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o 744-DCFPS=0- FP TRACT EXERCISER £
MEINDEC-1{~DCFPS-0-D 11 ADD AND SUBTRACT EXERCISE G 32
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ABSTRACT
SBTRACT NS TROCTIoNS ’50:‘% e a8 i rE et
NUMBER PATTERNS. THE ANS EuECked ncn'ns' os'.-:s
0BTAINED usxnr (" 3 connesvcuom FORTRAN SOFTWASE ROLTINES.
REQUIREMENTS

EQUIPMENT

POP11/4S STANDRRD COMPLUTER WITH FPLL OPTICN

STORAGE
THE ROUTINES USE MEMORY LOCATIONS 0 - 17500. THE MAP AT I+
N LISTINGS  SHOWS_ THE ABSCLUTE'LOCATIONS oF T+

DRTREN MATH ROUTINES WHICH WERE RSSEMELED SEPERATELY anC
LINKED TO THE MAIN PROGRAM VIA LNKX1 ON A DECSYSTEM-10.
PREL IMINARY PROGRAMS

COFPR THRU DCFPL

ORCING PROCEDURE
USE STANDARD PROCEDLRE FOR ABS TAPES.

STARTING PROCEDURE

CONTROL SWITCH SETTINGS
SEE S.1.1 (ALL DOWN FOR WORST CRSE TESTING.

STRRTING ADDRESS
THE PRCGRAM SHOULD ALWAYS BE STARTEC AT zCC.

PROGRAM AND/OR OPERRTOR ACTION

1) LOAD PROGRAM INTO MEMORY USING RBS LCIRCER.
2) LOAC RODRESS 20C.
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FLORTING POINT RDD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 (09:3]1 PRGE S

MRINDEC-11-DCFPS-D-D FP11 ADD AND SUBTRACT EXERCISER PAGE 4
DESCRIPTION

S) THE PROGRAM WILL LOOP AND BELL WILL RING ONCE EVERY PASS.
&) THE DISPLAY ON THE 11,45 HILL SHON THE ITERATION COUNT IN
TH? LEFT BYTE ﬂﬂ? TE?T NUMBER Hg RIGHT TO USE, SET THE
DRTA DISPLAY SWITCH TO THE DIS LRY OSITION.

wmn

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

un
.
>

SWclS) = 1 ...... HALT ON ERROR
Wl = 1 ...... SCOPE LOOP
SW(ld = 1 ...... INHIBIT PRINTCUT
BLE & § ..oees INHIBIT TRACE TRAPPING
Piclly & L oy INHIBIT ITERATIONS COF SUBTEST
SWellb = | ...... BELL ON ERROR
- S BELL ON PRSS COMPLETE
89 = 1 ...... CORE_IMAGE TYPE-OUT (16 BIT WORCS’
B »ronia FLOATING PGINT TYPE-OUT (SIGN, EXPONENT,
MANTISSA)
SH0B> = ] ...... LOOP ON TE T %N SW(7:0>
- LORD SW¢7: NTO UB REGISTER

SUBROUTINE ABSTRACTS
d SCOPE

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE
TEST SECTION. IT RECORDS THE STARTING ADDRESS OF Eﬂvn
SUBTEST RS IT IS BEING ENTERED IN LOCATION “LARD™. IF

SCOPE  LOOP IS REQUESTED, THE CURRENT SUBTEST WILL BE LOOPED
UPON. SW<11> ON A 1 INHIBITS ITERATION OF SUBTESTS. THE
CONTENTS OF LAD nnv BE USED TO DETERMINE THE LAST SUBTEST
SUCCESSFULLY COMPLETED. LAD IS UPDATED xnsxnz EQCH SUBTEST
AFTER THE FORTRAN ANSWER IS CALCULATED THAT THE
ITERATIONS WILL INCLUDE ONLY THE FP11 PORTION *r THE TEST.

HLT

THIS ROUTINE PRINTS QUT AN_ERRCR MESSRGE (SEE E&.1). 7C
INHIBIT TYPEOUTS, PUT SW<13> ON A !.

$.2.2  TRTRAP

IF SW<12> IS ONA O, THE T BIT WILL BE SET ON ALTERNRTE
PASSES. ~ WHEN SET, IT CRUSES R TRAP AFTER ERACH INSTRUCTION.
THE FIRST_INSTRUCTION EXECUTED UPON TRAPPING IS AN “RTT™
WHICH RETURNS TO THE INTERRUPTED SEQUENCE OF INSTRUCTIONS.
THIS SEQUENCE IS.CONTINUED UNTIL THE ENC OF THE PROGRRM IS

umn un
n M

wmn
mn
mny

. T - —— . —— . — . —
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FLORTING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:21 PAGE 7
MAINDEC-11-DCFPS-D-D  FP1l ADC AND SUBTRACT EXERCISER PAGE S
DESCRIPTION

un

LY TRAPCATCHER

A ".42" = "HALT" SEQUENCE IS _REPEATED FROM 0 - 7786 T0
ANY  UNEXPECTED TRAPS. THUS RNY UNEXPECTEDC TRAP
INTERUPTS WILL HALT AT THE VECTOR + 2.

FLORTING PCINT 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 MLT OCCURS (SEE
§.2.2). IF AN INTERRUPT WARS ANTICIPATED, BUT OION'T OQCCUR.
THE SUBTEST WILL DETECT THE ERROR.

CATCH
S OR

un
fu
wn

ERRORS

(L0

o3 ERROR PRINTOUT
THE FORMAT IS AS FOLLOWS:

RODRESS, OPERAND, OPERATCR, COPERAND, EQUALS
FPP: ANSWER, FPS, FEC, FER
FORTRAN: ANSWER, FPS, FEC, FEA

WHERE :

RDDRESS
OPERAND
QPERATOR
EQUALS
ANSWER
FPS

FEC

FEA

TO FIND THE FAILING TEST, LOOK AT THE LISTING
RDORESS TYPED.

a

ADDRESS OF ERRCR HLT
RANDOM FLOATING PCINT NUMBER INPUTS
?E;THHETIC OPERATOR (+ OR -)

FLOATING POINT ANSWER

FLORTING POINT STATUS

FLORTING EXCEPTION CODES (ERROR CODES)

FLOATING EXCEPTION RDDRESS (ERRCR RDORESS!
g

-
-
-

- ¥:
EuVE by

m

ERROR RECCOVERY
RESTART AT 200

“\
m

~J
.

RESTRICTICNS
NONE

- —— e ——— A ————— ———— e~ ———— e — & —
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FLORTING POINT RDD &ND SUBTRACT EXERCISER MRCY1l 27(732) 17-SEP-76 09:31 PAGE 8
MRINDEC-11-DCFPS-D-D FP11 ADD AND SUBTRACT EXERCISER PAGE &
OESCRIPTION
g. MISCELLANEOUS
8.1 EXECUTION TIME

A BELL WILL RING WITHMIN 15 SECONDS WITH ALL SWITCHES COMN.

8.2 STACK POINTER
STACK IS INITALLY SET TC &CC
8.3 POWER FRIL

EACH TEST CAN BE POWER FRILED WITH NO ERRORS EXCEPT ON THE
FEC AND FER. TO USE, START THE TEST AS USUAL AND PCWER DCOWN
THEN UP AT ANY TIME. THE PROGRAM SHOULD TYPE “POWER™ AND
CONTINUE TO RUN WITH NO CTHER TYPEOUTS.

PROGRAM DESCRIPTION

THIS PROGRAM TESTS THE ADD AND SUBTRACT INSTRUCTIONS ON THE
rpx1 IN ROUND AND TRUNCATE MODES AND WITH INTERUPTS ON AND
OFF. EACH PROGRAM HAS MANY SUBTESTS (THE CODE BETWEEN 2
SCOPE STATEMENTS) uuxcn nns nun ass TIMES BEFORE CONTINUING
70 THE NEXT. ngné AlC Sncn TEST T0 BE RUN

ONLY ONCE. T DRESS ICNT (LOC 1000) AND DISPLAY REGISTER
on THE 11745 EACH CONTAIN THE rrznnrxon COUNT IN THE LEFT
BYTE AND THE TEST NUMBER IN THE RIGHT BYTE. ALL THE
SUBTESTS SHOULD BE RUN SEQUENTIALLY BY STARTING AT 200 NOT
BY STARTING AT THE BEGINNING OF THE SUBTEST. TO LOOP ON A
PARTICULAR suarssr PUT THE TEST NUMBER (SEE LISTING) IN THE
RIGHT BYTE THE SWITCH REGISTER AND SW<®> on Al THIS
TEST WILL Lmﬁowmumu§mmx PUTONAR 0 OR THE
RIGHT BYTE IS CHANGED HE TEST IS NON-EXISTANT, THE
PROGRAM WILL BE RUN AS USUAL.

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 LNKX1l ON A
DECSYSTEM-I0 WHICH PRODUCES A BINARY TAPE IN THE NORMAL
ABSOLUTE FORMAT. THUS, THE PROGRAMS LORD AND RUN JUST LIKE
ANY OTHER DIAGNOSTIC PROGRFM.

NOTE: SINCE THE FP1l__ LORD, _STORE, AND _COMPARE
INSTRUCTIONS (LDF LDD, STF, STD, CMPF, AND CMPD) ARE ALSS
USED IN THI% PROGGRAM. 1T IS POSSIBLE THAt THEY AND NOT THE

Eﬁgg AND SUBTRACT INSYRUCTICONS COULD CAUSE ERRCRS.

)
-

————— A ———————— S —— -~ S e ———————— ————



e FLORTING POINT ADD AND SUBTRACT EXERCISER

SWITCH OPTIONS AND ERROR BITS

20030

.TITLE MAINDEC-11-DCFPS-D
.ASECT

MACY1l 27(732) i7-SEP-76 (09:31 PRAGE 9

FLORTING POINT RDD AND SUBTRACT EXERCICER

$ADR, $ADD, $SBR, $58D, SERR
OIGITAL EQUIPMENT CORP., MAYNARD, MASS
:PROGRAM BY KEN'CHAPMAN

cop*ﬁxcur 1872,

SWITCH

P e pa e
U £ Whys-—

: OUTPUT FORM:

: nooness OPERAND, OPERATOR, OPERAND EJUQLS
: ANSWER, FPS, FEC, FE

: runrnnu

: FPS FEC

: BIT RERSON CODE ERROR

: 0 CARRY 0 ADDRESS ERROR

: 1 OVERFLOW 2 OPCODE ERROR

: z ZERO 4 DIVIDE BY ZERQ

: 3 NEGATIVE B CONVERSION ERRCR
: 4 MAINTAINANCE MODE 10 oveanou

: z TRUNCATE MODE 12 UNDERFLOW

: £ LONG INTEGER MODE 14 UNDEFINED VARIABLE (-0}
: 7 DOUBLE PRECISION MODE 16 UBREAK TRAP

: z INTERUPT ON CONVERSION ERROR

: s INTERUPT ON OVERFLOW

: 16 INTERUPT ON UNDERFLOW

; ;é INTERUPT ON UNDEFINEDC VARIABLE

H 4

- 12

: 13 INTERUPT ENABLE

O - LORD UB REGISTER WITH SW¢7:0»
- LOOP ON _TEST IN SW<¢7:0’
QUTPUT FORMAT:

SIGN, EXPONENT, MANTISSG

ORE’ IMAGE (16°BIT WORCS)

LL ON PRSS CCMPLETE
LL _ON ERROR

; TERATIONS

T ERROR TYPEOUTS

LOOP ON TEST
HALT ON ERRCR

ERROR FLRG

R — SIS -

. ——— ——



RESTCNNE

00g0ec2

s R 8INT RDQL?NB SEETRQCT EXERCISER

RO= %0
i= %l
Re= %“e
R3= %3
RY= A
RS= %S
TTY= %S
P= %
s %
ACO= %“0
RCl= %41
RCe= “e
AC3= %3
ACY= %4
ACS= pA
SW08= (000400
SW09= 001000
SWi0= 002000
SWil= 004000
Skig= 010000
Ski3= (02000
SWi4= 04000
SW1S= 1000090
SWR= 177570
PS= 1777786
DISPLAY=SWR
DUMMY= HﬂL
NOP= ;
SCOPE= TRAP
HLT= EMT
TYPE=  IOT
BELL= 207
A 0
s 200
JMP
. B 1000
ICNT: 0
LONUM: DUMMY
DUMMY
DUMMY
DUMMY
nINUM:  DUMMY
DUMMY
DUMMY
DUMMY

KOl

MACY1l 27(732) 17-SEP-76 09:31 PAGE 10

.
L BN Y

: TRAP CATCHER FROM 0 - 778

BEG
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FLOATING POINT ADD AND SUB

ANSWER ARER AND SETUP ROUTINE

Qc0eC0
00.104
177772
000006

giicle

177560
010720

000004
006004

000010

000004

ANS!:

ANSZ:

FPS:
FEC:
FPC:
$FPS:
SFEC:
SFPC:

BEG:

M112C:

BEGIN:

DUMMY
UMMY
UMMy

DumMMY

MOV
MOV

MOV
MOV

CLR

}RQCT'EXERCISER

LOL

:FLOATING POINT STATUS

-FLOATING EXCEPTION CODES
-FLOATING PC

:FORTRAN FLOATING POINT STATUS
:FORTRAN FLOATING EXCEPTION CCDES
:FORTRAN FLOATING PC

600, SP :#% STACK AT 600 #*
sM1120, 28y :FIND OUT WHICH MACHINE THIS IS
8177772 : 1S PIRQ THERE?

86, YESRT :FUDGE IN RTT IF 11,45

BESIN

FPTADR, 3810 :LOAD THE ILLEGAL INSTRUCTION VECTOR

: WITH THE ADDRESS OF THE FPU.
: THE FPU WILL HANDLE THE BAD OPCODES
85, I8 ‘RESET 4
8600, SP
8YESRT, 9814 :SET TRACE TRAP VECTOR
$POWDWA , IDWNVEC
8340, SOMNVEC+2

s. 10t 3s20 :SET UP VECTOR 20
$30,R0 :SET RO TO VECTOR 30
8. TRP, (0)+ :SET EMT VECTOR

8340, l0)+

2.eMt. (0)+ :SET TRAP VECTOR
2340, D)

$FLTERR, FPVECT ;LOAD INTERUPT VECTOR
gggg,:\r#vsma :LOCK UP PROCESSOR

LAD

e m e e ——————— - —— . ————— —— " ————— | —— . — T — — — e . T e W

MRCY11 27(732) 17-SEP-76 09:31 PAGE 11
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FLOATING_POINT ADD AND SUBTRACT EXERCISER

TEST SECTION

010617 010612
000G 006376
006424

0000C0G 006530

006664
00s722

177504
040000
177426
177432
177446
007400

001376 010546

177442

177426
177422

177372

177426

177400 177404

177386 177372

MACY1l 27(732)

17-SEP-76 09:3! PAGE l2

SEERRERFRFERREEREERERRRRRRRERRRRRRRRRERRRERERERR RSB E RIS R AR R R R R R 2
EXERCISE ADDF (ADD FLOATING)

ALL INTERUPTS ON

ROUNDING MODE
!!li!i*i!i!ii!l**!*i*!!li!{liill*l*llli!llll!*l!llilil!l!"!!lll!!li!!l

TEST l:

SSIGN+1 SET “4* SIGN IN TYPE-OUT ROUTINE

ECT PROPER FORTRAN ROUTINES
:SELECT PROPER FORTRAN ROUTINES
;SELECT PROPER FORTRAN ROUTINES
s SELECT PROPER FORTRAN ROUTINES
s SET IE ?ITS IN FORTRAN ANSKER
:CLR FORTRAN FEC
:CLR FORTRAN FPC
:CLR FPU FPS BUFFER
:CLR FPU FEC BUFFER
:CLR FPU FPC BUFFER
sGET_RANDOM_INPUT DATA
;ENTER 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
:LOAD ACO'WITH A RANDOM NUMBER
:LORD AC1 WITH A RANDOM NUMBER
:LOAD AC3 WITH THE SUM

: TURN_INTERUPTS ON

sRESET LOOP ADDRESS

PEEREEEERRRRFRRFRERERREEERRRRERFREREERRRERRRREE R R R RRER R ERRRR NI R R RARS

SCOPE
MOVB  SPLUS,
MOV 8$A0R, .ERR
MOV #3300, Enna
MOV #SADR, .ERR3
MOV #3A0D.  .ERRY
MOV 8007400, $FPS
CLR $FEC
CLR $FPC
CLR FPS
CLR FEC
CLR FPC
JSR PC, RANDMZ
ISR RY. $POLSH
$P.2R
3P.2B
$ADR
§757
§POP2X
MOV §FPS, RO
LOFPS 040000
LDF LONUM, ACO
LDF HINUM, ACl
LDF ANS2,  AC3
LDFPS uoorﬁoo
MOV .+6, LAD
LDF ACO,  AC2
RET1: ADDF ACI.  AC2
TST §FPS
BMI ERR1
STFPS  FPS
CHP FPS $FPS
BEQ 1571
STF AC2,  ANS!
HLT+1
BR END1
ERRl:  CFCC
CMP FPS,  $FPS
BEQ 4B
MLT+377
BR ENDI
CMP FEC,SFEC
BEQ 1y

L o S— e — | — | _— — i =+ —— > et

A a ssm a

;LOAD ACO_INTO AC2

;ADD ACI BY AC2

:CHECK FOR FORTRAN FPS ERROR FLAG
:BRANCH_IF ERROR FLAG SET

:STORE FLOATING POINT STATUS

s CHECK FPS

s BRANCH_IF OK

:SAVE_FPU ANSKER

:FPS_ERROR

: SKIP COMPARE

;WARIT FOR FPU TO FINISH

:CHECK THE FLORTING POINT STATUS
:BRANCH_IF COK

:FPS_ERROR

:SKIP TO END

;CHECK THE FLORTING EXCEPTION CODES
'BRANCH IF OK

e p———— P - |




FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:21 PAGE 13
TEST SECTION

HLT+377 :FEC 1S WRONG
BR ENDI1 :SKIP TO END
177354 177360 MP PC, SFPC CK F TING PC
SE? 377 §S?1 E:Eﬁﬁ”nggg SS IN FPC
4
Bk 7 enpy SRIP TG END
TST1: CMPF  AC2,  AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWER
:COPY FLOATING CONDITION CODES
BEQ END1 : ANSWERS CHECK
:COMPENSATE FOR FORTRAN Innccunncxss
177306 §TF nca ANSI  :SAVE FPU ANSWER
000001 177302 sue ANS1+2 ;DECREMENT FPU ANSWER
177274 SBC n 51
177270 CMPF  ANSI, AC3 : CHECK ANSWERS AGAIN
CFCC :COPY FLOATING CONDITION CODES
BEQ END1 :BRANCH IF OK
177260 STF AC2,  ANS1  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
177272 ENDl: CLR FPS :CLR FPU FPS BUFFER
SCOPE
*i¥'H'*l-i***i**************ll****i*i*!*l***i***i*i**!*******i!!*l* TRERER
: TEST 2: EXERCISE ADDD (ADD DOUBLE PRECISION)
, ALL INTERUPTS ON
ROUNDING MODE
*l**iii******i**i**i*!**i'H'!*i**!******!*******i*iii!**i!!*****i!li**il
007600 177270 MOV 8007600,8FPS  ;SET IE BITS IN FORTRAN ANSWER
177266 CLR $FEC :CLR FORTRAN FEC
177284 CLR §FPC :CLR FORTRAN FPC
177246 CLR FPS :CLR FPU FPS BUFFER
177244 CLR FEC :CLR FPU FEC BUFFER
177242 CLR FPC :CLR FPU FPC BUFFER
006534 ISR PC, RANDM4 ;GET RANDOM INPUT DATA
005434 ISR R4, $POLSH ENTER POLISH MODE
$P.4A :PUSH 4 WORDS ON STACK (LONUM)
$P. 4B sPUSH 4 WORDS ON STACK (HINUM)
$ADD :ADDRESS OF FORTRAN ADD
§TST :DETERMINE THE CONDITION CODES
$POPYX :POP 4 WORDS AND EXIT POLISH MODE
177216 MOV §FPS, RO <DISPLAY FLORTING POINT STATUS
340200 LDFPS  #040200 :LOAD FPS, INTERUPT DISABLE AND FD
177140 LDD LONUM, ACO :LOAD ACO'WITH A RANDOM NUMBER
177144 LDD HINUM, ACl :LOAD ACL WITH A RANDOM NUMBER
177180 LD ANS2, AC3 :LOAD AC3 WITH THE SUM
007600 LOFPS 8007600 :TURN INTERUPTS ON
J0i6E% D102e0 MOV .46, LAD ‘RESET LOOP ADDRESS
: FEREFEFF R PR R R R R R PR R R AR R LR R R R R R R R R R RS R R R R R R E R E R LR R IR R EREIE 2222
LD ACO,  AC2 :LOAD ACO INTO AC2

RETZ2: ROCD RC1, RC2 ;ADD ACL BY AC2

S —




— - - —~ gres owElk FOR FORTRAN FPS ERE0E L,
S T - = g 982 9”“*‘ £ ;‘PC‘,.. 2 §§.. :
mRE AER. il e N 1T B CK f@“
0iti8 ke €5 Tete aamcu xr 8
ssislg 1Tuger  I7TIC Ehte alI.  ansg gn enw SNSwE
SSiTIE  LOWEC) m el 0
5512l 1334%5 35 ENC2 95 7
XiTee 17 £RRZ:  (FCC WALT FOR FBU 0 FINIS-

SCITEN Q2ETET ITTIIE ITTLik inP FPS,  SFPS  CHECK THE F ~-f'w, BTNt zTatls
173 0814C2 €3 +E :BRANCH I
J0LT3N 108377 L7377 FPC ERROQ
173 00Ns: % ENO2 :SKIP TG END
201740 2267ET 17TIO0 1TTIOe Mo FEC,SFES :CHECK THE FLORTING EXCEFTION 130ES
CCi79E 001402 BEG ___ .+€ :BRANCH IF OK
o017s8 104377 L T+377 :FEC IS WRONG
201782 000433 := END2 :SKIP T0 END
001754 026767 17708k 17TO07E ! FPC, $FPL s CHECK n.omnc PC
201762 001402 BEQ O F :BRANCH IF_OK
001764 104377 &33?7 onc SS IN FPC
001766 25 END2 {SKIP T
00177C 173702 TST2:  CMPD AC2,  AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWES
001772 170000 rec :COPY FLOATING CONDITION COCES
001774 001422 BEQ END2 : ANSWERS CHECK
- COMPENSATE FOR FORTRAN INRCCURACIES.
001776 174267 177020 ) ACe, — ANSL iSAVE FPU ANSHER
002002 162767 0000CI 177020 SuB ANS1+e :DECREMENT FPU ANSWER
002010 0QSeb? 177012 SBC ANb1 4
% &7 177 58¢ ANS1+2
7 176778 8¢ ANS ]
002024 173767 176772 CMPD  ANSI, AC3  .;CHECK ANSWERS AGAIN
002030 6070000 CFC : COPY n.ommc CONDITION CODES
002032 001503 8EQ END2 :BRANCH IF OK
002034 174267 176762 3 AC2,  ANS!  ;SAVE FPU ANSWER
002040 104000 HLY :FPU AND FORTRAN DISAGREE
202042 07 178774 END2: (LR FPS :CLR FPU FPS BUFFER
02206 108400 SCOPE
(REERRRRERERERRL AR PR RE RN R RN R REER R R R R R PR R RN R R RRRRERRRLERRE 22222
:TEST 3: EXERCISE ADOF cnoo FLORTING)
: OVERFLOW AND UNDERFLOW INTERUPTS OFF.
: nouvowc MODE
EFE 2R L R RN R R R R AR RN RN AR R AR IR R IR RRERRERE PR R RER BRI FRR R IR R IR 2R
002080 012767 0OOM400 178772 MOV #004400,8FPS  ;SET IE BITS IN FORTRAN ANSK
002056 (£0S067 176770 CLR $FEC :CLR FORTRAN FEC
002062 00SCE7 176786 CLR §FPC :CLR FORTRAN FPC
0tk 005067 178780 cL £PS :CLR FPU FPS BUFFER
002072 DOSDE7 17E746 CLR FEC :CLR FPU FEC BUFFER
2076 00S0E7 176744 CLR FEC :CLR FPU FPC BUFFER
:::.da 074787 0CELOC TSR FC, RANOM2  :GET RANDOM “pnv ORTA
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032180
002154

SCz272

I‘DVFPS'D

04467

s
B8133¢
016700

17
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TEST SECTION

205138

176850
176844

176814

000CCe

17566

000001
176554
176580
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176882
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176E4¢
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MRCY1l 27(732) 17-SEP-76 0%:31 PAGE IS

RY, $POLSH ;ENTER POLISH MODE
Pug g: grgsx (LONUM)
TACK (HINUM)
TERH
BSP u'.faosﬁ %L%S“moe
$FPS, RO oxsanv rLoanNc POINT STATUS
2040000 . FPS, INTERUPT DISABLE
LONUM, ACO ACO'WITH A RANDOM NUMBER
HINUM, ACl Loao AC1 WITH A annoon NUMBER
s, AC3 :LORD ac= WITH THE S
8004400 :TURN INTERUPTS ON EXCEP’ OVERFLOW ANC UNCESF_luW
.46, LAD :RESET LOOP ADDRESS

RERR R R R R R R R R R R R R R R R R R AR R AR RN R PR R AR RERERRR IR AR RRER AR IR IRRR2500 200002

LDF
RET3: RDOF

ACl.
STFPS  FPS
CMP FPS
BEQ  TST3
STF RCZ,
HLT+1
BR END3

75T3: BIT 82
ENE END3
CMPF  ACe.
CFCC
BEQ END3
- COMPENSATE FOR
&7F ACE,
SUB 8!
€aC ANS 1
CMPF  ANSI,
CFCC
BEQ END3
STF Ace,
HLT

END3: CLR FPS
SCOPE

RC2 ;LORD RCO_INTO AC2
C ACI RC

aC2  ;AD BY A2
srons rLonrxnc POINT STATUS
gree  iZHECK FPS
- :BRANCH IF 0K
ANS | snvs FPU_ANSWER

FPS_ERROR
SKIP COMPRRE
§FPS ;CHECK FOR OVERFLOW
:BRANCH_IF OVERFLOMW

RC3 :COMPARE FPU ANSWER TC FORTRAN ANSWKER
:COPY FLORTING CONDITION CODES
: ANSWE RS

HECK
FORTRAN INACCURACIES.
ANS!  ;SAVE 7PU_ANSWER
ANS1+2 ;DECREMENT FPU ANSWER

AC3  iCHECK ANSWERS RGRIN
:COPY FLOATING CONDITION CODES
:BRANCH_IF OK

ANSI  iSAVE FPU ANSHWE
BRI AND FORTRAN DISAGREE

:CLR FPU FPS BUFFER

CREERE SRS RE RSN R R SRR AR RN RS R R R R E AR R AR AR IR R R R R IR ERRRR PR S
EXERCISE RDDD (RDD DOUBLE PRECISION)

s TEST 4:

QVERFLOW AND UNDERFLOW INTERUFTS COFF
ROUNDING MCDE

iiiifififiiiiilliiiliiiililliilililillilliiii!!iiliiliitiii!i”#f’”00*

MOV
CLR
CLR
CLR
CLR
CLR

8004600, SFPS
SFEC

;SET IE BITS IN FORTRAN ANSKER
:CLR FORTRAN FEC

:CLR FORTRAN FPC

:CLR FPU FPS BUFFER

:CLR FPU FEC BUFFER

:CLR FPU FPC BUFFER

(]

- — -

e



MRINDEC-11-DCFPS-D
OCFPSC.PLL

002324
002330
00233

002504
002506
QCeci0
ﬂﬁalq

CCzSle
o02see

gCeseH
S

004767
00NNGT

DIE“B?

172600
172201
170267
026787
001404
174267

104001
000391
032767
001025
173702

170000
001422

174267
162767

104000

005087
105400

D02

FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:3]1 PAGE &
TEST SECTION
006014 JSR PC, RANDMY ;GET RANDOM xnpur DATA
008714 ggﬂ”“ RY. §POLSH ENTER POLISH MODE e
£ LB 4 M08 B0 S L
$A0D nooness
§TST oercanx THE cono TION CODES
§POPYX :POP 4 AND EXIT POLISH MOCE
176476 MOV $FPS, RO :DISPLAY FL TéNG POINT STATUS
040200 LOFPS  s040200 Lono FPS, INTERUPT DISABLE ANC FC
176420 LOD LONUM, RCO :LOAD ACO'WITH A RANDOM NUMSER
176424 LDD HINUM, ACl :LOAD AC1 WITH A RANDOM NUMBER
176440 LDD AaNS2, ' RAC3 :LOAD AC3 WITH THE SUM
004600 | LOFPS 8004600 : TURN INTERUPTS ON, EXCEPT OVER AND LNDESFL
002404 007540 MOV 8.4, LAD RESET LOOP ADDRESS
s P22 2 L2222 PRI RP2LFRRERPPILLPPEPSLLPLPIEIEFRLPL 6423848540335 4348580 444
LDD °C,  AC2 :LOAD ACO INTO AC2
RET4: ADDD  ACl.  AC2 ‘A0D AC1 BY AC2
1764286 _ STFPS  FPS :STORE FLOATING POINT STATUS
178822 1TE42% CMP FPS §FPS  :CHECK FPS
BEG TSTY :BRANCH IF OK
178372 azg 1 AC2, ANS!  :SAVE FPU ANSWER
+
BR ENDY -SK?P COMPARE
000002 176406 TST:  BIT 82 §FPS  :CHECK FOR OVERFLOW
SNE ENDY :BRANCH IF OVERFLOW
CMPD  AC2,  AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEG END4 - ANSWERS CHECK
- COMPENSATE FOR FORTRAN INACCURACIES.
665344 : 470 AC2,  ANSI  ;SAVE FPU ANSWER
0071 178344 SuB 8] ANS1+6 :DECREMENT FPU ANSWER
176 23¢ S8C ANS 144
176330 S8C ANS1+2
17632z Se¢ ANS1
17621E CMPD  ANSI, AC3 :CHECK ANSWERS AGAIN e
CFCC : COPY rLonTxnc CONCITION CGDES
8EQ ENDY :BRANCH IF OK
176306 344 AC2,  ANSL  ;SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
178320 END4: CLR FPS :CLR FPU FPS BUFFER

(R RE IR AR R AR R R R R R R AR RN AR AR AR RN R R R R AR R R R R IR R RRARIRR 2222002024
:TEST S EXERCISE ADDF (RDD FLORTING)

$ ALL INTERUPTS ON

: TRUNCRTE MODE
fi4{’!09llli!iiif!i!lillifiililllf’Iilili!ii!liii*ii’f’!’tiiii’!i!.fif!

”O?HHQ 178316 MOV 8007440, §FPS :SET 1E BITS IN FORTRAN ANSUER
214 CLR $FEC :CLR FORTRAN FEC
r,ZIE CLR $FPC :CLR FORTRAN FPRC

-

)

—— e



MRINOEC-11-DCFPS-D

00FPSD.FLL

C0z2Sue
002546

Rpsaet
002562

002570
302872
832574
002876

002740

2Ce2742
CC2744
202746

,02750

0C27ss
333752
002766

170127
012787

17260C
172201

104001
000455

170000
026757

”"02
104377
COC446

026767
001402
1804377

4 " 000440

02e787
001402
104377
000432

173702
470000
001427

174267
Cee767
00SEe?

173787

02

FLORTING POINT ADD AND SUBTRACT EXERCISER MACYL1l 27(732) 17-SEP-76 09:31 PAGE 17
TEST SECTION
176274 CLR FPS :CLR FPU FPS BUFFER
176272 CLR FEE :CLR FPU r c aurFEn
AgBRLS i i RANOM2 &? RARoOM . TREUT BaTa
004M62 JSR RY, $POLSH ENTER POLISH MODE
§P. 2R 5 Egsgs ON STACK (LONUM)
§P. 28 PUSH STACK (HINUM)
$A0R noonsﬂ§ F FOR Rﬂﬂ n?o
§7ST :DETERMINE THE CONDITION CODES
§POP2X P 2 WORDS nuo EXIT POLISH MODE
76244 MOV §FPS, RO ;DISPLAY_FLOATING POINT STATUS
64350& LOFPS  s040000 5no FPS, xuvé 6
176166 LDF LONUM, ACC :LOAD ACC WITH A nnuoon NUNBER
176172 LDF HINUM, ACl :L0AD AC1 WITH A RANDOM NUMBER
176206 LOF ANS2,  RC3 :LOAD AC3 WITH THE SUM
e LOFPS 8007940 : TURN INTERUPTS ON
002636 00730t MOV $.+6, LAD RESET LOOP ADDRESS
: 1223222222222 2222222322232 I RSS2
LOF ACO,  RC2 ;LORD ACO_INTQ AC2
RETS: ADDF  AC! AC2 :ADD ACL BY AC2
176202 167 $FPS cnscx ron FORTRAN FPS snp~= FLAG
E BMI ERRS RROR FLAG S
176168 STFPS  FPS srons rLon ING chwr 3 ar;s
176162 1T&1ED CMp FPS §FPS  :CHECK
BEG T:TS annucu xr 0K
176132 STF AC2, ANS! :SAVE FPU ANSWER
HLT#+1 :FPS ERROR
a8 ENDS :SKIP COMPARE
ERRS:  (FCC :WAIT FOR FPU TO FINISH
178140 178144 CMP FPS,  §FPS  :CHECK THE FLORTING POINT STATUS
BEQ +E anncn IF 0K
HLT+377 FPS ERROR 2
BR ENDS sxxp T0 END
176126 178132 CMP FEC,SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ .+E :BRANCH IF OK
HLT+377 - ‘FEC IS WRONG
BR ENDS :SKIP TO END
178114 178120 cHe rpc §FPC : CHECK FLOﬂTINu PC
BEQ TeT7E 'BRANCH IF
HLT+377 : WRONG nocnsss IN FPC
ER ENDS :SKIP TO END
TSTS:  CMPE AC2,  AC3 T ;COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ ENDS : ANSWERS CHECK
’OMPENSQTE FOR ron'nnn tNARCCURACIES.
178048 33 n ANS! :SAVE FPU ANSWER
000001 178042 ADD ANS1+2 :INCREMENT FPU ANSKER
176034 ACC enéx |
176030 CMPF ENS1,  AC2 :CHECK ANSWERS AGAIN
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$-11-DCFPS-D

Fll
Q02772
00277
00277
0033?3
333014
003016

Sea |

gC3028
20303e

£03200
dlokcrier]

o -
-t

170000
00iNlY
162767

00SE67
153630
001403

164360

005087
109400

012767
0CS067

Cig?7 E?

172600
172201
005787
100412
170287

170000

o -

r=g T'N% POINT ADD AND SUBTRACT EXERCISER MACYLl 27(732) 17-SiP-7& 09:3!
TEST SECTION
CFOC : COPY FLORTING CONDITION CODES
E BEQ ENDS ‘BRANCH IF 0K
000002 176020 SUB 82 ANS142 DECREHENT FPU ANSWER
176012 SBC_ ANS!
17600€ CMPF ANS1, RC3 : CHECK nga RS AGAIN
CFCC :COPY FLOATING CONDITION CODES
e BEQ EMDS ennncn xr ox
175776 STF ACZ.  ANS!  :SAVE FPU.ANSWER
HLT :FPU nnn ron RAN DISAGREE
178010 ENDS:  CLR FFS ;CLR FPU FPS BUFFER
SCOPE
(EER R PR R R R R R RN R R R RN R R R R R R AR R R R R R R R R R ER IR E R SRS R 2424234235845
:rssr & EXERCISE nooo (noo DOUBLE PRECISION)
: TkUNCﬁT: HODE
R 2222222222 s 2222222223222 222222 2222223222222 22222 L 2
007640 178006 MOV ¥C07640,8FPS  ;SET IE BITS IN FORTRAN ANSWER
176004 CLR $FEC CLR FORTRAN FEC
176002 CLR §FBC :CLR FORTRAN FPC
175764 {LR FPS :CLR FPU FPS BUFFER
175762 (LR FEC :CLR FPU FEC surrua
175760 CLR FPC :CLR FPU FPC BUFFER
005252 ISR PC. RANDM4 :GET RANDOM INPUT DATA
004152 7SR RY. §POLSH :ENTER POLISH MODE
$P. 4R :PUSH 4 WORDS ON STACK (LONUM)
§P. 4B :PUSH 4 WORDS ON STACK (HINUM)
$A0D :ADDRESS OF FORTRAN ADD
§7S7 :DETERMINE THE CONDITION CODES
$POPYX :POP 4 WORDS AND EXIT POLISH MCCE
175734 MOV §FPS, RO :DISPLAY FLORTING POINT STATUS
04020¢C LOFPS 040200 :LORD FPS, INTERUPT DISRBLE AND F
175656 LOD LONUM, ACO :LOAD ACO'WITH A RANDOM NUMBER
175662 LDD HINOM| RC1 : LORD ncx WITH A RANDOM NUMBER
17867E LOD ANS2, ' RAC3 :L0AD AC3 WITH THE SUM
007&40 LDFPS 8007640 ; TURN_INTERUPTS ON
00314E 00E77E MOV $.+6, LAD :RESET LOOP ADDRESS
(R FERE R RS R R SRR R R R R E R AR R AR AR AR R R RS RERRRRERRRRRRRC 2222222222040
LDD ncu RC2 :LORD ACO INTO ARCZ
RETE:  ADOD ac2 :ADD ACI BY AC2
175872 ST srpé :CHECK FOR FORTRAN FPS ERROR FLAG
BMI ERRE :BRANCH IF ERROR FLAG SET
175E5¢ STFPS  FPS :STORE FLOATING PCINT STATLS
173682  17%es CMP FPS §FPS  :CHECK FPS
BEQ 75T :BRANCH IF OK
178822 §TD A2,  ANS!  :SAVE FPU ANSWER
HLT+1 :FPS ERROR
Bk ENDB 'SkIP TO END
ERRE:  CFCC :WAIT FOR FPU TO FINISH

PAGE B



20334t
0033s0
003354

00335E
003382

o334

026767
001402
104377
000456

767
001402
104377
000450

026787
001402
104377
000442

173702
170000
001437

174267

005067
10840C

01g7e7
00SCe?
00s0e7
00S067
CCSCe?

i7Skle

175804

175536
000001
175530
175522
175514
175510

CC0002
175478
175470
178462
17545E

17544¢

175460

004440
175454
17848z
1788234
1758432

75430

Q4EES
003ek2e

602

?8§NT ADD AND SUBTRACT EXERCISER MACYL]l 27(732) 17-SEP-7& 09:3] PAGE 13
175834 CMP FPS,  §FPS gneca THE FLOATING POINT STATUS
BEQ .46 RA
HLT+377 ? ERROR
BR END& P TO END
175822 CMP FEC,$FEC ;CHECK THE FLORTING EXCEPTION CODES
BEQ .46 :BRANCH IF OK
HLT+377 :FEC IS WRONG
BR ENDG :SKIP TO END
175810 CMP FPC, SFPC :CHECK FLOATING PC
BEQ 1574 :BRANCH IF 0K
HLT+377 :WRONG ADDRESS IN FPC
BR END& :SKIP TO END
TSTe: CMPD  AC2,  AC3 ;COMPARE FPU ANSWER TC FORTRAN ANSKES
CFCC :COPY FLOATING CONDITION COCES
BEQ ENDG : ANSWERS CHECK
:COMPENSATE FOR FORTRAN INACCURACIES.
§10 nce ANS ] :SAVE FPU ANSWER
175536 ADD E¥Gi+t :INCREMENT FPU ANSWER
ADC nn§1+q
ADC ANS]+2
ADC ANS1
CMPD  ANSI, AC3 : CHECK ANSWERS AGRIN "
CFCC :COPY FLOATING CONDITION COCES
BEG ENDE :BRANCH IF OK
175204 SUB 82 ANS1+6 :DECREMENT FPU ANSWER
SBC ANE 1 +4
S8C ANS1+2
58¢ ANS1
CMPD  ANSI, AC3 : CHECK ANSWERS AGARIN
CFCC :COPY FLOATING CONDITION CODES
BEG ENDE :BRANCH IF 0K
7D AC2.,  ANS1  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
ENDB: (LR FPS :CLR FPU FPS BUFFER
SCOPE

(EEREERER PR R R R R R RERRREE PR RN PR TR R R RN R R R R R AR R AR R R RN RE R R BRI P2 2222222

'EST 73

EXERCISE RDDF (RDD FLORTING)
OVERFLOW AND UNDERFLOW INTERUPTS OFF.
TRUNCRTE MODE

iili!fi!iifiif!ii!*iii**!iil!liiiiiilll!i!iliiiliiiiii!liiii!iifi!iQQ#Q

gez ggggqqo'srps %E; }5n§£75 }N FORTRAN ANSWER

CLR §FPC ;CLR FORTRAN FPC

CLR FPS :CLR FPU FPS BUFFER

CLR FEC :CLR FPU FEC BUFFER

CLR FPC C R FPU FPC BUFFER

JoR FC. RANDM2 ;GET RANDOM INPUT DATA

JoR R4, §PCLEM ENTER POLISH MODE

§P. 2R :PUSH 2 WORDS ON STACK LI



HO2

MAINDEC-11-DCFPS-D FLOATING PQINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-786 09:3! PAGE 20
DCFPSD.PIL TEST SECTION
003430 007304 $P. 2B :PUSH 2 WORDS ON STACK (HINUM)
603432 0000006 $ADR :ADDRESS OF FORTRAN ADD
03434 " gsa gvsr osrcan THE COND TION CODES
303438 007 POP2X ‘POP 2 AND EXIT POLISH MODE
003440 016700 175404 MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
003444 170127 (040000 LOFPS  s04Ch00 :LORD FPS, INTERUPT DISRBLE
003450 172467 175326 LOF LONUM, ACO :LORD ACO'WITH A RANDOM NUMBER
003484 172567 175332 LDF HINUM, ACl :LOAD ACL WITH A RANDOM NUMBER
003460 172767 1?5345 LDF ANS2,  AC3 :LOAD AC3 WITH THE SUM
003464 170127 004440 LDEPS  #004440 : TURN INTERUPTS ON, EXCEPT OVERFLOW AND UNDESF_lw
003470 012767 003476 006446 MOV $.+6, LAD RESET LOOP ADDRESS
g FEFEFEE R R R R IR LR R R R R AR F R PR PR R R R R R R R B LRI R 2223222423339 5 4224
003476 172800 LDF ACO,  AC2 :LOAD ACO INTO AC2
003500 172201 RET7: ADDF  ACL,  AC2 :ADD AC! BY AC2
003502 170267 175334 STFPS  FPS’ :STORE FLOATING POINT STATUS
003506 026767 175330 1752334 CHP FPS §FPS  :CHECK FPS
003514 001404 BEQ 1577 :BRANCH IF OK
003516 174267 175300 STF AC2,  ANSI snvs FPU ANSWER
003522 104001 HLT+] :FPS ERROR
003524 000436 BR END7 :SKIP COMPARE
003526 032767 000002 175314 TST7:  BIT 82 §FPS  ;CHECK FOR OVERFLOW
003534 001032 BNE  ENIV :BRANCH IF OVERFLOM
003536 173702 CMPF AC2,  AC3 cmmmmwmmmmw
003540 170000 CFCC :COPY FLOATING CONDITION CODES
003S42 001427 BEQ END? : ANSWERS CHECK
. COMPENSATE FOR FORTRAN INACCURACIES.
003544 174267 175252 §7F me ANS! :SAVE FPU ANSWER
003550 062767 000001 17524¢ ADD 8] ANS1+2 :INCREMENT FPU ANSWER
003556 00SS67 17524C ADC ANS 1
003Ske 173767 178234 CMFF ANS1, AC3 :CHECK ANSWERS AGAIN
003566 170000 CFCC :COPY FLOATING CONDITION COCES
003570 001414 BEG END? :BRANCH IF OK
003572 162767 000002 175224 SUB 82 ANS1+2 :DECREMENT FPU ANSWER
003600 00Se6? 175216 Sec ANS !
003604 173767 175212 CMPF ANS1, AC3 :CHECK ANSWERS AGAIN
003610 170000 CFC cmvnmnmcmmnmrm&
003612 001403 ) BEQ END? BRANCH IF 0
003614 174267 175202 STF AC2,  ANS1  :SAVE FPU nusus
003620 104000 HLT :FPU AND FORTRAN DISAGREE
0g3e22 0QSOE7 175214 END7:  CLR FPS :CLR FPU FPS BUFFER
723828 109€00 SCOPE
(R E R R R R R R R IR AR R R R R R R RN R R R R R R RN R R R R R R R R R R R R R R R R R R R R F 222222222
:TEST 10: EXERCISE ADDD (ADD DOUBLE PRECISION)

: OVERFLOW RANC UNDERFLOW INTERUPTS OFF

TRUNCATE MODE
CEREEA SRR R RS AR R R AR R R R R AR IR IR R R AR AR R R AR A4 402

gc3t30 Cle7e7 O0OQu4e40 175212 MOV s0C4640, SFPS :SET IE BITS IN FORTRAN ANSKER
DZ3E3€ 0O0S0E7 175210 CLR $FEC :CLR FCRTRAN FEC
J0ze42 00S0e7 175206 CLR §FPC :CLR FORTRAN FPC



MRINDEC-11-DCFPS-D

OCFPSD.PLI

033ess

003656

0
003672

003702
003704

004076
004100
004104

004108
204112

S

767

012767

172600

174267
104001
000446

032767
001042
173702
170000
001437

174267

174267
104000

00c087
104400

FLORTING POINT ADD AND SUBTRACT EXERCISER

TEST SECTION

175170
175166
175164

LiEE:

175140
040200
175062
175066
175102
004640
003742

175070
175064

175034

000002

174760

000002
174746
174740
174732
174726

174716

174730

00ec0e

175070

175080

1758006

174754

R EER R R R R R R R R AR R R AR R R R R R LR R R R RREREERERE R R R R R ER AR R RERR2225 224

RET10:

TSTi0:

CLR
CLR
CLR

I5F

LDD A0,  AC2 :LOAD ACO INTO AC2

ADDD  ACI.  AC2 :ADD ACI BY AC2

STFPS  FPS srons FLOQTING POINT STATUS
CMP FPS §FPS  :CHECK FPS

BEGQ 15710 :BRANCH IF 0K

STD AC2,  ANSI snvz FPU ANSWER

HLT+] :FPS_ERROR

BR END1O :SKIP COMPARE

BIT 82 §FPS  ;CHECK FOR OVERFLOW

BNE END10 :BRANCH IF OVERFLOW

CWPD  ACZ,  AC3 :COMPARE FPU ANSWER TQ FORTRAN ANSWES
CFCC :COPY FLOATING CONDITION CODES
BEG END : ANSWERS CHECK

-COMPENSATE FOR FORTRAN INACCURACIES.

81D AC2,  ANSI  ;SAVE FPU ANSWER

ADD 8] ANS1+6 INCREHENT FPU ANSWER

ADC ANS1+4

ADC ANS]+2

ADC ANS1

CMPD  ANSI, AC3 :CHECK ANSWERS A

¢rec :COPY FLOATING conoxrzon CODES
BEQ END10 :BRANCH IF OK

SUB T ANS1+& :DECREMENT FPU ANSWER

SBC ANS1+y

SBC ANS]+2

SBC ANS1

CMPC  ANSI, AC3 HECK ANS RS n AIN ETH
CFCC OPY FLOAT ONDITION CODES
2EQ ENDLO annncn IF ox

STD AC2,  ANS!  :SAVE FPU ANSWER

HLT :FPU AND FORTRAN DISAGREE

CLR FPS :CLR FPU FPS BUFFER

102

MRCYLl 27(732) 17-SEP-7¢& 09:3!
FPS :CLR FPU FPS BUFFER
FEC :CLR FPU FEC BUFFER
EEC RANOMY iCLR FPU FC aur;sg“Ta
RY. $POLSH Eﬁren su":g
H Y uoaos ON STACK (LONUM)
USH 4 WORDS ON STACK (HINUM)
DETESH?N8F7H2RCONDI$?gN CODES
:POP 4 WORDS AND EXIT POLISH MODE
§FPS, RO :DISPLAY FLOATING POINT STATUS
8040200 Logg rpg NTERUPT DISABLE AND FJ
LONUM., RACO TH A RANDOM NUMBER
HINUM, ACl :LOAD ARC1 uzm A RANDOM NUMBER
ANS2, ' AC3 :LOAD AC2 WITH THE SUM
$004840 : TURN INTERUPTS ON, EXCEPT OVER AND UNDERFL_
8.+6, LAD ‘RESET LOOP ADDRESS

PAGE 2!



MAINDEC-11-DCFPS-D

- DCFPSD.P

il

004320

004322
004324
004332
004334
004336

004340
004346
004353

116767

O0CH44

170000
026767
001402
104377
0C0425

C2e7e7
001402
1084377

FLOATING POINT ADD AND SUBTRACT EXERCISER MACYLl 27(732) 17-SEP-76 09:31 PAGE 22
TEST SECTION
T ERERER R R R R R R R R R AR RN R RN R R R R R R R R R R LR RN R R PR AR RN BRI 2222245
 TEST 11: EXERCISE suar §§Hetnncr FLORTING)
: ROtNDING MODE
*iH»!liill!ll!'l!l!!!l!!!li!l!!ill!llllllil!!ll!l!ll!ll!!!!l!li!liififi#
005732 005724 MOVB  SMINUS, SSIGN+1 :PUT "=" SIGN IN TYPE-OUT ROUTINE
0000006 003510 MOV #SSBR, .ERR1  ;SELECT PROPER FORTRAN ROUTINES
000000G 003536 MOV #8580 ERR 3 EE OPER FORTRAN ROUTINES
0000006 003642 MOV #$58R. .ERR ELECT PRCPER FORTRAN ROUTINES
000000G 003660 MOV #8580 .ERRY  :SELECT PROPER FORTRAN ROUTINES
007400 174670 MOV 80G7400,8FPS  :SET IE BITS IN FORTRAN ANSMWER
174666 CLR $FEC ,CLR FORTRAN FEC
174664 CLR §FPC :CLR FORTRAN FPC
174646 CLR FPS :CLR FPJ FPS BUFFER
174644 CLR FEC :CLR FPU FEC BUFFER
174642 CLR FPC :CLR FPU FPC BUFFER
003776 ISR PC, RANDM2 :GET RANDOM INPUT DATA
003034 ISR RY. SPOLSH :ENTER POLISH MODE
$P.2A PUSH 2 WORDS ON STACK (LONUM)
$P.2B :PUSH 2 WORDS ON STACK (HINUM)
§SBR :ADDRESS OF FORTRAN SUBTRACT
§7ST :DETERMINE THE CONDITION CODES
§POP2X :POP 2 WORDS AND EXIT POLISH MODE
174616 MOV §FPS, RO oxsanv FLOATING POINT STATUS
040000 LOFPS  #040000 rpg NTERUPT DISABLE
174540 LOF LONUM, ACO Lon TH A RANDOM NUMBER
174544 LDF HINUM, ACI Lono ACl uxrn A RANDOM NUMBER
174560 LOF ANS2, AC3 :LOAD AC3 WITH THE SUM
007400 LDFPS 0007400 TURN INTERUPTS ON
004264 00S660 MOV $.+46, LAD RESET LOOP ADDRESS
(RRRE R R R R R R R R R R R R R R R R R R F AR R R R R R R R R R R R LR RRRERE RS2 4344
LDF ACO,  AC2 :LOAD ACO INTO AC2
RET1l1: SUBF  ACl.  AC2 :SUBTRACT AC1 8Y AC2
174554 ST $FPS :CHECK FOR FO annn FPS ERROR FLAG
BMI ERR11 *BRANCH IF ERROR FLAG SET
174540 STFPS  FPS :STORE FLOATING POINT ETATUS
174534 174540 CMP FPS $FPS  :CHECK FPS
BEQ 15711 :BRANCH IF OK
174504 STF nca ANS!  :SAVE FPU ANSWER
HLT+1 :FPS ERROR
BR END11 :SKIP COMPARE
ERR11: CFCC sWAIT FOR FPU TO FINISH
174512 174518 CMP FPS,  SFPS  :CHECK THE FLOATING POINT STATUS
BEQ . +b :BRANCH IF OK
HLT+377 ‘FPS ERROR
BR END11 :SKIP TO END
174500 174504 CMP FEC,SFEC :CHECK THE FLOATING EXCEPTION ODES
BEG 46 :BRANCH IF OK
HLT+377 FEC IS WRONG

e e — ——— i ———— ] ————— . — . To— _— —— - -



004354

854365

004366

004370
004372
004374

004376
004402
004410
004414
004420
004422

004424
004430

004432
004436

004440
004446
004452

004456
004462
004466
004472
004476
004502
004504

004506
004510
go4sle2

QO4S14
004520
4524
004530
004534
4540
O4544

T
Q4SEY
004556

012767

FLOATING POINT ADD AND SUBTRACT EXERCISER
TEST SECTION

174466 174472

174420
000001
174406
174402

174372

174404

007600
174400
174376
174360
174356
174354
003646
002546

174330
040200
174252
174256
174272

o0uet2

174ckE

174414

174402

00s372

B U S N S ——
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; SKIP TO END

CHECK F ORTING PC
H_IF

SS IN FPC
'SKIP TO END

; COMPARE FPU ANSWER TO FORTRAN ANSWER
COPY EgOﬂTING CONDITION CODES

NQC EN
SRVE FPU_ANSWER
: DECREMENT FPU ANSKER

; CHECK _ANSWERS RGAIN

:COPY FLOATING CONDITION ¢
;BRANCH_IF OK

:SAVE FPU_ANSWER

:FPU AND FORTRAN DISAGREE

;CLR FPU FPS BUFFER

. pigme

COES

REERFRE R R R R R R R R R F R R R R R R R R R R R R R R R R R R R E R R R R PR AR 224

i ENDII
SQP FPleFPC
HL?+377
BR ENDIL

TST11: CMPF nca, AC3
CFCL

$0HPENSRT5 FOR FOEIRRM

SuB 8l RANS1+2
SBC ANS 1
CMPF  ANSI!, AC3
CFCC
BEQ ENDil
STF ACz2, ANS1
HLT

ENDILl: CLR FPS
SCOPE

;TEST 12:

; ALL IN

EXERCISE SUBD (SUBTRACT DOUBLE PRECISION)
TERUPTS ON

ROUNDING MODE
e T Ty T T T T e e T T T T T T T PP PPPN

;SET IE BITS IN FORTRAN ANSWER
:CLR FORTRAN FEC

:CLR FORTRAN FPC

;CLR FPU FPS BUFFER

:CLR FPU FEC BUFFER

;CLR FPU FPC BUFFER

:GET_RANDOM INPUT DATA

;ENTER POLISH MODE

iPUSH 4 WORDS ON STACK (LONUM)
PU H 4 WORDS ON STACK (HINUM)
gDRESS OF FORTRAN SUBTRACT
;DETERMINE THE CONDITION CODES
:POP 4 WORDS AND EXIT POLISH MODE

DISPLQY FLOATING POINT STATUS
:LORD FPS, INTERUPT DISABLE AND FD
:_0AD ACO'WITH A RANDOM NUMSE
:LOAD ACI WITH A RANDOM NUMBER

:LOAD AC3 WITH THE SUM

s TURN_INTERUPTS 0

:RESET LOOP ADDRESS

(R R R R R AR AR R R AR R R R R R AR R R R R R R R R F R R AR R R R R R R R R PR R R AR R R RRRRS 2

MOV $007600, §FPS
CLR $FEC
CLR §FPC
CLR FPS
CLR FEC
CLR FPC
ISR PC, RANDMY
ISR RY. $POLSH
$P.4A
§P. 4B
§SBD
§7ST
§POPYX
MOV RO
LDFPS noqoéoo
LOD LONUN, ACO
LOD RINOM.  ACI
LOD ANSZ2,  AC3
LOFPS  #007600
MOV 8,46, LAD
LDD ACO,  AC2

RET12: SUBD  ACl Ace
ST §FPé

;LOA 9 NTO _RC2
:SUBTRACT ACL BY AC2
:CHECK FOR FORTRAN FPS ERROR FLAG

—— ———— - - ————




MRINDEC-11-DCFPS-D

DCFPSD.PIL

s
004570
B
004604
004606

O0uE12
0046%8
004622
004624

004626
004634
004640

004722
004726

004730
004734

004736
004744
004750
004754
004760
0C4764
Qc4770
Q04774

10041
19836;
026767
1427
1749267
104001
000450

170000
886?87

1402
104377
000441

026767
001402

001403
174267
104000

005067
104400

015767
005067
00S067

004767
004487

L02

FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 24
TEST SECTION

174252
174246

174216

174224

174212

174200

174132
000001
174124
174116
174110
174104

174074

174106

004400
174102
174100
174062
174060
174056
0Q32le
002250

174252

174230

174218

174204

17413¢

174104

ERRIZ:

TST12:

ENDiZ:

gng ERR12 ;BRANCH_IF ERROR FLAG SET
TFPS  FPS iSTORE FLOATING POINT STATUS

CMP FPS $FPS  :CHECK FPS

BEQ 15712 *BRANCH IF 0K

STD AC2,  ANS1  ;SAVE FPLU ANSWER

HLT+1 'FPS ERROR

BR END12 :SKIP TO END

CFCC :WAIT FOR FPU TO FINISH

CMP FPS,  SFPS3 ,buscx THE FLOATING POINT STATUS
BEQ .46 'BRANCH IF OK

HLT+37 :FPS ERROR

BR END12 :SKIP TO END

CMP FEC,SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ .46 :BRANCH IF OK

HLT+377 :FEC IS WRONG

BR END12 :SKIP T0 END

CMP FPC, $FPC :CHECK FLOATING PC

BEQ 1sti2 :BRANCH IF OK

HLT+377 : WRONG ADDRESS IN FPC

BR END12 :SKIP TO END

CMPD  AC2,  AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
8EQ END12 : ANSWERS CHECK

- COMPENSATE FOR FORTRAN INACCURACIES.

87D AC2,  ANSI :SAVE FPU ANSWER

SuB 1 ANS1+6 ;DECREMENT FPU ANSWER

SBC ANS 144

SBC ANS1+2

S8C ANS1

CMPD  ANS1, AC3 : CHECK ANSWERS AGARIN

CFCC :COPY FLOATING CONDITION CODES
BEG END12 :BRANCH IF OK

STD AC2, ANS1  :SAVE FPU ANSWER

HLT :FPU AND FORTRAN DISAGREE

CLR FPS :CLR FPU FPS BUFFER

SCOPE

JEREREREFRRERREERREERERREREERERERRERERERREREEREERRRERRERRERRRERERRERRR RS

TEST 13:

EXERCISE SUBF (SUBTRACT FLOATING)
OVERFLOW AND UNDERFLOW INTERUPTS OFF.
ROUNDING MODE

i!*!l**!!*ii**!l!*i**i***il*l*!*!**ii!iiliilfllliillilili!iiil!ii*ii!ii

MOV $004400, SFPS ;SET IE ?ITS }N FORTRAN ANSWER

CLR $FEC :CLR FORTR

CLR $FPC :CLR FORTRAN FPC

CLR FPS ;CLR FPU FPS BUFFER
CLR FEC iCLR FPU FEC BUFFER
CLR FPC ;CLR FPU FPC BUFFER
JSR PC, RANDM2 :GET RANDOM INPUT DATA
JSR RY, $POLSH ;ENTER POLISH MODE

- . .- —




DOS144
005150

00s15e
005156

00s1e0
005166
Qosi7e
00S176
00Se02
005206
00cz212

170127
012767

172600

00S067
104400

012767
005067

MO2

MACY11l 27(732)

FLOATING POINT ADD AND SUBTRACT EXERCISER
TEST SECTION

173762
173756

1737¢2¢

oooco2

173700
000001
173666
173662

173652

173bbM

004600
173660
1736586
173640
173636
173634
00312k

- - - ——

17-SEP-76 09:31 PAGE 25

$P.2R ;PUSH 2 WORDS ON STACK (LONUM)
$P.2B usu E uoaogogu srncx (HINUM)
§SBR TRAN rnnc
§7ST CODES
$POP2X uoaos nuo EXIT POLISH MODE
MOV §FPS, RO DISPLRY FLORTING POIMT STATUS
LOFPS 040000 Lono FPS, INTERUPT DISRBLE
LDF LONUM, RCO ACO WITH A RANDOM NUMBER
LOF HINUM, ACl n ACl WITH A RANDOM NUMBER
LDF ANS2, AC3 ono AC3 WITH THE SUM
LOFPS  #004%00 runn INTERUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
005074 MOV £.+6, LAD RESET LOOP ADDRESS
2 R E R R R R PR E R R PSR P B LR AR P L L PR R A B R PR R NS B RS RS FF AP F LS F PRI FLFFFR4FF 4+ ¥
LDF ACO,  AC2 ;LOAD ACO INTO AC2
RET13: SUBF  ACl,  ACe :SUBTRACT ACl BY AC2
STFPS  FPS' :STORE FLORTING POINT STATUS
173762 CHP FPS §FPS  :CHECK FPS
BEQ 15713 .1BRANCH IF OK
STF AC2,  ANSI snvs FPU ANSWER
HLT+1 S ERR
BR END13 sxxp conPnnE
173742 TST13: BIT 82 §FPS  ;CHECK FOR OVERFLOW
BNE END13 annucu xr ovsanou
CMPF  AC2,  AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC : COPY FLORTING CONDITION CODES
BEQ END13 : ANSWERS C
- COMPENSATE FOR FORTRAN tnnccunncxss
8TF AC2, ANS1 :SAVE FPU ANSWER
173674 ggg 3§é1 ANS1+2 :DECREMENT FPU ANSKER
CMPF  ANSI, AC3 :CHECK ANSWERS AGAIN
CFCC :COPY FLORTING CONDITION CODES
BEQ END13 :BRANCH IF ox
STF AC2,  ANS1  :SAVE FPU ANSWER
HLT :FPU AND ronrnnn DISAGREE
END13: CLR FPS :CLR FPU FPS BUFFER
SCOPE
***i*i**l****i****l'**i*****!*l*l*¥*l*!****i*i§***i*i*!i***!i*i**ii*ii*i
' TEST 14: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION)
, OVERFLOW AND UNDERFLOW INTERUPTS OFF
ROUNDING MODE
i****i***ii**lf******i***i**lil**i*!**iiiliiil**iiilil!!i!li!ii{li*il!{
173662 MOV $004600,3FPS  ;SET IE BITS IN FORTRAN ANSWER
CLR $FEC :CLR FORTRAN FEC
CLR $FPC :CLR FORTRAN FPC
CLR FPS :CLR FPU FPS BUFFER
CLR FEC :CLR FPU FEC BUFFER
CLR FPC :CLR FPU FPC BUFFER
ISR PC, RANDM4 ;GET RANDOM INPUT DATA

- - — =

———— ———

-
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| HQINDEC 11-DCFPS-D

. DCFPSD.PI1I
! 0052‘5
00Seee
=
005238
00Se32

005234
‘ 005240
| 00S244
| 005250
! 00SesY
: 00S2e0

00S264

00s272
005274
005276
005302

00s310
pos3ie
005316
005320

00S322
005330

00S402

0OS404
00s410

00sH412
00s420
00S424
00s430

004467
007252
007S7HG
Gt
007330
"
1?346?
172567
172767

170127
012767

172600

005067
104400

012767
00067
00s067
00s0e7

FLOATING POINT ADD AND SUBTRACT EXERCISER
TEST SECTION

002026

173610

004600
00s27e

173540
173534

173504

00000e

173456
000001
173450
173442
173434
173430

173420

173432

007440
173426
173424
173406

'NO2

— - —_
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JSR RY, §POLSH ;ENTER POLISH MODE
$P.4A PUSH 4 WORDS ON srncx (LONUM)
gp.ga USH 4 WORDS ON S ngcgn)
s?gr DE?Rﬁn?NQFTHSRCONDI ION CODES
$POPYX :POP 4 WORDS AND EXIT POLISH MODE
Eogps SFPS RO orsanv rLoarlnc Poxn;nglgrgao »
LSD L8NUH ACO ngg 3 I TH A Rnussn NUMBER
LDD HINUM, ACI :LOAD nc1 HITH A Rnnoon NUMBER
LOD ANS2, ' AC3 :LORD AC3 WITH THE SUM
LOFPS  #004600 :TURN INTERUPTS ON, EXCEPT OVER AND UNDERFLOW
004652 MOV $.+6, LAD *RESET LOOP ADDRESS
3 FEREF R F R PR E R R I R R AR RS I P R F A A P E R F A E R E R SRR R PP RS LR F 2+ L2 FFFFFF L 5554544
LDD ACO,  AC2 :LOAD ACO INTO AC2
RETI4: SUBD ACI,  AC2 :SUBTRACT ACL BY AC2
STFPS  FPS' :STORE FLOATING POINT STATUS
173540 CMP FPS §FPS  :CHECK FPS
BEQ 1571y :BRANCH IF OK
STD AC2,  ANSI ,aRVE FPU ANSWER
HLT+1 :FPS_ERROR
BR END1Y4 :SKIP COMPARE
173520 TSTi4: BIT 2 §FPS  ;CHECK FOR OVERFLOMW
BNE END1Y4 :BRANCH IF OVERFLOW
CMPD  AC2,  AC3 :COMPARE FPU ANSWER TO FORTRAN ANSKER
¢Fec :COPY FLORTING CONDITION CODES
BEQ END1Y4 : ANSWERS CHECK
- COMPENSATE FOR ronrnnn 1nnccuancxzs
_ 57D nca, ANS1  ;SAVE FPU ANSWER
173456 SUB ANS1+6 ;DECREMENT FPU ANSWER
SBC nn51+q
SBC ANS1+2
SBC ANS1
CMPD  ANSI, AC3 : CHECK ANSWERS AGAIN
CFCC :COPY FLORTING CONDITION CODES
BEQ END1Y *BRANCH IF OK
STD AC2, ANS1  ;SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
ENDI4: CLR FPS :CLR FPU FPS BUFFER
SCOPE
**!*l**l**!*li*!********l***i*l*i*!i*i**i*l!i**i*******i**i*!!iiiiiii*i
:TEST 1S: EXERCISE SUBF (SUBTRACT FLOATING)
; ALL INTERUPTS ON
TRUNCATE MODE
***il***{l»i*!*ili**!li*****l*!***!*Iii*i****l**li*****iliiii*i**ii***i*
173420 MOV 8007440, %FPS  ;SET IE BITS IN FORTRAN ANSWER
CLR $FEC :CLR FORTRAN FEC
CLR $FPC :CLR FORTRAN FPC
CLR FPS :CLR FPU FPS BUFFER

AT
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1730 o TEL :CLE FPU FEC rE
O ol £8; CLR FPU F FER
20283 3SR e RENOMZ  :GET RANDOM T DRTG
301854 ISR Be §PLSH ;sursn POL ISH
$F. A ; P! 83 K (LNUM,
§p.28 ;9! TACK HINUF
$SER ; S OF FORTRAN
§7¢S DETERMINE THE CONDI on ’ODE:
§elP2x POP 2 ANG EXIT POLISH Moo
1733%% MOy §FPS, RO ;DISPLAY FLOATING POINT STATUS
040008 L £040000 :L0RD £Ps, INTERUT DIsABLE
¥, OF LONUM,  ACO L WiTH A M NUMBES
173304 LOF HINUM, ACl :LOAD AC] WITH A RANDOM NUMBES
55 ) ;g; “"3344 RAC3 4 0R0 nc; WITH THE SUM
;353 LOFPS 8007440 :YURN INTERUPTS ON
005524 DQuszC MOV 8.+6, LAD RESET LOOP ADDRESS
R Ad 2 il a2 2122222222222 2222222222222 222222222
= LOF gg?. ggg .hono ACO INTO RC2
173314 %? §FPe j&&FN%M%MF%EmWFQu
gM1 ERRIS BRANCH IF ERROR FLAG SET
173300 STFPS  FPS srons rkgnrxnc POINT STATUS
173274 173200 SMp FPS grpe i
BEQ 157is ;annucn IF 0K
173244 STF AC2,  ANS!  :SAVE FPU ANSWER
HLT+] :FPS ERROR
Be ENDIS :SKIP COMPRRE
ERRIS: CFCC WAIT FOR FPU TO FINISH
173282 1732%% CMP FPS,  §FPS wnenm NG POINT STATLS
BEG .+b F OK
HLT+377 FPS smon
8k ENDIS :SKIP TO END
173240 173244 CMP FEC,SFEC :CHECK THE FLOA'ING EXCEETION CODES
BEG .46 :BRANCH IF
HLT+377 ‘FEC IS monc
3R ENDIS :SKIP TO END
173228 173232 CHP FPC, SFPC : CHECK rLommc PC
BEQ ___ T5TiS ;BRANCH IF :
HLT+377 : WRONG noonsss IN FPC
ER ENDIS :SKIP TO END
TSTIS: CMPF  AC2,  AC3 ;COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ ENDIS : ANSWERS CHECK
; COMPENSATE FOR ronrnnn {NACCURACTES.
173180 §7F nce. ANS | :SAVE FPU ANSWER
000001 17215 Acn ANS1+2 i INCREMENT FPU ANSWER
173146 ROC nnéx
172142 CMPF  ANSI, AC3 :CHECK ANSWERS AGAIN

CFCC :COPY FLORTING CONDITION CCDES

- ————— e ——

T T ———
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TEST SECTION

001414 0 END1S :BRANCH IF
é 000002 173132 gfra 82 ANS]+2 -g&afrtm %u ANSWER
e 8 = AL«
/ L}
3 = EEBATS Sl cooes
1433 BEG END1S
174267 173110 STF RC2,  ONSI savs PU msu:
104000 HLT :FPU AND FORTRAN DISAGREE
b 00SOR” 173122 ENDIS: gtn FPS :CLR FFU FPS BUFFER
104350 OPE
- CRER R R ER R R R R R R R R R R RN RN R NI RN R RN R TR LR 2 2202250003002 002004
:TEST 16: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION)
; nu. INTERUPTS ON
: TRUNCATE MODE
(R R R R R PR R R AR R R AR RN BN R R R TR R RN E R R R R BB R R R R AR EBRRREPR DRI 2202054
012767 007640 173120 MOV 8007640,8FPS  :SET IE BITS IN FORTRAN ANSWER
00S0b? 173116 CLR $FEC :CLR FORTRAN FEC
005067 173114 CLR §FPC iCLR FORTRAN FPC
005067 173076 CLR FPS iCLR FPU FPS BUFFER
005067 173074 CLR FEC :CLR FPU FEC BUFFER
005067 173072 LR £p¢ :CLR FPU FPC BUFFER
004767 002364 ISR FC., RANDMY :GET RANDOM INPUT DATA
004467 001264 %R R4 §P0LSH :ENTER POLISH nooc
007 §P. 4A :PUSH 4 ON STACK (LONUM}
0072 §F . 4B PUSH 4 ON STACK mmum
0000006 §SED :nconss OF FORTRAN §ue
0072352 §7sT :DETERM r om 10N cooe
007330 §POPYX :POP uoaos EXIT POLISH MOCE
016700 g'auus MOV srpgé :DISPLAY FL r POINT mrus
170127 (40200 LOFPS 8040200 :LORD FPS, T DI
172467 172770 LOD LONUN, ACO :L0AD ACO'WITH A mon NUHEER
172567 172774 LD HINUM, ACl :L0AD AC1 WITH A RANDOM NUMBER
172767 173010 L00 ANS2, " AC3 :LOAD AC3 WITH THE SUM
17017 007640 LDFPS  #007640 : TURN_INTERUPTS ON
012767 006034 004110 MOV 8.46, LAD ‘RESET LOOP 55
RIZZ22222TI222 1222122222222 222222232232 222 2322222322223 2222222222222 22 2 2
172600 ﬁ LDD ACO,  AC2 :LOAD ACO INTC AC2
173201 RET16: SUBD  ACI AC2 :SUBTRACT AC1 BY AC2
005767 173004 57 §FPS :CHECK FOR FORTRAN FPS ERROR FLAG
100412 BMI ERR1B :BRANCH IF ERROR FLAG SET
170267 172770 STFPS  FPS :STORE FLOATING POINT STATUS
026767 172764 172770 CMP FPS §FPS  :CHECK FPS
001427 BEG 1s7ie :BRANCH IF OK
174267 172734 §TD AC2,  ANS!  :SAVE FPU ANSWER
10400; HLT+1 :FPS ERROR
0004ES BF END1& :SKIP TO END
170000 EREIE: CFCC :WAIT FOR FPU TO FINISH
026767 172748 172746 CMP FPS.  §FPS  :CHECK THE FLOATING POINT STATLS

QC14Ce EES .+t :BRANCH IF QK
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FLOATING POINT RDD AND SUBTRACT EXERCISER
TEST SECTION

172730

172716

172650
00000

17264¢
172634
172625
172622

000002
172610

cele
172574
172570

17256C

172€7

Ll

n

HLT+377
BR END1G
172734 CMP FEC,SFEC
BEQ .+6
HLT+377
3R END.E
17e7e2 CMP FPC, $FPC
BEQ 15716
ng0377
ENDLB
TETIE: CMPD  AC2,  AC3
CF cc
BEQ END.*=
- COMPENSATE FOR FORTRAN
. §TD ace. ~ ans)
172650 ADD AN ] +6
ADC QNQI*H
RDC ANS1+2
ADC ANS |
CMPD  ANSI, AC3
CFCC
BEQ END1G
172818 SUB 82 ANS1+E
€8¢ ANS 1 +4
SeC ANS]+2
SB¢ ANS1
CMPD  ANSI, AC2
ceec
EEQ END1E
SI ACC. QNSI
HLT
ENDIB: CLR FPS
SCOPE

MACYl1l 27(732) 17-SEP-76 09:31 PAGE 293

;FPS_ERROR
:SKIP TO END

; CHECK T?E S&ORTING EXCEPTION CCOES

Fggﬂ?s WRONG
:SKIP TO END

; CHECK FLOARTING PC
:BRANCH IF 0K

: WRONG SS IN FPC
:SKIP 10

;COMPARE FPU ANSWER TC FORTRAN ANSWER
: COPY FgOﬂHéNG CONCITION CCDES

Innccunncxes
SAVE FPU ANSKER
:INCREMENT FEU ANSWER

;CHECK ANSWERS RGAIN
COPY F’ mTING CONC‘ V v\hv:-a
:BRANCH IF OK

DECREHENT FPU ANSKER

:CHECK ANSWERS RGARIN
:COPY FLORTING CONDITICN
:BRANCH_IF 0K

:SAVE FPU_ANSMER

:FPU AND FORTRAN DISAGREE

:CLR FPU FPS BUFFER

--ﬁ -
VVUE:

;9!0lilili!‘fl#!l!liiiili!illlllili*i!l*lliliii!!!!iiiiifiifiittf*!###fi

s TEST 17:

EXERCISE SUBF (SUBTRACT FLOATING)
QVERFLOW AND UNDERFLOW

INTERUPTS CFF.

TRUNCRTE MODE

(PR EERERRIFRERPS PRI RRR IR R RRERRIRRRRB R R FRRRRPRRPIRRR IR IR 2222



MSINDEC-11-DCFPS-D

JCFPSD.PLL

9883""

COB31Y
g06316

- -

01276?

175801

170267
026767
001404
174267
104001
000436

032767
001032
173702
17000G
001427

174267
062767
00SSe?

173767
173080
001414
162767
005667
173767
175000
001403
174267
104600
208067

FLORTING POINT RDD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-78 (09:31 PAGE 2C
TEST SECTION

004440 172570 MOV 8004440, SFPS SET N FORTRAN ANSKER
192552 CLR s?gc }5n§£nn }
1;253: cts sgpc ctn rggrnnn EQEF
{25zl (R B (R FRU F E
17gs;§ SL: Egc s :CLR FPU FPC aurrsgnrg
886?3u ISR R4 $FOLSH Eﬁrsg'ggflsuﬁggoe
§P.2A 5 :3%2 gmcx (LONUM)
§p.28 PUSH TACK (HINUM)
gggg snn ronvnnn suemcacgE
| |
3-2r2x °Sp u%s’%.é SoLIER e
172516 MOV §FPS, RO ;DISPLAY FLOﬂTING POINT STATUS
oqaoog LOFPs  sQu0000 :LORD FPS, INTERUPT OISABLE
17294 LDF LONUM, ACO Lono ACO'WITH A RANDOM NUMBES
1724944 LDF MINUM, ACl :LORD AC fT" A nnnoon NUMBER
172460 LDF ANS2, " AC3 :LOAD AC
004440 LOFPS 004440 : TURN INTERUPTS ou excsp OVERFLOW AN _NCESELC.
006364 003580 MOV 8.+6, LAD ‘RESET LOOP ADDRESS
(EERRERRREER R IR R AR AR BRI R R R AR R AR R R R R AR R AR ER RN R R R 2243222420224
DF ACO,  RC . NTO AC
RETLI7: %uaf acl. ARG 50“? ? 3c1 Y Sca
172446 STFPs  FPS’ srons FLORTIN’ POINT STATLS
172442  17244¢ C Fot gFPc  :CHECK FPS
BEQ 157i7 :BRANCH IF 0K
172412 31 AC2,  ANSI  :SAVE FPU ANSKER
HLT#+1 :FPS ERROR
BR END17 :SKIP COMPARE
000002 172426 TETI7?: BIT 82 §FPS  :CHECK FOR OVERFLOW
BNE endi1? :8RANCH IF OVERFLOW
CMPF  AC2,  AC3 :COMPARE FPU ANSWER TO QQTRnN ANSWER
CECC :COPY FLOATING CONDITION CODES
BEG ENCi7 : ANSWERS CHECK
-COMPENSATE FOR FCRTRAN INACCURACIES.
172364 87F AC2,  ANSI :SAVE FPU ANSWER
000001 17230 ADD 8] ANS1+2 :INCREMENT FPU ANSWER
17535 e B K
CFCC EHSY oﬁ"fné fonéxr:cw CODES
BEC ENDL? annncu IF 0K
000002 17223% SUB 82 ANS1+2 :DECREMENT FPU ANSWER
172330 s8¢ ANEL
172324 CMPF  ANS!, AC3 : CHECK ANSWERS AGAIN
CFC , :COPY FLOATING CONDITION CCDES
BES ENG.7 :ERANCH IF OK
172314 STF ACZ,  ANS!  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
172328 ENDLI7:

LR FPS :CLR FPU FPS BUFFER



00ee74
0Ces76

012767

016700
170127
172467
172567
172787
170127
012767

172600
173201

174267
62767
00SsSe7
00SSE?
00cSEe?7
173767
170000
001420
1£27€7
00See?

0CSeE?

':“Q'ING popﬂ‘ RDD AND SUBTRACT EXERCISER

SECTIO

OQ4EMD 172324

1723¢ee
17

i
601%70

000470

172252
04020C
172174
17220C
172214
004640
0068630

1722C¢e
172178

172148

00000

172120
000001
17elle
172104
172078
172072

20020e
172080

17e0S¢e

MACY1l 27(732) 17-SEP-76 09:31 PARGE 2i

TR R R R R R R RN AR R R R AR R SRR RN R R RSB R R R AR AR RSB RRII RIS I RS SRRRSS5285555
:TEST 20:

EXERCISE S Vggp 5augugﬂﬁﬂoggyfhg ROEACAYY oer

FPC

=z
FEC
FPC
e,

$FPS

8040200
LONUM,
HINUM,

ANSE

80049840

.46,

ACO,
ACI.
FPS
FPS
15720
AC2,

END20

82
END20
ACe,

BES ENC20
: COMPENSRTE FCOR
10 RC

nnél+u
ANS]+2

ANS |
ANSI,

END20
LA

ANS 1 +4
ANE1+2

RANDMY
$PCLSH

RO

RCC
ACL
RC3
LAD

RC2
AC2

$FPS
ANS1

§FPS
RC3

FORTRAN

ANS1

ANS1+E

AC3

ANS1+E

!0l!ii!!lil§l|I'l'll'!il'IlIl'li’li!lll‘lllllﬂlllll!il*lﬂl‘lillll!flﬂlfl!’l&f’f’f

8004640, $FPS
SFEC

: RRN F
:CLR FPU FPS FER
;CLR FPU FEC BUFFER

;EER FPU FPC BUFFER
T_RANDOM INPUT DATA

;ENTER POLISH 1005
;PUSH 4

40R08 On &TheK (hD
;PUSH Y4 ON STACK (HINUM
:ADDRESS OF FORTRAN SUBTRACT
:DETERMINE THE CONDITION CODE%

:POP 4 WORDS AND EXIT POLISH MODE

;OISPLAY FLOATING POINT STATUS

:LORD FPS, INTERUPT DISABLE AND FD
:LOAD ACO'WITH A RANDOM NUMBER

:LOARD ACI WITH A RANDOM NUMBEF

:LOAD AC3 WITH THE SUM

:TURN INTERUPTS ON, EXCEPT OVER ANC UNCESFL W
:RESET LOOP ARDDRESS

TR R R R R R R R R R R R R R R R R RS R R R R R R R R TR R R R R R RN R PR AR IR RS R F SRR A4S
:LORD ACO INTO RC2

:SUBTRACT ACL BY AC2
STORE FLOATING POINT STARTUS
; CHECK FPS

:BRANCH IF 0K
SQVE FPU ANSKER
;FPS ERROR

:SKIP COMPARE

; CHECK FOR OVERFLOMW

:BRANCH IF OVERFLCW

: COMPARE FPU ANSWER TO FuETEHN ANSKER
;COPY FLOATING CONDITION CODES

: ANSWERS CHECK

{NARCCURACIES.

:SAVE FPU ANSKER

: INCREMENT FPU ANSWER

:CHECK _ANSWERS RGRIN

:COPY FLORTING CONDITION CCDES
:ERANCH IF OK

: CECREMENT FPU ANSKER



GO3

"'N‘g. 11-0CFPS=D EEOQTING POINT RDD AND SUBTRACT EXERCISER MACYLl 27(732) 17-SEP-76 09:31 PAGE 32
oCFPsl. Pl TEST SECTION

0C6S2 D00SBE7 172044 SBC ANS 1

CDEEES 1.3760 172040 CMPD ANSL, AC3 : CHECK RS AGAIN

o067 éD CFCC E :CgPY FL?QT NG CONDITION CODES

OB b4 BEG END2O :BRANCH IF OK

206766 1?4267 172030 ST RCe, ANS | :SAVE FPU ANSWER

c0e772 104000 T :FPU AND FORTRAN DISAGREE

oot 4 0QS0B? 172042 ENDeC: LR FPS :CLR FPU FPS BUFFER

EXRo0s  1D4W00 SCOPE

uuuuu



HO3

MAINDEC-11-DCFPS-D FLOATING POINT ADD_AND SUBTRACT EXERCISER MACYLl 27(732) 17-SEP-7& 09:3]1 PAGE 22
0oFesh. Pl BELL AND SCOPE ROUTINE

007002 032737 002000 177570 DOME:  BIT #SW10, 3¥SWR iRING THE BELL”

207610 00100S BNE 18 :NO!

007012 Ql2767 000207 003120 MOV 8BELL, . TYPE :TYPE A BELL

007320 000004 012140 TYPE, .TYPE

0g? oosgwg 18: CLR 2(8) :CLERR TRACE TRAP

907 032737 010000 177570 BIT 8SW12, J8SWR ‘RUN WITH TRT?

007034 001019 BNE 2§

007036 00S167 003100 - COM TRPB

007042 100005 BPL 28

0CTO4d (0S2716 000020 BIS 820, (&) ;SET_TRACE_TRGP

007 012746 007102 MOV 23§,  -(&)  :JUMP TO START OF TEST

007054 000002 RTI

007056 012746 0070s4 23: MOV 848, -(&)  :JUMP TO START OF TEST

007062 000002 RTI

007064 013700 000042 48: MCY 2842, R0 .,sr MONITOR ADDRESS

007070 001404 BEQ 33 :IF NONE

007072 004710 ISR 7.0 160 TO MONITOR

007074 000240 NOP

007076 000240 NOP

007100 000240 NOP

007102 000137 000200 38 IMP 28200 - JUMP TO START OF TEST

007106 000002 YESRT: RTI * :RETURN TO PROGRAM FROM TRAF

007110 032737 000400 177570 .EMT:  BIT #SWOB, 28SWR +KILL LDUB OR LOOP ON SPEC. TEST

0G7116 001404 BEQ 13

007120 123767 177570 171852 CMPE  28SWR, ICNT - :ON RIGHT TEST?  #Sk7-C#

007126 001437 SEG OVER .

007130 113703 177570 i8: MOVE  S#SWR,R3 :GET UB BITS

007134 170003 LDUB

007136 032737 040000 177570 BIT BSW1Y, J8SWR :LOCP ON TEST

007144 (001026 BNE KIT

007146 032737 004000 177570 BIT csull J8SLR +KILL ITERATIONS

007154 001012 BNE SAVLAD

007186 1068767 171817 75718 rcwm

007162 (001404 BEG o8 :BRANCH IF FIRST

007164 126767 002762 171807 CMPE  TIMES,ICNT+.  :DONE?

907172 001013 BNE KIT BRANCH IF NOT

007174 112767 000001 171577 28: MOVE 81, ICNT+l :FIRST ITERATION

007202 10See? 171572 SAVLAD: INCE  ICAT :COUNT TEST NUMBERS

007206 011667 002732 MOV (6),LAD :SAVE LOOP ADDRESS

007212 016737 171562 17757C MOV ICNY, 38D1SPLAY :DISPLAY TEST NO. AND ITERATION 20N

007220 000002 RTI :RETURN

007222 105267 171553 KIT:  INCB  ICNT+!

007226 Qle7e7 171886 (77570 CveR: MOV TCNT, 38DISPLAY :SET UP DISPLAY

007234 00S7e7 (002704 157 LAD :FIRST ONE?

307230 001760 BEG SR/LAD

007242 016716 D02E7e MOy LA

! D.it) .F:JDL:E RETURN ROORESS
oC7246 000002 RY1 +FIXES PS



‘“’ng\ .l-uC‘PC-

OCFPSL

0072s0

007

007256
007262
g0726k
007eve

Q07316
007322
007326

7

735
0C7340
007344

007350

007352
007360

007362
007364
007370
007372
007400
007406
007410
007416
007420
00742z
007426
007422
007434
CO7440
007444
007446
007450
007456

007460

00Ci3v

016746
016746
016746
746
134

016746
016746
016746
016746
000134

012667
0l2ek7
000204

gi5ee7

012667
000204

032767
100437
001045
032716
001025
052767
032767

116701
005301
006301
0lE167

02262t
105767

00S724

000204

103

RTING PO;NT ADD AND SUBTRACT EXERCISER

ORTRAN ROU

171510

100002

077600

COCO0H
077600

03000¢C
0ooco2
171416
00COCH
00CC0e
go0cic
171314

0C7S14
171344

171470

171450
171374

171432

171372

171356

INES (POLISH MOCE)

§POLSH: JMP
§P.49R: MOV
MOV
§F.2R: MOV
Moy
JMP
§F.4B: MOV
MOV
§P.28: MOV
MOV
JMP
§POP2X: MOV
MOV
RTS

$§PCPYX: MOV
MOV

§TST: BIT

§7S73: CLR

§7STL: TST

§7ST2: JMP
§TER: MCVB

STCU: CMP

§70V1: TCT

d(RY)+

LONUM+B, -(SP)

LONUM+4 . - (SP)

LONUH+E -(SP)

sonun -(SP)
(RY)4

HINUM+6,-(SP)
HINUM+4, -(SP)
HINUM+2,-(SP)
HINUM, =(SP:
J(RY)+

(SP)+, RANSe
égP)+. RANSZ2+Z

(SP)+, ANS2

(SPI+, ANS2+e
(SP)+, ANSZ+4
é&PJ# ANSZ2+E

#100002, §FPS
$TER

$TCV
8077600, (&)
$TST!

804 $FPS
8077600, LONUM

$§15T3
;030000 , $FPS

$FPS

$7ST1

4(B)

6(6)

(B)

§7ST2

810 §FPS
3(RY)+

ICNT, Rl

Rl

Rl

RETRC (1), 8FPC
(SP)+, fSPJ+
$FPS

$TOVI

(SFI+, (SFi+
‘R4 )+

R4

MACY1l 27(732) 17-SEP-76 (09:31 PAGE 34

(ExIT POLISH MOCE

:EXIT POLISH MODE

;CHECK FOR ERROR FLAG AND OVERFLCW
:BRANCH IF FLAG SET
:BRANCH IF OVERFLOW
:TEST THE EXPONENT
:BRANCH I NOT ZERO
:SET 2 BIT
:CHECK OPERAND FOR ZERO EXPONENT
BRQNCH IF ZERQ
; CHECK FOR INTERUPTS ENRBLED
s BRANCH_IF NOT SET
:CLEAR THE ANSWER

;CHECK FOR DOUBLE PRECISIO!
:BRANCH IF NCT

;GET TEST NUMBER
SET POINTER
;TEST 8 # 2

STORE FORTRRN FPC
“POP' 2 WORDS

LHECK FD BIT

BRANCH IF FLOATING MODE
”POP” 2 MORE NORDS

tSKIP "S0PX" RQUTINE

(EXIT POLISH MCDE

- m— —————

- —— -



MRINDEC-11-DCFPS-D

OCFPSD.PLL

007636
007640

007642
007644
007646
007650

007652
007660

007&7¢2
007674

88?&7
it
007722

001400

DOES%%
004554
000000
005526
006036
000000
000000
026527
001415

026527
001427
S27

032767
001523
004467
007262

0iCl142

0073

007;39
B157E7
C00=20S
06271&

FLORTING PCINT ADD AND SUBTRACT EXERCISER

FORTRAN ROUTINES (POLISH MODE)

000Co2
000002
000002
000002

0C3000
177416

003000
177382

068312

040000

001008
000405
001003
000403

171224

171170

- ep
~N~N

b
B
W
oo

RETAD:

$ERR:

SUNKER:
$UNDRC:

.ERR!:

$UNDRI:

.ERRZ:

$UNDRA:

§200R0:

RETI
RETE
DUMMY
DUMMY
RETS
RETH
UMMY
UMMY
RETI1!
RETIe
DUMMY

$200s8
$TST
$POP2X
BR

BIT
P
$P.4B

$200A1
.ERR

S%DDSB
$TST
$POP4X
BIS
MOV
RTS

ACC

MACYLl 27(732) 17-SEP-7¢ 09:3! PAGE 3S

2(5), #1005 ;CHECK FOR UNDERFLOW, FD=0
SUNDRO :BRANCH IF UNDERFLOW
2(5), #0405 ;CHECK FOR UNDERFLOW, FD=1
SUNDR1 :BRANCH IF UNDERFLOMW’
2(5), #1003 :CHECK FOR OVERFLOW, FD=0
$OVERD :BRANCH IF OVERFLOW’
2(5), #0403 :CHECK FOR OVERFLOW, FD=!
SOVER!] :BRANCH IF OVERFLOW'
: UNKNOWN ERROR!
#003000,8FPS  ;CHECK ron INTERUPTS ON OR OFF
$ERTS BRANCH IF OFF
RY, §POLSH :ENTER POLISH MODE
:PUSH 2 WORDS ON STACK (LONUM)
*PUSH 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 THE EXPONENT OF ANS
DETERHINE CONDITION CODES
OP 2 WORDS AND EXIT POLISH MODE
$UNDRA
oooaooo §FPS  :CHECK FOR INTERUFTS ON OR OFF
$ERT :BRANCH IF orr
RH, $POLSH SNTER PO%RB og
USH 2 W ON STACK (LONUM)

:PUSH 2 WORDS ON STACK (HINUM)

;ADD 200 TO THE EXPONENTS

;ADDRESS OF FORTRAN ADD OR SUBTRACT

: THIS ADDRESS IS MODIFIED BY THE PROGRAM

,-U TRACT 200 FROM THE EXPONENT OF ANS

;DETERMINE CONDITION CODES

POP 4 WORDS QNO EXIT POLISH MOCE
#100000, $FPS s ET FPg ERROR FLAG
slc, $FEC ;SET UNDERFLOMW EXCEPTION CODE
%5 :RETURN TO FORTRAN ROUTINE

#04000C, (SP)

R e e e —— - —— -

-

T ——



' MAINDEC-11-DCFPS-D

OCFPSD.PIL

007726
0077

007736
007742
007750

287738
007764
007766

00777¢

007774
010000
010002

e

8888 8
oL£rnNo

Feiiazi RaNRE 2838 §

8

OO0 00 000 000 O0O00000OC00o000 0OO0O0Oo OOoOoo o
? RS &2 RZ

Pobs  Baba  poahoabe  Peepeabes s bt et pet pme e Pt ot P poe
OO0 OO0 O0o0 OoOo0oo o

[ — [ [ e ) —

Lr £
L O

062766
000134

062716
062766
000134

0387
001402
062716

000134

0044E7
007262
007304
010104
010142

010134
007352
007316
000411
004467

007252
007274

010152

000205

162716
162766
000134

162716
162766
000134

02716
000134

00CC00
C00137

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

040000
040000
040000
Bo68es

100000

177250

177224

040C20
040000

040000
040000

140000

000200

000004

000010

170012

171000
170770
170754

170754
170746

C00COoM

000010

ADD
JMP

$200R1: ADD

$200S8:

$2015B:
$OVERC:

.ERR3:

SOVER!:

.ERRNY:

$CVERRA:

$OVRI:
$ERTS:

$200S0:

$200S1:

$200AD:

.ERR:

m
V<O —-AOUT)
0-4
£
<

(solande JonlanlonV T ]
=AMV~

#040000,4(SP)
J(RY)+

#040000, (SP)
30%0000 10( P)
Jd(RY)+

#040000, (SP)
!§ZISB ?

#100000, (SP)
J(RY)+

R4, $POLSH

$OVERA

R4, $POLSH

#003000, $FPS
$OVR1

8100000 $FPS
810, SFEC
802, $FPS
Igﬂ $FPS

#040000, (SP}
#040000, 4(SP)
J(R4)+

#040000, (SP)
8040000 10(SP)
J(R4)+
#140000, (SP)
Jd(R4)+

J#200

MACY1l 27(732)

- — - - ——

17-SEP-76 09:31 PAGE 36

;TEST FOR C OR V BITS

ENTER POLISH MODE

PUSH 2 WORDS ON STACK (LONUM)
PUSH 2 WORDS ON STACK (HINUM)
;SUBTRACT 200 FROM THE EXPONENTS
RDDRESS OF FORTRAN ADD OR SUBTRACT

THIS ADDRESS IS HOOIFIED BY THE PROGRAM
900 200 10 THE EXPONE OF ANS
:DETERMINE CONDITION CODES
:POP 2 WORDS AND EXIT POLISH MODE

ENTER POLISH MODE
;PUSH 2 WORDS ON STRCK (LONUM)
sPUSH 2 WORDS ON STACK (HINUH)

N A

s THIS ADDRESS IS HODIFIED BY THE PROGRAM
:ADD 200 TO THE EXPONENT OF ANS
:DETERMINE CONDITION CODES

iPOP 4 WORDS AND EXIT POLISH MODE

iCHECK FOR INTERUPTS ON OR OFF

:BRANCH IF OFF

:SET FPS ERROR FLAG

:SET OVERFLOM EXCEPTION CODE

:SET OVERFLOW BIT IN FPS

:SET THE Z BIT IN FPS

;PROGRAM DID NOT START AT 200

(R R AR R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R AR R R R AR R AR AR R 2R RN R2

- e —— -

S A———



11-DCFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 37
i FORTRAN ROUTINES (POLISH MODE)

:FPP INTERUPT SERVICE ROUTINE i
PREEEREERFRHRERRRRF RN BRI RN R RRER RN RR R AR RRRR AR RSS2 54 :

10150 170267 170666 FLTERR: STFPS FP :STORE FLOATING POINT STATUS
8181?9 1733?7 178224 3757 FEE Egrggi FLOATING EXCEPTION CODES
cia{so 03§357 040000 170862 Sé’ s:gooo, $FPS ;cs%cx“xngsnugr DISABLE
818198 ?Bwaf HL?+377 ' E?NTESUP* n8§ SUPPOSED TO BE ENABLED
010172 000404 BR ERRTI
010174 005767 170650 TST $FPS :CHECK FORTRAN FPS FOR ERROR FLAG
010200 100401 8MI ERRTI :BRANCH IF FLAG SET
010202 104377 HLT+377 :FLOATING POINT STATUS ERROR
010204 000002 ERRTI: RTI

M e e S —————— -

— > — — e e e e g e m— e 1 e e — - — . —— 1 ———— ] . . 27— - - ——— - - e —
.
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RO

ZRFRS

RO
e

SRR

58558
Bees

OO00000000000000000000000000000O0O0O0O00O0000
O000
FERS

e b b b p—s bt Pt o P p—t b=t Pt Pt Pt Pt bt Pt Pt Pt Pt Pt Pt Pt Pt P Pt Pt Pt Pt Pt s 8 P s

00
W
o -
o

338

2

P e s Pt Pt et Pt Pt Bt Pt P
T

8 00000000000
i
~RIGCREERES8R

i
i

00SS01
00S502

FLORTING POINT ADD AND SUBTRACT EXERCISER
RANDOM NUMBER GENERATORS

MO3

RANDM2: MOV /0 -(B)
MOV %1, " (B)
MOV /g ,=(B)
v -(B)
MOV /q -(B)
MOV %5, =(b)
001002 MOV SLONUM, 74
001012 MOV SHINUM, %5
MOV (4),%0
MOV (5),%1
177771 REPET2: MOV 8-7.%3
CLR %e
SHIFT2: ASL %0
ROL %l
ROL %e
éNC %3
NE SHIFT2
ADD (4), %2
RADC %1
RADD (S8),%1
ADC %e
001057 ADD $1057,%0
ADC %
ADC “e
047401 RADD 8%7401 %1
ADC %2
000006 RADD 86, %2
ADD /2 70
ADC
MOV /0 (4)+
MOV %1,(5)+
001006 CMP 74" 8L ONUM+Y
BNE REPET2
MOV (B)+,%5
MOV (B)+, 74
MOV (B)+,%3
MOV (B)+,%2
MOV (b)+,%]
MOV (B)+,%0
RTS %7

—— e epwm o e o e e o —

- r——— - ——

(Y Y |

e — — ——

MACYLl 27(732) 17-SEP-76 09:31 PAGE 38

:SAVE RO
120VE i

EsnvE ES

:SAVE RY

:SAVE

:SET UP LONUM POINTER
:SET UP HINUM POINTER
;SET RO WITH LOW

:SET R1 WITH HIGH
:SET SHIFT COUNT

;SHIFT RO LEFT _AND
sROTATE CARRY INTO R1 AND
sROTATE CARRY INTO R2

CON?INU?RSHlpg LOOP

:ADD NUMBER TO MAKE X 129
; PROPOGATE CARRY

; ADD NUHBER TO HﬂKE X 123
PROPOGRTE

;ADD RNT

;PROPOGATE CARRY
:PROPOGATE CARRY

:ADD HIGH CONSTANT

; PROPOGATE CARRY

sADD HIGHEST CONSTART
:REPRIME RO HITH HIGHEST DIGIT
: PROPOGATE CAR

;SAVE RO

; SAVE Rl

sCHECK FOR DONE_ENQUGH
;BRANCH IF NOT DONE
sRESTORE RS

;RESTORE RY

:RESTORE R3

sRESTORE R2

sRESTORE RI

tRESTORE RO

s RETURN

— —— ——————
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005501
010024
01012;
02042
001344
012605
012604
012603
012602
012601

012600
000207
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FLORTING POINT ADD AND SUBTRACT EXERCISER
RANDOM NUMBER GENERATORS

001002
0ci0le

177771

001057

047401
0000Ce

golio012

RANDMY :

REFETY:
SHIFTY:

MOV
v
MOV

MoV

HOV

MOV

01057 %0

.2
037401 , %1

86,72
/2 %0

/0 (4)+
/1 (5)+

vy #LONUM+10

REPETY
(B)+,%5
(6)+ /H

MACYL1 27(732)

17-SEP-76 09:31 PAGE 39

Soxeanos

P LG YOG

nuw
m
—
o

S Remmmm

20
-0

SET SHIFT COUN

;SHIFT RO LEFT AND
sROTRTE CARRY INTO R1 AND
sROTATE_CARRY INTO R2
;CHECK FOR DONE

CONTINUE aHIFT LOOP

sADD N T MAKE X 129
:PROPOGATE_CARRY
:ADD_NUMBER TO HRKE X 129
:PROPOGATE CARR

:ADD LOW CONSTQNT

:PROPOGATE CARRY

: PROPOGATE CARRY

:ADD HIGH CONSTRNT

: PROPOGATE CAR

;ADD HIGHEST CONSTQRT

:REPRIME RO WITH HIGHEST DIGIT
: PROPOGATE CARRY

:SAVE RO

:SAVE R1

:CHECK FOR DONE ENOUGH
sBRANCH IF NOT DONE
sRESTORE RS

:RESTORE R

:RESTORE R3

sRESTORE R2

:RESTORE R

tRESTORE RG

; RETURN
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4T ROUT

002000 167060 .TRP: gés IE’?OO.SU?

gogeor 001420 MOV egt';t..rvpe TYPE A BELL
12140 TYPE, .TY
005267 OCl4le ET: ING ERR : COUNT % WP’ 0F ERRORS
83%{‘;2 020000 187032 grxé . SR :SKIP TYPEOUT IF SET
7987 TF AC2,  ANSI :SAVE THE ANSWER, TO BE SURE
m 5135325 ?xg. ns?
012042 TYPE, RET 3
01164 MOV (6).-(B) :PUT ADDRESS OF INSTRUCTION ON STalH
1 19 00000: SUB e, le)
11 DOO0OC 0013e0 MOVE  9(B), WORDS
%“ MOV (9“ TTY -TYPE (b)+ IN OCTAL
E% 000546 JSR %7 PRINTR :TYPE LERDING ZERO'S
000004 012037 TYPE, SPACE+3
012703 001002 MOV SLONUM, %3 :SET UP POINTER
008767 000174 ISR 7 $TYPE :TYPE A FLOATING POINT NUMBER
&1” TYPE, S$5IGN -
7 164 ISR 7 STYPE  ;TYPE R FLOATING POINT NUMBER
012072 TYPE, FPUAN
004767 (000154 ISR 7 STYPE ;TYPE A FLOATING POINT NUMBER
01203 TYPE, SPACE+2 b
016705 1 MOV FPS, TTY :TYPE FPS IN OCTAL
004767 0OOM SR %7,PRINTR : TYPE LERDING ZERO'S
105767 001276 ISTB  WORDS :CHECK FOR STATUS ERROR
100014 BPL .STAT :BRANCH IF NOT
gm% 0 TYPE, ?nc?a
16 170160 MOV EC, TTY :TYPE FEC IN OCTAL
004767 (0O04SH JSR %7 . PRINTR - TYPE LEADING ZERC'S
000004 012036 TYPE,  SPACE+2 .
016705 170146 MOV FPC, TTY :TYPE FPC IN OCTAL
004767 (0O0NMC JSR %7 . PRINTR :TYPE LERDING 2ERO'S
00000OM 012053 .STAT: TYPE, FORTAN
004767 000072 ISR 7 $TYPE :TYPE A FLORTING POINT NUMZER
105767 001230 NOMERD: TSTE  WORDS
001425 BEG NHERD
000004 012036 TYPE, SPACE+ i _
016705 170116 MOV §FPS, TTY s TYPE $FP5 IN QCTaL
004767 000406 JSR %7, PRINTR - TYPE LERDING ZERC'S
105767 001206 TSTB  WORDS
100014 BPL NHEAD
000004 012036 TYPE, SPACE+2
oxa7u§ 70076 MOV $FEC, TTY :TYPE SFEC IN OCTAL
00476 364 ISR %7 PRINTR :TYPE LEACING ZERQ'S
012036 TYPE, SPACE+2 _
016708 170064 MOY §FPC, TTY -TYPE $FPC IN OCTAL
767 000380 JSR %7 PRINTR :TYPE LERDING ZERC'S
00S737 177270 NHERD: TST JndUR
100001 BPL L +4
00 HALT
sialalel FTI
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MAINDEC-11-DCFPS-D FLOATING POINT AND ggg;RQCT EXERCISER MACY1l 27(732) 17-SEP-76 (09:31 PAGE 4]
Do6RSC. Pl FLORTING POINT TYPEOUT OUTINE
Ofiofﬁ oaars; 001000 166554 STYPE: BIT géoo?. SWR <CHECK TTY FORMAT
gu %2{2?7 170026 e &
11 BMI YPED
C11024 00N76. 000078 JSR 7 TYPEF
011030 022323 TYPER: (M (3)¢, (3)¢  ;UP UATE THE TYPEOUT POINTER
011032 000207 RTS ?
011034 TYPEL:
811034 012308 MOV (3)+, TTY TYPE (3)+ IN OCTAL
011036 004767 JSR %7 PRINTR :TYPE LEADING ZERC'S
011042 000004 012040 TYPE,  SPACE+4
011046 012308 MOV (3)+,TTY <TYPE (3)+ IN OCTAL
011080 og;;gr oooe?g JSR %7, PRINTR :TYPE LERDING ZERC'S
011084 105767 16777 15T8 §FPS
011060 100363 BPL TYPER
011062 000004 012040 TYPE,  SPACE+M
011066 01230§ MOV (3)+,TTY :TYPE (3)+ IN OCTAL
011070 00N 000250 JSR %7 .PRINTR :TYPE LERDING ZERC'S
811074 000534 012040 TYPE, SPACE+Y
011100 012308 MOV (3)¢+,TTY +TYPE (3)+ IN OCTAL
011102 004767 00023& JSR %7 PRINTR :TYPE LEADING ZERC'S
011108 000207 RTS v
C11110 D0l1234¢ TYPED: MOV (3)+,-(8) :GET WORD !
011112 01234 MOV (3)+,=(E) <GET WORD 2
011114 012346 MOV (314, =(8) :GET WORC 3
011116 012346 MOV (2)4.=(B) :GET WORD 4
811120 012746 000022 MOV $:8. -(8) :CHAR COUNT
011124 000406 B8R TvPEl
011126 012346 TYPEF: MOV (3)+,-(8) +GET WORD !
011130 01234 MOV (3)+.-(B) :GET WORD 2
011132 0OSO46 CLR -16) :CLERR WORD 2
C11134 00504 CLR -(B)
011136 uxa7u9 10 MCV 8. ,-(B) ;;Hnn cosnr
011142 00476 0104 TYPEL: JSR 7.1 :TYPE 1 BIT
011146 105766 00001 ST 9. (&) : CHECK EXPONENT
0111s2 001001 BNE 44 :BRANCH ON NON-ZERQ EXFONENT
011184 00S11e coM (B) :FLAG ZERO EXPONENT
011156 0OCOOM 012040 TYPE, SPACE+4
011162 004767 000C72 ISR ?.7v8 :TYPE 2 BITS
011166 004767 000074 ISR 7' 1v3 :IYPE 3 BITS
011172 004767 000070 ISR 7'1v3 :TYPE 3 BITS
011178 012040 TYPE, SPACE+d
011202 004767 000020 ISR TYH :TYPE 2 BITS
011206 004767 0000SH TYPE2: ISR 7’173 :TYPE 3 BITS
011212 00S3le DEC (&) :DONE?
011214 001274 BNE TYPE2
011216 022&2k CMP B+, (B)+ -RESTORE
011220 02226 CMp (B)+. (B)+ S OTHE
Sil222 00S7z¢ ST (£, 4+ . STACK
Si1Z24 000207 RTS ?



MRINOEC-11-0CFPS-D
OCFPSL.Pll

G

>

SRR
i
&=

OO0 00O00000000O00O00O0COO 00
B Ba s s Bt Pt bt ot Pt ot Pt Bt Bt Bt Bt bt ot Bt Pt Pt Pt Pn P

» -..4.—..—.’-..-.—..‘..-.-..—.-".-’4.-.’-.”.-..-..-. [ 22X X

TE
s

gg

&

o

kit
S ALAL A

8
Gt

188
&Y
0

FLORTING POINT RDD AND SUBTRACT EXERCISER
FLORTING POINT TYPEOUT SUBROUTINE

000302
05
000902
000001
0000302

a00eC+

TYH:

TYZ:
TYi:

Tye:
TY3:
TY:

BMI

5y
(élq FYPE
2(6)
8l,-(6)

MACYil 27(732)

17-SEP-76 09:31

855“5 Fgg i&ﬂg EXPO NT FLAG
T HI?BE? BL} AND ONE

:GET RID OF ZERC EXPONENT FLAG
;TYPE 1 BIT

:TYPE 2 BITS
:TYPE 3 BITS
:SHIFT WORD

:SHIFT WORD

“
TEMIFT WORD 2
<

SHI‘T WCRD

PAGE 42
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nUnUNUILN

FETT

FREDF FEVRRBEERS
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8864

76

Pepape
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R
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~

P8
1088
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AT
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FLORTING POINT RDD AND SUBTRACT EXERCISER
OCTRL DUMP OF R WORD

CODC0! 002130 PRINTR: HSVB

000 a
C11472

Q0oOoSH
0000s0

000080
000037
011472
00CCe0
011472

000436
00000!

000010
00004e
00042

J0C11E

COCO4!
00C4e0

PRINTS:

18:

2%:

3%
PR:

ERROR:

18:

HSVB

ERRORS
8l,a8M4]

:IO.ERRORS
a4 RO

4
Ntp

VOV -
) 88 B 8 v 9

04

MRCY11 27(732)

;SET ZERO FILL SWITCH

ggPRE§EN*ERDING ZERC'S

:SET POINTER TG FIRST RSC
CL;RR F}RST BYT %
RATE FIRST BI
LEAR BYTE OF CHRRACTER
QTE BIT INTC

RUTRTE BIT INTO
s PACK

QOTATE B'T INTS
:PACK IT

C» O O

;CHECK FILL SWITCH
;MAKE INTO ASCII CHAR
;REPERT

GNT ERRQRS
70 HODE“

:T00 MANY?

:NOT YET

GET RODRESS
;FORGET IT IF ZERJ

i 2AP 42

.CQLL THE MCNITIR
:RETURN

i1

17-SEP-76 09:31 PAGE 43

“HRE.
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FLORTING POINT RDD ﬂN? SUBTRACT EXERCISER MRCYL1 27(732) 17-5EP-7&8 (09:31 PARGE 44
FOWER DOWN WMND UP ROUTINES

DG G OO Iy NSRS L T

ET;SS -(&) :GET THE FPS
g 8 RCO,~(B) :SAVE RC'S

T RCL,-(B)

STD RC2,-(B)
STD RC3,-(6)
LDD AC4,ACO
STD ACO,-(B)
%?8 ACS,ACO

RACO,-(B)

MOV RO,=-(8&) :SAVE REGISTERS
MOV Rl.-(ﬁg

MOV Re,-(&
MOV R3,-(&)
MOV RY,-(B)

MOV RS,-(E)
000266 MOV SP ' SAVES :SAVE SP
011636 0003CC MOV sPOUUP, QUPVEC  ;SET UF VELTOR
HALT
000252 POWUP: MOV SAVEE, SP :GET SF
CLR gl :WAIT LOOP FOR THE TTY
18: INC Rl
3NE 13 .
MOV (&34 RS :GET THE REGISTERS
MOV (E)+,RY
MOV (g)+ K3
MOV (B'+,R2
MOV (6i+,R1
MOV (6)+,R0
SETD :
LOD (B)+,ACO RESTORE THE AC'S
STD ACO, ACS
LOD (6)+,ACO
STC ACC. ACH
L0D (B)+,AC3
L0D (6)+,AC2
LBD (B)+.AC!
L0D (6)+,RCC
LOFPS (B¢ :RESTORE FPS
011546 0002i2 MOV $POLDWN, JOWNVEC :SET UP THE POWER DOWN VECTIR
00C343 000206 MOV #8340, JOUNVEC +2 .
011730 E;gs. RY- + ASCIZ <15 ¢12>"POJER"
ILLJP: HALT : THE POWER UP SEQUENCE WAS STRRTED
B -z : BEFORE THE POWER DOWN WAS -OMPLETE
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MIINDEC-11-D0FPS-D FLOATING POINT ADD nno SUBTRACT EXERCISER MACYLl 27(732) 17-SEP-7& (09:31 PAGE 45
DoFesC Pl TYPE ROUTINE AND DATA ARER

11?2 1054 JI0T: MOV TTY, = ( -SAVE TTY

xx?gs 819202 000002 ngv 28, ?4v ;Esr ADDRESS TC BE TYPED
11784 105715 18: ISTB (TTY) : TERMINATOR?
xx;gs 00 499 BEQ ;
11 11 0134 MOVB  (TTY)+,3TPB LOAD AND TYPE THE CHARACTER
11764 108 0126 TST8  JTPS mnimmmnmmv
1770 100375 BPL =4

1578 Dioeat 5: MoV a‘m ) CET ALOREGS 18 BE FrPED

862955 88888% 000004 0 (H8) 35 ? ? 855

2006 022666 0000UE CMP (s +,2(8)

2012 001006 . 8NE 3

2014 062705 000002 ADD 82, TTY noo 2 TO THE RDDRESS
2020 042705 000001 BIC 8 TTY ‘BACK UP TO AN EVEN BYTE
2024 01 000002 MOV TTY,2(8) ‘RESTORE ADDRESS

2030 012605 38: MOV (B)+, TTY :RESTORE TTY

2032 RTI :RETURN

2034 00S01S 020040 000040 SPACE: .ASCIZ (S i  ~

2042 005015 000 RET: JASCIZ «15><13>

2045 040 020077 000 $SIGN: .ASCIZ =7 -

2051 0S3 §PLUS: .ASCII "+~

0cs §MINUS: .ASCII -
(18>¢<12y" FORTRAN: "

01S 020012 043040 FORTAN: .ASCIZ
117 0Sll24 047101

OOOOOO0OOVOOOO0 OO00000OC0000 OOOOOOOEOOOOOOOOO0
R®
a8
N
=]
8
£
o

Prp-sPspahehos ptPpot pot hpt Pt po p-a b2pop-ch-op sp—obhap2p—2p2ph-s P-opopsp-spasp-asp <p op-coh-oh—o

2
2072 036440 00S01S 020040 FPUAN: .ASCIZ s"(15¢<12>" FPU: "
cl00 050106 035125 02004C
2106 020040 020040 00c
glelly .EVEN
2114 000000 SAVEE: O
2ilb 177564 TPS: 177564 ; TELEPRINTER STATUS REGISTER
2leC 177566 TPB: 177566 : TELEPRINTER DATA BUFFER
gleg 172180 FPTRDR: 1721&C :FLCATING POINT ADDRESS ON THE 11.20
gled 000244 000246 FPVECT: 244,248 :FLOATING POINT VECTOR ADDRESS
2130 000024 000Czt DWNVEC: 24,26 ;POMER DOMN VECTOR ADDRESS
2134 000024 000026 UPVEC: 24,26 :POWER UP VECTOR ADDRESS
214C 000000 . TYPE:
2142 0c TRPB: O
2144 000000 LAD: 0 ;LOOP RDDRESS
¢l 00000C ERRORS: O :ERROR COUNT
2150 000000 WORDS: O ,.ONTQINS TYPEQUT INFO
else rIm 377 : ITERATION COUNT
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MAINDEC- .1-3» FPS-0 FLORATING POINT RDD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PRGE 47

OCFPSL.PI cROSS REFERENCE TRBLE -- USER SYMBOLS

=i =.0C000C 71l 483+ 43l g;si Se4 Sgli 639 bggs 8 747% ; g
309 91 971% 1042# 100 1115+ 113 1190 1198 1247#

1314 1384 1392 1466% 1474 1Se8* 1536 20es 20e9* 2070 071 2072
20395 20%* 2097 2i0l#

ACl  =%00000! 3728 4B4* 492  557% 565  B32% 640  6BIF 637 74B% 7S B27s
I cer 380 1043 A0Sl tlier Lled U180 1198 2% 135

. 1315 138S# 1393  1467% 1475 1529 | 066  2100#
a2 =:000002 3738 48l  492r 498 518 522 528 Se4s  GpS# 71 591 595

B33* p40* 44  BSO  Bo4  bBO  b9e* BS7 701 707  7l1 7.3
7%6* b2 /82 /86 737 B¢ B@% g4  ee!  @eS  @AE  3i7s
322 928 932 943  979% 980+ 94 930  G94 1063  iCSoe  10S1#
1077 1081 1087  1123* jlev# 1130 1150  1IS4 1162 1198+ 1139+ 1233
1213 1219  1255% 12Sk# 1260 1266 1270 1278  13i4s 1315# 133] 1381
1356 1392 1393% 1399 [419 1423 1438  [474e 1476 1473 1485  14@8

=y sy 153+ 1537 1541 1847  166]  1SE6 1833 2067 2093+

a3 =0000C3 Jdr Cdese CBiE Bes BB ESL el E3»  £S0 ey gue 77
7yge 782 789 794 Bgme Bl &0 77 9lle 98 S 34
990 999 1006 1044 1077 1084  1l17* 1i1SQ 1089  1i33s 1303 1312
1266 1276  1308% 1341 1348  j383  138e* 1418 1428 1435  [388s 1382
1497 1530 1547 1556 1563 2068 2038+

A28 2000004 37Ss 2069  2097s

als  =u5Co0%e 376s 2071  2095#

aNg: ~ ofigeE 3138 498+ S22¢ 523  SP4¢ 525 528  S7ls 535+ S96% 5374 S9gs
800  BO03*  BY4*  BS4s  ESS#  ESE¥  ES/  gbQ*  70l#  7ll*  Ties 713
715¢ 716 719 7B+ 78e#  787% 788+ 793 7392 793+ 794 737s
BeS*  Beb*# BSe7¥  BES#  BE9+ 870 2 B73* 974 S7Ss  @7E#+  B77  BEC#
932+ 933 934+ 935  938%  939¢ 940  O943F 384  994% 995  9%Ea
938+ 933 1002+ 1003+ 1004¢ 100S+ 1006 1003+ 10S7+ 1081% 1083 1083
1087 130% 1159% 1155+ 1ibes 1157% 11S8s 1159  ilges 1303% 15134 1319e
1216 1219% 12b0% 1270+ 1271% 127ex 1273 1279 1275 1278+ 13zl 134S#
1347¢ 1348  1351# 13S2¢ 1353  135e# 1399 [423% 1924% 1425  [436% 14274
1931% 1432 1433* 1439+ 1435 143gx 1479 1483 1490# 14G1# 1432  143Ss
1437 1500 1S41# 155.:+ iS52¢ [S53% 1SG4e 1S5S (355 1S39#  iSE0s  .Sais

. 1563  15pE*  1893#

ANSZ 001032 518 485 558 B33 90 M3 B38  9ll 973 1084 1117 1132
1308 1386 1568 1530  163Ss 1836» 1539  1£90%  1E4Is  1Z43s

BEG 001056 399 4308

BEGIN 0Cllle 334 439

EELL = 000207 3838 1572 1888

SISPLA= 177570 3878 1611s 1ElSs

CONE 007002 15718 : ) | ’

UMMy = 000000 3888 403 404 405 406 408 409 810 41l s13 %1% SIS
G1 413 420 421 1679 1880 1883  1e89  18&F 23 el 2%

DWNVEC 012130 442¢  443%  2103¢ 2104 21468

ENCI 001544 s0f S0 511 Sl 520 527 S3ls

ENCID  00410¢ 386 389 332 1001 1008  1llze

ENDII 004422 1089 106 107 1075 1079  108E 1090w

ENCI2 004730 1132 1138 1143 1148 1152 116l  1leSwe

ENCI3 00SiSe 1205 1208 1211 1218 1222w

ENDIS  00B404 262 1265 1268 1277 1281w

ENCIS 005714 1323 1329 1339 1339 1343 1330  13cE  13sSe

ENCIE  OCBewd IS61 1807 181z 1817 1421 1830 I8FF 1S80s

ENGI?  DDBEIC0 1481 14BN 1487 1494 1493 1503w

ENCZ 002042 €73 579  sg4 589 €93 g2 60es

ENCZD  QOE774 1843 154¢ 1849 1852 1565 13g%e

enlz  D0Zzes €46 E#8  £s2 EE9 bbaw

[

" W O
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TR
»

o

SOOUNG) :ll.
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o
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MAINDEC-11-DCFPS-D FLOATING_POINT ADD AND SUBTRACT EXERCISER MACYLl 27(732) 17-SEP-7& 09:31 PAGE 48
DCFPSD. 11 CROSS REFERENCE TABLE -- USER SYMBOLS
ENDY 002516 03 7% 703 78 7@ ,
. ? 7 | 7 E
g oEE 00§ 4 & B OB oA om
ND 3622 924 927 930 937 M2 34cs
ERROR 011504 20508
ERRORS D12146 1830% 2050% 2053 215w
ERRTI 010204 1796 1739  1802s
ERR1- 001434 494 5028
ERR1] 00432 1053  1061s
ERR1Z  004BI0 1126 11348
ERRIS 00552 1317 13258
ERRE  00B07¢ 1335  1403s
£e=2 001722 867 5758
£3%5 002674 758 7668
538 00320 837 8458
FEC DOIOW Y24s  471%  S0B  Swss 581 6I19s  67e# 735+ 772 Bl4s  ES:
ig30r 1067 1103 190 1078 1238 1294 133 1373 08 195
FLTERR 010150 4SO 1791w
FIRTAN 012053 1919 2134 _
FRC DC0I0% 42Se  472% 513 S4S#  S@6 G20 p77%  73%* 777 BiS* 956
1031 1072 1104 1145  1]79% 1236* 1295+ 1336  1373* 1419  13%5s
FPS 001042 4238 470%  495# 03

436 S J1% 43 * 69 7 #
b42 bb3* B75# 698+ £99 Eé* 34+ gégi &0 §é/ 388*
839 g4e 8E3# 896 #* 919+ S20 S4b# 356+ el 982

101
1056  10e2  1090% 1102¢ 1127% 1128 1135  1iBS* 1i77# 1200% 120I
1257 1258  1281% 1293+ 13I8 1319 1326 1359+ 1371% 13%# 1397
E 1453 1476 1477  1503% 1S1S¢ 1838 1539  1SE9s 1791 1309

FPTADR Q12122 43 21448

FPUAN 012072 1906 21378

FPVECT 012124 4SO#  4S1¥  214Ss

MINOM 001012 408s 484 7 832 689 748 g27 9190 972 1043  lllg

1)
_ 1307 1385 14867 1529 1629 1830 1631 1632 1811 1852
LY = 10400C 3918 499 S0S SiC S1S S29 S72 78 $83 s88 604
702 720 763 769 774 779 738 g42 848 8S3 8s8
944 985 1010 1058 1064 1069 1074 1088 1131 1137 1142
1204 1220 lgbl 1279 13¢2 1328 1333 1338 1357 1400 1406
1439 1480 1801 1542 1567 1795 1800

ICNT 001000 42 452 159 1604 1606 1808  1609% 1ell  IBid* 1815 188G
ILLUP 011742 2061 21088
KIT Q07228 1601 1607  1bl4s
LAC  Dl2l+d 453 487  SpO*  B35*  £92¢  7S1¥  830s  913%  97S%  l04e* 1119
| 1310¢  1388% 14970% 1532% 1Ei0 1bie 1618 2150w ] i
LONUM 001002 503 483 556 B3l 688 /M7 826 309 71 1042 1115
136 13 1%e 1S le2d ey 1625 e lesl 180 18
1120 001104 43]  43es
NHERD 010774 1832 1922 1927  1934s
NOHEAD 010714 19218
NOP_ = 000240 3858
OVER 007226 1897 16158 3 »
PC =x000007 3708 473%  S4e*  E31s  678%  737»  Ble* 893+  96i* 1033+ 1105+ 1180
, ‘ 129#  1274#  195Es  1S18» 2045+ 2058% 2059
OUDWN D1154€ 442 20eis 2103 ,
POWP  Ci1E3E 2080 2083w -

P ooh-
AIv DO
v o
OG-

i

[ =1

PRINTE 011344 1900 IS10 1915 1918 1925 1930 1933  I349 1382 1357 i3I  2Cle
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