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ABSTRACT 

sugtaact “INstRuctione (Abe, Aono, Suer Suge, urT™ bance 
OBTAINED usin. THE "Sane seensine. roan Henan ROUTINES. 

REQUIREMENTS 

EQUIPMENT 

POP11/45 STANDARD COMPUTER WITH FP1i OPTION 

STORAGE 

THE ROUTINES USE MEMORY LOCATIONS 0 THE MAP AT THE 
BND QF THE Li oT Nes ne mi “east "LOCATIONS OF THE 
ORTRAN MATH ROUTINES WHICH WERE ED SEPERATELY ane 

LINKED TO THE MAIN PROGRAM VIA LNKX1i ON A oetevStemcio. 

PRELIMINARY PROGRAMS 
COFPA THRU DCFPL 

LOADING PROCEDURE 
USE STANDARD PROCEOURE FOS ARS TAPES. 

STARTING PROCEDU 

CONTROL SWITCH SETTINGS 

SEE 5.1.1 (ALL DOWN FOR WORST CASE TESTING) 

STARTING ADDRESS 

THE PROGRAM SHOULD ALWAYS BE STARTED AT 200. 

PROGRAM AND/OR OPERATOR ACTION 

1) LORD PROGRAM INTO MEMORY USING ABS LOADER. 
2) LOAD ADORESS 200.
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3} BEL SeMETERSS (SEE S.i.1) ALL OOWN FOR WORST CASE.
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MAINDEC-11-DCFPS-D-D FPil ADD AND SUBTRACT EXERCISER PAGE 4 
DESCRIPTION 

S) THE PROGRAM WILL LOOP AND BELL WILL RING ONCE EVERY PASS. 
&) THE DISPLAY ON THE ot WILL SHOW THE ITERATION COUNT_iN 

Dafa DISPLAY sulicH 70 HE DISPLAY FoSifioN. |’ 
OPERATING PROCEDURE Lt 

A]
 

. 

§.1 OPERATIONAL SWITCH SETTINGS 

SWiIS> = 1 ...... HALT ON ERROR 
SWc14H> = 1 ...... SCOPE LOOP 
SWi13> = 1 wee INHIBIT PRINTOUT 
ol ea INHIBIT TRACE TRAPPING 
SWwid}> = 1 ...... INHIBIT ITERATIONS OF SUBTEST 
SWii0> = 1 ...... BELL ON ERROR 

D cenwes BELL ON PASS COMPLETE 
S$Wc09> = } ...... CORE IMAGE TYPE-OUT (15 SIT WORDS) 

DB nsense paarT toon POINT TYPE-OUT (SIGN, EXPONENT, 

SH(OB> @ J] ...e0e LOOP ON TE EST - Suc? 
B wsseus LORD SW<7: NTO us’ Be ISTER 

3.2 SUBROUTINE ABSTRACTS 

$.2.1 SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE 
TEST SECTION. IT RECORDS THE STARTING ADDRESS OF EACH 
SUBTEST A IS BE TERED IN LOCA? SIT ING ENTE IF A 
SCOPE LOOP IS REQUESTED, THE CURRENT SUBTEST WILL BE LOOPED 
UPON. SW<11) ON A 1 INHIBITS ITERATION OF SUBTESTS. THE 
CONTENTS, OF LAD MAY BE USED TO DETERMINE THE LACT SUBTEST 
SUCCESSFULLY COMPLETED. LAD IS UPDATED INSIDE ERCH SUBTES! 
FTER THE FORTRAN ANSWER IS CALCULAT SO_ THAT THE 

ITERATIONS WILL INCLUDE ONLY THE FP11 Boa TT OF THE TEST. 

5.2.2 HLT 

THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.1). TC 
INHIBIT TYPEOUTS, PUT SW<13> ON AL. 

S.2.3 TRTRAP 

IF SW<l2> IS ON AO, THE T BIT WILL BE SET ON ALTERNATE 
PASSES. WHEN SET, IT CAUSES A TRAP AFTER EACH INSTRUCTION. 
THE FIRST INSTRUCTION EXECUTED UPON TRAPPING IS AN “RTT™ 
WHICH RETURNS TO THE INTERRUPTED SEQUENCE OF INSTRUCTIONS. 
THIS SEQUENCE IS.CONTINUED UNTIL THE END OF THE PROGRAM IS 
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MBINDEC-11-DCFPS-D-D FP11 ADD AND SUBTRACT EXERCISER PAGE § 
DESCRIPTION 

§.2.4 TRAPCATCHER 

A “.42" = “HALT” SEQUENCE iS, REPEATED FROM 0 - 776 T 0 
ANY UNEXPECTED TRAPS. THUS ANY UNEXPECTED TRAP 
INTERUPTS WILL HALT AT THE VECTOR + 2. 

5.2.5 FLOATING POINT TRAP (TO 244) 

SINCE SOME OF THE SUBTESTS HAVE INTERRUPTS ENABLED, THE 
FLOATING POINT TRAP (FLTERR) CHECKS TO SEE IF FORTRAN ALSO 
GOT AN ERROR CONDITION. IF FORTRAN DION’T INDICATE AN 
ERROR, OR INTERRUPTS WERE DISABLED AN ERROR HLT OCCURS (SEE 
5.2.23). IF AN INTERRUPT WAS ANTICIPATED, BUT DIDN’T OCCUR, 
THE SUBTEST WILL DETECT THE ERROR. 

é. ERRORS 

b.1 ERROR PRINTOUT 

THE FORMAT IS AS FOLLOWS: 

ADDRESS, OPERAND, OPERATOR, QPERAND, EQUALS 
FPP: ANSWER; FPS, FEC: FEA 
FORTRAN: ANSWER: FPS’ FEC; FEA 

WHERE : 

ADDRESS = ADDRESS OF ERROR HLT 
OPERAND = RANDOM FLOATING POINT NUMBER INPUTS 
OPERATOR =F BRITHMETIC OPERATOR (+ OR -) 

ANSWER = FLOATING POINT ANSWER 
FPS = FLOATING POINT STATUS 
FEC = FLOATING EXCEPTION CODES (ERROR CODES) 
FEA = FLOATING EXCEPTION ADDRESS (ERROR ADDRESS) 

TO FIND T HE FAILING TEST, LOOK AT THE LISTING ABOVE ‘THE 
ADDRESS TYPED. 

b.2 ERROR RECOVERY 

RESTART AT 200 

™
 

. RESTRICTIONS 

NONE
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MRINDES-11-DCFPS-D-D FP11 ADD AND SUBTRACT EXERCISER PAGE 6 
DESCRIPTION 

8. MISCELLANEOUS 

8.1 EXECUTION TIME 

A BELL WILL RING WITHIN 1S SECONDS WITH SLL SWITCHES DOWN. 

8.2 STACK POINTER 

STACK IS INITALLY SET TO 600 

8.3 POWER FAIL 

EACH TEST CAN BE POWER FAILED WITH NO ERRORS EXCEPT ON THE 
FEC AND FEA. 70 USE, START THE TEST AS USUAL AND POWER DOWN 
THEN UP_AT ANY TIME. THE PROGRAM SHOULD TYPE “POWER” AND 
CONTINUE TO RUN WITH NO OTHER TYPEOUTS. 

PROGRAM DESCRIPTION 

THIS PROGRAM TESTS THE ADD_AND SUBTRACT INSTRUCTIONS ON THE 
FP11 IN ROUND AND TRUNCATE MODES AND WITH INTERUPTS ON AND 
OFF. EACH PROGRAM HAS MANY SUBTESTS (THE CODE BETWEEN @ 
SCOPE STATEMENTS) Es ~ ee > er oe “eat 
TO THE NEXT. en cdbrece sce Edad BE 
ONLY ONCE. T ESS Tent Lee 1000) BrSPLAY REGISTER 
- THE wa’ % EACH CONTAIN THE ITERATION COUNT avr ie Ay? 
YTE_ AND THE TEST NUMBER IN THE RIGHT TE. 

ee ESTS SHOULD BE RUN SEQUENTIALLY BY BE ETING A ooo NOT 
BY STARTING AT THE BEGINNING OF THE SUBTEST. TO LOOP ON 
PARTICULAR SUBT SUBTEST, PUT THE TEST NUMBER (SEE LISTING) IN if 
RIGH THE SWITCH REGISTER AND SH<8> ON Al. THI § 
TEST WILL POOPED UPON hal Shc) IS PUT ONA O OR THE 
RIGHT BYTE IS CHANGE HE TEST IS NON-EXISTANT, THE 
PROGRAM WILL BE RUN AS BéuaL 

THE FORTRAN MATH ROUTINES WERE TAKEN UNMODIFIED FROM THE 
PDP-11 FORTRAN PACKAGE AND ASSEMBLED AS SEPERATE MODULES. 
THEY WERE LINKED TO THE MAIN PROGRAMS VIA LNKX11 ON A 
DECSYSTEM-10 WHICH PRODUCES A BINARY TAPE IN THE NORMAL 
ABSOLUTE FORMAT. Faus THE PROGRAMS LOAD AND RUN JUST LIKE 
ANY OTHER DIAGNOSTIC PROGRAM. 

NOTE: SINCE THE FPi1 LOAD, STORE, AND COMPARE 
INSTRUCTIONS (LOF Lob, STF $10. CMPF. AND CMPD) ARE ALSO 
USED IN THIS PROGRAM 1S POSSIBLE THAT THEY AND NOT THE 

-fiod AND SUBTRACT INSTRUCTIONS COULD CAUSE ERRORS. 
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je FLOATING POINT ADD AND SUBTRACT EXERCISER 
SWITCH OPTIONS AND ERROR BITS 

30088 
- TITLE MAINDEC-11-DCFPS-D 
ult 

$ADD, $ 
: a 08 Bek chien 1972, bY 
‘PROGRAM BY KEN CHAPMAN 

SWITCH 

OUTPUT FORM: 
: RODRESS, OPERAND, OPERATOR OPERANC _FauALs 
: ANSWER, FPS, FEC, 
: FORTRAN: 

. FPS FEC 
: BIT REASON CODE ERROR 

: 9 CARRY 0 ADDRESS ERROR 
; 1 OVERFLOW 2 OPCODE ERROR 
: 2 ZERO 4 DIVIDE BY ZERO 
. 3 NEGATIVE + CONVERSION ERROR 
: 4 RAINTALNANCE MODE 10 OVERFLOW 
: = TRUNCATE MOD 12 UNDERFLOW . 
: é LONG IN EGERE MODE 15 UNGER INED VARIABLE (-2) 
: ? DOUBLE PRECISION MODE 16 UBREAK TRAP 
: g INTERUPT ON CONVERSION ERROR 
: 5 INTERUPT ON OVERFLOW 
: 10 INTERUPT ON UNDERFLOW 
: 1 INTERUPT ON UNDEFINED VARIABLE 
: 4 

; 12 
18 INTERUPT ENABLE 

MACY11 27(732) i7-SEP-76 09:31 PAGE 9 

FLOATING POINT ADD AND SUBTSACT EXERCISER 

SBR, $SBD 
ae POU SENENT CORP., MAYNARD, MASS 

LOAD UB REGISTER WITH SW<7:0> 
LOOP ON TEST_IN SW<7:0> 
OUTPUT FORMAT: 
SIGN, EXPONENT, MANTISSG 
CORE IMAGE (16°BIT WORDS) 
BELL ON PASS COMPLETE 

LL_ON ERROR 
T pene Tee 
T TRACE TRAP 
T ERROR TYPEOUTS 

LOOP ON TEST 
HALT ON ERROR 

ERROR FLAG 



CO0ESe 

+
0
 INT AD TRACT EXERCISER STAND VECTOR BREA 

RO= %0 
j= “1 

Re= xe 
R3= “3 
R4= “4 
RS= “Ss 
TTY= iA) 
P= % 

s Ki 

aco= %0 
ACIi= ral 
ACe= %2 
AC3= ta 
AaACH= 44 
AcS= %§ 
SWO8= 000400 
SWwOS= 001000 
SWid= 002600 
SWil= Q004000 
SWie= 010000 
SWi3= O20 ; 
CWl4= O4000 
SW15= 100000 

= 177570 
PS= 177776 
DISPLAY=SWR 
DUMMY= HALT 
NOP= 4 
SCOPE= TRAP 
HLT= EMT 
TYPE= IOT 
PELL= 207 

= 0 

z 2090 

IMP 

. 8 1000 
ICNT: Q 
LONUM: SUMMY 

DUMMY 
DUMMY 
DUMMY 

MINUM: DUMMY 
DUMMY 
DUMMY 
DUMMY 

BES 

KO1 
MACYi1 27(732) 
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; TRAP CATCHER FROM 0 - 776
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FLOATING POINT ADD AND SUBTRACT’ EXERCISER 
ANSWER AREA AND SETUP ROUTINE 

ANSI: DUMMY 
UMMY 
UMMY 

DUMMY 

ANS2: DUMMY 
DUMMY 
DUMMY 
DUMMY 

FPS: 0 
FEC: 0 
FPG: 
SFPS: 0 
SFEC: 0 
SFPC: 0 

90600 BEG: MOV #600, SP 
00:104 ooo004 "MOV #M11e0, 284 
177772 TST 38177772 
000006 o06004 MOV #6, YESRT 

BR BEGIN 

011012 OO0010 mil2c: mov FPTADR, #10 

000008 O00004 BEGIN: MOV #6, 084 
090600 MOV #600, SP 
007106 000014 MOV #YESRT, #14 
O15 10770 MOV SPOWDWA , IDWNVEC 

340 010764 MOV #340, JDWNVEC+2 
011746 o00020 MOV #.10t. 3820 
000030 MOV #30,R0 
910502 MOV #. TRP. (0)+ 
000340 MOV #340, [O)+ 
907110 MOV #. EMT. (0)+ 
000340 MOV #340, tO) 
010iSO 019716 MOV #FLTERR, OFPVECT 
000340 O10712 MOV #340, FPVECT+2 
177560 CLR NT C 
910720 CLR LAD 

MACY11 27(732) 17-SEP-76 09:31 PAGE 11 

sFLOATING POINT STATUS 
:ELORTING EXCEPTION CODES 
; FLOATING 
;FORTRAN FLOATING POINT STATUS 
;FORTRAN FLOATING EXCEPTION CODES 
;FORTRAN FLOATING PC 

;#* STACK AT 600 ## 
FIND OUT WHICH MACHINE THIS IS 
15 PIRQ THERE? 
:FUDGE IN RTT IF 11/45 

;LOAD THE ILLEGAL INSTRUCTION VECTOR 
: WITH THE ADDRESS OF THE FPU. 
5 ee FEU WILL HANDLE THE BAD OPCODES 

;SET TRACE TRAP VECTOR 

;SET UP VECTOR 20 
;SET RO TO VECTOR 30 
;SET EMT VECTOR 

;SET TRAP VECTOR 

;LOAD INTERUPT VECTOR 
;LOCK UP PROCESSOR 
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010617 O106le 

001376 010546 

177442 

177426 
177422 

177372 

177426 

177400 6177404 

177366 177372 
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5 SEE SERRE REARS SESE EAE IEE TEESE ER REE EEE EEE EE EE EE EEE EEE EE EEE RES 
EXERCISE ADDF (ADD FLOATING) 

ALL INTERUPTS ON 
ROUNDING MODE 

eeriitirttitiiiitiiitiiiittititttitttliiiiieiererererer re De so 2s oo Sooo 

; TEST 1: 
; 

SSIGN+1 ;PUT “+” SIGN IN TYPE-OUT ROUTINE 
-ERRI =; SELECT PROPER FORTRAN ROUTINES 

SELECT PROPER FORTRAN ROUTINES 
SELECT PROPER FORTRAN ROUTINES 
;SELECT PROPER FORTRAN ROUTINES 
j SET b bbe pits ih. IN FORTRAN ANSWER 

‘ECR FORTRAN FRC 
CLR FPU FPS BUFFER 
:CLR FPU FEC BUFFER 
:CLR FPU FPC BUFFER 
;GET RANDOM INPUT DATA 
sENTER POLISH MODE 
PUSH 2 WORDS ON STACK (LONUM) 

‘PUSH 2 WORDS ON STACK (HINUM) 
ADDRESS OF FORTRAN ADD 
:DETERMINE THE CONDITION CODES 
:POP 2 WORDS AND EXIT POLISH MODE 

;DISPLAY FLOATING POINT STATUS 
:LOAD FPS, INTERUPT DISABLE 
LORD ACO'WITH A RANDOM NUMBER 
:LOAD ACI WITH A RANDOM NUMBER 
:LOAD AC3 WITH THE SUM 
; TURN_INTERUPTS ON 
RESET LOOP ADDRESS 

5 RLERELL LALA LESS RARER LEE E EAEEE EEK ELE REE AE SEER REEL EER ER ALAR ERELELE REE RALE 

SCOPE 
MOVB —- SPLUS, 
MOV SADR, 
MOV #SADD, .ERRe 
MOV 8SADR, .ERR3 
MOV #$ADD, .ERRY 
MOV 8007400, $FPS 
CLR SFEC 
CLR SFPC 
CLR FPS 
€LR FEC 
CLR FPC 
JSR PC, RANDM2 
JSR RY: $POLSH 
$P.20 
SP. 2B 
SADR 
$TST 
$POP2X 

MOV SFPS, RO 
LOFPS #040000 
LOF LONUM, ACC 
LOF HINUM, ACI 
LDF ANS2,’ AC3 
LOFPS #007400 
NOW #.+6, LAD 

LOF aco, ace 
RET1: ADDF ACL’ Ae 

TST SFPS 
BMI ERR] 
STFPS FPS 
CMP FPS SFPS 
BEQ TST} 
STF aCe, ANS! 
HLT+1 
BR END! 

ERR1: CFCC 
CMP FPS,  SFPS 
BEQ +6 
Hi 1+377 
BR END1 

CMP FEC, $FEC 
BEQ +6 

;LOAD ACO INTO AC2 
ADD AC] BY AC2 
:CHECK FOR FORTRAN FPS ERROR FLAG 
“BRANCH IF ERROR FLAG SET 
:STORE FLOATING POINT STATUS 
CHECK FPS 
BRANCH IF OK 
SAVE FPU ANSWER 
:FPS ERROR 
;SKIP COMPARE 

;WAIT FOR FPU TO FINISH 
CHECK THE FLOATING POINT STATUS 
:BRANCH IF OK 
:FPS ERROR 
:SKIP TO END 

;CHECK THE FLOATING EXCEPTION CODES 
BRANCH IF OK 
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HLT+377 sFEC IS WRONG 
BR END1 :SKIP TO END 

177354 177360 MP PC, SFPC CK F TING PC 

: 0 rsh Ex oes SS IN FPC Bee?” eno ORD  TO-END 
TST1: CMPF AC2, ACB ;COMPARE FPU ANSWER TO FORTRAN ANSWER 

CFCC : COPY Y_-FLORTING CONDITION CODES 
BEQ END1 > ONSWE 
- COMPENSATE FOR FORTRAN thaccunacies, 

177306 OTF AC2, ANS! = ;SAVE FPU ANSWER 
00000! 177302 28 #1 ANS1+2 ;DECREMENT FPU ANSWER 
177274 SBC ANS! 
177270 CMPF ANSI, AC ;CHECK ANSWERS AGAIN 

CFCC :COPY FLOATING CONDITION CODES 
BEG END1 :BRANCH IF ok 

177260 STF AC2, ANS! SAVE FPU ANSWER 
HLT :FPU AND FORTRAN DISAGREE 

177272 END1: CLR FPS :CLR FPU FPS BUFFER 
SCOPE 

5 REF RELA FEEL L ELLE EEK LEEEL ARE EE EEE RE LE LLL ERELE EELEL ERE RL ERE LER ELE EE CREREE 

TEST 2: EXERCISE ADDD (ADD DOUBLE PRECISION) 
i ALL INTERUPTS ON 

ROUNDING MODE 
Pettitt ii iitiiiitiitititttttttttiitttittittttttirtttrtttitttt titi re tes 

007600 177270 MOV #007600, SFPS ;SET IE BITS IN FORTRAN ANSWER 
177266 CLR SFEC :CLR FORTRAN FEC 
177264 CLR SFPC CLR FORTRAN FPC 
177246 CLR FPS :CLR FPU FPS BUFFER 
177244 CLR FEC :CLR FPU FEC BUFFER 
177242 CLR FPC :CLR FPL FPC BUFFER 
006534 JSR PC, RANDMY ;GET RANDOM INPUT DATA 
005434 JSR RY, $POLSH ENTER, POLISH MODE 

$P.4A :PUSH 4 WORDS ON STACK (LONUM) 
$P.4B PUSH 4 WORDS ON STACK (HINUM) 
$ADD ADDRESS OF FORTRAN ADD 
$TST ;DETERMINE THE CONDITION CODES 
SPOP4X :POP 4 WORDS AND EXIT POLISH MODE 

177216 MOV SFPS RO = DISPLAY FLOATING POINT STATUS 
040200 LOFPS #040200 ;LOAD FPS, INTERUPT DISABLE AND FD 
177140 LOD LONUM, ACO LOAD ACO'WITH A RANDOM NUMBER 
177144 LDD HINUM, AC] :LOAD ACI] WITH A ‘ary NUMBER 
177160 LOD ANS2 AC3 :LOAD AC3 WITH THE SUM 
007600 LOFPS #007600 ;TURN_INTERUPTS ON 
J0i664 010260 MOV #.+6, LAD RESET LOOP ADDRESS 

5 EREEFRELELELERLEEEEE LE RAALEL EAE ERA ERE ELE RE LAA ERS RARE RE SARA AE EAR EAHA RET 

LOD ACO, ACe ;LOAD ACO INTO ACe 
RET2: ADDO ACl, ACe ;ADD AC] BY ACe 

LL LALLA ALLEL OLDE A A IN 
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" ENDe 

FEC SFES 
+6 

ENDe 

FPCSFPC 
Ts72 

END2 

ace, 

e 
ACe, 

FPS 

;CMECK FOR FORTRAN FES ERECe Fa; 
icy iF ot FLAG SET 

Eonts ING POIN® S*47Ls 
Ck F 

eo IF Om 
Be FSU ANSWES 

EPS ERROR 
TO ENO 

;WAIT FOR FEU TS FINISH 
SCHECK THE FLORTING Birney crate 

SKIP TO END 

; CHECK 1 FLOATING EXCEPTION COCES 
speed oe one 

at eoMENO END 

pono 6 ate PC 

SS IN FPC 
‘Seip seine spre 

;COMPARE FPU ANSWER TO FORTRAN QNSWES 
;COPY FLOATING CONDITION CODES 
“ANSWERS CHECK 
tNACCURACIES. 

VE FPU ;SA ANSWER 
:DECREMENT FPU ANSWER 

.; CHECK ANSWERS AGA GRIN 
: COPY agen CONDITION CODES 
;BRANCH IF OK 
SAVE FPU ANSWER 
:FPU AND FORTRAN DISAGREE 

;CLR FPU FPS SUFFER 

3 i." fatt wer tae hither ee HSRLSARA SRE 

EXERCISE ADOF ne FLOATING) 
OVERFL OW AND UNDERFLOW INTERUPTS OFF. 

: ROUNDING MODE 
SHARES PLES SSE EEL SESS SEAS LARS RE SESEASEAARE DER EREA RES EEE EEEE EE EE EEEEE 

#004400, $FPS 
SFEC 

;SET IE errs IN FORTRAN ANSW 
:CLR FORTRAN FEC 
CLR FORTRAN FPC 
:CLR FPU FPS BUFFER 
:CLR FPU FEC BUFFER 
:CLR FPU FPC BUFFER 
: GET RANDOM INPUT DATS 



Cri 1-DCFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE iS 

g
o
o
 

O
O
 

J 
sis

ts 

TEST SECTION 

D04467 005136 JSR R4, SPOLSH ;ENTER POLISH MODE ae is He eh 
it Ui POTTS IT A ic 
O16700 176720 MOVs SFPS,_—sRO : DISPLAY FLOATING ING POINT $18 STATUS 
1701e7 40000 LOFPS #040000 :LOAD EFS, 
172467 176642 LOF ~ —- LONUM, += ACO LOAD ACO’ W rH B RANDOM NURSE 
17256? 176646 LOF  HINUM, ACI ;LOAD ACL WITH A RANDOM NUMBER 
7eve? 176662 LDF ANSe, ACS LOAD ACS WITH THE SUM 

170127 O04400 LOFPS 8004400 ;TURN_INTERUPTS ON, EXCEPT OVERFLOW ANC UNCERFLOW 
012767 O0216e 007762 MOV 8.46, LAD RESET LOOP ADDRESS 

5 SEERASSAFSLSSSSSSLSLFESESSELELSSFSELSSLELSSSSSLELSSSSSLS ES LESSS44444444 

172600 LOF.  6aco, ace ;LOAD_ACO_INTO_AC2 
172201 RET3: ADDF acl; Ace ADD ACI BY ACZ 
170267 176650 STFPS = FPS i STORE OATING POINT STAT 
026767 176644 176650 CMP” CPS, «= SFPC 0S CHECK 
001404 BQ TST3— : BRANCH TP ox 
174267 176614 STF ACz, ANS!  ;SAVE FPU ANSWER 
104001 HLT+1 :FPS ERROR 
000425 Be END3 :SKIP COMPARE 
932767 000002 176630 ‘TST3: IT 5: SFPS =; CHECK FOR OVERFLOW 
091021 SNE —- END ;BRANCH IF OVERFLOW ee 
173702 CMPF 86 AC2, = AC COMPARE FPU ANSWER TO FORTRAN ANSWES 
170090 CFC :COPY FLOATING CONDITION CODES 
001416 SEQ _—~END3 “ANSWERS CHECK 

;COMPENSATE FOR FORTRAN INACCURACIES. 
174267 17ES66 STF ACe, ANS!  ;SAVE FPU ANSWER 
162767 000001 176562 Sug a! ANS1+2 ;DECREMENT FPU ANSWER 
O0S5E7 176554 58¢ ANS! 
173767 176550 CMPF 86 ANSI, = ACB ;CHECK ANSWERS AGAIN : 
170900 CFCC ;COPY FLOATING CONDITION CODES 
001403 BEG ~=—s END BRANCH IF OK 
174267 176540 STF AC2, ANSL SAVE FPU ANSWER 
104500 HLT :FPU AND FORTRAN OISAGREE 

COS0E7 176552 END3: CLR FPS :CLR FPU FPS BUFFER 
104400 SCOPE 

5 PRESSES SSSELLESSELSLELELELLFLSERELLLALLALSRALELELSLEAALLAEREFREPL AREAL PLEG 

;TEST 4: EXERCISE ADDD (ADD DOUBLE PRECISION) 
OVERFLOW AND UNDERFLOW INTERUPTS OFF 
ROUNDING MODE 

5 REEEEESLSLELSLA SESE SLSLELELALELAELLALLLLSLALRESAAERALAALSRRARISSSAISE LY 

012767 OO4600 176550 MOV wOO¥600,SFPS SET IE BITS IN FORTRAN ANSKER 
OOSOG7 17E54E CLR 6s SFEC CLR FORTRAN FEC 
005067 176544 CLR $FPC CLR FORTRAN FPC 
005067 176526 CLR sé :CLR FPU FPS BUFFER 
605967 176524 cLR )=SséFEC :CLR FPU FEC BUFFER 
OCS0E7 176Se2 LR FPC ;CLR FPU FPC SUFFER



MAINDEC-11-DCFPS-D 
DCEPSO.Pil 

ORIG 
Od2S2e 

0cese4 
tt aod 

104000 

995087 
104400 

012767 

FLOATING POINT ADD AND SUBTRACT EXERCISER 
TEST SECTION 

006014 
CO87 14 

176426 
i76422 

176372 

occode 

6330 
l7b3cz 
17821 

176306 

176329 

007540 

176406 

176344 

176316 

RET4: 

TST4: 

END4: 

; PEERESEEEEES ESE ESEESEESE RAE ESEEAESSESERSEAEEFESRELER EERE RESO EO DERE ETE 
; TEST 5: 

, SOGREEORREEGESEEEEESESEEEESSSESE050500000060000000000000000000000000200 

LOD BCS, ace LOAD aft INTO AC2 
ADDD  Acl: Ace :AD0 ACI BY ACe 
STFPS FPS : STORE A BATING POINT STATUS 
CMP FPS $FPS =: CHECK FPS 
BEQ TST4 >BRANCH IF OK 
STD ace, ANS!  ;SAVE FPU ANSWER 
HLT +1 EPS ERROR 
g ENDY :SKIP COMPARE 

BIT #2 SFPS —-; CHECK FOR OVERFLOW 
SNE ENDY ; BRANCH IF OVERF 
CMPD «= sCéAC2, ~SsACD OMPARE FPU ENSUCR TO FORTRAN ANSWER 
CFCC EY FLOBTING CONDITION CODES 
BEG END4 “ANSWERS CHECK 
- COMPENSATE FOR FORTRAN {NACC 
75 RC ce, ANS! SAVE FPU ANSWER 
Sug ANS1+6 :DECREMENT FPU ANSWER 
Sec ang1+4 
S8¢ ANS1+2 
Sec ANS! 
CMPD «=sCoANS, «= ACB sCHECK ANSWERS AGAIN pearl 
CFCC -COPY FLOATING CONDITION CODES 
89 ENDY :BRANCH IF OK 
Sto Ac2, ANSL  ;SAVE FPU ANSWER 
HLT :FPU AND FORTRAN DISAGREE 

CLR FPS :CLR FPU FPS BUFFER 
SCOPE 

MOV 
CLR 
CLR 

MACY11 27(732) 17-SEP-76 09:31 

PC, RANDM4 ;GET RANDOM INPUT DATA 
R4, SPOLSH ;ENTER POLISH MODE 

LB mh 
DEDERRINE TH, Son EX : TROL TSH Roce 

SFPS 00 RO iLORD Fes PLO TERGP port STATUS 
#0402 ISABLE AND FD 
LONUM, ACO ‘LOAD ACO’WITH AR NUMBER 
HINUM, ACL “LOAD ACL WITH A RANDOM NUMBER 
ANS2,' AC3 ‘LOAD AC3 WITH THE SUM 
#004600 : TURN INTERUPTS ON. EXCEPT OVER AND 
8.45, LAD !RESET LOOP ADDRESS 

EXERCISE ADDF (ADD FLOATING) 
ALL INTERUPTS ON 
TRUNCATE MODE 

8007440 , SFPS ;SET IE BITS IN FORTRAN ANSWER 
SFEC ;CLR FORTRAN FEC 
$FPC :CLR FORTRAN FPC 

PAGE 16



MAINOEC = ati -OCFPS-D 
DoFesD.F 

002542 

bee 
002SS2 
032566 
002570 
508672 
002574 
002576 

002736 
002748 

o02742 
B0e744 

170127 

000432 

1737Ce 
470000 
001427 

174267 
062767 
005557 
173767 

02 
FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE 1 
TEST SECTION 

176274 CLR FPS :CLR FPU FPS BUFFER 
176272 CLR FEC CLR FPU FEC BUFFER 

AgBSSS §b8 BRC RANOM2 cLe EPULFPC, uFE Bara 
od4462 JSR 4, $POLSH Ae POLISH MODE 

$P.2A :PuS ON OA STACK (LONUM ) 
$P 28 : 3 ON STACK (HINUM) 

$TST e Sie THE ORC ONOL TION CODES 
$POPex 2 WORDS AND EXIT POLISH MODE 

i75e44 MOV FPS, RO :DIS SPLAY FLOATING POINT STATUS 
oo LOFPS © 8040 G00 FPS, INTERUPT DISABLE 

176166 LOF LONUM, ACC ‘LOAD act WITH A RANDOM NUMBER 
176172 LDF HINUM, ACL “LOAD AC] WITH A RANDOM NUMBER 
76206 LOF ANSe, AC iT OAD AC3 WITH THE SUM 

Oo7440 LOFPS § © #007440 : TURN INTERUPTS ON 
002636 90730¢ MOV #.+6, LAD :RESET LOOP ADDRESS 

¢ FFSERESLASFSELELESEPSSLFELASLELFLLLSELALSELLALELSLELELAFSFSLLSALSSSSFSLFE4 

LDF aco, ace :LOAD ACO INTO AC2 
RETS: ADDF AC! Ace :ADD ACI BY AC2 

176292 TST SFPS : CHECK FoR FORTRAN FPS ERROR FLAG 
= BMI ERRS :BRANCH IF R FLAG SET 

I76i66 STEPS = FPS :STORE FLOA site POTN Status 
176162 176166 SMP FPS $FPS =: CHECK FPS 

BEG Tst5 :BRANCH IF OK 
176132 STF ace, ANS! : SAVE FPU ANSWER 

HLT+] FPS ERROR 
BR ENDS SKIP COMPARE 

ERRS: CFC sWAIT FOR FPU TO FINISH 
176140 178144 CMe FPS, $FPS § :CHECK THE FLOATING POINT STATUS 

BEQ +6 ; BRANCH IF OK 
HL * +377 FPS ERROR ® 
BR ENDS SKIP TO END 

176126 176122 CMP FEC, S$FEC : CHECK THE FLOATING EXCEPTION CODES 
BEQ +6 “BRANCH IF OK 
HL 7+377 ?FEC IS WRONG 
BR ENDS :SKIP TO END 

176114 176120 cue FPC $FPC sCHECK F QATING PC 
BEG TST§ : BRANCH 
HL 14377 : WRONG ADDRESS IN FPC 
BR ENDS :SKIP TO END 

TSTS: CMPF AC2, ACZ ” COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC ‘COPY FLOATING CONDIT fon coves 
BEQ ENDS “ANSWERS CHECK 
- COMPENSATE FOR FORTRAN tNACCURACIES. 

176046 étF ACE, ANS! :SAVE FPU ANSWER 
000001 17&04e ADD #] ANS!+2 :INCREMENT FPU ANSKER 
176034 ACC = BINS 
176030 CMPF 8=sogNSI, = ACD :CHECK ANSWERS AGAIN
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Feo TANG POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE i8 
TEST SetrrON 

CFCC sCOPY FLOATING CONDITION CODES 
. BEG ENDS BRANCH IF OK 

ooco02 176020 SUB 82 ANS1+42 ;DECREMENT FPU ANSWER 
176012 SBC ANS 1 
17600 CMPF ANSI, ACR ; CHECK ANSHERS AGAIN 

CFCC :COPY FLOATING CONDITION CODES 
BEQ ENOS :BRANCH IF alk 

17577 STF ACe, ANS! SAVE FPU ANSWER 
HLT :FPU AND FORTRAN DISAGREE 

176010 ENDS: CLR FPS os FPU FPS BUFFER 
SCOPE 

5 SSRAFSPESASSSSERLLFLAEFAASS SE LASELAASSSALLAFSSSSSSSSLS SLES ELEFSFF EFS S444 

:TEST b: EXERCISE ADDO, 1600.8 DOUBLE PRECISION) 

: PRoneat Are NOD 
5 SESRELALERSFSLESSLEFALSES TTEALEREFERSLLSEFAALASSASSSSFSSESLSLESLL ALA FF44444 

007640 176006 MOV BCU7E40,SFPS SET IE aITs IN FORTRAN ANSWER 
176004 CLR SFEC :CLR FORTRAN FEC 
176002 cLR $FPC :CLR FORTRAN FPC 
175764 SLR FPS :CLR FPU FPS BUFFER 
175762 CLR FEC :CLR FPU FEC BUFFER 
175760 CLR FPC :CLR FPU FPC BUFFER 
005252 ISR PC, RANOM4Y ;GET RANDOM INPUT DATA 
004152 JSR RY! SPOLSH :ENTER POLISH MODE 

SP. 4A ;PUSH 4 WORDS ON STACK (LONUM) 
$P.4B PUSH 4 WORDS ON STACK (HINUM) 
$ADD ADDRESS OF FORTRAN ADD 
$TST :DETERMINE THE CONDITION CODES _ 
$POPYX ;POP 4 WORDS AND EXIT POLISH MODE 

175734 MOV SFPS, RO ;DISPLAY FLOATING POINT STATUS 
040200 LDFPS #040200 :LOAD FPS, INTERUPT DISABLE AND FD 
175656 LOO LONUM, aco :LOAD ACO’WITH A RANDOM NUMBER 
175662 LDD HINUM, ACL ; LOAD ACL WITH A RANDOM NUMBERS 
175676 LOD ANS2,' ACS :LOAD AC3 WITH THE SUM 
007640 LOFPS #007640 STURN INTERUPTS ON 
50314 006775 MOV 8.+6, LAD RESET LOOP ADDRESS 

5 ERFSRAAEAFSSLELESFSLALALSLSLALELLELARERESESFLEALESEARALRLARAAAFL FSS AATALS 

LDD aco, ate ;LOAD ACO_INTO AC2 
PETE: ADDD ACL ace ;ADD ACI BY AC2 

175672 TST SFPS :CHECK FOR FORTRAN FPS ERRO® FLAG 
BMI ERRE BRANCH IF ERROR FLAG SET 

175€5¢ STEPS FPS STORE FLOATING POINT STATUS 
175652 175656 CMP FPS SFPS  ;CHECK FPS 

= BEQ TST :BRANCH IF OK 
175622 STD ate, ANS!  ;SAVE FPU ANSWER 

HLT +1 ;FPS ERROR 
BF END SKIP TO END 

ERRE: CFCC ;WAIT FOR FEU TO FINISH



Goe2 
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c#PS5.P]1 TEST SECTION 

003206 O26767 175630 175634 CMP FPS,  §$FPS a THE FL FLOATING POINT STATUS 
03214 001402 BE 46 
003216 104377 HL T+377 ERROR 
093220 o004S6 BR END6 ep TO END 

Co3e22 Oeb767 7561s 175622 CMP FEC, SFEC ;CHECK THE FLOATING EXCEPTION CODES 
003230 001402 BEO +6 :BRANCH IF OK 
003222 194377 HL1+377 “FEC IS WRONG 
903234 o9904s0 BR END6 :SKIP TO END 

003236 026767 175604 175610 CMP FPC, SFPC CHECK FLOATING PC 
003244 001402 BEQ ___—«sTSTé ;BRANCH IF OK 
303246 104377 HL 14377 “WRONG ADDRESS IN FPC 
003250 o00442 BR ENDS “SKIP TO END 

903252 173702 TST: CMPD Ace, ACB ;COMPARE FPU ANSWER TO FORTRAN ANSWE® 
993254 170000 CFCC :COPY FLOATING CONDITION CODES 
003256 001437 BEO END6 “ANSWERS CHECK 

- COMPENSATE FOR FORTRAN tNACCURACIES. 
093260 174267 175536 STD aCe, ANS! ;SAVE FPU ANSWER 
003264 062767 000001 175536 ADD G"Si+6 :INCREMENT FPU ANSWER 
003272 005567 175530 ADC ang +4 
093276 006567 175522 ADC ANS1+2 
003302 005567 175514 ADC ANS] 
903306 173767 175510 CMPD ANSI, AC3 : CHECK ANSWERS AGAIN ” 
003312 170000 CFCC :COPY FLOATING CONDITION CODES 
993314 001420 BEG ENDE :BRANCH IF OK 
003316 162767 occooo2 175504 SUB #2 ANS1+6 :DECREMENT FPU ANSWER 
003324 005667 175476 Sec ANS 144 
003330 005667 175479 SBC ANS1+2 
003334 005667 175462 Sac QNS] 
003340 173767 175456 CMPD = sANS, «= ACB :CHECK ANSWERS AGAIN 
003344 170900 CFCC :COPY FLOATING CONDITION CODES 
903346 901403 BEG ENDE “BRANCH IF aol 
603350 174267 175446 ST Ace, ANSI :SAVE FPL ANSWER 
003354 104900 HLT :FPU AND FORTRAN DISAGREE 

003356 O0S057 175460 ENDb: CLR FPS :CLR FPU FPS BUFFER 
503362 104400 SCOPE 

5 FELESLALESLSELLLLALLAALSFTLELELEFESARL ELLA SALLE AEAELALELESAAFE SSAA AL LAS 

TEST 7: EXERCISE RODE (ADD FLOATING) 
: OVERFLOW AND UNOERE. OW INTERUPTS OFF. 

TRUNCATE MODE 
: SEFEREERERERERESERE EERE ESE REESE RAE RREAAAR EER RAEEREEEES£44024422054424 

993364 012767 OO4440 I7S4SE MOY gopa440, SFPS SET I BITS I FORTRAN ANSWER 
063372 o0Soe7 1754s4 CLR SFEC CLR FORTRAN 
093376 o05067 1754S2 CLR $FPC “CLR FORTRAN FPC 
902492 005067 175434 au FPS :CLR FPU FPS BUFFER 
CO3406 005067 175432 CLR FEC -CLR FPU FEC BUFFER 
203412 005067 175435 CLR FRC iC R FPU FPC BUFFER 
S024ig 604767 OO4SES SR PC. RANDOM2 :GET RANDOM INPUT DATA 
Stzue2 GOMME7 OO3b2e JER RY: SPOLSH ENTER POLISH MODE 
"O3426 OO72E2 $P. 2A -PUSH 2 WORDS ON STACK LONUM
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003464 

003620 

Oo3bee 
123626 

OC3620 woe 

Bea850s 

aoraie 
016700 
170127 
‘vee 
172567 
172767 
18137 
012767 

172600 

104000 

005067 
104400 
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i7S404 

175334 
175330 

17300 

000002 

17S2S2 
000091 
175240 
175234 

000092 
175e16 
17S2le 

175202 

175214 

006446 

175334 

175314 

17524€ 

175 fu
 

i
 

rm
 

5 PEFLESERAESSASLLSLELLLLSAALA TSE LA FAERLA RA LLERE SAAS FS SLASFSSAF ESF SESS S4444 

$P. 28 
SADR 
TST 
POP2x 

MOV SFPS 
LOFPS #04000 
LOF LONUM, 
LOF HINUM, 
LOF ANS2 
LDFPS #004440 
MOV #. +6 

LOF Aco, 
RET7: ADDF C1, 

STFPS FPS 
CMP EPS 
BEQ TST? 
STF Ace, 
HLT +1 
BR END? 

TST7: BIT #2 
BNE ENA? 
CMPF sé, 
cece 
BEQ END? 
“COMPENSATE FOR 
OTF ACe, 
ADD #1 
ADC ANS1 
CMPF = ANS 
CFCC 
BEG END? 
SUB #2 
Sec ANS! 
CMPF = ANS] 
CFC 
BEG END? 
STF Ace, 
HLT 

END?: CLR FPS 
SCOPE 

s FLEAREEE LES SLEREAERLLELERELERLAAE RELL LEER RATA SLE LAELERLALAFLAAALALAFLSHS 

y TEST 10 

PPPUETESCTETECTCTT TTT ET TT OreryirrtttTrTee rrr etree Ter TeTeTeeTeeTeTeetete: 

8004640, SFPS 
SFEC 

MOV 
CLR 
CLR 

HO2 

;PUSH 2 WORDS ON Me I (HINUM) 
ADDRESS OF FORTRAN 
DE TERMT THE COND 

AND OTT POL TSH” RODE 

RO ;DISPLAY FLOATING POINT STATUS 
LOAD FPS, INTERUPT pas 

ACO LOAD ACO'WITH AR M NUMBER 
AC] ; LOAD ACL WITH AR NUMBER 

THE SUM 
:TURN_INTERUPTS ON, EXCEPT OVERFLOW GNC UNDE 

LAD :RESET LOOP ADDRESS 

AC2 —- ; LOAD ACO_INTO AC2 
Ace ADD ACI BY Ace _ 

:STORE FLOATING POINT STATUS 
SFPS  ;CHECK FPS 

:BRANCH IF OK 
ANS! SAVE FPU ANSWER 

:FPS ERROR 
:SKIP COMPARE 

$FPS ;CHECK FOR OVERFLOW 
BRANCH IF OVERFLOW 

AC3 :COMPARE FPU ANSWER TO FORTRA 
:COPY FLOATING CONDITION CODE 
“ANSWERS CHECK 

FORTRAN fNACCURACIES. 
ANS!  ;SAVE FPU ANSWER 
ANSI+2 :INCREMENT FPU ANSWER 

AC3 : CHECK ANSWERS AGAIN 
:COPY FLOATING CONDITION CODES 
:BRANCH IF OK 

ANS1+2 :DECREMENT FPU ANSWER 

AC3 ;CHECK ANSWERS AGAIN 
: COPY FLOATING CONDITION CODES 
: BRANCH IF 

ANS1 SAVE FPU ANSWER 
:FPU AND FORTRAN DISAGREE 

;CLR FPU FPS BUFFER 

oe (ADD DOUBLE PRECISION) 

SFPC 

FLOW AND UNDERFLOW INTERUPTS OFF 
TRUNCATE MODE 

;SET IE BITS IN FORTRAN ANSWER 
:CLR FORTRAN FEC 
:CLR FORTRAN FPC 

MACY11 27(732) 17-SEP-76 09:31 PAGE 20 
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004100 
004104 
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174267 
104008 

005067 
104400 
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175170 CLR FPS CLR FPU FPS UFFER 
175166 €LR FEC :CL R FPU FEC BUFFER 

ste GFE. gon BET Raton ey an 
ppsaee JSR RY; $POLSH tek oh be 

$P.4A :PUSH H 4 WORDS ON STACK (LONUM) 
sp 48 4 WORDS ON STACK (HINUM) 

STST isie THe CONDITION CODES 
SPOPYX 4 WORDS AND EXIT POLISH MODE 

175140 MOV SFPS, RO arwor FLOATING POINT STATUS 
040200 LOFPS #040200 :LO8D FPS, iNTERUET ISABLE AND FD 
175062 LOD LONUM, ACO A RANDOM NUMBER 
175066 LOD HINUM; ACI :LOAD AC] WITH A RANDOM NUMBER 
175102 LOD ANS2, Ac ‘LOAD AC2 WITH THE SUM 
004640 LOFPS #004640 : TURN INTERUPTS ON EXCEPT OVER AND UNDE 
003742 odbed2 MOV #.+6, LAD :RESET LOOP ADDRESS 

HESEELFLL FREES T KREFLEFEREEEFAFSSLA ERE LSSLEE FHS FSSA SRA FSS SS FSHSSHZSE GSS HHH4 

LOD aco, ace LOAD aco INTO AC2 
RET10: ADDD AC!; Ace :ADD ACI BY AC2 

175070 . STEPS EPS i $1 ORE E FLOATING POINT STATUS 
175064 175070 CMP FPS SFPS 

BEQ TsTlo BHANCH OP OK 
175034 STD AC2, ANSI ; SAVE FPU ANSWER 

HLT +1 -FPS ERROR 
R END1O :SKIP COMPARE 

opooog2 i7S0SO TSTiO: BIT PY $FPS  ; CHECK FOR OVERFLOW 
BNE ENO1O ‘BRANCH IF OVERFLOW 
CMPD AC2, AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWE> 
CFCC :COPY FLOATING CONDITION CODES 
BEG END1O "ANSWERS CHECK 
- COMPENSATE FOR FORTRAN tNACCURACIES. 

175006 STD Ace, ANS! :SAVE FPU ANSWER 
00000: 175006 ADD #1 ANS!+6 :INCREMENT FPU ANSWER 
175000 ADC ANS1+4 
174772 ADC ANS14+2 
174764 ABC ANS 1 
174760 CMPD 6 ANSI, ~=—s ACB ;CHECK ANSWERS AGAIN 

CFCC :COPY FLOATING CONDITION CODES 
BEQ END10 :BRANCH IF OK 

po0002 174754 SUB "a ANSI+& :DECREMENT FPU ANSWER 
174746 Sac ANS1+4 
174749 SBC ANS 1+2 
174732 SBC ANS1 
174726 CMPD =sSoANSI, «= ACB HECK ANS RS 8G GAIN a: 

CFCC OPY FLOAT ONDITION CODES 
EO END1O iad IF So 

174716 STD ace, ANS!  :SAVE FPU ANSWER 
HLT “FP AND FORTRAN DISAGREE 

174730 END!O: CLR FPS :CLR FPU FPS BUFFER 
SCOPE 

oP
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004322 
004324 
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004334 
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004340 
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5 RRERERSRAAAAREAAESAALE KLARA LASARLAAALAA LALLA LALA SS SSAA AALS SES SALE SAAS 

:TEST 11: EXERCISE SUBF (SUBTRACT FLOATING) 
; ALL INTERUPTS ON 
: ROUNDING MODE 
: SSLAERELAA LALA LALLA LALA RL RELA LASERS LERE REE REREE LERAE KAAS REAR RELE LEAS SESS 

005732 005724 MOVB = SMINUS, SSIGN+ sPUT "=" SIGN IN TYPE-OUT ROUTINE 
0000006 003510 MOV #SSBR, -ERR LECT PROPER FORTRAN ROUTINES 

00006 003536 MOV #$SB0, ere F LECT RAN ROUTINES 
G 003642 MOV #SSBR, - ERR T prep R FORTEAN ROUTINES 

O00000G 003660 MOV 8$58D, .ERRY  :SELECT PROPER FORTRAN ROUTINES 
007400 174670 MOV wOc7400,$FPS § :SET IE BITS IN FORTRAN ANSWER 
174666 CLR SFEC ;CLR FORTRAN FEC 
174664 CLR SFPC :CLR FORTRAN FPC 
174646 CLR FPS :CLR Feu FPS BUFFER 
174644 CLR FEC :CLR FPU FEC BUFFER 
174642 CLR FPC :CLR FPU FPC BUFFER 
003776 JSR PC, RANOM2 :GET RANDOM INPUT DATA 
003034 JSR RY! $POLSH a BIER POL 1ad NOE 

$P.2A PUSH 2 WORDS ON STACK (LONUM) 
$P. 28 *PUSH 2 WORDS ON STACK (HINUM) 
$SBR ?ADDRESS OF FORTRAN SUBTRACT 
STST ; DETERM NE THE CONDITION CODES 
$POP2x ;POP 2 WORDS AND EXIT POLISH MODE 

174616 MOV SFPS, RO s DISPLAY FLOATING POINT | sraTus 
040009 LOFPS #040000 FPS, yiNTERUET DISA BLE 
174540 LOF LONUM, Aco ie TH A RANDOM RUMBER 
174544 LOF HINUM, ACI ; LOAD AC] WITH A RANDOM NUMBER 
174560 LOF ANS2, ACR *LOAD ACZ WITH THE SUM 
007400 LOFPS #007400 ‘TURN INTERUPTS ON 
004264 ocdS660 MOV #.+6, LAD ?RESET LOOP ADDRESS 

5 KAKAKAAAAEKALE LARA LA LALA LALA ALAA ELAR LRARA RELA RAAARRLRA LARA ALLA ALHLATSE 

LOF Aco, ace ;LOAD ACO INTO AC2 
RET11: SUBF ACl’ Ae :SUBTRACT ACI BY AC2 

174554 TST SFPS :CHECK FOR FORTRAN FPS ERROR FLAG 
BMI ERRI1 *BRANCH IF ERROR FLAG SET 

174540 STFPS FPS ‘STORE FLOATING POINT STATUS 
174534 174549 CMP FPS SFPS CHECK FPS 

BEQ TSTl1 ‘BRANCH IF OK 
174504 STF ace, ANS! :SAVE FPU ANSWER 

HLT+1 :FPS ERROR 
BR END11 :SKIP COMPARE 

ERR11: CFCC ;WAIT FOR FPU TO FINISH 
174512 174516 CMP FPS, $FPS ;CHECK THE FLOATING POINT STATUS 

BEG +6 :BRANCH IF OK 
HLT+377 FPS ERROR 
BR END11 “SKIP TO END 

174500 174504 CMP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES 
BEG +6 :BRANCH IF OK 
HLT+377 :FEC IS WRONG 
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ll TEST SECTION 

004352 000427 BR END11 SKIP TO END 

904354 926767 174466 174472 cup FBC, SFPC CHECK F QATING PC 

Bbases | fBd3 FES, 377 {ERONE ADDRESS IN FPC 
004366 o00421 BR END!1 ‘SKIP TO END 

004370 173702 TST11: CMPF AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWER 
004372 170000 cece -COPY FLOATING CONDITION CODES 
004374 001416 : ANSWERS CHE HECK 

COMPENSATE MOR FORTRAN tNACCURAC URACTES 
004376 174267 174420 5 ANSI ;SAVE FPU ANSWER 
oo44o2 162767 OO0001 174414 SUB #] ANSI+2 ;DECREMENT FPU ANSWER 
004419 OOS&&7 174406 SBC ANS! 
004414 173767 174402 CMPF ANSI, ACB :CHECK ANSWERS AGAIN 
004420 170000 CFCC :COPY FLOATING CONDITION CODES 
o04422 001403 BEQ ENDil BRANCH IF OK 
O04424 174267 174372 STF Ac2, ANS! SAVE FPU ANSWER 
004430 104000 HLT :FPU AND FORTRAN DISAGREE 

004432 005067 174404 END11: CLR FPS ;CLR FPU FPS BUFFER 
004436 104400 SCOPE 

5 ERASER AAELAEARA LALA LAA LAA EL ARAAALA LEAS LA TAA LELAA LALLA LASEK FLL KAAS SES 

;TEST 12: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION) 
ALL INTERUPTS ON 
ROUNDING MODE 

errr tr itiiiiiiicereriitttttttitittitiititittitittitttiitettrstrtrrere. 

OCO444O 012767 907600 174402 MOV #007600, $FPS ;SET IE BITS iN FORTRAN ANSWER 
OO4446 7 174400 CLR Sree :CLR FORTRAN FEC 
OO44Se 7 174376 CLR FPC :CLR FORT RAN F 
OO44S6 005067 174360 CLR FPS ;CLR FPU FPS BUFFER 
OO0446e O0S067 174356 CLR FEC :CLR FPU FEC BUFFER 
OO4466 005067 174354 CLR FPC ;CLR FPU FPC BUFFER 
BO4472 004767 003646 JSR PC, RANDM4 :GET RANDOM INPUT DATA 
004476 OO4467 002546 JSR R4, $POLSH jENTER POLISH 
O04S0e 007252 $P.4A PUSH 4 WORDS ON STACK (LONUM) 
004504 007274 $P.48 ‘ PUSH 4 ee ON STACK A 
004506 9000006 $SBD ppt ney OF TRAN 
004510 007352 $TST DETERMINE Th CONDI TON" CODES 
004512 007330 SPOP4HX ;POP 4 WORDS AND EXIT POLISH MODE 

004514 016700 174330 MOV SFPS RO ;DISPLAY FLOATING POINT STATUS 
O004Se0 170127 040200 LOFPS #040200 :LOAO FPS, INTERUPT DISABLE AND FD 

45 172467 174252 LOD LONUM, ACO RD ACO'WITH A RANDOM Neer 
O04S30 172567 174256 LOD HINUM, ACI AC] WITH A RANDOM NUMBER 
OO04S34 172767 174272 LOD ANSe ACS ;LOAD AC3 WITH THE SUM 
oe 70127 n7eeg LOFPS #007600 : TURN _INTERUPTS ON 

4544 012767 OO4S 005372 MOV #.+6, LAD RESET LOOP ADDRESS 

5 ERERELEL ELLE RAT ELE LALA ALELA EL ALE RELA RE RARA RA RELA LALLA ASRERAAAARTRAAAAFR 

O4sSe 172600 LOD ACO, ACe $ LOAD Aco INTO ACe 
O4SS4 173201 RETi2: SUBD ACI ACe ;SUBTRACT AC] BY AC2 

OO4¥SS6 005767 1742bE TST SFPS ;CHECK FOR FORTRAN FPS ERROR FLAG 
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;BRANCH_IF ERROR FLAG SET 
STORE FLOATING POINT STATUS 

SKIP TO END 

;WAIT FOR_FPU TO FINISH 
CCK ie ft FLOATING POINT STATUS 

:FPS ERROR 
SKIP TO END 

;CHECK THE FLOATING EXCEPTION CODES 
:BRANCH IF OK 
sFEC_IS WRONG 
SKIP TO END 

;CHECK FLOATING PC 
BRANCH IF OK 
: HRONG ADDRESS IN FPC 

KIP TO END 

COMPARE FPU ANSWER TO FORTRAN ANSWER 
:COPY FLOATING CONDITION CODES 
“ANSWERS CHECK 
INACCURACTES. 
SAVE FPU ANSWER 
t BECREMENT FPU ANSWER 

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

CUR FPU FPS BUFFER 

5 REXRERELLEAELE RA LE LEAL AERLL RE RELA LEELA AERA LEAS LALA RAL ELA LALA LA LERALALRAAE 
EXERCISE SUBF (SUBTRACT FLOATING) 

AND UNDERFLOW INTERUPTS OFF. 

GE BHBEHEHEHHBHBH EEE HEHEHE HEHEHE HEHEHE Et 

;SET IE Mt iS ih. FORTRAN ANSWER 
CLR FOR 
:CLR FORTRAN FPC 
:CLR FPU FPS BUFFER 
;CLR FPU FEC BUFFER 
CLR FPU FPC BUFFER 
:GET RANDOM INPUT DATA 

Bi ERR12 
174252 TFPS FPS 
174246 174252 CMP FPS SFPS 

BEQ TtsTle 
174216 STD C2, ANSI 

HLT +1 
BR END12 

ERR12: CFCC 
174224 174230 CMP FPS, SFPS 

BEQ +6 
HLT+377 
BR END12 

174212 174216 CMP FEC, $FEC 
BEQ 46 
HL T+377 

END12 

174200 174204 CMP FPC, SFPC 
BEQ TsTl2 
HLT+377 
BR END12 

TST12: CMPD ACc2, Aca 
CFCC 
SEQ END12 
COMPENSATE FOR FORTRAN 

174132 . STD Ace, ANSI 
O00001 174132 SUB #1 ANS1+6 
174124 SBC ANS1+4 
174116 SBC ANS1+2 
174110 Sec ANS1 
174104 CMPD ANSI, AC 

CFCC 
BEG END12 

174074 STD Ace, ANSI 
HLT 

174106 END12: CLR FPS 
SCOPE 

TEST 13: 
; OVERFLOW 

ROUNDING MODE 

004490 174104 MOV #004400, SFPS 
174102 CLR SFEC 
174100 CLR SFPC 
174062 CLR FPS 
174065 CLR FEC 
174056 CLR FPC 
003212 ISR PC, RANDM2 
002250 JSR RY’ $POLSH ENTER POLISH MODE 



0051Se 
005156 

005160 
005166 

005212 

170127 
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104400 
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004767 
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173762 
173756 

173726 

ooocde 

173662 

173652 

173664 

064600 
173660 
173656 
173640 
173636 
173634 
003126 

$P.2A sPUSH 2 WORDS ON STACK (LONUM) 
$P. 2B ;PUSH ics “oF Fea STACK (HIN } 
$SBR UBTRAC 
STST Pals FEN CODES 
$POP2X POP 2 WORDS HEN EXIT POLISH MODE 

MOV SFPS, RO ;DISPLAY FLOATING POINT STATUS 
LOFPS #040000 LOAD FPS, INTERUPT DISABLE 
LOF ONUM, ACO iL 6B ACO’WITH A RANDOM NUMBER 
LOF BYNUM? ACI ACL ft tH A RANDOM NUMBER 
LOF ANS2,’ AC3 *LORD AC3 WITH THE SUM 
LOFPS #004400 STURN INTERUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 

005074 MOV #.+6, LAD *RESET LOOP ADDRESS 

5 RERAAERERE ELE E RARE LE RE LER ELLA EEE ERLA RAL E RE RERA ALLELE RAL LALLA ERAS ELLE S 

LDF aco, ace sLOAD ACO INTO AC2 
RET13: SUBF ACI; Ace *SUBTRACT ACI BY ACe 

STFPS FPS’ :STORE FLOATING POINT STATUS 
173762 CMP FPS SFPS CHECK FPS 

BEQ TST13 -}BRANCH IF OK 
STF AC2, ANSI ; SAVE FPU ANSWER 
HLT+1 FPS ERROR 

R END13 {SKIP COMPARE 

173742 TST13: BIT SFPS  ;CHECK FOR OVERFLOW 
BNE Bb13 “BRANCH IF OVERFLOW 
CMPF AC2, AC3 *COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC :COPY FLOATING CONDITION CODES 
BEQ END13 “ANSWERS CHECK 
-COMPENSATE FOR FORTRAN INACCURACIES. 
STF ACe, ANS! ;SAVE FPU ANSWER 

173674 SUB ee ANSI+2 :DECREMENT FPL ANSWER 

CMPF ANSI, AC3 ;CHECK ANSWERS AGAIN 
CFCC :COPY FLOATING CONDITION CODES 
BEQ END13 BRANCH IF ook 
STF AC2, ANS ‘SAVE FPU ANSWER 
HLT :FPU AND FORTRAN DISAGREE 

END13: CLR FPS ;CLR FPU FPS BUFFER 
SCOPE 

5 RELAAALEAERREREA ALARA ERE REEA ELE LES ERARARKEALAL ERA EARL LALA AA RELALLERAAAE 

?TEST 14: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION) 
; OVERFLOW AND UNDERFLOW INTERUPTS OFF 

ROUNDING MODE 
HE HHEHEHHE HEHEHE HEHEHE HEHEHE EH HEHUHHEHEHUEHEHHGHUGHEHE EE EEE 

173662 MOY #004600,SFPS § ; SET IE BITS IN FORTRAN ANSWER 
CLR SFEC :CLR FORTRAN FEC 
CLR SFPC ‘CLR FORTRAN FPC 
CLR FPS :CLR FPU FPS BUFFER 
CLR FEC -CLR FPU FEC BUFFER 
CLR FPC :CLR FPU FPC BUFFER 
JSR PC, RANOMY ;GET RANDOM INPUT DATA 
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002026 

173610 

00S27e 

173540 
173534 

173504 

000002 

173456 
000001 
173450 
173442 
173434 
173430 

173420 

173432 

007440 
173426 
173424 
173406 
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ENA habe MODE 
puan 4 WORDS ON aie rr yt 

H 4 WORDS ON S 

oor oF OFT TRE CODES 
POP 4 WORDS AND EXIT POLISH MODE 

Oi aey PUNTER POINT STATUS 

Ove m a 
: LOAD AC WITH A RANDOM NUMBER 
"LOAD AC3 WITH THE SUM 
: TURN INTERUPTS ON EXCEPT OVER AND UNDERFLOW 
?RESET LOOP ADDRESS 

5 RHRRAAREE LEAL ERA L ARAL RE AE RARER E RELA EERE E REE RREL RAE A AREAL SELL LEELA SS 

;LOAD_ACO INTO AC2 
;SUBTRACT AC] BY ACe 
$a OR FLOATING POINT STATUS 

BRANCH IF OK 
; SAVE FPU ANSWER 
;FPS_ ERROR 
;SKIP COMPARE 

CHECK FOR OVERFLOW 
*BRANCH IF OVERFLOW 
“COMPARE FPL ANSWER TO FORTRAN ANSWER 
‘COPY FLOATING CONDITION CODES 
“ANSWERS CHECK 
tNACCURACIES. 
SAVE FPU ANSWER 
*DECREMENT FPU ANSWER 

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

;CLR FPU FPS BUFFER 

5 ERLE EEE EERE EEE RE EERE EEE RARE EAKAE EERE RARE ER AARE REE EAE EER EEE 
EXERCISE SUBF (SUBTRACT FLOATING) 

ALL INTERUPTS ON 
TRUNCATE MODE 

AAA HEHEHE HEHEHE HIGHT HEHE EOE IEEE EE AIR ERE RE REED EEE 

JSR RY, $POLSH 
$P.4AQ 
$p.48 

$780 
$POP4X 

MOV SFPS, RO 
LOFPS #4000 
LOD LONUM, &CO 
LOD HINUM, ACI 
LOD ANS2,' AC3 
LOFPS #004600 

004652 MOV #.+6, LAD 

LDD aco, ace 
RETi4: SUBD ACI; Ace 

STFPS FPS 
173540 CMP FPS SFPS 

BEQ TSTi4 
STD AC2, ANSI 
HLT+1 
BR END14 

173520 TST14: BIT #2 SFPS 
BNE ENO14 
CMPD AC2, Aca 
CFCC 
BEQ END14Y 
COMPENSATE FOR FORTRAN 

ie) Ace, ANS! 
{73456 SUB #1 ANS1+6 

SBC ANS1+4 
SBC ANS1+2 
SBC ANS 1 
CMPD ANSI, ACB 
CFCC 
BEQ END14 
STD Ace, ANSI 
HLT 

ENDI4: CLR FPS 
SCOPE 

TEST 15: 

173430 MOV 8007440, SFPS 
CLR SFEC 
CLR SFPC 
CLR FPS 

;SET IE BITS IN FORTRAN ANSWER 
:CLR FORTRAN FEC 
:CLR FORTRAN FPC 
:CLR FPU FPS BUFFER 
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1223 mR FES :CU8 FRU FEC BUFFER 
OE ie au, FPL ; ;CLR FPUF oUF E a 
zeeit SR BC. ANON GET RANDOM INPUT DATS 
we “ ' 
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$ RAN 
3757 dE € THE CONDITION CODES 
$Pop2% :POP 2 AND EXIT POLISH MODE 

473356 no SFPE A RO : DISPLAY FLOATING. POINT $t87 $ 

338 L LONUM, 8Co fa Res uit A PANSGR NUMBES 
173304 LOF HINUM, ACL :LOAD ACL WITH A RANDOM NUMBES 
i Le Ao3 hoe aC WITH THE SUM 

33 i CDFPS 6 gO Pug FURN INTERUPTS ON 
5oss24 90s42c MOV 8.46, LAD 'RESET LOOP ADDRESS 

SPRRSSSESSSSSASSSSSSSSESSSSSSSSSSSSSSSSARSSSSRSSSSESSLESSS44454444444994 

we LOF aco, ace +4080 AC ACO INTO ACe 

173314 70 sFPs far as Eon FoR RANE FPS ERROR FLAG 
BNI ERRIS :BRANCH IF ERROR FLAG SET 

173300 STFPS FPS ; STORE E FLOATING POINT STATUS 
173274 173300 Mp FPS SFPS 

BEQ TsTIs if cu IF OK 
173244 STF C2, ANS!  ;SAVE FPU ANSWER 

HLT +1 :FPS ERROR 
ENDIS :SKIP COMPARE 

ERRIS: CFCC je FOR FPy TO 0 FINS ISH 
173252 173256 Cop FPS, = $FPS HE FLOATING POINT STATUS 

BEG +6 RANCH IF OK 
HL 14377 ‘BR ERROR 
ge END1S :SKIP TO END 

173240 173244 CMP FEC, SFEC ;CHECK THE FLOATING EXCEPTION CODES 
BEG 46 :BRANCH IF 
HL1+377 FEC IS TRonG 
3R END1S :SKIP TO END 

173226 173232 CMP FPC, SFPC ; CHECK FLOATING PC 
BEQ TSTIs BRANCH IF : 
HL 14377 :HRONG | RODRESS IN FPC 
SR ENDIS :SKIP TO END 

TSTIS: ¢ ace,  aAc3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC :COPY FLOATING CONDITION CODES 
BEG ENDIS “ANSWERS CHECK 

j COMPENSATE FOR FORTRAN tNACCURACIES. 
173160 OTF Ace, ANS!  ;SAVE FPU ANSWER 
090001 172154 20 8! ANS!*2 INCREMENT FPL ANSWER 
173146 ADC ANS! 
172142 CMPF 86s ANS], «= AC :CHECK ANSWERS AGAIN 

CFCC :COPY FLOATING CONDITION CODES
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62 o01414 ENDIS s BRANCH IF 
Beeeeg Teete> opdoge 173132 gfe a2 ANS1+2 +R OREMERT Py ANSWER 

Sey fe HS Pe RE, a gg ema ee 
' i ; knee ieoby' Re AERATION CODES 

5557 14 BES” == ENDIS 
505708 174267 173110 STF AC2, ANSI eS ad ANSWER 
S95712 1O4000 HLT ‘FPU AND FORTRAN DISAGREE 

25714 opsogr 173182 ENOIS: CLR FPS CLR FFU FPS BUFFER 

s SESSSSESASSSSSSSSSSLAELLASSRELELSSSSLELSASSEAAFLSSSFFESSSSSAAS SS SESS4444 

TEST 16: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION) 
; BLL INTERUPTS ON 
: TRUNCATE MODE 
ITI IIilisiiiitiiiititiietretittiriiiitititiritititiiititrtrttititey 

o0S722 012767 907640 173120 MOV s007640,SFPS  § ;SET IE BITS IN FORTRAN ANSWER 
905730 005067 173116 CLA SFEC :CLR FORTRAN FEC 

005067 173114 CLR SFPC CLR FORTRAN FPC__ 
905740 005067 76 CLR FPS :CLR FPU FPS BUFFER 
00s744 005067 173074 CLR FEC ;CLR FPU FEC BUFFER 
005750 005067 173072 cL EPC :CLR FPU FPC BUFFER 

004767 002364 ISR FC, RANDM4Y GET RANDOM INPUT DATA 
005760 004467 001264 JSR RY! SPOLSH ;ENTER POLISH MODE 
005764 007 $P.48 PUSH 4 ON STACK (LONUM) 

766 0072 $F. 4B PUSH 4 ON STACK (HINUM) 
7 §SB ;ADORESS OF FORTRAN SUST 

005772 007352 TST :DETERMINE THE CONDITION eSOES 
007330 SPOP4X POP 4 WORDS AND EXIT POLISH MODE 

016700 1730 MOV SFP RO ;DISPLAY FLOATING POINT STATUS 
sr ace T7Bis? Gabe0e LDFPS soue300 :LOAD FPS, INTERCEPT DISABLE AND FO 

172467 172770 LOD LONUM, ACO ;LOAD ACO'WITH A RANDOM NUMBER 
O06012 172567 172774 LOD HINUM, ACL :LOAD AC] WITH A RANDOM NUMBER 
QO6D16 172767 173010 LOD ANS2," AC oe a3 WITH THE SUM 
006022 1701e7 007640 __ LOFPS 8007640 7 NTERUET ON. 
poste 012767 006034 004110 MOV 8.46, LAD 

s SSESLLLEAELALALALLESSLELSSSSSSELSEELERASESSSSSLASSSLSSSSESSSLASSAELLLTES 

906934 172600 LOD aco, ace ;LOAD ACO INTO ACE 
006036 173201 RET16: SUBD ACI Ace ;SUBTRACT ACI BY AC2 
006040 005767 173004 TST FPS :CHECK FOR FORTRAN FPS ERROR FLAG 
OO6044 100412 BMI ERRI6 ;BRANCH IF ERROR FLAG SET 
O06046 170267 172770 STFPS FPS ;STORE FLOATING POINT STATUS 
006052 026767 172764 172770 CMP FPS SFPS = ; CHECK FPS 
906060 001427 BEQ TST le BRANCH IF OK 
O06062 174267 172734 STD ace, ANS!  ;SAVE FPU ANSWER 
SO60EE 10400; HLT +1 :FPS ERROR 
306070 oo046s BF ENDLE :SKIP TO END 

006072 170000 ERR1E: CFCC ;WAIT FOR FPU TO FINISH 
506574 O26767 172742 172746 CMP FPS,  $FPS = SCHECK THE FLOATING POINT STATUS 
"96152 O014fe BES + ;BRANCH IF Ok
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HL 14377 :FPS ERROR 
BR END16 :SKIP TO END 

172730 172734 CMP FEC, SFEC sCHECK THE FLOATING EXCEPTION CODES 
BEQ #6 : H IF OK 
HL 14377 “FEC IS WRONG 
BR ENDIE ‘SKIP TO END 

172716 17e7e2 CMP FPC SFPC sCHECK FLOATING PC 
BE TSTIé ‘BRANCH IF OK 
HLT +377 : WRONG SS IN FPC 

END16 ‘SKIP TO 

TSTIE: cng ac2, ac3 OnPAR ARE FPU ANSWER 19 FORTRAN BNSWES 
a 19 CODES 

56 END.¢ coer 3 ene 
- COMPENSATE FOR FORTRAN INACCURACIES, 

172650 7D Ace, ANS! SAVE FPU ANSWER 
500001 172650 ADD #1 ANS1+6 :INCREMENT FPL ANSWER 
172642 ADC ANS 1+4 
172634 ADC ANS 142 
172626 ADC ANS! 
172622 CMPD «6SAINSI, §=— ACB CHECK ANSWERS AGAIN 

FCC :COPY FLOATING CONDITION CODES 
BEQ END16 “BRANCH IF OK 

oo00002 172616 SUB 82 ANSI +6 tBECREMENT FPU ANSWER 
172610 58¢ ANS 1+4 
172602 Sec ANS1+2 
172574 SBC ANS | 
172570 CMPD «= soANSI, «= ACD :CHECK ANSWERS AGAIN : 

CFCC COPY FLOATING CONDITION CODES 
BEd ENDLE = BRANCH IF OK 

172560 57 ACe, ANS!  :SAVE FPU ANSWER 
HLT “FP AND FORTRAN DISAGREE 

172672 ENDIE: CLR FPS :CLR FPU FPS BUFFER 
SCOPE 

; SEPPREEESLSLEPSELESESSELSLLLESALLSLSLELESTSLLSSASLESSASRP PAT ET TATE +424 

“TEST 17: EXERCISE SUSF (SUBTRACT FLOATING) 
OVERFLOW AND UNDERFLOW INTERUPTS OFF. 
TRUNCATE MODE 

SFESSEAESEFELELSSFEFFLAFLEFSSSSELRSESLRELRLESSLSSFSLSLFFSLLASSLSSE*SSSSHAS ESO
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"6? OO4HHD 172579 MOV 8OO444D , SFPS :$E7 N FORTRAN ANSWER BeeeeR Bkeces PO3de? my Ogpees R FORTRAN FEC 
006264 005067 iZesee cL SFPC CR Fey Fes ee 

aaescd pRenes = teSal8 REE seth EGY EE® BUFFER 
006300 00506? i7esy2 CLR FRC neces :CLR FPU FPC BUFFER - 

sie Ite > Soaess JSR RY SFOLSH ioFt POL TSH Rode | 
006314 907 $P.20 ust § Manos 9h TACK (LONUM) 
506316 007304 $P. 2B PUSH ON TACK CHING) 

Ss ee ie Sani re ey ie i ' 

Spe s54 007316 $POP2x Pa: si a a EXIT Bene S00 

006326 O1€700 172516 MOV SFPS, RO :DISPLAY FLOATING POINT STATUS 
906332 170127 9400 op LOFPS } © #04000 OAD FPS. apireRuer DISABLE 

172467 17244 LOF LONUM, ACO A RANDOM NUMBERS 
006342 172567 172444 LDF HINUM, ACL re AC WITH & 8 q RANDOM NUMBER 
906346 Zee: 1724 LOF ANSe,” ACS :LOAD AC 
096252 7 oo4s4 LOFPS #004440 : TURN INTERUPTS On SE TCEPT OVERFLOW AND UNCESPL ZL 
006356 012767 006364 203560 MOV 8.46, LAD *RESET LOOP ADDRESS 

5 FEARESSSESSSEFEFFLALAASSSSSESSSSSSLLALELELELALELELESSSLESESLASLELASSFF44 

006364 17 OF aco, ac NTO AC 
006366 eat RETI7: Suer ae ac ayy ae? Ae] BY co 
005370 170267 i72446 STFPS FPS :SueTR FLOATING POINT STATUS 
006374 026767 172442 172446 C FES SFPS =: CHECK FPS 
006402 901404 BE9 TSTi? “BRANCH IF OK 
OO6B4D4 174267 172412 ST Ac2, ANS!  ;:SAVE FPU ANSWER 
O06410 104001 HLT +) :FPS ERROR 
O064i2 GO00436 BR END17 :SKIP COMPARE 

006414 032767 O00002 172426 ‘STL7: BIT SFPS ss CHECK FOR OVERFLOW 
o06422 1032 BNE ENO17 :SRANCH IF OVERFLOW 
COb424 173702 CMPF 86 ACe, 3=—s ACB :COMPARE FPU ANSWER TO. FORTRAN ANSWER 
906426 170006 CFCC :COPY FLOATING CONDITION CODES 

. 006430 901427 BEG ENDi7 ANSWERS CHECK 
- COMPENSATE FOR FORTRAN {NACCURACIES. 

O06432 174267 172364 oTF ACe, ANSI  ;SAVE FPU ANSWER 
OO643E 62767 0000: 172360 ADD #] ANS1+2 INCREMENT FPU ANSWER 

eee ier like ae 8 
Bpeves {58080 CFCC s CABCK ANSWER? CONST rion coves 
OO64SE 001414 BEG ENDL? :BRANCH IF OK 
OOS4EO 162767 009002 17222¢ SUB 82 ANSI1+2 :DECREMENT FPU ANSWER 
006466 C0567 172330 58C FNS 1 
O06472 173767 172224 CMPF 86 ANS!, «= ACB ;CHECK ANSWERS AGAIN 
O06476 179000 CFC COPY FLOATING CONDITION CODES 
66508 901402 BEG ENG.7 ‘BRANCH IF OK 
306502 174267 172314 STF AC, ANSL  :SAVE FPU ANSWER 
B0eED6 9104000 HLT -FPU AND FORTRAN DISAGREE 

DOEEIO OOSOE7 172326 ENDI?7: CLR FPS :CLR FPU FPS BUFFER 
~ 

x nr ey ; 7 

wwwoe” 104495 SUOPE
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1722Se 
040200 
172174 
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0 

MACYI1 27(732) 17-SEP-76 09:31 PAGE 3i 

, SRSASLALASSFSLEAELASAFLSESESLELELAHSSLAAAAAFALELSSSSASSLSAGESL SASS S44S454 

po 20: DERE He SRE ICBMNE MRA cr 
eee... 5... 

MOV 8004640, SFPS 
CLR SFEC 
€LR FRC 
ELR PS 
CLR FEC 
éLR ERC 
ISR PC, RANDM4 
cp Bu $POLSH 
$P.44 
$P. 42 
$SBD 
$TST 
$POP4X 

MOV SFPS. RO 
LOFPS § #049200 
LDD LONUM, ACO 
LOD HINUM, ACl 
LOD Se, Ac 
LOFPS § ©. 8004640 
MOY 8.+6, LAD 

LOD aco, ace 
RET20: SUBD AC]: Ace 

STFPS FPS 
CMP FPS SFPS 
BEG TsTd0 
STD Ace, ANS! 
HLT +1 
BR END20 

TST20: BIT #2 SFPS 
BNE END20 
CMPD 6=soAC2,~Ss«ACD 
CFCC 
BEG END 
COMPENSATE FOR 
oT ACe, ANS 

D #1 ANS1+6 
ROC = ANS 1 +4 
ADC ANS1+2 
Acc ANS] 
CMPD ANSI, AC3 
CFCC 
BEQ END20 
SUB 2 ANS1+6 
sec ANS 144 
SEC ANS 142 

FORTRAN INACCURACIES. 

;SET fe ITS IN FORTRAN ANSWER 
CLR FORTRAN FEC 
;CLR Egat F 
;CLR FPU FPS FER 
;CLR FPU FEC BUFFER 
cee FPU FPC BUFFER 

T_ RANDOM INPUT DATA 
;ENTER Be MODE 
PUSH 4 ON STACK (LONUM) 
PUSH 4 ON STACK (HINUM) 
ADDRESS OF FORTRAN SUBTRAC T 
DETERMINE THE CONDITION CODES 
:POP 4 WORDS AND EXIT POLISH MODE 

s DISPLAY FLOATING POINT STATUS 
LOAD FPS, INTERUPT DISABLE AND FD 
‘TOA ACO WITH A RANDOM NUMBER 
:LOAD ACI WITH A ‘wr NUMBER 
;LOAD AC3 WITH THE S 
TURN _INTERUPTS ON EXCEPT OVER ANC UNDERFL Ou 
“RESET LOOP ADDRESS 

;LOAD_ ACO INTO ACe 
:SUBTRACT AC] BY AC2 
; STORE a hs POINT STATUS Gf 

: SKIP COMPARE 

;CHECK FOR OVERFLOW 
BRANCH IF OVERFLOW 
: COMPARE FPU ANSWER TO FORTRAN ANSHES 

eanree 

WVWUUES :COPY FLOATING CONDITION 
“ANSWERS CHECK 

;SAVE FPU ANSWER 
INCREMENT FPU ANSWER 

:CHECK ANSWERS AGAIN 
:COPY FLOATING COND 
SBRANCH IF OK 
:DECREMENT FPU ANSWER 

TION CODES



G03 
SENOESZ1-DOFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACYL1 27(732) 17-SEP-76 09:31 PAGE 32 
o2FeSt Teil TES” SECTION 

goers? OOSeE7 172044 SBC ANS 
Secs ete Sepang as coe FLOATING CONDITION CODES 
56764 Ate SEG ENDED F Ok 
SSecee IPMeE? 172030 BTS ACE. ANSI «SAVE FPU ANSWER 
coe772 104000 HLT :FPU AND FORTRAN DISAGREE 
QUETTS O0S0E7 172042 ENDeC: CLR FPS :CLR FPU FPS QUerER 
SE*500 i D4400 SCOPE —_— we



HO3 
MAINDEC=11-DCFPS-0 FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:21 
DcFPSD Pl} BELL AND SCOPE ROUTINE 

997002 032737 002000 177570 DONE: BIT #SW10,d8SWR :RING THE BELL’ 
507510 01005 BNE 1$ NO! 
007012 Ole767 900207 003120 MOV #BELL,. TYPE : TYPE A BELL 

Bpo5Sq Bpepae eNO 1$ are’ aig :CLEAR TRACE TRAP 
307. oo3 948 910000 177579 BIT eSWi2, JeSWR !RUN WITH TRT? 
907034 001019 BNE 2g 
007036 005167 003100 . COM TRPB 
907042 100005 BPL a 
507044 052716 o00020 BIS 820, (6) :SET TRACE TRAP 
007050 Ole74é 007102 MOV 938, -(6)  3JUMP TO START OF TEST 
597054 900002 RTI 
007056 012746 o07064 23: MOV 843, -(6) : JUMP TO START OF TEST 
007062 o00002 RTI 
097064 013700 ocoo42 4g: MCY a842,R0 “GET MONITOR ADDRESS 
907970 001404 BEQ 3$ IF NONE 

004710 JSR 7 (0) :60 TO MONITOR 
007974 o00240 NOP 

000240 NOP 
997100 900240 NOP 
007102 000137 o00200 3S: IMP 28200 ;JUMP TO START OF TEST 
907106 900002 YESRT: ARTI ‘ RETURN TO PROGRAM FROM TRAE 

007110 032737 900400 177570 .EMT: IT #SWO8, 2eSWR sKILL LDUB OR LOOP ON SPEC. "ES" 
067116 001404 f BEG 1$ 
007120 123767 177570 171652 CMPB Os ORSWRICNT - :ON RIGHT TEST?  #Sw7-Os 
007126 001437 BEG OVER 
007130 113703 177570 iS: MOVE a@eSWR,R3 :GET UB BITS 
907134 170003 LBug 
007136 032737 c40000 177570 BIT #SW14, a8SWR :LOOP ON TEST 
007144 O01026 BNE KIT 
9071468 032737 o04000 177570 BIT SSull asShR sKILL ITERATIONS 
007154 901912 BNE SAVLAL 
097156 105767 171617 TSTB ss ICNT#1 
007162 001404 BEG 2s :BRANCH IF FIRST 
007164 126767 002762 171607 CMPB =s«TIMES,ICNT+!1 =: DONE? 
907172 001013 BNE KIT :BRANCH IF NOT 
007174 112767 000001 171577 2%: MOVB #1, ICNT+1 -FIRST ITERATION 
§07202 i0S2e67 171572 SAVLAD: INCE Ch :COUNT TEST NUMBERS 
907206 O11667 002732 MOV (6). “SAVE LOOP ADDRESS 
O072l2 916737 171562 177576 MOY Tent. Se OISPLAY :DISPLAY TEST NO. AND ITERATION 
907220 900002 RTI : RETURN 

007222 105267 171553 ~ KIT: INCB —-ICNT#! ; 
007226 016727 171546 i77s70 VER: = MOV ICNT,JeDISPLAY ;SET UP DISPLAY 
007234 905767 002704 TST LAD -FIRST ONE? 
07240 001760 BEG SAVLAD 
S87e42 OlE71E COeb7E MOY Lh Die) sFUDGE RETURN ADDRESS 
~c724— 900002 ETT sFIXES PS



one 

007322 

,peLINe rot NT_ ADD ty Pg EXERCISER 
ORTRAN Rout INES (POL 

171510 

100002 

077600 

cocoo4 
077600 

030000 

oo00c2 
171416 

oococ4 
000906 

0000ic 

171314 

007514 

171344 

171470 

171450 
171374 

171432 

171372 

171356 

SPOLSH: JMP 

SP.4A: MOV 

$P.2R: MOV 

$P.4B: MOV 

$P.28: MOV 

$POP2X: MOV 

SPOP4YX: MOV 

S’ST: BIT 

$TOV1: TST 

H MODE) 

a(R4)¢ 

LONUM+6, -( SP) 
LONUM+4: -(5P) 
LONUM+2; -(5P) 
LO -(SP) 
(R4)4 

HINUM+6, -(SP) 
HINUM+4, -( SP) 
HINUM+2,-(SP) 
HINUM, <-(SP) 
a(R4)+ 

(SP)+, ANS2 
(SP}+, ANS2+2 
bu 

(SP)+, ANS2 
(SP)+, ANS2+2 
(SP)+, ANS2+4 
(SP)+, ANS&+& 
RY 

#190002, $° PS 
STER 
$TOV 
#077600, (6) 
$TSTl 
804 $FPS 
#077600, LONUM 
$7ST3 
eee »SFPS 

(6) 
2(6) 
SFPS 
$TST1 
4(6) 
6(6) 
(6) 
$TSTe 
#10 $FPS 
a(R4i¢ 

ICNT, Rl 
RI 
Rl 
neg SFPC 

tSPi4 
sPps 
$TOV} 
(SP)+, (SPie 
(RY j\+ 
a 

MACYI1 27(732) 17-SEP-76 (C9:31 PAGE 34 

;EXIT POLISH MOCE 

;EXIT POLISH MODE 

;CHECK FOR ERROR FLAG AND OVERFLOW 
;BRANCH IF FLAG SET 
:BRANCH IF OVERFLOW 
: TEST THE EXPONENT 
BR aa NOT ZERO 

: CHECK OPERAND FOR ZERO EXPONENT 
IF ZERO 

: CHECK FOR INTERUPTS ENABLED 
BRANCH _IF NOT SET 
:CLEAR THE ANSWER 

;CHECK FOR DOUBLE PRE 
;BRANCH IF NOT 

;FINO THE SIGN 
: BRANCH IF PLUS 
:SET N BIT 

;GET TEST NUMBER 
i967 POINTER 

S 2 
STORE FORTRAN FPC 
:"POP™ 2 WORDS 
;UHECK FD BIT 
;BRANCH IF FLOATING MODE 
:"POP" 2 MORE WORDS 
:SKIP “POPX" ROUTINE 
:EXIT POLISH MODE



MAINDEC-11-DCFPS-0 
OCFPSO.P11 

007672 
007674 

i 767. 
77 

007702 
0077 04 
ata 
007720 

007722 

007736 
01C14e 

0073 
007390 

bre7e7 
000205 

0627 1€ 

FLOATING POINT ADD AND SUBTRACT EXERCISER 
FORTRAN ROUTINES (POLISH MODE) 

ooccde 

oo000e 

000002 

000002 

003009 

177416 

003800 

177362 

abati2 
040009 

901005 

0040s 

001093 

000403 

171224 

171170 

RETAD: 

SERR: 

SUNKER: 

SUNDRO: 

-ERRI: 

SUNDR1: 

ERR: 

SUNDRA: & 

$200R0: 

$POP2X 
B 

2(5) 
SOVER! 

#1005 

#0405 

#1003 

#0403 

#003000, SFPS 
SERTS 
RY, 

SUNDRA 

$POLSH 

#003000, SFPS 
SERTS 
RY, $POLSH 

#100000, $FPS 
le, SFEC 
“5 

#040000, (SP) 

MACY11 27(732) 17-SEP-76 09:31 PAGE 35 

;CHECK FOR UNDERFLOW, FO=0 
aren IF UNDERF LO 

FLOW 
mae FOR OVERFLOW. FD=C 
;BRANCH_IF OVERFLOW 
CHECK FOR pat a or FD=1 
BRANCH IF OVERF 
: UNKNOWN ERROR! 

; CHECK c¥ INTERUPTS ON OR OFF 
BRANCH IF OFF 
ENTER POLISH MODE 
; PUSH 2 WORDS ON STACK (LONUM) 

SH 2 WORDS ON STACK (HINUM) 
‘ADD 200 TO THE EXPONENTS 
ADDRESS OF FORTRAN ADD OR SUBTRACT 
THIS ADDRESS IS MODIFIED BY THE PROGRAM 
SUBTRACT 200 FROM My eae OF ANS 

@ WORDS AND EXIT POLISH MODE 

;CHECK FOR ai ON OR OFF 
; BRANCH IF 0 

TPP BOE acy «oy 
PUSH 2 WORDS ON STACK (HINUM) 
ADD 200 TO THE EXPONENTS 
ADDRESS OF FORTRAN ADD OR SUBTRACT 
THIS ADDRESS IS MODIFIED BY IME PROGRAM 
SU TRACT 200 FROM THE EXPONENT OF ANS 
;DETERMINE CONDITION CODES 
; POP epee eson e aN EXIT POLISH MODE 
32 
FT CNBERELOK EXC EXCEPTION CODE 

;RETURN TO FORTRAN ROUTINE 

in



' MAINDEC-11-DCFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE 36 
DOCFPSD.P11 FORTRAN ROUTINES (POLISH MODE) 

007726 O62766 o40000 900004 ADD #040000, 4 (SP) 
007734 000134 IMP a(R4)+ 

007736 062716 o40000 $200A1: ADD #040000, (SP) 
057742 O6e2766 040000 oD0010 ADD 8040000; 10(SP) 
007750 000134 IMP a(R4)+ 

7 71 $200SB: #040000, (SP) 
BASS 2 76 nate 170012 ay Hl pe :TEST FOR C OR V BITS 
907764 O01402 BEQ $201S8 
007766 O6e716 100000 ADD #100000, (SP) 
907772 000134 $201SB: JMP a(R4)+ 

007774 OO44E7 177250 SOVERO: JSR RY, $POLSH sENTER POLISH MODE 
610000 007262 SP. 2A PUSH 2 WORDS ON STACK (LONUM) 
010902 007304 $P.°B ‘PUSH © WORDS ON STACK (HINUM) 
010004 O10104 $200S0 :SUBTRACT 200 FROM THE EXPONENTS 
010006 010142 .ERR3: ERR ; ADDRESS OF FORTRAN ADD OR SUBTRACT 

“THIS ADDRESS IS MODIFIED BY THE PROGRAM 
010010 010:34 $200AD :ADD 200 10 THE EXPONENT OF ANS 
010012 007352 STST !OETERMINE CONDITION CODES 
610014 007316 $POP2x "POP 2 WORDS AND EXIT POLISH MODE 
010016 o00411 BR SOVERA 

010020 o04467 177224 SOVERI: JSR RY, $POLSH sENTER POLISH MODE 
010004 007252 SP.4A USH 2 WORDS ON STACK (LONUM) 

see wes Bath tay Piste (ue 
010032 pte tg LERRY: sene : SUB TRAC oF Por ROnN Fo OR SUBTRACT 

; THIS ADDRESS IS MODIFIED BY THE PROGRAM 
010034 010134 $Z00AD *ADD 200 TO THE EXPONENT OF ANS 
010036 007352 Sis? ; DETERMINE CONDITION CODES 
010040 007330 $POP4X :POP 4 WORDS AND EXIT POLISH MODE 
010042 032767 OG3000 171000 SOVERA: BIT 9003000, SFPS § :CHECK FOR INTERUPTS ON OR OFF 
Ci00S0 001406 BEQ SOVR ‘BRANCH IF OFF 
o10052 052767 100000 170770 BIS 7109000, SFPS § :SET FPS ERROR FLAG 
010060 012767 OO0010 170754 MOV #10, ‘$FEC  :SET OVERFLOW EXCEPTION CODE 
010066 0S2767 O00002 170754 S$OVR1: Bis #02; $FPS § :SET OVERFLOW BIT IN FPS 
010074 052767 O00004 170746 SERTS: BIS #04;  SFPS = ;SET THE Z BIT IN FPS 
010102 900205 RTS 4S 

010104 162716 o40C90 $200S0: SUB 8040000, (SP) 
010110 162766 O40000 copco4 SuB #0400007 4(SP) 
Oi0116 000134 IMP a(R4)+ 

010120 162716 o4O000 $200S1: SUB #040000, (SP) 
010124 162766 oO40000 coool SUB #040000' 10<SP) 
8idi32 600134 JMP a(R4)+ 

010134 062716 140000 $200AD: ACD #140000, (SP) 
910140 000134 IMP a(R4) 

010142 opc000 .ERR: HALT :PROGRAM DID NOT START AT 200 
010144 00137 oooeoo IMP 38200 

| FEELEEEERELELERELREREL ELE LE REEREERELELELELERLERRATLAEELELLALRRERTRATRER 



ADD_AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 (09:31 PAGE 37 
S (POLISH MODE) 

;FPP INTERUPT SERVICE ROUTINE 
5 SESE EE EE EE 9 9 9 EE SE EEE EAE J EE EEE EE EE EEE 

FLOATING an T 
FORTRAN ROUTINE 

120 6bE FLTERR: avers FP iat FLOATING POINT STATUS 
170664 TST FE ;STORE FLOATING EXCEPTION CODES 
040000 170662 BIT #40000, SFPS ;CHECK INTERUPT DISABLE 

BES +6 5 PRONG HF per 
HLT +377 ; INTERUP T SUPPOSED TO BE ENABLED 
BR ERRTI 

170650 TST SFPS ;CHECK FORTRAN FPS FOR ERROR FLAG 
BMI ERRTI ;BRANCH IF FLAG SET 
HLT+377 ;FLOATING POINT STATUS ERROR 

ERRTI: RTI 
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FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE 38 
RANDOM NUMBER GENERATORS 

RANDM2: MOV %0,-(6) :SAVE RO 

MOY ower ace) OVE Ro 
V %4,-(6) i OVE Rg 

MOV %4' =(6) -SAVE RY 
MOV 45, -(6) ;SAVE RS 

001002 MOV #LONUM, “<4 -SET UP LONUM POINTER 
001012 MOV #HINUM, %S -SET UP HINUM POINTER 

MOV (4) ,%0 :SET RO WITH LOW 
MOV (S)?x1 :SET R1 WITH HIGH 

177771 REPET2: Ov 857% :SET SHIFT COUNT 

SHIFT2: ASL “0 ;SHIFT RO LEFT AND 
ROL “1 ROTATE CARRY INTO R1 AND 
ROL xg pare CARRY INTO Re 

INE SHIFT2 ROR FYNUS Sete t LOOP 
ADD (4), %2 fo NUMBER TO, TO MAKE X 129 
ADC %1 :PROPOGATE CARR 
ADD (5) ,%1 “ADD NUMBER TO nee X% 129 
ADC %2 :PROPOGATE CARRY 

001057 ADD #1057, %0 :ADD LOW CONSTANT 
ADC %4 :PROPOGATE CARRY 
ADC %2 :PROPOGATE CARRY 

047401 ADD #47401, %1 *ADD HIGH CONSTANT 
ADC 42 :PROPOGATE CARRY 

ooo008 ADD #6, %2 "ADD HIGHEST CONSTART 
ADD %2, 40 *REPRIME RO WITH HIGHEST DIGIT 
ADC “1 :PROPOGATE CARRY 
MOV %0, (4)+ ; SAVE RO 
MOV %1;(S)+ :SAVE RI 

001006 CMP “4° BL ONUM+4 :CHECK FOR DONE ENOUGH 
BNE REPET2 ‘BRANCH IF NOT DONE 
MOV (6)+,%5 ; RESTORE RS 
MOV (6)+,%4 *RESTORE R 
MOV (6)+:%3 RESTORE R 
MOV (6)+)%2 “RESTORE Re 
MOV (6)+;%1 ‘RESTORE R1 
MOV (6)+;%0 ; RESTORE RO 
RTS “7 : RETURN 

a
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000207 

ee re ee se me eee eee ee a 

FLOATING POINT ADD AND SUBTRACT EXERCISER 
RANDOM NUMBER GENERATORS 

RANDM4: MOV %0,-(6) 
V %1)=(6) 

MOV %2' (6) 
MOV %3,-(6) 

Nove?) 
001002 MOV #LONUM, “4 
001012 MOV #HINUM, %S 

MOV (4), %0 
MOV (5))%1 

177771 REFETY: MOV #-7°%3 
CLR %2 

SHIFT4: ASL “0 
ROL %1 
ROL 42 
INC “3 
BNE SHIFTY 
ADD (4) ,%2 
ADC “1 
<8)8) (5),%1 
ADC 42 

001057 ADD #1057, %0 
ADC %1 
ADC Ke 

047401 ADD #47401, “1 
ADC te 

oooo0s ADD #6, %2 
ADD “2, “0 
ADC 
MOV 70, (4)+ 
MOV %1°(S)+ 

001012 CMP x4" sL ONUM+10 
BNE REPETY 
MOV (6)+,%5 
MOV (6)+)%4 
MOV (6)+°%3 
MOV (6)+)%2 
MOV (B)+)%1 
MOV (6)+/%0 
RTS “7 

MACY11 27(732) 17-SEP-76 09:31 PAGE 39 
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:ROTRTE, pe 1 a Re 

; CONTINUE FT LOOP ‘f00 Heer Ts X 129 
‘PROPOGATE.C 

NUMBER TO FAKE X 129 

ARRY 
ADD HIGHEST CONSTAR 
:REPRIME RO 8, HIGHEST DIGIT 
:PROPOGATE CAR 
; SAVE RO 
;SAVE RI 
;CHECK FOR DONE ENOUGH 
;BRANCH IF _NOT DONE 
sRESTORE RS 
RESTORE RY 
RESTORE R3 
; RESTORE Re 
;RESTORE Rl 
: RESTORE Rg 
;RETURN 
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002000 187060 .TRP: I? a Suh 

7 901420 MOV , TYPE :TYPE A BELL 
140 T Bits - 

00141¢ :COUNT T R OF ERROR 
020030 rip tveEOUY ae sft ae

s 

° a
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ET: INC 
2767 167032 gir . SWR : SKIP 

13546 174267 T ACe, ANS!  ;SAVE THE ANSWER, TO BE SURE 
tei pach Aroess Pree, AES 
10550 O1e042 TYPE, RET a 
10554 O11646 MOV (6), -(6) sPUT ADDRESS OF INSTRUCTION ON STace 
10855 1 18 00000 Sug a2, t6) 
1 ll N0000G 001360 MOVE (6), WORDS 
128 pie MOV Se TTY :TYPE (6) IN OCTAL 
1057 o00S46 JSR %? PRINTR : TYPE LEADING ZERO'S 
10876 000004 012037 TYPE,  SPACE+3 
1 012703 001002 MOV SLONUM, %3 :SET_UP POINTER 
10806 004767 000174 JSR ? STYPE ;TYPE A FLOATING POINT NUMBER 
10612 TYPE,  $SIGN : 
10616 ? 164 JSR 2, STYPE ;TYPE A FLOATING POINT NUMBER 

i 004767 tee TR 5 STYPE ;TYPE A FLOATING POINT NUMBER 
bese 012036 TYPE,  SPACE+2 pi 

ie onnt Bere ion iTE TEIN OG 
106% 105767 001276 T57B WORDS : CHECK EOS Ne cE8 ERROR 
1065¢ 100014 : er .STAT : BRANCH IF NOT 

{peed aSae4 regatta MOV Pr ace re : TYPE FEC IN OCTAL 
10664 004767 OO04S4 JSR %? PRINTR : TYPE LEADING ZERO'S 
10870 OO00004 012036 TYPE, SPACE+2 
10574 016705 170146 MOV FPC TTY : TYPE FPC IN OCTAL 
10700 004767 OO0440 ISR %7 PRINTR : TYPE LEADING ZERO’S 
10704 o00004 012053 .STAT: TYPE, FORTAN 
10710 004767 O00072 JSR ? STYPE  :TYPE A FLOATING POINT NUMBER 
10714 105767 001230 NOMEAD: TSTB WORD 
19720 001425 BEG 
10722 012036 TYPE, SPACE+ , , 
L072 016706 170116 MOV SFPS. TTY ;TYPE SFPS_IN OCTSL_ 
10732 O& SR %7,, PRINTR : TYPE LEADING ZERO'S 
10736 105767 001206 TSTB = WORDS 
10742 190014 BPL NHEAD 
10744 000004 012036 TYPE,  SPACE+2 
10750 016708 79076 MOV SFEC. TTY :TYPE SFEC IN OCTAL 
10754 0047 364 ISR 47, PRINTR : TYPE LEADING ZERO'S 
10760 012036 TYPE,  SPACE+2 
10764 O1670S 170064 MOV SFPC, TTY sTYPE SFPC IN OCTAL 
+9770 004767 2 25 ISR 47 PRINTR : TYPE LEADING ZERO'S 
10774 00S737 177670 NHEAD: TST aad 
11000 190001 BPL +4 

O
O
 f x
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MAINDEC-11-DCFPS-D FLOATING POINT BND SUBTRACT EXERCISER MACYL1 27(732) 17-SEP-76 09:31 PAGE 4: 
DOFPSO. Pll FLOATING POINT TYPEOUT OUT INE 

011006 032767 01000 166554 $TYPE: BIT #1000, SWR sCHECK TTY FORMAT 
11014 ? BNE TYPE! 
1} 7? 170026 oe) FP 
1! BMI YPED 

011024 004767 900076 ISR ? TYPEF 
011030 d22323 TYPEA: CMP (3)+, (34  ;=UP DATE THE TYPEOUT POINTER 
6:1032 000207 RTS ? 

91034 TYPEI: 

ee BE ome Peal, MRE Band BE % : TY! 0° 
ee 900004 o12040 TYPE, SPACE+4 
01104 012305 MOV (3)4, TTY : TYPE (3)+ IN OCTAL 
011050 767 009279 ISR 4? PRINTR : TYPE LEADING ZERO'S 
011054 105767 1677 TSTB. so SFPS 
911060 100363 BPL TYPEA 
011062 O00004 012040 TYPE,  SPACE+4 

Btioee DOsse? pS te TYPE LEADING SERC's 4 4 4 a 

BM BOR Sea TYPE, SPACE+4 
011190 012305 MOV (3)4. TTY :TYPE (3)¢ IN OCTAL 
01:102 004767 000236 ISR %? ,PRINTR : TYPE LEADING ZERO’S 
011106 RTS ? 

CLi110 o12346 TYPED: MOV (34, -(6) sGET WORD ! 
Ollile Ol236 MOV (3)4,-(6) :GET WORD 2 
OL1114 12346 MOV (3)4!-(6) :GET WORD 3 
Ol1116 O1e346 MOV (3)4" (6) :GET WORD 4 
911120 Ole746 so00z22 MOV #18. °-(6) :CHAR COUNT 
511124 OO00406 BR TYPE! 
Ollle6 O1e346 TYPEF: MOV (3)4,-(6) “GET WORD ! 
011130 012346 MOV (3)4)-(6) : CET 
011132 CLR -(6) :CLEAR WORD 23 

ptt tse Bt 10 oe were HAR COUNT 
011142 Bases 0154 TYPEL: JSR 7,771 + NOE l Bet 
O11146 105766 000011 TSTB «9. (6) : CHECK EXPONENT 
511152 oO01001 BNE +4 :BRANCH ON NON-ZERO EXPONENT 
911154 05116 COM (6) *FLAG ZERO EXPONENT 
011156 00004 o12040 TYPE, SPACE+4 
011162 004767 000072 ? Tyo : TYPE 2 BITS 
911166 004767 900074 JSR 7 Ty3 TYPE 3 BITS 
011172 004767 990070 JR 2’ Ty : TYPE 3 BITS 
011176 012049 TYPE,  SPACE+4 
011202 004767 9O00020 ISR TYH : TYPE 2 BITS 
511206 004767 cOo0s4 TyYPE2: JSR 7’ TY3 :TYPE 3 8175 
Oligle oOs3z1é DEC cB) : DONE? 
Siiel4 ool BNE TYPE2 
Oilel& Oeebee CME (b+, (64 RESTORE 
Sliile2d Oeebeb CMP (6)+, (634 ; THE 
Stleee O05726 S71 ‘6.4 : STACK 
silee4s 800257 gs ?
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FLORTING POINT ADD AND SUBTRACT EXERCISER 
FLOATING POINT TYPEOUT SUBROUTINE 

ee 

SOSEo# 

TYH: TST 

MACYi1 27(732) 

ECC ON ceRe een FLAG 

i HIDE Bit AND ONE 

a RID OF ZERO EXPONENT FLAG 
; TYPE 1 BIT 

: TYPE € BITS 

: TYPE 3 BIT 

;SHIFT WORD 4 
:SHIFT WORD 2 
; SHIFT WORD : 

17-SEP-76 09:31 PAGE 42



04 
MRINDEC <1 1-DOFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE 43 
DCFPSO. PLL OCTAL DUMP OF A WORD 

ll 7&? 000001 000130 PRINTR: MOVB #1,.PR ;SET ZERO FILL SWITCH 8:13¢3 B45 pee 
911354 7 000122 PRINTS: CLR .PR S LEADING ZERO'S 
511360 Ai 7er l??rre OOCLIS nove #-6, .PR+1 :SET 

i] 1 V RY, -(6) : SAVE 
011270 012704 011472 MOV #3$,R4 sSET POINTER TO FIRST ASCII cHRE. 
O11374 105014 CLRB (4) CLEAR Paar Byte 
Oil376 000405 ge 2s sROTATE FIRST BI 
$:2409 105014 18: CLRB (4) CLEAR BYTE OF CHARACTER 
511402 10s ROL TTY sROTATE BIT INTO ¢ 
S11404 106114 ROLB (4) ;PACK_IT 
011406 006105 ROL TTY ;ROTATE BIT INTO C 
011410 106114 ROLB (4) :PACK IT 
011412 006105 23: ROL TTY sROTATE SIT INTO c 
011414 106114 ROLB (4) :PACK IT 
Ol1416 105714 TST3 (4) 
011420 001402 BEG +6 7 
O1ll42e 105267 900054 INCS .PR 
011426 196767 o00050 TST .PR ;CHECK FILL SWITCH 
011432 001402 BEQ +6 
011434 152724 O00060 BIS8 a’c.(4)¢ sMAKE INTO ASCII CHAE 
011440 105267 009037 TNCB PRS] 
Giis44 001355 f ENE 1$ ;REPEAT 
5il446 022704 011472 CMP 83,84 
Cil4Se O01 SNE +6 
O11454% 112724 9S00060 MOVE e°o,(4)¢ 
011460 195014 CLAB (4) 
Ol1l4ée OCO004 011472 TYPE ,38 sTYPE {iT 
Cli4¥6S 012604 MOV E+ RY “RESTORE 84 
011472 000207 RTS PC 

011472 oo0004 33: .BLKW OY 
011S0e 900000 , .PR: 0 

C1:1504 005267 000426 ERROR: INC ERRORS :COUNT ERRORS 
911519 132737 00000: C0094) BITE 81,0841 ;RUTO MODE” 
011816 O014%le BEG 1$ sNO! 
011520 022767 o00010 of04e2d CMP 810, ERRORS :TO0O MANY? 
011526 901006 BNE 1§ :NOT YET 
$11530 013700 od0004e MOY ase, RO :GET ADDRESS 
11534 001493 2 BEG 1$ | :FORGET IT IF ZERO 
O1i536 9065037 o00042 CLR ase :ZAP 42 
Ciis4e 04710 JS® Pe, (0) ;CALL THE MONITOR 
SLis44 000207 1g: RTS pc - SE TURN
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00S0 
005201 
001376 

090009 
000776 

FLOATING POINT 
FO4 

ROD ot ted EXERCISER MACYI1 27(732) 17-SEP-76 09:31 
POWER DOWN AND UP ROUTINE 

Gig ERY POO Hay EEE LR eet 

OCO2g6 
0i1636 900300 

000252 

Ol1S46 0 
O00034S 6 
011730 

STEPS -(6) GET THE FPS 

stp ACO, ~(6) :SAVE AC'S 
T ACI; -(6) 

STD Ace, -(6) 
STD AC3, -(6) 
LO ACY, ACO 
ST ACO, -(6) 
me acs ,ACO 

aco,-{6) 
MOV RO, -(6) :SAVE REGISTERS 
MOV R1,-(6) 
MOV Re; -(6) 
MOV R3,-(8) 
MOV RY,-(6) 
MOV RS. -(6) 
MOV SP’ SAVES :SAVE SP 
MOV ePOWUP,SUPVEC 896: SET uP VECTOR 
HALT 

POWUP: MOV SAVES, SP :GEt SF 
CLR Rl WAIT LOOP FOR THE TTY 
INC R} 
SNE 1§ 
MOV (634,R5 sGET THE REGISTERS 
MOY (6) +. R4 
MOV (6)4°83 
MOV (6)+,Re 
MOV (6)4+.R1 
MOV (6)+,R0 
SETD 
LOD (6)+,AaCco RESTORE THE AC'S 
STD aco, Acs 
LOD (6)+. ACO 
STD aco. Ac4 
LOO (6)+,AC3 
LOD (6)+.AC2 
LOO (6)+, AC! 
LOO (6)+/ACG 
LOFPS = (B)+ sRESTORE FPS 
MOV #POWDWN, JOWNVEC :SET UP THE POWER DOWN VECTOR 
MOV 8340, IDWNVEC +2 
TYPE, .+2 :-ASCIZ «15><12>"POWER” 
RTI 

JP: HALT : THE POWER UP SEQUENCE WAS STARTED | 
GF 72 ; BEFORE THE POWER COWN WSS COMPLE 

PAGE 44



04 
Maz NOES ii -DCFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACYL1 27(732) 17-SEP-76 09:31 PAGE 45 
DcFest.e TYPE ROUTINE AND DATA AREA 

117 1054 .10T: = MOV TTY, -( :SAVE T 
aii ods pige de ooca0e2 MOV azit), BY : GET AbORESS TO BE TYPED 
511754 105715 1S: TSTB. OCT : TERMINATOR? 
011756 00 406 . BEQ 25 
gi ll 999134 MOVB  (TTY)4, aT sLOAD AND TYPE THE CHARACTER 
11764 105 0126 TST3 = TPS ts THE PRINTER READY 

011770 100375 BPL <4 

Boog St oeue 2s: HOV fate), -(e) TET ADD REES TOBE FYBED 
Gi Be Seep pepeRS pooco4 0 a8 98) ger 8 oR 73 ADDRESS 
512008 O22666 O000ue CMP (63+, 266) 15 i +2? 
Di20l2 001006 . BNE 3$ :NO 
512014 062795 o0000e2 ADD a2, TTY “ADD 2 TO THE ADDRESS 
012020 b4e705 900091 BI 8). TTY :BACK UP TO AN EVEN BYTE 
9120204 O1 o00od2 MOV TTY, 216) !RESTORE ADDRESS 
012930 012605 3% MOV (6)+, TTY :RESTORE TTY 
512032 haa RTI RETURN 

012034 005015 O20040 O0D040 SPACE: .ASCIZ <15<12" ”™ 
O12e042 905015 000 RET: “ASCIZ §«15><12> 
012045 940 020077 000 $SIGn: :AScIZ "2? 
012051 053 $PLUS: ‘ASCII “+” 
012052 065 SMINUS: .ASCII “-" 
012053 015 O20012 O43040 FORTAN: .ASCIZ <15><1le>" FORTRAN: “ 
012060 051117 051124 O47101 
012066 020072 900040 
012072 O36440 005015 Oe0040 FPUAN: .ASCIZ “ ="«15><12" FRU: - 
012100 OS01068 035125 od20040 
012106 920040 S20040 O06 

012114 EVEN 
012114 dgoococ SAvEG: 0 
Cleilé 177564 TPS: 177564 ; TELEPRINTER STATUS REGISTER 
Olele0 177566 TPB: 177586 : TELEPRINTER DATA BUFFER 
Slelee 172160 FPTADR: 172160 “FLOATING POINT ADDRESS ON THE 11-20 
Olele4 o0d244 oo024— FPVECT: 244 24 “FLOATING POINT VECTOR ADDRESS 
912130 900024 d0002¢ DWNVEC: 24, 26 :POWER DOWN VECTOR ADDRESS 
012134 900024 on00c6 UPVEC: 24°26 :POWER UP VECTOR ADDRESS 
Si2i4o soo0do “TYPE: 9 
d12el4e2 00 TRPB: 0 
12144 900000 LAD: 0 :LOOP ADDRESS 
Ol2146 90000 ERRORS: 9 ; ERROR COUNT 
"12150 900000 WORDS: © “CONTAINS TYPEOUT INFO 
SiziSe 900377 TaMES 377 tITERATION COUNT



MAI NOES = | eal FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE 47 
DCFPSOD.F CROSS REFERENCE TABLE -- USER SYMBOLS 

Aco -=".000000 718 483# 491 ase" St4 Bai® 639 68e+ oae 747% oo3 Bee 
209% 91 971% 1050 1115# §1le3 1190% 1198 2478 1255 

1314 1384* 1392 1466* 1474 iSeBe® 81536 2065 2069* 2070 C7i# 2072 

en Sie ie) afoe Bs nsesoIPETottupe ytea, tare o1geetoebe eee 
CS Co Cs 100% oe 

ace =:900002 3738 «6 4S1e Gee 8 Ssi‘iS1Bti‘igS@DO!OOCOCUROCOCSSEMe OO SES# )«=CS7:—‘w:SC(<+;*é‘C 
635 640k 645 650 654 660 698 697% 701 707 Fi) 718 

acz 2900003 374n 48S «18 «S525 Re «= S12 00 (se SSCS? GSH 707 
749% 7 789 «= 794 0—'is«éBEBR CBE 8970,—isié77s*S# = 9G iE HD 
9 999 1006 9 1044e 1077 «91064 «= 1l?e «115001153 1iSee «1209128 

1266 «= i275 s1308* «1341 «134813530 136Ge «141914281835 SEae «= 1485 
al 1497 -1530e «1547 1556 = 1563 = 20K «= 2090 
aos =x900004 3758 ‘2069 ©2097 
afs 2000055 3766 2071 —2095# - 
ANS: 061022 413@ «498+ «= Se = 523%) Sas SogeS7l# )«= S9S*# «= SSH «= S97# «= Sg 

600 ge «= be )= GSH «= ESS# «= Ste = ES7? GOR O70 l# §= ile = Fide) = 7134 
715% 7 719% 4-743 796% 787% 788+ 733 732% 793% 734 737% 

998+ 933 1002 1003# 1004# 100S5* 1006 1009 10S7# 081% 1082# iCags 
1087# 11308 1154# $J155# 1156# 11578 1158* 1159 ll6e# 1202# l2el3#  il2i%s 
i2l 1219 260% 12708 12718 272% 12738 lLe74e# 1275 1e78*# Il3el# i 134S# 
1347# 1348 13S51# 1362#% 1353 13956# 1399 l423# l4e4H 1425# l426e 14278 
1431% 432% 14338 l4a4* 1435 1438" 14798 1489 14908 l49le# 1492 1495+ 
1497 1500 1541# 155: iSSe# ji553* 15S4e# i 1555# i556 1SSS# i560 iSele 

. 1563 1S66* 18934 
ANSE 00103e 4188 45 Sse 633 £90 7493 Ft $11 973 1os4 L117? 1132 

1308 1386 1468 1530 1625# i636 1639 l&4O# lb4l* lé42Ze 
BEG 001056 338 4308 
BEGIN OC11i 434 4398 
Bel = 900207 3938 1573 1988 
DiSPLA= 177570 3878 l6ll* l6l1Ss 
cONE § §=© 60700e 1$718 7 . . - 
BuMMY = 000000 3888 403 404 4905 406 408 409 410 411 #13 434 $25 

41g 419 420 42] 1679 1680 1683 1684 18s? ifss 1é3 i$32 
DWNVEC Ol2i30 S424 443% e2103# e2104# 2146s 
END! Oo1S44 509 8 li S16 620 Se7 S3is 
ENCiO  O04106 386 989 992 1001 1008 l0les . 
ENOil  Q04422 10s93 1065 1076 1075 10793 1086 10908 
ENCie 004730 Lise 1138 1143 1148 1152 1161 11658 
ENOis 005152 1205 1208 lell 1218 leds 
END14  QO0S404 icbe 1265 1268 1277 12818 
ENC1S 005714 1323 1329 1334 1339 1343 1350 1355 12698 
ENDIE  O0624%4 1401 1407 14le 1417 1421 1430 i437 issis 
ENC17  OO6510 1481 1484 1487 1494 1499 15038 
ENDe  O0e04e 573 579 Se4 583 693 £02 606s 
ENCeD 206774 is43 1S4€é 1S49 1sS8 1S¢5 15698 
ENDS ofzzt= net £493 £52 6s3 bss 
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04 
MRINDEC<11-DCFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 
DCFPSD.F 11 CROSS REFERENCE TABLE -- USER SYMBOLS 

ENDS 002516 a 208 A a i . . 
! 7 7 7 8 

Fee Beet 843 84 63 oe ae gas 548 citer 
NO s$22 324 927 930 937 942 9468 

ERROR 011504 20508 
ERRORS 012146 1990® e2050% 2053 21Sls8 
ERRTI 10204 1796 1733 18028 
RR 1434 494 S028 

ERR11 O04322 i053 10618 
ERRle OO4610 1le6 11348 
ERRIS O00SS6e 1317 13258 
ERR:E6 00607e 1395 14038 
ERR 001722 567 S758 
ERS 002674 758 7668 
FERRE 092204 837 84S8 
FES 001944 sing 471% sog lant £8: 6194 &7&# 735% 

CE 1067 1103% 1140 1178* 1235% 1l294# 1331 

FLTERR 010150 450 17918 
FORTAN 012053 1919 21348 
FRC OC104%6 4258 472% 513 S4Ss# S86 ben* 0o77* 736% 

i031* 1072 1104* 1145 1179 1236 1295* 1336 
FPS 003042 4238 470% 49S# 496 503 1s 43s ae8s 

642 663% 675% 698# 699 eck 34s # 
839 846 883% 896% 919% 0 946% 9S8* 

1055S 1062 1090 1102e# 1127% 1128 1135 1165 
1257% 1258 1281% 1293# 1318% 1319 1326 1259% 

" 14S3* 1476% 1477 103% 1515* 1538% 1539 1S69# 
FP’ Olele2 436 2144s 
FPURN 012072 1906 21378 
FPVECT Ote2le4 4S0# 451% 21458 
HINUM O010ie 4088 404 $57 6 74 827 910 

1307 1385 1467 1Se93 1629 1630 1631 lé32 
HLT = 194000 3318 495 50s 510 S15 7g 

702 720 763 769 774 779 798 842 
944 ges 1010 1058 1064 1069 1074 1088 

1204 1220 1261 1279 l3e2 1328 1333 1338 
a 1439 1489 1501 1542 1567 1795 1800 

TCNT 90100C 4028 4Sex 1596 1604 1606 1608* i609* 1611 
iLL 011742 2061 21088 
KIT 007222 1601 1607 16148 
LAD Olel44 453% 487% S60# 635% 6924 751% 830% 913* 

1310# 1388% 1470% 1532 16108 161 1618 21508 
LONUM 901002 4038 6 631 688 

138 1384 1466 1528 1623 1624 1625 1826 

MileO OO11! 431 4368 
NHERD 010774 1892 1922 1927 19348 
NOHEAD 010714 19218 
NOP 86 = OOOE4O 3898 
OVER 007226 1597 16158 
PC =%000007 3708 473% S4b# 621s 678% 737% 816s 899+ 

12e96* 1374* 14Sb« Sis* 2045+ 2058% 2059s 
OWOWN OLISHE wee 20618 2103 

POWWP 05163 2080 20838 
PRINTS OLLS44 1900 1910 1915 1918 1925 1930 1933 1343 
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MAINDEC-11-OCFPS-0 FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE 49 
_ DCFPSO.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

PRINTS _ 0 20188 
3 = [ere ce 1740 

ft NOM2 102 621 737 89393 1032 1180 1296 14Sé 1804s 
RANDMY 010344 678 816 361 1105 1237 1374 1518 184S8 

Te Ql ide 1838 
T Ol 18SSa 

T 1e042 19384 1895 = 21308 
ad 07514 1669 77% 

RETI 001400 4928 1677 
RET1O 03744 9808 
RET11  OO4266 10Si8 1685 
pert D004SS4 lle4e 1686 
RETI 00S0Se 11998 
RET14 005274 12568 
RETIS 05526 1315#@ 1689 
RET16 O06036 12938 i690 
RETI7 14758 
RET2 001666 StS5e 1678 
RET 15378 
RET. 002164 $408 
RETY 002406 6978 
RETS 002640 7568 1681 
RETE 003150 8358 1682 
RET7 003500 9188 
RO =%0000008 3628 44% 481% SS4# 629% 686% 7454 824s 307% 969% 040% iil3# 

1e4S* 1304 1382% l464* 1Seb*# 1985* e20SS5* 2073 20S92# 
Rl =%000001 3638 1665% 1667* 1668# 2074 eos4# 208S* 2091 
Re =*00000e2 3648 2075 2090# 
R3 =%000003 3658 1598% th 2089* . 7 
a =”000004 3668 474% 47% S228 679% 738% 817% 9C0* g9éc# 1033% 11068 1181s 

1297# 1375% 14578 1519% 162) 1627 1633 1637# 1643# 1664 1674 187S# 
1718% 1733 1737 1743 i74S* 1756% 1775 1779 1782 2020 2021# 2039 
2077 2088* 

=%000005 3678 2078 2087+# 
CVE 012114 2079 2083 el4ls 
SAVLAD 007202 1603 16098 = 8=61617 : 
SCOPE = 104400 3308 461 S3e £07 664 723 801 884 947 1013 10931 1166 

1282 1360 1442 1504 1570 
SHIFT2 010244 18168 1820 
SHIFTS 10402 18578 1861 
SP =%000006 3698 430% 440% 623 lbe4* 162eS*# 16e6% 629% 1630% 1631% 16328 i635 

1639 1640 1641 ib42 1670 1673 1731# 1732e% 1735% 17368 1739% 17428 
1774% 17778 %$(\1778% $1781 2079 2083# 

SPACE 012034 1901 1908 1913 1916 1923 1928 1931 1950 19S 1958 1973 1982 
ScWR == 177570 3858 387 1571 1576 1594 1596 1558 1600 1602 1886 189! 1934 
SWwOs = 000400 377% = =61594 
SWOS = 001009 278% 
SWid = 002000 379% =: 1571 
SWil = 064000 380% 1602 
SWie = 010900 38is iS76 
SWi3 = 020000 3828 
SWi4 = 940000 2838 1600 
Suis = 100000 3248 
TIME Ole1Se 1606 21538 
Tee Qle120 2ellS# 21428 
TeS Oiells ell el42s 
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| MRINDEC=11-DCFPS-D __ FLOATING POINT ADD AND. SUBTRACT EXERCISER MACYI1 27(732) 17-SEP-76 09:31 PAGE Sd 
“DCFPSD.Pii «= CROSS REFERENCE TABLE -- USER SYMBOLS | 
TRB 012142 1578 21498 TSTl_ 90150e 497 $1418 
Sn ee | erie Babee 8 iia 1868 | 
T§T13 005100 1202 12078 | 
TST14 905322 1269 1eb4s TSTIS 005630 13200 61337-13418 
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