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EGUIPMENT
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ABSTRACT

u£§a5cf"?°‘“~s§ %“3 ’50:"96 - ECelmaaS‘"’xm e
TERNS. HECKED “RGAINST SESULTS
oamm:o usznc THE coanesoonom m'am SOF TWARE ROUTINES.

REQUIREMENTS

EQUIPMENT
POP11/45 STANDRRD COMPUTER WITH FPLL1 OPTICN

STORRGE

THE ROUTINES USE MEMORY LOCATIONS O - THE PQF AT THE

ENE 51§TIN¢S HOWS_THE A8 ﬂ%ﬂTg LOCATIONS oF THE
TRAN HRTH ROUTINES WHICH WERE WSS £ PE“R'E &ﬁC
LINKED TC THE MAIN PROGRAM VIA MKX1l ON A DECSYSTEM-10

PREL IMINARY PROGRAMS

CIFPA THRU DCFPL

LORDING PROCEDURE

USE STANDRRD PROCEDURE FOR ASS TAPES.

STRRTING PRCCEDU

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

STRRTING ADDRESS
THE PRCGRAM SHOULD ALWAYS BE STRRTEC AT z2CC.

PROGRAM AND/0OR OPERARTOR ACTION

1) LOAD PROGRAM INTO MEMORY USING MBS LORCER.
2) LORC RODRESS 200.

———
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MRINDEC-11-DCFPS-D-D FPi11 ADD AND SUBTRACT EXERCISER PRGE 4
DESCRIPTION

S) THE PROGRAM WILL LOOP AND BELL WILL RING ONCE EVERY PASS.
€) THE DISPLAY ON THE 11/45 WILL SHOW THE ITERATION COUNT IN
TH§ LSFT BYTE QN? TE?T NUMBER _IN THE RIGHT. TO USE, SET THE
DRTA DISPLAY SWITCH TO THE DISPLAY POSITION.

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

wn
.
b

SWlS) = 1 ...... HALT ON ERROR
Sl = 1 .0000. SCOPE LOOP
SWeld = 1 ...... INMIBIT PRINTOUT
Sweigr = 1 oiiil INHIBIT TRACE TRAPPING
SWlh = 1 ...... INHIBIT ITERATIONS OF SUBTEST
Swellr = [ oioill BELL ON ERROR
et BELL ON PASS COMPLETE
SW % = I ...... CORE IMAGE TYPE-OUT (16 BIT WORDS!
B e FLOATING PCINT TYPE-OUT (SIGN, EXPONENT,
MANTISSA)
SWOB = | ...... LOP O TEST IN S4(7:0)
Yoo LORD SW¢<?:0> INTD UB REGISTER
£.2 SUBROUTINE ABSTRACTS
£.2.1 SCOPE

T SECTIO 1
SUBTEST AS IT IS BEING ENTERED IN LOCATION *LRD™. 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 MAY BE USED TO DETERMINE THE LAST SUBTEST
SUCCESSFULLY COMPLETED, LRD IS UPDATED INSIDE EACH_ SUBTEST
AFTER THE FORTRAN ANSWER IS CALCULATED, SO THAT ThE
ITERATIONS WILL INCLUDE ONLY THE FP11 PORTION OF THE TEST,

s.2.2 HLT
THIS ROUTINE PRINTS QUT AN ERROR MESSARGE (SEE &.1). T7¢
INHIBIT TYPEOUTS, PUT SW¢«13> ON R l.

s.2.3 TRTRAP

IF SW<12> IS ON R O, THE T BIT WILL BE SET ON ALTVERNATE
PRSSES. ~ WHEN SET, IT CRUSES A TRAP AFTER EACH INSTRUCTICN.
THE FIRST_INSTRUCTYON EXECUTED UPON TRAPPING IS AN "RTT™
WHICH RETURNS TO THE INTERRUPTED SEQUENCE CF INSTRUCTIONS.
THIS SEQUENCE IS.CONTINUED UNTIL THE ENC OF THE PROGRRM IS

R R
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HO1

M~INDEC-11-DCFPS-D-D FPL11 ADD AND SUBTRACT EXERCISER PAGE S
CESCRIPTION

un

wm

a

a

~

2.4

n
wn

mn

TRAPCATCHER

A ".42" - "HALT™ SEQUENCE IS_REPEATED FROM 0 - 776 10
ANY  UNEXPECTED TRAPS.  THUS ANY UNEXPECTEC TRAP
INTERUPTS WILL HALT AT THE VECTOR + 2.

FLORTING PCINT TRAP (TQO 244)

SINCE SOME OF THE SUBTESTS HAVE INTERRUPTS ENABLED, THE
FLOATING POINT TRAP (FLTERR) CHECKS TO SEE IF FORTRAN ALSS
GOT AN ERROR CONDITION. 1IF FORTRAN DION’T INDICATE &N
ERROR, OR INTERRUPTS WERE DISABLED AN ERROR HLT OCCURS (SEE
§.2.2). IF AN INTERRUPT WRS ANTICIPATED, BUT OIDN'T OCCUR,
THE SUBTEST WILL DETECT THE ERROR.

CRTCH
S OR

ERRORS

ERROR PRINTOUT
THE FORMAT IS AS FOLLOWS:
RODRESS, OPERAND, OPERATCR, EEERAND. EQUALS

FPF: ANSWER, FPS, FEC,

FORTRAN: ANSWER, FPS, FEC, FEAR

WHERE :

RODRESS = ADDRESS OF ERRCR HLT

OPERAND = RANDOM FLOATING POINT NUMBER INPUTS
OPERATOR = ARITHMETIC OPERATOR (+ OR =)

EQUALS = (=)

ANSWER = FLOATING POINT ANSWER

FPS = FLORATING POINT STATUS

FEC = FLORTING EXCEPTION CODES (ERROR CODES)
FEA = FLORTING EXCEPTION RDDRESS (ERRCR ARDORESS:

TO FIND THE FAILING TEST, LOOK AT THE LISTING ABOVE T=E
RDORESS TYPED.

ERROR RECOVERY
RESTART AT 200

RESTRICTICNS
NONE

— e cw— —— —— - - S - -

o m— o ———— | —
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MRINDEC-11-DCFPS-D-D FP11 ADD AND SUBTRACT EXERCISER PRGE &
OESCRIPTION
8. MISCELLANEQUS
8.1 EXECUTION TIME

A BELL WILL RING WITHIN 15 SECONCS WITH ALL SWITCHES CDOWN.

8.2 STACK POINTER
STRCK IS INITALLY SET TC &CC
8.3 POMER FRIL

EACH TEST CAN BE POWER FRILED WITH NO ERRQORS EXCEPT ON THE
FEC AND FER. TO USE, START THE TEST RS USURL AND PCWER DQWN
THEN UP_AT ANY TIME. THE PROGRAM SHOULD TYPE “POWER™ AND
CONTINUE TO RUN WITH NO GTHER TYPEQUTS.

PROGRAM DESCRIPTION

THIS PROGRAM TESTS THE ADD AND SUBTRACT INSTRUCTIONS ON THE
rp11 IN ROUND AND TRUNCATE MODES AND WITH INTERUPTS ON AND
OFF. EACH PROGRAM HAS MANY SUBTESTS (THE CODE BETWEEN 2
SCOPE STATEMENTS) unxcu nns nuu ass TIHES BEFORE CONTINUING
7O THE NEXT. '_Eu q%n 5 TEST T0 BE RUN
ONLY ONCE. T ESS xcnr (LOC 1000 DISPLAY Rscxsrzn
on THE 11/45 EACH CONTAIN THE ITERATION COUNT IN THE LEFT
BYTE_ AND THE TEST NUMBER IN THE RIGHT BYTE. _ALL THE
SUBTESTS SHOULD BE RUN SEQUENTIALLY BY STARTING AT 200 no
BY STARTING AT THE BEGINNING OF THE SUBTEST. TO LOOP ON
pmmmwmsmnwmmmsmummumm
RIGHT BYTE THE SWITCH REGISTER AND SW<8> ON R 1. HIS
TEST WILL LOOPED UPON uurx% ¥u<a> ISPUTONAR 0 OR THE
RIGHT BYTE IS CHANGE HE TEST IS NON-EXISTANT, THE
PROGRAM WILL BE RUN RS usunL

THE FORTRAN MATH ROUTINES WERE TAKEN UNMODIFIED FROM THE
POP-11 FORTRAN PACKAGE AND RSSEMBLED AS SEPERATE MODULES.
THEY WERE LINKED TO THE MAIN PROGRAMS VIA LNKX1! ON A
DECSYSTEM-I0 WHICH PRODUCES A BINARY TAPE IN THE NORMAL

ABSOLUTE FORMAT. THUS, THE PROGRAMS LOAD AND RUN JUST LIKE
ANY OTHER DIAGNOSTIC PROGRFM.

NOTE: SINCE THE FP1l__ LOAD, STORE, AND _COMPARE
INSTRUCTIONS (LDF, LDD, STF, STD, CMPF, AND CMPD) ARE ALSJ
USED IN THI? PROGRAM. 1T 1S POSSIBLE THAT THEY BND NOT THE

Eﬁgg AND SUBTRACT INSYRUCTIONS COULD CAUSE ERRCRS.

(V]
-

- —— —— - ———— — —— . .~ S —— T - D — e . . ——



e FLOATING POINT ADD AND SUBTRACT EXERCISER

SWITCH OPTIONS AND ERROR BITS

:00C0

.TITLE MAINDEC-11-DCFPS-D
.RSECT

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

FLORTING POINT RDD AND SUBTRACT EXERCICER

$ADD, $SBR, $58D
copvﬁxcur 1872, DIGITAL Eoﬂfgnsut CORP., MAYNARD, MASS
:PROGRAM BY KEN' CHAPMAN

SWITCH

el
N.Ewhnor—

: OUTPUT FORM:

: noonsss OPERAND, OPERATOR OPERQNE EJLQL:

: ANSWER, FPS, FEC,

: rannnn

: FPS FEC

: BIT RERSON CODE ERROR

: 0 CARRY 0 ADDRESS ERROR

: 1 OVERFLOW 2 OPCODE ERROR

: 2 ZERO g DIVIDE BY ZERO

: 3 NEGATIVE B CONVERSION ERRCR
: g MAINTAINANCE MODE 10 OVERFLOW

: g TRUNCATE MODE 12 UNDERFLOMW -
: £ LONG INTEGER MODE 14 UNCEFINED VARIASLE (-0)
: 7 DOUBLE PRECISION MODE 16 UBREAK TRAP

: 8 INTERUPT ON CONVERSION ERROR

: 3 INTERUPT ON OVERFLOW

: 10 INTERUPT ON UNDERFLOW

: ;é INTERUPT ON UNDEFINED VARIABLE

: d

- 13

; 13 INTERUPT ENABLE

RE'IMAGE (16 BIT WCRCS)

0
EIGN EXPONENT MANTISSG
BELL 83 PRSS CCMPLETE

INHIBIT ERROR TYPEOUTS
LOOP ON TEST
HALT ON ERRCR

ERRCR FLRG

— . —— — - ——— - - - . -

e ———— ———
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FLOATIN INT RD TRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 10
Reed AvEnTe Ao VECTOR AHER
RC= %0
Ri= %1
Re= %“e
R3= %3
RY= YA
RS= %S
TTY= %S
£= %
2 %
RACO= %0
RCl= %1
RCe= %“e
RAC3= %3
ACY= %Y
ACS= A
SW08= 000400

SH10= "
SWil= 004000
Skig= 010000
Shild= 020008
SWi4= 04000
SWiS= 1000090
SWR= 177570
PS= 1777786
DISPLRY’SHR
DUMMY=
NOP= ;
SCOPE: Rnp T R
HLT= EMT
TYPE= IOT
BELL= 207
.= 0 :TRAF CATCHER FROM 0 - 778
.S 200
C0ooese JMP BEG
. 8 1000
ICNT: O
LONUM: DUMMY
DUMMY
DUMMY
DUMMY
nINUM: DUMMY
DUMMY
DUMMY

DUMMY .
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FLOATING POINT ADD AND SUB}RRCT'EXERCISER

ANSWER ARER AND SETUP ROUTINE

ANSl:  DUMMY
UMMy
UMMY
DuMMY
ANSZ: DuMMY
DUMMY
DUMMY
DuMMY
FPS: 0
FEC: 0
FPC: 0
$FPS: O
SFEC: O
SFPC: O
000600 BEG: MOV
00104 000004 - MOV
177772 TST
000006 0O0e004 MOV
BR
011012 000010 Mil2C: MOV
000006 000004 BEGIN: MOV
000800 MOV
007106 00COIM MOV
8665 10770 MOV
34 10764 MOV
011746 000020 MOV
000030 MOV
010S02 MOV
000340 MOV
007110 MOV
000340 MCV
0i10iS0 010716 MOV
000340 010712 MOV
177560 CLR

010720 CLR

600, SP
sM1120, 28y
8177772
86, YESRT
BESIN

FPTROR,J#10
86, Ja4

600, SP
sYESRT, 9s14

$POWDWR , aDWNVEC

8340, JDUNVEC+2
s.10t, 3s20
830,R0

8. TRP (0)+

2340, [0)+

s.ent (0)+

£340, 10)
$FLTERR, JFPVECT
8340, IFPVECT+2
ICNT

LAD

MRCY11 27(732) 17-SEP-76 09:31 PAGE 11

«FLOATING POINT STATUS

-FLOATING EXCEPTION CODES
:FLORATING PC

:FORTRAN FLOATING POINT STATUS
:FORTRAN FLOATING EXCEPTION CODES
:FORTRAN FLOATING PC

:#% STACK AT 600 #*
‘FIND OUT WHICH MACHINE THIS IS
115 PIRQ THERE?

:FUDGE IN RTT IF 11/45

;LOAD THE ILLEGAL INSTRUCTION VECTOR
: WITH THE ADDRESS OF THE FPU.
:REEETFSU WILL HANDLE THE BRD 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

. ——————————— ———— A~ e — — e . ———— - —— —— 4 - -

T e



FLOATING_POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:3! PAGE 12

TEST SECTION

(EERRRREREERREEERFFERRRRRERRERRRRRRRRL R R AR AR RRRRRRERRRERRERRRER AR R RS

o ——————— -—ane o= - |

&

:TEST 1: EXERCISE ADDF (RDD FLOATING)
; ALL INTERUPTS ON
: ROUNDING MODE
;*!*i*!!l*il!*llil!*!*lli!*ll!l!!*l!ll!!lllll*ill!Il&!lli!E'!lllliiil!lf
SCOPE
010617 010612 MOVB  SPLUS, ssxcn+1 ;PUT *4* SIGN IN TYPE-OUT ROUTINE
0000006 006376 MOV 8$ADR, .ERR1  :SELECT PROPER FORTRAN ROUTINES
000000G 006424 MOV #3200, ERRE :SELECT PROPER FORTRAN ROUTINES
000000G 006530 MOV #$ADR, .ERR3  ;SELECT PROPER FORTRAN ROUTINES
000000G O0ESHE MOV #3A00] .ERRY  ;SELECT PROPER FORTRAN ROUTINES
7400 177556 MOV 8007400,8FPS  ;SET }E ;115 IN FORTRAN ANSKER
177554 CLR $FEC :CLR
177552 CLR §FPC :CLR FORTRAN FPC
177534 CLR FPS :CLR FPU FPS BUFFER
177532 CLR FEC :CLR FPU FEC BUFFER
177530 CLR FPC :CLR FPU FPC BUFFER
006664 JSR PC, RANDMZ :GET RANDOM INPUT DATA
005722 ISR RY. $POLSH ENTER POLISH MODE
$P.2A PUSH 2 WORDS ON STACK (LONUM)
3P.2B PUSH 2 WORDS ON STACK (HINUM)
$ADR *ADDRESS OF FORTRAN ADD
§TST :DETERMINE THE CONDITION CODES
§POP2X :POP 2 WORDS AND EXIT POLISH MODE
177504 MOV §FPS, RO :DISPLAY FLOATING POINT STATUS
040000 LOFPS 040000 :LOAD FPS, INTERUPT DISRBLE
177426 LDF LONUM, ACO ,Lono ACO'WITH A RANDOM NUMBER
177432 LDF HINUM, ACl :LORD AC1 WITH A RANDOM NUMBER
177446 LDF ANS2, ' RC3 :LOAD AC3 WITH THE SUM
007400 LDFPS 0007400 : TURN INTERUPTS ON
001376 0C1054& MOV .+6, LAD ‘RESET LOOP ADDRESS
;i*i*i**l*********************l**!*iiii!}lilili*iiil*illli*ll*ii!iiiifl!
LDF ACO,  AC2 :LOAD ACO INTO AC2
RET1: ADDF  ACI ACe :ADD AC1 BY AC2
177442 ST srpé :CHECK FOR FORTRAN FPS ERROR FLAG
BMI ERR1 :BRANCH IF ERROR FLAG SET
177426 STFPS  FPS STORE FLOATING POINT STATUS
177422 177428 CMP FPS §FPS  :CHECK FPS
BEQ 157! BRANCH IF OK
177372 STF AC2,  ANSL  :SAVE FPU ANSWER
HLT+1 ‘FPS ERROR
BR END1 :SKIP COMPARE
ERR1: CFCC :WAIT FOR FPU TO FINISH
177400 177404 CMP FPS, $FPS  :CHECK THE FLORTING POINT STATUS
BEQ 4B BRANCH IF OK
HLT+377 :FPS ERROR
BR ENDI 1SKIP TO END
177386 177372 CMP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ 6 *BRANCH IF OK

e e e S — e <———— et . i
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FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:21 PAGE 13
TEST SECTION

HLT+377 :FEC IS WRONG
BR END1 :SKIP TO END
177354 177380 MP PC, SFPC CK F mrnc PC
: 8E$+377 §S$1 Egsuc ngg SS IN FPC
BR 7 eny aRIP TG END
TST1: CMPF  AC2,  AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
C :COPY FLOATING CONDITION CODES
BEQ END1 : ANSWERS CHECK
-COMPENSATE FOR FORTRAN YNACCURACIES.
177306 §TF nca ANS!  :SAVE FPU ANSWER
000001 177302 sua ANS1+2 :DECREMENT FPU ANSKER
177274 SBC Qx
177270 CMPF nnsx AC3 :CHECK ANSWERS AGAIN
CFCC :COPY FLOATING CONDITION CODES
BEQ END1 *BRANCH IF OK
177280 STF AC2, ANS1  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
177272 ENDl: CLR FPS :CLR FPU FPS BUFFER
SCOPE
!*i!i*!ii*!****!l!!*i*!l****!i*l****i**!******!i*********i**!!!**tii!tl
:TEST 2: EXERCISE ADDD (ADD DOUBLE PRECISION)

; ALL INTERUPTS ON

ROUNDING MODE
R AR R R R R R R R R R AR R AR R F R AR

007600 177270 MOV #007600, $FPS ;SET IE BITS IN FORTRAN ANSKER
177266 CLR SFEC ;CLR FORTRAN FEC
177264 CLR $FPC :CLR FORTRAN FPC
177246 CLR FPS :CLR FPU FPS BUFFER
177244 CLR FEC :CLR FPU Fs UFFER
177242 CLR FPC :CLR FPL FPC BUFFER
006534 JSR PC, RANDM4 ;GET RANDOM INPUT DATA
005434 JSR R4, $POLSH ENTER POLISH MODE
$P.4A sPUSH 4 WORDS ON STACK (LONUM)
$P.4B iPUSH 4 WORDS ON STACK (HINUM)
$A0D sADDRESS OF FORTRAN ADD
$TST ;DETERMINE THE CONDITION CODES
$POPYX ;POP 4 WORDS AND EXIT POLISH MODE
177216 MOV $FPS RO ~DISPLAY FLORTING POINT STATUS
J40200 LDFPS 040200 ;LORD FPS, INTERUPT DISARBLE AND FD
177140 LOD LONUM, ACO LOQD ACO WITH A RANDOM NUMBER
177144 LOD HINUM, ACl :LOAD AC1 WITH A RANDOM NUMBER
177180 LDD ANSZ RC3 :LOAD AC3 WITH THE SUM
007e00 LOFPS 007600 s TURN_INTERUPTS ON
J0iees 010280 MOV $.46, LAD iRESET LOOP ADDRESS
(R R R AR F AR R R R R AR R R R R R AR AR RN AR R R R R AR R IR R R XN R ERER R RS
LCD RCO, ACe ;LORD ACO_INTO AC2

RET2: RODD RC1, AC2 ;ADD ACI BY AC2

———————— ———
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LAd)

FEC,SFEC
.+

FPC srp'

BEQ ENCE
COHPENSQTE FOR FORTRAN
0 RLE ANS L

wElK FOR FORTRAN TB5 EDG &5 4
snancu If ERROR Foag SET

.? oK :bgﬂ v poInt SFatis

L BRANCH IF On
;a Foy_ANSWES
ERROR
P EN

(WRIT FOR FBU T FINIS-
[CHECK THE FLORTING BTIv zatis
BRQNEq

RROR
:SKIP TG END

:CHECK THE FLORTING EXCEPTION ZOCES
.BRQNCH IF 0K

FEC WRONG
:sKIP T ENC

: CHECK FLOﬂTING PC
BRRNCH IF 0K

ONG SS IN FPC
SKIP

;COMPARE FPU ANSWER TO FORTRAN ANSKER
:COPY FLOATING CONDITI N CCCES
: ANSWERS CHECK

$NQCCURACIES.
:SAVE FPU ANSKER
:DECREMENT FPU ANSKER

s CHECK ANSWERS AGAR

GRIN
: COPY FLORTING CONDITION COOES
.BRQNC I 0K

:SRVE FPU_ANSKER
:FPY RND FORTRQN DISAGREE
;CLR FPU FPS BUFFER

llQiliiiill!i!*lil{liiiillilllill!llii!ii!ii!’l!lliliill§i§tiiiif’iitii
EXERCISE ADOF (RDD FLOATING)
QVERFLOW AND UNDERFLOMW INTERUPTS OFF.

ROUNDING MODE
!iiiffiiiliiiiii!li!lillllliilll!ii!llill!lii’!ll!li’il’i’ii##’000000.0

#004400, $FPS
$FEC

;SET IE BITS IN FORTRAN ANSK
:CLR FORTRAN FEC

:CLR FORTRAN FPC

:CLR FPU FPS BUFFER

:CLR FPU FEC BUFFER

:CLR FPU FPC BUFFER

:GET RANDOM :%Pu. DATA
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1 ' Y

Lo 2

80351?3 904467 005138 Jga . RY, $POLSH ;ENTER POLISH MODE
%Sﬁ: %r%&ia §56§8 3:32: g m g: gt&; T Nun
! 7 18T TERM
255188 B33t 3h3pex BB T8 ua'aosﬁ 2&?8"‘"00:
002124 016700 176720 MOV §FPS, RO oxsn.nv rLommc mém STATUS
002130 170127 (040000 LOFPS  #040000 . FPS,
002139 172467 178642 LDF LONUM, RCO RCO'W m A RANDOM nms
002140 17256T 176646 LDF HINUM, RCl Lono ACl WITH A RANDOM NUMBER
002144 172767 176682 LDF aNs2, ' RC3 :LOAD AC2 WITH THE SUM
0021s0 170127 DON400 LOFPS 8004400 :TURN INTERUPTS ON, EXCEPT OVERFLOW ANC UNCERF_lu
002184 012767 002162 007782 MOV 8.+6, LAD RESET LOOP ADDRESS
(RERRERRRE R R R R R RN R R R R AR R R R R R R R AR RN RERERFRER AR50 0000
002162 172600 LDF AC0,  AC2 :LOAD ACO mo AC2
002168 172201 RET3: ADDF  ACl,  ACe *R0D ACI BY RC2 :
00216k 170267 176650 _ STFPS  FPS sroae r OATING POINT STAT,
002172 026767 176844 178850 i FPS grpe i CHECK
002200 001404 BEQ  TST3 : BRANCH "I o
002202 174267 176814 STF AaCzZ,  ANS! snvs FPU ANSWER
002206 104001 HLT+] FPS ERROR
002210 000425 g8 END3 'SKIP COMPARE
002212 032767 000002 17e&3C TST3:  BIT 82 §FPS  :CHECK FOR OVERFLOMW
002220 021021 ENE END3 }BRANCH_IF_OVERFLOW s
002202 173702 CMPF  AC2,  AC3 :COMPARE FPU ANSWER TC FORTRAN ANSKER
002224 170000 CFoC :COPY FLORTING CONDITION CODES
002228 00l416 8EQ END3 : ANSWERS CHECK
: COMPENSATE FOR FORTRAN INACCURACIES.
002230 174267 176566 &7F ACE, ANS :SAVE FPU ANSKER
002234 162767 000001 17&Se2 SUB 8! ANS1+2 :DECREMENT FPU ANSWER
002242 (00SeE? 176554 €8¢ ANS 1
002245 173767 176580 CMPF  ANSI, AC3 :CHECK ANSWERS AGRIN e
002252 170000 CFCC :COPY FLOATING CONDITION COCES
002254 001403 BES END3 :BRANCH IF OK
002266 174267 176540 STF AC2.,  ANS!1  :SAVE FPU ANSWKER
002262 104000 HLT :FPU AND FORTRAN OISAGREE
%2284 0OSOB7 176SS2 END3: CLR FPS :CLR FPU FPS BUFFER
002270 108400 SCOPE
(REERERERR R AR R RERERERRRRFRERRRARERRRERERRRRERRRRRRELRR BRI 242222222
L TEST 4: EXERCISE ADDD (ADD DOUBLE PRECISION)
; OVERFLOW AND UNDERFLOW INTERUFTS OFF
: ROUNDING MCDE
;iH'iﬂ'9!!!4!illiliiiililIlli!ll!!llllliiilliliiiii!ililfi{Q{QQQ’OQ’QQQQ
002272 012767 004600 176SSC MOV 8004600,8FPS  ;SET IE BITS IN FORTRAN ANSKER
002300 00S0E? 178S4E CLR $FEC :CLR FORTRAN FEC
002204 00S067 176544 LR §FPC :CLR FORTRAN FPC
0C2210 00S0e7 17eS2e CLR FPS :CLR FPU FPS BUFFER
502314 00S0e7 17ESZH CLR FEC .VLR FPU FEC BUFFER

cCe3el 00S0e7 [7eSz2 CLR FPC :CLR FPU FPC BUFFER

“
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OCFPSL.PLL
002324

002330
002334

002342
002344

0O4TE7
CO4NeT

104000

aq— 57
nq4ng

276?

FLORTING POINT RDD AND SUBTRACT EXERCISER
TeST SECTION

MACYLl 27(732) 17-SEP-76 09:31 PAGE 15

006014 JSR PC, RANDMY ;GET RANDOM xnpur DATA
008714 ISR RY. $POLSH snrsn POLISH
$P.4A gmcx (L -m
§P. 4B TACK (HINUM
$R0D nooncss or
§TST gerenn THE ouo rxou
$POPYX ugsos EXIT POLISH ncor
176476 MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
040200 LOFPS  #040200 :LORD F NTERUPT DISABLE ANC FC
176420 LDD LONUM, RCO :LORD ACO'WITH A RANDOM NUMBER
176424 LDD HINUM, ACl Lono ACl WITH A RANDOM NUMBER
176440 LDD ANS2, ' AC3 :LOAD AC3 WITH THE SUM
004600 _ LOFPS 8004600 TURN INTERUPTS ON, EXCEPT OVER ANC UNDESFLCk
002404 007540 MOV $.46, LAD RESET LOOP RDDRESS
PR R R R RRE R R R R R R E RN SRR RN AR R RN LR AR R R R R R R ARSI R 2222222322222+
LDD 68,  AC2 :LOAD ACO INTO AC2
RET4: ADDD  ARCI.  ACE ‘ADD AC1 BY RC2
176426 STFPS  FPS s1ons rLonrxns POINT STATUS
176822 1TEH2S CMP FPS §FPS  :CHECK FPS
BEG 1574 : H IF OK
178372 STD AC2,  ANS1  :SAVE FPU ANSKER
HbT+l ;FP? ERROR
B ENDY :SkIP COMPARE
000002 178406 TST4:  BIT 82 §FPS  :CHECK FOR OVERFLOW
BNE ENDY :BRANCH IF OVERFLOW
CMPD  AC2,  AC2 :COMPARE FPU ANSWER TO FORTRAN ANSWER
CFee :COPY FLOATING CONDITION CODES
BEG ENDY : ANSWERS CHECK
- COMPENSATE FOR FORTRAN INACCURACIES.
665344 _ 570 AC2,  ANS1  ;SAVE FPU ANSWER
0071 178344 SuB 8] ANS1+6 :DECREMENT FPU ANSWER
178 225 SBC ANS 1 +4
1753;9 S8C ANS1+2
176322 Sec ANS 1
17621E CMPD  ANS1, AC3 ;CHECK_ANSWERS AGAIN 47T
CFCC :COPY FLORTING CONCITION (CDES
8EQ ENDY :BRANCH IF OK
176306 §TD AC2,  ANS1  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
178320 ENDH:  CLR FPS :CLR FPU FPS BUFFER
SCOPE
'liliiiiiil*fi!i{iiiifli*liifii**iiiliiiifiilililiiil}!itf*i*!fibboiotii
:TEST 5: EXERCISE ADDF (ADD FLOATING)
: ALL INTERUPTS ON
. TRUNCATE MODE
ifltfiflfi{iiiiifiiiiiliiiiiiilillillii!iiiii!iilitiit’i*ofii*iiififié9
007440 178318 MOY 8007440,8FPS  ;SET IE BITS IN FORTRAN ANSWER
178314 LR $FEC :CLR FORTRAN FEC
178212 LR §FFC :CLR FORTRAN FEC

P S ——
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DIFRSD. Pl TEST SECTION
002542 00S067 176274 CLR FPS :CLR FPU FPS BUFFER
002546 0OSQe” 176272 CLR FEE :CLR FPU FEC aurrEa
RRsseE 5 ARBasg BB oo i EM:W Bara
002562 004467 004462 JSR RY, §POLSH :ENTER POLISH MODE
007262 $P.2A .PUS 5 ON STACK (LONUM)
002570 007304 §p.28 s ou STACK (HINUM)
002572 0000006 $ADR noonsﬂ§ n?o
002874 007352 §TST NE THE conoxr ON CODES
002878 007316 SPOP2X :POP 2 WORDS AND EXIT POLISH MOCE
002600 0167 638544 MOV §FPS, RO °°395L“Y FLOﬂTéNG POéNT STATUS
002604 17012 00 LOFPS 8040000 FPS, INTER
002610 172467 176166 LDF LONUM,  ACC Lmomc%mnammnwmm
095253 172567 176172 LDF HINUM, AC] :L0AD ACl WITH A RANDOM NUMBER
als) 172767 176206 LDF ANS2,' RAC3 :LOAD AC3 WITH THE SUM
002624 170127 QO7M40 LOFPS 8007440 :TURN INTERUPTS ON
002630 012767 002636 00730% MOV 8.+, LAD RESET LOOP ADDRESS
: FREEFRERERIFRIRERR ISR IR RRL IR IR B2 RA BB R R R R R DR E R 2920224825 20020244
002636 172600 LOF ACO,  AC2 :LORD ACO INTO AC2
002640 172201 RETS: ADDF  AC! Ac2 :ADD ACI BY AC2
002642 00S767 178202 15T $FPS cuecx ron FORTRAN FPS snpﬂc FLAG
00264e 100412 BMI ERRS RROR FLAG S
002650 170267 176188  _ STFPS  FPS TORE rLon ING pcxwr g nr;s
002654 0P6767 176162 1TBIES oty o FPS §7Ps  ;CHECK
002662 001427 BEQ 7574 annucu xr 0K
002EEM 174267 178132 STF AC2,  ANS! :SAVE FPU ANSWER
002670 104001 HLT#1 s :FPS ERROR
002872 (0004SS 8R ENDS :SKIP COMPARE
002674 170000 ERRS:  (CFC :WAIT FOR FPU TQ FINISH
00267¢ 026767 178140 178144 CMP FPS,  $FPS  :CHECK THE FLOATING PJINT STATUS
002704 001402 BEG L +E annncn IF OK
002706 104377 HLT+377 FPS ERROR 2
002710 (000446 BR ENDS sxrp T0 END
002712 026767 178126 178132 CMP FEC,SFEC «CHECK THE FLOATING EXCEPTION Co0g2
oc=7¢0 001402 BEQ .+E :BRANCH IF OK
002722 104377 HLT+377 ~ :FEC IS WRONG
002724 * 000440 BR ENDS :SKIP TO END
002726 026787 1781.4 17BIZD cMe rpc §FPC +CHECK F ORTINu PC
002734 001402 BEQ TETE : BRANCH
002736 104377 HLT4377 : WRONG nocness IN FPC
002740 000422 ER ENDS :SKIP TO END
202742 172702 TETS: CMPF RC2,  ARC3 © ;COMPARE FPU ANSWER TQ FORTRAN ANSWES
002744 170000 CFCC :COPY FLOATING 2ONDITION fa0Es
00274 001427 EEQ ENDS : ANSWERS CHECK
- COMPENSATE FOR roa*aan tNRCCURACIES.
002750 174267 176048 33 n a ANS :SAVE FPU ANSWER
002784 0e2767 000001 178042 ADD ANS1+2 :INCREMENT FPU ANSKER
005762 0OSSE? 176034 ACC auéx

002766 173787 17603C CMPF ANSL,  AC3 :CHECK ANSWERS RGRIN
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Q2772
002774
002776

0033?3
SR
003016

Gokiox

0C302¢
003032

OO0
OO0
Wk

”33200

------

170000
00ivlM
162767

095&6?
173767
17

001403

1?4880

005087
104400

012767

Cle78?

17260C
172201
005767
10041

17028

026767
001427
174287
104001
COONES

170000

- - -
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FLOATING POINT ADD AND SUBTRACT EXERCISER
28T 4N, T3

000002 176020

176812
176008

17877

176010

007640
176004
176002
175764
175762
175760
00SesSe
CC41S2

175734
04020C

175676
007640
00314e

178872

175SESE
1756te

178822

17600

o

175656

ENDS:

ENDS

BZ ANS1+2
ANS1

RNSI, RC3
ENDS

AC2,  ANS!
FPS

MACYll 27(732) 17-SEP-76 09:3] PAGE iB
;COPY FLOATING CONDITION COCES
;BRANCH IF 0K
;DECREMENT FPU ANSKER
fgaufnc c ITION CODES
BRQNCH IF OK
: SAVE FPU

ANSWER
:FPU AND FORTRAN DISAGREE
;CLR FPU FPS BUFFER

Bt bibob b bebohohobobeblbffobabofffobaboiodofotalfodelebalbaf bbbt St fbotebabad b LA LA LSS L
EXERCISE RDDD (ﬂDD DOUBLE PRECISION)

Tk CGT: HOD&

l!i!fililill!ll!ii!l“!illflililllilll!l*l*li’ii!l*!fii#ifillfif!fif’fi

:TEST b:

'SET IE BITS IN FORTRAN ANSKER
: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
;PUSH 4 WORDS ON STACK (LONUM)
;PUSH 4 WORDS ON STACK (HINUM)
:ADDRESS OF FORTRAN ADD
:DETERMINE THE CONDITION CODES _
:POP 4 WORDS AND EXIT POLISH MCCE

;DISPLAY FLORTING POINT STRTUS
:LORD FPS, INTERUPT DISABLE AND 72
:LOAD ACO'WITH A RANDOM NUMBER
:LOAD ACI WITH A RANDOM NUMBER
:LOAD AC3 WITH THE SUM

: TURN_INTERUPTS ON

;RESET LOOP ADDRESS

m

T RR R R R R R PR R R R R R R R R AR AR R R R R R R AR R R RS R R R R BRI RRRR 2R 22222222020

RETE:

ERFE:

MOV 8007640, $FPS
CLR §FEC

¢LR §FpC

<LR FPS

CLR FEC

CLR FPC

ISR P, RANDM4
JER RY. $POLSH
$F. 4R

$p.uB

$A0C

§7S7

$POPYX

MOV §FPS, RO
LDFPS  #040200
LD LONUM, ACO
LCD HINOM, RC1
LDD ANS2, RC3
LOFPS 8007840
MGV $.+6, LAD
LDD nco Ac2
AOCD ace
5T srpé
BMI ERRE

STEPS  FPS

CMP FPS $FPS
BEQ 1578

€7D ace, ANS!
HLT+1
BrR ENDE

CFCC

:LORD ACD _INTQ RC2

;ADC RCL BY RC2

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

:STORE FLOATING PCINT STATLS

i CHECK FPS

:BRANCH IF (0K

:SAVE FPU ANSWER

;FPS_ERROR

1SKIP TO END

(WRIT FOR FRU 7O FINIGH
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1 TEST SECTION
003206 026767 175630 175834 CHP FPS,  §FPS ;gnccx THE FLORTING POINT STATUS
003214 001402 BEQ +b :BRANCH IF OK
003216 104377 HLT+377 :FPS ERROR
003220 0004SE BR ENDB :SKIP TO END
003222 026767 17SB1E 175822 CMP FEC,SFEC :CHECK THE FLORTING EXCEPTION COCES
003230 001402 BEQ .+6 gnnngu IF 0K
003232 104377 HLT+377 EC IS WRONG
003234 000450 BR ENDB :SKIP TO END
003236 026767 175804 175610 CMP FPC, $FPC :CHECK FLOATING PC
003244 001402 BEQ ___ TsTé ;BRANCH IF OK
303246 104377 HLT+377 :WRONG ADDRESS IN FFC
003250 000442 BR ENDB :SKIP TO END
003252 173702 TSTe: CMPD  AC2,  AC3 ;COMPARE FPU ANSWER TC FORTRAN ANSWES
003254 170000 CFCC :COPY FLOATING CONDITION COCES
003256 001437 BEC ENDB : ANSWERS CHECK
- COMPENSATE FOR FORTRAN YNACCURACIES.
003260 174267 175536 §7D AC2,  ANSI :SAVE FPU ANSWER
003264 062767 000001 175536 ADD 8] EvGi+g :INCREMENT FPU ANSWER
003272 00SS67 175530 ADC ANS 144
003276 005867 175522 ADC ANS]+2
003302 005567 178514 ADC ANS1
003306 173767 178510 CMPD  ANS1, AC2 : CHECK ANSWERS AGAIN "
003312 170000 CFCC :COPY FLORTING CONDITION COCES
003314 001420 ~cy 8EQ ENDE :BRANCH IF OK
003316 162767 000002 175504 SUB 8c ANS1+6 :DECREMENT FPU ANSWER
003324 00Se6? 175476 SBC ANE 1 +4
003330 005667 178470 SBC ANS1+2
003334 005667 178462 SBC ANS1
003340 173767 1754SE CMPC  ANSI, AC3 :CHECK ANSWERS AGAIN
003344 170000 CECC :COPY FLOARTING CONDITION CODES
003346 0QI4C3 BEG ENDE :BRANCH IF ox
003350 174267 175446 ST AC2,  ANS1  :SAVE FPU ANSWER
002354 104000 HLT :FPU AND FORTRAN DISRGREE
003356 005087 175460 ENDB:  CLR FPS :CLR FPU FPS BUFFER
003322 10S<00 SCOPE
ifi!iiii!lili*iii*iiilii*!ii!**li!!!liiiilii!:illiiiiﬂ»ﬂ»i*fi9§§+§§9§+0
TEST 7 EXERCISE noor (RDD FLOATING
OVERFLOW AND UNDERFLOW INTERUPTS OFF.
: rnu~cnrs MODE
'I»iﬂ'!fiiiiilitiililiINH»I!}ii!iiiiliiiilli{liiiiil»lli{!i§§i§§§§§§§§§§i¢§
003364 012767 DO4440 17S45E MOV $004440,$FPS  :SET 35 %rs }" FORTRAN ANSWER
003372 00S0E? 175454 CLR $FEC :CLR FORTRAN
002376 00S0B7 17S4Ez2 CLR $FPC :CLR FORTRAN FPC
002402 00S0B7 175424 cL FPS :CLR FPU FPS BUFFER
CO340e 00SCE? 178432 LR FEC :CLR FPU FEC BUFFER
002412 00S0B7 178420 CLR FEC c n FPU FPC BUFFER
803416 C04767 0OO4SES ¥eR PC. RANDM2 T RANDOM INPUT CATA
SC3422 004467 003622 ISR RY §POLEN sn*sn POLISH MODE
203428 007zkz 3F. 2R :PUSH 2 WORDS ON STACK LONUM



003610
C03el2
003614
aC3ee0

003eec2
t2382b

(0
e
(O NN
mmrmm
(L
nmo

MRINDEC-11-DCFPS-C
OCFPSD.PILI

007304
0000004

06738

016700
170127

012767

172600
172201
170267
026767
001404
174267
104001
000436

032767
001332
173702
170000
001427

174267
062767
00SS67
173767
170000
001414
162767
00SE67
173767
170000
001403
174287
104000

00SCE7
104400

787
ENe7

0E?

OO0
(@ o
mmru

-4

S
no
-5
IﬂH

E

175404
040000
175326

17533¢
1?5346
004440
003478

175334
178330

175300

0000g2

175252
000001
175240
175234

000002
175216
175821¢

175232

178214

mZz
ﬁ")

HO2

IS’NT RADD AND SUBTRACT EXERCISER

00E446

178334

178314

17524¢

1752

» -
n

RET7:

END?:

MACY1l 27(732) 17-SEP-76 09:31 PAGE 20

$P.2B ;PUSH 2 WORDS ON srncx (HINUM)
$ADR :ADDRESS OF FORTRAN ADD
grsr DETERHI THE CONDITION CODES
POP2X 0P 2 AND EXIT POLISH MODE
MOV §FPS, RO stanv FLOATING POINT STATUS
LOFPS  s040000 :LORD FPS, INTERUPT DISRBLE
LOF LONUM, ACO Lono ACO'WITH A RANDOM NUMBER
LDF HINUM, ACl :LORD ACL WITH A RANDOM NUMBER
LDF ANS2,  AC3 :LOAD ACI WITH THE SUM
LDEPS  #004440 : TURN INTERUPTS ON, EXCEPT OVERFLOW AND _NDESFL Ik
MOV £.+46, LAD ‘RESET LOOP ADDRESS
R L2 s s i el s s 2 2222222222222 222222222222 2222222
LDF ACO,  AC2 :LOAD ACO INTO AC2
ADDF  ACI.  AC2 :ADD ACl BY AC2
STFPS  FPS’ :STORE FLOQTING POINT STATUS
CHP FPS §FPS  :CHECK FPS
BEQ 1577 :BRANCH IF OK
STF AC2, ANSI  :SAVE FPU ANSWER
HLT+1 :FPS ERROR
BR END7 :SKIP COMPARE
BIT 22 §FPS  ;CHECK FOR OVERFLOW
BNE ENR7 :BRANCH IF OVERFLOW
CMPF  AC2,  AC3 :COMPARE FPU ANSWER TO onrnn~ ANSWER
CFCeC :COPY FLOATING CONDITION COCES
BEG END7 : ANSWERS CHECK
-COMPENSATE FOR FORTRAN INACCURACIES.
8TF Ac2, ANS :SAVE FPU ANSWER
288 55&1 ANS1+2 :INCREMENT FPU ANSWER
CMFF ANS1, AC3 : CHECK ANSWERS AGRIN
CFCC :COPY FLOATING CONDITION COCES
BEG END7 :BRANCH IF 0K
EBE 5551 ANS1+2 :DECREMENT FPU ANSWER
CMPF  ANS1, AC3 :CHECK ANSWERS AGAIN
CFC : COPY rLonrxnc CONDITION CODES
BEQ END? :BRANCH IF 0
STF AC2,  ANS1  :SAVE FPU nnsusn
HLT :FPLU AND FORTRAN DISAGREE
CLR FPS :CLR FPU FPS BUFFER
SCOPE

PR RE SRR AR E R R AR R R R RN RN R R R R RN R R R R R R R R R AR R AR AR A2
EXERCISE ADDD (ADD DOUBLE PRECISION)

:TEST 10:

MOV
CLR
CLR

OVERFLOW AND UNDERFLOW INTERUPTS OFF
TRUNCATE MODE
AR RS AR AR R AR AR R RN RN R R RSN RR R AR RIRI R0 402

#0CHEH0, $FPS
$FEC
§FPL

:SET IE BITS IN FORTRAN ANSKER
:CLR FCRTRAN FEC
:CLR FORTRAN FPC

. s —. —
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OCFPSD.P1I

ik

003656

003672

003702

003704
003710
003714
003720
003724
003730
003734

003742
003744

Q04100
004108

Q04106

n04112

5T
B

007252
007274
000000G
00735¢
007330
016700

172757
170127
012767

172600
172201
170267
026767
001404
174267
104001
000446

032767
001042
173702
170000
001437

174267

174267
104000

00067
104400

FLORTING POINT ADD AND SUBTRACT EXERCISER

TEST SECTION

1758170
175166
175164

B033E

175140
040200
175062
175066
175102
004640
003742

175070
175064

175034

00000e

175006
000001
175000
174772
174764
174780

000002
174746
174740
174732
17472¢

174716

174730

CLR FPS :CLR FPU FPS BUFFER
CLR FEC :CLR FPU FEC BUFFER
BB o L R
? RY. $POLSH Eﬁren“lgfnsu"gg
$P. 4R H 4 WORDS ON STACK (LONUM)
ggbga USH 4 WORDS ON STACK (HINUM)
§TST DETgSH§NE rugnconoxgggn CODES
$POPYX 4 WORDS AND EXIT POLISH MODE
MOV §FPS, RO DISPLRY FLOATING POINT STATUS
LDFPS  #040200 rpg NTERUPT DISARBLE AND FO
LOD LONUM, RCO Lon TH A RANDOM NUMBER
LOD HINUM, ACl :LOAD RC1 HITH A RANDOM NUMBER
LDD ANS2, ' AC3 :LOAD AC2 WITH THE SUM
LOFPS  %004&40 :TURN INTERUPTS ON, EXCEPT OVER AND UNDE
008202 MOV 8.+6, LAD RESET LOOP ADDRESS
PR R R EE R R R AR R R R R R R R R R L F R R R R R R R R SRR R R R R R R R R SRR LR R RSS2SR 4
LDD AC0,  AC2 :LOAD ACO INTO AC2
RET10: ADDD  ACI,  AC2 :ADD AC! BY AC2
STEPS  FPS’ srons rkonrxnc POINT STATUS
175070 CHP FPS §FPS
BEQ 15710 annucu xr 0K
STD AC2,  ANS! snvs FPU ANSWER
HLT+1 :FPS_ERROR
BR END10 :SKIP COMPARE
175080 TSTi0: BIT 82 §FPS  ;CHECK FOR OVERFLOMW
BNE  ENDID BRRNCH IF_OVERFLOW P
CMPD  AC2,  AC3 MPARE FPU ANSWER TQ FORTRAN ANSWES
CFCC copv FLOATING CONDITION CODES
BEG END1O : ANSWERS CHECK
-COMPENSATE FOR FORTRAN INACCURACIES.
$1D nce. ANS] :SAVE FPU ANSWER
175008 noo ANS1+6 : INCREMENT FPU ANSWER
ADC nn51+4
ADC ANS 142
ADC ANS1
CMPD  ANSI1, AC3 :CHECK ANSWERS AGAIN -
Crec :COPY FLORTING CONDITION CODES
BEQ END1O :BRANCH IF OK
174754 SUB 'Y ANS1+& :DECREMENT FPU ANSWER
SBC ANS1+Y4
SBC ANS1+2
8¢ ANS 1
CMPC  ANSI, AC3 s CHECK ANSWERS AGAIN T
CFCC :COPY FLORTING CONDITION CODES
8EQ END1O :BRANCH IF CK
STD AC2,  ANS!  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
ENDIO: CLR FFS :CLR FPU FPS BUFFER

102
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OCFPSD.P

e! &

1

004322
004324
004332
004334
004336

004340
004346
004388

OFPS-D

012767

172600

O0CH44

170000
026767
001402
104377
0Co42S

C2e7&7
001402
104377

FLOATING POINT ADD AND SUBTRACT EXERCISER MACYLl 27(732) 17-SEP-76 09:31 PAGE 22
TEST SECTION
ERER IR R R R R R R R R R R R RN R R R R R R R R R R R R AR AR R R R R RERERRRER 222224
s TEST 11: EXERCISE suar {EHB nncr FLORTING)
iI»i!lillil'l!lllliilil*li!i!iilll!iil!l!!l!llil!llilll!l’!ll!!il!fiiifi}
005732 005724 MOVB  SMINUS, ssxcn+1 sPUT *=* SIGN IN TYPE-OUT ROUTINE
000000G 003510 MOV #§SBR, .ERR1  :SELECT PROPER FORTRAN ROUTINES
0000G 003536 MOV #$580, .ERR gsx.sgr PROPER FORTRAN ROUTINES
G 003642 MOV #35BR. .ERR ELECT PRCPER FORTRAN ROUTINES
000000G 003660 MOV #3580, .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 FPu 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 JSR RY. SPOLSH ENTER POLISH MODE
$P. 2R 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 LDFPS  s040000 rpg NTERUPT DISABLE
174540 LDF LONUM, ACO Lon TH A RANDOM NUMBER
174544 LDF HINUM, ACl :LOAD AC1 urru A RANDOM NUMBER
174560 LDF ANS2, AC3 :LOAD AC3 WITH THE SUM
007400 LDFPS 5007400 :TURN INTERUPTS ON
004264 005660 MOV $.+6, LAD RESET LOOP ADDRESS
(RR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R LR R R AR 4258
LDF ACO,  AC2 :LOAD ACO INTO AC2
RET11: SUBF ACI.  AC2 :SUBTRACT AC1 BY AC2
174554 ST §FPS :CHECK FOR FORTRAN FPS ERROR FLAG
BMI ERRI1 *BRANCH IF ERROR FLAG SET
174540 STFPS  FPS :STORE FLORTING POINT ETATUS
174534 174540 CMP FPS $FPS  :CHECK FPS
BEQ 15711 :BRANCH IF OK
174504 STF aC2,  ANS! :SAVE FPU ANSWER
HLT+1 :FPS ERROR
BR END11 :SKIP COMPARE
ERR11: CFCC :WAIT FOR FPU TO FINISH
174512 174516 CMP FPS,  SFPS  :CHECK THE FLOATING PCINT STATUS
BEG .+b *BRANCH IF OK
HLT+377 :FPS ERROR
BR END11 :SKIP TO END
174500 174504 CMP FEC,SFEC :CHECK THE FLOATING EXCEPTION ZODES
BEG . +6 :BRANCH IF OK
HLT+377 :FEC IS WRONG

e S SRRt e —— - —
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J
004352 000427 BR END11 :SKIP TO END
00:354 02?357 174466 174472 SEP ?2?1§FPC cugcxuzzgnrxnc PC
88%325 ?Bﬂagg ? 377 ’Enons Rgss IN FPC
004366 000421 an END!1 :SKIP TO END
004370 173702 TST11: CMPF ma AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWER
004372 170000 crcb :COPY FLOATING CONDITION CODES
004374 001416 : ANSWERS CHECK
anptnsnrs roa ronrnnn tnnccuancxsa.
004376 174267 174420 3 ANS1 :SAVE FPU ANSWER
004402 162767 000001 174414 SUB 8l ANS1+42 ;DECREMENT FPU ANSWER
004410 00SEE? 174406 SBC ANS 1
004414 173767 174402 CMPF  ANSI, AC3 :CHECK ANSWERS AGAIN
004420 170000 CFCC :COPY FLOARTING CONDITION CCDES
004422 001403 BEQ ENDil :BRANCH IF OK
004424 174267 174372 STF AC2, ANS1  :SAVE FPU ANSMWER
004430 104000 HLT :FPU AND FORTRAN DISAGREE
004432 005067 174404 END11: CLR FPS :CLR FPU FPS BUFFER
004436 104400 SCOPE
Rt 2223222222222 2222222222222 2323232332232 2 3222222322 2
 TEST 12: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION)
: ALL INTERUPTS ON
ROUNDING MODE
il*i!*ll*l*llii**i*l¥§**!!*!iiliili!*illii*!!lil*!*lii!iiiiiiiifiiiifff
004440 012767 007600 174402 MOV 8007600,8FPS  ;SET IE BITS xn FORTRAN ANSWER
383323 882827 174400 CLR grsc :CLR FORTRAN FEC
7 174376 CLR FPC :CLR FORTRAN F
004456 00S067 174360 CLR FPS :CLR FPU FPS BUFFER
004462 005067 174356 CLR FEC :CLR FPU FEC BUFFER
004466 005067 174354 CLR FPC cn.n FPU FPC BUFFER
004472 004767 003646 ISR PC, RANDMY T RANDOM INPUT DATA
004476 004467 002546 ISR RY. $POLSH ENTER POL ISH noog
004502 007252 $P.4A :PUSH 4 WORDS ON STACK (LONUM)
004504 007274 §P.4B PUSH 4 uonos on STACK (HINUM)
004506 0000006 §SBD DRESS OF FORTRAN SUBTRACT
004510 007352 §7sT DETERMINE rne CONDITION CODES
004512 007330 $POPYX POP 4 WORDS AND EXIT POLISH MODE
004514 016700 174330 MOV §FPS, RO oxsanv FLOATING POINT STATUS
004520 170127 040200 LDFPS  #040200 OAD FPS, INTERUPT DISRBLE AND FD
ogqsgq 172467 174252 LDD LONUM, ACO ,-on ACO WITH A RANDOM NUHSE
00430 172567 174256 LOD HINUM! ACl :L0AD AC1 WITH A RANDOM NUMBER
00434 172767 174272 LDD ANS2,  AC3 :LOAD AC3 WITH THE SUM
8gngo 70127 8“7522 LOFPS  #007600 : TURN INTERUPTS ON
4544 012767 0OO4SE2 00S372 MOV 8.+6, LAD *RESET LOGP ADDRESS

T ERRERE R R R R R AR R R AR R R R R R AR R RE RN R R R R R R AR R R R R R R R E R R PR R AR R R R IR R

Q4SSe 172600 %DD ACO, Ace LOQQ RC? £NTO RC2
O4SSY 173201 RETl2: SUBD ACL ACe :SUBTRACT AC1 BY AC2
004586 (005767 1742EE TST §FPS :CHECK FOR FORTRAN FPS ERROR FLAG

PR
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OCFPSD.PIL

8°"§sq

B30
OOHBéS
004622
004624

004730
004734

004736
004744
004750
004754
804760
00474
204770
004774

10041
190248
026767
1427
174267
104001
000450

170000
8867 7
14
104377
000441

026767
001402
104377
000433

026767
001402
104377
000425
173702

170000
001422

001403
174267
104000

005067
104400

01%767
005067
005067

004467

LO2

FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 24
TEST SECTION
gng ERR12 :BRANCH IF ERROR FLAG SET
174252 TFPS  FPS *STORE FLOATING POINT STATUS
174246 174252 CMP FPS $FPS  :CHECK FPS
BEQ 15712 *BRANCH IF OK
174216 STD AC2,  ANS1  :SAVE FPU ANSWER
HLT+1 ‘FPS ERROR
BR END12 :SKIP TO END
ERR1Z: CFCC :WAIT FOR FPU TO FINISH
174224 174230 CMP FPS,  SFPS  :CHECK THE FLOATING POINT STATUS
BEQ .46 :BRANCH IF OK
HLT+377 :FPS ERROR
BR END12 :SKIP TO END
174212 174218 CMP FEC,SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ .46 :BRANCH IF OK
HLT+377 ‘FEC IS WRONG
BR END12 :SKIP T0 END
174200 174204 CMP FPC, $FPC :CHECK FLOATING PC
BEQ 15Ti2 :BRANCH IF OK
HLT+377 :WRONG ADDRESS IN FPC
BR END12 :SKIP TO END
TST12: CMPD  AC2,  AC3 :COMPARE FPU ANSWER TO FORTRAN ANSKER
CFCC :COPY FLOATING CONDITION CODES
8EQ END12 : ANSWERS CHECK
- COMPENSATE FOR FORTRAN INACCURACIES.
174132 . 81D n a ANS1 ~ ;SAVE FPU ANSWER
000001 174132 SUB ANS1+6 DECREHENT FPU ANSWER
174124 SBC nnél+q
174116 SBC ANS1+2
174110 58¢ ANS 1
174104 CMPD  ANS1, AC3 s CHECK ANSWERS AGAIN
CFCC :COPY FLOATING CONDITION CODES
BEG END12 BRANCH IF OK
174074 STD AC2,  ANSI  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
174106 ENDI2: CLR FPS :CLR FPU FPS BUFFER
SCOPE
*lilil!l!*i!!l*ilnl{il»!l*iili!!li*!liilll*!l*illli*!iiii*iﬂlilil!iiiliiif
:TEST 13: EXERCISE suar (SUBTRACT FLOATING)
; OVERFLOW AND UNDERFLOW INTERUPTS OFF.
ROUNDING MOOE
iil*l!*l**i*i**ill**!l!*INH'*!l!*ll*!l*i!*i!i*!i*i****!iii!ii!iiliiiiiii
004400 174104 MOV 8004400,$FPS  ;SET IE ?ITS }n FORTRAN ANSWER
174102 CLR $FEC :CLR FORTR
174100 CLR §FPC :CLR FORTRAN FPC
174062 CLR FPS :CLR FPU FPS BUFFER
174060 CLR FEC :CLR FPU FEC BUFFER
174056 CLR FPC :CLR FPU FPC BUFFER
003212 JSR PC, RANDM2 :GET RANDOM INPUT DATA
002250 3R RY, §POLSH :ENTER POLISH MODE

- . —— —




00sS15e
00sS1Se

00cz12

170127
012767

172600

00S067
104400

012767
005067
00S067
005067
005067
00S067
004767

FLOATING POINT ADD AND SUBTRACT EXERCISER
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TEST SECTION

173762
173756

17372¢

00coaz

173700
000001
173666
173662

173652

173bbM

004600
173660
173656
173640
173636
173634
003126

- — — - —

00S074

173762

173742

173674

173662

MO2

$P.2A ;PUSH 2 WORDS ON STACK (LONUM)

$P. 2B usn 5 uono;ogu STACK (HINUM)

§SBR uernnc

§7ST oers INE THE ono TION CODES

$POP2X :POP 2 WORDS AND EXIT POLISH MODE
§FPS, RO :DISPLAY FLOATING POINT STATUS

LOFPS  #040000 Lono FPS, INTERUPT DISABLE

LDF LONUM, RCO ACD'WITH A RANDOM NUMBER

L AC1 WITH A RRNDOH NUMBER
;LORD AC3 WITH THE SUM

MOV 8.+46, LAD *RESET LOOP ADDRESS
;i*i*l*!*!i!l*i*!!*!ii**!il!!!*l*!i!!!liii*!*!i!*!iii*i*iii!il*!*l!*lli!
LDF ACO,  AC2 :LOAD ACO INTO AC2

RET13: SUBF  ACI, AC2 :SUBTRACT ACl1 BY AC2
STFPS  FPS' :STORE FLOATING POINT STATUS
CMP FPS §FPS  :CHECK FPS
BEQ 15713 .*BRANCH IF OK
STF AC2, ANSI  :SAVE FPU ANSWER
HLT+1 :FPS ERROR
BR END13 :SKIP COMPARE
TST13: BIT 82 $FPS  ;CHECK FOR OVERFLOW
BNE END13 *BRANCH IF OVERFLOW
CMPF  AC2,  AC3 :COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ END13 : ANSWERS CHECK
-COMPENSATE FOR roarnnu tNACCURACIES.
STF AC2, ANS1 :SAVE FPU ANSKER
EEE 3§é1 ANS1+42 ;DECREMENT FPU ANSKER
CMPF  ANSI, AC3 :CHECK ANSWERS AGAIN
CFCC :COPY FLOATING CONDITION CODES
BEQ END13 :BRANCH IF ox
STF AC2, ANS1  ;SAVE FPU ANSWER
HLT :FPU AND Fonrnnu DISAGREE
END13: CLR FPS :CLR FPU FPS BUFFER
SCOPE
i*!ill!lill!*iliili!*li!l!il!l!!l**!lll**l!l!illiil*i*l**iii!i**i*ii*i*
:TEST 14: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION)
; OVERFLOW AND UNDERFLOW INTERUPTS OFF

ROUNDING MODE
EEEAEEEEHEE R R R R R R R R R R R R RS

MOV #004600, $FPS ;SET IE BITS IN FORTRAN ANSKER

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
JSR PC, RANOMY ;GET RANDOM INPUT DATA

MARCY1l 27(732) 17-SEP-76 09:31 PAGE 25

TURN INTERUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
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! 005216
. 2

00s402

0OS404
00s410

00S4l1e
00S420
00SH4eH
00430

004467
007252
007274
%
007330

016700
170127
172467
172567
172767
170127
012787

172600

001404
174267
104001
000431

00S0e7
104400

012767

005067

e - —— —
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FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732)
TEST SECTION

17-SEP-76 09:31 PRAGE 26

002026 JSR RY, $POLSH ;ENTER POLISH MODE
$P.4A :PUSH 4 WORDS ON srncx (LONUM)
gp.ga ' PUSH 4 uonog ON S
3757 oE?“En?NSFTHERCONDI?“Sn CODES
$POPYX :POP 4 WORDS AND EXIT POLISH MODE
633360 Eogps SFPS RO oxsanv FLOATING POINT srgrgan »
17%533 LBD LgNUH ACO LSQB 3 }TH A nnuBéE o
173536 LDD HINUM, ACI : LOAD ncx HITH A RRNDOH NUHBER
173552 LDD ANS2, AC3 :LORD AC3 WITH THE S
004600 LOFPS  #004600 : TURN INTERUPTS ON EXCEPT OVER AND UNDERFLOW
005272 004652 MOV $.46, LAD ‘RESET LOOP ADDRESS
3 1222323323232 323333333 33 333 832 333 323233323232 232232232232 2322222222 222228222,
LDD ACO,  AC2 :LOAD ACO INTO AC2
RETI4: SUBD ACl,  AC2 :SUBTRACT AC1 BY AC2
173540 STFPS  FPS’ :STORE FLOATING POINT STATUS
173534 173540 CMP FPS §FPS  :CHECK FPS
BEQ (380 :BRANCH IF OK
173504 STD AC2,  ANSI ,aRVE FPU ANSKER
HLT+1 :FPS_ERROR
BR END1Y :SKIP COMPARE
000002 173520 TSTi4: BIT 82 $FPS  ;CHECK FOR OVERFLOW
BNE END1Y4 :BRANCH IF OVERFLOW
CMPD  AC2,  AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ ENDI : ANSWERS CHECK
- COMPENSATE ron FORTRAN INACCURACIES.
173456 §TD n 2, ANSl  ;SAVE FPU ANSWER
000001 §73456 SUB ANS1+6 :DECREMENT FPU ANSWER
173450 SBC nnsx+u
173442 SBC ANS1+2
173434 SBC ANS 1
173430 CMPD  ANS1, AC3 :CHECK ANSWERS AGAIN
CFCC : COPY FLORTING CONDITION CODES
BEQ END14 *BRANCH IF 0
173420 STD AC2, ANSI  ;SAVE FPU nnsuen
HLT :FPU AND FORTRAN DISAGREE
173432 END14: CLR FPS :CLR FPU FPS BUFFER
SCOPE
i*!*!*l!i'lil*!!l»!!l"l!!illl*!i!l*!l!iiii!l!ili*!l!*i*i**ii*i*l**iii*i-}*i
:TEST 15: EXERCISE SUBF (SUBTRACT FLOATING)
; ALL INTERUPTS ON
TRUNCATE MODE
!ll!l*ll*iii!ii!l!!iliill!li*iiili*!!iliii!*ll*******!**ii*i****i*i**i*
007440 1724230 MOV 8007440,$FPS  ;SET IE BITS IN FORTRAN ANSKWER
173426 CLR $FEC :CLR FORTRAN FEC
173424 CLR $FPC :CLR FORTRAN FPC
173408 CLR FPS :CLR FPU FPS BUFFER
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.e ST SELTION
30Se38 Q0606 1T3Wie L& ¢ :CLR FPU FEC BUFFER
S364sC s %502 ‘R 1N ;LR FPU rSc FE
XXE s g:ﬁr Aok 1 RarCM2 T RANOOM. INBUT DATA
338480 e Xt I5R £s §P0LSH :ENTER POL
=i - 338 (5] o ETAck
i 304 F.28 : ! K CRiNcH
205460 200000 ik : FORTRAN SUBTRACT
Soswse 207 35¢ §7ST ‘DETERMINE THE CONDITION CODES
338¢ed XX°3iE §P0P2x PP 2 AND EXIT POLISH Mooe
Beuss oamaw LA R IR e L e
o N zrg% :BE LONUM,  ACO EL% a&'uim A m&n NUMBES
308502 i.assz 173304 ’EDF HINUM. gci :L% §1 :g: ercmsm NUMBE S
06813 175,'.,':55' 5633/ 58 Bres e g ¥ RN Mmprs'en
00SS1E 012767 005524 0QwszC MOV 8.+6, LAD ‘RESET LOOP ADDRESS
(PR R R R R R R RN R R RN R RN R AR RRRF RN R FRIRRBRRRRIP004800802000 00

005524 i;eagg? RS LOF ggo. ggg :LORD aco INTO RC2
00SS30 00S767 173314 i S §= s“ra srés ?ff,x ron ron%m FPS_ERROR FLAG
00S5™ 100412 BMI ERRIS F ERROR FLAG SET
005536 170267 173300 STFPS  FPS srons rksonnm POINT STATUS
00SS42 (26767 173274 173300 Zmp F §FPS  :C
D0SSS0 001427 BEQ 15715 ;em«cn IF 0K
00SS52 174267 173244 STF RC2,  ANS!  :SAVE FPU ANSWER
005556 104001 HLT+1 :FPS_ERROR
005560 (DOO4SS B7 ENDIS :SKIP COMPARE
%5522 1 ERRIS: CFCC “f‘é’ r?n FPU TO rxn SH )

§ 02676, 173252 17325k CMB FPS,  SFPS CK THE FLORTING P :‘f STATLS
035572 001402 £G .46 RANCH IF OK
00SE74 104377 HLT+377 FPS ERROR
00SS7& 000446 8k END1S :SKIP TO END
00S600 026767 173240 173244 CMP FEC,SFEC :CHECK THE non*mc EXCEFTION CODES
00SE0E 001402 8EQ .46 BRANCH IF
035610 104377 HLT+377 :FEC IS mom
00Se12 D0CHS0 Bk ENDLS 'SKIP TO END
00SE14 026767 173228 173232 CHP FPC, SFPC s CHECK rx.ommc PC
00Se22 001402 BEQ 15718 :BRANCH IF
00Se2d 104377 HLT+377 : WRONG Aoonsss IN FBC
00Se2e 000432 ER ENDLS :SKIP T0 END
005830 173702 TSTIS: CMPF  AC2.,  AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
00S£32 170000 CFC :COPY FLOATING CONDITION CODES
00Se34 001427 BEQ END1S : ANSWERS CHECK

vonpsnsme FOR romnu {NACCURACTES.

00SE36 174287 1731E0 §3F 2, ANSI  ;SAVE FPU ANSWER
00EE4e 062767 000OCI 172154 ACO ANS1+2 :INCREMENT FPU ANSWER
905es0 00SSe7 173146 ROC nnéx
SREEES (73767 17314 CMEF  ANS1.  AC3 :CHECK ANSWERS AGAIN

cOSeed 170000 CFCC :COPY FLORTING CONDITION CCCES

- o — | ——— g R W ———
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1 TEST SECTION
62 001414 END1S :BRANCH IF
%?Asq sé 000002 173132 EES 82 ANS]+2 -ggcnirtm Q“Pu ANSWER
Sa o i = N«
i / o
5% EFer E5v FWQ Eene T IoN cooES
2087 18 BEG ENDIS
005706 174267 173110 STF AC2,  ONS] savs msu:
53S712 104000 HLT :FPU AND FORTRAN DISAGREE
2 :;: ,-ﬁqggb 173122 END!S: gkgps FPS :CLR FFU FPS BUFFER
: PRI PPEIRPEPERERBPRERFTFBIPRIFPRIPIIREIRAPRPRIEAEP283 5280458640020 244044
:TEST 16: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION)
; mﬂ xmsauprs ON
: TRUNCATE MODE
§§§l§lllllllill}l!llillllllQl!li‘lll‘ll‘l!ill!!!ﬂl{i!9!!!!!9!!!!{999!900’0
00S722 012767 007640 173120 MOV 8007640,8FPS  ;SET IE BITS IN FORTRAN ANSWER
005730 00S06? 173116 CLR $FEC :CLR FORTRAN FEC
005734 005067 173114 CLR §FPC :CLR FORTRAN F
005740 005067 173076 CLR FPS :CLR FPU FPS BUFFER
00S744 005067 173074 CLR FEC :CLR FPU FEC BUFFER
005750 00S067 173072 LR £p¢ :CLR FPU FPC BUFFER
005754 004767 002384 ISR FC, RANDM4 :GET RANDOM INPUT DATA
005760 004467 001264 ISR R4 §POLSH :ENTER POLISH MODE
‘005764 (007 §P. 4A :PUSH 4 m ON STACK (LONUM)
005766 0072 §F 4B :PUSH 4 ON STACK (HINUM)
005770 §S80 : SS OF FORTRAN SUBTRACT
005772 007352 §7sT ;DEEQEmE INE THE CONDITION CODES
007330 §POPYX :POP 4 WORDS AND EXIT POLISH MOOE
005 016700 1730 MOV $FP :DISPLAY FLOATING POINT STATUS
0eoes 18199 3438 (OFps 3000 0 iDBRD Fhs INTERUPT DISABLE BN FO
172%7 172770 LOD LONUN, ACO :L0AD ACO WITH A RANDOM wnee
006012 7 172774 L0 HINUM, ACl :L0AD AC1 WITH A RANDOM NUMBER
00e01e 172767 173010 LOD ANS2, ' AC3 :LOAD AC3 WITH THE SUM
006032 170127 007840 LOFPS  #007640 : TURN_INTERUPTS ON
006026 (012767 006034 004110 MOV 8.+6, LAD *RESET LOOP S5
(R R RER R R R R R R R RN R R ER R R F R R R R R R R R R AR LR R R R R RN R R R AR REL2 R 2RI PRI 4242
006034 172800 LDD ACO,  AC2 :LOAD ACO INTO AC2
006036 173201 RET16: SUBD  ACI ACZ :SUBTRACT AC1 BY AC2
006040 00S767 173004 ST §FPS :CHECK FOR FORTRAN FPS ERROR FLAG
006044 100412 BMI ERR1GE :BRANCH IF ERROR FLAG SET
006046 170287 172770 STFPS  FPS srons FLORTING POINT 5TATUS
006052 026767 172764 172770 CMP FPS §FPS  :CHECK FPS
0Ce0B0 001427 BES 157le :BRANCH IF OK
00e0be 174267 172724 ST0 AC2,  ANS!  :SAVE FPU ANCKER
20e0ee 104G0; HLT+1 :FPS ERROR
30eC70 O0OO4&E BF END1E :SKIP TO END
008072 170000 EREIE: CFCC -WAIT FOR FPU TO FINISH
06374 02B7E7 172748 17274 CME FPS,  §FPS  :CHMECK THE FLOATING PJINT STaTuS

S0ei02 QCi«Ce BEG .+t :BRANCKH IF QK
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006104 1ON3T7 HLT+377 :FPS ERROR
008106 OO0 B8R END1B :SKIP TO END
006110 026767 172730 IMP FEC,SFEC cuecx THE FLOATING EXCEPTION CCDES
00elle OC14 BEQ .46 K IF OK
006120 1043 HLT+377 :FEC IS WRONG
00e122 00O R END1E :SKIP TO END
008124 026767 172716 CHP FPC, $FPC :CHECK FLOATING PC
308132 001402 BEQ 15716 :BRANCH IF OK
308134 104377 357’377 : WRONG SS IN FPC
00613 000%M2 END1B :SKIP 10
ggg%:g 173702 E?é% AC2,  AC3 chngz ozmm% ;g ggp'gf_w ENSIE
o [ { 4 .‘3 vvdhb
006144 60932? 88 END.t Snsa:?. Hg
- COMPENSATE FOR FORTRAN !nnccunncxss
00B14e 174267 172850 §T0 nca ANS | SAVE FPU ANSWER
006152 062767 00000 ADD ANS1+6 :INCREMENT FPU ANSWER
006180 00SS6? 172642 ADC nn51+4
006164 005567 172634 ADC ANS]+2
006170 00SS6? 172626 ADC ANS!
006174 173767 172622 CMPD  ANSI, AC2 ;CHECK ANSWERS AGAIN
17 &Fee :COPY FLORTING CONCITION 202ES
006202 001420 BEQ ENC16 :BRANCH IF OK
162767 000002 SUB 82 ANS1+& :DECREMENT FPU ANSWER
006212 005667 172610 SBC ANS 1 +4
006216 00SE6? 172602 SBC ANS 142
00b222 005667 172574 S8¢ ANS 1
006226 173767 172570 CMPD  ANSI, AC3 CHECK ANSWERS AGAIN (e
006232 1 Ceee :CoPY FLOATING CONDITION 20DES
006234 001403 BEQ END1E BRANCH IF OK
006236 174267 172560 g7 ACZ.  ANS!  :SAVE FPU ANSWER
00242 104000 HLT :FPU AND FORTRAN DISAGRES
O0E244 00S0B7 172672 ENDIB: COLR FPS :CLR FPU FPS BUFFER
adessc 108302 SCOPE
;ii*’ilii!iiiiif!i!li!iliii!!l!llliilili!iillli!liilliﬁiifl0!{fti}tfo000
:TEST 17: EXERCISE SUBF (SUBTRACT FLOATING

‘ QVERFLOW AND_UNDERFLOW INTERUPTS CFF,
: TRUNCATE MODE

(PR FEERERRFFRER P2 I PSR IR IRRRFRRRRERRERLRR R R AR IR P IRPRRLIR IR0
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174267
062767
00SSe?

173060
001414
162767
00SE6?
173767
170000
001403
174287
104C0C
20S0e?

‘--.~‘-

FLORTING POINT RDD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-7¢ (09:31 PAGE 2C
TEST SECTION

004440 172570 MOV 8004440, SFPS SET N FORTRAN ANSKER
793260 IR 7 R FERTRAN FEC
x;asgz ctn s;Pc ctn rggrnan Eﬁ?‘
{5838 (R R iR PRy F =
1735;5 gLs ;Ec e :CLR FPU FPC aurrsgmg
886?34 I8R RS’ $FOLSH Eﬁrsﬁ“ggf”su"ﬁgoe
§P.2R s 58532 TACK (LONUM)
§p.28 PUSH TACK (HINUM:
gggg PES rontnnn SUSTRACT
|
I %u%%a%wwe
172516 MOV §FPS, RO ;DISPLAY FLOATING POINT STATUS
oqaoog LOFPS 8040 : LORD rpg. }n ERUPT CISABLE
172494 LDF LONUM, ACO Lono ACO'WITH A RANDOM NUMBE
172444 LOF HINUM. ACl :LORD AC }m A RRNDOH wnaza
1724 LOF ANS2, ' AC3 :L0AD AC
50444 LOFPS 8004440 : TURN xnrenuvrs on sxcsp OVERFLOW AND NCESF .
006384 003580 MOV 8.+6, LAD RESET LOOP ADDRESS
. AT IR Y R R R R R R R R R R T T T T FE P S S SR RS R R R R R R R
DF ACD.  AC : NTO AC
RET17: %uar nEx s 0“9 9 1 BY Sca .
172446 STFPS  FPS sroas FLORTIN' POINT STATLS
172442 172446 CMP FPg §FPs  ;CHECK FPS
8EQ 157i7 :BRANCH IF 0K
172412 STF A2,  ANSI  :SAVE FPU ANSWER
HLT+] :FPS ERROR
BR END17 :SKIP COMPRRE
000002 172426 TSTI?: BIT 82 §FPS  ;CHECK FOR OQVERFLOW
BNE EN617 :BRANCH IF OVERFLOW
CMPF AC3 :COMPARE FPU ANSWER T0Q FORTRAN ANSWKES
CFCC :COPY FLOATING CONDITION CODES
ego ENCi7 : ANSWERS CHECK
- COMPENSATE FOR FORTRAN INAGCURACIES.
172364 8TF aca. ANSI  ;SAVE FPU ANSWER
006001 172360 ADD ANS{+2 :INCREMENT FPU ANSWER
e - :
CFCC g”fv rL02"§ 3 CON rr:cn CODES
BEG ENDL?
000002 17233t SUB 82 ANS1+2 ozcnsntnr rpu ANSWER
172330 Sa¢ ang1
172324 CMPF  ANSI, AC3 ;CHECK_ANSWERS AGAIN_
CFC :COPY FLOATING CONCITION CCDES
BEY NG :ERANCH IF OK
172314 STF ACZ,  ANS!  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE

17232t ENDI7: CLR FPS :CLR FPU FPS BUFFER



+1=0CFPS-L '{ n'égc POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-7¢ 09:31 PARGE 2i

R R R R R R R R R RN AR RN R AR R RN RR R R R AR AR AR AR R RERRRRRRERRBR250084085044885

;TEST 20: EXERCISE Vggp 6augﬂgﬂﬁuoggyfbﬁ PREEACATY oer

.0QQQilil!l!l!l!lllli!l!illifllllllllllllll!l!ll!lllilill69!406’1690649

00&S16 012767 0OY&40 172324 MOV 8004640, 8FPS  ;SET xs §xrs IN FORTRAN ANSLER
206524 00S06? 172322 CLR $FEC :CLR FORTRAN FEC

ssusgg ? 175352 CLR §FPC :CLR rgﬁrnnn F

00eS ? 1?7 CLR FPS :CLR FPU FPS rzn

006540 005067 172300 CLR FEC ;CLR FPU FEC BUFFER

506544 ? 632 76 CLR FPC gt FPU FPC BUFFER

00&Ss0 7 001570 ISR PC. RANDMY T RANDOM INPUT DATA
00BSSY 004467 000470 1P Iy gPOLSH  ENTER POLI MODE
006560 73;5 §F. 44 :PUSH Y4 ON STACK (LONUM)
006562 8372 §P. 48 :PUSH Y4 ON STACK (HINUM)

006564 $SBD :RDDRESS OF FORTRAN SUBTRACT
006566 007352 §7s7 :DETERMINE THE CONDITION CODES
006570 007330 §POPYX :POP 4 WORDS AND EXIT POLISH MOOE
006572 016700 172252 MOV §FPS, RO :DISPLAY FLOATING POINT STATUS
006576 170127 040200 LOFPS 8040200 :LOAD FPS, INTERUPT DISABLE AND FD
008EJe 172467 172174 LOD LONUM, ACO :L0AD ACO'WITH A RANDOM NUMBER
006806 172567 172200 0D HINUM. ACl :L0AD AC1 WITH A mon NUMBER
006kle 172767 1722:4 LDD ANS2, " AC3 :LOAD AC3 WITH THE S
006616 170127 0ONEMC ! LOFPS  #004640 :TURN INTERUPTS ON sxcspr OVER AND UNDERFL i
00622 012767 008830 003314 MOV 8.46, LAD :RESET LOOP ADORESS
(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 A IR RN R R R R R R PR R R F RS2 R4 242228

006E30 172600 LDD ACO,  AC2 :LOAD ACO INTO AC2
006e32 173201 RET20: SUBD ACI.  AC2 :SUBTRACT AC1 BY AC2
006634 170267 172202 A STFPS  FPS :STORE FLOATING POINT STATLS
00640 026767 172178 172202 CMF FPS §FPS  :CHECK FPS
006646 001404 BEG 15720 :BRANCH IF 0K
006650 174267 172146 | STD AC2, ANSL  :SAVE FPU ANSWER
006654 104001 HLT+] :FPS ERROR
006656 (000446 BR END20 :SKIP COMPARE

00BBE0 032767 000002 1721z TST20: BIT 82 §FPS  ;CHECK FOR OVERFLOW

00eebe 001042 SNE Enb20 :BRANCH IF OVERFLOW

00ee70 173702 CMPD  AC2,  RC3 :COMPARE FPU ANSWER TOQ FORTRAN ANSWES
00k7e 17000C CFC :COPY FLOATING CONDITION CODES

006674 001437 EES ENC20 : ANSWERS CHECK

- COMPENSATE FOR FORTRAN INACCURACIES.

00eB76 174267 172120 §10 AC2,  ANSI  ;SAVE FPU ANSWER
006702 762767 000001 172120 ADD ' ANS1+& :INCREMENT FPU ANSWER
006710 00Sse? 172112 ADC ANS1+4
006714 00SS67 172104 ADC ANS1+2
006720 00SSe7 17207t ACC ANS1
00E724 173767 172072 CMPD  ANS1, AC3 :CHECK ANSWERS AGAIN
006720 170000 CFeC :COPY FLOATING CONDITION CGCDES
005732 001420 BEQ END20 :BRANCH IF OK

TE724 Eem 000002 17208t SUB 'H ANS1+& :CECREMENT FPU ANSWER
FAE752 6 SeE? 172060 el ANS 1 44

CCe7e: (QSes? 1720%z S8C ANS 142
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::;N'g. .i ~DlFPS-D EtggYéE§T§8£N' A0D AND SUBTRACT EXERCISER MACYLL1 27(732) 17-SEP-76 (09:31 PAGE 32
Q087s2 00566/ 172044 SBC ANS1
036222 173767 172040 CMPD ANSL1, RAC3 : CHECK RS AGRIN
goey éﬂ CFCC 5 : COPY FL?RT NG CONDITION CODES
20BTEY 14 BEG ENDZC :BRANCH IF 0K
006TEE 174267 17203C ST RC2, ANS | :SAVE FPU ANSWER
c0b772 104000 HLT :FPU AND FORTRAN DISAGREE
D28TTH J SO87 172082 EnNCeC: COLR FES :CLR FPL FPS 2UFFER

oo ooe 4400 £Z0PE
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MAINDEC- 1-3::95-5 FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-7& 09:3] PAGE 22
028880, P1 BELL AND SCOPE ROUTINE
007002 032737 002000 177570 DOMNE: BIT #5W10, 34SWR ;RING THE BELL’
307610 00100S BNE 15 :NO!
907012 Q12767 000207 003120 MOV $BELL,.TYPE :TYPE A BELL
007320 000004 012140 TYPE, .TYPE
0g? oosgwg - 18: CLR <(8) :CLEAR TRACE TRAP
507 032737 010000 177570 BIT 8SW12, JuSWR ‘RUN WITH TRT?
007034 001010 BNE 2§
007036 00S167 003100 - COM TRPB
007042 100005 BPL 28
007044 0S2716 000020 BIS £20, (&) ;SET_TRACE_TRGP
007 012746 007102 MOV 83§,  -(B)  :JUMP TO START OF TEST
007054 000002 RTI
007086 012746 007054 23: MOV 848,  -(&)  :JUMP TO START OF TEST
007062 000002 RTI
007064 013700 000042 4§: MCY 2842,R0 ..Er MONITOR ADDRESS
007070 001404 BEQ EL L IF wowe
007072 004710 ISR 7. (0) :G0 TC MONITOR
007074 000240 NOP
007076 000240 NOP
007100 000240 NOP
007102 000137 000200 28 IMP 28200 ;JUMP TO START OF TEST
007106 000002 YESRT: RTI * :RETURN TO PROGRAM FROM TRAP
007110 032737 000400 177570 .EMT:  BIT #SW08, D8SWR +KILL LDUB OR LOOP ON SPEC. TEST
0G7116 001404 BEG 13
007120 123767 177570 171852 CMPE  J8SWR, ICNT - -ON RIGHT TEST?  #SW7-0s
007126 001437 8EG OVER .
007130 113703 177570 1§: MOVE  2#SWR,R3 :GET UB BITS
007134 170003 LDUB
007136 032737 040000 177570 BIT csuxq J9SWR :LOCP ON TEST
007144 001026 BNE KIT
007146 032737 004000 177570 BIT osuxx J8SkR :KILL ITERATIONS
007154 001012 BNE SAVLAD
007186 106767 171617 15718 ICNTH
007162 001404 BEG 2% :BRANCH IF FIRST
007184 126767 002762 171807 CMPE  TIMES,ICNT+!  :DONE?
907172 001013 BNE KIT :BRANCH IF NOT
007174 112767 000001 171577 28: MOVE  #l, ICNT+! :FIRST ITERATION
007202 10S2e7 171572 SAVLAD: INCE  ICAT :COUNT TEST NUMBERS
007206 Q011667 002732 MOV (6),LAD :SAVE LOOP ADDRESS
007212 016737 171582 17757C MOV ICNY . 28DISPLAY :DISPLAY TEST NO. AND ITERATION 2087
007220 000002 RTI :RETURN
007222 105267 171582 KIT:  INCB  ICNT#}
007226 016727 17188 (77570 OVER: MOV ICNT,380ISPLAY ;SET UP DISPLAY
007234 (00S7e7 (02704 15T LAD :FIRST ONE®
27240 001760 BEG SAVLAD
007242 0lB71E DO2E7E MOy LAD, (&) JDuE RETURN ADDRESS
207246 00Co0e &7} FIxES p¢



"';:‘.g\ . l'uwcpc‘
£

207274
007300
007304
0C7310
007314

007316
007322
007326

ER
007340
007344

007350

007352
007360
0g7

00Ci3v

016746
016746
016746
746
134

016746
016746
016746
016746
000134

012667
012667
000204

015567
012667

012667
000204

032767
100437
001045
032716
001025
052767
032767

1167C1
005301
006301
0lEl67
02262t
105787

RTING PO NT ADD AN
ORTRAN ROU INES (POL

171510

100002

077600

COCO04
077600

03000C
0oocg2
171416
00CO04
00C00e
goocic
171314

0C7Si4
171344

171870

171450
171374

171432

171372

171356

fs

103

SUBTRRCT EXERCISER

M MOCE)

$POLSH: JMP

§P.49R:
$F.2R:

§F.48:
§P.28:

§POP2X:

§PCPYX:

g7ET:

$TST!:

§7ST2:
§TER:

AU .
LR J .

MOV
MOV
MOV
Moy
JMP

MOV
MOV
MOV
MOV
JMP

MOV
MOV
RTS

MOV

J(RY)+

LONUM+B, -(SP)

LONUM+4 . -(8P)

LONUH*E -(SP)
ONUM, -(SP)
(RY)4

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

(SP)+, ANS2
(SP}+, RANS2+2
RY

(SP)+, ANS2

(SP1+, ANS2+2

(SP)+, ANSZ+4
é&PJ* ANSZ+E

#100002, §FPS
$TER

$TQV
8077600, (&)
§TST!

804 §FPS
8077600, LONUM

$7ST3
0030000 §FPS
$1ST

(&)

2(BJ

§FPS

§7ST!

4(B)

6{&)

()

§7STe

8.0 §FPS
2(R%)+

ICNT, Rl

Rl

Rl

RET QD( ), SFPC
{SP) {SP)+
SFPS

$TOVL

(SP)+, (SPi+
(R4 )+

R4

MACY1l 27(732) 17-SEP-786 (09:31 PAGE 34

;EXIT POLISH MOCE

;EXIT POLISH MODE

;CHECK FOR ERROR FLAG AND OVERFLCW
;BRANCH IF FLAG SET

:BRANCH IF OVERFLOW

iTEST THE EXPONENT

:BRANCH I NOT ZERO

:SET Z BIT

:CHECK OPERAND FOR ZERQ EXPONENT
:BRANCH _IF ZERQ

;CHECK FOR INTERUPTS ENRBLED
:BRANCH_IF NOT SET

:CLEAR THE ANSWER

;CHECK FOR DOUBLE PRECISIO!
:BRANCH IF NCT

;FIND THE SIGN
BRRNCH IF PLUS
:SET N BIT

;GET TEST NUMBER
:SET_POINTER

tTEST & # 2

:STORE FORTRAN FPC
:"POP* 2 WORDS

;iLHECK FD BIT

iBRANCH IF FLOATING MODE
:"POP* 2 MORE WORDS
:SKIP "S0PX" ROUTINE
:EXIT POLISH MOOE



MRINDEC-11-DCFPS-D

OCFPSD.PII

8 767
77

2
687712
007720

007722

001400

0028%%
004554
000000
00SS26
006036
000000
000000
026527
001415
026527
001427
026527
001474
026527
001502
000000
032767
001523
004467
007262
007304
007722
01014e
007752
00735¢
007316
000415
03767
001505

007736
0iCl4e

o073

00?;39
B13767
C00=20s
0271t

FLORTING PCINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-7¢ 09:3! PAGE 3S

FORTRAN ROUTINES (POLISH MODE)

000c0oe
00000e
000002
000002

003003
177416

003000
177362

CUE

040000

RETAD:

001005 SERR:
000405
001003
000403

SUNKER:
171224 SUNDRO:

LERR!:

171170 SUNDRI:

.ERRZ:

[
N~
[
- [y —

§200R0:

gs $UNDRA:

§70r
§POPYX
BIS

MOV
RTS

ACC

2(5), #1005 ;CHECK FOR UNDERFLOW, FD=0
SUNDRO annucu IF UNDERFLOW'
2(5), 80405 ;CHECK FOR UNDERFLOW, FD=!
SUNDR1 :BRANCH IF UNDERFLOW
2(5), #1003 ;CHECK FOR ovsnr.ou FD=0
soveko BRANCH IF OVERFLOMW
2(5 #0403 :CHECK FOR OVERFLOH FD=1
sovshz ‘BRANCH IF OVERFLOW'

: UNKNOWN ERROR!
#003000,8FPS  ;CHECK FOR 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)
;AD0 200 TO THE EXPONENTS
:ADDRESS OF FORTRAN ADD OR SUBTRACT
: THIS _ADDRESS IS MODIFIED BY THE PROGRAM
s SUBTRACT 200 FROM THE EXPONENT OF ANS
: DETERMINE CONDITION CODES
p— ;POP 2 WORDS AND EXIT POLISH MODE

#C03000, $FPS ;CHECK FOR INTERUFTS ON CR OFF
$ERTS BRRNCH IF OFF

R4, $POLSH ;ENTER P
{BUSH 2 HORDS ON STACK (LONU)

:PUSH 2 WORDS ON STACK (HINUM)
:ADD 200 TO THE EXPONENTS
RDDRESS OF FORTRAN ADD OR SUBTRACT
THIS ADDRESS IS MODIFIED BY THE PROGRAM
,-U TRACT 200 FROM THE EXPONENT CF ANS
;DETERMINE CONDITION CODES
;POP 4 WORDS AND EXIT POLISH MODE
3100000 §FPS $ ET FPg ERROR FLAG
812, $FEC ;SET UNDERFLOW EXCEPTION CODE
/5 ;RETURN TO FORTRAN ROUTINE

#0400008, (SP)

. e o ———— e — e — o o < T — — e e

e e - e ——————— — A —— ——. . . o — e — ——. . - .

T



' MAINDEC-11-DCFPS-D

OCFPSD.PILL

0C7726
007734
007736
007742
0077s0

((

(7
807728
007764
007766
00777¢
007774
£10000
010002
010004
010006
010010
gl00ie
C10014
010016
010020
C10024
010026
010030
010032
010034
010036
010040
010042
C100S0
0100Se
010060
010066
010074
010102
010104
010110
010116
010120
Ci0124
010132
CI01I34
010140
010142
C10144

062766
000134

062716
062766
000134

é 71
76
001402
062716
000134

OO44E7
007262
007304
010104
010142

004467
007252
007274

016152

162716
162766
000134

0e2716
000134

00CC00
C00137

KO3

FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 26
FORTRAN ROUTINES (POLISH MODE)
040000 000004 ADD $040000, 4(SP)
JMP d(RY)+
040000 $200R1: ADD #040000, (SP)
040000 000010 ADD #040000, 10¢ P)
JMP J(RY)+
00 $200S8: #040000, (SP)
nggi& 170012 3¥? gq 2 <TEST FOR C OR v BITS
BEQ sabxsa
100000 ADD 100000, (SP)
$20158: JMP J(RY)+
177250 $OVERC: JSR RY, $POLSH ENTER POLISH MODE
$P.2A PUSH 2 WORDS ON STACK (LONUM)
$P.cB PUSH 2 WORDS ON STACK (HINUM)
§200S0 :SUBTRACT 200 FROM THE EXPONENTS
.ERR3: .ERR :ADDRESS OF FORTRAN ADD OR SUBTRACT
:THIS ADDRESS IS nooxrxeo BY THE PROGRAM
$200AD ADD 200 10 THE EXPONENT OF ANS
§TST :DETERMINE CONDITION CODES
$POP2X :POP 2 WORDS AND EXIT POLISH MODE
BR $OVERA
177224 SOVERL: JSR RY, SPOLSH ;ENTER POLISH MODE
$P. 4A :PUSH 2 WORDS ON STACK (LONUM)
5 e o BTl S
ERRY:  ERR : ADOREGS OF ‘PORTRAN. HBD-oR_SUBTRACT

: THIS_ADDRESS IS MODIFIED BY THE PROGRAM
OF ANS

$c00RD ROD 200 TO THE EXPONENT
§i57 DETERHINE CONDITION CODES
$POPYX :POP 4 WORDS AND EXIT POLISH MODE
0G3C00 171000 S$CVERA: BIT 0003000 $FPS CHECK FOR INTERUPTS ON OR OFF
BEQ SOVR 8 ANCH IF OFF
100000 170770 BIS 0100000 $FPS SET FPS ERROR FLAG
000010 1707%4 MOV 810, "$FEC SET OVERFLOW EXCEPTION CODE
000002 170754 8OVR1: BIS 002 ez SET OVERFLOW BIT IN FPS
000004 170746 SERTS: g%g ogq $FPS SE: THE Z BIT IN FPS
040C20 $200S0: SUB #040000, (SP}
040000 000004 SuB :040000 4(SP)
JMP J(RY)+
040000 §200S1: SUB #040000, (SP)
040000 000010 SUB 8040000 10(SP)
JMP d(R4)+
140000 $200AD: ACD #140000, (SP)
JMP J(RY)+
.ERR: HALT ; PRCGRAM DID NOT START AT 200
000200 JMP 28200

(R AR R R AR AR R R R R R R R R R R R R IR R R R R R AR RN R R R F R R ERRR R PR R R LR AR R AR R R

R

[ ———

————— ——— — ——
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%%-DCFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11l 27(732) 17-SEP-76 (09:31 PAGE 37

FORTRAN ROUTINES (POLISH MODE)

:FPP INTERUPT SERVICE ROUTINE
PREEERERERREREERERRRRERERRRRRRRERERRRRRRIRRERERRRRRR AR AR RRRRRRRER R RSS2 S

170267 17 FLTERR: STFPS FP :STORE FLOATING POINT STATUS
178327 178283 grsr FE Egtgﬁ FLORTING EXCEPTION CODES
032767 040000 170862 BIT #40000, $FPS  ;CHECK INTERUPT DISABLE

°8£" aeg .+b ;?annsu *FNSFF

10437 HLT+377 : INTERUPT NOT SUPPOSED TO BE ENABLED
000404 BR ERRTI

005767 170850 ST $FPS :CHECK FORTRAN FPS FOR ERROR FLAG
100401 8MI ERRTI :BRANCH IF FLAG SET

104377 HLT+377 :FLOATING POINT STATUS ERROR

003C0e ERRTI: RTI

- - ———— ——— ——————— e —— " — — —— —— -

e - - S — - B e T —————— - —— . - ———— -
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FLORTING POINT ADD AND SUBTRACT EXERCISER
RANDOM NUMBER GENERATORS

RANDM2: MOV %“0,-(b)
MOV %1,=(b)
MQV %e,=(b)
v %3,-(b)
MOV ZM,-(6)
MOV #5,=-(6)
001002 MOV sLONUM, 74
001012 MOV $HINUM, %S
MOV (4),%0
MOV (S),%1
177771 REPET2: MOV 8-7,%3
CLR s
SHIFTZ2: ARSL %0
ROL %1
ROL “e
NC %3
NE SHIFT2
RADD (4),%2
RDC %1
ADD (5),%1
ADC %e
001057 ADD #1057, %0
ADC %1
ADC %“e
047401 RADD #47401, %1
ADC %2
000006 ADD 86, %2
ADD /2 %0
ADC
MOV 40 (4)+
MOV %1,(5)+
001006 CMP %4 8L ONUM+4
BNE REPET2
MOV (B)+,%5
MOV (B)+, 74
MOV (B)+,%3
MOV (B)+,%2
MOV (6)+,%]
MOV (B)+,%0
RTS %7

s S ———— - —— - —————— . — ———— A — . i .

MO3

MACY1l 27(732) 17-SEP-76 09:31 PAGE 38

MMM

LeLY

3
SSneRnez

EXrr
Q—“—OO

NUM POINTER
H POINTER

N LI
mmMmmD
===
00

-0

=

~—

—

=X

r

£

SET SHIFT COUNT

; SHIFT LEFT _AND
:ROTATE CARRY INTO R1 AND
:ROTATE CARRY INTO R2

CON?INU?RSH?N$ LOOP

; ADD NUHBER 10 HﬂKE X 129
; PROPOGATE CARR

:ADD_NUMBER TO HﬂKE X 129
SggPOGRTE CRRRY

s PROPOGATE CRRRY

; PROPOGATE CARRY

:ADD HIGH CONSTRNT

; PROPOGATE CARR

:ADD HIGHEST CONS ART
sREPRIME RO WITH HIGHEST DIGIT
: PROPOGATE CARRY

;SAVE RO

:SAVE Rl

;CHECK FOR DONE_ENOUGH
:BRANCH _IF NOT DONE
:RESTORE RS

;RESTORE RY

:RESTORE R3

sRESTORE R2

sRESTORE R

:RESTORE RO

s RETURN

— —— e — o ——

- — e — —



PPPRE LR R LD
AT

202
22
it

010466
010470
010472
310474
010476
010sC0

o
8R=R2

-11-DCFPS-D

Pil

010344 010046

8103e0 010246

i B
10328 Bidade

010360 012704

s S

010378 011201

01 012703

i 005002

0l 006300

0l 005101

01 006102

01 03

01 001373

0l 061402

0l

01

0l

01

0l

01

00SS01
00502

001344
012605
012604
012603
012602
012601
012600
000207

e ——— —— — - ————— . ——— ———— — i " — o e . i el e et e . A e . - —— ot . S — S —e e et e, .

FLORTING POINT ADD AND SUBTRACT EXERCISER

RANDOM NUMBER GENERATORS

RANDMY: MOV

OV

nos
HOV
001002 MOV
gciole MOV

MOV
MOV

REFETY: EOV
SHIFTY: ASL

177771

001057 RDD

047401 RDD
00000e

gol10i2 CMP

%0,-(B)
.é ,=~(B)
)
/3 -( )
)
)

%4, =
%5, =

sLONUM, 74
$HINUM, %5

01057 %0

2
lg?ﬂﬂl 41

6, %2
/2 %0

/U (H)+
1 (S)+

%4, SLONUM+ 10

RE#ETH

MACY1l 27(732)

17-SEP-76 09:31 PAGE 39

SSxpnpez

ONUM POINTER
INUM POINTER

20
(= ]
=EXxXr

SET SHIFT COUNT

SHIFT RO LEFT AND

OTATE CARRY INTO R1 AND
ROTRTE CARRY INTO R2
sCHECK FOR DONE
CONTINUE EH%FT LOOP
; HDOD NUMBE

HﬂKE X 129
: PROPOGATE CARR
;ADD NUMBER TO HﬂKE X 129
; PROPOGATE CARR
;ADD _LOW CONSTRNT
: PROPOGATE CARRY
: PROPOGATE CARRY
iADD HIGH CONSTQNT
: PROPOGATE CARRY
;ADD HIGHEST CONSTART
:REPRIME RO WITH MIGHEST DIGIT
: PROPOGATE CARRY
SRVE RO

CHECK éOR DONE ENOUGH
BRQNCH IF _NOT DONE

RESTORE R3
:RESTORE R2
sRESTORE RI
tRESTORE RG
; RETURN

Ce e — ——

e — e ——— - a—
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BO4 -7 09:31 PAGE 42
MACYILl 27(732) 17-SEP-7¢ (09:3]
MAINDEC-11-DCFPE-C FLORTING POINI ags mw )Tch EXERCISER .
Rz KIH 4.7 ROUTINE (ERR
o1 g0 002000 167060 .TRP:  BIT  42000,SaR
:i l MOV | IYPE :TYPE A BELL !
o > 001420 8 'ﬁﬁf 4
o5 12140 . "' ERR :COUNT T R_OF ERRORS
= 7 OCl4le ET: INC . :SKIP TYPEQUT IF SET
30250 0ac7er 0S00M 167032 Bie oo ; .
Rix 01118 i7oess ) ACS,  ANSI  ;SAVE THE ANSWER, TO BE SURE
M1 qc N RE
- aw e . B S -.;’.‘
Eiéossn“ N ;OYYE% %)) :PUT AODRESS OF INSTRUCTION ON STRC
Elm 011 ?5 0000 sSuB .25“) WORDS
0i%6s 117647 000000 00130 -l A (L ;TYPE (B)+ IN QCTAL
378 00477 000U JSR % mgm : TYPE LERDING ZERO'S
1057 TYPE, SPACE+
000004 4 ’ " :SET UP POINTER
Ei% 012703 %?% ?05,‘{ '7"’0"”‘ s‘?vPE ;TYPE R FLORTING POINT NUMBER
igels 00004 Oier i ;TYPE A FLOATING POINT NUMBER
3 -
ice 013‘1’25 IR 2O™ Givee  LTYPE A FLOATING POINT NUMBER
Sifess ooy Do v eockr? {TYPE FPS IN OCTAL
010636 016705 170200 JeR %7 BRINTR i IYPE LERDING ZERO'S_
81%“"5&. 1A BPL .sm; - {BRANCH IF NOT
010654 J20% v PECET :TYPE FEC_IN OCTAL
010620 Dlesis 170160 T S BRINTR }TYPE LEADING ZERG'S
010664 004767 (D00YSH R Sace ety
0i0e70 0OOOOM 012036 yle - JECEe {TYPE FPC IN OCTAL
Qg4 DleZDs 17014 MY ECMRINTR ' TYPE LERDING JE
210709 000004 O1g0e3 g B Sl :TYPE A FLOATING POINT NUMZER
010710 004767 000072 et e e
310780 Qrage .o T B MERD
. TYPE AP
012036 . ;TYPE SFPS IN QCTAL_
oiorse ety LRLLS TR %7 PRINTR ITYPE LEADING ZERC'S
g.073 X TSTB  WORDS
Qlg73 1gs7er 001206 e NER
ol TYPE, CTAL
0744 000004 012036 fy :TYPE SFEC IN OCTAL
e giods A7are 188 %7 PRINTR {TYPE LEACING JERO'S
310760 0OOOGY 1203 L. %FQEE#Y :TYPE SFPC IN OCTAL
gic?ﬁ* 8:113;5" 67095;‘, ’32,‘;’ /7sph1mn :TYPE LEADING ZERC'S
2. 3 HERD:: WR
gy 0s737 1 73 e 3 W%
A1
e R oy

(8 ]
4
]
. ]
—
. |
)
™
4
)
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MAINDEC-11-DCFPS-D FLORTING POINT AND g.gmcr EXERCISER MACYLl 27(732) 17-SEP-7& 09:31 PAGE 9!
DoFPSD. Pl FLORTING POINT TYPEOUT OUTINE
011006 032767 001000 166554 STYPE: BIT #1000, SKR CHECK TTY FORMAT
11014 rd §u§ TYPE]
11 f 7 170026 ST8 §rp
11 BMI YPED
C11024 004”8. 000078 ISR ? TYPEF
011030 022323 TYPER: (MP (3)¢, (3)¢  ;UP LATE THE TYPEOUT POINTER
011032 000207 RTS ?
Dllgg TYPEI:
811 012305 MOV (3)+, TTY <TYPE (3)+ IN OCTAL
mm:g 004787 JSR %7 . PRINTR :TYPE LEADING ZERO'S
011042 000004 012048 TYPE, SPACE+4
011086 012305 MOV (3)+, TTY <TYPE (3)+ IN OCTAL
011080 ogg;gr oooa?g ISR %7, PRINTR :TYPE LERDING ZERC'S
011084 105767 16777 TSTB §FPS
011060 100363 BPL TYPER
011062 000004 012040 TYPE,  SPACE+M
311090 B0ure? R A A {TPE LEADING JERCTS
A H 4 &
31107n 000534 8?%558 TYPE,  SPACE+Y
011100 01230S MOV (3)+, TTY <TYPE (3)+ IN OCTAL
011102 008767 00023& JSR %7 .PRINTR :TYPE LERDING ZERC'S
011108 000207 RTS 7
Ci11110 D123 TYPED: MOV (3)+,-(B) :GET WORD 1
011112 01234 uov (e =B :GET WORD 2
011114 012346 MOV (31e.-(B) :GET WORC 3
011116 012346 MOV (2)4.=(B) :GET WORD 4
011120 012746 000022 MOV 2.8, -(6) :CHAR COUNT
011124 000406 aR Tveel
0i1126 012346 TYPEF: MOV (3)4,-(6) :GET WORD !
011130 012346 MOV (3)+,-(6) :GET WORD 2
011132 0OSO4% CLR -(6) :CLEAR WORD 2
g o 10 " o J g HAR COUN?
011142 305759 0104 TYPEL: JSR 7.141 ;?vpe [ 3?7
011146 105766 000011 1STB 9.(8) : CHECK EXPONENT
011152 001001 BNE .44 :BRANCH ON NON-ZERQ EXFONENT
011184 00S11e CoM (&) :FLAG ZERO EXPONENT
011156 0OCOOM 012040 TYPE,  SPACE+4
011162 004767 000C72 ISR 7,172 :TYPE 2 BITS
011166 004767 000074 ISR 7 1v3 ;IYPE 3 BITS
011172 004767 000070 b 7' 1Y3 :TYPE 3 BITS
011176 012040 TYPE,  SPACE+4
011202 004767 000020 ISR 7. T7H :TYPE 2 BITS
011206 004767 0000SH TYPE2: ISR 7' 1v3 :TYPE 3 BITE
011212 00S216 OEC (&) :DONE”
011214 001374 BNE TYPE2
011216 0c2eck CMP (B4, (B)+ RESTORE
011220 ([22e2¢ Wy (E)+, (5 + THE
Siig22 00S7z¢ fe1 (E.+ : STRCK
2iiZ28 000207 B7s ?



MR INDEC-11-DCFPS-D FLORTING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 42
ooFesl Pl FLOATING POINT TYPEOUT SUBROUTINE
11 ek 000002 TYH:  TST (B) :CHECK F RO EXPONENT FLAG
g & e RS
! 8l.-(k) s
sﬁgg Mq m gv ééh.?ws ;Fg& HYB&N HT
)
011246 00S166 000002 TY2:  COM 2(6) ;GET_RID OF ZERC EXPONENT FLAG
011282 m& 000001 Tvi: MOV 8l,-(6) :TYPE 1 BIT
011256 gom BF TY
011260 gxem 000002 TY2: MOV 82,- (8 :TYPE 2 BITS
ClleeH BR TY
Cl1i266 012746 TY3: MOV 83,-(6) :TYPE 3 BIT
011272 00S067 DOO&42 TY: LR . TYPE
oug&s 006166 ROL 6(&) :SHIFT WORD 4
011 006166 000010 ROL 8. (6) :EHIFT WORD 2
011306 006lbe 000012 ROL 10. (&) :SHIFT WORD 2
011312 %u.; 000014 ROL 12. (&) :SWIFT WORD |
011316 167 000616 ROC . TYPE tGET 1T
011322 00S316 DEC (6 DONE”
011324 001364 . TY+H
011326 0S2767 0000BC 2008C< 13 20, .T/E MAKE 1T RSCII
011334 000004 DQi2i4C TYPE,  LTveE :TYBE 17 _
011340 005728 ST Ele (RESTORE T STALK
011342 00Cz27 RTS 7
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MAINDEC-11-DoFPs-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEF-7& 09:3]1 PAGE 43
D0FPSC. Pl OCTAL DUMP OF A WORD
11 5557 T 000001 000130 PRINTR: MOVB 1,.PR :SET ZERO FILL SWITCH
§§i§§§ 3; 122 PRINTS ggn 'Sé EADING ZERC'S
o s L .
8“322 61g§ég rr;a 000118 ggva 8-6, .PR+] gg E§gﬂ
1 i V RY, =(B)
011370 012704 011472 MOV 838,y :SET POINTER TO FIRST ASCII MRS,
Q11374 10S014 CLRBE (%) cgmrptavg
011376 000s0S ER 28 ATE T 8!
51:400 682014 18: CLRBE (%) LEAR vr OF CHARACTER
511402 105 ROL TTY nrs ax INTG ©
C11404 106118 ROLB (4)
011406 006108 ROL TTY RUTQTE axr INTC C
011410 106114 ROLB (%) : PACK
011412 00810S 28 ROL TTY ‘ROTATE a** INTS &
011414 10611% ROLB  (4) :PACK IT
011416 105714 TSTS  (4)
011420 00l BEG .+ .
011422 105267 00N0SH INB  .PR
011426 108767 000050 TeT PR CHECK FILL SWITCH
011432 001402 BEG +5
011434 152724 00000 BISB  a'C, (4. :MAKE INTO ASCII CHAR
ClI440 10S267 D0D0237 NGB PR}
Gliys4 (0013SS p ENE 13 REPEAT
Nil446 022704 011472 cMP 833, RY
011452 001002 8NE .+6
011454 112724 000080 MO\VB l'C.a4}+
011480 105014 CLRE (M)
01142 011472 TYPE 3% sTYPE IT
011486 012604 MOV E)+, R4 RESTORE "4
011470 0D0C207 RTS P
011472 3%: JBLKW d
011502 000000 .PR: 0
011504 00S267 000436 ERROR: INC ERRORS :COUNT ERRORS
011510 132737 00000! 0O0O! BITE  #l,asdl ;AUTO MODE”
01181 001412 BEGQ 13 :NO?
£11820 022767 000010 000420 CME 10, ERRORS :T00 MANY?
011526 00100 BNE 13 :NOT YET
011630 013700 000042 MCY 3842, R0 :GET ADDRESS '
211834 (001403 3 BES 15 _ :FORGET IT IF ZERS
01153 008037 000042 CLR Js4z :2AP 42
c11882 004710 IS8 PC,(0) .:QLL THE MONITZR
C1iS44 000207 13 RTS s :BETURN
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FLORTING POINT RDD RN? SUSTRQCT EXERCISER MARCY1l 27(732) 17-SEP-7& (09:3]1 PAGE 44
FOWER DOWN AND UP ROUTINE

S 0N I USERRSS ELIE T

STFPS  -(&) :GET THE FPS
§§8 ACO, ~(B) +SAVE RC'S
ACL.-(6)
STD AC2.-(6)
STD AC3,-(6)
LDD ACY,ACO
i ACO.- (&)
EQ ACS,ACO
RCO,-(B!
MOV RO, -(8) :SAVE REGISTESRS
MOV Rl,-(B)
MOV Re.-(&)
MOV R3,-(E)
MOV RY,-(E)
MOV RS, - (&)
000266 MOV 5P’ SAVES :SAVE P
011636 0003202 MOV sPOWUP, JUPVEC  :SET UF VECTOR
HALT
0opzs2 POWUP: MOV SAVEE, 5P :GET SF
CLR Rl :WAIT LOOP FOR THE TTY
18: INC Rl
SNE 13 .
MOV (&4, RS <GET THF REGISTERS
MOV (E)+. R4
MOV (6)+ K3
MOV (6)+.R2
MOV (6i+,Rl1
MOV (B)+.RD
SETD ! B
LOD {B)+,ACO RESTORE THE AC'S
STD ACO, ACS
LOD (6)+,ACO
ST0 ACC, ACH
LoD (B)+,AC3
L0D (B)+,AC2
LCD (B)+,AC)
L0D (6)+,ACC
LOFPS  (Bi+ :RESTORE FPS
011546 0002iz MOV sPOWDWN, IDUNVEC :SET UP THE POWER DOWN VECTOR
000340 (00020 MOV 8340, QCUNVEC +2
011730 g;?s. L +2 :.RSCIZ <15’ «12>"POJER"

ILLUP: HALT 'HE POWER UP *EQ‘ENLE WHRS S'R"E.
BF .8 : BEFORE THE POWER COWN WRS CCMPLE
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MIINDEC-11-D0FPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-7¢ 09:31 PRGE 45
0CEesh. Pl TYPE ROUTINE AND DATA AREA
11?7 1054 JI0T: MOV TTY, = :SAVE TTY
811?38 819202 000002 ngv 328, ?fv ;EET ADDRESS TC BE TYPED
011784 105715 18: 1STB (TTY) : TERMINATOR?
uu;% 0c 4% BEG *
gxx 11 000134 MOVB TY)+,3TPB LORD AND TYPE THE CHARACTER
11764 108 000126 1513 a xs THE PRINTER READY
011770 100375 BPL
el s B Booo TR
i 855955 88388? 000004 0 S‘H(S) 25 ? ? BE
012006 022666 0000UE CMP (l+,2(8)
012012 001006 - BNE 33
012014 062705 0000 ADD 82, TTY aoo 2 T0_THE ADDRESS _
012020 gu 705 00000 Bl 8l TTY ‘BACK UP T0 AN _EVEN BYTE
012024 18555 000002 MOV T1Y,208) ‘RESTORE ADDRESS
012030 012605 38: MOV (6)+, TTY :RESTORE TTY
612032 000002 RTI RETURN
012034 00S01S 020040 000040 SPRCE: .ASCIZ «18r¢12:"™ ™
012042 005015 000 RET: JASCIZ «18)¢13
012045 040 020077 000 $SIGN: .ASCIZ "7
012051 0s3 §PLUS: .ASCII ™"+~
012052 0gs §MINUS: .ARSCIT ~-»
012053 015 020012 043040 FORTAN: .ASCIZ «<15>¢12»" FORTRAN: ™
012060 0S1117 O0SIl24 047101
012066 020072 000040
012072 036440 005015 020040 FPUAN: .RSCIZ ™ ="<15'<12:" FFU: -
012100 0S0106 035125 020040
012106 020040 020040 000
012114 .EVEN
012114 000000 SAVEE: O
012116 17756M4 TPS: 177564 : TELEPRINTER STATUS REGISTER
012120 TPB: 177586 : TELEPRINTER DATA BUFFER
gi2le2 172160 FPTRDR: 172160 ‘FLOATING POINT ADDRESS ON THE 11.20
gl2124 44 000246 FPVECT: 244,248 :FLORTING POINT VECTOR ROCRESS
012130 000024 000C2e DWNVEC: 24,26 POMER DOWN VECTOR ADDRESS
012134 000024 00C02e UPVEC: 24.26 :POWER UP VECTOR ADDRESS
0l1214C 000000 JIYPE: 0
012142 000000 TRPB: O
Cl2144 000000 LAD: O :LOOP ADDRESS
012146 00000C ERRORS: 0 ERROR COUNT
n12150 000000 WORDS: 0 :CONTRINS TYPEOUT INFO
312182 000377 TIMES: 377 tTTERATION COUNT

uuwuu & . ENU
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MAINDEC-11-DCFPS-D _  FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 47

0oFPsD.pli 28055 REFERENCE TABLE -- USER SYMBOLS

ACD  =.000000 Ti W3 4L ke sew  e3e 63 e g% Twe 7S
0% 9 9713 1092« 1050 1115+ 1le3 1193 1198 1237+
1319 1384 1399 146E* 1474 1528 1536 2065  2069% 2070  2071s
33  20%s 2087 2101k

ACl  =000001 20 WM e et sts eI ED bl 7 Tues 7ok

? ! #
= 38 3E 385 e 1 1Bh 1Bt ME Aal )
alz  =u0000C2 3738 481 492» 438 518 532 528  SeMs  Sps# 571 59)

639 E40* bY4 £S0 bSY 660 63b# £E97% 701 707 711
75b# - 782 786 797 834+ B3S# 841 8kl 86S gec
322 928 93¢ 43 979+ 980+ 984 930 994 1009 10S0#
1077 1081 1087 1le3% jled# 1130 11 i
12l3 1219 1255+ 1256+ 1260 1266 127

1356 13%92% 1393 1399 1419 1423 1438 1474¢ 1475+ 1479 1485
Bl A 1536 1537  ]54] 1547 1851 1566 189

-l3 900003 3748 485+ Sie S2s SSe# S81 60C b33+ £sd £s7 6S0#
749% 782 789 74 828+ 8el 870 877 9ll# 928 93S
990 999 1006 1044+ 107 1084 1117 1150 1159 1i%s+ 1209
1266 ie7s 1308 1341 1348 1353 1386% 1419 1428 1435 i4EEs
1497 1530%  ]S47 1556 1563 2068 2038+

scs  =%D000CH 378 2089  2097#

sl =%0CO00S 37es 2071  2095#

ansl  OCi022 4138 498+ S22 523  Sg4y# 525 Sc8# 571+ 595+  S%#  S97#
800 503! B44*  pS4s  BSSs  BSER  ES7 eb0*  7Cl#  7lls  7l12#
715# 719  7bcs  786#  7B7# 788+ 788 7% 793 7N
8ES#* 866! ge7#  BeS*  Be9¢ 870 873+ 874+  E7S#  B76# 877
932¢ 933 Q3+  93% 938 939+ 940 Q43#  3B4* 994+  99C#
998*+ 939  1002* 1003+ 1004# 100S+ 1006 1009+ 10S7+ 1081# 1082+
1087# 1130# 1154+ 1155+  11Se# 11S7# 1158# 1159  lle2# 1203* [Z13#
icle 1g19% 1260% 1270+ 1271# 1g72% 1273% l274# 1275  1278# 132l#
1347# 1348  1351# 13S2# 1353 1356+ 1399%  l423%  l424*  142S#  l428#
1431% 1432+  1433% 434+ 1435 I43E#  I479%  1489% 1490+ 1491+ 1492
1497 1500+ 1S4l#  [SB8l«  jSS2¢ [SS3# ]SS4+  ]SS5# IS5  1SS9+  [Sgls

o 1563  1Seb*  1B93# .

ANS2  OCICze 4188 485 sce £33 €30 743 628 9ll 973 10v 1117

= 1308 1386 1468  1S3C  1B3S#  1B36»  [B3%9*  [EN40  1BH! 1g42s

2EG a01C3se 399 4308

BEGIN QOCllle 434 4398

StLL = 000207 393s 1573 1888

2 SPLA= 177570 3878 1blls  ]glS#

<UNE  OC70Ce 15718 ) ) |

oumMMy = 000000 3888 403 404 405 408 408 4039 410 4ll 413 4214
418 419 42C “2l 1679  16BO  16B3  leB¥ 1887  leEE  lES!

DWNVEC 012130 442¢  443#  2103¢« 2104%  2146s

ENDI (00154 S0C S06 Sli Sle s20 ge7 S3ls

ENCIC  0OC410e 386 989 3992 1001 1008  1Qlz2s

ENDIl 00432 109 1065 1070 1075 1079  10BE  109Cs

ENCI2 004730 1132 1138 1143 1148 1152  1lel  1l6Ss

ENCIZ  QCSiSe | 1205 1208 l2il 12l  l2zcs

END1Y  D0S404 icbe  lg6S  12e8 1277  l2Bls

ENCIS  DOS714 1323 1329 1334 1339 1343 1350  [3SS  13SSs

eNDIE  O0be4d 1501 1407 14lg 1417 142l 143C 1837 i9=ls

ENC17  D0eSIC 1481 1484  I487 1494 1499 15038

ENDe_ 002042 $73 €79 Seu £89 €93 802 elts

ENDeC  QOB774 IS43 1846  1S49 1858  1SeS  15SB9s

gNC3 “Oeeh+ Est e4% gs2 ess bEis

)
L

» -

" WMo O

2 SR P

[
-

¥

b epap-opo
1. £ 0O
IO S0
L

¢

4 MWD UWINLOW
*

(VI o
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oo

~un
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LR

JUD
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fue—-
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n
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P abah cheapape
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MRINDEC-11-DCFPS-D FLOATING _POINT ADD AND SUBTRACT EXERCISER MACYL1l 27(732)

OCFPSD. P11 CROSS REFERENCE TRBLE =-- USER SYMBOLS
ENDS 0C2S16 Zga ;06 ;gg ;18 7230 ” ’
! ggég 7 7 | 7 (]
E;BZ §§ 843 a4 B8SY BEQ 883 Bgé B;g 8898
ND? 362¢e 24 927 930 937 Q42 CETY |
ERROR 011504 20S0s
ERRORS (Ql2lue 1890 20S0* 20S3 ciSls
ERRTI 860209 1796 1799 1802s
ERRI 1434 =T SCes
ERRIl DOON32z 1083 10618
ERRIZ 004610 1126 11348
ERRIS  DOSSE: 1317 13258
gERRIE 006072 1395 1403
ERRS 0017ez2 Sg7 57Ss
£R8S 002674 758 76kt
£RRE 003204 837 84S
FES 001044 “Ieg 471% c08 Seme €8! El13# E7E# 735+
ig?al 1067 1103 140 1178% 1235#  [294# 133!
FLTERR 010150 450 1791
FORT 012053 1919 21348 i
FPC 001046 4258 Y72% 513 S4S# 586 bc0# e77% 736#
i031% 1072 1104% 1185 1179 1236 1295 1336
FPS 001042 4238 Y70% 49S* 436 803 31% Y3 ;Eg*
E42 bb3* B75# £95* £99 ook 34+ ¥
839 846 BB3#* B9E* 919% S20 Q46 # 5E#
108S 1062 1090 1102#¢ 1l127% 1128 1135 1165%
1257 1258 1281*% 1293+ 1318%# 1319 1326 1359+
b 1453  1476%  IN77 1503% 1S1S#  ]1S38# 1539 1569
FPTRDR Qlzlez 436 21448
FPURN 012072 1906 2137
FPVECT Q1lz2l124 4S0+# 4S1¥ 2]4Ss
HINUM 001012 40Ss 484 Y4 32 £89 748 g27 910
1307 1385 1467 1529 1629 1630 1631 1632
HLY = 108000 3918 499 S0S S1C €15 €29 57¢ 78
702 720 763 769 774 779 798 24z
G 985S 1010 1058 1064 1069 1074 1088
1204 1220 1261 1279 1322 1328 1333 1338
- 1439 1480 1501 1542 1567 1795 1800
1CNT 00100C 4028 4Se* 1596 1604 1606 1608*  1609% lEl!
socUP Q11742 2061 2108
KIT g0722¢e 1601 1607 16148
LAC Dl21ls4 453# 4B7# Se0# £3S* 92+ 7S1% B830* 9]13#
1310+ 1388# 1470# 1S32* lEl0* 1bl6 1618 21508
LONUM 001002 4038 483 511 631 688 747 826 308
iggs 1384 1468 1528 1623 1624 1625 1626
MileC OO11DM 431 4368
NMERD CIC774 189¢ 1922 1827 19348
NOHEAD 010714 19218
NOP = 000240 3898
CVER 007226 197 16158
PC =%000007 3708 473% C4E# E21# £78% 737% 8l6# 893
, _ 1296*  1374#  14SE+# IS1S» 2045+ 20S8* 2059
CWDUWN  D11cS4e -z 20618 2103
POWLP  CliB3E 2080 2083
PRINTE D114 1300 1S10 1918 1918 1925 193C 1333 1349

17-SEP-76 (09:31 PAGE 48
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MAINDEC-11-DCFPS-D FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:3] PAGE 49
. DCFPSD.PL1 CROSS REFERENCE TRBLE -- USER SYMBOLS

PRINTS 0]135¢ 2018
BS e b1 ger 1740 .
RANOM2 0102 , 821 737 B899 1032 1180 129 1456  180ys
RANDMY 010344 Sy 678  Bl6 %6l 1105 1237 1374 1518 18458
BEPETR ik 8i4s 183
AL igees 18
, 1 1834 1895 21308
 RETAD 007514 1669 16778
RET1 001400 42w 1677
CRETIO 003794 9808
CRETIL 004286 10518 1665
'RETI2  0Q4SSY 11248 1686
RETI3  0OSOS2 11998
RETI4 005274 12568
RETIS 005526 1315¢ 1689
RET16 006036 1293 1690
RET17 006366 14758
RET2  001bBb 638 1678
RET20 006632 15373
RET3  D0216M &408
RETH 002406 6374
RETS 002640 7568 1681
RETE 003150 8358 1682
RET7 003500 9188
=%000000 3628  44S¥  4Bl¥  SS4¥ 629 6@ 74S#  Gous  907% 959+  10M0%  1113s
1245% 1304 1382 1964*  1506#  1585¢ 2055 2073 2092%
Rl =200000] 3638 1bbb¥ 1bb7*  166B# 2074  2089¢ 2085*  2091#
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