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LONTENTS 

i. SESTRACT 

é. REQUIREMENTS 

2.3 EGJIOMENT 

é.2 7 ORSSE 

é.3 SSELIMINGRY S82550"5 

3. LOROENG PROCEDUF 

.. STABTING PROCEDUSE 

“. 8 CONTBOL SWITCH SETTINGS 

4.2 STRETING ADDRESS 

4.3 PROGRAM AND/OR OPERATORS S°°Ir's 

§. OPERATING PROCEDURE 

$.i OPERATIONAL SWITCH SETTINGS 

2 SIJSROUTINE aSS7SaCT 

6. ERRORS 
RESTRICTIONS 1CTI0 

é. MISCELLANEOUS 
z.: EXECUTION TIME 
2.2 STACK POINTER 
8.3 POWER FAIL 
3. PRIGRAY DESIRIETIIN
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NBINCEC=|1-DCFFU-D-D FPL1 DIVIDE EVERCISER CAGE 3 

. ABSTRACT 

THIS PROGRAM EXERCISES THE FPIL FLOBTING STINT Srvite 
Nefeurtine Erte Civo) wth BRNOSM NuMBES earsfonz- 
HE CHECKE RESULTS OBTAINED USING 7HE ANSWER are 

. FPEGUISEMENTS 

2.i EQUIPMENT 

POPLINE STONOGRD COMELTES WIT! FELL TETIIN 

2.2 STORAGE 

TE ROUTINES USE TEMOSY LOCATIONS 0 Aeon te tee or ie 
ENC OF THE LISTINGS SHOWS THE ABSOLUTE LOCATIONS OF THe 
FORTRAN Mate ROCTINES Welch aERE ASSENSLED SEPERRTELY BNL 
LIMPED A MAIN PROGRAM iA oeMKELS oN = cess‘ EM-i5. 

2.3 PRELIMINARY PROGRAMS 

DIFER THRU DCFPL 

3 LOADING PROCEDURE 

USE STANDARD PROCEDURE Fl8 ASS "APES. 

- STARTING PROCEDURE 

. CONTROL SWITCH SETTINGS 

SEE 5.1.3 (ALL DOWN FOR WORST CASE TESTING 

<2 STRETING ACORESS 

THE PROGRAM SHOULD ALWAYS BE STASTED AT 202 

4,3 PROGRAM ANO/OR OPERATOR ACTION 

LOAD PROGRAM INTC MEMOS: LSING SEE LIATES. 
» Lom ROCRESS 200. Fa

re
 

-
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*35 MGINDEC“11-DCFPU-D-D _ FPL DIVIDE EXERCISER PAOE 
ist peespeer thy? : . 
‘ae 
is 6) THE PROGRAM WILL a OF AND SELL WILL RING ONCE EVERY POSE, 
- dal je ovyi 4.9 

° Sie eee Be’ Oe THE ze h HipMercae: SES hed “ist”. 
DATA DISPLAY SWITCH TO THE DISPLAY SOSTTION. 

“?
 

$. OPERATING PROCEDURE 
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} te eee HOLT ON ERROR 
! SWetH> = Lc. SCOPE LOOP 
} Suclg> & J oo... THHISIT PRINTOUT 
182 Sicle> = fio... INHIBIT TRACE TRAPPING ’ jt Sucl}> @ J ...... INHIBIT ITERATIONS OF SLETEST 
6 BED OS waeess BELL ON ERROR 
1E5 D edied BELL ON PASS COMPLETE 
isé SW fF fell. CORE IMAGE TYPE-OUT (16 SIT WORDS 
ié5 Danses FLOATING BOINT TYPE-OUT (SIGN EvPonE™T, 

iE5 S08? © } ...0. LOOP ON TEST IN Sid 7:0 
170 ferent LOAD SW7:0> INTS US REGISTES 

i73 £.2 SUBROUTINE ABSTRACTS 

i7s 5.2.1 SCOPE 

177 THIS SUBROUTINE CALL IS PLACED SETHEEN EACH SUBTEST in _T7e 
i72 TEST SECTION. IT RECORDS THE STARTING AODORESS OF g4c- 
473 ' SUBTEST AS IT IS BEING ENTERED IN LOCATION ade IF 5 
ph | SCOPE .cOP IS REQUESTED, THE CURRENT SUBTEST WiLL 3& LCOPE: 
1E: ‘ UPON. Sill) ON Al INHEBITS ITERATION OF SUBTESTS. THE 
122 FONTENTE GF LAD MAY BE USED 13 DETERMINE THE L957 SuST=E=* 
L3 Sec SSF ULEY COMPLETED, Lao 1S UPDATED INSIDE ERcH SUSTES7 
-t” Ae THE FORT FAN ANSWER Ts ee ' ED. >y THRT TE 

27 ‘ ERATIONS WILL INCLUDE ONLY THE FPL] PORTION OF vHE TEST. 

12° 5.2.2 HLT 

15 THIS ROUTINE PRINTS QUT AN ERROR MESSAGE (SEE 6.1 bee 
re INMIBIT TYPEOUTS, BUT Swold ONAL. 
232 5.2.3 TRTRAP 

i IF Sic 12> 1S ON AO, THE T SIT WILL SE SET ON ALTERNATE 
1S PASSES. _ WHEN SET,” 17 CAUSES A TRAP AFTER EACH INSTRUCTION, 
TSE THE FIRST INSTRUCTION EXECUTED UPON TRAPPING JS aN "ato 
3? WHICH RETURNS TO THE INTERRUPTED SEQUENCE OF INSTRUCTIONS 
12 THIS SEQUENCE If IONTINUED UNTIL THE ENC CF THE” PacaRe’” 25 

S
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MAINDEC<11-DCFPU-D-D = FP 11 DIVIDE EXERCISER PACE OS pene est. 0C 0 11 DIVIDE EXERCISER AGE 

5.2.4 TRAPCATCHER 

A ".92" = “HALT” SEQUENCE IS REPEATED FROM 0 - 776 TO ‘SATcH 
ay” UNEXPECTED TRAPS. ANY UNEXPECTED TRAPS Zs 
INTERUPTS WILL HALT AT THE ate + 2. 

6.2.5 FLOATING POINT TRAP (TO 244) 

INCE SOME OF THE SUBTESTS HAVE INTERRUPTS ENASLED, TE 
Pion ATING POINT TRAP [ES tBeg' SHECKS eF Ste iF DRE, as? 
GOT AN ERROR CONDE TION, IF REN CISN’T INOICATE AN 
EPEOR OR INTERRUPTS WERE A SRaLes AN ERROR HLT OCCURS (SEE 

2.2). IF GN INTERRUPT WAS ANTICIPATED, SuT Dron’ Seti, 
THE” SUSTEST WILL DETECT THE ERROR. 

6. ERRORS 

b.1 ERROR PRINTOUT 

THE FORMAT IS AS FOLLOMS: 
SORRESS, OPERAND, OPERATOR, OPERANC, E243 

ANSWER, FPS, FEC FEA 
FCRTRAN: ANSWER, FPS! FEC! FER 

WHERE: 

ADDRESS = ADDRESS OF ERROR HLT 
OPERAND = RANDOM FLOATING POINT N NUMBER INPUTS 
OPERATOR = ARITHMETIC OPERATOR (+ OR - 
ANSWER = FLOATING FOINT ANSWER 
Eps = FLOATING POINT STATUS 
FEC s FLOATING EXCEPTION CODES (ERROR CODES) 
FER = FLOATING EXCEPTION ADDRESS .ERRCR ASSRESS 
TO FIND THE FAILING TEST, LOOK AT ‘THE LISTING a8D\E THE 
ADDRESS TYPED 

6.2 ERROR RECOVERY 

RESTART AT 209 

TRICTION © 
PESTRICTIONES 

NONE
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MAINOEC=11-DCFFU-D-0 FPi] DIVICE EXERCISER PAGE 6 
DESCRIPTION 

8. MISCELLANECUS 

9.1 EXECUTION TIME 
' ? a -- cet*sere uote Si - 8 oe = 

- BELL WIL RING We! HT N is SELUNUS Aoi™® ML She eMES wol'. 

CK POINTER 
os 

~ 

fy 72 IwTTol -— e+ ©. + == 

~ K iS INITALLY SeT TO 6CU 

m
 

f
u
 

w
m
 

s
w
 

-4
 

Db
 

c
o
 

t
u
 

POWER FAIL 

FACH TEST CAN SE POWER PatED WITH NO ERRORS EXCEPT ON THE 
FEC AND FEA. 0 USE, START THE TEST AS USUAL AND POKER Dou 
THEN UP_AT ANY TIME. THE PROGRAM SHOULD TYPE “POWER” ANC 
CONTINUE TO RUN WITH NO OTHER TYPEOUTS. 

w
w
 PROGRAM DESCRIPTION 

THIS PROGRAM TESTS THE DIVIDE INSTRUCTIONS ON THE FP1i IN 
ROUND AND TRUNCATE MODES AND WITH INTERUPTS ON BNO OFF 
EACH PROGRAM HAS heny SUBTESTS (THe CODE BETWEEN 2 SCOPE 
STATEMENTS) WHICH ARE RUN 256 TiMe S BEFORE CONTINUING 1 THE 
NEXT. Sula? ON Bd ¢ BUSES EACH RIES ONLY 
ONCE. THE ADDRESS ICNT (LOC 1000) AND TorebLaye pec} StEx 3 5N 
THE 11/45 EACH CONTAIN THE ITERATION COUNT IN THE LEFT BYTE 
AND THE TEST NUMBER IN THE RIGHT BYTE. ALL THE SUBTESTS 
SHOULD BE RUN SEQUENTIAL Y BY STARTING AT 209 NOT eh 
STARTING AT THE NNING OF THE SUBTEST. TO LOOP 
PART CULAR SUBTEST Ee “THE TEST NUNBE (SEE LISTING) IN. he 
RIGHT SYTE THE SWITCH REGISTER AND Su<8> ONAL, THIS 
TEST WILL BE LOOPED UPON UNTIL wie> I PUT OR THE 
RIGHT SYTE IS CHANGED. iF HE TES net Bera THE 
PROGRAM WILL BE RUN AS USUAL 

THE FORTRAN MATH ROUTINES WERE TAKEN UNMODIFIED FROM THE 
POP-11 FORTRAN PACKAGE ND ASSEMELED AS SEPERATE MODULES. 
THEY WERE LINKED TO. THE MAIN PROGRAMS VIA LNKX1L ON aA 
pECSYSTEN- 1 WHICH PRODUCES 8 BINARY TAPE IN THE NORMA 
ABSOLUTE FORMAT. THUS, THE PROGRAMS LOAD ANC RUN JUS? LIK 
ANY OTHER DIAGNOSTIC PROGRAM. 

WethucTions “tion cop tere CFR: cmBe Ean chBR: aie Buse 
USED IN Ta2S PROGRAM, IT Is PAseiB’e that THEY AND NOT THE 

epee INSTRUCTIONS COULD CAUSE ERRORS.
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DOFPLD.Pi1 SWITCH OPTIONS AND ERROR BITS 

TITLE NAINOEC-11-DCFPU-D FLOATING POINT DIVIDE EXERCISER 
BRE! DVR. SOVD. SERRA 
:COPYRIGH? 1972, BIGITAL EQUIPMENT CORP.. MAYNARD, MASS 
!EROGRAY BY KEN CHAPMAN 

a2 

weer ee 

: SWITCH USE 

g 0 - ay UB REGISTE® WI TH Sh 7:0 
TE QPRET: IN SW 7:0 

KPONENT, MANTISS& 

10 O - BELL ON PASS COMPLETE 
1 - BELL ON ERROR 

i sNHTSTT TTERAT IONS 
“ INHIBIT TRACE TRAP 
5 INHIBIT ERROR TYPEOUTS 

5 

e
e
 

e
e
 

e
e
 

w
e
 

oe
 

o
e
 

LOOP ON TEST 
HALT ON ERROR 

sOUTPLT FORM: 

SOURESS, OPERAND, OPERATOR, OPERANC, ESU in
e 

ERP. ANSUER, FPS, FEC, Fth 
: FORTRAN: " 

: FPS FEC 
: BIT RERSO CODE ERROR 

: CARRY fs ADDRESS ERROR 
: OVERFLOW 2 OPCODE ERROR 
: ZERO 4 OIVIDE BY ZERS 
: NEGATIVE 6 CONVERSION ERROR 
: MAINTAINANCE MODE 13 OVERFLOW 
: TRUNCATE MODE le UNDERFL OW 
: LONG INTEGER MODE 14 UNDEFINED VARIABLE <-2 
: BOUBLE PRECISION MODE ig UBREAK TRAP 

INTERUPT ON CONVERSION ERROR 
INTERUPT ON OVERFLOW 
INTERUPT ON UNDERFLOW 
INTERUPT ON UNDEFINED VARIAELE 

UV
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ateste et: BEST AMEN TS AND VEL TORT ARES 

c50090 RO= %0 
000001 Ris %1 
Oco0cde Re= “2 

0903 R3= %3 
Res “4 

= y 
ae = = 

O SP= %6 
000007 PC= 4? 
f 0005 aco= 70) 

000i ACI= “1 
aelalter Aces 2 
9065093 AC3= hes 
OoO004 ACH= yar) 
port acs= Pug Se oe: fi 

SW1C= 02000 
004090 SWli= o04000 
010000 SWie= 010000 
029000 SWi3= O20000 
0400 W14= nat 
1Bye WiS= 10000 
1 0 SWR= 177570 
177776 PS= 177776 
177570 DISPLAY=SWR 
oo0000 DUMMY= HALT 
000240 NOP= 40 
eed SCOPE= TRAP 
1040 HLT= EMT 
000804 TYPE= JIOT 
000207 BELL= 207 

000000 8 6) sTRAP CATCHER FROM O - 776 

oco200 2 250 

COd260 000167 s00&S2 IMP BEG 

001000 .s 1000 
03:900 oc00000 ICNT 0 
001032 900000 LONUM: SUMMY 
001904 o00000 DUMMY 
001008 900000 DUMMY 
001030 9000090 DUMMY 

203012 000000 HINUM: OUMMY 
Of1014 900800 CUMMY 
COIgieg O00000 DUMMY 
Sciced 200000 DUMMY
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1 ANSWER AREA AND SETUP ROUTINE 

o01c22 oo0000 ANSI: DUMMY 

351558 do0000 sy 
saiase = pppeod UMMy 

Ae mse: Bay 
551536 600060 DUMMY 
551540 DUMMY 

ooro42 900000 FPS: =o FLOATING POINT STATUS 
cio 009000 FEC: 5 sELORTING EXCEPTION CODES 

apt ede aiid gFeS: ‘FLOOR AN ePSaring POINT STATUS 
601852 oo00c0 SFEC: 6 FORTRAN FLOATING EXCEPTION CODES 
001054 oooc00 SFPC: 0 FORTRAN FLOATING PC 

oi 912708 9006 BEG: MOV #600, SP .#% STACK AT 600 ## 
1 12737 001104 oo0004 MOV sM1120,a84 “FIND OUT WHICH MACHINE THIS IS 

01970 005737 177772 TST aei77772 -IS PIRQ THERE? 
po1074 012767 000008 oos034 MOV 86, YESRT “FUDGE IN RTT IF 11/45 
61192 BESIN 

01104 016737 ci00S0 O00010 Mllec: MOV FPTAOR,@810 ;LOAD THE ILLEGAL INSTRUCTION VECTOR 
; WITH THE ADDRESS OF THE FFU. 
5 te FEU WILL HANDLE THE SAD OPCODES 

oii 12737 000006 OO0004 BEGIN: MOV #6, a4 : 
801120 012706 Oo0c600 as #600, SP 
001124 012737 906136 oco014 MOV #YESRT, 814 :SET TRACE TRAP VECTOR 
901132 012777 O10606 019926 MOV SPOWDWA, ICWNVES 
901140 0120777 900342 910022 MOV #340, JOWNVEC+2 
001146 012737 011006 090020 MOV #.10T. de20 :SET UP VECTOR 20 
991154 612700 000030 “4 MOV = 8 330, RO :SET RO TO VECTOR 230 
OO1160 Ole7e0 007542 MOV 8, TRP, (03+ SET EMT VECTOR 
001164 012720 000349 MOV #340, (0)+ 
991176 O12720 O06140 MOV #.EMt. (0)+ :SET TRAP VECTOR 
p61 74 12730 99034 MOV #340, {5) 

1200 Ol 210 007754 MOY #FLTERR.OFPVECT ;LOAD INTERUPT VECTOR 
001206 912777 000340 007750 MOV #340, aFF YECT+2 LOCK UP PROCESSOR 
501214 005067 177560 cLR ICNT 
Jol2e0 O0S067 007756 CLR LAD 

=
 
=
 
e
n
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001376 
001400 
001406 
901419 
Odi4ie 
003414 
001422 
051424 
O0i426 
301430 

ale 43 36 

~—we 

a tis CFPUSD 

170000 
026767 
001402 
104377 
000435 

026767 
001402 
104377 
000427 

026767 
001482 
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j REREERERERERER ELE ELLAL ARE LE AREAL EEL EEE EEE EEE EEE ESSERE EEESES SESS SESS ESS 
sTEST 1: EXERCISE at INTERLPTS Of FLOATING) 

| uenanensnnnauonusnuascossnnsesuensneoneeneneaneusdanenenscsessoeusetes 

SCOPE 
oo740o 177514 MOV  8OO7400,SFPS = ;SET IE BITS IN FORTRAN ANSWER 
177612 CLR —- SFEC CLR FORTRAN FEC 
177610 CLR —s- SFC CLR FORTRAN FPc 
177572 L FPS CLR FPU FPS BUFFER 
177576 cLR 3 s«FEC :CLR FPU FEC BUFFER 
177566 CR FBC ;CLR FPU FPC BUFFER 
005762 SRBC, RANDM2 GET RANDOM INPUT DATA 
005515 JSR RY, SPOLSH ENTER POLISH MODE 

$P. 2A :PUSH 2 WORDS ON STACK (LONUM) 
SP. 28 ;PUSH 2 WORDS ON STACK (HINUM) 
SOVR : ADDRESS MOF FORTRAN DIVIDE 
STST DETERMINE THE CONDITION CODES 
$POPeX P 2 WORDS AND EXIT POLISH “ODE 

177542 MOV FPS, RO ;DISPLAY FLOATING POINT STATUS 
40000 LOFPS #040000 ;SET INTERUPT DISABLE 
177464 LOF LONUM, ACO = ;LOAD ACO WITH A RANDOM NUMBER 
177470 LDF  HINUM, AC] ‘COA AC] WITH A RANDOM NUMBER 
177594 LOF =sSoANS2,’  AC3 = S LOAD C3 WITH THE SUM 
007400 LOFPS #007400 :TURN_INTERUPTS ON 
001340 oO7E42 MOV =. 46, LAD :RESET LOOP ADDRESS 

¢ EEXRELE REA AE RELEASE SHALE AAEES LALLA LAA RLELE RRA ALLER E LAS FA REA FALL EASELS FSS 

OF aco, ace ;LOAD ACO INTO_AC2 
RET1: DIVF  ACli Ace :DIVIDE ACI INTO AC2 

177500 TST = SF PS ;CHECK FOR FORTRAN FPS ERROR FLAG 
BMI ERR :BRANCH_IF ERROR FLAG SET 

177464 STFPS EPS : STORE FLOATING POINT STATUS 
177460 177464 CMP CPS, «= SFPS = ;CHECK FPS 

BEQ TSTi BRANCH IF OK 
177430 STF = AC, = ANSL «=; SAVE_FPU ANSWER 

HLT+1 :FPS ERROR 
BR END! :SKIP COMPARE 

ERR1: CFCC WAIT FOR FPU TO FINISH 
177436 177442 CMP sé, SFPS CHECK THE FLOATING POINT STATUS 

BEQ +6 :BRANCH IF OK 
HL 1+377 :FPS ERROR 
3h END1 :SKIP TO END 

177424 177420 CMP ss FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
BEQ +6 :BRANCH IF Ck 
HL 1+377 :FEC_IS WRONG 
BR END1 ;SKIP TO END 

177412 177416 CMP ss EPC. SFPC CHECK FLOATING PC 
BEG TST) :BRANCH IF Ok



SECTION 

144 4377 1+377 s WRONG SS IN FPC 
Bet ae - BR END1 SKIP TO ND 

o01444 173702 TSTl: CMPF AC2, ACc3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER 
oi 446 70000 FOC : COPY copy FLORTING CONDITION CODES 
inh 1416 9 END! 

- COMPENSATE FOR FORTRAN INACORRC IES” 
901452 174267 177 STF Ace, ANS!  ;SAVE FPU ANSWER 
C5146 162767 000001 177340 Sup #1 ANSi+2 :DECREMENT FFU ANSWER 
33) 4 O9556¢ 177 E NS 

61470 173767 177 F ANSI, AC ;CHECK ANSWERS AGKIN 
501474 170000 CFCC :COPY FLOATING CONDITION CODES 
: 147 991403 BEQ END1 :BRANCH IF OK 

1509 174267 177316 STF Ace, ANS!  :SAVE FPU ANSWER 
651504 194000 HLT :FPU AND FORTRAN DISAGREE 

O01S0& O0S0E7 177330 END1: CLR FPS :CLR FPU FPS. BUFFER 
d6iSi2e 164400 SCOPE 

¢ SFRESESLLEAASELALSST LASER L AA FAL ASF RASL AL ERLE SESSA ERS LESS RS SS£44 4544454454 

:TEST 2: EXERCISE DIVO (DIVIDE DOUBLE PRECISION) 
ALL INTERUPTS ON 
ROUNDING MODE 

| REEEEKAEAS EERE REESE EE EEE REESE KEARSE EE ERASE ERAS EEE REESE EE ES 5444444044 

Q6:514 012767 007600 177326 MOV #007600,$FPS § ;SET IE BITS IN FORTRAN ANSWER 
001522 905067 177324 CLR SFEC :CLR FORTRAN FEC 
O0i&26 OOS0E7 177322 CLR SFC :CLR FORTRAN FPC 
001832 O05067 177304 CLR Epc :CLR FPU FPS BUFFER 
001536 005067 177302 éLR FEC :CLR FPU FEC BUFFER 
901542 005067 177300 éLR FPC i :CLR FPU FPC BUFFER 
001546 4767 OOSE32 ISR ¢ RANDM4Y :GET RANDOM INPUT DATA 
01 467 O04S22 SR RY! $POLSH ENTER POLISH MODE 
OO155— O06302 SP. 4A :PUSH 4 WORDS ON STACK (LONUM) 
901560 324 $P 4B :PUSH 4 WORDS ON STACK (HINUM) 

ci562 oo0000¢ S0VD !ADDRESS OF FORTRAN DIVIDE 
SO15e4 ooe4o2 STST :DETERMINE THE CONDITION CODES 
951566 006260 SPOP4X :POP 4 WORDS AND EXIT POLISH MODE 
901570 018700 177254 MOV SFPS, RO : DISPLAY FLOATING POINT STATUS 
001574 176127 O40200 LOFPS #040200 :SET FID AND FD 
doiso00 17e467 177176 LOD LONUM, ACO ?LOAD ACO WITH G RANDOM NUMBER 
S0i604 172567 177202 LD HINUM, ACI ‘LOAD AC] WITH A RANDOM NUMBER 
901610 172767 177el6 LOD ANS2.’ AC3 ‘LOAD AC3 WITH THE SUM 
SClel4 170127 007600 LOFPS #007600 :TURN INTERUPTS ON 
Sols20 12767 801626 07254 MOV #.+6, LAD *RESET LOOP ADDRESS 

5 FFEFSELEREF ELE LE LAL ELL ELE LALA RESELELSLE RARER AES ELLE SASL SSSSSAS ES LESS SSG 

DO1g26 172600 2 a aco, ace ;LOAD ACO INTO AC2 
SFIesO 17460! FET2: SIVD acl’ Ace :DIVIDE ACL INTO Ac2 
“Sibae COSTE? 177212 TST SFPS :CHECK FOR FORTRAN FPS ERROR FLAG 
Alesse idodile pM EER> :BRANCH IF ERROR FLAG SET 
SRS640 S70e67 177176 STFPS OPS :STORE FLOATING POINT STATUS 
“Pigs A2G7E? 77172 177176 * mp FPS, = SFPS) CHECK FPS 
Biése Sd!1427 BE TsT2 :SRANCH IF OK ——-——- 

5} 4-DOFPU-D 
1 TEST See G_POINT DIVIDE EXERCISER 

NOL 
MACY11 27(732) 16-SEP-76 16:30 PAGE 13
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aa See tee EepeTiNe Fe iNT DIVIDE EXERCISER MCYL1 27(732) 16-SEP-76 16:20 SAGE i4 

si82¢ iPMEE"  TTANE Sp, 2. . ANS! — :5OVE FRY ANSHER 
30} agsaES : END2 eripetc TO END 

201864 17 : ERR2: CFCC oe FOR FPU TO FINISH : 
ead S76. 77150 177154 ip FPS $FPS Ck ute Frome ING POINT STATUS 
scigr4 901402 SE +6 
zx: 3. BL T4377 aah byes l gF END2 eKiP " END 

21708 SRRTB? 177136 17712 cup FEC SFEC CHECK THE FLOATING EXCEPTION CCCES 
= 171 4 ~ ce . Q -* 

BSiois ja4a>> HL T6377 Fee ig 
501714 900433 35 END2 cere 

OC1716 ? 3?7ie4 177130 “Mp SFPC K FLOATING &¢ 
BEi535 cabtee 9 aan fe vet 
501726 104377 HLT#377 ~fODRE SS IN FEC 
391730 oco4e2s eT ENDZ nip 

201732 173702 TS72: CMPD c2, a3 ae aoe oiNSHEE TO FORTRAN ANSixE® 
17 7 CFCC LOATING CONDITION COSES 

Bisse Aciase BES ENDS SWERS CHECK 
A i SOMPENSAE FoR FORTRAN thee usec es 

af =e . aS 

soit 162767 Bi 177056 SE) 8] ANSI +6 ie MBeneNT pene. iSWES 
501752 005667 1770 58¢ ANS 164 
001756 005667 177042 Sac GNS!42 
551762 905667 177034 5s¢ ANS! 
301736 i?3767 «177030 EMPD CANS, «AC :CHECK ANSWERS AGAIN 
581772 170090 CCE :COPY FLOATING CONDITION CODES 
56!774 801403 ‘ BEG END2 “BRANCH IF OK 
D0i778 174267 177020 STD ACE, ANS! :Beve FPU ANSWER 
382002 104500 HLT AND FORTRAN DISAGREE 

DCz004 OOS0ET 177032 ENCE: —_ FPS :CL® FPU FPS SUFFER 

s PEFELESSSESSFFSESSISSSSSESSSSSLSLSLSSSLALLSSFSPEASLFSPLSSH PSPS SAA LS A++4% 

TEST 3: EXERCISE DIVE (DIVIDE FLOATING) 
: OVERFLOW AND UNDEREL Oo INTERUPTS OFF. 
: ROUNDING MODE 
WIstIrTtirititriiiitiiittriirti titi titiiittiittiiitttiitttittittitsittss 

OO2012 C1767 OO44OD 177030 MOV sO04400.$FPS  =_s SET Je 817s Hy FORTRAN ANSwES 
352520 065067 7702 CLR SFEC :CLR 
Booted 367 177024 *TR SFEC CLR FORTRAN FBC 
522530 005067 177056 ‘CR FPS “CLR FPU FPS BUFFER 
552534 067 177054 fcr Fee ;CUR FRU F : BUFFER 
S52040 805067 177502 err FRC CUR FRU F C BUFFER 
Soeo44 GO47E7 OCEI7e bt eC. RANOME RANDOM DATA 
52050 SO4467 505224 bi a4" $POLSH ‘PETER OTSA NMSDE 
FCs5e4 NOez!2 $>. 24 :PUSH 2 WORDS ON STACK {LONUM 
PFSTEE ROE 254 3°. 28 :PUSH 2 WORDS ON STACK CRINL™ 
slat te Lon sletelaterr se SADDRESS OF FORTRAN DIVIDE 
siete 5a) Stet g*s7 :DETERMINE THE CONDITION CODES
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002084 SO63%6 SPOF2x ;POP 2 WORDS AND EXIT POLISH MUCE 

SOS0RE DIGTOD 7675 MOV SFP RD ay FLOATING POINT STATUS 
znes8§ a8 38 agbo38 LBFPS Se uahoo 

, } aco it O WITH & BaNooN NuvBes 
F OAD AC] METH & BALOGH NUM 

S ivtie 30 | SaN GNFERUPTS oh ON Rieeer OVERFLOW ANC UNCESS tn 
erlis Slee? Sdeie4 oc7oSe MOV 8.46, LAD TURN NASP AGERE acdress 

s PSSSSSSSSSSSSSSESSSSESERSSLRESHESSFSSSSSSSSSSSSHSLASS SSS SSS SSS SS F444 44404 

p02124 172600 _ LDF. WED, C2 «ss LOMO_ACD_INTO Ace 
Deeies J7¥E0 pets: Give ati’ ACS SIV IDE ach INTO cg 
a57S SES teria eas EBA TRMECK FOR FORTRAN EPS ERROR £L03 
555134 100412 gar s« ERR Beescn IF ERRO Flag E- 
eels roger 17e7o0 Srfes FES LOATING POINT :FaTUS 
A515 Se> 5c RG 1TETOC top) EDE grog) Suey EBS 
302159 O01427 8&5 TS73 “BRANCH IF OK 
DosIS2 17M2br 17eEMs ETE = ata. «= ANS]«— SSAVE FPL ANSWER 
BSSiee jo450: Resi FPS ERROR 
Boies sco4se ze END: tSKTP COMPARE 
902162 170000 ERR3: CFEC SWAIT FOR FPU TO FINTS 
Aosieg ADE7E? TEESE iTeEsE ime” = «EBS SEES TSHECK THE FLORTING B2iNT S7a7LE 
Resif2 BSiups bE5 of TSRaNCH IF De 
BeSi55 [eG375 a $4577 tFpc ERRSA 
505176 05044) oe ENDS SKIP To ENO 
O0S200 D26767 I7SE4D 17EEHM cme FEC. SPEC SCHECK THE FLOATING EXCESTION cites 
Bfssoe Aoi4a2 ae :BRENCH TF OK 
Speci 104377 n 74377 1§ WRONG 
Bo55] 33 2 END3 fie es 
002214 OSE7ET I7EE2E 17EER2 CMP FBC SFPC :SHECK FLOATING PC 
Sess52 Sciune Seg std rBRENCH TF OK me BEE A og 
092230 022767 OCCOCE i7tt1Z "S72: BIT 82, SFPS  ;CHECK FOR OVERFLOW 
S0e236 901021 SMe ENED SBRANCH IF OVERFLOW 
Sseota §17370e MPF ACE, «= CB COMPARE FPU ANSWER TO FORTSGN ONS.o5 
Sceete 170000 oF oC :COPY FLOATING CONDITION ccDES 
Scze44 O01S1e a “ANSWERS CHECK 
za - jCOMPENSRTE FOR FORTRAN ENACCURACTES. 

OD2246 174267 17ES5C STF Ace, ANS!  ;SAVE FPU ANSWER 
D22s2 162767 CODlS: i7Es++ Sug si, aNSi+2 ;DECREMENT FPU ANSWER 
eveebU WO5EE7 § 176536 Soy BNS 1 a _ 
Soe2e4 173767 «17EEzz MEF ANS], «AC CHECK ANSHERS 8082" 
sseero | 379000 crc : scOPy f LOBTING CC CONDITION CODES 

- ; o Nm . 

ax5555 T5326 s7esze ctr ce, ANS Save FRU ONSWER 
woes 46104000 HLT sFPU AND FORTRAN DISSSREE 

SCZz02 4OCE0E? 17ESz+ ENDZ: © CLE FES CLR FEU FPS SUFFER
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~~. ee Poa &s 3 f ewe 

s FERASRASSSSSSSSSSSSSSESFLSELSFSEFSELESSLSSLSL SLES HSS $$44$44554544445944 

:TEST 4: EXERCISE DIVD (OIVIDE DOUBLE PRECISION) 
: OVERFLOW AND UNDERFLOW INTERUPTS OFF 
; UNDING MODE 
sSSRSSSSSESSSSSSESSSSSSSSSSSSSSSFSSSSSESSSS SSE SESS 4544549549644 444444494 

02319 012767? OO%G00 178832 MOV sCO4600,$FPS  ;SET IE BITS IN FORTRAN ANSuES 
I52316 905067 1re520 CLR SFEC CLR FORTRAN FEC 

sxstse Rhenes [See TF EUR es eR FPU FPS BUFFER 
592332 O&? 176506 cLR c :CLR FPU FEC SUFFER 
502336 7 176504 “UR FBC CLR FPU FPC BUFFER 

342 767 9080 ISR PC, RANCMS CET RANDOM INPUT DATA 
u 7? O0C3s7es JS® Rs, SPOLSH :ENTER POLISH 

5 $F. 46 :PUSH 4 WORDS ON STACK (LONUM: 
562354 006324 $°. 45 :PUSH 4 WORDS ON STACK (HINUM, 

ee ee ns Ee weet te ' u 2 a vee 

C2362 906360 S>OP4x sPOP 4 WORDS AND ptt POLISk SocE 

002364 016700 i7&46° MOV $FPS, RO :DISPLAY FLOATING POINT STATUS 
862370 i70ie? O4de00 LOFPS «= s4D200 :SET FID AND FD 
8528374 i7e467 17642 LOD LONUM, @CO :LOAQ ACO WITH A RANDOM NUMBES 
D52400 172567 17645 LOG HINUM, &C1 LOAD AC] WITH A RANDCM NUMBERS 
502404 172767 176422 LOD ANS2,' AE ‘SAD ACS WITH THE SUM 
002419 176127 So4sso LOFPS © 80600 ;TURN INTERUPTS ON, EXCEPT OVE® SNC UNDESS_iK 
SOE4iS 12757 Bte422 ocesec MOV #.45, LAD RESET LOOP ADDRESS 

: SFSFFESSSSFSSFSSPSSFSSSSSLSESSESSSSSSSSSSSSSSSSSESESSSSSSSS445 4446554454 444445 

OC2422 172600 LOO aco, ace sLOAD_ACO INT ACE 
55e424 17465: FETS: SIvD at! ace SBIVIDE AC] INTO BC2 
aSe42e OOS7E? 1764: TST greg ‘CHECK FOR FARTRAN FPS ERRCE FLc3 
S92432 100%le BM? ERRS :SRANCH IF EPROR FLAG SET 
552434 170267 176402 STFes 6 FS :STORE FLOATING POINT Status 
Soes40 026767 I7k27E 17E4TE up FES, SFPS |S CHECK res 
Rese 001427 BF 5 TS74 :SRANCK IF Ok 

Bte4SC 74267 TEI Ehée Ace, ANS! : SAVE FPL ANSWER 
SS24E4 19809; ate! FPS ERROR 
Bc245— 800454 ok END4 {SKIP COMPARE 

sce4eco 170000 fees: CFCS sWAIT FOR FRU TD FINISH 
PSoube Oob7E7 176254 17636 mp FPS STFS SCHECK THE FLOATING BLINT STATUS 
G52470 Co145e 6 + :BRANCH IF OK 
Sc2472 104377 HLT +377 :FPS ERROR 
302474 S008 ae ENDS -SkIP TO END 

SSES7E OSE7E7 176242 I7EZHE Me FEC, SFEC ;CHECK THE FLOATING EXCEPTION CI0EE 
Pess34 =Scl4te BE + :BRANCH IF Ok 
Bese%e 104377 4.74277 :FEC IS WRONG 
252510 200437 oF ENDS :SKIP TO END 

SCLS1S =SEE7E7 176220 «178234 OMe - $FPC sCHECK FLOATING PC 
ecfsey  CUlHTE | om ar SERRNCH IF Oko
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cc2s24 900421 BR END4 :SKIP TO END 
ae parr e2 oocos2 176314 TST: 2 Fe. SFeS eae B OVEREL OH 
aES be tMBD Ace, «= AC SY ENGHER TO FORTRON GNSKES 
xxee8 ee #8 ote : COPY Fr onTiNe CONDITION CODES 
Bo2e42 O0i4e2 SEG ENO : jANSHERS CHECK 
—— : ;COMPENSATE FOR FORTRAN [NAC E 
asco; i7sees A PRese S 3'2 Bie’ aNetog | SBEYREMENT PBK crisule nd ~ ‘Oe ‘ l7bz52 -! 1¢ o~ C bad Si * 

sxseer ABe(82  foPeC! f = NB 1ey ™ 
503 > 17623 Sac aNS1+2 
S525e6 005667 176230 58¢ ENS! ; ’ 
S62s72 173767 176224 CMPD ANSI, «=A ;CHECK ANSWERS AGAr" —s baes7& 1700 AP ies :COPY FLOATING CONGITION 7OCES 

1462 BE 5 Eat :BEANCH TF 4K 
Breen lrdeg? «176214 STD Sc2, ANS! SAVE FRU ANSWER 
562656 10460 i? :FP AND FORTRAN DISAGREE 
052630 COSOE? 176226 ENO4: CLR FES CLR FRU FPS QUEFER 
Bbsei4 o4400 SCOPE 

 FPPEFESPESASS EAS HSSFESSSESESEEEAEESESESSERESESE SESS ESE S EEE EEE SEES ESSES 
3s TEST §: EXERCISE att (OIVIDE FLOATING) 

INTERUPTS ON 
; i TRU UNCRATE MODE 
p PSES ESSE TESESLESSSSSLSE SSS FESS ELAS RESSSSESSELA SESE SSS SAAS SES SSH 4S445445+4 

ODe616 012767 DO7H4O 17E2E4 MoV sOO7440,S$FPS = :SET IE BITS IN FORTRON oNsues 
oc2t24 005067 176222 cLR 3FEC :CLR FORTRAN FEC 
3026359 see i7bee =rR Hae :CLR FORTRON FPC 
60 O67 176252 “CR «FES ;CLR FPU FPS BUFFER 
Sog640 BOS0b?  i7bece clk FEC ‘CLR FPU FES SUFFER 
sSeb44 067 i7bI7E ec8 FEC :CLE FPU FEC BUFFER 
B02650 004767 04372 IS PC, RGNOM2 GET RANDOM INPUT DATA 
Oc2E54 OO44E7 OO24e0 JSR RS: $FOLSH :ENTER POLISH MODE 
902660 006312 $F. 2A PUSH 2 WORDS ON STACK (LONUM) 
002662 006234 $P. 25 PUSH 2 WORDS ON STACK (HINUM: 
coets4 0000006 30V8 TADDRESS OF FORTRAN SIVID bE 
3o2666 306402 7ST ;DETERMINE THE CONDITION CODES 
552670 S06346 SPOP2x :POP 2 WORDS AND EXIT POLISH “oDE 
002672 016700 176152 MOY SFPS, RC ‘DISPLAY FLOATING POINT STATUS 
Oceé7& 170127 46055 LOFPS = #040400 :SET FIO 
OGe7de 172467 176075 LOF LONUM, C0 ;LOAD ACO WITH A RANDOM NUMSES 
Oce70€ 17267 176100 Loe HINUM, ACI LOAD AC] WITH A RANDOM NOMSES 
St27i2 172767 i76114 COF ANSe,' ACS LOAD AC3 WITH THE SUM 
Seer is i7Cle? S07440 LOFPS §= 8007440 STURN INTERUPTS ON 
Soz722 O127&7 f02720 ooezse MOV 8.46, LAD RESET LOOP ADDRESS 

502730 372600 LOF ace, ACE ;LOAD_ACQ INTO AC2 
Cfe7sz «(L7HE5 PETS: SIVF Atl ACE sOCIVIDE AC1l INTO AC 
“Fe7es OCSTE? 176110 7é7 geet SSHECK FOR FORTRAN FPS ERSOR FLAG 
BeeT@o «(1 SESIE an! ERRE BRANCH IF ERROR FLAG SET
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ofFPLS Pid TES? SECTIO! 

peeT4e 170Rb i 7eOTY STFPS FPS :STORE FLOATING POINT STATUS 
wwe: ‘ { rSy ;8R 

laity rages 17EO4O e? Ac2, ANSI Save FPU ANSWER 
SSerbe 104051 HLT+1 ;FPS ERROR 
co2764 00455 BR == ENDS ;SKIP COMPARE 
D027$& 170000 ERRS: CFCC WAIT FOR FPL TO FINISH 
oer ro ee i7604— 176052 che FPS, SFPS CHECK THE FLOATING POINT S7S7L5 sere, ; _¢ : . j 

sxshor Rae ae ee377 ‘Eps Eee R 
003002 o00446 as ENDS :SKIP TO END 
3O3004 O26767 176034 176040 oMP FEC SFEC SCHECK THE FLOATING EXCES*ION cODEs 
esate Be iaee 3EQ + BRANCH IF OK wv 303614 104377 HL 7+277 :FEC IS WRONG 

03016 =Sd0440 ze ENDS SKIP TO END 
203020 O267E7 76022 17602 CMP FRC FEC CHECK FLOATING ®C 
053026 9014 SEQ ws ;BRANCH TF Ok 
002530 104377 HL 74377 rWRONG ADDRESS IN FPC 
003032 900432 BF ENDS SKIP TO END 

92034 17372 TSTS: QMPF ACE, = AC :COMPRRE FPL ANSWER TO FORTRON SNCLES eco asa fF CC ;COPY FLOATING CONDITION CODES 
003040 001427 BEG ENDS SANSWERS CHECK 

ZCOMPENSATE FOR FORTRAN tNACCURACIES. 
002042 174267 175754 STF 0 ACE, «= ANS == SAVE FPU ANSWER 
OOS046 062767 00000: 175750 ADD 81 ANS1+2 ;INCREMENT FPU ANSKER 
053054 005567 175742 Ade ANS 
003060 173767 175736 CMPF = ANSI, = ACB CHECK ANSWERS AGAIN 
003064 170000 SFoC :COPY FLOATING CONOITICN ClDEs 

03066 001414 : BES «END _ _ SBRANCH IF OK 
003070 162767 oO00002 17572 Sus Bo,  ANSI+2 :DECREMENT FPU ANSWES 
co3076 o0Se6? 175725 Sao 
003102 173767 175715 CMPF = ANSI, «= AC CHECK ANSWERS AGAIN 
902106 170009 CFCC COPY FLOATING CONDITION CODES 
03119 001403 863s ENDS :BRANCH IF Ok 
SOzii2 174267 175708 37F Ace, ANSI SAVE FPU ANSWER 
053136 104000 HLT FPU AND FORTRAN DISAGREE 
SOZ120 ODECE7 17S72e ENDS: CLR FPS ;CLR FPU FPS BUFFER 
So3i24 i58452 SCOPE 

{FFF ESRASSFLESELESLFLELFSFLFLEFSERELRFLFLFESSRLEFSSLLAAF LF AHS + HHS H FH +445 

; TEST 6: EXERCISE DIVD (GIVIDE DOUBLE PRECISION: 
: ALL INTERUPTS ON 

TRUNCATE MODE 
5 FE FELESE FEES ELE LA FE LILEFLESLSRESELE LSE ES SAEEELESSARESASHASSSTHAH HH SS SS HSH 

SO3126 012767 OO7E4D 175714 MCV» SDOTR4O,SFPS =; SET IE BITS IN FORTRAN ANSHES 
S52i34 O050e7 173712 CCR SFES :CLR FORTRAN FEC 
reziso O080e7 176715 cre SFC :CLR FORTRAN FPC 
Sesi4s 50607 17672 ck «FPS :CLR FPU FPS BUFFER 
wrzizc «SCEGE7 © 7EE70 “le FEC :CCR FRU FEC BUFFER 
SEziE+ SSETE?  IPEELE CCR «FPPC :cUR FRU FBC BUFFER
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OcFe US Pil TEST SECTION 

203160 go47e7 204220 is FC. RANI GET RaNgon | INPUT DATA 
O31 003110 y i OL 

sick Fee Bbeske $Bnsa BU sas aR Sac (LONUM) 
50337 $P. 46 STACK (HINUM) 
Seeits aaa $00 RUSHES OF Pop TREN SI VIDE 
Sosi7é 06402 j DETERMINE THE CONDITION CODES 
553260 906360 $POP4X :POP 4 WORDS AND EXIT POLISH MODE 

ec3202 16700 175642 MOY $FPS, RO : ay FLOATING FOINT STATUS 
cxeste $4708 AURetE LOFPS © 8a4dd00 BPS ANS FE 
O53212 172467 175564 LDD LONUM, acc ‘bap aco METH & RANDOM NUMCES 
BE3516 172s? 175570 LDD HINUM, ACI :LOAD ACL ITH 6 pANecn NUMBES 
5653535 172767 175604 eis) ANSe, ACS :LOAD AC3 WITH THe 
D53ee6 i7Oie7 OO76NG LOFPS = gO0T EHC | ETURN INTERUPTS. 9 
Chaise 012767 963240 cost42 MOV 8.45, LAD RESET LOOP Reber ss 

p PESEFLESREFFSEAELSESLELSFSSSSFLFISLFSEESSSSFLFEL SLAF SFSAELFSASESSHA SAH S444 

003240 172600 LOD RCO, = ACE sLOAD ACO INTO Ace 
O53242 17460 > RETs: OIVD Cl, Ace :DIVIDE ACi INTO Ace 
O63c44 Hos76? i7seoc Té7 grps --HECK FOR FORTRAN FPS ERROR F_a5 

100412 Q*7 ERRe :BRONCH IF ERROR FLAG Sey 
602252 170267 175564 STFPS FPS : STORE FLOATING POINT STATUS 
653258 fee767 175560 178564 MP 5 SFPS CHECK FPS 
093264 001427 F BEG TSTé :BRANCH IF OK 
003266 174267 175520 STD ace. ANS! : RYE Fu ANSWER 
093272 10400! ats} FPS ERROR 
003274 o50855 ge ENDS 'SKIP TO END 

003276 i70900 rest: CFCC sWAIT FOR FPU TO FINISH 
963300 O26767 175536 i7sS4e2 eMp FES SFES “CHECK THE FLOATING PCINT STa7LS. 
903308 601452 BEG “BRANCH IF Ok 
303316 194377 Hi +377 :FPS ERROR 
OS33ie O004s6 DF ENDS “SKIP TO END 

002314 O26767 175824 i75530 CMP FEC. SFEC sCHECK THE FLOATING EXZESTION CDS 
wUssee U0140E BES +6 :BRANCH IF OK 
Sosse4 104377 Hi 74377 FEC IS WRONG 
c03226 coo4so oF ENDE :SKIP TO END 

002320 926767 i7SS12 i7ESIE MP FPO SFPC ;CHECK FLOATING PC 
S0S336 001402 SE TST :BRANCH IF Ox 
653340 104277 HL +377 =WRONG ADDRESS IN FEC 
O02342 o0os4e BE ENDS :SKIP TO END 

023344 173702 "STs: CMPD ace, aAC3 :COMPARE FPU ANSWER TO FORTRSN ANSNES 
SOs246 170006 CFCC :COPY FLOATING CONDITION CODES 
6223506 901427 BEG _ENDE S ANSWERS CHECK 

OMPENSATE FOR FORTRAN [NACCURACTIES. 
A02352 174267 175444 b55 aCe, ANS! ;SAVE FRU ANSWER 
BAS35E feerc7 GOR] 175444 ACD 8! ANSI+& INCREMENT FPL ANSWER 
Se3zb4 CCSSE7 L7ESzE ASC ANS 144 
"02270 OCSSE7 178420 acc ANS +2 
B53274 «SOESE7 §=17E422 AOC RNS] 
Feeany «lPe7e7 «6 7E4IE CMPG =SCOANS, CB CHECK ANSWERS AGAIN 
ResH5s 175050 erect FOPY FLOATING CONDITION CODES
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Fil a ‘ ape tes 

S0340§ 051420 BES ENDE sBRGNSH IF Cx 
SestiO lSeTs? ogoode 178412 Sug 82 ANS1*S IDECREMENT FPU ANSWERS 
=ssii8 6 a 123405 35: eNci+g 
aiaky ? 1752? ec ANS 1+ 
=r b6? 175373 SB ANEL 
S53u32 1?s7e? 175364 tMPD = CANS1, «=A ;CHECK ANSWERS AGAIN ; 
50343 170050 CFCC :COPY FLOATING CONDITION CODES 
F53449 992453 3E5 ENDS : BRANCH IF OK 
Seevte 174267 175354 ST AC2, ANS! : paVE FRY BNSHER 
Srasss §=6[04500 HL Py AND FORTRAN DISAGREE 

coR4sc oo5087 175366 END: CLR , FPS sCLR FPU FPS BUFFER 
FRasSS 54600 Stole 

pPPHRERSFSSRESSSLASEPSESSSLELESSESSERILELILEASSESSSSSSE SASS S LS 4449444444444 

sTEST 7: EXERCISE DIVE (DIVIDE FLOATING: 
: CVERFLOW AND UNDERFLOW INTERLPTS OFF. 

TRUNCATE MODE 
{PEFR ESESESSESSESLESLSSSESSESSFFFESSSLLSLELFSFSLESLSLEFSS ESS SS SHS 4444544444 

DOZ4SE O127E7 OO4440 175266 MOV BOO4440,$FPS SET IE BITS IN FORTRAN ANSWER 
Oo3464 005067 i75362 clr $FEC :CLR FORTRAN FEC 
503470 905067 175365 éce Hae :CLR FORTRAN FPS 
903474 O05067 175342 Tk FES P :CL® FRU FPS BUFFER 
003560 995067 175340 =L8 FES :CLR FPL FEC BUFFER 
303504 905967 175336 an se :CLR FPU FPC BUFFER 
003510 004767 493532 SR Pe, RANOM2 :GET RANDOM INPUT DATA 
603514 OO4467 BCDEES ER Ri! $POLSH ENTER POLISH MODE 
503520 Oo06312 $P.26 :PUSH 2 WORDS ON STACK (LONUM: 
053522 906234 3°. 28 :PUSH @ WORDS ON STACK (HINUM) 
003524 9000080¢ OV :ADDRESS OF FORTRAN SIVIDE 
90352 O0645e $757 DETERMINE THE CONDITION CODES _ 
003630 o0e34¢ $P3p2% :POP 2 WORDS AND EXIT POLTS4 More 

993532 O16700 175312 MOV $FPS, RO :DISPLAY FLOATING POINT STA 
003536 i701e7 949906 LOFPS }§=- 804400 :SE7 FID 
503542 172467 175234 LOF LONUM, aco LOAD ACO WITH A RANDOM NUMBSES 
PO354e . 172567 175240 Lor HINUM, ACL ‘OAD ACL WITH A RANDOM NUMBER 
803552 172767 175254 LOF ANSe, Aca :LOAD AC3 WITH THE SUM 
SS3ESE 175127 So4s4o LOFPS =. 8904440 ;TURN INTERUPTS ON, EXCEPT OVERFLOW SND LP 
503Sb2 ie767 S03870 cose MOV #.+6, LAD :RESET LOOP apdeesé 

FESSESSESFSESEELESSPSLSSFSSSREFSSHSERSEPSSSSSSSSSELESERESSRSSSSSS He SSHseese 

OD3570 172600 F aco, ace sLOAD ACO INTO AC2 
502572 174601 PET7: SIV acl ace ;DIVIDE AC INTO Ace 
803574 S0S7E? 175259 757 gree :CHECK FOR FORTRAN FPS ERROR FLG5 
53600 19041 BMI ERR? BRANCH IF ERROR rLag SET 
BO3602 170267 175234 STEPS FPS :STORE FLOATING POINT STATUS 
603696 Oe67E7 176230 175234 EMP FPS,  —SFPS :CHECK FPS 
583634 001427 EQ TST! :BRANCH IF CK 
S53616 74267 17EZ00 ST ac2, ANSI : RYE FPU ANSWER 
Ssbe2 joss) HLT +] FPS ERROR 
Bezbes «2008E} oF END? ‘SKIP COMPARE 

CO3bZE 370000 ERR?: CFCS sWAIT FOR FRU TD FINISH
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8508" si} TEST SFr 755 : « 

953630 gee"? 175208 178212 cre FPS. SFFS s CHECK te E FLOATING POINT STATUS 
sl * 
es Raat nu f4377 bade 
Ba3é4 452 8 ENO? eri 6 END 

SO3644 C2676? 175174 175200 CMP FEC. $FEC sCHECK THE FLOATING EXCEPTION CICES 
293652 901402 BEG 46 :BRANCH IF OK 
Ra3cs} 0437. Hi 14377 :FEC Ts WRONG 
553656 cdo444 BR END? :SKIP TO END 

002669 7&7 175162 178166 oMp FPC S$FEC CHECK FLOATING PC 
BR3c66 O0i4ce SEO Ts  BRANC af pero? 
663670 194377 Hi 1+377 STRONG aoDRESS IN FC 
003672 000436 gf ENO? :SKIP TO END 

003674 032767 COCO 17S14— TST7: BIT 82,  SFPS_ CHECK FOR OVERFL Ow 
653752 001032 BNE ENS? :BRANCH IF OVERFL 2M 
503704 1737 ‘MSE Ce, «32S ACD :COMPARE FPU ANSWER TO FORTRSN ANSWES 
502706 1700 Frc :COPY FLOATING CONDITION cODES 
093710 001427 BEG END? “ANSWERS CHECK 

-COMPENSATE FOR FORTRAN INACCURACIES. 
pose A7aee? 175104 os STF ACE, «= ANS ©; SAVE FPU ANSWER 
00371 767 00005: 175150 205 8] ANS1+2 INCREMENT FPU ANSWER 

Soarsa foave> tebe yt at niet rents menene ena tints iad6 RUS La 

003734 153585 FCC :COPY FLOATING CONDITION COCES 
003736 001414 BE3 END? :BRANCH IF OK 
03740 162767 opo002 i750%¢ sug 82 ANSi+2 :DECREMENT FPU ANSWER 
O3746 605667 175065 Sec ANE! 

O03752 173767 175034 CMPF 8=ANSI, «= AC 2 :CHECK ANSWERS AGGIN 
902756 170000 adele :COPY FLOATING CONDITION CODES 
9375 S01403 ; BES END? :BRANCH IF OK 

B0s7be 174267 175034 STF ACe, ANS!  :SAVE FPU ANSWER 
50376 ic40o0 HLT FP AND FORTRAN DISAGREE 

002770 O0S067 175046 ENO7: CLR FPS :CLR FPU FPS SUFFER 
303774 195490 COPE 

* TEST 10: EXERCISE DIVD (DIVIDE DOME PRECISION nena 

TEST 10: EXERCISE ky (DIVIDE D ELE PRECISION) 
: OVERFLOW AND UN ERE NTERLPTS OFF 
: TRUNCATE MODE 
j PFFERERERERE PEASE SER ERS ELSES LERERALERERESSS Le PEERERARER ERTS EEE E EEE E+E 

003776 912767 OO464O 175044 MOV BOO4E40, SFFS :SET IE BITS IN FORTRAN ANSWES 
00404 005067 175042 CLR SFEC ;CLR FORTRAN FEC 
004010 005067 175040 CLR SFPC :CLR FORTRAN FPC 
C4014 005067 175022 CLR FPS :CLR FPU FPS BUFFER 
O540e0 005067 175Ceu CLR FEC :CLR FPU FEC BUFFER 
CO40e4 O0S0s7 175016 CLR FPC :CLR FPU FPC BUFFER 
Su%U30 004767 902350 JSR PC. RANOMY ;GET RANDOM INPUT CATS 
DO4034 OO4467 O0e2240 JSR RY, $POLSH ENTER POLISH MODE 
SOYO4E = 00620e SP .48 Puen 4 Wee ON STACK (LONUM: 
Su#04e = O0bse4 $P.45 PU H_ 4 WORDS ON STACK (HNUM) 
eot044 O009006 Cv ;ADDRESS OF FORTRAN SIVIDE 
JO4O4E D064Ce $TST :DETERMINE THE CONDITION CODES
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OCF PUD. Pi TEST SECTION 

O040S0 905360 $POPYX :POP 4 WORDS AND EXIT POLISH MODE 

O17 7477 MOV $FPS, RD ay FLOATING POINT STATUS 
ats T5187 G20 LOFPS #040200 ar ETD FO 
DOM 172467 174714 LBD LONUM, aco :LOAD Bi WITH A RANDOM NUMBER 
BOMGSE 4172567 174720 L HINUM, ACl :LOAD ACL WITH A RANDOM NUMSER 
OOs072 17276? 174734 LOO ANS2, ACR ‘LOAD AC3 WITH THE SUM 
AAsO7E «178127 «Oowe4O LOFPS §©. #004640 “TURN INTERUPTS ON. EXCEPT OVER AND UNDERE_ ou 
554i02 6:2767 004116 ooso7 MOV $.+6, LAD :RESET LOOP ADDRESS 

s FEEFRESLALESPSSSESAASESSSS FLSA LSESSFELLSELAESSESELSISSSSLLLS SFL SHH 4444444544 

Sele Lege enc. ff EE 2 ALALINGES ‘ei $ V C 

petits hac? 174730 obs Behe ily peek rbttan F FPS ERROR FLAG 
904120 10041e BMI ERR BRANCH IF ERROR FLAG SET 
O04le2 170267 174714 STFPS FPS : STORE FLOATING POINT STATUS 
004126 026767 174719 174714 CMP FPS SFPS - : CHECK FPS 
004134 001427 BE TsT19 :BRANCH IF OK 
094136 174267 174660 STD Ac2, ANSL  :SAVE FPU ANSWER 
504142 104001 HLT +} :FPS ERROR 
004144 00047i BR END1O :SKIP COMPQRE 

004146 170000 ERRIO: CFCC ;WAIT FOR FPU TO FINISH 
904150 C2676? 174666 174672 CMP FPS, $FPS :CHECK THE FLOATING PDINT STATUS 
004156 o514d2 3EG +6 “BRANCH IF OK 
904160 194377 Hl 74377 FPS ERROR 
OC4ib2 O90462 BR END12 ‘SKIP TO END 

O04i84 26767 174654 174660 CMP FEC, SFEC sCHECK THE FLOATING EXCEPTION CODES 
694172 00149 BEG + :BRAN CH IF OK 

4174 1043 HL 1+377 :FEC IS WRONG 
004176 o00454 oF END1O :SKIP TO END 

904200 26767 174642 174S4E CMP FPC, $FPC :CHECK FLOATING PC 
604206 001450 BEQ __—sENDIO BRANCH IF Ok 
994215 104377 HL 1+377 WRONG ADDRESS IN FPC 
OG42i2 ooo44E E BR END!0 ‘SKIP TO END p 

p94214 932767 COCOSe i74626 ‘TST1O: BIT #2 SFPS =; CHECK FOR OVERFLOW 
O04222 901042 BNE END10 BRANCH IF OVERFLOW asm: 
804224 173702 “ CMPD «6=sCoACe,~Ss«éC :COMPARE FPU ANSWER TC FORTRAN ANSWER 
994226 170000 CFCC :COPY FLOATING CONDITION CODES 
604230 601437 BEG ENDO “ANSWERS CHECK 

“COMPENSATE FOR FORTRAN tnaccuRACcIES. 
p04232 174267 174564 oto Ace, “SAVE FPU ANSWER 
S04e36 62767 80000: 174564 ADD a! ANei+e !INCREMENT FPU ANSWER 
n04e44 BOSSE7 174556 abc ANS 144 
804250 905567 174550 ADC ANS 1+2 
A94254 OOS567 174542 apc ANE! : 
504260 173767 174536 CMPD = ANS!, AC3 :CHECK ANSWERS AGAIN 
504264 170000 CFCe :COPY FLORTING CONDITION CODES 
Co426e 001420 ; REQ END1O SBRANCH IF OK 
604270 162767 orooo2 174522 Sue #2 ANSi+& :DECREMENT FPU ANSWER 
Stue7e OOSbe? 174s24 Se ANS 1+4 
wotsS2 OOSEE? 174516 58¢ ANS1+e
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CT 10 

a ~ ro] ANE} 

soaess 285 ANSI, AC sCHECK ANSWERS AGAIN 
CFce story FLOATING CONDITION CODES 
= ENg10 NCH IF Ok 

174474 Ace, ANS! SAVE FPU ANSWER 
HL :FPU AND FORTRAN DISAGREE 

174506 END1O: CLR FPS san toy OPS bere 
SCOPE 

5 SERERSSAASARELESSSSSLAAALALEAALALESSSSARAASSSSEFASSASSFSASL SAS LASS FSFE SES 

eTEST 11: EXERCISE DIVE (DIVIDE FLOATING) 
INTERUPT DISABLE SET 

: ROUNDING MODE 
5 RASSERERESSERSEL ELLE LTAFLELSLELEAE SEALE LEAELSLALE SLES SSAALLLSSSSSALAFLS SF 

947490 «174504 MOV 8047400, $FPS ;SET JE BITS IN FORTRAN ANSUER 
174552 CLR SFEC LR FORTRAN FEC 
174536 Cir SFC :éCR FORTRAN FRC 
174462 ECR FPS -CLR FPU FPS BUFFER 
174460 7 FEC :CLR FPU FEC BUFFER 
174456 CLR FC CUR FPU FPC BUFFER 
0026 ISR PC, RANDM2 RANDOM INPUT DATA 
0017 SR Ry: $POLSH ;ENTER POLISH MODE 

$P.2A PUSH 2 WORDS ON STACK (LONUM) 
$P. 2B :PUSH 3 WORDS ON STACK (HINUM) 
$OV8 “ADDRESS OF FORTRAN DIVIDE 
STST ; DETERMINE THE CONDITION CODES 
SPOP2x :POP 2 WORDS AND EXIT POLISH MODE 

174432 MOV SFPS, RO : DISPLAY FLOATING POINT STATUS 
040999 LDEPS 8040609 :SET FID 
174354 LOF LONUM, ACO :LOAD ACO WITH A RANDOM NUMBER 
174360 LOF HINUM, ACL ;LOAD ACI KITH a RANDOM NUMBER 
174374 LOF ANS2, AC OAD AC3 WITH THE S 
047400 LOFPS #047400 eee INTERUPT DICHece "AND INTERUPT BITS 
oo4450 co4¥s32 MOV #.+6, LAD :RESET LOOP ADDRESS 

: EEFLEF SESS ESE AEE EES LLSSPEES EFS LS EPERESS FLERE EA PFEESE EEA SEES SLE HEHE 

LOF aco, ace ;LOAD ACO INTO AC2 
mi RET11: DIVE acl, Ace :DIVIDE ACI IN 10 Ace 

174362 STFPS FPS :STORE FLOATING POINT STATUS 
174364 TST SFPS ‘CHECK FOR ERROR FLAG 

BMI ERR11 : BRANCH IE ERROR FLAG SET 
174350 174354 CMP FPS SFPS CHECK FPS 

BE TST 1} :BRANCH IF OK 
174320 Str : ace, ANS!  ;SAVE Feu ANSWER 

> 

Ze END11 sE PS ERRO RBHEARE 

174322 ERRI11: STST FEC ; STORE FEC AND FPC % 
174224 174220 CMP FPS,  $FPS HECK T FLOATING POINT STATUS 

BEG +6 EO ENCH IF 0 
HL +377 :FPS ERROR 
BR END11 “SKIP TO END
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TEST SECTION 

174312 174316 CMP FEC, SFEC ; CHECK me FLOATING EXCEPTION CODES 
BED +6 fF aNCH IF 

BR’ *?" enor cet 5 Hee 

174200 174204 CMP FRC | $FPC s CHECK FLOATING PC 
BE TSTl1 
HL T+377 ‘WRONG ADDRESS IN FPC 
BR END11 :SKIP TO END 

oooos2 174264 ‘TSTll: BIT a2 SFPS CHECK FOR OVERFLOW 
NE ENDLI !BRANCH IF OVERFLOW 

CPE Ace, Aca :COMPARE FPU ANSWER TO FORTRAN ANSWES 
; COPY Y ELOBTING CONDITION CODES 

BEG END11 
- COMPENSATE FOR FORTRAN INACCURACIES 

174222 STF ace, ANS!  ;SAVE FPU ANSWER 
O00S0i 17421€ Sup #! ANSi+2 ;DECREMENT FPU ANSWER 
174210 SBC ANS1 
174204 CMPF = ANSI, «= ACB ;CHECK ANSWERS AGAIN 

CFC :COPY FLOATING CONDITION CODES 
Beg END11 :BRANCH IF OK 

174174 STF ACZ, ANS! SAVE FPU ANSWER 
HLT :FPU AND FORTRAN DISAGREE 

174206 ENDi1: oF FPS :CLR FPU FPS BUFFER 

e
c
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e
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170367 
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001402 
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026767 
001402 
104377 
000437 

026767 
001402 
104377 
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174132 
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174074 
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174024 
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174C16 
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5 FS RAEREREALELELL SEL ELE LAA REAA RAL ELERALERALELS ELLE LALA SAE FLSLA SALAS SF4AS4 
;TEST le: EXERCISE DIVD (DIVIDE DOUBLE PRECISION) 

NTERUPT DISABLE SET 

Pritt titi itittiitititiittitiittititititititt tit ittitititttittiiieey 

;SET FID a i. BITS IN FORTRAN ANSWER 
:CLR Pearse 
CLR FORTR FBC 
CLR FPU Fos BUFFER 
CLR FPU FEC BUFFER 
:CLR FPU FPC BUFFER 
GET RANDOM INPUT DATA 
ENTER POLISH MODE 
PUSH 4 WORDS ON STACK (LONUM) 
PUSH 4 WORDS ON STACK (HINUM) 
SADDRESS OF FORTRAN DIVIDE 
:DETERMINE THE CONDITION CODES 
:POP 4 WORDS ANC EXIT POLISH MODE 

;DISPLAY FLOATING POINT STATUS 
:SET FID AND FD 
;LOAD ACO WITH A RANDOM NUNSER 
;LOAD ACI WITH A RANDOM NUMBER 
:LOAD AC3 WITH THE SUM ae 
;SET INTERUPT DISABLE AND INTERUPT BITS 
:RESET LOOP ADDRESS 

¢ EERE RAELEEFERL ELE LLESLELEEESLEPHLLELELAALALAAESAELALL ALAA LALEL FFF LFS 242 

MOV #047600, $FPS 
CLR SFEC 
CLR SPC 
¢LR PS 
CLR FEC 
6LR FPC 
ISR PC, RANDM4 
ISR RY, $POLSH 
SP. 4A 
$P. 4B 
SDVD 
STST 
$POP4X 

MOV SFPS, RO 
LOFPS #040200 
LOD LONUM, ACO 
LOD HINUM, ACL 
LOD ANS2.’ ACS 
LOFPS #047600 
MOV #.+6, LAC 

LOD aco, ace 
RET12: DIVO ACL; Ace 

STEPS = FPS 
TST SFPS 
BMI ERRI2 
CMP FPS SFPS 
BEG TSTle 
STD Ace, ANSI 
HLT+1 
BR END12 

ERR12: STST FEC 
CMP FPS,  $FPS 
BEQ 6 
HLT+377 
BR ENDi2 

CMP FEC, SFEC 
BEO 46 
HL 1T+377 
BR END12 

CMP FPC,SFPC 
SES TsTi2 
HL +377 

;LOAD_ ACO INTO ACe 
DIVIDE AC1_INTO AC2 
:STORE FLOATING POINT STATUS 
:CHECK FOR ERROR FLAG 
;BRANCH_IF ERROR FLAG SET 
CHECK FPS 
:BRANCH IF OK 
SAVE FPU ANSWER 
;FPS ERROR 
:SKIP COMPARE 

;STORE FEC AND FPC 
:CHECK THE FLOATING POINT STATUS 
BRANCH IF OK 
:FPS ERROR 
SKIP TO END 

sek ne FLOATING EXCEPTION CODES 
;BRANCH IF 
:FEC_IS liRONG 
SKIP TO END 

fe FLOATING PC 
RANCH IF Ok 

EONS ADDRESS IN FRC
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BR END le 

000002 173764 TSTle: ag #2 $FPS 
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;SKIP TO ENO 

Bernt Te ‘a 

cane TO FORTRAN ANSWER 
;COPY nti CONDITION CODES 

C IES. 
;SAVE FPU ANSWER 
;DECREMENT FPU ANSWER 

Ne ODEs 
:SAVE FPU AN aS 
PBL ANOUFORTRAN DISAGREE 

;CLR FPU FPS BUFFER 

5 REXAELES FELL ERLE REELS LE LER EE RELE LALLA ALAS SAALL LA PELAS LAS LFRSLAAELES SS SSS 
CENTS OM SP (DIVIDE FLOATING) 

DISABLE SET TERUPT 
TRUNCATE MODE 

AHHH HEHEHE HEHEHE HEHEHE HHH HEHE EEE 

CFCC 
BEQ ! 
SOMPENSETE For FORTRAN 

173722 eT) 2, ANSI 
099001 173722 UB a ANS1+6 
173714 BC ANS1+4 
173705 S8C ANS 142 
173700 SBC ANS 1 
173674 cHED ANS1, AC 

FC 
BEQ END12 

173664 ST Ace, ANS! 
HL 

173676 END12: CLR FPS 
SCOPE 

; TEST 13: 

047440 173674 MOV #047440, SFPS 
17367 CLR SFEC 
173670 CLR SFC 
173652 CLR FPS 
173650 CLR FEC 
173646 CLR FPC 
po2942 ISR PC, RANOM2 
001970 JSR RY: $POLSH 

$P. 20 
SP. OB 
SDVR 
STST 
$POP2x 

173622 MOV FPS, RO 
040000 LOFPS  s#040d00 
173544 LOF LONUM, Aco 
173550 LOF HINUM, ACI 
173564 LOF ANS?,’ AC3 
ON744G LOFPS #047440 
oos260 90372 MOV 8.+6, LAD 

;S°7 FID oe M3 BITS IN FORTRAN ANSWER 
:CLR FORTRAN FEC 
;CLR FORTRAN FPC 
:CLR FPU FPS BUFFER 
CLR FPU FEC BUFFER 
;CLR FPL FPC BUFFER 
GET RANDOM INPUT DATA 
ENTER POLISH MODE 
PUSH 2 WORDS ON STACK (LONUM) 
PUSH @ WORDS ON STACK (HINUM) 
ADDRESS OF FORTRAN DIVIDE 
DETERMINE THE CONDITION CODES 
;POP 2 WORDS AND EXIT POLISH MODE 

;DISPLAY FLOATING POINT STATUS 
:SET FID 
:LOAD ACO WITH A RANDOM NUMBER 
;LORD AC1 WITH A RANDOM NUMBER 
;LORD ACS WITH THE SUM sant 
:SET INTERUPT SISABLE AND INTERUPT BITS 
:RESET LOOP ADDRESS
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5 PRSSSSSSSSSSSSTESSSSASSSSSEFSESSFSSSSSSSSSSLSLISSSSSSSSSSSSSSSSS SSS SSS 

205262 172600 aco, ACD_INTO_AC 
=s85e2 iPS651 RET13: tiie Aci; AC iB VOE ACL INTS 

1 STFPS FBS STORE FLOATING POINT STATU 
ee feats oa eB eto 

. is aah ANSWER 

Er EP Cone COMPARE 

J ) ’ ’ 7 
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m 

905316 170267 173522 ERS13: ST ;STORE FEC AND F&C 
505322 b7 ? 373514 173820 cre Fes $FPs :SHECK THE FLOATING POINT STATUS 
wu P . OK 
Besse tua HL 16377 Fee ERROR © 

END13 >SKIP TD END 

395236 77 373502 172506 Me FEC SFE: CHECK THE FLOATING EXCEPTION CIDES 
00S2 1402 SES + frag 4 On 
DOS346 104377 HL 74377 :FEC IS WRONG 
005350 Soo444 ze ENDL3 : SKIP 35 ENC 

O0S3S2 OD2E7E7 7247S 173475 ome FPC  SFPC ; CHECK FLOATING pC 
305365 091402 SE Ts713 “BRANCH IF 
005362 194377 HoTe377 : RONG aopeess IN FEC 
505264 O0043¢ 2 ENDL3 :SKIP TO END 

o0 032787 cO0coS 173454 TST12: BIT 2, SSS CHECK FOR OVERFLOW 
505374 601032 BNE END13 “BRANCH IF OVERFLOW . 
505376 172702 CMPF Ce, aca : COMPARE FPU ANSWER TO _FORTSS oNS.E5 
55400 eae CFCS :COPY FLOATING CONDITION CODES 
BD54 1427 te END13 “ANSWERS CHECK 

-FOMPENSATE FOR FORTRAN {NACCURACIES. 
905404 i7e6? 173412 otr ACE, ANS] SAVE FPU ANSWER 
S5s4i0 767 OOS0Ol i724ce ACD 1, ANSl¢2 ;INCREMENT FPU GNSWES 
SOS41e OOSSE7 173400 ane ANS) 
505422 173767 «175374 CMPF = CANS1, «= ACS :CHECK ANSWERS AG61N 
555426 170000 CFCC sCOPY FLOATING CONCITION 2cDEs 
505430 901414 BEG ENDI3 :BRANCH IF Ok 
5554322 162767 SOO002 172264 Sug re ANSI+2 :DECREMENT FRU ANSWER 
506449 O0S6e7 17235E ec ANS 
655444 173767 173252 CMPF OCS, «= ACD :CHECK ANSWERS AGAIN 
305450 1} CFCC :COPY FLORTING CONDITION 2oDEs 
Sse4E2 001403 BE5 END13 :BRANCH IF Ok 
Stu 17427? 172742 STF Roe, ANS SAVE FPL ANSWER 
SE4E0 1098000 HLT -FPY AND FORTRAN OISAGSEE 

“CEsee OOSDE7 1723 ENDI3: CLR EPS :0LR FEU FPS SUFrES 
FPEeEe [25522 ae 7



CO3 
MENDES 2 L-DOFF LAE et NG POINT DIVIDE EXERCISER MACYLL 27(732) 16-SEP-76 16:30 SAGE 28 
-_* r we . a ee , >) 

s ee en oneetas Reh cater ioe 5 ete 

TEST 14: EXERCISE pitihe a ifesebe Set PRECISIO 

s acideinenansseninaduanbeensncastnostenaheamadnaiamneenmaseanednadad 

SOS47D «OL2787? OSTEND 173382 Ov sO47640,SFPS =; SET FID AND IE BITS IN FORTRAN ANSWES 
cost7$ 905067 173350 cue $FEC :CLR FORTRAN FEC 
sessus 00806? 172346 cue SFPC :CLR FORTRAN FPC 
205508 005067 173330 CLR FPS ;CLR FPU FPS BUFFER 
ses5ié 905067 173326 CLR FEC ;CLE FPU FEC BUFFER 
905516 7 173324 cue FEC ico FPU FPC BUFFER 
O0SS22 904767 D016 isk Po, RANDMY T RANDOM INPUT DATA 
535526 O04? =D00SHE Me a5" SPOS sENTER POLISH nOOE 

006302 $F. 46 ;PUSH 4 WORDS ON STACK (LONUM) 
905534 006324 $°.42 PUSH 4 WORDS ON STACK (HINUM. 
505536 0000006 DvD ‘eet S OF FORT we ee . 

S40 4 Ts? i RM i, THE ¢ ION CODES 
S5sS42 906360 gPte4x y WORDS ANS PxdT Bou fe Mace 

ooss44 016700 173300 MOV $FPS, 80 :DISPLAY FLOATING POINT STATUS 
BOSSSO =1701e7 O40200 LDFPS = sQ40200 | ;SET FID AND _FD 
555554 172467 17322 LDO LONUM, Acc ;LOAD ACO WITH @ RANDOM NUMSE® 
OOSS60 172567 173ect LO RINUM, 4&0) :L069 ACL WITH A RANDOM NUMEE= BOEEEN 176767 173eNE CEE ANSE,” ACS :LDAD ACS WITH THE SUM ‘ 
805570 i7ole? O47b40 FPS |= s047640 _ :SET_INTERUPT DISASLE AND INTESLST S172 
Ooss74 C1276? COséOz 203420 MOV 8.46, LAD RESET LOOP ADDRESS 

FLEFSSSSSFFSSSSSESSSSLESSSESSSSSLSSSLSSFSSSSSSSLSSLSSLSS HSE 44444444444454 

S0S602 172600 LOC aco. = aCe :LQAD_ACQ_INTO_ACZ 
Sossc4 17465: FETL4: OQIVD Aci, ate ;DIVIDE ACL INTO Ac2 
SOS80E 170267 173230 STEPS FPS :STORE FLOATING POINT ST7S7LS 
O0Stie O0S7E7 7523 TS? $FPS ;CHECK FOR ERROR FLAG 
OOS6i& 100410 BMT ERRI4 :BRENCH IF ERROR FLAG SET 
505625 26767 172216 172222 oMP FPS, SFPS =; CHECK FPS 
d0S$26 001430 353 rsTl4 ISRANCH IF OK 
SOSEso «174267 17318 STO ac2, ANS: SAVE FPU ANSWER 
505624 104001 HLT+1 :FPS ERROR 
OCSé3e 500472 2 ENDI4 :SKIP COMPARE 

DOS640 170367 172200 ESPis: §TST = FEC :STORE FEC AND FEC 
50s644 026767 173172 172178 oMe FPS, SFPS) | SEHECK THE FLOATING P0INT S7A7LE 
cosés2 201402 SES 18 :BRANCH IF Ok 
oose54 104377 HLT+377 FPS ERROR 
SOSESE S0C4e2 a END 14 ;SkKIP TO END 

DOSED OEE7E7 17Z1E0 7Z1S4 oME FEC, $F EC ;CHECK THE FLOATING EXCEPTION L00ES 
roseeé (OC 4Ce B53 +8 :BRANCH IF Ck 
505670 104377 HL 7377 iFEC 1$ WRONG 
cost7e OCOWS4 gf END 14 SKIP TO END 

SOSE74 S2E7E7 i7ZlE 172182 oMP FEC SPEC :CHECK FLOATING FC 
wosrce SolHze S53 TS¥i5 BRANCH IF ox 
coset iU4S77 HLT 4377 saRohg ADDRESS IN FE-



DO3 
NT DIVIDE EXERCISER MACYI1 27(732) i6-SEP-7— 16:30 SAGE 

cOS"06 O04 BR END 14 ;SKIP TO END 

‘ fe -T weewe 4/ JsdE iS'ats Ps : 
- 715 - 767 -ereese 79:95 STi YT 82, gFPS * CHECK FOR OVERFLOW 

104 Ne ENDL4 m ; SRANCH a py RF LOW % 0 Ace, «ACE COMPARE’ F 
C ; COPY FLORT Ne CONDITION CCDES 

END 14 : ANSWERS 
NPENSATE FOR FORTRAN TINACCURRC 

ACe i RASAER 
OU01 373070 30 81 ANS1+& sit EVENT FPU SNSWER 

: ‘ 7 FC 

O0S72e4 001437 rs 

- 

4 
r 
© 

~ 
| 42 CMPO ANE, «RCs CHECK ANSWERS AGAIN 
005765 1790000 CFCL : iS OPV FLO TING CONDITION wvwes 

~~ 

OOS764 ibe7&7? O000S2 1720s¢ Sus 82, ANSI+e LEECREMENT FEL ANSAES 
pre ose pabs? ioe ae wales 

é¢ ( SwEE sow MINS Lee 

Sp60e dosee7 173015 oe Oe oe ee 
O2699E 173767 173010 cMP OC ANSi, «= ACG scHECK ANSWERS AGAIN, 
so60l2 A70oRs Cree sOPY FLOATING CONDITION CODES 
SUED14 001403 SES ENC Is sSRaNCH IF OK 
SOBQIE 74267 173000 Sip ace eNS) SAVE FEU ANSWER 
w0bSe2 104050 U7 7FPL AND FORTRON DISSEGSEE 

Sosa24 S85? i7sciz ENDS4: CLF res TU FEL FES SLFSES 
SOEDSS «LSet SIDFE 

Li
a 

aw
 

A ot?) FORTRON oNS



E03 
MRINOEL 2 2-DOFPUHS FLORTING FOINT DIVIDE EXERCISER MACYI1 27(732) I6-SEP-7— 16:30 PAGE 35 
FPL Pi SELL ANC se OPE ROUTINE 

a=. = -=3- Ar 197677 r- . > Lie Set!) THE o- * 
muah BRE s i wee 40-3 ww Py ie on a | — 2am 

Sobo4e os oe : COzi2& poy. OPEL. « TYPE yee A BELL 

ha! 40)" cen mean 253 CLR -(6) CLEAR TRACE Tepe 
eb0SE O3e73/ O10C00 iPrsro BIT aSWi2,asswe RUN WITH TRT? 
reepe4 901519 003106 SNE $35 

‘ =] rd eo Bi iP 

sEP=8§ Ficseiars 56. 3 
ary an : cig ppotss Bis #20, (6) , 7SET TRACE TRAP 

( i MOW 933, - sJUMP TO START OF TES” 
seston és RY 
506108 Ole? OS@:14 2s: MOV 84, - 6 sJUMP TO START OF TEES™ 
O86iie 000002 . ETT 
poet “ i. 0o0o4e 43: MOV asse.Fo :GET MONITO®S afDSess 
06120 014 SES 3s 33° NO! 

O0biee 904710 JSR 7, (GQ) sal TO MONITOR 
J061e4 900240 NOP 
036126 C240 NOP 
SOE130 900e4C 0 
O06i3se 000137 d0520° 38: J se2cc ;IUME TO STRET OF TEST 
006136 00002 YESRT: TY :RETURN 75 PROGRAM FROM TRGE 

996140 032737 OOO405 $i77570 .EMT: BIT aSwOe, ssSws KILL LDUB 3 LOOP ON SPEC. “EE” 
COb146 001404 heen BEG ] 
008150 1e3767 177570 72822 oMPE SeSwe, ICNT :ON RIGHT TEST® #S5n7-Ce 
006156 003437 BEG oY 
SSb18O 113703 1775705 13: MOVE assSwek,R2 3;GET US BITS 
S0&184 179003 Due 
JI61E5 U3e73” CHOCO 177576 IT a. assure sLOOP ON TEST 
O06i74 O010z6 NE 
996176 Q3e737 SO4S0D 177570 IT Sill, asSwe KILL ITERATIONS 
006204 O010ig NE ell 
00 OS7&7 172557 78 ICNT+} 

9 2g :BRANCH IF FIRST 
Pes TIMES, IONT+} BNE > 
£ T BRANCH IF NOT 
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? (027 7 
be 01 KI 
cOb224 vi oe 009901 i72s47 2g i) el, ICNTs: sFIRST ITERATION 
Soeese [0Se67 j7esde © | SavuAD: INCE 6ICAT COUNT TEST NUMZERS iat § 7 ves! SeVYLAD . PONT 3£9U TEST NUMSERS 
Soee3e files? G06" i ca y tEs Lap fSaVE LOOP ADDRESS, 
se$ese 016727 i7ehse 177575 ov ICNT @S8OISPLAY ;DISPLAY TEST NC. AND ITERATION 
SobesSo Ocdode r] ; RETURN 

OS6eS2 105267 17252: KIT INC8 ICNT+] 
Dobe 016737 i728i6 77572 oVEF MOV TENT, Se0ISPLAY 3SET UP DISPLAY 
~uscs4 S05757 Cce7 lz rs’ zee sFIRS™ ONE 
weee’D 400 7E0 SEs SAVLAL 
weee’e CLE7i6 O0e754 MOY Lad, .6) FLOGE BETLEN ADISESE 
wote’e Collte =7 rFICES Fs



pieDcFeset FLOSTING een SIV IDE EXER ISR MACYL1 27/732) 16-SEP-76 16:30 SAGE 3: 

208300 000134 SFOLSH: JME aiR4)6 

228302 218746 172502 $°. 4A: Mov LONUtee. (SP) 
fale) 1674 i724 umey! = 65 

tS a na j ‘ of ~~ ry (8 

xxPeif £48: 38 IME acR4)$ 

20324 OLSTHE 172470 $6.45: MOV HINUM*&, -( SP 
006330 CIST4e 17e4be MOV HINUMS4! = SE) 
FhES34 OL674E 172854 $P.28: MoV HINUMS2 | (SP. 
BOES4O CIETHE [7344E MOV HINUM, '-(5F, 
D06344 000:34 Ime ai R4i6 

926346 12667 172460 $°052x: MOV ($P)+, ANSZ 
056352 Cles&é? 172455 MOV §P)+,  ANSZ42 
006356 o00204 BTS Ru EXIT POLISH MODE 

996360 912667 172446 SODE4K: MOV ($P)+, ANSE 
506364 512667 72444 Moy 5P i+) ANSZ+2 
506370 12667 172442 MOV (SP34,  ANSZ*5 
COBS74 D12EE7 172445 MO\y EP) 6, ANSSse 
od64e0 6500204 RTS a4 :EXIT SOLISH MODE 

O08402 032767 100002 i7f44C $7S7: BIT 8100002, $F°s CK FOR ERROR FLAG AND 2VES°_7, 
996419 190463 M7 $7ER  OREKCH IF FLas Se? 
506412 081061 BNE $7C¥ BRANCH IF OVERFLOW 
906414 O32716 o77600 B:T 8977600, (6) :TEST THE EXPONENT 
D06420 901041 a BNE STST : BRANCH lf NOT ZERO 
O06422 052767 9594 172420 Bs 804, =$FPS) = :SET 2 BIT 
006435 032767 Beane 172354 Br? 8077600, HINUM CHECK DIVISOR FOR 2EeC 
506436 001932 : BNE $TST1 :BRANCH IF NON-ZERO 
BOEH4O 062767 190000 172402 BI5 8100000, $FPS 3! ite ERROR FAs 

See dee; fee fe, B® RPP RBar oot WU be “Ul MO' CNT, ] ‘ser T NUM 1 
aia Mo ch p ASL Ri :#e 
Shevee O16167 oOoes72 172364 MO FETAD-2(Ri),$FPC’:GET EXPECTED PC 
SOS470 O1E71E 172306 Moy LONUM, (SP! SRESTORE DIVIDEND 
Oos474 SIE76— 172304 o0ndcz O LONUMS2,2°5P) ; 
Soeso0e 105767 i7esse TS’g 2s :CHECK FOR DOUBLE PRETISIC 
656506 190006 BP STST “BRANCH IF NOT 
506510 ClE766 172272 oOD00D4 MOY LONUMS4 .4°SP) ; 
OCESIE CLE7EE 172266 D005a¢ Moy LONUM+E 6°5F) 
656524 O05716 TST1: YS? SP) IFIND THE SIGN BES 195083 j oP, $7ST2 : BRENCH IF PLUS 
O66530 952767 000010 172212 BIS #10, FPS :SET N SIT 
ReeE2E 906124 7ST: IMP 284 6 

SOBSHO 118701 i7Z234 STER: MOVE  ICNT, Ri :GET TEST NUMBER 
*AeS44 89525) DEC &j -SET POINTER 
*Fefae O0625) ASL a} -TEST g@ # 2 
S6eSs0 Oibl67? OOcS74 172276 may RETAD(1),.$FPC STORE FORTRAN FEC 
R*ccteE Fazeze $70 oMe ‘SPie, [55:4 :"858" 2 WORDS 
“Feces OS7E? 172zE4 TSTS) so SFPS CHECK FD BI? 
Beeses 8802) SPL S767) BRANCH IF FLOATING MODE
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POSNT 0 ‘en Re, EXERC 
OLISH MEARS 

SERES: 

ZUNKER: 

ZUNDRO: 

SLUNDEL: 

ZUNDFe: 

GO3 
MACY11 27(732) I6-SEP-76 16:30 SAGE 32 

(SP )¢, SPie 86; "BCP" 2 MORE WORDS 
RS) 4 : SKIP wBopore of is 
ao EXIT POLISH MODE 

RO ap, Se40S CHECK FOR UNDER Bit. FOsc 
SUNDRC :BRANCH IF UNDERFLO 
RO s40CS -: CHECK FOR UNCERFL OW. Fos! 
SUNDR} :BRANCH IF UNDERFLOW 
a5, #3003 :CHECK FOR OVERFLOW, FD=C 
SCVERO : BRANCH F OVERFLOW 
RO, 82003 «: CHECK FOR Ov: BELOW, FO=! 
SOVERL :BRANCH IF OVERF 
RC, wos IEG BEE Bt ERE. Fos 
$5¢820 BRANCH IF DIVIDE 3Y ZERO 
RO. 81403 ;CHECK FOR DIVIDE BY ZERO, Fos: 
$0V82! : BRANCH IF OIVIDE Sy ZERC 

: UNKNOWN ERROR! 

BOO3000,SFPS =; CHECK FOR INTERUPTS ON OR OFF 
SEETS :BRANCH IF OFF 
RY, SPOLSH ENTER POLISH MODE 

"Hag Ye ace a 
UB be Ph FROM THT EXPONENT OF THE DIvrics 
:ADDRESS OF FORTRAN DIVIDE 
: SUBTRACT 200 FROM THE EXPONENT OF 
:DETERMINE CONDITION CODES 
:POP 2 WORDS AND EXIT POLISH MCDE 

UNDRA 

9909000. SFPS sCHECK FOR INTERUPTS ON OR OFF 
SERTS ;BRANCH IF OFF 
R4, $POLSH ENTER POLISH MODE 

:PUSH 2 WORDS ON STACK <LONUM) 
;PUSH 2 WORDS ON STACK (HINU™) 
;SUSTRACT 200 FROM THE EXPONENT OF TE II. 2525 
;RODRESS OF FORTRAN DIVIDE 
; SUBTRACT 2CO FROM THE EXPONENT OF ANS 
:DETERMINE CONOITION CODES . 

ion :POP 4 WORDS AND EXIT POLISH MODE 
#100000, SFPS :SET FPS ERROR FLAG 
812. SFEC eT UNDERFLOW EXCEPTION CODE 

a -- +e ef 
URN TO FORTRAN ROLTINE i

n
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-21-DCF Pu 
Pil 

QDE77E DONHET 
50700 Suesié 
So°554 606334 
Sorbbe Bri1s 
ww tS} we 

56701 peers 
Bercis Ode4de 
soreig 90634e 
567620 S11 

oo7022 OO44E7 
aleve 906352 
587039 06324 
657032 907114 
957534 o00900s 
00753 007106 
507040 006402 
597542 006360 
557044 032767 
o07052 901406 
507054 052767 
07062 012767 
997070 958767 
697076 900295 

007100 16271 
ae7ios 50134 

OO71D& obe71E 
5e71i2 900134 

OO7114 OSe2716 
507i2c 900134 

O07122 162716 
07126 032767 
Bo7ig4 d0L40e 
S07i36 62716 
597i42 900134 

907144 COs4E7 
oy 750 OCé2iz 

So7ise o0e4ce 
CO7iS4 OOE34E 
667356 ooacsos 

OO7166 OO44E7 
567164 poesbe 
FA7igs ODe4Oe 
5571706 06265 
Ba7i72 Ce27&7 
re2eoe Sle7b7 

gia! 
eee we 

HO3 
FLOATING POINT DIVIDE EXERCISER MACYL1 27(732) 16-SEP-76 16:30 SAGE 32 
FSRTRAN RO “FtNes (POLISH MODE) 

177276 $OVERO: JSR RS, SPOLSH :ENTER POLISH MODE 
$P.28 ;PUSH 2 WORDS ON STACK (LONUM) 
P.28 7;PUSH & WORDS ON STACK (HINUM) — 

$AD200 ;ADD 200 TO THE EXPONENT OF THE DEVIS7= 
VR ADDRESS OF FORTRAN | {05 

$200AD ;ADD 200 TO THE EXPONENT OF ANS 
$757 sOETERMINE CONDITION CODES 
$POPe% aka : POP 2 WORDS AND EXIT POLISH MODE 

SOVERS 

177252 OVER]: JSR  =—s- RH, $FOLSH ;ENTER POLISH MODE 
$P.48 : PUSH 2 WORDS ON STACK (LONUM, 
$P.48 :PUSH 2 WORDS ON STACK (HINUM) 
$AD200 :ADD 200 TO THE EXPONENT OF THE CEvicce 
$DVO : ADDRESS OF FORTRAN DIVIDE 
$200AD :ADD 200 TO THE EXPONENT OF ANS 
$TST ; DETERMINE CONDITION CODES | . 
$PCP4X ;P0P 4 WORDS AND EXIT POLISH MOCE 

003908 l7177& $OVERA: BIT SOOO, SPs “CHECK FOR INTERUPTS ON OR GFF 
SEQ SOV :SRANCH IF OFF 

1090089 i7i756 SIs Stand SFPS :SET FPS ERROR FLAG 
000019 i7i7&e MOV aid, SFEC :SET OVERFLOW pee TON CODE 
960 171752 $OVRI: BIS 802, SFES SET OVERFLOW SIT IN FES 

SERTS: RTS 45 

540000 $S8200: Sus #040006, « SP) 
IMP ai RY) + 

140000 $2900: ADD #140000, (SP) 
JMP aiRe¢ 

040000 $ADEOO: AOD #040009, (SP) 
IMF ac R4)+ 

049000 . $200S8: SUB #049000, (SP) - 
O00803 i70&42 BIT #3, a) ;TEST FOR C OR ¥ SITS 

BEG $2152 
100960 ADD #100050, (SF) 

$291S8: IMP ai R4)+ 

177135 $°V8Z25: JSR RY, ZPOLSH ;sENTER PCLISH MODE 
$P.2A ; PUSH DIVIDEND Le 
$Ts7 ; CALCULATE CONDITIO N CODES 
$POP2X sPOP DIVIDEND INTO “an NSWES 
Ze $OVEZ5 

177.14 SOVEZ1: JSF RH, SPOLSH :ENTER POLISH MOD 
SP. 4A sPUSH DIVIDEND 
STST ;CALCULATE CONDITION CODES 
SPOPYX ;POP DIVIDEND INTO ANSWER 

1oeGSS 171850 $OV8ZAa: BIS #109000, $FPS :SET FPS ERROR FLAG 
080004 71644 MOV 804, SFEC ;DIVIDE BY ZERO EXCEPTION CODE 

Rvs “5 ;RETURN TO FORTRAN 

SFESESELEREEESPEFPELISSPA LS SSL SF LEPLESS -SLFEEROLELERFRERESIA SL SSSASE SSA



103 
mA NOB So 3 1 -DCEPUN<D QATING POIN re VARE XERCISER MACY11 27(732) i6-SEP-76 16:30 PAGE 34 
DOPPLD Fil rte RAN acu) OLISH MODE) 

:PPP INTERUPT SERVICE ROUTINE 
;RPRESESEREEESEESPEEEEL ESE EERSEEESSSSRELESERSSESESSESERESESSES SSS SOO S444 

Of7212 70287 171626 FLTERR: STFPS FPS ;STORE FLOATING POINT STATUS 
S572i5 70367 ivigey STST = FEC :STORE FLOATING EXCEPTION CODES 
S57i20 03277 Os005¢ i7:e22 1 = e40000, SFPS = :CHECK INTERUPT DISABLE 
557226 001402 SEQ 46 ;BRANCH IF OFF 
557230 104377 Hu 14377 PINTERUPT NOT SUPPOSED TO BE ENAELET 
S733 350404 25 ERRT! 
CD74 QOSTET «171610 TST = SFPS ;CHECK FORTRAN FPS FOR ERROE FLO, 
SSr34¢ 12042: BM] OERRTI :BRANCH IF FLAG SET 
SorE42 = 154354 MT 4307 SFLOBTING POINT Etarus Eeeor



JO3 
MAINOEC <3 1-DCFPU-D FLOATING POINT DIVIDE EXERCISER MACYI1 27(732) I16-SEP-7& 16:30 PAGE 3S 
DLFEUDL PLL RANDOM NUMBER GENERATORS 

p07246 10046 RANDM2: Mov 0,6) : SAVE RO 
00" %1 of : 
Seosee Bieaue 1 Ve Sed + fave 
557254 010346 MOV %3,-{6) -SAVE R3 
O75 LOSS MCV “4 =(6) :36VE RY 
ore 1046 MOY %S CB) RS 

607, levo4 001902 MOV eLONuM, “4 :SET UP LONUM POINTER 
p07266 01270S o01Dle MOV SHINUM, %5 : SET UP HINUM POINTER 
D6727e 9114 MOV (4) “0 ‘abt B With LOW 
O07 74 Bishi MOV (S)iui H HIGH 
C727 O12703 177771 REPET2: MOV 8-7.%3 : SET caret COUNT 

007302 90sod2 CLR “2 
73 300 SHIFT2: ASL “%O : SHIET PQ LEFT AND 
? l i ROL %1 OTA Y INTO. RL AND 
re 19 1 Rol 6g ;ROTAT CARRY INTO RE 
f iC % 

Bee 14 ere SNE SHIFT2 Bassai a short LOOP 
997316 061402 ADD (4). %e ADD NUMBER TO MAKE xX 129 

7326 gp550! apc %} :PROPOGATE C8 CARRY 
7322 061501 ROO (5) 41 -AD5 Ni TO MAKE X 129 

007324 90s50e2 aoc %2 :PROPOGATE CARRY 
007326 O62700 o01057 ADD #1057, %0 :ADD LOW CONSTANT 
007332 905501 ADS “1 :PROPOGATE CARRY 
907334 905502 aps “2 :PROPOGATE CARRY 
007336 062701 O4740! add #47401, %1 "ADD HIGH CONSTANT 
b073Me gog5Ge une aoc “@ ; PROPOGATE CARRY oe 

coor 6% 9 T 
BBS So pees Ap weri5 OO tens WITH HIGHEST OISIT 
007352 0905591 ADC “I : PROPOGATE CARRY 
007354 910024 MOV ¥0, (4)4 :SAVE R 
907356 010125 MOV %1.(5)+ : SAVE ay 
097360 O20427 onlocE CMP 74° gL ONUM+4 :CHECK FOR CONE ENOUGH 
957364 001344 BNE REPETe :BRANCH IF NOT D 
007366 012605 MOV nabs ?RESTORE RS 
007370 912604 MOY (+44 :RESTORE R4 
507372 012603 ‘BV (6)4+.%3 :RESTORE R3 
007374 o12Eoe MOV (b)+)%2 :RESTORE Re 
667376 12601 MOY (E)eiul !RESTORE 21 
097400 312600 MOY (6)e.%0 : BESTORE RS 
S07s5e 205297 RTS “7? » RETURN
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DOFPLE. PLL RANDOM NUMBER GENERATORS 

RANDM4: MOV %0,-(6) :SAVE RO obs “be biBiae Ma Soa) 2 BOVE Bi 
907410 MOV %2,-(6) -SAVE Re 

Bn iis mcg) ME “4, - ; Bie BENE my cE 
07420 Ole704 o010Ce MOV sLONUM, “4 SET uP LONut POINTER 

arouse 12705 o01D1e MOV #HINUM, %S T UP H NUM POINTER 
soe430 114 MOV (4) 40 £3 O WITH LOW 

74 1155! MOV (5); T Rl WITH HIGH 
097434 012703 177771 REPET4: MOV 8-7 .%3 ‘SET SHIFT COUNT 
oo7440 soso0e CLR %2 
007442 006300 SHIFT4: ASL “0 :SHIFT RD LEFT AND 
097444 006101 ROL %} Stare cre | NTO R1 AND 
99. 0b: ROL %8 *ROTATE CARRY INTO R 

7 INC “3 
907452 001373 BNE SHIFT + RONTINUE cuteT LOOP 
907454 061402 app (4) .%2 :ADD NUMBER TO MAKE X 129 
097456 005501 ADC “1 ;PROPOGATE CARRY 
907460 061501 ADD (5),%1 :ADD NUMBER TO MAKE X 129 
o07462 o0ss0e Adc 42 :PROFOGATE CARRY 
007464 062700 001057 ADD #1057,%0 :ADD LOW CONSTANT 
097470 o0SS01 ADC %1 :PROPOGATE CARRY 
007472 905502 ADC 42 :PROPOGATE CARRY 
007474 062701 O47401 ADD #47401, %1 :ADD HIGH CONSTANT 
097500 905502 aoc %2 :PROPOGATE CARRY 
007502 O62702 ocoogods ADD 86,42 :ADD HIGHEST CONSTART 
907506 060200 ADD %2,%0 if PRIME RO WITH HIGHEST DIGIT 
007510 905591 abc %1 PROPOGATE CAR 
007512 010024 MOV 40, (4)4 SAV E RO 
907514 010125 7 MOV %1.(S)+ :SAVE RI 
po7516 020427 o01012 CMP x4 a ONUM+ 10 :CHECK FOR DONE ENOUGH 

22 001344 BNE REPETY *BRANCH IF NOT CONE 
007524 012605 MOV (6)+,%5 RESTORE RS 
07526 012604 MOY (6) +. %4 “RESTORE R4 

007536 012603 MOV (6)+°%3 :RESTORE R3 
007532 12602 MOY (b+ %2 *RESTORE Re 
007534 O1260! MOY (6)+,%1 “RESTORE R1 
007536 912600 MOV (6)4.%0 :RESTORE RO 
co7&40 856207 aTS “? RETURN
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HLT ROUTINE (ERROR TYPEOUT) 

O3e767 CO2000 170020 .TRP: BIT ss ee 

ea 7 001416 oy A TYPE TYPE A BELL 
54 sith TYPE, miid% 
67 001414 .ET: INC ERRORS ;COUNT THE NUMBER OF ERRORS 

032767 o20000 167772 grr #20000, SUF -SKIP TYPEOUT IF SET 

Ooi} 171216 ene Ace. ANS1 ;SAVE THE ANSWER TO BE SURE 
000004 011102 TYPE, RET 

011102 TYPE, RET 
O11E46 MOV (6), -(6) ;PUT ADDRESS OF INSTRUCTION ON STACK 
162716 o00002 sus #2, tb) 
117667 O00006 9001356 MOVB (6), WORDS 
Oeb05 MOV (6)4+/ TTY :TYPE (6)+ IN OCTAL 

67 ooos4 JSR %7  PRINTR :TYPE LEADING ZERO’S 
000004 011077 TYPE, SPACE+3 
012703 001002 MOV #LONUM, %3 :SET UP POINTER 

767 900174 JSR ? $TYPE :TYPE A FLOATING POINT NUMSER 
011105 TYPE, S$SIGN 

004767 000164 JSR ? $TYPE ;TYPE @ FLOATING POINT NUMBER 
Oill TYPE, | FPUAN 

67 154 JSR ; TYPE A FLOATING POINT NUMBER 
OY 011076 TYPE, SPACE+2 

016705 171149 MOV FPS, TTY TYPE FPS_IN ocTal 
004767 000476 JSR -%7,, PRINTR ;TYPE LEADTNG ZERO'S 
105767 901274 TSTB © WORDS :CHECK FOR STATUS ERROR 
100014 BPL STAT :BRANCH IF NOT 
000004 011076 TYPE, SPACE+2 
016705 171120 MOV FEC. TTY ; TYPE FEC IN OCTAL 
004767 oo04S4 JSR %? PRINTR : TYPE LEADING ZERO'S 
000004 011076 TYPE, SPACE+2 
016705 171106 MOV FPC. TTY ; TYPE FPC IN OCTAL 
004767 900440 JSR %7 PRINT : TYPE LEADING ZERO'S 
000004 O11111 .STAT: TYPE, FORTAN 
004767 900072 JSR 7, «$TYPE =; TYPE A FLOATING POINT NUMSER 
105767 O0le26 NOHEAD: TSTB WORDS 
001425 BEG NHEAD 
000004 011076 TYPE,  SPACE+2 
167 71056 MOV SFPS. TTY :TYPE SFPS IN OCTAL 
4767 OO04DE ISR 47 PRINTR :TYPE LEADING ZERO’S 

105767 001204 TSTB © WORDS 
100014 BPL NHEAD 
000004 011076 TYPE, Srace +e 
016705 171936 MOV SFEC. TTY ;TYPE $FEC IN OCTAL 
004757 000364 JSR %7, PRINTR : TYPE LEADING ZERO'S 
Su0004 O11076 TYPE,  SPACE+2 
016705 171924 MCV SFPC. TTY -TYPE $FPC IN OCTAL 
004767 000250 JSR %?  PRINTR :TYPE LEADING ZERO'S 
605737 177570 NHEAD: TST aeSwe 
90901 BPL +4 
00000 HALT 

secode RT! 

e
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e
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DCFPUD. PL FLOATING POINT OUT SUBRIUTINE 

O1004% 032767 OO1000 167514 $TYPE: BIT #1000, SWR sCHECK TTY FORMAT 

ea i eee Pe gePE é ies Lea ar Hpk 
019064 004767 000076 ISR ? TYPEF 
910070 022323 TYPEA: CMP (3)+, (3)+  ;UP DATE THE TYPEOUT POINTER 
610072 900207 RTS ? 

010074 TYPEI: 

pibhoe ease? g003 Mey OSS BaINYR «—~sETYPE LEabInG SfROTS 
pat ara see YPE,  SPACE+4 , 
010108 012305 MOV (3)4, TTY :TYPE (334+ IN OCTAL 
016116 004767 000270 ISR %7, PRINTR : TYPE LEMDING ZERO’S 
010114 105767 170730 TSTB so SFPS 
010120 100363 BPL TYPEA 
010122 04 011100 TYPE,  SPACE+4 
010126 yee MOV (3)4, TTY :TYPE (33+ IN OCTAL 
00130 004767 00250 ISR %7 PRINTR ; TYPE LEADING ZERC’S 
10134 o00004 011100 TYPE,  SPACE+4 

010140 012305 MOV (3)4. TTY -TYPE (3)4 IN OCTAL 
010142 004767 o00236 JSR 4%? ,PRINTR : TYPE LEADING ZERO’S 
010146 o00207 RTS ? 

010150 o12346 TYPED: MOY (3)+,-(6) :GET WORD 1 
010152 O12e346 MOV (3)+,-(6) GET WORD 2 
610154 O12346 MOV (3}+)-(6) :GET WORD 3 
010156 O1e346 MOV (3)4/-(6) :GET WORD 4 
010160 012746 900022 MOY $18.'-(6) :CHAR COUNT 
Si0164 Oo00406 BR TYPE! 
070166 012346 TYPEF: MOV (3)+,-(6) “GET WORD 1 
10170 O12346 MOY (3) +) -(6) :GET WORD 2 

010172 O46 CLR -(6) :CLEAR WORD 2 
610174 ooso46 CLR -(6) 
O10i76 012746 o00010 MOV #8. -(6) sCHAR COUNT 
91020e 04767 0o00104 TYPEL: JSR 7,741 : TYPE 1 BIT 
010208 105766 o00011 TST 9! (6) : CHECK EXPONENT 
916212 o01001 BNE +4 :SRANCH ON NON-ZERO EXPONENT 
910214 9005116 COM (6) :FLAG ZERC EXPONENT 
019216 900004 011100 TYPE, SPRCE+4 
010222 004767 900072 JSR 7,TY2 : TYPE 2 BITS 
010226 004767 900074 ISR 7'TY3 :TYPE 3 BITS ‘ 
010232 004767 9090070 JSR 7’ TY3 :TYPE 3 8IT5 
016236 o000004 011100 TYPE, SPACE+4 
010242 004767 o0n020 i oan 7 TYH ;TYPE 2 BITS 
Cide46 004767 ac00s4 TYPEE: JSR 7,1Y3 ;TYPE 3 BITS 
Oi02Se o0S316 DEC (6) : DONE? 
910254 001374 BNE TYPE2 
810256 debe CMP (6)+, (b)+ RESTORE 
510260 Oe2bee EMp (6j+) (G)+ : THE 
O102b2 605726 TST (Bi+ : STACK 
Sid264 oo00z67 RTs ?
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FLOATING POINT DIVIDE EXERCISER MACY!1 27(732) 16-SEP-76 16:30 PAGE 2¢ 
LOATING POINT TYPEOUT SUBROUTINE 

oooo02 TYH#: TST (6) ;CHECK FOR ZERO EXPONENT FLAG 
BMI 2 ANCH ON ZERO EXPONENT 

9001 MOV #1. -(6) :TYPE HIDDEN BIT AND ONE 
oe 2 nov (6). YPE :FUDGE HIDDEN BIT 

oooco2 TyZ: COM 2(6) :GET RID OF ZERO EXPONENT FLOG 
000031 TYi: MOV 1,-(6) : TYPE 1 BIT 

oonode2 TY2: Mov ¥e.-(6) : TYPE 2 BITS 

3 TY3: MOV #3, -(6) ; TYPE 3 BITS 
000640 TY: CLR TYPE 
090006 ROL 6(6) :SHIFT WORD 4 

10 ROL 8. (6) :SHIFT WORD 2 
000012 OL 10. (6) :SHIFT WOR? 2 
000014 ROL 12. (6) SHIFT WORD | 
000614 ROL . TYPE :GET IT 

DEC (6) : DONE? 
BNE TY+4 

op00g0 o00eDe BIS #°0, . TYPE i WAKE 17 ASCI! 
O1117& TYPE, TYPE ve 

is’ ible ‘gee ob THE STA
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Fil SFR DUMP OF A 

12767 200001 000130 PRINTR: HOVE al, .PR ;SET ZERO FILL SWITCH 
4 

35 000122 PRINTS: CLR PR : SUPRESS senor ZEROS ar
a 
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ES i ? \7rree C001! MOVE = a-b, PRO} 
1 MCV RY =-(6) te” er 

D430 332704 010532 MOV 93$,84 38 SLOINTER I TO. ERS ASCII CHRE. 
Fro434 195014 cLRB (4) iC FAR 
ei osse 405 Sf 2s : ROTATE aides; 
525459 155014 13 CLRBs4#) SCLEAR BYTE OF OF GRRCTER 

542 906105 ROL TTY ey BIT INTO ¢ 
124 ROB = (4) oe ae 
i ROL TTY ‘Rot aT ett INTO € 

106114 ROB 384) : PACK eat 
906 05 28: ROL TTy :ROTATE ‘BIT INTD C 
1 ] ROLLS (%) PACK IT 
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CSe0 105014 cL (4) 
Jee ; 010832 TYPE +28 s TYPE 37 
S26 512604 my Be RM SRESTORE By 
0$30 000207 ers ae 

i0Ss¢ O4 33 kn Of siReSS | Sobaec ma: 8 
C0544 005267 OS0d434 ERROR: INC ERRORS COUNT ERRORS 
Ri heer } +h EA 0098001 SOO4; B28 81,0841 are MODE? 
wivs a te v) e re oy: 

30560 53768 00:0 S0O416 ane BiC ERRORS TS MANY? 
O1DS66 1 Br ) CT YET 
ei0S72  O137 000042 MCV oss2,FO :GET AQORESS 
bi0S74 DO1403 BES i sPORGET IT IF ZERC 
Eite7 S063? occoue ce See, ge sg 
bee * we 10 $ son ere ~ pel Tne 7 Ye wh 
shhe 4a." anaes 7s ‘ :8E7 LS '



CO4 
MACYLI 2 Sage 4: 39 6: 16-SEP-76 1 7 (732) - + 

. 9 of “FE Bi at 

-s- ee 

oe 

. 
= 

~~ “SINOE 

ua. 
—
 

a
n
 

o 
a 

=
 

tal 
“> 

w
w
 

. 
U 

te 
a
 

o
m
 

«> 
ww 

&
 

Ww 
oe 

tal 
. 

. 
Pie} 

. 
a
 

o
>
 

ivy) 
ta. 

S
e
?
 

Tr 
a. 

i
n
a
 

ta. 
+*0— 

’ 
o
 

tas 
lai 

tal 
-
e
<
>
-
 

3 
S
 

ad 
bd 

w
a
 

Le 
iL 

‘
T
h
a
 

w
a
.
 

« 
w
 

w
m
 

a
n
s
 

c
o
r
y
 

‘o 
w
 

+ 
tal 

4
)
 

bd 
Q
.
t
u
 

a 
|
 

> 
» 

C 
or 

ed 
~ 

M
D
D
I
O
O
O
D
 

- 
t
a
l
 

a
‘
 

St 
Nt 

Se 
~
~
 

> 
ADs O
0
0
 
a
 

° 
‘
e
u
1
g
 

' 
yf 

‘ 
-
~
#
(
X
-
)
 

j
I
Q
O
~
 

+
e
 

© 
@ 

© 
& 

© 
© 
t
e
r
r
a
n
e
 
w
n
 

g
e
e
 
B
S
C
S
 

7
0
a
 

—
<
 

‘
 

-
@
 

t 
a
e
)
 

eye 
eyelets 

r
e
l
e
a
r
n
 
a
e
 

w
 
a
m
 

; 
U 

>
 
>
.
 
O
0
M
O
O
I
M
O
A
0
)
 

+ 
>
 

> 
oe 

e
e
 

o
o
r
 

-
+
-
b
-
 

§- 
(
9
6
-
2
9
?
 

- 
Q
O
O
O
O
O
O
 

ODT 
L
E
M
M
I
N
G
 

1
 

M
N
F
 
F
.
.
F
-
F
-
5
 

F
¥
 

©
 

a. 

w
o
 

oo 
i
n
n
 

t. 
~
™
 

(uy 
o
o
m
 

‘> 
o
w
 

4) 
o
w
)
 

a
)
 

3 
a
w
 

o
F
 

w
e
 

o
w
n
 

L
A
Y
 

IY 
S) 

a
)
 

c
M
)
 

«
c
)
 

=
 

o
n
o
 

a
)
 

PAAR 
LAURER 

L
E
A
S
 

ag 
o
k
 oaee 

Aad 
Ble 

ve 
e
S
 

~ 
f
t
 

et. 
t.f -
¢
-
t
-
t
.
t
 #
e
s
i
s
e
e
s
:
 

F
S
 

W
I
 
I
D
O
B
O
O
A
O
C
 

QUT 
POUT 

pans 
Bonn T 

eR 
Ine HARRBR 

BRR 
A 
Bs 

. Be
 B
e
 

“Oedede 
Oe 

de 
ae 

te 
Ton 

ben 
bon 

ban 
hae 

bon 
bon 

bes 
ben 

ban 
ban) 

C
o
c
o
o
n
 

Teri 
“ 

Ti 
x“ 

1
.
9
0
9
0
9
0
9
0
I
0
C
I
C
I
0
I
9
0
I
0
I
9
0
)
 

it 

. ‘ 
, 

lal 

} 
3 

(
 

) 
c 

te 
a 

<
>
 

z 

(
r
e
 

tal 
mn 

a 
1 

a 
my 

i
 

$ 
’ 

ivy) 
. 

tad 
® 

<> 
z 

ms 
a 

im 
P| 

ry 
+4 

a
o
.
 

*
e
 

a
 

ta 
9
 

tal 
w
 

tal 
1 

O
w
 

Ww 
a
 

uy 
' 

te. 
IT 

‘
>
 

y 

i 
| 

tal 
tal 

lad 
“
 

o4 
1 

a
 

Q
a
 

tsa 
any 

» 
‘>? 

«
>
 

) 
«
 

+ 
* 

‘ 
as 

o
e
 

' 
mn 

a
e
 

aa) 
l
a
i
t
 

tal 
tai 

tedtad 
6% 

i
 

ee 
9
 

a 
a
w
 

. 

a t
a
s
 

>
 

¢ 
ts 

t
t
s
 

‘
Q
-
-
 

a
l
 

a. 
©
 

W
W
 

M
t
r
-
o
m
 

2
 

w
m
 

W
F
O
W
M
U
-
-
O
d
 

O
l
t
o
T
e
o
o
w
y
 

oat 
ge” 

° 
Loa 

s e
e
)
 

ee 
a 

T
o
d
o
a
d
i
a
r
a
d
¢
d
 

me o
F
 

D
D
 

«© 
& 

= 
© 

© 
© 

a
E
 

w
E
 

e© 
© 

@ 
Q
 

- 
u
s
 

A
e
 

M
l
e
.
 
A
 

¢ 
=
 

-
@
 

@ 
@ 

@ 
© 

£
0
)
 

c
)
 
=
“
)
 

Se 
e
e
 
ae 

. 
c
o
y
 

a
-
 

-@- 
+
0
)
.
 
1
0
.
 
O
D
 

vel 
eery 

itary ir
e
s
t
e
s
r
e
s
l
y
0
]
)
 
mas 

me J 
w
u
 

cr 
- 

>
 
eer 

e
n
e
 

s
a
e
.
 

w
 

- 
; 

Q
.
 

Qo. 
— 

ta 
= 
(
D
a
)
 

©® 
De 

Se 
De 

De 
Om 

- 
3
0
2
0
 

00 
20-30 

20 
DO 

DLa. 
O* 

Cr 
OL 

O
I
F
 
F
o
e
 

rere P
h
a
s
 
o
F
 
o
F
 
E
C
 
W
M
W
I
M
I
M
O
L
>
>
 

+ 
F
c
 

oe 
M
s
 

F
F
L
 
E
 

FT 
TF 

i
n
 

$0) 
$0). 

45) 
8 

4. 
OE 

E
P
 

a 
) £ 

ee 
«
>
 

ese 

u 
~@ 

t
o
r
 

“
)
 

a
u
e
u
 

«
v
e
d
 

o
m
)
 

q
o
)
 

«> 
c
d
)
 

uw 
c
o
a
t
.
 

a
 

e
t
h
o
s
 

«
3
 

c
r
e
e
)
 

©
 

-
@
O
)
-
 

4 
©
 

M
a
d
 

o
t
e
 

Oa 
SDt0) 

F 
U
D
 

4 
SIV 

PL DIY) 
Be 

ary 
oT 

ory 
o 

Tv] 
‘
7
0
 

o
c
r
 

a
i
e
t
a
t
a
l
s
 O
B
:
 S
e
a
 

Ke 
e
t
 ih i

s
 

o
u
 

a
)
 

“
6
0
 

O
6
6
 

s
r
 
a
S
 
A
S
 

wr 
-
-
\
 

0
-
0
0
0
)
 

w
o
 

“
M
u
n
e
m
 

o
a
t
 
C
u
t
 
c
u
c
u
c
u
r
u
c
r
u
n
O
o
j
G
d
)
 

4
 

)
 

4 
4 

4 
4 

wt 
a
N
 E p
s
 

t
t
e
 

te 
te 

l
e
e
 

0
0
)
 

Le 
C
I
C
I
O
I
O
I
O
I
C
)
 — 4-4 

0
-
4
4
 
4
4
 

4 
ee 

ee 
A
C
M
I
 

IC) 

Q
 

w
d
 

T
 

UT 
.
o
O
O
w
o
O
 

To) 
PATRI 

L
A
U
R
E
 

RES 
FPR DE 

=
 

3
5
 

~ 
S
B
A
S
B
B
A
 io
 

on SF
 

5 
oo 

od 
~
t
.
 
C
3
 

n
I
O
O
O
M
 

w
o
w
)
 
0
 

W
M
O
I
C
I
C
I
M
 

DN 
d+ 

4
s
 s
t
.
 

pee 
ee 

ak 
hee 

tt 
ee 

e
e
 
e
e
 
o
e
 

re 
ee 

ee 
e
e
 
e
e
 

CI0CI0 
1
0
0
0
1
0
 
2
0
I
C
8
 
C
0
9
0
0
 
3
C
C
I
C
I
C
 

IC 
M
D
 

DO 
DC 

D
i
t
 
d
D



-DCFPL-2 FLOATING POINT Div 
Fi *Y8E ROUTINE AND 08 o

x
 

a m
 

ut
 

m
m
 

531206 10546 .107: MOV TTy,<:6) sSAVE TTY 
bite Si*60§ o00002 MOV ag 8). :GET ADDRESS TC BE TYPES 
Friis 108715 I$: TStB (TTY: : TERMINATOR? 
=i inks 6014 BEG 23 
*11520 IfSsar i?rses MzVB TY)+, 38177566 ;LOAD BND TYPE THE CHAPRCTES 
511024 308737 177564 757 asi77sks :IS THE PRINTER REACY 
522030 1903: 3PL -4 

S:7535 BISg4e gogoe “<og =) ¥ Get iteepee See See ~e2ew ~~ <3: ‘ (6),-°\(5 $ ' TO T — 

iidso O62766 900052 ococcos ADO #2 4.4) aa 2 of te FE. i 
Eiidue Sesees 009002 OM gies 215 17 .42” 
5iidse 9010 N SNE 33 :NO ye 
Sil564 962705 o90 ele Be, TTY [ROO 2 TO THE ACDSESS 
Siideo O4e705 99000: src 81.7 Ty -BACK UP 70 BN EVEN SY°E 
Siid64 O10S56— SedCZ= MoV Th 26 :RESTORE ASDSESS 
Siidvo 81zeas 33 May (69, 7% :RESTORE 7° 
Brit72 905002 RT! S57 6% 

011074 905015 020040 cOCO4o SPACE: .ASCIZ «1S12" * 
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