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IDENTIFICATION 
PRODUCT CODE: MAINDEC~11-D@FPD-A-D 
PRODUCT NAME: POP-11/6X - FP11-E FLOATING POINT UNIT 

RANDON OPERANO EXERCISER 
DATE: MARCH 1977 
MAINTAINER: DIAGNOSTIC GROUP 
AUTHOR: KEN CHAPMAN 
REVISED BY: DONALD NORTH 

COPYRIGHT (C) 1977 
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS 

THS SOFTWARE IS FURNISHED TO THE PURCHASER UNOER A_ LICENSE 
FOR USE ON A SINGLE COMPUTER SYSTEM, AND CAN BE COPIED (WITH 
INCLUSION OF DIGITAL'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH 
stare EXCEPT AS NAY OTHERWISE BE PROVIDED IN WRITING BY B
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yo THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
43 NOTICE. AND SHOULO NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
Hy EQUIPMENT CORPORATION. DIGITAL EGUIPMENT CORPORATION ASSUMES 
45 NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS 
He DOCUMENT . 

48 DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY 
49 OF ITS SOFTWARE ON EQUIPMENT NOT SUPPLIED BY DIGITAL. 
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1. RESTRACT 

HIS PR S AN EXERCISER af or THe POP-11/6X FLOATING POINT 
abd "SuBTRAC ae ee wt Nae tiere IVI INSTRUCTIONS wonoon 

NUMER Be yaeo "bg THE OPE AGAINS Net Rests 08 atheD FROR FROM 
FLORTING POTTS SOP THRE ROUTINES TO INSURE wont 
POP-11/6X IS OPERATED IN DOUBLE AND SINGLE ele FLOR FRé move 
Coro] TION ee MODE, AND WITH UNDERF LOW OVERFLOW 

Gone Os Ree BEFORE GIVING Aa eno “END DF Pres. “UL Fa FR 
SO F HAT AQ SUFFICIENT NUMBER OF ARE OBTAINED 
FOR USE AS OPERANDS. ALSO AT THIS ROE TOOT ML STATUS 
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140 2.3 

INFORMATION ON THE TYRES OF RANDOM OPERANDS SELECTED CAN BE 
PRINTED ON THE CONSOLE. BOTH “HOT” (FP11-E OPTION) AND “WARM” 
ere MICROCODE) FLOATING POINT UNITS CAN BE SELECTED FOR 

REQUIREMENTS 

EQUIPMENT 

POP-11/6X__ STANDARD COMPUTER WITH MINIMUM 16K OF MEMORY. 
OPTIONAL FP11-E FLOATING 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. CHE, AND MEMORY TEST PROGRAMS MUST BE RUN FIRST TO 
VERIFY ‘ 2 CORRECT OPERATION OF THE BASE MACHINE. 

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

1) DQFPA FPU BASIC INSTRUCTION TESTS 
2) DOFPB FPU ROVANCED INSTRUCTION TESTS 
3) OQFPC FPU INSTRUCTION EXERCISER 
4) DQFPD FPU ADO/SUB/MUL/DIV RANDOM EXERCISER 

LOADING PROCEOURE 

USE THE STANDARD PROCEDURE FOR ABSOLUTE TAPES, OR LOAD VIA 
XXDP MEDIA. 
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4.1 

4.2 

4.3 

PAGE 4 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SEE SECTION S.1 
SWITCH REGISTER (000000) IS WORST CASE TEST. 

STARTING AOORESS 

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

PROGRAMN/OPERATOR ACTION 

LOADING VIA ABSOLUTE PAPERTAPE : 

O
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w
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LOAD PROGRAM INTO RE HORY USING ABS LOADER. 
LOAD ADDRESS 200 ( 
SET aa eS (SEE EE SECTION § 
SR= (000000) CASE TEST. 
PRESS CONTROL 7S ART TO BEGIN. 
PROGRAM TYPES IDENTIFICATION HEADER (VERIFY THAT THE 
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BEGINS. 

OPERATING PROCEDURE 

OPERATIONAL SWITCH SETTINGS 

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

SWiS=1 100000 
SW14=1 O40000 
SWi3=1 O20000 

SWle=1 010000 

SWll=1 004000 
SW10 002000 
SWO9=1 001000 
SWO8=1 000400 

SWO1 o0000e 

SWOO 000001 

HALT ON ERROR 
LOOP _ON CURRENTLY EXECUTING TEST 
INHIBIT ERROR TYPEQUTS (WHICH IS AN “ERROR 
MESSAGE” RESULTING FROM AN ERROR DETECTED IN 
THE HARDWARE ) 
INHIBIT STATUS TYPEOUTS (WHICH IS A_ NON-ERROR 

LAT ED INFORMATIVE MESSAGE, SUCH AS “END PASS 

NHI 

Re 

INH BIT ITERATIONS PER TEST 
SET=BELL ON ERROR/CLEAR=BELL ON PASS END 
LOOP ON ERROR 
LOOP ON TEST NUMBER IN “SLPTST” IF SET, THEN 
THE TEST SPECIFIED 8Y THE TEST ‘NUMBER 
CONTAINED IN THE MENORY WORD “SLPTST" (SEE 
PROGRAM LISTING) WILL SPECIFY THE DESIRED TEST 
ON WHICH TO LOOP. 
CLEAR=TEST HOT-FP/WARM-FP ALTERNATELY EACH 
Pass (Ie Passel HFP, PASS8l WFP, PASS82 HFP, 
PaSSse WEP, ETC) 
SET=TEST ONLY UNIT SPECIFIED IN SWOO 
SET=SELECT WARM FP, IF SWOi=1 
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CLEAR=SELECT HOT FP, IF SWOl=1 

#NOTE® FOR. SWO!, SWOO - IF NO HOT FP (FPLI-E 
wake FP (PDP-11/6X MICROCODE) I 

SELECTED. 

PROGRAM/OPERATOR ACTION 

ONCE EXECUTION HAS BEGUN, MINIMAL OPERATOR INTERVENTION IS 
REQUIRED, UNLESS THE PROGRAM DETECTS AN ERROR IN THE HARDWARE. 

IF AL Is eit THE PROGRAM TYPES ITS NAME UPON BEGINNING; 
AND START OF ERCH PASS THE CURRENT PASS NUMBER (IN 
Geral) .) Tg ECHOED. NOTE, NOTE THAT Tring cone’ =] WILL INHIBIT THE 

"E (Buc 1O> 20 THE CONSOLE NELL WILL BE RUNG AT THE END OF 
EACH PASS. NOTE THAT ONLY SW<10) AFFECTS THE BELL RINGING AT 
END OF PRSS - SW<12> HAS NO EFFECT ON THIS FUNCTION. 

iF _AN ERROR OCCURS DURING EXECUTION MANY VARIATIONS IN ACTION 
ARE POSSIBLE DEPENDING UPON THE SWITCH SETTINGS. 

=1 WILL CAUSE THE CPU TO HALT ATER AN ERROR. 
=} WILL Ab 0, TMHIBTT ANY ERROR MESSAGE TYPEOUT THAT 

O>=1 WILL CAUSE CONSOLE BELL TO BE RUNG ONLY WHEN AN 
ERROR IS DETECTED (AND NOT AT_THE END OF A PASS). 

SW<9>=1 CAUSES THE PROGRAM TO LOOP ON THE MOST RECENT ERROR, 
AS LONG AS IT CONTINUES TO OCCUR. 

THERE ARE ALSO SEVERAL OTHER GENERAL USE FUNCTIONS DEFINED BY 

SW<LL>= ol LL INHIB 11TH THE ITERATIONS (=2000( 19) ) PERFORMED 
OF EACH THRU THE PROGRAM 

SWC14 >= i SOARES THE pRoahan TO LOOP INOEFINATELY ON THE 
CURRENTLY EXECUTING TEST. 

SW<B>=1 CAUSES THE TO CONTINUE EXECUTION AS NORMAL 
EXCEPT WHEN THE CONTENTS OF MEMORY WORD “SLPTST™ MATCHES THE 
NUMBER OF THE TEST CURRENTLY EXECUTING. AT THIS POINT, THE 
TEST IS LOOPED ON INDEFINATELY, UNTIL EITHER SW<8$=0 OR 
“§LPTST* IS CHANGED. NOTE THAT wf "S$. PTST™ DOES NOT MATCH THE 
TEST NUMBER OF res CONTENTS OF “S$LPTST™ ARE 
EFFECTIVELY IGNORED. ‘ano XECUTTON PROCEEDS NORMALLY. 

S__ PRESENT 
T 

) J 
S AUTOMATICALLY 

4)
 

HOT (FPI1-E) 7 WARM (PDP-11/6X) SELECTION 

WHEN THE PROGRAM IS STARTED (AT e200(8)) MESSAGE IS 
OPTIONALLY PRINTED INOICATING THE BRESCENCE /ABSCERCE OF AN 
FP11-E HOT FLOATING POINT UNIT OPTION (BASED UPON WHETHER 
“WHAMI” BIT<O4 IS 1/0 RESPECTIVELY). 

IF NO FP11-E HOT FP OPTION IS PRESENT, THE MESSAGE IS TYPED, 
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RAND ANY ATTEMPTS TO SELECT IT FOR TESTING VIA SWO1 ANO SWOO 
ARE IGNORED. ONLY WARM (PDP-11/6X MICROCODE) FLOATING 
POINT CAN BE TESTED/ SELECTED. 

IF THE FPLI-E IS PRESENT, TEST SELECTION IS AS FOLLOWS: 

WHEN SWO1=0, THE HOT AND WARM FLOATING POINT UNITS ARE TESTED 
ALTERNATELY EACH PASS - IN THE ORDER (1) HOT, THEN (2) WARM. 
NOTE THAT EACH “PASS” NOW CONSISTS OF TWO SEPARATE SUB-PASSES. 

WHEN SWOl=1, THEN DEDICATED SELECTION OF A PARTICULAR UNIT IS 
SPECIFIED tf SWOO: 

SWOO=0 --) TEST HFP FP11-E OPTION ONLY 
GWOO=1 --> TEST WEP PDP-11/6X MICROCODE ONLY 

6. ERRORS 

6.1 FORMAT OF MESSAGES 

6.1.1 ALL ERROR MESSAGES CONSIST OF THREE LINES OF DATA: 

THE FIRST LINE IS A BRIEF MESSAGE WHICH EXPLAINS WHAT ERROR 
WAR DETECTED (EG, THE RESULT OF THE “ABSF™ INSTRUCTION WAS 

THE PREFIX “HOT:" OR “WARM:" IS ALSO ATTACHED TO THE MESSAGE 
TO. INDICATE THE SOURCE OF THE ERROR; THE FP11-E UNIT OR THE 
PDP-11/6X RESPECTIVELY. 

THE SECOND LINE CONSISTS OF DATA HEADERS TO IDENTIFY THE 
VALUES TYPED OUT ON LINE THREE. THESE HEADERS ont EITHER BE 
OF THE FORM “EXPECTED” AND “RECEIVED™ DATA WILL BE 
NNEMONIC NAME OF A WORD LOCATION IN MEMORY OR REGISTERS. 

THE THIRD LINE DISPLAYS THE CONTENTS OF THE LOCATIONS 
SPECIFIED BY LINE TWO AS SIX DIGIT OCTAL NUMBERS. NOTE THAT 
ALL DATA DISPLAYED IN ANY MESSAGES ARE OCTAL NUMBERS. 

AS EXPLAINED IN SECTION S.2. SETTING SW<13>=1 WILL SUPPRESS 
THE TYPING OF THESE pee SRGES. 
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6.1.2 FLOATING POINT UNIT DATA FORMATS: 

FLOATING POINT STATUS WORD (FPS): 

BITs# OCTAL FUNCTION 
IS 100000 FER - FLOATING ERROR FLAG 

SET WHEN EITHER FIUV, FIU, FIV, FIC ENABLED 
AND APPROPRIATE EXCEPTION’ OCCURRED. 

BR
E 

BR
O 

BR
ER

A 
RR

R 

14 040000 FID - FLOATING DISABLE INTERRUPTS 
NO FP INTERRUPTS TO VECTOR 244(8) IF SET. 

13, 12 NOT USED 
11 OO4000 ~FIUV - FLOATING UNDEFINED VARIABLE INTERRUPT 

IF SET, (-0) MEMORY DATA IS ERROR 
10 002000 FIU - FLOATING INTR UNOERFLOW 

IF SET AND UNDERFLOW, SET FER, STORE ANSWER, 
EXPONENT WRONG BY +400(8) 
IF CLEAR AND UNDERFLOW, ANSWER <-- ZERO 

337 g 001000 FIV - FLOATING OVERFLOW INTERRUPT 
333 IF SET AND OVERFLOW, SET FER, STORE ANSWER, 
339 EXPONENT WRONG BY -400(8) 
340 IF CLEAR AND OVERFLOW, ANSWER <-- ZERO 
41 8 000400 FIC - FLOATING INTEGER CONVERSION INTERRUPT 
ue I SET AND “STCFI™ ERROR, ANSWER <-- ZERO, SET 

S44 IF CLEAR AND “STCFI™ ERROR, ANSWER <-- ZERO 
345 ? 000200 FD - FLOATING MODE 
346 1=DOUBLE, &4 BIT OPERANDS (4W) 
347 O=SINGLE. 32 BIT OPERANDS (2W) 
348 b 000100 FL - INTEGER MODE 
349 L=LONG, 32 BIT INTEGERS (2W) 
350 O=SHORT, 16 BIT INTEGERS (1W) 
351 5 000040 FT - ROUND/TRUNCATE MODE 
352 L=TRUNCATE RESULTS 
353 O=ROUND RESULTS 
354 4 000020 FMM - PUT FPII-E ONLY IN MAINTENANCE MODE 
320 3:0 O00017 FN-F2-FV-FC - FLOATING CONDITION CODES 

357 FLOATING EXCEPTION CODES (FEC): 

359 OCTAL ENABLE 
360 00 (NONE) (NOT USED) 
361 02 (NONE) FP OPCODE ERROR 
362 O4 (NONE) FP DIVIDE-BY-ZERO ERROR 

3 0 WFIC FP NTBGER CONVERSION ERROR 
4 1 W/FIV FP OVERFLOW ERR 

365 le W/FIU FP UNDERFLOW ERROR 
366 14 W/FIUV FP UNDEF INED-VARIABLE/’(-0) ERROR 
37 16 W/FMM = FP MAINTENANCE TRAP 

363 NOTE - IN “FEC™ CODE TYPEOQUTS IN ERROR MESSAGES ONLY THE LOW 
370 ORDER BYTE IS USED - IGNORE THE PROGRAM FLAG BIT IN THE UPPER 
371 BYTE. 
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FLOATING POINT DATA: 

IN FLOAT MODE (FD=0), IS 2-16. BIT WORDS, 32. BITS 
IN DOUBLE MODE (FO=1}, IS 4-16. BIT WORDS, 34. BITS 

FIRST WORD: THF, D MODES) 
BiS=SIGN OF AUReER (1/-, 0/4) 
B14: ‘GP=EOENT, 6 8. -BITS, FROM -128./+127. 

SECOND uBeg :O8F (BOTH b ROBES; 
BS: 90 eee ba” 16. BTS 

THIRD, FOURTH WORDS: (ONLY D MODE) 
B1S:00, BIS: 00=FRACTION, 32. BITS 

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

. 1e(WORD1-BIT<06: 00>] s(WORD2-BIT<15:00>} 

IN 0 MODE, THE COMPOSITE S6. BIT FRACTION 
IS FORMED’ BY: 

. L@(WORD1-BIT<06:00> ] #(WORD2-BIT<15:00>] 
8(WORDS-BIT< 15:00) J s{WORDY-BIT<15:00> ] 

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

RECOVERY 

RECOVERY FROM ERRORS HAS BEEN ATTEMPTED TO BE MADE AS 
AUTOMATIC AND EFFORTLESS eS POSSIBLE. HOWEVER, IN MANY CASES 
DUE TO, THE NATURE OF T PR URAM MAY NOT EVEN BE 
ABLE RUN (EG, ae THE Her Oar ING PuiNT MODULE IS IN A HUNG 
ame. T CAN NE READY STATE TO ACCEPT nw NEW FPP 
STATE, ie AT THIS BCINT SOLVING THE PROBLEM IS A DIRECT 
FUNCTION OF THE OPERATORS INGENUITY. THIS TEST SERIES HAS 

Bele TRS? cal rt? ro toe bits aiuto te 
Have BEE acEp HERS specthicaty ofiuct MD be QueNCE IN Eee 

OGRAR TO THELEMENT THIS STRATEGY TESTING THE MOST 7HASTC 
EERE NTS FIRST, PROCEEDING UPWARD IN COMPLEXITY AFTER 
ESTABLISHING THEER ORRECT OPERATION. THIS IS WHY IT IS 

THAT THE FL OAT ING POINT TEST PROGRAMS BE 
(1) RUN IN THE PRESCRIBED ORDER (2) ONLY BE STARTED AT 
THEIR BEGINNING QAODRESS SCALE 200(8)). THE PROGRAM WILL 
DISPLAY. AT AN ERROR. THE MOST PERTINENT INFORMATION RELATING 
TO THE ERROR, AND A BRIEF EXPLANATION OF THE FAILING FUNCTION. 

CAUSES 
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BEST SPAEEORES SET EPAPER ES RUG ol 
NG TO GIVEN FUNCTIONAL FAILURE. HARDWARE 

URS GFR, fecRRUTRAA MBHURE NAT BOGE UKE Ti 
KNOWN FUNCTIONAL ERRORS (AS DETECTED BY THE PROGRAMS). THIS 
IS THE INTENT UNDER WHICH THESE INSTRUCTION TESTS WERE 
DESIGNED AND CODED. 

RESTRICTIONS 

STARTING 

THE PROGRAM MUST SE STARTED AT LOCATION 200(B) ALWAYS. 

OPERATIONAL 

THERE ARE NO OPERATIONAL RESTRICTIONS. 

MISCELLANEOUS 

EXECUTION TIME 

AVERAGE EXECUTION TIME PER PASS 

MODEL SHORTEST PASS LONGEST PASS 

PDP-11/6X 20 SEC 8 MIN: 30 SEC 

POP-11/6X W/FP11-E XX SEC X MIN: XX SEC 

SEC = SECONDS / MIN = MINUTES 

SHORTEST PASS ::= NO ITERATIONS, USING SWR=(CO4O00) 

LONGEST PASS ::= 2000(10) ITERATIONS/TEST, USING SWR=(000000) 

STACK POINTER 

THE Pil K F NTER iS, Sheed 1109 ¢8) AT Pye agfRt 
IF AL RATING CORRECTLY SHOULD WLSO BE 
THE Sta? OF EACH TEST, AND At THE END OF A PASS. 

POWER FAIL 

THE TESTS MAY BE POWER FAILED AT ANY TIME. 

HIS VALUE Rt 

SPURIOUS ERROR 
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MESSAGES MAY OCCUR IF THE FAILURE OCCURRED LHILE THE F.P.U. 
WAS EXECUTING A FUNCTION, AS NONE_OF ITS REGISTERS (FPS. FEC, 

Cite veR HERE AREAS SAUHT DD TE CELE Sick PME BDTLHRES 
IMMEDIATELY AFTER POWER IS RESTORED. WHEN POWER IS RESTORED 
eRe Ate te ne THE CONSOLE AND EXECUTION CONTINUES WHERE 

NOTE THAT THE “VOLATILE” SWITCH REGISTER CONTENTS ARE SAVED 
ARNO RESTORED FROM TH: STACK IN A POWER FAIL SEQUENCE; 
ree Ore te SWITCH PUGISTER SETTINGS SHOULD NOT BE LOST OVER 

PROGRAM DESCRIPTION 

ORGANIZATION 

THESE PROGRAMS ARE ORGANIZED AS MUCH AS POSSIBLE IN A 
STRA NEAR MANNER. THE MAIN BODY OF CODF IS 
STRUCTURED AS PoLbuS 

(1) INITIALIZATION ROUTINE 
SETS UP VECTORS, TYPES HEADER, ETC. 

(2) MAIN BOOY OF TESTS 
- INCLINE TEST KOOE INLINE TEST CALLS 

(3) END eo PA Pasa Pr IS OCESSING 

(4) TEST SUBROUTINE 
SUBROUTINES CONTAINING COMMON TEST CODE 

3) OVERHEAD RUT UIBROUTINES (TYPEOUT, ETC. ) 
WHEREVER FEASIBLE COMMON SECIONS OF CODE FOR WIDELY USED 
FUNCTIONS CONDENSED INTG SUBROUTINES ar CONBERVE MEMORY. 
cH INCLUDES nor ONLY STANDRRD SERVICE (SUCH AS 

GHiCH’ PERFORM’ VERY SIMILAR Nets BUT ASD, Testing £0 ROUTINES 
(po eterot UR Pee De BAP AEXAIPLE) A SINGLE BODY OF CORE 

WITH A yaa R cist P es Dd are EACH CALL CONTAINING 
THE DATA HIS, CORE PE TEE FOR EACH INDIVIOUAL 
ete inde TH CONSTRUCTION FRG Lite ae The ROOITION/DELETION OF 
T Nont's ALSO GREATLY AND 
care’ YO'A GIVEN BOBY rice “Bee TREMENTS “en A LARGE NUMBER OF 

THE INOIVIOUAL TESTS WITHIN EACH ALSO BEEN 

SERRE? lt Gy PRRDUSURER SOREN TOFRGLR LER. Te DETECT; Oh 
TESTS BEGINS AS SIMPLY AS 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 AFTERWARDS 
EMPLOYING A PHILOSOPHY THAT THE SIMPLER THE TEST, THE BETTER 
THE RESOLUTION. ALL FUNCTIONS ARE EVENTUALLY TESTED BUT 
HOPEFULLY CST ERRORS WILL BE CAUGHT AND CORRECTED EARLY. 
MUCH DETAILED ANALYSIS OF THE SEQUENCE OF TESTS SEF ORMED 
IS PRESENTED IN SECTION 9.2. 

TEST DESCRIPTION 

THIS DIAGNOSTIC CONTAINS TESTS FOR THE FLOATING POINT 'ADO-’ 

cha baal aio HRN ee “icIRIUR 
INTERRUPTS ENAELEC DISABLED MODES’ ARE EMPLOYED. EACH TEST 
GENERATES A PAIR OF RANDOM NUMBER OPERANDS, THEN USES BOTH THE 
HARDWARE AND SOFTWARE ROUTINES TO GENERATE AN ANSWER: EACH 
SHOULD GENERATE THE SAME ANSWER (WITH A +/- 1 DEVIATION IN THE 
’LSB’ ALLOWED). FLOATING POINT ’LD-’ Bi -', *CMP-’, AND 
STATUS INSTRUCTIONS ARE ALSO USED FOR MANIPULATING ’ THE 
OPERANDS AND RESULTS. 

THE PURPOSE OF THESE TESTS IS TO EXERCISE BOTH THE DATA PATH 
AND CONTROL PORTIONS OF THE FLOATING POINT UNIT SELECTED FOR 
TESTING WITH AN 'UNLIMITED’ SUPPLY OF VARYING OPERANDS, AS 
OH NONGENTO oe ERED IN A USER/APPLICATION PROGRAM ' TYPE 

SUBROUTINE ABSTRACTS 

TRAPCATCHER 

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

WORD .+2 ;PC AFTER TRAP 
-WORD 0 PS AFTER TRAP 

PLACED AT EACH VECTOR ADORESS IN LOCATIONS 4-776(8) OF MEMORY. 
THE FIRST WORD OF EACH PAIR (“PC AFTER TRAP") POINTS TO THE 
SECOND WORD, WHICH SERVES A DUAL PURPOSE AS 

THE NEW LOADED PS (ALL ZEROS), AND (2) THE NEXT 
THSTRUCTION TO EXECUTE (O=HALT). 

TN THE VECTOR ARER WITHA PRbeR LATE: VALUES YEIE OTHERS BEING 
LEFT IN THE ST ORPCATCHER™ STATE. THUS, IF AN UNEXPECTED TRAP 
EVER. OCCURS IN THe MACHINE qT WILL BE "CAUGHT AND THE MACHINE 

NTLY HALTED. DISPLAYING THE VECTOR AOORESS # PLUS FOUR 
% IN THE RODRESS LICHTS. 

SCOPE ROUTINE - SSCOPE 
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9.3.3 

HE SCOPE ROUTINE IS ENTERED | FROM T FIRST INSTRUCTION OF 

BEN SIERLGI IR ROCHE OE DL BY PITY, PclES 
q Trend SEVERE. OF He Suites RECIGTER conf. OPT TORS. 

UPON TEMENT AT THE BEGINNING 
SETS UP cer CERTATN ve oear gone Hee it mH OC OPE CIFY THE CURRENT 

LOOPING ADORESS (FOR TTERATIONS) rH e Ot IS 

THEN Prose 0, Oe eta ERB pe OR FATEMENT OF oF Whe Nxt Tet" 
ENTERED, WHICH OE TERMINES WHETHER TO of ) LOOP BACK 
PREVIOUS TEST EG FOR TERE TTONS) OR (2) INITIALIZE FOR The 
NEXT TEST (AS DE tee IER VE). 

NTRANCE TO THE SCOPE ROUTINE JS VIA _AN “IOT" TRAP CALL 
Or eNGH LOCATION 20(8). (FROM THE SCOPE=IOT EQUATE). 

NOING UPON THE SWITCH SETTINGS (SEE S.2), CODE IS PRESENT 
To." LOAD THE FP11 MICRO AK REGISTER, LOOP ON THE CURRENTLY 
EXECUTING TEST, LOOP _ON A ect. esr, PERF ORM ITERATIONS OF 
EACH TEST SET UP ADORESSES FOR POSSIBLE LOOPING ON 
ERRORS. IMPORTANT VALUES USED IN TRIS ROUTINE ARE: 

SMXCNT - MAXIMUM NUMBER OF TTERATIONS PER TEST 

STSTNM - A COUNTER 1 atts Fine tre Ne NUMBER (1-377(8)) OF 

SLPROR - ONTATNS re AOD E55) 70. MICH THE SCOP a Ine WILE C80P, 1F THe CURRENT TEST 1 
SLPERR - Mahe SS TO WHICH RROR 

sie ee: ares WILL L 1h Sy ERROR 
HE LOOPING CN AN oRROR. OPTION IS 

CORE ED Int THE SWITCHES. SET UP BY SCOPE, 
GENERALLY WILL BE THE SAME AS SLPADR, ABOVE. 

ERROR ROUTINE ~- SERROR 

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

THE 16300 °°" GPERATORVRORITOR; RAO IRPLERENTING THE 
CONTROL FUNCTIONS FOR beast ON’ ERROR ON ERROR, AND 
LOOPING ERROR. IN ADDITION. THE Eerbe ROUTINE HAS THE 
PROVISION mo TYPE OUT. ON THe Lae TOR Se CONSOLE A MESSAGE 

BATA VA Mure TO tELe ol SE tre taue ISeE (SEE erin een 

THE CALLING MECHANISM IS SIMILAR TQ THAT EMPLOYED FOR THE 

TaSTRUR YON TS LEED” TRAPPING THROUGH LOCAT foo) (ROTE 
THE tate ; RROR 'N=ENT N). THE LOWER BYTE THE ENT 

3 CAEL OF TRANSMITTING A NUMBER FROM 0-377(8) 
WHICH WILL TERMED THE “ERROR ITEM NUMBER.” THIS NUMBER 

1
2
0
"
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652 
653 DETERMINES, WHICH ERROR en A Beenie ce sfened VALUES 
6S4 WILL BE TICULAR ERROR 

iS TEPAMTEE ELITR ale otic “ng rests Car hs 
657 INDEX THROUGH LOE one G01 mise if ie SUSE. a 
bo VALUES TO TYPE SE PROGRAM BBLE (SER FOR FURTHER DETAILS). 

b60 IMPORTANT VALUES USED IN THIS ROUTINE ARE: 

bb2 EREGO THRU REG? ~ CONTENTS OF GENERAL REGISTERS RO 
663 UR? JUST BEFORE ERROR CALL 
bb4 SERTTL - CORLLATIVE NUMBER OF ERRORS ENCOUNTERED 10 

665 SERRPC - CONTAING THE PC OF THE “ERROR” INSTRUCTION 
657 UST EXECUT 
668 SLPERR - CONTAINS THE AVORESS WHICH WILL BE LOOPED 
663 UPON FOR THE ERROR LOOPING FACILITY 

B71 9.3.1 ERROR MESSAGE TYPEOQUT ROUTINE - STYPERR 

673 THIS ROUTINE (STYPERR ENTRY POINT) Is CALLED BY THE ERROR 
674 PROCESSING POUT INE eDRSGRIBED ofl 353 3 ABOVE. ITS PURPOSE IS 
675 beat: VALUE ERROR TYPEOUT 
676 FACILITY. ime HE ROUTINE WILL, GIVEN THE INDEXING BYTE FROM 
677 THE ERROR CALL INSTRUCTION PICK U UP THE CORRECT ERROR MESSAGE 
678 VECTOR FROM SERRTB (ERROR AND TYPE OUT THE ERROR 
679 MESSAGE, DATA HEADER, AND DATA Eee on ON THE CONSOLE. 

681 9.3.5 TYPE ROUTINE - STYPE 

683 THIS ROUTINE IS THE STANDARD SYSTEM TYPEOUT ROUTINE FOR ASCII 
684 SINGLE-CHARACTER-PER-BYTE STRINGS. IT IS CALLED THROUGH A 
68S TREP INSTRUCTION WITH THE NEXT WORD CONTAINING THE ADORESS OF 
685 FIRST N THE STR _ TYPING TERMINATES WHEN AN 
687 ACE -2E 0 BYTE gER FOUND. IZONTAL TAB STOPS ARE ALSO 
bes AUTOMATICALLY PLACED. 

630 9.3.6  OCTAL NUMBER TYPE ROUTINE - STYPOC 

692 THIS ROUTINE CONVERTS THE TOP NUMBER ON THE STACK TO A 6-DIGIT 
693 Focta REPRESENTATION, AND TYPES IT ON THE CONSOLE USING THE 
694 TYPE ROUTINE $TYPE. ‘SEE LISTING FOR OPTIONS AND FURTHER 
635 DETAILS. 

red 9.3.7 POWER UP AND DOWN ROUTINES - $PWRUP ANDO SPKRON 

699 THESE TWO ROUTINES ARE ENTERED FOR THE POWER UP AND DOKN 
700 CONDITIONS. RESPECTIVELY. THE POWER DOWN ROUTINE (SPWRON) 
701 SAVES THE GENERAL REGISTERS ANDO STACK POINTER. THE POKER UP 
702 ROUTINE (SPWRUP) CORRESPONDINGLY RESTORES THE REGISTERS, STACK 
703 POINTER, ANO TYPES THE MESSAGE “POWER” WHEN POWER IS RESTORED. 
704 THE VOLATILE INTERNAL SWITCH REGISTER IS ALSO SAVED/RESTORED 

BY THIS ROUTINE. 
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9.3.8 

10. 

10.1 

10.2 

10.3 

ENO OF PASS ROUTINE - SEOP 

THE END OF PASS ROUTINE COUNTS THE NUMBER OF PASSES PERFORMED 
DINGS THE L/TYPES A MESSAGE (IF ENABLED), SETS/CLEARS THE 
T-BIT (IF ENABLED), AND ALSO INTERFACES TO ‘tHE MONITOR, IF 
PRESENT. IT ALSO OPTIONALLY LOOPS FOR A NUMBER OF SUBPASSES 
BEFORE SIGNALLING AN END OF PASS CONDITION. 

ACT/APT /XXDP 

ACT COMPATIBILITY 

THIS PROGRAM WILL RUN UNDER THE ACT SYSTEM. 

APT COMPATIBILITY 

THIS PROGRAM WILL RUN UNDER THE APT SYSTEM MONITOR. ALL 
NECESSARY SOFTWARE COMMUNICATION HOOKS ARE PRESENT. 

XXDP COMPATIBILITY 

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

.ENOR 
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001100 

.TITLE FPU ADD/SUB/NUL/DIV RANDOM EXER 
;#COPYRIGHT (C) 1976 
#DIGITAL EQUIPMENT CORP. 
; BNAYNARD, MASS. 01754 

| SPROGRAR BY DONALD NORTH 

i STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
; HPACKAGE (MAINDEC-11-DZ2QAC-C3), JAN 19, 1977. 

'SBTTL OPERATIONAL SWITCH SETTINGS 

r SWITCH OCTAL USE 

7# 1S 100000 HALT ON ERR 
-# 14 040000 LOOP ON CURRENTLY EXECUTING TEST 
tt 13 0 INHIBIT TYPEOUT 
+t le 010000 INHIBIT STAT is TYPEOQUTS 
:% i 000 INHIBIT ITERATIONS 
;# 10 ooo0CO O=BELL ON PRSS END 
Ht 1=BELL ON 
-# 9 001000 LOOP ON ERROR 
- i 8 000400 LOOP ON TEST NUMBER IN “SLPTST” 
:% l 000000 O=TEST HFP/WFEP ALTERNATELY EACH PASS 
7% 000002 J=TEST ONLY UNIT SPECIFIED IN SW<O0> 
7% 0 000002 O=SELECT HEP, IF SW<Ol>=1 
:t 000003 1sSELECT WEP, IF SW<Ol>=1 

.SBTTL BASIC DEFINITIONS 

-#INITIAL ADDRESS OF THE STACK POINTER ### 1100 ##% 
Stack= 1100 

-:BASIC DEFINITION OF ERROR CALL -EQUIV EMT,ERROR 
“EQUIV IOT, SCOPE ;;BASIC DEFINITION OF SCOPE CALL 

p AMISCELLANEOUS DEFINITIONS 
HT= -: CODE FOR HORIZONTAL TAB 
LF= 12 -: CODE FOR LINE FEED 
CR= 1S -:COOE FOR CARRIAGE RETU 
CRLF= 200 CODE FOR CARRIAGE RET UN LINE FEED 

= 177776 :: PROCESSOR STATUS WORD 
EQUIV PS. PSW 

STKLMT= 177774 ;;STACK LIMIT REGISTER 
PIRQ= 177772 ws INTERRUPT REQUEST REGISTER 
OSWR= 177570 ‘HARDWARE SWITCH REGISTER 
DOISP= 177570 + :HARDWARE DISPLAY REGISTER 

,#GENERAL PURPOSE REGISTER DEFINITIONS 
Ro= x0 ;GENERAL REGISTER 
Ri= Al GENERAL REGISTER 
Ro= “2 ; ;GENERAL REGISTER 
R3= “3 “GENERAL REGISTER 
RY= “4 :;GENERAL REGISTER 
RS= 4S -:GENERAL REGISTER 
Rb= 4.6 - + GENERAL REGISTER 
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000007 
0000 

BASIC DEFINITIONS 

DOe 
10:34 PAGE 18 

R7= “7 ;;GENERAL REGISTER 
SP= %~& ;:STACK POINTER 
PC= “47 -: PROGRAM COUNTER 

> #PRIORITY LEVEL DEFINITIONS 
Pro= 0 j PRIORITY LEVEL O 
PR1= 40 >: PRIORITY LEVEL ! 
PRe= 100 * PRIORITY LEVEL 2 
PR3= 140 5 PRIORITY LEVEL 3 
PRY= 200 73PR TY LEVEL 4 
PRS= 240 ; PRIORITY LEVEL S 
PRb= 300 > PRIORITY LEVEL 6& 
PR7= 340 - PRIORITY LEVEL 7 

-#°SWITCH REGISTER” SWITCH DEFINITIONS 
GwiS= 100000 
SWi4= 40000 
SW13= 20000 
SWie= 10000 
SWil= 4000 
SWl10= 2000 
Swog= 1000 
SWOB= 400 
SWwO7= 200 
SWO6= 100 

= 440 
SWwOY= 20 
SRO3= 10 
SWOe= 44 
SWO1= e 

-EQUIV SwWOS9 

BITIS= 
BIT14= 40000 
BITi3= 20000 
BlTle= 10000 
BITil= 4000 
BIT10= 2000 
BITO9= 1000 
BITOS= 400 
BITO7= 200 
BITO6= 100 
BITOS= 4C 
BITOY= 20 
BITO3= 10 
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C= 10 

C= 

TPVEC= 64 
PIRQVEC=240 

MED= 

RWHAMI= O22 

RFLAG= 144 
WFLAG= 344 

09-FEB-77 
BASIC DEFINITIONS 
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; #MED INSTR CODES 
76600 

E02 
10:34 PAGE 19 

RAP VECTOR RODRESSES 
;; LIME OUT AND OTHER ERRORS 
i i RESERVED ANO ILLEGAL INSTRUCTIONS 

TRACE TRAP 
: + BREAKPOINT TRAP (BPT) 
;;INPUT/OUTPUT TRAP (I0T) #*SCOPE## 
“POWER FAIL 

/ EALATOR TRAP (EMT) *#ERRORH# 
RAR TRAP 

Y KEYB VECTOR 
Ty PRINTER VECTOR 

ehh a INTERRUPT REQUEST VECTOR 

; OPCODE 

;READ WHAM 

;REAO_FLAGS 
WRITE FLAGS 

i RELOATING | POINT INTERRUPT VECTOR 
FPPVEC= 244 

i RELOATING POINT REGISTER DEFINITIONS 
Aco= , 
AC1= 4) 
ACe= ze 
AC3= 43 
ACY= “4 
ACS= yAS} 

.SBTTL TRAP CATCHER 

=0 
; FALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN, A Borate HALT” 
-*#SEQUENCE TO CATCH 
;#LOCA TON 9 CONTAIN 

LLEGAL TRAPS AND INTERR 
O TO CATCH IMPROPERLY LOADED VECTORS 
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002734 

TRAP CATCHER 

DISPREG: .WORD O ; SOFTWARE DISPLAY REGISTER 
SWREG: _.WORD O | SOFTWARE SWITCH REGISTER 
.SBTTL STARTING ADDRESS(ES) 

MP @sSTART ;; JUMP TO STARTING ADDRESS OF PROGRAM 

~SBTTL ACTI1 HOOKS 

> SERESKESRERRERESERSRRAAREAREESSRERESRRARASRSRERESAELESSRERSERES 

HOOKS REQUIRED BY ACTL1 
Sve -SAVE PC 

SENDAD ;;1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

"WORD 0 5s2)SET LOC.S2 TO ZERO 
" =$SVPC +: RESTORE PC 

'SBTTL APT PARAMETER BLOCK 
s REEER EE MERGE ERE REE ERR ERE RRR EE REE RERE EERE EERE EE 

Ser LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
(HHH HHHHHEHHEHEEEHHEHHEHEEEHEEEHEEEEEEEHEHEEHE IEE HEE ttt 

. $X=. ; SAVE CURRENT LOCATION 

.=24 iiBe! POWER Parl TO POINT TO START OF PROGRAM 
200 ;FOR APT START UP 
44 :;POINT TO APT INDIRECT ADDRESS PNTR. 
SAPTHDR ; POINT TQ APT HEADER BLOCK 
. =. §X sRESET LOCATION COUNTER 

UHHH HEHEHE HHH E HEE HHH HEHEHE HEHEHE BBE HEHEHE 
eT Up APT PARAMETER BLOCK AS DEFINED IN THE APT-POP11 DIAGNOSTIC 
INTERFACE SPEC. 

SAPTHD: 
$HIBTS: .WORD 0 ;;TWO HIGH BITS OF 18 BIT MAILBOX ADOR. 
SMBAOR: .WORD SMAIL i POEs OF APT MAILBOX (BITS 0-15) 
STSTM: .WORD 510. ; RUN TIM OF LONGEST TEST 

aN 1M; “HOR 4 BrttonAe Th tine’ c42cs) Rae A NpAce es R'E fae “AbD 
.WORD = S$ETEND- “sist sLENGTH MAILBOX-E TABLE (WORDS) 

z
e
 

AL UNIT 
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000377 

COMMON TAGS 

.SBTTL COMMON TAGS 

3g SE SE AE ME ME HE AE AE a a a a BE aa aaa aaa 

‘THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
:¥USED IN THE PROGRAM. 

21100 
SCMTAG: woRD 0 ;;START OF COMMON TAGS 

STSTNM: .WORD 0 ;:CONTAINS THE TEST NUMBER 
SERFLG: .WORD 0 : CONTAINS ERROR FLAG 
SICNT: .WORD 0 - CONTAINS SUBTEST ITERATION COUNT 
SLPAOR: .WORD 0 : CONTAINS SCOPE LOOP SS 
SLPTST: .WORD 0 ;;CONTRINS TEST NUMBER TO LOOP UPON 
SLPERK: .WORD 0 - CONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: .WORD O -- CONTAINS TOTAL ERRORS DETECTEC 
SITEMB: .WORD 0 ; CONTAINS ITEM CONTROL BYTE 
SERMAX: WORD 1 > :CONTAINS MAX. ERRORS PER TEST 

RRPC: .WORD 0 * CONTAINS PC OF LAST ERROR INSTRUCTION 
$GDAOR: .WORD 0 * sCONTAINS SS OF ’GO00’ DATA 
S$BDROR: .WORD 0 > CONTAINS SS OF ’BAD’ DATA 
$GDDAT: .WORD 0 ;;CONTAINS 'GOOO’ DATA 
SBDDAT: .WORD 0 > CONTAINS “BAD” DATA 

- WORD : ; -RESERVED--NOT TO BE USED 

SAUTOB: .BYTE O » :AUTOMATIC MODE INDICATOR 
SINTAG: BYTE G ;: INTERRUPT MODE INOICATOR 

Suh: .WORD DSWR ;: ADDRESS OF SWITCH REGISTER 
DISPLAY: .WORD ODISP ;;RODRESS OF DISPLAY REGISTER 
$TKS: 177560 -: TTY KBO STATUS 
$TKB: 177S6e ;; TTY KBO BUFFER 
STPS: 177564 ;; TTY PRINTER raTUs G. ADORESS 
$TPB: 177566 >: TTY PRINTER FE G. ADDRESS 
SNULL: .BYTE 0 > sCONTAINS NULL CHARACTER FOR FILLS 
SFILLS: .BYTE e ::CONTAINS & OF FILLER CHARACTERS REQUIRED 
SFILLC: .BYTE le ;: INSERT FILL CHARS. AFTER A “LINE FEED” 
STPFLG: .BYTE 0 - "TERMINAL AVAILABLE” FLAG (BIT<07>=0=YES) 
STIMES: ;:MAX. NUMBER OF ITERATION 
SESCAPE:0 * ESCAPE ON ERROR RODRESS 
§BELL: .ASCIZ ¢(207><377><377> ;;CODE FOR BELL 
SQUES: .ASCII 77 ; QUESTION MARK 
SCRLF: .ASCII «15> > :CARRIAGE RETURN 
SLF: -ASCIZ «le -- LINE FEED 
+ JHHIHGHHHE HEHEHE HHHBHIHI HH HHHHIHEHEHHEHHG HEH: 

'SBTTL APT MAILBOX-ETABLE 

T° jlalaelailalleleelallelaelelelelalelaileieleiaileieeiaieieiaeiaiaelaeieleiiabiebaihiehiahiaiieiaila 

EV 
SMAIL: - RPT MAILBOX 
SMSGTY: .WORD AMSGTY ;;MESSAGE TYPE CODE 
FATAL: WORD AFATAL ;;FATAL ERROR NUMBER 

: .WOR ATESTN ;;TEST NUMBER 
SPASS: .WORD APASS  ;;PASS COUNT 
SDEVCT: .WORD ADEVCT ;;DEVICE COUNT 
SUNIT: .WORD AUNIT ~~ ;;170 UNIT NUMBER 
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1001 001216 oo0000 $MSGAD: .WORD AMSGAD ;; MESSAGE ADDRESS 
1002 OO0l22e0 00000 SMSGLG: .WORD AMSGLC ;;MESSAGE LENG 
1003 ODl2e2 SETABLE: : APT Coe RENGENT TABLE 
1004 001222 000 SENV: .BYTE ENV :: ENVIRONMENT BYT 
100S O0le23 000 SENVM: [BYTE AENVM ;:ENVIRONMENT MODE BITS 
10068 OOl2e°e% oconoo SSWREG: :WORD ASWREG ;:APT SWITCH REGISTER 
1007 001226 900000 SUSWR: .WORD AUSWR :;USER SWITCHES 
1008 001230 o00000 SCPUOP: :WORD ACPUOP ::CPU TYPE, OPTIONS 
1009 .* BYTS 15-11=CPU TYPE 
1010 :# 11/04201, 11/0S=02, 11720203, 11/40=04, 11/4S=05 
1011 x 11/70=06,PD0=07, 0=10 
10le i BIT 1O0=REAL TIME’ CLOCK 
1013 te BIT S=FLOATING POINT PROCESSOR 
1014 i QIT @S=MEMORY MANAGEMENT 
1015 001232 SETEND: 
1016 MEXIT 
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ERROR POINTER TABLE 

ERROR POINTER TABLE 

aN hare THE INFORMA MATAON. FOR EACH ERROR THAT C pe CuR. 
ON i BY HE INDEX NUMBER FOU N 

ON SITEMB. THIS NUMBER INOICATES WHICH ITEM IN THE crete. IS PERTINENT. 
IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC 
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

EM i; POINTS TO THE ERROR MESSAGE 
OH “POINTS TO THE DATA HEADER 
DT POINTS TO THE pare 

"NOTE: ERROR ieee TBeLE (SERRTB) Figo Be BEEN MODIFIED, 
E SERRTYP ROUTINE FOR 1% STRUCTURE 

DOFPDA.P11 09-FEB-77 10:32 

1017 .SBTTL 
1018 
1019 OO0l23e SERRTB: 

iB, tH s, iB if 

10S 
1023 + LOGATTO 
1024 :#NOTEL: 
102S : #NOTE2: 
1026 
1027 tt 
1028 ,# 
1029 # 
1030 3% 
16 

1033 OOle32 032574 033eS4 O33544 EMVOO0L: 
1034 O01e40 O00000 c00000 a00000 
1035 O001e4%6 Q00000 o00000 000009 

ipa? bi oee 4 44 ~EMVO0e Ow : 
13a Bolse4 Geo8e8 88080 Baa800 
1039 OOle7e g00000 o00000 000000 
1040 001300 9o00000 
1041 001302 032636 0332S4 033544 EMVOO3: 
1042 001310 Q00000 o000ce 900000 
1043 001316 Q00000 o00000 900000 
ae 001324 000000 

1046 001326 900000 oocoooog EMVOO': 
1047 0013394 900000 O000N0 000000 
1048 001342 000000 oo0000 
108 001350 000000 

1051 O013Se O32e34S 033270 033564 EMVOOS: 
10Se 001360 033672 033702 000000 
10S3 001366 000000 o00000 000000 

Bie Soe 7 Cnt (ee Golaod Gaseue Geaeee BApeoe 
10S7 OO1412 QO0000 dgo0000 020000 
1058 001420 Q00000 
1089 14 323; ( 4 EMVOO7: 
1060 14 { 0 
1061 14 
1062 001444 000000 
1063 OO1446 032375 033326 033576 EMVOIO: 

ie BES bee Gos Be 
1066 eartiaa ( 
1067 OO1472 O324eS 033270 033564 EMVOLI: 
1068 01 033672 033702 000000 
1069 00} o0o0ce00 000000 000000 
1070 001514 900000 
1071 QO1SIE O3e4eS 033326 033576 EMVOle: 
1072 O001Se4% 033642 033656 000000 

*HORD ERI. DHA, OTA,0,0,0,0,0,0,0 ;ADOF = 

-WORD EMK,DHA,OTA,0,0,0,0,0,0,0 ;SUBF # FPS ERRORS 

-WORD EML,DHA,OTA,O,0,0,0,0,0,0 ;MULF = ® 

-WORD 0,0,0,0,0,0,0,0,0,0 ; (UNUSED ) 

-WORD €ME,DHB,OTD,LOF,HIF,0,0,0,0,0 ;ADDF * 

-WORD €ME,OHC,OTE,LOD,HIO,0,0,0,0,0 ;ADDD * 

WORD EMF,OHB,OTOD,LOF,HIF,0,0,0,0,0 ;SUBF *% 

.WORD EMF,OHC,NTE,LOO,HID,O,0,C,0,0 ;SUBD # RESULT ERRORS 

-WORD EMG,OHB,OTD,LOF,HIF,0,0,0,0,0 ;MULF # 

-WORD EMG,OHC,DTE,LO0,HIO,0,0,0,0,0 ;MULD # 
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090000 

{ 70 PRES on3e79 
000000 

033326 
033656 
000000 

£00000 

033564 
000000 
000000 

033576 
000000 
000000 

033620 
000000 
o0c000 

3544 
0000 

ooc009 
033544 
o00000 
ooocoa 
033544 
o00000 
oo0000 
033544 
o00000 
oocc0o 
033544 
000000 
000000 

033552 
000000 
000000 

033552 
000000 
000000 
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10:34 PAGE 24 
ERROR POINTER TABLE 

EMVO13: 

EMVO14: 

EMVO1S: 

EMVO16: 

EMVO17: 

EmMvOe0: 

EMvOe!: 

EMVOee: 

E. 2! 

EMVOeY: 

EMVOeS: 

EMVO2b: 

EmNVOe7: 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

EMH, OHB,OTO,LOF,HIF,0,0,0,0,0 

EMH,OHC,OTE,LOO,HIO,0,0,0,0,0 

EMI,OHD,OTF,0,0,0,0,0,0,0 

EMM, DHA,OTA,O,0,0,0,0,0,0 

EMN,OHA,OTA,0,0,0,0,0,0,0 

EMO,OHA,OTA,0,0,0,0,0,0,0 

EMP ,DHA,DTA,0,0,0,0,0,0,0 

EMQ,DHA,DOTA,0,0,0,0,0,0.0 

EMR, OHE,OTB,0,0,0,0,0,0,0 

EMS, OHE,078,0,0,0,0,0,0,0 

EMT, DHE ,07B,0,0,0,0,0,0,0 

EMU, OHE,0T8,0,0,0,0,0,0,0 

EMV,OHE,0T8,0,0,0,0,0,0,0 

; ILLEGAL FPP TRAP 

;DIVF 

; 9000 

; SUBD 

;MULD 

;O0IVD 

; ADDF 

; SUBF 

; MULF 

;DIVF 

; ADDO 

re
 

*«
 

-
 

FPS ERRORS 

FEC/FEA ERRORS 
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Pll O9-FEB-77 10:32 ERROR POINTER TABLE 

Be 4e eat 0335Se ENMVO30: .WORD EMW,DHE,OTB,0,0,0,C,0,0,0 SUBD * Gesise Gatias RBSREE GEEEGE EPvO90: WORD EML,ONE,OTE,D,0,0,0,0,000 
pos be QO00000 
basi 7e 033202 033503 033552 EMVO31: .WORD €&Mx,OHE,OTB,0,0,0,0,0,0,0 ;MULD # 
O0e200 000000 000000 000000 
002206 000000 0000G0 

ry EmvO32: .WORD EMY,DHE,OTB,O,0,0,0,0,0,0 ;DIVD 

EMVO33: .WORD €&MA,DHA,OTA,O,0,0,0,0,0,0 ;F-MODE EXERCISER % FPS 

EMVO34: .WORD &MB,DHA,CTA,O,0,0,0,0,0,0 ;D-MODE EXERCISER # ERROR 

EMVO3S: .WORD EMC,DHB,OTO,OPIF,OPeF , OP3F, OPYF , OPSF , OP6F ,0 ;F-MODE EXERCISER # RE 

EMVO36: .WORD &MD,OHC,DTE,OP1D,0P2D,0P30, OP40, OPSD, OP6&D,0 ;0-MODE EXERCISER # 

.SBTTL PROGRAM DEFINED COMMON TAGS 
; #VARIABLES 
FPS: “WORD 60 ;FPS STORED HERE AFTER STFPS 
FEC: “WORD OO iFEC STORED HERE AFTER R gt! 

EBB Apc: at OLD Be OREO eRe are eR Fhap 
FPPOPS: - WORD 0 jQLD PS SAVED HERE AFTER TRAP 

XPPER; “ORD e iBroec TED FEA 
FPS: 0 WARE FPS 

SFEC: .WORD O SOFTWARE FEC 
$FEA: .WORD 0 SOFTWARE FEA 
ANSI: .WORD 0,0,6,0 ‘HARDWARE FLOATING POINT ANSWER 

ANS2: .WORD 0,0,0,0 ;SOFTWARE FLOATING POINT ANSWER 

LONUM: .WORD 027005, 104552, 111730, 000555 ;RANDOM EXERCISER OPERAND LONUM 

166330 007025 HINUM: .WORD 102337, 166330,007025,0215S3 RANDOM EXERCISER OPERAND HINUM 

030712 105726 OPI: .WORD 175463,030712, 105726, 124064 



— 
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DQFPOA.Pi!  O9-FEB-77 10:32 PROGRAM DEFINED COMMON TAGS 

1185 OO24S& 156607 002361 070707 OPe: .WORD 156607, 002361 ,070707, 061111 
118 OOC44 O61111 
1187 bb 003505 134261 062451 OP3: .WORD 003505, 134261, 062451, 052525 EXTRA RANDOM OPERANDS 

1189 7% Opsaee 1234S6 LLL111 OPY: -WORD 102466, 123456, 111111, 101010 : 
1190 O0eSO4Y 101010 
1191 002506 076103 000346 060612 OPS: .WORD 076103, 000346 , 060612, 125252 : 
1192 O02S514 125252 
1193 000516 O44100 112400 177777 OP6: .WORO 044100, 112400, 177777, 000006 : 
1134 002524 000006 

1196 -AODED COUNTERS FOR TRACING WHERE WE'VE BEEN 
1197 002526 000000 ApocoO: .WORD O s TOTAL NUMBER x 
1198 002530 000000 ADOC1: {WORD OO A=0, Bad x 
1199 002532 9000000 2: :WORD 0 “ASO, B= # 
1200 002534 000000 ADOC3: :WORD O "AsO, B=0 * FOR 
1201 002536 O00000 : . WORD O ;NO QHIFT REQ’D * AOD 
le02 0020540 000000 ADDCS: {WORD O : OVERFLOW # ND 
1e03 O0eS4¥2 000000 ADOCE: WORD O OVERFLOW, ENABLED # SUBTRACT 
1204 002544 000000 ADDC7: .WORD O * UNDE RF LOW x 
120s 002546 000000 AD0CB: ZWORD O : UNDERFLOW, ENABLED ri 

1207 oO02SSO oD0000 MULCO: .WORD O ; TOTAL NUMBER Pi 
1208 002552 000000 MULCi: :WORD O A=0 AND/OR B=0 x 
1209 O02S54 000000 MULC2: .WORD O : OVERFLOW # FOR 
1210 002556 000000 MULCS: WORD ‘OVERFLOW, ENABLED # MULTIPLY 
1211 002560 o00000 MULCH: -WORD O : UNDERF LOW x 
lele 002562 000000 MULCS: (WORD O :UNDERFLOW, ENABLED * 

1214 002564 000000 OIVCO: .WORD O . TOTAL NUMBER Pi 
1215 O02S66 000000 OIVvClL: [WORD 0 NUM A=0 # 
1216 00eS70 000000 OIvGe: [WORD O ;DEN B=0 # FOR 
1217 002572 O00000 OIVC3: {WORD O * OVERFLOW # DIVIDE 
1218 002574 000000 OIVC4: ZWORD O OVERFLOW, ENABLED z 
1219 002576 O00000 OIVCS: .WORD O : UNDERFLOW % 
1220 002600 o00c00 OIVCb: IWORD O UNDERFLOW, ENABLED * 

leze -#REGISTER CONTENTS, AT ERROR, STORED HERE 
1223 002602 900000 EREGO: .WORD OO 
1224 000604 000000 EREG1: WORD O 
1225 002606 9000000 EREG2: .WORD O 
1226 0020610 O00000 EREG3: .WORD O 
1227 O0ebl2 o00000 EREGY: :WORD 0 
1228 002614 00000 EREGS: .WORD O 
1229 O0e616 000000 EREGS: .WORD O 
1230 002620 000000 EREG7: .WORD O 

1232 -¥MESSAGES FOR BEGIN PROGRAM/START OF PASS 
1233 005015 005012 O4211S AGNMES: .ASCII ¢15><12><12><12)"MD-11-DQFPD-A...” 
12394 000630 030455 026461 OSOSO4 
$235 050106 SOY 027101 
1236 O0Cb44 027056 
1237 OO0Cb4 042120 026520 030461 -ASCIZ “PDP-11/6X F.P.U. ADD/SUB/MUL/DIV EXERCISER" <15><12> 
1238 002654 033057 020130 027106 
1239 O02b62 027120 027125 O40440 
1240 002670 O42104 051457 041125 . 



MOe2 
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DQFPDA.P1i 10.32 

002676 
002704 
002712 
002720 

oue7 38 

09-FEB-77 

042057 
042530 
0S110S 

0S1S01 

PROGRAM DEFINED COMMON TAGS 

NWPAS1: .ASCIZ <15)<12>"PASS 8” 
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001223 

001146 

000244 

START OF PASS ROUTINE 

.SBTTL START OF PASS ROUTINE 

.EVEN ;START ON AN EVEN BOUNDARY 

Tailed +1‘ alt ++ laaillahlailabiel +27 hate aS a ast fs 
SEMBLE ALL RELATIVE REFERENCES AS ABSOLUTE 

,  AEGEEEEGUOCUAUGGSESSUBSESOAGEAGAGRRSGSS00500050000080050000003 

START: 
.SBTTL INITIALIZE THE COMMON TAGS 
;;CLEAR THE COMMON TAGS (SCMTAG) AREA 

NOV SSCNTAG, Ré -;FIRST LOCATION TO BE CLEARED 
CLR LR6)+ St CLEAR MEMORY LOCATION 
CMP @SWR,R& ;;DONE? 
BNE 6 .;LOOP BACK IF NO 

STACK, SP ‘SETUP THE STACK POINTER MOV 
js INITIALIZE A FEW VECTORS 

MOV SSSCOPE SBIOTVEC ;;I0T VECTOR FOR SCOPE ROUTINE 

HOV bea aulgTvec te i CEWRL 7 VECTOR FOR ERROR ROUTINE 

NOY Hine aurneevec  UeveL VECTOR FOR TRAP CALLS 
SL PRaevECes; CEVEL 

nov SEPM, SEPURVEC POHER 7FAILURE VECTOR 

MOV Peet seoret sieves 7 YEB no-oF PROGRAM COUNTER 

ete Sites  LEAAPEE ceo ON ERROR AODRE SS 
MOV #1, SERMAX ALLOW ONE ERROR PER 
ay s. » SLPROR ji INITIALIZE THE THE LOOP OP AOGRESS_FOR SCOPE 

HLT A SA a wale NLS © 
NOV Se gw HEARVEC Hands BRR isuare SWICH REGISTER 

CHP eae gion TTD TO TREPERENCE HARDWARE SiaR 
BNE :>BRANCH IF NO TIMEOUT TRAP OCCURRED 

vs T SWR IS NOT = -l 
BR 65S 1 BRANCH IF NO TIMEOUT 

64S: Ov #655, (SP) -SET UP FOR TRAP RETURN 

65S: MOV POINT TO SOFTWARE SWR 
MOV StsPReG, DISPLAY 

66S: MOV SP)+,a8ERRVEC ;;RESTORE ERROR VECTOR 

CLR $PASS > CLEAR PASS COUNT 
BITB BsAPTSIZE, SENVM i Near USER SI UNDER gPT 
BEQ 67$ NES USE NON-APT SWITC 

475 MOV #SSWREG, SHR NO, USE APT SWITCH RECISTER 

-SET UP FPP UNEXPECTED TRAP CATCHER - ------ - 
MOV #FPPILT, a#FPPVEC ;NEW PC AT FPP TRAP 
CLR aaFppvet+e *NEW PS AT FPP TRAP 
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175830 

022106 

B03 
006) O9-FEB-77 10:34 PAGE 29 

NITIALIZE THE COMMON TAGS 

#CLEAR COUNTERS FOR TRACING INFO 
hov #ADDCO, RO FIRST LOCATION TO CLEAR 

826 Rl :26(8) WORDS 
we (ROS¢ *CLEAR AND BUMP 
S08 Ri, 2s :00 AGAIN 

TYPE —_, BGNMES -ID MESSAGE AT START 

SOLA SILASITITTAALAALAAATATIATATAVAAAATAAAAAA IAD 

MESSAGE ON WHETHER OR NOT HFP UNIT IS PRESENT 

MED RiWHAM I sWHAMI INTO RO 
BIT bBITOY, RO "IS THERE A HEP UNIT ? 
BEQ 708 NO, BR 
TYPE 68S SINOICATE FP11-E PRESENT 
BR NEWPAS GO FOR ASS INIT 
TYPE 69S ; INDICATE NO FP11-E 
QR NEWPAS -GO FOR SUBPASS INIT 

-ASCIZ §=¢1S)¢12>"# FPLI-E HFP UNIT PRESENT #°<15><1e) 

-ASCIZ =¢15><412>"# NO FPLI-E HFP UNIT - ALL TESTS WFP ONLY #°°1S><le> 

. EVEN 

SFOLISTISLAILAILATALI ATLA TT IATAD LATTA ATTA OLAS APTIAA ELAS LASS 

«SG ME SESE AE SEE HE AE AE SE HE a a a a a a a a HE 
;NEW PASS ENTERS HERE 

PPT Ror U1 ra hae 

NEWPAS: MOV aSTACK, SP RESET STACK PTR 

BIT 881712, aSWR s INHIBIT STATUS TYPEOUTS ? 
BNE SUBPAS :BR IF YES 
CMP SENOCT, SEOPCT ‘TIME FOR A MESSAGE ? 
BNE SUBPAS =NO, NOT YET 

TYPE NMPAS | “PASS a 
MOV $pass, -(SP) jPASS COUNT INTO . 
INC (SP) 1-N RANGE 
TYPOS TYPE OCTAL 
BYTE + 6 DIGITS, NO LEADING ZEROS 6,0 

TYPE —, $CRLF END THE LINE 
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0000ee 
000020 

000144 

ooco0e 

000001 

010000 

010000 
000344 

010000 

032136 

032144 
001102 

CQO3 
006) O9-FEB-77 10:34 PAGE 30 
TIALIZE THE COMMON TAGS 

5g MARAE AEE EAE HE AE HE AH a a a a aE 
;NEW SUBPASS ENTERS HERE 

AP TITiTititiriiiiiititiitiiiititiitiireletiiielererege ering rod 

SUBPAS: MED RWHAMI GET WHAMI INTO RO 
BIT BBITOY, RO -LsHFP PRESENT, O=NO 
BEQ 20$ -IF NO HEP, TEST WARM ONLY 

MED ,RFLAG -GET FLAGS INTO RO 

BIT #SWO1, aSWR -SWO1: 1=HFP OR WEP TEST ONLY 
BEQ 1$ : O=ALTERNATE HFP/WFP PER PASS 

BIT #SWOO, ISWR -SWOO: 1=WFP ONLY 
BEQ 2s O=HFP ONLY 
BIC #81712, RO “CLEAR HEP ENABLE FLAGS» FOR WFP 

2s: BIS #81T12,R0 :SET HEP ENABLE FLAG<S> FOR HFP 
38: MED , WELAG “REWRITE FLAGS 

18: BIT #81T12,R0 -TEST WHO'S ENABLED: HOT, WARM 
BEQ 20S -SET APPROPRIATE HEADER: 

198: MOV BASCHOT , HOTWRM :"HOT: * 
BR 21s ; 

20S: MOV BASCWRM, HOTWRM -"WARM: ” 
21s: CLR STSTNM “ALL DONE, RESET TEST NUMBER COUNTER 
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1406 

005737 
100014 
170337 

023737 
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104023 

023737 
001401 
104023 

173702 
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001416 

174237 
162737 
005637 

O9-FEB-77 10:32 

003712 
007400 

002406 
000001 
002406 

002376 
002400 

001110 

002400 

002402 

002404 

002410 

T1 

STEST 1 EXERCISE ADOF, ALL INTERRUPTS ON, ROUNDING MODE 
jjtteeeeeeeenaesSasekeereneeheeeterianeaees nae benrnenbeeeetenay 

MOV BARETL EXPFEA =; ADDR OF INSTR BEING TESTED 
MOV BOU7400,SFPS § :SET IE BITS IN FORTRAN ANSWER 
CLR 5 C CLR FORTRAN FEC 
CLR FEA LR FORTRAN F 
CLR FPS -CLR FPU FPS BUFFER 
CLR FEC “CLR FPU FEC BUFFER 
CLR FEA -CLR FPU FEA BUFFER 
JSR PC RANOL2 ; GET RANDOM INPUT DATA 
.WORD LONUM, HINUM 
JSR RY SPOLSH jENTER POLISH MODE 
SPUSH ,LONUN ;PUSH 2 WORDS ON STACK (LONUM) 
SPUSH | HINUM “PUSH 2 WORDS ON STACK (HINUM) 
$ADD ADDRESS OF FORTRAN ADD 
SPOPX  ,ANS2 *POP 2 WORDS AND EXIT POLISH MODE 

MOV SFPS_RO ;DISPLAY FLOATING POINT STATUS 
LOFPS #8040000 “LOAD FPS, INTERRUPT DISABLE 
LOF LONUM, ACO OAD ACO’ WITH A RANDOM NUMBER 
LOF HINUM AC 1 “LOAD ACi WITH A RANDOM NUMBER 
LOF ANS2 AC3 "LOAD AC3 WITH THE SUM 
LOFPS 8007400 TURN INTERRUPTS ON 
MOV 8. +6, SLPADR "RESET LOOP ADDRESS 

5 Mae ME AE aE a AE AE Sa HEE EE EE EER A EERE REE EERE EEE 

LOF aco, ace ; LOAD aco. INTQ ace 
ARETI: RODE ACL AC2 i800 ac] BY ace 

STFPS oF STORE FLOATING POINT STATUS 
CMP FPS, SFPS CHECK FPS 
BEQ AERRI “BRANCH IF OK 
STF AC2, ANS! :SAVE FPU ANSWER 
ERROR 1 FPS ERROR 

AERRI: TST SFPS ;ERROR BIT SET ? 
BPL ATST1 *NO, DONT GET FEC/FEA 
STST FEC “YES, CHECK STATUS 

CMP FEC, SFEC “CHECK THE FLOATING EXCEPTION CODES 
BEQ 1S ?BRANCH IF OK 
ERROR 23 “FEC IS WRONG 

1S: CMP FEA, SFEA CHECK FLOATING PC 
BEQ aTst! ‘BRANCH IF OK 
ERROR 23 “WRONG ADORESS IN FEA 

ATST1: CMPF § AC2,AC3 “COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC *COPY FLOATING CONDITION CODES 
BEQ RENO! ANSWERS CHECK 
- COMPENSA ate £0 FOR FORTRAN tNACCURACI 
STF “SAVE FPU ANSWER 
SUB A‘ ANS; #2 :DECREMENT FPU ANSWER 
SBC ANS! 

DO3 
OS-FEB-77 10:34 PAGE 31 

EXERCISE ADDF, ALL INTERRUPTS ON, ROUNDING MODE 

5, Ob OE 0b 98 a aE aE aE a aE a a A a a a a aa a aa aaa aaa 
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o040e0 
O04024 

004034 

004036 

09-FEB-77 

173737 
179000 
001403 
174237 
10400S 

005037 

10:32 

002406 

002406 

002362 REND: 

EQ3 
O9-FEB-77 10:34 PAGE 32 

EXERCISE ADDF, ALL INTERRUPTS ON, ROUNDING MODE 

CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN 
CFCC : COPY pLoaTiNe CONDITION CODES 
BEQ AEND 1 BRANCH IF 0 
STF AC2,ANS1 :SAVE FPU ANSWER 
ERROR 5S :FPU AND FORTRAN DISAGREE 

CLR FPS :CLR FPU FPS BUFFER 
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162737 
005637 
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002362 
002362 

002406 

002400 

002364 

002364 

002366 

002406 
000001 
002412 

FPU ROO PSUR /MuL COTY RANDOM EXER NACY11 27( 1006) 
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002376 

001110 

002400 

002402 

002404 

002414 

FOS 
OS-FEB-77 10:34 PAGE 33 

EXERCISE RODD, ALL INTERRUPTS ON, ROUNDING MODE 

«bab Ab a ab ab gE AE ab Ab A a 4 9 0 9 a A a a a a a a aaa ak 
i brest ro EXERCISE ADOD, ALL INTERRUPTS ON, ROUNDING MODE 
; PEP AP EAEReeHHHEAAHinneaadasannaneseneaneeeeteneeeeneeeeriess 

MOV BARE Te EXPFEA ‘err OF INSTR BEING TESTED 
MOV #007600, SFPS TS IN FORTRAN ANSWER eR SPEC ER PbathaR Pec 
CLR SFEA CLR FORTRAN FEB 
CLR FPS -CLR FPU FPS BUFFER 
CLR FEC -CLR FPU FEC BUFFER 
CLR FEA -CLR FPU FEA BUFFER 
ISR PC RANDLY ; GET RANDOM INPUT DATA 
-WORD = LONUM HINUM 
JSR RY $POLSH ENTER POLISH MODE 

USH  ,LONUM USH 4 cK (LONUM ) 
Hart “uot ; PU HY HORRe ah aTak ACK (H? aie 
$ADD ADORESS OF FORTRAN AD 
SPOPX ,ANS2 ‘BOP 4 WORDS AND EXIT SOLISH MODE 

MOV SFPS_RO “DISPLAY FLOATING POINT STATUS 
LOFPS #8040200 “LOAD FPS, INTERRUPT DISABLE AND FD 
LDO LONUM, ACO “LORD ACO'WITH A RANDOM NUMBER 
Loo HINUM | AC 1 ‘LOAD ACL WITH A RANDOM NUMBER 
LOD ANS2 AC3 "LORD AC3 WITH THE SUN 
LOFPS 8007600 TURN INTERRUPTS ON 
MOV #8. +6, SLPAOR RESET LOOP ADDRESS 

; KHAKSSKSSSSRERSSRKEKARAAEL RSSERESRERERSRSRESRARRAAESREREREE EES 

LDO aco, ace -LOAD ACO INTO AC2 
ADDD = ACL ACe “ADD AC] BY AC2 
STFPS FPS’ ; STORE FLOATING POINT STATUS 
CHP FPS SFPS > CHECK FPS 
BEQ AERR2 “BRANCH IF OK 
STO AC2, ANS! - SAVE FPU ANSWER 
ERROR 17 FPS ERROR 

TST S$FPS -ERROR BIT SET ? 
BPL ATSTe -NO, DONT GET FEC/FEA 
STST FEC “YES, CHECK STATUS 

CMP FEC, SFEC -CHECK THE FLOATING EXCEPTION CODES 
BEQ 1S “BRANCH IF OK 
ERROR 27 *FEC IS WRONG 

CMP FEA. SFEA CHECK FLOATING PC 
BEQ atste ‘BRANCH IF OK 
ERROR 27 :WRONG ADDRESS IN FEA 

CMPD  AC2, #23 COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC : COPY FLOATING CONDITION CODES 
BEG AEND2 "ANSWERS CHECK 
- COMPENSATE FOR FORTRAN tNACCURACIES. 
$10 Ace .A SAVE FPU ANSWFR 
SuB #1 ANS +6 -DECREMENT FPU .NSWER 
SBC ANS1+4 
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PDA.P11 09-FEB-77 10:32 Te EXERCISE ADDO, ALL INTERRUPTS ON, ROUNDING MODE 

1 004304 7 pat SBC ANS 1+2 
l 004310 7 406 SBC. ~ ANSI 
1810 004314 173737 002406 CMPD ANSL,AC3 ;CHECK ANSWERS AGAIN 
1511 QOO4320 170000 CFCC : COPY FLOATING CONDITION CODES 
1 1s pauses 14Q9 BEQ RENDe BRANCH _IF 
1$1 174227 002406 STO AC2, ANS1 ;SAVE FPU ANSWER 
1514 004330 104006 ERROR 6 ;FPU AND FORTRAN CISAGREE 
1515 
1218 CO4332 005037 002362 AENDe: CLR FPS ;CLR FPU FPS BUFFER 
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PDA.P11  O9-FEB-77 10:32 13 EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

1518  SREREKASESEESASESERESELEAESESERESERERSESSERRRRSESRSRRSSSSSSESES 

1519 TEST 3 EXERCISE ADOF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
1S20 WTTTTTTTTTIT TTT TTT TTT TTT ee 

pel DON3% 000004 té13: SCOPE 
1 012737 OO4472 002376 MOV #ARET3.EXPFEA  ;AODR OF INSTR BEING TESTED 
1523 OOM 0'°7 po4400 002400 MOV agg440d, SFPS ss SET IE BiTS IN. FORTRAN ANSWER 
15a DonsH Oe CLR :CLA 
1 002404 CLR SFEA “CLR FORTRAN FEA 
1526 004364 005037 362 CLR FPS -CLR FPU FPS BUFFER 
15827 004370 005037 364 CLR FEC ‘CLR FPU FEC BUFFER 
1528 004374 005037 002366 CLR FEA “CLR FPU FEA BUFFER 
1529 004737 023414 JSR PC RANDL2 ; GET RANDOM INPUT DATA 
1530 002426 002436 -WORD LOAUM HINUM 
1531 OO4410 004437 023550 JSR RY, SPOLSH ENTER POLISH MODE 
1532 OO4414 O23S62 O0e426 $PUSH  , LONUM i PUSH 3 WORDS on era (LONUM) 
1533 OO4420 023562 000436 SPUSH ) HINUM ; PUSH TACK CHINUM) 
1534 OO4424 023640 $ADD ADDRESS OF FORTRAN AD 
1535 OO4426 023612 O02416 SPOPX  ,ANS2 ‘BOP 2 WORDS AND EXIT POLISH MODE 

1537 OO4432 013700 002400 MOV SFPS, RO j DISPLAY FLOATING POINT STATUS 
1538 OO4436 13? 000 LOFPS #040000 : LOA + ERR PT DISABLE 
1539 004442 «172437 ob LOF LONUM, ACO ‘LOA OM NUMBER 
1S40 OO4N46 172537 0020436 LOF HINUM’ ACL ; LOAD RCI WITH A RANDOM NUMBER 
1541 OO44S2 172737 O02416 LOF ANS2, AC3 LOAD ACI WITH THE SUM 
1542 OO4456 170127 OO44OO LOFPS #004400 ‘TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
1543 OO4462 012737 OO4N7C 001110 NOV #.+6, SLPADR RESET LOOP ADDRESS’ 

iee ; RERSSREERESESRSAREEASRESRSSERSRERREERRRRRRERERSERELE RASS RERES 

1547 OO4470 172600 LOF ACO, AC2 ;LOAD ACO INTO AC2 
1548 OO4472 172201 ARET3: ADDF ACL‘ ACe ADD ACL BY AC2 
1549 OONH74 170037 002362 STFPS FPS’ STORE FLOATING POINT STATUS 
1550 OO4SO0 023737 002362 002400 CMP FPS SFPS CHECK FPS 
1551 004506 001403 BEQ aTst3 BRANCH IF OK 
1552 OONS10 174237 002406 STF AC2,ANS1 i save LPB FPU ANSWER 
1553 004514 104001 ERROR 1 RROR 

1585 004516 173702 ATST3: CHPE AC2,AC3 jCOMPARE FPU ANSHER TO FORTRAN ANSWER 

iees Geuese boats SES’ ENDS ROBY FLOBTING 
1558 i COMPENSATE FOR FORTRAN INROCURACIES. 
1559 OO4S24 174237 002406 eter ANS 1 SAVE FPU ANSWER 
1560 004530 162737 000001 oO2410 Sug a CANeT #2 i BECREMENT FPU ANSWER 
1561 004536 005637 002406 SBC ANS} 
1562 OO4NSH2 173737 O00cC406 CMPF ANS, ACB CHECK ANSWERS AGAIN 
1563 OO4546 170000 CFCC ‘COPY FLOATING CONDITION CODES 
1564 004550 001403 BEQ AEND3 BRANCH IF OK 
1565 OO45S2 174237 O02406 STF AC2, ANS! SAVE FPU ANSWER 
1566 OO4556 104005 ERROR S "FPU AND FORTRAN DISAGREE 

1568 OO4S60 005037 002362 GEND3: CLR FPS -CLR FPU FPS BUFFER 



FPU ADD /SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 
DOF PDA.P11 O9-FEB-77 10:32 

1$70 

012737 

17127 

004720 002376 

00436 
92416 
004600 
004716 001110 

002400 

002414 

002406 

002362 

I03 
09-FEB-77 10:34 PAGE 36 

T4 EXERCISE ADDO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

5 M6 Ae SE SE 0 AE AE SE EE a a HA 0 a a a a a 0 a 

TEST 4 EXERCISE ADOD, OVERFLOW PNO UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
SE ET ee AETV, 

MOV SARETY EXPFEA OF IN TR BEING TESTED 
MOV 8004600, SFPS sry Je us BIT IN FORTRAN ANSWER 
CLR SFEC 
CLR SFEA set PORT EAN FEA 
CLR FPS “CLR FPU FPS BUFFER 
CLR FEC CLR FPU FEC BUFFER 
CLR FEA “CLR FPU FEA BUFFER 
ISR PC RANDLY i GET RANDOM INPUT DATA 
-WORD = LONUM. HINUM 
JSR RY SPOLSH ENTER POLISH MODE 
SPUSH  ,LONUM PUSH 4 WORDS ON ON STACK (LONUM) 
SPUSH  ‘HINUM PUSH 4 TACK CHINUM) 
SADD “ADDRESS OF PORTRAN ADD 
SPOPX ,ANS2 -POP 4 WORDS AND EXIT POLISH MODE 

MOV SFPS_RO ;D SPLAY FLOATING POINT STATU 
LOFPS #040200 iD bah ih EreuPt L IsReLe “BND FD 
LOD LONUM ACO : LOAD Aco ul TH A RANOOM 
LOD HINUM! AC] ;LOAD AC TH 8 RANDOM NeER 
Lo BNE 2,AC3 i} AC HE SUM 
LOFPS 600 URN INTE iprs HEN. EXCEPT OVER AND UNDERFLOW 
MOV 8. +6, SLPADR “RESET LOOP ADDRESS’ 

; HARKER AGRRAEEEE EERE REARR SERRE RRR RARE RRR RER EERE RARER EERE EEE 

LOO ACO, AC2 LOAD ACO_INTO AC2 
ARETH: ADDD ACL'ACe *ADD ACI BY AC2 

STFPS FPS’ :STORE FLOATING POINT STATUS 
CMP FPS, SFPS CHECK FPS 
BEQ aTsty BRANCH IF OK 
STO AC2, ANSI *SAVE FPU ANSWER 
ERROR 17 -FPS ERROR 

ATST¥: CMPD  AC2,AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC SOPY FLOATING CONDITION CODES 
8EQ AENDY TANSWERS CHECK 
COMPENSATE £0 FOR FORTRAN LNACCURACIES. 
S70 -SAVE FPU ANSWER 
SUB a! ANS? tb DECREMENT FPU ANSWER 
SBC act be 
SBC ANSI +2 
Sec ANS! 

cee ANSI, ACS copy FLORTING COND TTION CODES 
BEG AENDY i BRANC fLee Rr 
STD AC2, ANS! eave. py ANSWER 
ERROR 6 :FPU AND FORTRAN DISAGREE 

AEND4: CLR FPS -CLR FPU FPS BUFFER 
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1624 SREP SSSSRERESRGRERSRERSER RARER SRRSRERERRSSRRRERAERERER SRE EEE 

1625 +h 5 EXERCISE ADOF, ALL INTERRUPTS ON, TRUNCATE MODE 
1626 «SE SE AE SE AE AEE AE AE AE a A A A HA A Se A 0-0 a A a a a 

1627 005022 O00004 té75: SCOPE 
1€*3 005004 012737 005156 002376 MOV BARETS EXPFEA  ;ADOR OF INSTR BEING TESTED 
1649 00S032 012737 OO744O 002400 HOV ago7id, SFPS i3eT Je Blt IN. FORTRAN ANSWER 

ib3l GoeoN Sy 32 te ORpE. CLR FORTRAN FER 
1633 ope pen pena 364 CLR FEC -CLR FPU FEC LEFER 
1634 005060 005037 002366 CLR FEA “CLR FPU FEA BUFFER 
1635 005064 004737 Ge3414 JSR PC RANOL2 ; GET RANDOM INPUT DATA 
1636 OOSO70 002426 002436 -WORD LOAUM HINUM 
1637 005074 004437 023560 JSR R4Y $POLSH jENTER, POLISH MODE 

less OOEION Gosees | bobs seus, Lou ;PUSH 2 HORDS ON STACK (LON) ieee Beeld Beaees eet abbnete 3 Foi fo 
164 005112 023612 002416 $POPX  ,ANS2 ORO REIT POLISH MODE 

1643 005116 013700 ode400 MOV SFPS RO ;DISPLAY FLOATING POINT STATUS 
1644 OO0Sl22 170187 040000 LOFPS #040000 LOAD FPS, INTERRUPT DISABLE 
1645 005126 17 002426 LOF LONUM, ACO {TOAD ACO’ WITH A RANDOM NUMBER 
1646 005132 172537 002436 LOF HINUM: AC 1 "LOAD AC1 WITH A RANDOM NUMBER 
1647 005136 172737 O02416 LOF ANS2, AC3 ‘LORD AC3 WITH THE SUM 
1648 OOSi42 170127 OO744O LOFPS #007440 “TURN INTERRUPTS ON 
1649 005146 012737 O0S1S4 001110 MOV 8. +6, SLPAOR “RESET LOOP ADDRESS 

1681 ; SEKRSKSRASRERSSSRESKESSERESAERRSRRERRERERRRRRSREREEALAAHAEREES 

1653 O0S1SY 172600 LOF aco,Ace ;LOAD ACO INTO AC2 
1654 005156 172201 ARETS: ADDF acl, ACe ; ADO AC] BY AC2 

IE EI) ee SESE cocwco nw ee gros ig pagirine Powe stavus 
1657 rete rae BEQ Fe SFP BRANCH IF OK 
1658 005174 174237 002406 STF ace, ANS 1 ;SAVE FPU ANSWER 
1659 o0S200 104001 ERROR 1 :FPS ERROR 

1661 OOSe02 005737 cOe400 AERRS: TST SFPS j ERROR BIT SET ? 
1662 005206 100014 BPL ATSTS DONT GET FEC/FEA 
1663 005210 170337 002364 STST FEC MES, CHECK STATUS 

1665 14 623737 002364 002402 CMP FEC, SFEC i CHECK THE FL FLOATING EXCEPTION CODES 
1666 22 001401 BEQ 1 ‘ BRANCH 
1667 005224 104023 ERROR 23 FEC IS Fone 

1669 O0S22h 023737 002366 cOc4OH 1S: CMP FEA. SFEA ;CHECK FLOATING PC 
1670 O0S23 001401 BEQ aTsts ;BRANCH IF OK 
1671 005236 104023 ERROR 23 *WRONG AODRESS IN FEA 

1673 O0S240 173702 ATSTS: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
1674 OO0S242 170000 CFCC -COPY FLOATING CONDITION CODES 
1675 005244 001427 BEQ AENDS “ANSWERS CHECK 
1676 i COMPENSATE FOR FORTRAN {NACCURACIES. 
1677 O0S24 174237 002406 STF SAVE FPU ANSWER 
1678 O0S2S2 062737 000001 o02410 ADO NY Cane bee “INCREMENT FPU ANSWER 
1679 005260 005537 002406 aoc ANS 1 
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1680 O0S264 173737 002406 CMPF — ANS1, AC3 CHECK ANSKERS AGAIN 
1681 005270 170000 CFCC : COPY FLOBTING CONDITION CODES 
l 001414 BEG AENDS BRANCH IF 0 
1683 O0S274 162737 o00002 002410 SUB #2, ANS1+2 : DECREMENT PPU ANSWER 
1684 005302 005637 002406 SBC ANS! 
1685 005306 173737 002406 CMPF ANSI, AC3 i CHECK Coat AGAIN 
168% 005312 170000 CFCC OPY FL TING CONDITION CODES 
l 005314 001403 BEQ AENDS i BRANCH IF 0 
1688 005316 174237 O02406 STF AC2, ANS! - SAVE FPU ANSHER 
1689 005322 104005 ERROR 5S *FPU AND FORTRAN DISAGREE 

1631 005324 005037 002362 AENDS: CLR FPS -CLR FPU FPS BUFFER 

1693 
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EXERCISE RODD, ALL INTERRUPTS ON, TRUNCATE MODE 

REESE EEERERESEREREERERRREER EE RERERA RARER AER ERERE EERE ERE REESE ES 
TEST 6 EXERCISE ADOD. ALL INTERRUPTS ON, TRUNCATE MODE 
jitsbeedununesnncesaseeecensnboanertessanessneneiveeiaaeeseersens 

MOV BARET6 EXPFEA ADDR OF INSTR BEING TESTED 
MOV e007b40,SFPS SET IE BITS IN FORTRAN ANSWER 
CLR SFEC CLR FORTRAN FEC 
CLR SFEA CLR FORTRAN FEA 
CLR FPS -CLR FPU FPS BUFFER 
CLR FEC “CLR FPU FEC BUFFER 
CLR FEA ‘CLR FPU FER BUFFER 
ISR PC RANDLY GET RANDOM INPUT DATA 
.WORO  LONUM HINUM ; 
JSR R4 SPOLSH - EN NER, POLISH MODE 
SPUSH ,LONUM jPUSH 4 WORDS ON STACK (LONUM) 
SPUSH | HINUM *PUSH 4 WORDS ON STACK (HINUM) 
$A00 ;ADORESS OF FORTRAN ADD 
SPOPX  ,ANS2 POP 4 WORDS AND EXIT POLISH MODE 

MOV SFPS RO :DISPLAY FLOATING POINT STATUS 
LOFPS #8040ec0 *LORD FPS, INTERRUPT DISABLE AND FD 
LOD LONUM , ACO "LOAD ACO’WITH A RANDOM NUMBER 
LOO HINUM’ ACI *LOAD AC! WITH A RANDOM NUMBER 

ANS2. AC3 "LORD AC3 WITH THE SUM 
LDFPS 8007640 TURN INTERRUPTS ON 
MOV #. +6, SLPADR “RESET LOOP ADDRESS 

5 Me Ae Ae SE SE AE HE AE Ba a A a a a a a aE EE 

LOO aco,ace sLOAD ACD INTO AC2 
ARET6: ADDD aC, "aCe "ADD AC] BY AC2 

STFPS FPS’ ‘STORE FLOATING POINT STATUS 
CMP FPS, SFPS CHECK FPS 
BEQ AERRG BRANCH IF OK 
STD aCe, ANS “SAVE FPU ANSWER 
ERROR 17 :FPS ERROR 

RERR6: TST SFPS - ERROR BIT S 
BPL ATSTb& =O, DON TFEC/FEA 
STST FEC “YES, CHECK STATUS 

CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
BEQ 1§ *BRANCH IF OK 
ERROR 27 “FEC IS WRONG 

1S: CMP FEA. SFER CHECK FLOATING PC 
BEQ aTsts iBRANCH IF OK 
ERROR 27 WRONG ADORESS IN FEA 

ATSTb: CMPD AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC “COPY FLOATING CONDITION CODES 
BEQ AEND “ANSWERS CHECK 
- COMPENSATE FOR, FORTRAN {NACCURACIES. 
btp ace SAVE FPU ANSWER 
ADD #1 ANCT +6 “INCREMENT FPU ANSWER 
adc ANS1+4 
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EXERCISE ADDD, ALL INTERRUPTS ON, TRUNCATE MODE 

Roc 142 
ADC ANS! 
CMPD ANSI, AC3 CHECK ANSWERS AGAIN 
CFCC i CORY FLOATING CONDITION CODES 
BEG AENDE 
SUS #2, ANS1+6 -DECREMENT FPU ANSWER 
SBC ANS 1+4 
SBC ANS 1+2 
SBC ANS1 
CMPD = ANS, AC3 CHECK ANSWERS AGAIN 
CFCC “COPY FLOATING CONDITION CODES 
BEQ ND6 ‘BRANCH IF OK 
STD AC2, ANS! SAVE FPU ANSWER 
ERROR ‘FPL! AND FORTRAN DISAGREE 

CLR FPS -CLR FPU FPS BUFFER 



FPU AOD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 
D@FPOA.P11 O9-FEB-77 10:32 17 

000004 té77: 
12737 006012 002376 
12737 OO444O 002400 

002402 

1 
12737 006010 001110 

172201 ARET?: 

023737 O023be 002400 

173702 ATST?7: 

SR
O 

RE
DR
 E

SS
E 

SR
A 

LE
R 

BE
B 

TR
RS

 E
RS

 
RI
AN
A 

T
o
e
 

o
b
 

000001 002410 

162737 000002 002410 
005637 

M
O
o
O
w
o
w
m
o
w
o
w
m
o
n
m
d
 

e
e
 

te
 

0
 

0 
e
e
 
e
e
 

O
W
O
N
O
U
I
S
 
W
O
 

N
e
 

e
l
 

b
e
 

Ge
 

BR 
S
z
n
o
2
8
 

8 £=
 

(o
o ]

 
iG

 

RR
R 

ae
 

pe
 

mee
 

te
e 

me
 
pe

 
pen

n 
Pe

e 
Pe

 
ee 

Bee
n 

Ben
et 

Pe
e 

Pa
t 

ne
 

De
t 

eae
 

Pas
s 

Pa
n 

Pea
s 

Pa
s 

Den
e 

Pe
 

Peu
e 

faa
e 

Pe
e 

Pe
e 

Ga
n 

Pe
e 

Paw
s 

Pra
ms 

fa
s 

Pea
s 

fam
e 

Pe
e 

Pa
s 

Pee
 

Pe
e 

Pa
s 

Pa
n 

Po
 

Paw
s 

Pa
w 

Pe
 

ne
 

Pan
e 

Pe
e 

Pe
 

Bo
 

Pe
 

Pa
n 

Pe
 

Pee
s 

fe 
He
 

me
 

§ 005037 O0023be AEND7: 

NO3 
O9-FEB-77 10:34 PAGE 41 

EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
© Gi SOE SEG OE SE a0 aE a SE a a aa aaa aa aaa EE 
TEST 7? EXERCISE AOOF, OVERFLOW AND UNOERFLOW INTERRUPTS OFF, TRUNCATE MOCE 
METTTITTT TTT I TIT TTT Tere 

MOV #ARET7 EXPFEA OF INST ING TESTED 
MOV sO04440, SF ioe IE BIT Iv ORTRAN ANSWER 
CLR SFEC “CLR FORTRAN F 
CLR SFEA CLR FORTRAN a 
CLR FPS “CLR FPU FPS BUFFER 
CLR FEC “CLR FPU FEC BUFFER 
CLR FEA “CLR FPU FEA BUFFER 
ISR PC RANDL2 ; GET RANDOM INPUT DATA 
-WORD LOANUM HINUM 
JSR R4Y SPOLSH ENTER POLTSH MODE 
SPUSH  ,LONUM “PUSH 2 WGRDS ON STACK (LONUM) 
$PUSH | HINUM PUSH 2 WORDS ON STACK (HINUM) 
$ADD ADDRESS OF FORTRAN ADO 
SPOPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE 

V SFP ;D Y FLOAT INT STATUS (OEPS 804 DET PATE RGU. DISRaLE 
LOF LONUM, ACO ‘OAD ACO'WITH f BANOO NUMBER 
LOF HINUM’ AC1 -LORD ACL WITH A RANDOM NUMBER 
LOF ANS2, AC3 LOAD AC3 WITH THE SUM 
LOFPS 8004440 ‘TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
MOV 8. +6, SLPADR RESET LOOP AOORESS' 

5 SE aE AE aE 0 aE a da a a a a a a a aaa a aa a aaa a aE 

OF Aco, Ace ;LOAD ACO INTO AC2 
ADDF ACL. AC2 “ADD AC] BY _AC2 
STFPS FPS STORE FLOATING POINT STATUS 
CMP FPS. SFPS CHECK FPS 
BEQ aTst7 “BRANCH IF OK 
TF AC2,ANS1 i SAVE FPU ANSWER 
RROR 1 ;FPS E 

CMPF = AC2, AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC : COPY copy FLOATING CONDITION CODES 
BE REND? 
“COMPENSATE FOR FORTRAN INACCURACIES” 
i AC2. ANS! “SAVE FPU ANSWER 
ADD 81 ANSI+2 SINCREMENT FPU ANSKER 
ADC ANS 1 
CMPF ANSI, AC3 CHECK ANSWERS AGAIN 
CFCC ‘COPY FLOATING CONDITION CODES 
BEQ AEND7 "BRANCH IF OK 
SUB He ,ANS1 +2 :DECREMENT FPU ANSKER 

CMPF ANS, AC3 CHECK ANSWERS AGAIN 
CFCC COPY FLOATING CONDITION CODES 
BEG REND? BRANCH IF OK 
STF AC2, ANS! SAVE FPU ANSWER 
ERROR 5S -FPU AND FORTRAN DISAGREE 

CLR FPS -CLR FPU FPS BUFFER 
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EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
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1825 ; © $5 0G $E aE-0b ab ab a6 SE a8 Sb 6 9 8 a AE a 8 08 SE 08 0 8 2 08 08 8 028 08 a0 08 a0 80 82a 

1825 :RTEST 10 EXERCISE ADOD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
1827 MUTTTITITI TTT TIT TTT TTI TTT ere 

1828 006126 OO0004 téT10: SCOPE 
1829 006130 012737 O0beb2 002376 MOV #ARETIO,EXPFEA ;ADDR OF INSTR BEING TESTED 
18) 006136 012737 OO464O 002400 MOV BOO4G4O;SFPS  :SET IE BITS IN FORTRAN ANSWER 
1831 O06144 005037 O0e402 CLR SFEC CLR FORTRAN FEC 
1832 0061S0 O00, CLR SFEA CLR FORTRAN FEA 
1833 006154 002362 CLR FPS :CLR FPU FPS BUFFER 
1834 006160 005037 002364 CLR FEC -CLR FPU FEC BUFFER 
1835 006164 005037 O02 CLR FEA -CLR FPU FEA BUFFER 
1836 006170 004737 Ge3s404 JSR PC RANOLY ; GET RANDOM INPUT DATA 
1837 006174 O0e426 O00c4Y .WORD LONUM. HINUM 
1838 O06200 O04437 023560 JSR RY SPOLSH ENTER POLISH MODE 
1839 006204 O23Sbe 00e426 SPUSH  ,LONUM “PUSH 4 WORDS ON STACK (LONUM) 
1840 006210 023562 002436 SPUSH | HINUM ;PUSH 4 WORDS ON STACK (HINUN) 
1841 006214 023640 $ADD ‘ADDRESS OF FORTRAN ADD 
ee 006216 023612 O02416b SPOPX  ,ANS2 “POP 4 WORDS AND EXIT POLISH MODE 

1844 O06222 013700 ode400 MOV SFPS RO :DISPLAY FLOATING POINT STATUS 
1845 006226 170127 O40200 LOFPS #040200 ‘LORD FPS, INTERRUPT DISABLE AND FD 
184% O06232 172437 Ode4e6 LOO LONUM , ACO LORD ACO’ WITH fl RANDOM NUMBER 
1847 006236 172537 00cC4% LOO HINUM' AC1 =LOAD ACL WITH A RANDOM NUMBER 
1848 O06242 172737 O0C416b LOO ANS2. AC3 *LOAD ACS WITH THE SUM 
1849 O062%6 170127 OO4640 LDFPS #004640 TURN INTERRUPTS ON, EXCEPT OVER ANO UNDERFLOW 
1850 0062S2 012737 001110 MOV 8. +6, SLPAOR *RESET LOOP ADDRESS’ 

1BRs ; SREASKKRELSSSRSRKSAESE HEERESEERESSERSRSSESRERERESEERAESESERE EE 

1854 006260 172600 LOD AcOo,Ace ;LOAD ACO INTO AC2 
1855 O062e6b2 172201 ARETLO: ADOD ACI,AC2 "ADD ACL BY AC2 
1856 O06264 170037 002362 STFPS FPS’ ‘STORE FLOATING POINT STATUS 
1857 006270 023737 002362 o02400 CNP FPS SFPS CHECK FPS 
1858 006276 001403 BEQ ATStIO *BRANCH IF OK 
1859 006300 174237 002406 STD AC2, ANS! -SGVE FPU ANSWER 
1860 006304 104017 ERROR 17 FPS ERROR 

1862 006306 173702 ATST10: CMPD AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
1863 006310 170000 CFCC *COPY FLOATING CONDITION CODES 
1864 006312 001437 BEQ AEND1O “ANSWERS CHECK 
1665 i COMPENSATE FOR FORTRAN {NACCURACIES. 
1866 006314 174237 002406 To AC2, ANS} “SAVE FPU ANSHER 
1867 O06320 062737 000001 002414 ADO $1 ANGI #6 INCREMENT FPU ANSWER 
1868 00630 005537 002412 aoc ANS1+4 
1869 006332 005537 00-410 ADC ANS +2 
1870 006336 537 002406 aoc ANS1 
1871 O06342 173737 002406 CMPD — ANS, AC3 CHECK ANSWERS AGAIN 
1872 O06 | CFCC “COPY FLOATING CONDITION CODES 
1873 006350 001420 BEQ AEND1O ‘BRANCH IF OK 
1874 006352 162737 000002 o02414 SUB #2, ANS1+6 -DECREMENT FPU ANSWER 
1875 006360 005637 O0c4i2 SBC ANS1+4 
1876 006364 005637 002410 SBC ANS1+2 
1877 006370 005637 002406 SBC ANS] 
1878 006374 173737 CMPD ANS, ACS CHECK ANSWERS AGAIN 
1879 006400 170000 CFCC -COPY FLOATING CONDITION CODES 
1880 006402 001403 BEQ AEND10 BRANCH IF OK 



DOU 
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 44 
DOF POA.P11 O9-FEB-77 10:32 T19 EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

1881 OO64O4 174237 002406 STO ACe, ANS1 ;SAVE FPU ANSWER 
1882 006410 104006 ERR"R 6 ‘-FPU AND FORTRAN DISAGREE 

1884 006412 005037 002362 AENDIO: CLR FPS ;CLR FPU FPS BUFFER 
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1886 5 HE SE Ob GE aE GE Se a ES a a a a a a a a a a aa aa a 

1887  ATEST li EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDING MODE 
1888 WTTTTTT TTT TTT TTT TTT ITT TTT TUT tier 

1889 006416 000004 téT11: SCOPE 
1890 006420 012737 006552 002376 MOV SARETII,EXPFEA ;ADOR, OF INSTR BEING TESTED 
1891 O06426 012737 007400 002400 MOV #007400; SFPS SET IE aire IN FORTRAN ANSWER 
1892 006434 005037 002402 CLR SFEC “CLR FORTRAN FEC 
1893 4) bos037 O02404 CLR SFEA “CLR FORTRAN FEA 
1894 yyy 7? 002362 CLR FPS ‘CLR FPU FPS BUFFER 

IBGE OOEHEN GoeDS? OOSSEE ctR EER fe EPpy FEA BUFFER 
1 Re dea Reahas ROS 368 ISR a RANDL2 T RANDOM INPUT DATA 
1898 O06464 002426 002436 -WORD LONUM, HINUM 
1899 006470 37 023560 JSR R4 SPOLSH ENTER p 
1900 006474 623562 2b $PUSH =, LONUM ‘BUSH 2 S ON STACK (LONUM) 
1901 O06S00 023562 002436 SPUSH  ‘HINUM “PUSH 2 WORDS ON STACK (HINUM) 
1398 pope" Ge o24 $SUB “ADORESS OF FORTRAN SUBTRACT 
1303 le oOO2416 SPOPX ,ANS2 -POP 2 WORDS AND EXIT POLISH MODE 

1905 006512 01 002400 MOV SFP -DISPLAY FLOAT INT oaunlus 
1906 006516 170127 O40000 LDFPS a i OER eS PRT EReupt DT 
1907 172437 002426 LOF CONUN. ACO ‘TOAD Aca WITH A BEMODES NUMBER 
1908 172537 002436 LOF HINUM ACL -LOAD AC] WITH A RANDOM NUNBER 
1909 006532 172737 O0C416 LOF ANS2, ACI ?LOAD AC3 WITH THE SUM 
1910 006536 170127 007400 LOFPS #007400 TURN INTERRUPTS ON 
131 006S4¥2 012737 O06SSC 001110 MOV #. +6, SLPADR “RESET LOOP ADDRESS 

1313 ; SEKSSAKSRSRSSKKSRSSSSSREKERRSRESRRRREREERSREERERAESERESS ERE ESE 

1915 006550 172600 LOF ACO,AC acd INTO, aCe 
1318 17301 ARET11: SUBF_  ACI,AC 'eUB RAC 
191 4 17 002362 STFPS FPS’ TORE FLOATING pOsAr STATUS 
1318 006560 923737 002362 o02400 CHP FPS, SEPS he aes 0K 

183 BbeesR 994253 aus td ate, ANS. PAVE EPU ANSWER 
192 006574 104002 ERROR EPS ERROR 

1923 006578 005737 o02400 AERRI1: TST SFPS “ERROR BIT SET ? 
1924 100014 BPL ATST11 "NO, DONT GET FEC/FEA 
1928 006604 170337 002364 STST FEC YES, CHECK STATUS 

1337 906610 023737 002364 002402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
19 16 001401 BEQ 1§ ‘BRANCH IF OK 
1323 104024 ERROR 24 -FEC IS WRONG 

1931 006622 023737 002366 oO0e404 1S: EMP FEA. SFEA sCHECK FLOATING PC 
1932 006630 00140! BEQ atstil “BRANCH IF OK 
1933 006632 104024 ERROR 24 *WRONG ADORESS IN FEA 

1935 006634 173702 ATST11: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER — - 
1936 006636 170000 CFCC -COPY FLOATING CONDITION CODES 
1937 O06640 001416 BEQ AENDLI "ANSWERS CHECK 
1938 i COMPENSATE FOR FORTRAN {NACCURACIES. 
1939 006642 174237 002406 OTF NS1 -SAVE FPU ANSWER 
1940 006646 162737 000001 002410 SUB a Caner #2 -DECREMENT FPU ANSWER 
1941 06654 005637 002406 SBC ANS! 



FO4 
FPU ADO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 46 
DOFPOA.P11 O9-FEB-77 10:32 Tll EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDING MODE 

\M2 006660 173737 002406 CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN 
1943 006664 170000 CFCC ;COPY FLOATING CONDITION CODES 
944 006666 001403 BEQ AEND11 ;BRANCH IF OK 1 ; 

1945 006670 174237 O0e406 STF AC2, ANS ;SAVE FPU ANSWER 
ie 006674 104007 ERROR 7 ;FPU ANO FORTRAN DISAGREE 

1 
1 

S47 
aig 006676 005037 0023be AEND11: CLR FPS :CLR FPU FPS BUFFER 
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1320 ; eee eerie CERO ALL INTERRUPTS ON ROUNDING MODE 

191 tETES EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MODE 
1982 eee de eee EEE Cee Oba padre bin cueeDNedeeeeabatsber aces 

1953 006702 000004 téT12: SCOPE 

lees DoerTs 912737 bOveGD BuDNGD MOV SOQ7600;SFPS. SET JE BITS. JN FORTRAN ANSHER t ey Bens Gee Gea mB a Ballon He 
1 724 005037 002404 CLR SFEA CLR FORTRAN FEA 
1958 006730 005037 002362 CLR FPS -CLR FPU FPS BUFFER 
1959 006734 005037 002364 CLR FEC -CLR FPU FEC BUFFER 
1960 006740 005037 002366 CLR FEA -CLR FPU FEA BUFFER 
1961 006744 004737 O23404 JSR PC RANDLY ; GET RANDOM INPUT DATA 
192 006750 O0C426 002436 -WORD LONUM, HINUM 

Ist Gps eae Hee in MGR REP POSS Ea coum leec Boerey pssees Bosase Buen 'HINUM 4 HORDS ON STACK CAINUM) 
1966 006770 023634 §SUB ‘ADDRESS OF FORTRAN SUBTRACT 
1 36? 006772 Oe36l2 002416 SPOPX  ,ANS2 -POP 4 WORDS AND EXIT POLISH MODE 

19639 006776 013700 od02400 MOV SFPS_RO -DISPLAY FLOATING POINT STATUS 
1970 007002 170127 040200 LOFPS  s040e00 “LOAD FPS, INTERRUPT DISABLE AND FD 
1971 OO7D06 172437 O0c426 LOD LONUM, ACO >LOAD ACO’ WITH A RANDOM NUNBER 
1972 OO701l2 172537 00436 LOO HINUM ACI *LORD AC] WITH A RANDOM NUMBER 
1973 007016 172737 002416 LOD ANSE Ac3 “LORD AC WITH THE SUM 
1974 007022 170127 007600 LOFPS #007600 ‘TURN INTERRUPTS ON 
1978 007026 012737 007034 001110 MOV #. +6, SLPADR “RESET LOOP AODRESS 

1372 ; HAEKSESAASKSERHES SERS ERERAESRERESERERERERSSRESRRAKESESA RARE ES 

1979 007034 172600 LOO ACO,ACe ;LOAD ACO INTO AC2 
1980 00703 173201 ARET12: SUBD ACL‘ AC2 SUBTRACT AC] BY AC2 
1981 OO7040 170237 00236e STFPS FPS’ j STORE FLOATING POINT STATUS 
1982 007044 023737 002362 302400 CMP FPS S$FPS “CHECK FPS 
1983 0070S2 001403 BEQ AERRI2 BRANCH IF OK 
1984 007054 174237 002406 STD AC2, ANS! -SAVE FPU ANSWER 
138 007060 104020 ERROR 20 FPS ERROR 

1987 007062 005737 oO02400 AERR!2: TST SFPS “ERROR BIT SET ? 
1988 007066 100014 BPL ATSTL2 -NO, DONT GET FEC/FEA 
1389 007070 170337 002364 STST FEC “YES, CHECK STATUS 

1991 007074 023737 002364 ocO02402 CMP FEC, SFEC ;CHECK THE FLOATING EXCEPTION CODES 
1992 007102 001401 BEQ 1$ *BRANCH IF OK 
1983 007104 104030 ERROR 30 *FEC IS WRONG 

1995 007106 023737 002366 o02404 15: CMP FEA, SFEA -CHECK FLOATING PC 
19% 007114 OO14O1 BEQ aTstie ‘BRANCH IF OK 
1997 007116 104030 ERROR 30 “WRONG ADDRESS IN FEA 

1999 007120 173702 ATST12: CMPD  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
2000 007122 170000 CFCC : COPY FLOATING CONDITICN CODES 
2001 6007124 001422 BEQ AEND12 ‘ANSWERS CHECK 
2002 “COMPENSATE FOR FORTRAN tN4CCURACIES. 
3003 7) 174537 QO24O ETD AC2.ANS1 SAVE FPU ANGER 

71 162737 001 002414 SUB #1, ANS14+6 -DECREMENT FPU ANSWER 
2005 007140 005637 902412 SBC ANS 1+4 
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2006 007144 005637 002410 SBC ANS 1 +2 
2007 007150 005637 002408 SBC ANS 1 
2008 0071SY 173737 002406 CMPD ANS! ,AC3 ;CHECK ANSWERS AGAIN 
sen p07 ree CFCC : COPY Loa ine CONDITION CODES 

10 71 14 BEQ REND 12 BRANCH IF 0 
2011 007164 174237 002406 STO AC2, ANS ; SAVE FPU ANSWER 
cole 007170 104010 ERROR 10 :FPU AND FORTRAN DISAGREE 

ae 007172 00503" 002362 AENDIe: CLR FPS ;CLR FPU FPS BUFFER 
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2016 SHREK SESESSSSERESERERARSRRRERRESESRERESERESRRRSSRESRRRESRERSEEE 

2017 TEST 13 EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOLE 
2018 MTTUTTITI TIT TTT TTT 

2019 007176 OOOO0Y +6713: SCOPE 

sei Quem clever Qiass GEES Rey SRMAR-EPRES® GDR OF SINS Oooh mes soos Borst Gaease posube CR  §rec ER PbabhaR Bec 
2023 007220 005037 O02404 CLR SFEA ‘ete FORTRAN FEA 
2024 007224 005037 002362 CLR FPS -CLR FPU FPS BUFFER 
2025 007230 005037 002364 CLR FEC -CLR FPU FEC BUFFER 

Sos? Do7eGd PORTS? bests SSR PE RANOL2 Ps BANOO IRPUT BATA 
2028 eet Oa Be Suke .WORD LOAUM. HINUM 
2029 007250 004437 D23560 ISR ' RA sPOLSH eur POLISH MODE ack CLONU) 

See) Boosea Bszees BRSUSP ous LoNu HS BORE Bh etek CHINUN) 
2032 007264 023634 $SUB "ADDRESS OF FORTRAN SUBTRACT 
2033 007266 023612 O02415 SPOPX ,ANS2 -POP 2 WORDS AND EXIT POLISH MODE 

2035 007272 013700 O02400 MOV SFPS RO “DISPLAY FLOATING POINT STATUS 
20% 007276 170127 O40000 LOFPS 8040000 *LORO FPS, INTERRUPT DISABLE 
2037 007302 172437 OO0e426 LOF LONUM, ACO ‘LOAD ACO’ WITH A RANDOM NUMBER 
2038 007306 172537 O00c436 OF HINUM: AC 1 *LOAD AC1 WITH A RANDOM NUMBER 
2039 007312 172737 OO0C4I6 LOF ANS2, AC3 LOAD ACS WITH THE SUM 
2040 007316 170127 OO4400 LOFPS #004400 TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
eo 007322 012737 007330 001110 MOV #. +6, SLPAOR *RESET LOOP ADDRESS’ 

oo; ; SEA KARKLSSSRHEE RRA EREREARERASS RE RERERRERERERERE RARE EEE 

2045 007330 172600 LOF ACO,ACe sLOAD ACO INTO AC2 
2046 007332 173201 ARET13: SUBF ACL‘ACe ;SUBTRACT ACL BY ACe 
2047 007334 170237 002362 STFPS FPS’ :STORE FLOATING POINT STATUS 
2048 007340 023737 002362 ooe400 CMP FPS SFPS CHECK FPS 
2049 007346 001403 BEQ aTsti3 “BRANCH IF OK 
20S0 007350 174237 oOe4O6 STF AC2, ANS! ‘SAVE FPU ANSWER 
2051 907354 10400e ERROR 2 FPS ERROR 

2053 007356 173702 ATST13: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
4 007 70000 CFCC ; COPY FLOATING CONDITION CODES 
S 007 1416 BEG AEND13 > ANSWE 

-COMPENSATE FOR FORTRAN INRCCURACIES 
2057 007364 174237 O02c406 oTF AC2 ANS! “SAVE FPU ANSWER 
2058 007370 162737 OO0001 o02410 SUB #1, ANS1+2 =DECREMENT FPU ANSWER 
2059 007376 005637 002406 SBC ANS1 
2060 007402 173737 O00c406 CMPF ANSI, AC3 CHECK ANSWERS AGAIN 
2061 007406 170000 CFCC ;COPY FLOATING CONDITION CODES 
2062 007410 001403 BEQ AEND13 “BRANCH IF OK 
2063 l2 174237 o02406 STF AC2, ANS1 “SAVE FPU ANSWER 
e0e4 7416 104007 ERROR 7 *FPU AND FORTRAN DISAGREE 

2066 007420 005037 002362 AEND13: CLR FPS “CLR FPU FPS BUFFER 
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bOFPDA Pil Mies ee 10: T14 exerct sual VERF LOW fi AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

PERERA ESEREEEERERE EARS RRR ERE EERE RSERE REESE ERS RREREEE ERLE RES 2068 ; 
5059 TEST 14 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

METITITITIT TTT TIT TTT Ter ili 

2071 007424 000004 7 tery: SCOPE vf 114, EXPFER TESTE 
aa Ps | 

Beg ReeigS Bissae REDO 40 M y Arbead GEES i OPPR PF ad TRE ANG AN ARB wer 
2074 OO7W42 005037 O0e40e2 CLR SFEC CLR FORTRAN FEC 
2075 007446 005037 002404 CLR SFEA CLR FORTRAN FEA 

Shey Pehle Ghana? Base ct OEE iStR EBU EPS BUEFER 
ee ee SER BE RAND 4 CLR BAMOON TRPUT DATA t . 

. 

SaaS pre . WORD CSAON HINUM : 
2081 OO7476 OO4437 023560 ISR RY sPO.SH ENTER POLISH RODE ONL) 

[ i 

hes Pavers Gesers RSIS PUGH EN iPusH 4 ROBE BS BTaeK caENUN) 
2084 pretts 0264 $SUB -ADORESS OF FORTRAN SUBTRACT 
2083S 14 Q23612 O02416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE 

p FL I U 
She, Bvesd T4a799 BRaAR [Byes | $hudebn OTE OORT EP BT CRA E AND FD 
2089 007530 172437 Odc426 LOD LONUM, aco toe aco’ at A peor NUMBER 

503i ie 27 ties iB CBB ane BCS cB me SUE XCEPT OVER AND UNDERFLOW 1 4 L 4 3 
e033 007580 012737 SO7eeE 001110 KBV 8. +6, BP paDR TE By! NO RRE R eet 

20% ; HEGSKKRERSRSRSEREREE EE RARER RRA RRRR SERRE ERRRARAERESS RARE EE 

2097 007SS6 172600 LDO aco,ace LOAD ACO INTO AC2 
2098 007560 173201 ARET14: SUBD  ACL‘AC2 SUBTRACT AC] BY AC2 
2099 007562 170237 002362 STFPS FPS’ :STORE FLOATING POINT STATUS 
2100 007565 023737 002362 O0e400 CNP FPS, SFPS ; CHECK FPS 
2101 007574 001403 BEQ ATSTIY ‘BRANCH IF OK 
2102 007576 174237 OO024O6 STD AC2, ANS! SAVE FPU ANSWER 
e1g3 007602 104020 ERROR 20 :FPS ERROR 

210S 007604 173702 ATSTL¥: CMPD  AC2, AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
2106 007606 170000 CFCC a4) FLOATING CONDITION CODES 
2107 007610 OO1422 BEQ AEND14 “ANSWERS CHECK 
2108 “COMPENSATE FOR FORTRAN TNACCURACIES. 
2109 007612 174237 002406 bT0 AC2. ANS! -SAVE FPU ANSWER 
2110 007616 162737 OOO00! 002414 SUB #1, ANS146 :DECREMENT FPU ANSWER 
2111 007624 005637 Ode4ie2 SBC ANS1+4 
2112 007630 005637 O0c4IO SBC ANS1+2 
2113 007634 005637 00c406 SBC ANS] 
2114 007640 173737 OO02406 CMPD —- ANS1, AC3 CHECK ANSWERS AGAIN 
211S OO7644 170000 CFCC ‘COPY FLOATING CONDITION CODES 
2116 00764 001403 BEQ REND 14 BRANCH IF OK 
2117 007650 174237 O02406 STD AC2, ANS! -SHvE FPU ANSWER 
2118 007654 104010 ERROR 10 :FPU AND FORTRAN DISAGREE 

2120 007656 005037 002362 AEND14: CLR FPS -CLR FPU FPS BUFFER 
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FPU ADO ’SUB/MUL “DIV RANDOM EXER MACY11 27( 1006) 
09-FEB-77 10:32 

001110 

002400 

cO2402 

002404 

002410 

O9-FEB-77 10:34 PAGE S1 
EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MODE 

 PHERESELEREREEERSERARSRSRARERERERERERERRR EERE ERE REE EEE E EEE EH 
iATEST 15 EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MODE 
jtvdeesdensuvensecsssnanbenedesisaesenssceciotehecessserieeitins 

SCOPE 
MOV BARETIS,EXPFEA ;AODR OF INSTR BEING TESTED 
MOV 8097440, SFPS jgeT E E irs IN FORTRAN ANSWER 
CLR C 
CLR SFEA CER FORTRAN FEA 
CLR FPS “CLR FPU FPS BUFFER 
CLR FEC “CLR FPU FEC BUFFER 

SR BE" Renova BP eT Bora 
ier Ray arscon 4 LSH 
SPUSH ,LONU ENTER oP OkARe oh rack (LONUM ) 
$PUSH "HINUN *PUSH © WORDS ON STACK (HINUM) 
$SUB “ADDRESS OF FORTRAN SUBTRACT 
SPOPX ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE 

MOV SFPS_RO ;DISPLAY FLOATING POINT STATUS 
LOFPS 8040000 *LOAO FPS, INTERRUPT DISABLE 
LOF LONUM, ACO *LORO ACO’ WITH A RANDOM NUMBER 
LOS HINUM' AC 1 *LOAD ACI] WITH A RANDOM NUMBER 
LDF ANS2, AC3 *LORD AC3 WITH THE SUM 
LOFPS #007440 TURN INTERRUPTS ON 
MOV 8. +6, SLPAOR “RESET LOOP ADDRESS 

GE Ae A AG AE He SE SE a aa a a a a a a 

LOF ACO,ACe2 ;LOAD ACO INTO afte 
: SUBF ACL‘ AC2 “SUBTRACT ACL BY AC2 

STFPS FPS’ : STORE FLOATING. POINT STATUS 
CMF FPS, SFPS > CHECK FPS 
BEQ AERRIS BRANCH IF OK 
STF AC2, ANS! >SAVE FPU ANSWER 
ERROR 2 FPS ERROR 

: TST SFPS -ERROR BIT SET ? 
BPL ATSTIS “NO, DONT GET FEC/FEA 
STST ‘FEC YES, CHECK STATUS 

CMP FEC, SFEC ;CHECK THE FLOATING EXCEPTION CODES 
BEQ 1S ‘BRANCH IF OK 
ERROR 24 “FEC IS WRONG 

CMP FEA, SFEA CHECK FLOATING PC 
BEQ aTstis “BRANCH IF OK 
ERROR 24 WRONG ADORESS IN FEA 

: CMPF = AC2, ACB COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC : COPY FLORTING CONDITION CODES 
BEQ AENO1S * ANSE 
- COMPENSATE FOR FORTRAN INECCURAC IES. 
dre AC2. ANS! SAVE FPU ANSWER 
800 41 ,ANS1+2 INCREMENT FPU ANSWER 



LOH 
FPU ADD/SUB/MUL/OIV RANDOM EXER MACY11 e7( 1006) 09 “€B-77 10:34 PAGE Se 

| DOFPOA.P11  O9-FEB-77 10:32 T15 EXEkL.3E SUBF, ALL INTERRUPTS ON, TRUNCATE MODE 

ee sore 10 ogee ree ANSI, ACS COBY FLD ane CONDITION CODES stae Bibise Agrats BES° aENDIS i BRANCH SF OK 
318s 910134 1pe7 9? p00002 902410 SUB #2 ANSI +2 DECREMENT FPU ANSWER 

1 10142 37 002406 tac ANS 1 
2183 010146 173737 ON2406 CMPF ANS, AC3 CHECK ANSWERS AGAIN 
olga 101 yong CFCC “COPY FLOATING CONDITION CODES 
21 101 1403 BEQ AENDIS BRANCH IF OK 
218 010156 174237 002406 STF AC2,ANS1 -SAVE FPU ANSKER 
e187 010162 104007 ERROR 7 -FPU AND FORTRAN DISAGREE 

e188 010164 005037 002362 AENDIS: CLR FPS -CLR FPU FPS BUFFER 
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MO4 
/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE S3 

Pll  09-FEB-77 10:32 T16 EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE 

5 SARARERSRRSSSSSRRGESESRARSRERSERRERRARRRREERERRRREE REE RAE ERE SES 

SETEST 16 EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE 
os PUEEUTETSTTTTTTITTTeTTTTTTTETITTTTTTT TTT TTT TTT TTT TTT TTT TTT 

910179 pogo t$T16: SCOPE 
101 1 010324 002376 MOV BARETI6,EXPFEA ;ADDR OF INSTR BEING TESTED 

910200 012737 007640 002400 HOV 8007640, SFPS i SET IE ME IN FORTRAN ANSWER 

teat: Pena CLR Has ‘eth FORTRAN EER 
010216 37 002362 CLR FPS “CLR FPU FPS BUFFER 
b1Geee 7 002364 CLR FEC ‘CLR FPU FEC BUFFER 
10226 7? 002366 CLR FEA ‘CLR FPU FER BUFFER 
pes? 7 JSR PC RANOLY GET RANDOM INPUT DATA 
1 -WORD  oL HTNUM . 
Gee 37 023560 ISR Ru ,SPOL SH ;ENTER POLISH NODE « CLONU 

Bt AS28 S52er5 Spouse Ha "HINUM ‘Bue 4 ene oh ey K CHINUM) 
01020SE 90203634 $SUB “ADDRESS OF FORTRAN SUBTRACT 
010e60 e612 002416 SPOPX  ,ANS2 -POP 4 WORDS AND EXIT POLISH MODE 

010264 013700 O02400 MOV SFPS PO ;DISPLAY FLOATING POINT STATUS 
010270 170:27 O40200 LOFPS  #o40eu0 ‘LOAD FPS, INTERRUPT DISABLE AND FD 
O1ge74 I OgeNe6 LOO LONUM, ACO iLORD 0’ WITH A RANDOM NUMBER 
10300 1 LOO HINUM ACI :L 1 WITH A RANDOM NUMBER 

010304 172737 OOC4IE LOD ANS2 AC3 =LOAD AC3 WITH THE SUM 
010310 70487 007640 LOFPS #007640 TURN INTERRUPTS ON 
010314 01 010322 001110 MOV #.+6, SLPAOR RESET LOOP SS 

; RERELASRAKSSREEAEEESSRESRESRSSE REESE RRSEEERRERREREAEEESEE EE ES 

010322 172600 LOD aco, ace ;LOAD ACO INTO AC2 
010324 173201 ARET16: SUBD ACL‘AC2 SUBTRACT AC] BY AC2 
010326 170237 002362 STFPS FPS :STORE FLORTING POINT STATUS 
010332 023737 002362 o02400 CMP FPS SFPS CHECK FPS 
010340 001403 BEQ AERRI6 BRANCH IF OK 
O10342 174237 O02406 STD AC2, ANS! “SAVE FPU ANSWER 
010346 104020 ERROR 20 ‘FPS ERROR 

010350 005737 002400 AERR16: TST SFPS -ERROR BIT SET ? 
010354 100014 BPL ATST16 “NO, DONT GET FEC/FEA 
010355 170337 002364 STST FEC YES, CHECK STATUS 

010362 023737 002364 002402 CMP FEC, SFEC sCHECK THE FLOATING EXCEPTION CODES 
010370 001401 BEQ 1§ BRANCH IF OK 
€10372 10403C ERROR 30 “FEC IS WRONG 

010374 023737 002366 o02404 1S: CMP FEA SFEA ;CHECK FLOATING PC 
010402 001401 BEQ arstis ‘BRANCH IF OK 
010404 104030 ERROR 30 “WRONG ADORESS IN FER 

010408 173702 ATST16: CMPD  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
010410 170000 CFCC :COPY FLOATING CONDITION CODES 
010412 001437 BEQ RENO 16 * ANSWERS CHECK 

“COMPENSATE FOR FORTRAN TNACCURACIES. 
010414 174237 002406 éT0 AC2, ANS! SAVE FPU ANSWER 
010420 062737 000001 o0e414 ADD #1 ANSI4+6 “INCREMENT FPU ANSWER 
010426 005537 002412 ADC ANS 144 



FPU ROO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 
DQFPDA.P11 03-FEB-77 10:32 T16 

002414 

REND 16: 

NO4 
O9-FEB-77 10:34 PAGE SH 

EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE 

AN 
CMPO —«- ANS 1, AC .CHECK ANSWERS AGAIN 
cece i COPY FLOATING CONDITION CODES 

RENO 16 A 
SUB 82, ANS1+6 “DECREMENT FPU ANSKER 
SBC ANS 144 
Sac ANSI +2 
SBC ANS | 
CPO = ANS, AC CHECK ANSWERS AGAIN 
CFCC : COPY FLOATING CONDITION CODES 
BEG REND 16 “BRANCH IF 0 
STO AC2, ANS] SAVE FPU ANSWER 
ERROR 10 :FPU AND FORTRAN DISAGREE 

CLR FPS CLR FPU FPS BUFFER 
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FPU ADD/SUB/MUL DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 5S 

T1? EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

oO HE SE Ee SE Ob A OE EE a8 0 OE aE 9 a a A a a a 
TEST 17 EXERCISE SUBF, OVERFLOW AND UNOERFLOW INTERRUPTS OFF, TRUNCATE MOLE 

jjiiveddesseeeeiesedieesteneheraeestenesenennetaeiorsenatzeseniy 

MOV BARETI7,EXPFEA ; OF INSTR BEING TESTED 
MOV SOO444O;SFPS = :SET IE BITS IN FORTRAN ANSWER 
CLR SFEC iCLR FORTRAN FEC 

ct ie 
CLR FE ata FEU "TPR BErER 
CLR FEA iC FPU FEA BUFFER 
JSR PC RANOL2 ; GET RANDOM INPUT DATA 
“WORD = LOAUM. HINUM 
JSR R4, SPOLSH iENTER POLISH MODE 
SPUSH , LONUM USH 2 WORDS ON STACK (LONUM) 
SPUSH | HINUM ‘PUSH 2 WORDS ON STACK (HINUM) 
$SUB “ADDRESS OF FORTRAN SUBTRACT 
$POPX  ,ANS2 -POP 2 WORDS AND EXIT POLISH MODE 

MOV SFPS RO ;DISPLAY FLOATING POINT STATUS 
LOFPS so4ddo00 ‘LOAD FPS, INTERRUPT DISABLE 
LOF LONUM, ACO *LOAD ACO’ WITH A RANDOM NUMBER 
LOF HINUM’AC1 ‘LOAD ACL WITH A RANDOM NUMBER 
LOF ANS2, AC3 "LOAD AC WITH THE SUM 
LOFPS 8004440 ; TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
MOV 8. +6, SLPADR RESET LOOP ADORESS’ 

5 ae OE aE a AE A a a a a a a a aaa a a aa a aaah a a 

LOF aAco,AC2 ;LOAD ACO INTO AC2 
ARET17: SUBF ACL, AC2 :SUBTRACT ACL BY AC2 

STFPS FPS’ : STORE FLOATING POINT 3TATUS 
CMP FPS. SFPS CHECK F 
BEG aTSt17 “BRANCH IF OK 
STF AC2, ANS! :SAVE FPU ANSWER 
ERROR 2 FPS ERROR 

ATST17: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC : COPY FLOAT ING CONDITION CODES 
BEQ REND17 "ANSWERS CHECK 
COMPO SATE FOR FORTRAN LNACCURACIES. 
oTF AC2, ANS! BaVE FPU ANSWER 
ADD al ANSI 2 “INCREMENT FPU ANSWER 
Apc ANS! 
CMPF ANSI, AC3 CHECK ANSWERS AGAIN 
CFCC :COPY FLOATING CONDITION CODES 
BEQ AEND17 “BRANCH IF OK 
SUB #2 ,ANS1+2 ‘DECREMENT FPU ANSWER 

CMPF ANSI, AC3 CHECK ANSWERS AGAIN 
CFCC : COPY FLOATING CONDITION CODES 
BEQ AEND17 “BRANCH IF 0 
STF AC2, ANS! : SAVE FPU ANSWER 
ERROR 7 *FPU AND FORTRAN DISAGREE 

AENDI7: CLR FPS CLR FPU FPS BUFFER 
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2320 



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

O9-FEB-77 10:34 PAGE S7 
D@FPOA.P11 O9-FEB-77 10:32 720 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

2321 o SHERSKSRKKSSSSKSRSRRASRSREESAERERERAERRSRRRSSSERERERESRSRESHE SE 

2322 t ETEST 20 EXERCISE SUBD, OVERFLOW AND UNOERFLOW INTERRUPTS OFF, TRUNCATE MODE 
2323 ME TTTTITIT TTT TTT TTT ITT Terre 

2324 010765 000004 téT20: SCOPE 
2325 b19770 O1e737 Ollle2 002376 MOV BARET20,EXPFEA ;ADDR OF INSTR BEING TESTED 
2326 10776 12737 era 902400 nov 004640, SFPS SET IE girs 1 IN FORTRAN ANSWER 

Fe RG Ben Hie ah ER Le FORTY FE 
e309 i 14 32 CLR FPS CLR FPU FPS ae 

4 L Saar Bitoo4 Rens? poste ROBE cc EU a3 BEER 
2332 011030 OO? 27 G23404 JSR PC RANOLY T RANDOM INPUT 
2333 011034 002436 -WORD LONUM HINUM 
2334 011040 004437 023560 JSR RY S$POLSH ENTER POLISH MODE 
2335 O11044 023562 O0e426 SPUSH , LONUM “PUSH 4 WORDS ON STACK (LONUM) 
233% O110S0 023562 002436 SPUSH | HINUM "PUSH 4 WORDS ON STACK (HINUM) 
2337 011054 023634 $SUB ‘ADDRESS OF FORTRAN SUBTRACT 
2338 011056 023612 002416 SPOPX  ,ANS2 -POP 4 WORDS AND EXIT POLISH MODE 

2340 011062 043700 902400 MOV SFPS.RO -DISPLAY FLOATING POINT STATUS 
os41 O11065 1701 0200 LOFPS s8040e00 ‘LOAD FPS, INTERRUPT DISABLE AND FD 
2342 011072 172437 OGe426 LOD LONUM, ACO LOAD ACO'WITH A RANOOM NUMBER 
2343 O11076 172537 002436 LDO HINUM’ AC] ‘LORD ACL WITH A RANDOM NUMBER 

Sus O11 106 17 : £40 CDFPS oaths LORD INTERRUPTS ONE EXCEPT OVER ANC UNDERFLOW * 90464 
eae art tS le 4? thes 001110 MOV #. +6, SLPADR i err TA TER ORE en 

ong ; SSSSESESSSRKEERERASERSRRRRRRERRRERRRRARRS ERE eRRSEREREEESRSES 

11120 17 LO ACO, AC NTO AC2 
5320 Brits 173201 ARET20: EOD ACI? AcE i era? 1 BY AC2 
2352 O11124 170237 002362 STFPS FPS’ STORE FLOATING POINT STATUS 
2353 011130 023737 002362 o0e400 CHP FPS SFPS ; CHECK FPS 
2354 011136 001403 BEQ atTst2o BRANCH IF OK 
2355 011140 174237 002406 STD AC2,ANS1 “SAVE FPU ANSWER 
g356 011144 104020 ERROR 20 FPS ERROR 

2358 O1114% 173702 ATST20: CMPD AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
2359 011150 170000 CFCC :COPY FLOATING CONDITION CODES 
2360 011152 001437 BEG AEND2O “ANSWERS CHECK 
2361 j COMPENSATE FOR FORTRAN {NACCURACIES. 
2362 011154 174237 002406 ETO SAVE FPU ANSWER 
2363 011160 062737 000001 002414 ADD x CANS Tee INCREMENT FPU ANSWER 
2364 011165 005537 O0e4ie ADC ANS 1+4 
2365 011172 005537 002410 adc ANS1+2 
2366 011176 S37 002406 ADC ANS 1 
23%? Ollede 173737 OO0c406 CMPD «ANS, AC3 CHECK ANSWERS AGAIN 
2368 011206 CFCC ‘COPY FLOATING CONDITION CODES 
2369 011210 001420 BEQ AEND20 BRANCH IF OK 
2370 Ollel 1627 gocoo2 002414 SUB #2 ANSI +6 DECREMENT FPU ANSWER 
2371 Alle era, 002412 SBC ANS 1+4 
2372 011224 005637 00c410 SBC ANS1+2 
2373 011230 SBC ANS 1 
2374 011238 173737 O0C406 CMPD —s ANS, AC CHECK ANSWERS AGAIN 
2375 011240 170000 CFCC COPY FLOATING CONDITION CODES 
2376 Olle42 001403 BEQ AEND20 ‘BRANCH IF OK 
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2377 011244 174237 002406 STO AC2,ANS1 ;SAVE FPU ANSWER 
oe O11eSO 104010 ERROR 10 -FPU AND FORTRAN DISAGREE 
e 
6380 O11eSe 005037 O0e3be AEND2O: CLR FPS ;CLR FPU FPS BUFFER 
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FPU ADD/SUB/NUL/DIV RANDOM EXER MACYL1 27(1006) O9-FEB-77 10:34 PAGE S9 
DQFPDA.P11 09-FEB-77 10:32 Tal EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MODE 

2382 ;  SRERSKASEKRSRSRASEREREERHERESSRSRERRSRERERERSRESRRSERSRREREE EES 

2383 SRTEST 21 EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MODE 
2384 lt eee ail 

2385 011256 OO0004 téT2 COPE 
238 011060 012737 O11412 002376 MOV @MRETI.EXPFEA  ;RODR OF INSTR BEING TESTED 
2387 011266 012737 OO7400 002400 MOV #007400 SFPS -SET IE BITS IN FORTRAN ANSWER 
2388 011274 005037 O0e402 CLR SFEC “CLR FORTRAN FEC 
2389 011300 005037 O0e404 CLR SFEA “CLR FORTRAN FEA 
2390 011304 005037 002362 CLR FPS -CLR FPU FPS BUFFER 
2391 011310 005037 002364 CLR FEC “CLR FPU FEC BUFFER 
2332 011314 005037 002365 CLR FEA “CLR FPU FEA BUFFER 
2393 011320 004737 023414 JSR PC, RANODL2 ; GET RANDOM INPUT DATA 
239% 011304 OO02%2h 002436 -WORD LONUM. HINUM 
2395 011330 004437 023560 JSR RY, SPOLSH ENTER POLISH MODE 
23% 011334 O23562 002426 SPUSH  ,LONUN ‘PUSH 2 WORDS ON STACK (LONUM) 
2397 O11340 023562 002436 SPUSH | HINUM ‘PUSH 2 WORDS ON STACK (HINUM) 
2398 O11344 025314 SMUL ADDRESS OF FORTRAN MULTIPLY 
0333 011346 023612 002416 SPOPX ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE 

P40! 011352 913700 O0e400 MOV SFPS_RO sDISPLAY FLOATING POINT STATUS 
gute 911355 170187 49000 LDFPS #940000 ik AR THE FPS, INTERRUPT DISABLE 

ll 17 26 LOF LONUM, ACO ACO WITH’A RANOOM NUMBER 
2404 011366 172537 0043 LOF HINUM AC] ‘oan HC] 1 WITH A RANDOM NUMBER 
40S 011372 172737 O0C416 LOF ANS2 AC3 “LOAD AC3 WITH THE SUM 
2406 011376 170127 007400 LOFPS #007400 “TURN INTERRUPTS ON 
e107 011402 012737 O1141C 9001110 MOV #.+6, SLPADR "RESET LOOP ADDRESS 

ait} = Se AR AE AE AB A 9 9 9 9 0 A 

2411 O11410 172609 LOF aco,ACe2 ;LOAQ ACO INTO AC2 
Pyle 011412 171201 MRET1: MULF acl, "ace *MULTIPLY AC] BY AC2 
413 O11414 170237 002362 STFPS FPS’ ‘STORE FLOATING POINT STATUS 
2414 011420 623737 002362 o0e400 CMP FPS. SFPS i CHECK Fes 
guls 011426 0914 BEQ MERA] i BRANC IF OK 

16 011430 174237 oO02406 STF Ace, ANS! AVE aan ANSWER 
ei? 011434 104003 ERROR 3 :FPS ERROR 

2419 011436 005737 o002400 MERRI: TST SFPS i ERROR BIT SET ? 
420 011442 100014 BPL MTST1 DONT GET FEC/FEA 
evel O11444 170337 002364 STST FEC YES, CHECK STATUS 

2423 011450 023737 002364 002402 CMP FEC, SFEC ;CHECK THE FLOATING EXCEPTION CODES 
P44 011456 001401 BEQ 1$ ‘BRANCH IF OK 
eies 011460 104025 ERROR 25 *FEC IS WRONG 

2427 011462 023737 002366 O0e4O4 15: CMP FEA, SFEA ;CHECK FLOATING PC 
2428 011470 OO1401 BEQ MTSTI BRANCH IF OK 
Ear 011472 104025 ERROR 25 :WRONG ADORESS IN FEA 

2431 O11474 173702 MTST1: CMPF  AC2,AC3 ; COMPARE FPU ANSWER TO FORTRAN ANSWER 
2432 011476 170000 CFCC “COPY FLOATING CONDITION CODES 
g433 011500 OO1416 BEG MENDJ “ANSWERS CHECK 

4 - COMPENSATE FOR FORTRAN INACCURACIES. 
2439S 011502 174237 002406 OTF AC2, ANS! -SAVE FPU ANSWER 
2436 011506 162737 00000! OOc410 SUB #1, ANS1+2 -DECREMENT FPU ANSWER 
2437 011514 005637 O0c406 SBC ANS! 
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2438 Q11S20 173737 O0e40b CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN 
2439 011Se4 170000 CFCC COPY FLOATING CONDITION CODES 
e440 011526 001403 BEQ MEND1 “BRANCH IF OK 
2441 011$30 174237 002406 STF ACe, ANS! SAVE FPU ANSWER 
eae 011534 104011 ERROR 11 -FPU AND FORTRAN DISAGREE 

eae 011536 005037 O0e3te MENDI: CLR FPS ;CLEAR FPP FPS BUFFER 
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FPU ADD/SUB/NMUL “DIV RANDOM EXER MACY11 ef 5008) 
DOFPDA. P11 

446 
2447 
448 
e449 011542 
e450 O11544 
ey] 011582 
sre5 Oliseu 
e454 011570 
e455 011574 
e456 011600 
2457 011604 

011610 
e453 O11614 
Stel O14 
462 011630 
2463 011632 
2464 
e465 011636 
466 011642 
467 O11646 
e468 O116S2 
469 011656 
2470 11662 
2471 O11656 
2472 
2473 
2474 
475 011674 
476 011676 
2477 011700 
2478 011704 
e479 Oli7l2 
e480 O11714 
2481 011720 
euBe 
483 011722 
P44 011726 
P4B8S 011730 
24B6 
487 011734 
ues Q11742 
e4e9 O11744 
2490 
491 OL1746 
e492 011754 
2493 011756 
O44 
2495 011760 
o49% 011762 
2497 011764 
249g 
2499 011766 
2500 011772 
2501 012000 

O9-FEB-77 10:32 

170127 
012737 

172600 
171201 
170237 
023737 
001403 
174237 
104021 

005737 
100014 
170337 

023737 
001401 
104031 

023737 
001401 
104031 

162737 
005637 

011676 
007600 

007600 
011674 

002362 
002362 

002406 

002400 

002364 

002364 

002366 

002406 
000001 
002412 

002376 
002400 

001110 

002400 

002402 

002404 

002414 

09-FEB-77 10:34 PAGE 61 
EXERCISE MULO, ALL INTERRUPTS ON, ROUNDING MODE 

> SEAGER dE 9-969 46 4 9 9 9 A A 0 a 9 0 a a a a ak a 
EXERCISE MULD, ALL INTERRUPTS ON, ROUNDING MODE 

ATITOITTIItiiiiiiiiiiniiiiiiiiciiiiiititititilitiitt eel eeee 

;ADOR OF INSTR BEING TESTED 
set JE Pte et HN. FORTRAN ANSWER 

:CLR FORTRAN FER 
“CLR FPU FPS BUFFER 
“CLR FPU FEC BUFFER 
CLR FPU FEA BUFFER 
GET RANDOM INPUT DATA 

;ENTER POLISH MODE 
TACK (LONUM) 

iPust 4 4 oRbe Bh yack (HTN) 
; ADORESS OF FORTRAN MULTIPL 
;POP 4 WORDS AND EXIT POL TSH MODE 

-DISPLAY FLOATING POINT STATUS 
“SET FD OF FPS ONLY, INTERRUPT DISABLE 
:LOAD ACO WITH A RANDOM NUMBER 
“LOAD ACL WITH A RANDOM NUMBER 
-LOAD AC3 WITH THE SUM 
TURN INTERRUPTS ON 
“RESET LOOP ADDRESS 

5 SE Se ae AE AE He SE He SE SE A HE AE AE AE aE EE aE aa 

TEST 22 

téT22: SCOPE 
MOV eMRET2 EXPFEA 
MOV 8007600, SFPS 
CLR SFEC 
CLR SFEA 
CLR FPS 
CLR FEC 
CLR FEA 
JSR PC RANOLY 
“WORD LOAUN HINUM 
JSR 4 §POLSH 
PUSH "LRU 
PUSH ) HINUM 

SMUL 
SPOPX ,ANS2 

MOV SFPS,RO 
LOFPS 8040200 
LOO LONUM, ACO 
LOD HINUM!AC1 
LOO ANSe. AC3 
LOFPS 8007600 
NOV #.+6, SLPADR 

LDO Aco, Ace 
MRET2: MULD  ACI1ACe 

STFPS FPS’ 
CNP FPS SFPS 
BEQ MERR2 
STO AC2,ANS1 
ERROR 21 

MERRe: TST SFPS 
BPL MTSTe 
STST FEC 

CMP FEC, SFEC 
BEQ 1$ 
ERROR 31 

1S: CMP FEA, $FEA 
BEQ mTSte2 
ERROR 31 

MTST2: CMPD Ace, ACI 

Q 

eT0 Ace 
SUB #1 ANSI 6 
SBC ANS 144 

;LOAD ACO INTO ACe 
“MULTIPLY ACL BY AC2 
‘STORE FLOATING POINT STATUS 

SAVE FPU ANSWER 
:FPS ERROR 

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

;CHECK THE FLOATING EXCEPTION CODES 
BRANCH IF 0 
:FEC IS WRONG 

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

; COMPARE FPU ANSWER TO FORTRAN ANSWER 
COPY FLOATING CONDITION CODES 
“ANSWERS CHECK BE MEND2 

- COMPENSATE E FOR FORTRAN INACCURACIES. 
;SAVE FPU ANSWER 
;DECREMENT FPU ANSWER 
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1500; 7 Q0e410 SBC ANSI +e 
Bi 10 Sees 002406 SBC ANS! 7 
O1e014 173737 O02406 CMPO ANS1,AC3 ;CHECK ANSWERS AGAIN 
Ole02e0 170000 CFCC COPY FLOATING CONDITION CODES 
Olebee 001403 BEQ MENDe BRANCH IF OK 

eS03 

2505 
2506 
es0? 012004 174237 002406 STO AC2, ANS! “SAVE FPU ANSWER 
coe 012030 1040le ERROR le “FPU ANO FORTRAN DISAGREE 

eS10 
2511 

012032 005037 O0023be MENDe: CLR FPS ;CLEAR FPP FPS BUFFER 
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esi2 
2$13 

e515 1 Sie Olson0 
2$17 bi cote 
2518 Q120S4 
2519 G1 e060 

25] iS0r0 
eS22e 012074 
2S23 616100 
2eSe4 12104 
2S2S iel10 

eSe7 BiSia0 
2628 012124 
eSe9 _Olel2 
2530 
231 Ole2l3e 
eS3e 01213 
2533 Qlel4e 
ess Olel4 
2S35 012152 
2536 012156 
2537 Olelbe 
2538 
2539 
2540 
es41 012170 
es4e Ol2i7e 
2543 Ql2174 
es4y 012200 
es45 012206 
e546 O12210 
es47 012214 
2548 
2549 Ql2el6b 
essO Ole22e0 
2551 Ol222e 
esSe ' 

Sez) 81585 
2555 plese 

223 BSR 
ess8 OleeS0 
2559 
2560 
2561 
e562 
2563 

O9-FEB-77 10:32 

w
o
 

N
 

Ww
W 
N
 

174237 
104011 

005037 

012172 
004400 

Ge 

O1217C 

002362 
002362 

002406 

Bosco: 
002406 
002406 

002406 

002362 

002376 
002400 

001110 

002400 

002410 

T23 

JOS 
O9-FEB-77 10:34 PAGE 63 

EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

+ SESE AE AE 48 0 0 SEE AE A 0 SE SE AE AE 4 6 0 ab A a A 0 A a a a a a a a a aE 
‘RTEST 23 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
ATITUTiiitiiirrittiLiLiiiiiiiitiiiiii li etter eer eeey 

té123: 

MRET3: 

MTST3: 

MEND3: 

SCOPE 
MOV #MRET3, EXPFEA OF INSTR BEING TESTED 
MOV 8004400, SFPS £34 Tye eli IN FORTRAN ANSWER 
CLR SFEC 
CLR SFER ete FORTRAN FEA 

LR FE CLR a FPR RUFF ER 
CLR FEA CLR FPU FEA BUFFER 
JSR PC, RANOLe ; GET RANDOM INPUT DATA 
WORD  LORUM, HINUM 
JSR RY SPOLSH ‘ENTER POLISH MODE 

geusy Lon ;BUSH g HORDS ON STACK <LONU) 
SMUL ADDRESS OF FORTRAN MULTIPLY 
$POPX  ,ANS2 POP 2 WORDS AND EXIT POLISH MODE 

MOV SFPS_RO DISPLAY FLOATING POINT STATUS 
LOFPS 8 4obog CLEAR THE FPS, I TERRUPT nuruen 
LOF LONUM, ACO ACO WITH’A 
LOF HINUM’ AC 1 iL ORD ACI WITH a RAROON NORE 
LDF alse Ac3 aC WITH THe SUM 
LOFPS #004400 Onn INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
MOV 8. +6, SLPADR TURN LOOP ADDRESS’ 

; REERERKEAKSSRSREKASERSSERRESRRERAREE RARER RES SRERERERALE RARE ERE 

LOF aco, Ace LOAD ACO INTO AC2 
MULF  ACLACe -MULTIPLY ACL BY AC2 
STFPS FPS’ STORE FLOATING POINT STATUS 
CMP FPS SFPS ‘CHECK FPS 
BEQ mTSt3 ‘BRANCH IF OK 
TF AC2, ANS! i DAVE, FP FPU ANSWER 

ERROR 3 RROR 

CMPF AC, ACB COMPARE FPU ANSWER TO FORTRAN ANSWER 
cece ‘COPY FLOATING CONDITION CODES 

"ANSWERS CHECK MEND3 
“COMPENSATE FOR FORTRAN INACCURACIES. 

aif a gee iBE MR GEN  iaHER ANSWER 

CMP BNL AC3 CK_ANSWERS AGAIN 
FCC ik Y FLO at 2 CBNOT TION COOES 

BEQ MEND3 “BRANCH IF OK 
STF ACe, ANS! : SAVE FPU ANSWER 
ERROR 11 -FPU AND FORTRAN DISAGREE 

CLR FPS ;CLEAR FPP FPS BUFFER 
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e564 + SHER SSSSSERSSSREEASRESESREESERERERERERSSSRESRESESERSRAEREEREEE 

2565 TEST 24 EXERCISE MULD, OVERFLOW ANO UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
cob jEHIOHEARRRERREEROLEHEREEHELEAELEREEAEREOORSSSSASSAAASONAEENESE 

2567 012264 c tét24: SCOPE 
gob8 1 12737 012420 002376 MOV @MRETY.EXPFER  ;ADOR OF INSTR BEING TESTED 
2569 01 12737 600 002400 MOV #004600, SFPS = :SET IE BITS IN FORTRAN ANSWER 
2570 Ol2302 005037 O0c4O2 CLR SFEC “CLR FORTRAN FEC 
2571 012306 005037 O02404 CLR SFEA “CLR FORTRAN FEA 
2S57e Ole3i2 005037 002362 CLR FPS -CLR FPU FPS BUFFER 

Sm flue ty bee: ce She ou Fen BFE 
75 Bisse ony? RosaRe ISR PC AR ANDLY T RANDOM INPUT DATA 

2576 Ol2e332 O0e426 002436 -WORD  LONUM. HINUM 
2577 012336 OO4437 023560 JSR R4 §POLSH ENTER POLISH MODE 
2578 Olesde Oe3Sbe 002426 SPUSH  ,LONUM “PUSH 4 WORDS ON STACK (LONUM) 
2579 012346 Oe3Sb2 002436 SPUSH | HINUM “PUSH 4 WORDS ON STACK (HINUM) 
2580 012352 025314 SMUL “ADDRESS OF FORTRAN MULTIPLY 
2581 012354 023612 O024I6 SPOPX ,ANS2 *POP 4 WORDS AND EXIT POLISH MODE 

ser Sis ym Bee Bloc SAGAR RR FO OT ELEY orsaau 
Send Bt s3o4 1oads3 26 LOD LONUM, ACO i bao Poe tra WITH BA RAKOSN UR 
2586 012374 172537 002436 LOO HINUM' AC 1 -LOAD AC] WITH A RANDOM NMEER 
2587 012400 172737 OO2416 LOO ANS2, ACS *LOAD AC3 WITH THE S 
2588 012404 170127 LOFPS #004600 : TURN INTERRUPTS ON UE XCEPT OVER AND UNDERFI_OW 
cobs 012410 012737 Ole4i6 001110 MOV 8. +6, SLPADR RESET L 

cea ; SREKPSKAKSSASRESSERERSASKSSREARERSSSRSSERESSSRRRREERESESERREESD 

2593 012416 172600 LOO ACO, Ace ;LOAD ACD INTO AC2 
250i Ole420 171201 MRET4: MULD  ACI1,ACe TWLTIPLY ACL BY AC2 
2595 Ole4e2 170237 002362 STFPS FPS’ STORE FLOATING POINT STATUS 
25% 012426 023737 002362 002400 CMP FPS SFPS i CHECK FPS 
2597 Leu 0914 BE nTgts RANCH IF OK 
2598 Ol 17423? 002406 AC? , ANS1 ‘SAVE FPU ANSWER 
e599 ole442e 104021 ERROR 21 FPS ERROR 

2601 O12444 173702 MTST4: CMPD AC2,AC3 - COMPARE FPU ANSWER TO FORTRAN ANSWER 
2602 O1e446 170000 CFCC :COPY FLOATING CONDITION CODES 
2603 012450 001422 EQ “ANSWERS CHECK 
2604 SE OMPENSATE FOR FORTRAN INACCURACIES. 
2605 012452 174237 O0e406 éT0 AC2 ANS! “SAVE FPU ANSWER 
2606 012456 162737 CO000! 002414 Sug #1. ANSI+6 ‘DECREMENT FPU ANSWER 
2607 O124%64 005637 O0c412 sec ANS 1+4 
2608 012470 005637 O0c4I0 SBC ANS1+2 
2609 012474 005637 0004% Sac ANSI 
2610 012500 173737 O0c406 CMPD —« ANS, AC CHECK ANSWERS AGAIN 
2611 012504 170000 CFCC “COPY FLOATING CONDITION CODES 
2612 012506 001403 BEQ MENDY “BRANCH IF OK 
2613 012510 174237 o0c4O6 STO AC2, ANS! SAVE FPU ANSWER 
ebi4 012514 104012 ERROR 12 -FPU AND J POR TRAN DISAGREE 

2616 012516 005637 002362 MENDY: CLR FPS ;CLEAR FPP FPS BUFFER 
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; eee ee cee MLE LL INTERRUPTS ON TRUNCATE MODE 

‘ RTEST EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE 
BPE rely Birr errr prim Ber elie ene ae 

012522 O0000% téT25: SCOPE 
012Se4 012737 O!26S6 002376 MOV @MRETS EXPFEA i BOOR OF NSTR BEING TESTED 
012532 012737 w/440 002400 MOV 8007440, SFPS I BITS IN FORTRAN ANSWER 
012540 005037 Ode402 CLR SFEC -CLR FORTRAN FEC 
012544 005037 O0c4ON CLR SFEA CLR FORTRAN FEA 
012650 005037 002362 CLR FPS -CLR FPU FPS BUFFER 
012554 005037 002364 CLR FEC ‘CLR FPU FEC BUFFER 
012.0 005037 002366 ELR FEA CLR FPU FEA SUFFER 
012564 004737 Oe3414 JSR PC RANDL2 ; GET RANDOM INPUT DATA 
012570 O0e%26 002436 -WORD = LONUM. HINUM 
012574 004437 023560 JSR R4 SPOLSH ENTER POLISH MODE 
012600 C2362 002426 SPUSH  ,LONUM 3 WORDS ON STACK (LONUM) 
O1C6O4 023662 000436 SPUSH  *HINUM Be ON STACK (HINUM) 
012610 OeS314 SMUL SS OF FORTRAN MULTIPLY 
Olcbl2 O236l2 O01 SPOPX  ,ANS2 @ WORDS AND EXIT POLISH MODE 

012616 013700 od24o0 MOV SFPS_RO “DISPLAY FLOATING POINT STATUS 
Oleb2e2 170127 O40000 LOFPS 8040000 :CLEAR THE FPS, INTERRUPT DISABLE 
012626 172437 O0e4%26 LOF LONUM ACO *LOAD ACO WITH'A RANDOM NUMBER 
012632 172537 00436 LOF HINUM’ AC 1 *LORAD AC] WITH @ RANDOM NUMBER 
012636 172737 OO0C416 LOF ANS2 AC3 “LOAD AC3 WITH THE SUM 
012642 170127 007440 LOFPS #007440 ‘TURN INTERRUPTS ON 
01264 012737 O1e6S4 001110 MOV 8. +6, SLPAOR *RESET LOOP ADDRESS 

; SERSEREESRELESESSSERRERRRES RARE G SEES REESE SERS RARER ESE SRR ER EEE 

012654 172600 LOF Aco,Ace ;LOAD ACO INTO AC2 
01265 171201 MRETS: MULF ACI,ACe -MULTIPLY ACL BY AC2 
012660 170237 002362 STFPS FPS -STORE FLOATING POINT STATUS 
012664 023737 002362 002400 CMP FPS SFPS ‘CHECK F 
012672 001403 BEQ MERRS BRANCH IF OK 
012674 174237 002406 STF AC2, ANSI :SAVE FPU ANSWER 
012700 104003 ERROR 3 FPS ERROR 

012702 005737 002400 MERRS: TST SFPS j ERROR BIT SET ? 
012706 100014 BPL MTSTS DONT GET FEC/FER 
012710 170337 002364 STST FEC Mes, CHECK STATUS 

012714 023737 002364 002402 CMP FEC, SFEC ;CHECK THE FLOATING EXCEPTION CODES 
O1e7ee 001401 BEQ 1$ BRANCH IF OK 
12724 104025 ERROR 2S FEC IS WRONG 

012726 023737 002366 oO02404 1S: CMP FEA, SFEA CHECK FLOATING PC 
012734 001401 BEQ mTSts “BRANCH IF OK 
01273 104025 ERROR 2S WRONG ADDRESS IN FEA 

012740 173702 MISTS: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
012742 170000 CFCC ;COPY FLOATING CONDITION CODES 
012744 001427 BEQ MENDS “ANSWERS CHECK 

i COMPENSATE FOR FORTRAN fNACCURACIES. 
01274 174237 002406 OTF - SAVE UEP ANSWER 
0127S2 062737 000001 ooe410 ADD a Canerse ‘INCREMENT FPU ANSWER 
012760 005537 002406 AoC ANS1 
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012764 
012770 

09-FEB-77 

173737 
170000 

10:32 

002406 

002406 

00236e 

002410 

MENDS: 

MQS 
O9-FEB-77 10:34 PAGE 66 

EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE 

CMPF ANS1 ,AC3 ;CHECK ANSWERS AGAIN 
cree soc FLOATING CONDITION CODES 

ee fe BRS142 ; DEC HeNt 7 Pou ANSWER 

CHEF ane AC3 
CFCC co FLOnT Yn CONDITION CODES 
BEQ MENOS 
STF ACe, ANS! ‘SAVE. PU. ANSUER 
ERROR 11 “FPU AND FORTRAN DISAGREE 

CLR FPS ;CLEAR FPP FPS BUFFER 
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208  SRESSRAKERARRESARERSREREGRERSSRERESERSRRERERSRRAREREEEEEE ELE E ES 

2687 TEST 26 EXERCISE MULD. ALL INTERRUPTS ON, TRUNCATE MODE 
WTTTTTTETT TTT TTT TTI TTT TT TTT TTT ee Te 

013030 téT26: SCOPE 

sa Glee Ciera, Guaees GEES iy REDCAR OO TEE athens t seh BIS Bera? Beeb aD fe OSrec iatp FORTRAN 
Fa) 01 X05e p05097 04 CLR ay CLR FORTRAN FER 
ob 01 37 362 CLR FP “CLR FPU FPS BUFFER 
2695 013062 005037 002364 CLR FEC “CLR FPU FEC SUFFER 
Ob% O13 & 005037 002366 CLR FEA “CLR FPU FEA BUFFER 
2697? 013072 737 Oe3404 JSR PC. RANOLY GET RANDOM INPUT DATA 
2698 013076 2% 0024% WORD ft HINUM 
2699 013102 OO4437 023550 JSR R4 SPOLSH jENTER, POLISH MODE 
2700 013106 O23Sbe QOeHeb USH ,LONUN iPUSH WORDS ON 9 K (LONUM) 
2701 013112 023562 % USH "HINUH TACK (HINUM) 
27 913118 025314 MUL ‘ADDRESS OF FORTRAN MULTIPLY 
e703 131e0 023612 O0e416 POPX  ,ANS2 “POP 4 WORDS AND EXIT POLISH MODE 

2705 013124 013700 o0e2400 MOV SFPS RO DISPLAY FLOATING POINT STATUS 
2706 013130 170127 o40200 LOFPS 8040200 SET FQ FPS INTERRUPT DISABLE 
2707 O13134 172437 O0C4e6 LOO LONUM, ACO LOAD WITH NUMBER 
2708 O131% 172537 00°36 Loo HINUM ' AC1 fe acl WITH A RANOOM NUMBER 
2709 013144 172737 O0eC416 LOO Arts 3 here con 
2710 013150 170127 007640 LOFPS 64 bon Pate 
eri 013154 012737 013162 001110 MOV 8. +6, SLPAOR i TURN LOOP ADORE 

13 
; SREAKSKAERSERSERRSSSAESSSSRAASASLRERERRRESRRRERERRESE 

SERS ELSE REE 

2735 013162 172600 LOO ACO,AC2 ; LOAD aco INTO AC2 
e716 013164 171 MRET6: MULD ACl,ACEe TIPLY ACL BY AC2 
2717 013166 17003? 002362 STFPS FPS ORE Contin POINT STATUS 
2718 013172 023737 O0e36e OO0e400 CMP FPS SFPS : CHECK 
2719 013200 001403 BEQ RRE :BRANCH IF OK 
2720 013202 174237 ocOe40s STO AC2,ANS1 SAVE FPU ANSWER 
e7el 013206 104021 ERROR :FPS 

2723 013210 00S737 cO24o0 MERR6: TST SFPS j ERROR BIT SET ? 
2724 013214 100014 BPL MTSTb DONT GET FEC/FEA 
ere 013216 170337 002364 STST FEC yes, CHECK STATUS 

$787 013082 3737 002364 002402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
01 1401 BEQ 1§ BRANCH IF 

e7e3 013232 104031 ERROR 31 “FEC IS IRONG 

2731 013234 023737 002366 OO02404 1S: CMP FEA. SFEA CHECK FLOATING PC 
2732 013-42 OO1401 BEQ mTSt6 BRANCH IF OK 
e733 013044 104031 ERROR 31 WRONG ADDRESS IN FEA 

2735 0132% 173702 MTST6: CMPD  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
27% 013250 170000 CFCC ‘COPY FLOR TING CONDITION CODES 
2737. 013252 001437 BEQ MEND6 * ANSE 
2738 i COMPENSATE FOR FORTRAN iNNCCURAC TES: 
2739 013254 174237 002406 S70 Sl “SAVE FPU ANSWER 
2740 013260 062737 OO0001 002414 ADO xX CANS Te INCREMENT FPU ANSWER 
2741 013266 005537 O0e4le2 ADC ANS 144 
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e74e 013272 005537 002410 

a eee 17 DOS4Oe Svs O13ee rhea 
274% 013310 Oo 
e7w? Ols3le 1 000002 
e748 013320 O00S637 OOedle 
2749 «013324 005637 002410 
e750 013330 002406 
e7$1 O13334 173737 O0e406 
2e7Se 013340 170000 
e753 Ol3s34e 001403 
2754) =O13344 =174237 «002406 
cee 013380 10401e 

e757 0133S2 005037 002362 

002414 

MENDE: 

BOb 
O9-FEB-77 10:34 PAGE 68 

EXERCISE MULO, HLL INTERRUPTS ON, TRUNCATE MODE 

apc ANS1+2 
ADC ANS! 
CMPD ANS, ACI i CHECK ANSWERS AGAIN 
CFCC Y FLOBTING CONDITION CODES 
BEQ MENDG BRANCH IF OK 
SUB #2, ANS1 +6 OPO RCMENT FPU ANSWER 
Sac ANS 144 
SBC ANS1+2 
SBC ANS | 
CMPD = RNS, AC3 CHECK ANSWERS AGAIN 
CFCC ; COPY FLOATING CONDITION CODES 
BEG MEND6 HIF OK 
STO AC2, ANS! SAVE Fey ANSWER 
ERROR ie ‘FPU AND FORTRAN DISAGREE 

CLR FPS “CLEAR FPP FPS BUFFER 
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e7s9 EMEA EAE EE EEE EEE RASS REESE ESE ED 

2760  #TEST 27 EXERCISE MULF, OVERFLOW ANDO UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
276l MPTTTITITITITT ITI TT TTT rrr 

2762 013355 OO0004 té127: SCOPE 
2763 013360 012737 013512 002376 MOV SMRET7.EXPFEA  ;RDOR OF INSTR BEING TESTED 
2764 013366 012737 OO4H4O O0e4U0 MOV sOO4H40 SFPS § :SET IE BITS IN FORTRAN ANSWER 
2765 013374 005037 O0e40e CLR SFEC ‘CLR FORTRAN FEC 
2766 013400 005037 O0C4O4 CLR SFEA -CLR FORTRAN FEA 
2767 013404 005037 362 CLR FPS -CLR FPU FPS BUFFER 
2768 013410 005037 364 CLR FEC ‘CLR FPU FEC BUFFER 
2769 013414 005037 002366 CLR FEA “CLR FPU FEA BUFFER 
2770 O13420 004737 O23414 JSR PC RANOL2 ; GET RRNOOM INPUT DATA 
2771 O13424 OOC42h 002436 -WORD LOAUM HINUM 
e772 013430 OO4437 023560 JSR RY SPOLSH TENTER POLISH MODE 
2773 O13434 O2e3Sbe 00-426 SPUSH  ,LONUM ;PUSH 2 WORDS ON STAC (LONUM) 
2774 O13440 023562 002436 SPUSH | HINUM >PUSH 2 WORDS ON STACK (HINUM) 
2775 «(OL3444 025314 SMUL “ADDRESS OF FORTRAN MULTIPLY 
277h ~O13446 Oe36l2 OO2416 SPOPX ,ANS2 -POP 2 WORDS AND EXIT POLISH MODE 

2778 013452 013700 O02400 MOV SFPS_RO -DISPLAY FLOATING POINT STATUS 
2779 ~#O13456 170127 o400c0 LOFPS 8040000 “CLEAR THE FPS, INTERRUPT DISABLE 
2780 O13462 172437 O0C426 LOF LONUM, ACD :LOAD ACO WITH'A RANDOM NUMBER 
2781 O13466 172537 002436 LOF HINUM' AC 1 ‘LOAD AC] WITH A RANDOM NUMBER 
e782 013472 172737 OO0P416 LOF ANS2, AC3 :LOAD ACS WITH THE SUM 
2783 013476 170127 OO44O LOFPS #004440 TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
orm 013502 012737 013510 001110 MOV $.+6, SLPADR "RESET LOOP RODRESS’ 

o7ee ; SHAKERS EGERERASSA SERA REREASARERAREA SERRA RRARA ERAS SRE SLEREES 

2788 013510 172600 LOF aco, Ace ;LOAD ACO INTO AC2 
2789 013512 17120! MRET?: MULF ACI. ACE *MULTIPLY ACL BY AC2 
2790 013514 170237 002362 STFPS FPS’ :STORE FLOATING POINT STATUS 
2791 013520 023737 002362 002400 CMP FPS SFPS ‘CHECK FPS 
2792 013526 001403 BEQ mTSt? BRANCH IF OK 
2793 013530 174237 oOe406 STF AC2, ANS! -SAVE FPU ANSWER 
2794 013534 104003 ERROR 3 FPS ERROR 

27% 013536 173702 MTST7: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
2797 013540 170000 CFCC -COPY FLOATING CONDITION CODES 
2798 «013542 001427 BEQ MEND? “ANSWERS CHECK 
2799 -COMPENSATE FOR FORTRAN {NACCURACIES. 
2800 013544 174237 002406 oTF AC2. ANS! SAVE FPU ANSWER 
2801 013550 062737 000001 002410 ADD #1. ANS1+2 S INCREMENT FPU ANSWER 
e802 013556 005537 O0e4O5 adc ANS! 
2803 013552 173737 002406 CMPF § ANSI,AC3 CHECK ANSWERS AGAIN 
2804 013566 170000 CFCC ‘COPY FLOATING CONDITION CODES 
2805 013570 OO1414 BEQ MEND? BRANCH IF OK 
2806 013572 162737 oc00002 002410 SUB #2, ANS1+2 *DECREMENT FPU ANSWER 
2807 013600 005637 O0c406 SBC ANS! 
2808 013604 173737 O0C406 CMPF ANSI, AC3 CHECK ANSWERS AGAIN 
2809 013610 170000 CFCC : COPY FLOATING CONDITION CODES 
2810 013612 001403 BEQ MEND? “BRANCH IF 0 
2811 013614 174237 p02406 STF AC2, ANSI “SAVE FPU ANSWER 
e8l2 013620 104011 ERROR 11 -FPU AND FORTRAN DIZ.IGREE 

2814 013622 005037 O00236e MEND7: CLR FPS “CLEAR FPP FPS BUFFER 
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2815 
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eB16  PERSSASEKESSREESSSSRESSS SRE RE SER EEEE SAREE SRERRRERRRERESESR ERTS 

gel? TEST 30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
18 WTTITITT TTT TTT TTT 

ay Tee ERED 37 37 t8130: acure anmET 10, EA TR TESTE 
Sas? Rigee? Bisrae Baa?ee Base Nov EEPEER BOOP OF tte TRAPP UR RAN ANCHER 
2822 013644 005037 O0e40e CLR sree ‘CLR FORTRAN Ro 
2823 013650 005037 O0c404 CLR SFEA “CLR FORTRAN FEA 
e824 013654 005037 002362 CLR FPS “CLR FPU FPS BUFFER 
2825 013660 005037 002364 CLR FEC “CLR FPU FEC BUFFER 
2826 013664 002366 CLR FEA -CLR FPU FEA BUFFER 
2827 013670 004737 OGe3404 JSR PC, RANOLY ; GET RANDOM INPUT DATA 
2828 O13t° 1 OOe42h 002436 “WORD LOAUM HINUM 
2629 013 uO OO4N37 023560 JSR R4Y SPOLSH SENTER POLISH MODE 
2830 013704 Oe3Sb2e O00e426 SPUSH  ,LONUM *PUSH 4 WORDS ON STACK (LONUM) 
2831 013710 O23S62 002436 SPUSH | HINUM PUSH 4 WORDS ON STACK (HINUM) 
2832 013714 02eS314 SMUL ‘ADDRESS OF FORTRAN MULTIPLY 
2833 013716 Oe36l2e O024Ib $POPX |ANSe *POP 4 WORDS AND EXIT POLISH MODE 

2835 013722 013700 one4c0 MOV SFPS RO -DISPLAY FLOATING POINT STATUS 
28% 013726 170127 O40200 LOFPS  #8040¢00 -SET FD OF FPS ONLY, INTERRUPT DISABLE 
2837 013732 172437 O0C426 LOD LONUM, ACO *LOAD ACO WITH A RANDOM NUMBER 
2838 013736 172537 000436 LOO HINUM AC! *LOAD AC] WITH A RANDOM NUMBER 
2839 O13742 172737 002416 LOO ANS2, AC3 “LOAD AC3 WITH THE SUM 
eB4O 01374 170127 004640 LOFPS 8004640 TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW 
ool 013752 012737 013760 001110 MOV #. +6, SLPADR *RESET LOOP ADDRESS’ 

2843 = EEE AE AEE A A EE 8 A A a a a a a EE EE HE 

soup 91376 17 LOD ACO, AC ACO INTO AC2 
137 171201 MRETLO: MULD ACI;AC mut IPLY ACL BY AC2 

? 13764 170237 902362 n02400 STEPS FPS rps j STORE FLOATING POINT STATUS 

see Bt 5P raat 3 BES crerth i BABNCH iP OK 
2850 014000 174237 cn2e406 STO AC2, ANS] :SAVE FPU ANSWER 
2851 O14004 104021 ERROR 21 FPS ERROR 

SBo5 014006 173702 MTST10: CMPD  AC2,AC3 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 INACCURACIES. 
2857 O14014 174237 O024O6 ETD AC2. ANS] FAY FPU U ANGE WER 
Seog Piuteo fee? 37 900001 OdeH14 ADD #1 ANSI +6 CREMENT FPU ANSWER 

1 S HOe4 ie adc ANS1+4 
2860 014032 005537 002410 ADC ANS1+2 
2861 014036 005537 da0e406 AoC ANS1 
e862 O14ON2 173737 O0c406 CMPD —ANS1, AC3 CHECK ANSWERS AGAIN 
2863 O14046 170000 CFCC -COPY FLOATING CONDITION CODES 
2864 O140S0 001420 BEQ MEND1O :BRANCH IF OK 
2865 O140S2 162737 oocdode 002414 SUB #2, ANS1+6 -DECREMENT FPU ANSWER 
2866 014060 005637 002412 SBC ANS 144 
2867 014064 005637 002410 SBC ANS 1+2 
2868 014070 005637 O0C4O6 Sec ANS 1 
2869 014074 173737 O0cC4Ob CMPD = ANS, AC3 ;CHECK ANSWERS AGAIN 
2870 014100 170000 CFCC “COPY FLOATING CONDITION CODES 
2871 014102 001403 BEQ MEND 10 “BRANCH IF OK 
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bot ADD/SUB/MUL “DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 72 

PDA .P11 O9-FEB-77 10:32 T30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

2872 O14104 174237 002406 STO AC2, ANS1 ;SAVE FPU_ ANSWER 
cee 014110 104012 ERROR le -FPU AND FORTRAN DISAGREE 

2875 014112 005037 O0236e MEND1O: CLR FPS ;CLEAR FPP FPS BUFFER 
2876 
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DOTST1: 

002406 
000001 
002406 

002410 

GO6 
09-FEB-77 10:34 PAGE 73 EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE 

46 SESE SE Ab OE OE 96 SE SE SE EE aE gE AE a a a a0 a 
if TEST 31 
SET eggee eeeeneteeniseienseebeeezasssseed steers 

EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE 

SCOPE 
MOV #ORET] EXPFEA TR TESTED 
MOV HG PPR PFA tO EOR TRAN ANSWER 
CLR SFEC aR FORTRAN Bo 
CLR SFEA “CLR FORTRAN FEA 
CLR FPS -CLR FPU FPS BUFFER 
CLR FEC ‘CLR FPU FEC BUFFER 
CLR FEA “CLR FPU FEA BUFFER 
JSR PC RANDL2 ; GET RANDOM INPUT DATA 
-WORD LONUM. HINUM 
JSR RY §POLSH ENTER POLISH MODE 
SPUSH ,LONUM “PUSH 2 WORDS 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 SFPS.RO ih AY FLOATING POINT STATUS 
LOFPS so4ddo0 NTERRUPT DISABLE 
LOF LONUM, ACO *LOAD ACO WITH A RANDOM NUMBER 
LOF HINUM: ACI ‘LOAD ACI WITH A RANDOM NUMBER 
LOF ANS2 AC3 *LOAD ACI WITH THE SUM 
LDFPS #007400 TURN INTERRUPTS ON 
MOV 8. +6, SLPADR ‘RESET LOOP ADDRESS 

5 MAAR AE AE AE SE AE AEE A AE SE EAE ERR ERE SERRE EE EEE EEE EEE 

LOF Aco, Ace -LOAD ACO INTO AC2 
DIVF  Aacl.Ace ‘DIVIDE ACL INTO AC2 
STFPS FPS’ STORE FLOATING POINT STATUS 
CMP FPS. SFPS CHECK FPS 
BEQ DERR} “BRANCH IF OK 
STF AC2, ANS! “SAVE FPU ANSWER 
ERROR 16 :FPS ERROR 

TST SFPS -ERROR BIT SET ? 
BPL OTST -NO, DONT GET FEC/FEA 
STST ‘FEC YES, CHECK STATUS 

CMP FEC, SFEC “CHECK THE FLOATING EXCEPTION CODES 
BEG 1$ “BRANCH IF OK 
ERROR 26 FEC IS WRONG 

CMP FEA, SFEA CHECK FLOATING PC 
BEQ oTsfl ‘BRANCH IF OK 
ERROR 26 WRONG ADDRESS IN FEA 

CMPF = AC2,, ACB “COMPARE FPU ANSWER TO ,ORTRAN ANSWER 
CFCC -COPY FLOATING CONDITION CODES 
BEO “ANSWERS CHECK DEND1 
“COMPENSATE FOR FORTRAN {NACCURACIES. 
oTF AC2. ANS! “SAVE FPU ANSWER 
SUB 81, ANS1+2 ‘DECREMENT FPU ANSWER 
SBC ANS! 
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2933 

Sac 
014360 
BY 

14 
014370 
014374 

014376 

O9-FEB-77 10:32 

173737 

bates 
174237 
104013 

005037 

002406 

002406 

002362 DENOI: 

HOG 
O9-FEB-77 10:34 PAGE 74 

EXERCISE OIVF, ALL INT&RRUPTS ON, ROUNDING MODE 

CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN 
grec i COPY FLOATING CONDITION CODES 
EQ DEND1 ANCH 

STF ACe, ANS1 SAVE FPU ANSWER 
ERROR 13 :FPU AND FORTRAN DISAGREE 

CLR FPS ;CLEAR FPP FPS BUFFER 



I06 
| FPU ADD ’SUB/MUL “DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 75 
DQOFPOA.P11  O9-FEB-77 10:32 732 EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MODE 

2N41 5, Mb aE OE aE ab a 0 a a a aa a a a aa a aaa ak 

ese TEST 32 EXERCISE DIVD. ALL INTERRUPTS ON, ROUNDING MODE 
sai3 MTTITTTITITITTTTI TIT TIT TTT Tries 

4 014402 000004 téT32: SCOPE 

sae Bins Glee Cuvee GS ay SORUEMEGPAS HSDPA TISTE SEU tes Se ee Be a wae ct 
2949 O14430 pens ees €LR a3 ‘CLR FPU FPS BUFFER 
2950 014434 005037 002364 CLR FEC -CLR FPU FEC BUFFER 
o3e1 LY44O GR FRA i R FPU FEA BUFFER 

T4444 R PE RANDLY T RANDOM INPUT DATA 
2953 «O144S0 ~WORD LOAUM, HINUN 

Sgee 5 2 & q sph a SPO. SH ENTER itt Oh STACK (LONUM) 
Se Bisa EBsecs psig PUSH ‘> HINUM : PUSH 4. ae : STACK (HINUM) 

y 

oi88 Bida78 BSRF  ooouie Bey, sense i BRDRE SS of BNO EXIT POLTSH MODE 

014476 013709 002400 NOV sFPS RO ; DISPLAY FLOATING POINT STATUS 

nstised 1obiss RAgEo? LBA HOE i ot Sahat A RANDOM NUMBER 
014512 172537 002436 LDO HINUM AC! ; LOAD ACI WITH A RANDOM NUMBER 
014516 172737 OOP416 LOO ANSe Ac3 *LOAD ACS WITH THE SUM 
014S22 170127 007600 LOFPS #8007600 TURN INTERRUPTS ON 
014526 012737 014534 001110 MOV 8. +6, SLPADR “RESET LOOP ADDRESS 

5 Mea Ae SE gE EH ae aE a aE aE A a A A A a aa a EE EE EE 

014534 172600 LOO ACO,ACe ;LOAD ACG INTO ACE 

14848 17083? 02362 oRETe: BIB. BGLLACE iBHUAPE GATING peta staTus 
O14S44 023737 O0e3be 002400 CMP FPS, SFPS : CHECK FPS 
014552 001403 BEQ DERRE : BRANCH IF OK 
O14SSH = 174237 002406 STO ACe, ANS1 SAVE FPU ANSWER 
014560 1 2 ERROR 22 FPS ERROR 

2960 

293 
2964 
2965 
2965 
2967 

2969 
2970 
297 

2973 
2974 

2976 
2977 
2978 O14S62 005737 o002400 DERR2: TST $FES sERROR BIT SET ? 
2979 1 4566 199014 p piste iNO DONT GET FEC/FEA 
2380 14570 1 7 002364 TST EC 6, CHECK STATUS 

2982 014574 023737 002364 O002402 CMP FEC, SFEC -CHECh THE FLOATING EXCEPTION CODES 
3383 1 ¥Ge 001401 BEQ 1$ ‘BRANCH IF 0 

1 104032 ERROR 32 FEC IS RONG 

ce? 014606 023737 002366 oO02404 1S: CMP FEA, SFEA ;CHECK FLOATING PC 

2989 
2990 

2993 
2994 
2995 
299% 

btaeie Pads FRAoR piste i BRANCH abbress IN FEA 

014620 173702 DTST2: CMPD  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
O 700 CFCC : COPY FLORT ING CONDITION CODES 

1 14 BEG DEND2 ‘ ANSWER 
i COMPENSATE FOR FORTRAN iNRCCURRCTES 

014626 174237 002406 STD S] -SAVE FPU ANSWER 
014632 162737 000001 o02414 SUB Nl ANSI #6 “DECREMENT FPU ANSWER 
014640 005637 O0e4l1e SBC aNg1+4 
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DENDe: 

JO6 
O9-FEB-77 10:34 PAGE 76 

EXERCISE DIVO, ALL INTERRUPTS ON, ROUNDING MODE 

SBC ANS1+e 
SBC ANS 1 
CMPD ANS1,AC3 ;CHECK ANSWERS AGAIN 
CFCC ;COPY FLOATING CONDITION CODES 
BEQ DENDe ;BRANCH IF OK 
STO AC2, ANSI ;SAVE FPU ANSHER 
ERROR 14 ;FPU AND FORTRAN DISAGREE 

CLR FPS ;CLEAR FPP FPS BUFFER 
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002406 
000001 
002406 

001110 

002400 

002402 

002404 

002410 

KO6 
OS-FEB-77 10:34 PAGE 77 

EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

© o SESE MSE 3 3 SE SE SE HE 0 BE ME HE HE SE HE Me HE HH BH 0 0 0 HE 
TEST 33 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
Fr eee 

eDRET3, EXPFEA R TR B S RY RESTEARERE® GPF PND PFU Ten 
CLR SFEA scr FORTEAN a 
CLR FPS ;CLR FPU FPS BUFFER 
CLR FEC CLR FPU FEC BUFFER 
CLR FEA CLR FPU FEA BUFFER 
JSR PC, RAND :GET RANDOM INPUT GATA 
.WORD LONUM. HINUM 
3SR RY, SPOLSH “ENTER POLISH MODE 
SPUSH  ,LONUN “PUSH 2 WORDS ON STACK (LONUM) 
SPUSH SHINUM > PUSH B_WORDS ON ST ON STACK CHINUM) 

3PRe ,ANS2 i BDDRE Bonbs oR RAN See LEP SH MODE 

MOV SFPS._RO ;DISPLAY FLOATING POINT STATUS 
LOFPS #04000 T 1D 
LOF LONUM, ACO tPGAD O WITH A RANDOM NUMBER 
LOF HINUM: ACI LOAD ACI WITH A RANDOM NUMBER 
LOF ANS2, AC3 ; LOAD ACI WITH THE S 
LOFPS 8004400 *TURN INTERRUPTS ON, UEXCEPT OVERFLOW AND UNDERFLOW 
MOV 8. +6, SLPADR SRESET LOOP ADDRESS’ 

gH SE SESE SESE SEE SE SEE 0 9 9 93 9 3 9 9 0H HH HE HEE EE 

LOF Aco, Ace ; LOAD aco. INTO ace 
ORET3: DIVF AC1,AC2 ant AC2 

STFPS FPS’ TORE FLOATING. POINT STATUS 
CNP FPS. SFPS 
BEQ DERR3 CHECK F re OK 
STF ace, ANS *SAVE FPU ANSWER 
ERROR 16 *FPS ERROR 

OERR3: ST SFPS ERROR BIT SET ? 
BPL OTST3 DONT GET FEC/FEA 
STST FEC yes, CHECK STATUS 

CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
BEQ 1§ BRANCH IF OK 
ERROR 26 FEC IS WRONG 

1S: CMP FEA, SFEA sCHECK FLOATING PC 
BEQ prst3 -B IF OK 
ERROR 26 *WRONG ADORESS IN FEA 

DTST3: CMPF  AC2,AC3 sCONPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC COPY FLOATING CONDITION CODES 
BEQ DEND3 SANSWERS CHECK 
j COMPENSATE FOR FORTRAN INACCURACIES . 
éTF ANS! sSAVE FPU ANSWER 
SUB ai Asi ¥2 i BECRERENT FPU ANSWER 
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173737 
170000 
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002406 
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ROO.”SUB /MUL “DIV RENOON EXER MACY11 0794008) 

DEND3: 

LO6 
O9-FEB-77 10:34 FAGE 78 

EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN 
CFCC -COPY FLOATING CONDITION CODES 
BEQ DEND3 BRANCH IF OK 
STF RC2,ANS1 “SAVE FPU ANSWER 
ERROR 13 -FPU AND FORTRAN DISAGREE 

CLR FPS ;CLEAR FPP FPS BUFFER 



MOG 
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O9-FE8-77 10:34 PAGE 79 
D@FPOA.P1!  O9-FEB-77 10:32 T34 EXERCISE DIVD, OVERFLOW ANO UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

71 ;  SRKSRKESERRAERERERREGRESEESESESE SERS RESES EERE SRERERER ERAS REEEE 

3072 t RTEST cr) EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
3 MTTIVITIT TT TTT Tit trite eet 

015162 téT34: SCOPE 

Te OOteISe Diovay Oneos OaedOG NOY SORTGQU SEP. ary Fe aE RT RAN ANSWER 
pe) Bt ears Beare CLR He , TAs 
3078 O1S°04 005037 O0e404 CLR SFEA ECR FORTRAN a 
3079 015210 005037 002362 CLR FPS “CLR FPU FPS BUFFER 
3080 pise14 post? 4 CLR FEC “CLR FPU FEC BUFFER 
308! 615220 7 Hb CLR FEA CLR FPU FEA BUFFER 
SB pibce4 7 3404 JSR PC RANOLY GET RANDOM INPUT DATA 

1 % -WORD LONUM HINUM 
3084 0152394 004437 023560 JSR R4. SPOLSH ENTER POLISH MODE 
ws Gi acid 426 $PUSH  ,LONUM PUSH 4 WORDS On eTAack (LONUM) 

1 3% $PUSH | HINUM PUSH 4 WORD TACK (HINUM) 
3087 O152S0 Oc6434 SOIV :RODRESS OF FORTRAN DIVIDE 
3088 015252 Oexl2 OOc416 SPOPX ,ANS2 *POP 4 WORDS AND EXIT POLISH MODE 

3090 015258 013700 onge400 MOV SFPS RO ;DISPLAY FLOATING POINT STATUS 
3091 015262 170127 o40200 LOFPS 8040200 “SET FID AND FD 
3092 015266 172437 O0c4c6 LOO LONUM, ACO ‘LOAD ACO WITH A RANDOM NUMBER 
3093 O15¢7¢ 170537 0024 36 LDO HINU ACI *LOAD ACL WITH A RANDOM NUMBER 

vz tae 170127 poe dds LOFPS  80046U0 i060 INTERRUPTS ON, EXCEPT OVER AND UNDERFLCW 
0% 015306 012737 015314 001110 MOV 8.+6, SLPADR RESET LOOP ADDRESS 

wg ; SEKRRSRGSEESEREGSERE ERE REREEERRERRERREREERRRRREERERRRE SERRE ES 

3100 015314 172600 LDO Aco,ACc2 ;LOAD ACO INTO AC2 
3101 015316 174601 DRET4: DIVD ACL,AC2 ‘DIVIDE ACI INTO AC2 
3102 015320 170237 002362 STFPS FPS’ STORE FLOATING POINT STATUS 
3103 015324 023737 O0236e 002400 CNP FPS. SFPS CHECK FPS 
3104 1 14 BEQ DERRY "BRANCH IF OK 
105 01 17423? 002406 STD AC2, ANS! ‘SAVE FPU ANSWER 

3106 O1S340 Lu4O2e ERROR 22 -FPS ERROR 

3108 O1S342 005737 oO02400 DERRY: TST SFPS j ERROR R BIT offre 
3109 0!5346 100014 BPL OTST FEC/FEA 
3110 0153S0 170337 002364 STST FEC MES, OONe CR STATUS 

3112 015354 023737 002364 o02402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
3113 015362 00!401 BEG 1§ "BRANCH IF OK 
3114 015364 104032 ERROR 32 *FEC IS WRONG 

116 015366 023737 002366 O02404 1S: CHP FEA, SFEA Pra acd PC 

zie Seine buat Felon 8h EON abbr ren 
3120 015400 173702 OTSTY: cHeD Ac2,AC3 pore : opt ANGER TO FORTRON ANSWER 

318) {euo8 40809 KEG DENDY + ANSWERS cee 
3123 ; 74 COMPENSATE FOR FORTRAN IneccuRacis, VER 

ee 

aig ENE: 173535 pps ape 002414 SUB al ANG? 6 i BECRENENT FPU ANSWER 
3106 015420 005637 002412 SBC ANS1+4 
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FPU ADO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 80 
DOFPDA.P11 O9-FEB-77 10:32 T34 EXERCISE DIVO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

3l27 01S424% 005637 O0e410 SBC ANS1+e2 
3128 015430 005637 O0e4%06 SBC ANS 1 
3129 QO1SYSY = 173737 OOeN06 CMPD ANS] ,AC3 ;CHECK ANSWERS AGA 
3130 Ql 170000 CFCC COPY FLOATING CONDITION CODES 
3131 O1S44e 001403 BEQ OENOY BRANCH IF OK 
3132 O1S4H44 174237 002406 STD AC2, ANSI “SAVE FPU_ANSWER 
3133 01S4SO0 104014 ERROR 14 :FFU AND FORTRAN DISAGREE 

ie 01S4Se 005037 O0023b2 OEND4Y: CLR FPS ;CLEAR FPP FPS BUFFER 



BO’ 
PAG FPU ADO/SUB/MUL/DIV RANDOM EXER MACYL1 27(1006) O9-FEB-77 10:34 E 81 

DQFPDA.P11  O9-FEB-77 10:32 735 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE 

3137 -3 SRHKSKSRSKSRSSSELERSREARSESESERERSERERSASRERERRERERRRSER EERE ED 

3138 RTEST 35 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE 
3139 ee ToPETTTTTTTITTTTTITIT TTT TIT TTT TTT TTT rte 

3140 015456 OOOO04 tST3S: SCOPE 
3141 O1S460 012737 015612 002376 MOV SORETS.EXPFEA  ;ADOR OF INSTR BEING TESTED 
3142 O1S466 012737 OO744O 002400 MOV e007446 SFPS  - ;SET IE BITS IN FORTRAN ANSWER 
3143 015474 005037 OO0eNd2 CLR SFEC CLR FORTRAN FEC 
3144 O1SS00 005037 O0e404 CLR SFEA “CLR FORTRAN FEA 
3145 015504 005037 002362 CLR FPS :CLR FPU FPS BUFFER 
314 015510 005037 002364 CLR FEC “CLR FPU FEC BUFFER 
3147 O1SS14 Oost? 002365 CLR FEA “CLR FPU FEA BUFFER 
3148 015520 004737 023414 JSR PC RANOL2 GET RANDOM INPUT DATA 
3149 O15524 O0e%26 0020436 WORD LOMUM HINUM 
3150 015530 OO4437 023560 JSR R4Y §POLSH -ENTER POLISH MODE 
3151 O!5S534 Oe3Sb2e O0c426 SPUSH  ,LONUM PUSH 2 WORDS ON STACK (LONUM) 
3152 O1SS4O 023562 002436 SPUSH | HINUM “PUSH 2 WORDS ON STACK (HINUM) 
3153 O1SS44 026434 SOIV ;ADDRESS OF FORTRAN DIVIDE 
3154 015546 0e3612 O0C416 SPOPX  ,ANS2 >POP 2 WORDS AND EXIT POLISH MODE 

3156 015552 013700 ode400 MOV SFPS.RO ;DISPLAY FLOATING POINT STATUS 
3157 015556 170127 O40000 LOFPS #8040000 SET FIO 
3158 O1SS62 172437 OOe426 LOF LONUM, ACO :LOAD ACO WITH A RANDOM NUMBER 
3159 O15566 172537 O0c436 LOF HINUM’ AC1 *LOAD ACL WITH A RANDOM NUMBER 
3160 015572 172737 OOCN16 LOF Aattse. AC3 =LOAD ACI WITH THE SUM 
3161 O1SS76 170127 OO7440 LOFPS 8007440 TURN INTERRUPTS ON 
ibe 015692 012737 015610 001110 MOV #. +6, SLPAOR “RESET LOOP ADORESS 

3160 ; SERSSASESSRERSRRAGSERKERSSSRERRSREREREEREERARRERERRERERERRE ED 

1 
3166 015610 172600 LOF ACO,ACc2 ;LOAD ACO INTO AC2 
3167 015612 17460) ORETS: DIVF  ACI;ACe *DIVIDE ACI INTO ACe2 
3168 015614 170237 002362 STFPS FPS STORE FLOATING POINT STATUS 
3169 015620 023737 002362 002400 CNP FPS, SFPS CHECK FPS 
3170 O1 001403 BEQ DERRS “BRANCH IF OK 
3171 015630 174237 OO02406 STF AC2, ANS! SAVE FPU ANSWER 
3172 015634 104016 ERROR 16 ‘FPS ERROR 

3174 015636 005737 c0e400 DERRS: TST SFPS “ERROR BIT SET ? 
3175 015642 100014 BPL OTSTS *NO, DONT GET FEC/FEA 
317% 015644 170337 002364 STST FEC YES, CHECK STATUS 

3178 015650 023737 002364 oO0240e CMP FEC, SFEC sCHECK THE FLOATING EXCEPTION CODES 
3179 015656 001401 BEQ 1$ “BRANCH IF OK 
3180 015660 104026 ERROR 26 >FEC IS WRONG 

3162 015662 023737 002366 O02e404 1S: CNP FEA, SFEA CHECK FLOATING PC 
3183 015670 OO140! BEQ orTsts ;BRANCH IF OK 
3164 015672 1040c6 ERROR 26 WRONG ADDRESS IN FEA 

<:86 015674 173702 DTSTS: CMPF AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
3187 015676 170000 CFCC ;COPY FLOATING CONDITION CODES 
3188 015700 001427 BEQ DENOS “ANSWERS CHCK 
3169 -COMPENSATE FOR FORTRAN ENACCURACIES. 
3190 01S702 174237 002406 oTF AC2, ANS! “SAVE FPU ANSER 
319: 015706 062737 000001 oDe410 ADD #1. ANSI+2 > INCREMENT FPU ANSWER 
3192 015714 005537 O0c406 aoc ANS 1 



FPU ADO/SUB/MUL “DIV RANDOM EXER MACY11 2741006) 
DOF PDA.P11 O9-FEB-77 10:32 

313 gir ee 173737 O0e406 

31% 1275¢ Sere 
313 teed 737 900002 
31 18736 002406 
3198 QiS74¥2 173737 002406 
3199 Q1S746 170000 
3200 015750 001403 
3e01 018752 174237 O02406 
3e0e 015756 104013 

3e04 015760 005037 O0e3be 
3205 

002410 

DENDS: 

- 

COY 
O9-FEB-77 10:34 PAGE Be 

EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE 

CMPF ANS! ,AC3 ;CHECK ANSWERS AGAIN 
CFCC COPY FLOATING CONDITION CODES 
BEQ DENOS BRANCH IF OK 
ou8 Be ANSI +2 :DECREMENT FPU ANSWER 

CMPF ANS1 ,AC3 ;CHECK ANSWERS AGAIN 
CFCC “COPY FLOATING CONDITION CODES 
BEQ DENDS ; BRANCH I OK 
STF ACe, ANS! ‘SAVE FPU ANSWER 
ERROR 13 -FPU AND FORTRAN DISAGREE 

CLR FPS ;CLEAR FPP FPS BUFFER 



DO?’ 
FPU ADO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 83 
DQOFPOA.P11  O9-FEB-77 10:32 736 EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCA:© MOVE 

3206  SESSSSSESSKGHSSASERERASSSRESSRARSSRRREREREESS oCHERERERSSREREEES 

3207 TEST % EXERCISE DIVD, ALL INTERRUPTS UN, TRUNCATE MODE 
3208 MTTTITTIT TT Titi te PTeTTTTT tT eT TTT iT tt Ty 

3009 015764 O00004 +6736: SCOPE 

Sit flares Gisray Queer Fy REDCGGTEP" SEONG NSE EU aan tee 
212 Bleue pena? Reade CLR SFEC -CLR be afhan i. 
3213 016006 005037 OO24O4 CLR SFEA ;CLR FORTRAN FEA 
3214 016012 005037 002362 CLR FPS “CLR FPU FPS BUFFER 
3215 016016 005037 002364 CLR FEC -CLR FPU FE 
3216 016022 005037 002366 CLR FEA -CLR FPU FEA BUFFER 
3217 016028 004737 023404 JSR PC RANDLY ; GET RANOOM INPUT DATA 
3218 016032 O0e426 002436 “WORD LOAUM HINUM 
3218 01603 004437 D235b0 ISR ' RY sPOLSH jENTER, POLISH MODE K CLONUND 

ee DIEONE «DSSeES | BODHSE eusH  .LoNu iBUeH q HORbe On Brack CHONUMD 
3222 O160S2 026434 SOIV “ADDRESS OF FORTRAN DIVIDE 
3223 O160SY O23%l2 OO2416 SPOPX ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE 

3225 016060 013700 ode400 MOV SFPS_ RO ;DISPLAY FLOATING POINT STATUS 
3226 016064 170127 O40200 LOFPS #040200 “SET FID AND FD 
3227 016070 172437 O0c426 LOO LONUM, ACO ‘LOAD ACO WITH A RANDOM NUMBER 
3228 O16074 172537 000436 LOD HINUM: AC 1 "LORD AC] WITH A RANDOM NUMBER 
3229 O16100 172737 OOC4I6 LOD ANS2. AC3 “LOAD AC3 WITH THE SUM 
3230 O16104 170127 007640 LOFPS 8007640 TURN INTERRUPTS ON 
3231 016110 012737 O16116 001110 MOV #.+6, SLPROR "RESET LOOP RODRESS 

#633 ; SRK SSR SEEE RAE SSRE RARER ERAARERERRRSRRERERSRRESSHRSSREELEE 

3235 016116 172600 LOO ACO, Ace ;LOAD ACO INTO AC2 
323% 016120 174601 ORET6: BIVD ACLACe ‘DIVIDE ACL INTO ACe 
3237 Olble2 170237 002362 STFPS FPS’ :STORE FLOATING POINT STATUS 
3238 Olbleh 023737 O0e3b2 O0e400 CMP FPS SFPS CHECK FPS 
3239 016134 001403 BEQ DERR6 *BRANCH IF OK 
3240 016138 174237 002406 STD AC2, ANS! SAVE FPU ANSWER 
soul 16142 104022 ERROR 22 FPS ERROR 

3243 016144 005737 od2e400 DERR6: TST SFPS -ERROR BIT SET ? 
3244 016150 100014 BPL OTST -NO, DONT GET FEC/FEA 
345 016152 170337 002364 STST FEC YES, CHECK STATUS 

3°47 016156 023737 002364 o002402 CMP FEC, SFEC ;CHECK THE FLOATING EXCEPTION CODES 
3248 016164 001401 BEQ 1S BRANCH IF OK 
3249 O16166 104032 ERROR 32 -FEC IS WRONG 

3251 016170 023737 002366 002404 1S: CMP FEA, SFEA : CHECK FLOATING PC 
3252 016176 OO14O! BEQ ost BRANCH IF 0 
3253 016200 104032 ERROR 32 : WRONG ADDRESS IN FEA 

3255 016202 173702 OTSTb: CMPD AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
3256 016204 170000 CFCC “COPY FLOATING CONDITION CODES 
3257 016206 001437 BEQ OEND6 “ANSWERS CHECK 
3258 “COMPENSATE FOR FORTRAN {NACCURACIES. 
3259 016210 174237 002406 ETD AC2, ANS1 -SAVE FPU ANSKER 
3260 O16214 062737 000001 002414 ADD #1. ANS1+6 “INCREMENT FPU ANSWER 
3261 Ol6222 005537 O0e412 ADC ANS1+4 



EQ? 
FPU ADD/SUB/NUL/DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 8H 
D@FPOA.P11  O9-FEB-77 10:32 136 EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCATE MODE 

3262 016226 005537 002410 ADC ANS +2 
3263 Ol6e32 005537 002406 adc ANS] 
3264 01623 173737 OO02406 CMPD ANS, AC3 CHECK ANSWERS AGAIN 
3265 01642 470000 CFCC -COPY FLOATING CONDITION CODES 
3266 «01 1420 BEQ DEND6 BRANCH IF OK 
3267 Clb2e% 162737 O00002 002414 SUB #2, ANS1+6 -DECREMENT FPU ANSWER 
3268 O0162S4Y 005637 O00e412 SBC aNsi+4 
3269 016260 005637 002410 SBC ANSL+e2 
3270 016264 005637 002406 SBC ANS! 
3271 016270 173737 OO02406 CMPD ANSI, AC3 CHECK ANSWERS AGAIN 
3272 016274 170000 CFCC -COPY FLOATING CONDITION CODES 
3273 016276 001403 BEO DEND6 -BRANCH IF OK 
3274 016300 174237 o02406 STD AC2, ANS! SAVE FPU ANSWER 
x27 016304 104014 ERROR 14 “FPU AND FORTRAN DISAGREE 

3277 016306 005037 002362 DEND6: CLR FPS -CLEAR FPP FPS BUFFER 



FO? 
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 8S 
DOFPDA.P11  O9-FEB-77 10:32 137 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

3279 ; + SHERERSSERSSSSERRERSRGESERERREREREREESRRSSESSSRARERRSRAREARERES 

t RTEST 37 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
3281 WTTTTTTTITTTOTTII TIT ITT T TTT Te 

3283 pt psis 0127 6446 002376 tbra7: aoore : ET? EXPFEA N NG TESTED 
3°84 016322 pier a vat 002400 MOV 4440 SF iOPOR PF atte BOE ANE aati ANSWER 
3285 016330 00S037 Ode402 CLR SFEC CLR FORTRAN a 
32°86 016334 005037 O02404 CLR SFEA CLR FORTRAN FEA 
3287 O16340 005037 002362 CLR FPS -CLR FPU FPS BUFFER 
3288 Dib 002364 CLR FEC CLR FPU FEC BUFFER 
3289 016350 002365 CLR FEA *CLR FPU FEA BUFFER 
3290 016354 004737 023414 JSR PC. RANOL2 ; GET RANDOM INPUT DATA 
3291 016360 002426 002436 -WORD = LOANUM, HINUM 
3292 016364 004437 023560 JSR RY SPOLSH ENTER POLISH MODE 
3293 016370 Oe3Sb2 002426 SPUSH ,LONUM *PUSH 2 S ON STACK (LONUM) 
3294 016374 023562 002436 SPUSH ) HINUM “PUSH 2 WORDS ON STACK (HINUM) 
329S O16400 026434 SDIV ; ADDRESS OF FORTRAN DIVIDE 
2% O16402 023612 O0e416 SPOPX  ,ANS2 ‘POP 2 WORDS AND EXIT POLISH MODE 

3298 016406 013700 002490 MOV SFPS RO i DISPLAY FLOATING POINT STATUS 

So BE USE Bee Bs AEE) ag Ado wr a pro range 08 330) Bieuds §155¢a5 BRSHSP LB ORENUM ACT Coa act WITH a Renn NUNEER 
3302 O16426 172737 002416 LOF ANS? Ac3 TOAD AC3 WITH THE S 
3303 016432 170127 QO4440 LOFPS #004440 TURN INTERRUPTS ON, UE XCEPT OVERFLOW AND UNDERFLOW 
3304 O16436 012737 O16444 001110 MOV 8. +6, SLPADR “RESET LOOP ADDRESS’ 

3306 ; SKESRSRERSRSERESSSSEERESSARSARERRERERERERERSERRES ER SRRASEEL EES 

3308 O16444 172600 LOF aco, AC2 :LOAD ACO INTO ace 
3309 O16446 174601 DRET?: DIVE  ACl.ACe ‘DIVIDE ACL INTO AC2 
3310 O164SO 42083° 002362 STFPS FPS’ ‘STORE FLOATING POINT STATUS 
3311 O16454 623 002362 o02400 CMP FPS $F&PS >CHECK FPS 
3312 Ol64%62e OO14O3 BEQ DERR7 ‘BRANCH IF OK 
3313 Ol6464 174237 O02406 STF AC2, ANS! -SAVE FPU ANSWER 
3314 016470 104016 ERROR 16 -FPS ERROR 

3316 016472 005737 o02e400 DERR7: TST SFPS jERROR BIT SET ? 
3317 016476 100014 BPL OTST? DONT GET FEC/FEA 
3318 016500 170337 002364 STST FEC ites, CHECK STATUS 

3320 016504 023737 002364 002402 CMP FEC, SFEC “CHECK THE FLOATING EXCEPTION CODES 
3321 016512 001401 BEQ 13 i BRAN H IF OK 
33e¢ 16514 104026 ERROR 26 S WRONG 

3304 016516 023737 002366 oO24O4 1S: CMP FEA, SFEA CHECK FLOATING PC 
3325 016524 00140! BEQ orst7 “BRANCH IF OK 
$36 016525 104026 ERROR 26 ‘WRONG ADDRESS IN FEA 

I 1737 DTST?: CMPF  AC2,AC3 ANSWER TO FORTRAN ANSWER 
3358 Bi pews 17 FCC ‘By F on ING ROAR ITION CODES 
3330 016534 001427 BEQ DEND7 "ANSWERS CHECK 
3331 ; 74237 0 i COMPENSATE FOR FORTRAN INACCURRCTES ER 

k MRE 3535 pps ape 002410 ADD #! Cane t2 INCREMENT FPU ANSWER 
3334 016550 005537 002406 ADC ANS 1 



FPU ADO/SUB/MUL/DIV RANDOM EXER MACY11 2745008) 
DOFPDA.P11 

016554 
16560 

016614 

O9-FEB-77 10:32 

173737 
70000 ] 

001414 
162737 
005537 
173737 
170000 
001403 
174237 
104013 

005037 

002406 

002406 

002362 

002410 

DEND?: 

Lew J 

GO? 
O9-FEB-77 10:34 PAGE 86 

EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

CMPF ANS1,AC3 ;CHECK ANSWERS AGAIN 
CFCC COPY FLOATING CONDITION CODES 
BEQ DEND7 “BRANCH IF OK 
ous he fhSi te :DECREMENT FPU ANSWER 

CMPF ANS! ,AC3 ;CHECK ANSWERS AGAIN 
CFCC : COPY FLOATING CONDITION CODES 
BEQ DEND? BRANCH IF 0 
STF AC2, ANS1 : SAVE FPU aNSW WER 
ERROR 13 -FPU AND FORTRAN DISAGREE 

CLR FPS ;CLEAR FPP FPS BUFFER 

| 



FPU ADD /SUB/MUL/DIV_ RANDOM EXER MACY11 e7 (1006 } 
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09-FEB-77 10:34 PAGE 87 
D@FPOA.P11 O9-FEB-77 10:32 T4O EXERCISE DIVO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

3348 ;  SRERERESERERESRASSESRERESEEEEESERSRERSERSRERESRERERRERSRSARSR SE 

3349 RTEST 40 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOLE 
3350 MTTTTTTITIT ETT TTT TIT TT TI TIT UTer 

3351 016620 téT40: SCOPE 
3352 016622 012737 016754 002376 MOV #ORETIO,EXPFEA ;ADDR OF INSTR BEING TESTED 
3953 016630 012737 OO464O 002400 MOV 8004640; SFPS “SET IE BITS IN FORTRAN ANSWER 
3954 016636 005037 Odc40e CLR SFEC “CLR FORTRAN FEC 
3335 O1bb4e Sens? ral CLR SEA “CLR FORTRAN FEA 

166 ? 2 CLR FPS :CLR FPU FPS BUFFER 
3357 016852 005037 364 CLR FEC “CLR FPU FEC BUFFER 

O1bb58 366 CLR FEA ‘CLR FPU F 
338 01 goons 023404 JSR PC RANDLY ; GET RANDOM INPUT DATA 
3360 016655 O02%26 9024 WORD Lofue HINUM 
3361 016872 004437 023560 JSR RY SPOLSH ENTER POLISH MODE 
3362 016676 Oe3Sbe 002426 SPUSH  ,LONUM -PLSH 4 WORDS ON STACK (LONUM) 
3363 O1&67D2 Ge3S62 002436 SPUSH  ‘HINUM “PUSH 4 WORDS ON STACK (HINUM) 
3364 016706 026434 SDIV "ADDRESS OF FORTRAN DIVIDE 
3365 016710 O2e2612 002416 SPOPX  ,ANS2 -POP 4 WORDS AND EXIT POLISH MODE 

363 016714 013700 MOV SFPS,RO -DISPLAY FLOATING POINT STATUS 
3368 016720 170127 oO40200 LOFPS 8040200 -SET FID AND FO 
3369 016724 172437 O0cC426 LOO LONUM, ACO *LOAD ACO WITH A RANDOM NUMBER 
3370 016730 172537 002436 LOO HINUM,AC1 “LOAD AC] WITH A RANDOM NUMBER 
3371 O16734 172737 OOC416 LOO ANS2 AC3 *LOAD AC3 WITH THE SUM 
3372 016740 170127 OO464O LDFPS 8004640 TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW 
3373 016744 0612737 016752 001110 MOV 8. +6, SLPADR RESET LOOP ADDRESS’ 

3 ; SHENKRHLESERRERESSSREKRSSASSSSREERERRRRRSRRERESREERERERERELEEEES 

3377 016752 172600 LOD aco,ace LOAD ACO INTO AC2 
3378 016754 174601 ORETIO: DIVD  AC1,ACe ‘DIVIDE ACI INTO ACe 
3379 016756 170237 00236e STFPS FPS’ “STORE FLOATING POINT STATUS 
3380 016762 023737 002362 O02400 CMP FPS SFPS ; CHECK FPS 
3381 016770 001403 BES DERRIO ‘BRANCH IF OK 
3382 016772 174237 oOO0e406 STD AC2,ANS1 SAVE FPU ANSWER 
3383 016776 104022 ERROR 22 -FPS ERROR 

3385 017000 005737 002400 DERRIO: TST SFPS -ERROR BIT SET ? 
3386 017004 100014 BPL OTSTLO -NO, DONT GET FEC/FEA 
3387 017006 170337 002364 STST FEC YES, CHECK STATUS 

3389 017012 023737 002364 o0240e CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
3390 017020 00140! BEG 1§ “BRANCH IF OK 
3231 017022 104032 ERROR 32 FEC IS WRONG 

3393 0170204 023737 002366 O02404 1S: CMP FEA, SFEA CHECK FLOATING PC 
017032 001443 BEQ DENO10 “BRANCH IF OK 

3395 017034 104032 ERROR 32 WRONG ADDRESS IN FEA 

017036 173702 DTSTIO: CMPD AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
3398 017040 170000 CFCC >COPY FLOATING CONDITION CODES 
3399 017042 001437 BEQ DEND1O “ANSWERS CHECK 
3400 i COMPENSATE FOR FORTRAN {NACCURACIES. 
3401 017044 174237 002406 STD AC2 ANS! “SAVE FPU ANSWER 
3402 017050 062737 000001 o0e414 ADD #1 ANSI 6 INCREMENT FPU ANSWER 
3403 017056 005537 O0e4ie ADC ANS 144 



- 
I0% 

FPU ADD /SUB/MUL “DIV RANDOM EXER MACY]1 e7 1006) OS-FEB-77 10:34 PAGE 88 
DQFPOR.P11 O9-FEB-77 10:32 T4O EXERCISE DIVO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOCE 

002410 ADC ANS 1 +2 ri 2 : Bs
 

$3
 

4 1 ? 406 aD ANS | 
4 517098 Op33, BRS ABE CaeD ANe LAC CHECK ANSWERS AGAIN 
3407 617076 170000 CFCC “COPY FLOATING CONDITION CODES 
3408 017100 001420 BEQ DEND1O BRANCH IF OK 
3409 017102 162737 o00002 002414 SUB #2, ANS1 +6 ‘DECREMENT FPU ANSWER 
3410 017110 005637 O02e41e Sac ANS 144 
3411 017114 005637 O0e410 SBC ANS1+2 
3412 017120 005637 O02406 Sac ANS] 
3413 017104 173737 002406 CMPD — ANSI, AC3 CHECK ANSWERS AGAIN 
3414 017130 170000 CFCC -COPY FLOATING CONDITION CODES 
15 017132 001403 BEQ DEND10 “BRANCH IF OK 
16 O17134 174237 002406 ST AC2, ANS1 ‘SQVE FPU ANSWER 
a1? 017140 104014 ERROR 14 FP AND FORTRAN DISAGREE 

313 017142 c0S037 002362 DENDIO: CLR FPS “CLEAR FPP FPS BUFFER 



JO? 
/SUB /MUL “DIV RANDOM xER MACY11 27(1006) _09-FEB-77 10:34 PAGE 89 

-Pll hoe ita 77 10: TH] EXERCTEE bive INTERRLET OISABLE SET, ROUNDING MODE 

He ;  SRERESHSSSSSEERESEESRSRSSRESREREASARERERSSSSRERSSERREREREEE EE GE 

42 TEST 4] EXERCISE DIVE, INTERRUPT DISABLE SET, ROUNDING MODE 
3e3 «9 3-3-3963 36 3646 4 A A A A a a a a a 2 a a a 

a5 RCE TELE 737 «Ql 37 tran: ascre #ORET!] EXPFEA i80 R NSTR BEING TESTED 
us Bis tee B15 737 Bs 786 Marea MOV Ore Ab: aa if att 2 OE Ne RAN ANSWER 
3427 017164 CLR SFEC ia FORTRAN Bo 
3428 017170 geen CLR SFEA -CLR FORTRAN FEA 
3429 017174 005037 eee CLR FPS “CLR FPU FPS SUFFER 
3430 017200 005037 002364 CLR FFC “CLR FPU FEC BUFFER 
3431 017204 002366 CLR c -CLR FPU FEA EUFFER 
3432 017210 004737 O23414 JSR PC. RANDL2 GET RANDOM INPUT DATA 
3433 017214 O02e%2h 002436 ~WORD LONUM. HINUM 
WH (017 004437 033560 JSR RY SPOLSH jENTER POLISH MODE 
43S 017204 Oe3Sbe 26 SPUSH ,LONUN PUSH 2 S ON STACK (LONUM) 
3% 017230 023562 002436 SPUSH ‘| HINUM ‘PUSH 2 WORDS ON STACK (HINUM) 
3437 017234 026434 SOIV ADDRESS OF FORTRAN DIVIDE 
138 017236 O0c36l2 O024ib SPOPX  ,ANS2 POP 2 WORDS AND EXIT POLISH MODE 

3440 017242 013700 ode400 MOV $FPS_RO ; DISPLAY FLOATING POINT STATUS 
3441 017246 170127 040000 LOFPS #040000 ‘SET FID 

aiu3 Glgeee | {7oes7 posuSe LF OHENUN ACL iL OAD ACO HITH A RANDON NUMBER 
3444 $17 5P8 153% BaSuie LOF Bee Acs iL BRR ach Hath THE SUM 
3445 017266 170127 047400 LOFPS #047400 SET INTERRUPT DISABLE AND INTERRUPT BITS 
ste 017272 012737 017300 001110 MOV 8. +6, SLPADR RESET LOOP ADDRESS 

Eat ; SANRRERASERREREASSEES KSEE REARERRSRRSREEREAERERSERE ERAS ELEE SES 

3450 017300 172600 LOF aco, Ace ;LOAD ACO INTO AC2 
3451 017302 174601 DRET11i: DIVE acl, AC2 *DIVIDE ACI INTO AC2 
3452 017304 170237 002362 STEPS FPS’ STORE FLOATING POINT STATUS 
3453 017310 023737 0020362 o02400 CMP FPS, SFPS CHECK FPS 
3454 017316 001403 BEQ DERR1 1 *BRANCH IF OK 
3455 017320 174237 O0c406 STF AC2,ANS1 >SAVE FPU ANSWER 
Ea 017324 104016 ERROR 16 -FPS ERROR 

3458 017326 005737 o002400 DERRI1: TST SFPS “ERROR BIT SET ? 
3459 017332 100014 BPL OTST11 -NO, DONT GET FEC/FEA 
S160 017334 170337 002364 STST FEC YES, CHECK STATUS 

M62 017340 023737 002364 o0240e2 CMP FEC, SFEC -CHECK THE FLOATING EXCEPTION CODES 
3463 01734 001401 BEQ 1$ ‘BRANCH IF OK 
3464 017350 104026 ERROR 26 *FEC IS WRONG 

3466 017352 023737 002366 002404 1S: CMP FEA, SFEA CHECK FLOATING PC 
3467 017360 001401 BEQ oTsti ‘BRANCH IF OK 
Zib8 017362 104026 ERROR 26 WRONG ADORESS IN FEA 

3470 017364 173702 OTST11: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
HI 017366 470000 cece Roe RS CONDITION CODES 

73 BES APENSATEE i FORTRAN Aaee RRC AEE 
3474 017372 174237 002406 bte AC2, ANS SAVE FPU ANSWE 

017376 162737 O00001 o0e410 SUB #1 ANSi #2 :DECREMENT FPU ANSWER 3475 
3476 017404 005637 O0e406 SBC ANS! 



KO? 
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DOF PDA.P11 O9-FEB-77 10:32 T4)] EXERCISE DIVF, INTERRUPT DISABLE SET, ROUNDING MODE 

x78 Oia 170000 opewoe ae ANSI AeS COPY FLOATING CONDITION CODES Ae ble dgiN0s gS eno iBRanch fF OK 
3480 017420 174237 002406 AC2,ANS1 ‘SAVE FPU ANSWER 
aig 017424 = 104013 ERROR 13 -FPU AND FORTRAN DISAGREE 

3483 017426 008037 O0e3be DEND11: CLR FPS :CLEAR FPP FPS BUFFER 
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3484 
3485 
3486 
3487 Eas 
488 (O17434 
489 «(0174+4e 
90 017450 
3491 017454 
M32 017460 
N33 (017464 
Kaba pte 
MB OL7474 
N% 017590 
3497 «017504 
498 «(017510 
3499 (017514 
3800 017520 
3801 017S2e 
3502 
3503 017526 
BH 017532 
3505 0175% 
3806 017542 
3507 017546 
3508 017552 
3509 017556 
3510 
311 
le 
3813 017564 
3514 017566 
3515 017570 
3516 017574 
3517 017602 
3518 017604 
319 017610 
ed 
Sel g17b6le 
3e2 017616 
3523 017620 
eH 
eS 017624 
eb 017632 
3e7 017634 
3528 
3529 01763 
3530 017644 
3531 017646 
3532 
3533 017650 
3534 017652 
3535 017654 
35% 
3537 017656 
3538 017662 
3539 017670 
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017566 002376 
047600 002400 

002406 
000001 
002412 

001110 

062400 

002402 

002404 

062414 

THe 

- 
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EXERCISE OIVO, INTERRUPT DISABLE SET, ROUNDING MODE 

s SHSSRSRESESEERERESSLEREEEEEREE ERE ERRERE LESSEE SSE RRSRA EEE ERE ES 
+RTEST 42 EXERCISE DIVD, INTERRUPT DISABLE SET, ROUNDING MODE 
MMTITTITITT TTT TTIT TI TITITO TTT Tiree 

t§T42: 

ORETIle: 

DERR1e: 

1S: 

OTSTle: 

MOV SORETI2,EXPFEA ;ADOR OF INSTR BEING TESTED 
MOV 8047600, SFPS ;SET FIO ANO IE BITS IN FORTRAN ANSWER 
CLR SFEC “CLR FORTRAN FEC 
CLR SFEA -CLR FORTRAN FEA 
CLR FPS ‘CLR FPU FPS BUFFER 
CLR FEC “CLR FPU FEC BUFFER 
CLR FEA ‘CLR FPU FEA BUFFER 
ISR PC RANOLY ‘GET RANDOM INPUT DATA 
.WORD _LOAUM HINUM : 
JSR R4 SPOLSH -ENTER POLISH MODE 
SPUSH  ,LONUM PUSH 4 WORDS ON STACK (LONUM) 
SPUSH | HINUM ‘PUSH 4 WORDS ON STACK (HINUM) 
SOIV -ADORESS OF FORTRAN DIVIDE 
SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE 

MOV SFPS RO -DISPLAY FLOATING POINT STATUS 
LOFPS s040ec0 >SET FID AKO FD 
LOO LONUM, ACO :LOAD ACO WITH A RANDOM NUMBER 
Loo HINUM' AC1 *LORD ACL WITH A RANDOM NUMBER 
LOO ANS2 AC3 ‘LORD AC3 WITH THE SUM 
LOFPS 8047600 SET INTERRUPT DISABLE AND INTERRUPT BITS 
MOV #.+6, SLPADR “RESET LOOP ADDRESS 

MEA SE SE SEHR SE HE AE dH a A a a a a aaa a aa EE EEE 

LOD Aco,AC2e LOAD ACO INTO AC2 
DIVD  Aacl,Ace ‘DIVIDE AC1_INTO AC2 
STFPS FPS :STORE FLOATING POINT STATUS 
Cup FPS SFPS CHECK FPS 
BEQ DERR12 BRANCH IF OK 
STD AC2, ANS! -SAVE FPU ANSWER 
ERROR 22 FPS ERROR 

TST SFPS sERROR BIT SET ? 
BPL oTSTle -NO, DONT GET FEC/FEA 
STST FEC YES, CHECK STATUS 

CNP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
BEQ 1§ BRANCH IF OK 
ERROR 32 *FEC IS WRONG 

CMP FEA, SFEA -CHECK FLOATING PC 
BEQ oTsti2 “BRANCH IF OK 
ERROR 32 *WRONG ADDRESS IN FEA 

CMPD  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC -COPY FLOATING CONDITION CODES 
BEQ DEND12 “ANSWERS CHECK 
“COMPENSATE FOR FORTRAN [tNACCURACIES. 
éTp AC2. ANS! SAVE FPU ANSWER 
SUB $1. ANSI4+6 -DECREMENT FPU ANSWER 
SBC ANS 144 



MO? { 
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE Ye 
DOFPDA.P11 O9-FEB-77 10:32 T42 EXERCISE DIVO, INTERRUPT DISABLE SET, ROUNDING MODE 

3540 017674 005637 002410 SBC ANS1 +2 
3S41 017790 005637 O0c406 SBC ANS1 
342 017704 173737 O0e406 CMPD ANS1,AC3 ; CHECK ANSWERS AGAIN 
3543 Bier ig prunes CFCC : COPY FLOATING CONDITION CODES 
3S44 017712 1403 BEQ DEND1e ;BRANCH IF 0 
3845 017714 174237 002406 STO AC2, ANS] : SAVE FPU ANS WER 
eis 017720 104014 ERROR 14 “FPU AND FORTRAN DISAGREE 

3848 017722 005037 002362 DEND1e: CLR FPS ;CLEAR FPP FPS BUFFER 



NO? 
FPU ADO/SUB/MUL “DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 93 
D@ °0A.P11 O9-FEB-?7 10:32 143 EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE 

350 gb OE ME aE a aE ab a aa a aa aa aa ava aaa aaa 

3851 t ATEST 43 EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE 
3S2 MUTTTITITT TTT TTT EIT TT TTT TT TTT eer 

3553 017726 OOO004 téT43: SCOPE 
3554 017730 012737 O20062 002376 MOV #ORETI3,EXPFEA ;ADOR OF INSTR BEING TESTED 
3555 017736 012737 ON7440 002400 MOV BO47440,SFPS  :SET FID AND IE BITS IN FORTRAN ANSWER 
3555 017744 005037 O0e402 CLR SFEC “CLR FORTRAN FEC 
3857 017750 005037 OO024O4 CLR SFEA ‘CLR FORTRAN FEA 
3658 017754 005037 002362 CLR FPS -CLR FPU FPS BUFFER 
36559 017760 005037 002364 €LR FEC -¢LR FPU FEC BUFFER 
35650 017764 002365 CLR FEA “CLR FPU FEA BUFFER 
3561 017770 004737 023414 JSR PC RANOL2 ; GET RANDOM INPUT DATA 
3562 017774 OOe%26 002436 -WORD LONUM HINUM 

Bs ie Bee ane i “ote ER PIR acy «ou 
3565 BS0010 B53ee5 % Hast  HINUM : PUSH § WORDS ON ON ey K (HINUM) 
3565 029014 026434 SOIV “ADDRESS OF FORTRAN DIVIDE 
3567 G20016 023612 O02416 SPOPX  ,ANS2 :POP @ WORDS AND EXIT POLISH MODE 

3569 O20022 013700 o0e400 MOV SFPS RO -DISPLAY FLOATING POINT STATUS 
3570 020026 170127 Oy0000 LOFPS  #80400c0 - SET FIR. 
3571 Oc0032 172437 O0C426 LOF LONUM , ACO LOAD WITH A RANDOM NUMBER 
3572 02003 172537 00043 LOF HINUM' AC1 ;LOAD AC] WITH A RANDOM NUMBER 
3573 OcOO42 172737 O0C416 LOF ANS2. AC3 ‘LOAD ACS WITH THE SUM 
3574 O200%% 170127 ON7440 LOFPS #047440 ie JNTERRUPT OI DISABLE AND INTERRUPT BITS 
575 Oe00Se 012737 O20060 001110 MOV 8. +6, SLPADR ADORESS 

Ea ; SRAKSEKESKRSASRSERERARERERSSSRARAERSERERERSERSSRESERERSEL EES 

3579 020060 172600 LOF aco,ace LOAD ACO INTO ace 
3580 Oc0062 174601 DRET13: DIVE acl, "ace -DIVIDE ACI INTO AC2 
3581 OC0064 170237 002362 STFPS FPS’ STORE FLOATING POINT STATUS 
3582 020070 023737 O00e362 002400 CMP FPS. SFPS CHECK FPS 
3583 O0c0076 001403 BEQ DEPAI3 :BRANCH IF OK 
3584 020100 174237 002406 STF AC2, ANS! SAVE FPU ANSWER 
3595 O2e0104 104016 ERROR 16 -FPS ERROR 

2% eS 020106 005737 od2400 DERR13: TST SFPS j ERROR BIT SET ? 
3688 OcOlle 100014 BPL OTST13 DONT GET FEC/FEA 
385 020114 170337 002364 STST FEC MES, CHECK STATUS 

35891 020120 023737 002364 002402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
8% 920196 001401 BEQ 1§ BRANCH IF OK 
$Y 130 104026 ERROR 26 -FEC IS WRONG 

3895 020132 023737 002366 o02404 1S: CMP FEA, SFEA ; CHECK FLOATING PC 
35% 020140 001401 BEQ oTst13 ‘BRANCH IF 
oY O20142 104026 ERROR 26 * WRONG ADDRESS IN FEA 

35399 Oe0144 173702 OTST13: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
3%00 02014 170000 CFCC COPY FLOATING CONDITION CODES 
3601 020150 001427 BEQ OEND13 “ANSWERS CHECK 
%0e “COMPENSATE FOR FORTRAN [NACCURACIES. 
%03 O201S2 174237 002406 OTF AC2, ANS1 SAVE FPU ANSWER 
3604 020156 062737 000001 002410 ADD 81 ANSI +2 > INCREMENT FPU ANSWER 
3605 020164 005537 002406 aoc ANS! 
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020170 
020174 

gooone 002410 

002406 

DEND13: CLP 

BOS 

ANS1,AC3 

DEND13 
| RNS +2 

ANS 1, AC3 

DEND13 
AC2, ANS 

FPS 

O9-FEB-77 10:34 PAGE 94 
EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE 

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

;CHECK ANSWERS AGA 
COPY FLOATING CONDITION CODES 
“BRANCH IF OK 
SAVE FPU_ANSWER 
;FPU AND FORTRAN DISAGREE 

;CLEAR FPP FPS BUFFER 
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CO8 
PAGE 3S 

EXERCISE OIVO, INTERRUPT DISABLE SET, TRUNCATE MODE 

«SAE AE Sb 4b a AE AEE SEE Ab 4b 9 9 9 A A A a a a a a a a a a a a a a a 
TEST 44 EXERCISE DIVO, INTERRUPT DISABLE SET, TRUNCATE MODE 
jpieeeetteeenennnsaseetsseeeehssaneeessaneetenianeedeseeensaaees 

020370 002376 MOV SORETIY,EXPFEA ;ADDR OF INSTR BEING TESTED 
047640 002400 MOV 8047640, SFPS SET FID ANO IE BITS IN FORTRAN ANSWER 
o02402 CLR SFEC CLR FORTRAN FEC 
002404 CLR SFEA “CLR FORTRAN FEA 
002362 CLR FPS -CLR FPU FPS BUFFER 
002364 CLR FEC -CLR FPU FEC BUFFER 
002365 CLR FEA “CLR FPU FEA BUFFER 
G23404 JSR PC RANOLY GET RANDOM INPUT DATA 
002436 -WORD = LONUM, HINUM 
023550 JSR RY SPOLSH ENTER POLISH MODE 
002426 SPUSH ,LONUM PUSH 4 WORDS ON STACK (LONUM) 
002436 SPUSH | HINUM >PUSH 4 WORDS ON STACK (HINUM) 

SOIV *RDORESS OF FORTRAN DIVIDE 
002416 SPOPX ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE 

002400 MOV SFPS_RO ;DISPLAY FLOATING POINT STATUS 
o40e00 LOFPS #8040200 “SET FID AND FO 
002426 LDO LONUM, ACO >LOAD ACO WITH A RANDOM NUMBER 
002436 LOO HINUM: AC I ;LORD ACL WITH A RANDOM NUMBER 
002416 LOO 2,AC3 *LOAD AC3 WITH THE SUM 
047640 LOFPS #047640 SET INTERRUPT DISABLE AND INTERRUPT SITS 
020366 001110 MOV #. +6, SLPADR ‘RESET LOOP ADDRESS 

; SESRSRAREKHA ESE RASEREREEESSERSEREAEREAERRRREASRRESERA RAE EEEE 

LOD aco,Ace ;LOAD ACO INTO AC2 
DRET14: DIVO ACI; AC2 ‘DIVIDE ACL INTO AC2 

002362 STFPS FPS’ j STORE FLOATING POINT STATUS 
002362 o02400 CMP FPS SFPS CHECK FPS 

BEQ DERRIY “BRANCH IF OK 
002405 STO AC2, ANS! “SAVE FPU ANSWER 

ERROR 22 FPS ERROR 

002400 DERRIY: TST S$FPS -ERR®R BIT SET ? 
BPL OTST14 *NO, DONT GET FEC/FEA 

002364 STST EC YES, CHECK STATUS 

002364 O02402 CMP FEC, SFEC sCHECK THE FLOATING EXCEPTION CODES 
BEQ 1$ ‘BRANCH IF OK 
ERROR 32 *FEC IS WRONG 

002366 O02404 1S: CMP FEA. SFEA sCHECK FLOATING PC 
BE oTsti4 BRANCH IF OK 
ERROR 32 WRONG ADDRESS IN FEA 

DTST14: CMPD AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC COPY FLOATING CONDITION CODES 
BEQ DENO14 “ANSWERS CHECK 
- COMPENSATE FOR FORTRAN [NACCURACIES. 

002406 bth AC2, ANS! “SAVE FPU ANSWER 
000001 002414 AOD a! ANSI #6 INCREMENT FPU ANSWER 
002412 adc ANS1+4 



FPU ADOD/SUB/MUL/DIV RANDOM EXER MACYL1 27(1006) 
DOF PDA.P11 

020476 

020556 

O039-FEB-77 

00S$537 
00S537 
173737 
170000 
001420 

GeL37 37 
00S637 
00S§37 
173737 
170000 
001403 
174237 
104014 

005037 

10:32 

pene) 002414 

002410 
002406 
002406 

002406 

002362 

THY 

DEND14: 

DOS 
O9-FEB-77 10:34 PAGE 9% 

EXERCISE DIVO, 

ANS1 +2 

DEND14 
AC2, ANS 1 
14 

FPS 

INTERRUPT DISABLE SET, TRUNCATE MODE 

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

;CHECK ANSWERS AGAIN 
:COPY FLOATING CONDITION CODES 
BRANCH IF OK 
SAVE FPU_ANSWER 
-FPU AND FORTRAN DISAGREE 

;CLEAR FPP FPS BUFFER 
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D@FPOA.P11 O9-FEB-77 10:32 T4S ADOF, SUBF, MULF, DIVF EXERCISER 

%9 ; « SESRSKEKEEESSERSRESEEKESSSSSSERERSRASRERRERERSRSERERSRREREREE SE 

%91 TEST 4S ADOF, SUBF, MULF, DIVF EXERCISER 
Ie METITITIITT TTT TTT TTT tLe 
3633 O20S62 000004 téT45: SCOPE 
2H -#UNDERFLOW, OVERFLOW INTERRUPTS OFF; TRUNCATE MODE 

%% ate 012737 OO0440 oc02400 MOV 8440, SFPS “SOFTWARE STATUS 
%97 005037 O0c4 CLR SFEC ‘CLEAR STATUS 
3698 020576 005037 002404 CLR SFEA 
99 005037 002362 CLR FPS 
3700 020606 009037 002364 CLR FEC ; 
3701 Oe06le 005037 002366 CLR FEA 

3703 020616 004737 023414 JSR PC. RANOL2 GET & FLOAT RANDOM NUMBERS 
3704 Oc0be2 O0e44 002476 -WORD PL, OPY 
370S Ge0626 004737 023414 JSR PC RANDL2 : 
3706 O20632 O0C4SE 002506 “WORD OP2, OPS : 
3707 020636 004737 023414 1S: JSR PC. RANOL2 : 
3708 Gepe42 O0e%6h O002Si16 -WORD OP3,0P6 
3709 Oe0b46 030737 077600 002516 BIT 8077600, OP& “LET'S NEVER DIVIDE BY ZERO 
3710 620654 001770 BEQ 1$ ‘EXPO OF OP& IS ZERO, SO GET ANOTHER 

3712 02065 004437 023560 JSR R4 SPOLSH ENTER POLISH MODE TO CALCULATE: 
3713 Oe06b2 23562 00C446 SPUSH  ,OP1 : 
3714 O20666 023562 O0c4S6 SPUSH 'OP2 
3715 020672 023634 $SUB : QNS2 = (OPL-OP2) # (OP3+0P4/0P6) * OPS 
3716 OCOE74 022562 002466 SPUSH  ,0P3 ; 
3717 O2070G Oe3S62 00c476 SPUSH /OPY 
3718 O2C0704 023562 002516 $PUSH | 0P6 
3719 OeO0710 Oc6434 SOIV ; 
3720 Oc07l2 023640 SADD . 
3721 Oc0714 025314 SMUL 
37202 020716 O023S6e 002506 $PUSH OPS 
3723 Oe0722 025314 SMUL . 
a7 O20724 023612 002416 SPOPX  ,ANS2 

3726 020730 170127 O40000 LOFPS #040000 :NO_ CHECKS 
3727 OcO734 172437 002416 LOF ANSe, ACO GET SOFTWARE ANSWER 
3728 O20740 013700 o0ce400 MOV SFPS;RO ‘DISPLAY SFPS 
3723 020744 012737 O207S2 001110 MOV #. +6, SLPAOR “RESET LOOP ADDRESS 

at 35 RESSSSESSESRSRESRSEREEAE EEE ES RERARRSRSSE PERSE SERRERS SLA ASL RA LESS 

3733 020752 170127 OOO4HO LOFPS #900440 s INITIAL FPS 
3734 020756 172537 O0c44 LOF OP1,AC1 "ACL <- OPL 
3735 O207b2 173137 0024S SUBF OP2,ACI “ACI <= OP1-0P2 
37% O20766 172637 000476 LOF OPY’ ACe “ACE <= OPY 
3737 Oc0772 174637 002S16 DIVF  OP6.ACe "ACS <= OPY/0PE 
3738 020776 172237 O0C466 ADDF  OP3;ACe "AC2 <= OP3+0P4/0P6 
3739 021002 171102 MULF  AC2;ACI SACI <= (OP1-OP2)#(0P3+0P4/0P6) 
z740 O21004 171137 o02S06 MULF  OPS,ACI ACL <= (OP1~OP2)#(OP3+0P4/ OPE) #0PS 

3742 O21010 170237 002362 STFPS FPS - STORE STATUS AF TERWARD 
3743 O21014 023737 002362 002400 CMP FPS, SFPS “CHECK STATUS 
3744 621022 001403 BEG ETSt1 ‘BRANCH IF OK 
374S 021004 174137 o02406 STF ACI, ANS! “SAVE FPU ANSWER 
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104033 

173401 

002406 

002362 

MACY11 27(1006) 
THS 

002410 

002410 

002410 

002410 

002410 

002410 

ETSTI: 

EEND1: 

FOS 
O9-FEB-77 10:34 PAGE 98 

ADDF, SUBF, MULF, DIVF EXERCISER 

ERROR 33 FPS ERROR 

CMPF = C1, ACO “ANSWER OK ? (FPU: SOFTWARE) 
CFCC “COPY CC-S 
BEQ EEND! ANSWER CHECKS 

-COMPENSATE IN LOB FOR INACCURACIES 
ctr ACI, ANS! -FPU ANSWER 
ADD 82 ANS1+2 ‘INC 42, KEEP CARRY 
aoc ANS1 : 
CMPF = ANS, ACO ‘CHECK AGAIN 
CFCC :COPY CC-S 
BEQ EEND1 “ANSWER CHECKS 

sue 41,ANS1+2 ;INC +1, KEEP CARRY 

CMPF ANSI, ACO ; CHECK AGAIN 
CFCC COPY CC-S 
BEQ EEND1 “ANSWER CHECKS 

SUB 82 ANS1+2 -DEC -1, KEEP CARRY 
SBC ANS! ‘ 
CMPF = ANS, ACO CHECK AGAIN 
CFCC COPY CC-S 
BEQ EEND1 “ANSWER CHECKS 

SUB #1, ANS1+2 ;DEC -2, KEEP CARRY 
SBC ANS 1 : 
CMPF — ANS1, ACO “CHECK AGAIN 
CFCC COPY CC-S 
BEQ FEND1 “ANSWER CHECKS 

SUB #1 ANSI+2 ;DEC -3, KEEP CARRY 
SBC ANS 1 : 
CMPF ANS, ACO CHECK AGAIN 
CFCC COPY CC-S 
BEQ EEND! ANSWER CHECKS 

SUB #1 ANSI+2 :DEC -4, KEEP CARRY 
SBC ANS! : 
CMPF = ANS, ACO ‘CHECK AGAIN 
CFCC COPY CC-S 
BEQ EEND] ANSWER CHECKS 

TF ACI, ANS FOU ANSWER 
ERROR 35 "ANSWERS DON'T CHECK 

CLR FPS CLEAR BUFFER 
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000004 

012737 

170237 
023737 

002416 

040200 
002416 
002400 
021432 

000600 
002446 
002466 
00eS06 
002456 
002476 
002516 

002362 
002362 

MACY11 

002400 

002506 

002516 

001110 

002400 

27(1006) 09-FEB-77 
GOS 

10:34 PAGE 99 
T46 AODD, SUBD, MULD, DIVD EXERCISER 

o  FHERRERELESEEEERREREASEEREERSERSRSERSSES REESE ERS RE ERE E SEES EEL ES 
ADDO, SUBD, MULD, DIVO EXERCISER 

MUTITTiiiiiiiiiiiiiiiititiritiiiiiiititiitititiitiiitiirerire! 
SRTEST 46 

score 
;#UNDERFLOW, OVERFLOW INTERRUPTS OFF; ROUND MODE 

;SOFTWARE STATUS 
;CLEAR STATUS 

;GET & DOUBLE FLOAT RANDOM NUMBERS 

*LET’S NEVER DIVIDE BY ZERO 
-OPS IS ZERO, TRY AGAIN 

:0P6 IS ZERO, TRY AGAIN 

sENTER POLISH MODE TO CALCULATE: 

40P1+0P3* Oren or 

;NO_CHECKS 
;GET SOFTWARE ANSWER 
;DISPLAY SFPS 
;RESET LOOP ADDRESS 

5 MARR RE REEERARR EERE ERR SEER EERE ERR ERRRRR EERE REESE RESET REET ERE 

tStug; 

MOV 8600, SFPS 
CLR SFEC 
CLR SFEA 
CLR FPS 
CLR FEC 
CLR FEA 

JSR PC, RANDLY 
“WORD OPL.OPY 
JSR PC RANOLY 
.WORD  OP3, OP2 

1S: JSR PC RANOLY 
WORD OP6 

BIT #077600, OPS 
BEQ 1$ 
BIT 8077600 , OP& 
BEQ 1§ 

JSR RY SPOLSH 
$PUSH OPI 
SPUSH  /OP3 
$ADD 
SPUSH OPS 
SDIV 
SPUSH  ,0P2 
SPUSH  /OP4 
$SUB 
SPUSH  ,O0P6 
SOIV 
SMUL 
SPOPX  ,ANS2 

LOFPS sO040200 
LOD ANS2, ACO 
MOV SFPS‘RO 
MOV #. +6, SLPADR 

LOFPS 8000600 
LOD OP1, ACI 
ADDD OP3,ACI 
DIVO "AC1 
LOD OP2'ACe 
SUBD OPH. AC2 
DIVD  OP6,ACe2 
MULD  AC2,ACI 

STFPS FPS 
CMP FPS, SFPS 

; INITIAL FPS 
;AC1 <- OP] 
sAC1 <- OP1+0P3 
sAC1 <- (OP1+0P3)/0PS 
; (- OP2 
ZAC2 <- OP2-0PY 
"ACE <- (OP2-0P4) /0PE 
"ACL <- (OPI+OP3) /0PS#(OP2-OP4) -OP& 

:STORE STATUS AF TERWARC 
;CHECK STATUS 



021754 

001403 
tot 002406 

002406 

002414 

002414 

002414 

002414 

002414 

002414 

aoe Rp eT Oe RANDOR mr GXER MACY 11 ef ( }006 - 

ETSTe: 

HOS 
abdo “fue, AcCBY vive EXERCISER 

BEQ ETSTe ;BRANCH IF OK 
ate AC1, ANS} i BOE EEA NSHER 
RROR = 34 

CMPD ACI, ACO ;ANSWER OK 7 (FPU: SOFTWARE ) 
CFCC ;COPY CC-S 
BEQ EEND2 ;ANSWER CHECKS 

“COMPENSATE IN LOB FOR INACCURACIES 
S10 ACI. ANS! -FPU ANSWER 
ADD 82, ANS1+6 “INC +2, KEEP CARRY 
ADC ANS1+4 : 
apc ANS +2 
ADC ANS! 
CMPD ANS, ACO ; CHECK AGAIN 
CFCC COPY CC-S 
BEQ EEND2 ANSWER CHECKS 

SUB #1, ANS1+6 -INC +1, KEEP CARRY 
aoc ANS1+4 } 
AOC ANS1+2 
adc ANS | 
CMPD —«ANS1, ACO CHECK AGAIN 
CFCC COPY CC-S 
BEQ EENDe ANSWER CHECKS 

SUB #2, ANS1+6 :DEC -1, KEEP CARRY 
SBC ANS 1+4 : 
5BC ANS1+2 
SBC ANS | 
CMPD —s- ANS, ACO CHECK AGAIN 
CFCC COPY CC-S 
BEQ EENDe “ANSWER CHECKS 

SUB #1 ANS1+6 -DEC -2, KEEP CARRY 
SBC ANS1+4 } 
SBC ANS1+2 
SBC ANS 1 
CMPD —« ANS, ACO CHECK AGAIN 
CFCC “COPY CC-S 
BEQ EEND2 ANSWER CHECKS 

SUB #1 ANSI+6 -DEC -3, KEEP CARRY 
SBC ANS1+4 
SBC ANS1+2 
SBC ANS 1 ; 
CMPD «ANS, ACO CHECK AGAIN 
CFCC COPY CC-5 
BEG EEND2 ‘ANSWER CHECKS 

SUB 81, ANSI+6 “DEC -4, KEEP CARRY 
SBC aNns1+4 . 
SBC ANS1+2 
SBC ANS! 
CMPD —« ANS, ACO ‘CHECK AGAIN 
CFCC COPY CC-S 
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3 021756 001403 BEQ EENDe ;ANSWER CHECKS 

3909 021760 174137 002406 STD AC1, ANSI ;FPU ANSWER 
3310 021764 104036 ERROR 36 ;ANSWERS DON’T CHECK 

seis 021766 005037 O0e3be EENDe: CLR FPS ;CLEAR BUFFER 
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3914 
3915 
3916 
3917 021772 O00004 
3918 
3919 
3920 
3321 
3922 
3923 
3924 
3925 
33e6 
3927 
3328 
3929 021774 076800 000022 
33930 2000 032700 000020 
3931 2004 001423 

: R F R S o0000e 
3934 022014 001017 
3935 
3936 Oee016 012701 010000 
3937 076600 OCOi44 

3M43 Oee040 076600 000344 
SHH 

3946 
3047 Oee0SO0 CO0i137 O034Se 

3%39 Oee2lle 012737 

FPU ADD, SUB/MUL/DIV RANDOM EXER MACY11 27( 1006) 
JO8 

OS-FEB-77 10:34 PAGE 10e 
T46 ADDD, SUBD, MULD, DIVO EXERCISER 

HH HHSKRKSKKASSASKAAKEKESHASRAARSSSRASRSAARRERERAESRASRASREREASE RES 

*SBTTL SUB PASS END CONTROL 

SCOPE ;CHECK FOR TEST ITERATIONS HERE 

;IF TEST ONLY EITHER HFP OR WEP, ENTER “EOP” ROUTINE DIRECTLY 

; IF IN ALTERNATE HFP/WEP MODE 
: COMPLEMENT FLAG<S), HFP ENABLE BIT, 

ENTER EOP ROUTINE ONLY IF ABOUT TO TEST HFP NEXT, 
TESTING SEQUENCE IS: PASS#! HFP SUB-PASS 

PaSS#! WFP SuB-PASS 
PaSSee HEP SUB-PASS 

MED RWHAM I 
BIT 

GET WHAMI INTO RO 
kBI TOY, RO - 1=HEP PRESENT, O=NONE 

BEQ SEOP EXIT IF NONE 

157132 BIT #SWO1, aSWR -1=HFP OR WEP TEST ONLY 
BNE SEOP ‘O=ALTERNATE HFP AND WFP TESTS 

MOV #81T12,R1 sHFP PRESENT, AND IN ALTERNATE MODE; 
MED RFLAG SO READ FLAGS 
git Ry RO ; COMPLEMENT FLAG<S> =BITI2=HFP ENABLE FLAG 

BIC R1,RO “CLEAR BIT 12 
BR 2s 

1S BIS R1 RO ‘SET BIT 12 
2s MED WELAG REWRITE FLAGS 

BIT R1.RO sHFP OR WFP NEXT ? 
BNE se OP -IF HEP AGAIN, START NEW PASS 

JeSUBPAS IF WEP, NEXT SUBPASS 

5 Sea AR gE EE Se aE AE dE SEE 0 A a a a a a a a a a aE 

.SBTTL ENO OF PASS ROUTINE (MODIFIED SYSMAC) 

-#INCREMENT THE PASS NUMBER (SPASS) 
#IF SW<10)=0, DING BELL ON PASS END 
'4IF SWi12>=0) TYPE STATISTICS ON PASS END 
#IF THERE’S A MONITOR, GO TO IT 
-# ELSE JUMP TO NEWPAS 

SEOP: SCOPE 
CLR SERFLG ‘ZERO ERROR FLAG 

cur Seats ioe te R OF F ERATION ; ) 
INC S3Ack i TERRENENT Bass AER 

001210 BIC #100000,SPASS ; BUT NEVER LET IN GO NEGATIVE 
DEC (PC)+ PASS LOOP ? 

SEOPCT: .WORD 400 : 
AGT SDOAGN YES 
MOV (PC}+,a(PC)+  :RESTORE COUNTER 
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3970 O2e2114 
71 Oe2li6 

ah besie 
3974 022130 
3975 022134 

sa) OBB 
Sars Bs184 
3980 Oe2156 
3981 

3083 Oeelee fant Oeeie4 
3398S 022166 
3386 
3987 022170 

O9-FEB-77 10:32 

002000 

00117e 
010000 

022174 
o0004e 

003404 

1$7020 

1S7004 

09-FEB-77 
KO8 

10:34 PAGE 103 
END OF PASS ROUTINE (MODIFIED SYSMAC) 

SENOCT: . WORD 
SEOPCT 
BIT 

1$: BIT 

SGETYe: fey 

SENDAD: JSR 

SDOAGN: JMP 

400 

#gH10, aSHR 
j 
SBELL 

8SW12, 3SWR 

ee 
3#42.R0 
SDOAGN 

PC, (RO) 

a BNEWPAS 

'BELL ON PASS END ? 
NO 
: YES 
; INHIBIT MESSAGE ? 
YE 
i Tee STATISTICS 
'GET MONITOR ADDRESS 
‘NO MONITOR 
:CLEAR WORLD 

:GO TO MONITOR 

RESERVED FOR ACT11 

; RETURN 
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STATS: 

P
E
P
E
R
 

RSE
 V

era
t: 

02230e 

022371 
022254 
022326 

ce 

18: i ay
 

022736 
O2eeS4 
022344 

023127 
022254 

3 es: SE
SR

RE
ER

 

=8
 

ze
 

Sa
 

3s: 2g
 

Be 
q 

10$: 

SS
SS
SS
ES
ES
 

D
O
V
N
I
M
U
N
 

© 
W
T
 

©
 

as 

118: 

OdeS4e2 
002$30 
002536 

SVECI: ER
UB
RR
RO
BR
 

002555 
o0ecse 

SVECe: 

002574 SVEC3: 
002566 

SHT: 
ooo SCRLF: 

LOS 
OS-FEB-77 10:34 PAGE 104 

STATISTICS TYFEOUT SUBROUTINE 

.SBTTL STATISTICS TYPEOUT SUBROUTINE 

;#THIS ROUTINE TYPES OUT A NICELY FORMATTED REPORT 
;#CONTAINING STATISTICS ON THE NUMBER OF OPERANOS 
;#USEO IN DIFFERENT SELECT CASES FOR THE $A00, $SJB 
t#SMUL, AND SDIV ROUTINES. THE DATA VALUES ARE TAKEN 
; #FROM THE COUNTERS ADDC?, MULC?, AND DIVC?. 

-#CALLED BY: JSR PC, STATS 
°% 

hOv RO, -(SP) ;SAVE REGISTERS 

MOV #SVECL,RO sFIRST DATA LINE ADDR VECTOR 
BEQ 1$ "NONE IF ZERO 
TYPE SHOR 1 * HEADER 
JSR PC 10$ :DATA LINE 
MOV eSVEC2, RO “SECOND DATA LINE ADDR VECTOR 
BEQ 2s ‘NONE IF ZERO 
TYPE SHOR2 * HEADER 
JSR PC 108 “DATA LINE 
MOV aSVEC3, RO THIRD DATA LINE ADOR VECTOR 
BEG 38 "NONE IF ZERO 
TYPE SHOR3 * HEADER 
JSR PC, 108 ‘DATA LINE 

MOV (SP)+,RO -RESTORE REGISTERS 
RTS PC EXIT 

-#INTERNAL SUBR FOR DATA LINE TYPEOUT 
Kov 3(RO)+,-(SP) | ;MOVE NUMBER ON STACK, BUMP TO NEXT 
TYPOS ‘TYPE OCTAL 
-BYTE 6 *MAX 6 DIGITS 
"BYTE j SUPPRESS LEADING ZEROS 
TST (RO) *BUMPED TO LAST VECTOR ” 
BEQ 118 *YES, ONTO NEXT LINE 
TYPE SHT “TYPE A CHT? 
BR {os CONTINUE WITH THIS LINE 
TYPE SCRLF TYPE A <CR)<LFD 
RTS pc - DONE 

: DATA VECTORS: 
-WORD ADDCO,ADDCS, ADDCE, ADDC7, ADDCB, ADDC1 , ADDCe, ADDC3, ADDCY, 0 

-WORD MULCO,MULC2,MULC3,MULC4Y, MULCS,MULC1,O 

-WORD DIVCO,OIVC3,OIVCY, DIVCS, DIVC6,DIVC1,DIVvCe,0 

;#HEADERS, ETC: 
-ASCIZ <1) ; (HT 
-ASCIZ §=¢15)><12) ; (CR) <LF> 
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STATISTICS TYFEQUT SUBROUTINE 

SHOR1: .ASCIIT «15><«12><1e> 
0S2123 ASCII “ae STATISTICS #e¥"¢15>¢12><12) 
044524 
Oesase 

FPU ADD /SUB /MUL /DIV OM 
DGFPDA.P11 O9-FEB-77 10: 

4044 022371 

a 

RE a3 eh
 

RR
 

ae
s 

-ASCII “(NOTE - ALL NUMBERS ARE UNSIGNED OCTAL INTEGERS)"<«15><12><12> i & 

sed
aat

e 

: 

iS y 4 ggn
2 

r
t
 

b
s
 

br 
bs 

ts 
be 

ar
at

e 

R ¥ ns
 

S
R
P
 g a 

-ASCII “ADD/SUB INSTRUCTIONS: "<15><12> x ‘ 

FE
RE

RS
 

R
A
A
B
 

e3 

i 
101 -ASCII “TOTAL ---OVERFLOW--- --UNDERFLOW--- OP A=0 OP ASO OP A=0 NO"< 1 
11 
17 
) i 2 2h

 
ir
i t

a 

eh
 

042502 .ASCIZ “NUMBER TOTAL W/ENABLE TOTAL W/ENABLE OP BO OP B=0 OP B=0 ~ SHIFT™< 

R R ? Z 

cd
 

b 

PR
E 

30
85
 

it
e 

ER
ER
PR
AR
E 

Ol a
taa

de 
ca a

ut
ua
ec
lu
aa
ie
 

re
a 

: 72
8 

aR
 

eR
 

e 
a
y
 ee
 

0525 OS2114 SHDR2: .ASCII <15><12>"MULTIPLY INSTRUCTIONS: "<15>¢1le2> : ‘ R at
ta

in
 = 

Po
m 

ca
so
sr
es
 

8 yf 

M
r
 

iw
ry
 

: : ae 

-ASCII “TOTAL ---OVERFLOW--- --UNDERFLOW--- A=0 ANO/OR™<15)< 12> 

a5 ats
 

8 : 8 Bo
e FS 2 

P
R
R
 

ER
 e

R 
ta
: 

BER
BER

 
ae

 
R
E
R
K
 

a
2
 

.ASCIZ “NUMBER TOTAL W/ENABLE TOTAL W/ ENABLE B=0"«15)< 12> 

(
U
e
 

o
e
 

—
 

N
W
N
 

-
 
—
 

oO
 

wn
 $ % Re is 046101 
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020011 
a: z 

~
 

f
u
t
 

u
w
h
 

FR
R 

EA
 

29
 

i a 23 ; 
3 e 

S
a
h
 ee
 

z 
R 

Fe
 

10:32 

s ya
 z 

ae
 

ze 
—
F
-
 

WN
 

R
A
N
 

o 
z
F
 

T
y
 

N
U
W
w
 

# 

027527 

i: 
? 

e 

027527 

NO8 
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STATISTICS TYFEOUT SUBROUTINE 

-ASCIT 

-ASCIT 

.ASCIZ 

. EVEN 

(15><12>"DIVIOE INSTRUCTIONS: ”«15>< 12> 

“TOTAL ---OVERFLOW--- --UNDERFLOW--- 

“NUMBER TOTAL W/ENABLE TOTAL W/ENABLE 

;BACK TO AN EVEN BOUNDARY 

NUMER 

A=0 

DENOM™<«1S>< 12> 

B8=0"«15)><12) 
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— G1 e637 

3340 170237 

100005 

032737 
001001 

000401 
104015 
013746 
013746 
000002 

BO3 
OS-FEB-77 10:34 PAGE 107 

FPP TRAP CATCHER 

.SBTTL FPP TRAP CATCHER 

FPPILT: MOV 
MOV 

(SP)+, FPPOPC -POF OLD PC FOR DISPLAY 
(SP) +’ FPPOPS ‘POP OLD PS FOR DISPLAY 
FPS GET FPS 
FEC GET FEC 
FPS -TEST ERROR BIT 
1$ OFF - NO ERROR BIT SET. BLT TRAPPED 

“ON IT SHOULD BE ON A TRAP 
#040000, FPS ‘TEST INTERRUPT ENABLE BIT 
1S “ON - INTR DISABLED, BUT TRAPPED 

; OFF - ABLE TO INTR,'SO IGNORE IT, 
es AND SKIP THE ERROR 
1S SIGNAL UNEXPECTED FPP TRAP 
FPPOPS, -(SP) “PUSH PSW 
FPPOPC, -(SP) :PUSH PC 

: CONTINUE, RECOVER AT LAST TRAP ONLY 
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4148 
4149 
4150 
4151 
4152 

4186 

R
E
C
S
 

BE
S 

4196 

cr
or

e 
: O
o
o
o
0
0
o
 

fo
] F 

pan
e! 

S
u
s
e
e
 

Wn 
—
 

WO
LD

 
go

s 
5
6
8
 

S
L
O
o
R
R
 

g 
o
O
o
o
o
o
 

=
o
 

O9-FEB-77 10:32 

oooco4 

o0000e 

000016 

000016 

000007 

001087 

047401 

000006 

RANOLY: 

RANOLe: 

RAND: 

1$: 

es: 

CO9 
O9-FEB-77 10:34 PAGE 108 

RANDOM NUMBER G“NERATOR 

.SBTTL RANDOM NUMBER GENERATOR 

»#CALLED BY JSR PC, 
,% . WORD 

;* 

i JSR PC, 
;# . WORD 

-¥ 

Mov RS,-(SP) 
MOV 84 RS 
BR RAND 
MOV RS,-(SP) 
MOV #2, R5 
MOV RY’ -(SP) 
MOV R3,-(5P) 
MOV R2'-(SP) 
MOV R1,-(SP) 
MOV RO’ -(SP) 
CuR -(§P) 
MOV 16(SP) RO 
MOV (RO)+,R3 
MOV (RO)+/R4Y 
MOV RO. 16tSP) 
MOV (R3), RO 
MOV (R4)' RI 
MOV #7. Re 
CLR (SP) 
ASL RO 
ROL Ri 
ROL (SP) 
SOB R2 2S 
ADD (R3), (SP) 
adc Rl 
ADD (RY), RL 
ADC (SP) 
ADD 8001057, RO 
ADC Rl 
ADC (SP) 
ADD #047401 ,R1 
ADC (SP) 
ADD 8000006, (SP) 
ADD (SP), RO 
ADC Ri 
MOV RO, (R3)+ 
MOV R1; (R4)+ 
SOB RS 1S 
TST (SP)+ 
MOV (5P)+,RO 
MOV (SP)+'R1 
MOV (SP)+;Re 
MOV (SP)+,R3 
MOV (SP)+'R4 
MOV (SP)+/RS 
RTS PC 

RANDLY - FOR DOUBLE FLOAT NUMBERS 
N1,N¢ - IN LOCATIONS NI ANO Ne 

RANDL2 - FOR SINGLE FLOAT NUMBERS 
N1,N2. - IN LOCATIONS NI AND Ne 

; SAVE RS 
;4 WORDS AT EACH 

: SAVE RS 
2 WORDS AT EACH 
SAVE REGISTERS 

‘EXTRA REGISTER 
‘GET PC FOR RETURN 
‘FIRST NUMBER DEST PTR 
‘SECOND NUMBER DEST PTR 
‘STORE NEW RETURN ADDRESS 
‘RO INITIAL NUMBER 

ITIAL_NUMBER 

“Y
ou
r 

o
n
d
 

Ae
 
Le
e 

B
r
 

85
 = 

LEFT 
TATE CARRY INTO R1 
TATE CARRY INTO EXT 

O MAKE # 129 

8 TO MAKE # 129 
;PROPOGATE CARRY 
;R00 LOW CONSTANT 
; ARRY 

—~
4 

A
A
4
t
D
w
w
W
e
o
4
 

N
O
O
B
 

SR
E 

az
 : : 

: TE 
;ALD HIGHEST CONSTANT 
*REPRIME RO WITH HIGHEST DIGIT 
sPROPOGATE CARRY 

; 1 
;LOOP FOR REQ’D NUMBER OF WORDS 
;POP TEMP REG 

‘RESTORE REGISTERS 

* RETURN 
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.SBTTL POLISH EXPRESSION ROUTINES 

;#°POLISH EXPRESSION" ALGEBRA 2 A STACK ORIENTED PROCEDURE FOR 
ane VALUATION OF ier: XPRESSIONS. BY THIS, WE MEAN 

aE RST OUT sine RL Opies, POUR ee $SUB. SMUL, AND 
ESOL nfe On te T THEIR THO OPE 

MEN THEY LEAVE THEIR RESULT AS THE 
-#TOP ELEMENT ON Tre STACK. MOVING (POPPING) INITIAL 
: OPERANDS IN THE PROCESS. OTHER ROUTINES Nee SENT FOR 
+ #ADO ING/REMOV ING ELEREN NTS TO/FROM THE STACK - SPOPX, TO TAKE 
>THE TOP ELEMENT OF SPUSH. TO PUT A NEW ELEMENT ON THE 
-#TOP. IT IS PORT ANT TO NOTE THAT OPERATORS WILL AT MOST 
j SREFERENCE THE TOF TWO ELEMENT ON THE STACK: THE OTHERS ARE 

CESSIBLE UNTIL - NAC OUTER ELEMENTS ARE OPERATED UPON. FOR 
; EXAMPLE, THE EXPRESSION: 

—E = (A +B) * (C - OD) 

H¥COULD BE EVALUATED BY THE POLISH EXPRESSION: 

SPUSH A ;OPERAND A ONTO STACK 

7
0
 

Oe
 

iY 

i $PUSH 8B :OPERAND 8 ONTO STACK 
& $A00 FORM A+B, SAVE FOR LATER 
.# SPUSH C -OPERAND & ONTO STACK 
'¥ SPUSH 0 ‘ OPERAND 0 ONTO STACK 
i $SUB FORM C-D ON TOP 
i “NOTE - THE TOP TWO OPERANDS ARE NOW: 
ie (A+B) AND (C-D) 
i SMUL “FORM (AB) *# (C-D) ON TOP 
ty SPOPX £ ‘POP RESULT FROM STACK INTO E 
i*® 

“#NOTE THAT OTHER POLISH EXPRESSIONS ARE POSSIBLE FOR COMPUTING 
S#THIS EXAMPLE, IN GENERAL THERE IS MORE THAN ONE WAY TO 
;#CALCULATE A A GIVEN EXPRESSION. 

-#THIS ROUTINE ENTERS US INTO POLISH MODE 
$POLSH: JMP J(R4)+ “ENTER POLISH MODE 

#PUSH OPERAND ON STACK FROM LOCATION SPECIFIED 
SIN CONTENTS OF NEXT WORD AFTER S$PUSH CALL 
: 42 er WORDS DEPENDING UPON F/D MODE 

Y 8 
g N Ww

W 
N
 

Bee
s 

B
e
l
e
e
e
s
s
l
 

=
 

0 
bn

 
Oe
 

O
r
 

rr Ww
 

£
 

MOV (R4)+,RO ;GET PTR TO SOURCE 
TSTB $FPS 
BPL 1§ ; 
MOV BtRO), -(SP) “PUSH DOUBLE ON STACK 
MOV 4(RO);-(SP) 
MOV 2(RO),-(S5P) :PUSH FLOAT ON STACK 
MOV (RO), -(SP) 
JMP a(R4S+ : 

;#POP OPERAND FROM STACK INTO LOCATION SPECIFIED 
“IN CONTENTS OF NEXT WORD AFTER SPOPX CALL 
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4259 -#2/4 WORDS DEPENDING UPON F/D MODE 
4260 023612 012400 $PoPx: MOV (RY) +, RO -GET PTR TO DESTINATION 
4261] Deis l MOV (SP)+) (RO)+ POP FLOAT FROM STACK 
4262 le Ol MOV (SP)4, (RO)+ . 
4263 023620 105737 002400 TSTB ss SF PS . 
4264 023624 100002 BPL 1$ 
4265 020%2b Olebe0 MOV (SP)+, (RO)+ ‘POP DOUBLE FROM STACK 
4266 023630 Olebed MOV (SP)+; (RO)+ 
4267 023632 OO00204 1S: RTS RY -EXIT POLISH MODE 
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4268 -SBTTL FLOATING POINT SOFTWARE ROUTINES 
4 

4270 -#FLOATING POINT SOFTWARE ADD/SUBTRACT ROUTINES 
; 3 

472 :# THIS ROUTINE TAKES THE TOP TWO ELEMENTS ON THE STACK 
4273 -# =~ (LENGTH OF 2 OR 4 WORDS CEPENDING UPON WHETHER THE 
474 -# £/0 MODE BIT7 IN SFPS IS 0 OR 1 RESPECTIVELY) AND 
4275 '# = REPLACES THEM WITH THEIR SUM/DIFFERENCE. 

; # 

4277 -# EXAMPLE: SPUSH SPUSH 
4278 :# ADOR(OPERAND A) ADOR(OPERAND A) 
4279 - SPUSH SPUSH 
4280 4% BGR ( OPERAND B) ADDR(OPERAND B) 
4281 7 $ $SUB 
42952 * $POPX SPOPX 
4283 * ADOR (RESULT) ADOR (RESULT) 
dSec ,# RESULT=A+B RESULT=A-B 

; % 

1286 :# NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS. 
; # 

4288 ‘# ALL OPERATIONS ARE CARRIED OUT IN DOUBLE (LENGTH=4) 

33 1D BEIGEIN 05 oat Sedna oa ance ; # xX - 

429] : # at Rus LAT NN URR ATED BRE K TO SINGLE PRECISION 
429 -# FROM THE DOUBLE PRECISION RESULT. 

; % 

4OQy is STATUS BITS: 
4O9S '~ =” THEN, 2. V, AND C BITS OF $FPS ARE SET AS FOLLOWS: 
4296 -# N= 1’ If RESULT NEGATIVE (IE, BITIS = 1), 
4297 i ELSE N=0 
459g * 2s 1 IF RESULT ZERO (IE, EXPONENT = 000(8)), 
4299  & ELSE 2 = 0 
4300 *% Vz. IF ARITHMETIC OVERFLOW OCCURRED, 
4301 # ELSE V=0 
4302 -* C=O ALWAYS 
4303 i 
4394 -% ERROR CONDITIONS: 
4305 -# = oF AN BR] THETIC OVERFLOW CONDITION OCCURS, THE RESULT 
4306 'y WILL BE SET TO ZERO IF THE OVERFLOW ENABLE BIT OF SFPS 
4307 ‘# (BITO9) IS ZERO. IF THIS BIT IS SET, THEN THE RESULT 
4308 -* WILL BE CORRECT. EXCEPT THE EXPONENT WILL BE UNDERBIASED 
4309 '¢ = BY 400(8). ALSO, THE SFPS ERROR BIT (BIT1S) WILL BE SET, 
4310 ‘* © §FEC WILL BE SET'TO 10(8), AND SFEA WILL BE LOADED WITH 
4311 -# THE VALUE IN LOCATION “EXPFEA". IN EITHER INSTANCE, 

4315 FT ee eee MOERFrOW CONDITION OCCURS. THE RESULT . 4 , 

4314 '¢ WILL BE UT | at E tHe GRE FLOW CeBLE BIT OF SFPS 
4315 '#  (BITIO) IS ZERO. IF THIS BIT IS SET, THEN THE RESULT 
4316 -# WILL BE CORRECT EXCEPT THE EXPONENT WILL BE OVERBIASED 
4317 ‘# BY 400(8). ALSO, THE SFPS ERROR BIT (BIT:S) WILL BE SET, 
4318 '#  §FEC WILL BE SET’TO 12(8), AND SFEA WILL SE LOADED WITH 
4313 -# THE VALUE IN LOCATION “EXPFEA™. 

; bd 

432] -# ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON 
4322 '# = EXIT. THE ROUTINES ARE RE-ENTRANT. 

: % 
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4324 -# ADAPTED FROM PDP-11 FORTRAN SOFTWARE 
4325 -# BY DONALD NORTH, SEPTEMBER, 1975S. 

4 
4308 023634 062716 100000 $SUB: ADD #100000, (SP) CHANGE SIGN OF TOP ITEM 
4329 023640 005237 002526 $ADD: INC ADCO “CTR: TOTAL NUMBER OF ADD/SUB 
4330 023644 042737 000017 oD2400 BIC 817. SFPS ; CLEAR STATUS BITSNZVC 
4331 O236S2 105737 O0e40C TSta = SF PS TEST MODE 
4332 023655 100402 BMI 275 y= MODE 
4333 023660 004737 027672 JSR PC, SCONV ‘D-MODE: CONVERT 2 F OPDS TO D 
4334 023664 01004 275: MOV RO; -(SP) 
4335 023665 O10146 MOV R1)-(SP) ; 
43% 023670 010246 MOV Re) -(SP) “SAVE ALL REGISTERS 
4337 023672 O10346 MOV R3,-(5P) 
4338 023674 O10446 MOV RY’ -(SP) 
4339 023676 O10S46 MOV RS -(SP) 
4340 023700 OOSO46E CLR -(§P) “CLEAR SIGNS 
neat O23702 O0SOC4 CLR RY CLEAR EXPONENTS 

4343 ree poe Bee 000024 ASL 24 (SP) SHIFT OUT SIGN OF TOP ITEM 
4344 023712 006166 000022 ROL 22(SP) : 
4345 023716 006166 o0000c0 ROL 20(SP) :} 
4346 006166 O00016 ROL 16(5P) ‘SHIFT Al 
4347 023726 156604 000017 BISB  17(SP),R4 -GET El 
4 O37 3e 104} BNE 318 : JUMP IF NON ZERO 
4 TST (SP) + ‘FLUSH SIGNS 
4350 023736 032766 077600 000024 gIT #077600, 24(SP) ee A=0 TOO ° ? 

4 Rear e etki 002532 NC 28802 chk: 6B, Aso 
43S3 023752 000137 Oc476b2 Imp 38 ‘DONE 
4354 023756 106116 318: ROLB (SP) -GET Sl 
4355 023760 006366 000034 ASL 34 (SP) ;SHIFT OUT SIGN OF 2ND ITEM 
4356 003764 006166 000032 ROL 32(5P) 
4357 023770 006166 000030 ROL 30(5P) 
4358 023774 006166 000026 ROL 26 (SP) ‘SHIFT Ae 
4359 O24000 156605 000027 BISB 27(5P),RS GET £2 
4360 Oc4004 001042 BNE 2s : JUMP IF NON ZERO 
4361 Oe4006 106016 RORB (SP) RECONSTRUCT Al 
4362 024010 006065 O00016 ROR 16(SP) 
4363 Oe4014 006066 000020 ROR 20(5P) : 
4364 Oe402e0 006065 000022 ROR 22(SP) : 

WBee 1 p00026 ROY witep) (SP) ‘FIRST ARG TO TOP OF STACK 
4367 vanes ieee 000030 MOV Apt eD)' 301) : 
4368 O4O44 016666 000022 000032 MOV 22(SP),32(SP)  ; 
4369 O240S2 016666 000024 000034 MOV 24(SP),34( SP) 
4370 O24060 005726 TST (SP)+ FLUSH SIGNS 
4371 Oe40b2 0327 bb 077600 00024 BIT #077600, 24(SP) 18-0, 8-0 700.” 

4373 rate Bo4357 02520 INC ADOC! ‘NO, CYR: A=, B80 

W378 ioe ieee eee 32$ INC 35 C3 i DORE 8 : 
4376 ate! Mae are Mp At ‘Gone, 9 FauE BFRo RESULT 
4377 Oe4l12 106166 000001 2s: ROLB ~=—_-L (SP) GET $2 
4378 024116 112766 000001 000027 MOVB «#1, 27 (SP) ;INSERT NORMAL BIT 
4379 Oe4124 112766 000001 O00017 MOVB #1. 17(5P) 
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4380 024132 16040S SUB RY, RS -RS=£2-E£1, RY=E! 
4381 O24134 003011 BGT 4§ : JUMP IF €2>E1 
4382 024136 016600 000026 MOV 26(SP),RO ‘RO=A2 
4383 Oe4142 016601 000030 MOV 30(SP) Rl R1=B2 
4384 O24146 016602 000032 MOV 32(SP) Re R2=CO 
4385 024152 016603 000034 MOV 34(SP),R3 *R3=De 
43986 004156 000427 BR S$ -GO CHECK SIGNS 
4387 Dew 160 Ob0504 4g: a00 RS RY 20 jRS=Ee-E1, R4=E2,E2>E1 

4389 Be BE p10 eats MOV BaP) RT -R1=B1 
4390 0204172 016602 000022 MOV 22(5P) Re -R2=C1 
4391 024176 016603 000024 MOV 24(5P)'R3 -R3=01 
4392 Oe4202 016666 00026 000016 MOV 26(SP),16(SP) 
4393 O24210 016666 000030 000020 MGV 30(SP),20(S5P) ; 
430% ON216 016666 000032 000022 MOV 32(5P)'22(SP) ; 
4395 024224 016665 000034 o00024 MOV 34(5P)'O4(SP) ; 
439% Oe4232 000316 SWAB Ss (SP?) “EXCHANGE SIGNS 
4397 G2e4234 OOSHOS NEG RS -E1~-E2 
4398 O242% 126616 000001 S$: CMPB s«L( SP), (SP) COMPARE SIGNS 
4399 Ge4e42 OOLYIe BEQ b$ "SAME. GO CHECK EXPONENT 
4400 Oe4244 005403 NEG R3 “NEGATE OPERAND 
4401 Oe4246 O0SS0e aoc Re : 
4402 O24260 005501 abc Ri : 
4403 O24252 O00SS00 AoC RO ; 
4404 G242S54 O0S402 NEG Re : 
4405 O24266 O0SS01 ADC R] 
4406 e460 ADC RO 
4407 Oe4eb2e 005401 NEG Ri : 
4408 Oe42b4 ADC RO . 
4409 G24266 005400 NEG R20 . 
4410 024270 00S70S bS: TST RS CHECK EXPONENTS 
4411 Ge4272 001465 BEQ 7§ JUMP IF El=€2 
4412 O24274 O2270S 177707 CMP 8-57. ,RS ANY POINT IN SHIFTING? 
4413 024300 003413 BLE 8s “YES 
4414 Q24302 016600 O00016 MOV 16(SP),RO "NO. ANSWER IS OPERAND 
4415 024306 016601 o00020 MOV 20(SP);R1 WIth LARGER EXPONENT 
4416 624312 016602 000022 MOV 22(5P) ‘Re : 
4417 024316 016603 000024 MOV 24(SP),R3 : 
4418 Q24322 005237 002536 INC ADDCY -CTR: NO SHIFT 
4419 024325 000501 BR 9§ : 
4420 024330 022705 177770 QS: CMP 8-8. ,RS *CHECK # OF BITS TO SHIFT 
4401 024334 003437 BLE 10$ JUMP IF LESS THAN 1/2 WORD 
4422 02433%% 005700 TST RO . 
4423 024340 006746 SXT -(SP) EXTEND SIGN 
4404 24342 022705 177760 125: CMP #-16.,RS : 
WH9S Oe4346 00411 BLT 11 ‘JUMP IF LESS THAN 1 WORD 
4426 024360 010203 MOV R2,R3 -SHIFT A WORD AT A TIME 
4497 024352 010102 MOV R1/Re : 
4428 024354 01000] MOV RO'R1 . 
4429 024356 011600 MOV (SP), RO “USE EXTENSION 
4430 024360 06270S 000020 ADD #16.5R5 ‘ADJUST EXPONENT 
4431 024364 001366 BNE 128 ‘TRY AGAIN 
4432 024366 005726 TST (SP)+ :POP_ EXTENSION 
4433 024370 000427 BR 7§ SHIFT DONE 
4434 024372 022705 177775 11S: CMP #-3,R5 :JUMP IF LESS THAN 4 TC SHIF™ 
4435 024376 O03415 BLE 13$ ; 



FPU_ADD’SUB MUL /DI 
DOF PDA. 11 

I09 
RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 114 

FLOATING POINT SOFTWARE ROUTINES 
V 

O9-FEB-77 10:32 

1 010416 MOV RY, (SP) -SAVE EXP & SHIFT COUNT 
10S46 MOV RS/-(SP) 
10104 MOV R1;R4 “SAVE RI 
3005 ASHC RS" RO : SHIFT HIGH ORDER 

010205 MOV R2'RS SAVE Re 
073416 ASHC (SP). RY -SHIFT IT 
gidems MOV Re Rt 

1 MOV RS‘ Re R2 DONE 
010305 MOV RRS -SET UP LOW ORDER 
073426 ASHC = (SP)+,RH4 ; DO LOW ORDER 
010593 MOV 5 .R3 
012604 MOV (SP)+,R4 RESTORE EXP TO RY 
000407 BR 7§ 
005726 138: TST (SP) + POP EXTENSION 
006200 10$: ASR RO SHIFT RIGHT 
006001 ROR Ri ; 
006002 ROR Ro 
006003 ROR R3 : 
005205 INC RS COUNT LOOP 
002772 aT 10$ 
065603 000024 7S: ADD 24(SP) RB “FORM SUM 
o0ssa2 aoc Re 

ADC R : 
066602 000022 ADD 22(SP), Re ; 
005501 adc Ri 

Beeen oo0020 abs e0(sP), Rl : 

065600 O00016 ADD Fe sp) RO ; 
126616 000001 CMPB »=s-s«1(SP) , [SP “CHECK FOR UNEQUAL SIGNS 

1161 BNE 143 CLEAN UP SUBTRACT 
030027 001000 BIT RO, #1000 
90} 405 BEQ 9$° JUMP IF NO NORMAL BIT OVERFLOW 

ASR RO : 
006001 ROR RI : 
on6002 ROR Re 
ooo ROR R3 

INC RY ‘ INCREASE EXP 
000304 9s: SWAB RY “MOVE EXP LEFT 

1425 BEQ 16$ : JUMP_IF NO OVERFLOW 
etre CLRB OR ‘CLEAR OVERFLOWED BITS 
052737 oo0002 cde400 BIS #02, SFPS :SET V BIT ON OVERFLOW 
005237 002540 INC aoots -CTR: OVERFLOW 
032737 001000 002400 BIT #001000,SFPS § :OVERFLOW ENABLED ? 
001464 ’ BEG 34S iNO 4, ZERO RESULT NOBLED 

pease? palate 002400 iy Pytatcatn SFPS CTR: of YE BERR af 
012737 000010 O0c402 MOV #10. SFE :SET SFEC 
013737 002376 O02404 MOV EXPLEA, SFEA SET $FEA 
150004 16$: BISB ROR INSERT HIGH ORDER FRACTION 
006026 ROR tpn s “INSERT SIGN 
006004 ROR RY 
006001 ROR Ri : 
006002 ROR Re ; 
006003 ROR R3 ; 
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mre SBscke Rpeens abe ORS adc Re : 
005501 aoc RI 

wis Ges reer Bee dg ; OVERFLOW ON ROUND ” 
we pode | se SBS 
4498 G2e4640 052737 000902 o02400 20S: BIS 802, $FPS “YES - SET V BIT 
4499 Bevo 905937 002540 INC aoots -CTR: OVERFLOW 
4500 001000 ode400 BIT 8001000, SFPS : OVERFLOW ENABLED ? 
4501 O24660 001430 BEQ 29S “NO, ZERO RESULT 
Haug Ogbbe Ose onesie INC ADDCE i CTR: OVERFLOW, ENABLED 

OS2 1 002400 BIS #100000, SFPS ; SET ERROR BIT 
4504 O2N674 012737 600010 ode4de NOV #10, SFEC ca iSET SE SFEC 

RTE BE Bias ONO aos, HY RIPERTERSEP NLA Ele son 
714 10166 O000e6 MOV R1,2e6(SP) : INSERT LOW ANP OER FRACTION 

4508 024720 010266 900039 nov Re, 30 ($F) . 

428 Boazsa | Béedee 0000 Bey 
4511 Ge4732 005726 34S: TST (SP)+ ‘FLUSH SIGN 

421g GON?Se Goeeae og2sus 33s: NC GDC? iN ZERO RESULT W2ia Beapus Beepe, asead 3a RRS, CERO RESULT 
4515 O24746 005066 000026 CLR 26 (SP) } 
4516 O247S2 005065 000030 CLR 30(5P) 
4517 024756 005066 000032 CLR 32 (SP) 
4518 Oc47b2 032766 077600 000024 35: BIT #077600,24(SP) SET 2 BIT IF EXPONENT ZERO 
4519 024770 001003 BNE 17 
4520 024772 052737 000004 GO2e4c0 BIS 404 SFPS : 
4521 025000 005766 o00U24 178: TST 24 ($P) “SET N BIT IF RESULT NEGATIVE 
4592 G2S004 100003 BPL s ; 
4523 025006 052737 000010 o02400 BIS $10, SFPS 
4504 025014 012605 18S: MOV (P54 RS : 
4525 025016 012604 MOV (5P)+;R4 ; 
4526 025020 012603 MOV (SP)+°R3 RESTORE REGISTERS 
4527 025022 Olebde MOV (SP)+'Re : 
4528 G2S004 012601 MOV (SP)+'RI 
4529 025026 012600 MOV (SP)+’RO 
4530 02500 062706 000010 ADD #8. SP -POP SECOND ARGUMENT 
4531 105737 002400 TSTB ss SFPS FOR D MODE? 
4532 O2S040 100404 BMI 268 “DP MODE 
4533 O26042 012666 000002 MOV (SP)+,2(SP) -F MODE - CONVERT 
4534 O2S5046 012665 000002 MOV (5P)+'2(5P) 
4535 O2S50S2 000134 265: IMP acR4)t DONE 

Wea 
4538 6260S4 005700 14S: TST RO : CHECK HIGH. ORDER FRACTION RESULT 

4540 7 ate Beg ss Et SIGN 9 ZERO RESULT 
4541 pseres raat NEG R3 *ABS VALUE 
4542 025064 005502 adc R2 . 
4543 025066 00550! ADC R1 ; 
4544 025070 005500 adc RO : 
4545 025072 005402 NEG Re . 
4546 005501 aoc RI ; 
4547 025076 005500 aoc RO . 



suet oN RANDOM EXER 

PRE
ROR

EH 
ER 

RR
R 

RR
R 

ROH 
ROR 

RR
 

Oe
 

O9-FEB-77 10:32 

O0S401 
00SS00 

316 
aS
 

<i BE 
ce
 
000400 

000010 

000020 

000020 

MACY 11 

002400 

002400 
002402 
002404 

KOS 
27(1006) O9-FEB-77 10:34 PACE 116 
FLOATING POINT SOFTWARE ROUTINES 

NEG R1 ; 
adc RO 
NEG RD 
SWAB s«(SP) ‘EXCHANGE SIGNS 

228: BIT RO. #400 ‘CHECK NORMAL BIT 
BEQ 196 : JUMP IF NONE 
ist RA ; CHECK FOR UNDERFLOW 

BIT 8002000, SFPS : UNDERFL OW - IS IT ENABLED ” 
BEQ 33$ "NO, MAKE ZERO re sutT 

Ne mates iCTR: UNDE Rrrow OW, ENABLED Me BORE Roo.sFPs | iSET ERROR BIT 
MOV #i2,.SFEC SET SFEC 
MOV EXPFEA, SFEA SET SFEA 
SWAB RH ; MOVE EXP LEFT 
CLRB sR ; CLEAR HH WHERE FRACTION WILL GO 
IMP 16$ 7A NUMBER 

198: DEC RY ‘DEC ORE SSE EXP 
ASL R3 DOUBLE FRACTION 
ROL Re 
ROL RI 
ROL RO 
BR 2e$ . 

23: SUB #6. ,R4 REDUCE EXP 
TST Ri ; 
BNE 24s : JUMP IF ONLY RO=0 
SUB #16.,R4 
MOV Re Ri 
BNE 2s$ ;JUMP IF R2 NON ZERO 
SUB #16. ,R4 
TST R3 
BEQ 21S ‘ANSWER IS ZERO 
BISB = RB, R1 “MOVE BYTES TO RO,R1 
SWAB OCR: . 
SWAB «RB 3 
BISB  -R3,RO 

. CLR R3 “MAKE ALL OTHERS ZERO 
BR 225 GO NORMALIZE 

258: MOV R3, Re : 
CLR R3 ; 

24s: SWAB Ri ;MOVE LEFT 
BISB R1,RO ; 
CLRB Ri ; 
SWAB sé 
BISB = R2,, RI 
CLRB ss Re : 

R3 : 
BISB —- R33, Re 
CLRB sR 
BR ees ; 

21$: CLR (SP) SET POSITIVE 

b$ IMP 
;#END OF ADD/SUB 
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;#FLOATING POINT SOFTWARE MULTIPLY ROUTINE 
t 

THIS ROUTINE TAKES THE TOP TWO ELEMENTS ON THE STACK 
(LENGTH OF 2 OR 4 WORDS DEPENDING UPON WHETHER THE 
F/D MODE BIT7 IN SFPS IS 0 OR 1 RESPECTIVELY) AND 
REPLACES THEM WITH THEIR PRODUCT. 

EXAMPLE : SPUSH 
ROOR(OPERAND A) 
SPUSH 
ADOR(OPERANOD 8) 
SAUL 

w
u
w
N
 

SPOPX 
ADOR (RESULT) 

RESULT=A#B 

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS. 

ALL OPERATIONS ARE CARRIED QUT IN DOUBLE (LENGTH=4 

ER TEHOED We scond etbeoct ine, WITH RO aRpER 
ZEROS, AND LATER TRUNCATED BACK TO SINGLE PRECISION 
FROM THE DOUBLE PRECISION RESULT. 

STATUS BITS: 
THE N, 2, V, AND C BITS OF SFPS ARE SET AS FOLLOWS: 
N= 1 IF RESULT NEGATIVE (IE, BITIS = 1), 

Z=1 IF RESULT ZERO (IE, EXPONENT = 000(8)), 

V = 1 IF ARITHMETIC OVERFLOW OCCURRED, 
ELSE v=0O 

C=0 ALWAYS 

ERROR CONDITIONS: 
IF AN ARITHMETIC OVERFLOW CONDITION OCCURS, THE RESULT 
WILL BE SET TO ZERO IF THE OVERFLOW ENABLE BIT OF SFPS 
(BITO9) IS ZERO. IF THIS BIT IS SET, THEN THE RESULT 
WILL BE CORRECT. EXCEPT THE EXPONENT WILL BE UNOERSIASED 
BY 400(8). ALSO, THE SFPS ERROR BIT (BITIS) WILL BE SET, 
SFEC WILL BE SET'TO 10(8), ANO SFEA WILL BE LOADED WITH 
THE VALUE IN LOCATION “EXPFEA". IN EITHER INSTANCE, 
THE V-BIT (BITOL) WILL BE SET. 
IF AN BRI THRE TTC UNDERFL OW CONDITION OCCURS, THE RESULT 
WILL BE SET TO ZERO IF THE RFLOW ENABLE BIT OF SFPS 
(BITIO) IS 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 (BITS) WILL BE SET, 
SFEC WILL BE SET TO 12(8), ANO SFEA WILL BE LOADED WITH TO 12(8) 
THE VALUE IN LOCATION “EXPFEA”. 

ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON 
EXIT. THE ROUTINES ARE RE-ENTRANT. 

ADAPTED FROM POP-11 FORTRAN SOFTWARE 
BY DONALD NORTH, SEPTEMBER, 1975. bl
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4659 ;# 

4661 025314 005237 002550 SMUL: INC MULCO ;CTR: TOTAL NUMBER MUL 
Hobe Be320 042737 900017 002400 BIC 817 SFPS ‘CLEAR STATUS BITS NZVC 

1 00 TSTB Ss SF PS “TEST MODE 
4654 025332 100402 BMI 15S :D-MODE 
4665 025334 004737 027672 iss JSR PC, SCONV *F-MODE: CONVERT 2 F OPDS TO D 

Wee pees BiBrae MOV R1,-(SP) ; 
4658 O2S344 010246 MOV Re, -(SP) -SAVE ALL REGISTERS 
4653 025346 O10946 MOV R3,-(SP) : 
4670 025350 O10446 MOV R4'-(SP) 
4671 025352 O10S46 MOV RS. -(SP) 
4672 025354 006365 000014 ASL L4tsp) ; SHIFT MUL TIPLICAND 
4673 025360 O06146 ROL -(SP) "KEEP SIGN 
4674 025362 OOSO46 CLR -(5P) >CLEAR EXPONENT 
4675 025364 116616 000021 MOVB 21 (SP), (SP) “KEEP MULTIPLICAND EXP 
4676 025370 001436 BEQ 1$ ‘ANSWER ZERO 
4677 025372 1166656 o00020 000021 MOVB 25(SP), 21(SP) SHIFT FRACTION LEFT 
4678 025400 00026) SEC INSERT NORMAL BIT 
4679 O2S402 006065 000020 ROR 20(SP) 
4680 116566 000023 000020 MOVB 23(SP),20(SP) ; 
4681 025414 000366 O000c2 SWAB 22 (SP) 
4682 025420 116666 O000eS 000022 MOVE eS(S5P),22(SP) ; 
4683 O2S42h 000366 O000C4 SWAB = 4( SP) 
Hoe 025432 116665 OO000e7 900024 HOVE 7 (SP), 24(SP) 

4696 ravi ses popase CLRB Sates ‘EXTRA BITS 
4687 O02S54S0 006366 000030 ASL 30(SP) :SHIFT HIGH MULTIPLIER 
4688 025454 O56 op0one aoc g(SP) ; PRODUCT SIGN 
4689 OcS460 1 000031 TSTB L(SP) 
4630 OeS464 001005 BNE 2$  TUNp IF NON ZERO 
4691 025465 022626 1S: CNP (SP)+, (SP)+ "FLUSH SIGN AND EXPONENT 
4692 025470 00S237 o0eSS2 INC MULC1 “CTR: AzO AND/OR B=0 
4693 025474 000137 026150 JMP 3$ 
4694 025500 O00S000 2$: CLR RO CLEAR PRODUCT 
4695 025502 005001 CLR RI . 
4696 O2SS04 005002 CLR Ro : 
4697 0¢5506 005003 CLP R3 : 
4698 025510 00S00S CLR RS “CLEAR C BIT OVERFLOW CATCHER 
4699 025512 006065 000030 ROR 30(SP) ‘SIGN IS + 
4700 025516 012746 o00c020 MOV 816. ,-(SP) ; ITERATION COUN 
4701 Q25S22 016604 000040 MOV 4O(SP) , RY ‘GET LOWEST ORDER MULTIPLIER 
4702 025526 OO1404 BEQ 4§ ; JUMP IF NO BITS HERE 
4703 025530 004737 026370 JSR PC 30S 
4704 025534 012716 000020 MOV 816.. (SP) t RESTORE COUNT 
4705 O2S540 D1 b6Os 000036 4§: MOV 36(SP),R4 “GET NEXT LOWEST FRACTION 
470 OcSs44 O01 BNE S$ WORK TO DO 
4707 02SS46 005766 OO0040 TST 40 (SP) 
4708 025552 O01 BEQ 6$ NO PROOUCT YET 
4709 025554 004737 026364 S$: JSR PC, 31S . 
4710 025560 004737 Oc6272 JSR PC’ 32§ ONE BIT FULL PRECISION 
471] 012716 000020 MOV #16. (SP) : 
4712 025570 016604 000034 6S: MOV S4SP), RY “NEXT TO HIGHEST ORDER FRACTION 
4713 025574 001006 BNE 7§ ; 
4714 025576 005766 000036 TST 36 (SP) : 
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4715 O2S602 001003 BNE 7$ ; 
4716 025604 O0S766 OO0040 TST 40 (SP) ; 
4717 025810 001402 BEQ s 
4718 O2S612 00473” 026272 7§: JSR PC 325 
4719 02561 16604 000032 gS: MOV 321SP) RY 
4720 012716 000007 MOV a7, (SPJ 
4721 O2S626 004737 O2627e JSR PC 325 
4722 025632 004737 026276 JSR PC’ 338 
4723 025636 005726 TST (SP)4 
4724 025640 AdD (5P)+,R4 
4725 025642 006303 ASL R3 
4726 O2S644 006102 ROL Re 
4727 O2Sb46 006101 ROL RI 
4728 05650 006100 ROL RO 
4779 O65652 103405 BCS 9$ 
4730 025654 006303 ASL R3 
4731 Q25655 006102 ROL Re : 
4732 0:5560 00610] ROL RI 
4733 OcSbb2 006100 ROL RO 
4734 025664 005304 DEC RY 
4725 Oc5666 162704 code00 9s: SUB 8200, R4 
47 w7e BGI 108 
47 BcP55 002560 NC MULCH 
4738 02S700 032737 002000 002400 BIT #002000, SF PS 
4739 025706 001517 BEQ 12$ 
4740 025710 00S237 O0eSbe INC MULCS 
4741 025714 052737 100000 002400 BIS #190000, SFPS 
4742 2S 12737 000012 ocde40e MOV ie, SFe 
4743 0267 13737 002376 O0c404 MOV EXPFEA, CEA 
4744 025736 OO0427 BR 118 
4745 G2S740. 022704 000377 10S: CMP 8377,R4 
4746 025744 O0c024 BGE 1$ 
4747 O2S746 052737 002400 BIS 802, SFPS 
4748 025754 00S237 002554 INC mut C2 ; 
4749 025760 032737 001000 oa24o0 BIT 8001000, SFPS . 
4750 025766 001467 BEQ 12$ ; 
4751 025770 37 002555 INC MULC3 
4752 025774 37 100000 coc4o0 BIS #100000, $FPS 
4753 026002 612737 O00010 OO0cx0e MOV 810. $FEC 
4754 026010 013737 002376 002404 MOV EXPFEA, SFEA 
4755 026016 105003 118: CLRB 3s RB 
4756 026020 150203 BISB  =—- R2,, RI 
4757 Oe6022 000303 SWAB sé : 
4758 Oc60e4 105002 CLRB 2 . 
4759 Delcs 15010¢ BISB = RI, Re : 
4760 000302 WAR =s- Re : 
4761 O26032 105001 CLRE~=s RI. . 
4762 O26034 150001 BISB = RO,R1 : 
4763 026036 00030! SWAB SsCéRRzd: : 
4764 O26040 105000 CLRB ~=s« RO . 
4765 026042 150400 BISB RY, RO ; 

4767 pepe ene ROR (SP)+ 
4768 026050 006000 ROR RO 
4769 Oe60S2 006001 ROR Ri . 
4770 O260S4 006002 ROR R2 : 

19 

GET HIGH ORDER BITS 
; SEVEN OF THEM 

NORMAL BIT 
: FLUSH ETERATION COUNT 
“ADD EX 
;SHIFT OUT NORMAL BIT 

‘NORMAL BIT FOUND 

HAVE IT 
“ADJUST EXP 
i REMOVE BIAS FROM EXP 

elt tee 
;UNDERFLOW - IS IT ENABLED ” 

iN mare A Oh ENABLED 
SET T ERROR BIT 

ise aa 
: CONT I NUE 
CHECK FOR OVERFLOW 
:BR IF NO OVERFLOW 
SET V BIT ON OVERFLOW 

SULT 
: OVERFLOW, ENABLED 

SET ERROR BIT 
“SET SFEC 
;SET SFEA 

CHIFT FRACTION RIGHT 

;GET PRODUCT SIGN 
PUT IN RESULT 
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4771 O2e60S6 
4 026060 

4774 4 
4775 
4776 
4777 Qeb07e 
4778 O2cb07¥ 
4779 (Qe610e 
4780 026106 
4781 026114 
4782 Ge6118 
4783 Oe61 
4784 0261390 
4785 Qce6b13% 
4786 026144 
4787 OQ2b146 
47BB 026150 
4789 Q0ce61S2 
4790 026154 
4791 O261S6 

47a Obed 47a OOELS0 
4795 (026174 
4796 O262e00 
4797 (O2e6206 
4798 Oceb210 
4799 1 
4800 
4801 O2622e% 

4803 6 Noo) bores 
480S (026240 
4806 O2b242 
4807 O2e6244 
4808 O2eb246 
4809 Oeb2Se 
4810 O262S6 
4811 O26260 
4812 O26264 
4613 Q26270 
4814 
4815 (26272 
4816 O26274 
4817 O26276 
4818 Q2630e 
4819 O26&304 
4820 026306 
4821 026310 

4823 1é Weed OSESeB 
4B2S 026322 
4826 026324 

N
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EXE 
7 10:32 

000032 

000030 

000026 

R MACY11 27( 1006) 

002400 

002400 

002400 
002402 
002404 

168: 

les: 
3$: 

135: 

178: 

18$: 

14S: 

3e$: 

335: 

B10 

“ROUND RESULT 

‘OVERFLOW ON ROUND ? 
-YES - SET V BIT 
‘CTR: OVERFLOW 
; OVERFLOW ENABLED ? 
;NO, ZERO RESULT 

St gine LE 
;SET $FEC 
-SET $FEA 
; CONTINUE 
*FLUSH SIGN 
;CLEAR RESUL” 

STUFF RESULT 

SET Z BIT IF EXPONENT ZERO 

'SET N BIT IF RESULT NEGATIVE 

"RESTORE REGISTERS 

*CLEAR SECOND OPERAND OFF STACK 
'F OR D MODE 
;0-MODE 
YF MODE - CONVERT 
: RETURN 

.TEST NEXT MULTIPLIER BIT 
; JUMP_IF ZERO 
;ADD IN MULTIPLICAND 

SAVE OVERFLOW 

Q9-FEB-77 10:34 PAGE 120 
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ROR R3 
0c R3 

f R2 
ADC RI 
ADC RO 
BCS 16$ 
BvC 13$ 
BIS 802, SFPS 
INC mu Ge 
BIT #001000, SFPS 
BEQ 3$ 
INC C3 

1S a1 SFPS 
MOV 10, sFEt 
MOV EXPFEA, SFEA 
BR 138 
TST (SP )+ 
CLR RO 
CLR Ri 
CLR Re 
CLR R3 

PES 
EES 
BIT 8077600, 24(SP) 
BNE 17$ 
BIS 804 SFPS 
TST 24(§P) 
BPL 18$ 
SIS #10, SFPS 
MOV (SP}+,R5 
MOV (SP), 4 
MOV (SP)+'R3 
MOV (SP)+'Re 
MOV (SP)+ Ri 
MOV (SP) + RO 
ADD 88. SP 
TSTB ss SF PS 
BMI 14§ 
MOV (SP)+,2(SP) 
MOV (SP)+2(SP) 
IMP acR4)4$ 

ASR RY 
BCC 34S 
ROD 32(SP),R3 
aoc Ro 
ADC RI 
ADC RO 
ADC RS 
ADD 30(SP),Re2 
aoc RI 
ADC RO 
ADC RS 
ADD 26(SP),R1 
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00SS00 
00S50S 
066500 000024 

oo000e 

oco0de 

000026 

000024 

oo000e 

3S: 

358: 
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RO 
RS 
gd(SP),RO 

3 
26(SP),R1 
RO 
RS 
24(SP),RO 

RTS P 
;#END OF MUL 

C10 
PAGE 121 

w
e
w
e
 

w
e
 

w
s
 

;RECOVER OVERFLOW IF ANY 
;SHIFT PRODUCT 

‘COUNT LOOP 
* AGAIN 
RETURN 
ONLY 1S BITS THIS PASS 
TEST NEXT MULTIPLIER BIT 
; JUMP _IF ZERO 
;USE ONLY HIGH ORDER MULTIPLICAND 

"RECOVER ANY OVERFLOW 
s 
. 
5 
. 
$ 

COUNT LOOP 

* RETURN 

* 
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456 -#FLOATING POINT SOFTWARE DIVIDE ROUTINE 
; i 

4 ;# THIS ROUTINE TAKES THE TOP T EMENTS ON THE STACK 
4 fe TPenCtH OF 2 OR 4 UbRoS DEPENDING UPON WHETHER THE 
4860 ‘# = «F/O MODE IT7 IN SFPS 1S O OR } RESPECTIVELY) ANO 
4861 -# = REPLACES THEM WITH THEIR QUOTIENT. 

;% 

4863 -# EXAMPLE:  S$PUSH 
4864 i RDOR(OPERAND A) 
48S # SPUSH 
4865 . # ADOR(OPERAND 8) 
4867 ;# SOIV 
4868 i SPOPX 
4869 # RODR (RESULT 
ago ;% SULT=A/8 

;* 

1872 -# NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS. 
°# 

4874 -# ALL OPERATIONS ARE CARRIED OUT IN DOUBLE (LENGTH=4) 
4875 -# ~~ PRECISION MODE. SINGLE PRECISION OPERANDS ARE 
4876 :# ~~ EXTENDED (VIA ScONY SUBROUTINE) WITH LOW-ORDER 
4877 '#  2EROS, AND LATER TRUNCATED BACK TO SINGLE PRECISION 
4878 -# = FROM THE DOUBLE PRECISION RESULT. 

;% 

4880 -# STATUS BITS: 
4881 -# THEN, 2, V, ANO C BITS OF SFPS ARE SET AS FOLLOWS: 
4882 -# N= 1’ If RESULT NEGATIVE (IE, BITIS = 1), 
4883  & ELSE N= 
4884 -# 221 IF RESULT ZERO (IE, EXPONENT = 000(8)), 
4BBS it ELSE 220 
48R6 -# = Vz 1 IF ARITHMETIC OVERFLOW OCCURRED, 
4887 # ELSE V=0 
4886 -* C= 0 ALWAYS 
4889 ;* 

4890 :% ERROR CONDITIONS: 
4891 -# IF AN ARITHMETIC OVERFLOW CONDITION OCCURS, THE RESULT 
4Bq2 '¢ «=WILL BE SET TO ZERO IF THE OVERFLOW ENABLE BIT OF SFPS 
4893 -#  (BITO9) IS ZERO. IF THIS BIT S SET, THEN THE RESULT 
4894 7é WILL BE CORRECT EXCEPT ONENT ae BE UNDERBIASED 
4895 ‘« BY 400(8). ALSO, THE SFPS ERROR BIT (BIT1S) WILL BE SET, 
4896 -&  §FEC WILL BE SET TO 10(8), AND SFEA WILL BE LORDED WITH 
4897 -% HE VALUE IN LOCATION “EXPFEA". IN EITHER INSTANCE, 
4898 :* THE V-BIT (BITO1) WILL BE SET. 
4899 :% = IF AN ARITHMETIC UNDERFLOW CONDITION OCCURS, THE RESULT 
4900 -# WILL BE SET TO ZERO IF THE UNDERFLOW ENABLE BIT OF SFPS 
4901 ‘# = (BITIO) IS ZERO. IF THIS BIT IS SET, THEN THE RESULT 
4902 '# WILL BE CORRECT, EXCEPT THE EXPONENT WILL BE OVERBIASED 
4903 '¢ BY 400(8). ALSO, THE SFPS ERROR BIT (BIT1S) WILL BE SET, 
4904 '# §FEC WILL BE SET TO 12(8), AND SFEA WILL BE LOADED WITH 
4905 -% THE VALUE IN LOCATION “EXPFER™. 
4906 -% IF DIVISION BY ZERO IS ATTEMPTED (EG, EXPONENT OF 
4907 -# DENOMINATOR OPERANO IS ZERO), THE RESULT LEFT ON THE 
4908 '¢ STACK WILL BE THE NUMERATOR, WITH THE CONDITION CODES SET 
4909 '# ACCORDINGLY. THE SFPS ERROR BIT WILL BE SET, SFEC WILL BE 
4910 *# SET TO 4(8). AND SFEA WILL BE SET TO THE VALUE CONTAINED 
4911 -# IN THE LOCATION “EXPFEA”. 
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4912 ; i 
4913 # ALL REGISTERS eRe LP PRESERVED UPON EN NTRY, AND RESTORED UPGN 
agi + XIT. THE ROUTINE E RE-ENTR 

,# 

4916 -# ADAPTED FROM PDP-11 FORTRAN SOFTWARE 
4917 -% BY DONALD NORTH, SEPTEMBER, 1975. 

4aig * 
4900 026434 005237 002564 SOIV: INC DIVCO “CTR: TOTAL NUMBER OF DIV 
4921 O2644O 042737 000017 o02400 BIC #17, SFPS ‘CLEAR STATIS BITS NZVC 
4922 Q26446 105737 002400 TSTB ss SFPS TEST MODE 
4923 026452 100402 BMI 14$ : D-MODE 
4924 026454 004737 (027672 JSR PC, SCONV -F=-MODE: CONVERT 2 F OPDS TO G 
4925 460 010046 14S: MOV RO, -(SP) 
4925 462 O10146 MOV Ri} -(SP) : 
4927 026464 010246 MOV Re; -(SP) 
4928 O26465 010346 MOV R3,-(SP) ;SAVE REGISTERS 
4929 026470 010446 MOV RY) -(SP) 
4330 472 DAOSH6 MOV RS; -(5P) 
493] y7y 077600 o00014 BIT #077600, 14(SP) ; DIVIDE BY ZERO ? 
4932 Qe6S02 901015 BNE 2s NO 
4933 026504 005237 002570 INC Blvce ‘CTR: DENOM=0 
4934 026510 052737 100000 o02400 BIS #100009, SFPS -YES, SET ERROR BIT 
4935 026516 012737 O00004 ode402 MOV SFEC’ SET SFEC 
4936 0265e4 013737 002376 O02404 MOV EXPREAS SFEA -SET SFEA 
4937 026532 000137 Oe7442 IMP 95 : DONE 
4938 026536 005000 2s: CLR RO 
4939 026540 00500! CLR R1 : 
4940 026542 O0S002 CLR Pe 
4941 O26S544 005003 CLR R3 
4942 026546 OO0SO46 CLR -(SP) 
4943 026550 006366 O0002E ASL 26 (SP) SHIFT NUMERATOR 
4944 Q265S4 006116 ROL (SP) *NUMERATOR SIGN 
4945 026556 OUSO46 CLR -(SP) 
4 156616 000031 BISB 31(SP), (SP) sNUMERATOR EXP 
4947 026564 001004 BNE b$ *NUMERATOR IS ZERO? 
4948 026565 005237 002565 INC DIVC1 ; CTR: NUMER=0 
4949 026572 000137 027416 IMP 1§ “YES, DONE 
4950 026576 156600 000030 b$: BISB  30(SP),RO 
4951 Q26602 000300 SWAB =—saR3OD LEFT JUSTIFY NUMERATOR FRACTION 
4952 026604 000261 SEC ; INSERT NORMAL BIT 
4953 026606 006000 ROR RO . 

Woes Goeety teeeey Bones Bree 3302p) RL Beeedn | deeoat eae 
49S7 Oe6622 156601 000035 BISB 3S(SP),R1 . 
4958 026626 156602 000034 BISB 34(SP),Re : 
4959 026632 000302 SWAB SséRRP? ; 
4960 026634 1 000037 BISB 37 (SP) Re . 
496 40 000036 BISB 6(5P)/R3 : 
4 yy SWAB «R33 
4963 O26646 006366 000020 ASL 20(SP) “SHIFT DENOMINATOR 
4964 O266S2 005566 000002 ADC 2(SP) ; RESULT SIGN 
4965 026656 005004 CLR 4 
4966 026660 156604 000021 BISB = 21 (SP), RH  DIVISOR EXPONENT 
4967 O26664 160416 Sua RY, (SP) SUBTRACT EXPONENTS 
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3 

4 

§: 

09-FEB-77 

SWAB =—s-s- 20 SP) 
SEC 

HOW SES 
MOV ( B3°58 
HOVE 25(SP),22 

nove 3(2p)'5q 
MOVB 26 (SP) 27 
CLR8 © 26( SP) 
CLR 30(SP) 
¢LR 32(5P) 
CLR 34 (SP) 
CMP RO, 20(SP) 
BHI 3$ 
BLO 4§ 
CMP R1,22(SP) 
BHI 3$ 
BLO 4§ 
CMP R2, 24<SP) 
BHI 3$ 
BLO 
CMP R3, 26 (SP) 
BHI 3$ 
BNE 4§ 
INC (SP) 
CLR RY 
BR S$ 

ROR RO 
ROR Ri 
ROR Re 
ROR R3 
INC (SP) 
MOV #9..RS 
JSR C, 308 
MOVB ——- RY 30( SP) 
TST 
BNE 10$ 
MOV #16. RS 
JSR PC, 30S 
MOV RY’ 32(SP) 
TST RS 
BNE 10$ 
MOV #16. ,R5 
JSR Pc, 30s 
MOV R4?34(SP) 
TST RS 
BNE 10s 
MOV #16. ,RS 
JSR pc, 30s 
BR 
CLR 
MOV (SP)4,.RS 
ADO #200,R5 
BGT 

. 
s 
e 
’ 

9 
. 
' 

i) 

s 
. 
g 
. 

‘ 
. 
, 
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. 
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’ 

§ 
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U 

10:34 PAGE 124 

LEFT JUSTIFY DENOM 
INSERT NORMAL BIT 

CLEAR QUOTIENT 

COMPARE HIGH NUM + DENOM 
JUMP IF DENOM LOW 
JUMP IF DENOM HI 
COMPARE LOW ORDER PARTS 

BUMP EXP 

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

COMPENSATE EXP 
FIRST NINE QUOTIENT BITS 

SAVE ALL HIGH ORDER Q FRACTION 
DONE? 
YES - REST OF NUMBER IS 0 
16 MORE BITS 

CLEAR LOWEST ORDER QUOTIENT 
PUSH UP EXPONENT 
INSERT BIAS 
BR IF NO UNDERFLOW 
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S024 027150 37 002576 INC DIVCS 
apep Oe? toa 737 OO0e000 002400 grt i ee SFPS 

i516 Q 

0 1S $3 ese 400 Ate 4100 SFPS 
2558 5313p 1 Medes o40e MOV a0o0, 
5030 013737 002376 cd2e4o4 MOV EXBtEA. SFEA 
S031 Oe72l2 ood4e7 BR 11$ 
S032 027214 022705 000377 7S: CMP #377,RS 
5033 027220 002024 BGE 1$ 
5034 052737 002400 BIS 802, $FPS 
5035 027230 005237 002572 INC DIVe3 
50% 027234 032737 001000 od2400 BIT #001000, $FPS 
S037 Oe7e42 001465 BEQ 1S$ 
S038 027244 005237 002574 INC DIVCHY 
5039 0272S0 One? 37 190000 902400 BIS #190000 SFPS 

an iss 5eq Bt "7 pees 002404 MOV £10, S5e SFEA 
S042 027272 110566 000027 118: MOVB  =-RS.27( SP) 
S043 Gere” 006026 ROR (SP)+ 
SO44 006066 o00024 ROR 24(SP) 
SO4S 027304 006066 000026 ROR 26 (SP) 
S046 027310 006066 000030 ROR 30(SP) 
S047 027314 O08 4 ROR RY 
5048 027316 O0S-04 ADC RY 
5049 027320 005565 000030 ADC 30(SP) 

ot eres fees oe ares oes Beran Bioeee, | ponose RIC 
5053 027340 103401 BCS 16$ 
SOSY O27342 102037 BVC 9s 
50SS 027344 052737 002400 16S: BIS #02, SFPS 
5056 027352 005237 002572 INC orve3 
S0S7 027356 032737 OO1000 o02400 BIT 8001000, SFPS 
5058 027364 OO!416 BEQ 198 
50539 027366 005237 002574 Ins bivc4 
5060 027372 052737 100000 o0e400 BIS #100000, SFPS 
506 1 012737 000010 002402 MOV 810. $Fet 
S062 027406 013737 002376 ONe404 MOV EXPFEA, SFEA 
S062 Oe7414 OOO4le2 BR 9$ 
S064 027416 005726 1S: TST (SP)+ 
5065 027420 005726 158: TST (SP) + 

a ene wee ee Bee 
5068 0274 pepe 000030 ¢LR 30(5P) 
S069 027436 00S066 000032 CLR 32(SP) 
5070 O27442 032766 07760G 000024 9s: BIT 8077600, 24(SP) 
5071 027450 001003 BNE 178 
S072 Oe74S2 052737 000004 ode400 BIS #04 SFPS 
5073 027460 005766 c000e4 17S: TST 24( SP) 
5074 27464 100003 BPL 18$ 

027466 052737 000010 002400 BIS #10, SFPS 
5076 027474 012605 18S: MOV (SP3+,R5 
S077 027476 012604 MOV (SP)+/R4 
5078 027500 012603 MOV (SP)+/R3 
5079 d27502 Oleb02 MOV (SP)+'Re 

125 

“CTR: _UNDERFLOW 
?UNDERFLOW - [5 IT ENABLED ” 

INO, hat cer ou ENA ED NABL 
ise] ER ‘gprOr 8 a 

- SET a 
: CONTINUE 
-CHECK FOR OVERFLOW 
-BR IF NO OVERFLOW 
:SET V BIT ON OVERFLOW 
‘CTR: OVERFLOW 
: OVERFLOW ENABLED ° 
-NO, ZERO RESUL 
-CTR: AOEREC OH. ENABLED 
“SET ERROR BIT 
“SET SFEC 
-SET SFEA 
PUT EXPIN RESULT 
; INSERT SIGN 

; ROUND 

t INSERT LOW ORDER FRACTION 
; OVERFLOW ON ROUND ? 

YES - SET V BIT 
“CTR: OVERFLOW 
OVERFLOW ENABLED ? 
"NO. ZERO RESULT 
:CTR: OVEREL OU, ENABLED 
“SET ERROR B 
-SET SFEC 
SET SFEA 
: CONTINUE 
-FLUSH EXP 
*FLUSH SIGN 
; CLEAR RESULT 

SET 2 BIT IF EXPONENT ZERO 

‘SET N BIT IF RESULT NEGATIVE 

IRESTORE REGISTERS 
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S080 027504 012601 nov (SP )+,RL ; 
V + : 

aha BS 1 BESS he 000010 AbD ay SP “FLUSH FIRST ARG 
5083 027514 105737 002400 TSTB. ss SF PS -F OR D MODE 
SO84 LOO4O4 BNI 138 iD NODE 
S08S 027522 Olebb& 000002 MOV (5P)+,2(SP) *F MODE - CONVERT 
5086 Oe 12666 000002 MOV (SP )+) 2(SP) ; 
5087 027532 000134 138: JMP a(R4)+ - RETURN 

5089 027534 006304 30S: ASL RY -SHIFT QUOTIENT 
5090 027536 006303 ASL R3 : 
5091 627540 006162 ROL Re 
S032 Oe7542 00610! ROL RI 
5093 027544 006100 ROL RO 
SOW 02754 103420 BCS 31S GUARANTEED TO GO 
SO9S O26500 000022 CMP 22(SP),RO “COMPARE HIGH DIVISOR AND DIVIDEND 
50% 027554 101034 BHI 328 -DIVISOR BIGGER 
50397 027556 «103414 BLO 318 : 
5098 027560 026601 o00024 CMP 24(SP),R1 >CHECK LOW ORDERS 
50399 027564 101030 BHI 325 : 
5100 027565 103410 BLO 31$ : 
5101 027570 Oeb60e oo00e6 CMP 26(SP),Re 
S102 027574 101024 BHI 328 . 
5103 027576 103404 BLO 31§ . 
5104 627600 26603 000030 CMP 30(SP),R3 . 
S10S C2760" 101020 BHI 328 : 
S106 G27606 001422 BEQ 33$ : NUMER=DENOM 
S107 027610 166603 000030 31S: Sug 30(SP),R3 *N=N-D 
S108 O27614 OoS&oe Sac Re 
5109 OGe7616 O05601 SBC Ri . 
S110 027620 005600 SBC RO 
Sill OQe7b22 166602 000026 SUB 26(SP),R2 
S112 027626 O0S60! SBC Ri ; 
S113 027630 SBC RO : 
S114 027632 166601 000024 SUB 24(SP),R1 : 
S115 027636 O0S&00 Sac RO : 
S116 027640 166600 o00022 SUB 22(SP),RO } 
Si17 027644 O0S5204 INC RY ?INSERT QUOTIENT BIT 
5118 64 00530S 32$: DEC RS COUNT LOOP 
S119 027650 003331 BGT 30s . 
5120 027652 000207 RTS PC : RETURN 
S121 027654 OO0S204 33S: INC RY -INSERT LAST 1 BIT IN QUOTIENT 
Slee 027656 OO040! BR 34S : . 
S123 027660 006304 355: ASL RY “FINISH OUT QUOTIENT WITH ZEROS 
S1e4 Oe7b62 005305 345: DEC RS : 
S125 027664 003375 BGT 355 : 
5126 027666 005205 INC RS -FLAG NO MIRE NUMER 
S12? 027670 400207 RTS pC * RETURN 
5128 -#END OF DIV 
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SCONV: 
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sECONVERT TORE OPERANDS ON STACK FROM F MODE 

THIS R Tie TAKE? THE TOP _TWO 2-WORD (SINGLE 
PRECISION) FLOATING POINT NUMBERS ON THE 
STACK AND CONVERTS THEM BOTH 70 4-WORD 
(DOUBLE PRECISION) FORMA* BY APPENDING 
TWO WORDS OF ZEROS AS THE LOW ORDER BIT 
EXTENSION. 

-(SP) “CLEAR WORD 3 OF A 
6 (SP) ,-(SP) “MOVE WORD 2 OF A 
&(5P))-(SP) MOVE WORD 1 OF A 
6(SP)'-(SP) *MOVE RETURN ADOR TO TOF 
20(SP$, 14(SP) MOVE WORD 2 OF B 
16(SP),12(SP)  ;MOVE WORD 1 OF B 
20(SP) ;CLEAR WORD 4 OF 8 
16(5P) -CLEAR WORD 3 OF 8 
10<SP) ; CLEAR WORD 4 OF A 
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040000 

000004 
030000 
177060 
000004 

000004 

181176 

cooo04 

151130 

001102 

001104 

151072 

001110 

151040 

001106 

001106 
001166 

001206 
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SCOPE HANDLER ROUTINE 

.SBTTL SCOPE HANDLER ROUTINE 

 SREESEEEESESESSSERRSRELRSRSRESLESARAREAEAARELKERREAERR REESE ELSE 

; THIS ROUTINE CONTROLS THE 
#AND LOAD 

OOPING OF SUBTESTS. 
HE TEST NUMBER(STSTNM) INTO 

IT WILL INCREMENT 
HE DISPLAY REG. (DISPLAY<15:0>) 

THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE QRE: 
:#SW14=1 LOOP ON TEST 
reSW11=1 They JTERATIONS 
: #5W09= 1 LOOP ON ER 
: eSWOR= 1 LOOP ON TEST IN “SLPTST” 
»#CALL 
i SCOPE ;; SCOPE=I0T 

SSCOPE 

1S: BIT BBIT1Y, aSWR ; LOOP ON PRESENT TEST? 
BNE SOVER “YES IF SWI4=s1 

-geeeaSTART OF CODE FOR THE XOR ei 
$xTSTR: BR NG ON THE “XOR™ TESTER CHANGE 

ae i TRUCT ON 9. A “NOP” (NOP=240) 
MOV JSERRVEC, -(SP) iiSay tte NTS OF THE ERROR VECTOR 
MOV #S$, JHERRVEC ;:SE 
TST 30177060 pee A xOR? 
MOV (SP)+,Q8ERRVEC ore te ERROR VECTOR 
BR sSVLAO 0 THE TEST 

SS: CMP (SP)+, (SP)+ i ea THE S ROK AFTER A TIME CUT 
MOV (SP) +, JHERRVEC jj RESTORE THE ERROR VECTOR 
BR 

;eeeesEND OF 6$: 
BIT 881TO8, aSWR 

BEB Borst STSTNM 
BEQ SOVEr 

2s: TST SERFLG 
BEQ 3§ 
CMP SERMAX, SERFLG 
BHI 3§ 
BIT 881709, aSWR 
BEQ 4§ 

7§: MOV SLPERR, SLPAOR 
BR SOVER 

4g: CLR SERFLG 
CLR STIMES 
BR 1$ 

3S: BIT #BIT11, aSWR 
BNE 1g 
TST $PASS 
BEQ 1S 
INC SICNT 
CMP STIMES, SICNT 
BGE SOVER 

1S: MOV 81, SICNT 
MOV SMXCNT, STIMES 

SSVLAD: INC STSTNM’ 
MOV STSTNM, STESTN 
MOV (SP), SLPADR 

ON THE PRESENT TEST 
C8oe FOR THE XOR Heo eRe nane 

;;LOOP ON SPEC. TEST? 

Hs fhe’ Broo TEST? 

is "AN ERROR OCCURRED? 

1 iBAX ERRORS FOR THIS TEST OCCURRED? 

; | LOOP ON ERROR? 
;8R_ IF NO 
1ST LOOP ADDRESS TO LAST SCOPE 

Saas: THE ERROR FLAG 
;CLEAR THE NUMBER OF ITERATIONS TO MAKE 

; ;ESCAPE TO THE NEXT TEST 
Hi IAMIBI ITERATIONS? 

YES 
ij 1F FIRST PASS OF PROGRAM 

INHIBIT TTeRAT IONS 
js INORE NT ITERATION COUN 
; i CHECK HE NUMBER OF FTERATIONS MADE 
;BR_IF MORE ITERATION REQUIRED 

j jREINI IT] ize oF TF ITERATION COUNTER 
; SET ERATIONS TO 00 

; ; COUNT TEST NUM 
;SET TEST NUMBER RR APT MAILBOX 

; SAVE SCOPE LOOP ADDRESS 
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S206 030164 011637 001114 MOV (SP), SLPERR ;:SAVE ERROR LOOP ADDRESS 
Ba 170 post? poriZ0 CLR SESCOPE - CLEAR THE ESCAPE FROM ERROR ADDRESS 

174 O1 1 ooll1e2 MOV #1. SERMAX : ONLY ALLOW ONE( 1) ERROR ON NEXT TEST 
S209 013777 001102 1S0740 SOVER: MOV STSTNM, DDISPLAY ;:DISPLAY TEST NUMBER 
S210 030210 013716 001110 MOV SLPADR; (SP) : FUDGE RETURN ADDRESS 
S211 030214 o00002 RTI FIXES PS 
S2l2 O30e16 ooo400 SMXCNT: 400 :!MAX. NUMBER OF ITERATIONS 
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$213 
S214 
Ses 
S216 
Se17 
$218 
$219 
S220 
See) 
Se2e 
Se23 
S2eeu 
Sees 
Seeb 
See? 030220 
Se28 O030ee0 010037 002602 
Se29 030224 010137 
S230 030e30 010237 O0eb0 
Se31 Q30e34 010337 O00e610 
Se3e O30e40 010437 OOeble 
Se33 O30e44 010537 O00eb:4 
Se34 030eS0 010637 O0cb16 
Se3S 03020S4Y 062737 000004 002616 
Se O30ebe 011637 Odebed 
Se37 030e66 005237 001104 
S238 030272 001775 
S239 O30e74 O13777 001102 150646 
Se40 03030e 032777 O0e000 150636 
Se41 030310 001402 
Sete O30312 104401 001172 
Se43 030316 00S237 001116 
Se44 d303e2 611637 001104 
Se4S 0303e6 162737 000002 001124 
Sete 0390394 117737 150564 001120 
Sey7 030342 032777 Oe0000 150576 
Seve 030350 001004 
Se43 0303S2 004737 OQ3046e 
SeSO 030356 104401 001177 
SeS1 030362 
SeSe 030362 122737 000001 O0l2ee 
SeS3 030370 001007 
SeS4 030372 113737 001120 030404 
SeSS O30400 004737 O3le2e 
SeS6 4030404 000 
SeS7 030405 000 
SeS8 030406 000777 
SeS9 030410 005777 150532 
Se60 030414 100001 
Seb1 030416 000000 
Sebe O30420 03e777 001000 150520 
Se63 O304eh 001402 
Se64 030430 013716 001114 
Se65 O30434 005737 001170 
Seb6 30440 00140e 
Se67 O3044e 013716 001170 
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Hr THSAKAKSSSSSSSSASEKSSSSSAEAREARSRERERAESSRRSRAEAREAREESARSEEE ES 

-RTHIS ROUTINE WILL INCREMENT THE ERROR FLAG ANO THE ERROR COUNT, 
;#SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL 
;#AND GO TO STYPERR ON ERROR 
i a THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 

g
p
 

_
—
 

o
w
w
 

U
e
 

O
e
 

be
e 

fe
e 

Q
e
 

7$: 

18: 

20s: 

els: 

ees: 
es: 

3$: 

4$: 

Ss: 

HALT ON ERROR 
INHIBIT ERROR TYPEOUTS 
BELL ON ERRO 
LOOP ON ERROR 

N . sERROR=EMT AND N=ERROR ITEM NUMBER 

RO, EREGO - DISPLAY RO 
RIS EREGI : Ri 
Re; EREG2 Ro 
R3,EREGS R3 
R4'EREGY RY 
RS; EREGS RS 
R6'ERECE : GET R&(SP) BEFORE TRAP 
#4‘ EREGG 
(SP), EREG7 : PC =) ERROR CALL INSTR 

ge ::SET THE ERROR FLAG 
7§ DON’T LET THE FLAG GO TO ZERO 
STSTNM, BDISPLAY ::DISPLAY TEST NUMBER 
#BIT10, aSWR ::BELL ON ERROR? 
\§ ;:;NO - SKIP 
SBELL ; RING BELL 

$ERTTL COUNT THE NUMBER OF ERRORS 
(SP), SERRPC ::GET ADDRESS OF ERROR INSTRUCTION 
] 
aSERRPC SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE 
8BIT13, eSWR ::SKIP TYPEOQUT IF SET 
2 :: SKIP TYPEOUTS 
PC §TYPERR ::G0 TO USER ERROR ROUTINE 
, SCRLF 

BAPTENV,SENV =; ; RUNNING IN APT MODE 
2s NO, SKIP APT ERROR REPORT 
SITEMB, 215 ::SET ITEM NUMBER AS ERROR NUMBER 
PC, SAT YY ::REPORT FATAL ERROR TO APT 

0 
225 ; APT _ERROR LOOP 
aSWR :*HALT ON ERROR 
3$ :: SKIP IF CONTINUE 

-*HALT ON ERROR! 
#81709, ISWR LOOP ON ERROR SWITCH SET° 
4§ -?BR IF NO 
SLPERR, (SP) 
SESCAPE 

SESCAPE, (SP) 

::FUDGE RETURN FOR LOOPING 
-:CHECK FOR AN ESCAPE ADDRESS 
3 IF NONE 
-:FUDGE RETURN RODRESS FOR ESCAPE 
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Seb9 030446 Oe2737 O22160 O0004e CMP sSENDAD, date ;;ACT-11 AUTO-ACCEPT? 
Se70 O304S4 001001 BNE 6$ ;; BRANCH IF NO 
Se71 030456 000000 HALT >; YES 
S272 030460 6$: 
Se73 030460 000002 64S: RTI ; RETURN 
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RROR HANDLER ROUTINE 

5 PPRERSSRESEREEEREEEHESESEEEEESESSSSESSES ESSERE ARERER SESE RERE ES 

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE (MODIFIED SYSMAC) 

;#THIS ROUTINE USES THE “ITEM CONTROL BYTE” (STTEMB) TO DETERMINE WHICH 
:#ERROR IS TO BE REPORTED. IT oath OBTAINS, F HE “ERROR TABLE", 
#(SERRTB) THE ERROR MESSAGE, AND DATA VALUES TO PRINT. 
7 FORMAT: Wi: PTR TO COBcAT? ERROR MESSAGE, O IF NONE 
* We: PTR TO ASCIZ DATA HEADER, 0 IF NONE 
ie Ww: PTR TO DATA VALUES ADOR LIST : IF NONE 
7 W4-W9: PTR TO OPERAND VALUES ADOR LIST, 0 IF NONE 
.* WO: ALWAYS O 
7 # 

- DATA VALUES LIST FORMAT: 
* A VARIABLE LENGTH LIST OF POINTERS 10 
t WORDS TO PRINT AS & OCTAL DIGITS. LIST 
fe MUST BE TERMINATED BY A ZERO WORD. 
;# 

y OPERAND VALUES LIST FORMAT ; 
‘+ eae ADORESS OF ASCIZ MESSAGE TO 
ie PRINT AT oar appre LINE; REST OF LIST IS 
# IN SAME FORMAT AS DATA’ VALUES LAST 

STYPERR: 
TYPE -START WITH MESSAGE PREFIX, HOT OR WARM 

HOTWRM: .WORD $ RLF iBTR R TQ, "HOT" OR “WARM™ 
MOV ,- (SP) 
MOV R1’-(SP) + aOVE Ri 
CLR RO’ ; PICKUP ITEM INOEX 
81SB deSITEMB,RO 
BNE 1$ IF ITEM NUMBER FROM ERROR 0, 

JUST T PC OF ERROR 
MOV SERRPC, -(SP) ‘GET ERROR PC FOR TYPEOUT 
TYPOC :TYPE OCTAL, ALL DIGITS 
BR 7$ -EXIT 

1S: DEC RO "ADJUST ERROR # FOR TABLE INDEX 
ASL RO > OF 20. BYTES/ENTRY 
ASL RO ; 
MOV RO,R1 ot 
ASL RO ‘ 
ASL RO i 
ADD R1,RO 
app aSERRTB_ RO FORM TABLE PTR 
MOV (RO)+,2$ ‘PICKUP “ERROR MESSAGE” PTR 
BEQ 3s -SKIP TYPEOUT IF NULL 
TYPE ‘TYPE “ERROR MESSAGE 

2s: .WORD 0 “"ERROR MESSAGE” PTR HERE 
TYPE SCRLF CR 8 LF 

3s: TYPE 118 TEST RR PC” HEADER 
MOV tRO)+,4S - PICKUP * pat HEADER" PTR 
BEQ S$ “SKIP TYPEOUT IF NULL 
TYPE - TYPE "DATA HEADER™ 

4§: .WORD 0 ‘“DATA HEADER” PTR HERE 
cs: TYPE SCRLF -CR & LF 

MOV wag, - (SP) : (STESTN) 
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700 
0064 

030700 

021440 
050040 
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ERROR MESSAGE TYPEOUT ROUTINE (MODIFIED SYSMAC ) 

14§: 

118: 

TYPOC -OCTAL W/ LEADING ZEROS 
TYPE 10$ HTD 
MOV 298, -(SP) : (SERRPC ) 
TYPOC ‘OCTAL W/ LEADING ZEROS 
TYPE 10$ HTD 
MOV {RO}, Ri “PICKUP “DATA TREBLE” PTR 
BEQ “EXIT IF NULL 

TYPOC atRiy+ -«SP) SAVE dita ALL BIGITS 
TST (RL) OTHER NUMBER 7 
BEQ 7$ - ERI 
TYPE 10$ Oe BETWEEN ELEMENTS 
BR b$ “LOOP ON DATA TABLE VECTOR 
TYPE SCRLF “END THE LINE 
MOV (RO)+, RI “GET OPERAND LIST PTR 
BEO 1S$ "ALL DONE 
MOV (RL) +, 128 -OPERAND TITLE 
BEQ 1 i SKIP IF ZERO 
TYPE TYPE IT 
WORD O * FROM HERE 

BR 14 : GO FINISH DATA LIST 
MOV (SP)+ Rl RESTORE R 
MOV (SP)+'RO : RESTORE Ra 
RTS PC : RETURN 
.WORD STESTN : 
-WORD_ SERRPC 
“ASCIZ <I> i HT> 
-ASCIZ “TEST # ERR PC 
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$361 
5362 
$363 
S364 
S365 
$366 
S367 
$368 
$369 
$370 
$371 
$372 
$373 
S374 
$375 
$376 
$377 
$378 O30722 105737 
S379 030726 100002 
S380 030730 000000 
5381 030732 000430 
S382 030734 01004 
$383 030736 017600 
S384 030742 122737 
$385 030750 001011 
S386 030752 132737 
$387 030760 001405 
$388 030762 010037 
$389 030766 004737 
$390 03077e 000000 
$391 030774 132737 
$392 031002 001003 
$393 Q31004 112046 
S304 031006 001005 
S395 031010 005726 
53% O310le 012600 
S397 031014 062716 
$398 0310e0 000002 
$399 031022 122716 
5400 031006 001430 
S401 031030 122716 
S402 031034 001006 
S403 031036 005726 
S404 031040 104401 
S405 031042 001177 
S406 031044 105037 
S407 031050 000755 
5408 0310S2 004737 
S409 031056 123726 
S410 03106e 001350 
eyis 031064 013746 

S413 031070 105366 
S414 031074 002770 
5415 031076 004737 
S416 031102 105337 

001165 

000002 
000001 

000100 

030772 
031212 

000040 

oo000e 

000011 

oc0e00 

031200 

031134 
001164 

00116e 

000001 

031134 
031200 

001eee 

001223 

001223 

TYPE 

Cll 
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ROUTINE 

.SBTTL TYPE ROUTINE 

5 SEAR AE AE SE ab AEE 0 a EE AE A AB a Ea A a A a A a a a aaa a 
 FROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
;#THE ROUTINE WILL INSERT A 
;*#NOTE]: 
- #NOTEC: 
; NOTES: 
,# 

; CALL: 
3 #1) USI 
;% 

;#0R 

S$: 
65: 

7S: 

NG A TRAP INSTRUCTION 
TYPE 

SNULL CONTAINS 
R OF NULL CHARACTERS AFTER A LINE FEED. 

HE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

, MESADR 

STPFLG 
1$ 

3$ 
RO, -(SP) 
aelsP). RO 
BAPTENY, SENV 
625 
BAPTSPOOL, SENVM 3; 

0 
SAPTCSUP, SENVM 
OS 6 
(RO)+,-(SP) 
4§ 
(SP)+¢ 
(SP)+,RO 
#2, (SP) 

8HT, (SP) 
8$ 
#CRLF, (SP) 
S$ 
(SP)+ 

SCHARCNT 
2s 
PC STYPEC 
SFILLC, (SP)+ 
es 
SNULL , - (SP) 

1(SP) 
6$ 
PC. $TYPEC 
SCHARCNT 

;;MESAOR IS FIRST ADDRESS OF AN ASCIZ STRING 

CK FOR APT CONSOLE 
SAGE TO APT 
CK FOR CONSOLE 

MESSAGE ADDRESS FOR APT 
TO APT 

; RESTORE RO 
;sROJUST RETURN PC 
; ;RETURN 
; ;BRANCH IF <HT> 

;;BRANCH IF NOT <CRLF> 

;POP <CR><LF> EQUIV 
:: TYPE A CR AND LF 

;;CLEAR CHARACTER COUNT 
;;GET NEXT CHARACTER 
-:GO TYPE THIS CHARACTER 
>:I1S IT TIME FOR FILLER CHARS. ? 
;:IF NO GO GET NEXT CHAR. 
-:GET @ OF FILLER CHARS. NEEDED 
*-AND THE NULL CHAR. 
;:O00ES A NULL NEED TO BE TYPED? 
;3PR IF NO--GO POP THE NULL OFF OF STACK 
;;GO TYPE A NULL 
;;D0 NOT COUNT AS A COUNT 
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S417 031106 000770 
S418 
$419 

481 1 Q31110 112716 
aS ne 0073? 

ay Baiise bbia%e 
S42S 031130 005726 

ass GTS los707 
S428 O31140 100378 

a4 lish | 
S431 031156 001003 
S432 031160 105037 
S433 031164 000406 
S434 031166 122766 
S435 G31 ies 0014 
5436 1176 10Se 
S437 031200 000000 
S438 O3ie0e 000207 

000040 

000007 031200 

ba8842 

o000le od0000e 

TYPE ROUTINE 

BR 

;HORIZONTAL TAB 

gs: MOVB 
9S: JSR 

Bite 
NE 

TST 
BR 
STB 

zi Coes 
BNE 
CLRB 
8R 

1S: CMPB 
BEQ 
INC 

STYPEC: 

B 
SCHARCNT: . WORD 
STYPEX: RTS 

Q9-FEB-77 
Dil 

10:34 PAGE 

7$ 

PROCESSOR 

e’ (SP) 
Pc, $TYPEC 
v7, SCHARCNT 

(SP)+ 

Stes 
STYPEC TPB 
ef eR 2t8, 

18 ARCNT 
STYPEX 
'F 2(SP) 

STYPEX 
serie 
0 
PC 

135 

;;LOOP 

REPLACE TAB WITH SPACE 
TYPE A SPACE 
BRANCH JF NOT AT 

ii POP SPACE OFF STACK 
T_NEXT CHARACTER 

‘WAIT UNTIL PRINTER IS READY 

HAR _T TYPED JNTQ DFTA REG. 
Ratt BY CARRIAGE RETURN? 
;;BRANCH I 
Neer CLh NCHARACTER COUNT 

i318 CHARACTER. A LINE FEED? 
; BRANCH I 

- COUNT THE CRBRACTER 
:: CHARACTER COUNT STORAGE 
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S440 -SBTTL APT COMMUNICATIONS ROUTINE 

S44e ee Loh ladahabet-bet-talahalalahchab-t-b-1s5-dalalalalalalahalalal-t-tab-tatab-batotal-t-t-b-falahatatabdalalalalalalalalalale 

6443 031204 112737 000001 0o314SO $ATY1: MOVB #1,SFFLG -TO REPORT FATAL ERROR 
S444 O31212 112737 OO000! O31446 SATY3: MOVB 81,SMFLG a TYPE A MESSAGE 
S445 031220 O00403 BR gatyc 
S4 leee 112737 000001 O314SO S$ATYY: MOVB  4#1,SFFLG -;TO ONLY REPORT FATAL ERROR 
S4y 1230 SATYC: 

oe Bie one my AAS} AD a 
2ucd nee Aes 48 031446 Moye SMFLG SH ULD TYPE A MESSAGE? 
S451 031240 0014S0 BEQ -IF NOT: BR 
aie B31 e737 00000: 001222 CNB aePTENY, SENV i DPERRTING R APT? 

SHS4Y 031252 132737 000100 001223 BITB SAPTSPOOL , SENVM js SHOULD SPOOL MESSAGES? 
931¢60 boy 48s BEQ 3$ --TF NOT: BR 

adeP 1 1 000004 MOV a4(SP).RO GET MESSAGE ADDR. 

Se RIN Bere aoe sR Hallie CBE UST BSiiow 
eyes BSiSoa Barats Be |S Bia: 
S460 031302 010037 001216 MOV RO. SMSGAD ‘PUT ADDR IN MAILBOX 
S461 031306 105720 2s: TSTB (RO)+ -:FIND END OF MESSAGE 
S462 031310 001376 BNE 
S463 031312 163700 001216 Sus SASGAD, RO ; + SUB START OF MESSAGE 
EMS B31 318 poRe0g ASR RO ; 3 GE LNGTH IN WORDS 

1 1 001220 MOV RO, SMSGLGT ‘PUT LENGTH IN MAILBOX 
S466 031324 012737 oOOCOO4 001202 MOV #4, SMSGTYPE -: TELL APT TO TAKE MSG. 
5467 031332 13 BR cs’ 
S468 031 ie O0U004 031360 35: MOV JY(SP) 4§ -;PUT MSG ADDR IN JSR LINKAGE 
S469 031342 062766 o00002e on0004 ADD #2. 4(SP) -BUMP RETURN ADDRESS 
S470 031350 013746 177776 MOV 177776, -(SP) ; PUSH 1557765 ON STACK 
S471 031354 004737 030722 JSR PC, STYPE tt CAL TYPE MACRO 
S472 031360 000000 4§: WORD QO 
5473 031362 cs: 
S474 031362 105737 0314S0 108: TSTB ss SFFLG j 5 SHOULD REPORT FATAL ERROR” 
S475 031366 001416 BEQ 12$ “IF NOT: BR 
S476 031370 005737 001222 TST SENV js RUNNING UNDER APT? 
5477 031374 001413 BEQ 128 ‘IF NOT: BR 
S478 031376 005737 001202 118: TST SMSGTYPE ; SFINISHED Last MESSAGE? 
S479 031402 001375 BNE 118 -:IF NOT: WAIT 

Se BS Doe comes gues SEgFATA GET EOE ee oa 8 
Suge 0314 pee oes 001202 INC SMSGTYPE TELL abi? TO TAKE ERROR 
S483 031424 105037 0314S0 123: CLRB  —s- SF FLG i SLERR FATAL FLAG 
S484 031430 105037 031447 CLRB = SLFLG ‘CLEAR LOG FLAG 
S48S 031434 105037 031446 CLRB = SMFLG “CLEAR MESSAGE FLAG 
S486 031440 012601 MOV (SP)+,R1 | BOP STACK INTO Rl 
S487 O31442 012600 MOV (SP)+'RO ;;POP STACK INTO RO 
S4ea 031444 000207 RTS PC * RETURN 
S489 031446 000 $MFLG: .BYTE O ; ;MESSG. FLAG 
S490 031447 900 SLFLG: .BYTE O -LOG FLAG 
5491 0314S0 000 SFFLG: .8YTE 0  ATAL FLAG 
549° 031452 EVEN 
S493 000200 APTSIZE=200 
5494 000001 APTENV=001 
S495 000100 APTSPOOL=100 
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54% 000040 APTCSUP=040 

Fill 
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APT COMMUNICATIONS ROUTINE 
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egg .SBTTL BINARY TO OCTAL (ASCII> AND TYPE 

S439 3 EES E2848 Eb 
§S00 - &THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMSER TO A 6-DIGIT 
$S01 ;#OCTAL (ASCII) NUMBER AND TYPE IT. . 
zens i gS TYPOS---EN ER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS YO TYPE 

;# : 
S504 iH MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
SS0S -% TYPOS ;sCALL FOR TYPEOUT 
SS06 -# .BYTE oN *:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE 
$S07 7% -BYTE M ;;M=1 OR O 
5508 + ;; L=TYPE LEADING ZEROS 
e208 : ;;O=SUPPRESS LEADING ZEROS 

7% 

$511 -#$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
o512 -#STYPOS OR STYPOC 
6513 :#CALL: 
5514 it MOV NUM, -(SP) -sNUMBER TO BE TYPED 
S515 # TYPON -:CALL FOR TYPEOUT 

;# 

SS! - #$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
518 :#CALL: 
5519 # MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
Peso :# TYPOC ;;CALL FOR TYPEOUT 

SSee O0314Se 017646 000000 $TYPOS: MOV d(SP) ,-(SP) ;;PICKUP THE MODE 
SSe3 0O314S6 116637 000001 031675 MOVB 1(SP), SOF ILL ;;LORD ZERO FILL SWITCH 
SSe4 031464 112637 031677 MOVE (SP)+,$OMODE+1 ;;NUMBER OF DIGITS TO TYPE 
55eS 031470 06e716 000002 ADD 82, (SP) ;; ADJUST RETURN ADDRESS 
5526 031474 O00406 BR STYPON 
SSe7 Q31476 112737 OO000! 031675 S§TYPOC: MOVB #1,SOFILL ;;SET THE ZERO FILL SWITCH 
SS28 031S04 112737 000006 031677 MOVB #6, SOMODE+1 >;SET FOR SIX(6) DIGITS 
$Se9 9315le 112737 OO000S 031674 S$TYPON: MOVB #5, SOCNT ;;SET THE ITERATION COUNT 
5530 031520 010346 MOV R3,-(SP) ;;SAVE R3 
S531 031522 O10446 MOV RY’ -(SP) : SAVE RY 
SS53e 031524 01054 MOV RS,-(SP) ;;SAVE_RS 
6533 031526 113704 031677 MOVB  SOMODE+1,R4 ::GET THE NUMBER OF DIGITS TO TYPE 
S534 031532 O0S4O4 NEG R4Y 
5535 031534 062704 ooncgs ADD 86, R4 SUBTRACT IT FOR MAX. ALLOWED 
5536 031540 110437 031676 MOVB R4 , SOMODE ;;SAVE IT FOR USE 
SS37 O31544 113704 031675 MOVB $Or ILL ,RY *:GET THE ZERO FILL SWITCH 
$538 031550 016605 000012 MOV 12(SP),RS ;:PICKUP THE INPUT NUMBER 
$S39 031554 005003 CLR R3 ;;CLEAR THE OUTPUT WORD 
SS40 031SS6 006105 1S: ROL RS ;;ROTATE MSB INTO “C” 
SS41 031560 OD0404 BR 3$ -;GO DO MSB 
SS4e 031562 006105 es: ROL RS ;;FORM THIS DIGIT 
S543 031564 006105 ROL RS 
SS44 031566 006105 ROL RS 
SS4S 031570 010503 MOV RS,R3 
5S46 031572 006103 35: ROL R3 ;;GET LS8 OF THIS DIGIT 
SS47 031574 105337 031676 DECB SOMODE ;; TYPE THIS DIGIT? 
5548 031600 100016 BPL 7§ ;;BR_ IF NO 
S549 031602 042703 177770 BIC 8177770,R3 ::GET RID OF JUNK 
S550 031606 001002 BNE 4§ ;; TEST FOR O 
SSSi 031610 005704 TST RY ;; SUPPRESS THIS 0? 
65Se O031l6le 001403 BEG =} J ;;BR IF YES 
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SSS3 031614 O0S204 4§: INC RY ;DON’T SUPPRESS ANYMORE 0°S 
SSS¥Y 031616 052703 000060 BIS #'0,R3 -:MAKE THIS DIGIT ASCII 

031622 052703 o00040 cS: BIS 8’ [RB MAKE Bsc IF NOT ALREADY 
S556 031626 110337 031672 MOVB 3,88 SAVE FOR TYPING 
307 031632 104401 031672 5 Tree af ::G0 TYPE THIS DIGIT 

22eg 31638 13337 GT $0 ii pou IF Rot TO 00 
5560 031644 O0c4O2 BLT 6$ --BR IF DONE 
5561 03164 INC RY ; {INSURE LAST DIGIT ISN’T A BLANK 

031650 000744 BR 25 -GO DO THE LAST DIGIT 
0316S2 012605 bS: MOV (SP)4,RS ::RESTORE RS 

5564 031654 012604 MOV (SP)+'RY ; ;RESTORE RY 
SS6S 031656 012603 MOV (SP)+°R3 *RESTORE R3 
5566 031660 016666 000092 o00004 MOV 2(SP)4(SP) -:SET THE STACK FOR RETURNING 
SS67 031666 012616 MOV (SP)+. (SP) 
S568 031670 oo0ode RTI ; ;RETURN 
5569 031672 oo QS: -BYTE 0 STORAGE FOR ASCII DIGIT 
5570 031673 000 “BYTE 0 TERMINATOR FOR TYPE ROUTINE 
SS71 031674 000 SOCNT: .BYTE 0 ii TERMI DIGIT COUNTER 
S572 031675 000 SOFILL: .BYTE -:2ERO FILL SWITCH 
5573 031676 OO0000 SOMODE: .WORD 0 : NUMBER OF DIGITS TO TYPE 
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00S740 
111000 

706 

6 
714 Breboo 031734 

000200 

031724 G16666 O00004 90000e 
031732 o00000e 

317% 834785 
ie Bails 

SS74 
$$75 
SS76 

77 

5579 
S580 

BY 
5584 
S588 

S588 
5589 
S590 
S591 
559e 
S593 031722 O11646 
Ssh 
SS9S 
5596 
SS97 
S598 
ss99 
S600 
5601 
S60e 
5603 

S608 031744 031512 
5609 
$610 

TRAP DECODER 

.SBTTL TRAP DECODER 

j AEAATAEAATREEEEEAAELOESEESE EEE ESEHSEE REE EHE EEA TEs EE tE ayes tet 

ADS UTA Mae HUE LE RPAESETTGGCE OM IBA MO REULAR. 
ran THE DESIRED ROUTINE. THEN USING THE ADORESS OBTAINED IT WILL 
:#G0 TO THAT ROUTINE. 

STRAP: mov RO, -(SP) Hey 
MOV 2($P),RO T TRaP ADDRESS 
TST =(RO)’ ::BACKUP BY 2 

ar eeu Wetted L ; ; 

Roy BY pAD (RO) .RO TNBEX *n FRR uf 
RTS RO are TO ROUTINE 

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

STRAP2: MOV (SP). -(SP) ; MOVE THE PC DOWN 
MOV 4(SP} 2(SP) ::MOVE THE PSW DOWN 
RTI tt RESTORE THE PSW 

.SBTTL TRAP TABLE 

:#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
: 4BY THE “TRAP” INSTRUCTION. 

; ROUT INE 

éTRPAD: jHoRD sTRAPe 
STYPE ;;CALL=TVPE TRAP#1(O4MOL) TTY TYPEOUT ROUTINE 
STYERE i FGALTTYERE © YRRESSCIANIRG) TYPE SeTat AUNBER {ABT CHBERAMSEREES®” 
STYPON ;;CALL=TYPON TRAP +4 ( 104404 ) TYPE OCTAL NUMBER (AS PER LAST CALL) 
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031746 
000340 

047520 

SILLUP: HALT 
BR 

SSAVRE: 0 
Q42Se7 S§$POWER: .ASCIZ «15><12>"POWER™ 
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DOWN ANC UP ROUTINES 

-SBTTL POWER DOWN AND UP ROUTINES 

5 AB AE AR A SE SEE AE 48 0 SE AE ab Ab 0 A A A a aa aa 
-POWER DOWN ROUTINE 
$PWRON: MOV 

MOV r) 

@SILLUP, QSPWRVEC ; 
MOV 8340, JSPWRVEC+2 ;:PRIO:7 
MOV rO,-{SP) 
MOV R1;-(SP) 
MOV R2’-( SP) 
MOV R3,-(SP) 
MOV RY, -(SP) 
MOV RS -(SP) 

- (SP) 
MOV SP, SSAVRE 

-SET FOR FAST UP 

;;PUSH RO ON STACK 
;;PUSH R1 ON STACK 
;:PUSH Re ON STACK 
;;PUSH RI ON STACK 
- PUSH RY ON STACK 
yt STACK 
;;PUSH gs ON STACK 

MOV RSPWRUP, JSPWRVEC’:;SET UP VECTOR 

BR .72 ;; HANG UP 

o FEERERRERRRER EERE ERESAESRER ERE LERERREARERERRRRRRERE REL EEL EES EH 

“POWER UP ROUTINE 
$PWRUP: MOV BSILLUP, O8PWRVEC ;.SET FOR FAST DOWN 

MOV SSAVRE, SP .: GET SP 
CLR SSAVRE >: WAIT LOOP FOR THE TTY 

1S: INC SSAVRE WAIT FOR THE INC 
BNE 1$ OF WORD 
MOV (SP),RO -GET SAVED SWR OFF STACK 
MED 226 “RESTORE SWR CONTENTS 
MOV (SP) +, OSWR - POP STACK INTO dSWR 
MOV (SP)+'R *:POP STACK INTO RS 
MOV (SP -:POP STACK INTO RY 
MOV (SP >:POP STACK INTO R3 
MOV (SP POP STACK INTO Re 
MOV (SP *:POP STACK INTO R1 
MOV (SP POP STACK INTO RO 

TYPE 
SPWRNG: .WORD SPOWER 

MOV (PC )+, (SP) 
SPWRAD: 2HORD STA 

RTI 

.7e 

. EVEN 

MOV SSPWRON, J8PWRVEC’: SET UP THE POWER DOWN VECTOR 
MOV 8340, d#PHRVEC+2 : ;,PRIO:7 

"REPORT THE POWER FAILURE 
POWER FAIL MESSAGE POINTER 
; RESTART AT START 
: RESTART ADDRESS 

;; THE POWER UP SEQUENCE WAS STARTED 
;; BEFORE THE POWER DOWN WAS COMPLETE 
;;PUT THE SP HERE 
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SES8 \SBTTL ERROR MESSAGES, DATA HEADERS, DATA VECTORS, OPERAND VECTORS, ETC 
5659 

1 138 047519 035124 ocODO4O ascHoT: *ABETS Cte 
oped Bagi3e Pipes) BeeeS3 Aoou7s ASCWRM: “AECIS “WARN: ” 
S663 32152 000 
SEES -ERROR MESSAGES HERE 
Chee 0321539 106 ONGYSS ON2117 EMA:  'ASCIZ “F-MODE EXERCISER - FPS ERROR™ 
SE&7 032160 20105 054105 0S110S 

g Oelbh 04 3 Sebiee 
Bro Gastos Berl 000122 ; 
671 030510 O26504 O47516 O42S04 ENB:  .ASCIZ “D-MODE EXERCISER - FPS ERROR 
S72 030216 ONe440 OM 041522 
S673 032224 051511 051105 G26440 
S74 Guezie ONAN D515 Ove 
epee PaSSIO OSlige Oetty wottd EMC:  .ASCIZ “F-MODE EXERCISER - RESULT ERROR" 
677 O302S> O2010S O5410S 051105 
S678 032260 O44503 042523 020122 

032766 020055 O4ece? 
5690 02274 OS2114 ONe440 051122 
5681 030302 051117 000 ; 
S82 030305 104 ONGHSS ON2LI7 EMD:  .ASCIZ “D-MODE EXERCISER - RESULT ERROR 
683 OGe312 Ge010S OS410S 051105 
Seay 000300 044503 42623 020122 
S685 03036 O200S5 ONese2 052623 
eae OGe3 052114 ONENHO Olle 
ea? OGem2 OS1117 000 ; 
S688 032345 101 O42104 O430SO EME:  .ASCIZ “ADD(F/D) - RESULT ERROR 
5689 030352 042057 O200S1 2005S 
5690 030360 042522 052523 OS2i14 
5691 032% O4P440 OSlle2 OSi117 
ce92 032374 OOD ; 
5699 030375 —«d123-«O4112S ON30SO EMF:  .ASCIZ “SUB(F/D) - RESULT ERROR 
S694 O3040> O420S7 O200S1 O20055 
F695 032410 04522 052114 
569% O3C416 ONPH40 OSlle2 OS1117 
ceq7 030424 (OG ; 
5698 030425 «115 ON6125 ON30SO EMG: .ASCIZ “MUL(F/D) - RESULT ERROR 
5699 O304%2 0420S? O200S1 2006S 
E700 O3e440 042522 062523 OS2114 
5701 O36 O42440 051122 051117 
5702 030454 O00 
S709 030455 «(10M «OS3111 ON30SO EMH: .ASCIZ “DIV(F/D) - RESULT ERROR 
S704 Geos 2057 920051 de0dss 
5705 O3e470 O4eSe2 3 062114 
5706 O3476 ONO OS1l22 OS1117 
5707 032504 000 ; 
5708 125 042516 OS0130 EMI:  .ASCIZ “UNEXPECTED FLOATING POINT TRAP, IGNORED AND CONTINUING 
5709 32512 041505 042524 020104 
3710 046106 040517 O44Scu 
atl © ONSETE pepodD BMNeG? 
5712 032534 OS2116 062049 O40522 
5713 030542 026120 O4444O 047107 
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EXER MACY11 2 
: 32 

040440 
047117 
047111 

0S1 122 

7 (1006) 

EMQ: 

EMT: 

EMU: 

EMV: 

EMW: 

EMX: 

O9-FEB-77 

-ASCIZ 

.ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

»ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

“ADDF 

“ SUBF 

“MULF 

“DIVE 

“ADOO 

“SUBD 

“MULD 

“DIVO 

“ADOF 

“SUBF 

“MULF 

“DIVE 

“ADOD 

“SUBD 

“MULD 

Lil 
10:34 PAGE 143 

ERROR MESSAGES, DATA HEADERS, DATA VECTORS, OPERAND VECTORS, ETC 

FPS ERROR” 

FPS ERROR™ 

FPS ERROR" 

FPS ERROR” 

FPS ERROR” 

FPS ERROR” 

FPS ERROR™ 

FPS ERROR” 

FEC/FEA ERROR” 

FEC/FEA ERROR” 

FEC/FEA ERROR” 

FEC/FEA ERROR” 

FEC/FEA ERROR™ 

FEC/FEA ERROR™ 

FEC/FEA ERROR” 
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0332e" 104 053111 Qe20104 EMY: .ASCIZ “DIVD - FEC/FEA ERROR” 
S771 033234 042506 027503 
S77e 033842 ONc 020101 051105 
S773 033250 O47Se2 O00lee 

$775 
S776 ;DATA_HEADERS HERE 
S777 033254 OS410S 023520 OO4SO4 DHA: .ASCIZ “EXP'D RCV’D” 
S778 033062 041522 023526 OO0I0N ; 
5779 033270 Oeb4SS O4e4SS 050130 DHé: -ASCIZ “---EXPECTED--- --- RECEIVED--- 
S780 1 2Se4 aed 
278k { 4 
$7 { le lll 
S783 033320 O42e10S Oeb4SS 
S784 03330 DeENSS 455 DHC ASCIZ “----------- EXPECTED----------- ----------- RECEIVED----------- 
5786 130 1 eSc4 
S787 Saaach O26 45S 
S788 0333S6 Oe6455 Oeb4SS Oeb4SS 
S789 033364 026411 O2e64S5 Geeee 

CESr 

Bra Banoo | bses3 ii 
S792 O39406 O4e10S Oeb45S 0eb4SS 
S793 oie C6455 O2645S de645S 

S795 O334e4 O46117 Oe0104 O41S20 Driv: -ASCIZ “OLD PC OLD PS-~ FPS FEC FEA SFPS SFEC SFEA™ 
579% O393e O4741) O42114 OS0040 
5797 033440 3040 §=051S520 
S798 O33446 0e0011 23068 004503 
5799 O334S4 3040 020011 
S800 O3346e O43044 051520 020011 
S801 peated a a 041505 Gecou 

S803 10S 050130 O42047 DHE: -ASCIZ “EXP’D-FEC-RCV'D EXP’ D-FEA-RCV’ D” 
S804 033510 O4305S5 041505 051055 
S80S 033516 053103 O42047 042411 
S806 039524 050130 O4e047 043055 
S807 033532 O04 0510SS 053103 
S808 033540 042047 000 
S809 
5810 
S811 DATA VECTORS HERE 
S812 0339544 -EVEN 
5813 0339544 O0e400 O0e362 O00000 OTA: .WORD S$FPS,FPS,O 
$814 033552 O0e%0e 002364 O0e404 DTB: .WORD SFEC,FEC,SFEA,FEA,O 
S815 033560 002366 000000 
5816 O339564 002416 OOe4eD OO0e40& OTD: WORD  ANS2, ANS2+2, ANS], ANS1+2, 0 
$817 033572 O0e410 O00000 
S818 039576 O0e416 OO0e4eD Ode42e OTE: .WORD  ANS2, ANS2+2, ANS2+4, ANS2+6 
$819 033604 O0e4e4 
eese est 6 002410 O0241e2 WORD ANS1,ANS1+2,ANS1+4,ANS1+6,0 

$8ee 033620 00e370 002372 O0e*Me OTF: .WORD FPPOPC,FPPOPS,FPS,FEC,FEA, SFPS,SFEC, SFEA,O 
$823 0336e6 002364 002366 002400 
eBoe 033634 OO0e402e 002404 000000 
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; OPERAND VECTORS HERE 

XLO, LONUM, LONUM+2, LONUM+4, LONUM+5 ,C epe
e Ee es Z 2 

033686 ON112 002440 HID -WORD = XH, HINUM, HINUM+2, HINUM*4, HINUM+6, 0 
$831 033664 poets 000000 
S832 nee 0341 O0e4e6 002430 LOF .WORD XLO,LONUMN, LONUM+2, 0 

S84 ree 002436 O02440 HIF: WORD = XH, HINUM, HINUM+2, 0 

S836 033712 ONiee OOe44 O0e4SO OPIF: WORD XOP1,0P1,0P1+2,0 
$837 0337e0 000000 
S838 033722 034130 O0e4S6 O0e460 OPeF WORD XOP2, 0P2, CPe+e2,9 
$839 033730 000000 
S840 033732 034136 Ode%bb 002470 OP3F -WORD XOP3,0P3, 0P3+2,0 
S841 033740 000000 
aate Gres 034144 0020476 O00eS00 OP4F: .WORD XOP4,0PY, OP4+2,0 

Sey4 Bonin 002506 002519 OPSF .WORD  XOPS, OPS, OPS+2,0 
S845 033760 000000 
S846 033762 0394152 002516 O0eSe0 OPbF .WORD XO0P6,0P6, 0P6+2,0 
S847 033770 000000 
S848 1 OOe446 O0e4SO OF1D: WORD XOP1,0P1,0P1+2,0P1+4,0P1+6,0 

eo50 Saeed S8s0 1 OP2D:  .WORD xXOPe,0P2,0Pe+2, OP2+4, 0P2+6,0 
S8S1 O34014 Ode4be O0e%e4 000G00 
S852 ONOee 0941% 000470 OP3D: .WORD X0P3,0P3, 0P3+2,0P3+4, OP3+6,0 
S853 034030 O0e¥7e O0e%74 000000 
S8Ss4 034036 O34144 002476 002500 OP4HD: WORD XOP4, 0P4, OP4+2, OPY+4, OP4+6,0 
S8SS O34044 O00eSO2 O00eSO4 000000 
S8S6 O340S2e 034160 00eS0& 002510 OPSD: WORD XOPS,O0PS,0PS+2,0PS+4, 0PS+6,0 
S8S7 O34060 OOeSl2 002514 000000 
S8s8 O24066 O341Se 00eS1& 002520 OP6D: .WORD  XOP6, OP6, 0P6+2, 0Pb+4, OP6+6,0 
S8S9 G34074 O02Se2 O0eSe4% 000000 
5860 
5861 
S862 ;OPERAND TITLES 
S863 O34102 047514 OS25i6 035115 XLO: ~ASCIZ “LONUM:"<11> 
S864 034110 000011 
S865 O34i12 O44510 052516 035115 XHI: -ASCIZ “HINUM:"< 11> 
$866 O341e0 000011 
S867 O3ile2 050117 035061 OO0011 XOP1: .ASCIZ “OPI:"<IL> 
5868 034130 060117 Q3S062 O00011 xOPe: .ASCIZ “OPe:"«11> 
$863 034136 050117 035063 000011 XxO0P3: .ASCIZ “OP3:"<11> 
5870 O34144 050117 035064 000011 XOPY: .ASCIZ “OP4:"<11> 
$871 O341S2 050117 03506 O00011 x0P6: .ASCIZ “OPE:"«11> 

034160 035065 O00011 XOOPS: .ASCIZ “OPS:"<11> 
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ABRSE = 000000 393 
ACOM1 = QO0000 993 
ACOMe = Q00000 993 
ACPUOP= Q0D000 993 1008 
ROOCO 38 O0eS26 11978 = =1305 4030 4329% 
ADOC! 002530 11988 4030 4373# 
ADOCe + O0eS3e 1199@ 4030 49528 
ROOC3 = 002S34 12008 4030 437S# 
ROOCY =  002S36 12018 4030 44 184 
ADOCS 002540 ledes 4030 4479# §64499H 
RADOCE §=00eS42 1e03@ 4030 44Be# 8 4S02# 
ADOC? O0eS44 1e04s 4030 4513# 4598s 
RAOOCB 3 O0eS46 12058 4030 4SS9# 
ADOWD = 993 
ROOW1 = QOO000 $93 
ROOW10= O00000 993 
AC IW 11= OOOOOO 993 
ROOW1Le= OOO000 993 
ADOW13= OOO000 993 
AOOW14= OOO000 393 
AODOW1S= O00N00 393 
ADOKe = Q00000 393 
ROOMS = QOO000 933 
AODOWY = 000000 393 
ROOWS = OO0000 993 
ROOMS = OO0000 393 
ROOW7 = O00000 393 
RAOOWS = O0000G 393 
ADOWS = OOOCOO 393 
ROEVCT= O00000 393 939 
ROEVN = OO0000 993 
REND 1 1439 1446 14508 
RENDIO OOGBY4Ie 1864 1873 1880 18848 
REND11 006676 1937 1344 19488 
REND12 907172 2001 2010 20148 
RENDI3 007420 20S5 2062 20668 
RENO LY 2107 2116 21208 
RENDIS 010164 2173 2180 el 21898 
RENDI6 O10Sle ecte 2251 2258 ecbes 
RENDI7 O1076e2 2303 2310 2315 23198 
RENDE 004332 {S03 1Sle 15168 
RENDCD O0112Se2 2360 2369 2376 23808 
REND3 15$7 1564 15688 
RENDY 005016 1609 1618 lo2e8 
RENOS 1675 1682 1687 16918 
RENDG 005652 1745 1754 1761 17658 
RENO7Z  O06l2e2 1807 1814 1819 18238 
RENV = Q00000 993 1004 
RENVM = O00000 933 1005 
RERRI 003736 142] 14258 
RERR11 006576 1919 19238 
RERR12 007062 1983 19878 
RERRIS 010042 2155 21598 
RERR16 010350 2224 22288 
RERR2  OO4222 1485 14898 
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RERRG 005510 
AFATAL= OOO0000 
AMROR 1 = poo 

SNS2 002416 

APHSS = 090000 
APRIOR= 000000 

17318 
996 

S541# 3542 3545# 35844 it 
36718 3672% 3673% 3674%  367S# 
3753# 3754# 3755# 3 3760# 
3778% 3779% 3780 3784% 3785# 
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APTCSU= O00040 5391 S496 8 
APTENV= 000001 S2Se 5384 S4Se S4o4a 
APTSIZ= 000200 1298 $4938 
RPTSPO= 000100 S386 S4S4 54958 
ARET1 pOszié 1392 14188 
ARETIO 1829 18SS8 
pal 006552 1890 19168 

le 007036 1954 19808 
ARET13 007332 2020 20408 
ARET14 007560 207e 20988 
rete bin 1e cice since 

Re? 81 S28 BBSue 
RRET2 OO4176 1456 14828 
ARET2O Olllee 2325 23518 
ARET3 OO47e 1S22 1S488 
ARETY  QO04720 1574 16008 
ARETS OOSIS6 1628 16548 
ARET6 OOS464 1698 17248 
ARET? 006012 1772 17988 
RSCHOT 03213 1384 56618 
pre 032144 iss opbe a 

avestn= Coouoe 393 
ATST1 1426 1434 14378 
ATST1O0 006306 1858 18628 
ATST11 OO06634 1924 1932 19358 
ATST12 007120 1988 19% 19998 
ATST13 007356 2049 20538 
ATST14 QO7604 2101 210S8 
ATSTIS 010100 2160 2168 2171s 
ATST16 O10406 2229 2237 22408 
ATST17 010676 2297 23018 
ATST2 OON260 1490 1498 150i8 
ATSTeCD O1)146 2354 23888 
ATST3 OO4S16 1S$1 1$S58 
ATSTY  QOOY74Y 1603 16078 
ATSTS QO0S240 lobe 1670 16738 
ATST6 OOSS46 1732 1740 17438 
ATST7? 006036 1801 18058 
AUNTT = OO00000 1000 
AUER 000000 aay 1007 

AVECT2= QO0000 993 
BGNMES O0eb22 12338 1310 
BITO = Q00001 8628 
BIT00 = 000001 gSe8 862 
B81T01 = Q0000e 8Si8 G61 
BIT32 = OOOOCY e508 860 
BITO3 = 000010 8498 8s9 
BITOY = 000020 8488 858 1316 1366 3930 
BITOS = OOOO40 6478 957 
BITO& = 000100 8468 
BITO7 = 000200 84S8 855 
BITO8 = OOO4OO 844s 8S4 $179 
BITOS = 001000 8438 853 5187 S2be 



Ele 
FPU ADO/SUB/MUL “DIV RANDOM EXER MACY11 27(1006) O9-FEB-77 10:34 PAGE 150 
DOF PDA.P11 O9-FEB-77 10:32 CROSS REFERENCE TABLE -- USER SYMBOLS 

BIT1O = QoeDu R2e 5240 
BIT11 = oder 8418 S194 
BITle = 010000 840s 1348 1376 1378 1381 3936 
BIT13 = Qe0000 ©398 = 8=6Se47 
BIT14 = 040000 388 S165 
BIT1S = 100000 8378 
B8IT2 = QOOO04 8608 
81T3 = 000010 8s9e 
BITY = Q00020 8588 
BITS = QOO040 8S78 
BIT& = 000100 e568 
BIT7 = Q0G200 8sSe 
BIT8 = QOO400 8548 
BITS = 001000 8S38 
BPTVEC= 000014 8698 
CR = 000015 7778 =©$430 S440 
CRLF = 000200 7788 =S401 S440 
DOISP = 177570 7848 974 1283 
DEND! 014376 2928 2935 29398 
DENDIO Q1714e 3394 3399 3408 3415 34198 
DEND11 Q17426 3472 3479 34838 
DENDIl2 017722 3535 S44 35488 
DENDI13 O202 3601 3608 3613 36178 
DEND 14 3669 3678 3685 36898 
DENDe O1467e 2392 3001 30058 
DENO3 Q15156 3058 3065 30698 
DENOY  01S4S< 3122 3131 31358 
DENDS 015760 3188 3195 32048 
DEND6 016306 32S7 3266 3273 32778 
DENO7 016614 3330 3337 3242 33468 
DERR1 Q14276 2910 2914s 
ODERR1O 017000 3381 8 
DERR11 017326 3454 34588 
DERR12 O17b6le 3517 35218 
DERR1I3 020106 3983 35878 
DERRI4 020414 36S1 36558 
DERR2 014562 2974 29788 
DERR3 015056 3040 3044 # 
DERRY 015342 3104 31088 
DERRS 015636 3170 31748 
Denes 016144 3239 32438 
DE 016472 3312 33168 
OHA 033254 1033 1037 1041 1089 1093 1097 1101 1105 
DHB 033270 1051 1089 1067 1907S 11S2 $7798 
DHC 1055 1063 1071 1079 1156 57848 
OHO 033424 1084 57988 
OHE 1110 1114 1118 lied 1126 1130 1134 1138 
DISPLA 001150 9748) = 12B3# = 1291% =65209#% = $2398 
DISPRE 000174 9068 1291 
OIVCO 4 12148 4037 4920 
DIVC1 12158 4037 44GB 
OIvCe 002570 12168 4037 4933+ 
OlvC3 002572 12178 4037 S03S#  S0Sb# 
OIVC4Y 002574 12188 4037 S036# S059 
DIVCS 002576 12198 4037 S024 

1143 

58038 

1147 57778 
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DIVC6  O0eb0C lee08 4937 S027 
DRET1  Qi42Se 2881 29078 
perio Gig7e4 3382 33788 

8 Hb bee Bi Bs 
ORET13 OQ200be 3554 35808 
ORET14 020370 3622 36488 
ORET2 Q14S36 ests 29714 
DRET3 015032 3011 30378 
ORETY 018316 3075 31018 
DRETS 15612 3141 31678 
DRET6 Q16120 3210 32368 
DRET7 Ol6446 3 33098 
DSWR = 177570 7838 973 lee 
DTA 033544 1033 1037 1041 1089 1093 1097 1101 1105 1143 1147 S813 
OTB 0335Se 1110 1114 1118 lee 1126 1130 1134 1138 S8148 
OTD 033564 10$1 1089 1067 1075 11Se Selb 
D°E 033576 1055 1063 1071 1079 1156 56188 
OTF 1084 S8ee8 “ 
DTST1 014334 e9iS 2923 2926s 
DTST10 017036 3386 33978 
OTST11 Q17364 3459 3467 34708 
OTSTle 0O176S0 3530 35338 
OTST13 OeO144 3588 35% 35998 
DTST14 Oe04Se 3656 3664 36578 
OTSTe O14620 2979 2387 29308 
OTST3) = 015114 3045 3083 30568 
DTST¥  O1S40G 3109 3117 31208 
DTSTS O15674 3175 3183 31868 
OTST 016202 4 3¢Se2 32558 
OTST 016530 3317 33288 
EEND!  Oel2et 3750 3758 3764 3770 3776 3782 3788 37938 
EENDe 021766 3857 3867 3875 3883 3891 3899 3907 39128 
EMA 032153 1143 S666 8 
EMB 032210 1147 S6718 
EMC 032245 11S2 S6768 
EMO 032305 1156 S68e8 
EME 032345 1051 1055 56888 
ENF 032375 1059 1063 S693 
EMG 032425 1067 1071 S698 
EMH 032455 1075 1079 57038 
EMI 032505 1084 $7088 
EMJ 032574 1033 57188 
EMK 032615 1037 S7els 
EML 032636 1041 $7248 

a nest Se i ee 
EMP 032742 57368 
EMQ 032763 $7398 
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EMVOO! 001232 10338 
EMVOO2 001256 10378 
EMVOO3 001302 10418 
EMVOOM 001326 10468 

00135¢ 10518 
EMVO06 001376 10558 
EMVOO? 01422 10598 
EMVO1O OO1446 10638 
EMVO11 001472 10678 
EMVOl2 01516 10718 
EMVO13 001542 10758 
EMVOI4 001566 10798 
EMVOIS O01612 10848 
EMVO16 001636 10898 
EMVO1? 001662 10938 
EMVOCD 001706 i0978 
ENVO2! 001732 11018 
EMVO22 001756 11058 
EMVOe3 O0200e 11108 
EMVOeY 002026 11148 
EMVO2S 002052 11188 
EMVO2h 002076 11228 
EMVO2? + O02122 11268 
EMVOSO 002146 11308 
EMVO31 002172 11340 
EMVO32 O02? 16 11388 
EMVO33 O02242 11438 
EMVO34 002266 11474 
EMVO3S 002312 11528 
EMVO36 002336 11568 
EM =.033155 1130 57628 
EMx 033202 1134 = 57608 
EMY 033227 1138 57708 
EREGO O0P602 12238 © S228 
EREG! 902604 1ee4a = 52098 
EREG2 002606 12258 52308 
EREG3 002610 12068 = 50314 
EREGY  O02612 12278 © 5232% 
EREGS 002614 12288 52338 
EREGS 002616 1229a Sos4e = S258 
EREG? 002620 12308 523% 
ERRVEC= O00004 865s 1280 12818 
ETST! 021032 3744-37488 
ETST2 delSie 3851 38558 
EXPFER 002376 11718 1392# © 14S6# 

elebe §=62195e = 2268s 
eq4S# © 3011% i 
4S62 «47434754 

FEA 002366 11678 «13988 = 1439 

FEC 002364 11668 1397% 14278 

O9-FEB-77 
Gle 
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e4SS# 
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FPPILT 023330 
FPPOPC 002370 
FPPOPS 002372 
FPFOSP 002374 
FPPVEC= 000044 
FPS 002 362 

GNS = #eREEE 
HID 033656 
HIF 033702 
HINUM 002436 

HOTWRM O30464 
= 000011 

IOTVEC= 000020 
= 0000le 

LOO 033642 
LOF 033672 
LONUM 002426 

MEO = 076800 
MENDL 011536 
MENDIO Ol141i2 
MENDe O1203e 
MENO3 Oleeb0 
MENOY 012516 

Hle 
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09-FEB-77 

26S6# 2658 
3016% 30468 
3318# 3320 
35391 3627% 

S82e 
S82e 

1420 14S0# 
léece# 16328 
1833% 18S6# 
2047% 2048 
2223 2cbet 
CHY4e 8 8=— PUSH 
cbeS* eb48% 
2B47# e848 
3039 3069# 
3°77%  3287% 
349e% 3515# 
374e% 837743 

5607 S608 
1079 58308 
1075 $8348 
1410 1464 
170 1709 
196 1972 
e213 2276 
2eSe4 2527 
2774 2781 
3029 3083 
3360 3363 
3633 3640 

1079 $8288 
1075 SB3c8 
1409 1464 
1706 1708 
1964 1971 
2ele 2276 
e524 e526 
2773 2780 
3028 3083 
3360 3362 
3632 3639 
1369 1379 

287Ss8 

2684s 

269S# 725% 
304 O80# 
3357% 33878 
3657% 3659 

1460# 1483% 
1655* 1656 
1857 1884% 
2066* 207b% 
ee7e# 2295% 
2477% 2478 
e649 cbBYs 
287S5# 885% 
3079% 10e# 
3310% 3311 
3516 3S548# 
3793% 3804s 

1467 1474 
1716 780 
e028 031 
2e79 2286 
2534 2576 
2828 2831 
3086 3093 
3370 3433 
5830 S834 

1466 1473 
1715 1780 
2028 2030 
2278 228 
2533 2S76 
2828 2830 
3085 3092 
3369 3433 
S828 5832 
39e9 3937 

1530 
1782 
2037 
2333 
2578 
2637 
3149 
3435 

3943 

1539 
1837 
e082 
este 
e629 
2891 
3158 
3496 

1S91 
1898 
2136 
2403 
2698 
e955 
3ee7 
3562 
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MENDG 0133S2 
MEND? O1362e 

MER? Oll?ee 
reene 012702 
MERR6 013210 
MRETI 0114le 
ret 10 013762 
RET2 011676 
MRET3 012172 
MRETY 012420 
MRETS 0126S6 
MRET6 O13164 
MRET7 O13 le 
MTST1 011474 
MTST10 014006 
MTSTe 011760 
MTST3  O12216 
MTSTY O12444 
MTSTS) 012740 
MTST& §©0132% 
MTST? §=©013S36 
MULCO O0eSSO 
MULC! Q02SSe 
MULC2 O002SS4 
MULC3 002556 
MULC4 002560 
MULCS  O02S6e 
NEWPAS O03404 
NWPRS1 002723 
OP1 002446 
OP1D 033772 
OP IF 033712 
OP2 002456 
OP 2D 034006 
OP OF 033722 
OP3 
OP 30 034022 
OP 3F 033732 
OP4 002476 
OPYD 034036 
OPYF 033742 
OPS 002S06 
OPSD O340S2 
OPSF 033752 
OP& 0025 16 
OP6D 034066 
OP6F 033762 
PIRQ = 177772 
PIRQVE= 000240 
PRO = 000000 
PRi = 
PRe = 900100 
PR3 = 000140 
PRY = 000200 
PRS = 000240 
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2753 
2810 

24318 

2439S 8 

26668 
27358 

466 1# 
469e% 
47488 
475 1% 
4737 
4740# 
13468 

3713 

3714 

3716 

3717 

3722 

37093 

27578 
e8l4s 

47798 
4782% 

3987 

3734 

3735 

3738 

3736 

3740 

3718 

3809 

3811 

3811 

3809 

3813 

3737 

3820 3841 

3825 3844 

3821 3842 

3826 3845 

3814 3823 

3813 3816 

5836 

$838 

S840 

sB4e 

3843 

3828 

S848 

S850 

$852 

S8s4 

5844 

3846 

$856 

5846 5858 
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PRE = 000300 ‘ 
PR? = OOO34C 8068 
PS = 177776 7798 ~=—780 
PSw = 177776 7808 
PWRVEC= 718 12708 12718 Se1S# Sblbe Sb25* S631# Sb4S#  Sé4bs 
RAND G234e2 415841618 ; 
RANDL2 023414 1389 «15291635. s:1779—S's«1897 20272133, 2275) 0S 2393, S23 2B 2S 2770S e888 

3018 148 3290 3432 3561 3703 3705 3707 41598 

meee Des 433 43f} Ag AGRE AGRA SEG SBTH | SBYS egy PNR eae 
RESVEC= 000010 8668 
RFLAG = 000144 8838 1369 3937 
RWHAMT= O0O0e? B8ls 1315S 1365 3329 
SCRLF 366 402S 40438 
SHOR] 022371 4002 4O44 @ 

Oe27 3% 4006 40858 
SHOR3 023127 4010 41068 
SHT 022364 40293 40428 
STACK = 001100 7708 = 1ebe 1346 . 
START O02734 309 eSSe S6S0 
STATS Qeel7¥ 3977 r 
STKLMT= 177774 7818 
SUBPAS O034Se2 1349 1351 136S# 3947 
SVEC1 022302 4000 40308 

evECS | GBB aa Nous «40376 
001146 9738 1260 le8es 1284 1290# 1297% 1348 1371 1374 3933 3972 3975 5165 

5179 5187 S194 S240 S247 $2S9 S2eb2 S6e3 S638% 
SWREG 000176 9078 1290 
SWwO = 000001 8348 
SWOO = Q00001 B48 834 1374 
SWOl = Q00002 8238 833 1371 3933 
SWO2 = QOOO004 B2e8 832 
SWO3 = 000010 6218 831 
SWO4 = 000020 8208 830 
SWOS = OOO040 8198 829 
SWO6 «= 000100 8188 828 
SWO7 = 000200 8178 827 
SWOB = OO0400 8168 826 
SWOS = 001000 61Ss8 B25 
Sil = 000002 8338 
SW10 = 002000 8148 3972 
SW11 = 004000 8138 
SWi2 = 010000 Biles 3975 
SW13 = Qe0000 Sils 
SW14 = 040000 8108 
SW1S = 100000 8098 
SWe = OOO004 8328 
SW3 = 000010 8318 
SW4 == 000020 8308 
SWS == 000040 8298 S:ge 
SW8 is rede 8268 es A 
SW3 = =~ 001000 BeS8 
TBITVE= 000014 8678 
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TKVEC = O00060 8748 
TPVEC = QO0064 87S8 

= QO0034 8738 1268% 1269% 
TRIVEC= 000014 8688 
TST1 13918 
TST10 006126 18288 
TST11  OOB4IE 18898 
TSTle 006702 19S38 
TST13 007176 20198 
TST14 QO7424 20718 
TST1S O07b6e2 2leSs 
TST16 010170 elS4a 
TST17 O10S16 22678 
TSTe2 OO4O42 14SS8 
TST20 8 ©010766 23248 
TSTel 011256 238Se8 
TST2e2 011542 C4498 
TSTe3 O1e036 2eS1S# 
TST2E4 Ole?264 25678 
TSTe2S OieSee 2bce08 
TST2& 3 =013030 26898 
TST27 013356 27bes 
TST2 004336 1Sels8 
TST3O0 6013626 28198 
TST31 O14116 eseos 
TST32 4 §=66014402 este 
TST33 014676 30108 
TSTH 3 8=: 01S 16 30748 
TST3S) =—s-« 15 4S 31408 
TST36 0 =: 1S 764 32098 
TST37 =: 16312 32828 
TST4 004554 18738 
TST4O 016620 33518 
TST41 017146 He4ds 
TST4¥2 8017432 34878 
TST43 017726 35538 
TST44 = O2e0234 36218 
TST4S O°0S62 36938 
TST4R =C_1232 37988 
TSTS o00SO22 16278 
TST6 005330 15978 
TST? S& 17718 
TYPE = 1044O1 131 1318 1320 1353 13S8 3974 4002 4006 4010 4023 4025 S242 Seco 

2360 S322 $323 S326 $328 §331 5334 S341 5343 5348 S404 SSS7 
S60S8 4 

TYPOC = 104402 S308 $330 §333 $338 56068 
TYPON = 1O44OH4 56088 
TYPOS = 104403 1356 4018 56078 
WFLAG = OOOS44 e848 1379 3943 
XHI Os4112 5630 S834 $8658 
XLO O34 102 S828 $832 58638 
XOP 1 OM12e S836 S848 S8678 
XOP2 034130 S8S0 $8688 
XOP3 034136 S840 S8S2 58698 
XOP4 034144 SB42 s8s4 58708 
XOPS 034160 S844 5855 S87e8 
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S8S8 
1468 
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58718 
1534 

09-FEB-77 

1S86 1640 

S274 
S¥32% $4378 

1266 1272 

S1408 

S274 $300 

3087 3153 

S4S2 S476 
$391 S4S4 
39608 
3971 
5185 S191% 
Se0s8* $213 

S246 S274 

Se6S S267 

1459% 1497 
1995 202e3* 
2S519# eS71# 
30S2 3078% 
S491# 
479S#  4936% 
14S58* 1493 
1991 20228 
eSi8#  2570% 
3048 3077% 
3490% 5 
4784" 493S% 
S483x S491e 

1420 1425 
1643 1656 

1710 

1273 

S3ee 

3ee2 

1784 

5237% 

S3sS 

1841 

S343 

3364 

S274 

3720 

S40S 

3437 

3822 

S440 

3500 

43298 

3566 3634 3719 
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4934s SO28# 
S822 

SGOROR 001126 9648 
SGOOAT 001132 9658 . 
SGETH2 022150 3976 39788 
SCTSWR= #22482 U S610 

= 000000 749 
SHIBTS 001000 9388 
SICNT 001106 9668 5198% S199 
SILLUP Q32ie0 S61S $631 SES2e 
SINTAG 001143 9718 
SITEMB 001120 9618  Se46#  S2S4 
SLF 001200 9888 S274 S440 
SLFLG 031447 Syeux 54908 
SLPRAOR 001110 9578 1276% 1413% 

2093% 21478 2216% 
Fa: td} # 30328 
3836% 5189%  Se0S# 

SLPERR OO1114 9998 277% S189 
GPTST OOllle 9598e 5181 
SMAIL 001202 939 943 9948 
S*BAOR 001002 9398 
SFLG 8 O31446 SH44#  S4SO S4eS# 
SMSGAD 001216 10018 S460# 5463 
SMSGLG O0le20 10028 5S46S# 
SMSGTY 001202 99S8 5458 S466% 
SAUL 025314 2398 e462 2528 
SMXCNT 030216 S202 Seles 
SNULL OO0116e2 9798 S411 S440 
SNWTST= 000001 13888 14Se8 15188 

21918 22648 23218 
30078 30718 31378 

SOCNT 031674 SSe9# SSS8% 55718 
SOMODE 0391676 SSe4s# SSegs 
SOVER 030202 5166 S182 5130 
$PRSS) 001210 9988 8 1e94e = 861954 
SPRSTM 001006 9418 
SPOLSH 023560 1401 1465S 1$31 

ec04 2277 e334 
3020 3084 31 

SPOPX 023612 1405 1469 1835 
2ee08 ecb! 5338 
3024 3088 

SPOWER 032126 S648 S65S8 
S$PUSH 023562 1402 1403 1466 

Mle 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

1891% 1905 4918 ied 

gh sith, S48! 
Qe goes S% Cbeek 

79) els 83S e848 
3039 3044 3076% 

3238 3243 3284 3299 
3458 89% 3 3$16 
3696 % 728 3743 3801# 
4498% 4500 4S03# 4Se0# 
4749 47Se% 4778% 4780 
SO34# S036 So39*  SOSS*# 

Se0l# Sele 

S274 S304 

1477% = =61543% 1595% 1649# 
ece9% 2346% e407# eY471# 
309%* 3l6e# 3e3l% 33048 
S210 S2le 
Se06% Sele S264 

1294 S204 5252 S384 

S4sge 

S478 S48e# 
80 33 2702 2775 

15708 l6e4s 16948 # 17688 
es828 8 e4468 8 eSlee | 6eSé4s 
32068 32798 33488 Nels 

SS36# SS478 SS738 
Seco Se098 
39648 3965% 51% S213 

1S83 1637 1707 1761 
2395 24S9 2525 2s77 
32193 3292 3% 1 3434 
1S$87 1641 1711 1785 
2399 2463 2Se9 S81 
3223 3296 3365 438 

1467 1$3e2 1833 iS84 

1719% 
2537% 
3373% 

1793% 
2S89# 
3446% 

1850% 
eb42s 
3509# 

2041% 

37234 
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DOFSDA.P11 

8 3 

$T 030722 
STYPEC O31134 

c
c
c
e
c
e
c
 

U 
U 

09-FEB-77 10:32 

1783 

RS
 

P
R
P
 ee
 

o
e
r
 e 

Se
er

 
Rh
E 

Se
 

Ba
ez
 ah 

i 
ae 

3283 

1839 1840 

09-FEB-77 

13900 

$566 

gee 

S634# S6S48 

1eb6 1268 

2084 2138 

364 985 
1829 1890 
ebe1 2630 
3488 3554 
5180 5183 
S22e S223 

S19e% 5199 

1aaee 13 
8 Age, BREA 

2617 ebels 
30118 3071 
3484 34888 

S608% 56098 

5181 5203# 

S605 
S4e7s 5428 

Nle 
CROSS REFERENCE TABLE -- USER SYMBOLS 
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1964 1965 

Sy 5998 
aes 
828 42488 

1270 1272 

2207 2280 

1273 1274 
1954 2020 
2763 2820 
3622 3694 
S184 S185 
S240 S247 

Se0e# Sele 

14568 1518 

4 
e686 26908 
307S* 3137 
3550 35548 

S204 5209 $213 $239 

Bie 

S274 

at 

Seeb . 
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STYPER Q304%62 S249 $2968 
STYPEX Q31e0e S433 S43S $4388 
STYPOC 031476 SSe7e8 S606 
$TYPON 031512 SS26 SSe9s S608 
STYPOS 0314S2 SSees S607 
SUNIT OO1214 10008 
SUNITM 001010 Hee 
SUGAR «= OO 1 226 10078 
SXTSTR 027752 51688 
SOFILL 031675 SSe3# SSe7# $537 $S7es8 
SHOCAT= a28a88 U $165 S249 

= 0394166 301ls 90S 8 915 9168 gigs 9208 Sele 
lebl 1276 1277 1413 1477 1S43 1S95 
2041 e093 e147 eelb 2e83 ese 2407 
2641 e90e 2966 3032 30% 3162 3231 
3729 3836 41298 Sele S213 S274 53608 

GASTA= eeeeEE LU S444 S447 

927 
1649 
2471 
3304 
S440 

9288 9308 9Si8 989 
1911 1975 
271) 2784 
3575 3643 
S8les 
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SE
TE

LL
 EE 

se 
fe
 

L
E
 

1495 
1803 
2118 
2429 
e729 
3042 
3275 



D13 
FPU AD0/SUB/MUL/DIV RANDOM EXER MACYI1 27(1006) O9-FEB8-77 10:34 PAGE 163 
DOF PDA.P11 O9-FEB-77 10:32 CROSS REFERENCE TABLE -- MACRO NAMES 

S456 S464 3468 3481 3519 3527 3531 3546 3585 3593 3597 3615 3653 3661 3665 
3687 3746 3791 3853 3910 4143 

ESCAPE 8778 
FCOMO 7388 
FCOM1 7388 
FCOM2 7388 
FCOM3 7388 
F COMM 7388 
FPRGTO 7388 
FPRGT! 7388 

C 7388 
FPSTST 7388 
GENCOM 7388 
GENTS1 7388 

Se 7388 
GENTS3 7388 
GENTS 7388 
GETPRI 8778 
GE TSHR 8778 
GTSTD 7388 
GTSTF 7388 
HTSTD 7388 
HTSTF 7388 
MOVDIS 7388 
MULT 8778 
NEWTST 8778 1388 14S2 1518 1$70 1624 1694 1768 1825 1886 1950 2016 2068 2lee2 2191 

2264 2321 2382 2446 2Sile 2564 2617 2686 2753 2816 2877 2941 3007 3071 3137 
3206 3279 3348 342k 3484 3SS0 3618 3690 3795 

POP 8778 S486 S487 5638 SE39 
PUSH 8778 S447 S449 S470 S617 S623 
REPORT 8778 
SBTST1 7388 
SBTST2 7388 

7388 
SCOM1 7388 

7388 
SCOM3 7388 
SCOMY 7388 
SCOMS 7388 
SCOMG 7388 
SCOM7 7388 
SCOPE 7728 1391 1455 1S21 1$73 1627 1697 1771 1828 1889 19$3 ec19 2071 2125 2194 

2267 2324 2385 2449 e515 2567 2620 2689 2762 2819 2880 2g44 3010 3074 3140 
3209 3282 3351 3424 3487 3553 3621 3693 3798 3917 3960 

SETTRA SS978 S606 S607 5608 

SKIP 8778 
aL aed 87 as 13le2 1339 

STARS # 913 924 926 933 947 989 992 12S] 12S3 134e 1344 1361 1363 1389 
1390 1452 14S4 1518 1520 1570 1572 1624 1626 1694 16% 1768 1770 182S 1827 
1886 1888 1980 1952 e016 2018 e068 2070 2lee 2le4 2191 2193 2264 2266 2321 
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DOF POR .P11 

2323 
6 
1 

3797 
STATUS 7388 
SWRSU 8778 
TADOO 1 7388 
TADDO2 7388 
TROOF 1 7388 
TADOFe 7388 
TADOR1 7388 
TADOR2 7368 
TRMTRP $5978 
TYPBIN 8778 
TYPDEC 8778 
TYPNAM 8778 
TYPNUM 9778 
TYPOCS 8778 
TYPOCT 8778 
TYPTXT 8778 
UPCODE 7388 
SSCMRE 94S8 
SSCNTM S4S8 
SSESCA 8778 
SSNEWT 8778 

2264 
3206 

SSSET 5S978 
SSSETMN 38612948 
SSSKIP 8778 
EQUAT 7388 

7388 
7388 

SETUP 7388 
STPAS 7388 
SACTI 7388 
SAPTB 7388 
SAPTH 7388 
SAPTY 7388 
SCATC 7388 
SCMTA 73838 
SEOP 7388 
SERRO 7388 

7388 
$SCOP 7388 
STRAP 7388 
.STYER 738% 
.STYPE 7388 
.$TYPO 7388 

. ABS. 034166 

ERRORS DETECTED: 

O9-FEB-77 10:32 

2382 

cE 
3838 

12788 

ooo 

0 

2384 2446 2448 
5827 79 S33 

0 421 42 
3914 3950 $152 

1452 1518 1$70 
2382 C446 2Sl2 
3348 3421 3484 
5607 5608 

DEFAULT GLOBALS GENERATED: 0 

O9-FEB-77 

2514 
et 
S274 

Ex3 
10:34 PAGE 164 

CROSS REFERENCE TABLE -- MACRO NAMES 

2564 c>66 

403 3Ess 
5363 S442 

1768 1825 
2686 2759 
3699 3798 

2619 

4034 
5576 

2068 
3007 
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DOFPDA.P11 O9-FEB-77 10:32 CROSS REFERENCE TABLE -- MACRO NAMES 

DSKZ: DOFPDA, OSKZ: DOFPDA. SEQ/SOL “CRF =DQFPDA. MEM, DQFPDAR. MAC, DOFPDA. P11 
RUN-TIME: 20 18 1 SECONDS 
RUN-TIME RATIO: 1e6/40=3.1 
CORE USED: 32k (64 PAGES) 


