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1.

ABSTRACT

THIS PROGRAM TS AN EXERCISER FOR THE PDP=11/6X FLOATING POINT
ADD, SURTRACT, MULTIPLY, AND DIVIDE INSTRUCTIONS, RANDOM
NUMBER PATTERNS ARE USED AS THE OPERANDS, AND THFE HAKDWARE
GENERATED RESULTS APE CHECKED AGAINST KESULTS CBTATNFD FROM
FLOATING POTINT SOFTWARE ROUTINES TO INSUKE CORRFCTNESS, THE
PPF=11/6X 1S OPERATED 1IN DOUBLE AND SINGLE FLOATING MQDE,
RPOUND AND TRUNCATE MODE, AND WITH UNDFRFLOW AND QVERFL.OW
CONDITIONS ENABLED AND DISABLED, THE PROGRAM WILI. RUN FOR
490(8) "SUBPASSES™ BEFORE GIVING AN “END OF PASS* INDICATION,
S0 THAT A SUFFICIENT NUMBER OF KANNOM PATTERNS ARE OBTAINED
FOR USE AS OPERANDS, ALSO AT THIS TIM™k, OFTIONAL STATUS
INFORMATION ON THE TYPES OF RANDOM OPERANDS SELECTFD CAN BE
PRINTED OM THE CONSOLFE, BOTH "HOT"™ (FP{1eF OPTION) AND "WARM®
(PDP«11/6X MICROCODE) FLOATING POINT UNITS CAN BF SELECTED FOF
TESTING,

KEQUIREMENTS
EQUIPHMENT

PDP=11/6X STANDARD COMFUTER WITH MINIMUM 1hK OF MEMOPY,
OPTIONAL FP11=E FLOATING POINT UNIT, IF SELECTED,

STOKAGE

THE PROGRAM USES MFMORY @~34120(8). THE DPPEF 2,0k WORDS ARE
RESERVED FOR THE XXNDP MONTTOR, 1F EMPLOYFD,

PRELIMINARY PROGRAMS

THE CPU, CACHF, AND MEMORY TEST PROGRAMS “UST BE RUN FIRST TO
VFRIFY THE CORRECT OPERATION OF THE BASF MACHTNE.

THE PDP<11/6X = FP11«E FLOATING PCINT PROCESSOR INSTRUCTION
SET TESTS SHOULD THFN BE wkUN IN THE FOLLOWING OrER?®

(1) DQFPA  FPU BASIC INSTRUCTION TFSTS

(2) DQFFPB FPU ADVANCED INSTRUCTION TESTS

(3) DQFPC  FPU INSTRUCTION FXERCISER

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

LOADING PROCEDURE

USE THFE. STANDARD PRACEDURE FOR ABSOLUTE TAPES, Or LOAD VIA
XXDP MEDIA,
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94, STARTING PROCEDURE

4.1 CONTROL SWITCH SFTTINGS

SEE SECTION 5,1

SWITCR REGISTER (Q0¥d¥R) TS WORST CASE TEST .,

4,2 STARTING ADDRESS

THE PROGRAM MUST ALWAYS BF STARTED AT LOCATION 200 (8),

4.1 PEOGRAM/OPERATOR ACTION

LOADIMNG VTA ABRSOLUTE PAPERTAPE:

1)
(2)

LOAD PROGRAM INTO MEMORY USING ABS LOADER,
LOAD ADDRESS 204 (8),

(3) SET SWITCHES (SEE SECTION 5,1)
SR=(J20200) IS WORST CASE TEST,
(4) PRESS CONTROL/START TO BEGIN,
{(3) PROGRAM TYPES IDENTIFICATION HEADEP (VEKIFY THAT THE
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BEGTNS,
5, OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS

THE DEFINITION OF THE SPeCIFIC BITS 1IN THE SWITCH RFEGISTER
(EITHER HARDWARE OP SOFTWARE) ARE AS FOLLOWS®

SW1S=
SWldxz
SWi3=

Swiz2s=

1 130epa
1 d42e0
1 8293409
1 pl12392

Swilz] pddpna9

SW1@ RR2960
5Wa%=1  gpaepd
Swllz=t  wo24a2
SWing nIRPE2
SWép poavgl

HALT ON ERKOPR

LOOUP ON CURRENTLY EXECUTING TFST

INHIBIT ERROR TYPEOUTS (WrICH 15 AN "ERRQR
MESSAGE" RESULTING FROM AN ERROR DETECTED IN
THE HARDWARE)

INHIBIT STATUS TYPEQUTS (WHICH 15 A NON=ERROR
RELATED INFORMATIVE MESSAGF, SUCH As "END PASS
FXXX™)

INKIBIT ITERATIONS PEP TFST

SET=BELL ON ERKOR/CLEAKsBFELL ON PASS END

LOOP ON ERKOR

LOOP ON TEST NUMBER IN "SLETST™ IF SET, THERN
THE TFST SPECIFIED RY THE TEST NUMBER
CONTATNED IN THE MEMORY ®ORD *SLPT&T" (SEE
PROGRAM LISTING) WILL SPECIFY THg LESTRED TFST
ON WHICH TO LOOP,

CLEAR=TEST HOT=FP/WARM=FP ALTERNATELY FACH
PASS (1lE, PASS#1 HFP, PASSR? wFP, PASSE2 HFP,
FASS82 WFP, ETC)

SET=TEST ONLY UNIT SPECIFIED IN SwWide
SET=SELECT WARM FP, IF SWiizi
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CLEAR=SELECT HOT FP, IF sWail=t

#NOTE® FOR SW@d1, Swap = IF NO HOT FP (FP1l-R) 13 PRESENT,
THEN WARM FP (PDP=11/6X% MICROCQDE) 1S AUTOMATICALLY
SFLECTED,

PROGRAM /OPERATOR ACTION

ONCE FXECUTION HAS BEGUN, MINIMAL OPERATOR [INTERVENTION IS5
REGUIRED, UNLESS THE PROGRAM DETECTS AN ERFOR IN THE HARDWARE,

IF ALL S wéLL, THE PROGRAM TYPES ITs NAME UPON BEGINNING;
AND AT THE START OF EACH PASS, THE CURFENT PASs NNMBER (IN
OCTAL) IS ECHOED, NOTE THAT SETTING SW<12»=1 WILL INHIRIT THF
TYPEQUT OF THE BEGIN AND END PASS MESSAGES,

IF Sw<ig>=¢, THE CONSOLFE RELL WILL BE RUNG AT THE FEND OF
EACH PASS, NOTE THAT ONLY §W<19> AFFRCTS THF BELL RINGING AT
END OF PASS - SW<12> HAS NO EFFECT ON THIS FUNCTION,

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

SW¢15>=t WILL CAUSE THF CPU TO HALT AFTER AW EEROR,

SwWey3v=1 WILL ALSO TNHIBIT ANY ERROR MESSAGE TYPEOUT THAT
wQULD OCCUR AT THIS TIME,

SWeid>=1 WILL CAUSE THE CONSOLE BFLL TO bE RUFMG ONLY WHEN AN
EKROR IS DETECTED (AND NOT AT THE END QF A PASS),

S5W¢9>»=1 CAUSES THE PROGRAM TO LOOP ON THE MDS1 RECENT ERROR,
AS LONG AS IT CONTINUES TO COCCUR,

THERE ARE ALSO SFVERAL OTHER GENERAL USE FUNCTIONS DEFINED BY
THE SALTCHES:

SWe¢ii»=y WILL INHIBIT THE ITERATIONS (=2003(19)) PEREORMED
OF EACH TFST ON PASSES 2,3%.4, ... THRU THE PROGRAM,

s5Wel4>=1 CAUSES THE PROGRAM TO LOOP INDEFINATELY ON THE
CURRENTLY EXECUTING TEST,

sWwea>=1 CAUSES THE PROGRAM TO CONTINUER FXECUTTON AS NQPRMAL,
EYCEPT WHEM THE CONTENTS OF MEMORY wORD "SLPTS5T" MATCHES THE
NUMBER OF THE TEST CURRENTLY EXECUTING, AT THIS POINT, THE
T1EST 15 LOOPED ON INDEFINATELY, UNTIL EITHBER SWcg>»=¢ OR
"sLPTST® 1S CHANGED, NOTE THAT IF *$LPTS&T" DOES NOT MATCH THE
TFST NUMBER OF BANY TEST, THE CONTENTS OF M™sLPTST"™ ARE
EFFECTIVELY [GNORED, ANC EXECUTION PROCEEDS NORMALLY,

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

wHEN [HE PROGRAM [S STARTED (AT 2¢v(8)), A MESSAGE IS
OPTTONALLY PRINTED INDICATING THE PRESCFNCE/ABSCENCE OF AN
FPil=E HOT FLOATING POINT [UNIT OPTION (bRSFD UPON WHETHER
“WHAML" BI1T«<p4> IS5 1/& RESPECTIVELIYI},

1F NO FPtlek HOT FF OPTION IS PRESENT, THFE MESSAGE IS TYPED,
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AND ANY ATTEMPTS TO SELECT IT FOR TESTING VIA Sw@] AND SwWa@
ARFE IGNORFD, ONLY WARM FP (PDP~11/6X MICROCODE) FLOATING
POTINT CAN BF TESTED/SELECTED,

IF THE FP11~E IS PRFSENT, TEST SELECTION 15 AS FOLLOWS:

WHEN SnW@3=d, THE HOT AND WARM FLOATING POINT UNITS ARFE TESTED
ALTERNATELY KEACH PASS = IN THE ORDER (1) HOT, THEN (2) WARM,
NOTF THAT EACH "PASS®™ NOW CONSISTS OF TWO SEPARATE SUR-PASSES,

WHEN SW@1=1, THEN DEDICATED SELECTION OF 2 PARTICULAR UNIT IS5
SPECIFIED IN SwRQ:

SWddzd =«> TEST HFP FPll-E OPTIQN ONLY

SWAA=1 =a=> TEST WFP PDP=11/6X MICROCOQDE OWLY

ERRORS
FORMAT OF MESSAGES
ALL ERROR MFSSAGES CONSIST OF THREE LINFS OF DATA:

THE FIRST LINE IS A BRIEF MESSAGE WHICH EXPLAINS WHAT FRROR
wAS5 DETECTED (EG, THWF RESULT CF THE “ABSF™ INSTRUCTION WAS
BAD),

THE PREF1X "HOT:" OR "WAERM:™ IS ALSO ATTACHED TO THE MESSAGE
TO INDICATE THE SOURCE OF THE ERROR: THF FPi1=F UNTT CR THE
PNP+1§ /76X RESPECTIVELY,

THE SECOND LIME CONSISTS OF DATA HEADERS TO IDENTIFY THg
VALUES TYPED OUT ONM LINE THREE, THESE HEADERS WILT. FITHER RE
OF THE FORM "EXPECTED®" AND *RECEIVED* DATA, Ok wILL BE A
MNEMONIC NAME QF A WORD LOCATION TN MFEMORY QR REGISTERS,

THE THIRD LINE DISPLAYS THE CONTENTS OF THE IQCATIONS
SFECIFIED €Y LINE TWQ AS SIX DIGIT OCTAL MUMBERS, NOTE THAT
ALL DATA OISPLAYED IN ANY MESSAGES ARF 0OCTAl BUMBERS,

AS EXPLAINED IN SFCTION 5,2, SETTING SW<13»=1! WILL SUPPRESS
THE TYPING OF THESE MESSAGES,
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FLOATING FOINT UNIT DATA FORMATS:

FLOATING POINT STATUS WORD (FPS):

BIT#4
15

14

t3, 12
i

19

4
3:0

OCTAL
188630

v4300d

o109

Vo200

Bd100d

BRadE

BAR289

dwel1a3

PuaA D

BaAd2A
33dntT

FUNCTION

FER = FLOATING ERKOR FLAG

SET WHEN EITHER Fiuyv, FTYU, Flv, FIC ENARLED
AND APPROPRIATE EXCEPTION OQOCCURERED,

FID = FLOATING DISARLE INTERRUPTS

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

NOT USED

FIUV = FLOATING UNDEFINED VARTABLE INTERRUPT
IF SET, (=-9#) MEMORY DATA T8 ERROR

FIU « FLOATING INTR UNDFRFLOW

IF SET AND UUNDERFLOW, SET FER, STORE ANSWER,
EXPONENT WRONG BY +4p0(8)

IF CLEAR AND UNDERFLOW, ANSWER <=e ZEROD

FIv = FLOATING OVERFLOW INTERRUPT

I¥ SET AND OVERFLOW, SET EFRs STORE ANSWER,
EXPONENT WRONG BY =42p(8)

IF CLEAR AND NVERFLOW, AMSWER €=« ZFRD

FIC = FLOATING INTEGER COMVERSION INTERRUPT

IF SET AND "STCFI" FRRrROR, ANSWER <=« ZEP(Q, SET
ERROK

IF CLEAR AND "STCF1"™ FRROF, ANSWER <== ZER(Q
FD = FLOATING MODE

1=DOUBLE, 64 PIT QPERANDS (4w)

@=SINGLE, 32 BIT OPERANDS (2W)

FL = INTEGER MODE

1=LONG, 32 BIT INTEGERS (2W)

=SHORT, 16 BIT INTEGERS (1W)

FT = FOUND/TRUNCATE MODF

1=TRUNCATE RESULTS

#-ROUND RESULTS

FMM = PUT FP11=E ONLY IN MAINTENANCE MODE
FNeFZ«FV=FC = FLOATING CONDITION CODES

FLOATING EXCEPTION COPES (FEC)?

OCTAL
i
22
¢4
a6
19
12
14
16

NOTE =
OKDER
BYTE,

IN

ENARLE
(RONE)
(NONE)
(NONE)
W/FIC
W/FLY
W/FIU
W/FIUV
w/FMM

LE N el
BYTE 1S5 USED = IGNORE THE PROGRAM FLAG BIT IN THE UPPEP

(NOT USED}

FP OPCODE ERROR

FP DIVIDE-BY-ZERO ERROR

FP INTEGER CONVERSION FRROR

FP OVERFLOw ERROR

FP UNDERFLOW FRROR

FP UNDEFINED=-VARIABLE/(~-0) ERFOF
FP MAINTENANCE TRAP

CODE TYPEQUTS 1IN ERROR MESSAGES ONLY THE LOW
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FLOATING POINT DATA:

IN FLOAT MODE (FD=8), IS5 2~16, BIT WORDS, 32, BITS
IN DQURLE MODE (FD=1), 1S 4-lt, BIT WOFDS, 64, BITS

FIHST WORD: (BOTH F, D MODES)
B1523SIGN OF NUMRER (1/=, 0O/+)
B14:dT=EXPONENT, A,BITS, FROM =128,/+127,
Bd6:PA=FRACTION, 7,BITS

SECON[(* WwORD: (BOTH F, D MODES)
B15:32=FRACTION, 16,.BITS

THIRD, FOURTH WORBS: (ONLY D MOLE)
B15:2d, 815:00=FRACTION, 32, BITS

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

13 {WORD1=BIT<@6;00>]4 [WORD2=BIT<t5:00>)

IN O MODE, THE COMPOSITE 56, BIT FRACTION
IS FORMED BY:

+HTUIWORDI-BITKD6:80>]# [WORD2=RIT<K15:¢%0>]
# (WORD3=BTIT<15:00>] % [WORPDI-BIT<CIS1pa>])

FOR A MORE DETAILED OPERATION/EXPLANATION OF FLOATING

Fage B

POTNT

DATA FORMATS AND OPERATIONS, SEE THE ©pPDP«11/6X PROCESSOR

HANDBOOK SECTION ON THE FLOATING POINT IMSTRUCTION SET,

6,2 RECOVERY

PECOVERY FROM ERRORS HAS BEEN ATTEMPTED TO &F MADE AS

AUTOMATIC AND EFFORTLESS AS POSSIBLE, HOWEVER, IN MANY

CASES,

PDUE TO THE NATURE OF THE FERROK, THE PROGRAM MAY NOT EVEN BFE

ABLE TO BE RUN (EG, IF THE FLOATING pOINT MODULE IS 1IN

A HUNG

STATE, AND CAN NEVER FNTER THE READY STATE TO ACCERT A NEW FPP

INSTRUCTION), AT THIS POINT, SOLVING THE PROBLEM 15 A

DEIRECT

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

THESE TYPES OF FAILURES TO RUN WILL BE MINIMAL, THE
HAVE BEEN FLACED IN A SPFRCIFICALLY STRUCTURED SFQUENCE
PROGPAM TO IMPLEMENT THIS STRATEGY: TESTING THE MOST
ELEMENTS FLIPST, PROCEFDING TTPRARD TN COMELEXITY
ESTABLISHING THEIR CORRECT OQPERATION, THIS I& WHY

TESTS
IN THE
RASIC
AFTER
IT IS

EXTREMELY IMPORTANT THAT THE FLOATING POINT TEST PROGRAMS BE
(1} RUN IN THE PRESCFPIBED OFPDEK, AND (2) ONILY Bk STRRTED AT
THEIR BEGINNING ADDFESS (USUALLY 298¢8))., THF PRONKAM WILL
DISPLAY, AT AN ERFOR, THE MOST PERTINENT INFORMATION RELATING
TO THE ERPOR, AND A BRIEF EXPLANATION OF THE FAILING FUNCTIOR,

6,3 CRUSES
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THESE TEST PROGRAMS ARE NOT HARDWARE ORTENTED, AND AS SUCH IT
15 NOT POSSIBLE TO CALL OUT PARTICULAR HARDWARE AREAS AND
MODULES RELATING TO A GIVEN FUNCTIONAL FAILURE, HARDWARE
DIAGNOSIS FOP A PARTICULAR MACHINE MUST BE DONE USING THE
APEPOPRIATE FNGINEERING ROM FLOWS AND PRINTS, ALONG WITH THE
KNOWN FUNCTIONAL FERRPORS (AS DETFCTED BY THF PROGRAMS), THIS
1s THE TINTENT UNPER WHICH THESE INSTRUCTION TESTS wERFE
DESTGNEDR AND CODED,

RESTRICTIONS

STARTING

THE PROGHAM MUST BE STARTED AT LOCATION 204(8) ALWAYS,
OPLKATIONAL

THERE ARE NO OPFRATIONAL RFESTRICTIONS,

MISCELLANEQUS

EXECUTION TIME

M A R P N A e S e gy e e i A T A B e R Al W R U WD A O O W W TR W ey

AVERAGE EXECUTION TIME PER PASS

MODEL SHORTEST PASS LONGEST PASS
PDP=11/6% MICROCODE R:12@ 930
PDP=11/6%X W/FP11=F B»:115 5:15

e A e P A Y S A A P T AP A o e W A o e TR e R g W R AR T AR W e

TIMES SPECIFIED AS (MINUTES):(SECONDS)

SHOPTEST PASS ::1= PASS=t, NO ITERATIONS, USING:
SAR=(P04V¥R3) FOR PDpP-11/6X MICROCODE
SWR=(3p¥40A2) FOR FDP=11/6X W/FPli=E

LONGEST PASS ::= PASS>=2, 2009, ITFPATIONS/TFST, USING:

sWR={A@FA3) FOR PDP=11/6% MICROCODE
SWR={4@0p02) FOR FDP=11/6X W/FP11-E

STACK POINTER

THE STACK PGINTER IS SET TO 1180(R) AT THE STARI OF EACH PASS,
IF ALL IS OPFRATING CORRECTLY, IT SHOULD ALSO BE THIS VALUE AT
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THE START OF EACH TEST, AND AT THE END OF A& PASS,
POWER FAIL

THE TESTS MEY BE POWER FAILED AT ANY TIMF, SPURIONS ERROR
MESSAGES MAY OCCUR IF THE FAILURE OCCURRFD WHILE THE F_ P.U,
WAS EXECUTING A FUNCTION, AS NONE OF TTS PeGISTERS (FPS, Fi({,
FEA, ACCUMULATORS) ARE SAVED IN THE EVFNT OF A FOwER FARLILURE,
HOWEVFR, THESE MESSAGES SHOULD ONLY 0OCCUF ONCE (IF AT ALL)
IMMEDIATELY AFTER POWER IS5 RESTORED, WHEN POWER 1S RESTORLD,
"DOWER® IS TYPED ON THE CONSOLE AND EYECUTION CONTINUFRS WHERE
IT WwAS INTERRUPTED,

NOTE THAT THE "VOLATILE® SWITCH KEGISTEF CONTENTS ARE SAVED
AND RESTORFD FROM THE STACK IN A POWER FAIL SEQUENCE:
THEREFORE THE SWITCH REGISTER SETTINGS SHOULD NOT BE LOST OVER
A POWER FALL,

FROGRAM DESCRIPTION

ORGANIZATION

THESE PROGKAMS ARF ORGANIZED Bt5 MUCK AS POSSIBLE IN A
STRAIGHTFORWARD, LINFAR MANNER, THE MAIN BODY OF COPE 15
STRUCTURED AS FOLLOWS:

{1) TINITIALIZATION ROUTINE
- SETSs Up VECTURS, TYPES READER, ETC,
(z) “AIN BODY OF TFESTS
« INLIME TEST CODFE, INLINE TEST CALLS
(3) END OF PASS ROUTINE
= END OF PASS PRUCESSTING
(4) TEST SUBRCOUTINES
= SUBROUTTNES CONTAINING COMMON TEST CODE
{5) OVERHEAD ROUTINES
= SERVICE SUBROUTINES (TYPEQUT,ETC,)

WHEREVER FEASIBLE, COMMON SEC1UNS OF COLF FOF WIDFLY (SED
FUNCTIONS ARE CONDENSED INTO SURROUTINES TOQ CONSERVE “EMORY,
THIS INCLUDES NOT OMLY STANDARD SERVICE ROUTINES (SHCH AS
5COPE, FERFOR, AND ASCIT TYPEOUT), RUT ALSC TESTING ROUTINES
WHICH PERFORM VERY SIMILAR FUNCTIONS, THUS IN MANY CASES (THE
»ADNF® INSTRUCTION TESTING, FOR EXAMPLE) A SINGLE EBNADY OF CUDF
(2 SURROUTINE) 1§ USED TO PERFORM ALL THE FUNCTIQONAL TFSTS,
wITH A VAKIABLE PARAMETER LIST PASSED AT E£ACH CALL CNANTAINING
THE. DATA OPFRANDS AND EXPECTED RESULT FOR EACH INDIVIDUAL
TEST, THIS CONSTRUCTION FACILITATES THE ADDITION/DFRLETION OF
TESTS (s#0OULL THAT FVER BeE NECESSARY), AND AL SO GREAILY
CONSERVES MEMORY SPACE REQUIREMENTS WHEN A LARCE NUMBER OF
CALLS TO A GIVEN bODY OF CODE ARE REQUIRED,
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THE INDIVIDUAL TESTS WITHIN EACH ©ROGHAY HAVE ALSO BEEN
SEWUENCED IN A& PARTICULAR ORDEP TO FACILITATE THY DPETECTION
AND RESOLUTTON OF ERRORS AS QUICKLY As POSSTBLE, EACH OF THE
TESTS REGINS AS SIMPLY AS POSSIRLF, FIRST TESTING THE MOST
BASIC ELEMENTS, MURE COMPLEX ELEMENTS AKF TESTED AFTERWARDS,
EMPLOYING A PHILOSOPHY THAT THE SI“pLER THE TEST, THE BETTER
THE RFSOLUTION, ALL FUNCTIONS ARF EVENTUALLY T:STED, RUT
HOFEFULLY M0OST ERRORS WILL BE CAUGHT AND CORKRFECTED FARLY, A
MUCH MORE DETAILEDP ANALYSIS OF THE SEQUENCE OF TESTS PERFORMED
15 PRESENTED 1IN SECTION 9,2,

TEST DESCRIPTION

THIS DIAGNOSTIC CONTAINS TESTS FOR THF FLOATING POINT ‘*ADD-",
*SUR=*, "MUL=’, AND “DIVe* INSTRUCTIONS, ALL COMBINATIONS OF
THE SINGLE/DOUBLE, ROUND/TRUNCATE, AND OVEPFLOW=UNDERFLOW
INTERRUPTS ENARLED/DISABLED MODES ARF eMpLOYEDR, EACH TEST
GENERATES A PAIR QF RANDOM NUYMBER OPERANDS, THEN USES BOTR THE
HAKDWARE AND SOFTWARE POUTINES TO GEMERATE RAM ANSWER: wACH
SHOULD GENERATE THE SAME ANSWER (WITH A +/= | DEVIATION IN THE
"LSB" ALILOQWED), FLOATING ©POINT rLD="’, *ST=-", “CuP+", AND
STATUS INSTRUCTIONS ARE ALSO USED FQOrR MANIPULATTHNG THF
OFERAMDS AMD RESYLTS.

THE PURPOSE OF THFESE TESTS IS TO EXFRCISE BOTH THE DatTa PATH
ANL  CONTROL PORTIONS OF THE FLOATING POINT UNIT SELECTED FOR
TESTING wlTH AN *UNLIMITED” SUPPLY QF VARYIMG QOPERANDS, AS
MIGHT BE ENZOQUNTERED IN A USFR/ZAPPLICATION PROGRAM TYPE
ENVIRONMENT,

SUBRQUTINF ABSTRACTS
TRAPCATCHER

THF TRAPCATCHER IS A SERIES OF INSTRUCTIONS OCCUPYIMNG THE
INTERRUPT VECTOR AREA OF MEMURY, [IT COMSISTS OF THE SEQUENCE;

. WOPD 42 ;PC AFTER TRAP
MWORD @ 1PS AFTER TRAP

PLACED AT EACH VECTOKR ADDRESS IN LOCATIONS 4=776(R) OF MEMORY,
THE FIRST WORD OF EACH PAIR ("pC AFTER TRAP™) POINTS TN THE
SECOND WOFD, WHICH SEPVFS A DHAL PURPOSF AS
(1) THE NEw LOADER PS (ALL ZEROS), &ND (2) THE NFXT
INSTRUZTION TO EXECUTE (9=HALT),

WHFN THE PROGRAM IS EXECUTING, ANY wFQUIRED VFUTORS ARF SET UP
IN THE VFCTOR AREA wITH APPROPRIATE VALUES; THE OTHERS BEING
LEFT TN THE ®*TRAPCATCHER" STATE, THUS, 1F AN UNEXPECTED TRAP
EVER QOCCURS M THE MACHINF, IT wlLL BE CAUGHT, AKD THE MACHINE
SUBSEQUENTLY HALTED, DISPLAYING THE VECTOR 2DDRESS » pL1S FOUR
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» IN THE ADDRESS LIGHTS,
SCOPE ROUTINE ~ S$SCOPF

THE SCOPF, EQUTINE IS ENTERFD FROM THE FIRST INSTRUCTTON OF
EACH TEST IN THE PROGRAM, (NUTE THAT BY GEFINITION, A "TEST"
Wi1LL BE DESTGNATED AS THE SECTION OF CODE RFTWEEN TWO "SCOPE"
STATEMENTS,) THIS ROUTINE FROVIDES THE OVERHEAD CNDF, NECESSARY
T0 IMPLEMENT SEVERAL OF THE SWITCH REGISTER CONTROL OPTIONS,
UPON ENTRANCE TO A TEST, THE SCOPE STATEMFNT AT THE REGINNING
SETS P CFRTAIN LOCATIONS (SEF BFELOW) TO SPECIFY THE CURRENT
TEST NUMHBER AND LOOPING ADDRESS (FOR ITERAT1ONS), CONTROL IS
THEN PASSED TO THE ACTUAL TEsT CODE, PERFORMING THE DESTRED
TEST, UPON EXIT, THE SCOPE STATEMENT OF THE NEXT TEST IS
ENIERFD, WHICH DETERMINES WHETHER TO (1) Loop BACK TU THE
PREVIQUS TEST (EG, FOR ITERATIONS) OR (2) INITIALIZE FOR THE
NEXT TEST (AS DESCRIBED EARLIER, ABOVE],

ENTRANCE TO THE SCOPE ROUTINE IS VIA AN »"IOT*  TRAP CALL
TRROUGH LOCATION 2008}, (FROM THE SCOPE=I0OT EQUATE]),
DEPENDING UFQON THE SwITCH SETTINGS (8FE 5,22, CGDE 15 PRESENT
TO: LOAD THE FP11 MICRO BREAK RECISTER, 100P ON THE CURRENTLY
EXECUTING TEST, LOOP ON A SPECIFIC TEST, PERFORM ITERATIONS OF
EACH TEST, AND SET UPp ADDRESSES FOR POSSIBLE LNOPING ON
ERRORS, IMPORTANT VALUES USED IN THIS ROUUTINE AKE:

SMXCNT = MAXIMUM NUMBER OF ITERATIONS PFR TFST
(GENERALLY WILL BE 2000012))

$TSTNM = A COUNTFR INDICATING THE HWIIMRER {1~377(8)) OF
THE TEST CURRENTLY BEING FXECUTRD

sLPADP - CONTAINS THE ADDRESs TO WwHICH THE SCOPE
ROUTINE wILIL, LOOPp, [I¥ THE CURRENT TEST 13
REING LOOPED UPON

SLEFRR = CONTAINS THE ADDRESS TO WHICH THE E.RRUR
ROUTINE (SEE 9.3,3) WwILL LOOP, IF AN ERRUR
OCCURS AND THE LOOPING ON AN ERKOR OPTION IS
SPECIFIED IN THE SWITCHES, SE1 UP RY SCOPE,
GENERALLY WILL BE THE SAME AS SLPADR, ABROVE,

ERROK ROUTINE = sERROP

THE ERROR ROUTINE 1S ENTERED WHEN THE TEST CODE HAS DRETERWMINED
THAT AN EPROR HAS OCCURRED AS PART OF R TEST, TRROUGH NSE OF
THIS ROUTINE, THE TEST HAS B MFANS OF SIGNALIMG AN FRROR TO
THE 14526 QPERATOR/MONITUR; AND IMPLEMENTING THF,
CONTROL FUNCTIONS FOR HALTING JN ERROR, “ELL ON ERROR, AND
LOOPING ON ERROR, IN  ADUITION, THE EKROR KQOUTINFE Hrs THE
PROVISION TO TYPE OUT ON  THE OPERATNR"S CONSOLE A MESSAGE
BRIFFLY EXPLAINING THE ERROR, AND SOMF {F THE MOST PERTINENT
DATA VALUES TO HELP OIAGNOSE THE CAUSE (SFE SECTION &,2),

THE CALLING MECHANISM IS SIMILAR TO THAT EMPLOYED FOR THE
SCOPE ROUTINE (VIA A TRAP), EXCEPT IN THIS INSTANCE, THE "EMT®
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9,3.4

INSTRUCTION IS USED, TRAPPING THRQUGH LOCATION 3&(R), {NOTE
THE EQUATE ERFOR N=zEMT N), THE LOWER BYTE OF THFE ENMT
INSTRUCTION IS CAPABLE OF TRANSMITTING A NUMBER FROM a-377(8),
wHICH WILL H®RE TERMED THE T™ERROR TTFM NUMKEE_,"™ THIS NIUMBER
DETERMINES wHICH ERPOR MESSAGE, AND ASSOCIATED DATA VALUES
WILL BE TYpPED OUT WHEN A PARTICULAR ERROR I5 SIGNaLED, IF
TH1S NUMBER IS Z2ERO, JUST THE PC OF THE C(ALLING “ERROR"®
INSTRUCTION WILL BE TYPED, OTHERWISE, THE NUMBEF IS USED AS AN
INDEX THROUGH THE ERROR TABLE (SERPRTB) TO FIND TRE APPROPRIATE
VALUES TO TYPE ({SEE PROGRAM LISTING FOR FURTHER DETAILS),

IMPORTANT VALUES USED IN THIS ROUTINE APE:

EREGY® THRY EREGT = CONTENTS QF GENERAL REGISTERS RO
THEU R7 JUST BEFORF ERROR CALL

SERTTL = COMULATIVE NHUMBER OF FEFRRORS FNCOUNTERED TO
DATE

S$EKRPC = CONTAINS THE PC OF THF "ELRROR" INSTRUCTION
JUST EXECUTED

$LPERR - CONTAINS THE ADDRESS WHICH WILL B¥F LOOPED
UpON FOR THE ERROR LOOPING FACILITY

ERROR MESSAGE TYPEOUT ROUTINE = $TYPERK

THIS ROUTINE ($TYPERK ENTRY POINT) 15 CALLED BY THE ERROR
PROCESSING ROUTINE DESCRIBER IN ¢,3,3 ABOVF, 1TS PURDOSE IS
T0 IMPLEMENT THF FPROR MESSAGE/DATA VALUE EHRROR TYPEOUT
FACILITY, THE SUBRCUTINE WILL, GIVEN THF 1NDEXTING RYTE EFROM
THE ERROR CALL INSTRUCTIGN, PTCK P THE CORRECT ERROf MESSAGE
VECTOR FPOM SERRTE (ERRCR TABLE)}, AND TYPE OUT THE ERKOR
MESSAGE, DATA HEADER, AND DATA VALUES ON THE CONSOLE,

TYPE ROUTINE = $TYPE

THIS ROUTINE 15 THE STANDARD SYSTEM TYPEQUT ROUTINE ForR ASCII
SINGLE~CHARACTER=-PER=BYTE STRINGS, IT 1S CALLED THROUGH A
TRAP TNSTRUCTION WITH THE NEXT WORD CONTAINING THE ADDRESS OF
THE FIRST CHARACTER IN THE STRING, TYPING TERMINATES WHEW AN
ALL-Z2FrO BYTE IS FOUND, HORIZONTAL TAB STOQPS AKF  ALSO
AUTOMATICRAELY PLACEL,

OCTAL NUMBER TYPE FROUTINE = §TYPOC

THIS ROUTINE CONVERTS THE TOP NUMBER oN THE STACk TO & 6-DIGIT
QCTAL REPRESFNTATION, AMD TYPES IT ON THE CONSOLE usSIwi THE
TYPE ROUTINE $TYPE, SEE LISTING FOR OpTIONS AND FURTHER
DETAILS,

POWER UP BAND DOWN ROUTINES = SPWRUP AND SPWRDM
THESE TIwW0 ROUTINES ARE ENTERED FOR THE POWFR UF  AND DOWN

CONDITIONS, FRESPECTIVELY, THE POWER DOWN ROUTINE ($PWRDN)
SAVES THE GENERAL REGISTERS AND STACK POINWTEK, THE ©POWER UP
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10,

10,1

18,2

1@,3

ROUTINE (S$PWRUPY CORPESPONDINGLY RESTNRES THE REGISTERS, STACK
POIMTIER, AND TIPES THE MESSAGE "POWER"™ wHEN FOWER 15 PESTORFD,
THE VOLATILE INTERNAL SWITCH REGISTER IS ALSO SAVED/RESTOFED
BY THIS ROUTIME,

END OF PASS ROUTINE - sEOQOP

THE END OF PASS ROUTINE CQUNTS THE NUMBER OF FASSES PERFORMED,
DINGS THE BELL/TYPES A MESSAGE (IF ENABLED), SETS/CLEARS THE
T=BIT (IF ENARLED), AND ALSO INTERFACFS TO 'THE MONTITOR, IF

PRESENT, IT ALSC OPTIONALLY LOOPS FOF A NUWBER QOF SURFASSES
BEFOKE SIGNALLING AN END OF PASS CONDITTONM,

ACT/APT/XXDP

ACT COMPATIEILJITY

THIS PROGRAM WILL FUN UNDER THE ACT SYSTFM™,
APT COMPATIBILITY

TH1S PROGRAM «JLL PUN UNDER THE APT SYSTEY MONITOR, ALL
NECESSARY SOFTwARE COMMUNICATION HOOXs APF PRESEMT,

XX0p COMPRTIBILITY

FOR XXDP MFDIA COMPATIBILITY, THE TOP 2K WCFDS OF THE 16K wORD
MINIMUM MEMOKY AREA ARE NOT DISTURBED DHRING FXFCUTION,
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DQFPDOB.P1I

13
3
1613
172
175
186
209
256
283
429
514
522
656
7213
791
B4G
9a7
9ut
1059
1124
1182
1254
132¢
1376
1434
1527
584
1645
1727
1775
1845
19¢1
1958
20131
21vEB
21679
2?23
2439
2169
24137
25¢7
2589
2657
2734
2R 7
2074
2941
1gie
3d89
3178
3znd
ER I3
3iv9
3511
3523
I5ARs

B4=MAY=TT 17230

Ad=MAY=TT
TABLE OF CONTFNTS

19:18

OPERATIONAL SWITCH SETTINGS

BASIC DEFINITIONS

TRAP CATCHEK
STARTING ADRDKRESS(ES)
RCT1t HOO¥S
APT PARAMETER BLOCK
COMMON TAGS
AFT MALILBOX-ETABLE
ERROR POINTER TABLE
PROGRAM DEFINED COMMON TAGS
START QF PASS ROUTINE
INITIALIZE THE COMMON TAGS

T1
T2
T3
T4
TS
T6
T
Tt
T11
T12
T3
Tt4
TtS
Tto
T17?
T2¢
T21
T22
T23
T24
T25
T?26
127
TG
T3i
132
T33
EE]
T3%
T36
Ti7
Tan
T4y
T42
T43
Ta44q
T45
T46

S'b PASS END
ENUG OF PASS ROUTINK

EXERCISE
EXEKCISF
EXERCISE
EXERCISE
EXERPCISE
EXERCTSE
EXFRCISF
EXERCTSE
EXFRCISE
EXERCISE
EXERCISE
EXEFCISE
EXFPCISE
EXEFCTSE
EXERCISE
EXEFCISE
EXEKCISE
EXFRCISF
EXERCISE
EXERCISE
EXEKCTSE
EXERCISE
EXERCTSE
EXEPCTSE
EXERCISE
EXERCISF
EXERCTSE
EXERCTSE
EXERCISE
EXEFCISE
EXERCTISE
EXERCISE
EXERCISE
EXERCISE
EXFFCISE
EXELCISE
ADDF,;
ADDD,

SUBF,
SUBD,
CONTROUL

ADDF ,
ADDD,
ADDF,
ADDF,
ADDF,
ADDD,
SURF,
suURD,
SURF,
SUBD,
SUBE,
suan,
SUBF,
sURL,
MULF,
MULD,
MULF,
MULD,
MULF,
MULD ,
MULE,
MyLL,
PIVF,
DIVD,
DIVF,
nIvE,
DIVF,
DIVD,
DIVF,
DIVD,
DIVF,
nIvD,
DIVE,
oI1vD,

MULF,
MITLD,

ALL INTERRUPTS ON, ROUNDING MODE

ALL INTEPRUPTS ON, ROUNDING MODE

OVERFLOW AND UNDFRFLOw INTFRRUPTS
OVERFLOW AND UNDERFLOW INYERRUPTS
ALL INTERRUPTS ON, TRUNCATE MCDE

ALL, INTERKVPTS DN, TRUNCATE MODE

OVFRFLOW AND UNDFRFLOW INTFRRUPTS
OVERFLOW AND UNDFRFLQOW INTFRRUPTS
ALL INTEPRUPTS ON, ROUNDIWNG MODE

ALL TNTERKUPTS ON, ROUNDTHNG MODE

GVERFLOW AND UNDFRFLOW INTERFUPTS
OVERFLOW ANU UMDERFLCw INTERRUPTS
ALL INTERRUPTS OMN, THRUNCATE MODE

ALL INTERRUPTS ON, TRUNCATE MODE

OVERFLOW ANU UNDERFLOW INTERKRUPTS
OVERFLOW AND UNDERFLOW INTEREUPTS
ALL TINTERRUPTS ON, KOUNDING MQDE

ALL TNTERRUPTS ON, ROUMDING MODE

OVERFLOW AND UNDERFLOwW INTFRPUPTS
OVERFLOW AND UMDFRFLOW INTERRUPTS
ALL INTERRUPTS 0N, TRUNCATE MODE

ALL INTERRUPTS OM, TKRUMCATE MODE

OVFERFLOW AND UNDERFLOW INTERRUPTS
OVERFLOW AND UNDERFLOW INTERKUPTS
ALL INTERKUFTS ON, HOUNDING MODE

ALL TNTERKUPTS OMh, ROUNDING MODE

OVFRFLOW AND UNDERFLOW INTFRRUPTS
OVERFLOW AND UNDERFLOW INTERKHUPTS
ALL INTERRUPTS ONM, TRUMCATE MODE

ALT, TNTERRUPTS ON, TRUMCATE MODE

OVERFLOW AND UNDERFLOwW INTEREUPTS
OVERFLOW AND UNDFRELOW INTERPUPRTS
INTERMUPT DISARLE SET,
INTERRUPT OlSARLE SET,
INTERRUPT DISARLE SFET,
INTERRUPT DISAKLE SET,
DIVF EXERCISEF

LIVD EXFRCISEPR

(MCDIFIED SYSMAC)

STATISTICE TYPEOUT SURROUTINE
Frp TRAP CATCHER

HANOQY HUMBRER GFNFRATOR

POLIsH EXPFESSION ROUTINES

0OFF,
UFF,

OFF,
OFF,

OKF¥,
OFF,

OFF,
aFF,

0FF,
0FF,

OFF,
OFF,

OFF,
0EF,

0FF,
OFF,

ROUNDING MODE
ROUNDING MODE
TRUNCATE MOGDE
TRUNCATE MODE

ROUNDING
ROUNDING

TRUNCATE
TRUNCATE

ROUNDING
RGUNDING

TRUNCATE
THUNCATE

ROUNDING
ROUNDING

TRUNCATE
TRUNCATF

KROTUINDING
ROUNDTING

THRUNCATE
TRUNCATF

MODE
MODE

MODE
MOLE

MODE
MODE

MODE
MODE

MOULE
MODE

HODE
4ODE

MObE
MOUE

MODE
MODE
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DQFPDB,P11 B1=MAY=T7 17334 TABLE OF CONTENTS
3649 FLOATING POINT SOFTWARE ROUTINES
4532 SCOPE HANDLER ROUTINE
4596 ERROR HANDLER ROUTINE
4659 ERROR MESSAGE TYPEOUT ROUTINE (MODJIFIED SYSMAC)
1743 TYPE ROUTINE
4823 APT COMMUNICATIONS ROUTIKE
4889 BIMARY TO OCTAL (ASCII) AND TYPE
4957 TRAP DECODER
4989 TRAP TABLE
49914 POWER DOWN AND UP ROUTINES

5241 ERROR MESSAGES, DATA HEADERS, DATA VECTOKS, OPLRAND VECTORS, ETC
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DRFFDA, P11

WO @D AN -

Bq=MAT=7] 17730

281192

[ ELTER)
rASA12
epaals
|10 1
173176

17717174
177772
17757
177578

Idoedd
poRdal
FLELF.}]
L LELT D]
poEdRs
LLELEL)
[ L0

JTITLE  FRU RDD/SURAMITL/RLY RAMDOM LXER
;sCOPYRTGHT (L) 1976

JSDIGITAL EGUIPMENT CORP.

$#MAYNARD, MRES, B175a

]‘

3*PROGRAM BY DONALD NORTH

*

FMTHIS PAGGRAM WAS ASSEMBLED USING THE POP=1) MRINDEC SYSMAC
sAPACKAGE (MAINDEC=11=DZGAC=C1), JAN 13, 1577,

;e

H
WSBTTL OPERATICNAL SWITCH SETTINGS

e SWITCH OCTAL USE

g -wwm— - ErEASp AR SAS RS-

i 15 1AARE D HALT 0O ERROR

12 14 qinpan LOOP ON CHHRENTLY EXECUTING TEST

Had 13 d2d84a INKIBLT ERROR TYREOUTS

i 12 fi1adea INHIBIT STATUS TYPEOUTS

1 11 AA4DER IHHIBIT ITEHATIONS

it 10 vaAARy ¢eBELL OH BPASS EMD

1 LU L 1=BELL ON ERROR

1 ° HATHRA LOUP ON ERROR

e B BEp4Bn LOCP ON TEST NUMBER IN "SLPTST*

- 1 YARBEA waTEST HFP/WFP ALTERNATELY EACH PASS
I 2eBany 1=TEST ONLY UNIT SPECIFIED IN SHcpd>
e 5] pRARaz pasELECT HEP, IF SW<eys=1

13 AARARY I*SELECT WFE, IF Sn<dir=i

LEETTL  BASIC DEFINITTONS

7alNITIAL ADCRESS OF THE STACK PQINTER ess 1109 sus
STACK= 1le#

JEQUIV EMI.ERROR 3:BASIC DEFINITION OF ERRCR CALL
ZEQUTY¥ IDT,S5COFFE 3sBASIC DEFINITION OF SCOPE CALL

r#MISCELLANEQDS DFFTNITIONS
HT= 1 J13CODE FOR HORLEZODNTRL TAR

LF= 12 F1CODE FOR LINE EEED

CRx 15 $1CNDE FOR CTARATAGE RETURM

CRLF= e +1CODE FOR CRRRIAGE RETURM-LINE FEED
PS5z 177776 7 rPROCESEQR STATOS WORD

LEQUIY¥Y PS,PSW

STELMT= 1777114 118TACK LINMIT MEGISTER

FIRCE 11712 1 PROGRAM INTERRUBT REQUEST REGISTER
DSWRE 11757R Tt HNRDWARE SeITCH HEGISTER

CRISP= 17757 FIHARDWAKE PISPLAY FRGISTER
r#GENERAL PURPOSE REGISTER DEFINITIONS

RPx L 3] t1GENERAL REGISTER

Ri=x Al 71 GENERAL REGISTER

K= LT $ IGENFRAL REGISTER

Rix %1 J1GENFERAL REGISTER

Riw L1} 1y GENERAL WFLISTER

LT L 1] t $GENERAL REGISTER

R&zm L 13 1 :GERERAL REGISTER

FPU ADD/SUB/MUL/DIY RANDOM LXER MACYLY 27(i1AP&] AM=MAY=T7 14ri18 FAGE

poFFDB.F11

5
58

BA-MAY+TT 17330

pA2OET
BUA A6
paBOB]

paRddd
LR
pa@1pQ
L RR Y
oL
[.LT.FET.]
REBIRG
:LLEEY]

1ep2na
LA 1
Pl0dad
pIgBa2
padaad
Dazdan
anldaw
BARRA
LLLF L
LELAN -1
|- LELE T
L
eda@1e
sBedd
pudad L )
fRedal

100z
pigaad
[ }I 211
plaeps
[ LEL.J.I']
»o2808
pR1080
pan4ne
paARZDE
[ TLITE
[T IT ]
poeaze
poda12

BASIC DEFINITIONS

7= LE 1+ GENERAL KEGISTER
SF=x L 1] 1:5TACK POIRTER
PCE LY 1:PROGRAM COUNTER
J#PRIOATTY LEVEL DEFINITIONS

Fhréx ? PIPRIONITY LEVEL @
Friz @ TAPRIORITY LEVEL 1
FRix 198 1 1ERIOFLTY LEVEL 2
PRIx 140 JIPRIQRITY LE¥EL 3
PR4x 209 t+PHIQRITY LEVEL 4
PRSE 249 )sPRIORITY LEVEL 5
PRbY L) 1:PRIGRITY LEYEL &
FRI= EEL) rtPRINRITY LEVEL 7

;*"S5WITCH REGTSTER™ SWITCH DEFINITIONS
EW1ST 1dapan
ELREL] ARBRE
aWl3= Pl 1)
GH]2x 106pg
SWiix 4/an
Swlprc Pl
SW@Gx |raa
EwW@EE ET-L
Swglw ine
SWdbx 190

SWids= L
LTS Fi.l
SWR3x 14
SWelx 4
ELLE 2
SH@Be 1

LJEQUIY  SHG9, 5WE
LEQUIY  SWdR,SWE
LEQUIY SWeT,5W7
JEQUIV  5WPE, BWE
LEQUIV SWAS5,5W%
LEQUIY 5Wa+e,5hd
LEQUIY SWA3, SR3
JEUULY SW32, 5w2
JEQUIV  BWP1,5W1
JEQUIY  SW80, 5K

$#DATA BIT DEFINITIONS (@TTWd TO BITLIS)
8ITiSx ooy
BIT14z  42u0p
BIT13x 29002
BIT1I}s JReR@
BITiix 4902
BITige QROR
BITA9= 1388
BIT@Ex 4249
Bl1T#7a 2@
BITR6w 10R

RITRSx 49
BIToax 28
BITE3=z 3@

S5EQ @803

SEQ 3asd
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DQFFDE,. P11 De=MAY=17 17730 BASIC DEFINITIONS

11} LELEST BITaiz 4

114 pedBae BIT¢ix 2

115 adaval BITOBz

116 LEQUIY  BITA9,BIT?

nr LEQUIY ABIT48,BITH

118 JEQUIY BIT@7,BITY

119 LEOUIV BITAG,BITE

128 JEQUIY RITES,BITS

i1 JEQUIY BIT@4,BITH

122 LEQUIY BITRI,BITI

123 LEQUIVY BITAZ,BITZ

124 LEQUIY¥ B1T#1.BIT]

115 LEQUIY BITRW,B1TE

116

127 1#BASIC “CFU* TRAP VELCTOR ADDRESSES

128 L. LT ERRYEC= 4 7:TIME OUT AND OTHLR ERRORS

129 LELE:E L] RESVECT 14 t3RESERYED AND ILLEGAL INSTROCTIGNS
11 gEaP14 TEITVECES A $17T" BIT

31 (IR R TRTVE:® 14 11 TRACE TRAP

112 Beao14 BPTYECw t4 11 BRERMEBOINT THAR {BPT)

133 L E1FE] IOTYECE 28 P 1 INPUT/OUTPUT THAP (IOT) seSCOPE=#
13 LI'EFEY PERYECZ 24 11FOHER FAIL

115 LEETRT . EMTYEC= 39 $1EMOLATOR TRAP (EMT) #wERRORw#
116 FECLER] TRAPVECE34 JI"TRAP" YRAP

137 LIEELY TKYEC= 6@ 2:1TT{ KEYBOARD VECTOM

[ 1] LILET-LEY TPVECE o 31 TTY PRINIER YECTDE

139 BRE2YR PIROYEC=240 $ JERUGRAN IHTIERRURT rEguesf veCTow
144

143 1eMED INSTR COUODES

143 ateede KED= BTuban 31 DpCODE

L43

L4 LI L FWHAMTZ @22 IREAD WHAM]

145

145 FLARE] RFLAGE 344 sREAD FLAGS

47 'LERRY WFLAG= 144 sWRITE FLAGE

148

143 r#FLOATING POINT INTERRURT YECLTOR

154 Feaz44 FPEYEC: Z44

151

152 #FLOATING POINT REGLSTER OQEFINITIONS

153 #BARED ACYxn LT

154 sl ACL= L}

155 PapaAR2 AC2= %2

156 .LIEEE) AC3x 11

157 [-LET:EE AC4=m L1

154 [ L1011 ACS= L&)

159

164

161

::: +SBTTL TRAP CATCHER

164 LLILUL] T

165 jeALL UNUSED LOCATIONS FROM & -~ 776 CONTATH & " +2jHALT"
166 1#S5EQUENCF TO CATCH ILLEGAL TRAPS AHD I[NWTERRUPTS

167 t#LOCKTTON @ COMTAINS @ TQ CATCH IMPROPERLY LOACEG “ECTORS
166 LEERRE] SE1TR

FBU ADO/SUB/MUL/DLY RANDOM EXER WMACYLL 27(18AE} @4-MAY-17 14118 PBAGE 5 sFu dafs
DGFPDR,PL1 Ag=MAY =TT 17136 TRAP CATCHER
169 RABLTA AR DISPREG: .WORD @ +150FTWARF DLISPLAY REGISTER
110 dABLTe  @oedadn SWREG: JHORD @ 12 SOFTWRRE SWITCH REGISTER
174 LEBTTL STARTING ADDRAESE(ES)
372 SRDIPE  ArG13T  REIRBN JHE @aSTART 3 ;JUMPE TQO STARTING ADDRESS UF FROGHAM
1713
174 LABTTL  RCT11 HOOKS
11%
1718 ;;IlIQIGIQJi'llll!llIlllllc'lIDQ.I.‘Gll!l.QI!I.I!.QIOI!I!I']'.C‘!
177 THOOKS REQUIRED BY AT
178 erRlad esvPCa, :SAVE PC
179 poRdde Il
192 B2DA4s  BI21D6 SENDAT +13)SET LOC.46 TO ADDRESS OF $ENDAD IN .SFUP
181 BIReS 7 ~=x52
162 @@eRSl  ABROAd0 NORD [} $12)SET LOC,52 TD 1ERO
183 .LEFLL] +EESVPD ;4 RESTORE PC
184 [.EaN-1 I =100
195 LSHTTL APT FRRAMETER BLOCK
186
187 ;|iGdQiIill.llbll.}l‘UIllll'll.ilil&lll'l'iil&l.ll'llllil"!lllll
188 3SET LOCATIONS 24 AND 44 AS HEGUIRED FOR afT
a9 ;|IGll!llQIil'llI'I'Cll!lliidilll&lllllilh.ldlllli'l!-llll’l..&ll
L5d LERR-1 1) 11N 118AYE CURRERT LOCATION
191 FL LR ] x4 y:5ET POWER FAIL TO POLNT T0 START OF PROGEAM
192 42¥024 AeE1de 709 rsFOR APT START UP
193 oo X4 4 $rPOINT TO APT INDIRECT ADDHESS PHTH,
194 BA0H44 AALDERD SABTHRR 73FPOINT TO APT HEADER BLOCK
195 @Hlaad L EY 3 rRESET LOCATION COUNTER
196 FIEMENS e e Ty P R A TR L LA L L L L bl bbb
137 SSETUR & PRAAMETER RLOCKE AS LEFINED [W THE aPT=PDF11 DTAGNUSTIC
198 $INTERFRACE SPEC,
149
260 @adlede FAPTHD!
281 21423 BRAAAD SHIBTS51 . WORD # p1T%0 HIGH BITS OF 18 BIT MAILBOX ADDF .,
Wl edles2 pR17el BREADR: .WOHD suhIL 1 rADDRESS OF APT MAILBQX (BITS B-1%)
181 edleat pReRil $TETMy WORD e, :tRUN TIM OF LONGEST TEST
ed pOLBBE  JIRRSS #PASTY: LWORD 45, 3 tRUN TIME IN REC3, OF 5T PAsS GH | UNIT (aUTCKE YERLIFYD
0% #3IQLA ARREDY BUNITM: LWORD ] 37RUDITIONAL RUN TIME (SECS) OF & PASS FOR EACH ADUITIGNAL UNTT

796 OB1#12  AEed14 L WORD GETEND=$MRIL/2 3;LEMGTH MAILAON=ETABLE(WORDS)
LA
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COMHON TAGS

EOFFDE P11

208
e
212
211
212
213
214
215
HT
nt
218
719
128

F41:]
247
148
249
52

252
53
5
5%
256
157
2548
259
260
%1
162
263

FPU ADDsSUBFMULsDIY RANDON EXER MACTLY 27(LP26)

| FART-T]

Ja1iea
dailp2
Fatled
MILIRG
ariLe
A31112
LEIREE
831116
d311z¢
231422
od1124
Be1126
LR EL ]
w13z
1134
3136
LUIS AT
CEIREYY
LUIR R ¥4

[ TIRRLE
Palltb
[-LENET
BaI152
231154
dd1158
1169
LLERE ¥4
LIERY ¥
PiI164
ed16%
[ LIRS 1)
paiL1ta
#1172
B3131%e
aLT?
Foiivg

LU ¥
paAL2B2
paLla4
31206
relilp

DOFPDB,P11

264
165
266
267
269
269
274
M
272
213
74
275
276
i1
78
279
0@
Lk

aaL N2
waLile
Bsdiile
palize
e31222
#1222
31223
Bd1224
LEAR-¥1
pA1230

¥a1z232

4=-FAY =TT 17g3R

asiige

dBedad
Bddopad
nedeasd
pAZasy
Ba3a P2
popopn
goaepy
gR2apd
podapl
LIRS
LU
@agopa
LD
[.T.LLET
PANRAA
LT

a2

Raa
UL

177157@
177579
LI EEE
177562
111562
177564
171566
L]
ag2
12
daa
BaBaR3
rEEIRA
tT768T ABRITT
T}
215
PeIT12

[LELL L]
PadaRd
BIRARY
Ll T-1 0]

Gd=MAY=T7 17234

ddEae
Lo b L]
Sud020
BUERRD

paa
Bga
ABIROR
2a30aa
BARADA

J4=-MA

=77 1@l

+SETTL  COMMON TACS

JTER RN AR N

FAGE & SEQ naal

1%THIS TABLE CONTAJINS VARIOUS
1*USED IN THE FROGRAM,

BCMTAGE

«El1lD8

LAELELELLLELE LI LA EL LT Ls T}

COMMON STORAGE LOCRTLIONS

}15TART DF COMNON TAGS

$]===w=ETART OF CLEAR COMKON TAGS==w==

FTSTHN)
SERFLG!
RICNT:

SLEADR:
WLPERFL
SERTIL:
S1TEMAR}
JERMAK L
$ERRPCy
SGDADR:
SBOADR:
LGDDATE
SBDNAT:

SAUTOB:
EINTAG:

«WORD
«WORD
L HORD
LHORD
<HWORAD
« WORD
. WORD
o WORD
»HORD
- WORD
L WORD
LJHORD
+WORD
+WORD
LHORD
JHORD
BYTF
BYITE
«WRRD

j7umvanEND OF

Shfts
DISPLAY
SLPTST?
$TKSy
$TKB1
TPS}
$TPB:
$MULL:
Er1LLS?:
§FILLC:
1TPFLG:
ETIMES?

JWORD
JWORD
«WORD
171569
1775672
11564
177566
-BYTE
LBYTE
+BYTE
~BYTE
@

RESCAPE ¢

§BELL:
NOUES:
1CRLK;
$LFy

JAECTZ
JASCLT
LASCIT
LASCIZ

FETERERTCASAAI-IRRET TS DD

$:CONTAING THF TEST WOMBER
CONTAINSG ERRUR FLAG

CONTAINS SUBTEST ITERATION COUNT
;$CONTAINS SCOPE LOCP ADDRESS
+3CONTAINS SCOPE RETURM FOR ERRORS
+3CONTRINS TOTAL ERPORS DETECTED
7:CONTATHS ITEM CONTROL BYTE

:;CUNIAlNS MAX, ERRORS PER TEST
$1COMTAINS BC OF LAST GERROR INSTRUCTLON
;:CONTAINS ADDRESS UF *GOOD" DATA
:7CONTAINS ADDRESS OF “BA0® DATA
$:CONTAING “GOGD* DATR

;;CONTAINS "BAD® DATA

) IRESERYED-=NOT TO BE USED

FIAUTOMATIC WODE InUDICATOR
7i INTERRUPT MODE INDICATOR

CLFEAR COMMON TAGE+mww=

LRl R -]
e

s tAMDPESE OF SWITCH REGISTER

: :MDORESS OF DISPLAY REGISTER

;ICONTALNS TEST NUMBER TO LOCGE UEON

$7iTTY KBD STRTUS

;1 TTY KBD BUFFER

;:1TY PRINTFR STATUS REG, AMDBRESS

:rTTY PRINTER BUFFER REG. ADURESS

s tCONTAINS NULL CHARACTEK FOR FILLS
$7CONTAINS a1 OF FILLER CHARACTERS RLUUIRED
FrENSERT FILL CHARS, RFTER R "LINE FEEG”
t1*TERMINAL AVAILABLE® FLAG (BIT<@72>za=YES)
73MAX, RUMBER OF ITERATIONE

;s ESCAPE ON ERROR ADDRESS

€2BTHCITI>CITT> 3 CODE FOR RELL

1
£15>
€11

FICULSTION MARK
;1CARRIAGE RETURN
ssLINE FEED

A AL L LSRR S Al Sty sy e R P Ty E Y F Ry Sy P T e Y ")
+SBTTL  APT MAILRDA=ETARLE

IARS RS LI LA RLE LIRS R T i LT T e L e e T Y

+EVEN
SMAIL| $1APT MAILBOX
¥MECTY: WORD AMEGTY pyMESSAGE TYPF CGDE
SFATAL: HORD  AFATAT  ;:FATAL ERRQR NUMBER
STESTN: ,WORD ATESTH 3 TEST MUMBER
BPASEY L WORD  APASS  11FASS COUNT
A4=KAY¥=17 1RL118 FAGE 7 sEa pape
AET MAILBOX-ETABLF
SDEYCT: ,WORD ADEYCT paDEVICE CQUNT
BUNIT: LWOFD  AUNIT #1170 UNIT NUMBEP
$MEGADE WORD AMSGAR  rzMESSAGE ADDRESS
§MSCLG: LWORD AMSGLG 5 MESSAGE LENGTH
SETAHLE: 13APT ENYIKGHMENT TABLE
BENY +RYTE AEHKY FIENVIRONHENT BYTE
SENYM; L BYTE  MENVM  s3ENVIRONHENT MODE BITS
ESWREGT WORD ASWPEG  r:MPT SWITCH REGISTER
$USWR: ,WORD ATIBWP 1rUSER SWITCHES
ECFUOP: WORD ACPIOP  33CPU TYPE,OPTINNS
L] BITS 15=31=CPU TYPE
il 11404281, 11/053RZ, 1) 72@=03, 11 F40=04, 11 /45205
T 11/7A=R6, PDURAT  Qui1P
iv BI1T 1#=REAL, TIME CLOCK
L] BIT 9=FLOATIWG FOLINT PROCESSOR
I HIT OXMEMGRY MAWAGEMFNT
SETEND:
~MEXIT
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DOFPDB, P11

242
283
2084
285
786
187
284
709
799
291
792
293
294
793
296
297
298
199
194
a1

32
IR
g4
185
1aé
Ier
328
L)
e
ay

i

11

4
35
16
n?

ERL]

19

i13e
121

123
123
yad

2%

126
327

328

FEY ADD/SUB/HUL/DLY RANDOM EXER
CQrpoB,. P11

338
3319
343
141
kL ¥
ELE]
ELL ]
s
146
141
348
149
152
351
352
153
3%

m
IT4
175
17§
171
38
314
LT
181
2
ELE]
384
185
ELLS
187
388

198
EES]
392
39}

Adi1332

133
ed1242
Bolld6
Bdt 54
1256
BR1264
Bd1272
Bd13ed
w1382
Bu1314d
m21316
21324

#2137k
#BLIIA
w1342
BdL 35D

#a1152
81360
#1366
#a13T4
1176
paL4a4
L7
paL42e
921422
o143
81416
[PITTT]
LIRETS
pI1453
p14G2
E31470
P21472
81580
[TILT.1
LI
#lSie
ea1524

Ba=MAY-T77
091532 BEROSA
ar154¢  PO0aRd
PR1542  @lides
#015%8 Q13622
LESE: T L1
B21564 BIE0ED
BALSESE BI2407
1574 831572
PS1602  depsan
A EL3  AdDEAY
#1617 BI2433
paie2e BREOED
ed1626 pdaRB2
wd1614  BEIDAA
#olide  BI2eR?
sd1644  poadRa
e@1652  Pd@2dAR
#2660 WRIGAA
21667 BITHIA
#pele7d DoFefe
galeTe  pAGRRe
eeilad poREAR
FE1TOE  PIT6SL
a3iT1d  dvewde
#a1722 Q23008
¥ei17i4  pREead
e21712 232672
AalT4d  PdRad
BI1T4E  QepRaR
*d1754  addeew
FEIRLT O X A RS ]
PEITEE  BAPDAN
#1172 pdadend
pgzuep PRORAH
po2apE  @I27134
[EFTITI L
PRI016  PRIEIN
eRI0Ze  PoPdpe
@dza2e  AILTHY
#2034 BI22eD
£32042 pBRRPRR
pa285¢ BP2AD
g31852 #ijeak
FATR6E  PRRBAD
fOINEE  pRRSID
#OZ0TH  pIRAXD
BATATE  PIIRII
£02104 @0R9RR
247112 PEBd0M
gdilza @Aepeen
egziz2  pliese
BH2139 ERABIRD

#ez13e

e3z5z4
pép2an
LRl
paada2
P12545
LLE) 1
plaRRP
agpfpd
CENELL
[ FLUT
naaa2a
apadpe

LT
[ETT T
eBaupd
LY ITET]

B32275
#331622
ELLE T
nyddag
LERFRL]
pINSTL
pogepd
B2HBA
p1313%
033622
Ll
sdooan
B12125%5
pIIETIL
pERARd
papaea
B3235%
LEX LN
srovep
erapad
8123355
#3131512

[ Ll

Biizud
aagade
agagnd

b
233304
pEBYRY
gapRd

LERFIL)
pogeag
ARy

pEpRRA
oA
eaenep

213210
213612
epgeduy

@33258
LEELT-1]
LT

plizia
#3632
pdoAgd

CEEYFELY
A331686
BYPORA

831274
X LE M
pdepd

AI1T%6
BliERE

17139
FIded

B3¥312ip
@33632
anadd

B#13256
B3160n
LIRS

f33354
ELEELLS
aaaeas

LEEFIL]
fravay
PaQaRY

R EY L]
AdPRaE
[LET T T ]

piized
PABAPA
LIPS

LXEFL L]
gaaped
Adede

LERFL-L
papadd
LT

213432
[ Ll
"y BaRy

A33433
peeaRd
BABGRR

$i3433
Lol
238008

#3433
gdodf
PRaARA

213431
gpgeRe
BARERAG

BII4T4
L1 oL
HEDARa

LEELEL]
PADILH
aapaan

LEXERE
poRdRa
:EHENE

L-ELEL T
PROARA
eagAgn

AI13514
pagdan
paeaen

@335ze
asaapa
23papad

BrI%14
[.LLLET]
apgran

233526
232908
araapa

231514
BRAAAMD
pABIPRA

013576
aBBHan

HRLY1L

anpasn

B13514
eRaRan
faadae

:EER¥ 1
PaRANS
pARABA

@33558
2AAAAN
agpdan

ERL L]
AIgAAN
PR

CRERRE]
Bagéan
HARSES

3313474
R P
AR E ¢

#33474
aguda
L.y

PI34TH
RARIRQ
paagRa

BIIT@I
po@una
pABEIA

A13%832
oeanea
2R3N

8335a2
aaadan
AAduid

3335082
- LLLJ1]
A2ddN

-KEELF]
@daadAde
dandBa

Ag=MAY=7? JR218 TFAGE @
EPSOR POINTER TABLE

.S5BTTL ERRQR FOINTER TABLE

$ERRTB

SEU 2089

s#THIE TABLE COWTRINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR,

J#THE INFORMATION I
s#LOCATTON 8ITEMB.

I#NOTEY ¢
jeNOTEZ:

EMVPR1z

Evy@di:

EMyPR3l

ENYaR4)

ERYWaS:

EFYAAGRE

EMVOBT:

EMyaioy

EHYQ11:

EMYP13:

2701808

EM

oH

br

oF

reNGTE:
.

:
LWDFD
JWORD

JWORD

LHWORD

. HOHD
L WORD
L WORD
L WORD
«WORD

HORD

ETEISE

5 OBTAINED BY USING THE INDEX NUWBER FOUND IN
THTS WUMRER INDICATES WHICH ITEW LN THE TABLE 15 PERTINENT,

IF SITEMS I5 @ THE ONLY PERTINENT DATA IS (BERKPL),
EACH ITEM IN THE TABLE CONTAINS 4 ROINTERS EAPLAIMED AS FOLLOWS:

131pOINTS IO THE ERRUR MESSAGE
J$PORINTS TU THE DATA HEARDER
rIPFOINTS TO THE DAtA

T1PCLNTS TO THE DATA FORMAT

ERADRE YECTOR TABLE (#FRRTBY HAS BEEN MODIFIER,

SEE $ERRTYF ROUTIKE FOR ITS STRUCTURE

EWJ,DHA,DTA W 2. PeReBaBal FADOF *
EMK,DHA,DTA,8,8,0,0,0,0,0 FSUBF *
EML,NHA,DTA,R,8,0,8,8,2,8 sMULF o«
BB 0 G B, B 8, 0,2 1 (UNUSEDR]

EME, UHB, DTD, LOF  HIF,¥,9,9,8,9 $ADOF -

EVE,DHC/DTEsLOD HID 8, 3,024, 0 rADDD *

EMF ,DHB,0TD,LOF,HIF,2,0,8,8,0 1 5UEF -

EMF,DHC,GTE,LOD, HIL,d,4,8,9,¢ ;508D =

EMG,DNB,DTD,LOF,HIF,#,2,8,8,8 IMyLF -

IMG,0HC,LTE,LOD,HID,@,@,0,0,8  1RWULD &

77 1ei1§ FAGE 9

EFROGE POINTER TAELE

EMYA1 32

EMYAl4:

EMVA1S

EMVOLE}

EMYRLT)

EMVH#ZAL

EMYRILT

EMy022%

EMYA211t

E¥Mvyaza:

ERYA25 L

EMYB 26!

EFVBZ1}

LHORD

JWORD

LHORD

L HORD

JWOHD

.WORD

JWURD

JWORD

LHORD

LWORD

L WORD

JWORD

LWORD

EMH,DHEB, BTy LOF  HIF A, B0, 2,0 DIVF »

EHK,DHC.DTE;LOD;HID,&,B,E,D.S joIve »

EM},DHO,OTF,2,9,8,8.8,8,9

EMM, DHA, DTA, A, 8,8, 8,0, 8,4 sDIYF =
EMN,OWA,DTA,2,@,8,2,8,8,0 P 1] *
EMO, DHA,OTA,H,8,4,08,08,8,8 r5UBD #
EM#,DHA,DTR, 2, ¢,0,0,0,8,8 1MULD .
EMGeDHA DTR B Pr @ drds0,0 j1oIve -
EMF,DHE,DTB,0,¢,0,0,0,4,0 JADOF  #
EMS,0HE, DTB, 8,8, 8,8,98,8,¢ 1 SUBF -
EMT,DHE,DTB, 8,8,0,0,0,8,3 JMULE L4
EMU, DHE.DTR, 8., ¥, 8,8, 0,4,8 sDIYVF »
EMY,DHE DTE @0, 0,0,9,9,9 $ADDD .

FPS ERRORS

HWESULT ERRURS

SEG ¢l

3 ILLEGML FPP TRAF

FPs ERRORS

FEC/FEA EHRORS



FPU ADD/SUB/MUL/DIY RANDOM EXFR MACY11 2T¢1A3&) B4-MAY=77 14318 PAGE 1@ SEQ d@11
DuFPDE P11 B4=MAYaTT 1713R ERROR POINTER TARLE

394 BB2144 020D

395 @246 DIILES #3I3433  AINTE?  EMYRIA: _WORD  EMw,DHEDTB:8:0,8.0,2,9r¢ PEUBD ¢

196 PAZIS4 BRABID ALPAUD 2ABARD

19T Ba167  BEEERD  AARRRR  BPROOY

J98 97179  PIADED

399  $A2172 BY3132 932433 A3I5e2 EMVAIL:  WORD EMI, DHE DTR; 0 @ 0,@,3,8,8 JNULD #

400 992299 QPRREF A¢ReBM  nEAden

4ol B22306  BAOIAG  PApRRE  BINARA

497 932214 prodsd

W33 ¥922te BRI1GT #3433 BIISOZ  EMyMI2r _wWQRD  EMY,OME.DTH,R,8.€,9,9,2,¢ IV =

@4 Ed22I4  BOBOBR Q2ARCRA @PAAAR

445 Ba22312 pledad BEG2BA  PRRAZS

406 @A1240 PHOERI

487

400 882247 SI21PI @II2Pe  $31I4T4 EMVQIIT _WORD  EMA,DHADTA, A @B 0, 3,0,8 :FeMODE EXERCISER * FE3

489 P3I2290 & oug

412 £222%6 #2002 200080  BANMOD

1ML 222264 Bea0@d

412 @a2266  @I2143  $3IZB4 PII4T4 EMYRI4T  WORD  EMD,OHA, DTN, P8, 8,0, 0,0,0 :0MgpE BRERCISER * ERROR

11 92274 2I30EA  AOAPPE  BPBVBY

A4 @A2347  BURAB0  BEREB2 ERGAAA

415 ew2da gadvad

a1

417 #2312 PI2VT5  @33224 Q@13SL4  EMYRIS: ,WORD  EMC,UMWB,LTD,UPIF,Up2F,QP3F,0PAT, OPSF,Op6F -4 JF=MOLL EXERC1SEW * HE
SULT

418 @p2Ie BI¥6AT @236h2  @23I662

419 e32326 QPIRGTZ AIITEZ RRINLZ

4@ 9323134 pAAPRD

471 222336 PI2FIT @I13256  HIIS2E ENMVAIAT WORD EMD, DHC,DTF, BR1D, OR20, QP30, 0P 4D, 0PSD, 0fp0, ¥ JO=MODE EXERCISER »

ERROR

432 282344 #IITZY QIITIE p1IVS?

423 ¢923%2 RI3THE  PlalBly BI421H

424 #37)62  PORERD

425
426
427
418 LSBTTL PRRGRAM DEFINED COMMON TAGS
°29 ;eWARLABLES
432 WB2362  RARPY FPa: JMORD @ +FPS S5TORFD HEKFE AFTER STFPS
+35  Q02365 POIRRR FECT JApRD @ ;FEC STORED HERE AFTER STST
32 A22lee RABRBY FLA: JWORD B ;FEA STORED HFRE AFTER STST
433 #2179 pagepe FPPOPC: WORD @ ;OLD PC SAYED HERE AFTER TRAF
34 PU23TZ  PROARS FPeOPE] WORD @ :O0LD PS5 SAVED HERE AFTER THAP
435 B93374  paBdAD FPPOSP: ,WORD @ +5P AFTER THAP
436 PA2)76  pEARAR EXPFEAI WORD @ FEXPECTED FE&
4317  poZAR2  #00BMR sFP&; JHORD @ $SUFTWARE FRS
439 82487 POLRR0 sFEC: JWORD @ ; SOFTwARE FEC
4319  @aZdvd  BEBLED SFEA JRORD @ ;SOFTWARE FEA
442 PA4B6  ROVARD  BOAQMY  BULRPRR  ANBY: JWORD D deMR sHARDWAME FLOATING POTNT ANSHWER
441 QA2414  pEANR0
412 @RZ4L6  PARABA  POAQABR  PPAAURA  ANSZ: LADED B8, FSOFTWARE FLOATEING FOINT ANSWER
443 07474 POBUPR
143 @PZ42b DTTOAS 184552 111734 LONUMY  _WORD P2730%, 1E4AS52,11173%,2A0555 JHANDOM EXERCISER OPERAND LONUM
145 pdT43L PPISSS
46 PAZ436 132337 165130 PWTEIST  HINUME ,wWORD 1#2337,106334,047025,22135) FRANDOM EXERCISER QPERAND HINGM
4T BIT404 B215%)
FRU ADD/SUEB/RIL/DIV RANDOM ENER MACYI1 2T(10@6) d4=HAY=77 18018 PAGE 11 SEL w12
DOFEDE, P11 FdaMAy=?] 17530 PRUGRAM DEE INFD COMMON TAGS
S48 EO2446 175463 AIRTIZ 109726 OP12 . HORD 3T546Y,Q3R712, 125726, 124064 §
449 FA24%4 1240064
450 EA2456 156637 BI2381  @TeTeY Opl: JHDRD 156697, A02361,4707a87 001010 H
451 P26 phI1IL
457 @AD2466 BAISHS 134261 @6JNSL OFd: CHORD  @AI5AN, 134261, 067451 ,A%252% TEXTRA RANDOM OPERANDS
453 @u2474 952525
£54  pPA24TH 1B2466 123456 111111 OP4: LJHORD  182486,1234%6,515111, 101818 H
455 Pe2S34 1d1p18
456 PAZSAE  ATELAY  PRDI46  PEPGSZ  OBS: JWORD @7E147,002346,060612,125252 H
45T wO2514 17%2%2
458  0d2516 DA4LAY 112480 {TTITT OPb: LHORD @e4180,117408,177777, 008086 H
459 BRI PRERAL
464
(LY ;aADDEL COUNTERS FOR TRACING WHFRE WE'YE BEEN
452 202526  PRREAD ADDOCKA:  LHORD @ *
461 #8250 dUQ4R2 ADDCYL  LWORD @ : L]
464 272532 pRegan ADDCZ:  LWORD @ ;Aep, B=p .
465 97514  pageew ADDC 3y JWORD 4 rhza, Be@ « FOR
465  W32536 pORLPR ADBCA;  LWORD @ ;MO SHIFT REUD *  ADD
467 SB2543  afaegs ADOCS)  JWORD B OVERT LU = RAND
468 PB2542 pABMED ADDCG:  LHORR @ ;OVERFLOW, ENABLEL *  SUATRACT
469 WeIS44 BYRPBY ADDCT:  LHWODRD e s UNUERFLONW .
4TR GA2546  mP@URD abDCA:  LHORE @ ; UNDEFFLOW, ENABLED =
71
472 PAISSH HARMOD FuLeB: L WDRC @ ;TOTAL WUMBER .
4731 221552  J3pwAd MULC1: G WORD ] ;AZH AND/OQF HZ@ -
474 #2554 PeAGPY MULCZy  LWORD s OVERFLOW * FOR
475 e375%6 PIAOAR HMULC3:  LWORD @ s OVERFLOW, ENABLER = MULTI¥LY
476 BAIS62  BABABE MULC4: L WORD a ; UNDERFLOW -
417 eA2567 BREARM MULCS: LWDRL @ ;UNDERFLOW, ENAELED -
418
479  BN2564  pyRRel PIVER: LWO0PD B ;TATAL NUMBER .
483 $d2366  pepAed oivel: LWORD R FNUM Red .
491 po?372 @v0OER PI¥C2: LWORD @ ;DEN Bza *» FOR
482 BJ2572 degesR pIv¥Cy: LWORD @ +OYERFLOW « DI¥1DNE
463 PITSTM BABNAR Di¥Ca: LWORD B sDYERFLOW, ENABLED -
484 PE2576 PR DIVCS: LWDREL B ; UNDERFLOW -
AR5 42602 @eddDd DIVEG:  LWORD @ sUNDERFLOW, ENABLED .
486
@7 :#REGTSTER CONTENTS, AT ERRUR, STOREC HERE
ARA PRIGAZ  DRRDDE EREGP: .WORD a
487 992604  puader EREG1: .WORD B
499 eA2035  @PPRRER EREG2y .WORD @
491  #al614 ABARID EREG3: LdURD @
492 32612 pesend ERELG4Y L WORD @
491 PH2614  RBIEY EREGE: .HOWD @
494 BO2616  PIORRY EREGCGL LWORD @
495 SE26In  RIRAdR EREGT: LWORD @
496
497 J#MESSAGES FOR BEGIN PROGRAM/START COF PASS

498 P22672 PBS015 Q05012 242115 BGNMESE JAECLI CCR*CLFXCLF>CLF>»"Mp=1]=DOFPD~"

499 Pazods  BIBASS Y6461 MERSQA

S0¢ PA836  BIQ120 BIHTO4

581 ©B2642 PB2T101 LASCI1 "B,"

92 palGA4  B2705%6 SASCIT T, WM

%43 Pe26A6 BA2120  GTLTI0 PIBAGY LASCTE  *PDP=11/6X F, P,U, ADD/SUB/MUL/DIV EXERC ISER"<CR><LF>
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LGFRDB, P11

su4
58%
ET-1
5o
598
99
1@
5114
532

#22654
#2662
pe26TY
PH2676
242704
932712
822720
w2723
B92730

A4=MAY=F7 1739

pizasy
piT123
edz104
PAGAST
PEILIL
a41522
o1 SR]

13
829123

uigile
17125
B51a5?
A4B12%
Bi2440
a51511

e
25812
aded43

LEIS R B

e21les
247440
241125
B4;857
. ZFLET]
5y Las

BEESR

FPU ADD/SUB/MUL/DTY RANDOM FXER MACY1Y

DoFPDB,P11

513
514
LIt
5t6
547
518
819
529
Sl
531
523
524
52%
526
527
520
529
530
531

549
558
551
w52
%53

555
356
57T
58
5%%
LT
561
562
561
564
6%
E1.13
567
568

[ LEE 1]

83 pay
[LLALLE
BpaIRRE
a9lat 2
LR R

L FEELFE:]
[ Er 1]
LEELER |
#3342
[EXT LT
LET:2T
833269
[\ TELE
PLEIT-L
LU
a2
@a3116
#AI174
Rg3132

"EEFRL]
PAILEA
PINT2
aaljén
LEESL-T]
@2117%4

pOILTE
PEEFLD]
PRI
0312086
ge3lnd
[ LEY S ¥

aa3ize
pgi332
oPlidd
LLEFL Y]
L LEFLT

#2315
BAI256

eLzTos
[La T
pI7786
BPLITH
B12786

811717
#InI7
e13717
aLz7i7
12737
BE2737
aLzry?
V27137
B13737
pasea?
easn3?
glinay
B12737
pInT

B137456
a1z73]
AL2TIT
52737
22?17
pe1e13

BBE4R]
B1I716
Adedd2
BiaIT3IT
ALETAT
alLzs3t

aes@3t
132737
paL4pd
#1237

B12737
BR581317

da=MAY=T7 17139

aa11aa
aai14dq
BIi1¥9

B27612
pEB3AR
BIBLSR
er@I4R
LERLEY:]
[ LLELE
@1161E
[.CERE ]
@328432
PRL16E
pay1Te
PRI
93124
132

pAPOR
PRI280
177510
177578
171717

PRIIRG
adplle
edell4
anpand

an1ie
aeazag

281224

B21256&
PERAZ4E

BpRadin
L bk ]
pERra2a
LT FF]
opeEla
L-LEE L]
epaRzd
PRUBZE
L]

ga1124a
2allis
12

FLEEEL)
RAL1A4
LA RE L]
175758

BAT1 44
LSRR

LIS ]

2A11 44

BRA 244

270106

e=MBiv

77 1AH1B PAGE {12

PROGHAM DEFINED COMMON TAGS

HWPAS]E

27{1005)

LASCIE

Ad=HAY=

<CH><LF**PASS #*

77 18118 PFAGE 13

START OF PASS ROUTINE

#SETTL

START OF PASS ROUTINE

R TR T L L L L L L Sehbuiiuah et dutud Sl
LI : ASSEMBLE ALL RELATIVE REFERENCES A5 ABSOLUTE

STARTY
+SBTTL
$:CLEAR

$1INITIALTIZE A T
MOy

~ENABL

YT LY r e R R T R L R R R LRI L el b Ll Al hdd

INITTALIZE THE COMBON TAGS
THE COMMDN TAGS (SCMTAG) ARER

NOV
CLF
CMP
BNE
Hoy

MO¥
MOV
HOY
HOY
HOY
noy
LId')
MOV
CLR
CLE
My
MOY
MmOy

ESCMTAGRE :+FIRST LOCATION TO BE CLEARED
(RE1+ T3CLERR MEMORY LOCATION
U5KR,RE §jDONE?

= ;7L00F BACK IF %D

$STACK, 8P $VSETUF THE STACK POINTEH

EW VYECTORS

#L5COPE, a1 10TYEC ;10T YECTOR FOR SCOPE ROUTINE
HI4Y, AETOTYEC+2 ;rLEVEL 7

ESERROP, BTEMTVEC :jEMT VECTOR FOR ERROR ROUTINE
#7143, 90EMTYEC+2 ;:LEVEL 7

#STRAP, NTRAPVED ;TRA® VECTCR FOR TRAP CALLS
1340, A4 TRAPYEC +2;LEVEL 7

ISPWEDN, APPRRAVED  pPUER FAILURE YECTOR
114p,#IPWRYEC+2 ::LEVEL 1

BENDPCT,$EORPCT ;1SETUR END=0OF=PROGRAM COUNTER

6TIHES $rINITIRLIZE NUMBER OF TTERATIOQNS
BESCAPE ;3CLEAR THE ESCAPE UM ERROR ADDRESS

11, BERMAX ;:ALLOW ONE EARDR PER TEST

I..8LPADR g+ INITIALIZE THE LOUF KDDRESS FOR &COPE
¥.¢5LPERR s 1SETUP THE ERROR LOOP AOORESS

;1512E FOR A MARDWMRE SWITCH REGISTER. TF NOT FNUND OR 1T 18
;7EQUAL TO A "=1", SETUP FOR A SOFTWARE SWITCH REGISTER.

[ XL
b563

E6E]

Lay ¥}

MOY
MOy
HOY
Moy
CHMP
BWE

RR

MOY
RTI
MY
nOY
MOV

CLR
BITB
BEQ
NOY

$SET UP
MOv
CLR

BIERRYEC, ={3P) ;:ShYE ERAQR VECTOR
E645, AFFRRYEC ;1SET UP ERROR VECTOR

#D5HR, SWR +35ETURE FOR A HARDWARE SWICH REGISTER

WODISP,NISRLAY  ;AND A HARDWARE CDISPLAY REGISTER

¥=1,88HR p3TRY TO REFERENCE HARDWARE SWR

133 rTEFANCHE IF NG TIMFOUT TRAP OCCURRED
;1AND  THE HARDWARE SWR IS5 NOT = =}

13 ; IBRANCH IF NO TIMEQUY

M558 [BP) $+:GET UP FOR TRAP PETUBN

FSWREG, SHR ;sPOINT TO SOFTWRRE SWR

PULSFREG, DISPLAY

(5¢)+, @RERRVEC  ;sRESTORE ERROR YECTOR

EPASS JICLEAR PASE COUNT

WAPTSIZE.SENVM 33 TEST USER SIZE UNDER APT

&7% #11E5,USE NOH=APT SW1TCH

U§SWHEG, EWR 1IN, USE APT SWLITCH REGISTER

FEP UNEXPECTED TRAP CATCHER = = » = = = = »
$FPPILT,AIFPPYEC INEW PC AT FPP TRAP
RIFPPYEC+2 tNEW PS AT FFP TRAP

SEQ 28113

SEQ w@14



FFU ADD/SURB/NUL/DIV RAHDDM EXER MACEL1 Z7(1°P6&}

DGFEOB , P11

569
514
511
572
571
574
575
576
517
578
579
548
581
582
583
584
SRY%
586
587
sap
589
592
591
593
591
594
395
596
557
598
599
642
621
687
[F'1}
aed
[T}
506
a7
686
629
519
5114
[F]
611
YR ]
615
E1t
617
It
(Y%
629
21
b32
h23
574

FPU ADD/SUB/AMUL/DIY RANDDM EXER MACYLY 27(Llode)

BH=Kri=T1? 17030

8903262 12700 RPOYSIS
#B3i66 PL2TE1  RBBBOTE
P27  ppsAlR

[LEFI I AR T H]

BB3IFTE  reddB1l  BO2622
8331107 BT66BE  @Ia22
2331326 #1270 BNMMIP
833312 AL

eAsIlY  laddd1l @93330
paYIT0 PEDESS

PUIIIT 18441 PEAITH
203326 0P5A

LEERETINN 101 L L
823336 BIP4B1  BEIASS
pAIT44  PIE1SG  PIIHAD
#3157 D@24 AS1L2ZA
@a3368 PATIPS B2PLZ4
P21366  MORRLZ

PA33ITA B25215 220052
PE3IIE PYIB4R  RIBTEW
poI4RE  P2P1BS  B4I1ER
Pa3412 BATIYS BSILHI
peI420 PAGLAE  BAGIT4
B23426 BIISPS  B515%4
#2343 PIRIBE  BeT44E
PAISA?  B2AN3Y  BREL4%2
@p345s 12706 P1YOR
#0454 B12777 21eddn
BUIEET  PALALS

fIY46a  P21TIT  B2zudl
BOINTI PN

$O34TE  IRA40l BEITTY
AaIS3d  P13ITI0 gR17LA
@93584 2¥S216

Pa156  1P44]

B350 L1 JBR
PE3512  12¢4A1  ABL1TY

OQFPLB, PY]

b5
626
627
a24
624
LT
6
632
LB E
614
533
¥ 1]
637
[ 3 1]
619
bAR
BdL
642
643
hed
ALY
Bh
7
B4R
649
b5
651
652
651
654

PdISEE

BeIsaz
naIsis
'EEREY]

Hol53

£43544
@354

BAINSS
[N R 1Y
D560
LUEETY )
[ LERT 1]
*R3517

[ EERR
LA LT

L kLT
o612
[TELIE)
P#31621

Bd=MRY=T7 17130

B12Teb  ASLIGW
OThoRs  Auon?Z
BYZT@9  ANenze
THL139
BTaewE  duplid
PIITIT  wwdyl
[-LIE RN
#1717 pYaisl
poLapd
PAITAY  dlednd
FLEIT }]
e52Ted Qipee
BT6ERS  BABIAR
#I2729  plp0pa
IR 1]
P2T3I]  plioes
[ T1.17 .}
P1273T pIznt4

BIE1RG
ea4A
pe4516
51505
Aed52
21751
‘r {2101
LFLIFL]
Brbi4n
pSzadn
a%s 3t dn
LETRRT
-LEL S I

175462

LEFLUEL]

175176

1745364

LEDLER

LECLRE]

@a+MAY=1T 183118 PAGE 14
INITIALIZE THE COMMON TAGS

SEQ wA13

s #CLEAR COUNTERS FoR THACING INFO

HOY s AODC®, By ;F1IRST LOCATION TO CLEAR
WOV L LT ;2008) WOHDS
Fixd CLh (RAT+ sCLFAR AND BUMP
EOR F1,2% jDU AGATH
TYFE »BGHMES 110 MESZAGE AT START
IO N LR R R R R R R N N R R R R
H MESSAGE ON WHETMER OR NOr HWFP UNIT IS5 PRESENT
HED +AWFAMI WHAME INTOQ RA
B1T VBIT24,RA 315 THERE N HFE UNIT ¥
REy 108 1NO, PR
TYFE r&AS +INDICATE FP11-E PRESENT
BR HEWPAS :Gt FOR 5UBFASS INLT
TRty TYFE [X-30 ;INDICATE NO FR11=E
B HEWPAS ;G0 FOR SUBKASS INIT
LLE 3] LASCIZ «15»<12»"® Fp1i-k HFP UNIT PRESENT LA T TR T2
h9%t LASCIZ  «152<12»*% HO FR)L-E HFP UNLIT = ALL TERTS WEP ONLY #4<1%><Li>
JF¥EN

IVl R L R L R R N TR NN R R N R R A R R A

PR et LTy T T T R R PR R L e e AL L Ll Ll bt

JMEW PASS LHNTEMS HERE

Lt e e R L R L e R R L L e RSl LR et bbbt

NEwpas: MGV I5TACK, 5P

BIT FBIT1S, 85wk
BeE SUBFPAS

Cup SENNCT, 5EQPCT
BNE SIBPAS

TiPF NUPASL

nY EPASE.~(5P)
1N i15F}

TYPOS

BETE  baw

TYFE s BCRLE
p4=MAY=71 1AtiE PAGE 15

INITIALLZF THE COMNON TRGS

;RESET STACK pTR

;INRIRIT STATUS TYPEOUTS 7
sBH 1F YES

JTIME FOR b MESBAGE ¥

sMD, NOT 1T

P*FASS BT

PASS COUNT INTO ...
;3 l=H HAWGE
:TYPE UCTAL

;i b LBIGITS,

7END THE LINE

NG LEATING ZERQS

SE4 #A16

}'lbll!il'.l'llIll|l.I‘UI!IIII.Ol.‘i‘Iillli.lllllll"ll‘lil!l‘.‘l

$NEW SUPPASS FNTERS HEME

;1t-u.oln-a--l-lndlilauncn||lllv|u|l--&tloiu-d-l;!l.lounnl.luli!.

SURPAST KDY 1STACK, 5F
MED PWHAM]
B1T 1B 1AL, PR
BEG Lt
BED JHFLAG
B1T [ETEY N LT
REU 1k
B1T PSWEN , ASWR
HEDQ ki
hiC IRIT12,%¢
11 kL)
FIH B1s SBITS 2, it
s HED FWFLAG
1%t RIT TBITLZ?,P¥
KEY N5
198! MOy SASCHOT, HOTHHM
(1] 218
204 L1va ] WASCWAM, HOTWEM
FAE 1]

;HESET SF FOM 1MSURANCE
GET WHAML INTOQ kP

;1EHFP PRESENT, 380

1 [¥ N0 HFP, TFST WaFR ONLY

FGET FLAGS INTO KD

;5Witlz  }EHEP OR WERE TEST ONLY
H BZALTERHATE HFP/wFP PER PAR5S
L LEA LxwFP ONLY

H W=fFF ONLY
:CLEAR HEP ENABLE FLAGCS® FUR WFF

H
sEET HFP EWARBLE FLAGES® FUH HFP
smEWHITE FLAGSH

$TEST WHO'S ENABLEDD HOT, nAkM

1SET APPPUPHIATH HEADFHI
;*HOTI <

:’HIHH: "



FPU ADD/SUB/MUL/D1Y RANDOM EXER MACY11 27(18@6} A4=HAY=7T7 19118 PAGE 16
Pa«Mpy=T7 17130 T!

paFpDB .

654
656
857
659
659
660
661
b6
66
564
665
BEE
667
661
b9
878
&l
672
611
b1
675
B7b
w77
618
519
6ap
(13
681
(3]
684
5935
658
687
688
689
698
691
L3 F]
693
694
£9%
(31
597
696
639
128
1e1
11
741
o4
7%
Tab
701
128
124
718

P11

[ L EET
[ TELTL]
3632
[ DELEY]
01644
[ TR
L NELTRY
a2l6Ed
BAIEE Y
L CELES:S
wAIGTY
AT
pRiITet
[ TEEST]
833112

233716
w3722
pdiIT6
[ FERR Y
821736
FAITAZ
[ SERR L

03754
MWITSE
#g1T63a
F23THA
PeIITE
#83774
A34339

Bd4edZ
[ L1t 1]
LELTN

paddns
L L ELF
BEIB24

w4026
aduld
[L1ESEL]

V4244
pEARA2
[-LEEEY

AALBLE
243352
POABES

[ 11111
L2737
aL271y
aesely
835037
pa3037
pasa3I7
83937
pderTay
#2426
pasdl?
B23519
23518
B23%68
23540

Fi37ad
yraia?
112437
172531
172737
17137
#2737

172698
112808
tImz3?
¥731737
#eL4a)
174237
1240R1

Pas7 17
108014
178337

[ FalEr
pRidal
144923

[ EREN]
#ALAA
1844323

1713182
17380
[T 3E3E]

1714237
162737
RBSE3T

BRITEE
w1408
[LL¥ET .
BRFZ4E4
engled
2023164
B9236L
A21342
LLFEEE]
921506
|B2426
LR EL]
Bel4le
R4ty
pageap
222426
292416
B22416
287424
93754

282362
292362

#2745

223400
PRAZI6A

#9236%

AR2366

BA2496
agppal
AR2406

aa23Te
enz4da

aai11a

2O 420

242

[T ET'2]

(LA L]

EXLRC1st ADDF, ALL TNTERRUPRTS

PR et Lt TR A LA EY L L L L bl it e fubddidododoiote

'RTEST 1 EXLPCTSE ADDF, ALL INTERRUPTS UN, RIUNDING MODE

OH, ROUNDING MODE

TTI IS IS TR PRI 20 228 b

:;'wlolilal!.lnIlli|Iinllantu!!!aculwaodinulili.ﬂlillnouilqlllnlt

T5T5t SCOPE

moy SMRETY{,EAFFER  ;ADDR OF IRGTR BEING TESTED
MOV $A27470, SFRS ¢SET 1E BIT5 IN FORTRAN RHSWER
CLK LFEC ;CLA FORTRAN FEC

CLK $TEA ;CLR FORTRAN FER

CLE EPS sCLR FPU FPS BUFFER

CLR FEC ;CLR FPU FEC BUFFER

CLR FER +CLR FEU FEA BUFFER

JER P, RANDL2 +GET RANDOM [NFUT CATA

JWORD  LONUM,HINUN ;

ISR R4, #POLSH sENTER POLISA MODE

BPUSH S LGNUM JPUSH 2 WORDS ON STACK (LONUM}
sPUSH L HINUN sPUSH 7 WORDS ON STACK (RINUM)
$a00 ;ADDRESS OF FORTRAN ADD

$POPR  pANS2 tPOP 2 WORDS AND EXIT POLISH MOGDE
KOy $7ps, RA :DISPLAY FLOATING POINT STATUS
LOFPSE 0442808 ;LOAD FPS, INTERRUPT DISABLE
LOF LONUH, ACO sLOAD ACe¢ WITH & RANDOM WUWRER
LOF HINGM,AC1L :LOAD AC1 WITH & RANDOH HUNMRER
LOF ANGZ,MC2 sLORD AC3 WITH THE 3UM

LOFRS  #ART498 sTURN INTERRUPTS ON

noy .r6 . tLPADE JRESET LOOP ADDHESS

LT IRAT R L L S LY Aol ad bl bt

BB RE RN IR AP RPN R,

LNOF ACB,AC2 sLOAD ACA INTO AC2Z
ARET1: ADDF AC1+RCE $aAbD AC)L BY AC2
ESTEPS FFS JSTORE FLOATING POINT STATUS
CHp FPS5,4FP5 ;CRECK FP5§
REW MFRR] ;AHANCH 1T OK
STF ACZ, ANS1 ;SAVE FPU ANSWER
FRROR 1 ;FPS ERRUR
RERRL: TST 3FP3 sEPROR BLIT SET 2
bPL ATSTL ;HO, DDNT GET FEC/TER
5T&T FEc 1¥ES, CHECK STATUS
CMF FEC,8FEC ;CHECK THE FLOATING EXCEPTION CODES
REQ 18 sBRANCH IF OK
ERROR 23 $FLC 15 WRONG
185 CHP FEASTEA jCHECK FLOATING pC
BEU aTsT1 $BRENCH 1F DK
ERROE 23 sWRONG ADDRESS IN FEA
ATSTi:  CueF AT, ACY ;COMPARE FPU MNSWER TO FORTRAN ANSWER
CFCT $C0PY FLONTING COHDITION CODES
REQ AENL | ;AWSWERS CHECK
sCOMPENSATE FOR FORTRAN INACCURRCIES,
ATF ACZ,AMS5 3 SAVE FPU RNSWER
S5UB L ANS142 ;DECREMENT FPU ANSWER
1114 ANSS

FPU ADD/SUB/MUL/DIV RANDOM EXER N2CY11 27(18063 @a=Kiy=71 1R218 PAGE 17
T EXERCISE ADDF, ALL INTERRUPTS ON, ROUNDIKG HOQE

CRFPOB,P11

T2
741
EA L
145
Ti6
747
744

T5A
751
Tl
151
754
755
156
57

159
TED
16l
762
761
764
Te%
Teés

He4n64
LA
LUAT A
PR4AETE
pd4129

[ I:137"¥]

LELRN 1
#34110
LLLIRE]
eadlld
Qaki e
BPA1 34
RN R
LA L)
pE4158
BI4154
Pod 16w
po4al164
[ TR L]
[ LEINE]
LI

gad2e2
[ R Tl
pad212
apez1e
P47 T
[-EE VL)
[ CEF &V

4290
LR V]
asdids
#4350
BOLINE
EP4 260
"B4264

L LLYL-L]
@PLITZ
#4427

ad4108
SALI06
LA

432

173737
17d208
paLepl
174237
1849P%

LLELER)

LELL R
p127137
g13137
pespid
LT RN
posel?
pasA3l
adse3?
|- IERER]
[ LFLFL]
[.LIS KN
$23513
¥ ELEE]
B2I586
221547

#3188
172127
172437
172517
112737
17127
[ARAE N

+12608
172201
170237
m13737
potipd
114317
104217

2T
180¥1 %
123237

P23ATAT
['LEET-2Y
184227

21117

A4=MAY=77 17334

ABZ4056

PO2406

Ba2IB2

:LLYLY
AITERAD
POI4B2
LLrETL]
@a23637
fP2364
PEZIGE
823312
gaz4I6
Ai3546
gr2436
Y2416

o416
Pa24p7
aipdpe
pe24dG6
Brz4ale
adl4lE

a7
Q04148

0eie?
|823462

gaz4ee

aazae
EOFELLE

aag 364

Be2166

9a2ITH
naz4ad

ES RS L]

LEFALL

Bpz4Q2

pa7404

CNEF ANS1sALS CHECK ANSWERS AGRIN

CFLT ;COPY FLOARTING CONDEITIOGN CODES

BEQ AENDL BRANCH [F 0K

STF BLZ,ANSY +SAVE FPU ANSWER

ERROR % ;FRU AND FORTRAM DISAGREE
AENDI: CLE FPRS seLH FPU FPS BUTFER

‘-ina;lulliliIn!i.n-u'oaulbllliiutililicholooac»lllii!ic!.p»llib

"TFST 2 EXERCISE ADULs ALL INTERRUPTS ON, HUUNDING MODE
JIEASEE RN ERN IRl LEL) L] R RENEREEERE Y
T&TE: ECOPE

L1 SRRETZ4FAPFER sADRE DF 1NSTR REING TESTED

oy 3275620, 5FPE ;SET IE RITS IN FORTRAN ANSWER

CLR SFEC LR FORTRAN FEC

ELR $FEA »CLR FGRTRAN FEA

CLk Frs :CLR FPU FPS BUFFER

CLR FEC :CLR FPU FEC BUFFER

CLR FEA jCLE FpU FEA BUFFER

J&& PC,RANDL4 -GET RANDOW INPUT DATX

» WORD LONGM, HTHL

J5H PA.&FOLSH -ENTFR POL1SH MOUE

$FPUSH fLOND™ ;PLSH 4 WORDS OH STACK LLONUMY
$PUSH PHINUH ;pu5u 4 WCRDS ON STACK (HINUW)
$ADD ; A\IDRESS OF FORTRAN ROD

$POPE  (ANSZ JPUP 4 WORDS AND EXIT POLLsH MODE
Moy SFPSeRA sM1SpLAY FLOATING PULINT STATUS
LhFES  FR49220 jLOAD FPSs [WTEARUPT DIZARLE AWD FO
Lo LONUM AT FLOAD ACR WITH & RANDDM KUMBER
LRD HINUM, ACT sLORD AC{ WLITH A HANDOM NUMBER
LbD ANE2, ACT sLOAD ACY WITH THE SUM

LUFPE FRATEAD ; TURN INTERRUPTS [+1}

MOoY ¥.+6,SLPADR ;RESET LOOP ADDRESS

,-llﬂlllllllﬂllllI'lil.l‘!hll.‘ll!Illll'.‘!I'C!IICIGI"!I'.GI!

Lo ACR, AT 7 sLOMD ACH INTO RC2
ARETZ: ANDD MC1rhC2 Fhon ACKL BY AC2
5TFPS L] ;STORE FLOATING POINT STATUS
CHP FFP5.8FF5 ;CHECK FPS
[LE"] AERR2 $BRANCH LF OK
STD AC2,ANSL ;SAVE FPU ANSWER
ERROR 17 *FFS ERROR
AERRZ: T5T $FP5S sERROR BIT SET ?
®BPL ATSTZ :ND, DONT GET FEC/FEA
5157 FEC 3 1ES, CHECK STATUS
CMP FEC,BFEC ;CHECK TRE FLOGATING EXCEPTION CODES
BEQ 15 $BRANCH IF QK
ERROR 21 _ ITEC IE WROMG
142 CME FEA, FER jCHECK FLOATING pC

SEQ @@17

S5EQ wi1d



FPU ADDSESUB/MUL/DIY RANDQM EXER WACY11
A4=HAY=T7T 1T120

DYFpPDB,P1Y

761 awiéd28
76t @addal
TH9

10 pedIe
FT1 #3176
TTE w943 d0
1713

174 @04332
FTS #9433%
TT6 Bdd2id
117 fedisa
778 w4354
1% padILR
ki LI FLELL)
1Al Ed3I6s
792 92431
Tay e2I74
T84

T85 wdd137s
185

187

188

769

T48

7%l

192

791 petde
194 gediad
79% @adl1:
T9E mded
797 Badize
T a4l
799 434
[T 3 FIRY Y]
RAL #3438
Be2 eRid4sa
LU L1 LY
244 PALLEQ
83 fdd4b4
86 Ad447R
20T paedl2
Bubd

B9 #Ai476
219 204502
211 EB45HG
Bli MAASE2
f1d @a4%)16
LIET - L LY b
B15  and4576
Bi1G

M7

@18

819 o334
Ae  EB453E6
RZY  Peisen
B2 224344

pati
e

$13702
178003
Bl427

174237
Le2TNT
BP5E3T
[ TELER)
5e3T
1137137
118088
BR14n3
174237
124806

[J-L1E X

pAdREd
127317
12737
padeal
posall
383937
BI5P37
[ - LT E
2047137
pOT426
o437
221512
023514
B23566
23542

PLITAD
17127
172427
yT2537
172737
17@127
P12737

17266
173721
178231
#3737

AA24AE
fdadal
82412
#2419
Ba] 46
N6

ap2 426

eB2162

BA4536
vas 420
L.LFET
Y24
03162
292364
LU FELTY
#2342
BDZ436
A23506
22426
Agz436

nazale

LLFELL]
paagan
Bad2426
PIZ436
pd24l6
@aedan
LITLELS

202162
pR2IEZ

BAZ414

#92376
pazéon

gallie

paziey

2701R86)
T2

NEETT:

AEND2:

JItEEEERRAVERS

J#TEST 3

EXFACISE ADDD, ALL IKRTERRUPTS GH. ROUNDING MODE

sBRANCH IF OK
JWRONG ADDRESS IN FER

sCOMPRRE FPU ANSWER TO FORTHAN AWSWER
;COPY FLOATING CONGLITION CODES

TANSWERS CHECK
INACCURACIES.

FBAVE
sDECR

3CHEC

COPY FLOATING CONDITION CODES

FRU AMSHER
EWERT FPU ANSWEEK

K ANSWERS AGAIN

$BRANCH LF 0K

i SAVE

FPU ANSWER

1FPU AND FORTPAN DISAGREE

Aq=MAL=TT 1A:1¥ FAGE 18
BEG ATETI
ERROR Fi
CWMpD RCZ,ACH
Lree
BEQ AENEZ
JCUMPENSATE FnR FORTRAN
sTp AC3pANSt
s5UE RS LETRYY
s8¢ ANSI+4
SBC ENS1+2
E1-1o ANS1
CMFD ANS1 AL
CFCC
BEQ AENDZ
ST RC 2, RNSY
EFROR &
CLk FP35

JCLR FPU Fp5 BUFFENR

EARE SRS NN B EAREA R RE RS ER AP s R AR A ddd

EXERCLSE ApDDF, OVERFLOW R UNDERFLOW IMTERRUPTS OFF.

IFE I LTIy EE R R bR E e L LR R R e S et T g L L Ll

TET3:

ARETS:

FPU ADD/SUBAMUL/DIY RAWNDOM EXFR WACYL! 2T7(139&)
Ba=H4¥=17 17130

DOFPOA, P11

BZ3
024
RIS
626
827
.F1]
B9
LEL
Bl
B312
813
LEEY
Bi5
L1
LEY)
a3y
B39
440
4l
LL ¥
LA
Aid
.1})
LR
247
-1
LAk
Lk}
['}-33
RS2
b%3
L3}
%5
LA1)
LE-3J
as4
#59
RED
Bol
LL¥]
RE)
LI'T]
L33
B&E
Be7
LLY ]
LTy
879
AT
812
873
BTe
1%
ETH
Byr
Bl6

Vo557
[ CEEET
F04360

[ LER1 ¥
564
#3566

Fed4570
L IERES
E3L602
[ L2100
ahdeLY
LCALIR ]
AT Y
Buk672

#3164

LURLEL]
PLITE ¥
[ AT EY]
Addb 6
24657
656
E.E11.0 ¥)
Jo4LbE
L 11T %)
[T L10 ]
[ DL RS-¥]
[ F13: 1Y
4712
[ LIRS Y
PRAT2D

4724
o473
LEIYRT)
AT 4D
LELYETY
4TS
[ 1T

#I4T62
o04TL4
BAATES
BpB4372
[ LT

[.LIRT K
174237
12421

171722
178009
#oldle

174237
162737
2o563]
113737
11 aded
"TRR X
174237
1848a5%

LR EY)

[LTLEE]
#12717
12737
#5817
PULEE)
pe5a1?
pusedt
poseat
894717
[T FEFL]
B3
B23%19
Qi35
#2556
' FRLET ]

3B R T
112127
172417
112537
1727337
118137
eLzynl

172608
172204
1723237
813737
AL B

BAZ 405

@02486
Bdanal
BUF 405
AAZ40E

2495

UL LY

Bp24Tb4
[T L LT:0u
HA24B2
-1FETLY
AAZl62
LLFELL]
PAZIGE
LY EXEY]
poz4lE
923548
pE242E
BAZ4L16

202416

Ba2498
LLT FL
RA2AZE
[LFTETY
wBZA1E
euibed
eri1E2

Lo FELY
PA2362

[:LFRS ]

[l E R
LDy RT L

#1118

PEZ4R

Ta

ATETI:

AENDI:

SCOPE
AQY
oy
CLR
CLR
CLR
cLA
CLk
JEK
LWORD
ISR
$PUSH
SPUSH
$AL0D
SFOPL

HOY
LOFPS
LOF
LDF
LOF
LDOFPS
Ll

;laloba-ali'Iawdtill!il».lQiiilllli«»ul«bdldoilaoiodililala|.l

LrF
AODF
ETFPS
CuP

Q4=MAY~77 1A11E  PAGE
FXFRCISE ADDF, NYFERFLOW

REQ ATSTI

5TF hCEs ANSY
ERROR 1

CMPF RC2.400
CFCC

REQ AEND )
JCOMPENSATE FOR FORTERAW
STF ACZ.ANSI
sua FleANSY 42
SBC ANSY

CHpF LLES LT |
CFee

KEU RENDS

5TF AC 2, ANST
ERROR %

CLR FRg

SMRETI, EXPFEA
104400, 2FPS
SFEC

$FEA

FPS

FEC

FEA

PC RANDLZ
LONUM, HIHUM
R4, 3$POLSH

» LON LW
RINUm

BHE2

sFps, re
13478049
LONOM, ACR
HTNUM AT
ANS2,RCY
194479
1.45,5LPADR

ACE, ACD
ACY AC2
FP5

FP5, $FPS

s ALDR
FSET
Ha A
3CLE
;CLY

IE B
FORTRAN FEC
FORTRAN FEA
Fpy & BUFFER

1
oF §BTR BEING TESTED

+€L% FPU FEC BUFFER
icLa PRy FER BUFFER
$GET RANDOY INPUT DATA

i
ENTE

;PusH 2 wolDs ON STACK (LONUM)
F] GGEDS ON STACK (HINUMY

1PUSH
3 MIOR

R POL&EH MOLE

E55 NF FORTRAN ADD

5 IN FORTRAN ANSWER

;POP 2 WORDS AMD EX1T EOLTISH WODE
N

;DIspLAY FLOATING POINT STATUS

sLORD
P LOAD
s LOAD
HLEL
LU
EGE

sLOAD

FESy! INTERRUPT D1SABLE

ACw WITH A RANLOM NUMBER
AC] WITH A RANDOM NUMBER

ACI1 plTH THE SUW

T LUOR ADODRESS

ACE IWTQ AC2

;MDD ACL BY ACZ
rSTORE FLOATING FUINT STATUS
iCHECK FPS

1%
AND U

tBRAN
F SAVE
$FBS

sCOMPARE FPU ANEWER TD FORTRAN ANSKER
COPY FLOATING COMRLITION COBRES

TANEH
INACC
ISAVE
$DECH;

sCHEC

jUOPY FLOATING CONDLITION CODES

;PRAN
1 SAVE
s Fed

FCLe

NOEHFLOw

CH 1F OK
Fpy AMSWEER
EHROF

ERS CHECK
YRACIES.,

FPU ANSHER
EMENT FPLU AWSWER

X ANSWERS AGAln

CH [F DK

FPU ANSWHER

AND FORTRAN O]SARREE

FPU Fp3 BUFFER

INTERRUPTS OFF,

R e T N R LY P R PR AL T L L e Ll e iedailaflod

EXERC ISE apbi, OVERVLOW ANU UNGERFLUW JNTEHRURTS QFF.

FADUR OF INSTR BELING TESTED
1E€ 2ITS IN FORTRAN ANSWER

1 SET
:CLE
sCLE
1CLR
:CLR
sCLR
s GE1

LI AL I T L]

FORTRAN FEC
FORTRAH FEA

FPU FPS BUFFER
FPU FEC BUFFER
FPU FLA BUFFER
RANDOM 1WPUT OATH

I}
+ENTER FOL1SH MODE

$PUSH 4 WORDS QN STACK (LONUM)
;PUSH 4 WORDS QN STACK (HINUK)

s ADORESS OF FORTRAN ADD

sPDP & WOMDSE RAND EXIT POL1SH MODE

;DISPLAY FLOATING pOINT STRATUS
FFS, INIERRUPT DISABLE AND FD
ACE WITH & RANDOM HWUMBER
ACI1 wITH A RANUOM NUMBER

3LOAD
$LOAD
;LOAD
3 LOAD
;TURR

AC3 WITH THE 5UM

5FQ veid9

ROUNDING HMODE

INTEFFUPT& ON, FAICEPT OVERFLOW AND UNDERFLOW

S5Eu enza

ROUNDING MODE

ROUNDING HODE

INTERRUPTS ON, EXCERT QVER AND UNDLRFLOW
FRESET LOOP ADDRESS

F#TERT 4
RS LI I AL RS L L LLL EE) »
TET41 BCUPE
MOY $ARET4, FXPFEA
mow 12P4LRO KFEE
CLH $FEC
TLR §FEA
LR 5ps
CLR FEC
CLR FEA
JER FLLRANDLY
JWORD  LOKUM,HINGM
JER K, EPOLEH
$PUSH  ,LOMUN
BPUSH S HMINUM
sapD
SPOFR PE.LEY
MOV BFRSRE
LNTPS 1248202
Lop LONUM, ACE
LoD HINUM, ACY
LoD MHSI, AL
LDFPS FOR4EOB
oy # .46 ALBADLR
LRI AL LT L) »
LoD ACR AC2
ARET41 ADDD AC1+AC7
STFPE FES
1 FP5,8FFPS
BEG AT5TY

LIT e ] L ETTETI AL

LOAD ACO® INTO AC2

:abD

$STORE FLOATING PUINT ETATUS

aCl BY AC2

sCHECE FF§
JBRANCH IF OK



FRU ADD/SUB/MULALIY RANDQM EXER MACYL1 ZTtsaebl
24=MRE=T7 17130

pGFFDE, P11

B79  BO58B2
L2V LT EL
LT 1]

LY L)
BRI  @35912
ABd @214
S8

20 MPSAE
E8Y @05922
L1 NETRD
LU ThT 1
892 #A5042
B91  pa%Rdd
Raz  #p5059
Be3  pRINS2
B%4  pa5034
B95  paSe6R
836

97 BBYE62
|31 ]

ags

g

9ai

9wl

@3

gl

905  BASH6E
9¢b @BSETQ
92T #I5RTE
Das pa51p4
909 ma3lid
918 past1id
711 ep3i2e
912 95174
913 35139
91+ Pe3liid
915 PSR
916 @2ileq
917 B#OBI%A
S #5154
919 @25y 56
940

971 PIS167
922 @95168
9723 eds112
924 #35i7e
915 985192
926 @p35204
927 #3112
938

%39

e

931 #9520
932 #9212
933 md3224
914 pELZYE

FPU ADD/SUB/MUL/DTY RANDOM EXFR MACYLl 27(1246)

DOFeDB,P1i

935
936
937
938
93%
94d
941
947
941
ki3]
945
Jhb
%7
948
949
a5
951
952
951
54
955
956
957
954
95%
L LT
961
961
963
964
96%
$pE
967
968
969
M

G99

LLEYET
05144
WIS 44

BASI4E
F25352
295254

w5260
Pa5 1656
was2zle

#3272
[-ELXT 1]
#5322

¥asidd
Basioa
9353103

eusiLe
05316
#35124
$#0531319
Pd5334
#5136
@05143
P LR
5352
pR5 156
LLEELY]
FLEELYS
[.LLET T

23378

PE5374
LT LR
033404
Ba5417
[ELERE]
[ Lo X ¥
3476
05432
#95436
$2S443
a5 4de
5452
#5456

1742137
Lo4R1?

171782
173823
|-LEEYF]

174237
162737
pRSE37
aaseIT
A56 37
173737
179042
TART-ES
114207
L1 L

LLET R R

pepnasd
B1113T
#12737
o517
po%217
pR5w17
[LITEN]
pus93?
paTI?
FEFIHI]
oredy?
921519
823512
823548
873540

P13
172127
172437
172537
112737
118137
12TV

17260
17224
1182137
»231137

#2406

peidde
degaal
L. LFES
BO2410
Badz40s
022406

LUFL] L]

:-CFELYS

Pa3222
apTidp
2441
LLFELE]
a823532
802364
BR2366
©73347
Be2436
n231586
LI L
B3743E

e07416

282430
adadup
waz4le
Bg2436
PTG
a7 44w
P05239

gp2 ol
Be23I63

Aa=MAY=T] 17030

Ae14¢)
1743217
184001

5T 7
Lad@14d
$12137

[ FERRY
LIERT-]
LILEL.F )

#2377
pat140l
1949323

173792
1743292
PALAZY

174237
BE2737
95537
1713711
[RELTL
ahLaL
162737
a5637
173737
11e0ad
LLIELE]
172237
JEXTT S

[LEETER

pEadnd
237
12737
BESAIT
ea5A17
pREAYT
pESHIT
T kY
[FIRE}]
L EFE
A404437
eI
A13512

e0Z4RE

2AZ40R
-LFELL)

am23164

aP1led

282408
HRgady
HA24P6
BdI4E6

ALgrad
#2406
202484

BR3 406

dA2362

BAI5IR
AT e40
Ly ET Y]
Ap2a04
nBTIED
LL LTS
EPELLY
223332
ABZA36
913580
2E2436
812438

[EFERE)

823176
aaz e

LIS ER L]

Be248e

LD F Tt

Bazdee

2a241 4

pazdle

gezile
epzean

ETO

ERROR
ATSTd: CHFD
CFCC

Aé=mAY-17
EXtpCISE ADDD,

18118  FAGE
CVERFLOW

ACT k31
17

RC2,AC3

REND#

coupensarz FOR FORTRAN

STD
atB
SBC
SBC
SBC
CHMED
CFCC
BEQ
5TD
EFROR

REND4: CLR

ACZ.ANS)
FlpAHSL*t
AHSL+4
ANS1+2
ANE1
ANS1,403

RENTH4
ACZhNSI
L

FRE

19
ANL UNDERFLOA INTERRUPTSE QOFF,

FBAYE TPU ANSWER
:FP5 ERRUR

jCOMPARE FFRU AMSNER TO FORTRAN ANIwER
sCOPY FLOATING CONDITION CODES
TANSHERS CHECK

INACCURRCIES,

[SAYE FPU ANSWER

;DECREMENT FPRU ANZWER

JCHECK ANSWERS AGALN

sCOPY FLOATING CONBITION CODES
FBFANCH 17 0K

s SMUE FPU ANSWER

;FPU ARD FORTRAN U1SAGREE

;CLR FPU FPS BUFFER

PPy T L it dvhiatalnibetehiudboiiolalad

;ITEST 5 EXERCTSE ADUF. ALL INTERRUPTS OM, TRUNCATE MOPE
H |Il‘b EFER N ER S PR AR R TR AR RN RN RS R R R R LLELELE LLS L L)
TETS ¢ SCQPE
MoV PARETS.EXPFEA $ADOR OF INSTR BEING TESTED
HOV PR T 4B BEPE :SET IE BITS IN FORTRAN ANSWER
CLit BFEC CLR FORTRAN FEC
cLe EFER sCLR FORTRAN FEA
CLE ¥es +CLR FPU FPS BUFFER
CLRA FEC $CLR FPU FEC BOFFER
CLR FEA sCLR FPU FEA BUFFER
JSR PCRANDLZ $GET RANDOW IMPUT DATR
JAURD LOMUM, HINUM :
JER KA, 8POLSH ;FHTER PULISH MODE
$PUSH r LONUW ;PUSH 2 WORDS 0N STACK (LONUM)
$PUSH +HINUM :PUSH 2 &0ORDS ON STACK (HINUK)
§ADD JAUDRESS 0OF FORTRAN ADD
SPOPX FLLE>] FPOF 2 WORDS ARD EXIT POLISH MGDE
MOy $Fp5end ;DISPLAY FLOATING pOINT STATUS
LDFPE 1240040 ;LOAD FPS, INTERAUPT DESABLE
LDF LONUM, AC# sLOAD ACE WITH h RANDOM NUMBER
LOF HINUM,ACY sLOAD ACY wITH A RANDOM NUMBER
LDF ANSZ ACY jLOAD RCHY WITH THE SUM
LDFPS FOBTAAD ;TUEN INTERRUP1S OW
HOV F.+6.$LPADR jRESET LOOF ADDRESS
3 AT LTI e T ST N T AN R LS L L L LA AL AL L2 HEERABERE PR B AR IR
LOF ACH s a02 tLOMD ARCw IMTO AC1
MRET51  ADDF ACLyACZ FADD ACY1 BY AC2
STFPE FFRE tSTORE FLOATING POLNT STATUS
cHp Fe8,5FPS ;CHECK FPS
P4=MAY=77 18718 PAGE 71

EXERCISE ADDF,

BEG

STV

ERROR
AERR%: T5T
BPL
STET

cHe
BEQ
EFRDR

CMp
REGQ
LRROR
ATSTS: CWpF
CFCC
BECQ

FCOMPENSATE FOR FORTRAN

5TF
ARD
AGC
{HEF
CFLC
BEQ
SUB
sBC
CMPF
CFIC
bEQ
STF
EFROR

AENDS: CLR

AERRS
ACZrANSL
1

EFFs
ATSTS
FEC

FFC,3FEC
1%
23

FER:BFEA
RTSTS
23

ACZ ACE
AENDS

ACZsANEY
$1rANEL+2
ARE]
ANS1, 03

AENDS
12,ANS1+2
ANGI
ANSL,8C13
NENDS
AC2, AR5
5

Fes

ALL INTEREVPTS uM,

THUNCRTE MODE

;RREANCH IF OK
:BAYE FpQ ANSWER
:FES ERROR

tERROR BIT SET ?
NO, DONT GFT FEC/FER
;YES, CHECK $TATUS

:CHECK THE FLOMTTNG EXCEPTION CODES
sBRANCH LF QK
JFEC 15 WRONG

JCHECK FLOATING pC
sBRANCH IF 0K
;WRONG ADDRFESS IN FEA

[COMPRRE FRU ANSWER TO FORTRAM ANSWER
$COPY FLOATING CUMBITION CODES
tANSHERS CHECK

IMACCURACIES,

;SAVE FPU ANBWER

; INCREMENT FPU ANSWEH

RGAIN
CONDITION CQDES

;CHECK ANSWERS
1COPY FLORLING
;BRANCH IF 0K
:CECKEMENT FRU ANSWER

AGRIN

CONDITIUN CUDES

sCHECK ANSWERS
$COPY FLOATING
;BHANCH IP 0K
; SAVE FPU ANSWER

sFPU AND FORTRARN DISAGREE

:CLR FPU FP5 BUFFER

PR L L e L e uolubsbolalinliivbudeldell Sl

1#TEAT &

EXERCISE ADDD(

RLL INTERRUPTS ON,

THUNCATE MODE

PN G REAR A RS RS RNPRRRA R AR R AR RER RN R FEANETRNRERISSD

T5T6¢E SCOPE
NOV
MOV
CLR
CLR
CLRA
CLE
CL&
J3E
+RORD
J5H
sPUSH
$PUSH

JARETE,EXPFEA
102 042, 4FP5
WFEC

AFER

+ES

FEC

FEA
PC,RANDL 4
LONUM, HTHYM
R4, 3PaL5H
fLONTM
sHINUM

$ADDR OF INSTR REING TESTED
FSET

1IN FORTRAN ANSNER
FEC

FEA

BUFFER

1€ BI1T§
FORTRAM
FORTRAN
FPU FPS
FPU FEC BUFFER

FFU FEA BUFFER

RANDOM INPUT DATA

TENTER POLISH MODE
1PUSH 4 WORDS ON STACK (LONUM]
yPUSH 4 WORDS ON STACK C(HINUM)

SEQ 2911
ROUNDING MODE

SEQ 2922



FPU ADD/SUR/MUL/DIY RANDOM EXER MACY11 2701085]

DOFFDB. P11

991

997

%91

%94

995

(E-TS

9917

998

%99
1209
(L3}
1e@7
19u3
1004
1225
1226
1087
1048
1009
1913
1811
1912
19813
1814
1815
1816
1917
1919
1019
1929
1821
1p22
1223
1824
1215%
1876
1827
1828
1029
T.EL]
1931
102
1633
1034
1035
1838
17
108
1839
1449
1841
1842
1843
1844
1845
1946

[Ty
PASNb §

Ad547
[ FrTRE]
S Sae
dassad
83551
#5514
0355248

PY5526
L EEES T
PB55312
BA5536
Fu5544
[ TELE LY
Pa5552

was5334
85564
#5562

235566
25574
PASS 6

505624
805600
Bpi619

A%612
25614
SA%E1LE

#5620
25624
[ EELT W]
25636
PdS642
PASHEL
wases2
PASHS4
LERL L
RASEE4
wases1a
pRs6T4
#as7ae
#5724
235186
astie
CLEEIE |

#35716

D4=MAY =77 17130

[-FRL1 1]
73540

11738
172127
172837
112531
172731
73127
B12737

1772682
1722
178237
BZI1TIT
oRidad
174037
134017

6B5 737
1épRiLa
173337

w2373y
pRLAal
184227

823137
LR T D]
134827

171702
176882
pR1AIY

174337
a63TIT
[ AN
LLESE Y
CLELEY
173%37
178408
Bi1420
162731
LTELEN)
Yetel?
Pu563T
173737
170880
poLdal
1743137
1#4836

BASHIY

LR

Bdl4ea
242209
292476
293430
Wa24lE
ARTHAD
2d5526

ERZIGD
#2362

wAZ4RE

AnZ480
?82164
LFELLS

LEPETTS

HA2406
arpoalL
0ATa12
aRzélp
AAZ4E6
a02406

ngapdl
w2412
Adz4ia
LEFEL L]
qpzdpe

AB24p6

2a2362

LR I

ARZADH

BAZ4B2

Bazind

aazd14

eazdla

FPU RDD/SUB/MUL/CTY RAMDOM EXER MACYL|

oFPOB F1Y

1847
N1 1]
1249
18543
1851
1852
1A53
1854
1955
1836
257
1258
14%9
1260
1861
1862
1053
T4 Y]
§A6%5
1064
1967
1868
1969
1870
1871
1072
1873
1874
1815
Lot
"Xk
1678
1879
1982
1081
1882
18R]3
1RB4
1865
1RBé
16887
Leps
[T-Lk)
g9a
1891
1891
1292
1254
129%
1896
108497
1098
1999
1123
1121
112

BaST22
FESTIE
PBaTIZ
PA5T 42
BasTAe
[ LixsT
#A5T54
335769
B3 704
RI57T0
' TEERRY
BPEGRA A
L.1LY-T L]
LLLEIS
ARBKL2

[T
wibd2l
nakB2e
BabLBlz
L LT R
PaGAdL
FELTEYY

LLLT L |
[.I1:T 119
FLIT:1 14
UL LT R
06072
BaEaT4
PRE LB

Pebidl
eBbEdS
#6106

[ELIRE:]
BRbILE
#3612
#6126
Pa6E132
P26l
296116
REG144
Mu1Se
PEELTA

LELEE
2737
p12737
[LELT R
.EEL RN
pPasaAil
Bd5SR3T
BasSeIT
pAATIT
L EFL
#1417
w2351
62351
BN 6
[rELET]

B13T80
LTe1aT
172437
t12517
YTZT2T
17127
p12737

172680
112201
V12237
[LFERER]
' TIRT K]
174307
jeaap

17382
173092
BaLa27

174237
REITIT
BpEs51Y
173737
1708048
polaLs
162727
25637
173737
179289

B4=MAT=7TF 17330

PLELLTY
Beadan
P42
[LFETT
HA3362
BU2364
#RIIBE
w213432
AS2436
¢23586
LU
LRy

wpidle

Pd 2430
CRLLLE
ARG
PE2dde
MRZilE
AP434g
Aeeesd

ARZIHT
PB2I63

AL24B6

232406
ergpal
AB24B6
BA2 46

agapai
AR 480
202435

283375
LLFET-T]

AR

BAIHAG

gzl

andyn

da=MAY=T77 1AI18 FAGE 32

ALL INTERRIFTS OH, TRUNCATE MODE

+ADDEESS OF FORTRARE ADD
;POP 4 WORDS AND EXIT POLISH MODE

;D1SPLAY FLOATIHG POLIRT STATUS

OAD FP5, INTERRUPT DISABLE AND FD
s LOAD ACé WITH A MAWDOM HUMBER
jLOAR ACY1 »ITH A RRNDOM NUMBER
FLOAD AC3 wlTH ThHE 5UM

;TURN INTERHUPIS ON

$RESET LOOP ADDRESS

L LI T e S R LR P R R LI AT A et

sLOAD ACR INTD ACY

FADD ACL BY AC2

+STORE FLOATING POINT STATUS
i CHECK FF5S

;GRANCH IF Ok

s SAVE FPU ANSWER

;FPS ERROR

:ERROP BIT SET ¥
N0, PONT GET FEC/FER
$YES, CHECK STATUS

sCHECK THE FLOATING EXCEPTION COLES
sBRANCH IF 0K
sTEC I5 WRONG

JCHECK FLOATING PC
*BRANCH IF OK
FWRONG RDNRESS 1R FEM

;COMPARE FPU &MSWER TO FORTRAN ANSWER
;COPY FLUATING CONDITTION CODES
TANSWERS CHECK

INACCURACIES.

:SAYE FPU ANSHWER

s LHCREMENT FFU ANSWER

;CHECK ANSWERS AGAIN

;CORY FLOATING CONDLITION CODES
;BRANCH LF 0K

:DECRFMENT FPil ANSWER

$CHECK ANSWERS AGAIN

;COP{ FLOATING CONDITION CODES
JBRANCH IF OK

$BAYE FRU ANSHER

tFPIl AND FQRTRAN DISAGREE

sCLR FPU FPS BUFFER

ELL INTEPRUPTS ON, TRUNCATE HODE

EXERCTSE ADDF, OVERFLOW AND UNDRERELOW [NTERRUPT

LLEE L) FRpUpEaL L]

PRt e T T PP RN R LR R L L e L L Rl Al bbb bbb detdd

L TR Y AR L R R P T P R A TR RS AL R LS R R AR RS et bt bt d et il

1ADMR OF [NSTR BELING TESTED
7SLT IE BITS I8 FORTRAM ANSWER
tCLR FORTHAN FEC

;CLE FORTRRN FLA

sCLE FPU FES BUFFER

sCLR FPD FEC RUFFER

;CLR FPU FEAR BUFFER

$GET HANDCOM INPUT CATA

ENTER POLISH MUDE

1PUSH 2 WORLS OF STACK (LONUMY
tPUSH 2 wOHDS QN STACK (HINUMY
;AOPHESS OF FOKTRAN ADD

;PUF 7 WOWDS AND EXIT POLISH MODE

sDLISPLAY FLOATING POINT 5TATUS
sLOAD FP3, TNTERRUET DLSABLE
JLOAD ACA W1TH R HBANDOM NUMPER
sLOAD ACL WITH & RANDOM HUMBER
sLOAD AC3 WITH THE SUM

;TURN TMTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW

:HESET LGP MDDRESS

sLOAD ACE INTO ACY

sADD AC1 BY AC2

tSTOPE FLOATING POINT ETATUS
sCHECK FPRS

;BRANCH IF OK

FSAVE FPU ANSWER

:FES TRROR

;COMPARE FPU ANSMER TO FORTRAN RNSWER
COPY FLOATING CONLITION CODES
FANSWERS CHECK

INACCURACIES,

$SAYE FPU ANSWeR

;IMCREMENT FPU ANSWkLR

PCHECK ANSWERS AGAIN

;COPY FLOATING COHNDITION CGDES
JBHANCH IF DX

:DECREMENT FPLL ANSWER

JCHECEK RNSWERS AGAIN

16 EXERCISE ADDD,
£h0D
EpPOPX rANS2
L1t §FpP5sRéE
LDFFS LR L L]
LD LONUM, L@
Lok HINUM,ACY
Lne ANSZ,RCY
LOEPS  30R7h4w
MOy V46 SLPADR
LD LI Y L)
ARETGE: ADDD ACY s RC2
5TFP5  FF5S
Cup FP5, kFPS
BFG 133:4:1.3
5TD LI L]
ERROR 17
MEFRG:  TET EFPS
BPL ATSTE
ETST FEC
CMp FEC,FEC
HEQ 15
ERRGR 7
151 cup FEM: 4FER
wFQ ATETS
ERROR 27
AT5Te: CMPD BCZ,0CD
CFCL
BEL KENDE
JCOMPENSATE FOR FUORTRAN
2TD ACZ,MNEY
ADD Pl ANEL+E
ADC ANST ¢4
ADC ANS{ e
ADC LLED]
cupp BRNSY, RCY
cfFre
BEG REND®
St [ FFELE IR0
S5BC ANS1+4
L1194 ANS1+2
SRC ANSY
CHRD LLES R et
CFCe
HEDR BENDE
sTD ACZ,ANST
ERKOR b
RENDH1 CLF FRS
27(1806) P4=MEY=F? 1R;18 FPAGE 2}
T EALRCIEF ADDD,
HER AL EL L) [ TEEISERNESIS LS 20 L)
I*TEST 7
5171 SCUPE
Moy JARET1,EXPFEX
Lig] R4 440, EFRS
CLk $FEC
CLK 5FLA
CLK FPS
LR FEC
CLi FE&
Js® FC PANDLZ
JHORD  LONUM,HINOM
ISR K4, SPOLSH
sFUSH  ,LONUM
FFUSH cHINUM
$ADN
3PORX 'LLE-F]
MOV 5FPS,RY
LOFFS Toddupd
LDOF LONUM, ACTY
uhE HINUM, AC
LIF ANSZp ALY
LDFPS  #ppddas
MDY #.+6¢LPADR
LDF RC@ AC2
ARET7: ADDF BC1 . AC2
5TFPS  FPS
CHP EPS.¥FPE
BEQ ATET?
STF ACZ,ANEL
EFRDR ]
ATETTs CHpF AC2,ACH
CFCC
BEQU AENDT
sCOMPENSATE FOR FORTRAN
STF AL 2. ANEY
Yol 2] 11 ARS 2
ADC LLE S
CMPF BWEL,ACE
CFCC
PED MENDY?
sUe T2, AN51+2
560 KNS
CHPrF ANSY A2
CFCC

;CORY FLOATING CONDITION CODES

S5EQ w023

S5EQ 4d24

L)
5 OFF, TRUNCATE MODE



FPU ROD/SUB/MUL/UTY RANDOM FXER MACYL) 27(10d6)
Big=BAY=77 17124

DOFPDE.PY1

11983
1304
118%
$186
1187
1188
1129
e
1131
1112
11113
111¢
1115
1t1e
1117
1118
e
1124
1121
122
1123
11724
1125
1126
1127
1120
1129
1138
1134
1137
113}
1134
113%
1136
1137
1136
1139
1142
1141
1147
1143
1144
114%
1148
1147
1148
1149
1159
1151
§152
1153
1154
1155
1136
115%
1154

[ CL3E1]
FRbied
BoGI64

LLLRETS

AeiT2
206174
w5207
sixn21g
[LLUFAN ]
#0623
#6274
wasZ A
PAG2I4
Ad6240
ARL244
ed6258
8AG25 4
PG 26
a6262

$26266
PpBs272
Bab2T6
pobial
PEEIRG
Po6347
PO63Y6

V6124
906126
#2633
BdG134
[-TLELF
' F1REL]
6358

e 352
06 3154
L Lk

AIEIED
aE36E
[LLE L]
#2636
6407
LR T

feléad
174337
124205

pOSE3IT

puauat
P27
812737
epte17
anse37
posed’?
pasd?
paSH3?
2B4TY7
[TIEYL
'TTEE
[T
p2I%10
WI1566
az354a

213708
170127
172437
112431
112737
178127
21127117

172608
17230
178337
B23731
pEY 4Rl
114217
184817

1737952
178008
palA3?

P74237
LU REN]
BES51T
LTHLEN
AP5537
173737

Y2406

32162

BE6 326
pE46d2
[-LLFRT.
BoZa8d
-EFELY]
engite
#021566
B#313333
207436
A23586
pU2dle
ARG

PHIdE

LEFELT]
L:E L Lol
BB2426
ELEFAEL]
fA24LE
PONEAD
RPE3I24

gpzie7
LLFELY]

RI24RE

enldié
fuavil
Ba7412
adi41a
LEFAL L
HUZ4356

gaziTe
¢oldea

AL

LyFATL

AOz4L 4

A4=MAT=77 1BI18 FAGE 24 SEQ #8315
EXERCTSE ADDF, OVERFLOW AND UNDERFLOW INTERAUPTS OFF, TRUNCATE MODE

FPU ABD/SUB/MUL/D1Y KANDOM EXER MACYILY 27610d8)

DoFROB. P11

1159
1160
1161
1163
1163
1164
1168
1106
1107
1168
1169
1178
1174
11712

ea6di2
[ LLYIRE]
[ .ITRES
6424
#6334
pabdis
FTLRLTY
a6 44
BdbA 46
A6 A5
PAGESE

["FLE 1]

[R1.F1-T]
#B1422
1621371
WRSE LT
posed?
BASH 3]
171737
17adae
#81401
174237
LRI ER)

PasAIT

24=MRY=T! 17130

AR
arzalz
adzqle
RE2ARL
pA7eRE

|82 400

A2362

LEFRIES

BEQ AENDT JRRANCH IF O%

stF RCZsANEY :1SAVE FPU ANSWER

ERHOR H ;FEU AND FORTR&N DLISAGREE
RENCTt CLR FPS :CLe FPU FPSs BUFFER
:’IQ!!I!I'IQ... L L2 1] =  EELL R L] .
}*TEST 1@ EXEHCIEE ADDDy OVERFLOW AND UNDERFLUH INTFRRUPTS OFF, TRUNCATE MODE
I ST R LY L ® T T LTy L] L1 it L
T5T18: SCOPE

MoV SARET18.,EXPFER  ;AUDA QF INSTR BEING TESTFD

mav ITCELTLPE a2 +SET 1E BITS IN FORTRAN ANSWER

CLK sFEC FORTRAN FEC

CLR SFEA FORTRAN FEA

CLR FF5 FPU FPS BUFFER

CLK FFC FRU FEC BUFFER

CLE FEA FPU FE& BUFFLR

J5B PC,RANDLA RFANGROM INFUT BATH

JADRD  LONUM, HINUM .

J&F R4, 8POLSH tFENTER POLISH WMODE

$PUSH yLONUM tPUSH 4 WORDS ON STACK (LONUM)

§PUSH SHINUM :PUSH 4 WORDS ON STACK (HINUM)

$AOD yADDRESS OF FORTRAN ADO

$POPX +RNSZ 'POP 4 WORDS AND EaIT POLISH MODE

MOy $FPS, RO sDISPLAY FLOATING POINT 3TATUS

LBEFE [ LR T- Il 1LOAD FPS, INTERRUPT TLISABLE AND FD

Lop LONUM, ACE iLOAD ACH WITH A RANCOM NUMBER

LoD HINI™ RO sLOAD AC1 WITH A HRANDOM NUMBER

LD hNEZ,ACH FLOAD ACI WITH THE Stm

LDIPE FOA45440 ;TURN INTERFUPTS ON, EXCEPT OYVER AND UNDERFLOW

MOV 1,+6:,5LPADR +FESET LOOP AULRESE

IR EE IS L LY ] et Ry Ry REARA N LLILL LS d

LoD ACH, ACE :LOAD AC® INTO ACI
RRETIA: ADDD AC1,AC2Z FADD ACY BY A2

STEPS  ¥PS T5TORFE FLOATING POINT STATUS

Cup FP5s4FFP5 +CHECK FPS

BEQ ATSTIS BRANCH 1F GOk

sTD M2, BNEY :SRYE FRU ANSWER

ERR{R 17 1FES ERRGR
ATSTIA! CMED ACZ,AC3 ;COoMpARE FpU ANSWER TO FORTRAN ANSWER

CFEC pCORY FLOATING CONGITION CORES

REG FL ;ANEWERS CHECK

JCOMRENSATE FoR FORTRAN INRCCURACIES.

510 2. ANSEL :5AVE FPU ANSWER

0D IIPLLET R s INCREMENT FPRU AHSWER

Anc RNS1e4

ADC ANEL1+3

ADC L]

CMPD ANS1, ACHY jCHECK ANSWERE AGALNW

Wa=MAY=1T7 1RitE PAGE 25 sEL @26
Ti@ ExERCISE ADDD, OVFRFLOW AND UNDERFLUNM INTERRUPTS QOFF, TRUNCATE MODE

CFCC ;o0ey FLOATING COMpITION CODES

HEu AENDLH ;BHAKCH IF OF

508 [PPELEARY ) JDECREMENRT FPU ANSAHER

s8¢ ANS 4

SBEC RNE]+7

SBC ANEL

CHPD ANEL, AL sCHECE AWSWERS AGAIN

cFce {CGPY FLONTING CONGITION CODES

REY AEND1R -nukncu IF 0K

sTD BC, ANS1 -savE FPU ANGWER

FREOE & $FPU AND FORTRAN DISAGREE
AENDIR:z CLR PS5 sCLR FPU FPS PUFFER



FPU ADO/SUBZMUL/DIY RANDOM EXER MACYIL 27(1498) fu=MA¥«?7 1AL1E PAGE 26
BiaMAY=TT 17130

woFpLB,RpYL

1111

1174

1173

1176 POGEGZ
1177 pandbd
1178 pP#6LTR
1179 PB65de
1188 BabL5p4
158 B26%14
1187 06514
1183 #6520
1164 paG524
1195 #ashia
1186 rFashid
1197 #6540
1187 pIGS44
1189 SBE55H
K158 P965532
1191

1192 @265%6
1191 Mob563
1194 PUBSES
1195 Ma6577%
1196 PR6576
119T bRl
L1198 peb&py
1159

1284

1281

1382 Bdbel1d
1793  @IbbY6
1794 @366
1285 P6RIA
1206 S26631
12A7  EdEGIA
1208 PRGLIR
1289

12128 PEEG42
1211 B2HE46
1212  @3H652
12113

1214 PEGELSY
E241% 0466017
1215 226664
Lzt

1218 WAkbED
1219 Ad6h74
1222 #9p6YVS
121

1222 peeTay
1273 eohIdl
1224 fB6Td4
17245

1276 PIETRE
1227 906712
1238 dRETIR

[LLTTT 1]
g12137
02737
eesd 37
aese3r
BpASR3?
wesel’
avs9317
4T IT
BU2426
FEIERY
8235149
p23519
B23562
#21548

p13700
178127
1724137
+17%17
172737
17027
Wiz

112688
173281
178217
#2377
epi4nld
17423%
1eagde

r5737
180814
11233)

9231737
Be14ai
104324

X RN
021481
184224

173722
1 TeAan
BNl 416

A REYEY)
1227137
LR

AdEL16
asTiad
ed2447
LLFALL]
fa23162
pazi6d
Ba}IBG
w233142
B02436
223588
PET4LE
e32436

PLFZEY ]
LLFEYL
Bipava
[-Tr L i
we241h
LI LB

|adTIaN
PALELE

BFZ162
LLYE1 ¥y

PR 4G

suld4ae
BA2IGE

dP236%

2R2366

Ja248é
PAROR)
pE24bG

[ bl
aezeep

LEIR R

ga2dee

pAz4Ry

fB2 a4

00418

Til LiLRCISF SUBF, ALL I[NTERRUETE ON, HUUNDING MODE

,rldl"'lilll'lll'll".l - ..iIl‘lllll‘lllll'l.‘.llll"dl‘l.
;eTEAT 11 EXERCISE SUBF, ALL INTERRNPTS ON, ROUHDING MODE
;;I!lllilll!.lQl!lll!lﬂlildItl!G!llll..i!!l.l'l’llill»ol'lilll.lh
T&Ti1:  SCOPR

NO¥ SRRET11,EXPFEA  $ADDR GF INSTR BEING TESTED
MOV PaT40  5FFS 75ET IE BITS IN FORTRAN ANSKER
CLK WFEC ;CLR FORTRANM FEC

CLR EFEAR $CLR FORTRAN FEA

CLR FPs ;CLR FPU FP5 BUFFER

CLHKH FFC [CLR FPU FEC BUFFER

CLR FEA ;CLR FPU FER BUFFER

JER PC, AANOLZ s GET FANDOM INPUT DATA

JWORG  LONUM, HINUM :

JSH R4 SPOLSH ;ENTER POLISH MODE

RPUSH  pLONUM sPUSH 2 WORDS QN STACKE LONUMW)
tPUSH  ,HINUW +PUSH 2 WORDS ON STACK (HINUH)
5B ;ADDAESS OF FORTRAN SUBTRACT
$FPOPL L ANS2 iPOP 2 WORDS AND EXLT POLISH NODE
POV KFP5spA sDISPLAY FLOATING PUINT STRTUS
1LOFPS  $34RBOB :LOAD FPS, INTERRUPT DISABLE
LOF LONUM, ACE 1LOAD AC@ WITH A RANDOM NUMBER
LDF HINLM AT] $LOAD AC) WITH A RRANUOM HUMBER
LDF ARSZ,RCH sLOAD AC3 WITH THE SUW

LOFPS  10@74ad ;TURN INTEAHUPTS OK

Wy 0. 46 ELPADR sRESET LOOP ADCRESS

|o;-lluillila|ullli'n.bhpollllndQIOIG|i¢oln|l'l|llhil|lwnllol|

LDF ACR AC2 sLOAD AC@ INTO ACH
ARELTLIL1: STBF ACLeACE ;SUBTRACT AC1 B8Y ACE
5TFFS FP5 TORE FLORTING POINT STATUS

H
cup FRS.4FPS :CHECE FPS
ZLA+] AERE1L tBRANCH 1F OF
STF ACZ e ANSY :SAVE FPU ANSWEP
ERPOR 2 1FPS ERROR
RERA1YZ T5T sFRS ;ERROR BIT 5ET ?
PPL ATETIL ;WO DONT GET FEC/FEA
sT51 FEL YRS, CHECK STATUS
cHp FEC,$FEC FCHECK THE FLOATING EXCEPTION [ODES
BEG L1t sBHANCH IF OK
FRROF ki) (FEC 13 wRDNG
162 TR TER, $SFER ;CHECK FLORTING pC
BEQ ATST11 FBRANCH IF OK
ERRUK FL] FWRONG ADDRESS 1N FEA
ATST111 CMPF MC2,8C) 3COMPARE FRU ANSWER TD FORTRAN ANSWER
CFCC JCOPY FLOATING CONDLITION CODES
REQ REND1Y sANSWERS CHECE
JCOMPENSATE FOR FORTRAN THACCUPACIES,
51F AC2sANET $BAVE FPU ANSMWER
sUR $1,AN51+32 sDECREMFNT FPU AMSWER
38C ANS1

FPU MDD/SUB/MUL/DIY RANDOM FXER MACYIL 2701086)  A4=MAY=TT? §R$16 PRGE 27
DaFPDRE,P1§

1229
123¢
123
1232
1213
1234
1215
1236
1237
1238
1219
1248
1241
1242
17243
1244
1245
L2486
1247
1748
1249
1253
1254
1252
1253
1254
125%
1256
1257
1258
1259
1268
1261
1263
Lz63
1264
1265
1266
1267
1268
1269
121@
1379
1211
1273
1274
1278
1276
1277
1278
1279
17282
1281
1292
1283
311

#A6T2Y
6T i
woaTi2
eanT 4
LT

PBsT 4L

APETAL
#6750
pd6The
#PuTo4
AL T
ARETTA
[y T
ealoas
asToia
JeTO14
L i
PATATA
CrEyEY]
w273
PaTRIE

RRTNAZ
eplade
ATesl
edTe5s
BATEE2
peTde6
0ater2

07108
a7 322
anTiad
LLRARY
P74
[ Tas i)
wThZe

#8726
P0T132
[.TAREL]

237147
27146
ea71%e

1FITAT
1T7ag00
LEMRT.X]
174237
1043p7

BASEIT

[ LITIE]
12737
812117
pesaly
cMER37
6358137
205037
pASEIT
a04TaT
aR2426
pAeda?
#7351
071518
n23563
823540

wLitTag
178127
172437
y12537
173747
179137
#2137

1725R8
173
1lezar
21717
aetegl
114237
1940248

ra5737
198@14
172337

[FEREY]
BalL o1
194039

P4=MAY=TF 17738

PA7 a6

CLPLYL

[.LF 2 L]

BETIHE
RATESR
ABZ4R7
aP24¢4
V2367
ar2led
#o2e6
w22132
482436
g735a6
Ap2426
82434
PRI4LE
aa24489
ReAZEA
#@2416
#2436
gadle

PaTeRd
o180

PRZIG2
neziel

pR2Ad6

adz498
w2164
202364

erzi1lE
eRT4E0

dn1lA

anzean

Paz4AD2

EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDIRG MODE

CHFF ANSY ALY ;CHECK RNSWUHS AGALN

CECC COPY FLOATING COMDITION CODES

f L] HENDL1 JBRANCH 1F OK

5TF RCZRNSL ;SAVE FPU ANSWER

ERFKR 7 $FFU AND FORTRAN DISAGREE
AERDY 1% CLE Fes sCLR FPU FPS RUFFER

;;o-a--|-uoaIiIoioiiq;lntpalnllii||iniunllnlo-ntv||0biialil.i¢ull
tRTEST 11 LXERCISE SUBD. ALL INTERRUPTS ON, ROUNULHG MUDE
jiRussnaRped T T FEET T T ST S AT R A AT A g LA Ll L bbb
TSTi#y SCOPE

MO¥ PARET12,EXPFEA jADDR OF INSTR BEING TESTED
MO¥ PRR76AR 8PS $SET 1E WITS IN FORTRAN ANSWER
CLR $FEC ;CLR FORTRAM FEC

[l SFER jCLR FORTRAN FEA

CLF EPE :CLR FPU FPS BUFFER

CLR FEC ;CLR FPU FEC BUFFER

Lk FER CLR FPN FER BUFFER

JER P, RANDLA ;GET PANDOM INEUT UATH

JWORD  LONUM,HINUN :

JSE Ré, $POLEH ;ENTER FPOLISH MODE

BPUSH r LONUM :PUSH 4 wORDS ON STACK (LONUR)
FFPUSH fHINUM ;PUSH & wWORDS GH STACK [HINOW]
S5UR ;ADDRESS OF FORTHAN SUBTRACT
sFOPX sANS2 sPOP 4 WORDS AND E£XIT POLISH MODE
oY tFpS, RY ;PispLAY FLORTING POINT STRTUS
LOFFE FRARZAR ;LDAD FPS, IHTERRUPT DISABLE AND FD
Lok LONUM, ACR sLOAD ACe WITH A RANDOH HUMBER
une HINUM,ACY ;LOKD ACYT WITH A WANDOM NUMRER
LG ANS2, ALY ;LOAD ACI wITH THE SUM

LhFES EARToON :TURN INTERRUPTS ON

NOY §.+6.3LPADR :PESET LOOP® ADDRESS

}'lelll!lllll“ll.hl.‘il.'lililb.lllil’l'!l.l!"‘b‘.ll!“'lil

LbD AC, ACE JLOAD AC@ INTO AT2

ARETi2% SUED RC1eAC2 ISURTRACT ACL BY AC2
STFPS  EPS $STORE FLOATING POINT STATUS
cue FPE,4FPS tCHECK FBS
BEG KERR12 IRHANCH IF OK
sp AC7 ¢ ANS1 1SAVE FRU ANSWER
ERROR 22 ;¥PS ERROR

AERRI21 TAT LFPS $ERROR BIT SET 7
BPL ATBTLZ ;HO., DONT GET FEC/FERX
STST FEC $YES, CHECK 3STATUS
cHp FEC,9FEC :CHECK THE FLOATING EXCEPTION CODES
BEW 1% TBRANCH 1F OK
ERROR 39 TFEC 15 WRONG

5EQ 2017

SEQ ¢038



FPU ADC/SUB/WIL/DTY RANDOM EXER MACYI1 27L1006)

BGFFOB, P11

1285
1266
1287
1288
1289
129
1791
1292
[ FLE]
1794
129%
1296
1297
1298
1299
1309
1341
1392
1301
114
1393
13126
E3¢7
1308
1309
1110
1ni
1312
1312
1114
1315
1316
1317
1318
1319
1318
1321
1322
1333
1324
1325
1326
1327
1328
1329
1330
1111
1332
1133
1134
1333
133%
1337
1338
1339
1342

FBY ADD/SUB/MOL/DTY RRNDOM EXER WACY:1 FS

DoFPDB.F11 A4~NAY=T? 1T1302

1441
1342
1311
1344
1345
1345
1341
1344
114%
1352
1351
1351
131%1
Ja54
1355
1356
1157
1158
1359
1364
1161
1362
1343
1164
1365
1366
1367
1364
1363
1378
1371
1312
1373
1374
1375
1176
F3T7
1378
1379
13882
1381
1387
1381
1394
$138%
1386
1347
1388
1159
1394
1391
1391
1393
1394
1395
11986

maTI152
287162
PaATLe2

W3T164
WaTisa
BAT170

pOT172
7176
8d7 104
431219
Bd2TI14
BT22d
pdT224
#7236
eavzie
07234

AT

T2
PIT244
MaT232
pRi2éa
027284
27278
31274
aaTiIeg
#0704
paTiLE
a7l
a7 ize
a7z
BoT13
#aT332

[ LEEEL]
BATI42
027346
BE7352
8273386
07363
#3266

#7374
BTITe
sal40@

AT
pOTELZ
adTdid
pataza

paTHL
B2T4T4
#3TAZE

PET4ID
na7434
eaT4d2
[ TARE L]
nATAS2
eaTASA
827456
PATALI

AaT464

®ATATI
aeT4T?
P TIBE
AT G
na1s12
#3171k
paTS2?
FuISI6
aprsiz
HBI5E
@ATHAZ
o756
211552
#7556
pATSEN

pe71564
FATSTA
RITSTH
768y
gaTued
galeld
eNTHLE

w632
TR L)
pETETS
#27632

B4=MAEY=FT 17230

w3137
pilad
1a4R30

173702
17900
AP1422

174237
162717
[-TELEN)
[-TELEY
.IELE N
173
179@nA
pa1dpld
174237
1M

BAsBLT

[LEL
PETIT
a1zrir
aEsedY
aasey?
apsA3T
cesp3t
LT EN)
p4737
we2436
eR4417
w3512
pIis1e
8235637
PIITAR

LAREE
118127
112437
172%37
172737
172137
#1277

172608
173293
173237

p231317
Bfiagl
174237
194282

173782
11800
DaLdle

1142137
162737
EALEN
173737
118D
I IET-E]
174237
1a42a7

FLELRY

pARAQY
a13737
e12711
PESP1]
9esa3T
LT X
pASAIT
[T LLER]
[TI¥EN]
pp2dze
LIIEX R
223519
$23510
£23%02
37354

AYITOR
1781321
112427
112517
172737
179437
Bp12737

112608
1713231
1123237
@313t

292166  BVZ194

2496
ABaDE1
pA24L]
pezdia
LoFal Ly
AB2406

2486

2913673

PUTiTh
LLERT
a4
BoZ40d
-LrE LY
27 od
Anzibs
¥231342
A82438
FELTL]
[-IFEFL
wedie

gdz4ls

Bez409
BAAGER
BOI425
pe2436
ChFREL]
AB4AR
LEREERE]

H2z3I62

@a13hd

PUTids

22436
pPgAdl
BR24D6
ep406

CLFST-L]

LFELY

ArTHZ4
FELTY-1]
LErEl ¥
PAZ404
ea2363
#Q7364
ErFELYY
8233132
EFE AL
ATISH6
peI4dn
PAZ426

BUZ416

AR
papzan
A924%6
222436
BEZ4lE
wadeda
@aT622

26
a32363

en2d1e

#d23TE
LLFET- L

LI RRY:

PhZiga

AE24LY

CEFE NI
Bezdph

ERRE L

QOZHA

T12

16:

RTSTIZE

AEND1ZT

Pe=MAY=77 LRIVE PAGE 33
LXERC1SE SURD, XLL INTERRUPTE ON, ROUNDING MODE

cup FEA;SFER
BEG ATST12
YREOQR e

CHpD ACH,ACE
CFCC

BEG AENTI1 2
JCOMPENSATE FOR FORTRAN
LTp ACZ,ANSY
sU8 P ANSLHE
SR LLEI RS ]
sel ANS1+7
SBL AHS1

CHeD UL T
CFCC

BEQ AENDY2
sTD AC2, ANEY
LRROR 0

CLR EPS

JCHECK FLOATING BC
IBRRNCH 1IF OK
SWRONC ADDRESS TH FEA

SEQ @919

jCOMBARE FPU AMSWEER TO FORTRAN ANSWER
:C0pY FLORTING CONDITION CODES
;ANSHERE CHECK
1NACCURALCIES,

$SAVE FPU ANSWER
jDECREMENT FPU ANMSGHER

JCHECK ANSWERS AGAIN
;COPY FLOATIAG CONDITION CODES
sBRANCH IF DK

;SAVE FPU ANSWER
“FPU AMD FORTRAM 01SAGREE

;CLR

FeU Fp5s BUFFER

R R R A LLL] -

Le L L HeENEINE

ELELEEL AL o)

;#TEST 13 EXERCISE SUBF, OVERFLOW AND UNDERFLUN INTERRUPTS OFF, ROUNDING WUDE
H AR RN RSP R AR R R AR A Ll = A
T5T13}:  5C0Pe

MO¥ YMRET1),EXPFER  ;MODR OF INSTIR BEING TESTED

Mny tag44pe, 3FPS :SET IE BITS IN FORTRAN ANSKER

CLR $FEC 1CLR FORTRAM FEC

CLR SFER ;CLPE FQRTRAN FER

CLR FF5 sCLR FRU FPS BUFFER

CLR FEC ;CLR FPD FEC RUFFER

CLE FER ;CLR FPU FEA PUFFER

JER PC,RAMDL 3 $CGET RAHDDM INPUT DaTh

JWORD  LOKUM HINUM ;

JEH R4, SPOLSH :ENTER POLISH MODE

APUAH s LOKNLM :PUSH 2 WORDS ON STACK [LOKLIHY

SPUSH  (HINUM :PUSH 2 wORDS ON STACK (HINLM)

§5UR FADDRESS OF FORTRAK SUBTRALT

EPOPX s ANS2 3POP 2 WORDS AND EXIT POLISH MODE

MOy SFF5,RD s0TSPLAY FLOATING POLINT 3TATUS

LOFPE LLIT LI ;LOAD FPS, INTERRUPT DISABLE

LDF LONTIM, ACR ;LOAD ACR WITH A RANDODM NUMBER

LTF HIHDUM, ACY $LOAD ACY WITH & RANDOM NURBER

LNhF ANS2,ALS sLOADR AC3 wITH THE BUM

LOFPS  Eadddnm $TURN IHTERRUPTS ON, EACEPT OVERFLOW MWD UNDERFLOW

MOV 4,40 5LPADR rRESET LOOP ADCGRESS

:Iilll'l'&.il&.lill T3 LR EL ] L] - ETTT I T LL L} "

LDk M@, ACT LoD RCH INTO AC2
RPET13: S0bF AC1,RCR SBUBTHACT AC1 81 AC2

STFPS  FPS 1STORE FLOATING POIRT STATUS

Tiiadse)
113

ATETLIZ

AENDY 33

[rleMERETANE R RSB s RARERE

sRTEST 14 EXERCTSE SUBD.
;rl."lllllﬂIllil‘i‘ll&llllilllllllllll.lﬂl
T5T14: ECOPr
MDY yARET14,EXpFERA  ;APCR
MOV FeR4LPP, BFPS s SET
CLE sFEC ;OLR
CLy sFEA iOLR
CLE FPS :CLE
CLR FEC 1CLR
CLR FEA FCLR
JSH PC,RANDL 4 $GET
. WORD LONUM, HINUN
JSR Ré,EPOLSH
BEPUSH  (LONUM 3
§PUSH L HINUM tPUSH
$5UE
EFOPX s BN5Z
HOY BFPS,RY
LDFFE FRAAINA
LD LOnUN,ACR
[M:1H) MINUM,ACL
LoD ANS 2, AC3
LOFPS ndend
KOy »,+6, $LEADR
HRALLLLS rad -
LoD MCD,ACT
ARET14% EURD RC1eACE
STFPS FFP5
CHp FP5,4FP3

a4=May-77 tui1y PAGE 29

EXERCISE SUBF, OVERFLOW AND UNDERFLOW 1

CHP FP5&s4FFPE
REQ RTSTLY
STF ACZ+BN5Y
tHRDR 2

CHPF AC2,AC2
CFCe

BEQ REND13
JCOMPFNSATE FOR FORT
STF AC2, ANE]
ale [SPLLES L
-1-14 ANSL

CHMPF ANE1, A0
cFcC

BEQ RENOYY
STF ACZ. N5
ERROR 7

CLR FES

sCHECK FPR&
:BRANCH IF OK

1 EAVE

FPU AMSWKER

JFPS ERRUN

SEW Weie

NTERRUPTS OFF, HOUNDING MOTE

:COWPARE FPU ANSWER T0 FORTRAN ANSWER
JEORY FLOATING COMDLITION CODES
JAMSHERS CHECK

sSAVE

FAN INACCURACIES,

FEU ANSHER

sDECREMENT FPU ANSWER

H

;COPY

SSAVE

+HECK ANSWERS AGALR

FLOATING CONDLTION CODES
1BRANCH 1F OK

FPU ANMSWER

+FFU AND FORTRAN DISAGREE

CLA

FPU Fp5 AUFFER

lilll!liibll&Il!'}ll‘!lil&l!‘lllll
NYERFLOAN AMD UNDERFLUw INTERRUPTS UFEy ROUNDING MODE

FETLas I IR LS Lol bbb

pF INSTR BEING TESTEQ

1E BITS 1N FORTRAM
FORTRAN FEC
FORTRAN FEA

FRU FPS BUFFER

FpU FEC BUFFER

FPU FEA BUFFER
FANDOM TMRUT DATA

JENTER POLISH MODE

; ADDRESS OF

4 WORDS OM STACK

RNGWER

sPUSH 4 wORDS ON STACK (LONUM]

THIRUMY

FORTRAN SUBTRACT

;POP & WQRDS AND EXIT POLISH MODE

;DISRLAY FLOATING FOINT
sLOAD FP5, INTERRUET DT
+LOAD AC@ WITH A RAHNDOM
;LOAD AC1 WITH k RANDOM
;LORD AC) WITH THE SUM
3 TURN IHTERRUPTA OHs EX
tRESET LDGF ADDRESS

LORD ACE INTD AC2

;SUBTRACT AC1 BY A2
STORE FLOATING POINT STATUS
;CHECK FFP3

STAIUS
SABLE AND FD
NUMBER
NUBBERN

CEPT OWER AND UNDERFLOMW

P E Y T T T L1 LA A il



FPU ADD/SUB/MUL/DIY RANDOM EXER MACY1) 2T(1006) Ba~MAY=77 14318 FAGE 34

DOFFDAE P11

1397
1398
119%
Lege
1441
1422
1423
1494
1425
1466
1427
1498
140%
1419
1411
1492
1413
i
1415
id1e
1417
1418
1419
1428
1431
1422
1423
1434
1425
1426
1e7?
1aga
1429
1432
1431
1432
1433
143
1435
1436
1431
1438
1439
1448
T
1442
TTH
1444
1845
1446
1447
1448
1445
L4509
1451
1482

FPU ADD/SUB/MUL/DTV RANDGHM EIEFR

#7648
FBTEAR
#0TE46

BAT650
#7652
PATES4

271656
Bal6ed
"0T674
mATeT4
»ATTEN
FATTAS
LEArat
#iT1Z
SATTIA
#ITT2Q

M2

BsdT726
#8T738
#a2T736
20TT44
MTTS
#BTTS
TI6D
2aT164
»7TT0
eITIA
LAYl
rlaads
sieald
B4
BiRols

PLRR22
M B026
#18832
[ 38Nk
18942
M oads
B108%32

PLBAEED
wldoaz
edbd

DOFFOB,.P11

1453
1454
1455
1456
1457
1458
1459
1468
1461

1462
1463
1464
1985
1466
1467
1468
1469
1470
1471

1472
1473
1474
1475
1476
1477
1478
1479
1480
Lant

1402
1483
1494
1485
1486
14a7t
L
j4a9
1452
1491

1492
1493
1494
1495
1496
1497
1494
1499
L52d
1581
1582
1583
1584
1525
1526
1527
1548

pleela
HodTe
B210¥
#18104

eigies
BlB112
Bielid

wialie
wigile
#4130

BIE132
FLoldv
sl

Bi014q
€146
Pid15¢

ri3152
1aL%6
ITITYY
r1217¢
MmaTe
219176
BB
818286
[T FIF]
LIT AT
1Ty
*1ez21
#0226

LA EE]

#18234
L 3L Fa 1]
H18744
#1p232
#2236
plBlel
wiB266
[ Fik]
»19278
| JN-ET-F
#103956
[ JT.R V]
LILEL

B4=MRYT=T7 17:30

B#21443
174337
194¢22

113782
173883
a4z

174237
162737
[LLELE Y
$o56137
Bu5637
113737
17goR0
MBI 4]
174237
184218

pasdar

g
212717
p12737
PR5A3IT
[LE kY
posal}
Besall
BASRIT
PU4ATIT
LLFE L]
ped437
2231519
ai35ie
B823%6%
BE1%43

wiizeq
178127
172437
1735837
172737
178127
ezt

112600
173201
yT22371

Y2406

AoZ4486
angpal
gazdlz
fd2418
AR24R6
Be2486

BEZ4R0

232302

218862
287440
BAZ4d2
gRzAQA
pR23e?
BPRZ364
L FELL]
[ FRELY]
BazA36
023546
gR2426
232435

BOZ416

foz408
e4gpod
pAZ826
CLFEEL]
pa2alE
AT 440
elanbn

#e7362

BeMAE=TF [T832

82237131
LEIET K]
1Tazy?
104082

[ LLEEF]
180814
178317

23731y
pdL42])
104024

P2ITAT
piI14RY
184224

1713783
172ap9
Bl 427

174237
GE2T3T
Ho5537
173737
t1pfed
Bay 41
162717
nes637
173737
170824
BALARY
114237
1esvet

LEETEN

2RO
#2737
12737
BO5#IY
LLELFR
[ LE-E N
ep5a37
85337
puial
[ i i
P47
213319
#23318

ee2ILi

de2186

PRI40E
[LralY]

ABZI6S

RE2I6E

N32406
aAdIE1
AFL4REG
PAZLAE

PeRe2
BOZA06
@I

w246

“p2in?

pidiIta
pET b4
pazawg
epz4e4
2823162
202164
CLFETLY
8231332
L1 kL]
923506
@B2426
@02436

PAT4LE

Bazlle
DR ZARY

waiiia

KACT1{

CL¥LE L]

BNz2ep7

[-LFATE ]

PAZHIR

en2ia

BAZITA
EFLE:T

SEQ BRil

T14 EXLRCISE SUBD, COVERFLOW AND UNMDERFLOW INTERKUPTS OFF, ROUNDING MODE

BEQ RTST14 JRRANCH IF CK

5Th RCZrANE!Y :SAYE FPU AMNSHER

ERROR 28 :FFE ERHROR
ATS5T14: CMPLD AC2,ACI jCOMPARE FPU AN3WER TO FORTRAN AHSWER

[ o g ;COPY FLOATING CONDLTION CODFS

BEGQ AEND14 P ANSWERS CHECK

$COMFENSATE FNR FORTRAN TNACCURACIES,

5TD ACZ,ARSY s SAVE FFU MNSWER

sSUB 11, hNEL+E ;DECREMENT FPU ANSWER

sBC ANEL+4

SBL RNE1+ 72

H1:0n ANEL

CHPD ARS1,ACT sCHECK ANSWERS AGAIW

CFCT ;COPY FLODATIHG CONBITION Cubis

BEQ RFND14 7BRANCH IF Ok .

STO RC3,ANS1 t5AYE FPU ANSWER

ERROF 1R ;FPU AND FORTRAN DISAGRFE
AENDY 41 TLR FES ;CLE FPU FPp3 BUFFER
|:IIlIlIUIlQ'l'G.lillII!I'l-ﬂl‘lilllll]l]"DQ"""""'O.‘.'."'
I*TEST 15 EXERCISE SuBF, ALL INTERRUFTS OW, TRUNCATE MORE
;'"lll'.1““I.IOI.II]IG.!I'I!"llII'.'l‘I“lllllll'“‘.l"'l'l"i‘
t5T15: SCURE

MOY NARET(%,EXPFER  ;MDDPA OF INSTA BEING TL8TED

MOV PARTA4O,6FPS :SET TE BITS IN FORTRAR ARSWER

CLH SFEC jCLR FORTRAN FEC

CLR BFEA sCLA FORTRAN FEN

cLR FPE ;CLKH EPU FPS RUFFER

CLR FEC ;CLR FPU FEC BUFFER

CLR FEA :CLR FPU FEA BUTFER

5k PL RANDLZ :GET RANDOM INPUT DATA

JWORD  LOWUM,HINUM H

JEH k4,5 POLSH ;ERTER POLLSH MODE

APLSH  ,LOWOM 1PUSH 2 WORDS ON STACK [LONUH)

¢PUSH S HINUM ;PUSH 2 wORDS ON STACK (HINUM)

5&UR [ADDRESS OF FORTRA# SUBTRACT

§PUTR JANSZ ;PUF 1 WORDS AHL kXIT-@0LISH MADE

noy EFpPSs RO sDISPLAY FLOATING po:gr STATUS

LOFFS (LT ET] ;LOAD FP3, INTERRUPT ISABLE

1.GE LONUM, ACH SLOAD ACw WITH A RANDOM NUMBER

LOF HINIM, ACL sLOAD ACY WITr & RANDOM NUMBER

LDF ANSZ,8C1 jLOAD AC3 WITH THE Sbm

LOFrS  WpnT4a0 :TURH INTERRFDPTS ON

nov 1,46, 5LPAOR ;RESET LOOF APDRESS

,ﬂil.l.l.lll! YT ITIIRIEISRIEORN DA RL LELLE LI Ll SREREERAP SRS

LEF ACB,ACE sLOAD ACR INTD AC2
RPETi%: SilpF ACY1ehed SUBTRACT AC1 BY ACz

STFPS FPS +STURE FLOATING POINT STATUS

27(1906) #a~MAE=77 J1RI18 PAGE 3} SEU A3

45 EXERCISE SURF, ALL INTERRUPTS OW, TRUNCATE MOTE
CHP FBS,3FPS jCHECK FPB
L1 2 F] AEFRLS sBRANCH [F 0K
5TF RCds RS 1SAVE FPU ANSWER
EHROE 2 ;FP5S ERROR
RERRIS: TST §HPS sERROR BIT SET ?
BPL BTSTLS NG, DONT GET FECFFER
STST FEC ;YES, CHECK STATUS
CMP FEC,$FEC ;CHECK THE FLOATING EXCEPTION CODES
BELR 15 RRANCH IF DK
ERROK 24 sFEC I3 wHONG
151 CHp FER,SFER sCHECK FLOATING RC
bBEG ATETLS 1BRANCH IF DK
ERROK 74 [WEONG ADDRESS 1¥ FEA
RT5T1%:1 CwPF ACZL AT ;COMPARE FPU ANSKWER TO FUPTRAN ANSKEHN
CFCT sCOPY FLOANTING CONDITIUR CODDES
pRQ AENPLS sRNSAERS CHECK
JCOMPENSATE FOR FORTPAN INACCURACIES.
aTF ACI, ANST iSAVE FPO RNSWER
ADD F1ANEL+E ; INCREMENT FEU AKSWER
anc LLES |
CMPF ANE1, A0 $CHECE AN3WERS AGAIN
CECC UPY FLOATING COMDITION CODES
BEQ REXND1E 1BRANCH IF 0K
SUB 92,ANEL+2 ;DECREMENT FPU AWSwER
SBC LLESY
CMPF AN5L,AC3 ;CHELK ANSWERS AGAIW
CFCE :CUPY FLOATING CONDLTION CODES
RFG MFNDILS +BHANCH IF OK
5TF ACZ,ANEY ;SAVE FPU ANSWER
ERR{R 7 sFPU AND FORTHRAN D1SRGREE
REMD1ISE CLR FPS ;CLR FPU FP3 BUFFER

:iO‘..Iilll'l'l"‘ill"ll'l FARAEENRE RN R RS RNt PRI R
IeTEST 16 FAFERCTSE 308D, ALL INTERRUPTS ON, TRUNCATE MUDE
:;l»«;oa-oa-.--l.-uu-u-olc.uaco-»--qaolauani;-unnla-olnouuaunuaao
T5T163 SCUPE

KOY PARET16,EXPFEA  pADDR OF INSTR BEING TESTED

MO ¥ 12e70ap.sTPS $SET 1E BITS [N FURTRAN AHSWER
CLR §FEC ;LR FORTRAN FEC

CLE SFER sCLRE FORTHAN FEM

CLK [ 1] sCLR FPU FPS BUFFER

CLR FEC 3CLR FPU FEC BUFFER

CLR FFA $CLR FPU FEA BUFFER

SR PLeRANDLA JGET RANDOM INPUT DATA

+ WORD LONUM, HIHUM 1

JEH R4, EPOLSH $ENTER POLISH MODE

VPUSH # LONUM ;PUSH 4 WORDS ON STACK {LONUMY
sPUSH sHINUR ;PUSH 4 WORDS ON STACK CRINUMY



FPU ADD/SUB/WUL/DIY RANDOM EXER MACY11 2

DoFFDB P11

1309
1319
131¢
1312
1513
1314
1314
1316
1511
1518
1519
1529
1341
1522
1523
1324
152%
1326
1527
1528
1829
15312
1431
1332
1%3)
1534
1335
1516
1537
1534
1339
1540
1541
15432
1543
1544
1545
1546
1547
1344
154%
1559
L1}
1533
1553
1354
1335
1956

1562
1563
1564

FPU ADD/SUB/MUL,OTY RANDOM EXER MACYL1 27(1036)
Tid

| J1 V4]
[ 21 EFe]

[ JTERY
Halld
[ JLELL]
siad4s
neyse
#183%4
| LKL

*1d3166
widite
"7
#18376
[ 2 101
18496
BIReL2

[ Y 1FE]
[ 8 LF1]
HP422

pid42é
[ JULEL]
HB46

Bl 44D
#i445
918432

P1e45]
1343
Pdess

[JLILY]
$18484
pipeT]
818476
»10%32
piESAG
1L LTD)
Pipsiise
PLBSLE
1524
»p%3e

#18334
#3536

GAFPDB, P

1465
156&
1567
1568
1569
Iste
1571
15%2
E5T1
1514
ESTS
1576
5Ty
1516
1519
15848
13481
13532
1593
1504
1385
1386
15687
1588
1589
1598
159
1592
1393
1594
L5935
15%6
(315
[3-313
1399
Lea@@
14p1L
1682
L&23
Lap4
(3T
1-3-1.3
1a07
LT 1]
1889
1618
631
16132
1613
1814
1613
1616
1517
1618
1619
1628

818562
819564
#1512
P1O62Q
PLB624
(ALY ]
rid6i4
p1@620
01624
918630
Btesd4
#iBhEd
plLa644
Hio5sa
810652

12656
si0663
Pideds
Aty
P1AETE
satal
riales

2T é
"eTie
relze
ROT2e
B732
12134
riBT42

PLAT42
#18tde
rigT4s

aeTse
PLRTS4
d1atez
HOTES
si8T72
RIBTI4
mialtls
1804
whigig
w1214
116

Be=HAY«TY L7349

| FELL
2840

FliTad
IRl Y
172437
172437
117
178127
2737

172682
173304
178131
B23137
pP14a}
174237
104829

L LEEE NS
198014
178337

21T
[ LRI )
1H43308

»23737
291401
1p4@3e

173782
t7epae
FLIREN]

174237
862737
#95537
BR3%3?
*95537
1737137
170802
R4
162737
poS6I7
05637
223637
173731
1Tedae
[TIETX]
174237
104012

[ LLTD N

[LFLRL]

POZ4ER
e4ead0
882414
ad3 416
ldte
porEdR
P1p366

PeYIED
832362

27406

ad4dp
BP2364
#2364

B2I16H

LLFEL Y
posael
aex412
AAZ417
ediads
[-I:+4 1.1

agapdl
apgd1l
f834l0
T 406
PO 4R

ABZ406

aviiee

P4=MAYLTT LT3R

8P3004
Mz737
212737
#85037
#2%0137
BASHIT
3037
pa%837
834737
2426
AB4437
#3519
6235109
223562
823540

a1ivpe
118127
172437
1712937
173737
179127
1z

t12680
[N it
L1433
P21717
Bas4p}
174317
184282

111122
17pd09d
| LIEFE

174231
62737
a2%517
171371317
1788
1414
163737
ea5637
111737
11apae
ar1dad

alefig
LLIZ LT
Ao24d2
LEFELE ]
|d}362
Ppo23164
UL
823343
BIZAIE
»235e6
Pd7426
Bd243n

PAZIAIE

qu24da
a4pade
eazize
LEFEEL]
go2die
PRALLR
21a714

Pw2167
Bn2 162

A2 426

BZ2406
papapi
22405
L¥ET1]

apddl
PRI4RS
B33 4b4

asiile

Bajépe

fPl4B2

pATARL

eazéld

aRzdia

LLFENL]
LEFL LT

1113

[-FRT D]

pRZdYR

[l FE L]

Toieos?
T16

ARETLI6E

RERR1G

ATST16C

MEND1G

I T e R e P P T P LY LI R L R
OVERFLOW AND UNDERFLOW INTERRUPTS OFF«
R L T e R L LR LR RSt ad et a)

3=TERT 17 EXERCISE BUBK,
T5T:1: SCUPE
MOV SARETLT,EXRFEN
MoV 1904440, 5FP5
CLR IFEC
CLR AFER
CLH FP5
CLR FEC
TLR FEM
JER PC, RANDLZ
+HORD LOMUM, HINLUM
JER R4, $P0LSH
EFUEH JLONUM
EPUSH  GHINUM
[ Fall:]
BPOPX  ,ANED
L 3FF5, RO
LDFP3 LT LD
LBF LiIWUM, ACH
LGF HINUM, ACH
LDF LLEFFE L]
LDFPE [L-IER Y
MOV f,v& s LPADR
IRE IR LTI I DR L AL e s Rl R R L0l
LOF ACRACE
ARET177 SBUBF ACLrAC2
5TFFS FP5
CHP FP5,AFPS
BEQ ATST1T
STE RC 2, ANEL
ERROR 2
ATETIT: CMPF ACZ ACH
CFCe
BEW MENDIT
TCOMPENSATE FOPR FORTRAN
5TF AC24ANSY
ARD M hNEL+2
[l ANE1
CMPF ANS1,0C3
CFCC
BEQ AENRL Y
sU8 P2 hNS1+2
sBC ANS1
CHFF LLES PR Lek
Lol g
REG AENDS Y

BA=MAY=7T 1EI1H
EXERCIAE sUBD,
5UR
APOPX ANA2
nov sFe4, RE
LOFRS 240200
LoD LONUM, ACO
Lep HINUM,ATY
LoD ANEZ, ALY
LCFPS 12aTHAd
Moy 0,06, SLPADR
FUsEEE A
Lou M, AC2
AUBD AC1eaC2
3TFFE FP5
CHP FF3,$FP5
BEQ AERPIS
5T AC2,ANB1
ERROE 29
5T §FPS
BPL ATST1E
STST FEC
cHp FEC, BFEC
PER 18
ERFOR a8
CHp FE&,3TER
BEG ATETIR
ERKOR EL)

CMpD A2, A0

CFCC

BEQ AEND1E
$COMPENSATE FOR FORTRAN
sTD AL2. ARSY

ADE ML, ANSI+b
ADC ANEY+d
ADC AN51+2
ADC AW
CMFPD AN5:, ACH
CrCcc
HEQ AEND1S
suB 12, ANS1vE
5BC AHS1+4
sBC ARE1+3
sec ANEL
CHED AWS1,R(2
¢Fce
HEQ AEND1 A
5TD ACZ P AHE]
ERROR 18
CLR Fes

PéaMAt=77 18¢18

EXERC1SE SURD,

PAGE 32
ALL INTIRRUPTS ON,

TRUNCATE MODE

FADDRESS OF FORTRAN SUEBTRACT

POP 4 WORDS AND EXIT POLISH MODE

sDISPLAY FLOATING POIMT STATUS

s LOAD FPS, INTERRUPT D1SABLE AND FO

JLOAD AC@ WITH A RANDOM NUMBER
yLOAD ACY wiTH A RANDOM NUMBER
jLOAD ACY WITH THE SUM

jTURN INTERRUFTS ON

JHESET LOOP AUDRESS

AEEPAEAEIREE RN RN AR NS

ALK

JLOAD AC@ INTO ACZ

;SURTRACT ACL BY ACZ2

{ATOKE FLOATENG POINT STATUS
tCHECK FPS

SBRANCE IF OK

tSAVE FPU ANSWER

:FPS ERROR

JEREQE BIT SET T
sND, TONT CET FEC/FEA
$YES, CHECR STATUS

FCHECK THE FLOATING EXCEPTION CODES

$BRANCH IF OK
$FEC IS5 WRONG

sCHECK FLOATING pPC
sBRANCH 1F OK
;WRONG ADDRESS LN FEA

jCOMPARE FPU ANSWER TO FORTRAN ANS®ER

JCOPY FLOATING CONDITION CODES
$ANSWERS CHECK

INACCURACIES,

$5AYE FPU ANSWER

s INCREMENT FPU ANSWER

JCHECK ANSWERS AGAIN
;COPY FLOATING CONDITION CODES
TBRANCH IF 0K

{DECREHENT FRU ANSHER

sCHECY ANSWERS AGALM
:COPY FLOATING CONDITION CODES
FBRANCH IF OK

$SAVE FPU ANSWER

;FPU AND FORTRAN DISAGREE

sCLR FRU FpS BUFFER

PAGE 13
INTERRURTS ON,

TRUNCATE MODE

LI Xl Lal

;ADLBR OF IMSTR BEING TESTED
$SET TE BITS IN FORTRAN ANSWER
CLR FO®TIRAN FEL

$CLR FURTRAN FEA

$CL# FPU FPS BUFFER

sCLF FPU FEC BUFFER

:CLR FPII FEA RUFFER

JGET RANDOM 1INPUT OQATA

}

sENTER FOLISH MODE

jPUSH 2 WORDS ON STACK (LONUMY
;PUSH 2 ADHDS ON STACK (HIMUM)
JADDRESS OF FORTRAN SUBTRACT

JPOP 2 WQHDS AND EXIT POLLSH MODE

rNLSPLAY FLOATING BOINT STATUS
;LOAD FPS. INTERRUPFT CISABLE
JLOMD ACw WITH A HAHDGM HUMBER
;LOALD 201 wlIH A RANDOM NUMBER
:LOAD AC3 WITH THE SuM

;TURN INTEHRRUPTS ON,
;RESET LOOP ADURESS

T YT Y Y ¥Y

sLOAD aC® INTO ACZ

FSUBTHACT ACL BY AC2

;STORE FLOATING PUINT STATUS
1CHECK FPS

;BRANCH 1F OK

1 SAYE FPU ANSWER

;FPS FRAOR

FCOMPARE FPU ANSWER TO FORTRAM ANSWER

$CORY TLOATING CONDITTON CODES
3 ANSWERS CHECK

IMACCURACIES,

SAYE FFU ANSHWER

:INCREMENT FEU AWSWER

sCHECK AHEWERS
;COPY FLOMTING
FBRANCH 1F OK

$DECREMENT FBU

$ CHECX ANSWERS
;COPY FLOATING
$BRANCH IF QK

AGAIN
CoNDITION CODES

ANESRER

AGAIN
CoONRITIGY CODES

[T LY T

3EG i3

kU $314

TRUNCATE MODE

EXCEPT OYERFLOW AND UNDERELOW



FPU ADD/SUB/MUL/DLY RANDOM EXER MACYLY 1T(LRE6) P4=-Mhy=17 1118 PAGFE 34 SEQ P35

[3-1 0108 4 B B4=HRY=77 1730 T1% EXERCISE 5UBF, OVERFLOW AND UNDERFLOW IHTERRUPTS OFF, TRUNCATE WODE
16371 @11822 1741)7 202406 sTF RCZ,AMS ;SAYE FPU MEEHER
1622 #1024 1249287 ERROGR ¥ ;¥PU AND FORTHAN DISAGREE
1623
1624 BI1D26 @BSR3T 292162 AFNDLT: CLR FFS :CLR FPU FPS BUFFLP
1625
1626
1627
1524
16319 FIRASARENBRERRIR IR (1] " - FETT I YR IL LR R P2 g sl a bl
1638 1»TEST ¢ EXERCISE SUBL, OVERFLOW ANMD UNUERELUW INTERRURTS OFFy TRUNCATE MODE
1631 IRELTES AR LI LLLL L LTI T YT EL AT 1] [1] TP YA L L
1632 w1iRd2  abpod4 TST2d: SCOPE
1631 @IteTe @12737 413166 BA2376 Mov IMFET20,EXPFEA jADDR OF INSTR BEING TESTED
1634 11042 212737 Qa464d BR24ER nov 1024643, SFPE $SET 1E BITS IN FORTRAN ANSWER
163% L1952 PPSBIY QR4 CLF WFEC ;CLR YORTBAN FEC
1636 11954 #95037 adl1ddd CLE BFER sCLH FORTRAN FER
1617 wiL1d6p SwSB3T7 VA2162 CLK IPS +CLR FPU FPS BUFFER
1638 wilg6s pased]  Pe3364 CLR FEC ;CLH FPU FEC BUFFER
163¢ 1teTe PASAIT BEZIGH CLK FEA ;CLR FPU FER BUFFER
1640 M11a74  PE4TIT 023332 JEFR PC, HANDLY ;GET RAMOOM INPUT DATA
1641 B111909 @AZ426  ABIAIE JWORD  LOKUH HINUM :
1682 @i1104 #3443 @23586 JEH 14, $FOLSH ;ENTER POLISH MODE
1643 911119 02?3518 882426 #PUSH + LONju sPUSH 4 WORDS OW STACEK (LONUM)
1644 @i1t14 823518 @436 $FPUSH JHINGN sPUSH 4 WORDS ON STACK LHINUK)
1545 Wl13128 823562 isuB s ADDRESS OF YORTRAN SUBTHRACT
1646 111227 223543 222416 1IPGPL r hES2 sPOP 4 #0&DS AND EXIT POLTSH MOLE
1647
1648 @1L126 @137l Ppa2éaw nay $FPS, R0 tD1SPLAY FLORTING PULNT STATUS
164% BLI13Z ITELZT 049200 LDFFS [ 11 1o F4 1 sLOAD FPS: INTERWUPT BISABLE AWD FI
1659 L1136 172437 @R2&16 LoD LONUN, ACS jLOAD ACw WITH & RaAsOOM WUWBER
1651 #1114 +72%37 #@2436 Lb0 HINUM, AC1 sLOMY AC] wITH & RANDOM NUMBER
1651 @1i146 172731 peléL6 LoD ANS2,AC3 sLORD ALY WITH THE 3UW
1652 B11152 172117 DU4E4p LOMP S HIPAG4Q sTURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
1654 BLI1%6 P12737  @ili64 eelild KoY »,+6, sLPADR :RESET LOOP ADDRESS -
1655
1656 jll..l.lllII.l‘lll'l'!'ll.iII{I'!OIlIlllllildub-"lililllbilll
1657
1658 wilied 172630 Lkl f 1o % Cur) sLUAD ACE INTD AC2
1659 #Lil6s 1TI20L ARET2A: SURD ACYlpAC2 $SURTRACT AC1 BY AC2
1660 Pi117e 1718237 @ellel STFPS FPE +STORE FLOATING POINT STATUS
1661 B11174 #23737 $21362 bO24R0 Cup FPE,4FF5 ;ChECE FPS
1667 11107 BdL4B} BEQ ATST2R tBRANCH IF OF
1663 #11:284 174217 pelies sTD RO ANSL :5AVE FPU AWSWER
1664 WILZ1IA 19422 EFROF in 1FP5 ERROR
1685
1666 @1L2L2 1731782 NTET2AL CMpD AC2,AC3 ;COMPARE FpU ANSWER TO FORTRAN AWSHER
Lokl Bmis214  1T8¢d2 CFCC JCOPY FLOATING CUMBITION CODES
1668 BL1216 @R1437 EEQ REND2A ;ANSHERS CHECK
1569 FCOMPENSATE FOR FORTRAM [HACCURACIES.
1678 911220 174237 202488 5TD ACZ RNS) 1SAVE FPU ANSHER
1671 #11224 B63737 dBwde1  @R1I414 Licl BiaANS1+6 s INCREMENT FPL ANSHER
1672 W11212 Q855317 ARzZ4l2 ARG LLES R
1673 PL1216 ABS537  e0241P ADC AHS1+7
1674 B11242 PpRSS3I7 202486 ARC ANEL
1675 PEL246 173737 POR4BL CYrD ANSLpACE sCHECK ANSWERS AGALN
16T6  WI1252 18489 tFCC ;TOPY FLOATING CONDLTTON CODES
FPU ADD/SUB/MULSDIY RANDOM EXER MACY1Y 27(1nBs) A4=MAY<I7 18r1B PAGE 3% SEQ @edb
CGFPOE,F11 Sh=MAYT] 17170 T2w EXEWCISE SUBG, OVERFLOw AND UNCERFLOW INTERRUPTS OFF. TRUNCATE HODE
1ATT @11254 AeL42Q BEU AENT2R REANCH 1F OK
1678 @11256 1637137 BJaP02 072414 sUB L PELE IR DECHEMENT FPU ANSWER
1679 #11264 GRSLIT BUI412 SR ELEIRE]
1680 W1E2T®  PASHEIT  BR1410 SBC ANE1+2
16A1 11274 985637 @@Z4de SRC ANS]
1682 Pt1384 171737 @dides CHMED ANS1,RC3 ;CHECK ANSWEKS AGATN
1683 AE130%  1TEPEW CFCC ;COFY FLOATING CONPLITION CODES
1684 ®S11236 pBo1483d pfa AEND 2R sEHANCH 1F O
IERS  B1131d 174217 0a2486 ST AC 2 AHSY :+SAVE FPU ANSWER
1686 L1314 1ed4dLa EPROP 1] SFPU MWD FORTHAM DLISAGREE
1607
1660 @11316 POSEIT  AREle2 LENMDZBY CLR EPS :CLR FPU FPS BUFFER

1689



FPU ADD/SUB/MUL/DTY RANDOM EXER MACYi1l 27(1R6)

TAFFDA

La9¢
1691
tey2
1593
1694
1695
1696
1697
1694
1699
178
17a1
172
173
1784
17e5
1708
el
ired
1729
1R
1711
1z
1711}
1714
1715
1136
1M7
1TiB
1119
11ie
1771
1122
1123
1724
1725
1726
[
1728
1729
1132
173
1130
1731
1734
173%
1716
1737
1738
17139
1742
1741
1742
1743
1744
1745

P11

A11327
wlidis
w1312
dt1340
B11344
#1152
811354
LIRRLI]
#1364
[ IV ELT]
»1i374
wl14e0
[ JRET 1]
P1410
11412

PIL4E
w1422
11428
PLEAST
11436
By14437
FLI446

11454
L1456
st1483
pL1464
w1472
$11474
911598

piL5e2
LIRET L]
E11%19

11514
®i1522
B#11324

#11526
#1154
L1536

LISELT]
PL1543
BL1GA4

BS540
aL18%2
PrL156D

LITLI A O

[-LI-ET- T
#2731
w1711
[-LET bl
»2303]
"Ll kN
LT
LI kN
LLIYEN]
BaI 6
[ TIE3 N
F23513
@21519
#2324
821540

813783
1784127
172437
172%37
1727137
1Ta12Y
13737

172608
17130l
178237
[FARER]
[.LIRT-}]
174731
124883

#as737
LaaeLd
1123137

[ FEREN]
[.LIRT])
194825

Bp23737
paidpl
19491%

111782
178002
LIRS L]

174237
162737
#5617

7T 17130

a1l458
pa74gd
[ L FET ¥
PO 424
pazied
BRII64
P92 166
823342
202436
31586
BR2436
Ba3436
el416
d2400
e4000
i P
eB43E
o416
faT40a
#11454

@a21632
PA2362

Baz4ds

202420
/A2364

2e7164

|B21686

Bg2406
eganal
PAI4RE

B32176
Bal e

LLIRRT

B0 48N

L¥RIH

ant4ad

eaz41@

T2 EXERCISE WULF,
JrEdE eI EEARARE BRI
:#TESY 2%
TST213 SCOPE
nov
LLL
CLH sFEC
CLR WFEA
{LR FPS
CLR FEC
LLH FER
J5R PC,RANDLZ
LWORD  LOWUM, HINUM
JSP P4y SPOLSH
$PUSH FLONU
$PUSH HINUH
»HUL
$FOPL FELE ¥
Koy $FP5, F¥
LNFFPS 240308
LDF LONUm, ACE
LOF HINUM, AC]
LDF LLEFF] L]
LBFPS 197409
nov 4. +bs8LPADR
LOF ACR AC2
MPET1: MULF ACLsACE
STFPE FPS
CupP FPS.$FPS
BEG MEFRR}
57F AC7 MNEL
ERROR 3
MERFL: TST 1FF5
BPL MTSTL
STST FEC
CMp FEC,$FEC
BEQ 1%
ERROR 2%
181 Cup FEA,BFEL
BEU MTET1
ERROCH 7%
MTSTI: CMEF AC2, A0
CFCC
BFEG MEND1
ETF AC,ANST
SUB EL,ANS]+3
SBC ANSL

FRU AGD/SUB/WMUL/DIV RANROM EXER MACEYY 2701836}

DOFPGELF

1746
1147
1748
1749
1752
1151
1752
17%3
1754
175%
17%h
1757
17568
1159
1764
1761
17162
1763
1764
17659
1764
1767
1769
1169
1T
11714
1772
1113
1174
1175
17786
1717
1118
VTT?
1780
118
1762
1783
1784
1785
1784
1718T
1788
1789
1793
171%1
1792
17913
1794
1795
1796
1797
1798
1199
1892
1881

i d4-HAY=T) L7120
#11%564 173737 QE24R6
eils7e 178040

E11572  pRL4p)d

211574 1742317 @B92406
811680 124214

dlies2 BISRIT  B92IE2
WL16B6 podend

11618 912737 @11742
B1i616 M1273T  QDTEHA
BLISTL PU32IT PAAEDZ
WliGld @d5eI7  pe2484
Giledd  @eSPdT  PRyI62
Plibed  POSO3T 807164
Pi16dd  PI52IT Q@366
giiesa @d473T  A23II2
P1IGS4  Pe2d2e  QR2436
plI6EE  pA4437 A3
MLIGGE 073513 2024316
diteTa  @23518 Ad2436
GILETA  B75744

F116T6  B2I%42 892416
si17e2 4i37en edziea
fil7e6 172127 Qd@ie0
PI17LE 172437 pR24126
11716 1712537 Q@246
@i1722 172737 QA241s
@11726 178127 edTéde
@11132  p12737 @174
p1i740 372689

pL1T42 17128l

BLIT44 178237 @RZI62
B117%0 @377 @w2362
#1756 BgyL8d

Pl1T6a 174237 @R2426
BE1764  18401)

wilT6s @RSTIT @eZ408
P11772 140@14

BI1T74 172331 082364
#2029 B21737 292363
pliiges  BRL4GL

#12010 194231

LR
ae240d

Beiila

LLFALL

pa2éa2

MEND1:

@4-MAY=17 1R113

FAGE 1&

ALL INTERRUFTS CON, ROUNULING MOQDE

LELL La Al iy L] HAENERIE

EXERCISE WULF, Ail INTERRUPTS ON, ROUNDIMG MCODE
R T L b bk

PMRET1,EXPFER ;ADDR OQF INSTR BEING TESTED
R TR, 3FRS ;SFT IE BLITS 1M FORTRAN RNSWER

§CLR FORTRAN FEC

CLF. FORTRAH FE4

;CLF FFU FP5S BUFFER

LR FPU TEC BUFFER

1CLR FFU FEA BUFFER

1GET RANDOM INPUT DATA

H

sENTER POLISH HODE

$PUSH 2 WOPDS 0¥ STACK {LOHIM)
:PUSH 2 WORDS ON STACK (HINUM)
sADDRESS OF FOWTRAN MULTIPLY
;BOP 2 WORDS AHD EXIT POLLSA MODE

jP1SPLAY FLOATING PDINT STATUS
;CLEAR THE FPS, INTEFRUPT DISABLE
JLOAD AC@ WITH A RANDOM NUKBER
FLOAD AC1 wITH A HANDOE HUMBER
+LOKD AC3 WITH THE 5UM

;TURM [NTEEFUPTS ON

RESET LGOP ADDRESS

;u|l0§tliii»loib'u;lllllioiﬂiicvlllol'ci.ono!'lt«ilnnhllllllli

sLOAD AU® INTO AC2

UMULTIPLY ACL BY ACZ

$STORE FLOATING POINT S5TATUS
jCHECK TES

(BRANCH IF OK

;SAVE FPU RNSWER

jFP& ERROR

tERROR BIT SET 7
;NOy DONT GET FEC/FEA
:YES, CHECE STATUS

:CHECK THE FLOATING EXCEPTION CODES
TBRANCH IF OK
sFEC IS WRONG

FCHECK FLOATING pC
BAANCH 1F OK
s WRACNG ADDRESS IN FEA

;COMPARE FPI AKSWER TO FORTRAN ANSWER
;CUPY FLOATING CONDITION CODES
JANSWERS CHECK

JCOMPENSATE FOR FORTRAN INACCORARCIES,

A4=NAY=17 1R1LE

EFERCTSE MULT,

CHMPF
CFCC
BEQ
&TF
ERROR

CLF

ANS1,ACY
MEND L
AC7 AN5E1
1%

FF5

15AVE FPU ANSWER
;DECREH[NT FPU ANBWER

PAGE 237

‘fb.‘il'.l'll'.ll!l'.‘l"'l

1#TEST 22 EXERCTSE HULL
::lliailotilolila and
TsT22r S3CUPE
MOV
MOY 100709, FES
CLh $FEC
CLR $FEA
CLR PS5
CLP FEC
CLf FER
Jak PC,RANDLA
JWORD  LOMUMLHTHUM
JEH k4, SPOLEH
gPUSH  LONUW
EPUSH HINUM :
KMIL
$EOPK  rANS2
NOY EFES, Fe
LOFPE 1840708
Lou LONUM, ACS
Loe HINUM, ACY
Loo Ai52, A3
LDEES  a2aTbaR
MOV t.+6rALPACR
RS Anmewd (1.
Loo NCH, AT
MRETZ: MULD AC1,ACd
STFP5  FP5
Cup FPS, $FPS
BEQ HFRRZ
5TH AC 2, hHE]
ERROR F3
MERRZ: TS&T 1FPS
BFL MTS5T2
5TsT FEC
CHp FEC.#FEC
BFG 1%
ERRDR 31

ALL INTERRUPTS ON, ROUNDING MODE

JCHECK AMSWERS AGAIN

1COPY FLOATING CONDITTON CODES
;BRANCH [F OK

1SAVE FPU AWSWER

;FPU BND FORTAAN DISAGREE

sCLERR FRP FRES BUFFER

[ T T Ty L L il

BLL 1NTERAUETS UM, FOUNDING PODE

'0|'l'|oliuilllllili|o'nco||¢h||anln|lahll¢b

PMRET?  EXPFER sAD0E QF TMSTR BE1NG TESTED

;5ET LE BITS 1N FUORTRAN ANSWER
jCLR FORTRAN FEC

$CLR FORTRAN FEA

$CLF FPU FP5S BUFFER

;CLR FPU FEC BUFFER

CLR FPU FEA BUFFER

YGET RANDOM INPUT DATA

H

sENTER POLISH MODE

;PUSH 4 wORDS ON STACK (LONUM)
SpUSH 4 WORDS ON STACK (HINWUM}Y
;AUDRESS OF FORTRAN MULTIPLY

;PDP 4 WORDRS AND EXIT POLISH HMURE

sDISPLAY FLOLTING POINT STATUS

+SET FO OF FRS DMLY« INTERRUPT D1SABLE
JLOAD RC@ wiTH & HaubDoM yUMBER

$LOAD ACY WITH A RANDOW KUMRER

sLORD ACS WITH THE SUM

;TUFN INTEFRUPTS o

:RESET LOOP ADDRESS

e YT T LI T TN L LA LR bbb

sLOAD RCB INTO AC2

PMULTIPLY ACL BY AC2

;STORE FLOATING POINT STATUS
$CHECK FPS

JBRANCH 1F UK

TSAVE TP ANSWER

:FPS ERROR

:ERROR BIT SET ?
;NO, DONT GET FEC/FEA
;YES: CHECEK sTATUS

sCHECK THE FLOATING EXCEPTION CODES
JBARNCH 1F OK
JFEC IS WRONG

N

sEa @937

ska dala



FPI ADD/BUR/MUL/DIN RANDOM EXER MACYI1 27(1986]

DOFRCE , P11

1882
1883
18dd
189%
1806
1E87
18088
1829
lai8
8Ll
1812
1813
1614
L1815
116
1817
1818
119
18728
1821
1823
1823
1924
1825
1826
1027
1828
1829
1838
1431
1831
1831
[LEE)
V835
1836
1R3T
1038
183%
1942
1641
1842
1843
1R 44
1R45
1846
1647
1848
1849
1854
19%1
1052
1851
1854
185%
1456
185?

B4=MAYTT 171340

812012 #EITIY
B12029 @dol4al
#1232 140N

#1202% 737a
912226 172200
P11B)3 PpB1422

#LZOIT 174237
pi12936 162T3T
12944  pE363]
12053 pel&IT
P1105¢ PISLIT
p12968 173727
12264 179203
B12066  AP14@]d
FEETe 174237
212879 1@4#L2

#12076 £O5A1]

w12127 BB
#1218% B12737
pi2i12 @213t
Fl122 FBSR3T
el2124 885237
PlZiia @ese3?
P1il34 025237
LITIE 0 1T
#2145 BA47IY
812152 PA2426
F17154  pRILIT
p1i169 023518
PLZLERE  BP355D
212179 215243
PI2172 223548

@12176  2131TdA
*1307 ¥7013Y
E12386  1T2437
$12242 1725237
#2216 1TETAT
#12222 17927
a12226 12137

P12231¢ 172602
#1223 1T1208¢
P12240 3TB23T

[-LFELTS

BP24BE
BuadalL
|8z4)2
BIZTHID
Badz406
aa24de

[J-FET-13

Ba1362

ALI236
ae44ap
ag2any
edz484
anziez
A23b4
Pe2166
B23342
BE2416
n21506
[E¥L Y
297416

L LR

azZ4P2
HAURAG
AAZ42E
882436
AB2d16
A4
#12234

"aZ162

eag il

Bazd1d

[:LrERl]
apz4ga

paILLIA

FPU ADD/SUB/MULSDTYV RANDOM EXER MALY1
4=MAY=TT 17230

DoFePCR, P11

18%4
1859
1660
ir&1
1862
1863
1664
1BES
1866
1067
168
1B&9
1874
1T}

1R72
1873
1074
1875
1A7&
1877
1874
14719
1pEd
1AB1

[R:1-F
LAp2
1964
184
LBRS
1887
108R
1849
1898
1891

1R9¢
iR
1894
1895
1096
1897
1848
189%
1928
1821
149l
19¢1
1994
19@5
1936
1927
1928
1949
1919
1911
1912
19412

@12244
#12252
B172%4
12269

*21Z62
012264
L2266

012210
P12274
A1zi02
PY2126
#12312
k12114
wiziie
#1232

p12iad

P12l
811332
arzite
PI2346
912352
w2356
@12362
812366
B12372
e12376
BL242
12460
Biz912
812416
52420

#12424
12439
e12434
LIFLLT
12444
12450
[ JFLLT]

PLISE2
L AFLTT]
LIFET0]
w2a72

23737
Bal403
179237
144923

173TR2
1738832
w2141

174237
162737
BESE 3T
173737
170882
[ BTN ]
174231
14984 L

emsiElT

[I-ITE)
w12737
#12737
395037
Bo5937
adsaIr
[LIT2 ]
BPpsSEIT
aATIT
LLFLFL]
ag4d17
021510
823540
275244
73540

/aiTaa
VyIa127
172437
172537
§12731
1Te1 2t
eITIT

1T26p2
1711m1
178237
213107

BRpI62

RAAZ4PL

BO2406
gearpl
RU2406
AN24BE

['TFRT 1]

PB2167

a12464
BA4EDA
»aZaB2
pA2dRd
pd2362
[LETELY]
pB2I66
823332
an2436
LT
e82426
ELFLELY

Q02416

aR24ae
48292
ag2436
ap2436
Paz4LE
Ag4689
#1246%

B@2362
BA236Y

anden

B4R

2v2376
BRI4ABE

eeilie

adzeae

T2

152

KTETY:

MEKND 2

TpNEENINI AU

Q4=MRY=7T 18118 PACE

38

EXLRCISE MyLD, ALL IHNTERRUBTS Ok, ROUNDING HODE

CHFP FER,SFEM
BEQ MIST2
ERROE 31

CMED ACZypaCH
CFCC

BEQ MENDZ
JCOMPENSRTE FOR FORTRAN
5710 AC2,ANE]
SUR LIFELEIRL
sBC AHEL +4
5BC AHS1+2
SEC ANSL

Cwpn ANSLsACE
cree

REQ MEND2

ST ACZ, ANS]
ERROR 12

CLR Fps

ELLLLEL ]

sCHECK FLOATING BC
$BRANCH IF OR
:WRONG ADDRESS IN FEM

;COMPARE FPU ANGWER TO FORTHFAN ANSWER

$COPY FLOATING CONDITION CODES
FMANSWERS CHECK

INACCURACIES,

7SAVE FPU RNSWER

sOECRENFNT FPU AMSHER

sCHECK ANSWERS AGALN
iCOPY FLGATING CONDITION CODES
iBRANCH IF OK

1SAVE FRU ANSWER

sFRU

ARl FORTRAN DISAGHEE

;CLEAR Fpp Fps BUFFER

[T RN R ST IS DAL L L LE LA LR AL L]
OYERFLDA AND UNDFRFLOW INTERRUPTS OFF
FINAM AN R AR AR IR SRR R R AR EA R IR bRl al iR AL AR AR AR

¢ADDR OF INSTR PEING TESTED

I SET
FCLE
sCLR
;CLR
:CLR
iCLR
$CET

IE BIT& IN FURTRAN ANSWER
FORTRANM FEC

FORTRAN FEA

FPU FP3 BUFFEHN

FPlU FEC BUFFER

FPU FEM BUFFER

RANKDOM INPUT DATA

¥

;ENTER PULLSH MNDE

;PUSH 2 WORDS ON STACK (LONUM)
sPUBH 2 WORDE O STRCK C(HINUM)
+ADDRESS OF FOHTRAN MULTIFLY

;POP 2 WORDS AND EXIT POLISH KODE

sDTSPLAY FLOATING pOINT STATUS
sCLEMAR THE FP5.
SLOAD ACe WITH A RANDOM NUMRER
sLOAD ACT WITH A HAKDOM MUMBER

;LOAD ACY wITH THE SUM
;TURN INTERRUPTE OW, EXCEPT OVERFLOW AND UNDERFLOW
;RESET L{O0OF RDDRESS

INTERRUPT DISRELE

SEL BB3S

ROUNDING MODE

UM RN R AR I BRI A S AR BN B RS TR AR R R RN AR RS

$#TEST 23 EXERCTISE MULKF,
TETd: SCOPE
MOY ¥MRE1L 3, EXPFER
MOY PRA438, IFPS
CLR sFEC
CLR EFER
CLR FPS
coLn FEC
CLR FEA
LET PC, PAHDLZ
LJHWORD  LOMUM,HINUM
J5R FAs5POLSH
FPUSH +LONUN
EPUSH S HINUM
BMUL
BPOPK Ll
MY 4Fp5, RO
LOFFS  1@4ndad
LOF LONUM, ACE
LDE HINUM, &C1
LDF ARE 2 ACS
LOFRS M2 H4an
HOY 4,46, 5LFADR
LOF AC@,AC2
MRETI: MULF RC1rRC2
STFPS FEs
2701Q86) #4-MAY=77 1R:18 PAGE
23 EXERCISE MULF, OVERFLOW
CHE FP5.,LFPS
REQ HTET3
STF B2, AWET
EROR 3
WI5T3: CNFF AC2,AC3
CFeC
EEQ MEND]
JCOMPERSATE FAR FORTEAN
ACZ, ANSL
sU8 LA LETEY!
58C ANS1
CHFF ANE1,AC3
L oy
HEG FENDY
STF ACI ANSY
ERRDR [ B]
MENGI: CL& ¥PS

FIRE ARV A PR R R A R BB IRRES

AR AR RN RN SRR NS RN RIS SRR AR R R R

1*TEST 34 EXERC ISE MUL:
TET24: ECOFPE
Mo¥ FMRET4, EXPFER
Hoy HOB46RY 6FPS
CLR &FEC
CLR sFEA
Cli FFS
CLR FEC
CLR FEA
JER PC,RANDLA
+WORD LONUM, HINW
JSH R4, $FPDLEH
$PUSH + LOKYM
$PUSH JHINUW
SMUL
SPOPX s BNS2
MY WEpPSs AR
LDFPS fP4aZ08
LbG LONUM, ATH
LoD HINTUM, AT
LoD ANE2,AC3
LOTeSE L1211
HO¥ 1.+6,sLRADR
Lou ACPB,AC2
MRET4: MILD ACisAC2
STFPS FPS
Cup FES¢4FPE

sLOAD ACO INTIO AC2
FMULTIRLY ACL BY AC2
+STURE FLOATING PQLINT STATUS

39

AMD UNDEKHFLOW INTERRUPTS OFF .

JCHECK FPS5
BRANCH IF (K
; SAVE FPU ANEWER

:FES

sCOMPARF FPU ANSWER TO FORTPAN AWSWER

ERRCR

:COPY FLORTING CONDITION CODES
tARSWERS CHECK

INACCURACIES,

:SAVE FFU MNSWEK

;DECREMENT FPU ANSWER

tCHECK ANWEAFRE AGAIN

;COPY FLOATING CONDITION CODES
sRHBHCH IF 0K

s5RVE FPU RNGWER

1FPU

AND FOMTRAN DISAGREE

:CLEAR FFP Fp3 BUFFER

[(TFIEXTISETRZRS TSRS SIS LR 20 22 L} s d
VERFLO# AND UNDERFLOW 1INTERRUFTS OFF,
;;ll'lillib|illlllllillil’!'.lﬂ.1-|l.!l&'&Ill!l!ulllili.h!cllllal

¢AOCR oF {HETF BRETNG TESTED

:SET
;CLR
;CLR
sCLK

IE GITS 1IN FOWIRAN ANSHER
FORTRAN FEC

FORTRAN FEA

FPU FF5 BUFFLEH

FFU FEC BUFFLR

FEU FEA RUFFER

RANDOKR INPUT GATA

{ENTER POLASH MODE
(PuSH 4 wh s ON STACK (LOWUM}

sPUSH 4 %

QN S5TACK C(HINUN]

;ADDRES5S OF FORTRAN MULTIPLY

sPOP 4 WORDS MND EXIT POLISH MODE

sDISPLAY FLOATING POINT STATUS

$3ET

FD OF FPS OwL¥, INTERRUPT DISABLE

;LOAD ACH WITH A RANDOM NUMBER
1LOAD ACY) WITH A HANDOM NUKBER
;LOAD AC3 WITH THE Sim

tTURN INTERRUPTS ON, EXCEPT OVER AND UNGERFLOW
sRESET LODP AUDRESS

FLOAD AC@® INTO ACIT

MULTIPLY AC1 BY AC2

3 5TORE FLOATING PQINT STATUS
$CHECK FPS

SEQ @R4p

ROUMDING MODE

ROUNUGING MODE



FPU ADD/SUR/MULADIV RANDOH EAFE MACYLH
CQFP0B P11} Ba=MAT=T] 17138

1914 912582 #2141

1915 #12%82 174237 Qv2406
1916 @11%36 $24821

1917

1918 P12%10 173782

1919 @12512 17e00R

1928 #12514  BR1422

19214

1922 8125156 174237 Q22405
1923 BM12%22 162737 029l a4
192% #1253 PpR3LIT  ad2412
192% #1254 peS63dY  edgdll
1976 P12548 PPSE)T  AU248E
1927 P12%44 1137137 @d24@6
1928 #125%¢ 17p9@2

192%  #125%37 #9142)

1938 212554 174237 p@2406
1931 W13563 1934212

1933

1933 B12%67 #3437 QL2362
1934

193%

1936

1937

1938

1939

1948 BLZNEE  BRRPR4

1941 12579 P12717 A12722 BR2376
1942 #1576 BLI7IT  B3144@  eRlelP
1541 @601 @958l pedel
L1944 S12610 PRIRIT PRTI04
1945 B12614 @03RIT  PRII62
Pedé #12624 QeS@)7T  AH2I64
947 A12634  M9%B1T  QD236E
1948 #12638  E@4717 0231343
1949 PL2634  PA242e 202436
1950 912548 o437 $21306
1951 12644 923518 P46
1952 @126%a @§2351p Ap2436
19571 B126%4  P25244

1954 $12656 DBI3T4é  BR2416
1955

1956 W12662 P13138 222400
1957 @126m6 172127  pipese
19%8 M12873 112437 pe2426
1959 1266 372537 PR24dé
1960 @13Te2 172737 pRZ4IS
1961 91zteé  17@121 207448
1962 @i2T17 BL2TIT AlI?Ie @ellie
1963

1954

V96S

1966 B12729 k72694

1967 #2722 T2

1966 W12724 173217 @232
1969 E1217Y2 873TIT B92362  BA24AT

FPU ADD/SUB/KULZDIY RANDOM EXER MACYLI 21C1daR)
15

DGFPRR,F11 BA-MAY=TF 373138

1970 @12736 @elddd

1971 W1274@ 174337 AB2486

1972 H12144 194283

19113

1974 12745 BW5737  AE2IEG

197% E12752 18@dit

1976 M2TSE 178337 BP2364

1917

19718 @12764 922717 @AzI64  eP2A82
1919 #12766 BN14E1

19580 W12778 134228

1981

1982 @127F2 @23737 AAZIEE  QUZAP4
1903 BlivEd  aeLdel

1904 @RLIBBZT 124935

198%

y98e  #13aR% 173702

1987 #13p26 17TRDGR

1988 @11a@ BT

19489

195 A1Iegz 174237 feldes

1991 @13a16 w62TIT  BPBROL FIFRST]
1992 #13@24 e@5537 BAZ4en

1997 pi3e3s 173737 Q03¢

1994  ALI214 1 7@den

1995 @13936 po141d

1994 @13240 162717 @@adul  HALMIR
1997 #1046 BE5E3T  BA24N6

1998 p1I852 1737371 QQ24dé

1993 @131@%s 174vaR

2oed  BIIp6R  A3144)

2001 ®13262 174337 292496

zpa7  8l13@ss  Ihaell

Fi:1 K]

J0d4 P13374  BESEIT  AR2I62

03

FLL L

InaT

kLLLS

2049

2819

LR

AL @1A9TE peRERd

au13 813476 W1ETAT @1323p wB2I1S
e1d @11184 AI77RT RAATE4E  pRidRe
€15 #13ilz  pR%Rl1? pazdal

216 #3116 BasRI7 P44

2el? B1I137 BASAID pR23el2

2018 plILlé  @wsell  BpIhee

72019 #1132 Q25Q31  PRZIGE

2026 B13135  AR4TIT PEXRY)

2021 M13147 pe2i2b 232438

2022 B1Y146  BP4A4IT  A233B6

9823 BLI152 @?351¢ ABI4ZE

824 @131%6 P2INLD 232436

10715 #1362 @524

SEQ @41

27010061 A4=MAT=T7 19116 PFAGE 4¢
T4 EXERC1SE #ULD, OVERFLOW RNG URDERFLOW INTERRUPTS OFF, ROUNCING BQDE
BEG MTST4 sBRANCH TF OK
TR AC2, ANEA +SAVE FPU ANSWER
ERROR 1 :FFS EWRUF
HTSTH:  CMPD AC2, M2 ;COMPRRE FPI' AMSWER TO FORTRAN ANSWER
CFCC ;COPY FLGATING CONDITION CQDES
REG MEND 4 rANSWERS CHECR
[COMPENSATE FnR FORTRAN INACCURMCIES,
sTD ACZ.ANEL :SAVE FPU ANSWER
5UE FL ANS|+6 sDECREMENT FPU ANSWER
SBC INSL+4
L.1-14 hNE1+2
ERC L LED
CHPD RHS1,ACH JCHECK 2NSwEH3 AGAIN
{FCC $COPY FLOATING CONDITTION CODES
BEQ MENDA .
344 RC2, AN ST
ERR{R L7 ;FPU AND FURTRAM UISAGHEE
HENT4: (LK FPS ;CLEAR FPP FPS BUFFER

;|.li.'l.IQlllllllI!‘IGI.ll.l"l‘&lllb‘b!'{llllllll"l‘!

ALL INTERRUPTS 4N, TRUNCATE WODE

’|.l!l'liUllll.lllll..llllui'I‘Iﬂlillll!lb.""’l""l"l‘l'""'

sADER GF INSTR BEING TLSTEDL
;SET TE BITS IN FORTRAN AMSWER
;CLR FURTRAN FEC

jCLR FORTRAM FER

iCLR FPU FPE AUFFER

;CLR FPU FEC RUFFER

;CLR FPU FEA BUFFER

}GET RANLOM [NBIIT DATA

H

;ENTER POL1SH MODE

pFUSH 2 #ORDS ON STACK (LORUM)
jPUSH 2 wOKNS ON ESTaCK [HINUM)
;RBORESS OF FORTRAN MULTIPLY

iPOP 3 WORLS AND EXIT BOLISH MODE

tDISELAY FLOATING POINT STATUS
;CLEAR THE ¢F5, INTERRUPT DISABLE
sLoAD ACe WITH A PANDOM NUMBER
sLOAD AC1 WITH A RARUDM NUMEER
sLOAD ACY WITH THE SUM

:TURN INTERRUPTS ON

s KESET LQUP AUDRESS

;||ppllillll'l'ill"I!l'lilll.llliliblll‘llllulilll!lil!l.ﬂ!!l

s=TEST 25 LXERC LSE MULF,
TST251 SCOPE
MOY AMRETSEXPFFA
KOy FAAT442, STPS
CLR $FEC
CLR sFEA
CLR FFS
CLE EEC
CLR FEA
J5K PC,RANDLZ
« WORD LONUM, HINUM
JSH P4, sFOLSH
SPUSH S LONUM
EPUSH  +HINUM
EMUL
§POPX L ANSZ
MO¥ GFF5) R
LDFFPS Fh4ddad
LOF LONUM, ACE
[#:13 HINUM,ACY
LCF ANE2, 20T
LOFPS ELTRELT ]
LY k.46, ILPACR
LIF RCO, ACT
MRETS1 MILF ACL.ACZ
5TFPSE FPSE
cup FR5,5FFE
pqaMAY=17 1A:iA  PAGE
EXFRCISE MULF,
REQ MEFKES
sTF AT 2 ANSY
ERRNR 3
MERRS: T&T EFFS
HPL MTETS
STST FEL
cup FEC,$FEC
BEL iE
EpROR 28
15: CHE FER,BFEA
BEG MTSTS
ERRUR %
MT5TS: CHPF BCdahCH
[
BEQ MENDS
$COMPFNSATE FOR FORTEAN
STF ACZ.ANE1
ADO [FPLLELRF
ADE BMSL
CMBF ANS1,ACT
cFce
BED HENDS
f:1513) 12, AN5142
58C ANE]
CHPF ANE] AL
CFCe
EEG HENDS
STE ACZeANEY
ERROR il
MENDE: CLR FPE

jrueveRsEsa Rt LR

1 *+TEST 16

;jI!o;llclpnab'lp!avi'lliuil

T5T26: SCOFE
mnv
MOY
CLR
CLK
CLE
CLP
CLR
JSR
+WORD
JEH
JPUSH
$POSH
EMUL

LXERCISE MULD

¥MRETE, EXPFEA
¥BR7649. 6FBS
$TEC

STEM

FPS5

FRC

FEA

PO, RANDLA
LONTIM  HTRUM
K, SPOLEH

+ LONUM
(H1NDu

T T L Lt it

;LOMD ACW INTO AC2

MULTIPLY A€ BY ACI

$STORE FLOATING FOLNT STATUS
sCHECK FPS

41

ALL INTERRUPTS ON, TRUNCATE HODE

sBRANCH IF 0K
sSRYE FRU ANSWER
;FES ERHUR

sERRGR BIT BET ?
WD, DOKT GET FEC/FEA
;YES, CHECK STATUS

{CHECK THE FLOATING EXCEPTION CODES
JEFANCH IF OK
sFEC T4 WRONG

$CHECK FLUATING C
7BRANCH IF OK
FWHONG ALDHESS Iw FER

:COMPARE FPU ANSREN TO FORTRAN ANSWER
$COPT FLOATING CUNDITION CODES
TANSWERS CHECK

INACCURKCTES,

iSAVE FPU AMSWER

s INCREMENT FPU ANSAER

AGALHM

LCHECK AMSWERS
CONDLITION COUES

;COPY FLOATING
sBRENCYH IF OX
;DECREHENT FPU RHSWER

sCHECK RNSWERS AGALN

:COPY FLOATING CONDITICN CCDES
sBEMRCH IF O

;SAVE FPU ANSWER

1FPU AND FORTRANM DISAGFEE

;CLEAK FPP FBS BUFFLR

ALL INTERRUPTS ONy TRUNCATE HODE
[T 1L 22 2l l!l'lil!l!ﬂinli’llll‘lll

+#DOR QF INSTR RELNG TESTED
;SET IE BITS IN FORTRAN ANSHEEK
:CLR FORTRAN FEC

:CLR FORTRAN FER

:CLR FPU FP5 BUFFER

“CLR FPU FEC BUFFER

;CLR Fpll FEA BUFFER

:GET PANDOR INPUT DATA

1

{ENTER PGLLSH MODE

1PUSH 4 WORDS ON STACK [LONUMY
JPUSH 4 WORDS ON STACK (HINUM)
{ADDRESS OF FORTRAN MULTIPLY

SEQ Whal



FPU ADD/SURsMIL/DIY RANDOM EXER MACY¥11 27[1A86)

DGFPOG,. 1]

2926
2027
2228
2029
2R30
2931
FLEF
7033
FLall
B35
235
2837
FLEL]
2039
7840
2041
ez
FILE
2344
FI:E S
1p48
2047
2048
2049
2952
851
7052
2852
2e54
5%
205%
2e57
20858
2959
2964
1861
P62
FLLE]
In64
TeES
1)
2867
2064
Te6e
ele
1 2n]
|12
073
20TH
8Ts
0TH
iy
97
2979
2089
2881

FPU APD/SUB/MUL/DIV RANDOM EXER MACYLI 27{1@@6)

#13164

#1317
#13174
013288
[ JEFi-1}
LARFIL]
LIEFIY]
#13320

B132256
#1329
L1212
$131236
13244
B131246
e13252

8131354
Al326a
213262

PLI266
B13I274
1Ie

B133pa
B1338s
B1310

wi3312
#1331
#1316

w13ize
[IEXF1)
[ JEXEV]
@11338
[ JBELY
133146
6133152
B13354
n]31%6
133464
#13370
e131374
134840
R13454
[ JRET.1
e13dye
B13414

B13414

UoFROE,PIL

maz
FLLES
FLLLS
2085
7086
2067
2088
089
2099
2091
FLLH
1093
L
289%
9%
2897
2098
2099
189
TRy
el
218l
2124
215
Mwh
FHILL
Zlow

2134
213%
FRELS
37

134322
V13424
£#1314312
[JELET]
[ JELEY)
134589
#13454
Bl 346w
#13464
L1470
P1I474
#1350
#1358
#1351
#3512

#3516
213532
OLISZG
13552
LARLET
Bi3542
Bi354e

[ JELLT]
F13556
LIRET T
B11%564
pI572
11574
#13828

LA L] ¥
#131684
811626

Alib1w
[JELIE ]
BE3622
#LI526
#1612
13634
#1615
#1644
B11659
#1633
#13656
[ 1ELLT

d3=MA¥=T7 17130

BZ3I%432

BI137RS
118127
1724137
172537
172737
172127
pi1273}

173hay
171201
170237
BE231137
681423
174237
1ag@zl

LY
182p14
178317

823737
Ppa14al
124838

B23737
LLIR T
184901

173782
11pEdd
1437

174237
e62737
#8595 3?
#05537
#5537
F73737
yIgapa
PAL430
163737
po3H3T
#5637
BAS637
173731
1 Teo20
80145}
114237
184012

ABsA3T

292418

a0 470
Rep2pe
BI2426
wildls
Bdi416
faredn
213226

ap2i6l
L.LFELY]

a2496

02430
ed2i164
Bg2364

oBIIGE

202486
fAoaeH
PO2412
AazEIR
»a2406
22408

QA0R02
eez412
pz4ld
LLFE L1
BAZA0E

LEFEL]]

B z214637

PdeMAY-T? 17330

LT L)
1273y
LLFEEE
PASPAT
aasar
Fa%spar
PASE3T
poas@a3y
BILTIT
Pa24in
LIELER]
'L
623512
#35244
LY S e Y]

£13734
179127
173437
1735937
172737
17e121
212737

172698
171291
178237
YRR
LA T.5]
174237
134803

171722
179082
BB1427

174237
862737
285537
1713737
178282
PB4
162137
[LITY L
1713137
173082
[1IRTX]
t14237

2131536
pa4a4R
AR Z4al
PAZAPS
w2362
a7 icd
RAZIEE
2233432
292415
0215856
RAI425
w2436

LU FES T

AO24DQ
#4008
A4
Q03438
fezd1e
484448
#13554

PBI362
eBIiI62

PPZARE

22406
208231
Al
B02406

A2QBN7
BOT40E
[.LFET 1]

2a2406

'EERRE]

LLEFELT

w2493

22104

BAZ4T 4

wR2414

4323176
AB2 47D

LERE L]

227480

Bazé1n

[-LFRSY ]

A4=MAY-77 1R:118 FAGE

42

SFQ @di]

SEQ bB4d

Tza EXERCISE MULD, ALL INTERRUPTS OH, TRUNCATE MODE
SFOFX FLLE: ¥ rPOP 4 WORDS AND EXIT POLISH MODE
HOY $FES5, A tDISPLAY FLOATING PUINT STATUS
LDEFS yiHAZO0 $SET FN OF FPE ONLY, INTERRUPT DISABLE
Lbi LIKUM AT sLOAD ACH WITH & BANDOM NUWRER
Lop HINUM,ACYL sLOAD ACI WITH A RANDOM NUMBER
Lop ANSZ,RC3 sLOAD RC3 WITH THE SUM
LUFFS 1427648 : TURN INTERRUFTS ON
HOV 4,46+ SLEADR ;RESET LOOP ADDRESS
fREEEn EE XS TNTRTRTNL AT N LN LE N LN LS LN L LR L L L DL L DLl Ll
Loo RCB, ACE sLOAG AD® INTO ACE

MRETE: MULD 1= Y 1o JMULTIPLY ACL BY ALZ
5TFPS FPRS tSTORE FLOATING PUINT STATUS
cHp FP5,5FP8 $CHECK FP3
BEQ HEHRE rBHANCH IF OK
510 ACz,ANS1 rSAYE FPU ANSWER
ERRDE i1 ;FPE ERROR

MERRE: TST EFp3 ERROR WI1T BET 2
BPL HTSTé tHs DONT GET FECFtER
STST FEC +YESy THECK STATUS
CHp FEC+6FEC sCHECK THE FLOATING EXCEPTION COLES
BRG 16 ERANCH IF QK
ERROR 1 FEC IS WRONMG

153 cHp FER; SFEX sCHECK FLOATING T
BEQ MT5TH FJBHANCH JF OF
ERHOR a1 :WHNNG RDPDRESS In FEA

MTEThr CHED RC2,AC3 sCOMPARE FPU BNSKER T0 FORTRAN aMSWER
CFCC ;COFY FLRATING CONDITIGN CODES
BEG MENMDE s ANSWERS CHECK
JCOMPENSATE FOR FORTRAN INACCURACILES,
510 RC20ANEY ;SAVE FPU ANSWER
ADL 1 ANSL+E s+ INCREMENT FPU ANSWER
REC ANB1+4
ADC ANEL+2
ARC ANS1
CHED ANSL¢ACH sTHECK ANSWEHS AGAIN
LrCe jCOPY FLOATING CONDITION CODES
BEG KENDg JBHANCH 1F GK
SUB B2, ANS1+6 jDECREMENT FPU ARSWER
s8¢ ENSL+4
SBC LLESRS
SBC ANSL
CHMPD LLEI N 1o8 ] sCHECK ANSWERS AGAIH
CFCC COPY FLOATIHWG CONDITION CODES
BEQ HEND& sBRANCH 1F QK
5TD ACZ,ANS1 ;S5AVE FPU ANSWER
ERROE 1% :FPU ARD FORTRAN D]SAGREE

MERDBT  CLR ¥P5 :CLEAR FPp Fps BUFFER

@4=HRY=-TT IA31E  PAGE 43
T26 EAERCTSE MULD, ALL INTERWUFTS ON, THUNCATE MOBE
HLd *EN L2 T ) LE RIS RS FYL T 2SR Y S

1eTEST 27 £ {LACTSE MULF,

AL AL AL LA L EELEL RIS L I Ll LR LD LA LSRRIz E sl t]

RIS TR ET I TR T T Y Ty ¥
T8T271  S&CUPE
KoY EMRFT7,FAPFER
KOV ROBS AN, EFPS
CLR SFEC
CLF SFEA
CL# FPS
TLH FEC
CLR EER
JSR FC, RANDL2
LWURD  LONUK,HINUM
JSH #4,5PNLSH
EPUSH s LaNUM
GFUSH  HINUM
$HLL
&POPK 4 RNS2
nov SFPS, AA
LOFPS  #a40dn
LDF LONIIM, ACY
LoF HINUM, ACY
LDF ANS2,ACS
LDFPE 1024448
Moy 1,46, 8LPADR
LDF RCH,AC2
MBETTt MULF ACL.AC2
STFPS  FFS
oHp FP5,6FPS
BEQ MTET?
STF AC2, ANST
EPROR 3
MT517:  CMpF AC2, M0
CFCE
REG MEND?
FCOMPERSATE FOR FORTRAN
5TF AC2,ANS)
ADD FLyANST+Z
ADC ANS1
CMEF hNS1, 203
CFCL
BEQ MEND?
sUR 12, ANSE+2
5BC ANSY
CMPF AN51,2C)
CFCC
BEQ MEND?
5YF AC2,ANS1

QVERFLOW AND
[ 12 %

UNCERFLOW INTERRUPTS OFF,
LIx] ReE

sRODH OF IKSTR BLING TESTED
$SET IE BITS IN FORIFAN AMSWER
sCLp FORTRAN FEC

3CLR FORTRAN FEN

:CLE FRU Fp5 BUFFER

sCLR FPU FEC BUFFER

:CLR FPU FEA BUFFER

$GET RANDOW INPUT DATR

$ENTER POLEISH MOOK

:PUSH 7 WORDSE ON STACK [LINUM]
sPUSH 7 wOPDS 0N STACK CHINUM]
sAUDRESS OF FORTRAN MOLTIPLY
1POP 2 WORDS AWD EXLT BOLISH MODE

:D1SPLAY FLOATIHG POINT STATUS
FCLEAR THE FP5, INTERRUPT DI1SALLE
sLORD ACE WITH & RAKDOM NUMBER
sLORD ACL WITH & WANDOM NUMBER
;LOAD ACI WITH THE SUM

rTURN INTERRUPTS UN,
sRESET LOGP ADDRESS

SLOAD ACE INTO AC2
sMULTIPLY AC1 BY AC2

;5TORE FLOATING POINT STATUS
$CHECK FPS

1BRANCH IF 0K

;SAVE FPU AMSWER

;PPS ERROR

COMPARE FRU AWSWER T FORTRAN AMEWER
$COPY FLOATING CONDITTON CUDES
;ANSWERS CHECK

I%ACCURACIES,

ISAVE FPU ANSWER

$INCREMENT FPU ANSWER

JCHECK ANSWERS
FCOPY FLOATING
ZHEANCH 1F OK

$DECREMENT FPU

AGAIN
CONDITION CODES

ANSWER

sCHECK ANSWERS
;COPY FLOATIRG
JBRANCH IF GK
JSAVE FPU ANSHER

AGAIN
CONDITION CODES

TRUNCATE WOCE

EMCEPT OVERELOW ANL UHDERFLGW



FPU ADD/SUB/MUL/DTY RANDOH EXER MACYL) ZT(lo#6) @d=HAT=37 1A1l8 PAGE 44 SEQ Q@4

poFfPDR P14 Ba=MAY-T] 3T138 T2Y EXERCISE MULF, QVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
2130 #136ed 14881 ERROR 11 ;FPU AND FORTRAN B15AGREE
213%
2148 M13666  BESEIT  PUZIED MENDTt CLR FRS sCLEAR Fpp Fps BUFFER
FIR R
2143
2141
2144
2145 R L e bl A L R L L L L Ll bl b »
2144 I#TERT 18 EXERCTSE WyLh, OVERFLOW AND UHOERFLOW INTERRUPTS OFF, TRAUNCATE MODE
2147 IFR T TY R R R L L S S L L e L L] = AR EERE
2148 913572 PABIR4 T5Tag: SCOPE
2149 B13674 Q12737 @l4926 DIL3TE MOV $MRET1#,EXPFER  jADDR OF INSTR BEING TESTED
2158 #13702 12737 AP4L4D  BO24ID My #0040 4, SFES §SET IE BITS IN FORTRAN ANSWER
2151 W13MI@ @A%A3T @402 CLR $FEC ;CLR FORTRAN FEC
215¢ D13TI4 pRS2IT  @32404 CLR $FTER ;CLRE FORIRAN FEA
2153 B13I720 pOSEIT  AB2I62 CLE FF5 jCLR FPU FPS BUFFER
2153 B1Y724 985237 Q@ZEd CLR FEC ;CLR FPU FEC BUFFER
215% B13730  PRS@E3T  AGZiES CLR FEA ;CLR FPU FER BUFFER
2156 P13734 BR4TIT @23333 JER PCyRANDL4 sGET RANDOM 1NPUT DATR
21567 P1I74  BUZ426  ARZ436 +WORD LONUM, HINUM P
2158 B1IT44 @PA4IT A235@6 JSk R4, $POLSH JENTEER FOQLISH WODE
7159 #11TS5@ P32 BD2426 SPUSH S LONDM sPUSH 4 WORDS OF STACK (LONUM)
162 #131734  PIASLe  PO2436 EPUSH +HINUM JPUSH 4 wORDS ON STACK (HINUM)
el A1ITEd  e25244 sEUL tADORESS OF FORTRAN MULTIPLY
2167 BLITEZ? @21%40 BO24L6 BFUPK S ANS2 tPOP 4 WORDS AND EXIT POLLSH MODE
2163
2164 913766  B13T@D3  AR2482 MOV¥ BFF5, RO tNLEPLAY FLOATING POINT STAIUS
216% #1377 17137 QISR LDFPS 1d4n2a8 JBET Fp OF FPS UNLY, INTEFRUPT DISABLE
2166 BLITT6 173437 802426 LbD LONUM, ACB tLOAD ACE WITH A FANOOM NUMBER
26T plded2 172517 BAa2436 LD HINUGM, ACL ;LOAD ACY WITH M RANDOM NUMBER
7ié2 pLiees 17127137 pa2die (2] ANSZ,aC1 sLOAD AC3 WITH THE 3Um
ey @482 112121 PO464e LCFFS P46 4B :TURK INTERRUFTS ON, EXCEPT OYER AND UNDERFLOW
2170 Pi4216 @1273T  di4a2d @il MOV 4, +6 4 §LFACR 7RESET LDOK ACDRESS
FLRS!
2112 JES R AR RN IR A - ERENRNBAER T ISl s S T Y )
7173
2174 B14d2% 172689 Lpo ACH, AC2 ;LOAD ACe® INTD ACE
175 B14226 171304 HRET1#1 MWULD AC1+RC2Z FMULTIPLY AC1 BY AC2
2176 W4wde  17P237  Ae2iel STFPE  FPS $5TORE FLOATING POINT STATUS
2177 14934 @2I737T PRIIGRT  gA2dRA CHFP FP3,¢FPS +CHECK FP5
2178 R14d péLial REQ HT5T1a ;RRANCH IF OK
2179 wid@44 yT4237T  PR240G aTD A2, ANE1 +SAYE FPU ANSWER
2192 wlda%0 94021 ERROR 1 ;FFS ERROF
3l
2982 w4252 1737e2 MT5T1A1 DMPD ACZ,AC] $COMpARE FPU ANSWER T FORTRAN AMSWER
2183 2148%4 172408 CFCC JCOPY FLOMATING CONDITION CODES
ZLE4  BHdBS6  @d1437 BEC KEND1A JANSWERS CHECK
qTLES JCOMPENSATE FOR FORTRAN INACCURACIES.
2186 @L4p6a 174217 @42406 ETD ACZ,RNSL :SAVE FPU ANSWER
21B7  MH42&4 062737 gPBReL  @P2414 AnG IAPELESEL] ;INCREMENT FFU ANSWER
2188 @I4872 @RS517  ARI412 ADLC ARSL+4
2189 14aTe  SRS51T  PB241¢ aApg AHSL+7
2598 @A141@2  B35%517  BB240E ANC L LE)]
2191 SL4106 173737 @dr4eb CHPR A5 ACT JCHECK ANSWERS AGAIN
2192 #4112 t1gead CrFCC yCOPY FLOATING CONQITION CODES
2191 #4114 BBLATO BEGQ MENDH & FRKANCH LF 0¥
FPU ADD/SUB/MUL/DIY RANDOM EXER MACY11 2701P86) A4=Mhi=-77 1RilB PAGE 4% SEQ B4k
PRFPOA P11 Be=MAY+TT 17332 T8 EXERCIAF MULD, OVERFLOW AND UNDERFLOW LNTERRUPTS OFF, TAUNCATE MODE
194 #HAL1e 162737 pERER2  AH2414 SUB P2,ANS1+6 sDECREWENT FEU ANS®ER
ZL9S FL4L24  P@IBIT  PRI4LZ [.3-14 ANSL+4
L6 AL4LI¢ PESHLIT P@2410 L1:14 ANS1+2
2197 @414 283617 PRi400 SEC ANSL
21968 MI4M4E 171717 @B24de CMED ARSL.BEY ;CHECK ANSWERS AGAIN
2199 143144 179803 CFCL pCOPY FLOATING COHOITION CODES
1780 H14146 PR14D] BEQ MEND1# *BRANCH IF OK
2701 14150 174237 Buddn sTD LI TR LE] ;SAYE FPL AKSWEF
211 F141%4 1242112 THREDR 12 $FPU AND FORTRAW DI1SACGREE
22413
2284 S141%6 PYIR37 Q02167 MEND1#: CLF FPE jCLEAR FPF FPS BUFFER

0%



FPU ADD/SUB/MOL/DTY RANDGM EXER MACYL] 2T7(1246)

porrpBE, Py

2226
2287
1208
299
2318
2211
i3]
FAI R
2211
2215
710
2217
224E
2119
2529
272)
2223
2:23
224
2727
1226
2227
2724
2229
2230
21
2712
2217
21234
2235
21236
2217
7214
19
2248
2243
2242
2143
2244
2245
2146
2247
248
2249
2358
215
2512
2353
2254
275%
2256
2357
23%0
2239
2268
2263

FPY ADD/SUB/MILsDIY EANDOM EXER

14162
q14164
#4172
BI42B0
PIeIO4
LR FIL]
LIRFIT)
pldzie
e142324
L4213
ai4zit
a1d2da
widzdd
@14253
r14252

214236
BLAZE2
14366
4272
S14276
14382
#4326

B14314
PL4316
eLd4izo
d14324
IR k¥
[ IEREY]
BIein

Fi14342
LIETETY
[JEELL]

D143%4
FIE XT3
B14364

B14366
Bi4174
#143756

LIRET ]
MAAB2
[ JRET-L]

EL44db
[IETIV
#id420

DQFFDR P11

1262
2283
2264
2365
2166
2767
2268
2269
2370
2271
2372
2273
2174
2215
2276
217
273
27719
2788
27B1
i Fi
2283
2204
224%
1286
2247
2788
2789
2293
Fralt
2292
22%3
1294
2195
2196
2191
2196
2299
R
FEL2)
322
7303
2394
23195
2306
2387
2338
2389
FESE
2311
2312
2111
2314
2315
FEEL]
2317

FIRLFL]
Fid430
814437
14434
[SRAET)

14447

U14d4s
HI 4850
F1 4450
Ridd64
B1as7e
[JELNL]
pla522
pL4524
pLiS12
WEASLA
#1432
14524
.45 30
14534
2145356

FLASA2
LITLT T
H14557
#4556
MATEZ
#1466
14572

LIRS L
B14AGR2
LIRT-1-E)
#l4642
p14616
[ IR F1]
CIELYEY

ol46ib
ME6]Z
[ JR13Y]

LIS LT
LIELEL
' FR13-T

B4=MRY=T7 173120

[ LITER)
B12737
12737
Bpe5e3?
pas5e3?
mesaat
pHSYIT
pasas’t
adeds?
PR2426
BR4437
p23512
B21%14
P26364
823540

p13ITRY
1I3137
17243Y
[ EFERE)
112737
11137
Bp127317

172680
174601
172237
823137
pe1ddal
174237
104316

pa5717
100014
1719337

[FENEN]
LEIRT.}]
124026

B23T37
LR
184236

171782
172003
PR NE]

174211
142731
2P561T

BLeis
BT 4
LCFRT ¥
BOZ404
BRYIE2
L ELLY
L FE L1
ATFINT
|a2436
B231586
BAZ4TE
BR1435
BUZ416
pAZaen
LET- T
BEZ426
1 FEEL]
Ll L b

ART4ge
BL4314

PU2167
002362

LLFL)-1]

A2 48a
aazies

@a23b4

[-EFELL]

PAZdot
ar@ad)
POZLNE

A-MAY=TF 1739

173737
172824
L4013
174237
184F13

-LET: R

[EELEE]
B12737
127137
TITEE]
[LLTFE]
o517
BaSH3I7T
|sasai?
eee73?
PB2A2E
AT
pTITLR
Pz3519
a76364
w254y

[ AENY-I'l
179127
172477
L1712%37
172717
P1giaT
12717

112689
17a6p1
172237
»23137
[ DAL T }]
174237
194873

BUST Y
159014
178111

237137
a1 éal
194832

aeZIR6

2406

LU

[AET.Y
EEXI YT
LEFETCH
RE24v4
LY ELY]
LEFSLE]
LEFELTS
923332
#02436
#2156
Ll L -]
@P21436

LR ]
LLYET: L
pABIBY
BO2 4326
BA24315
ARZHLE

BaTHed
IR LT

BRA2IGD
LI L

LUFET-L

P02 488
281364
BRZI64

oA2316
BT 409

aplila

anzdqs

AA24p2

BR2A24

|azALA

MACYLI Z701¢86)
T31

BR2ITE
WAzAaH

astia

gnzipa

f02482

T EXLRCISE DIVE,

Ba=Miy=77 183718 PAGE 46
aLt, INTERRUPTS ON, HOUNDING MOOE

P E AR AR AN PRGBS UL RN R AR SR URE SRR ba U RIS

F«TEST 31

TETiv:  SCUPE

EXEPCISE wIVF,
L L e e A YNy R SR S S LY L

ALL THTERRUPTS ON, ROUNDING HMODE
YT LTI T PRI T RS LT 2 L

;R0DR OF INETR BREING TESTED
:SET IF B1TS it FOORTRAM ANSWER
;CLP FORTRAN FE[

SCLR FORTRAN FER

;CLR FPU FPS BUFFER

iCLF FPU FEC BUFFER

iCLR FPU FEMA BUFFEK

sGET RAMDO#M INPUT DATA

sENTER POLTSH MODE

sPUSH 2 WORDS OH 3T LLONUM)
jRPUBH 2 WOEUS OH 5TA [HTHLINY
;ADDRESS OF FORTRAN DIVIQE

(FOP 2 WORDS AWD EXIT POLISH MODE

;PISPLAY FLOATING pOQl STATUS
+SET [WTERKUPT DISAB

tLOAD ACE wITH A PANDUIM NUMBER
;LOAD ACy wITH A RANDOM NUMBER
;LOAD AC3 WITH THE Sum!

;TURN 1INTERRUPTS ON

jPESET LOOP ADDRESS

AT e T e Y R A R A LR S R SR LS RS bl bl bk ik il

NOY AGRET1, RAPFEA
oy 1027420, 5FP5
CLP SFEC
CLu SFEA
CLR FES
CLK FFC
CLE FEA
JSR Pr,HANDL.2
(WORD  LONUM,HINUM
JEER k4, EFOLSH
$PUSH P LONUM
SPUSH (HINUW
&D1Y¥
SPOPX s ANEZ
My §FPs, P9
LDFFE FRAPAAD
LDF LONtm, AT
LDF HINUM,ACY
LDF ANS52, ACT
LDFPS  raaT4ua
MOY K.+b, SLPACR
LLF ACH, AC2
PRETL: DIWF ACLsACE
STFES FP5
Cup RS, 6FPS
BEG DERK}
STF Lo FY LT
ERROR 113
DERR1: 15T SFES
BPL LTETL
STST YEC
cMp FEC,$FEC
BEG L5
ERROR b1
182 cup FF&, EFEN
BEQ ptsty
ERROR Ih
DTET1:  CHFF RC2,AC3
CFCL
BF @ UEND}Y
$COMBEEHEATE FOR FORTHAN
STF A2, AR51
-2l PL,ANST+2
560 ANSL

CHpF
cFCC
BEQ
STF
ERROR

DENWMY  CLE

FIRERIBRERANGRNSE

3¢TEST 12

ANEL, ADS
DENTY
ACJANST
13

FPS

sLOAD ACR INTO ACZ

sDIVIDE ACY INTO AC2

1STORE FLOATING PQINT £TATUS
sCHECK FPS

sBRANCH LF OK

EMVE FPU ANSWER

:FFS ERROR

;EHROR W1T SET 7
FND, NONT GET FEC/FEL
11ES, CHECK STATUS

FCHECK THE FLOATING EXCRPYION CODES
JBERRNCH IF OR
tFEC 15 WRDNG

;CHECK FLOATING pC
IBRANCH IF OF
SHRONG ADDRESS 1N FEM

SCOMPARE Fpl ANSWER iTo FORTRAN BNSWER
1COPY FLOATING CONGITION CORES
FRNSWERS CHECK

INACCURACIES,

:SAVE FPU ANSWER

;OLCREMERT FPU ANSWER

Re-MAY=T? 18:18 PAGE 47

EXERCISE DIYF, ALL INTERRUPTE ON, ROUNDING MODE

JCHECK RNSmE#&S AGAIN

;CUPY FLOARTING CONDITIGN CODES
sRRANCH IF OX

:SAYE FPU RMEHLR

sFPU AND FORTRAN DISAGREE

;CLEMR FPP FRE BUFFER

e T T TS PR PR ARSI A AR L
ERERCISE ULIVOr

ALL INTERRUPTS ON, HUUNDING mMUODE

:;ni|u1-¢idlulila!iuagbi.d|lulllal|-'!hcnliilila-l-ilalil!lio!ﬂlh

TETA2: SCOPE
MOV
MOV
CLR
Clr
CLE
CLRA
CLP
J5R
LKORD
JSK
sPLSH
SPUSH
$D1Iv
EFNPX

Moy
LDIBS
LCD
Lbh
LoD
LDFP3
HOY

FORET?, FXPFEA
pAQTHAY, SFPS
sFEC

EFEA

RS

FEC

FEX

PC, EANDLA
LOKUM, HINUN
Ré,¢POLSN
 LONUM
JHINUM

PELE¥

$FP5e R
Fe4ging
LONUM, ACE
HINUM,AC]L
LLE-> 20 Tuk
1007608
4.46,8LPRADR

;ADDR OF INSTR PEING TESTED
:SET IE BITS IN FORTHAN RNSWER
sCLP FORTRAN FEC

FCLR FORTRAN FER

sCLR FPU FPS RUFFER

+CLR FPU FEC BUFFER

$CLR FPU FER BUFFER

;GET RANUOM INFUT DATA

sENTEN POLISH MOOE

JPUSH 4 WORDS OH STACK {LONUA)
sPUSH 4 WORLS O STACK [HINUM)
sACORESS OF FONTHAN DIVIDE
FPOP 4 WORDS AND EAIT PULLSH MODE

:DISPLAY FLDRTING POIMT STATUS
$SET F1D AMD FD

1LOAD ACH WITH & #ANDOW HUMEBER
sLUOAD AC1 WITH A RANDOM NUMBER
JLOAD AC3 WITH THE SUM

;TUFN LHTERFURTS CN

jRESLT LOOP ADDEESS

T L Ly Y RN Ty Y R R AL T L e L R e L R el bl bbb bbb bl

LbD
DrRETZt DRIYD
STFPS
Cuk
BEQ
5TD
ERKOR

DERR21  T5T
BPL
STAT

CMp
HEU
ERROR

RCO, ACR
AC1lsAC2
FPS

FPS, §FP5
TERR2
MCZ ANEL
iz

$FPs
DT5TZ
FEC

FEC, $FECT
is

L

;LOAD ACH INTO AC2

sD1VIDE ACY INTD AC2

$STORE FLOATING POINT STATUS
$CHECK FES

;BRANCH IF OK

1SAVE FRU AMSWER

1FPS ERROR

sERROR BIT SET ?
:HG, DONT GET FEC/FEA
;YES, CHECK STATUS

;CHECK THE FLOATING EXCFPTION CODES
sBHANCH IF OK
sFEC 15 WROKG

SEQ eR47

SED

D42



Py ADD/SUE/KUL/DLY RANDOM EXER MACYIY 27{1026)
Ba-MAYTT 1T230 132

DOFFDBE F11
T318 WL46%2
2119 @#L46ED
2328 AY1d062
2321
7321 BEibGE
2321 B14666
2374 F146TY
213%

2335 14672
2327 BLAETE
2378 P14TEE
2329 ALeN)A
2338 Bl4Ti4
2331 PIATIa
FAEF I A a1
23331 Q14726
7334 Pi4TIR
2335 P14 y
2116

2231 A14738
1338

2139

21142

FALY)

23142

FALY]

FArL)

ZA45 ALATHZ
TIME PLATAL
2347 Q147332
2348 QIATER
2314% @14761
2352 B1d417a
2351 e14T74
2352 d1%904d
23%1 BLISOR4
2334 §1501e
2355 215314
2356 13020
2351 e150834
23%8  sLEela
2353 w1332
2168

13161 @#13816
2161 15042
2163 15846
2164  »158%12
236%  @#15056
2366 plL5@62
23T plIess
211 )

2369

378

237 @58l
2371 AL%814
2373 erSied

FPU ADD/SUR/MYL/OTY RANLROM EXER

DGFEDE . P11

2422
2423
1424
2435
1426
2427
2418
2429

ai51@4
sz
LIEISE ]
BLEL2O

a15122
215126
wislie

/15134
#3143
#15144

BI5146
L5154
PLILSE

[JR21-1
BL5182
FL5LE4

#15166
#1%172
m152ed
#5104
B15219
13212
L5214
sz

B15122

815226
15239
a19238
PIS244
815239
@15754
#1526
LILY 1YY
#1527
15278
#5320
#5324
#15342
5314
MEN6

P15321
[ILEF]

p23737
o141
184811

173781
17eea3d
po1422

+74237
162737
Bise37?
95637
Ps637
173737
172000
"LIETE]
174217
184214

LA TR

LT L)
szTIT
I EN
agsad7
[LETEN)
pa5a37
pa%AIT
epsadT
Be47i?
#RZAZE
[TIYEY]
BrysSLe
az1518
“FLR1R)
221540

g11798
170127
172437
172537
1712137
1111}
12717

172608
17461
172231

Beli66

DL
#Pgae]
L LFE R
eD2418
|AZ2406
S8 16

PU240E

LEFELYS

aLse’e
0a4 408
BRz407
AR2404
rA2362
pe2364
#02166
n23342
9P2436
023506
202426
BU2436

LOFRS L]

PR ZAPP
LETLLl:]
Ba2426
ARZ 436
BO2416
pa4tee
B15274

PazIbL

24=MAT=T7T 17010

#2ITIT
LLRET 3]
174237
144216

pesT17
130814
179317

#7373
paL4al
104226

Bzala?
eer14pl
134876

173792
17aans
41416

1743237
163737
passd]
113137
17e089
LLIRT R
174237
J248113

BUSDIT

[LIT1.1)
12717
at 2737
pasasy
5037
825037
[LLTAY
[TITER
p94737
pa2426
pa4417
g2i¥n12
823518
P26 364
p231548

#13720
17atLz7

Be7i62

LLFEL

aiziaa
LEFELE]

L.Lra L]

22366

Q037106
adanad )
25 426
AOZ4B6

Aiz4R5

BRZI62

LIGE] ]
[EILL
adiidi
ad2dad
L FELYS
CLFELLS
BA2366
923332
202438
C¥akll]
292426
B2l4lb

egiale

2a2483
24d208

paz4ad

202414

BazITe
L1l T

BAL1LA

MACYLY 2T(1288)
T3

A4

037422

PaIeay

L FERT]

LLrERL]
2409

ikt

bTET:

DENDZ:

Bi=Hr¥=T17

PRGE 49

EXERCISE DIYD, ALL INTERRUPTS ON, ROUNDING WODE

19018
CHP FER,#FEN
BEU OT5T:
ERAOR 32
CMPD " AT2,AC3
CFCe
BEQ DENDZ
JCOMPENSATE FNR FDRTRAN
ATD ACZ ¢ ANS!
SUB LAFLLES R
ERC ELEIRE]
SBC FLETR S
SBC ARG
CHFD ANEL, ALY
CFCr
BfQ LENDZ
sTD ACZ. ANE1
ERRUR 14
CLR EFPS

;CHECY FLOATI
$BRANCH IF 0%
;WRONG ADDRES

COMPARE FPU
:CORY FLOATIN
s ANSWERS CHEC
INACCURACIES,
JSAYE FPU ANS
$DECREMENT FP

;CHECK ANSWER
1COPY FLOATIN
:BHANCH IF OK
:SAVE FPU ANS
;1 FPU AND FORT

;CLEAR FRR FP

NG PC

& IN FER

ANSWER TO FORTRAN ANSWER

G CONDETION CODES
K

WER
U MHBHRER

5 AGAIN
¢ CONDITION CUDES

WER
RAN D1SAGREE

5 BUFFER

JleddaRspLLLT RN |ou;a|||n||lbth1i|i¢n!lli!ca;luan&i;n&iiuiﬂ!wnu

TeaTEZT 13
}['I.!l‘l"!bldIllllll.I'iﬂlll'liI'Ii.llll.lhlllhlll.l"ﬂlillllll

TsT33e

DRETI:

DERR3:

bTSTI:

DEND 3z

FIRAEERERRSERERAN RN

FXERCTSF GIYF, OVERFLOW AND oM

ERFLOW INTENRUPTS OFF: ROUNDING WUDE

SCOPE

LU L FCRETI,CIPFEA
HO¥ FRAA40D, SFPS
CLu $FEC

CLR EFEA

LK FPs

CLH FEC

CLH FEM

JEH FC, RANDL2
LJWORD  LONUM, HTHUM
Jak R4, $POLSH
$PUSH  ,LONUM
$PUSH pHINUM

$D1V

+POFK S ANSZ

oy 5FE5, F®
LOFPS  #P4AARE

LEF LONUM, ACE
LEF HIMUM, AT1
LDF M52, 2C3
LCFPS 1eg44m@

MOY B, 46, ELPADR

FADBDR QF INSTE BEING TESTEQ

$SET
;CLR
;CLH
A
sCLE
iCLE
1BET

1E BITS
FORTRAN
FORTRAN
FR FF5
FFU FEC
FRU FER

FEC
FES
BUFFER
RUFFER
RUFFER

¥
$ENTER POLISH WMODE

RANDDM INFUT GATH

IN FORTRAH ANSWER

;PUSH 2 WORDS ON STACK (LONUM}
;PUSH 2 WORDS ON STACX [HINUM}
:ADDRESS OF FOHTRAN DIVIDE

|FOP 7 WORDS AND EXIT POLISH MODE

sDLSPLAY FLOATING POINT STATUS

FSET FID

TLOAD ACE® WITH R AANDOM NUMBER
tLOAD AC1 WITH A HANDOM NUMBER

-hUAD AC3 WITH THE 5u#
sTURN INTERRUPTS UM, EXCEFT OVERFLOW RND UNDERFLOW

'RESET LuQP ADDRESS

FEEEBAREREE IRt

LI RCW AE2

DlvF AC1,AC2

STEPS FFS
A4=uryY+TT 18:18 PAGE
EXERCISE DLVE, OVERFLOW
CHP FPE,5FP5
BEQ DERRI

5TF M2 ANSL
ERROR i

T5T WFPS

BPL DTST?
5TST FEC

CHMP FFC,S$FEC
HEW 1%

ERROR 2%

£Hp FEA, $FEA

EEG pTsT)

ERHOE 16

CHMEF AC2,A03
CFEC

RFQ DEND]
yCOMPENSATE FOR FORTRAN
STF ACL, ANE1L
sue 11, ANEL*2

5BC AN51

CHPF AHSL RCD

CFCC

REQ DEKD2

STF ACZ ANSY

ERROF 13

CLR FES

-lTEST 14
iras 1 Z1X 0] L1
T5Tid4: SCOPE
HoV IDPET4-EXPFER
HOV 134684 4FFS
CLR SFEC
CLR $TEA
CLRE FPS
£LR FEC
CLF FEA
JER PC, RANDLY
JWORE  LONUM HINUM
JSR B4 3P0LSH
#PUSH + LORUK
H1PUSH +HIRUW
¥y
sPaEN S hNS2
way S$FPE,RI
LDFPS HAQ208

[ELET]

jLOAD ACO® INTD ACZ
sDIVIDE ACL INTO AC2

$STOHRE FLOATING POINT STATUS

49

AHD UWDERFLOW INTERRUPTS GOFF,

JCHECK FPS
FHRANCH 1F UK
;GAVE FPU ANSWER
;FPS ERFOR

sERROR RIT 5ET 7
N0, DOHT GET FEC/FER
FYES., CHECK STATOS

CHECK THE FLOATING EXCERTION CODES

;BRANCH [F OK
sFEC IS WHUNG

THECK FLOATING pC
sBRANCH 1F OK
FWRONMG ACDRESS IN FER

sCOMPRWE FEU ANSWER TD FORTRAN ANSWER

+COPY FLORTING CONDITION CODES

tANGWERS CHECK
INACCURRCIES,

tSAVE FPU MMSWER
:DECREMENT FEU ANSWER

JCHECK ANSWERS AGAIN

sCOPY FLOATING LONDITION CODES

FBRANCH 1IF OK
ISAYE FPU ANSWER

;FPU AND FORTRAN DISAGREE

;CLEAR Fpp FPS RUFFER

FUFARAT R SR AR SRS R R EA A RIS

+ADBR OF INSTR BE)wG TESTED

$5ET
1CLR
1CLA

IE BITS
FORTRAN
FORTRAN

FEC
FEA

IN FORTRAN

ANSWER

REEEE .
EXLRCISE DIV¥D, OVERFLOAW jND UNUERFLOW INTERRUPTS OFF. FOUND kG MODE
EAERA N AN AR AR RN RN R RS

JCLR
CLR
;CLR
JGET

FeU FPB5
FPU FEC
FPU FEA

BUFFER
RUFFER
BUFFER

HANDOM (NPUT DATH

b

tFNTER POLISH MODE

(PUSH 4 WORDS ON STACK (LOMUM)
sPUSH 4 WORDS ON STACK (HINUH)
;ADDRESS OF FORTRAS O1VIDE

$POP 4 WORDS AND EXIT POLISH MODE

jDISPLAY FLOATING PGINT STATUS
$SET FID AND FD



FPU ADD/SUB/MUL/DLY RANDGM EXER MRCY11 2T(:0G6) @4=MRY-TT 1Rz14
DuGrpDR P11 F4=MAY=TF 17:39 T34 EXERCISE O1VYD, ODYERFLOW
2433 1933 172407 802326 LoD LONUK, ATE
2431 @153%6 172537 @eiddbd Lon HINUM ACL
2832 215347 172TIT  PRA2L1G LpD ANEZ RCT
2413 p15346 173127 @B4GeR LOFPS  EHA4628
2434 @153¥52 B12737 PLSled pollie MOY 1.+6¢3LPADR
2435
2435
2417
2438 p153ed  17ZvAp LND ACO,AC2
2439 #15362 17481 DRET4: DIYD AC1sAC2
ZA49  SISI64  LTA2AT AAR362 STFPS IPS
2441 1537 PRITIT  ABZI6I  pdz4RR [aL 14 FP5,8FP5
2447 B15176  POI4R) BED DERRA
2443 15420 174237 PA240E 5TD ACZ2.ANEL
2444 #15404 134822 ERRCE 22
2445
2446 D154256  PBSTIT  AB24Qe DERRAY TST GFPS
44T pS412 132814 HPL DTSET4
2448 A15414 178337 Q8234 ST3T FEC
449
2458 P1S429  PIITIT @22Y64  pB2402 CMp FEC,$FEC
2451 215826 pRitol BFQ 1%
2451 B15430 194232 ERROR iz
2451
24%4 15432 B21T3IT AQRI66  DA24e4  LED Lup FER,$FEN
2455 F1544¢ P 4Rl BEG LTSTH
2456 15442 134932 EFRROE E¥]
2457
24548 15444 173TAG OTsTd: CMPD AC2 ACY
2459 @15346 17DBA2 CFCC
2468 S15450 POLR2Z BEG DEND4
461 sCOMPFENSATE FOR EDRTRAN
2462 @15452 114737 9@24adn T AC2+RNSY
2463 #15436  4637IT  pRdABL  BATAL4 sup ELyANS]+&
2464 M15464  PP36IT  ABI412 SR{ AH5L +4
2465 B15472 @037 ADZELA 5BC ANE1+32
24656 AL51T4 2E%63T 202480 5BC ANS1
2467 BLESRE 173137 SuldEs CEFD ANE1, AL
468 BI55Q&  L7@ABd TFCL
2469 P15%%5856  PE140)3 REGQ GENCH
24Td 15530 174237 QU496 5TL ACZ ANSY
2471 15518 1 4P1Y ERROR 1%
2411
24711 #15516  BE3EIT  B@J 361 DFND4: (LR [ -]
2414
2475
FERL]
247117
2478
2479 1#TEST 3%
2400 H - PEYT YT
Z4EY W15527  #RPER4 T5T1%: SCOPE
2487 M15T24  #12737 BI%6%e @A217e MO¥ RDRETH:EXPFEA
2483 #15532 p12737 PR7443 upZ400 MDY FEQTA40. FPS
2484 p15543 0A5RIT  AOI4N2 {L& $FEC
2485 PI5S44 PASPIT D244 CLA EFER
FPU ADD/SUB/MUL/DTY HANDOM EXER MACY11 Z7(16@6) 24-MAY=T77 18:1F
DOFRDB,. P11 BiaMpYaT) 17:34 T35 EXERCISE DIVF, ALL
2486 @155%8  PeSA3IT] 242367 CLR FRS
2487  OLS554 QPSA3IT  A@2364 CLE FEC
244k BES56%  9PSAIT  @023eb CLR FEM
248% BIS564  AQ4T7IT 923342 JSH PC,RANDLZ
2493 @155TO pU2a2b #0436 HORE LONUM HTHUM
2491 15574 284437 m2ISES JSR a4y GPALSH
2492 715649 P2351d PB14IG $PUSH + LONUN
2493 @I3624  A731%519  PuRIAle SPUSH +HIHUN
2494 M13619  BI6364 shiv
2495 15512 a21534 @oidle EPOPX +ANS2
214956
2497 E15616 A1ITAA  @B24¢P MOy sFFaepd
24987 W15622 17@l27  @qvoen LDFPS  #24ARAR
2499 p15626 1747 AR2A26 LO¥ LONUM, AT
7588 P19617 173517 @uldle LDF HINUM, ACY
2%¢l M1SEIG 172737 @dZile Lo ANSZ, A0S
2597 EIS647 178127 20T LEFRS  FdRTH4m
2561  BISE46  BN2TIT PISES4E  da1lR MOV P, kb SLPADR
2544
FLil}] TRERBERERE NN *
2586
2597 215654 1Tie0d LOGF ACH,AC2
2548 15655 174691 DBRETS: D1VF ACL,AC2
254% PL%H6A 173237 402167 5TFPE FP&
549 B1%664  pT3TIT  dB2I6T  ER24RA CHE kP51 3FPE
2511 #156727 9R144) BEQ NMERRS
2517 @1SE14 174237 me24ds sTF AC2,ANSL
513 B15Ted 184018 ERROR 16
2514
2515 @157e2 Pe5131  @eR40p DERRS1  TST §FEE
516 19726 19@9L3 BFL bTETS
2517 #15719 72137 wPZIBG 3TsT FEC
2514
2519 15714 BITITIT HOZI64 oA24E7 cHp FEC,SFEC
520 E15372F mdL4RL BEGQ 15
2521 BI15T24 184836 ERRQE 26
527
2527 w15726 PXITIT @B2264 RIS 153 CHp FEM,SFEA
2924 #15734 pA1401 BEQ BTETY
2529 PB15TI6  1e4R26 EEROR 6
2535
2837 BIST4R 110702 OTSTS1  CHBF MC2,RC3
25728 @I5743 17éde0 (o
2%39 215744 BEVALT BEG DENDS
%318 JCOMPFNSATE FOR FORTRAN
2531 @IST46  tT423T  pdiden S5TF AL2.ANS1
2532 @15752 peTIT peeeel @ezdLa ADD 11, ANEL+2
2%33 S15T6@  BASSIT  @dI406 ADC LI
2534 MISToA 1731737 Ga7496 CHEF ANSL,ACT
253%  #15778 172000 CFCC
2536 HETT: @Blald BEQ DENTE
25317 #5714 WEITIT  AdRde2 ad4le 3R N2 ANSL+2
24386 Q16282 S93637 PAZ4PD SBC ANSY
2519 plépas 73737 pO4d6 CHPF ANE1.RC3
2548 61} 172034 CFCe
2541 PI6BL4  POI4QD BEQ DENDS

5@

SEQ @851

AND UNDERFLOW IHTERRUPTS OFF, ROUNDING MODE

;LUAD ACW WITH A RANDGM NWUMBER
OA&D ACY WITH A RANDOM NUMBER
;LOAD AC3 WITH THE SUM !

$TURN LWTEFRUPTE DN, EKCLP? OVER AND UNDERFLOW

;RESET LOOP ADDFRESS

I T ey P R R R S S R R R S R L it Al bbbt bl

;LOAD ACP INTO AC2

sDIVIDE AC1 [NTD ACEZ

:STORE FLORTING POINT STATUS
FCHECK EPS

$BRANCH IF 0K

$SAYE FPU AHEWER

;FPS EHROR

;ERRUR BIT 3ET ?
;NGe DONT GET FEC/FEA
1YES, CHECK STATUS

JCHECK THE FLOKTIMG EXCFRTION CODESR
rBRANCH IF OR
tFEC I5 WRONG

$CHECK FLOATING pC
IREANCH IF 0K
LWHONG ADDRESS INM FEA

3COMPARE FpU ANSWER TQ FURTRAN ANSWER
jCOPY FLOATING CQNDITTON CODES
TANSWERS CHECK

IHACCURACIES.,

7SAYE FPU ANSWER

:DLUFEMEHNT fPU ANSWER

FCHECY RNSWERS AGAIN

JCOPY FLOATIWG CONDLTION CODES
JBEANCH [F OK

sSAVE FPU ANSWER

;PPN AND FORTRAN DI1SAGHEE

(CLEAR FpP FPE BUFFER

PR L L T L T R T L L L b betutuutuiniedehaduiinitodeide ot

FELRCTISE DIVF, ALL TWTERRUPIS Ob,

TRUNCATE MUDE

T T T PP A RN A AL NI AR LS S L E

tADDK OF [NSTR BEING TESTED
$5ET 1E BITS I% FORTRAN AMSWER
iCLR FORYRAN FEC

:CLR FORTRFAN FEA

PAGE 51
INTERRUPTS ON,

THUNCATE HODE

7CLR
CLR
tCLR
1GET

FPU FBS BUFFER
FPYy FEC BUFFER
FPJ FEA RYFFER
RANDOM INPUT DATA

H

:ENTER POLIEH MODR

:PUSH 2 WORDS O STACK [LONOK)
TPUSH 2 WORDS DN S5TACK (HTNUMW)
JADDRESS OF FORTRAN DIYIDE

PP 2 WOQRDS AND EXLT FHOLISH MODE

sOISPLAY FLOATING POINT STATUS
:SET FID

sLOAD ACR WITH A RANDOM NUMBER
;LOKD AC) WITH A HRANDOM WUMBER
(LORL AC3I WITH THE BUM

;TURN 1NIEKRUPTSE 0N

$HESET LOOFP AQDRESS

LIETRTER LN L T FTTTET SRR LT I LLEL ]
:LOAD AC® INTO ACi

FOIVIDE ACL INTO AC2

7STORE FLOATING PUINT STATUS

JCHECK FPS

:RREANCH IF OK

1SAVE FPY AMSWER

tFPS ERWOR

sERROR BIT SET ?
jHO+ DOHT GET FEC/FEN
;IL5, CHECK STATUS

:CHECK THE FLOATING EXCEPTION CODES
;BRANCH IF OK
IFEC IS WRONG

TCHECK FLOATING pC
TBRANCH IF 0K
:WROWG ADDRESS IN FEA

;COMPARE FRU ANSWER TO FORTRAN ANSWER
COPY FLOATING COSDITION CODES
$AMSHERS CHECX

INACCURACIES,

JSAYE FPL ANSKER

:INCHEMENT FPU ANSWER

sCHECK ANSWERS AGAIN
H CONDITION CQDES

:DECREKENT FPU

ANSWER

sCHECK ANEWERS AGAIN
;COPY FLORTING CONDITIOR COBES
rBEANCH 1F DK

SEQ 295



FPU ADD/SUB/MUL/DTY RANDOM EXER WACY{1 27(i0d6) @4=MAY=77 18118 PAGE 5% SEQ @e5)
DOFPLE,.P1L Ba=MAY=T7 17330 135 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE

2542 et6R16 1T421F pé24Ds sTF A2, hRSY 1SAVE FPU ANSWEFR
2543 HEE22 1443 ERROR 13 :TPU AWD FORTRAN D1SAGREE
T344
7545 B16814  pO5AIT  BR2I6Z DEND3s  CLR TPs JCLEAR FPP FPS BUFFER
3546
1547
2344
1549
25%8 IFEIITEI XTSRS P LI SN g 1) » e [T LT Y TTI RS ST
331 $=TEAT 36 EXEACIBE D1¥U, ALL INTERRUPTS QK, TRUNCATE ™ODE
25517 JIRREREAASIEEEINAR R, REBRBERNEE EEIT I T YL L]
2551 SL6EID BEPBP4 T8T3ar SCOPE
2554 SI16832 #2737 @1E164  RA2ITS KoV ADKET&,EXFFEA tADDR OF INSTR REING TESTIED
2535 16049 @12737 BETH4R OPL4PR KGY PRRATO4LSTPS $SET IE BITS IN FORTRAN ANSWER
2556 BIGPAS  APSR1T  e23402 CLR sTEC ;CLE FORTRAN FEC
2557 wL6D51 #PIR37  eRl404 CLFR 3TEA jCLR FORTRAN FEA
2538  S140%6  @NS837 #9287 CLR FE& :CLP FPU FP5 BUFFER
2539 16062 SPIRI7 237164 CLR FEC sCLR FPU FEC BUFFER
2569 S16066 PPARIT 2873466 CLR FEA JCLR FPU FEA BUFFEE
2961 #16072 pe47IT  @ldii2 JSF PC,RAKDLY JGET RAKDRDM [KPUT GATA
1567 P16976  POI426  PAJRIG . WORD LONUM, HINUM H
561 #16182 PRs4IT  BII%06 JER R4, 5FOLSH JENTER POLISH MWODE
2564 16126 pRISI0 PRAI4%E 1POSH + LONUM (PUSH 4 WORDS CH STACK (LONUM}
1565 ¢i5112 #21510 PE2436 LPUSH fHINTIM pPUSH 4 WORDS ON STACK (HINUM}
2566 $16116 P26354 sDlv tADPRESS DF FORTRAN DIVIDE
:961 P16128 921540 201446 ePOPX sAHE2 POP 4 WORDS AND EXIT POLIZH MODL
568
2569 BEG124 PLITRE AAZ4d9 »oy 4Fp5,pé sDISPLAY FLOATING POINT 2TATUS
2579 wiside  1Te1lT pdaZdd LDEPS 104200 i SET FID AND FO
2571 MIG134 172427 Qez4ie LoD LONTM, ACS FLOAD ACQ WITH h RANDOM NUMBER
2572 #6142 172537 @ei4ds LoD HINUM,ACY $LORD AC|L WITH A RANDOM HUMBER
2571 mitida 172737 PAZ 4G Lbp ANS2,RCI sLORD AC3 WITH THE SUm
2574 w6138 17117 237644 LDFPS T0a7 542 :TURN IATERRUFTS ON
2475 MIG1%4  #P2E73T RL6LE2 2Oila@ Moy .46, 8LPADR ;RESET LOOF ADDRESS
2576
2517 L L T T e g T S L L e L R e b bt
I57H
579 w161461 172688 Lo ACB AT 2 GLOAD ACO 1MTO AC2
2500 P16164 174681 DPRETE: DIVD ACL+ACE TRIVIDE AC1 INTO AC2
2581 W16166 17BZ37 9823b2 STFPS FPS 1STORE FLOATING PUINT STATOS
2592 P16172 P23737 BEZ161 EO24A CMP FPE,8FF5 jCHECK FPS
1983 #15780 PRI4R} BEG PERRG ;BRANCH IF OK
2844 eib2B2 1T431T PO2406 3413 AC2, ANE1 SAYE FPU ANSWER
79895 elEZe6 184822 ERRCR F¥3 sFPE EREOR
mds
7587 #t611a PpASTIT  ad248¢ DERRED  TET sTps +ERROR BIT SET 7
2930 PIE214  18@21d BFL pT&TH ;NO; CONT GEY FEC/FER
;S:? L6216 17R3IT  DOZ3IE4 E:3y-33 FEC s YES, CHECK STATUS
594
2591 #16222 8131137 Pzt edlinl cHp FEC r$FEC $CHECK THE FLOATING EXCEPTION CODES
992 He1ld PRrial BFQ 14 sBRANCH 1F OK
2493 WM16212 184832 ERRQR iz sFEC 15 wROMNG
FL3 T
259% W16234 @7173T AR2366 PAZIQ4 18T CHp FERy IFEA sCHECK FLOATING pC
2%96 @ibi4l peliel BEQ DT5TE FBRANCH TF Q&
2597 W16244 104931 EPROR 32 FWHUNG ADDRESS 1n FER
FPU ADD/SUB/MUL/DTY RANDOM EXFR MACY]1 2T(1da&) B4=NRY=T? 1Az18 PAGE 51 SEU W54
DoFPDE. P11 BA-HAY=1T7 17238 T14 EXERCISE DI¥D, RLL INTERRUPTS UM, TRUNCATE “OLE
2590
2599 Bl6246 173782 DTETE; CHPD AC2.ACY ;COMPARE FRO ANSMER TD FURTRAN AKSmER
2602 916252 17eeeR@ CFee ;COPY FLOATING CONBITIQN COPES
Z6OL LT BB1437 BEQ DENDE I ANEWERS CHECK
kL ICOMFENSATE ENR FORTRAM TMACCURMCILES,
26283 S16I%4 174237 S02496 ST0 AC 2 AKEY $SAYE FPU RANSWER
2634 S16268 pLITIT  fUIR1  HI244 ADD 11, NS +6 s INCHEMENT FPU ANSWER
264% S16266 BBISI7 02442 ADC ANE1+4
2606 PIL2T2  PES3IT  RE7418 ADC AN51+72
ZEAT  PiI6276  @AT51T  d@z4vh ADC hNSY
608 @16392 173737 @PZ4AR6 CHMPT ANSY,ACT JCHECE ANSWEKS AGAINM
2689 w16326  17pead CFCC +COPY FLOATING COMDITION CODDES
2618 p16310  pRLdR@ HER DENDS FBRANCH IF @R
2611 #16312 162737 @d@psdl  Ad2414 508 IFPELESRL ] yOECREMENT FEU ANSWER
2617 @16128 833637  @d2412 SRC AHEY +4
2613 #15324  pes3T?  @@241d -1 ANE]+7
164 BIB136  BO563T  BA24R4 SBL A5
261%  PLE3I4 5717311 pul4ie CMPD LLESR Rk JCHECK ANSWERS AGRIN
2616 016342 178402 CFLC ;C0PY FLOATING CONDITION CODES
2617 Al6342 PR14d) BEQ DEND& FBRBRNCH IF OX
2618 #16344  1T42IT  QOZ406 sT1D ACZyANS] :SEVE FPU RNSAER
2619 216353 134e1d ERROR 14 $FPU MWD FORTRAN OISAGREE
629
2621 416353 PEASANT  @3216% DENRGBT  CLR FPS sCLEAF FPP FPH RUFFER
2621
2623
2624
262%
26246 R e e L Rl Ll hd et uininiebloiiiind AbaddaRsuEERBEREY
2627 jetEsT 37 EXERCISE DIVF, OVERFLOW AND UNDERFLUW IHTRARUPTS OFF. TRUMCATE MUPE
628 [IREdSRARIREERS ey rrrepeeer rrn T TR TS FI ST ST IS IR L LS LA L LL AL L
2629 wielsp  fepddd TST11: SCOPE
2639 016360 @L21737 @16%12 eR211E oV IBRET?Y , FAPFEA sAODA OF INSTR BEING TESTFD
2631 16366 B12717  A0444n  AAZ4BA MOY¥ rAR44 40, $FPS 38LT IE BITS IN FORTRAN ANSWER
1637 S163T3  BB%03T  QOL492 CLK $TEC sCLR FORTRAN FEC
2633 16420 BaASEI7  palddd CLR $FEX ;CLR FORTRAN FEM
2634  @lcéo4 BAIBIT DRIE2 LR £PE ;CLR FPN FPS BUFFER
I53%  PLE414  @RSHIT  QEIIL4 CL¥ FEC jCLR FPU FRC BUFFER
2636 @LEA14 DEIAAT PPIIES CLk FFR tCLR FPU FER BUFFER
7637 16432 ARATIT 0231142 JSF PCrRARDL 2 ;GET AANDOM LWFUT DATA
7638 BI6429 PH2426  QRI4ADG «WORD LONUM, HTNINM H
26349  #1b430  pR4dIT  RIISQE JSR R IPOLSH #NTER POLISH KODE
2648 1G4 pI2N1A 2A2426 $PUSH s LONUWM ;PUSH 2 wORDS ON STACK [LANGRY
2651 Bledde  pIISLA 202436 $PUSH  HINUM :PUSH g WOROS ON STRCK (HINUM]
2642 Ple44t 026164 Iy $ADDRESS DF FORTRAN DIVIDE
2647 @LI6446  PTIN4A  PBI416 sPOPY P ANSD ;POP 2 WORDS AND EXLIT POLISH NGDE
1614
1645 BIE6452 H13TIR  OPI4ud Moy KFp5, rO +0I5FLAY FLOATING BOINT STATUS
2646 016456 178127 Qlad0d LDFES 1240400 ISET FlU
2647 DILkB2 172437 081426 LDF LONUM, AC@ $LOAD ACR WITH A HANDOM WUMRLR
2648 @G16466 172937 002416 LOF HINUM, ALY sLOAD ACY) WITH A RANDOM NUMBER
2648 MIGATI 172737 @@2416 LOF ANEZ,ACY jLOAD AC3 WITH THE 50M
2653 816476 179127 QG444 LDFPS  d@adérd STURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERPLON
2651 M16%22 F12737 916518 @ajie MOy ¥.+6,$LPADR sRESET LOOF ADDRESS
7651

1653 JeRBRERALE AETERBARS RS L] 1] TTT SIS T Y]]



FPU ADD/SUB/MUL/LIY RANDOM EXER MACYIL

DUFPOR,B1L

2654
2655
26%6
2657
2659
2659
1668
2661
2663
16613
FLTLY
2565
2664
2667
1550
2669
2679
1671
Th12
673
674
675
26706
2677
2674
2679
2bdy
FLI L]
26482
681
684
645
2646
Filh
Z648
68
2699
2691
2692
2693
1634
69
2694
2697
1698
2699
1180
10
1Ta2
2703
1104
178%
2726
17187
2T28
iTe9

BLES 1@
#1651
FieSi4
PLE524
B16536
rFle53p
B1b534

BlE516
P1E542
W16544

53¢
PLESSE
BlE5SED

[ 11113
#6551
wIe5T2}

#6574
16576
[ JE100

[3E.1:F)
[ ILLY-1
6614
wibhzie
PIeE24
16626
[ JL1EY:]
PLEBIG
[ JY-1-1 ¥
[ J1-131
BLEGSH
165652
116636

mibbéd

PI6664
BibLbEG
MIGETA
PI6TE2
PLETRn
#l6T12
PETIE
HET2?
#1ET26

Q4=MAY=TT (T3

1712680
174681
179237
823737
4@l
174237
1H21E

ed5717
1e8d14
170317

#7371y
avlde
134826

223737
FEL4DL
184036

1713782
17g08a
eAL42T

174737
LLY RN
#5537
173737
112000
#PLALe
163737
885637
173737
17229
[ LTET}]
174237
[EIT.FE)

FaSAIT

fedBa 4
#12737
12737
[ LR RN
ea%ey?
LLETEY
283837
S#ASRIT
faaray

0033162
282167

LLFE 1]

ROZ4d0
803164

887364

#07386

22406
fegdad]
BB 48
|en486

|e0add2
207486
202486

227485

aR23637

Pl7@2¢
04640
202482
L.LFE -2
ar23s1
#2364
282360
a233137

LLFE L1

02497

PAZ404

pREHIA

BPOZ419

BAZIE
PR14p?

27{19@5}
37

DRET?:

DERRTT

181

DTSTT:

DEND7?:

LELLLY L

1At18  PAGE

EXERCISE DIVF, OYFRFLOW

LUF ACR, ACd
D1¥F AC1,AC2
5TFPE  FPS

CHp FP5;kFPS
BEQ DERRY
STF RCZ AN
ERROR 16

TST SFPS

BPL DTSTT
STHT FEC

cug FEC, #FEC
BEW 14

ERRQR 26

CMPp FEA,$FER
BREQ BDTETT
ERRDR 26

CMFF AC2,AC3
CFCC

BEG DEKD?
COMPENSATE FOR FORTRAN
s5TF AC2sANST
ADD t1pANSL+2
ADC ANEL
CMEPF AHSY,ACY
CFee

HEQ DERD?
5B 7, ANEL+2
SBC ANS]
CMEF ANEB1,AC3
CFCC

BEWQ DEND?
5TF Lin PYLES]
EPROR 13

CLR Fesg

4
ANG UNDERFLOW INTERZURTS OFF,

LOAD ACE INTG ACZ

sPIVIDE ACY INTOD AC2

:STORE FLOATING POINT STATUS
sCHECK FP&

tBRANCH YF OK

SAVE FPU MNSWER

FES ERROR

PERROR BIT SET 7
rNO, DONT GET FEC/FEA
;YES, CHECKF STATUS

sCHECK THE FLOATING EXCEPTION CODES
FBRANCH IF OK
:FEC 15 WRONG

;CHECE FLOATING pC
FBRANCH IF O
sWRONG MDDRESS IN FEA

sCOMPARE FpU AWSWER 10 FORTRAH ANSWER
$COPY FLOMIING CONDITION CODES

$ ANSHERS CHEQCK

INACCURARCIES,

$SAVE FPU ANSWER

7 INCREMENT FFU AWSWER

sCHECK AHSWERS
SCOPY FLUNTING
$BRANCH IF OK

;DECREMENT FPU

AGAIN
COMDITION CODES

ANSWER

AGRIN
CONDLTTON CODES

JCHECK ANSKERS
;C0eY FLOBTING
1BRANCH 1F QK
+5AYE FFU ANSWER

;FPU AND FORTRAN DISAGREE

$CLEAR Fpp Fp5 BUFFER

H ;'Qlilblllliﬁ!l SEBREE AR N RN R RS R A AR R RS BB R IR NN R RE R
;*TEST 4@
TR BIRPEAEART ARSI nARREY RS REESERE PR R PR AR RE NI NP B I R IR A RN RS

TET4d;

FPU ADD/SUB/MUL/DIY RANDONM EXER MACYLY 27(Le@6)

DOFRDE,P1]

FaY]
#7119

2N
2713
2714
2715
2716
2717
118
2119
27
N

T7E2
771
273
2725
ik
2127
2738
2129
7739
3]

2732
27133
2734
273%
2736
2711}
728
2739
1148
2TH]

FiLY]
274)
2744
274%
21T46
2747
2734
Farll
2152
2751
2752
27513
2754
2735
2156
2157
17548
2759
2780
21761
2762
2163
2764
ITES

An=MAY=T7
#1671 BP242L
nIETYG  BR4RTT
B1E742 #2IS1R
#6746 P2I5SIY
16752 pREI64
BI6TS4  P21542
B16768 @13TAR
#1ETE4 178327
PLETTE 172437
Bie¥Ia 1712537
Pilees 17127137
e 17131327
®17210  B12737
$17896 172680
817020 1T46d)
IR 178237
o106 8231737
HLTNIL @A140)
#Tele 174237
p17842 10482
PIT044 48577
L795¢  189R14
g17@s2 178137
817856 P23737
B17064  paL4BL
#1266 1049312
LIR78 P231137
PLTRTE  PRL44D
FLTLIRE 124833
#1782 1713742
@1T1as  17pded
#17T186 DPILIT
w718 114237
M1 062717
PL7123 PEsSIT7
#7126 885537
PL7132  BR3517
mM7LI6 1737317
PLYL43 17aP30e
017140 puLA24
17146 462737
#7134 RBI63T
RITLI6R  @BSEXT
PT164 PO5637
s711p 173737
*ITITe  17RB@8
FITITE  #Ri4ed

17138

[LriEl]
L¥ELT 1]
REZI4ZE
BRZ436

222416

edz4en
B4CZeN
#2426
a02438
paldlE
BP46 A
a17e16

22163
22362

af2 436

aaqspe
BR23b 4
PR} 364

ad2366

2246
Aoed#1
B33412
20z4te
202406
2024496

298002
202412
eazdia
02425
SA24P5

LLIRE T

o248

a@22402

BA24R4

BA241 4

eATd14

T2

DRETIOT

DEERLA3

1a:

oTETLIO:

EXERCTSE DIVD.

SCQPE

Moy FORETIO,EXPFEM
MOy $P3b 4R, 5FPS
CLR SFEC

CLR FER

CLR FPS

CLA FEC

CLR FEA

JSk PC,RANDLA
A4=MAY=TT 1A11D PAGE
EXERCISE DIYD, OVERFLOW
LHOPD  LONUM, HTWUM

JSR R4, EROLSH
$PUSH  ,LONUM

$PUSH G HINUM

o1V

EPOPX L ANS2

L sFpS, RO

LDFRS  #B4p208

LbD LOWUM, ACE

LD HINUM, ACY

Lop ANB2, L1

LDFPS  N@ud64d

HOV 8,464 SLPADR

JHEARE RN IRy

OVERFLOW AND UNDERFLOW LWNTERRUPTE GQEFF«

ADDR OF INSTR REING TESTED
sSET IE BITS IN FORTRAN ANSKER
sCLR FORTRAN FEC

3CLF FORTRAN FEA

;CLR FFU FP5 RUFFER

jCLR FPU FEC BUFFER

CLR FPU FEA BUFFER

;GET RAKDOM 1HPUT OATa

5%
AND UNDFRTLOn INTERRUPTS OFF, TRUNCATE

i

;ENTER POLISH MOQE

USH 4 WORDS DN STACK [LOWUm)
;PUSH & WORDS 0N STACK (HINKL#)
:ADDRESS OF FORTHAN PIVIDE

:POP 4 WURDS RRD EXLT PULISK MODE

;OLSPLAY FLOATING POINT STATUS
$SET FI1D AND FD

FLOMD ACE WITH A RANDOM NUMBER
:LOkn AC)1 wWITH A RAKDOM NUMBER
LOAD ACI WITH THE SUM

SEQ 2955

TRUNCATE HODE

TRAUNCATE HODE

SEQ@ WE56
MODE

;TURN INTERFUPTS ON, FACEPT OVER AND UNDERFLOW

JPESET LOOP ADDRESS

LD ACQ, AC2

DIvD ACL.AC2

STFPS FPS

[ FES+$FF5

BEQ DERRI®

ST0 A2, ANSL

ERROR 22

TST $FpPs

HPL prstia

ST3T FEC

cup FEC,#FEC

BEQ 1%

ERRGE 32

CHMP FEL,$FERA

BEG DENDIQ

ERROR 12

CupD M2, AC3

TFCC

BEQ DEND1®

JCOMPENSATE FOR FORTRAN
AC2.ANS1

ADD FlaMNE1+E

ALC ANEL+4

ADC ANSL+32

ADC ANEL

CHMED ANSL,ACH

CFCC

BEQ DEND &

SUR LY TELESRL

sBC AN5L+4

3BC ANS1+2

sBC AN5L

CMPD MBS, ACY

CECC

BEQ DENTr1 A

* HERERARRER RN TGRSR

sLOMD ACE® TWIO AC2

FOIVIDE ACL INTO AC2

+5TORE FLOATING POINT STATUS
JCHECK FP3

tBRANCH IF 0K

:SAVE FPU RNGWER

1FPS ERROR

1ERROR BIT SET 7
N0, GONT GET FECAFER
;YES, CHECK STATUS

jCHECE THE FLOATING EXCEPTION CODES
JHEANCH [F O
jFEC IS5 WRONWG

$CHECK FLOATING PC
$BRANCH IF OK
FWRONG ADDRESS IN FEA

JCOMPARE FPU ANSWER TO FORTRAN ANSWER
JCOPY FLOATING CONDLTION CCRES
JAMSWERS CHECK

INACCURACIES.

ISAVE FPU ANSWER

s INCFEMENT FPU ANSWER

AGAIN
ConRITION CODES

$ CHECKX ANSWERS
sCOPY FLOATING
jBRANCH IF DK

sDECREMENT FPU ANSWER

;CHECK ANSWEWS
JCOPY FLOATING
;BRANCH IF DK

AGALN
CONDITION CODES



FPU MODsSUB/MUL/DIV RANDOM EXER MACKLY 17(1406) A4=MAY=3T 1R:18 PAGE 56 SEC 2857

DRFPDE, P11 Be=HAY=17 L7218 T48 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUBTS OFF, TRUNCATE WODE
2766 BL1I0e 174237 Ba24d6 sTD RCZ,ANS1 1SAVE FPU ANSWER
2767 W1TIR4 184814 EFRGR 14 sFRU AND FORTRAN UISAGREE
2768
2769 #17286 BO5037  £B2347 DEND18: CLit FP5 ;CLEAR FPP FPS BUFFER
TR
2771
1172
2773%
21774 ;;l»upn.q-.s-annla1-u.lIlnahl»ﬁanau»nalrn&ninillunint-nu«ililonoq
115 s»TEST 1) EXERCISE Di¥YF. INTERRUPT DISABLE SET, ROUNDING MOUDE
277b ;jlll'liI!Iilltl!b'!lb‘lll{!l!l'liIllllil!lh‘lﬂi'il*llla.llllllil
2117 BLI212 pdadad T5T#1: SCOPE
7718 PLI214 B12TIT 17346 BO23TE Mav FCRET{},EXPFEA ;ADDR oF INSTR REING TESTED
2719 #1722 #1273T p4T4B9 202429 MOy #247402.8TFP5 ;SET IE BITS TN FORTRARN ANSWER
7188 P1TI3D  SOBRIT  @0Z402 cLe $FEC iCLR FORTRaN FEC
2781 S17E3¢ B3PIV QRR4R4 CLR AFEM $CLRA FORTRAN FEM
2782 w1T248 #8337 Q92162 CLE FPS $+CLR FPU FP5 BUFFER
2783 #1724% PP501T 207364 CLF FEC :CLR FPU FEC BUFFER
2784 @t723d PESEIT  AE216n CLR FER :CLR FPU FEA BUFFEPR
ZTE5  W17254  2B4TIT 8233432 J5R FCrRANDLZ 7GET RANDOM LNPUT DATR
2786 @Al726a pREATG  @PI4dG JHWORD  LONUM,HINDM H
2787 B17I64  BRE443T 921508 J5H R4, 8POLSH sENTER POL1SH MODE
2760 @173TR B#2IM12  B@4s $PUSH  ,LONUM ;PUSH 2 WORDS ON STACK (LONUM)
2789 @17274 PTIS13 @P2436 EPUSH s HINUWM ;PUSH 2 wORDS ON STACK (HIKUM)
2798 @1lipe B26364 LY ;ADDRESS OF FORTRAN BIVIDE
2791 8173902 @?154R peRdlsE $PUPL ILLET :BOP z WORDS AND EXLIT POLISH HUDE
2191
2793 817386 0131702 PAZ40R MOY $FpSsRe sDISPLAY FLOATING pOINT STATUS
2794 #17312 1TA12T oddedd LhFPE [LET ;5ET FID

2795 @1TI16 172437 @A24E6 1L.DF LONUM, ACis gAD ACB WITH A RANDOM NUMBER
2796 pITI2Z 172837 @dE4d6 LOF HINGM,ACY QAD AC) wITH A& RAANDOM WUMBER
2797 #1716 172737 Q024lh LDF ANS2,ACT ;LOAD AC3 W1TH THE SUM
2798 #1733 17137 edT4ee LOFPS et 4nd [SET INTERRAUFT DISABLE AND INTERRUET BITS
2799 BITINE  PB12737 217344 A I1R MOV 3.+6, ¢LPADRA tRESET LOOP ADDRESS
2888
r1 1.1 ;-n-nll|alo|h|n|c:n|o|w-.-rcu|o-;-aro LEITET T ] - -
b1
I683 217144 172608 LDF MCOLACE ;LOAD AC@ INTO AC2
2984 #1746 174691 GRET11: DIYF AC1,ACE sDIVIDE AC1 INTD ACY
28RS PL7350 172237 221382 STFES FPS +STORE FLOATING FOIMT STATUS
2886 BITIS4  BEIIZ? 202362 QG244 cMp FP5.5FFS CHECE FP3
2087 L3622 paispl BEQ DERRI1 ;BRANCH 1F OK
2088 #7364 1T423T  B214B6 &TF AC2, RHB1 $SAVE FFU ANSWER
2089 wlY3la 19416 ERR{R 16 ;FPS ERROQR
FLAY
2811 @I1TITY @RTTIT  AAZAAR CERRLL: TET 1FP5 ;ERROR BLIT SET 7
2812 @1T3TE 12814 EPL DTST1L R0y DONT GET FEC/TEA
2613 P17420 112337 P02164 sT5T FEC sYES, CHECK STATUS
814
2815 @LT484  B23TIT  BEZIE4  PO24RZ CHp FFEC,$FEC tCHECK THE FLOATING EXCEPTION CODES
016 AY7412 @Alenl BEQ 16 BRANCH 1F OR
2017 #1714 1A4436 ERR{OF 1 ;FEC T5 WRAQNG
2018
2919 BLTHIE  BIZTIT AB2IGE  QU24n4 161 CMF FEArSFEA JCHECK FLOATING PC
2872@ eiv424 pELIRY BEQ DTETL] rBRANCH LF QK
2921 M1TA2e 184828 ERROR 25 WRUNG ADDRESS IN FEA
FEU ADD/SUB/MULADIY RANDOM EXER MACY11 27{1@8&) A4=MAY=77 1R:lR PAGE 57 5EG wRAse
DRFFOB, P11 Py=MRY=TT 17232 T4 FXERCISE NIVF, INTERRUPT D1SABLE SET, ROUNDING MODE
2823
2021 w1T432 173781 0TST111 CMPF KCZ,AC) sCOMPARE FPU ANSWER TO FORTRAM ANSWER
2824 #1T431 17pape CFCE +COPY FLOATING COWOITION CODES
242% @17434 pa141e BEQ DENDLY ANSWERS CHEZK
2926 JCOMPENSATE FoR FORTHAN INACCURACIES.
2827 PLT4I6 174237 pR24RE STF AC2aANE1 s SRYFE FFU MKSWER
I82E  P1IT442  E6273T7  peaPRl  pe2418 SUR F1pANS1+2 ;DECREMENT FPU ANSWER
2829 17439 PISeIT  P@2406 SBC ANS1
ZBIR  EETAS4 1TITIT PEZ40G CHpF LLEIRR1v] ;CHECK ANSWERS AGAIN
2683)  @17464 1TH24E CFCC sCOPY FLONTING CONDLITION CODES
2837 PITEET  @Rliald REQ DENDLY TBRANCH IF OK
2433 BITéés  1T4IIT  @B240% 5TF AC2 AN $SAVE FPD ANBWER
2033 WITATR 1248113 ERHOR 12 ;FPU KNG FORTRAM DISAGREE
183%
2036 217412 QRS@IT  0B7I6Z DENDLIYE CLF FPs ;CLEAR FPP FPS BUFFER
2R 137
2838
2839
FLET] J IR AN AR R EA RN SRR ARt LEL LA LTl
2841 I#TEST 42 EXERCISE 1VLy INTERRUPT DISRBLE SET, ROUNDING HODE
2042 ;|-uqu|||ono»auou|u.q.¢ul¢:o-oc.-vqllun.no.a-»«-q-ciﬂniuuiananoni
2843 QL7476  PPBER4 TST42: SCOPR
2RA44  BLI5E@ @LZTIT w1762 ea2dle Moy ADFET12,EXPFER  ;ACDPR OF INSTR BEING TESTEL
2645 @175@6 BR2737 247628 @AZ400 MOV 1047008, EFPS 1SET FID AND TE BITS 1k FORTRAN ANSWER
2846 B1TSL4 @950)7 292491 CLR STEC :CLA FORTRAN FEC
2847 S1TS2d POSH3T7 @494 CLR tFER jCLP FORTRAN FEA
2048 P1T524  BISAIT  G@2382 CLA FP5 jCLR FPl FPS BUFFER
2R49 MTSI@ pESPI]  PAZ1B4 CLR FET ;CLR FPU FEC BUFFER
2958 BLTS3I4  @ESEIT  PPRIi6e CLR FEA ;CLR FPU FEA BUFFER
251 #175490 094737 $23337 JER FC, RANDL 4 ;GET RANDOW INPUT DATA
2B92 PLTS44  @R2426 POJ4IS »WORD LONUM, HTHUA 3
7853  @175%Q pA44IT 23586 JER R4, tFOLZH tENTER POLISH MODE
2054 BL1554 p2315)0 @R24I6 EPUSH s LORTM PUSH 4 WORDS OF STACK [LONUM)
2855 @17348 P23%1s Q92436 EPUSH JHIKUM ;BUSH 4 WOPDS ON STACK (HINUM)
2856 @1T364  BIEI64 [1n 8 sADDRESS OF FORTRAN DIVIDE
2857 S17I66  BII544  @AZ416 SPOEX rANG2 $POF 4 WORDS AND EXLIT POLISH MQDE
2858
2859 17572 B13738 DPeZade HOY $TPE, RQ ;OISPLAY FLORTING POINT STATUS
2068 P17ST6  ET@127  BABIOR LOFFS r242ia8 5T FID AND FD
2861 @L7602 1T24IT  BRYAZE Lpp LONUH, ACE sLOAD ACE WITH A RANDOM NUMRER
2862 BYTEQE 172537 AP435 LB HINUM, ACY sLUAD ACY{ WITH A RANDOM NUKBER
28463 w1le1d 172737 @2241b LoD MNE2LACD $LOAD ACY mLTH THE BUM
2864 R1T616 179127 Q04T608 LDFPS ta4ToM2 ;5ET THTERRUPT DISABLE AND IRYERRUPT BITS
256% BITHZZ BMP27I7 p1TeI® 241119 MGy *#,+6s8LFADR jRESET LOOF ADDRESS
28648
IRET jresasdensa Y * CETYY LT T T T YIIA NPT II SR LY LA S o
2868
286D P17638 1T726pd LDk ACO AT sLOAD ACY INTO RCZ
2878 ALTE12  1T4621 DRET121 DIVD AC1,AC2 :D1¥VIDE AC)} 1HTQ AC2
7871 W176314  1TB2317 A02362 ATFPS FP5 STORE FLOATING POLNT STATUS
1817 @LI648 B2ITIT BOIIG2  BR2ER CME FPE,LFP5 $CHECK FPS
2873 P17646 Puidpd BEQ DERR12 ;BRANCH 1F (R
ZAT4  B#76%3 174237 PHI406 STD L1 FRALES] $SAVE FFU ANSWER
875 BLI6SA 1B4BI2 ERFROR 22 3TBS ERROR
8TE

2877 @#ITESE 403737 S0l4de PERRI2: TAT 5FFP5 JERROR BIT SET T



FPI ADD/SUB/KUL/DIY RANDOM EXER MACY1! 27(10A8) B4=MAY=T7 18118 PAGE 58 SEQ @459

DOFPBBE . P11 A4wMaY=T?T 17330 T43 EXERCISE 0Iyh, INTERRUPT D1SMALE SET. ROUNDING MKODE

FATA  W17667 1DBBYA BPL DTSTLZ ;MO, DONT GET FEC/FEA

2079 #1TEE4  17333T AA2I64 STST FEC 1YES, CHECK STATUS

2083

2881 @1T6Te  B23ITIT  #92364  PRI4BY CHp FEC  $FEC fCHECK THE FLOATING EXCEPTION CODES

2882 e1T676 BP1421 BEQ 1c $BRANCH IF OK

26883 WITTRA 194412 ERROK 32 :FEC 15 WRONG

064

26685 BL?TR2 BZ1737 201266 ORI4B4 M6 Cup FEA;8FEA FCHECK FLOATING pC

2886 PI?HI@  pAl4AL BEW DTST12 ;BRANCH IF QK

2807 W17TI2 124232 EFROR 32 ;WRONG RODRESS IN FER

2r0E

2009 PLI714 173782 OTST123 CHPED AC2,AC3 :COMPARE FPU ANSWER TO FORTRAN IPSNER

i8%2 @P1171s 170080 CFCC sCOPY FLOATING CONDLIITON CODES

2R9L HITIE PB142] BEQ DEND1 3 sBNSWERS CHECK

28932 FCOMPENSATE FOR FORTRAN IMACCURACIES.

2893 W1TT22 174237 e@e2406 5TID A2y ANSY sEAVE FPU ANSHEH

7894 PITIZ6 162737 DORaARY  eRZ414 5UB F1pANSL¢E (DECREMENT FPU ANSWER

289%  P17T34 PASHIT  D82412 sBC AHSL+4

IR96  @1TT40  RPSS3IT  AR2418 s8¢ ANEL+2

2097 217744 P05H3T  DOZ4DE 5HC ANS1

2698 S17YS0 1TITIT  @B240E CHPD ANE) . AC3 JCHECK ANSWERS AGAIN

7839 P177%4  17g28c CFCC 3COP! FLOATING CONDITION CODES

2949 P17756  PB14D] BEQ REND17 JERANCH IF OK

7931 @iIted 173237 @Bdpb STD AC2,ANEL rSAVE FPU ANSWER

202 B17764  1edB1d ERROR 14 ;FPiIl RND FORTRAM DISAGREE

2983

994 P1TIEG  RBSEIT  P023I6Z DENR1IT CLR FFrs tCLEAR FPP FP5S BUFFER

2945

2926

907

9@

09 3;l-iun.«n-uulalanca-u-o»i.n«ndnaliln|§||||-.un |n.al|tu§u§¢c:o|u

919 s#TEST 43 FXEMCISE RIVF, INTERRUPT TISkARLE SET, TRUNCATE MODE

2911 PFE LT TR TR ST RSP LR LR LR S g T LSS AL LR R L Lt b et bl b hdohdd

2917 MTII7 pREURY T5T43: SCOPE

2911 217774 B127317T A20L26 0A23TE MOV §ORFTY3,EXPYEL  ;ADDR OF INSTR RE[NG TESTED,

2914 mIedR2 p1773T 041440 202470 MDY 1347442 07P5 i5ET FID AND IE BITS IN FORTRAN AMWZWER

2915  B2001¢ PaSB37  @d24A2 CLE $FEC $tCLR FORTRAN FEC

7914 920814 9R323I7T  AAZ4e4 CLR tFEA ;CLPF FORTRAN FEA

2917 #20¢2¢ B3B3 G22362 CLE FPS ;CLK FPU FPS BUFFER

2918 019824 985237 QI21b6% CLR FEC JCLR FPUY FEC BUFFER

2919 w@2ed3¢ pes@IT  ed216e CLR FEM 7ELR FPY FEA BUFFER

2978 Q20834 PR4TIT 223342 J5E PC, RANDL 2 $GET RARDOM 1KPUT DRATA

9% rivids  QR2426 PA243S « WORD LONUM, HTHITM :

2922 BFEP44  BOAAIT  pBRISHE JER R4, $POLSH ENTER POLISH MODE

2923 U050 pIIS12  POZ4ER $PUSH + LONDNM -FUSH 2 WORDS ON STACK (LOﬁUM)

2974 WIRASE PIITI Q224G $PUSH JHINOK sPUSH 3 WORDS ON STACK (HINpH)

2925 WBO6@  B2E3G4 £D1V 1 ADDRESS OF FORTRAN DIVIRE

2936 B22962 B2IS4R  OP24L6 EPOPX S ANS2 ;POP 2 WORDS RHD EXIT POLISH MODE

2917

2928 #2040 PLITOC Q224ee MOV SFRSrRi ;DISPLAY FLOATING POINT STATUS

2929 P29GT2  170LE}  pd@pdn LOFPS 1pandap JSET F1D

7934 #2876 172437 @B2426 LDF LONTIM, ACR ;LOAD ACR WITH A RANEOH RUMBER

2931 228192 17¢5)¥7  @dl4de LIBF HINTIM™, ACY sLOAD ACY wITR A RAWDOM humMsER

19312 s2ale6 172737 802416 LOF ANSZ, ALY -LoAD AC3 WITH THE SUM

2933 @I9L12  17R13T 84T 442 LDFFS FR4T 44D 35ET INTERRUPT UISABUE 4ND INTERRUPT BLITS
FEU ADD/SUB/MIL/DIY RANDOM FXFR MACY11 27010361 A4=MAY-77 LH:18 FPAGE 59 SEQ Wb
DOFPDR P11 F4=MAY=TT 17538 T43 EXLHCISE DIVF, INTERRUPT DISARLE SET, TRUNCATE MODE

2934 9321le  PL2T3IT 029124 QA11iW MOy 1,+6:5LPADE sRESET LUGP ADDRESS

2915

2916 I Y Y e R S R R R R A R S a gt bbbl bk

2211

29318 AIMLT4 172600 LDF ACA AL Z ;LOAD ACE INIOD AC2

2933 @¥R126  174eM) DRETLI; DIVF AC1,ACE sDIVIDE AC1 INTO ACZ

2943 22132 173%IT  PEAI62 sTFPE FPg JSTOHE FLOMTING POINT STATUS

2941 @?9134  avITIT Be2367 BRIAAG CMF FP5,5FP5 ;CHECK FR&

2942 @B28343 pariel RF¥Q DERR1} KANCH LIF O

943 #20143 74237 pdl4es STF R 2, AN ;SAVE FPU ANSWER

TIEY RSO 1PR4RE EFROR 16 :FP5 ERRGR

2945

2946 TPEEISZ  PASTIT  pdrdan DEFE} 31 TSET EFPS ;FRROR BIT SET ¥

2947 PIE136 1PBEIA BPL DTSETL1 3#NQ, DONT GET FEC/FEA

2948 BIF16@ 1TRIIT  AUII04 BTST FEC sY¥ES, CHECK STATUS

2949

2950 B20l1é4 Q21737 AD2364 ReZ402 CHE FEC,3FEC :CHECK THE FLOATING EXCEPTION {ODES

2951 @@Lz edlde BEC 1% ;RAANCH 1F O

2952 0BLT4 14P2E ERRCR 26 sFEC IS5 WHONG

7953

2954 RZALTA  R23TIT A0ZI6E  DATHDE 161 Tp FEReSFER JCHECK FLOATING pC

2955 @20284 QPL40] BEQ pT5T13 sBRANCH 1F OK

2954 @2MIME | A4N26 ERROR 28 ;WRONG RODDRESS IN FEA

2937

7954 2dz1e 473782 DTsT13: CMPF AC2.AC3 ;COMPAAE FPU AMEWER TO FORTRAN RWSWER

26T BTNTIT 1 ToepR CFCe $COPY FLOATING CONDITION CODES

2969 PTH2I4 PAIAIT BEQ DENGE 3 TANSWERS CHECK

2961 JCOMPENSATE FOR FURTRAN INACCURHACIES,

2962 22216 174217 Ju2ai6 5TF RC2, ANST 15AVE FPU ANSWER

2963 AZ9222 M6273T gogRdl  oAliLe ADD e ANS1+T rINCREMENT FPU ANSWER

2964 0IR2190  PUISIT  WB24946 ADC ANG1

2965 £24234 1TITAT  @B2486 CMPF ANEL, ALY CHECKX AWSWERS AGRIN

2966  W2R244 17000 CFC{ ;COPY FLOATING COHLITION CODES

2967  WM20242 Qal1d1a BEQ DENU13 $BHANCH IF UK

2968 P20264 162737 8038027 pe2die sup 12, AHNE1+2 ;DECREHENT FPU ANSWER

7989 PIPIE2  #¥SHIT  @OZ4Re 880 ANSL

978 #201%6 173737 QPi4Bd CYPF ANSY hCY sCHECK ANSWERS AGAIN

297 @3931821 17@0ew CFLC COPY FLOMIING CONDLTION CODES

2972 @raled A1) BEG DEND1 Y ;BRANCH IF 0K

2973 @28166 1742317 @RI40s STF RCZ . ANSY JSAYE FPU ANSWER

T9TH #2027 LA4R1) ERROF 13 tFPIl AND FORTRAN DISAGREE

2973

2976  Q9I8274 PASRIT 292262 DENpL3t CLR FPS +CLEAR FPP FPS RUFFER

29717

29749

2979

29H EL R SR TR A R R L g I Rt s e T L Ll b bbb bbbl

2961 FATEST #4 EXERCISE G1VD, INTERRUPT U1SAHLE SET, TRUNCATE MODE

29812 FERRE AR R RN T AR AR R P R R PR RN PR R A AR R AR R RS RN,

2983 @2P304  BIADU4 TaT44: SCOPE

2984 PI4302 H12737 £20434 BPRRITE MOV SDRET14,EXPFEA  ;ADDR OF INSTR BEING TESTEL

294% @2831e  B12737 BATHAE  Q024¢0 MY R4To 4P, 5FPS FSET FID AND IE BITS IN FORTRAN RNERER

2906 922716 #0S03T pal4a2 CLR EFEC :CLR FORTRAN FEC

96T sFedlz pasAIT  ABIARY CLR sFEA ;CLR FORTRAN FER

Z9B9  S7837¢ POSRIT P26 CLR FFS ;CLP FPU FPS BUFFER

A98Y 920232 pISAIT  PAZIGA CLR FEC +CLR FPU FEC BUFFER



FPU ADD/SUB/MUL/DIY RANDOM EXER MACYL: 2T(12de) d4=KAt=71 JR:18 TFAGE e@ SEQ @286l

peFPDB. P Ba=VAY-7T 17530 Taé EXERCISE MIVD, INTERRUPT DISARLE SET, TRUNCATE MUDE
2950 #70136 PISHVT  BBZIGE CLF FEA ;CLR FPU FEA BUFFER
2991 SIRI42 AB4TIT 823332 JSH PC.RANDLA sGET RAKUDOM 1INPDT DATA
2992 PI2346 PR2426  ORI43E JWORD  LONUM HINOM :
7993 P28332 BR4A3T  P23586 ISR R, tPOLSH ;ENTER FOL1SH mODE
2994 @236 HIT1E  AR24LE sPUSH S LONUM $PUSH 4 WORDS ON STACK (LDWUM)
7995 @20162 P2i512 PO2436 §PUSH sHINUM +PUSH 4 WORPS O STACK (HINUM}
2996  a2936n  P2A 364 K1Y s ADDRRESS OF FORTRAN CIVIDE
2997 920379 @231540 wAz41n 3PODA LLEF] ;PUFP 4 wORDS AND EXIT POLISH HODE
2999
2699 $28317T4 #1370 ea242e MOy $FPS.R2 ;D1SELAY FLOATING pOLNT STATUS
Ipgd  #2A46d  17P127  @49i00 LDFPS  Fed4diai GSET FID RMO FO
Ig81  mledpe 1712437 eB24z6 LnD LONUM, ACE sLOAD ACY wITH A BANDOM NUHBER
Iga1 #7841 172537 QA02436 Loo HINUM, ACY sLOAD ACY wiTH A HANDOM NUMBEER
3egl  piddla 172737 @BRalE Lop AHS2, 800 sLORD AC3 WITH THE SUM
10p4  PIO429 179127 247647 LOFPS #4740 3SET INTERRUPT DISAPLE AND INTERRUPT BITS
3085 PTB424 B12737  @29431 e21110 MOV §,r6, $LPRDR tRESET LOOP ADDRESS
386
lea? ’lll.Iililil.lO.i..'.QU‘QIGI!II".‘Illtltliilqtlplll&lllh1hl!l
EL1T
Ipee #4327 172600 Lop hCR,AC2 :LOAD ACA INTO ACR
Jaid  #FA43G 174694 DRET14: D1y RCIpACE sDIVIDE ACY1 INTO aC2
3@yl #Idede  1TRIET 8023612 STEPS FP5 ;STORE FLOATING PUINT STaTus
1812 BIAMLT  BIITIIT AP26T MA2MOW CHF FPE.EFP5 sCHECEK FP5
1813 B2B450 Bt 4p? BEL DEKR14 ;BRANCH 1IF OK
1p14 P2B452 174237 B024P% &TD AC2, MH51 :SAVE FPU AMSwER
IBIS  PFOATE  1B4R22 ERROR 27 sFPS ERROR
1816
1p17 #1046  PBITIT  wdiend DERR141 TST sFps JERROP B1T SET 7
1914  #20464  1PRO1Q EPL PTST14 1NO, DONT GET FEC/FEM
IRLG  PI466 1 TRIIT  BRZIGA 5TST FEC F1ES, CHECK STATUS
Jaze
321 022472 SIITIT @B7I64  2ITH2 CHp FEC, $FEC JCHECK THE FLOATING EXCEPTION CODES
1872 W29%00  Paidsl BEG 1 3 BRANCH 1F OK
3PE3  PPASI? 194932 ERROR iz sFEC 15 WRONG
g4
3825 029384 923737 @02I66  2O24R4 188 cMp FEA, FEN jCHECK FLOATING PC
3826 B2E511  @ge1ded LEQ DTSTL4 rBRANCH IF OK
1827 #IPSL4 1ReREd ERROR k¥ ;®RONG ADDRESS In FEA
I8
3y 920516 113192 OT5TL4: CMPD M2, ACT 1COMPARE FpU ANSWER TG FORTRAN ANSWER
3834 PI0320 172802 CFCC ;COPY FLOATING CONDITION CODES
IRl B70522 Be1437 BEQ DEND14 s RHSWERS CHECK
3831 JCOMBENSATE FOR FORTRAN INACCURACIES,
1833 #TES24 174737 @0244% sT0 AC2,A%E1 FSAYE FRU ANSWER
3934 EPRS3¢  @6ITIT  PRRed1 22414 L1:1) t1,8N5 +0 +INCREMENT FFU ANSWER
1315 #2516 #2531 R02410 ADC ANS1+4
1pI6  g2e542 BP5%17  BARMA [l ILEI R
1831 E28544  pES5IT  BR14PYL ADC ANE1
1019 B2eNSZ 1TITIT  BEZ4E6 CHPD ANSLfACE jCHECK ANSwERS AGAIN
1837 S225%6 17ARAG CFCLC ;L0PY FLOATING CONQLTIOY CODES
1840 #270560  Bdldiv BEQ CENDL4 sBHANCH IF DK
T4l BIESET 162737 avEde? ealiid sUE 12, ANSL+6 ;DECREMFNT EPU ANSWER
3047 928570 BP5SEIT pel4il SEC ANS1+4
3845 B29574  BUS6IT H0IN13 -1 LRI R
1g4d AM2Q6BE  PUISIT RRI4RS SRC LLEA
1045 E20bd4  17ITIT  pE24db CHPD ANS1,a03 jCHECK ANSWERS AGALN
FPU ADD/SUBR/MUL/DIV RANDOH EXER MRCY.1 27(ldwé) d4-MAY=]T LAZYB  PAGE 61 5EQ a¥el
DOFFDE. P11 Ae=drY«17 17133 144 EXERCISE DIVD, INTERRUPT DISABLE 5LT, TRUNCATE MODE
Ja4E O2MEIE  1ToERR CFCT ;COPY FLOMTING {ONDITION CRUES
3047 Blv617  @e14d) BEQ DENF & JBRANCH IF OK
3340 B614 174237 QAZ496 3TD AL 24 hN5S $SAVE FPU ANSWER
3049 B206ZE 184214 ERROR 14 tFPU AND FORTRAN DISAGREE

Jese
¢Sl 920622 MASe1T  DIZIGR DENG142 CLR FPS ;CLERR Fpp FPS BUFFER



FOU ADD/SUB/MUL/DIY RAKDOM EXER MACT1Y 27(1038)

Ph=MRY=77

[ERAY]

FAGE &2

SEG

DGFPLE.PHY B4=MAY=T7 17230 T4% ADDF, 3UBF, MuLF, DIVF EXERCISER
il LY LIt e et T P A PN T L T I Y e S IR A T R A bl
3053 F4TEST 45 ADDF,; 5UBF, MULF, PRI1V¥F EXFRCISER
54 IR RN AR AN R R R AN PR AN AR IRERI NN E PN CA R
3955 VIPEZ6  BEIVA4 t5T451 SCUPE
Ja%s ;WUNDERFLOwW, OVERFLOW INTERRUPTS OFF: TRUNCATE MQDE
gsy
3RS P2A6IE  PI273T  LPO44S  pR24ER MOV FA40,EFPE : SOFTHARE STATUS
IPSY  B29636 BBSAIT  QB2482 CLA SFEC sCLEAR STATLS
P62 P2P641 PASAIT AB4B4 CLR RFEA H
P61 PLE4E BP5RIT  PE23e? CLE FPS5 H
Ipe: w0657 pOSEIT  AO2364 CLE FEC H
86} PIRESE  BRSYIT  MA2IeE CLR FEA H
I@64
1#65  P20662 @P4TIT @247 JER BC,RANDLZ JGET & FLOAT FANDUM NUMBERS
IBEE  PIAGES PO2Y4E  PEIeTH » WORD OPLOPd H
3267 @FBCTI  BE4TIT 223342 JER PCLRANLLZ H
1¢6h  #20676 202456 Q1526 +wORD OPZe0P5 H
IB6T  a2aTar pR4TIT 223342 1#1 J5R FC RANDLEZ H
38Td eidlae  PRIAGE  BEISIG HORD 0PI, 0P H
397Y @eT1IT  PIZTIT @1768E  BREGIG BIT T TeAB, 0Pk iLET"5 KEYER P1VIQE BY ZIERQ
pTe @978 pM1T7e HEQ 1% tEXRG UF OPe 15 ZERC, SO0 GET ANOTHER
1873
IBT4 R2ZUT2Z  BI4NIT  BI1SDb J5H w4, $POLSH ;ENTER POLISH MODE TO CALCHLATES
IPTS  B2ATI6  B2I518  pUTIME $PUSH PELid] H
IATE  W2PTI2 BZISIY BPI45E BPII5H fOFZ H
et Aravtit  pRIS62 $5UB t AMS52 = [OP1-OPZ) & (OP3+0P4¢OF&) & UPS
Jada wIdt4w AZISIO Q92460 FPUSH sOPY H
179 piuT44 p7iS1R AP24TA §PUSH rOF4 H
JgH2  M2@7%: @IS POLSie tPUSH rOP6 H
IBE)  #7ATHY PG IAE s0Iv H
28] @29T56  BZISHL SA0D H
BB MIATHP BISTA4 4MUL H
30B4  p22Thz P2I517  BUiSHE 5PUSH » BPS :
ABEE  G2BT66  @23244 $MUL H
396 PpIR7TY  A2154¢ @AB241E EFOPX +ANS2 ¥
jgas
ipas  S227T4 17127 A4BUBR LD} ES ELAL WO CHECKS
jady s2iodap 172437 291414 LDF AHEZ¢ALA JGET S0FTWARE ANSWER
1898 p210e4 wixT@A  Pual4de Mo¥ SFPS, AW ;D1S5PLAY $FPS
IB91 AZINYE  B12TIT  B21vin @R11i¢ HOY #,+B,8LPADR :RESET LUQF ADDRESS
) .
:‘:: ::IlllllilI""lll'-‘..l.l‘llll'I'I'I'!ilitlll&llll'i".l".&‘l‘l
J0%4
1995 A21216 174127 gopdde LbtPS B4 AR JINITIAL FP5
296 @21822 172937 pe2d4ds LBF aPy,acC) $hC1 <= 0P
337 #21026 173137 RRIASS SURF UFZ,AC1 ACL <=~ DPI~UPRY
Ig9A B21832 172637 Qg47e LOF DP4,AC32 TAhCZ <= OF4
3299 M21836 174037 PA2SLE DIvF UFe, ACY FACZ <= OP4/0PE
319 B71842 172337 pel246d ACDF aP3 ACE JACZ <= OPI+OF4/0PRH
31d1 #2indd 171182 MULF AT AZY FACT <= (OP1-0P2)=(OPI+0P4/0RE]
3187 #2058 17137 @@I50s MTLEF OP% AL ACL <= (OP1=DPZ)#(0F1+DFP4/0P&}#IPY
AL E]
14 P7LES4 178217 P@2I63E 5TFPS FPS $ETOKF STATUS AFTERWARD
J1@T  W21060 B2ITIT  @@Z167 222409 CMP FP5¢3FF5 ;CHECK STATUS
Y6 PRIBES  Pel4Ad BEG ET5T1 JBHANCH IF OK
J1IBT  ©21R7¢ 174137 @R4ve &TF ACLs ANE1 15AYE FPU ANSWEFR
FPU ADD/SUB/MUL/DLIY RANDOM EXER MACYL) Z7[1¢@6)} Aa~-HAY=T7 1RI1B FAGE &3 560
boFPDB.PY1 BA-MAY=T? 17130 ADDF, BUBF, MULF, DIVF EXFRCISER
Ik P21AT4 124033 ERROK 33 FPS FRROQR
eq
e WIUTE 1TIN ETSTi: CMPF ACL,ACR sAHSWER OK T (FPUISOFTWARE]
I @2ied 170 CFCC ICOPY CC+S
I P12 RP143% BFQ EEND ANSWER CHECKS
ERR R
3114 sCOMPENSATE 1IN LOB FOR INACCURACIES
3115 e211@8% IT3E37 QAZ4EE ACL s ANST sFPU ANSHWER
36
3147 #3111@  1p3173T BR242p  dA2dLY 5U8 AHEZe2, RNEY 42 $GET (SO0FT=ANS) = (FPU-BNS}
1118 #2116 PUS61T  @ARZ4AYE ERC ANS1+0 ;
31T STIITT O IBITAT @O2416  QA24pe SUBR RUST A, ANSY +14 H
329 #2113¢ 1701 BPL 193 LWATS MMEE ¢
3121 @211312 ©ES13T  @a2dle COM ANZ1+2 1
1127 PZi135 @8S137  AP24EE COM ANG14+9 i
3121 #21142 @6273T7T @BAf21  RA24L2 ADD [ FPLLES R ) H
124 #21L58 PESH3IT AB24RE AlC ANSL+R H
¥125
3126 71154 @a5737  @A249¢ 104 T51 AHEL+2 H
3127 e211ed OMIEI4 BWE FERF1 1IF NONZEERQ IN §6 HOW, SIGHfEXKF/ERAC DIFFERS
128
3129 PR1162  PIITZT  @B241R Enpdie cMp ANS1+42,16 PALLOW +/= b IN LS OF FRAC
LIRT I FANN I T ET TR ] BLE FENDY ihK 1F Ok
nn
3137 #2117 1TA13T Beldie EERRLY  STF ATY,ANSI ;FPI ANSwER
3133 W21176 134233 EPHOR 35 ;ANSWERS DON‘T CHECM
k3 EL]
3135 A2128¢ QU537 @A2l62 EEMD1: CLK FPS§ ;CLEAR BUFFER
3136
31137
31134
3139
3140 IR TR Ty Y R Ry Y Y N E R RS R LT s
3141 r#TEST 4b ALDTI, SUsD, MULD, L1¥D EXERCISER
1142 IRE LTI Y YRR Ty S R R P IR R e LY S T RS R S IS S RS L sl )]
143 21204 SRR T5T4&: SCOVE
;li! :wIINDENELOW, OYVERFLOW INTEHRUPTS QFF); ROUND MODE
145
146 F21206 P12737 GOBREBY  BREI4BD MOy PEBB, $FPS ;SOFTWARE STATUS
14T B21214  CE58IT  BE2402 CLK SFEC JCLEAP STATUS
J148  Bll2ee  de5817 POL4R4 CLH S$FEM ;
JLA9 #1224 #B501T  BUZie] CLR FPS H
1153 @71230  peSe3IT pBzied CLR TEC H
315y #1134 gOSeIT PA2IGE CLR FEA F]
EA LT
3151 PRide PRATIT  @13332 JSR P, RANDL4 $1GET & LOUBLE FLORT HANDOM NUMBERS
MBE P21344 #P2MAE  PY24ATE - WORD apl . Op4 H
3155 #1258 @437 B21Id2 JER PCoRANDLA H
156 #21154 w1466 PBTASE «HWORD 0P, 007 F
157 p21168 @O4T11T 223332 1% J3R PL,RANDLY T
3158 @21164 po2%5PR6  DOIS1SE «WORD QPs,0me H
3159 92113 pI2TIT @T7uBe  OB29QE BET BT 7408. ORS sLET"S NEVER CIVIDE BY ZERD
Itbd #21376 pRLTTR BEG 1% ;UPS I15 ZERO, TRY AGAIN
3161 @213g8  P12737 QT160¢ POITLE BLT 1077608, 0P F
3162 DZIIB6  BMTES BEG 13 10P6 IS ZEROG, TRY AGAIN

3161

(1LY

4



FPU ADD/SUB/MUL/DIV HANDOM EXER MACYL1 27[12A6) @4~MAY=77 18718 PAGE ud BEG 2065

DOFFPDE,,FIT Bi=May¥=17 17138 T4é ADDD, 5UBD, MULD, DIVD EXERCIZER
3164 #Z131e  pR4437 223586 JER R4, 5POLSH sENTER POLISH muDE TO CALCULATE:
MEeS PIL114 PidSLe  dO2446 §PUSH SOPY 3
166 P2EII0 WIISIR APEA66 §PUSH il T FOPL#OPIN AOPT=DP4AN
36T P21324 221566 SAOD ;7 MHS2 5 [eammeae] @ Ivw=ammm=]
1t68  @21326 92319 pBE2SEe sPUSH « BES H v OFS F voDPE S
3169 821337 #2634 [ 1:38 ) 7
3TR A1334 D2351¢  GB245E $FUSH rOP2 E
JITL 921340 P21S12  BAZ4TE SPUSH rOF4 ¥
31T BZ1I44 #1156 s5U8 E
3173 #1346 @7151& 042516 5PUSH 0P F
3174 #71352  BI6IR4 BOIY 3
bERLINE S ELT BN ri L L FMUL ;
3176 mZI356  PBEIS4AA @m2dle [ 31144 +AHS2 E
ERR
J1e p21362 113121 pde2Rd LOFPS rodnlad %0 CHECKS
3179 P21366 172437 PR24de LPD ANE2, ACR ;GET SUFTWARE AMSWER
1169 ®w21372 p11T8P  @R24E” Moy $FPS, Ra ;DISPLAY EFFS
JedL @213176 912737 pliddd BAILIQ MOV o+t ELFADR $RESET LOOF ADDRESS
3142
jLa3 g|olllauu‘-aulluaianll.uilllilllu!a.ncl.ip'bnln«nllo.u.lutuoluouc
L4
1185 71484 17p127  BODERA LOFFS  E3096pQ INTTIAL FRS
3146  B2141@ 172517 BO244E LoD UF1,4C1 FAC1 €= DF)
1L97  Bp21414  1T2IAT  BO246E Aoop GP3, ACY A€l <= OGP1+OP)
Jj1a8  P2142@ 174537 @506 nIYD QP5.ACL sACY1 €= (OP1+40P3)F0FS
3189 P21424 172617 2322456 Lon L2, AC2 FACE <= QP2
IL%@  B21434 1731237 22476 SUBD OP4,AC2 JRC2 <= OFP2-0F4
1151 p21434 1HA63IT @RISIE bIvD OF6, AC2 ;AC2 «- ([OF2=0F4)/0F6
3197 P21448 171182 MUOLD AC2,NCY 1AC1 €= (OP1+0P3II/0PS«{OPZ~0F4]/UFD
1193
3194 B21442 179237 @@2362 sTFps  FP3 $STORE STATUS AFTERWARD
3195 Q21446 @231737 PBZI62 BRAZ4OY CHP FP5: §FPS JCBECK STATUS
3196 SZ1454 201441 BEW ETST2 JBEANCH [F DK
3197 #214%06 174137 PPZAPE STC ACLypANSY $SAVE FPU AHSWER
3198 @21462 184234 ERRD#H 34 ;F#5 ERRGR
99
I2wi B2h464  1IMMEL ETSTi: CMpD ACL,ACE ;ANSWER OK T (FPUiSOFTWARE)
3101 wZidhe  1TB0SD CFCC FCOPY CC=5
1202 S21470 QPotetd HEQ EEND2 :ANSWER CHECES
3203
3304 $COMPENSATE IN LDB FOR INACCURACLES
3795  #21472 174137 @R240& 5TD BC1,ANSL $FPU ANSWER
3248
31387 #21476 163737 AUZ424 BRTI4 sUB ANSZ246,AN51+6  (GET (SOFT=ANS) - [FPU~-ANS}
3l9e 921524 B35637 AP2411 SRC RHST+4 H
ITEY MILSLA  me5EIT polild SBEC ANSE1+2 H
IZLe RILSLE BB5E3T  $0242e 5680 ANST+ H
3711 PZES2@ 163737 pB2427  BA1417 SUB ARSI+  ANS T4 H
312 w1576 PBSLYT  PpAZNNA f):1+4 RNEL47 3
3213 @15312 PA563IT  pdZdde SBL LLEIRS.] F
3214 B21%36  1£1TIT @VZ428 0A4IM s0b AN52+2,ANS1+7 H
AZ15  HI1S44 BRE63T  AB240% 5AC ANSI+& i
3716 S71%%3 153737 @@2416 AAZ4dG SUR ANSZen, AHS1+0 H
IZIT AR1556 1deR21 BFL 1#6 FRLARYS MRKE +
3245 #21%60  RO3137  AA24td CoM FLES EY :
ALY A71564  BAE13T  BR2412 ComM RNEI+E H
FPU ADD/SUB/NUL/DIY RANDOM FRER WACY11 27(1806) @a-HAY=1T 183118 PAGE &5 SEQ Rd6s
DGFeDe, P11 J4uMRE=TT 17130 T46 anom, SUBD, NULD., DIVD FAERCLSER
3799 BPI5TE  #R313IT 2424 CoM ANE147 H
3721 921574 BRS13IT  PEPI4D6 [oi]] ANS1+2 H
1277 #21688 p62137  @dedRl  @02414 ADD Ly ANS14E H
3273 @21688 @OS53IT  @A2412 ADC ANSL+4 ]
1224 821617 ©35%37 es2410 [y LLESR ) ¥
31225 #2lblé  BEESIT  @Bl40E ADC ANSL+R ;
3126
3221 921622 BISTIT 202446 18%: 15t ANSL+9 H
3228 B21636 BB1¥12 BNE EERRZ JIF %OMEZERC IN 16 HOB, SIGN/EXP/FRAC DIFFERS
3229 @71638 P#ASTIT Q0241P TST ANSL#2 F
1730 @71534 @d1297 BHE EERRZ 3 TFE NONZERO IN 16 H=MpB, FRaC=p DIFFERS
1231 921636 PRBTIT  AI2412 T5T ANE1+4
3232 @A21642 BP1PD4 RHE FERFZ ;1F MONZERO IW 16 L-MOR, FHAC~C DIFFERS
Ml
3234 @Il6ed B23727 492414 @eRadd cup MET1+6, 95 ;ALLOW +/- 5 IN LaB OF FRAC
3235 P21e51 peddpd BLE FEND2 78R IF OK
13136
31217 B2165% 174111 wR3dde EERR2; STOD AC, ANEY :Fpik BNSHER
3239 A21664 12436 ERADPR 16 ;ANSWERS DON"T CHECK
3139

3240 @71662 WB543T AB2I6? EEND2t CLK FPs ;CLEAR BUFFER



FPY ADD/SUB/MUL DIV RANDOW EXFR MACYLL 27

DOFPLB,P1]

324t
1742
3243
3244
3245
3246
3247
3248
3249
1254
3251
32512
32%1
1254
1235
3256
3287
1259
3259
1268
3261
1262
12613
3264
32653
1266
1267
3268
32649
EFal]
nn
12%2
2N
I2TH
3275
331%e
3277
31te
3279
1304
EF]
1283
3283
i394
114%
1286
3387
1208
31289
Ia%e
339
3291
3293
1294
i)
3196

e21666
el6Ta
2E6TL
92 Ted

r21704
w2171y
821714

21716
o214

21725
wz21132
217346
e217142
821142
Q21T H4
Bl1748
#21I5P

211754
221756
811769

witl6e
il 1)
aztTre
BIITTH

B8i2099

C4=MAY=T7 17530

LLEEEE]
#35837
mA5A3T
easeaT

proEBD
»i2792
BBL421

BRI
ameL?

12791
876600
BIY190
aa14a2
LLERE-L]
aepial
p5012D
16680

gip1pe
poLae?
898137

BASEIT
BRSAIT
a93a1?

Ba5327

Ppa11l66
paLidd
Bayte2

#A8022
2aeelf

BORAR2

18089
2ep144

LR

AAls1e

P10
.13 ]
P21166

157220

(1pde)
Taé

Ba=MAY=TT 19318 PAGE Bb
SUBD, MULD, PIVD EXEHCISER

AODO,

: a1 ] ) [ Y ST R SRR TR NN RN ST RS T SRS S22 222 22 Ly L0t S L bdl EEEERNE
SUP FASS END CONTERDL

«SBTTL

BCOPE
CLK
CLR
CLR

sLF TEST ONLY EITHER HFE OR WFP, ENTER "EOP" ROUYINE DLRECTEY

H
H
H
1
]
i
H

MFD
BIT
BFQ

BIT
BNE

NOY
HED
Rl
GEQ
AIC
ar

5I5
HED

BIT
BHE
JMP

$CHECK FOR TEST ITERATIONS HERE

GTIMES
SERFLC
STETHM

sDONT ITERATE TH1S “TEST®
M0 ERAORS HERE
;ZAP TEST K4 WHEM DONE WITH R PASS

IF IN ALTERNATE HFPswFp MODRE,
COMBLEMENT FLAGCSY,
ENTER EOF HOUTINE OHLY IF AWBUT TO TEST &FP NEXT,

KFE EWRBLE BIT,

TESTING IEQUENCE 15t PASSel HEP SUP=PASS

» RWHAML
161TB4, Ry
SEOP

15Wd1, WEWR
SEQP

181712,P1
SRFLAG
ITT

1%

R1,Fé

2

R1,P@

s HFLAG

KL, Ry
FEOP
@1SUBPAS

PARSN1 WFP SUB=FA5S
BASSNZ HFP SUB=PASS

van
FGET WHAMI IKTO RO

FHFP PRESENT, @zNINE
tEXIT IT HONE

$1=HFp PR wFp TEST UNLY
:A=ALTERNRTE HFF AND WFP TESTS

rHFp POESENT, RNp IN ALTERWATE MQDEf
;50 READ WLAGS,

»
Q0 2067

tCOMPLEHENT FLAG<5>=B | T12=nFP ENABLE FLAG

ICLFAR BRT 12

¥
F8ET BIT {f2
sPEWRITE EFLAGS

HFP O WFP HEKT 1
€ HF® AGAIN, START NEW PASS
;16 wFl, HNEXT SUBFASS

P TRy A e P R R R e PR R e L R S T e L)

JEBTTL

END OF PASS ROUTINE {(MODIFIEL SYSMAC)

JHLNCREMERT THE PASS NUMBER [SPASS)

;ELOOP FOR 256, SUBRPASSFES TO MAKE A PASS
DING BELL DN PASS ERD

TYPE STATISTICS ON PASS END

;¢lF SW<1A>xd,
1#IF SWc]Z2»=d,
:#IF THERF"S A MONITOR,

;% ELSF JUHP TO WEWPAS

1EdP:

Feu ADQ/SUB/MUL/DIY RANDOM EXER MACYI1 2701208}

DOFPDB, P11

1297
3294
3399
EXL.I]
ERT-
3382
3193
3324
1305
EET]
3327
3ies
309
1318
EERE |
3312
3313
3314

p2za92
27024
#270v0
812012
w2014
@706

822024
w1024
#2832
022074
w2lels
B22040
Lr¥ELYS
22044

Ll 1)
az2054
#210%6

Bi2062
£21€70
PI1072

pI7eTE
*1214a2
#1193
812106
#2118
#1112
*1Zil4

BIZ21E6

BA-MAY=T7 17130

PRAAEY
BpI4az
249137
B1T137T
L1
p22oa1

#95237
B43TIT
BR53IZT
gagdal
agiazy
M1ETAT
[ LLLLS]
22934

232777
dd1aal
184401

PIZTIT
a1z
PA4TIT

p13Tap
Pal4ps
BUPBOS
#4710
[ LIFE ]
PoB248
BORI40

raoiar

LUEL R

21218
180A0a

arzRee
@173
dlagaa
822122

NRRRe]

[ EERET

daiile

157878

157054

19%:

SECQPCT?

SENDCT?

IR B

SGETAZT

SENDADY

LDIAGH?

LR
CLR
CLu

DEC

EERFLG
$TSTHM
FTIMES

IPCHe

Go 10 IT

;ZEFD ERROR FLAG
:ZERO TEST NUMBER
;ZERD NUMBER OF ITERATIONS

;3UPRPASS Laop ?

Be«MAY=FT 1RI18 PAGCE &7
E¥DL OF FASS ROUTINE (MUDIFIEDR SYSMAC)

- WORD
BLE
JME
MOV
+ WORD
- WORD

INC
BiC
DEC
«WOHD
BOT
HOY
JHORD
«WORD

BIT
BNE
IYPE

BTT
ENE
JSR

HOY
BEU
RESET
JER
WOP
NOF
hOF

JMp

2%h.

11§

PESURPAS
{PCY+, RIPC)e
256,

108

BPASS
11282978, §FASS
{PCY+

1

$DORGH
[PCY4,BIPCT4
1

$EQPCT
I5H18,85%R
18

s SBELI
ESk11,a5wR
BGET42
FPC,STATE

PE4Z, RE
GDOAGY

FCr{Ra)

RENEWFRAS

;USE 256, SUBFASSES PER LOOP
sNG, GO BUNP PASS COUNTER
sHEXT SUB PASE

sFESTORE CUUNTER

rINCREMENT PR35S CUUNT,

; BUT NEVER LET IN GO WNEGATIVE
$PASS LOODP ?

FFALL THRU

1¥ES

JRESTORE COQUNTER

i

FBELL QN PASS END T

rHD

:YES

TINHIB1T MESSAGE 7
Hd

;TIPE BTATISTICS

7GET MONITUM ADDRESS
fNO MONITRR

JELEAR WORLD

+G0 TO HMONITOR

TRESEPVED FOR ACTIL

FRETURN

sEQ Bded



FPU ADD/SUB/MLL/DIV RANCDM EXER WACYL1 3

DQreDe,E11 Bi=MAY=T7 17130

LERT
EES D]
EEX I
3333
3314
11315
1336
17
3138
1319
11408
341
3342
kR LY ]
33144
3145
FER L]
1347
1346
1349
ERLT
3154
3151
1353
RELL]
FELES
33536
3asy
133E
1339
KELT:]
1361
33162
LELY]
3364
3365
ER1-1.]
36T
3168
31369
EEN
1371
372
373
33174
33175
1176
1317
13789
ER R
Jage
1381
1192
XL 3]
Ilas
31183

FeU ADD/SUB/MUL/DIV HANDUM EXER
BA=MAY=77 LT1R

813123

P14
922132
#2132
#2214
#221412
PIT146
| F¥ALT ]
7184
L Feit-l]
BI2164
922156
PIIT2

21176
L ri L)

P22202
L i ¥i-L]
B2]1106
811227
Lrr il
#2112
P221214
az2239
a22222
#1212

#2138
927216
*22244
#2212
BT854
B212632
p2i27¢
p12212
822399
#2134

*22312
P4

DOFPDE,. P11
Ies enInY
1387 @212
EELLONN FYEXL]
114y PITNIe
EEL BN rrEil)
3391 #2237
1392 #21354
1393} p2i362
I¥e4  B22378@
3193 92336
31596 @7I404
39T 22412
33198 P2Hde
3399 @22424
3489 923432
LELE I P 1L
387 Bilede
31 #22454
JA24 BI2451
J4RS  P2R4BG
Jage  wilaTe
18T #23522
Jeel  W22518
I4py B21516
is1@ p22524
4L w2513
1412 B2i%4@
Ie13 AFL546
Ja14 #I5%K
141% B22%56)
416 #2566
JALT RIS
3418 #2162
L9 PI26LO
3410 P2ele
I421 P21614
427 A2iB32
333 PFILW
FEFEIN Fratl]
I47%  P22634
A6 BTE6ED
I42T  P226E4
3478 B2I6T2
3429 ®212708
3430 WI2ME
3431 P2ITIM
3432 w2216
3433 @374
¥ #2272
3435 #1270
3436 #2246
3437 BI2754
1438 #21162

3439

pizrve

Bhadde

#1370
LESRT.1]
134481
[LINER)
B11700
anLipe
184 4P1
[TIREN]
eilTed
Bl tod
12440}
ped4T Iy

p12688
sRgzal

FIELIT
104403

206

2a0
FTLEiT]
80149)
129401
880770
19444
ren22?

LLrFERFL]
BA7S44
LLFLEY
poagad
adz550
pE2%69
paRdad
[ DFET R
LT FERLY
palste

-LI.LLS
#3013

ai%
[ FLT-L ¥
pi2ipl
LEBRT D]
Pasd) s

ase
L.F{ X R
peleee
251522
5744l
p42%16
BAD5 T4
42524
ras4s1
pagiey
gia1ad
rPeI522
BEISLIE

124

BIG4IT
51125
BI6ASS
#4715
B47514
[IXERRE
LLIEYT:S
LELLLY]
PI46501
asl1da

ile

24572
plOTLE
LR
a42117
242437
[ RS T1]
23843
PIE5A2
pti1ede
wagr 2y
LIy T
esa13
#2111
B51516
FLRLFL]
[.LET- 2 0]
#17534
PI6A5%
#4123
26455
2116
B51%L]
[ F1L1))
[ FaT 1]

az22210

|z22317
aia0
232154

p12664
#23207
822272

[LEXTLL]
ar2ee7

@2i¥iz

#2214

BEIs4d
PoIs46
LLFEES]

Q2554
auw2567

BRIETL
BE26ER
wopoed

-1

BpESY1 2
22032
LLSL 3]
BI%A4n

12
LA xS-31-
LALE RS
MBS 2%
040443
851516
Lk -31-1
aia114
n4z587
L LET 4 i
BITIRL
#4711
232103
wApdT 2
AS211T

AZ6455
46124
BA44SS
BA4I5R4
PI6a537
B23L2R
B5pL1Y
LERET S
A4 53
LT
B46525

2471524
fETH27
#4251
#6181
LLLHI L
LT R R
Bp4T411
P2 4400
wIeTs
H43111

¥32%1%
254514
a51124
a4T11?

#4854
#dT45S
47814
Bipdll
#5118%
226455
aipvee
#5117

o547
LFEEL]
PRz5 16

aRz5s6
B82%52

:LFERL]
RA256S

RACY1T 2T(18496)

#5213
Ba4534
pesAN?

AP L FL]
' EIINE)
042592
P42532
a43%]1
Bd1517
daTI
1527

B3Ny
853121
A47511

L%
Ridnld

853117
%3517
ATE4SS
@e3132
PI64YS
[ 3L
ETTY Y]
220120
210840

IV
CYFATF]

wdaSid
aatius
2521011
f%3442
piplB?
418480
aetea
[LAT-2 R
atert s
eALS 24

#2114
CELLEL]
BaL%2%
RI5123

204314
243526
AieS27
BEI454
Bit1ph
DA4455
847101
pRSAYLE

TCLARG)  A4=MAE=T7 18p16 PACE
BTATISTICS TYPECUT SUBROUTINE

JSBTTL

1#THLS ROUTINE TYPES QUT
THCONTAINTHG STATISTICS

FpS0SED 1M DIFFERENT SELECT

$*8MUL, AND #01¥ ROUTINE
yaFROM THE COUNTERS ADDC

I
;*CALLED BY:

JER
"
STATS: MOV Rd, =(3P)
MOV A5VECT, ¥
BEY ik
TYPE « BHOR)
JSH P, 108
14t MOY 1SVEC2.RE
BEQ ki)
TYPE rSHERZ
JER PC 109
k2 MOV FSYEC YRR
BEQ i
TIPE » BHDR
JSR FC, 1458
Ikt Moy [(5F)+,RA
RTS (=
s #INTERNAL SUSR FOp DATA
181 MO¥Y WiREY#,=(5F)
TYPOS
LBEITE L]
JBYTE [
T5T (RaY
REG 118
TYPE rSHT
BR 148
1i%: TYFE + SCRLF
RTS PL
j*DRTA VECTORSS
S5Y¥ECLr  .NORD
SYEC2: WORD
SYFCII WORD
rAHEADEPS, ETCE
SHTy LASCIZ €113
SCRLF:  JASCIZ «1%»<€id>
Aa=MAY-77 18116 PAGE

STATLSTICS TYPEOUT SURROUTINE

SHDPI: LASCIT €15%€123<12>
LASBCIT MHaswe STATIZYICS
LASCIT
LASCIT "ADDAEUR IHMSTRUC
LASCIT  "TDTAL ==-UVERF
LAECLE  "NUMBER TOTAL w»

sHOR2z LASCTI  «<153»<13»"MULTIPL
LASCIT  "TOTAL -~-=0VERF

ETATISTICS TYIPEOQUT

-1.]

SUBROUTINE

a4 NICELY FORMATTED REPORT
ON THE NUMBER QF DPERANDS
CASES FOR THE SADD, SSUB,
5, THE DATA ¥ALUES ARE TAKEM
Tr MULCI, AND DIVC?,

PC,STATS
JSAVE REGISTERS

(FIFST DATA LINE RODR YECTOR
SNONE 1F ZERO

IHEADER

TUATA LINHE

FSLCOND OATA LINE ADDR VECTIOR
(NONE [F ZERD

tHEADER

sBATA LINE

STHIRD DATA LINE ADDR VECTOR
INONE IF ZERO

THEROER

tDATA LINE

:RESI0RE REGISTERS
FEXIT

LIME TYREQUT

$MOVE KUMBER OR STACK, BUMP TO NERI
$TYPE oCTIAL

sMak & DIGITS

1SUPFRESS LEADING ZEROS
FBUMPED TO LAST YECTOR ?
s¥ES,; ONTO BEXT LINE
sTIFE R <HT>

jCONTINUE WITH THIS LINE
jTYPE A «CRMCLF>

tDONE

ADDCUﬁlDDC!:lDDCbrADDCTtIDDCﬂ'IDDC1rIDDC2’ﬁDDCJfﬁDDCi.B

MULE®, MULC 2, MULC Y, MULC 4, MULCS  MULC ha

DIVCR,DIYC3,0IvCH, DTvCS, DIVCE, DIVEL,DIVCZ, 8

PEHTY
peCR3<LF>

3]

ans" g5 22k

TIONS:"C1520)2>

LO%wws w=UNGEMFLUW=ws OF hxd 0P REd

ENKBLE  TOT&L A/ENABLE OfF Bed Dp Bxd

¥ INSTRUCTIUNZI®<I3>¢id>

LOW=as ==UHDERFLON==.

5EQ0 2RbY

SEW 2eTd

"[NOTE = ALL NUMBERS AHE UNSIGNED QCTAL INTEGEWS)"<15>e123<iZ»

op Amd

0r G=@

AP AND/DR=C152CL2>

NQ=eq
ar<idy

LZHIETRS
152412



FEU ADD/SUB/AMUL/DIY AANDOM EXER MACYLI1 ZT(104%)

DeFPOB P11 JasHAYe?T 17138

3448 922776 #5516 S4111% #5415
Jael B2Ide4 @SIvl) 832117 #46ld1
3442 BIIR1Y @5344D  A42457  B18546
3441 #23020 W46102 QU455 TS24
I4a4 9230326 PePIZ4 PIO114 02737
3445 #23024  94TIPS  P41101 042514
I446 223042  #T0011  A2P047 Q41240
1447 #2305 PIAAYS  @a%215 LEL)
1448 #2305% 315 P42012  A5I1114
3449 W2I062 042111 020195 AATILL
34359  @231279 @%z12) @53521 es21@d
3451 23876 B47%11  #S1516 P42
3457 923104 813

31453 m231a% 124 PS2117  B4ELAY
454 #23112  M2E4NL PIEASS @537
3485 @23120 pSL18%  Adples 033517
3456 @213126  BREASS  BO4455  D26455
3¢5 A2ILI4 PATIIY 942584 @4I1R7
3458 P2I142 p4ATS14 DIET2T  Bre45S
3459 823158 pIERL] 952546 43518
1468 23156 BO4327 241040 47105
3464 #23164 DES1T  pUdwld

3462 P231TR BS2316  Ad1115 m511el
3461 #3176 PS2811 BA3I117  BA6NeL
3464 §2I204 BSI44Y  PAIAST  esesis
346% 923212 PAG132  BB4505 847524
3e66 #21229 040524 @2e114 827927
I4bT w23226  #4TLRS 241191 242%14
I86E BIIIIA e20BLL Mlopda @638l
3469 P2I242 PHIAED  BIpedr 241044
1478 21258  #IIETS  BOSMS Hidd
3471 #2325¢8

FPU ADD/SUA/MUL DIV RANDON EXER MACY1Y
DOFPRE. P11 24-HaY=17 T30

a2

3473

3474 B2I256 M126Y]  @a1ITe
I4TE #TIER  B1263T7  ea3372
3476 $2I266 174237 pE2I62
3I8TT 423272 1TA3IAT  HAII64
3479 #2376 pRSTIT  BE1JE2
IATH P2IFA? 102085

ELLT

3481 822304 ©IZTIT @4QBIY  2A2)62
3462 M231312  BE189%

3441

344 BI3M4 poR4Bl

3485  P23316 1@E4A13

386 BZIITD PLIT4H  BPZITI
3467 P23324 A1IT4e BO2ITR
348 ©21330  pleRA2

3489

SHERI:

2T(18d6)

FPP TRAP CATCHER

+EBTTL:

FprILT:

L&z
251

A4=MAY=7T 1R318 PAGE 78 5EQ 2971
STATISTICS TYPEOUT SUBRDUTINE
LASCIZ  "HUMBER TOTAL W/EMABLE TQTAL W/ENABLE [ET RESE IS W]
JASCIL  «<133<1 2> "DIVIDE INSTRUCTIONSI®<13><12>
LASCIT “TOTAL  ==+O0VERFLOWwa- = NDERFLOW= = NUMER DENOM= <S>y 1>
LASCIZ  "NUMBER TOTAL W/EWABLE TOTAL W/ENABLE Amd LIRS EELS 2l
JEVEN sBACK TO AN EVEN BOUNDARY
#4=MAY-77 19118 PAGE T} S5EQ paT2
FPP TRAF CATCHER
NOY (5P)+, FPPOPC ;POP OLD BC FOR D13PLAY
nov (5914, FPPOPS ;POP OLD PS FOR DI1SPLAY
STFES  FPS ;GET FPS
STST FEC ;GET FEC/FEA
T5T FPS $ TEST ERROR BIT
BFL 1% ;OFF = NO ERROR BLT SET, BUT TRAFPEL
;04 - IT SHQULD BE ON A TRAP
BIT TEA0PAB, FPS ;TEST IMTEFRUPT ENARLE BIT
RNE is ;O = INTR DISABLED, BUT TRAPPED
sOFF « ABLE TU INTR, 50 1GNORE IT.
BR 8 : AND SEIP THE ERROR
ERROR 15 ;BIGHAL UNEXPECTED FPP TRAP
ROV FPPOP5, =[&P) JFUSH BPSW
HOY FPPOPC: ~L5P) $PUSH PC
ETL rCONTINUE, FRECOVER AT LAST TRAP ONLY



FPU ADD/SUB/KUL/DIY RAHDDA EXER MACY1L 2
DaFPDB,.P1) Ga=MAY-TT 17130

3492

3491

3492

3493

3494

1495

3498

34971

3498 923332 M9Ses

3499 A233134 12705 @N0a0
I5E9 IR peaedd

3531 #2327 P19%aE

I%py  @2IZAL BLITBRS POROT
1583 PRIATO pl2as

354 #2331%2 @1eldb

3%eS #231354 81824k

Iseb #3156 BLasse

1591 @231368 PLadds

1508 923362 PB5A4E

1589 23364 Mr66ME  BERRIG
518 @I137e  pi2ed)

3s11 M?I¥T? @p12Aa4

3512 923374 PLOREL  OYBALE
1513 923480 P11ded

3544 R2I497  B114D)

J5§5  p2Ide4 12740 @BAR0T
1516 P2i41@  BRSMYE

31517 #3412 pOGiBR

31518 @#2341¢ @P6LIEH

351% 923416 Pebiib

ISz@ #1328 eT12M

1871 A23477 @b

1532 #2344 @553

15231 Q23426 @bl4d1

3524 B23438  PUEBIE

1525 #23432 pEITeA 901257
1576 #IYIE pEISa)

3527 W23448  PoISLE

3578 PRIMZ  AEITRL 4TI
31529 e234de  PBS516

31539 P2Y4SE pElTIE @BOAUE
3531 B23454  RAIGRD

1532 923456 e8%501

35313 @346 SlPe23

ISAE @II462 SNAN 4

3535 #2464 9773

1536 B2I466  @RST26

3537 21479 B116@D

3538 923472 elisel

3153% #4740 Ri26a2

3540 PII4T6  p126M]

%4l P23980 BL26BY

1542 9235902 PI26DS

3543 923304 PRO2OT

1544

FPU ADD/5UB/MULSDTY RANDOM EXER MACY1L 2
pafeDd,F14 Ba=MAY=T7 )T:30

A225856 @EdL 4

235180
v21512
13516
821520
82352
8235319
L FELEL]
$23536

ni2sBd
1935737
190294
BI6G4E
[ IET R L]
MEdEE
allads
pEY134

PBZ40R

3593
IS
3593
1596
3597
1594
1599
kLY

PRGBAE
adpIdd
|- L1

T(ilews) @4-MAI=17 13118 PAGE 72

RAMDOM NUMBER GENERATOR

LSETTL RANDOM HUMBER GENEHATOR
;eCALLED BY Jsk PCrRANDL4 = TFOR D
T JHGRD ML,NT = [N L
HL]
H
1+ JSR PC.RANDLZ = FOR S
P LHORD  BleM2 = IM L
’i
FANDL4T MOV LEFRA N o] PSAVE RS
MOV 14,R5 ;4 WORDS AT EACH
BE HAND :
RANDL2: MOV RS, = (SP) 1SAYE RS
OV 12,P% ;2 WORDS AT EACH
RAND ¢ MOY Ed, (5P $5BYE REGLSTERS
HOY B3, =(5P) H
MOY HZ,=(5P) :
KDY Rl,=(5F) H
MOV RO,=L5F) H
CLR =L5P) ;EXTRR RECISTER
muYy 15(5P) /P ;GET PC FOR RETU
LI LR+, R +FIRST NUMBER DE
MDY {RAV+, R4 JSECOND WUMBEF D
BOY R, 161 37) +STORE NEW RETUR
HOV (RANRD ;R INIT1AL NUWB
WOV (ReI,RY 11 INITIAL HUMWB
153 HOY 1T R7 FSHIFT COUNT
CLR (5% sCLEAR LOB
H H a5L RA $SHIFT B¢ LEFT
ROL F1 :  AND ROTATE Ch
ROL LSP) ; AND ROTATE CR
506 B2,24 ;T SHIFTS
ADD (R1Y, (8P) TARD 1 TD MME +
ADC i ;PROPOGATE CARRY
A0 (R4 R SRDD 8 TO MAKE #
ADEL L5P) ; PROPOGATE CARRY
&0D P15 7 cRA ;ADD LOW CONSTAN
ABC 3] sPROFUGATE CARRY
ADC (5P} ;PROPOGATE CARNY
ADD re474al Rl sADD HIGH CONSTA
AbC [€.5:3] FPROPOGATE CAARY
ADD $AERBRE L 5P) DD HIGHEST CON
ADD (5P1,RE GREPRIME RE WITH
ADC Rl ; BPHOPOGRTE CARRY
L] £, (RIY+ $SAVE RO
MOV Rl (RAD+ $5AVE R
508 FSr15 ;LOOF FOR REQ"D
51 [5P)+ ;POP TEMP REG
HOY (5P1+.RA :
moy (5P)+, R ; AESTORE REGISTE
"oy (SR +.R2 1
MOV 18P+, A2 H
HO¥ (ERT+, R H
HOV (5P)+,RS H
RTS eC s RETURH
7(10a06) v4-MAY=?T 1RI18 PAGE 73

POLISH EXPRESSION HOUTINES
LSBTTL POLISH EXPRESSION ROUTINES

su"POLISH EXPRESSTON® ALGERRA 15 & STACK
j*THE EVALUATION OF ALGEBRAIC EXPRESSLON
raTHAT THE STACK (IN OUR CASE, wE WILL B
p#3YSTEM STALK
s#F IRST OUT BASIS, UF ALL OPERAMDE, AND

FH#ARLTHNETIC ROUTINES (SPECIFICALLY, OUR $ALD, $5U8, sMUL, AMND

y#3$01Y FOUTIMESY EXPECT TMEIR Tull QPERAN
7aELEMENTS ON THE STACK, AMND THEY LEAYE
$#TOP ELEKENWT ON THE STACK, REMOYING (PO
;#0OPERANDS IN THE pPROCESS, OTHEF ROUTIN
;S AGDING/REMOVING ELEMENTS TO/FROM THE 5§
;#THE TOP ELEMENT OFF, AND $PUSH, TO PUT
;#T0R. 1T 15 IMPORTANT IO NUTE THAT OPE
J#REFERENCE THE TOP TWG ELEMENTS 0K THE
F#INACCESSIRLE UNTIL QUTER ELEMENTS ARE
J#EXAMFLE, THE EAPRESEIDN

(5.4

P Ea ih ¢ B) # (C =D

]Q

y*COULE BE EVALUATED pY THE POLISH EXFRE
e

Hd $FUSH A ;OFPERAND A& ONTD

e SPUSH B sOPERAND B ONTO

1 §ADD sFORM A+li, SAVE

3. BPUSH ¢ ;OPERAND C ONTO

T EPUSH D OPERAND [ ONTO

i [ 2:110] ;FORM C=0 ON TOF
- $HOTE = THE TOP

I : (A+B) AND
e THUL ;FORM (R+B) » (C
e PPOPY E ;POP RESULT FROM

"

$#NOTE THAT OTHER PALISH
y#TH1G EXAMPLE, LW GEWERAL THERE IS MORE
j4CALCULATE A GIVEN EXPRESSION,

T+

;#THIS ROUTINE ENTERS Us INTO POLISH MODE
EFOLSH! JMF RIRS)+ sFNTER POLISH MO

:wpUsH OPFRRRD OR STACK FROM LOCATION SPECIFIED
$»IN CONTENTS OF NEXT wORD RFTER APITSH CaLL
14274 WORDS DEPERDING UPRCH F/D moDE

SPUSH: MDY [Re3+, RO (GLT PIR TO SOUR
1318 §FPS :
BEL L5 i
wov E{F@) 4+ 5P) 1PUSH DOUBLE OF
MOY +{RO),=(50) ;

161 MDY 2(RB) ;- (5F} ;BUSH FLUAT DN 3
oy (R@3,=C5P) :
JMF P(R4)+ :

;#p0OP OPERAND FROM STACK INTO LOCATION SPECIFIED
seIN CONTENWTS OF NEXT WORD AFTER BFOFX CALL

QUBLE FLOAT
GCATIONS W1

NUMBEKS
AMD K2

INGLE FLOAT
QgCATIONS N}

NUMBERS
AND N2

R

&T FTR
EST PTR

N RODRESS
EF

ER

RRY INTO Rl
REY INTD EXT

129
129
T

HT

S5TANT
HIGHEST CIGIT

NUMBER 0OF WORDS

K

ORIEMTED FROCEDURE FOR

5. By THIS, WE KEAN
£ USING THE STANDARD

113ING Re) I5 USED FOF THE STURAGE, ON & LAST IN=

RESVLTS. ALL THE

bs TO BE THE TOP TWO

THEIR RESULT &8 THE

PPING) THE INITIAL

ES ARE PRESENT FOR
TACK - SPOPX, TO TAKE
% NEW ELEMEWT ON THE

RATORS WILL AT MOST

STACK; THE OTHERS ARE

OPERATED UPON, FOR

55L0N)

STaCK
STACK
FUR LATER
STaCK
STACK

TWD OPERARES MRE WOW:
C=0]

0] Of TOP

ATACK INTO E

EXPRESSIONS ARE PGSS1BLE FOR COMPUTING

THAN ONE WAY TO

DE

CE

SThCK

TAZK

SEU RT3

SEQ w74



FPU ADD/SUB/MUL/DTY RANDOM EXER MACY11 27018964}

DGFPOB . PI1

3eg]
Jtaz
LK)
ELT-L]
Ieds
1686
asa?
ELT.1:]
3s09

FBU ADD/SUR/MUL/DTY RANDOM EXER MACYL1 27{120n}

623549
23542
#2144
823546
p21552
LFEERT]
923556
B21560

DoFFOE, P11

EL3E
511
3812
1613
1614
ELS ]
J616
31T
I61R
1619
LIS
16121
1622
1631
ELEE
Ie2s
1436
I627
1628
Iei9
EL3 1]
Je3L
3632
1631
Ib1e
31638
1536
1437
3838
1639
64
364l
is432
FLT1E
Ibed
I645
LTI
16T
F1L L]
138
1658
ISt
52
1653
LLLT
165G
EL1)
3657
E1.ET)
E1%. 3
LT
16861
IndZ
I6E}
Ibed
ELYE]

24=HAY¥=T7 17138

B17424
¥12622
pil62e
TASTIT ad40d
l1daga2
LIRS
w1622
POR204

Ba=MAY =TT 17132

Ae+HAY=17 LAL1E PAGE T4

POLISH EXPRESSION ROUTIWES

F#2/4 WORDRS CEPENDING UPON F/D MODE

$POPX: MOV
MO¥
WAy
TSTB
BFL
MY
NOY

is RTS

[RA)+, RO ;GET PTR TD DESTINATLON
(5B)+, (RR)+ 1POP FLOAT FROM STACK
(5P)+, (FA)s -
£12:41

1%

{SF1+,RdD
[P+, (REI+
Fi sEX1T POLI3H MODE

Hé=MAY=T77 [1A:18 PAGE 15

FLOATING PULINT SOFTWARE ROUTINES

+SBTTL FLORITHG FOIST SOFTWARE POUTINES

FOP DOUBLE FROM STACK

r#FLORTING PUOINT SOFTWARE ADL/SHMTHRACT ROUTINES

TH15 ROUTIMFE TRAKES THi TOP TwD ELEMEWTS ON THE S5TaCK

(LENGTH OF 2 OR 4 WARDS DEPERDING UPUN
F/0 WODE BLITT IN ¥FP3 15 A 0OR | RESPEC

RFPLACES THEW WITH THEL1R SUM/DIFFERENC
EXNAMPLE: EPUSH 3PUS
ADDRLQPERRNDY A) AD[R

BPUSH £PUS
ADDR{OFEHAND H} ADDR

$hDD $3U6

L Rari o AP0QP
ADORIRESILTY ADLP

RESTLTwh+B FE

NATE HOUTTNE IS5 CALLED THROWGH POLL1SH MO

ALL OFERATIONS RRE CAKRIED QUT TN DUGBLE
PRECISTIN M3DE, SINGLE PRECIS1OM UPER
EXTEMDER (YIa SCONY SUSROUTINE)Y wITH L
ZEANS, WND LATER TRUMCATED BACK TO0 S1IN
FROY THE NQUKLE PRECISION HFEULT,

STATUS wITS:?

THE Ny 7y ¥, RND C BITS OF 5FPs AWE S5k

% = 1 TF RESULT NEGATIVE (TE., RIiTI5 =
ELSE N x B

2 =1 TF RESULT ZeERU (TE, FAPUNENT =
FLSE % = &

¥ = 1 TF ARITHMETIC OVERFLOW OGCCURRED
FLSE ¥ £ ¢

C = a &LWAYS

ERRCR COWNDLITIONSY
1F AH ARITHMETIC OVFERFLOw COML[TION UL
wlLL HE SET TP ZERO 1F THE OVERFLOW KN
(BITR9} [S Z2ERU, 1F THIS BIT LS SET,
wWILL BE CORRECT, EXCEPT THE EXPONENT W
BY 4@d(R). ALSO, THE 5FF5 ERROR BLT |
§FEC WILL BE SET 70 18(R), AMD 3FEA wl
THE YALUBE IN IOCATIONM "EXPEE&*. TH EI
THE ¥=BIT (BIT#1) wilLL WE §KT,
1F AN ARITHMETIC UHDERFLOW CONDITION O
wlLL RE SET T0 ZEHO IF THE UNBERFLOW E
(BIT1R} I5 2ERD, 1F THIS BIT 15 SET,
WILL BE COPRECT, EXCEFT [HE EXPONENT W
BY 4BA{R), ALSO, THE WFPs EWRDR B1T I
SFEC WILL BE SET 70 17{A), AND §FEN wi
THE VALUE IN LOCATION "EXPFEA",

ALL RFEG1ATERS ARE PRESERYED UPON FNTRY,
EXIT, THE RQUTIMES ARE RE+ENTRANT_

HWHETHER THE
TIVELYY RND

E,

H

(OPEKAND 4]
H

LOPEHAND R)
%

{RESULT)
Sll.TzA-R

DF UOPERATORS,

[LFHGTHE4)
ANDS ARE
OW=0RDER
GLE PRECLSLON

T A5 FQLLOWEY
i

endiell,

CUYRS, THE RESULT
RELE BIT OF SFPS
THFEN THE RESULT

TLL BE UNDERBJASED
BITI%) willL HME SET.
L BE LOADEDR WITH
THER 1KR&TANCE.

CCUKS, THE RESULT
Napie oIT DF 5FF3
THEN THF. RESULT
ILL HE O¥ERBIASEL
B1Ti%1 WlLL KHF SET,
LL BE LOADED WITH

AND RESTOREDR UPUN

SE0 2275

SEQ pBTe



FRU ALDsSGB/MUL/DIV RANDOM EXER MACY1) 27(10¢6) B4=HAY-TT 1RI18 PAGE 76 SEQ eRl?y

DGFFLB,PY1 Va=MaAT=77 17338 FLOATING FUIINT SQFTWARE ROUTINES
k111 ] y*  ADAPTED FROM PQP=1y FORTRAN SDFTWARE
667 I Y DONMALD %ORTH, SEFTEMBER, 1975,
I6bE re
ELY 3
1678 $23967 BE2T16  1BQ208 $5081 ROD $12890A8, (5P] JCHANGE s1GH OF TGP ITEM
3871 P23%66  BA5IIT  QEDE26 ¥ADD: LNC aOCY ;CTRt TOTAL WUMBER OF ADD/SUB
34677 B2ITTT  B42737  pepdll  BA24@R RIC 417.%FP5 CLEAR STATUS BITS N E ¥ C
I&TY  B2IBER 165737 #9240 TETH EFFS s TEST NUDE
1674 PI3624  LRB4PI :L ¥ 27% s D=MEORE
I6Ts  p2I6@E  @BAaT31 B2T621 NEY FCLECONY sO=MODE; CONVERT 2 F OPDS N o
J6T6  @I16127 Pled4d 178 MoV R =(3F) H
17T 921614 #1BLds MOV K1, ~(5P) :
1678 W23616  Pto2db HO W R2,=(5P) ;SAVE ALL REGISTEAS
3IBTT @23628 P1RI4G Ll BRI, ={5P) 7
I6H) #II6IT  RIR44D Moy Hdy~(5P2 H
3661 B2ISI4 B1ESdL MOy R% . ={EP) :
1682 BTIG26  BBSA4E CLR ={5F) ;CLERR S51GNS
kA3 AZIGIA  PRNERY CLR R CLEAR EXPONENTS
JBE4 923612 @P5E85 CLR F5 X
168% B2ibi4 AAG6IED  BERRIG ASL 24L5P) sSHIFT DUT SIGH OF T0P 1TEM
3666 S21640 @IE166 GORB22 ROL 22L5F} H
18T @I3644  POHISE  2UBDID ROL 20(5P) H
JEER  P23658  PBGIEE  A2aple ROL 161&PY sSHIFT M1
36B9 Q21654 1560d4  BOeDLY B15H PTIEPY P ;GET EU
3698 @23esd  BRLRID BNE 3¢ s JUAR IF NON ZERD
69y 823662 @B5TI6 15T (5P}+ ;FLUSH SIGNE
3657 S23684 $I2756 27760 QO34 L3 & 1077630, 24(5P) ;B=A, Axg TOO 7
3691 #2IETYE  @RLASE REQ 3% ;¥ES, w0OTH ZERD
3694 P236TH WBS2IT  Hw2S32 37 ADOLCZ WO, CTR: Brd,Ase
159% EZiTEA  pBe11T B24TI2 Jup 38 s ONE
16%h p23784 VRELY6 Is: HOLB [§:1:3] sGET §1
3697 #23T@6  PALIGS Supwd4 ASL 1459 JSHIFT OUT S1GM OF 2ND ITEM
1696 823712 PA616H  POBEI2 ROL EFIR) 3
1699 ®I3TI6 PAG1eL  BUBR1P ROL P 3
17338 @23772 @Pdel66  PERRIE ROL 26(5P) sSHIFT A2
379y 823726 13465635 @Q@N2T RISE 27L5F1,R5 :GET E2
37197 823732 @e1e4d BNE 2% s JUHE IF WO& ZERD
3T @ZITI4 196816 ROHE [E15] RFCUNSTRUCT At
3784 923736 @dbdee  g0@Rl6 ROR L&(SPF) H
1195  P7I147  PUGEet BRBEIE ROK FL.18:18] i
ITRe  P?I1T40  PREEES @PRR22 ROR TELEP) :
1TRT 923752 @RLP6S  peRdld BOH Z4LEP H
3702 P2ITSE  PIehes  PRQRIE  BEpdln MY 16{5P1,26(5F) ;FIRST ARG TQ TOP OF STACK
3749 #23764 QiI6REE  AWAAZe  ARULIA MOV 2BLSFY,1Q(EF) H
I 623ITT2 BIE66E  QUOBI2  BAABI2 MDY 22(5P},32(50) H
ITLY ET4BBE  AI66E6 APE023  PRRADM Moy FALEPI 34 (3P H
1712 pI40RE  PASI26 TET (5P)+ sFLUSH S1GRS
3713 pddi@  #I2T76e ATTERD  DOQO24 B1T 197 TeAR, 24(5F) hew, B=y TOG P
AT14 24416 BBIePY BEL izs 1YES. BOTH ZERD
3115 @24020 #5237 pe253A THE A0ECY NGO, CTR:  Amd, Bre
3716 Q24224 @AB1IT  B24712 JME EL g BONE
1717 82423¢  @BS23T p22514 3243 INC AEOC Y ;CTR:  h=pe bB=e
1718 p24al4 92117 B24612 Jup 298 ;DONE, TRUE ZERD RESULT
1719 #74048  1RELER PREFERL 2% ROLB L{EP) ;GET 52
3720 924044 1172760 A0AABT @B2827 MOVE 11,27(50) ;TNSERT NGRMAL BIT
3721 EZ4MSZ 112766 @BE0GL @O0 MOVE 11,17(5P] : " - r

FPU MDD/SUB/MULZDLY RANDQM EXER MWACYI] 270IR@B)  Ba-MAE=1T 1M1 PAGE T7 BEQ Qgo78

DArFFCB, P11

kX Fa
3721
3724
111%
Iige
72T
3128
ERF L)
ara
1T
173172
N
3134
373%
3136
1737
T8
EXR L]
3742
1741
1142
3143
AT 44
3745
1746
1747
FREL]
3749
1158
3151
3152
I
1754
X1
3756
1157
1158
1759
17683
3761
"6l
36}
ITe4
1765
3766
1767
1748
1769
ime
ITI
1712
3113
37T
1775
2174
kb a

§I4PBR
[ FELLY]
PI4Rb 4
824272
924874
#4102
FEd184
BZ41V6
LrEARE)
[ FEIRE]
prdLiR
#4124
o24130
Ri4136
[ FEREL)
pI4152
nldten
#4162
Pi4lhd
LR RNl
RI4172
A2RLT4
*241 18
L rE ¥l
prIZRT
BIA2R4
0zdI86
a74710
a24212
aidile
#4216
w4278
r24232
824220
f2elie
L¥EFEL)
74249
'FEFAL]
L eyl
L1l
CrirEld
PZ4267
w4264
[ FE L1
24212
#7477
P42TE
[ FLET 1]
224302
[ FERIL]
#2436
*24312
LILEIT ]
pidlle
F4d30
PZ4324

162405
eIl
PlLEHDE
381111
ALESP2
[IETT.R]
wdd427
PEASAY
LA 1T
ALY
P1ELAZ
#lenad
L1210
16656
Blhboe
BLGELE
A2A71 4
[.EELT M)
178616
BAL4LT
254pl
ARI07
P53
[.1.ER Y1
AR5 182
passel
pES5HP
PRTAGL
[
05448
[ LIRS
EPidub
23703
[.CERD K]
A16622
MESEL
P16692
pLE6D)
aes13?
paasm
Be270%
LTREER
eusTar
PEET 4R
e227a%
aplil)
B1228}
pig1e2
p1a8ai
FASET 1)
(Ll k]
#a1366
BRs7I28
321
p2278%
[TELEE]

B4eMAY =77 17330

PORAZE
AQYR 19
poed i
Bdaéis

LCT-LITS
gPoole
PBA22
eperls
200V
089230
208232
BRRa24

adand

171707
ppplt
pageie
24pe12
PeBuwid
LIFERT]

113117

171760

2eeRzn

117775

aagals
2A8N7Y
pRRO2E
LI EFES

FLOATTNG BOIMT SOFTWARE ROUTINES

sl
BGT
HOY
MY
oV
MOY
BR
453 AL
Moy
HOW
LIRS
MOY
mov
MOV
Moy
MDY
EWAR
NEG
558 LWPB
BED
NEG
ADC
Ll
ARG
NEG

L1 3] CHP

ACD
BNE
T5T

1i8: CHP
BLE

R4, RS

46

26 (SP1, RO
18(SP), R
32{5P1,R2
ISP 4RI

56

RS, R4
16(SP) RS
2@{581,F1

224 8F1.R2
24(SEY R}
26(5P)y16(5P)
3581, 28 (8P
320SP)22C5F)
34{SPY . 24(5P)
(5P

RS
1L5P), (5P)

LGLSPY . RE
FQ(5P1.F1
22(EP) %2
24(5F1 4R
REDCH

b
#=8.:R5
126

1]

=(5P)
E=)h, RS
11%

B2,R3
Rl.R2

P&, Ri
L5P)« RI
*16.:RE

sRS=E2=El, RAZE!
;JUMP IF EZ*EL
FLEX

sH1283

rR2=C2

;RI=D2

:G0 CHECE SBIGNS
sR5=E2=E1. FAZE2,E22E1
sRBAl

HO e

R2xC1

sRA=

sEACHANGE BIGNS

;E1=EZ

$COMPARE SIGNS

FBAME, GO CHECK EXPONENT
tMEGATE OPERAND

iCHECK EXPONEWTS

1JUMP LF EL=E?

JANY POLNT IN SHIFTING?
s YRS

INO, ANSWER 15 OPERAND
;HITH LARGER EAPQNENT

e

jCTRE MO SHIFT

sCHEGE ¢ OF BITS TO SHIFT
¢ JUMp IF LESS THAN 1¢) WORD

'
$EXTEND S1GN

$IUMP TF LESS THAH L WOFD
ISMIFT A WORD AT A TIME
;

;

sUSE EXTENS1ON

;ADJUST EXPUMENT

$TRY MOAIN

$POP EATENSION

sSHIFT DONE

JJUMP IF LESS THAN 4 TO SWIFT
i



FPU ADD/SUB/MUL/DTY RANDOM EXER MACYI1 27(1996)
DUFFDE,

1778
1179
itae
3781
irez
383
3704
3783
378%
3787
T8
1789
1798
e
317192
31193
IT94
3795
3798
N
3798
ERL-L
LT
kELTY
kLT ¥}
ng]
ELLER)
IAB5
ELT. 1]
3ap’
EET1]
889
It
kL3N
kL
3813
Jeid
3913
3816
st
EL: RS
IB19
L]
3621
kL FF]
irl13
Ipd4
IRZS
jeze
3az
¥a28
18729
3839
383t
3832
3833

FPU ADD/SUB/MUL/DIVY RANDQM EXER

DOFPRE,P1Y DA=-YAY+T7 17238

FLEY]
3a3%
ELRL
I8IT
LT
ELEL
ELIT]
111
ez
1843
Inad
1045
3946
3647
LR )]
In49
3p5a
3a51
3p52
3as3
3ase
ELE11
EL)1-]
357
395%
3659
ELLT

Fi1

a24326
r2413g
*243%7
AZ4334
L FLER I
P243d0
4342
24144
#24346
BIZAISY
LY LF LY
w243%4
B24)156
[ FEELT]
w24162
824364
A24166
#24370
#2437%2
B24374
p24376
[ FERT ¥
| FLEY-11
pI4404
piedie
pradrd
BZd416
24422
[ FIL¥4)
[ FEE V.
B24432
[ FET R
[ FXRLY: ]
[ FET LT
Plédde
224432
aRasy
L reLE1]
Lri{ k1]
F¥LE1T)
[ r2L1¥]
'FALL-T]
w4466
24404
#24580
P2459E
#4519
#2451
B24522
w4530
#2453
[ rZ LTI
P23542
224544
nI4546
#2455

#4552
B24%54
LrE 111
PIASHD
FL R ¥
P24564
P245k6
324574
#24622
[ 217113
B2e610
[ YALTE]
LFL LY ¥
wZ463)
#2466
€24b42
RZ46 4G
#4057
B246%6
24660
YLl Y]
Fral- 11}
B4R
Q24672
#2676
224722
2ATPG
az4T1z2
914Tee
R24T22
D247
RN EL]
14736
ardtes
U14746
A2475
324752
BNEATSA
#247546
PiATED
PrATOA
RI4TTe
#4712
PEATTE
1215842

#25004
a15Me6
ai5e1a
FrLT 1
#5014
#5916
B25B70
P23032
»25024

Q4=MiY=7T [Tri@

Bl@2AiE
#LA546
L1030 1]
aT3Ie0%
312205
PTid16
ptezed
21p3a2
[ 18 2L
pTidZ6
atasal
d126d4
pRa4dT
se5726
pEbind
BAGBR]L
pobRBE
BR6Ag3
PR5ZB5
pa3TI2
as65P1
apIsag
[ L ET 18
L5000
A56602
pasSal
Hps 508
RoLEA])
5583
[ LT1 T T]
126616
#3102
aangl
#1435
pobL 2B
paseal
#EIDL
L1IT.T )]
A5 204
[ 1R L]
BR1435
185294
832737
ees5717
832737
apL4s4
5217
252737
p12737
p13737
150004
pREBZE
Aabade
BAGARL
dGERZ
LI}

[.TRET-F]
LELLT ]
er5591
passed
1@3apl
182824
pI2TIT
BesIT
pIRTIT
LIRS
LLEFENS
a5:737Y
a1z737
11137
dladén
0121856
AldE
CITELT
LLLERS]
VAST2h
pdadad
ans 137
B#ST26
L1211
AdSRHE
LT
aR%obe
¥i27be
[LLI1-2)
w5217
w5766
13m0}
BE2TIT
211685
12604
Bl2sad
pll2sal
ElZ268)
311638
LY AL 1]
125737
10u4gd
P12666
[ %1111
epRlis

paSTRY
LLELEE ]
[ CIRLE]
nas4pd
[-TEET-H
035500
#5580
[ L1}
LIl )

ABaA24

2aa22

2092

edanio
LT R

B9 1ped

ea9e2
BEI540
Ba1pep

BUES4A2
19pyaa
Addy1d
eB23Te

Sra082
OIS 40
LR

PUi542
120894
arpdin
BEZITL
aged24
eree2e
[-EEED]
ABYE A

232544

SppIe
PREHlo
aepele
PORRA2
17608

pEpad4
BABY2 4

LN ]

LLEERE
pUldpa

R ]
[-TL g

_Az4pe

pazdan

[LFEL
aazdgl
ga24pa

MACY1L

0Az492

BRIAaA

anzdan
AR24c7
ga24p4

NABB24

AB24PA

ea24up

139:
2 B

Ll 1]

bl

1h5y

2TCiavs)
FLOATING POTHT SOFTWARE ROUTINES

b1l 3]

kLT

345

335

2981

EER]

118

26%:

148:

24=HAY~-17 1R118% PAGE T8
FLOATING POINT SOFTWARE ROUTLWES

MOV
Moy
LI
ASHC
L1k
ASHC
MOY
BOY
MOY
ASHC
HOY
HOV
BR
*5T
ASR
ROR
ROH
ROR
NG
BLT
ADD
ADC
ADC
ADC
ADD
ADC
ApC
ARD
ADC
ADD
CMPR
BHE
BTT
BEQ
ASR
ROF
HQK
ROEP
INC
SWAB
BEQ
CLRR
BIS
TN
BIT
REQ
INC
Bl5
My
OV
BIEE
EOR
ROR

RGk
FOR

R4, {3E)
HS.=LSP)
R1sR4
RS, BB
R2,RS
(5P) R4
R2,R4
F5.R2
F1,PS
(SF)+, R4
P5.F3
(5P}, R4

R5
12%
Z4L5PY+R]

22(5P1+R2
31

RE
IWIEPI AL
Ra

16(5P) R
1{5P),{5M}
14

Ry FLAAH
kLd

firid

#9837, WFPS
AODCS

[ET 3T 20 1]
148

ANDCH
110A2a8, $FPS
118, 8FFC
EXFFEA,$FFR
TR

(SP)+

$SAVE EXP & SHIFT COUNT
H

L5AVE R1

ISHIFT HIGH ORDER
$8AVE RZ

JERIFT IT

?

:R? DOKE

ISET UP LOW ORDER
D0 LOw ORDER
TKESTORE EXP 10 R4

1POP EXTEWSION
tEHIFT RIGRT

COUNT LOOP

FORM S5UM

L L L

JCHECK FOR UNEQUAL SIGNS
sCLEAN UP SUSTRACK

TJUMR IF NO NORMAL 81T OVERFLOW

T

:INCREASE EXP

SMOVE EXF LEFT

3IUME IF ND OVERFIOW
tCLEAR DVERFLOWED pulTs
;EET ¥ RIT ON OVERFLOW
;TR OVERFLOW *
IOVERFLOW ENABLEL 7

iNQ, ZERG RESULT

:CTR: BYERFLNW, ENABLED
7VEs, SET ERHGF BIT
I5ET $FEC

TBET GFER

;INSERT HIGH ORDER FRACTION
{INSERT SIGN

“g=MAY=T? 1AI18 PAGE 719

ADC
ADC
ADC
ADC
RCS
BYC
RIS
ING
BLT
BEu
1N
BIS
MOY
HOV
NOY
HOY
MOy
Hay
BR

157

1kC
TST

CLK
CLR
CLR
BIT
BNE
BLS
TST
BFL
BLS
WOy
MDY
Moy
LIV
HOY
MOy
ADD
T5TE
RN
MY
MY
JME

I5T
BGT
BEU
NEG
ADC
DG
ADC
NEG
ADC

102, 8FFS
ADDCS

1B 1ERN, 4E RS
298

ADDCH
1109408, 5FPS
112,5FEC
EXPFEA,$FEA
R, 2413F}
H1,2605F)
A2, IBISF)
R3,32(5P)
EE]

(5P)+

i

NIDBCT

(SP)+
214(5P)
i6(5P)
IR(ER)
3I{5F}
1817600, 24 (6F)
17§

IR4, BFPS
ZA[5PY

19

4113, 3¥FS
(5EY+, RS
(SPY+, R4
(EP) 4. R)
(5F14,02
(5P R
(5SP1+,RE
8, , 5P

EFES

268
(5P)+,2[EF)
(SPI+.2(5P)
L1425 2

re

OYERFLOW OM RQUwD 7

;YES - SET ¥ RIT

SCTHL  OVERFLOR

$OYERFLOW ENABLED 2

iNO, ZEHO RESULT

3CTH:  OVERFLOW, ENABLED
:SET ERRUR RIT

;5T BFEC

rSET SFEA

;STORE EXP AND SIGN
;INSERT LOA QRDER FRACTION

:TLUSH Slum

:AND ZERO RESULT
:CTR? UNDEHFLOW
sFLUSH S51GN
;EEHD RESULT

ET 7 BLT IF EXPUNENT ZERU

1SET N BIT TF RESULT NEGATIVE

RESTORE REGISTERS

P )

;PUP SECOND ARGUMENT
;FOR D MODE?

;0 WODE

3F MODE ~ CUNVERT

H

FDONE

$CHECE HWIGH ORDER FRACTION RESULT
$IF + SIGW OK

sCHECK FOR 2ERD RESULT

$ABS VALUE

[P

AEQ PTG

SEQ AvEd



FRPY ADD/SUB/MULADIY

ARNDOM EXER RACYi1

27(1ABE)  B4=MAY=1T 18118 PAGE ¢ SEGQ @341

DREPDA,. P11 B4=MAY+IT (13280 FLOATING POINT SCFTWARE POUTINES
36%2 02%M76 @RS APC e :
IBS1  @2503Q0  wP5AR NEG By H
3892 @25232 303540 ADC R& ;
9T P2TRI4 PESAIR NEG R® E:
3894 @25A36 @E@3ln SHAR L5P) :EXCHANGE BIGRS
3695 @2%u49  S1RR2ZT  apedep 224 BIT RO, 14a¢ FCHECK NORMAL BIT
196 A25A44  BP1427 BEG 19% sJUME IF MONE
3067 #I5R46  PUS T4 T5T A4 :CHECK FUR UNDERFLOW
I8 BIS0SH pAI2RZ B8GT EL] ;
31999  @2%@52 #3717 ¢f2gee  BeI4RR BIT EABZEAR, STPS SUNDERFLOW = I5 1T EMABLED ?
1090 B25068 GB1TAL BEW 138 :HD, MAKE ZEWO RESULT
30941 e25262 988237 PAZSAY 1N AODC? jCTR1  UMDERTLOW
392 PISREG  #R5S2DT7  @@iSde NG AIDCE JC1R]  UNDERFLOW, ENABLED
3967 e@ISeTl a%2737  1peewd QdRidda BiS [RTLELETY 183 35T ERROR BIT
a%e4  $215182  B12737  Qugall  epldoe? Moy 012, 6FEC t5ET $FFRC
3985 BI5196 @13737 202376  Pazean MOy EXPFEN, $FER :5LT $FER
I9p6  SIS11%  pRdIBd SwhE [T} FMOYE EXP LEFT
3987 BISLLE  K9Seed LLRE Ré ;CLEAR WHERE FRACTION wilL GO
3928 823122 @217 B24536 Jup L&8 ;ASSEMBLE NUMBER
909 #5124 @953 19%: DEC Re sDECRENSE EXP
3912 M2SL26  PRL3R3 ASL L3} sDDUBLE FRACTION
3931 82513 peeial ROL R2 5
391z @512 ePE1DL ROL R :
1913 925114 pUGIER ROL R ;
1514 WISLI6  pUaTea BF 128 :
3915 BI5143 162724 Q0duie 2183 suR 18.,H4 sREDUCE EXF
1916 935144 @e5IM TST F1 ;
A917  @iS146  BOLEZS BNE 248 jJurp IF ONLY RAad
ISE PISISH 162724 pARA2A 5B H1b, R4 H
1919 E25154 912231 MOV R2, P ;
3928  W25156 peie12 BHE 258 ;JUMP IF k2 WON ZERD
1971 @25ley 162734 povell 5UB HlE.rP4 H
1932 @I%164  pRSTR} TST R3 :
3923 @251e6  wR142] BFL 13 ;ANSWER IS ZERD
3924 BISLTR 1%@)01L [3E7:] R3,F1 :MOVE BYTES TO Ra,RY
3925 @AI5172  peallt SWAR LH 3
3926 935174 pandg? SWME R2 :
3927 825176 1%@33@ BISR LEP ;
31928 #3220 @RYAR) CLR F3 ;HAKE ALL QTHERS ZERQ
1979 p25202 peeMib BR 128 160 HORMALIZE
3930 #5234 B1a3p2 2583 nov R3,R2 :
3931 925286 eRSER) CLR R3 i
39317 @2521p  AReldL 458 SWAR 31 $MGYE LEFT
1923 #25212 1%8iew BISE RlaR& i
1934 #25714 103094 CLRE Ry :
31935  gidle  pRQIAY SWRE RZ !
3936 @25222 158241 BISR Rr2,F1 7
3937 B2S222 | 0%Md1 CLRE R :
1930 $252124 @ddipl SWAR ] :
3939 @2%226 L9162 6138 R3,R2 :
3943 925230 145081 CLRB R} H
1941 #25232 ORIB2 ap 224 :
3942 PIS234  PASMLE i18: CLR (58 ;SET FOSITIVE
3943 925296 @usdo4 CLR R4 3
J944 925244 @PR13T  A24%35 JNP 164 i
3945 ;#END OF ADD/SUR
FPU AGD/SUB/MUL/DIY RAHOOM EXER MACYLL 27(1986) P4=MAY-T77 1A3§8 FAGEL 81 SEL
DQFPOA, P Ba~MAY=7T 17:38 FLOKTING $OINT SOFTWARE ROUTINES
31945 :4FLOATING POTHT SOFTWARE MULTIPLY HOUTINE
304y e
FLITS s% TH1S ROUTINE TAKES THE TOP ThO ELEMENTS 0N THE STACK
1949 i [LENGTH GF 2 DR 4 WORDS DEPENDING UPRGH WHETHER THE
J958 . F/D MOPE BIt7 IN BFPS [5 @ UH J RESPECTIVELY} AND
3951 I PEPLACES THEM WITH THEIR PRODUCT,
3952 .
1953 1% ENAMPLE! §PUSEH
1954 e ADDR(OPERANI &)
195% i §PUSH
1956 11 ADDR(NPERAND 8)
3947 H sMuL
3958 e $POPX
1939 I ARDR{RESULT)
3968 I RESULT=A2R
I9&1 L
1987 t®# MNOTE FOUTINE 15 CALLER THROUGH PDLISH MOOE OPERATORS,
1663 e
3964 ;e ALL UPERATIONS WFE CARRIED OUT IN DOUMLE (LERGTH=4)
3965 t= PRECISION MOBDF. SIWGLE PRECLSION QPERANDS ARE
3966 e EXTENDED (VIA SCONV SUBROUTINE) WITH LOW=ORDER
1957 e ZEHOS, AWND LATER TRUNCATED BACK TO SINGLE PRECISION
kT I FPOM THE DOUBLE PRECISION RESULT.
3969 i
w7e 1+ STATUS R1TS:
1971 L THE N, 2, ¥, AND € BITS QF $FP5S ARE SET AS FOLLORS:
3972 I W =1 1f RESULT NEGATIYE (IE, BITIS = 11,
1973 I ELSE H = B
394 e Z « 1 TF RESULT ZERD (1E, EXPUMENT = @ap(d)lr
39T e ELSE & = @
1976 e ¥ e 1 IF RRITHMETIC OVRERFLOW OCCURRED.
3917 12 ELSE ¥ = @
14718 2] C = 8 ALWAYS
3979 ™
3982 1+ ERROR CONDITIONS)
1981 I [F Ak ARITHMETIC OVERFLOW COMPLTION QCCURS, THE RESULT
3982 ). wlil BE SET TO ZTERO IF THE OVERFLOW ENABLE BIT OF §FRS
ELEE] e (BIT¢%) 18 2ERG, IF THIS BIT 15 SET, THEM THE RESULT
1904 e WILL BE CORRECT, EXCEPT THE EXPONENT WILL BF UNDERAIASED
1545 12 BY 48@(R), ALSO0, THE #FP5 ERROR BIT (BIT15) WILL BE SET,
IGEE It $TEC WILL BE SET TD 18(B), AND $FEA WILL BE LOADED WITH
159817 I THE YALUE IN LOCATIOM =EXPFFA", 1IN EITHER INSTANCE,
398R 3. THE ¥~BTT {RIT#4} WILL BE SET,
3989 L IF AW ARITHMETIC UNDERFLOW CONDITION OCCURS, THE RESULT
31950 1. WILL BE SET TG ZERD IF THE UMDERFLOW EWABLE BIT OF 3FPRS
1991 . {BITi8) I$ 2ERO, 1IF TWIS RAIT IS SET, THEN THE RESULT
3992 ' WiLL PE CORRECT, EXCEPT THE EXPONENT WILL BE DYERBIASED
3993 1. 81 499{4), AL30, THE eFP5 EHRDR BIT (BIT!5) WILL Be SET,
1954 I WFEC MILL BE SET TD |2(8), AND $FEA WILL BE LOADED WITH
1945 I THE ¥ALUE IN LOCATION "EAPFEA",
1945 T
1997 ;#  ALL FEGISTERS ARE PRESERVED UFPON EKTRY, AND RESTORED UBGH
1998 Tu EXIT, THE ROUTINES ARE RE-ENTRANT,
3999 te .
4ed¢ 1% AGAPTED FROM PDP=11 FORTRAN BOFTWARE

'L BY DONALD NORTH, SEPTEMBER, 1975,

Ll



TPU ADD/SUB/MUL/DIY RANDOM EXREE MACY1t IT(1Ad6)

DGFPOB.PIL

102
4983
4964
1005
18856
1207
4208
1003
to1a
11
012
4011
4014
215
4816
017
and
1019
4222
4011
072
223
42724
4825
4226
227
4026
1229
4230
[TIT
(LAY
4032
4934
493%
4216
0237
[TIT]
839
[T.IT
£041
a2
943
LI
1845
4B45
047
4048
4049
405¢
51
4252
4853
4754
485%
4256
4257

FPU ADD/SUBR/MUL/DLY RANDOM EXEF MACYL) iT(1096)

TOFPDE.E11Y We=MhY=T] 17139

LLET]
42859
4R
L1l
4052
4963
42c4
1865
4066
4neT
$OER
4069
a1a
P71
4e72
4973
al4
4873
4pts
4277
487a@
481%
L3111 ]
LT L)
40802
AP83
e
LL.LES
4p8é
4287
4088
40BS
4690
4991
1992
48%1
4894
489%
4NSe
1297
4298
LU L
4108
Al
4101
4191
4194
4185
HBE
4107
‘1@l
4199
4118
4111
4111
4113

B25244
[ FaFil
N25156
$i%262
[“ra¥il]
2511
B25272
A25274
#2577
225108
az5392
e25 3104
Bisde
PESMIZ
LYEEIR ]
A251z0
w25322
#2533
n253312
p2E33E
PI53de
JT53I50
B15336
Bi% 162
BF537d
AI53T4
#5482
P4
BT
25411
BES41L
B34249
BI54324
Ax543p
#15432
Bi5434
$2543b
25440
LX) Y]
825444
25452
B254%6
815468
BE5464
B5478
3174
54746
wissei
B75504
#5510
#2551 4
#5529
#5524
Lkl

mi5532
22%534
AI5542
ni5542
#255146
P255%2
B255%6
P25%5632
Lra 11
w25570
23572
ni5574
P25576
FEELY-1]
[ ¥FELTr
L3171
WISEQE
5614
25612
25614
#5616
256322
w25674
L rELEL]
P25616
#2564
#5641
W256%2
22566
a1 3 1
WI56T
AFILTH
pR56y
P25 T4
azsrie
13716
ar1sTie
#7574
pI5T32
w2574
#25746
wzsrse
PISTSL
nETS
Azs 786
pi5T6A
25762
P2376A
#2540
#2317
25772
25174
n25176
[Fi12:0°0
Lr{11.r]
PIE2DA

Ba=MEY=77 17:)0

25237
ed4z33l
185737
182492
a4t
P1oA4s
Pididh
H1@246
BiA346
PLR44E
212546
BAGIGE
BAE136
IS 46
1ibbl6
#0136
116666
BOE2H1
AeoB6E
116466
[EIET 1
116666
L LIET ]
116666
- LELLY
105966
paGIEh
2u5568
185766
paL1das
927620
Bes237?
280137
.l
pasael
[.LEL1
sE5003
L LET]
.LITLTY
#2774
PIRG24
Pl 4pd
@a4ATIT
M2ZT1E
[ 31-1F B
pR1d@3
apsTee
POLIAE
BR4ATIY
po4TIT
12116
BPléb34
Bd1PBAn
PAST66

gd10yg3
#5106
[ERRT-¥3
Be1T3IT
ALY T.1]
#L2T16
@as13l
PPATAT
BaEsT2e
LLFLT-X]
26301
[.LEBY-F)
pdslel
pReLaR
183443
ddbiad
[.YI 3L ¥
paclal
#0610
285184
162734
[ LEL: ]
Bps23?
a3I2TIT
221517
#5237
#5217
[ I¥IEX
pATY?
pEaeyT
BI2TB4
Bo2824
as27Iv
pas237
2i121M1
pAL4ET
pAS237
B52737
B12737
p1L3T3T
135893
1527293
LELELE]
135082
152182
pd@Ia2
THEBYY
152081
pdRIAL
195098
158492
pe3ide
BEEP 26
poGARY
onsP0k
ool

292554
segnld
BP2498

B276%2

peBRL4

aaga2l
angeia

eopela
ELrEVES
#ABP22
B@B625
peRR2 3
BaRA27?
BRRPIR
200826
[-1-L IR
200002
LTI}

02552
@Z6 10

pepdig
Bepaln
papve4@

B163120
guan2d
aegeih

aandd

B2e3ls
R26232
pRBEIP
:BLLEL]

[T LEL

BIGU4D

026277
[LLLE ]
L
826272
A26228

paa2op

eu2Shd
puzode

292562
188008
agasi
BU2376

pERITT

aeapaz
025454
adiaen

eB2536
13280
B3dR1e
ee237E

02404

AP L

BERN2R
[-Jo] Tk ]

Baeaze

a3l tpd

Pa2epd
gagesz
.1V AL

pazden
LR LT
b2 daa

B4R
faa24ng

ML

1582

28t

451

355

(23]

FLUATIHf

T
Bt

953

ip6:

11852

AL~MAY-77 1R:I18 PARGE B2
FLORTING PQINT SOFTWARE ROUTINES

1%

INC
RIC
T5TR
BNI
JER
MOV
MDY
HOY
HOV
MOV
HOY
ASL
FOL
CLw
HOVE
BER
MOVE
SFC
ROP
HOVE
SWAB
Ma¥pE
SHAR
MOYH
SWAR
CLRE
ASL
ADC
TSTR
BNE
CMP
INC
JHP
CLR
CLF
CLy
CLE

ROW
noy
MOY
bEQ
JSR
nO¥
MY
BKE

BED
JEH
JER
MOV
MO ¥
BNE
T&T

MULLH
17, 5FPS
sFPS

R3]

PC, $CONY
RA, = (59)
Rl ,=t&P)
R2,~{5F)
k1,=(5F}
R4, =(5P)
HS, = 5PY
14(5P)
~(5P)
={5P)
21(5P) s (5F)

45
2B(5PY, 25 (5F)

aLs™
23(5P1, 20(5P)
22(8M
2518P1,12(sF)
24(3PY
2TLEP1.2413P)
26(5F}

ZE[SF)

IpISPY

2(5P)

IL(5FY

23
(5P)+,(3P)+
MULC L

3

ra

R1

Rz

K3

RS

ISP
16, =[3P}
eI 3T
45

PCe 321
Mb.r (5P)
IGISPIsFL
58

[T.18.14]

65

°C, 114
PC, 328
16, (5P)
BA[5P) R4
15

3 (5P)

;CTR: TOTAL NUMBER My

JCLEAR STATUS HITS N'Z ¥V C
$TEST NODE

;D=MODE

;F=MODE: CONVERT 2'F'OPDS 7O ©

-

SAVE ALL REGISTERS

AR

n

:5HIFT NULTIPLICANG
sKEEP S1GM

jCLEAR EXPUNENT

sFEER MULTIPLICAND Exp
;ANSWEH ZERO

$SHIFT FRACTiON LEFT
PINSERT NORMAL RJT,

P —

FEXTRA BLTS
$SHIFT HIGH MULTIPLIER
;PRODUCT SIGH

FOUMP TF NOS LERD
JFLUSH S1GN AND EXFQNENT
JCTHE  AZ@ AMDBR Bz

H
:CLEAP PRODUET

-

H
;CLEAR C BIT AVERFLOW CATCHER
$5IGN 15 o

sITERATY oM COMINT

;GET LOWKET JADER MULTIPLIER
sJUME LF NO BITS dEKE

sRESTORE [COUNT
:GET NEXT LOWEST PRACTIOM
INOKK TO 0N

180 PRODUCT YET

OKE BIT FULL PRECISICH

EXT 70 HIGHEST OHOER FRACTION

g as w v

@aaMpAy=7T 1Art8 PAGE 83

POINT SOFTMARE ROUTINES

AHE
ST
BEW
JSR
oY
MO¥
JSP
JSE
TST
ADD
ASL
ROL
RAL
ROL
BCS
ASL
ROL
KOk
HOL
DEC
SUb
BOT
HTy
BT
BEQ
INC
BIS
MDY
Moy
BR
CHp
BGE
BIS
INC
BLT
BEQ
INC
BIS
Moy
HOY
CLRB
BISH
SHAR
CLRA
815B
BWAB
CLRB
BESB
SWHAR
CLRE
BISK
SWhE
ROR

HOR
FOR

78
1ALSPY
Bs

PC, 338
37(5P) R4
BT, (5P)
PC. 328
PC, 338
{5F}+
{5P1+.F4
R3

R2

Fi

Ré

12ae,Re

HULC4
HR2eeY,5FPS
12%

WULCS
11808A0, §FPS
12, 6FEC
EXFFEA, $TER
116

1ITT e R4

118

¥02,EFP5
MILCZ

18 1and, $TES
128

MULCY
HioRepeSFPS
1@, §FEC
EXFFERrSFER

¥
H
H
i

$GET MIGH ORDER BITS
1SEYEN OF TREM

;

yMORMAL BIT

SFLUSH ITERNTION COUNT
;ADD FXP

LSHIET QUT NORMAL BIT

HORMAL BIT FOUND

[ L

sHAYE 1T

FADJUST EXP

$REMOVE 8IAS FRODM EXP
tBR LF %0 UNDERFLOW
$CTR:  UNDERFLOW
SUNDERFLOW = 15 IT ENABLED %
1ND, MAKE ZERC RESULT
jCTRy  UNDERFLOW, EMARLEL
+SET ERRUR BIT

;SET SFEC

1 SET sFER

;CONTINUE

$CHECK FOR OVERFLOW

1RH 1F NO OVERFLGW

3SET ¥ B1T DN CVWERFLUW
sCTR: UVERFLOW
;OYERFLOW EMABLED 2

N0, ZERD RESULY

$CTR: OVERFLOW, ENABLED
:SET ERROQF BIT

;SET sFEC

FSET $FEA

¥
$SHIFT FRACTION RIGHT

A e M

JGET PRODUCT SIGK
{PUT TN RESULT

SEQ pegl

SEU v@o4



FFU ADR/SUB/MOLsDIY RANDOM EXER MACYLY

DRFFDB, P11

4114
4115
1116
4117
1118
19
4134
4171
4132
1123
4124
412%
4126
41127
4138
4129
4139
41131
41132
4133
41134
41158
4134
4117
4138
4139
4140
d14]
Hal
143
44
414%
41 46
147
4148
149
4152
4151
4152
4153
4154
4155
L3131
1157
41%4
L1583
4162
4141
162
4163
4164
41465
4164
4157
4168
416%

P26HRG
L LT
Pp26P12
erad1e
#26¥16
B2ER20
P26232
[ LT FE
B26932
[-F1 1K1
FFiTIY]
BIBI4E
[ FLT-LF
Bibdba
BZ6R6G
o374
BzbaTe
LFLAN T
w6122
[ F{3N 11
[ F1 98-
P61
#26164
#26119
B26124
876132
Wiblle
316 4¢
26146
026152
PIL1%4
["k13 1 ¥
[ FLN0Y)
[ F1-392:
#6178
[ r1.3 RN
[ FLIINE)
Ji6170
26202
16286
[ FLFFT]
win2id
wibize

0263222
PIE224
a26326
8762337
$IHIT4
wiblle
diblew
wibdg
26146
WZ6i5d
8263252
B263%4

[-LLY I3
BRSSP
FaAS%a2
Passpl
[ LERT-2
123401
182032
851737
L.LEFER]
Bi2T3v
poLaLs
wo5237
ps2T3T
anrn
B13T2T
paBARS
[:L.LA 1]
[ LELL-L)
paYYRL
5282
BpSeRy
[30.I1L]
r1a166
3azee
[ IET 1
aiztes
pAledld
a52T317
PasTES
149823
p32711]
pi260%
FAFLT1)
Bl260}
P68l
BpL26B1
it 1)
P67 0k
185737
148424
pllbte
w1i666
pealis

a6
193223
a56683
#as%a2
85501
pESEA
Be55a5
Anbod
LT
405500
aa%5as
FLTTYH

FEU ADPD/SUB/NULSDIY RA
DRFFDB,F11

4170
417
4172
(355
T4
4175
176
A7
4179
1119
4180
4141
142
183
4104
4185
41056
4107
4108
4189
4192
4191
#192
41193
4194
419%
4196
4197
1198

LyLYLT]
826262
826264
B16373
#2627
$ivilg
826276
B26 320
926307
B384
8261318
A26312
P2a314
92637
PZE32Z
#26374
E263390
PR X
26334
P64
rinde;
CYLELT]
NI6T46
LECRET
a761%2
226354
LFOT
P26382

Bg=-MLY=T

S05%23
#8554
62D
ARTEAN
SBLIAT
apsPge
BAGRGL
Pdbap?
[ ELT-LE]
A5 166
BBI344
PpRA2BT
Ba5s 366
pIa2@4
183087
[2-1.1.3:38
BAST A
PASSAS
PEEERD
BI55AT
BASIAS
LELTE
pébaal
[.LLTF I
YR ]
[ 1+ B111
aa33sT
|.CENFI A

Ga=NAY=27 37130

L
BR155e
adidna

202558
13002
adgdip
BO23ITE

fepe24
40enlE
aAdaN I
¢agniz
aTTEAD

Joaeed
aaBnd 4

Ll

PORDLA
LR

PEPUBY
BEPOBY

pEania

doBdia

(L]

NDOM FAER MACY1L 27(1PAP§]

T 1713

L L]

LT

HApAR2

REPB2E

¥adelda

plaRd2

Ba2eon

232405

LEFITES
BAZAn2
CLFATLY

aratze

PAZ PR

BBIILS

2701884} 4=MAY-TT 1Ht18 FAGE 84
FLOATING POINT SOFTWARE ROUTINES
ROR R
Ang R}
ADC R
ADC 1
ADC e
BCS 168
ave 135
16k H15 M2, EFP5
INC MULC 2
81T 1801020, EFP5
BEQ EH
INC MyLC]
B1S LR8P0, BFPS
WOV PLlu.$FEC
MOV FAPFEA, 4FFL
&R 138
1203 5T (S5P)+
AT CLR Ri
CLR RA
CLE B2
CLR RI
1382 NOY Re, 14(5F)
HOY P, 26(SP)
LId Az, 30(50)
MOV R3,32(50)
BIT 21 Teab, 24 (5P)
BNF 179
BIS $04,37PE
1741 T5T FALERY
EPL 1]
BIS 118,3FP5
196 MOV 18P} +,RS
Mo¥ (5P}+, K4
MOY L5PY+, A1
HO¥ [5PT+, H2
MO¥ (3P}+, H1
Moy (5P)+,RP
atD 16, 5P
TSTH sFFS
BMI 145
HOW (5P)+,21{50)
KOV (SP)+, 28R
145 JHP LI4: 2323
EFLE SR R
BCC 145
EELH ADD 312(8P)1,R]
ADC n2
a0C L}
ADC R
ADC RS
ALD (5P, A2
104 Rl
ROC RA
anC RS
ADD 26{EP14R)
24=MAY=TT 1RI14 FAGE

ROUNR RESULT

OVERFLOW ON ROUND 7

e s e e

;¥ES = SEY V BIT
;CTh:  OVERFLOW
JOVERFLOW ENABLEDR ?

WG, ZERD RESULT
;CTEI  OVERELOW, LNABLED
$SET ERROR BIT

;SET &FEC

$SET $FEN

sCONTTHUE

;FLUSH SIGH
SCLEAP RESULT
¥

STUFF RESULT

SET ¥ 8IT IF EXPONENT ZERC

SET N BIT IF RESULT WEGATIVE

RESTCRE REGISTERS

A mE o me Er e MR R SR A R R M R4 T Rp

;CLEAP SECOND DPERAND QFF STACK
1F OR D MOBGE

;D=MODE

;F HODE = CORVERE

1
# RETURN
;TEST NEXT MULTIpPLIER B1Y

;JUMP IF ZERD
;ADD W MULTIPLICAND

SAVE OVERFLOW

L L

a5 Skl

FLOATING POINT SOFTWARE ROOTINES

ADC 1]
ADE
ADD HA(5P) 0O
Apc LE]
L1 3 ABR #5
ROK ke
ROR Kl
ROR R2
ROR F3
IEC 205F}
BGT i2s
RT& FC
s DEC FE%-13]
8% ASH R4
BCC i5s
ADD 26(5P )R]
ARC R
ANC RS
ADD 24(5F), R
L1 RS
k11 B ASF 1]
ROR Rra
ROR 3]
ROF Ri
ROR R3
DEC Z(5F)
BGT Ink

RTS PC
J#END OF MUL

RECOVER OVEERFLOW TF ANY
SHIFT PRODUCT

L I Ve

$COUNT Looe
JAGAIN

sRETURN

JONLY 15 BITS THIS PASS

saTEST NEXT MULTIPLIER BIT

s JUME 1F ZERD

JUSE ONLY HIGH OHUER MULTLRLICAND

RECOVER ANY OVERFLOW

T LTS

FCOUNT LOOP

FRETURN

SEQ #2ed

L1



FPU ADD/SUB/WUL/DIV RANDOM EXER MACYIL1 27{14@5)} d4~MAY=77 1Af1k PAGE 86 SEq o877

DGFPER P11 B4eMifal] 1753e FLOATTHG FOTNT SOFTWARE ROUTINES
A19% J+FLOATING POINT SOFTWAHE DIVIDE ROUTINE
4200
429§ THLS ROUTIHE TAKES THE TQP TWO ELEMENTS ON THE STACK
4782 (LENGTH OF 2 OR 4 WORDS DEPEMDING UPQON WHETHER THE
4243 F/D MODE RIT7 IN 4FPS IS5 @ OR L RESPECTIVELY) AND
a4 REPLACES THEW W1TH THEIR QUOTIENT.
4285
4206 EXMAMPLEL IPUSH
4297 ADDR{DFERARD &)
42¢8 §PUSH
4208 AODR(OFPERAND B)
4218 EDIV
4211 EPOEPX
1312 ADDR{RESULT}
4213 RESULTz AR
Lk
4215 WOTE RQUTINE IS CALLED THROUGH PGL{SH MODE OPERATORS.
42156
4217 ALL UPERATIONS ARE CARERIED OUT IN DOUELE (LENGTH=4)
4218 PRECIS10N WODE, SINGLE PREC1S81am OQFERANDS WNRE
4219 EATENDED (¥IA SCONY SUBROUTINE) WITH LOW-ORDER
4338 ZEROS,; AMD LATER TRUNCATED BACK TG SINGLE PRECLISION
LY )] FROM THE QUCUBLE PRECISION RESULT.
4222
4721 STATUS BITS?
224 THE N, 2; ¥. MWD C 8ITS OF 4FF5 ARE SET A3 FOLLOWS:
4225 H 2 1 TF RESULT WEGATIVE (IE, BIT15 = 1),
4226 FLSE N x«
4227 2 =1 IF RESULT ZERG (IE, TXPONENT = #a4{al}),
4224 ELEE Z = @
4229 ¥ r 1 TF ARITHHETIC OVERFLOW OCCURRED,
4232 ELSE V¥V = @
4231 C xz & BMLWAYS
4232
4233 ERROR COND)TIONSS
4134 1f AW ARITHMETIC OVERFLOW CONDITIOK OCCURS, THE RESOLT
423% WILL BE 5ET T ZERO IF THE OVERFLOW ENABLE BI1T OF SFFS
4236 (B1T@9) I8 ZERQ, IF THIS BIT IS SET, THEN THE RESULT
4237 wlLL BE CORRECT, EXCEFT THE EXPONENT WILL BE HNBERB1ASED
4238 8Y 488(A). AL50, THE &FP5 ERROR BIT [BIT1S) WILL BE 5ET,
423% §FEC WILL BE SET T0 J@{@): AND SFEX WILL PE LOADED WITH
4240 THE VALUE I+ LDCATION "EXPFEA", IN ELTHER TNSTANCE,
4241 THE v=BIT (RAITOL) WILL BE BET,
a2 IF AN ARITHMETIC LUNDERFLOW CONDTITION DCCURS, THE RESULT
4243 WILL BE SFT TO ZERD IF TWE UNDERFLOW ENABLE BIT OF pEFS
444 {E1T1IA) IS ZERD, IF TH1S BIT IS SET, TREW THE RESULT
4245 wlLi BE CORPECT, EXCEPT THE EXPONENT WILL BE OVERB1ASED
4746 BY 4@dig?, ALSO, THE §FP5 ERROR BIT (BIT15) WlLL BE SET,
4247 $FLC WILL BE SET TO 12(f), AND 3FEA W1LL BE LOADED WITH
4248 THE VALNE 1K LOCATION ®*EXPFEA",
41249 1F RIVISION 8y ZERG IS ATTEMPTEDR (EG, EXFONERY OF
4253 PENOMINATOR OPERAND IS ZERO), THE RESULT LEFT ©H THE
4751 S5TACY WILL BE THE KUMERATOR, WITH THE COMDITION CODES SET
4752 ACCORDINGLY, THE SFPS ERROR BI1T WILL BE SET, #FEC WILL BE
4753 SET TO A4(R), AMD SFEXA WILL BE SET TO THF VaALUE CONTAIMED
4254 IN THE LOCATION MEXPFEA®,

FPU ADO/SUB/MYUL/DIY RANDOW EXER MACYLL 2T{1#@s) M4+MPAY=77 1ACIR PAGE BT

DOFPDE,. P11 BA=-MAY=T? 173530 FLOATING POINT SGFTWARE ROUTIKES
4755 18
4756 1# ALL KEGISTERS AFE PRESERVER UPOM ENTRY, AND RESTOURED UpdH
4357 34 EXIT. THE ROUTINES AWE RE~ENTRANT,
4758 1
4259 3% ADAPTEQ FROM PDF=11 FOQRTRRN SOFTWAKE
4269 T BY DOWALD NORTH, SEPTEMBER, 1975,
4261 e
LFLiY]
426 BP6364  PASDIT  @R2564 SDIVY INC pLVCR :C1F:  TOTAL NUMBER OF D1V
4764 A2BITE pATTAT  BABALT  BOZ4uN BIC F17.6FES sCLEAR STATUS BITE K Z ¥ C
4265 226376 185737 @024Pd TSTE sFPS s TEST WOLE
4266 W2649) [DA4EZ EM] 148 ;D=HODE
427 26423 PR4TIT P27622 JER PCAACNNY ;F-MODE: CONVERT 2 F OPDS TO O
4268 226418 HP4E 1481 LI Rty ={ 5P H
426% 236412 Bldldb HOY Rl:=(5F) H
473Td  S26454 PLOZ4S MOV RZ,=(5F) H
4771 926416 P1IVAG MY Fi,=({5F) :SAVE REGISTERS
4272 326429 Piodds Moy R4, =(5P) :
12T 26432 Pid%48 KOV RS, =(&F) :
4374 @T6424 BI2TEE ATTedS PPRA14 BIT FATTLAM, 14(3F) 3DIVINE BY ZEWG ?
4275 ®W26432 pA1@15 BHNE 28 TND
4276 26434 PASIZT  @B257R INC prve? ICTEY  DENGMwa
4277 e2e4e@  B52737  1dEfRe  poldon hI& T1peAe  §FP3 ;YESy SET ERRON RIT
4279 AZLA46 212737 puadpd  RRZ407 MOy ", $FEC ;SET §FEC
4279 @I69%4 13727 pR2iTe  0RZ404 Ltk ) EXFFEN SFEN ET $FEA
4209 BZ64ET  PUAIIT @271TZ JMP Gt ;DONE
4281 P26466 AASBAP 251 CLR L) 1
AzB2 A26472 pAERAL CLH Kl H
4263 P26472 aaSeal CLE L} H
4264 @264T4  poSER) CLR b2k | H
4285 @I64T6  RASANG CLR ~(5P]) H
4286 W105RY  POGIGL  DR0426 ASL 26(5P) FSH1IFT NUMERATOR
4381 PIESB4  PEEI1S kDL i5P) ;NUMEFATOR SIGN
42B8  BILSPE  PETQ4N CLE ={&F)
42RY  B7651d V156616 0OEDF) BISR J1iER). (5P JHUMERATOR EXP
4798 DioSi4  DE124 BNE 68 :HUMERATOR I5 ZIERO?
4291 W265)e  PBRIT  QO25HG INC DIvCl TRz NUMERza
4292 #6512 QBOIIT QTR JMP 1% F&, DOMNE
4293 @656 156699 pPoRYId 65 B15R IR(5PY, R :
4294 @A26517 BBaIBS SWAB L] sLEFT JUSTIFY NUMERATOR FRACTTON
4795 W26534¢ pe9261 SEC : INSERT NORMAL BIT
42%6 MI653i6 PAGARR ROR L] H

4297 P2654¢ 156603 0PMERI3
4298  AZ0544  I56bAL  BOEN3IT
4299 #2655¢  ePAleL

4338 @P26552 156831 @0e0IS
4161 @Z653& 1566A2 WPER33
4302 B6562 2ialdRl !
4383 PRES5E4 156682 AA2437
4384 W2ZESTH  156EQ01 @AEA16
4385 S26574 ARl

436 P265T6 BASI6L  HUIAZE
4387 Flohd] BBS5E6  AOOPPO2
4308 #6606 PRASHA4

4309 B26613 156694 QBEB]]
43118 BI6614  1EB41S

RISH 33(5P)¢RD
BISH A2(EP1¢RL

;
SWAB Rl :
BUSH 35CSP14RY i
.3 §:1:] (5P «RZ :
SWAR ki H
BISE IT(5P1,R2 H
BISE I6LEF1,R H
SWAB R3 H
ASL 20{5F} §SHIFT DENOMINATOR
ADC 2(5P) +RESULT SLGN
CLR H H
BISE Z105P),Re ;DIVISOR EXPONENT

EUE Ry (5P} FEUBTRAACT EXPONENTS

SEQ o488



FPU ADD/SUB/MULAOIY HANDOM EXER WACY11 27(1886) @4=MAY-77 1R118 PAGE 8@ SEQ Qaed

DOFPLOE.PIL @q=MAY=7] 17330 FLOATING POLNT SOFTWARE ROUTINES
4311 #28610 @DRI6L  BUBOIN SHAB 0158 ;LEFT JUSTIFY DEKOM
4312 #2622 00201 SFC JINSERT WORMAL BIT
4313 BIeb24  PUGIEE  BEQOTD RUR 12{3f) H
4314 9726630 116666 AO3WI3  PABA2R MOVB 2P, UL ER) H
4115 926636 116bbs  BPGUE2  AABAT) WOVB 22(5P1, 23(&P) H
4316 PIb644 116666 DIDELS AABAL2 MOYB 25(5RP)Y  72(5P) H
4317 @266%2 136666 QAL DROAS MOVE 24(5P)+ 25(8P) H
4318 $26660 116666 QPAN2ZT  BOOAZ4 LulE:] 2TO5P) , 24(57) H
431% PI6666 11660k  P2PR26  BAAUIT MaYR J6(5PY, 2¥USP) H
4378 @26ET4 185466 AQPOE6 CLRR 26(5P) H
4321 #247ap  pe5dse  @2oale CLR 150 JCLEAE OUOTIENT
4322 #6784 POSBAE  QdER32 CLk 3205 3
43123 26719 wwSe66  JBeR34 CLK 344EM :
4124 pIETLA  pIBPEE  PRB2R cHp R TIR LS JCOMPARE HIGH NUM + DENOH
4335 26712 PAL922 BHI 3% s dUMF IF DENOM LOW
4326 E26TI2 EAIAL BLO 48 +JUMP LF DEWOM HIL
4327 PIaTIA  PiBinb  BARR22 CcHP R1,22(5P) JCOMPARE LOW GROTR PARTS
AY38 W2ETIA 10tAid EHT ik 7
#4325 PI6TIZ 191432 BLO L1 '
43318 P267I4  Preleh BEPYIE CHP R2,24[8F) :
43131 8uTdd 101NP BH1 3t :
4332 @IbT42 103414 BLD 43 5
4333 S25744 PIRI66  AveAs CHP R3,2608P) ;
4334 eZ073%2 121994 BHi s H
433% 826732 pe1dS BNE [T :
43136 #6754 A@SIiG IHC {SP1 1BUMP EXP
4337 pI6TEs  O59EY CLR R4 H
4336 B26760 BARLLY BR 5% I
4319
434¢ Q267642 RBGFSA k] 3] ROR FR sHALYE DENDM (Cz@)
4341 @#26T64  PAGRRL FOR R1 ;T0 1NSURE N<D
4342 P26766 pBERBZ ROR K2 :
$342  @2677p  PO6ER1 ROP 3 :
£384 926772 PRSI INC (5P} sCOMPENSATE EXP
4345 @I6774 @12725  evedls 455 oV 19, ,RS ;FIRST NINE GUQTIENT BITS
346 82198 PA4ATIT  BLTAGL JSH PC, 380 :
4341 27004 Y134es  ABpRIR HOVH Fh,33{5F) ;&MVE ALL HIGH ORDER 4 FRACTION
#34E  P2TAIR PUSTRS TST RS :DONE?}
4349 P2U912 PI1BED BNE 1A ;YES = REST OF NUMBER L& B
4153 BITela MIZTAS  AraRle MOV 116,.R% ;16 MORE BITS
4351 PITB25  P4T3T  wPT454 JSR PL, 08 ;
4352 227834 w1@i6c  Bepniz MO¥ Fd,1215F) H
4351 03Tede  pe57es T5T RS :
4354 RI7@37  PALRLS Bk Lo H
4155 #27034  @12785 @e@ele Lok Flé,pRS :
4356 BITEM0  ARATIT  BIT4G4 JER PC, 304 H
4357 w27844 pioiss  geBeld oY Ré,I415P] ;
4358 071052 D@3Ta5 78T .3 H
4359 Q11853 peleas BNE 128 :
4360 PrTess #12785  PB4420 MUY 516,75 ;
$361  BITE6A  BALTIT  @PT464 J5R PCy 300 :
4362 BZTARY  pHB4B1 BR 5% 7
4363 P2TUES  BESERA jas:r CLA Ré JCLEAF LOWEST ORDER QUOTIENT
4364 827873 @12625 581 KOV t5@1+, RS 1PUSH UP EXPONLNT
43165 027217 PE2TAT  ABAJER ADD 1208, 95 :INSERT BIAS
4366 927076 @R1ZZ BGT 15 +BR IF NO UNDERFLOW
FPU ADD/SUB/MULZDIY KANDOM EXER MACY11 2701@a5) Q4=MAY-77 1A3118 PAGE 83 SEY Ba9R
DOFPDE, P11 24-MAT=7T 17138 FLOATING PUINT SOFTWARE RDUTLNES
43167 @I71P8  BYSI3T 257 180 pives ;CTR:  UNDERFLOW
4368 @271@4  PIZTIT  pAZOSR  DH24AR BIT FERTRAY, $FRS sUNDEKFLOW = I5 1T ENABLED 7
4369 A27L42  B9ISIE BEQ 154 ;M MMKE ZERD RESULT
312 w2714 PRS2IT @hzeRA L pIvee ;CIR:  UKDERFLOW, ENABLED
4371 p2M2@ AS2737  1@pABA  BAZ4GD BIS FLl2@aP.SFPS :SET ERROA BIT
4377 9877126 @L2TIT w001 eRZ4B? HOY viZ,6FEC ;58T SFEC
4373 927134 13137 @2231s  ABR4d4 nov EXPFEA,$FE& $15ET $FEA
43T4 HITI42  D0R427 BR i1e 3CONTINVE
4375 RITI44 PIITRS BR92TY 753 cHp 1377, 75 ;CHECK #DR OVERFLOW
4376 #IT15A  BE2o2% BGE 1% :BH 1F NO OVERFLOW
4377 @2T153F PI27IT PAQAe2  A924ER BIS 292, $FFS $SET ¥ BIT Ow OVERFLOR
4378 #7168 PUS23T  BEIST2 1HC pIvel JCTRE  OVERFLOW
4379 #27164 BI2TIT  0OIPRE  EA24DD BIT HoOUL2PB, SFPE JOVERFLOw ENRBLED ?
4384 BITITZ  BAYMGDL BEG 154 $NO, ZERO RESULT
43d1  ATFLTA BUSZ)T  pUIST4 ING DIVCA $CTR:  OVERFLOW, ENABLED
4397 #3790 851137 1MREER  3Aded RIS 1leddad, SFES ;SET ERRDA BIT
43831 927706 812717 Adueie  @%l4el HOY 114, §FED sS5ET GFEC
4$3581  #27204 813737 w2178 B02404 nov EXFFER,$FEA $SET WFEM
4385 #27222 119566 POB0LT 1Lt MOYR RS, 27(5P) ;PUT EXRIN RESULT
4386 PITI6 BREA2L ROR (3P)+ sINSERT S1GM
4387 @27231@ AI§BG6 ©0RA24 ROF FU 14 H
4388 M2T2314 @6R6D  BPBYIG ROF Tu{5P1 H
4389 @27240 QBFAGE  POAB3D kOK IA{5F) T
4394 #2724+ 93844 FOH 1] H
4391 927246 EO5SSB4 [1:04 Fi $ROUND
£392 927239 PéSS6L  AdedlP apc IRESPY :
4391 027254 PASSbE  ARIBLE ARC I6LSFY H
4394 27260 DPB5566  PARL4 ADC 7HLEFY ;
4195 #1764 @l2de6  AOA0IL Moy Rep32(5P s INZERT LOW ORUER FRACTION
4196 pIT2Te 423481 BCS 166 $OVERFLOW QN ROUND 7
4397 B27272 teIp3T BYC 9% ;
43%F @274 pS21IT  GeBew2 e@24en 1862 BIS B2, 6FPA ;YES = SET ¥ RIT
4399 237303 PRSRIT 042572 INC DINC3 sCTR: OVERFLOW
440 027396 PITTIT  A31¢dd  0A24dn BIT 1301829, 3FP5 sOVERFLOW ENABLED 7
a1 BITI1E PR REY 154 :Ng, ZERD RESULT
4432 827116 BR3IZIT  AO25T4 1NC DIYCH sCIR:L  OVERFLOW, ENRHLED
4403 #2732 e%27IT y@eade  aRaldpd BIs Fleptnu sFPE ;BET ERROR BIT
444 A2733¢  PI2TIT  AIBALD  BH24B2 oY 018, $FEC +SET GFEC
449% p7316 13717 eHIITE  PBRA04 OV EXPFENSFEA :3ET EFEA
14 27344 eRR4L2 GR 58 sCONTINUE
4407 827346 FPIT26 I 15T (5P)+ sFLUSH EXP
4308 w27354 B0S12e 1583 T81 (3P s FLUSH 3IGH
449 927352 @P5A66  DURA24 1985 CLR 24151 tCLEAR RESULT
4413 PITISE  PRSOGL  AOGAEG CLE 26{5F) H
4411 P27362  @OSREL  DORQAIR CLF IB(SP] :
4412 w27366 QBSAEH vERU32 CLR 3215F) H
4413 @277 @3zTes  ATI6eR  @oedid 951 BlT #977160@, 24(5P)  ;SET I BIT 1F EXPUNENT 2ERD
1414 A27402 Pe128) BNF. 173 ;
4415 027482 52737 00@294 202440 BIS 14, STPS ;
115 s2T41a  pO5TEE  BEPR24 t78: 81 ZA{SP) 3S5ET W BIT IF RESULT NEGATIVE
4417 B7T414  1emeald BFL 16% H
4419 #ITHL6  PS2717  QOAAIQ  PR24RR BIS 118, 0FPS ;
4419 @ITA24  P12625 T H HOY CEP 1% RS $
4420 @27426  p12994 HOY CAF1+,.RH 3
44l #2431 @12623 OV (SPY+, H3 :RESTORE REGISTERS
H

#4273 B3IV @L2503 Mov [(5F)+,R2



FPU ADD/SUB/MUL/DLY RRNDOM EXER MACTI1 27{1926)

DQFPLB, P11y P4=-MAY=TT 17:32

4421
4424
442%
4436
4427
(21}
41429
“")ya
4431
441312
4433
4414
4415
44356
4437
4438
4419
4429
4841
de42
4443
1444
4445
946
4217
4444
49
59
44%5)
4452
4453
4454
445%
4456
4457
AASE
459
4464
1461
4462
4463
4464
446%
446
AR6T
(11T
4469
4472
4871

FPU ADD/SUB/MUL/CLY RANDOM EXFR MMCY11 27(1346)

BETALA
BITHNE
[ FARTL]
27444
@274%0
P2T452
BZT456
PiT462

027464
[ riall]
v27472
A27471
w2474
a2T4Te
827524
*27504
27586
P28
#27514
P§27516
p27517
927524
8271526
#2153
[ FRLEY]
e21536
BT 4a
PITH4S
P27540
©2755€
827552
»275%6
w7560
27562
27566
027518
p27574
227576
w27608
27602
227684
F27680
027612
waT612
"Te14
ATT6I6
¥27622

DoFPIA, P11

A472
4413
4474
4475
4476
4417
4418
4479
4404
LY
443
44E3
Lapd
4485
(L1
4487
LLLL]
4489
44992
4491
1497

87622
#ETERE
#7763
FRLER]
*ETOAD
B2764b
17654
viTebd
w2Te6
216t

#12631
17609
LY 2Ll
185737
1gp4ad
@12666
Blisks
LI ER]

PRGN
PG INY
FLU3TH
peETdl
faesipd
133427
BIGHAR
181034
1831414
02¢6@1
1RLP 32
183410
HIben
161024
1@3484
#2663
1aledd
pAL422
1665603
[-LELY- ¥
BESBAY
CLES-T- 1
1bbbP2
FEETTR]
LEETT T
166601
(LT
LEGGAE
o523
8% a5
[.LXFEY
ada2a7
FEEETLY
LY L 2-h )
LLIET 1Y
LTEETR
"TEERE]
pdS20%
era2e?

dadLP
Qaz40d

Bypen2
PADERT

BRSA12

avaazy

PPeDlh

|dgain

AHP 33

L L]

feedzd

Brgail

Aa=MAY=TT 17838

["TEL LY
BlES 44
Plobéb
PlEL D
blGbeh
LALY1.1]
O 1
Ga5d66
BasA6L
LEN )

BABBIE
[T L
Bgove
[0 ¥ L
AIPAE
29822
#ABI1s
BaeIip

aandi 4
BERO12

136z

ies;

aie:

kg

3amg

356
348

da=MAY=T7 1AF1F PAGE 90 SEg #e91
FLOATING PCINT SOFTwARE ROUTINES

Moy L5F 1+, R1 H

HOY LSPY+, P 3

AOD L Y-14 :FLUSH F1RST ARG
T5TR §FF5 :F OR D MODE

BMI 13% ;0 MODE

MOV [5F)+42(8F) 3F MODE = CONVERT
MO¥ (SPY+,205F) H

JHF P{R4l+ $FETURN

ASL R4 ;BHIFT QUOTIENT

MSL R H

ROL Rr2 ;

ROL R1 1

ROL Fa ]

BCS s 1 GUARANTEED TO GO
CMP 2205P 1 Re ;CUMPARE HIGH DIVISOR AND DINIDEND
BHL 376 sBIVISOR PLGGER

BLO e H

LHp ZALSP1,RL sCHECK LOwW DRDERS
BHI 32s H

aLo ER L3 H

CMFP 26(5PY+R2 H

Bl 328 :

BLG Il H

cHP 318(50),F3 ;

T 2% 1

REQ 1t s NUMER=DENOM

Y LIS A FLE! zMzH=D

Sh{ ¥ i

SRC F1 1

5AC e :

5in 26(5F}sR2 H

F1-1 R1 H

Sul k@ H

sUh 24(5P), MY 3

SEC ra ;

8T'R 22{SP).FR H

1nC k4 s INEERT QUOTIENT WIT
DEC k5 FCOUNT LOOP

BGT ing B

FTS RC ;RETURN

IKC Hi JINSERT LAST | BIT IN QUOTIENT
HE 345 '

ASL Fé ;FINLSH OUT QUOTIENT #1TH ZEROS
DEC RY :

BGT 358 ;

TNE RS $FLAG NO MORE NUNRR
RTS FC $HETURN

;#FHD DE DIV

B4-MAY=T7T 18118 PAGE 91 SEQ

FLUATING POINT SUOFTWARE KOUTINES

ECOMY Y

(aCONVERT TOP 2 OPEFANDS ON STACK FROM F MODE
TU U MODE

1% THIS RONWTINE TAKES THE TOF Twid 2=wuRD (51INGLE

i PRECIS10N) FLOATENG POLNT NUMBERS oM THE
1T STACK AND CODNVERTS THEM BOTH TD §=wURU
11 (COUBLE PRECISLOM) FOFMAT BY APPENDING
iz} TH) WORDS OF ZERDS RS THE LOw URDER BIT
re EXTENSINH,

g

CLk =(5F) sCLERR WwORL 3 DF A

MOY GISP),=(3P) $MOYE WORD 7 OF &

HIHY B(EP),={5P] sMOYE wWORD 1 GF &

Mo GLEPY s ={5P] sMOYE RETURN AURR TO TOP
MY 2W(5PY 14(5F) fMOVE WOER 2 OF H

MoV 16(5F), 12(5P) sHOYE WORD | OF &

CLR ISP ;CLEARF WORL & OF H

CLR 16L5M rCLEAR WORL 3 OF B
CLH 13¢ 5P :CLEAH WORL & OF 2

RT3 PL ;

vady



FEU ADD/SUB/HUL/OIY HAHDOM EXER MACY1Y 2T7(1AHAG)
Q4=MaY=TF 17230

poreCB,

[Y13]
1494
4458
496
97
9
[ELL]
A%
4581
4507
FLT Y]
e
458%
500
507
4524
[ELL)
518
g1
4512
4513
4514
A51S
518
57
4519
LT
4518
4511
[TTF]
4521
4524
4515
4526
4537
A%28
4539
asie
(L33}
4232
4513
45314
4535
4536
4517
a%38
4519
Y]]
4541
4542
4543
1544
4545
FEYTY
4547
4349

Pil

o7TH12
F17672
276712
a2r?aa

w2187

Y271704
azT71e
AZTH
#271722
@#217286
a27738
ezT732
@7136
#2740
LT T4Y
p2T1TL
22153
r27156
w11TER
B17T64
#2706
827114
£27776
EXCLLES
FEELELY
RLUAE ]
aiaele
[ AELY ]
CACEFL
LRCEE]
BAABIGE
wIU243
[ TR
[ 3T TL 1]
H12052
Plavhd
L1
planta
wigele
Alato2
[ RLRY

gIzIIT
[LEERSR]

[.TIRRL]

eiitas
#2737
pos737
B12637
[T AL
B22626
[IFLEY
LLUEFE]

BITTIT
LTIRT .1
p13737
poLeBS
arsT1T
ALzl
p23737
19141%
"ERaN
LTIET L]
[ RN
[FriTl]
adspaT
pes3?
[-LT.LRE]
[RFEEa)
LI B
ARST 37
eRr1486
w5237
823737
LEFEFLS
e1zTIT
a13737
#85237
¥1373]
#i1637

LETLLL]

aea0 4
P73
17T8oe
foePRL

e s

faR1d0
eR1i%e
Bailds
avlize
puIdR2
suiLLe

[ RY L]
enlioh

[ LR
arii1e

[-T:3 071
apr1lset

pogadt
[ELRET]
paL1@3
ge1 102
pe1L1e

FPU ADD/SUS/MUL/DIV EANDOM EXER

DoFPLB, P11

4549
4850
1553
45331
4553
4554
45595

P}a14 4
alv1le
810124
#I9132
B#li4d
BIR149
pitide

#1637
LLLT-ER
BLITIT
PIITTT
131
BeRRY
par4RG

BAMAT =TT 17138

euillz
2a5174d
[.LlJd ) ]
wE1192
aB111@

151244

adgaad

151176

en11al

g1 10d
154140

|ALILY

151104

L1397 1]

gailvh
LR

PA1285

PeaMAY=1T 1E3118 PAGE
SCUPE HEMPALER ROUTINE

LEBTTL SCOPE HAMDLER ROUTIHE

3 FRFRASERERERINENERER
18THIS FOUTINE CONTROL
J#hND LORD TH
;#THE SWITCH

F TRST HUSPRER(ETSTINM) LINTQ THE

91

F e enidoh bl
5 THE LOOPING OF SUBTESIS, IT WILL INCREMENT
D1SPLAY REG,(DISPLAYCLSI4>)

Op110ONS PROVIDED &Y THIS ROUTINE RRE:

SEU 0993

FREWLAT] LoDOP N TEBT
reEWi1=1 INHIBTT ITERATIONS
peSwagst LOOP OF ERROK
e SWHRT LOGEe oM TEST IN nELPTSTY
7sCALL
i SCOFE 718COPEXTOT
$5COPFL
L5
16t RLIT ¥B1T1 4+ REWR ;7LOGP ON PRESENT TEST?
BNE $QVER $3YES 17 Swil4=d
;AEtEISTART GF CODE FOR THE XOR TESTEREIESR
EXTSTRE BR 63 $71F BUNNWING ON THE "XOR® TESTER CHANGE
p:THLE INSTRUCTTON TQ & "NOP® LHOP= 248)
HOW QYERRVEC, »(5P) 3 {SAVE THE CONTENTS DF THE ERROR VECTOR
NOY 55, ARERRVEC $15FT FOR TIKEOUT
T5T 1T IaER s TINE QUT On ROR2?
noY t5E1+, PRERAVEC ;) WESTORE THE ERRUR YECTOR
BE s5YLAD $160 TO THE NWEXT TEST
552 CuP (5Py+, (EF}+ 3 jCLEAR THE STACK AFTER & TIME QUT
MOV (SF)+,@IERRYEC ;:RFSTOAL THE ERRUR YECTOR
BE 1% ;7LOOP OW THE PRESENT TEST
G410 ReEND OF CODE FOR THE XOR TESTEREs#R¥
BIT IBITaA,RENR +1LOCE ON SPEC, TEST?
BEQ F1] y1bE IT NO
cup SLPTST,4TETMM ;0N THE RIGWT TEST?
BED BCVER bF TF YES
53 T5T SERFLG HAS AN ERMOK CCCURRED?
BEG as srBE [F NO
CHP $ERMAY, SEFFLG  ;yHMhi, ERRORS FOR THIS TEST OCCURRED?
el 3t pabk IF MO
HIT IB1TRG, ASAR :;LOOP ONM ERROFRT
BEG a8 ;:BR IF WO
Tst MOV LLPERR,ELPADR ;25ET LOQP AODRESS 10 LAST SCOPE
5 OVER
461t CLk $E&FLG 1 2ERO THE ERROR FLAG
Clie ETINES 73CLEAR THE NUMBER OF ITERATIONS TO MAKE
BR 13 ;1 ESCABE TO THE NFAT TEST
a6 BIT FEIT11,P5SWR s rINHIBIT ITEFATIONS?
BHE 15 11BR JF TES
TST EPR3S 7311F FIRST PASS OF PROGRAM
144 15 H INAIBTT ITERATIONS
INC SICNT 3 1 INCREMENT LTERATION CUURT
CYF §TIMES, SICHT 3 7CHECK THE WITHRER OF [TERATIONS HADE
BCL EOVER 13bR IF MORE ITERATION REQUIRED
152 HOY 11,41CNT ;FREINITIALIZE THE 1TERATION COUNTER
HOY EMACNT, 4TTMES  ;:SET NUMBER OF ITERATIONS T0 DO
$5VLAD: INC STSTHW ;jCOUNT TEST HUMBERS
MOV STSTHM, §TESTN s $BET TEST NUMBER IN APT MRILBOX
ROV {SP)LPADR ;:5AVE BCOPE LOOP MODRESS

MACI1L 27(1B06)

o1
151496

FOYER:

EMACKNTT

wa-MpE=17 1A1lY FPAGE
SCORE HAWDLER ROUTINE

MOy
CLK
BOY
MDY
MoV
RATI
EL

L3P} SLPEFR
$ESCAPE

MLy SERMAL
§TETHM, ADTSPLAY
BLPADR, (5F}

LE

;15AVE ERROR LOOP ADDRESS

;3CLEAR THE ESCAPE FROM ERROR ADDRESS
:tONLY ALLOW ONE{1] ERROW ON NEXT TEST
; tDISPLAL TEST HUMBE K

13FUDGE RETURN AODRESS

IXES PS5

AX. MUMBER DF ITERATIONS

SEQ Q334



Fol ADG/SUB/MUL/DIY RANDOM EXER WACYLL 2T(1896) B4~-MMI=3? 18318 PAGE 94

DOFPOR, PL1

4554
4857
4358
4559
41560
4561
4582
4561
4564
4365
456h
43867
4568
4569
1578
#5714
4572
4573
4574
45Ts
4576
4577
4518
4579
45B3
45818
4561
4541
4564
4585
4386
45487
588
45384
4599
159}
1592
15513
5419
4595
4536
4597
4594
599
LLT
4be1L
4692
4643
4624
425
4696
1607
46249
4647
4658
Ak1y

FP ADC/SUB/MUL/DIY KANDOM FRER

BIBLSQ
LELE T
[ RLIET]
dIALES
FREIE-RY
PRI NL
LELI R ]
C3920d
ela2v4
Ele217
AIBZLE
B8IQI2E
€122
#1232
XL Y]
@074y
[ XPFE1]
[ XL FEY)
#3056
Blelés
$3a172
LXFK].T]
Blg3az
aiales
ei@ilz
a3ailz
#laize
LECE Y ¥
[FLUERT
[EUEEL
*3A33s
rladle
213340
$313144
d12146
L s1.EET]
LELELT]
[ ELY]
LEVELT ]
#3A3Te
LT X3 ]
FECES L]

DUE PG, P
4612 @I¥iTe
4643 @leddd
45614  PYSLAE
161% PAIddle

4616

o3d412

praegdl
#1137
21A237
#raia?
B1a437
e1a537
LELLEYS
weFTIT
Q11637
PES237
BALTTS
P1ITTY
#IFTIT
SOL1A7
194431
LU RN
211637
162737
117137
LEFRAN]
patans
PI4TIT
441

1227137
BeivaT
11317137
edaTr

2aa

dsd
rPORTIT
pAsSTIT
14dael
eguRa
#12717
BALARZ
213716
PASTIT
1402
IR

BqeHrt=Tt 17232

22602
He2684
22686
23261
U261
LLFIBE]
AA2ELE
geanad
LLFLFE
palied

nay182
202080
aa1172
LLISEYS
ev1172
LLPEL F]
159632
AZH0VD

Ala412
paLLTe

il g |

021116
231152

150690

Baivod

Pgi112
#e117a

aL17a

B4=MAY=TF7 17530

»12777
PEALE D]
EBARAR

A%IA

B2k

anlelé

158714
150794

211212
[ LR ]
158644

2813222

LRCEEL]

158566

MACT1Y

[ UL ¥

ERROR HANDLER RCUTINE

«SHBTTL ERROR HANDILER ROUTLRE

LI L Py Y Y T T S Y P R L) ]
r#THIS RUVTINE W1LL INCRRMENT THe ERROK FLAG AND THE RFFOQR COUNT,
r4«5AVE THE ERROF ITEM HUMBER AND ThE RUDRESS OF THE ERROR CALL
s#ANU GO TO STYPERER ON FRAGH

;#THE SWITCH OPTIONS PHOVIDED BY THIS HGUTINE ARE:

THEW|Sw] HALT N ERHUR
FeSWl1a] INHIBIT ERROR TYPEOUTS
fasWip=l BELL ONM EPRORW
r=Ewpes| LOOP NN ERROR
s#fALL
A ERROR L] 3 tERROP=EMT AND K=ERROR 1TEM NUMBER
REHRDRZ
F@, FRFGA ; DISPLAY K@
KO¥ F1,FRFG1 F 3]
NOV R7,FHEG? H K2
L) R1,LRFG3 ; R
ROW K4, EREGH H Fa
Kav K5 ,ERFLS H F%
[l RE,EREGE 3 GFT Re[SF) BEFORE TRAP
DL ¥4, ERFGS :
MOV (&P, EREGY 3} PC =3 EFROR CALL INSIR
75t INC 5FERFLG #13ET THE ERROR FLAG
BEQ Tt $:UONTT LET THE FLAG G0 TO ZER(
MOV ETSTHM, BDISPLRY ;:DISPLAY TRST NUMBER
RIT FBITIn, B5WR ;:BELL OW ERRORT
BEQ i 13NG = SKFIP
TEPE r 8BELL :+RING BELL
181 INC SERTIL F:COUNT THE NUMBEK UF ERRORS
Hov [SP), sERPRPC $1GET APDRESS OF ERRUR INSTRUCTION
=R #2¢ SERRPC
MOYR 84ERRPC,EITEMB  ;;STHTP AND SAYE THE ERWOA ITEM CODE
BIT ¥BIT13,A5WR r35K1P TYPFOUT IF SET
ENE 2P ;15K1P TYPEDUTS
JSP PC, $TYFERF 7160 TO USEW ERROH POUTINE
TYPE +» $CRLF
2ek:
LuPR FRPTENY  BENY s JHUNNING IN APT ®ODE
HNE 2% FINO,SKLF AFT ERROR REFORT
MOYe EJTEMR, }1E :++SET ITEM KUWBEK AS ROK NUMBER
JER PCLHATYS 7 TREFORT FATAL ERROR TU APT
21%: LBTTE [
+PYTE v
P H BR 138 :1AFT ERFOR LOUP
267 T5T RSHE FtHALT 0N ERRAOR
RPL 3% ;5KIP 1F CONTINUE
HALT FrHALT ON ERRORZ
34 BIT FRLTRY, SS¥R ILOOF O ERROR SWITCH SET?
LEQ 4% ;iHR IF WD
MOV SLPEKR,(57) ;1 FORGE RETURN FOR LOOPING
4% TST SESCAPE $iCHECK FOR AN ESCAFE ADDRESS
BEu 5% 11BR [F NOWE
HOY EESCAFE, (5P} ;:FUDGE RETURN ADURESS FOR ESCAPE
LT3

FT01R36) A4=KAY-T7 19118 PAGE 95
FRROR HAKWDLER ROUTINE

T=11 AUTO=ACCEPT?

WP ASENGAD, #T42 7:Al
LT3 3] ;jiBRANCH IF NO
MALT tIYES

b

B45: KTI sRETURN

SEu wAgS

S5EQ BY9E
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poFrRe, pPl1
4617
4618
4619
e
4421
4622
45323
4634
4625
4526
%27
4438
429
44379
LL¥ T
4632
4633
46314
44315
LLE L]
4637
4638
4639
4E4Y
4641 didd17
4442 HI0412
4641 WIANLS
4644 PAIDAYE
4645  pIRA2P
4646 23pAl7
4647  B3pd2d
484l pIB4IP
4619
4658 RIudlZ
4651 #1436
4652 BIBHAQ
4653 p3od42
4654 Pipdad
45655 pied4s
4656 PIAASH
4657  PIwa32
4658 AAPkSa
4659  PIaASE
4660  BIG46D
4661 BIA4G4
A8627 wliEdte
4663 930472
4864 PIRATL
ABL5  RIBATE
4866  pIITAZ
4667  BIBSPS
4460  B32T12
4569  pIESye
4674 BIBS16
AR PIRSYP
$£T2  RIES24

1A4401
puLL?Y
PLAAAE
Plal46
BRS9RY
517 0A
PoLapd

P1AT4E
124432
‘LI 2T )
5 3ad
PrTELT]
[LIST.I
LIL.IT 3
FTIST L]
L)
PRI
PE2TAR
HIRY?
LT
104441
LLT LT
184401
18441
pL22317
pALAA2
1A44d1
LLI-L 0
184401
BP17T4E

dd=MAy=77 L7138

BaL1lE

#d1122

A81232
g7

:EAR ek
AIPEIZ
Binsis

iy
22374

Ha=MAY-TT JAI1E FAGE
ERROR HANDLER FOUTINE

bl

PR R R R R AN IR R IR T RN B R R TR R R AR AR ER RS

LARTTL

ERRGR MESSAGE TYPEOUT RUUTINE (MODIFIED 5Y3MAC)

J*THIS ROUTINE USES THFE “ITEWM CONTROL BYTE®™ C(eITEMB) 1O DETERMINE WHICH

74ERROR [S5 TO BE REPORTED,

IT THEN DBTRINS, FROM THE "ERROR TABLE®,

{9I$ERRTH} THE ERPOF MEASAGE, DATA HEADER, AND DATa VALUES TU PRIKT.

ETYPIRR:

HOTWRM:

a5

451
L1 3]

Fpll ADD/SUR/MUL/DIV RANDOM EXEP MACY11 27{1Pd&)
Bg=MAY¥=T77 17130

DGFRPDB.RI1
44673 nMIp%ie
4674 FI851%
AR5 BIBSIE
1676 BIBSA2
4677 PIeS4d
4678 BIBSIR
467y PIaSS:
4530 #3354
4601 PIASIE
4682 PpIRSEA
4653 PI8%E2
4674 PIASEY
468% RA3IASTA
4688 B3057:
4681 pipsla
4608 WInGRR
4689  P1B6AZ
48%8  AIBLAL
4591 @IN61Y
4697 PIW61L
4433 wiBs14
46534 Pplobie
4695 e304Ta
4694 divbi2
69T AYREZ4
4698 @¥dbLZE
4693  LIB6IR
ATap  AIAEIX
4741 mlakén
4R BINE4G
4743

184403
104401
AT 4n
[EEET-F]
TRa4al
211481
pal4AT
PlLil46
LITY T
PRSI
LLSRT }
1rddel
L 3]
1RidBl
atrédal
LLaART 1]
[ IR
[ T-ARY F]
1RO
feavap
pegtTel
dzhat
BlZed
LIEFEN
#212a6
an1327
padely
LA¥LTL]
ph2dLe
LELE-3 K]
BANES?

LET LR
s20R6 4

PIB630

BIpsie

BT

ain612

%3127 dilaen
a%112d 2%2f+a
L

143

135
134
15%¢

Bsr
93
198
1163

FURMAT:

TYPE
«NORD
MOV
L
CLR

BHE

Wiy
Wi
Wi
[THYT
Wid:

PTR TO MSCIZ ERROR MESSAGE, @ LF NOKRE
PTE TO ASCIZ DATA WEADER, @ IF HONE
PTR TU DATA YALUES ADDR LIST, @ IF WONE

SEQ @d9T

PTR TO OPERAND YALUES ADDR LLST, o IT NONE

ALWAYS &

DATA VALUES LIST FORMAT!

OPERAND

SCRLF

Ri =L 5F)
Ri1.~(5P}

L]

RIS ITEMR, RQ
14

GERRFC,—(8F)

R Fo
JEERRTE, RB
(RAY+, 20
kL

]

s RCRLF
r118
(PAY4, 48
3

"]
¢ 6CRLF
Win,~(50)

A VARIABLE LEMGTH LLET OF POINTERS ToO
WORES TO PRINT AS & OCTAL BIGITS, LIST
MusatT RE TERMINATED B8Y h ZFRC wWORD,

VALUVES L1ST FORMATY

FIRST WORD 15 ANDRESS OF ASCIZ MRSSAGE T

PRINT AT STRRT OF LINEy REST OF LIST IS
IN SAME FORMAT A5 DATA ¥YALUES LAST

sSTART WITH WESEAGE PREFIX, HOT OR WARH
:PTR TD "HOT" QR "WARM"

s SAVE F@

;BAVE P1

;PICKUP ITEM INDEX

4

rIF ITE™ NUMBFR FRQ™ ERROR @,

: JUST TYPE PC OF ERROR

:GEY ERPOR PC FOR TYPEODUT

yTYPE UCTAL, ALL DIGLTS

SEAIT

;ADJUST EARGR » FOR TABLE INDEX
OF 29, BYTES/ENTRY

[

:FORN TABLE PTR

;PICKUP *ERRGR MESSAGE® PTR
$SKTP TYPEQUT IF NULL
;TYPE "FRROR MESSAGE®
$"ERRDA MESSAGE® PTR HERE
ICF & LF

sTTEST # ERR PC* HEADER
{PICKIP *DATA HEADER® PTR
:SKIP TYPEQUT IF WULL
$TYPE *DATA HEADER®

;"DATA HEADEH™ PTR HERE
JCF & LF

;(4TESTH)

Ba4-MAY=T7 14718 PAGE 97
ERROR MESSAGE TYFEOUT ROUTINE [MODIFIFD SYSMAC)

TYPQC
TIPE
"o
TYPOL
TYPF
wey
REG
BV
TYPOL
TST
BFG
TYPE
BP
TYPE
WOV
BEQ
HOY
BEQ
TYFE
LHORD
BB
KOY
NOY
RTS

2 HORD
JWORD
JASCIE
JASCIZ

JEVEN

r1P3
B95,+(SF)

P10
(RP) e R1

75
BLR1) ¢y = (5P)

(R1)

¢+ 3CFLF
(F@l+, R
150
[R1)+,1721
136

a

145
(EP)e, R
(EF1+,R&
PC

ETESTN
JERRPC
<11
"TEST 4 KPR PC

OCTAL W/ LERDING 2EROS
EHT

s [BERRPC)

sOUTAL W/ LERDING ZERDS
F<HT>

sPICKUP "ORTA TABLE® PIF
sEAIT IF NULL

sSAVE ... FOR TYPROUT

s TYPE OCTAL, ALL DIGITS
$ANOTHER HUMBER 7

iND « EXIT

;TAE BETWEEN FLEMENTS
:LOOP ON NATA TASLE VECTOR
JEND THE LINE

+GET OPERAND LIST PTR
#ALL DONE

;OPERAND TITLE

$5&1P IF ZERQ

FTYPE 1T

;FRON HERE

§GO FINISH DATA LIST
$RESTORE R

:RESTORE R

*RETHHN

-

CHT>

L0 pA%E



FPU ADD/SUB/MUL/OIY RANDQM FXER MACY)

DOFPDR.P1)

4743
4705
4TY6
4347
4108
4TRG
171
4114
4Tz
4742
4714
4715
4716
717
4TIR
1119
723
4121
4722
4773
4724
4335

FPU ADD/SUB/MYLsDTY RAKCOM EXER

BIDES
[ET-] 20
[ k11114
PYTITY
[ ST ]
Bldhéb
#IA6TY
Lalal-T
pIBTR2
BIRTL
PIaT12
slelle
A1pTE2
14T
#307T32
PIATIE
#3076
E33T49
PIETAL
BACT 44
Ainls5a
wig132
»InTse
#3aTHR
piBTHA
BIBThEL
#3ATIR
WInTI2
PIBT4
LR
LESE.1.F)
Bijess
1312
P31414

LR R
231d24
Bilezs
LERN:EYS

DGFPOB.P11

4160
a6l
4167
4763
4764
4765
4165
4767
4769
1769
1o
47171
4112
4773
4174
4715
177e
42177
4178
119
4700
4181
2182

11236

wilade
[ KRNI L]
I12%4H
#£311258
[EELT
#Iid62
#11964
B31A1d
LERFLRY]
LEROY-14
Piilde
LENRRL:
LEIRYR]
LERRSL]
LETRFL]
LEFR ]
LERRET]
Pifpa

A4=MAY=TT 17:32

195737
1aaRal
A A
LLDLEL
BER4E
CIRLT-L
122737
BaLALL
132737
aaldas
e1eel?
PasTIT
Hapage
132137
[1ER 43
112446
LAY
EERN]
BI126PA
BE2716
[.LIL- 1
1227118
A1433
172118
(1380 1.]
PAsTIE
1440
LEIRR N
1858137
AROTSS
PLIREY]
123726
BALISH
B13746

145166
w227TA
FLISRY
18531147

ar0iTe

11216
see117
132727
1372
#o573n
LT
1#5T71T
188315
1164617
112766
dALARA
185937
[-TEIT-T
123766
AxL4R2
1as22%
LEETETS
ma2d87

LIS LL]

eapoe?
LTl )

eda1dd

wIp132
[LERRE V]

l=LLUGE T

BApADZ
AP Y

LD FLE

LEVR L)

@Itaby
AaLl1ba

aalibz
AdBuny

LEITLY
CEERELY

B4=MRY=T7 1T13P

LEEETT ]
BIIVEL
gesanT

152886

ABADe 2
boBALS

ERRE ]

aegell

8d1222

Aa1273

LLI PR X

27t10m8)
TYPE ROU

LEBTTL

IRELE L)

JROUTINE TO TYFF ASCTEI MESRSAGE,

AA=MAY=77 18118

TINE

TYFE FOUTINE

FAGE

ET] 50 899

IITE Y >

» RERANE R IR RN AR
MESSAGE MUST TERMINATE WITH & @ BYTE.

JRTHE ROUTINE WILL INBERT & NUMBEF OF HULL THARACTERS AFTER A LINE FEED,

$HULL CONTRINS THE ChARACTER TU BE USFD A5 THE FILLER CHARACTIER,
JFILLS CONTATNS THE ®NMBER 0F FILLEK CHARACTERS HEQUIRED,

SFILLC COMTAINS 1HE CHARACTER T0 F1LL AFTER,

1#NOTEL 2
3 *NOTEZ:
3*KOTEI:
1*

r#CALLE

I*1) USIRG R TRAP INSTRUCTION

I
1e0R
I
12
]

$TYPE:

183

51%1
bt

253

Eang
3851

L1 7]
(] 3]

1%

HACY11 27(!1928)

ERREL:]

L SAEA
eaRdal

L]

TYFE RON

TYPE

TYPE
MESADR

TSTR
BPL
HALT
BR
MOV
HeY
[T
BNE
RITH
BFO
MUY
JSh
SHURD
BLTH
BNE.
HOVE
ANE
ST
oV
ADD
KT1
CMER
BEG
CMEB
ENE
st
TIPE
§CRLF
CLRB
BR
JSF
CHMER
BHE
MOY

DECB
ALY
J5H
DECB

¢ MESADR

ETFFLS
15

s

Ry = (5P
RI(SPY PR
TAPTENY  SEM

625
1APTSPOOL, 3
BZE

Poebhls
PC,EATYS

»
FRARTCSUR, $E
L6
{FA1+,=(5P)
L3

LAPI+
(5P)+,RQ
k2, (5P)

FHTr (5P}
Bs
ICRLF , (5P}
5%

(5P +

SCHARCHT

25
PC.$TYPEC
EFILLC.f5P)

ki3

ENULL, ={5F)
1{5F]

11
PC,ETYPFC
SCHARCHT

wa=MAY-77 18118

TIKE

BF

TE

$JHORTZONTAL TAB PROCESSOR

LR
98

$TYFEC)

L%3

MOYE
J5R
BITB
BNE
TET
bk
TsTH
BPL
MOVE
CHER
BNE
CLRA
BH
CHPR
BEG
INCR

SCHARCNT , WORD

STYPEY:

RTES

£t 18p)
PC,STYPEC
$7, 3CHARCHT

STIFEC
2(5P)AETPB
YCR,21EPY

14
BCHARCNT
ETYTEX
1LF, 2{5P)
ETYPEY
(PCI+

[}

FC

¥

ENYH

LR L]

*

FAGE

$}MESADE TS FIRST ACURESS OF AN ASCIZ STRING

;115 THERE A TERMIMALY

;:BF 1F YES

FFHALT HERE [F NO TERMINAL
$ILEAVE

;$5MYE RB

$+1GET ADDRESS QF ASCIZ STRING
;FPUNKING IN AET MOUE

;iNO,.O0 CHECK FOR APT CONSOLE
s35PODL MESEAGE TO APT

13M0, G0 CHECK FOR CONSOLE
$1SETUP MESSAGE ADDRESS FOR APT
;15PUOL MESSAGE TOD APT
rIMFS5MGE AUDRESS

1 APT CONSOLE SUPPRESSER

51 YES,SKIP TYPE QUT

;7PUSR CHARACTER TO BF TYPED UNTO STACK
:rBR TE IT TSN"T THE TERMIMATOR
s1IF TERMINATOR pOP IT DFF THE STACK
;s KESTORE R

F3A0JUST RETURN RC

»THETURN

s tBRANCH IF <HT>

s tBRANCH IF NOT <CRLF»
.

3POP  <CPR»<LF> EQUIY
;#1EPE & CR AND LF

$1CLEMR CHARACTER COUNT

$1CET NEXT CHARACTER .

1160 TYPE TH1S CHARACTER

1718 TT TIME FOR FILLER CHARS,?
1:IF MO GO GET MEATACHAR,

FiGFT 3 OF FILLFR CHARS, NEEDED
$14HD THE HULL CHAR.

;]DOES & KULL NEED TO BE TYPED?
IimR TF WO-=G0 POP THE NULL UFF OF STACK
J1G0 TYPE A NULL

$3U0 NOT COUNT As A COUNT

Ly SEa Bian

+3LODP

7 HEPLACE TAHK WITH SPACF
:r1YPF A SPACE

ptBRANCH IF HOT AT

:tTAB 5TOP

:1POP SPACE OFF STACK

$3GET NEAT CHARACTER

s3WAIT UNTIL PRINTFR 1§ READY

sLOAD CHAR 'T0 RE TYPED INTO DATR REG,
15 CHARACTER A CARRTAGE RETORNY
JHRPANCH [F WO
rYESa=CLFAR CHRRACTER COUNT
;EXIT

t15 CHARACTER B LINE FEED?

;:BRANCH IF YES

r;CNPUNT THE CHRARCTER

1CHARACTER COUNT STURAGE

H
H
H



FPU ADD/SUR/ZMUL/GTY HANDOH EXER
DGFPDR8 P 1 Fa=MaY-17 L7230

LELE]

4TEA

4788

4786 @311%%  $12737 8@
4767 BYIL42 112137 @deddt
4784 @#311%8  IRdNA]

47P% @352 112737 Qgewel
4790 #Il16d

4TS #3N1Ed D1 A4S

4732 AN162 A1eldb

4793 F11164 1857 eI13756
4704 #311T3  pELASR

4765  mIL172 1212731 Bdad
4T8¢ AL 2ue  pAL#I]

4797 PR 13TTIT pedled
4799 @IL91A AR1425

479%  pILETLIT MITERA  QEERO4
dB32 B31215  BERTRE  PEAMRT
4841 831274 @RSTAT e@y2@2
{027 @¥123¢ pmMmIIS

Pe3 @312312 #1937 AAI216
4804 w1236 184720

18995 A3l24a ##1176

ARB6  BMIZ4Z 163730 ewille
ARST  PII246 PREZEA

4BRA  #M12%@ pleddT  @91218
4029 W#I1254 M1ZT7IT @2ound
4012 #1242 pradd

4911 #3164 B1T0dT  ABORA4
4832 BIL7Z  B62766  POAGUI
4R1: M313a¢ B13716 177776
4814 @Y13a4  BRETIT  DIBASD
481% PI131g  pRodAR

W1 #3111

4747 #3132 183737 @d14ae
4918 PHINIE AE141E

4917 #3132 MBSTAT AP1232
4879 @I112¢ BRI4LD

#8921 #3136 PwSIET  @pLI@2
4R7Z #31332 BOLYIS

4823 A31334 017637  powedd
aaz4 @31342 BE7TER  AARYA2
482% PJ1I54 PR323T7 eP1282
4826 MILISE 125837 alldde
4927 WII3ES 195237 B8R
4928 @31364 105237 @336
832% B11310 priEal

4832 @31177  pi2bpe

4831 B3113T74 penzp?

40312 03115 LT

4r13  PA1377 Bgd

1534 @1l4ad S

483% L4827

4R35 BABzed

1037 pageRl

4838 LELRrT]

MACYLL 2TCLARG)
APT COMMUNICATIONS RONTIME

fa1dp4
BI13TE

MERRLT:]

aA1231

AaL72l

pARAN

enr12g2

arin
p@dndd

ANl 2ne
oRaNgs

DaeMAE=TT

FAGE

ENYM

10

iliIil!ll‘blb.ll!lll.'ﬂIICOI!II
;70 REPODRT FATAL ERROR
;8T0 TYPE R MESSAGE

1) TO ONLY REPORT FATAL FRROR

sPUSH Fe CH STACK

:PUSH R1 ON STACKE
JSH0ULD TYPE A MEESAGE?Y
:1F KOT3 AF

OPELRATING UNOER APT?

:

3

L

T

H
H
H
H
H
i

1F HOT: RE
SHOULN SPOOL MESSAGES?
IF WOoT: BR
GET MESSAGE AUDE.
1 rBUMP RETURN ATIOR,
SEE IF DONE W/ LAST NMISSION?
IF MOT: WRIT
PUT ADDR IH MAILBOX
FING FHf OF MFSSAGE

H
H
H
¥
Pl
HH

;1SUB BVART OF MESSAGE
;2CET MESSAGE LHGIH IN WORDS
17PUT LENGTH LN MAILBOX
$1TELL RPT TO TAKE MBG.

$7PUT MEG ADDR IW JSR LINKAGE
;1BUMP RETURN ADDPESS

fIFUSH 177778 QN STACK

;1CALL TYBE MACRO

;ISHOULD REFORT FATAL ERRORE
:31F wnT: RR
3 tHUNKING UNDER APT?
1:1F NOT: BR
s s FINTSHED LAST MESSAGE?
$iIF NQT:  WAIT
s 1GET ERFOR ¥

::RUMP RETURM ADDR.
$3TELL APT TD TAKE ERFOF
$ICLEAH FATAL FLAG
; ICLERR LOG FLAG
;CLEMR MESSAGE FLAG
;EPOP STACK INTO A
POP BTACK INTO HB
7 RETURN
D IMESSG. FLAG
$1L0G FLAG
it

FATAL FLAG

LEBTTL  APT COMMUMICATIONS ROUTINE
3’!'.'!{'.!!!"&!! EYT I TAL L LS
EATY!Y MOYR Bi,8FFLG
sRTYN  WOVR 11, EMFLG
BR $ATYC
SATYdD  MOYR E1¢$FFLG
SRTYC:
o EA, w[ &P
OV Ri,=i5P1
T5TH $HFLG
BFQ 5%
cHeR EARTENY , SENY
BHE i
AITE FAPTEPOOL, S
(5] 3%
ATy BACEPI PR
Anu 17 4L 8P1
131 T&T EMEGTYPF
BYE 15
MOY R, SHEGAD
b1 T5TE (MR)e
BNE. 2%
E10Y GMEGAN, RO
ASk R
MOV Fw, $MSGLOT
Moy 14, 3M5GTYRE
BR 5%
E1 Y] HnY¥ PALEPY, 48
[1u1] 12, 1L5P7
NOV 117776, =(5P}
pEL PC ATYFE
461 LHORD B
St
1rE TESTE WFFLL
[1hat] 1
TST SENY
REQ 12%
118: T5T EMSGTYRE
HME [RE
MOV AACSPY AFATAL
ADD 2, 4(5P)
THC EMSGTYPE
1151 CLHE EFFLG
CLAB $LFLG
CLLA EYFLG
L (53P)e,R]
HOY (5P)4, R
RT& 2o
$HFLG: .RYTE "]
$LFLG: LBYTE @
$FFLGy (RYTE ]
JEVEN
APTRIZE=2H
APTENVEAA]
APTEPOOLE 1R
Ped-Mhig=77 {HILE

FRU ADD/SURAMIL/DTY RANDOM EXER MACY1L 27018261
APT COMMUMICATIONS ROUTTIME

DGFPDB,FI1 B4 =aMAT =TT 17370

48239 ELLUEY:]

APTCSNPair4d

PACE

18l

S5EQ 1@l

SEu d181



FPU ADD/SUB/MUL/CTY RANDOM EXER MACYL1 27(i0@6] A4-MAY=TT IRJ18 PAGE 182 sEQ el@]

DOFPDB,P1L A4=MpY =TT {7318 BINARY TO OCTAL (ASCITY} AND TYPE
4842 JSBTTL RINARY TO OCTAL (MSCL1) awb TYPE
441
1042 IR R R RSP R A NRRTIEIR IR AR IR RN SR RN BRSNS
1041 J¢THIS ROUTINE IS USED TQ ['HANGE & \b=BIT PINKRY WUMBER T0 & 6-DIGIT
a4 $#0CTAL (ASCIT) NUMBER ANC TYPE JT,
4845 s#dTYPOS===ENTEF HERE T SETUF SUPPRESS ZERCS AND NUMBER OF DICITS TQ TYPE
L1.E1 ) yaCALL:
4847 1 noy HUM, ={ 5P} :}NUMBER TO BE TYPED
4043 IR TYPOS ;2CALL FOR TYIPEOUIL
L1 L3 1% LAYTE L] 1INzl TO 6 FOR WUMRER OF DIGITS TO TYPE
LT i «BYTE ] k=1 OF o
4851 pa :1Y=TYPE LRADING ZLROS
4452 e j t8=5IPPRESS LEADING ZERDS
4053 P
4254 N ETYPON====ENTEF HERF TQ TIPE OUT WITH THE SAME PRRAMETERS RS THE LAST
AB55 FHETYPOS nR ATYPOC
4836 teCALL:
4057 e HY NUM, ={5P) ;rhUMBER TO BE TYPED
4858 e TYRON ;:CALL FOR TYPEOUT
4859 e
4064 J#8TYPOC===ENTER HERE FNOR TYFEQUT OF & 16 BIT NUMBER
4PEL F#CALLL
1062 FR Moy NUM, ~[ &P} s 3NUMBER TO BE TYPED
4063 T TYPOC s1CALL FOR TYREQUT
ELLE]
4865 #3I1482 ¢1Tbds  3AERABA ETHpAg: MOV R{5P], =(5P) IPICKUP THE MONE
4066 BYLEG6 118637  PARQA1  B31675 MOVE 1{&P),SAFILL rLNAD ZEPD FILL SWITCH
4B6T  wY1d1d 112637 PI161) HpYE (SPY+,%0MODE+1  :NUMBRER oF QIGITS To TYPRF
4868 di1142p 62716 pdRQu2 ADD 52, (5P2 13 ADJIUST RETURN ADDRESS
48069 931434 pRuUtac AR STYPON
4BTH  BI1426 112737 Bveenl  PILAES  ETVIPOC: MOVA ¥l.k2ribl ;35FT THE ZFRO FILL SwITCH
4B7Y 231434 112737 @epensé A11627 L UT:] #5, L0NODES1L r75ET FOR STKté&) ULGITS
4872 #31342 127317 pepeus @31624 STIPONT MOYE E5,SOCNT ;:6ET THE LTERATION COUNT
4073 @IL450 plRlas MOV R, =(5F) i3 S5AYE R3
4874 £IL452 218485 MOy Fls=L5P) 1 #3AYE Re
4875 MIL4SL  FLAS4G MOY FSe=(5P} $15AVE PS5
4276 PI14%6 18374 @31627 MOVR SNMODE+ R §1GET THE NUMBER OF DIGITS TD TYPE
4877 PpIL4E] WS4 KEG Ed
4R7R  @Y1464 DE2TRE PURDBE ADD *E6 R4 {3SUBTRACT IT FOR WAX, ALLOKED
4873 EIATE  11p43T7  pILGGE MOVE R, sOMODE iSAVE IT FOR USE
4933 BILATE 1137RE ANIGID MDYPR $OFILL, R4 ;tGET THE ZFRG FILL SWITCH
4884 WI13A¢ Bl6LR5S  PEBYLZ MOY 12{5F1.F% ;fPICKUR THE 1NPUT HUWHER
40E7 #1524 pASARI LR Rl s ICLEAR THE OUTFUT wWORD
4931 #1526 BE6135 YE3 PUL RS ; tMOTATE MSB INTOD *C*
4964 231514 pIPdad BR 35 33GU DO M5B
4485 SM512  pebiad 2K ROL ES s iFORM THIS DIGIT
48R  RINISI4  BAGLAS ROL kS
48B7 31516 RBPE61BS ROL RS
48R $31528 PLA5AD HOY RE,R3
4399  #315272 pEG1@] Any L LX) ;¢GET L5B OF THls DIGIT
4899 p31524 145317 03162 DECH LOMODF 3 TYPE THIS DIGIT?
4991 #31%39 10PR16 BPL T4 s1BR 1F HO
4892 @31532 243723 171778 BI1C 7178, R ;5 $GET RID QF JUNK
4893 @#31516 @#1982 HHE 4% $1TEST FOR o
4594 P31548  pRSTO4 T3T R4 FsSVEPRESS THIS @?
4595 #1542 BB1AM] BEQ 5§ $1BR IF YEs
FPU ADD/SUBR/MUL/OIV RANDOM FXER MACYL1 27({1A26) @4=-WAY=77 15118 PAME 143 SEQ aled
DOFFDE P11 A4=MAY=T? 11130 BINARY TD DCTAL (AhSCIT) &6D TYPE
48956 B354 PISIO4 5 INC R4 J:ONNTT SUPPHESS ANYMORE AT5
4897 P56 @52T33  Ppapéy BlS5 [ 1Y ] 3 7MAKE THIS DIGIT ASCII
4E9E  PIVS52 @57793  awvpsde 581 RT& v LR} F2MAKE ASCII IF NOT MLREADY

4399 @11%%8 143337 @316237 HOYE F3,RS r3SAVE FOoR TYPING

4909 BI1562  1R4EE1 A11622 TYPE 1] s3G0 TYPE THIS PIGIT

19085 £31566 183337 BILEZ4 183 DECH $OCKNT s :COUNT BY 1

4902 RI157F puiin] BGT 7 3:;BR IF MORE TD DU

1901 831574 pAZ4D2 BLT L33 ; ¢BR TF DONFE

4994 P57 PASIA4 1NE Fa 3 +1NSURE LAST DIGIT ISN'T A BLANK
4985 BI1c@y pEBTAH RH 2% 37G0 DO THE LAST D1G1T

1996 BIleRE  M124p5 681 KoY [5P)+,P% ; tRFSTORE WS

4597 BILEB4 PL2HDS moy [5F )+, Rd ESTURE R4

4904 #IL6Ps A12685 MOY (5PYs,HY ESTDRE R3

4949 Plisiv PLESEE  AMAOEZ  gaPafa moy 2LEP) 4 (RF) ;+8ET 1HF STACK FOR RETHRNING
4918 #3181 BI2E16 Moy (5P, 15P)

4911 e¥16Z3  DRBEdl RTI : |RETURN

49131 BI1623 L1 1) LT 3 +RYTE ] ; 1STORAGE FOR ASC1I DIGIT
49131 @316} agv LBITE S TERMINATOR FOR TYPE WOUTIWE
4814 @168 P8d #DCHNT; BYTE ] 370CTEL UIGIT COUNTEM

1915 BIL625 "] %] pFILLY RYTE L 3 PRERQ FILL SWITCH

4916 @31626 pOPR280 SOMODE: ,WORD @ FIMUMRER OF D1GITS TO TYPE



FPL ADD/SUB/MUL/OIV RANDON EXER WMACT1t 27(18@6)
P4=MAY =77 17130

DOFFPDR.P1Y

4911
451
41949
1920
1921
4923
14923
4924
4975
1938
927
928
4929
1930
4538
4932
1933
4934
49358
4938
4937
4934
4919
1940
1941
4942
4941
944
4543
946
aget
4948
4949
1952
295
4052
4953

FPU ADD/3UB/MUL/DTY RANDOW EXER

DOFPOR,P1) Pq=MaY-77 17130

4954
4955
4954
4957
4958
4959
4904
4981
1967
4943
4961
4965
49686
4967
4968
4969
4572
+4T1
4972
4%71
(LS F
4973
4516
49317
4978
4979
4980
4981
4962
4983
984
4985
4986
987
4968
4989
4990
4991
4992
4993
4954
49%%
49956
494%7
4998
4949
snea

piiGin
23612
Rliéle
E3i64@
pIE6A2
L ERE-TL)
#316%8

#2652
BIIGSE
#11687

#1664
RILGHE
ny15678
31677}
PRIGTH

#31676
231 Tde
LETRAY:
pI1TIE
#3176
31722
ITI2
#IL774
831126
811732
23176
PIT44
811746

[ FINeT]
31756
#ILIET
#1iT46
#317172
DILTTH
w3l?l6
L E¥1 1K
r12026
eizaie
a3taz
*3apd
LEFI L
LEYLF]
32022
211032
LEYLRLS
£33040
EEFL LY
3044
a1 T
LE¥E L1
®138%7
0354
LEFLEL]
miiptd

R12046
[ IR LY- 1]
PAsT4A
(BRI ]
LELET-L
plodae
panlad

BIIEAE
P66HE
pRABDZ

PILE5T
piatsl
$31426
[ LY
| RIEL T

p13NIT
#1277
F1PA4E
e1B14n
[ 1LY
12146
IFTITY
BIBS 48
#1717 46
FIT.Ie %
212137
L ELLEL
T.ERRTY

#13737
B13786
$a5a37
pAS23T
pPI1ITE
LINY-T0 )
#THLEN
013677
B12605
B126P4
AR L-T-F)
B12622
M JERL
[ AR LT.1]
212737
#2737
164401
LEFLET-)
P127t6
B 3dvi
LLLEH
Bdgdea
»IBTTE
[.LFLEE]
BR%5815
pEA1 22

-]

Bilebd

POBOR4

LEFLET
L.ENERT

147212
LEFL Y]
2117158

|32050
£317054
912054
EFLLES

e0a216
147138

aliete
SigIen

AdT5z8

aeadai

LEBRTTL

Ah-MAY=TT 1rRI1§ PAGE P4 s5EQ 219%
TRAP DECODER

TRAF DECORER

BN AR R AN BRI P R R R AN R RSN AR N RS R IR R RN R R
79THIS ROUTINE WIIL PTCKUP THE LOWER BYTE OF THE "TRAP® INSTRECTION
FHAND USE 1T TQ INDEX THROUGH THE TRAP TABLE FQR THE sSTARTING ADDRESS
pa0F THF DESIRED HOUTINE, THEN US1NG THE ACDRESS CGBTAINED IT wWILL
74G0 TO THAT ROUTIME,

ETPARY

HOv
MY
Ta8T
MOVE
ASL
MOy
RTS

RF8.-L&F) T:5AVF A9

2{SP),R2 J1GET TRRP ADNRESS

=(RA} 3 BACKUP BY 2

(R, RA ;1GET RTGHT RYTE OF TRAP
1] F2BOSITION FOR INDEXING
STEPAR(RA) PO FaINDEX TG TABLE

Rir G0 TO ROUTINE

J:THIS 15 USE TQ HANDLE TRE "GETPR1" MACED

ITRAPZ:

«SBTTL

MOV (5p) . ={30) $1NOVE THE ¢C DOWN
MOV A{5P),205P) $IMOYE THE PSW DOWH
RTI +RESTORE THE PSN
TRAE TABLE

s*THI5 TRBLE CONTAINS THE STABRTING ADDRESSES OF THE ROUTINES CALLED
;*BY THE "TRRP"

;
H
[}

TRPADT

MACY11 217(18eR)
POWER DOWN AND UP RUUTINES

a0
PPRal6

Ll R

aneni

BORD2 4
2apP2e

a42527

JEBTTL

INSTRUCTION,
ROUTINE
JWNRD  BTRAPZ
BTYPE 7iCALL®=TYPE TRAP+1{184421) 7TT1 TYFEQUT ROUTINKE
ETYPOC  )CALLETIFOC TRAP+2(1E44932} TYPE OCTAL NUMBER (WITH LEADING ZEHOS)
¥TYPOS  iCALLaTIPDS TRAP+I{ 1044831 TYPE OCTAL NYMBER (NO LEADING 2ERCS)
BTYPON  zyCALLETYRON TRAP+M{ 1044741  TYPE OCTAL BUMBER (AS PER LAST ChALL}
Bd=HAY+I7  IREIE PAGE 1P% SEG R1@6

FOWER DOWN AND 1P ROUTINES

i1 FEYTTT TSRS RS RROS RS PRSI L LR TS LA LS LA 2] EEREUBPREEE IR RN
;POWER NOWN ROUTINE

AFNRDW:

Moy
MUY
MOV
May
MOV
MOy
LI
MOV
Moy
MOV
MOV
HALT
BF

N$ILLIP, 9APWRVEC :;S5ET FOQR FAST UP
1340, 08 PwRVECH2 ;PRIOGT

Fé,=(5P) $tPUSH P@ ON STACK
LR §:1:3] ;:PUSH Ry ON STACK
RZ,=(35P) :7PUSH RZ ON STACK
F3r=(5P} s PUSH R3 O STACK
K, ~(5FY 11FUSH R4 ON STACK
Re.=(5F} ::PUSH RS ON STACHK
PSRRs=[5P} :sPTISH B3WR ONW STACK
&P EEAYPE 3 SAVE 5§

P
FAPWRNIP, RS PRRVEC ;1 5ET UR YECTOR

s 1;HRNG DP

PRI T R T R R P A s I I R R A L
;POKER UF ROUTINE

RPWRIPI

$PWRMG:
APWAADE
$ILLURY

s5AVREY
SFOWER]

woy
WOV
LR
1%C
BNE
uay
MED
WY
woy
Moy
LT
may
MOV
wav
mo v
MY
TYPE
L WORD
Way
JHORD
®TI
HALT
BR

a
JABCLZ

LEVEN

FS1LLNP, MAPWRYEC ;;5ET FoR FAST DOWN

GSAVRA, SP $1GET SP
#SAVRE $rwdI? LOQF FOR THE TTY
L5MYRG ;rmAlT FOR THE INC

15 210F  MDAD

[SP)eRB ;GET SAVED SwR OFF STACK
r 226 ;RESTORE SwP CONTENTS
(5P) e BEWR ;rPOP STACK INTD ASWR
(SP)s, kG ;#POF STACKE INTO RS
(SPY+. R4 s 7POP STACK INTD R4
(SP)+,R) ;;POP BTACK INTD R3
(504 ,R2 :3POP STRCK INTO R2
(5PY+, Rl ;:POP STARCK INTO Hi

(5P} +, R ; ¢POP STACK INTO R¢

FEEWRDN, @4PWRVEC ;35T Up THE POWER DOWN YECTOR
FlAG AEPNRYEC2 ;:1PRINY
:REFORT THE POWER FALILURE

$POMWER $1PUNER EAIL MESSAGE POTNTER
(PCY+,(EP) tRESTHET AT START
STRAT s tRESTART ADORESS

11THE POWER UP SEGUENCE WAS STARTED
Y ;¢ PEFOQRE THE POWER DQWN WAS COMPLETE
;31PUT THE SP HERE
15> > "FPOWER"



FRU ADD/SUB/MUL/DIY RANDOM EXER MACY{1 27(iq0s)

DGFRDR P11

Sgel
5882
L1-BX ]
TREA
Ses
Saesh
T
SPad
spag
51w
S8l
5412
T3
LT T
Sp13
3g16
817
SpL8
5819
3pip
Sa2l
Ll
el
FLEE]
LT r L)
3826
LT3
5@38
5029
LR
383l
@32
5833
5014
3933
03
5e37
5@34
3939
5044
5041
LN
SsSB4
Sh4t
SRS
IDLE
5047
sa4d
5049
Sg5e
5e%1
5052
853
3a54
5955
3456

FRU ADD/SUB/MUL/DTY RENDOM FXRER
=AY =77 173130

BI2be
PIIPTL
P3ZLe2

a3zl
#i211e
#1211
P3Z124
032132
#3240
wizide
#r2154
Wi2163
231172
p3I175
831302
#1210
932216
LEFEFL)
232232
23223%
212242
#3225
PI2256
B3Z264
fI2212
PIZITS
[XFEL)]
LE¥ELL]
AMIZ16
p12324
PIZI2L
#3231372
[ EFEL T
#312346
[ EFELE]
#32355
EFELY
@i2317a
ri2316
LXFELE)
PI7425
n¥i412
12428
[ E¥L¥1]
Bi2434
B324315
MIZ442
LEYLLT ]
LEFELTY
pA2464
LEFE R

DoFeDB, P11

5P57
5858
5p59
LT
Se6l
Shb 7
5061
S5a64
L1 L1
101 )
seh7
S@&E
5a69
Lala
5871
1.2
SaT3
SaTe
5815
376
817
100 ]
5019
5489
Sedl
S882
LY-LR ]
L1.EE)
SBBS
S5eud
5@4T
SeRE
Sr09
$p90
5991
5p92
@93
T894
140
e
3897
5298
5399
517@
S141
5182
5163
Slgd
18
E11 .1
5197
51a9
8129
Ji1e
511l
112

LEFET T
IZ506
#I2514%
*I2522
wizsgd
#13532
231549
BiXSAS
viz5sse
813569
AI2T66
B32574
AX2EDT
Bizhet
LEFi 3R]
Bi2622
831614
P3261%
w2644
[ EF1T-3]
#IZE56
#31664
232672
Bp3TTRQ
327086
wilT1y
WIFTIR
B35
LEFRELS
EXRE V]
P32T5¢
232156
#32761
832766
RYITIN
[ EET1 ]
[ ERT1-]
[ X5 IE)
#331022
233030
[ RLEY-EX]
#13I049
#IIRNAG
#3385+
LERLIT
L EX1113
wiilela
[ EX3Y -V
LEEDY k]
[ RESRI
#33i2a
#33126
[ EFNEF]
PI314P
931146
313154

B4-MAYT] 17138

BATS 1L
e4ns27T
ol

1ed
BpII1B5
pd450}
A?eBSS
AsL18%
426504
12444
851511
LIELEE]
B511321

%11
araias
pi4523
BZR0%5
a52114
L3 RRR

144
PIR1B5
LT 2]
prRASS
a952114
B51117

14
g42851
w2522
047440

wag

122
pe2857
pa2522
BeZALY

. E]

11%
pa2e%]
P52
LLFLET:)

L)

P4
LAF AN
pa2%522
LEFEL 14

pag

12%
a4152%
LELRE:
B4I%1E
FEFARE
#2634

es1ii?
e42116
wa4524
a1 8l
42101
chIddp
p51122

121
praRss
B11RS
852515
LREY4 1]
q51122

143
[ k1L RS
BEL135
Pl
CIRLAT
831122

123
228955
g5s1195
e57515
LEEY-E L]
#3122

104
p2285%
B5L18%
[.L¥ 3518
FLELIT
LEFET
BS1117

123
A22R53
B42500
247522
PEISIS
FLETLY:]
#4ASAS
aski111?

124
BlBess
e415a6
41522
pizial
LT 2 )
a4a5A5
eE1LILY

123
pz#ass
L 1¥EY 1]
pa7s522
BS75LS
[ IRTE Y]
[ L7 .11.1]
L3RR 0

#35124
24522

B4BA5S
AS4185
1YL 2]
PLEITIS
87522
04731S
242532
a51585
B51521
w1117
NA6455
854105
842523
e42522
342440

aen
@46455
LLEREL]
042523
wi521
PIFLET

(1T
ae2104
pIBES1
252423
051122

d41132%
w2epsi
W5252%
PS1122

a4612%
@2pa%1
r52523
w5122

LEEIRN]
Alans1
BE2523
851422

P42516
242524
248517
ESanrin
LEVELE
ed4440

¢42105
4L 440
A5E516

241104
B3152¢
a51117
241125
e
ad75272
[LEESSES
A51%2a
peYI117
#5311
aspldé
B47532
LIv31-L]
a5152a
#5117
A411325
LAY 1]
A47522
42114
As1529
251117
f53311L1
REA1RE
AeTSE2
AL31A4
H415A%
EEFETE]

anp
ea11is
@42536
$28181
Bearae
B43114
41505
242440

eie
B53L1L
p42586
azalal
asg132
421843
LER ST )
A42449

e
pa1125
LY EL0
plasdy
ePe132
L.ITSRE]
P41505
LEFELL]

221

FABAAN
kL L

BaziLT
AS119%
azd22
2123
paal2e
EEVLIES
Be1532
BlbA4n
AAZ440

2R
#ezied
254185
BIPL22
[LL¥Lrs]
AS1127

a4z11?
ar11e%
226127
B%2521
Bsi122

LIRLET
020855
as21i4
253117

243239
@720R55
R52114
es51117

CEILET
azedss
52114
%1117y

43458
RIBASS
B52114
fs111?

nsa1In
B2plés
RAASZ4
ed4s?
24e527
247187

KACY1Y

BaDken
B4TLIT
el

BIbA4A
Ad2440

pg
BIR1DS
PIRLTS
o8t 2i
A26443
A4 443

L]
poales
pIel23
aral2?
QI6 44N
A4244Y

Hoe
aIPr1a4
ajei1il
pep12l
RI16440
Ba2442

82
Azolod
BIPLZY
eeRili
AZH 44D
8431057
851122

#20106
8271523
ds1iab

fa4ad
a43857
P51127

w2819
ai1%83
fT118%

P2E449
Be3857
psil22

prEINE
227503
251185

a26442
a41asy
PELL2Z

A4«NRY¥=TT 1R$18 PREE 1P& SEQ 2187

ERRMR MESSAGES, OATR HERQERS, DATA VECTORS, OPERRND YEQTORS: ETC

+SBTTL

ASCHOTH

ASCWRAML

EMA:

EMBI

ERCt

EMD

EME:

EMF:

EMG:

EMH

EMI:

27i10eE)

ERROF MESSAGES, DATA HEADERS, DATRA VECTORS, CQPERAND VgCTORS. ETC

$MESSAGE PREFTX
“ASCIZ  "HOT: "
JESCTZ "WARM T

JERROF MESSAGES HERE
LASCI12 "F=MONE EXERCLESER = FP5 ERRORT

L ECIZ "D-MODE EXERCISER = FPS ERROR"

LASCIZ “F-MORE EXERCISER = RESULT ERROR"

JASCIZ  "DPMODE EXERCTSER = RESULT ERRORY

LASCIZ  *RDPIF/D) - RESULT FRROAT

LASCIZ  "SUB(FrD) = RESULT ERROR®

LASCIZ "MULIFsD) - RESULT ERROR"

JASC1E "0iv{FsD) = KFSULT ERHOR"

L ASCIZ  TUNEXPECTED FLOATIAG POINT TRAP, TGNORED AND CONTIHULNGT

Ae-MAY-77 19118 PAGE LA7 5EQ Qlen

ERRDR MESSAGES, DATA HEACERS, DATA VECTORS, QPERRND VECTORS, ETC

ENJ:

EMK z

EML:

EMM3

EMN}

[k

EHPL

EMQ:

EMR:

EMSt

EMTE

EMuU1

EMVE

EMW}

EMX3

LASC1EZ  MADDF = Fbs ERPOR"

kSC12 "S5URF - FPs EKRORT

LABCTZ  "MULF = FPS ERRORT

JASC1Z  *D1VF - FP5 LRROR"

JASCIZ  "ADDD = FP3 EHPOR"

JASCIZ  MsURD - FPS ERPORT

LARCIZ  "MDLD « FPS ERRODE®

ECIZ *pLve - FPS ERRORT

WECLE  "ADDF = EFC/FFA ERFOR"

_ASCT2 *SURF = FEC/FER ERROR"

JASCIZ  “MULF = FEC/FER EfRNR"

_ASCIZ "DIVF - FEC/FEA ERROR"

LABC12Z  "ADDD - FEC/TER ERFCR"

LJASCIZT "5uBD = FEC/FEM ERgOR"

LASCIZ  "MULD « FEC/FEA ERROR

AT



FPU ADD/SUB/MUL/DIV RANDGM EXER MACYLL 27(180%)

DOFROB, PHI

5113
5114
5115
Stit
117
%319
5119
Spam
5124
5122
%121
3174
312%
5126
£127
5128
£129
5134
5131
5132
513)
5134
513%
£136
LYEY)
5118
5139
stap
S141
142
5143
%144
5145
5146
5147
2144
5149
5154
5151
5152
5153
5154
515%
51%6
3157
£158
5155
1160
3161
5162
5183
5164
5165
5166
5167
5160

FFPU ADD/SUB/MUL/DTY RAWDOM TAER
A4+MAY=TT 172130

BINST
@3316d
8331172
[ EE¥] 1]

3324
LEXF IR
$Iv1ia
[ XEYF{]
LEIBFEL)
813747
#3323
#3323%6
#1264
$331272
1313130
FERESL]
[ RERFL]
9333232
L EEER]]
#331336
[ RERLL]
933332
LEEEEL]
¥33363
P33378
#331378
[ EELT.L]
w3412
[ XELF{]
[ RET T4 ]
[ EELES]
#1442
LEELEY]
LERLEY]
LIEL] ¥
FERLM

pII4TE
LEXLYF
P IS0
[ 2ELIE]
L XBLF ]
PII526
233534
#3516
B33%544
| ERELL
p3355%
pIVS6e

DoFpLB ., P11

5169

5174

S1T1  #3I5T2
3172 @33600
24711 @PIleds
5174 @13e14
5115 #138322
5176 #))eda
5177 PIILAT
5178 PIIGAN
5179 2316432
S1Bd  B33638
3181 ®B13651
519F 9316460
5183 AIIG6E:
5184 @360
518% P31677
5186 PI1Ted
Sr@7  #1}TEL
Si1gE  @#I¥TIW
5189 &332
198 @311
%191 PA31122
5192 #¥3?
5191 #33736
5194 #313744
5195  P13T52
5196 B11led
5197 PY¥i1les
5199 M31T74
5199 ®i4zal
Eig2 9314213
5281 #34916
5282 E34e24
LA

S204

S205

s7¢6 BI4912
5247 23420
S2ad  #340472
5209 PI4a50
L7138 AI4852
211 P34B64A
52121 BI42ES
5213 BItdT4
5214 #34123
5219 #id110
5716

5217

B-MAYaTT 17339

184
sIaess
P425a36
41532

854185
#1522
g264%5
#41595
#26455
e42521
aez10%
PIE4%S
BI6455
¢#5p130
H26%04
B2E455
n2E411
FELEEL]
pe1532
pe219%
PI6453
LI
BAs1Y T
peTdl
094523
a2
043948
FLECLT]
[IFLIL]
S48 44

103
fA3B55
#531a3
FLEIET:]
#8505
pAZIAY

pII474
892402
pu24az
Po16s
a6
gaza R
PB2416
B4
02426
e
p92379
02383
puidaz

Blddd2
[ LELEY
DI 42
2442
LEET R
PRABBD
- 3ET.L ¥
[.LELT 1
LELELY
PHAPP
CXET-T]
AdAR
L EELLT
LLLTE
HI4D74
PLUYLY)
METIRT
BRLORD
2i4182
LT
EL LTS
PAZAE2
Bltiba
padpi
p14BRE
pe2472
R14274
peIsez
akslid
pR2S1Z
EEERN Y]
BR2%5212

e471514
Bpogdtll
LIELIR)
pagaL)
%8117
259117
a%et17
a5a117
piaL?
pso117?

papdpl

253111
42586
PIB1@1
BER112

821529
0215246
¥a7455
pA2S24
236411
243503
BZE4%55
V26455
BTHAST
P41305
76455
@2645%
#26455
276435
#2501
A2645S
PIG4SS

B28184
fd21t4
LIRDAT ]
ae2%586
CITLT L
231522
241505
B4p585
aseL e
a4 585
BazZR47T
|47A47
as1ass

[:E-143

BY3163
Be21643
BARARD
Bgz420
aapade
ad4in

207410
rEpARA
202172
:LFEIT]
BRZARY

PeT426
2Azeda
POZ436
LU FERL]
232426

#e24 36
POZ 446
ePzese
-LFEL T
Bo2476
BUI56
euzSle

PAZ4E
PRZ454
apz4s6
fB2364
eR2466
BR2474
PNI4TE
o07s24
022536
vazs14
au2516
a02524

852516
252516

235061
B35062
LRET-1S ]
LEELLT]
LEET
CERLLL]

21
e215M1
psi1@%

EEILEN
BAB1B4
B50130
226584
826455
253111
eRBdEs
226455
Qa5
047371
226455
26455
225455
326455
293141
BR6455
P26455

faisia
aupdda
asi%za
fo4%ed
a2yl
Bled11
pI0d11

2pa
T ri-L N
dH1B%S
a4z411
LLETLL]
a531a3

gegege
aR24p4

BAZ 405
oR2422
R4y

#927b2
aa24pa
-LELE

MACYI1

@ag43e
eydaan
eoidin
L-LLLE L]
anzéin

:L¥AL LY
BP9
LLFLILL
gg2ate
RAZSEN
BAl%1A
LY EN L

BA2457
AgRAdY
LLFLLE]
apataa
FezATi
BoARRP
Baziee
pOBERe
' EFAB L]
BEIRAR
LLFEFL
03084

BITLLS
23115

2329l
daRBL1
Paadll
LLLIAR]
Ll LR
:Ll-La Y

EmYg

DHR)

CHEBS

DHCt

CDHOE

DHE3

DThe
DTB:

DI

DTE:

DTF3:

-RSCIZ

sDATh HEADEPS HERE

JhECIE

LASCIT

LAECIZ

LAscid

LASCIZ

sOATA YEICTOPS HERF

LEVER
WORD
NORD
L WORD
L HORD
LWORD

L WORD

Q4=KAY=77 |R:10 PAGE 1940 SEQ @129
ERROR MESSAGES, OATA HEAQERS, DATA VECTORS, UPERAMD VECTORS, ETC
“OIVD = FEC/FEM EERRGR®
"EXp'HN RCY"D"
*eamEXPELTED === »=aRECEIYED===®
" EXPECTED - FECEIYED .
"oLD pC OLD PS8  FP& FEC FEX EFPS EFEA"
*EXPTO=FEC-RCY'D EXP*R-FEN=RCY D"
SFPS FP5,8
SFEC,YEC,0FEA,FEA, B
ANSZ, AK52Z+2, ANSL, ANSI+2. P
ANSZ, ANSZ+2, ANST+4, ANE24b
ANS1, KNSL+2,ANS1 + 4, AN5146,8
FopOpPC, FEPOPA,FPS, FEC,FER, 8FP5, 0FEC, 6FEA,D
SEQ U119

2TLI286)
ERROR MESSAGES,

LoDy

HID:

LOF

HIF1

OPLF:
Qe2F:
OP3Fs
QP4F:
CPAF]|
[u)-1.] 3
QPIDY
QP2
oPaltL
ORAD?
0PSDY

114 1104

xLG:
XHiz

XoP1t
rOP21
EOFN
KOFdr
XOP&
Xopse

A4-MARY=TT 1H718 PAGE i43

DATA HEADFRS, DATA VECTORS, OPERAND YECTORS, ETIC

tOPERAND VECTORS KERE

LEVER
HORD

LHORD
WORD
LWIED
LHORE
L HORD
LAORD
LHERD
WORE
LHORD
+ WURD
LWORD
L #ORD
LWORD
L WORD

JWORD

L0, LONUM, LONUM+ 2, LOMUM+ &, LONUMT6, 2
XH1, HINUM, HINGMe2  HINDMe§, KINUMSO, 2
KLO, LONUM, LONUM$ 2, ¢

XHI, HTHUM, HINUM+ 2,4

X091 0PL,0p1+1,@

AOPZ, NP2, 0PT+1.+P

XOFI, 0P 1, OF1+2, 0

ANDA, DP4,DP442, 2

X005, 0P5.0p5+2,8

ADPE, VPG, DP6+T, 0

K0P 0PlsOP142s0P1+ 4, DP146, 8

XOP3, 0P, P+ OF2+4, GE246 #

XOF1s 0P s ORI+ 2GR ¢4, 0P1+6, %

2OP4 P Optrd  OPA+d QP ds6,r @

AOPS 4 OPS. OPS+ 2, OPS+ 4, OPS+E,. &

XOPE,OPE, OPE+2,OPF4+4,0PbVE, @

1OFERAND TITLES

JASCTIZ  "LOWNDMIM€yl>
LASCTZ  "HINUME"€14>
LSCIE *oplatcil>
LASCIE "OP2I%<li>
LASCIT "OFPI1%eil>
LASCIZ "OPArTLI>
LAECLI2 “OPELTELLY
LASIIZ *OPEI"<LLlY

$ THE END

LEND



FPY ADD/SUB/MUL/DTY RANDOM EXER MRCYLY J7(1086) @4-FAY=7Y 18:18 PAGE 111 SEQ 2111

DQFeDB, P11 A4=Mav¥e]? 173313 [CROS5 REFERENCE TABLE == (SER SYMROLS

ABASE = HIBOPY 255

ACDWL 3 wdBe@d 258

ACDW2 = Padmed 258

ACPUOPE Badudd 258 273

ADDCw o526 4621 L-X1 3iT2 3671w

ABDCL PB2538 4638 13712 3715

AORCZ o251 dedr 3372 3694w

ADDC3 32334 4658 1372 3T

ADDCH #32336 4403 AT 3760

ADDCS Pa254n 4672 1372 A§71a Jgnlw

ADRDCS 02543 4oB 3172 24w FERLL

ADDCY 82544 4699 1172 LELLTS ol

ADOCH BO2546 ATy 13172 1982=

ADOWH = RABPQN 258

ADDW1 = B2dpad 258

ADDNL B SBAPAD 58

AbDW1L= Bloddy 258

ADDM]Zx mDAPAD %8

ADDWE 3z pdvORad 158

ADDWL4w #3022 2%4

ADDWES® POSPOR Pl

ADDW2 = #dd02Q 598

ADDW3 = @RdDAD 2%8

ADDHE 3 RALAGD 254

ADDWS = FOBWAI 238

ADDWS = @dRvdn 258

ADDNT = SBdddn 58

ADDWE = BO2PYD 258

ADDwY = B3OL3R 53

ADEVCTa goaeaa 258 264

ADEYM w SB203¢ 158

AEND1 [ CLBN.F] 186 713 T

AENDIO PALASS 1151 11&R 1187 [ERAE

AEWD1Y  pe67el 1234 123% LZA%

AEND1Z @8723%h 12%1 1398 13a41

AENDLY @BTi64 1348 13155 13598

AEND1Y w27?722 1423 14312 14159

AEND1S  31823P 1472 L4719 1484 14880

RERDPLG  DB18%5e 1544 1553 1568 15647

RERDLT  PLISZG 1698 16l L1628 16245

AEND?Z PE4378 112 TB1 759

RENDZR @131 1668 1677 L6A4 168N

RERD bz i Bz9 LELY 408

AEND 4 BasSvel LLE] LLX] 97

AENDS PA53TI 551 L LT 65 6914

AENDS pasTYIE Lha2s 1235 1#432 10dbd

AENDT? BAG16G 1891 1898 1183 110872

AENY = gRUBBD 258 269

AENVME x B3dirév 258 278

(1331 LT 1)) hES [T FE]

AERR11 #9bb642 1:20& 12198

AERFLZ? #0V176 1373 127

AERRIS #14186 1454 14588

AERFIG  ®12414 1326 1578

LERRY2 4266 754 k111

RERRS  PAS246 935 LELT)

FPU ADD/SUB/KUL/DIY RANDOM EXER MACYLY ZT(1086) Ay=MA¥=27 J1AL1E PAGE 112 SEQ 4112

DOFED& P11 B4+MAY¥=77 17110 CROSS REFERENCE TABLE »= USER SYMRULS

AERRE  P35554 Lang 19128

AFATRL= BAPRPAE 258 131

AMADRL® @owcen 58

AMADR2® @ddded 258

AMADRI* #3938P 58

AMADR &3 PABIBA 58

AMAWSLN PAMBS 258

AMAMSZE SBPRAN 258

AMAMEIZ PARVAD 548

AMAMEAE PBPRAD 158

AMSGADS RAGORY 354 56

AMSGLGE wl@dean 258 267

AMEGTYT RIPdd 258 268

AMTYPLi® Povdd 2%8

AMNTYO 2= PEOdIR 258

ANTYP Iz 900D 58

AMTYPdz aERDI 258

ANEY BATAPE FET 1 A9 o= Tpae Tiagw L Tids To5= T4 et Tras TIT1% Tl
T19 Thaw 224+ BIL* LELES 231 CEES B37e 879 BRbe g87e Ll ARGe
B LR ] g Fibe L1 956 957 9%8 Sals 962 G632 1113 10949
18288 1929+ 18I0 1931 iBsis 1933 1236 1437 1Rpide 1839 1342 143 1086
1293 1894+ 189% 1498 1899 IR 1481 1104w 1146 1153 1154 1155+ 1150
1157+ 1158 1161w 1167+ 1163 1164 116% JLERw 1287 12254 1237 L1228+ 1229
1232+ 1274%  1293s 1294+ 1295 1296w 1297+ 1298 13014 1343 L35¢e 135]+ 1353w
1353 13156% L1198+ 14p5e 14968 14@T# L4RBE  1409% 1440 1413% 1455+ 4748 147E#
147 1477 14RQ+ 1481 1472 [ELELS 1927 1546+ 15472 1548+ 1549 1550= 1551
15%4n 1555 1555 1557 1558 1561w 1403 16144 1b11® L1613 1613 1b16% 1617«
1618 1671+ 16638 ipTee L&71Le 1672 1673+ 1674%  1687% 1678%  1p19%  lbBes JEY:FR
1632 1685 1724 1743 1744 1145% 1744 1749= 1191+ jRies 1ALy 1812% 1813w
1834w 1B15 1818 [E11-0 166T= jasfe 1869 187¢ 1973+ 1915% 1923+ 19231+ 1924+
1925+ 1926 1927 19380 1971+ 19784 19512 1992+ 1991 1995 L1997+ 1958 28P1 %
841 tabw 1063w rULL L w65 2apb* W67 elas 2471+ nlils 2073 2874 2u7 i
2319 2126+ 2127 2128" 2129 132 21333 2134 137 2179 21t 2187w 2186#
21B9" 2199« 191 21044 2195+ 21968 2197+ 198 2281 224p¥ 22598 2260% P LR
2761 22654 23Q7s 231764 2337= 2izae 23294+ Z3lue 2131 2334= 2376w 23954 2396+
2397w 2390 24d1% 24438 462w 2461+ 2464 2465%  2abés 2467 247ee  2519% 253w
532s 2533 2574 2517 7534 15319 2543 1L 1603= 2h4e 2685 P LN I6QTe
2604 2611% 1h12= 613 261 4 4613 2618+ 26698 2673w 26894 FLLIR 2687 2bB5e
26064 2687 2698+ 2T32» 2T51e 27512+ 27153» ZTS4 2755+ I756 27159+ FALTS 27b1*
1762 78] 276G rLlLL 2027 28784 2829s 283 2833 7074+ 2893 FLEEL 28958
2896m 26897+ 2898 A1 %41 2963 963 2964+ 2965 2966+ 2969¢ 2972 297 3=
L4t IRIIs 3@I4s IpAER IRTGe 1337 Ik male 1342 IP4de Ind4e IBAS IndEs
1187 115+ 3517 3118 ERR AL LT 3128 112 3324 3136 3129 3122% 31978
a5+ 1787+ k¥1-LLJ IZB9e 1110 3211w 12124 3713+ IZids 3215+ 32160 116+ 3215
1329 221 3122w 3223 3324 3225 1227 3239 iz 3234 EFERL 51595 5163

ANE2 pAT4IG Iy 672 &78 TiE 744 RBT 83 FLY 868 19 925 %92 548
o869 1873 1129 1135 1198 11986 12%7 1263 1326 1332 1318 1387 1438
1ad4 1518 1516 1586 1592 164k 1852 178t 17132 1174 1788 1043 1949
1898 1984 1954 1969 2424 F{2¥] 2192 108 2162 2168 2223 2229 2390
2294 235% 2353 2426 2412 2495 2501 2567 2573 2643 2649 2715 2 3
2194 2797 2957 2B63 2926 2931 2997 k1L K] ELL1 jeng 3117 19 ILte
3579 3247 N 3214 3116 5159 %161

APASS ®* BSDPRG 258 253

AFRIOR= p@ddDe 258

APTCSUs @dpitu 4734 48390

APTENVS BO&DRA) 4595 4117 4795 4337



FPU ADD/BUB/KUL/DTY RANGOM EXER MACYY1 3T(1906)

DarFrPee. Pt

AFTS]In
ARPTIFON
ARET)
ARETIR
ARETI11
ARET1Z
ARET13
ARET14
ARET1S
ARET1&
APET17
ARET?
ARET2d
ARET]
ARETHY
ARETS
ARETSE
ARET?
ABCHQT
ASCWRM
AEWRLGE
ATEATR=
ATST1
ATETIOD
ATETI1
ATETLZ
ATSTL]
ATSTIA
ATSTLS
ATSTILE
ATETL?
ATSTE
ATET20
ATST)
ATSTH
ATSETS
ATETE
ATETT
AUNIT =
AUSWF =

FPU ADD/SUB/MUL/DLY RANTHIM EXER MACY11 17(1P06)

Bag2ea
2143
LR RE1
| 11
| L121:
pETIRZ
7376
paTE24
MERs7
mMaite
piRTIE
[ LEFL ¥
#1116&
[ CEREL
SRATEL
sa5222
235318
HE2%h
#I1706b
| B¥{.xL]
BBEERAG
soopaR
[ T2 1]
#6357
#6780
PilTIES
#OTH22
»2THS
(IR
S10432
d1et42
| LINFL]
*i1212
w4582
[ Ta T
w3304
#ASE12
[ LT )
PREDED
$o¢P2d
peed o
FrEnT
9016372
pddRd1
paRaRL
pORAPL
[ LLETLY
[ L]
| [ Ll
PELLRT]
830180
L TLF1-T)
Y492
LR
DoBRR7
»O2vR0

DaFPOB,B1Y

BTT114
B1T1?
BIT13
BIT14
BIT1%
HITZ
BIT3
BITW
B1TY
BITE
BITY
B1Y8
BIT®
BPIVECE
(o] x
LPLF =
DPISP a
BENDY
DENDY A
DEMDY |
DENDY 2
DEND1}
DENDY ¢
DENDZ
DE&D}
DFND 4
DENDY
DERDE
DEWD?
DERR1
DERR1d
CERF11
DERA L
DFRRLI
DERRLA
DERE?
DFRR]Y
DERRL
DERPS
DERPE
DERFT
DHA

DHB

DR

DHY

DHE
DISPLA
DISPRE
3 4 ]
DIVCL
nivee
cIvVC Y
DIVC4
pIves
DIVEE
DRETL

[ LEETL
#10P00
Ll
LA 11T
139890
pe2adq
aoealy
#3AD29
LRI
LERIET
[LLFE 1
#3240
£3tIAN
PR
pAEMLS
| 1.IFL-T
1175w
PIEEE ¥
17206
B17472
LRI T
RIAIT4
nrendd
IR
ri5222
aLs516
[ 401 r g ]
[ ITXEF]
P Y
pLEIED
PLTA4A
#1172
#1765
[ ¥ 33 V]
[FELT
#1iels
15122
P15486
172
LILY S L)
#iE53b
033204
LEEYFro]
nIIIS6
[ FERER]
[ XEEEE]
0e1tdn
[ “LIRE]
"AITHA
PrPAZSLE
982372
22572
*32574
Be25TE
[ DFLY-T)
[ JEE2Y ]

B4=MAY-7T 17130

562
4129
559
1118
1171
1244
113
1368
1425
1497
1573
78
1632
794
a49
26
§7%
1B56
&51
E53
250
754
693
114%
1211
1278
1342
1157
1459
1531
[ LTI
159
1663
23
gtd
S48
1813
1495
%8
2%8
FELS
%8
49E8
1250
1150
1149
1134
1122
1114
13983
189+
1RE#
187
1868
1240
125

d4=MAY=T7 173130

e
133K
1#2e
1AL
191
123
123K
1211
128¢
1198
118¢
117
116
132w
48
g
ars
2257
2744
2825
2891
2968
il
23214
2193
2460
2549
2681
671
243
2
2827
2873
2941
1213
2106
2118
2442
2511
2403
2659
298
neé
310
349
175
2383
169+
7EE
L]
LLEE]
[ LF1)
LLEL
ARd4n
4950
i@

4BI6K
4797
4551
1142r
12838
12704
13198
1394%
1451
15238
1599k
751
16598
Bigs
urse
%374
18452
18830
spads
SEa5e
m
262
181
149
1219
(811
L3464
14214
L467
15319
1686+
767
16664
a374
[TFE
948
18721
189894
26%
b

5715

125
124
121
1232
121
12
119
118
117
116

4593

537

613
1290
1508

498
4744
218
2164
2749
FLEF]
2548
2967
kLE ] ]
2331
FALL)
2469
2536
26id
2674
2241
273%%
JAELE
281K
294480
IALTH
I3
237192
244560
23151
25871
601
ez
b1}
328
51380
3w
sS40+
5584
1379
3%
1374
e
LERL
1319
1379
22160

4858

Toda

1337
L2094

L4781
L3438

kg 1]

9514
L0241

4532
153p

643

593
)

544
22684
2758
29364
29040
2971
ne?
231111
4Par
¢T3
7541
2611
26859

3ah
332
EEL)

ELE]
5354

436 3a
4291
4276+
4378
4=
1167
4370

A4=NAY=T7 10r1% PAGE 143
CROSS REFERENCE TABLE == UBER BVYMEOLS

633

4605

1768

Aa=mkY=17 1Al FAGE 114
CROSS PEFERENCE TABLE == USER EYMBOLS

b45

51%

2765

29769
ELLIE]

25458
a6i1F
693N

54
ide
ELL]

jaz
15522

4399=

44020

648 268
47713 47RA
FELAT]
ase 362 ELL] ale 408 11
417 51330
421 512718
341 195 349 423 Stdey
45A24

31281

SEQ P14}

S5EQ Biis



FPU ADD/SUR/MUL/DTY RANDOM EXER MACT1L 27012496) Sd=mAY=1T 1A{1F PAGE 1i% SEQ 2115

paFPOB, P11 d4=MAYTT 17130 CROSS REFFRENCE TABLE -- USER SYMBOLS

DRET12 #L7020 2182 21728

DRETI1 EL7346 2718 FELIY

DRET12 217632 7034 080

CRETLY #2812s 2913 9391

ORETES  PIA4IL 2084 gt

CRET? [ JRLY .} 277 23838

DRETI  #15476 2346 2372

ORET4  B15362 2412 2439

DRETS 915656 2482 2500

ORETE  #lel&4 2554 25024

DRET?  #16%12 2639 26500

DEWR £ 17157w 458 217 547

DIA a32474 298 g Jes 154 56 362 366 37y LIl ] 412 51568

DTS $3135¢7 315 1l% 183 107 191 395 199 LLF 51578

oTD PIISES F1L 374 332 340 "7 51554

oTE p1is26 129 128 116 344 LH ] 51614

DIF [ FEET-1:] 349 S165K

DTSTIL pLA4BC 1244 2232 22550

PISTIA PL7182 2136 ITATE

DYSTIL @L7432 812 2028 2823#

DTET12 BE7714 2R78 2886 29891

DTST13 #29218 7947 2955 29544

DTST1¢ #24516 ip1@ a2 129t

05T @i14664 2311 231% 2322

OTSTS  #15160 23108 23R4 2391k

DT5TA  M15442 2447 2455 458N

OTSTS #1574 51& 25724 %27

DTST6  #10246 2384 2596 5990

OTSTT #1657+ 26b4 2672 26750

EENTY p2128¢ 137 1130 141359

EENDZ  #218E2 1302 31235 EFLTL

EERR1 821172 127 31371

EERRF? PIlESH 3228 EF3T 1232 312370

EHMA 917183 428 s@R9F

EMB 932149 492 50148

ENC (2 ¥Iki] 417 s2i9¢

EMD #1233% 421 50251

EME #IZITS e 320 50311

EMF $123175 324 228 EEEEY)

EMG P1215% 1312 335 52418

EMH pi24B% 340 344 2246

EMI #3243% 349 A%y

EMJ P32524 98 LELIE

EMK n32545 ELY LELTT

EML 217566 186 557k

EMH #32607 k11 ETRET]

EMN 032639 158 5373

EMO pI2451 362 LAY )

ENP LEFLTF] 160 sa194

ENG 032713 178 =aR2a

EMR #I2734 315 S@RSH

ENS 932761 379 S8R9

EMY EXRT Y 183 3993k

EMTYECS 48030 135k EETE 532s

EML 033031 367 53971

EMY FIFRLH 391 HILIE)

FPY ARD/SUBAMUL/DTV RANDOM EXER KACY1l 270(1Ad6) a4=FAt=T7 1A218 PAGE 11§ 5FG 2116

DOFPDE,F11 B4=MAY=T7 17730 CROSS REFEREMCE TABLE ~= IISER SYMBOLS

EMVER1  POL232 2981

EMVARZ B2L25% 3NN

EMY@R3 921382 105k

EMYRLE #91326 e

EM¥PD5 ®9211%2 3160

EM¥RRS wa117s 3284

EMVRYT @O142% 241

EMVRLY #3144 Izds

EMVELY  BOL4TZ 132r

EMVALZ #31S16 1364

EMY¥BLEY  BAIS42 140+

EMVEiE  BY1566 M4

EMYAI5  #e1612 349¢r

ENYE1G W31636 548

ENVELT BoLb62 1581

EMYEZ?0 #d1l7de I

EMYRZl 821732 Inkd

EMYRZ?2 dol7%6 37en

EMYPAII  puIge? 1758

EHVB2L  BYI026 379k

EMVE?S  PAIeS? ELRT

ENVB26 @a227& 387

EMYDZT  ©#R2522 3713

EMYBIR M232146 31951

EM¥BA1  wi2172 99

EMYBI? =216 4231

EMYB3] @w2742 wen

EMVRI$ RI2766 42

EMYRIS pITNI2 1T

EWVREI& 922330 421

EMW 933105 395 1a5n

EMX LEETEF] 399 51954

EMY LEETL Y 403 £313r

EREGY  @32697 4080 4571

EREGH 2604 4993 872

ERECT  BO2626 49M 4573

EREC)  ®#alé618 471F A5T7ds

EREG4  puis12 520 1575

ERECS  PO2514 493 4576w

EREGS  @2¢3616 4940 45T 4578

EREG? | FFLI¥L 4951 4579

ERPVECZ eddapd 1284 545 546 557+ 4513 A514%  4SLEs A5t

ETSTI  #21876 3186 e

ETST?  #214ed 11%6 12084

EXPFEA mJ2)76 4360 [LE D 17%s 194* LTL T 96+ 9794 1BSE* 11464 1177+ 1244 1313 1368
142% L4974+ 15T 1633% 1694 L1161+ 183 18B5® 1941 2013 2ub9s 2149 2iles
72T7% 2346+ 2413+ Z4E2¢ 25544 Pel@s 2TeIw 27TEe JEAs TN 2964 8z7 3847
19@5 4086 4097 28 4279 4373 4384 TR

FEA $o2366 4321 665 T84 T 186 Ep@s FELY 9312e 947 Gess 1929 1062 1122
1183+ §218 125¢= 1285 1319 13748 1431s 1486 1581w 1538 1579% 1639«  17eads
172% 1TAT. 1802 18364 1891s 1547 1982 2019+ 2854 2095+  2155% 2716 2151
2781+ 2318 2152+ 2387 2419 2454 248Be 25323 7568 2595 Thib= 2471 27eds
7743 2TR4= 2019 285R%  289% 2519+ 2954 299A*  IB25 663 3151 &157 51865

rEC #2364 431 fE4n 694w 11 T3ds 16@ 162 799# 544 s Ga1e 543 GE4e
1B14%  1BLE 1861+  1121% 1182« 1212% 1214 1245+ 1279 128} 13118e  1373% 1430

1463+ L#62 15@2e 1532+ 1534 1570w 163ds 1699% 1729+ 173} 116G 17964 1798



FPU ADD/SUB/MUL/DIV RAMDOM EXER MACY11 27(10@5) @4=MAY¥=77 §A$18 PAGE 117 5EQ ¢117
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43150
4856
4508
164K
515¢#
176%
2138
RS
4787
1583

4h4te
4774
4949
L 3
4958

4BTHe
4592
inae
526
1334
e
1994
79
19%

1327
1583
1952
1423
2855
3148

4589

4763

497564

529

1325

48
1056
1845
e
4537
4564

1697
1245w

65%
18564
1493
1685
2342
27781
4793
4763
4783

1959¢

I2%i

4949
ATHS

pa=MAY=17 19318 PAGFE 123
CROSS REFERENCE TR#LE == USER SYMBGLS
1197 1198 1254 1255
1584 643 1644 1704
2923 2224 2894 2100
2424 2492 2493 2564
2923 7924 2994 2995
e nw 3173 1594
917 45970
911 513 535 537
(LT 1477 1509 1585
249 5¢ 538 539
1116 u7? 1244 1313
1944 b 118 ] 29R9 2149
2844 2913 2984 IBSE
45733 4536 4527 4528
1565 1560 4583 45590
1254 45358 4542 4545=
6590 2 7258 799
111% IR RE-1 1173 117714
14978 1569 15711 1829
1937 15419 W09 HIEL
23467 2499 24134 247
FEL FLELY 2999 FLTEL
49511 4952
4524 4546% 4547 4552
4948
47780 771
PeaMAY=TT 1AZIA PAGF 124

21e1a9R)

CRO5S WEFERENCE TABLE == USER SIMBOLE

ATals

LELY

4864

118
541
1189
213y
3181

49151

17
542
1440
22948
EERA ]

181K

ERQ
1518
23161
45355

LRAN

T4E
1594
434
1556

1847

8195
1654
2543
LTYR

1321
17e5
2159
1565
1975

1645

H4l
136R
Fral
1j44
4515
LT

4555

Tdasw
1240
1633k
P85
24F31
29Re

4556

199
Ll
17115
7579

ATRaE

13124
1
2160
040
e

339

1871

542
1425
2217
4498
4536
LT

LLL)
12440
1698
79851
255
29840

4562

1919

az?
17482
1691
4743

1378
1772
2278
2641
3aTe

541

172

5%
1497
2348
44%9
4537
4617

Ba90
1309
16244
21435
254N
3852

4617

1914
1ol
1851
e xS
46359

1379
1BaR
2221
21132
Te

4507

I6Tur

T7i5
15713
24113
1508
4549
4994

92
13113
17157
21450
2626
1p56¢

Luss
1877
L1906
2749
4970

SEQ @113

1435
1841
2287
2713
kLT

1571

794
1633
24832
451
4552

9p6d
1364
17630
2106
26388
3409

SEG @124

2144
1137
1963
2865
1995

1416
1895
2388
2788
3Bk

4685

549
1694
554
45A3
4555

975
13694
1826
22108
2598
11449

254
1198
Ta34
2914
51558



FPD AMD/SUB/MUL/DIY RANDOM EXER MACYL1 27018461 R4=MAY=7T 16118 PAGE 126
DRFPDS P11 24-MAT=7T 17130 CROSS KFFERFNCE TABLE =- MACRD NAMES

CHPFLT 1t
COMMEN 1407
CoMMRR H
COMMa] 1
Coumpag 1
4+ LLF] 1
CoMMpY 1
cCoMNgs 11
COMMYE 14
COMMBT ¥
CoMmM| it
COMM LB 1+
COHMYpY 1
COMMY2 1]
CoMME Y ir
COMML 4 1
COMM1S 11
CoMMY g 1k
coMM 7 1%
LoMuz LE
COMHZa ir
COMMZL 14
CoMMz2 9]
CoMY) ir
COMM2 4 1+
CaMmMzs 1
CouMz5 1
COMNZT 1
CO#sM3 1
COMM 33 11
CumMmMy 1
COMMYZ 1#
COMM33 it
COMM34 1
CONM3S 14
COMM16 1]
ComMM3T Le
COMM4 1+
COMWe3 1%
CoMM gy 1%
COMMaZ 11
COMME S 1
COMM4A ir
COMMYS 1+
CoMugg 14
COMMg? 1"
ENDCOM 1486
ERRCMR i
ERPLUR 1 4618
ERROR EL 694 699 Ta Ti5 156 64 168 TR
945 967 1219 1918 1822 1a44d 097 11R5 1147

1283 1207 1382 1344 1357 139% 1414 1458 1464
1604 16322 164 16PE 1725 1733 1737 1758 1792
1931 1977 1998 1984 29972 2044 2052 056 078
253 2166 2309 2316 2329 2311% 27! 2385 2189
2524 2525 2543 583 2593 2597 261% 2661 1689

FPU ADD/SUB/MUL/DIV RANDOM EXER MACE1! 27(1P86) PA4-KAY=77 18118 PAGE 127
DQFPDB, PHL D4=MAY=7T 17130 CROSS FEFERENCE TABLE =- MACRO NAMES

FLT ] 2817 2811 934 2875 2881 kL LS 29942 2944
k1LY 3108 3133 31199 3218 1485
ESCAPE 1400

FCOMS 1+

FCOMY ik

FCOM3 "

FCOMI Lt

FCOMs ir

FERGTS 1t

FPRCTS 1

FREFEC 1

FRSTST 14

GEKCOM te

GENTS1 Le

GENtS? Le

GENTS) ir

GERTS4 1k

GETFRI 148k

GETSHR L40e

GTSTO 14

G151F 11

HTSTD 10

HEISTF 3.

MOYDIS it

MULT L4k

HEWTST 1404 655 121 198 a45 902 975 1852 1112
1549 1629 1698 1757 1826 188y 1937 2909 2885
2558 626 2698 2174 2040 2929 298@ 31282 114p

POE 1404 4A29 4830 98 4982

PUSH 1489 1798 4792 4913 49&8 1965

REPDRT 1408

SBTET ik

SBYSTZ 1%

SCOMY te

SCouY ir

SCOM2 "

5COM2 11

ECOMY 1

SCOMS 11

SCOME ]

acaoM? R

BCOPE 358 659 724 791 LEL] 985 Lx]:] 1455 1115
1572 1632 1493 1768 1829 1084 1942 912 2088
1553 1529 ERLT 2717 2043 1912 2993 3855 143

SCPLUR 1 9587

SEACAT i

SETPRY 1434

SFTREG 14 451

SFTTRA 19400 4943 4950 435]

SETOR 10 1480 528

5KIP 1400

SLASH L4ge 517 &d4

SPACE Leae

STARS 14ar 176 147 189 196 21p 254 FLE 516

657 21 723 kLT 192 845 a4 9032 904

1113 1175 1248 1242 1308 1311 1364 1358 142y

#25
116%
1468
1809
213¢
24812
2671

2952

1173
2145

1176
2148
1244

5148
975
L4213

EEL]
1348
1484
1804
2138
2444
269y

958

L24e
2186

1343
3209

L1:3)
%71
1491

arg
Lité
1528
1819
Z18e
2453
27133

2974

11R%
2113

1312
276

50%
1852
3495

a9s
1220
1538
1861
202
2458
274}

Igg

L3164
2342

1367
2345

628
1854
13639

SEQ @125

97
1333
1549
1874
2341
247y
2745

SE0 A126

1923

1421
2409

1424
2412

628
1113
157y

P45
121%
15637
L1916
224%
2511
787

Je?

149
2476

1494
2481

659
1114
163%



FPU ADD/SURB/MUL/DIY RANDOM EXER MACYY1 27{1md&)}

DOFFDA, B

STATYS
SWRASU

TARDTH
TADDDZ
TAGDF1
TrLODF?
TADDER]L
TADOR2
TRAMTRF
TYPBRIN
TYFDEC
TEIPNAM
TIPNUM
TYPOLS
TVPOCT
TYPTLT
UPCODE
J3CHRE
BECUTH
BSESCA
BENEWT

SISET

SESETH
AE5K1P
JEQUAT
JHEADE
LSEPAS
SETUP
+STPAS
JAACTL
LJAAPTH
JBAPTH
+BAPTY
JICATC
SHCMTA
J$FOR

JERRO
+APONE
JAECOP
+4TRAFP
HTYER
+$TYPE
JSTYRD

« MBE,

EFRUAS DETECTED:

163y
Tl
2628
N
14
L 430
e
1L

LERIRE

1698
1147
2694
RILE

4

4979

6%5
162%
2626
L3 L4

18

124y
514
51T
§74
5%

47R3
162
kLl

45%8
19%4
4491
4917
4T
1940
L1

a

ddeaMAY=TT 17539

1v92
7206
2708
1241

T
1698
2698
4958

DEFAULT GLOBALS GENEHATED1

FPU ADD/SUB/MUL/DIY RARMOM EXER MACY1: ¥7(1206)

DaFpRE Pt Rd=HMAY~T? 17130

1757
208
2774
1208

e
1757
2174
4551

1759
171
2776
449%

g45
1924
2849

PE=MAY=T? 1RI18 PAGE 129
CROSS FREFEREHWCE TABLE == HACRD NAMES
18326 La29 1601 1893
7175 2343 2344 2409
2448 264 1929 911
4558 1637 4706 4TS
582 475 1852 112
188y 1917 2809 FiLE]
989 1988 1952 3i4p
B4-MAY=7T7 1Rt18  PAGE 129

CROSS REFFHENCE TARLE == MACRO NAMES

1937
2411
949
1643

1373
H145

COFPCB,BIN,DGFPDR LET/ACRF/S0L/P/DOC/CPUTTO/EX /ENt WRPSNLITTMeNQFENR WAL  DOFPDR P11

RUNeTIMEY
AUN=TIME RATIVy
CORE USEDY 23K

DOCUMENT PAGES)

WRAF=AROUND?

USER SYMROLSY

MACRD

HAMESYT

UNDE 3YM&OLEY

D15k BLOCKE

19 16 t SECONDS
143231=2,7

%9 FAGES)

128

L]
141
14
READ: 1234

D15K BLES WRITTEN: 6219
KILD CORF EFECONDS: 1377

1340
2796

2e09
2409
Ias?
4356

13e%
2273

2wl
2558
3054
4972

1364
2342

SEQ @137

2083
2553
EL-LE)

1821
24aY

S5EQ P1zR

9887
7626
L4

1493
2414



	00001
	00002
	00003
	00004
	00005
	00006
	00007
	00008
	00009
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	00016
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	008
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	012
	014
	016
	018
	020
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	024
	026
	028
	030
	032
	034
	036
	038
	040
	042
	044
	046
	048
	050
	052
	054
	056
	058
	060
	062
	064
	066
	068
	070
	072
	074
	076
	078
	080
	082
	084
	086
	088
	090
	092
	094
	096
	098
	100
	102
	104
	106
	108
	111
	113
	115
	117
	119
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	123
	126
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