 0P3+2,0P3+4,0P3+6, 0

XOPY, OP4, OP4+42, OP4+44, 0P4+6, 0

XOPS, OPS, 0PS+2, 0PS+4, OPS+6, 0

XOP6 , OPE, OP6+2, 0PB+4, 0PB+6, C

TITLES
“LONUM:"<1D>

“HINUM:~<1 D

“0P1:"<1D>
“0Pe:~<«i>
“0P3:"<1D>
“0P4: "<l D>
"0PG:" (1D
"0PS:"<11>
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DQFPOR.P11 09-FEB-77 10:32 CROSS REFERENCE TRBLE -- USER SYMBOLS
RBASE = 000000 933
RCOM1 = 000000 393
RCOW2 = 000000 993
RCPUOP= 000000 993 1008
RDDCO 002526 11978 130S 4030 4329#
RDDC! 002530 11988 4030 437 3%
RDDC2 002532 11998 4030 4352#
RDOC3  002S3M 12008 4030 4375#
RDDCY 002536 12018 4030 Y418#
ADDCS 002540 le02s 4030 Y4798 4499
RDOCH 002542 12038 4030 Yygo®  4S02#
RDDC?  DO2SYM 12048 4030 4513%  4558%
RDDC8 002546 12058 4030 4559+
ADOWO = Q00000 993
RDDK1 = 000000 993
ROOM10= 000000 993
ACOM11= 000000 993
RDDW12= 000000 993
ADOW13= 000000 993
ADOW 14= 000000 993
RDOK1S= 000000 993
RDOs2 = 000000 933
RDOK3 = 000000 933
RDOWM = 000000 993
RDOWS = 000000 993
RDOWE = 000000 933
RDOKW?7 = 000000 933
RDOWB = 00000C 993
RDOWS = 000000 993
RDEVCT= 000000 993 999
RDEVM = 000000 993
RENDI 004036 1439 1446 1450¢
RENDIO 006412 1864 1873 1880 18848
REND11 006676 1937 1944 13488
REND12 007172 2001 2010 20148
RENCI3 007420 2055 2062 20668
RENDIY (007656 2107 2ilb 2lc0s
RENDIS 010164 2l73 2180 2185 2189s
REND1E 010512 2e4e 2e5l 22s8 2cbes
REND17 010762 2303 2310 2315 23198
REND2 004332 1503 1512 15168
REND20 011252 2360 2369 2376 23804
REND3 004560 15857 1564 15688
005016 1609 1618 16228
005324 1675 1682 1687 16918
REND6 005652 1745 1754 1761 17658
REND7? 006122 1807 1814 1819 1823
RENV = 000000 993 1004
RENVM = (000000 993 100S
RERRL 003736 1421 142Ss
RERRL] 006576 1919 19234
RERRIZ 007062 1983 19878
RERRLIS 010042 2155 2159
RERRIE 010350 2deM c2ess
RERR2 004222 1485 14898

ARERRS 005202 1657 166l
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CROSS REFERENCE TABLE -- USER SYMBOLS

DOFPOR.P1I 09-fEB-77 10:32

RERRG  00%510
RFATAL= 000000

AMRDR] = 888888

GNS2 002416

APASS = 000000
RPRIOR= 000000

1727
993
993

17318
9%

14228 I441E  IN42E 1443 1NMY
1S13%  |SSes  15S9%  1560% 1S6l#
1616 1619  1658% 1677%  |678+#
j7+8% 17949«  1750% ]7Sl% 1752
310 1B8li# 1812 1815#  1816#
1871 1874%  187S% |876% |B77%
1984% 2003  2004% 2005%  2006#
N3  2102% 2109 2110 2ll]l#
2178 c2lBls 2l82% 2183

23lb#® 2355% 2362% 2363% 23B4#
2377%  241b#  2435%  2436* 2437+

2739%  2740%  274l®  2742®  27M3#

3340 3343%  3382%  JN01w *
3413 J416%  34SSH  3474r 475K
Jo4le 3542 J545S# 3584+ ¥

3444 3501 3507 3567 3573

1509+
1614
1728%
1802%
1869%
1942

2176#%

2llos
2373

2b07 %
27544+
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DGFPOR.P11 09-FEB-77 10:32 CROSS REFERENCE TRBLE -- USER SYMBOLS
APTCSU= 000040 5391 54964
RAPTENV= 000001 Sase 5384 5462 S494s
APTS12= 000200 1295 S493s
RPTSPO= 000100 5386 S4sY S495s
RRETI 12 1392 14188
ARETIO 1829 1855
%l 006552 1890 19168

12 00703% 1954 19808
ARETLI3 007332 2020 2040t
ARETIY 007560 2072 2098s
FRETI}S Oimlb 2}26 215?:
S5 8 S
RRET2 004178 1456 14828
RRET20 011122 2325 23518
RARETI 004472 1522 15488
ARETY 004720 1574 16008
ARETS (005156 l 16548
ARETE  0OS46H 1698 17248
RARET7  0060)2 1772 17988
RSCHOT 032136 1384 S6bl#
RSC&RE. 032144 1% ?&62!
seeEm o
ATSTL 1426 1434 14378
ATSTIO 006306 1858 18628
RTST11 006634 1924 1932 13358
ATST12 007120 1988 199 19998
RTST1I3 007356 2048 20534
RTSTIY 007604 210l 210Ss
ATSTIS 010100 2160 2168 2l71e
ARTST16 010406 2229 2237 22408
ATST1? 010676 2297 2301s
RTST2  0OM260 1430 1498 15018
RTST20 01’146 2354 23588
RTST3  0OOM516 1851 1655
RTSTH  OOM7'WM 1603 16078
ATSTS 005240 1662 1670 16738
ATSTE  00S546 1732 1740 17438
RTST? 006036 1801 18058
AUNIT = 000000 993 1000
RAUSKR = 000000 393 1007
RVECT1= 000000 993
AVECT2= 000000 933
BGNMES 002622 12338 1310
BITO = 00000l 8624
BIT00 = 00000) 8528 862
BITOl = 000002 8518 861
BITJ2 = 00OOCH 8508 850
BIT03 = 000010 g49s 859
BITOM = 000020 8488 858 1316 1366 3930
BITOS = 000040 BY7# 857
BIT06 = 000100 B4bs 856
81707 = 000200 84Ss 855
B1708 = 000400 B4Y4# 8sS4 5179
BITO9 = 001000 B43s 8s3 5187 5262
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DQFPDR.PII 09-FEB-77 10:32 CROSS REFERENCE TRBLE -- USER SYMBOLS
B1Tio = 002000 ges 5240

BITll = % B4ls  SI%M

BITl2 = 010000 8408 1348 1376 1378 1381 3936
BIT13 = 020000 398 Se4?

BITI4 = 040000 _388 SI16S

BITIS = 100000 8378

BIT2 = 000004 8604

BIT3 = 000010 859

BITY = 000020 858s

BITS = 000040 8574

BITs = 000100 8568

BIT? = 000200 8554

BIT8 = 000400 854s

BITS = 001000 8538

BPTVEC= 000014 8698

CR = 000015 7778 SM30 5440

CRLF = 000200 7788  SMOL S440

DDISP = 177570 7848 97y 1283

DEND1 014376 2328 2935 2939¢

DENDIO 017142 3394 3399 3408 415 34198

DENDI1 017426 M72 3479 34834

DENDI2 017722 3535 IS4 35468

DEND13 020230 3601 3608 3613 36178

DENDI4 020556 3669 3678 3685 36898

DEND2 Qlu4b72 2992 3001 300Ss

DEND3 015156 3065 30698

DEND4  01S45¢ 3122 3131 3135%

DENDS 015760 3188 3195 3200 3204 s

DENDE 016306 3257 3266 3273 32774

DEND?  016b61M 3330 3337 3342 33468

DERRL 014276 2910 29148

DERRIO 017000 3381 33858

DERRI1 017326 3454 34584

DERRIZ 017612 3517 35218

DERRI3 020106 3 3587

DERRIY (020414 3651 36558

DERR2 014562 2974 23784

DERR3 015056 3040 30448

DERRY 015342 3104 31088

DERRS 015636 3170 31748

DEE%; 016144 3239 32434

DE 016472 3312 33168

DHA 033254 1033 1037 1041 1089 1093 1097 1101 1105
DHB 033270 1051 1059 1067 1075 1152 57798
DHC 033326 1055 1063 1071 1079 1156 S784s
DHD 033424 1084 5795

DHE 033503 1110 1114 1118 1ice 1126 1130 1134 1138
DISPLA 001150 9748  1283% 1291% 5209% 5239#

DISPRE 000174 906s 129!

DIvCo Y4 12l4s 4037 4920+

DIVCl 12158 4037 4948%

DIvCe 002570 12168 4037 4933#

DIVC3  002S72 12178 4037 S503S#  SOSh#

OIVCY 002574 12188 4037 S038#  5059#

ODIVCS 002576 12198 4037 S024#

1143

S803%

1147

S777%
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DAFPDR. P11

DIVC6  0D0260C
DRETI 014252
DRETIO 016754
BRETIS Bi7ZE
ORET13 (020062
DRETIY 020370
DRET2 0I4536
DRET3 015032
ORETY 015316
DRETS 015612
DRET6 016120
DRET? 016446
OSR = 177570
DTA 0335
OT8 (033552
670  033%eM
0'E 033576
OTF (033620
OTST1 014334
075710 017036
OTSTI1 017384
075712 017850
DT5T13 020194
DTSTI4 020452
DTST2  0I4620
DTST3 015114
DTSTH  01540G
DISTS 015674
DTSTe  Olben?
D517 016530
EENDI 021226
EEND2 021766
EMA 032153
EMB 032210
EMC 032245
EMD (032305
EME 03234
EM (32375
EMG 032425
EMd 032455
EMI 032505
EM) 032574
EMK 032615
EM. 032636
to  brsl
EMP 032742
EMG 032763
EMR 033004
EMS 033031
EMT 033056
EMTVEC= 000030
EMU 033103
EMv 033130

12208
2881
3382
18
3554
3622

23S
3011
7S

N

— s [ o e e e
ot (D) 0= b= s p—s b
) N0 0O
oo L 0OUN—

9N13?7
29078
3378s
Sle
lug
3S80s
6488
2971#
3037¢
31018
31678
32368
33098

8327

56888
C6938
SE98s
£703s

1267%

09-FEB-77

1089
112
1075
1079

3770
3883

3776
3891

Fle

10:34 PAGE 15!
CROSS REFERENCE TARBLE -- USER SYMBOLS

1097 1101 1105 1143
1130 1134 1138 S814s
S8l6s
Seli8s

3782 3788 3793%
3899 3907 3912%

1147

58138
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DQF PDR

Pl 09-FEB-77 10:32

EMVO0! 001232 10338
EMVO02 001256 10378
EMVO03 001302 104]8
ngggg 001326 10468
81352 10518
EMV006 1376 1055
EMVO07? 001422 10598
EMVOI0C 001446 10638
EMvVOll 001872 10678
gEmvale 001516 10718
EMVO13 001542 107Ss
EMVOLIN 001566 1079
EMVOLIS 00lEl2 10848
EMVO16 001636 1089s
EMVO1? 001662 10938
EMvo20 001706 1097
EmMv0oel 001732 11018
EMvOe2 001756 11058
EMVO23 002002 1110s
EMVOd 002026 11148
EMVOSS 002052 11188
EMVOes 00207% 11224
EMv0e7 002122 11268
EMV030 002146 11308
EMVO3]l 002172 11348
EMVO32 002216 11388
EMVO33 002242 11438
EMVO3M 002266 1147
EMVO3S 00231¢ 1152
EMVO36 00233% 11S68
EMd 033155 1130
EMX 033202 1134
EMY 033227 1138
EREGO 002602 12238
EREG] 002604 12248
EREGZ 002606 12258
EREG3 002610 12268
EREGH 002612 12278
EREGS 002614 12088
EREGE 002616 12298
EREG? 002620 12308
ERRVEC= 000004 8658
ETSTl 021032 3744
ETST2 Q2isle 3851
EXPFER D02376 11718
2lebt
2HSH

4YSee
FER 002366 11678
1896+

e4e?
2951#%

3393
FEC 002364 11668

1733+
2lel#

09-FEB-77

GlZ
10:34 PRGE 182

CROSS REFERENCE TRBLE -- USER SYMBOLS

G523S#
1281l%

1456#
ccb8#
3075#
4754
1433

2491
3017%
3466
1427%
1777+
2200#

1292%

1522#%
2325#
3i4)#
4785

1462%

2522k
30

3494+
1429

1834#
2230

G176%

1772%
2568+
J425#*

[634%
elb7

2696#
3182

3b28#%
1527%
1959+
2391¢#

1829+
cbel#
3488#%

1669
c20l+
731
32lb#
3663
1579%
1989+#
c4ycls

1890#
2b90*
3554#

17044
2236
2769#
3251
3701 #
1633»
1991
2423

1954+
2763%
3622*

1739

e274%
2826#
3289

1663
2025+
2455#

85,

2020+
2Ba0#

448s
1778%
c33l#
2887+%
3324
5814

2077 %
2485#
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DOFPDR.PLI

FPPILT (023330
FPPOPC (002370
FPPOPS 002372
FPFOSP 002374
FPPVEC= 000244
FPS 002362
GNS = EauERs
HID 033656
HIF 033702
HINUM 002436
HOTWRM (030464
HY = 000C1!
IOTVEC= 000020
LF = 000012
LOD 033642
LOF 033672
LONUM 002426
MED = 076600
MEND! 0115836
MENDIO Ol4l12
MEND? 012032
MEND3 012260
MENOY 012516

MENDS  0130eM

eSel#
2950+
3245s
3528
1301
11688
11698
11708
8878
11658
1578#
1799
1982
c189#
2390+#
2595+
2791
3005+
3214#
J452#
3650
G813
905
1055
1051
11818
1636
1801
FJLL]
2458
2701
29%3
3291
3565
1384%
7758
870s
7768
1055
1051
11798
1636
1900
2143
2458
2700
2962
3291
3564
879s
2433
28SS
49?7
2551
2603
2668

2573
2980+
3247

36559+
41328

1264%
S434

1400
1638
1307
2203

2707
3019
3293
3571
1315
2440
2864
2506
2558
eble
2675

Hl2

10:34 PAGE 1S3

CROSS REFERENCE TRBLE -- JSER SYMBOLS

2beb#
2982

3288+%
3589+

4145
4144

1302+
1419
1602

0%8-FEB-77
c6Sb* 2658
3016  304b#
3318 3320
3591 3627
6822

5822

1420 J450%
1622 [b3cH
1833%  ]18SH#
2047% 2048
2223 2262
oH4YYE  24GY#x
2625%  264B#
2847¢ 2848
3039 3069
32778 3287
3492%  35]5#
374ex 3743
8607 Segs8
1079 S830#
1075 5834s
1410 1464
170 1709
196 1972
ecl3 2276
2524 2527
2774 2781
3029 3083
3360 3363
3633 3640
1079 S828#%
1075 5832
1409 1464
1706 1708
1964 1971
ecle 2276
25eM 2526
2773 2780
3028 3083
3360 3362
3632 3639
1369 1379
28758

o684

26935 725+
304

080%
3357% 3387%
3657 3659
1460#  1483#%
1655% 1656
1867 1884#%
2066% 2076#%
2272%  2295#
24778 2478
b4y 26844%
2875# 885#%
3079 102%
33108 3311
3516 3548%
3793%  3804#
1467 1474
1716 780
2028 03l
2279 2286
2534 2576
2828 2831
3086 3093
3370 3433
5830 o834
1466 1473
171S 1780
2028 2030
2278 228
2533 2576
2828 2830
3085 3092
3369 3433
5828 583¢
3929 3937

1484
1691 #
1894+
2099%
229
eS10%
b4 x
2908#
3103
3346
3558+%
3849+

1530
178

203

2333
2579
2838
3149
3436

1530
178¢
2037
2333
2578
2637
3149
3435

3943

1832
1789
2080
2335
2585
2889
3151
3442

5637

282S#
3l46%
3460#
4]35%

1539
1837
2082
234¢
2629
289!
3158
3496

286+

176%
3462
5814

1549+
1726

1348#%
2130%
2352%
2544

2757%
249
3168%
3380

3617
Y134#

1582
1839
2089
23N
2b3l
285d
3218
3498

916#
178
3493+

S82¢

1550
1765%
1958+
2153%
2353

2767%
2972#
3169
419+
3626¢%
4136

1585
1847
234
2397
2639
2953
3221
3506

23s1e
3215+
3523¢

1568+
1776%
1981»
2154

e572%
2790%
2973

3204+
3429+
3649+
4139

1592
1898
2137
2404

2356
3228
3562

1591
1898
2136
2403
2698
2955
3227
3562
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DQFPDR.PL1
MENDG 0133S2
MEND? 01362e
L A
HEgag 012702
MERRG 013210
MRET] 0l1v12
%TIO 013762
T2 011676
MRET3 (0l2172
MRETN 012420
MRETS (012656
MRETE 013164
MRET? 013512
MTSTI 011474
MTSTIO 014006
NTST2 011760
NTST3 012216
MISTY  Ol2444
MTISTS (012740
NTSTE 013246
MTST? 013536
MULCO 002SS0
MALClI 002S5e
MUILCZ2 002554
MALC3 002556
MACY 002560
MACS 002Sbe
NEWPARS 0O0340M
NPRS1 002723
oPl 002446
oP1D 033772
OP1F 033712
oPe 002456
oP2D 034006
OoP2fF 033722
oP3

0P3D 034022
OP3F 033732
oPY 002476
oPYD 034036
OPYf 033742
0oPS 002506
oPSD g3M082
OPSF 033752
oPe 002S 16
0PED 034066
OPGF 033762
PIRQ = 177772
PIRQVE= 00240
PRC = 000000
PRl = 0000M0
PR = 000100
PR3 = 000140
PRY = 000200
PRS = 000240

09-FEB-77 10:32

2737
2798

1209s

L_J

P P e P Pt P Pt s Pt P P P Pt Pt Pt Pt P P Pent Pt Pt P P
?8&83233&‘3%%?893%?8555:8

[
un
n

2746
2805
o419s

2753
2810

243l
249Ss
cbbb#
2735
Y661 %
462
4748#%
47S1#
Y737%
Y740%
13468

3713

3714

3716

3717

3722

3708

09-FEa3-77

2757
c8l4s

4779%
4782%

3987
3734

3735

3738

3736

3740

3718

3809

381!

3811

3809

3813

3737

Il2

3820
3825
3821
3826
3814

3813

10:34 PAGE 1S4
CROSS REFERENCE TRBLE -- USER SYMBOLS

3841

3844

3842

3845

3823

3816

5836

5838

S840

5842

3843

3828

5848

5850

S85¢

S8s4

5844

3846

5856

5846

5858
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FPU RDD/SUB/MUL /DIV RANDOM EXER MARCY]]l 27(1006) 09-FEB-77 10:34 PRGE 1S5

DSFPDA.PLI 09-FEB-?7 10:32 CROSS REFERENCE TABLE -- USER SYMBOLS
PR6 = 00030C 80Ss
PR? = 00034C 806 %
PS = 177776 7798 780
PSM = 177776 7808
PWRVEC= 000024 8718 1270% 1271®# SbI1S# Splbr Sb2S®  S631%  Sp4SE  Sp4b#
RANDL2 5%3 ?152 qéSé. 1635 1779 1897 2027 2133 2275 2393 2523 2628 2770 c838
c
023404 38?8 148 3;90 KL= 3361 3?93 3785 3707 ;&S‘_}h 275 2697 2827 2052
RANDL 4 4
Med  A3p AR ARk 44 BN I @i gl
RESVEC= 000010 8664
RFLAG = 000144 8838 1369 3937
RWHAMI= 000022 88l 1315 1365 3929
SCRLF (022366 402S 4043
SHOR1 022371 4002 YOMY4 ¢
SHOR2 (2273% 4006 408Ss
SHDR3 (023127 4010 41068
SHT 022364 4023 Ho4os
STRCK = 001100 7708 1262 1346 .
START 0027 309 2558 5650
STRTS 022174 3977 8
STKLMY= 177774 7818
SUBPARS 003452 1349 1351 13658 3947
SvECl 022302 4000 40304
Vil N
001146 9738 160 1282+« 1284 1290 1297% 1348 1371 1374 3933 3972 3975 51865
5179 5187 S14 5240 gs247 5259 Seee S6e3 S638%
SHREG 000176 9078 1290
SWO0 = 000001 834s
SKWO0 = 000001 B24s 834 1374
S0l = 000002 823 833 1371 3933
S0 = 00000M 8e2s 832
S03 = 000010 g2ls 831
SHOY = 000020 8208 830
SHOS = 000040 819s 829
SWO06 = 000100 818 828
SKO7 = 000200 817s 827
SKO8 = 000%00 Bi6s 826
SW09 = 001000 815 B82S
Sl = 000002 833
SK10 = 002000 Bl4s 3972
SHil = 00NO00 Bl3s
Skie = 010000 gi2s 3975
S13 = 020000 glls
SKIY4 = 040000 B10#%
SWIS = 100000 809
Sl = 000004 832s
SW3 = 000010 831s
SlW4 = 000020 830
SWS = 000040 8298
= oge e
26 = DooYo 856 . Lo
SWS = 001000 B82S
TBITVE= 000014 8678

- —— ——— - —



t RDO/ DIV _RANDOM EXER MACY1l 27(1006) 09-FEB-77
or ™ CROSS REFERENCE TRBLE -- USER SYMBOLS

DQFPDR.P11
TXVEC = 000060
TPVEC = 000064
TRAPVE= 000034
TRTVEC= 0000!N
1871

TSTI0O 006126
TSTI]l 006416
TST12 006702
TST13 007176
TSTIN  O07MeM
TSTIS 007662
TSTi6 010170
TST17? 010S16
1STe 004042
1ST20 010766
TST21 011256
TSTe2 01154
75123 012036
TSTeN  0le22b4
TSTeS 0i2S22
TSTe6 013030
TST27 013356
TST2 004336
TST30 013626
TST3l Q14116
TST32 01402
TST33 014676
TSTM 01516
TSTS 015456
TST3%® 015764
TST37 Q016312
TSTH 004564
T1STH0 (016620
TSTY1 017146
ISTH2 017432
TSTN3 017726
TSTY4 (0202
TSTHS (020562
TST4 (_l1232
TST1S 00s022
TST6 005330
TS17 56
TYPE = 104401
TYPOC = 104402
TYPON = 10MM0N
TYPOS = 104403
WFLAG = 000344
XH] C3Mlle
XL 0 034102
XOP1 g03M122
xXoPe 03130
X0P3 034136
XOPY 034144
XOPS 034160

09-FEB-77 10:32

8748
87Ss
g873s

Se42
S844

1268+

1269+

1320
83e2

Kle

10:34 PAGE 1S6

1353 1358 3974 4002
8323 5326 5328 S33l
5338 S606#

4006
S334

4010
Syl

4023
5343

4025
5348

Sev2
5404

S2ca
8557




SFEC

SFFLG
SFILLC
SFILLS
$FPS

11 09-FEB-77 10:32

ERg
z8£i0

031230

7]

Pt Pt Pt P gt Prunst Pureth et
e e e e P U

R!&!Brfak‘iﬁig

g

8;8888888

2

SERERR

2E8RBERRESA
ZRR

2
2?

002402

888
T

o
8%

5846

5858
1468
9378
o489
C44?78

S4YY e
4468
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L12

10:34 PAGE 157

CROSS REFERENCE TRBLE -- USER SYMBOLS

S871s
1534

Se42
5423

1258
4924

3013%
4Y753#%
5440

1407
1629%

09-FEB-77
1586 1640
Se74

S432% S437%
1266 1272
S140s

8274 S300
3087 3183
c452 476
6539] S4SY4
39608

3971

S18S S19]#
c208% 6213
G246 g2’y
S26S Y=-Y4
1459% 1497
1995 2023#
cS19% 2571#%
3052 3078%
3491% 3529
478S%  493b6#
1468% 1493
1991 2022
2518 2570%
3048 3077x
3490 3525
§784% 4935k
S483x S491s
1420 1425
1643 1656

1710 1784

1273 1274

S3e2 5328

3eee 3295

5213 5237
5307 6355

5274

1SoS% 16877
2075% 2129%
obo4* 2662

3116 3144%
3557% 3595

S030% SOM1*
1524%  1576%
2074 2leo8#
b3k 2658

3lle 3143%
35S6# 3591

G029%  SO40#
1457%  IN71

1661 1699

1841

S343
3364

Se74

3720

S40S
3437

3822

S440
3500

43298

3566

3634

1775%
2328#
2884

Y48S#
1774%
2327
2883+

4484

1550
1787

3719

1832#%
2389#%

3355+
4505

1831#
2918

3354+
YSO4»

1875#
1800




FPU RDD/SUB/MUL/DIV RANDOM EXER MACYLl 27(1006)
DQFPDR.P11 09-FEB-77 10:32

1830% 1844 1857
o Ay o,
es17# 2531

2723 o7b4% 2778
2973 2978 3012+
3174 21l 3225
3426 3440 3453
3637 3650 3655
Y478% 4480 4483+
4738 474l%  4747#

Y934# 5025 S028+#
822

SGDADR 001126 94

SGDDAT 001132 %68 _

SGETYe 022150 3976 3978%s

SCTSHR= #uaasas U S610

SO = 000000 749

SHIBTS 001000 9388

SICNT 001106 9568 S5198x 5199

SILLUP 032120 5615 5631 56528

SINTRG 001143 9718

SITeM8 001120 %18 Soubk 5254

SLF 001200 9888 So7M S440

SLFLG  J31447 S4B4®  S4908

SLPADR 001110 9578 1276&%  1413%
2093  2147%  2216%
2902 296b% 3032#
3836 5189% 520S#

SLPERR 00111M 9598 1277% 5189

S PTST Q001112 9588 S8l

SMAIL 001202 939 M3 Erall

SBA0R 001002 939s

S¥LC 031446 CY44s  S450 S4BSH

SMSGRD 001216 10018 S460% 5463

$MSGLGC 001220 10028 S465#

$MSGTY 00le202 99Ss 5458 SY66#

SMUL 02S314 2398 o462 2528

SMXCNT (030216 5202 Sel2s

SNULL 001162 9798 SM11 SY40

SNKTST= 000001 13888 14528 |S18%
cl9ls 22648 2321»
30078 3078 3137%

SOCNY (031674 C529% 5558 5571#

SOMOOE (31676 SSouys  S628% 6533

SOVER (30202 5166 5182 S130

$PRSS 001210 9988 1294% 354

$PRASTM (001006 Nie

SPOLSH 023560 1401 1465 1831
el 2277 3™
3020 3084 31580

SPOPX 023612 1408 1469 15835
2208 ceBl 2338
3024 3088 3154

SPOMER 032126 648 SE5Se

$PUSH 023562 1402 1403 1466

Mlc

09-FEB-77 10:34 PAGE 158
CROSS REFERENCE TABLE -- USER SYMBOLS
1891 # 190;. 19&8 1?23
A8 8 Sidd, 831
qx 3 5% cbee
791 cl# 835 2848
3026 3039 3044 3076%
3238 343 3284% 3298
3458 g89& 3503 3S1b
369%#* 728 3743 3801 #
44984# 4Y€00 4803+ 4520
4749 4752% 4778% 4780
SOo34% 5036 S039%  S0SS#
g20ls S2le
8274 S304
1477%  ]1S43%  1595% 1649+
2289%  2346% 2407%  247l#
3096% Jl62® 3231%  3304#
5210 S2le
Se06x  S21¢2 So64
1294 S204 5252 g384
S489s
c478 482
80 2633 2702 2775
15708 16248 [bSM4s 1768
23828 24468 2512  2Sb4s
32068 32798 33MB8s  34ols
CC36# SS47x  S573s
S200 S209s
3964%  3965% S19% g82el3
1583 1637 1707 1781
2395 2459 252S 2577
3219 3292 33%6! 3434
1587 1641 1711 178§
2399 2463 2529 S8l
3223 3296 3365 438
1467 1532 1533 1584

1719%
2537%
3373

2832

1825%
26178
3484

1838

3497
1842
34
3501

1585

1969
Sl ¥
41
2649

3103
3316
3555#

4531
4798#
S0&60#

1793+%
2589#%
3446

3721

18868
2686
35508

18S0*
obYox
3509+#

3723

19508
27598
3618

1963
2772
3631
1967
2?76
3635

1639

Ao
gy
o e

"3--0-

3830

20168
c8lbs
36308

3712
c0

2833
3724

1708

egax:
5378
70S

*
3156

4330#
4662
4Q21 %
S083

1975%
27844
3643

“eble

20688
2877s
37958

2035

5269!
483
2718

3169

3623%
4331

4922
5813

Findl
c84l#
3729+
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DOFPDR.PL ] 09-FEB-77 10:32
1783

02!
SPRAD 032114 56508
SPARON (03174 1270
$PWRMC 032110 SH4B8s
Ly &% 285
SROCHR= #####% U Sbil
SRODEC= ##aass | S611
SROL IN= #assas U Sbll
SROOCT= nusaus | Se6ll
SRR = wdeEs Sbl!
SSAVRE= #asess U S6l1
$SAVRG (032129 SeoMe
SSCOPE  02774e 126M
SSETUP= 000037 észgo
SSTUP = 177777 12488
$SUB 02BN 1902
SSVLRD (030146 S17vy
$SVPC = 00020M 91Ss
SSMR = 167400 7388
1628

2450

3283

S16S

6219
SSHREG 0012 10068
= 000000 5159
STESTN 001206 9978
STIMES 001166 9838
$TKB 001154 9768
$T1KS 001152 9758
STN = 0000M?7 7388
és 8

12
25168

N1
33528
STPB 001180 9788
STPFLG 001165 9828
STPS 001156 9778
STRAP (031700 1268
STRAP?2 031722 55938
STRP = 55978
STRPAD (31734 5587
$1STM 001004 40
STSTNM 001102 9CYs
STYPBN= &##kss U 5609
STYPDS= Suudsus | 5609
STYPE 030722 5378%
STYPEC 0311 5408

1839

A

2

56158
Sbile
5274

09-FEB-77

N1c

CROSS REFERENCE TRBLE -- USER SYMBOLS

égg
2085
%23

5440

S633#
1264

57

s

Sbi4+
1266

2084

84
1829
262l

5180
S222

S192%

i,

30118
3484

S608#
Si8l

seds
S4c74

1901

8
3

56548
1268

2138

985
1890
2690
3554
5183
5223

5199
1452

M3

cbels
3071
34888

S609s

S203#%

5428

10: 34 PRGE 159
1964 1965
S8 %
g

8e8 4ouBs
1270 1272

2207 2280

1273 1274

1954 2020
2763 2820

3622 3694

S18Y g185S

S240 5247
S202x 5212

14568  1SI8
1998, A0
2686 26308
307Ss 3137
3550 35544
5204 5209

2030
14

31l

1273
2337
1276
2072
3799

5192
5259

15224

b3zt

2759
31418
3618

5213

203!

2k)

93
14

1274
3715
1277
eled
5155

5193
Sebe

1570
éggﬂl
2
5763l
Jea2s

5239

a8t
H1e

1276

PoRB

O

NN -
£

N r— 0O~

15748

S8

c8lb
32108
3690

5274

P

#

S

S2es -

" 1522

3141
5158
S209

16288

5388,

2877
32838
3795

#3

RO R
— Vo
nNOo

1694

se7s*
288ls
37998
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DIFPDAR.PLI
STYPER Q0462
$TYPEX Q31202
STYPOC Q31478
S$TYPON (31512
$TYPOS (31452
SUNIT 00l2iM
SUNITM 001010
SUSMR 001226
S$XTSTR (27752
SOFILL 031675
SYOCAT= ssnuss
) = 034166
SASTA= #xaess

001000

09-FEB-77 10:32

S249
S433

5298
5435
5606
552918
5607

6274
5249

1276
209

5447
932

-FEB-77

Bl3
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S438s
5608

8537

915
1277
4074

41298

gc7es

9168
1413
2216
3032
Sele

918

08

1543
eMb
3162
5274

921
1595
2407
3231
53608

927
1649
2471
3304
S440

9c8s
1719
537
3373
cy4yqes

330s
1793
2589
3446
5627

3328
1850
2b4e
3509
5653

Sis 989
1911 1975
2711 2784
JS75 3643
S8l2s
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DQFPOR.P1I

SRR

com3

09-FEB-77 10:32

5273

1423 1431
1689 1729
1997 2012
2317 2356
cb52 2660
2937 2976
3184 3202

1435
1737

2378
2bb4
2364
3241

1448
1741
2064
417

2988
3249

09-FEB-77

1487
1763
2103
242s
2721

3253

1495
1803
cll8
e4e9
2729
3042
3275

Cl3
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1514
1860
2165
248l
2755
3054
3322

16583
1882
2169
2489
2734
3067
3326

1566
1921
2187
2493
e8le

3344
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DOFPDA.PLI 09-FEB-77 10:32 CROSS REFERENCE TRBLE -- MRCRO NAMES

3456 34t 3468 3481 3519 3527 3531 3546 3585 3593 3597 361S 3653 3661 366S
3687 3746 379! 3853 3910 4143

ESCAPE 8778
FCOMO 7388
FCOM] 7388
FCOM2 73818
FCOM3 7388
FCOM 7388
FPRGTO 7388
FPRGT!L 7388
FPSFEC 7388
FPSTSY 73818
GENCOM 7388
GENTSI 7368
GENTS2 73838
GENTS3 7388
GENTSY 7388
GETPR] 8773
GETSMR 8778
GTSTD 73818
GTISTF 7388
HTSTD 7388
HTSTF 738
MOVDIS 738%
MY 877s

1768 1825 1886 1350 2016 2068 2la2 2191

NEKTST 877s 1388 1452 15 15670 1624
2686 2759 2816 2877 2941 3007 3071 3137

18
2obM 232l 2382 2446 2512 2564
3206 3421

WN)r—
oo
Pt Pt

)

3279 3348 3484 3550 3690 3795

POP 8778 5486 5487 5638 SE39

PUSH 8778  S447 5449 5470 S617 5623
REPORT 877¢

SBTST1 7388

S81ST2 7388

SCOMO 7388

SCOoM1 7384

SComMe 7388

SCOM3 7388

SCOM4 738¢

SCOMS 7384

SCOME 7388

SComM? 7388

SCOPE 7728 1391 1455 1521 1573 1627 1697 1771 1828 1889 1953 2C19 2071 2125
Y4 2324 2385 2449 2515 2567 2620 2689 2762 2819 2880 2944 3010 3074
3209 3282 3351 344 3487 3553 3ecl 3693 3798 3917 3960

SCPLUR 7388 5164

wn
— e
=P

SETREG 7388 5228
SETTRA 55978 S606 5607 S608
SETUP 7388 8778 1255

SKIP 8778

SSJL’SCSE 87 7: 1312 1339

STARS ’ 913 924 926 933 947 989 992 1eSl 12583 1342 1344 1361 1363 1389
1390 1452 1454 1518 1520 1570 1572 1624 1626 1694 1636 1768 1770 182S 1827
1886 1888 1950 1952 2016 2018 2068 2070 2lee 2leY 2igl 2193 2264 22bb 2321
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DGFPDR.PI1 09-FEB-?7 10:32 CROSS REFERENCE TRBLE -- MACRO NAMES

2382 2384 2446  2v48 esSle  aSIM 2564 2Skb
PR8N M el N§ ¥

3797 3838 3914 3950 5152 5215 574 5363 S44e

STATUS 7388

SWRSU 8778 1278«

TRDDD | 7388

TADDD2 7388

TARDOF | 7388

TRDOF 2 7388

TRDOR 7388

TADDR? 7388

TRMTRP 55978

TYPBIN 8778

TYPDEC 8778

TYPNAM 8778

TYPNUM 8778

TYPOCS 8778

TYPOCT 877

TYPTXT 8778

UPCODE 7388 SB36

SSCMRE 458

SSCHTM 458

SSESCA 877s

SSNEWT 8778 1388 1482 1518 1570 1624 1694 1768 1825
2264 2321 2382 o446 eSle 2564 e6l?7 2686 2759
3206 3279 3348 3421 3484 3550 3618 3690 3795

SSSET 55978 SbkO6 5607 5608

SSSETM 12944

$SSK 1P 8778

.EQUAT 7388 767
7388 739

§TYPO 7388 ©497
. RBS. 034166 000

ERRORS DETECTED: O
DEFARULT GLOBALS GENERRTED: O

2688

5629

2068
3007
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DOFPDR.PLI 09-FEB-77 10:32 CROSS REFERENCE TARBLE -- MRCRO NAMES

DSKZ: DOFPDA, DSKZ : DRFPDA. SEQ-SOL /CRF=DQFPDR. MEM, DQFPDR. MAC , DAFPDA. P11
RUN-TIME: 20 18 1 SECONDS

RUN-TIME RATIO: 126/40=3.!

CORE USED: 32K (64 PAGES)




