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l.

2.2

2.3

RBSTRACT
S PR S AN EXERCISER FOR THE PDP-11/6X FLOATING POINT
Fi)é sgmn * XE DIVID? INSTRUCTIONS. RANDOM

mn"kagmn%mﬁms ohsr OPE! mg HARDWARE
TED RESULTS CHECKED AGAINSY RESULTS OBTAINED FROM

FLOﬂTING POINT SOFTWARE ROUTINES TO INSURE CORRECTNESS. THE
POP-11/6X _IS G’ERRTED IN DOUBLE AND SINGLE FLOQ ING MODE

—4—

gw&m TRUNCATE MODE, RAND WITH uocmou ovsmoa
L IR s aeé‘& Elm £ or""%‘é““ imm
SO mm n SUFF ICIENT NUMBER emsmsoemzrib

FOR USE RS OPERANDS. ALSO RT THIS TIFE OPTIONAL STATUS
INFORMATION ON THE TYPES OF RANOOM OPERANDS SELECTED CAN BE
PRINTED ON THE CONSOLE. BQTH “HOT™ (FP11-E OPTION) RND_ "WARM"
'(TE[S)?EPIKIS/BX MICROCODE) FLOATING POINT UNITS CAN BE SELECTED FOR

REQUIREMENTS
EQUIPMENT

PDP-11/6X STANDARD COMPUTER WITH MINIMUM 16K OF MEMORY.
OPTIONARL FP11-E FLORTING POINT UNIT, IF SELECTED.

STORAGE

THE PROGRAM USES MEMORY 0-34164(8). TI-E UPPER 2.0K WORDS ARE
RESERVED FOR THE XXDP MONITOR, IF EMPLOYE

PRELIMINARY PROGRAMS

THE CPU  iCHE, AND MEMORY TEST PROGRAMS MUST BE RUN FIRST T0
VERIFY ' z CORRECT OPERATION OF THE BASE MACHINE.

THE POF-11/6X - FP11-E FLOATING POINT PROCESSCR INSTRUCTION
SET TESTS SHOULD THEN BE RUN IN THE FOLLOWING ORDER:

1) DQFPA FPU BASIC INSTRUCTION TESTS

2) DOFPB FPU RDVANCED INSTRUCTION TESTS

3) DQFPC FPU INSTRUCTION EXERCISER

4) DQFPD FPU RDD/SUB/MUL/DIV RANDOM EXERCISER

LOADING PROCEDURE

USE THE STANDARD PROCEDURE FOR ABSOLUTE TAPES, OR LORD VIA
XXDP MEDIA.
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9.
4.1

4.2

4.3

STARTING PROCEDURE
CONTROL SWITCH SETTINGS

SEE SECTION S.1
SWITCH REGISTER (0CO000) IS WORST CARSE TEST.

STARTING RDORESS

THE PROGRAM MUST ALWAYS BE STARTED AT LOCATION 200(8).
PROGRAM/OPERATOR RCTION

LOADING VIR RBSOLUTE PAPERTAPE:

(1)
(
(

"nne wr
'

e st

(
(

LOAD PROGRAM INTO MEMORY USING ARBS LOROER.

LOAD ADDRESS 200 (8).

SET SWITCHES (SEE SECTION S.1)

SR=(000000) IS WORST CASE TEST.

PRESS CONTROL/START TO BEGIN.

PROGRAM TYPES IDENTIFICATION HERDER (VERIFY THAT THE
CORRECT PROGRAM HAS BEEN LORDED!), AND EXECUTION BEGINS.

OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS

THE DEFINITION OF THE SPECIFIC BITS IN THE SWITCH REGISTER
(EITHER HARDWARE OR SOFTWARE) RRE RS FOLLOWS:

SWiS=1 100000 HALT ON ERROR

SWi4=1 040000 LOOP ON CURRENTLY EXECUTING
SWi3=1 020000 INHIBIT ERROR TYPEQUTS (WM

TEST

ICH IS AN “ERROR
MESSAGE™ RESULTING FROM AN ERROR DETECTED IN
THE HARDWARE

)
SWil2=1 010000 INWIBIT STATUS TYPEOUTS (WHICH IS A  NON-ERROR

RELATED INFORMATIVE MESSAGE, SUCH RS “END PASS
8XXX*)

SWll=1 004000 INHIBIT ITERATIONS PER TEST

SW10

002000 SET=BELL ON ERROR/CLEAR=BELL ON PRSS END

SW0S=1 001000 LOOP ON ERROR
SW08=1 000400 LOOP ON_TEST NUMBER IN “SLPTST™ IF_SET, THEN

SWO1

SKOO0

THE TEST SPECIFIED BY THE TEST 'NUMBER
CONTRINED IN THE MEMORY WORD "SLPTST™ (SEE
PROGRAM LISTING) WILL SPECIFY THE DESIRED TEST
ON WHICH TO LOOP.

000002 CLEAR=TEST HOT-FP/WARM-FP ALTERNATELY  EACH
PASS (IE, PRASSS] HFP, PASSEl WFP, PASSS2 HFP,
PASSE2 WFP, ETC)
SET=TEST OMLY UNIT SPECIFIED IN SWOO

000001 SET=SELECT WARM FP, IF SW0I=1
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CLEAR=SELECT HOT FP, IF SWOl=!

#NOTE#* ron SWO1. SWOO - IF NO HOT FP (FPl1-E
WARM FP (PDP-11/6X MICROCODE) I
s&scm

PROGRAM/OPERARTOR RCTION

ONCE EXECUTION HARS BEGUN, MINIMAL OPERATOR INTERVENTION IS
REQUIRED, UNLESS THE PROGRAM DETECTS AN EPROR IN THE HARDWARE .

IF nu. IS IvELL THE PROGRAM TYPES ITS NAME UPON BEGINNING:
&TART OF ERCH PRSS., THE CURRENT PASS NUMBER (I
ocmu xgrsguoegs rs THAT mr!g squ =1 WILL INWIBIT me
GIN AND END
IF su<1o>.o THE CONSOLE BELL WILL BE RUNG AT THE END OF
EACH PRSS. RNOTE THAT ONLY SW<10> RFFECTS THE BELL RINGING AT
END OF PRSS - SW(12> MRS NO EFFECT ON THIS FUNCTION.

E
IF AN ERROR OCCURS DURING EXECUTION mnv vmmnons IN ACTION
ARE POSSIBLE DEPENDING UPON THE SWITCH SETTINGS.

SW(15>=1 WILL CRUSE THE c9u TO HALT nnsn AN ERROR.

SW(1=1 ua;rl. mf?o fmxat ANY ERROR MESSAGE TYPEOUT THAT
WOULD OCCUR AT THIS TIE

SW(10>=1 WILL CRUSE CONSOLE BELL TO BE RUNG ONLY WHEN AN
ERROR IS IITECTED (AND NOT AT _THE END OF R PRSS).

SW(3>=] CAUSES THE PROGRAM TO LOOP ON THE MOST RECENT ERROR,
RS LONG RS IT CONTINUES TO OCCUR.

;:ER§“?§EH2%SO SEVERAL OTHER GENERAL USE FUNCTIONS DEFINED BY

SW<1l>=] WILL ;gségét THE Irennrxons -2000(10)) PERFORMED
OF EACH TEST ON THRU THE PROGRAM.

SW<14>=] CAUSES THE Pnbchnﬁ TO LOOP INOEFINATELY ON THE
CURRENTLY EXECUTING TEST.

SW<B>=] CRUSES THE TO CONTINUE EXECUTION RS NORMAL
EXCEPT WHEN THE CONTENTS OF MEMORY WORD “SLPTST™ MATCHES THE
NUMBER OF THE TEST CURRENTLY EXECUTING. AT THIS POINT, THE
TEST IS LOOPED ON INDEFINATELY, UNTIL EITHER SW«8}=0 OR
“$LPTST* IS cnnuceo NOTE THAT IF =SLPTST™ DOES NOT MATCH THE

TEST NUMBER OF g THE CONTENTS OF *"SLPTST™ ARE
EFFECTIVELY xcnonso ano XECUTION PROCEEDS NORMALLY.

) 1S PRESENT
S AUTOMATICALLY

i

HOT (FP11-E) 7 WARM (PDP-11/6X) SELECTION

WHEN THE PROGRAM IS STARTED (RT 200(8)) MESSRGE IS
OPTIONALLY PRINTED INDICARTING THE PRESCENCE/RBSCENCE OF AN
FP11-E HOT FLOATING POINT UNIT OPTION (BRSED UPON WHETHER
“WHAMI™ BIT<04> IS 1/0 RESPECTIVELY).

IF NO FP11-E HOT FP OPTION IS PRESENT, THE MESSAGE IS TYPED,
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2N AND ANY ATTEMPTS TO SELECT IT FOR TESTING VIA SWOl AND SWOO
275 ARE IGNORED. ONLY WARM FP (PDP-11/6X MICROCODE) FLORTING
g;g POINT CAN BE TESTED/SELECTED.

g;g IF THE FP11-E IS PRESENT, TEST SELECTION IS AS FOLLOWS:

280 WHEN SWO1=0, THE HOT AND WARM FLOATING POINT UNITS ARE TESTED
281 ALTERNATELY ERACH PRSS - IN THE ORDER (1) HOT, THEN (2) WARM.
ggg NOTE THAT EACH “PASS™ NOW CONSISTS OF TWO SEPRRATE SUB-PASSES.
284 WHEN SWO1=1, THEN DEDICATED SELECTION OF R PARTICULAR UNIT IS
285 SPECIFIED IN SWOO:

286 SW00=0 --> TEST HFP FP11-E OPTION ONLY

gg; SW00=1 --> TEST WFP PDP-11/6X MICROCODE ONLY

289

290

291 5. ERRORS

292

b.1 FORMAT OF MESSAGES
6.1.1 ALL ERROR MESSAGES CONSIST OF THREE LINES OF DATA:

THE FIRST LINE IS A BRIEF MESSAGE WHICH EXPLAINS WHAT ERROR
ggg) DETECTED (EG, THE RESULT OF THE “ABSF™ INSTRUCTION WAS

THE PREFIX "HOT:" OR "WARM:™ IS ALSO ATTRACHED TO THE MESSAGE
TO INDICARTE THE SOURCE OF THE ERROR; THE FP1l-E UNIT OR THE
PDP-11/6X RESPECTIVELY.

THE SECOND LINE CONSISTS OF DATA_ HERDERS TO IDENTIFY THE
VALUES TYPED OUT ON LINE THREE. THESE HERDERS WILL EITHER BE
OF THE FORM “EXPECTED™ AND “RECEIVED™ DATR, OR WILL BE AR
MNEMONIC NAME OF A WORD LOCATION IN MEMORY OR REGISTERS.

THE THIRD LINE DISPLAYS THE CONTENTS OF THE  LOCATIONS
SPECIFIED BY LINE TWO RS SIX DIGIT OCTAL NUMBERS. NOTE THRT
ALL DATA DISPLAYED IN ANY MESSAGES ARE OCTAL NUMBERS.

AS EXPLAINED IN SECTION 5.2, SETTING SW¢13>=1 WILL SUPPRESS
THE TYPING OF THESE MESSAGES.

n
o
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UNIT DATR FORMATS:
STRTUS WORD (FPS):

FUNCTION
FER - FLOATING ERROR FLAG

SET WHEN EITHER FIUV, FIU, FIV, FIC ENABLED
AND APPROPRIATE EXCEPTION' OCCURRED.

FID - FLOATING DISABLE INTERRUPTS
ggTrsségrsnnuprs TO VECTOR 244(8) IF SET.

FIUV - FLOATING UNDEFINED VARIARBLE INTERRUPT
IF SET, (-0) MEMORY DATA IS ERROR

FIU - FLOATING INTR UNDERFLOW
IF SET AND UNDERFLOW, SET FER, STORE ANSKER,
EXPONENT WRONG BY +400(8)
IF CLEAR AND UNDERFLOW, ANSKER ¢<-- 2ERO
FIV - FLOATING OVERFLON INTERRUPT

IF SET AND OVERFLOW, SET FER, STORE ANSWER,
EXPONENT WRONG BY -400(8)
IF CLEAR AND OVERFLOW, ANSWER (-- ZERO
FIC - FLOATING INTEGER CONVERSION INTERRUPT
éERSST AND *STCFI™ ERROR, ANSWER ¢-- ZERO, SET
IF CLEAR AND "STCFI™ ERROR, ANSWER (-- ZERO

FD - FLORTING MODE

1=DOUBLE, &4 BIT OPERANDS (M4W)

0=SINGLE. 32 BIT OPERANDS (2W)

FL - INTEGER MODE

1=LONG, 32 BIT INTEGERS (2W)

0=SHORY, [& BIT INTEGERS (1)

FT - ROUND/TRUNCATE MODE

1=TRUNCATE RESLLTS

0=ROUND RESULTS

FMM - PUT FPI1=E ONLY IN MARINTENANCE MODE
FN-FZ-FV-FC - FLOARTING CONDITION COOES

FLORTING EXCEPTION CODES (FEC):

BITes OCTAL

1S 100000
14 040000
13, 12

11 004000
10 002000
g 001000
8 000400
7 000200
b 000100
5 000040
Y 000020
3:0 000017
OCTRL  ENRBLE
00 (NONE )
ge (NONE)
04 (NONE)
0 W/FIC

] W/FIV

il W/7FIU

9 W/FTUV
& W/7FMM

(NOT USED)
FP OPCODE ERROR
FP DIVIDE-BY-Z2ERO ERROR

F: UEEEESHCERESESION ERROR

FP UNDERFLOW ERROR
FP UNDEF INED-VARIABLE/(-0) ERROR
FP MAINTENANCE TRAP

NOTE - IN “FEC™ CODE TYPEOUTS IN ERROR MESSAGES ONLY THE LOW
ORDER BYTE IS USED - IGNORE THE PROGRAM FLARG BIT IN THE UPPER

BYTE.
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6.2

6.3

FLORTING POINT DRTA:

IN FLORT MODE (FD=0), IS 2-16. BIT WORDS, 32. BITS
IN DOUBLE MODE (FD=1}, 1S 4-16. BIT WORDS, B4. BITS

FIRST WORD: (BOTH F, D MODES)
BIS=SIGN OF NUMBER (1/-, 0/+)
ew:%f%gcg;, g.ax;g, FROM -128./+127.

SECOND uoa%: (BOTH £, D nogém
B15:00=FRACTION, 16.BITS

THIRD, FOURTH WORDS: (ONLY D MODE)

B15:00, B15:00=FRACTION, 32. BITS

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

. 18[WORD1-BIT<06:00> 18[WORD2-BIT(15:00> ]

IN D MODE, THE COMPOSITE Sb. BIT FRACTION
IS FORMED BY:

.18 WORD1-BIT<06:00> ) 8 [WORD2-BIT<15:00> ]
8(WORD3-BIT<15:00> ] 8 [WORD4-BIT(15:00 ]

FOR A MORE DETAILED QOPERATION/EXPLANATION OF FLOATING POINT
DATA FORMATS AND OPERATIONS, SEE THE PDP-11/6X PROCESSOR
HANDBOOK SECTION ON THE FLOATING POHINT INSTRUCTION SET.

RECOVERY

RECOVERY FROM ERRORS HARS BEEN RTTEMPTED TO BE MRDE RS
AUTOMATIC AND EFFORTLESS RS POSSIBLE. HUWEVER, IN MANY CRSES
DUE TO THE NATURE OF THE ERROR, THE PR .RAM MAY NOT EVEN BE
ABLE 7&85 RUN (5& EF THE &bmmc PUiNT MODULE IS IN R HUNG
STATE CAN NE NTER THE READY STATE TO ACCEPT w NEW FPP
INSTRUCTION). AT THIS POINT, SOLVING THE PROBLEM IS A DIRECT
FUNCTION OF THE OPERATORS INGEMUITY. THIS TEST SERIES HAS
SELC tesloed Lo E5T T LG FOLY e S5
ww? BEEN PLRCEg N spgc'ﬂ"fcmv s%ucr D &mznc"f IN §n§'
PROGRAM TO IMPLEMENT THIS STRATEGY: TESTING THE MOST BRSIC
ELEMENTS FIRST, PROCEEDING UPWARD IN COMPLEXITY RFTER
EST%ISHIN? gg*mmcr OPERATION. THIS IS WHY IT IS
EXTREMELY THAT THE FLOATING POINT TEST PROGRAMS BE
(1) RUN IN THE PRESCRIBED ORDER, AND (2) ONMLY BE STARTED AT
THEIR BEGINNING RQDDRESS (USUALLY 200(B)). THE PROGRAM WILL
DISPLAY. AT AN ERROR, THE MOST PERTINENT INFORMATION RELATING
TO THE ERROR, AND A BRIEF EXPLANATION OF THE FAILING FUNCTION.

CRUSES




FPU RDD/SUB/MUL DIV RANDOM EXER MACYLl 27(1006)
DQFPDR. MEM 09-FEB-?7 10:33

7.2

461

467

421
472
473
474
475

47
473
478
479
480
48]
482
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10 CALL "OLY PARTICUL AR HARDIGRE ARG o

SﬁgTEST PR?
S REL NG TO GIVEN FUNCTIONAL FARILURE.  HARDWRRE

RARStRRIAre" gﬂmrmm SBH“‘ELOE@"‘ RIS DR ORee Wt TH

KNOWN FUNCTIONAL ERRORS (RS DETECTED BY THE PROGRAMS). THIS
IS THE INTENT UNDER WHICH THESE INSTRUCTION TESTS WERE

DESIGNED AND CODED.

RESTRICTIONS

STRRTING

THE PROGRAM MUST BE STARTED AT LOCATION 200(8) RLWAYS.
OPERATIONAL

THERE RRE NO OPERATIONAL RESTRICTIONS.

MISCELLANEOQUS
EXECUTION TIME

AVERAGE EXECUTION TIME PER PRSS

MODEL SHORTEST PRSS LONGEST PASS
PDP-11/86X 20 SEC 8 MIN:30 SEC
POP-11/6X W/FP11-E XX SEC X MIN:XX SEC

SEC = SECONDS / MIN = MINUTES

SHORTEST PASS ::= NO ITERATIONS, USING SWR=(CO4000)

LONGEST PRSS ::= 2000(10) ITERARTIONS/TEST, USING SWR=(000000)
STACK POINTER

ms sr K pgém R Es E uo%a) AT mg gmm
RATING CORRECTLY SHOULD AL50 BE
ms smm OF ERCH TEST, AND At THE END OF A PRSS.

POWER FRIL
THE TESTS MAY BE POWER FRILED AT ANY TIME.

o8 VAL e Rt

SPURIOUS ERRCR
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MESSAGES MAY OCCUR IF THE FAILURE OCCURRED LAILE THE F.P.U.
WRS EXECUTING A FUNCTION, RS NONE OF ITS REGISTERS (FPS, FEC,

CReveRc TERETORRLAE SAEP INHE YT Bcf PR ROILIRE,

LA N A X e o
TS e e

NOTE THAT THE “VOLATILE™ SWITCH REGISTER CONTENTS ARE SAVED
AND RESTORED FROM Tkt STRCK _IN POWER FAIL SEQUENCE;
THEREFORE THE SWITCH PLGISTER SETTINGS SHOULD NOT BE LOST OVER

R POMER FARIL.

PROGRAM DESCRIPTION

ORGANIZATION

THESE PRocRnns ARE ORGANIZED RS MUCH AS POSSIBLE IN R
STRR ommg bunsm MANNER. THE MRIN BODY OF CODF IS
STR D RS FOLL

(1) INITIARLIZRTION ROUTINE

- SETS UP VECTORS, TYPES HEARDER, ETC.
(2) MAIN BOOY OF TESTS

- INLINE TEST COOE INLINE TEST CALLS

(3) END OF PA aogs N OCESSING

(4) TEST WOUTI
Slﬂ?WTIPES CONTRINING COMMON TEST CODE

(5) ovsmnw@wnms (TYPEOUT, ETC..)

WHEREVER FER‘SIBLE COMMON SECIONS OF CODE FOR WIDELY USED
FUNCTIONS CONDENSED INTO SUBROUTINES TO CONSERVE MEMORY.
THIS INCLLDES NOT ONLY STANORRD SERVICE ROUTINES (SUCH RS

SR PR vER STRTCIR FURETTONS. BUT ALSO TESTING ROUTINES
o i} %ZO:@( JHG, FOR EXAHPLE) A SINGLE BODY OF S%E

uxm n v rgn usr Pnssko AT EACH CALL comnmm¢

OPE ng FOR ERCH INDIVIDUAL
Eg TH consmucnon Fnc um g us RDOITION/DELETION OF
TESTS (SHOULD mm svzn AND  ALSO GREATLY
CONSERVES MEMORY 882“&3&'%275 uhsn A LARGE NUMBER OF
CALLS TO A GIVEN aoov c QUIRED.

THE INDIVIDURL TESTS WITHIN EACH PROGRAM HAVE ALSO BEEN

ARG RESOLUTION O ERAORS RG QUICKLY RS POBSIBLE. 'EBCH-OF i

TESTS BEGINS RS SIMPLY RS POSSIBLE, FIRST TESTING THE MOST
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9.2

9.3
9.3.1

9.3.2

BRSIC ELEMENTS. MORE COMPLEX ELEMENTS ARE TESTED RF TERWARDS
EMPLOYING R PHILOSOPHY THAT THE SIMPLER THE TEST, THE BETTER
THE RESOLUTION. ALL FUNCTIONS ARE EVENTURLLY YESTED, 8UT
HOPEFULLY MCST ERRORS WILL BE CRUGHT AND CORRECTED ERRLY. A
MUCH DETRILED ANRLYSTS OF THE SEQUENCE OF TESTS PERFORMED
1S PRESENTED IN SECTION 9.2.

TEST DESCRIPTION

S AL B A e
THE stnclffbom&s R /TME, AND ovsﬁ?fgu-u&mou
INTERRUPTS ENABLED/DISARBLED MODES ARE EMPLOYED. ERCH TEST
GENERATES A PRIR OF RANDOM NUMBER OPERANDS, THEN USES BOTH THE
HARDWMARE AND SOFTHARE ROUTINES TO GENERATE AN ANSWER: EACH
SHOULD GENERATE THE SAME ANSHER (WITH R +/- 1 DEVIATION IN THE
'LSB® ALLOMED). FLORTING POINT 'LD-', ’'ST='  'CMP-', AND
STATUS INSTRUCTIONS ARE ALSO USED FCR MANIPULATING ° THE
OPERANDS AND RESULTS.

THE PURPOSE OF THESE TESTS IS TO EXERCISE BOTH THE DATAR PATH
AND CONTROL PORTIONS OF THE FLOARTING POINT UNIT SELECTED FOR
TEST*NG WITH AN "UNLIMITED’ SUPPLY OF VARYING OPERANDS, RS
E#S?RONSENTENCOUN ERED IN R USER/RPPLICATION PROGRAM TYPE

SUBROUTINE RBSTRRCTS
TRAPCRTCHER

THE TRAPCATCHER IS A SERIES OF INSTRUCTIONS OCCUPYING THE
INTERRUPT VECTOR AREAR OF MEMORY. IT CONSISTS OF THE SEQUENCE:

.WORD .42 ;PC RFTER TRAP
.WORD O ;PS RFTER TRAP

PLACED AT EACH VECTOR ADDRESS IN LOCATIONS 4-776(8) OF MEMORY.
THE FIRST WORD OF EACH PRIR (“PC AFTER TRAP®) POINTS TO THE
SECOND WORD, WHICH SERVES A DURL PURPOSE AS

(1) THE NEW LOADED PS (ALL Z2EROS), AND (2) THE NEXT
INSTRUCTION TO EXECUTE (D=HALT).

N ThE VECTOR ARER WITH_ABPAOPHINTE VALLES; ~THE OTHERS BEING
LEFT IN THE “TRAPCATCHER™ STATE. THUS, IF AN UNEXPECTED TRAP

%R %ms IN THE MACH NE {T WILL BE CAUGHT, AND THE MACHINE
UBSEQUENTLY HALTED, DISPLAYING THE VECTOR RDORESS # PLUS FOUR

¥ IN THE RDORESS LIGHTS.
SCOPE ROUTINE - $SCOPE
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THE SCOPE ROUTINE IS ENTERED FROM T:ﬁ’# FIRST NSTRUCTIOH oF

ERCH Tt E &%F TI?Nm _-TEST™

WILL BE &S}GMEDPR THE SECT

o Tt v ol e St aE%xS”E“‘ES«?S& S

UPON TEMENT AT THE BEGINNING
SETS UP CERTATN Locanous (ses ea.ou) ro specxrv THE CURRENT
TEST NUMBER WND LOOPING RDORESS (FOR xrmnms) comm IS

r'lf" ESBNTO T'ﬁ ncrum. F.E&J%nfém or n*: liXT %éﬁo

ENTERED, WHICH ocrtmrcs WHE THER TO (1) LOOP BRCK TO THE
PREVI%% ngr 553 FOR ITERATIONS) OR (2) INITIARLIZE FOR THE
NEXT TEST (RS DESCRIBED IER, VE).

NTRANCE TO THE SCOPE ROUTINE IS VIR AN =IOT* TRAP CALL
HROUGH LOCRTION 20(8). (FROM THE SCOPE=IOT EQUARTE).
DEPENDING UPON THE SWITCH SETTINGS (SEE S.2), CODE IS PRESENT
T0: LORD THE FP1I MICRO BREAK REGISTER, LOOP ON THE CURRENTLY
EXECUTING TEST, LOOP ON A spscxrxc TEST PERFORH ITERATIONS OF
EACH TEST, AND SET UP RDORESSES FOR POSSIBLE LOOPING ON
ERRORS. IMPORTANT VALUES USED IN ms ROUTINE ARE:

SMXCNT - MAXIMUM NUMBER OF ITERQTIONS PER  TEST

STSTNM - AGEG%Y %% ﬁwlf !'U’BER (1-377(8)) OF

PADR - THE TEST CURRENTLY KSéMTSXEC TCH THE o
st 5& HIE w 1f I'EHELRRENT TEgC

SLPERR - mms SS TO MWHICH RROR
58} .«E ”8“51 oL thEE" 1P BRROR
OOPING ON AN ERRbR OPTION 1S
SPECIFIED m HE SWITCHES. SET UP BY SCOPE,
GENERALLY WILL BE THE SAME AS SLPADR, RBOVE.
ERROR ROUTINE - SERROR

THE ERROR ROUTINE IS ENTERED WHEN THE TEST CODE HAS DETERMINED
THAT AN ERROR HAS OCCURRED RS PART OF A TEST. THROUGH USE OF

T 02 heckAToR RN on: > RO LRI | Tre

CONTROL rmcnons FOR mmuc ON’ ERROR ERROR, AND
LOOPING ERROR. IN ARDDITION, THE emoa noum{ HAS THE
PROVISION ro TYPE ouT ON nc opehmon S CONSOLE R MESSAGE

BATA VALUEE"YO LB oTAGNOSE The' CUSE CSEE SECTION 6.8).
THE CALLING MECHANISM IS SIMILAR TC THAT EMPLOYED FOR THE
TRTRUCTTN Y (A, TRaeetnefimbuli (OCATION. SBte) " chote

l'.fz: ov?n RROR 'N=EMT N). THE LOWER BYTE THE ENT
INSTRUCTION IS CAPABLE OF TRANSMITTING A NUMBER FROH 0-377(8)

WHICH WILL BE TERMED THE “ERROR ITEM NUMBER.” THIS NUMBER

”

T
WI
CN
HE
AM
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652

653 DETERMINES WHICH ERROR MES ASSOCIAT TR vnwes
B WILL BE TYPED SAGSMTICULM ERROR %D ?ﬂ

% mgnucnon 33 EER > TYPE Mnu T GALLING ”ERROR.
65?7 INDEX THROUGH BERROR ? 53;9) % %E ré nggsopmms
ggg VALUES TO TYPE (sss PROGRAM LISTING FOR rumnen DETAILS).

EE? IMPORTANT VRLUES USED IN THIS ROUTINE ARE:

%] EREGO THRU EREG? - CONTENTS OF GENERAL REGISTERS RO
663 THRU R? JUST BEFORE ERROR CALL

ggg SERTTL - Snong.nnvs NUMBER OF ERRORS ENCOUNTERED T0
666 SERRPC - Soumg& niopc OF THE "ERROR™ INSTRUCTION
667 UST ExEcuT

668 SLPERR - CONTAINS THE 4UDRESS WHICH WILL BE LOOPED
2573 UPON FOR THE ERROR LOOPING FARCILITY

E;é 9.3.« ERROR MESSAGE TYPEOUT ROUTINE - STYPERR

673 ms ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE ERROR
674 Essmc Poumc &ggargu 3 RBOVE. ITS PURPOSE IS
675 s&:/omn VALUE ERROR TYPEOUT
676 mcn.m n: swaourm»: WILL, GIVEN THE INDEXING BYTE FROM
677 THE ERROR CALL INSTRUCTION, PICK UP THE CORRECT ERROR MESSAGE
678 VECTOR FROM SERRTB (ERROR TRBLE), RND TYPE OUT THE ERROR
gg MESSAGE, DATA HERDER, AND DATA VALUES ON THE CONSOLE.

% 9.3.5 TYPE ROUTINE - STYPE

683 THIS ROUTINE IS THE STANDARD SYSTEM TYPEOUT ROUTINE FOR RSCII
bBY SINGLE-CHARACTER-PER-BYTE STRINGS. IT 1S CALLED THROUGH A
685 TRAP INSTRUCTION unu THE NEXT WORD CONTAINING THE RDORESS OF
686 THE F&RST N THE sm TYPING TERMINATES WHEN AN
687 ALL-ZERO BYTE s FOUND. TZONTAL 'TAB GSTOPS ARE ALSO
ggg AUTOMATICALLY PLACED.

gg? 9.3.6 OCTAL NUMBER TYPE ROUTINE - STYPOC

632 THIS ROUTINE CONVERTS THE TOP NUMBER ON THE STRCK TO A 6-DIGIT
633 7ocmL REPRESENTATION, AND TYPES IT ON THE CONSOLE USING THE
6N TYPE ROUTINE STYPE. 'SEE LISTING FOR OPTIONS AND FURTHER
Eg DETAILS.

ggg 9.3.7 POWER UP AND DOWN ROUTINES - $PWRUP AND SPWRDN

699 THESE TWO ROUTINES ARE ENTERED FOR THE POMER UP RND DOWN
700 CONDITIONS, RESPECTIVELY. THE POMER DOWN ROUTINE (SPWRDN)
701 SAVES THE GENERAL REGISTERS AND STACK POINTER. THE POWER UP
702 ROUTINE (SPWRUP) CORRESPONDINGLY RESTORES THE REGISTERS, STACK
703 POINTER, AND TYPES THE MESSAGE “POMER™ WHEN POWER 1S RESTORED.

704 THE VOLATILE INTERNAL SWITCH REGISTER IS ALSO SAVED/RESTORED

BY THIS ROUTINE.
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703 9.3.8 END OF PRSS ROUTINE - SEOP
711 THE END OF PASS ROUTINE COUNTS THE NUMBER OF PASSES PERFORMED
712 omc§ THE L/TYPES A MES (IF ENABLED), SETS/CLEARS THE
713 T-81T7 (IF ENRBLED), AND ALSO INTERFACES 10 tHE MONITOR, IF
714 PRESENT. IT ALSH OPTIONALLY LOOPS FOR A NUMBER OF SUBPASSES
;}g BEFORE SIGNRLLING AN END OF PRSS CONDITION.
717
718
;ég 10. ACT/APT /XXDP
;Sé_ 10.1  ACT COMPRTIBILITY
;53 THIS PROGRAM WILL RUN UNDER THE ACT SYSTENM.
;g 10.2  APT COMPATIBILITY
727 THIS PROGRAM WILL RUN UNDER THE APT SYSTEM MONITOR. ALL
;g NECESSARY SOF TWARE COMMUNICATION HOOKS ARE PRESENT.
‘47".3!1] 10.3  XXDP COMPATIBILITY
732 FOR XXDP MEDIA COMPATIBILITY, THE TOP 2K WORDS OF THE 16K WORD
;g MINIMUM MEMORY RREA RRE NOT DISTURBED DURING EXECUTION.
735
736

737 .ENDR
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001100

000011
000012
000015
000200
177776

177774
177272
177570
177570

RDD/SUB/MUL /DIV RANDOM EXER

.TITLE FPY

; #®COPYRIGHT (C) 1976
;RDIGITARL EQUIPMENT CORP.
; #MA MASS. 01754

’ ’

H
;:PROGRM BY DONALD NORTH

' #THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
: #PACKAGE (MAINDEC-11-D2QRC-C3), JAN 19, 1977.

X 1
"SBTTL OPERATIONAL SWITCH SETTINGS

SWITCH OCTAL
1S 100000
040000
020000

LR B 8 8 & 8 8 8 8 8 8 8 8 ¥
O ~Oo O—-NUwWw.L
o

LR I L R R S T L L

RROR
CURRENTLY EXECUTING TEST
ERROR TYPEOUTS
TATUS TYPEOUTS

ERROR

TEST NUMBER IN "SLPTST”

EST HFP/WFP ALTERNATELY ERCH PRASS
EST ONLY UNIT SPECIFIED IN SW<0O>
ELECT HFP, IF SW«OID»=l

SELECT WFP, IF SW<«O1>=1

.SBTTL BARSIC DEFINITIONS
:#INITIAL ADDRESS OF THE STACK POINTER *## 1100 ###

8§7ACK= 1100
EQUIV EMT, ERROR
.EQUIV 10T’ SCOPE

; ;BASIC DEFINITION OF ERROR CALL
; ;BRSIC DEFINITION OF SCOPE CALL

. ¥MISCELLANEOUS DEFINITIONS
UT= 11 .- CODE FOR RORIZONTAL TR8

LF= 12 : 1 CODE FOR LINE FEED

CR= 15 : :CODE FOR CARRIAGE RETURN

CRLF= 200 ::CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 : : PROCESSOR STRTUS WORD

.EQUIV PS.PSW

STKLMT= 17977y .- STACK LIMIT REGISTER

PIRQ= 177772 : . PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : | HARDWARE SWITCH REGISTER

DDISP= 177570 : s MARDWARE DISPLAY REGISTER

: iGENERQbOPURPOSE REGISTER@DEFINITIONS

RO= . .- GENERAL REGISTER
Rl= %1 : ;GENERAL REGISTER
R2= %2 : :GENERAL REGISTER
R3= %3 : :GENERAL REGISTER
R4= %4 ' :GENERAL REGISTER
RG= %5 : \GENERAL REGISTER
Rb= "6 : :GENERAL REGISTER
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: s GENERAL REGISTER

+»STACK POINTER

+  PROGRAM COUNTER

IONS
¥ LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

wewowm
-es wmew

EEREEERE

229D BBD

=4 =4 0—G 0—00—4 b b=f~g
——
< ¢ € € ¢ € =€ <

BIT BEFINITIONS (BITOO TO BITI1S)
100000

DQFPDR.P11  09-FEB-77 10:32 BRSIC DEFINITIONS
79 000007 R7= %7
795 000006 SP= %6
;gt; 800007 PC= %7
798 - #PRIORITY LEVEL DEFINIT
799 000000 PRO= O
800 800040 PRIz 40
801 000100 PR2= 100
802 000140 PR3= N0
803 000200 PRY= 200
B804 000240 PRS= 240
B0S 000300 PRe= 300
ggg 000340 PR?= 340
B80S . #"SWITCH REGISTER™ SWITCH DEFINITIONS
809 100000 SW15= 100000
810 040000 SWid= 40000
811 020000 SWl3= 20000
Blc 010000 SWi2= 10000
813 004000 SWil= 4000
814 002000 SWi0= 2000
815 001000 SW09= 1000
B16 000400 SW0B8= 400
817 000200 SWC?= 200
818 000100 SWib= 100
819 000040 = 40
820 000020 SWo4= 20
g2l 000010 Swo3= IO
82 00000 SW02=
823 000002 SWol= 2
T 000001 = 1
% .sg}jx\\; SWO9, SK9
827 "EeUlv gﬁgggﬂg
828 EQUIV SWO6 . Skb
829 EQUIV SKOS | SWS
830 "EQUIV SWOY . SWY
B83] "EQUIV %g,sua
832 EQUIV ]
B33 .EQUIV SWOI,SWI
B4 .EQUIV SWOO,SWO
835
836 . ¥DATA
837 100000 BIT15=
838 040000 BITI4%= 40000
839 020000 BITI3= 20000
840 010000 BIT12= 10000
841 004000 BITII= 4000
BY2 002000 BiT10= 2000
BY3 001000 BIT09= 1000
844 000400 BITO8= 400
8Y5 000200 BIT0?7= 200
B4 000100 B1106= 100
gy? 000040 BIT0S= WO
848 000020 BITO4= 20
84S 0000 BITO3= 10

NN LZWwn—O
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Qe
01

07660C
000022
000144
000344
000244
000000
000001
000002
000003

000004
00000s

000000

000174

BRSIC DEFINITIONS

BIT02= 3
BHghs ¢
_EQUIV BIT09,BITY
.EQUIV BITO8BITS
-Eaulv Bl%8l?
EQUIV Sfrggiglrs
JEQUIV BITON.BITY
.EQUIV BIT03,BIT3
.EQUIV BIT02.BIT2
.EQUIV BIT0l,BITI
.EQUIV BITOO BITO
- #BAS1C “CPU™ TRAP VECTOR ADDRESSES

ERRVEC= Y4 . TIME OUT AND OTHER ERRORS

RESVEC= 10
TBITVEC=1Y4

.,R%SERV;D AND ILLEGAL INSTRUCTIONS

TRIVEC= 1 : 1 TRACE TRAP
BPTVEC= 1M : :BREAKPOINT TRAP (BPT)
IOTVEC= 20 .,INPUT/OUTPUT TRAP (IOT) #%SCOPE##
PURVEC= 24 : 1 POMER FAIL
EMTVEC= 30 * 'EMULATOR TRAP (EMT) ¥XERROR%%
TRAPVEC=34 }ISTRAP™ TRAP
TKVEC= 60 : 2 TTY KEYB VECTOR
TPVEC= 64 '1TTY PRINTER VECTOR
PIRQVEC=240 : {PROGRAM INTERRUPT REQUEST VECTOR
. ¥MED INSTR CODES
MED= 76600 : OPCODE
RWHAMI= 022 :RERD WHAMI
RFLAG= 144 . READ FLAGS
WFLAG= 34Y4 ' WRITE FLAGS
lFLOﬂTING POINT INTERRUPT VECTOR
FPPVEC= 244
AEsLommg POINT REGISTER DEFINITIONS
RACl= %1
RC2= “e
AC3= 43
RACY= 74
RACS= YA

.SBTTL TRAP CATCHER

=0

; #ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A *.+2, HALT"

: ¥SEQUENCE TO CATCH
: #LOCA IOngqCONTQIN

GAL TRAPS AND INTERRUPTS
TO CATCH IMPROPERLY LOADED VECTORS
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QG014
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0000s2
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000000
000000

000137

002734

FO2
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TRAP CATCHER

DISPREG: .WORD O
SWREG: .WORD O
.SBTTL ;QRTING RDDRESS(ES)

20

; s SOFTWARE DISPLAY REGISTER
; ; SOFTWARE SWITCH REGISTER

J8START ;;JUMP TO STARTING ADDRESS OF PROGRAM

.SBTTL RCT1l HOOKS

X 22233122222 I 22 22 222 2 12222222223 2222223 22222222222

! HOOKS REQUIRED BY ACTI1

. =46
SENDRD
.=5¢2

.WORD O
.=SSVPC

; SAVE PC
;3 1)SET LOC.46 TO RDDRESS OF SENDRD IN .SEOP
;32)SET LOC.S52 TO ZERO

! ! "RESTORE PC
.SBTTL é5+092RﬂHETER BLOCK

;-!l!ll!ll!llllll!llllll!!l!lli!!lliii!l!!llllii!llllil!lill!l**l
:8ET LOCATIONS 24 AND Y4 RS REQUIRED FOR APT
;;ll!ll!!l!illi!lllll!!lilll!llllllll!ll!l!llIlIll!lllli!l!i*liil

.$X=.  ;;SAVE CURRENT LOCATION

=24  ::SET POWER FRIL TO POINT TO START OF PROGRAM

200 :;FOR APT START UP

=44 ::POINT TO RPT INDIRECT RDDRESS PNTR.

SAPTHDR :;POINT TO APT HERDER BLOCK

.=.8X  :IRESET LOCATION COUNTER
;-!lil!lll!i!l!li‘l!lll!ll!lll!ll!ll!lll!ll!lllllill!lll*ilill{!l
;%ﬁ}gsfggg Egggncren BLOCK AS DEFINED IN THE APT-POP1l DIAGNOSTIC

SAPTHD:
SHIBTS: .WORD O .+ TWO HIGH BITS OF 18 BIT MAILBOX ADOR.
§MBROR: .WORD SMAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)
§TSTM: .WORD 510. ++RUN TIM OF LONGEST TEST
gpn TM: .WOR ;;ggn T}HE IN sec§ ng éET Pﬂg; ON 1 gnxr (QUICK VER
UNITM: .WOR : :RODITIONAL RUN TIME (SECS) R PASS FOR EACH ADDI
.WORD  SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETRBLE (WORDS)

)
T

FY)
ION

AL UNIT
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46
M7
48
Ak,

LR ERESERRARRBRRBR IANINIIIIIREERRE LR PR RAARRARLRE
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838
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COMMON TAGS

.SBTTL COMMON TARGS
;'!ll!i'llll!lll'l!lilllil!!l!l!il!I!il!llillll*il!lilli!lil!ll{l
'§THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

! #USED IN THE PROGRAM.

.=1100

SCMTRG: WORD O : ; STRRT OF COMMON TAGS
$TSTNM: .WORD O ; ;CONTRINS THE TEST NUMBER
$ERFLG: .WORD O ; s CONTRINS ERROR FLRG
SICNT: .WORD O ; ;CONTAINS SUBTEST ITERATION COUNT
SLPAOR: .WORD O : ; CONTAINS SCOPE LOOP SS
SLPTST: .WORD O ; CONTRINS TEST NUMBER TQO LOOP UPON
SLPERK: .WORD O ; ; CONTAINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O ;;CONTR}NS TOTAL ERRORS DETECTEC
SITEMB: .WORD O ; ;CONTRINS ITEM CONTROL BYTE
gERﬂRX: .WORD | ; ;CONTRINS MAX. ERRORS PER TEST
RRPC: .WORD O : ;CONTARINS PC OF LAST ERROR INSTRUCTION

SGDAOR: .WORD O ; s CONTRINS 2882555 Of ’GOOD’ DATA
$BDAOR: .WORD O ; ; CONTRINS SS Of 'BRD’ DATA
SGDDAT: .WORD O ; ;CONTAINS 'GOOD’ DATR
$BODAT: .WORD O ; s CONTRINS 'Bﬂ?’ DARTA

.ﬁgsg 8 ; s RESE -~NOT TO BE USED
$AUTOB: .BYTE O ; ;AUTOMATIC MODE INDICATOR
SINTRG: .Eg;g 8 ; + INTERRUPT MODE INDICATOR
SWR: .WORD  DSWR ; ; RDDRESS OF SWITCH REGISTER
DISPLAY: .WORD ODISP ; ;RODRESS OF DISPLAY REGISTER
$TKS: 177560 ;; TTY KBO STRTUS
$TKB: 177562 ;3 JTY KBD BUFFER
$TPS: 177564 ;3 TTY PR%NT R STAT SEG. ADDRE SS
$TPB: 177566 ;3 TTY _PRINTER FE G. RDDRESS
SNULL: .BYTE O ; ;CONTRINS NULL CHARACTER FOR FILLS
SFILLS: .BYTE @ ; ;CONTRINS & OF FILLER CHARACTERS REQUIRED
SFILLC: .BYTE l¢ ;  INSERT FILL CHARS. RFTER R "LINE FEED"
STPFLG: .BYTE O ;; TERMINAL AVAILABLE™ FLAG (BIT<07>=0=YES)
STIMES: O ; sMAX. NUMBER OF ITERATIONS
SESCAPE: 0 ; ESCAPE ON ERROR RODRESS
$BELL: .ASCIZ <207>¢377><377> ;;CODE FOR BELL
SQUES: .ASCII /?%/ ; ;QUESTION MARK
SCRLF: .ASCII 1S ; ; CRRRIAGE RETURN
SLF: .ASCIZ «l2&» ; ;LINE FEED

;-ll!lillil!l!iilll!!ll*l!iiili*‘illilllllll!llllllllii!ll!l!l!!l
'88TTL APT MAILBOX-ETRBLE

;é*Eﬁl*!lili*i****ll*l'f!*l****ii****lll*i!ii*ill*iiiiifiiiliiiif
.tV
SMAIL : s APT MAILBOX
$MSGTY: .WORD  AMSGTY ;;MESSAGE TYPE CODE

FATAL : .HORB AFATAL ;;FATAL ERROR NUMBER

TESTN: .WOR ATESTN ;; TEST NUMBER
$PASS: .WORD APASS  ;;PASS COUNT
SDEVCT: .WORD  RDEVCT ;;DEVICE COUNT
SUNIT: L.WORD AUNIT ;,I/0 UNIT NUMBER
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1001 001216 000000 $MSGRD: .WORD AMSGAD ;;MESSAGE nooaess

1002 001220 000000 SMSGLG: .WORD ~ AMSGLG ;;MESSAGE LENG

1003 001222 SETRBLE: ' RPT suvxaonnsnr TABLE

1004 001222 000 SENV: .BYTE AENV  ::ENVIRONMENT BYT

1005 001223 000 SENVM: .BYTE AENVM . ENVIRONMENT MOOE BITS

1006 001224 000000 SSWREG: .WORD ASWREG ::APT SWITCH REGISTER

1007 001226 000000 SUSWR: .WORD AUSWR  ;;USER SWITCHES

1008 001230 00000C SCPUOP: .WORD ACPUOP ::CPU TYPE,OPTIONS

1009 ¥ 8175 15-11%CPU TYPE

1010 " 11/04=01,11/05= oe 11/20=03, 11/40=04, 11/45=05
1011 ¥ 11/70=06, PDG=07,@=10
1012 ‘2 BIT 10=REAL TIME' CLOCK

1013 Ly BIT 9=FLOATING POINT PROCESSOR
1014 ¥ 81T 8=MEMORY MANAGEMENT

1015 001232 $ETEND:

1016 CMEXIT

- —— —— -
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DQFPDR.P11 09-FEB-77 10:32 ERROR POINTER TRBLE
igig .SBTTL ERROR POINTER TARBLE
{gég 001232 SERRTB:
1 lTH S T NTAINS THE INFORMATION FOR EACH ERROR THAT C CCUR.
185é ??0 IS OBTRINED BY U ? 9HE INDEX NUMBER FOU ?
1023 lLOCRTION SITEMB. THIS NUMBER INDICRTES WHICH ITEM IN THE TRBLE IS PERTINENT.
1024 lNOTEl IF SITEMB IS O THE ONLY PERTINENT DATR IS (SERRPC
iggg INOTEE EARCH ITEM IN THE TRBLE CONTRINS 4 POINTERS EXPLQINED RS FOLLOWS:
1027 s # EM :sPOINTS 7O THE ERROR MESSAGE
1028 s & OH POINTS T0 THE DATA HERDER
iggg ¥ BT POINTS 10 ¥HE DﬂTﬂ
b
10 ’ lNOTE ERROR VQCP8£ TZBLS HERBg Hgg BEEN MOOIFIED,
1 E SERRTYP ROJTINE FOR ITS STRUCTURE
1033 001232 032574 033254 033544 EMVOOL: NORD EHJ DHR 0TR,0,0,0,0,0,0,0 -ADDF
1034 001240 000000 000000 000000
1035 00l=246 000000 000000 000009
igg; 01526 Y 44 EMVO02: .WORD EMK,DHR,DTA,0,0,0,0,0,0,0 SUBF  # FPS ERRORS
UK : . ’ ' Wy Uy Uy Uy Wy Y, '

0% 801520 on BAdR%0 Bddooo
1039 27¢ 000000 000000

300 000000

302 03263 033254 033544 EMvVO03: .WORD  EML,DHR,OTAR,0,0,0,0,0,0,0 sMULF &

310 000000 000000 000000

316 000000 000000 0300000

000000
000000 000000 (000000 EMVOOM: .WORD  0,0,0,0,0,0,0,0,0,0 ;s (UNUSED)

000000 000000 000000
000000 000000 000000

3

033270 033564 EMVOOS: .WORD  EME,DHB,DTC,LOF,HIF,0,0,0,0,0  ;RDDF
033672 (033702 000000
000000 000000 00000C

gggggg ngggg S?S EMVO06: .WORD  EME,DHWC,DTE,LOD,HI10,0,0,0,0,0 ;ADDD *
4 00
000000 020000

§§§Z§g §§§§§§ EMVO07: .WORD EMF,DHB,DTD,LOF,HIF,0,0,0,0,0 ;SUBF %

032376 033326 033576 EMVOI0: .WORD  EMF,OHC,DTE,LOD,HID,0,0,0,0,0 ;SUED
033642 033656 000000

000000 000000

033270 033564 EMVOll: .WORD  EMG,DHB,DTD,LOF,HIF,0,0,0,0,0 ;MULF ®

0324eS
033672 033702 000000
000000 000000 000000

2AIFER LI B
&
&

E

D F S

SEEEEREREEEEEEEEREEEEE S88E 888888

Ll L L
RERY
)
N

"

RESULT ERRORS

AREr S

[y e e o oy o
De et Gt Gt Gt Gt Pt 0t 9t Pt = Pt ot Pt P Pt Pt Pt Pt Pt Pt Pt Pt Pt P P s Pt et (et Pt Pt Pt P it Pt Pt P

Si4 000000
071 S1e 032425 033326 033576 €MvOl2: .WORD  EMG,DHWC,DTE,LOD,HI1D,0,0,0,0,0 ;MULD #
1072 S24 033t42 033656 000000
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DOFPOA.PI1  09-FEB-77 10:32 ERROR POINTER TABLE
1073 001532 DOODDD 000CCO (00000

185 mf% : 033270 03364 EMVOL3: .MORD  EMH,DHB,DTO,LOF,KIF,0,0,0,0,0 DIV &
1076 001 33 7202 000000

1077 001556 000000 000000 000000

|

1079 001280 B309%% 03336 033676 EMVOIY: .WORD EMH,DHC,DTE,LOD,H1D,0,0,0,0,0 ;DIVD  #
1080 001574 03342 033656 000000

1081 001602 000000 000000 000000

1082 001610 DOOODD

1084 001612 032605 033424 033620 EMVOIS: .WORD  EMI,DHD,DTF,0,0,0,0,0,0,0 . ILLEGAL FPP TRAP
1085 001620 000000 000000 000000

1086 001626 000000 000000 000000

1087 001634 000000

1088

1089 pOlb% [iPesy 03364 Q3M4 EMVOLG: .WORD  EMM,DHA,0TA,0,0,0,0,0,0,0 :DIVF %
1090 001644 000000 000000

1091 0016S2 0OOOOC 000000 060000

1092 001660 000000

1043 Olbb2 03700 03326y Q334 EMVOL7: .WORD  EMN,DHA,0TA,0,0,0,0,0,0,0 ;ADDC ¥
1094 001670 000000 000000

1095 001676 000000 000000 000000

109 001704 000000

1097 001706 032721 033254 033544 EMVO20: .WORD  EMO,DHA,DTA,0,0,0,0,0,0,0 .SUBD ¥ FPS ERRORS
1098 001714 000000 00OGOQ 000000

113 M175% Dooo0g 000000 000000

1101 001739 Ga2M9 033254 033544 EMVO2L: .WORD EMP,DHAR,DTA,0,0,0,0,0,0,0 ;MULD  *
1102 001740 0000Q) 000000 000000

1103 00!746 000000 000000 000000

1104 001754 (000000

ligs 00I756 032763 033264 Qa3u4 EMV022- .WORD  EMG,DHA,DTA,0,0,0,0,0,0.0 .DIVD  *
1106 001764 000000 000000

1107 001772 000000 00COCG 00OGQO

1108 002020 000000

1109

1110 002002 033004 033503 033552 E. .3: .WORD EMR,DHE,DTB,0,0,0,0,0,0,0 .ADDF %
1111 002010 000000 000000 0OCO00

1112 002016 000000

1113 002024

L4 g02gse EMVO24: .WORD  EMS,DHE,DT8,0,0,0,0,0,0,0 .SUBF  #
1115

1116 002042

1117 002050

1118 002052 EMVO25: .WORD  EMT,DHE,DT8,0,0,0,0,0,0,0 SMULF %
1130 DCo0Ee

1151 Gosoy

1122 002076 EMVO26: .WORD  EMU,DHE,DT8,0,0,0,0,0,0,0 ;DIVF % FEC/FER ERRORS
1ig3 002104

11 1i2

1125 DG2l

1i2b 002122 033130 033503 033552 EMVO27: .WORD  EMV,DHE,DTB,0,0,0,0,0,0,0 ;ADDD ¥
1127 002130 000000 (000000 000000

1128 002136 000000 00C000 000000
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KO2

/SUB/MUL/DIV RANDOM EXER MACYL] 27(1006) 09-FEB-?7 10:34 PRGE 25
P11 09-FEB-77 10:32 ERROR POINTER TRBLE
038858 EMVO30: .WORD  EMW,DHE,DTB,0,0,0,C,0,0,0 ;SUBD ¥
000000
033552 EMVO31: .WORD  EMX,DHE,DTSB,0,0,0,0,0,0,0 ;MULD %
000000
0000G0
033552 EMVD32: .WORD  EMY,DHE,DT8B,0,0,0,0,0,0,0 ;0IVD %
000000
000C00
888833 EMVO33: .WORD EMR,DHA,DTA,0,0,0,0,0,0,0 ;F-MODE EXERCISER #* FPS
000000
000000
%22%% % % %8333 EMVO34: .WORD EMB,DHR,CTAR,0,0,0,0,0,0,0 ;D-MODE EXERCISER # ERROR
002302 000000 000000 000000
002310 000000
002312 032245 033270 033564 EMVO3S: .WORD  EMC,DHB,DTD,OPLF,OP2F,0P3F,0P4F ,OPSF, OP&F ,0 ;F-MOOE EXERCISER # RE
002320 033715 033722 033732
002326 033742 033752 033782
002334 000000
00233 032305 033326 033576 EMVO36: .WORD EMD,DHC,DTE,OP1D,0P2D,0P30,0P40,0PSD,0P0,0 ; 0-MODE EXERCISER *
002344 033772 034006 034022
002352 034036 034052 034066
002360 000000

.SBTTL PROGRAM DEFINED COMMON TRGS

. #YARIABLES
FPS: .HO 0 :FPS STORED HERE AFTER STFPS
EEE : JWORD O ;Fgg s;oaig HERE nr}eg s;s;
rspbpc: 25838 8 :0LD ﬁcogfwzﬁtﬁng 95753 ?nnp
F;ggps: . :gso 0 ;OLDNPS gas{sgp HERE RFTER TRAP
xprésé ZuonS 8 2? cﬁo FEA
FPS: .WCRD O : SOF TWARE FPS
000000 SFEC: .WORD O : SOF TWARE FEC
m SFER: .WORD O : SOF TWARE FER
% DOO000 000000 000000 ANSI: .WORD 0,0,0,0 : HARDWARE FLOATING POINT ANSWER
%g w 000000 000000 ANS2:  .WORD 0,0,0,0 :SOF TWARE FLOATING POINT ANSKER
002426 (27005 104552 111730 LONUM: .WORD 027005, 104552, 111730,000555 :RANDOM EXERCISER OPERAND LONUM
m ﬁg 166330 007025 MINUM: .WORD 102337, 166330,007025,021553 :RANDOM EXERCISER OPERAND HINUM
002446 175463 030712 105726 OPL: JWORD  175463,030712, 105726, 124064 ;




LOZ

FPU ADD/SUB/MUL/DIV RANDOM EXER MACYl]l 27(1006) 09-FEB-77 10:34% PRGE 26

DRFPOR.PI1  09-FEB-77 10:32 PROGRAM DEFINED COMMON TRGS

ﬁg ouawsamq 66535071“1 002361 070707 OP2: .HORD  156607,002361,070707,061111 ;

1187 002466 003505 134261 062451 OP3: JHORD  00350S, 134261, 062451, 052525 :EXTRA RANDOM OPERANDS
i mn nee

1189 76 1 123456 111111 OPN: JWORD 102466, 123456, 111111,101010 ;

1190 002S0M 101010

1191 002506 076103 000346 060612 OPS: .WORD  076103,000346, 060612, 125252 ;

1192 002514 126252

1193 002516 O44ID0 112400 177777 OP6: JHORD  0NY4100, 112400, 177777000006 :

H% 002524 000006

1196 . #RDDED COUNTERS FOR TRACING uueae uc VE BEEN

1197 002526 (000000 ADDCO: .WORD O OTAL NUMBER M
1198 002530 000000 RDOC1 : 0 o Bs0 ¥
1199 002532 000000 ADDC2: .WORD O m a-o ¥
1200 002534 000000 RODC3: .WORD O : A0’ % FOR
1201 00253 (000000 ROOCY: .WORD O noénxrr REQ'D ¥ AOD
1202 002540 000000 RDDCS: .HORD O : OVERFLOW % AND
1203 002542 000000 RDDC6: .WORD O : OVERFLOW, ENRBLED % SUBTRACT
1204 002544 000000 RDDC7: .WORD O : UNDERFLOX ¥
iﬁ 002546 N00000 ADDCB: .WORD O : UNDERFLOM, ENRBLED ¥
1207 002550 00OC00 MULCO: .WORD O s TOTAL NUMBER ¥
1208 002552 000000 MULCL: .WORC O 'A=0 AND/OR B=0 ¥
1209 002554 000C00 MCLC2: .WORD O : OVERFLOW * FOR
1210 002556 000000 MUCC3: .WORD O ovznn.ou ENABLED % MULTIPLY
1211 002560 000000 MULCY4: .WORD O : UNDERF ¥
{gig 002562 000000 MULCS: .WORD O UNDERFLOH ENABLED ¥
12i4 002564 (000000 DIVCO: .WORD O romL NUMBER *
1215 002566 000000 DIVCI: .WORD O UM A=0 ¥
1216 002570 000000 DIVC2: .WORD O oeneo * FOR
1217 002572 000000 DIVC3: .WORD O : OVERFLOW ¥ DIVIDE
1218 002574 000000 OIVCY: .WORD O :OVERFLOW, ENRBLED F
1219 002576 000000 DIVCS: .WORD O : UNDERFLOM ¥
{% 002600 000000 0IVCh: .WORD O : UNDERFLOW, ENABLED ¥
1222 . $SREGISTER CONTENTS, AT ERROR, STORED HERE

1223 002602 000000 ¢REGO: .WORD O

1224 002604 000000 EREGl: .WORD O

1226 002606 000000 EREG2: .WORD O

1226 002610 000000 EREG3: .WORD O

1227 002612 000000 EREGY: .WORD O

1228 002614 000000 EREGS: .WORD O

1229 002616 000000 EREG: .WORD O

{sgcll 002620 000000 EREG?7: .WORD O

1232 . ¥MESSAGES FOR BEGIN PROGRAM/START OF PASS

1233 002622 00S015 005012 042115 BGNMES: .ASCII  (15>¢12>(12>¢<12>"MD-11-DQFPD-A..."

124 002630 030455 02646l 050504

1235 002636 050106 026504 027101

123 002644 027056

1237 002646 0(M2120 026520 03046l _ASCIZ "PDP-11/6X F.P.U. ADD/SUB/MUL/DIV EXERCISER™(15>(12)
1238 002654 033057 020130 027106

1239 002662 027120 027126 OHO440

1240 002670 042104 051457 041125
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FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 09-FEB-?77 10:34 PAGE 27
DOFPDAR.PLI

002676
002704
002712

i

09-FEB-77

10.32
046125

042440
0S1S11

0s001e
000043

PROGRARM DEFINED COMMON TRGS

042057
042530
0S1105

0SI1S01 NWPASL: .ASCIZ <15 ¢12>"PASS &~

— ——— ——
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FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 09-FEB-77 10:34 PAGE 28

DOFPDA.P11  09-FEB-77 10:32 STRRT OF PRSS ROUTINE
is:g .SBTTL START OF PASS ROUTINE
;s;g .EVEN :START ON AN EVEN BOUNDARY
i llll!!l!llll!l!l!ll!l!lilﬂlli!l!!llllilllllll*ll!l!l!lllll!lllll
i ENRBL AMR ASSEMBLE ALL RELATIVE REFERENCES RS ABSOLUTE
ig illll!l!l!ll!ill!li!!*illlllll‘lllliIillilll!lilllllllllll!l!l{
1 002734 START:
1 "SBTTL INITIALIZE THE COMMON TAGS
1257 : "CLEAR THE COMMON TRGS (SCMTRG) AREA
1268 002734 012706 001100 MOV 8SCNTAG, RE . sFIRST LOCATION TO BE CLEARED
1269 002740 005026 CLR \RE)+ : :CLERR MEMORY LOCATION
1260 002742 022706 001146 CHP #SWR,RE ; ; DONE?
1261 00274 001374 BNE .6 . :LOOP BACK IF NO
1262 002750 012706 001100 MOV #STACK, SP P ISETUP THE STﬂCK POINTER
1263 ,,xnxrranzs A FEW VECYORS
{ggg 002754 0{2737 027742 000020 ngv osscoosta#lorvcc . 107 vscron FOR SCOPE ROUTINE
1266 885;95 8: 838338 888858 MOV .222@88 goen?vﬁ ':LEVE vscron FOR ERROR ROUTINE
1267 002776 012737 000340 000032 MOV 8340 aatnwvsc+a ..L
1268 003004 012737 031700 000034 MOV osrahp anp vscron FOR TRAP CALLS
1268 003012 012737 000340 000036 MOV b?nnpvsc+e EEVEL
ia?n gggegn oia737 031746 DO002Y :33 OSPHﬁDN! aPunggc POHER FQILURE VECTOR
i 815;3; 83115 % MOV ;E}'&? o&? ”&ET Em-or-mocmn COUNTER
173 Dade b0y ooiish cLe ST -""ém“fé‘ &‘%’*on“sé;%é%%séss
1 833333 8139%7 836601 001122 MOV 81, SERMAX ;S ALLOW ONE Ennon PER T
1276 003060 012737 003060 001110 nov c SLPROR ,.xuxranxzz THE LOOP noonsss FOR SCOPE
f277 003066 012737 003066 001114 SHIT e ?En i T R OR LOOP ?90?5 5
1 :;EéZEL 93 A"~ e guthT 33§Tunk£ su"? 82“95?“
: 003074 013746 00J00M a&enﬂvsc -(sp) ,,snvs ERROR VECTOR

i i 3isrd Ml BN iy sE3 i SHERREC g1 FOR A HAFOHARE SMICH REGISTER

—

1283 003114 012737 177570 001150 MOV ISPLAY ;;AND ISPLAY REGISTER
1284 003122 022 177777 176016 CMP §¢a8 ,,TRY TO ngsnsncg ESEDHnEE %un
1285 00313C 001012 BNE ,,ennnca IF NO TIMEOUT TRARP OCCURRED
1286 :AND THE HARDWARE SWR IS NOT = -1
1287 1 800403 BR 658 ,,aanucu IF NO TIMEOUT

1208 1 12716 003142 BYS: MOV 865S, (SP) t1SET UP FOR TRAP RETURN

1289 003140 000002 RTI

1290 003142 012737 000176 001146 65S: MOV $SWREG . s POINT TO SOFTWARE SWR

1291 003150 012737 000174 001150 MOV nolspntc DISPLAY

iggg 003156 012637 000004 66S: MOV (SP)+,98ERRVEC ;;RESTORE ERROR VECTOR

1294 003162 005037 001210 CLR $PASS : - CLEAR PASS C

1295 003166 132737 000200 001223 BITB  BAPTSIZE, SENVM ,,TEST USER SI unosn APT

12% 003174 001403 BEQ 67$ : YES, USE NON-AFT SWITCH

1287 003176 012737 00224 001146 MOV ossuasc SWR : :NO,USE APT SWITCH REGISTER

iggg 003204 678:

1200 .SET UP FPP UNEXPECTED TRAP CATCHER = = = = = = = -

1301 003204 012737 023330 000244 MOV SFPPILT, 38FPPVEC :NEW PC AT FPP TRAP

1302 003212 005037 000246 CLR aaFPPVEL 2 'NEW PS AT FPP TRAP
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FPU RDD/SUB/MUL/DIV RANDOM EXER MACYIl 27(1006) 09-FEB-?7 10:34 PAGE 29
DQFPOR.P1l  09-FEB-77 10:32 INITIALIZE THE COMMON TRGS
1303
1304 . sCLEAR COUNTERS FOR TRACING INFO
305 003216 012700 002526 fov #A00CO, RO :FIRST LOCATION TO CLEAR
% 002222 012701 000026 28 Ef‘é ?S‘ﬁ&m ;g&g& %os
: + ; BUMP
ggg 883553 gg;xoe 508 R1,28 :D0 AGAIN
gi? 003232 104401 002622 TYPE  ,BGNMES . ID MESSAGE AT START
312 VA LIS 2727 777772777 7 772 /777777777777 7777777/
313 : MESSAGE ON WHETHER OR NOT HFP UNIT 1S PRESENT
315 00323 076600 000022 MED RMHAM : WHAMI INTO RO
316 003242 032700 000520 BIT ba1TON, RO ;1S THERE R HFP UNIT 7
317 003246 001403 BEQ 708 :NO, BR
318 003250 104401 003264 TYPE 68$ : INODICATE FPL11-E PRESENT
319 003254 0OM453 BR HEWPRS :GO_FOR_SUBPRSS INIT
000256 10M401 003324 708§ : TYPE 69$ ! INDICATE NO FP11-E
N6 000450 BR NEWPAS GO FOR SUBPASS INIT
003264 00S01S 0S0106 68%: CRSCIZ (15)¢12>"% FPL11-E HFP UNIT PRESENT #"<15)<12>
gggggg gggusx ON24SS  D940M0
106 OMY5 16
003306 02014 051120 051505
003314 ON?7105 020i24 NOB4S2
003322 000012
%% m gzsm 63§ : JASCIZ  <1S)¢12>"% NO FP11-E HFP UNIT - ALL TESTS WFP ONLY #"<1S)¢12>
‘ %61
00330 020105 ON3110 020120
00336 0N7126 052111 026440
003354 OMOM40 ONE114 052040
003362 0S1S0S 0Si524 (S0
003370 0S0106 047440 096116
003376 020131 006452 000012

.EVEN
AR A s d e s e ddaaadd

s o BN RN RN RN RN ERR R AR RN RN RRERRE R RERRRREREE

;NEW PRSS ENTERS HERE
o s EHEHHE U HEE U G I HEHH I HEHEHH R

Bt Gt Pt Gt 0t Bt Pt s Pt Pt Pt Pt P et Pt Pt Pt Pt ront Pt Pt Pt Pt Pt Pt Pt st Pt Pt st Pt Pt P Pt Pt Pt Pt it Pt Pt (et o Pt Prad Pt P Bt Pt ot P st P et ot

BARRPRRR B S LR FEL L ERRNRRREREREERRRARRRR

003404 012706 001100 NEWPAS: MOV 8STACK, SP :RESET STACK PTR
00310 010000 175530 BIT $BIT12, 3SWR - INHIBIT STATUS TYPEOUTS ?
003416 0010.5 BNE SUBPARS 'BR IF YES
003420 023737 022114 022106 CMP $ENOCT, SEOPCT :TIME FOR A MESSAGE ?
00M26 001011 BNE SUBPRS :NO, NOT YET
003430 104401 002723 TYPE NWPRS | - *PRSS #*
00MM 013746 001210 MOV $PASS, - (SP) :PASS COUNT INTO ...
0OM40 00S216 INC (SP) :1=N_RANGE
0042 104403 TYPOS ' TYPE OCTAL
000 .BYTE 6,0 : & DIGITS, NO LEADING 2EROS
003446 104401 001177 TYPE  ,$CRLF LEND THE LINE




DQFPDAR. P11
1359
1360
1361
1362
1363
1364
1365 003452
1366 003456
1X7 003462
1368
1369 003464
1370
1371 003470
1372 003476
1373
1374 003500
1375 003506
1376 003510
1377 003S14
1378 003516
1379 003522
1380
1381 003526
1382 003532
1383
1384 003SM
1385 003542
1386 DO03SH4
1387 003552

032700
001404
012737
002403

012737
00s037

000022
000020
000144
000002

000001
010000

010000
000344

010000

032136

032144
goi102

FPU_RDD/SUB/MUL /DIV RANOOM EXER MRCY1! 2
09-FEB-77 10:32

175450

175440

030464
030464

7(130
INITI

o R
2 1
SUBPR

cs:
18:
198:

208 :
218:

CO3

b) 09-FEB-77 10:34 PAGE 30
ALIZE THE COMMON TAGS

S8 30030 38 90 30 3 38 96 0 3 30 38 16 3 98 36 3 38 363 36 066 36 30 30 3 06 06 40 36 36 303 06 08 20 3 30 0 30 30 00 36 0 00 3 3% 0 3 3 0 3 3 % %

sNEW SUBPASS ENTERS HERE
FHEER R R R A Y

S: MED RWHAMI :GET WHAMI INTO RO
BIT §8ITOH, RO : |=HFP PRESENT, 0=NO
BEQ 208 :IF NO HFP, TEST WARM ONLY
MED ,RFLAG :GET FLAGS INTO RO
BIT #SKHO1, aSWR :SWO1: 1=HFP OR WFP TEST ONLY
BEQ 18 : O=ALTERNATE HFP/WFP PER PASS
BIT #SHO0, ASKR :SWO0:  1=WFP ONLY
BEQ 28 : O=HFP ONLY
géc ggxrxa,no 'CLERR HFP ENRBLE FLAG(S> FOR WFP
BIS $8IT12,R0 'SET HFP ENABLE FLAG<S> FOR HFP
MED  WFLAG : REWRITE FLRAGS
BIT $8IT12,R0 s TEST WHO'S ENABLED: HOT, WARM
BEG 208 :SET APPROPRIATE HEADER:
MOV 8ASCHOT , HOTWRM :"HOT: *
BR 218 ;
MOV 8ASCWRM, HOTWRM L "WARM: "
CLR §TSTNM 'ALL DONE, RESET TEST NUMBER COUNTER




FPU RDD/SUB/MUL/DIV RANDOM EXER MRCY11 27(1006)

DFPOR.P11  09-FEB-77 10:32 T1
1388 -
1389 - #TEST 1
2
1391 003556 00000M $S11:
1332 00360 012737 003712 002376
133;3 003566 012737 007400 002400
136 00%00 0020
1396 00360M 005037 002362
1397 003610 00S037 002364
1398 003614 00S037 gggass
1399 003620 004737 14
1400 003624 002426 002436
1401 003630 004437 023550
1402 0036MN 023562 002426
1403 003640 023662 002436
1404 003644 023640
1382 003646 023612 002416
1407 003652 013700 002400
1408 003656 170127 040000
1409 003662 172437 002426
1410 003666 1 002436
1411 003672 172737 002416
1412 003676 170127 007400
ma 003702 012737 00371C 001110
1415
1416
1417 003710 172600
1418 12 172201 ARET!:
1419 18 176237 002362
1420 003720 023737 002362 002400
1421 003726 001403
1422 003730 174237 002406
i:ga 0037 104001
1425 00373 005737 002400 AERR] :
1426 003742 100014
i:gg 003744 170337 002364
1429 003750 (023737 002364 002402
1430 003756 001401
mg 003760 104023
1433 003762 023737 002366 002404 1S:
1434 003770 001401
i::% 003772 104023
14 173702 ATST]:
i 0377 173358
{:33 004000 001416
144] 004002 174237 002406
1442 004006 162737 000001 002410
1443 004014 00S637 002406

09-FEB-77

DO3

10:34 PRGE 31

EXERCISE ARDDF, ALL INTERRUPTS ON, ROUNDING MODE

SCOPt
MOV
MOV
CLR
CLR
CLR

MOV

s SR ORI IO 000 0000 0 30 00 00000 0038 S0 30 O O3 O 0 00 3 0 U0 R 0 O O AU AU U 00 DO O 2N

EXERCISE ADOF, ALL INTERRUPTS ON, ROUNDING MODE

SFEs

R Ty T T e Y T

8ARET], EXPFER
8007400, SFPS

;ADDR OF INSTR BEING TESTED
;SET IE BITS IN FORTRAN ANSWER

IR FORTRAN FEA

FPS :CLR FPU FPS BUFFER
FeC :CLR FPU FEC BUFFER
FER :CLR FPU FEA BUFFER
PC, RANDL2 'GET RANDOM INPUT DATR
LOAUM, HINUM :
R4, SPOLSH 'ENTER POLISH MODE
, LONUM ;PUSH 2 WORDS ON STACK (LONUM)
' HINUM 'PUSH 2 WORDS ON STACK (HINUM)

: ADDRESS OF FORTRAN ADD
, ANS2 'POP 2 WORDS AND EXIT POLISH MODE
$FPS, RO :DISPLAY FLOATING POINT STRTUS
8040000 :LORD FPS, INTERRUPT DISABLE
LONUM, RCO :L0AD ACD'WITH A RANDOM NUMBER
HINUM® AC1 :LOAD ACI u%ru A RANDOM NUMBER
ANS2, AC3 'LORD AC3 WITH THE SUM
007400 : TURN_INTERRUPTS ON
8.+6,$LPADR tRESET LOOP ADDRESS

2222222 st 2t el et aliielisslistidisatissliiatlissd it isssdsy

LDF ACO, AC2 :LORD RCO INTO AC2
ngor ACL . AC2 ;ngo ncg BY AC2

STFPS  FPS :SYORE FLORTING POINT STATUS

CMP FPS, SFPS : CHECK FPS

BEQ AERR] :BRANCH IF OK

STF AC2, ANS! 'SAVE FPU ANSMWER

ERROR | 'FPS ERROR

TST $FPS ;ERROR BIT SET ?

BPL ATST1 N0, DONT GET FEC/FEA

STST  FEC :YES, CHECK STATUS

CMP FEC, SFEC :CHECK THE FLORTING EXCEPTION CODES
BEQ 18 'BRANCH IF OK

ERROR 23 FEC IS WRONG

CMP FER, SFEA : CHECK FLOATING PC

BEQ aTst: ' BRANCH IF OK

ERROR 23 ' WRONG RDDRESS IN FER

CMPF  RAC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLORTING CONDITION CODES

8EQ n;nol - ANSKERS cngcx

- COMPENSA 5 FOR FORTRAN INRCCURACIES.

§7F RCZ,ANS1 -SAVE FPU ANSWER

SUB 8] ANS]1+2 : DECREMENT FPU ANSWER

sBC ANS 1




FPU ADD/SUB/ML/DIV RANDOM EXER MACY1l 27(1006)

OQFPDR.PL1

1444 004020
{::2 004024
47 QA%
1448 004034
1449

1450 034036
145]

09-FEB-77 10:32

173737
170000
001403
174237
104005

00s037

002406

002406

002362

Tl

REND!:

EO3

09-FEB-77 10:34 PAGE 32
EXERCISE ADOF, ALL INTERRUPTS ON, ROUNDING MODE

CMPF  ANS1,AC3 : CHECK ANSWERS AGAIN
¢Fec :COPY FLOATING CONDITION CODES
BEQ  RENDI 'BRANCH IF OK

§TF  AC2,ANS! ! SAVE FPU ANSWER

ERROR  § 'FPU AND FORTRAN DISAGREE

CLR FPS :CLR FPU FPS BUFFER
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FPU RDD/SUB/MUL /DIV RANDOM EXER MACYL1l 27(1006) 09-FEB-77 10:34 PRGE 33

DOFPOR.PII  09-FEB-7? 10:32 T2 EXERCISE RDDD, ALL INTERRUPTS ON, ROUNDING MODE
1452 ,lIllll!ll!lIlillillll!i!!llIlllll!ll!llilll!!!lll!ll!lil!lilll!
1453 L hTEST 2 EXERCISE RDOD, ALL INTERRUPTS ON, ROUNDING MODE
14 lII!ll!!lIlil!lll!llllllllliIlllI!Ii!llll!l!ll‘llllilll!llllill
1 00M0M2 00000M t472:  SCOPE
1456 OONOMM 012737 00M176 002376 MOV 8ARET2, EXPFER noon OF INSTR BEING TESTED
1 8839 002400 MOV :987506 $FPS zsngﬁrs gn FORTRAN ANSWER
1 CLR
1459 4 37 002404 ¢LR SFER CLR FORTRAN FEA
1460 0ON070 005037 002362 CLR FPS :CLR FPU FPS BUFFER
1461 0ON07M 005037 00236 CLR FEC 'CLR FPU FEC BUFFER
1462 00N100 005937 002366 CLR FER 'CLR FPU FER BUFFER
1463 OONIOM 004737 Ge3N0d TSR PC, RANDL Y GET RANDOM INPUT DATA
1464 004110 0024 % _WORD  LONUM, HINUM
i:gg 33:{1" 00N437 023560 Jga ) R4, $POL SH gNTSRqPOLISH noosm ;

( u L?NUH U (LONUM)
i Tum e g P o R s G
1468 00¥1 $RDD ' ADDRESS OF FORTRAN ADD
}:93 D0M132 023612 002416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
1471 004136 013700 002400 MOV $FPS, RO :DISPLAY FLORTING POINT STATUS
1472 00M142 170127 08C200 LDFPS  #04G200 iLOAD FPS, INTERRUPT DISRBLE AND FD
1473 0OMIN6 172437 002426 LDD LONUM, ARCO :LOAD ACO'WITH A RANDOM NUMBER
1474 004152 172537 002436 LDD HINUM'RC1 'LORD ACL WITH A RANDOM NUMBER
1475 OM41S6 172737 002416 LDD ANS2, AC3 :LORD AC3 WITH THE SUM
1476 00M162 170127 007600 LOFPS 8007600 : TURN INTERRUPTS ON
{:;g 004166 012737 004179 001110 MOV 8. +6, SLPADR 'RESET LOOP RDDRESS
i:gg ; FRRFERAEEERER LR RN ERRRE LR R ER AR RERERR NN EEE R EREERREREREE R
148] 004174 17 LDD RCO, AC2 :LOAD ACO INTO AC2
1482 004176 172201 ARET2: ADBD  ACI,AC2 'ADD ACl BY AC2
1483 00N200 170237 002362 STFPS  FPS’ :STORE FLOATING POINT STATUS
1484 004204 (023737 002362 002400 CHP FPS, $FPS : CHECK FPS
1485 00N212 001403 BEG AERA2 ' BRANCH IF OK
1486 0ON214 174237 002406 STD AC2, ANS | :SAVE FPU ANSWER
}385 00N 104017 ERROR 17 : FPS ERROR
1489 0O4222 005737 002400 AERR2: TST $FPS . ERROR BIT SET ?
1490 004226 100014 BPL ATST2 :NO, DONT GET FEC/FEA
i:gé 004230 170337 002364 STST  FEC ' YES, CHECK STARTUS
1493 00M234 023737 002364 002402 CMP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
1494 Q04242 001401 BEQ 18 :BRANCH IF OK
i:ss O0M244 104027 ERROR 27 'FEC IS WRONG
1439 004246 023737 00236k 002404 1S: CMP FER, SFER : CHECK FLOATING PC
1498 004254 001401 BEQ arste :BRANCH IF OK
iggg 00M2Se 104027 ERROR 27 ' WRONG ADDRESS IN FER
1501 004260 173702 ATST2: CMPD  AC2,H23 : COMPARE FPU ANSWER TO FORTRAN ANSLER
1502 004262 170000 CFCC :COPY FLORTING CONDITION CODES
1503 0O0N264 001422 BEQ AEND2 ' ANSWERS CHECK
1504 -COMPENSATE FOR FORTRAN INARCCURACIES.
1S05 004266 174237 002406 §7D AC2,ANS] :GAVE FPU ANSWFR
1S06 004272 162737 000001 002414 SUB 8] ANS1+6 : DECREMENT FPU .NSWER
1507 004300 005637 002412 SBC ANS1+4

—_—— e
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09-FEB-77 10:34 PAGE 34
EXERCISE RDDD, ALL INTERRUPTS ON, ROUNDING MODE

SBC ANS1+2

SBC ~ ANSI

CNPD ANSL,RC3 ; CHECK _ANSWERS AGAIN

CFCC : COPY FLORTING CONDITION CODES
BEQ REND2 s BRANCH_IF

STD RC2,ANS] :SAVE FPU QNSHER

ERROR & :FPU AND FORTRAN CISAGREE

CLR FPS :CLR FPU FPS BUFFER
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POR.P11  09-FEB-77 10:32 13 EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
1518 I XYY YT EIRYIYYIR YT I XSS T RTITIEE LRSI 2222 ISR L
1519 iTEST 3 EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOCE
1S20 l!ll!llllll!lll!ll!lllliI!lllll!li!illlll!llllIllllllil!llillii
1255 gg:gag D0000M t473:  SCOPE

1 012737 0OM472 002376 MOV BARET3,EXPFER  ;RDDR OF INSTR BEING TESTED

1523 004346 0'2737 883300 002400 MOV aogqqob $FPS ssr §5a?§nn }N FORTRAN ANSWER

= By o

1 002404 CLR SFER CLR FORTRAN FER

1526 004364 005037 362 CLR FPS :CLR FPU FPS BUFFER

1527 004370 005037 364 ¢LR FEC :CLR FPU FEC BUFFER

1528 DO437M 002366 CLR FER 'CLR FPU FER BUFFER

1529 004400 004737 02341M JSR PC, RANDL2 csr RANDOM INPUT DRTA

1530 0OM4OM 002426 002436 .WORD  LONUM, HINUM

1531 004410 004437 023560 JSR RY, $POL SH ENTER POLISH MODE

1532 0O¥414 023562 DO2426 SPUSH , LONUM ugu s uoggg gﬁ grncx (LONUM)

1533 004420 023562 002436 §PUSH . HINUM ! PUSH TACK (HINUM)

1534 004424 (023640 $AOD : ADDRESS OF FORTRAN ADD

iggg 004426 023612 002416 §POPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
1537 004432 013700 002400 MOV $FPS, RO DISPLRY FLOﬂTING POINT STATUS

1538 DO4436 57 33%900 LDFPS cgﬂoboo ' LOR NTZRRUPT DISRBLE

1539 O0WM4e 172437 26 LOF UM, RCO ' LOA nc WiTH A OM™NUMBER

1S40 004446 172537 002436 LOF HINUM' ACL Loao AC uxru A RANDOM NUMBER

1541 DOMYS2 172737 002416 LOF ANS2, AC3 :LOAD AC3 WITH THE SUM

1542 004456 170127 004400 LOFPS 8004400 : JURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
{233 004462 012737 O0O447C 001110 MOV 8. +6, SLPADR RESET LOOP ADDRESS’

{g:& ; Y Y Y I YT IS 2222 ISII RIS ISSI SIS 2 2
1547 0OM470 172600 LDF ACO, AC2 :LORD ACO INTO AC2

1548 0OM472 172201 ARETI: ADDF  ACI,AC2 tADD ACL BY AC2

1549 DOM47M 170237 002362 STFPS  FPS’ 'GTORE FLOARTING POINT STATUS

1550 004500 023737 002362 002400 CHP FPS, SFPS :CHECK FPS

155] 0O4S506 001403 BEQ a15t3 :BRANCH IF OK

1652 QO4510 174237 002406 STF AC2,ANS| énve FPU ANSWER

{gssa 0OM514 104001 ERROR 1 RROR

{sss DO4S16 1;8588 ATST3: cgpz AC2,AC3 cgggngzospuﬂgnggﬁgl;?Oﬁoggggg ANSWER
j22% BBi253 A0T%0 £5°  neno3 O ENERE CHECX

1558 . COMPENSATE FOR FORTRAN Innccunncxss

1559 004524 174237 002406 §TF AC2, ANS1 :SAVE FPU ANSWER

1560 004530 162737 000001 002410 SuB 81, ANS1+2 : DECREMENT FPU ANSMWER

1561 004536 005637 002406 SBC ANS 1

1562 004542 173737 002406 CMPF  ANSL,AC3 : CHECK ANSWERS AGAIN

1563 DONS4S 170000 CFCC :COPY FLOATING CONDITION CODES

1SEM DO4550 001403 BEQ AEND3 :BRANCH IF OK

1565 DOM552 174237 002406 STF AC2, ANS] ' SAVE FPU ANSWER

{229 DOMSS6 104005 ERROR S :FPU AND FORTRAN DISAGREE

1568 004560 005037 002362 AEND3: CLR FPS :CLR FPU FPS BUFFER
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DOFPDR.P11  09-FEB-77 10:32 ™ EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
1§70 llii!lllilll{!ili!l!il!!llll!llllll!!lllllﬂl!lii‘llllllﬂllll!!!l!l
1§;$ iTEST y EXERCISE ADOD, OVERFLOW PND UNDERFLOW INTERRUPTS OFF, ROUNDING MGOE
1 llllilll!llilllllliilill*llillll*i!!ii!i*!l!il!illl!!llliil*!l!
1573 0OMS6M  00000M t&T4:  SCOPE
170 DONe D579 ooube 00400 v eopue0d sFpe ‘“° R ol 8 e RS AR
2% e B 3% I ER FORORAN FEC
1577 00q606 00S037 002404 CLR SFER CLR ronrnnu rsn
1578 00M612 005037 002362 CLR FPS :CLR FPU FPS BUFFER
1579 004616 005037 002384 CLR FEC :CLR FPU FEC BUFFER
1580 DO4622 005037 002356 CLR FER :CLR FPU FER BUFFER
1581 004626 004737 023404 JSR PC, RANDL 4 cs RANDOM INPUT DATA
1582 Q04632 002426 002436 _WORD  LONUM, HINUM
1583 004636 004437 023560 JSR RY, SPOLSH ENTER POL ISH no
1 42 gsgggs 426 §PUSH , LONUM SPUSH Y4 58583 TACK (LONUM)

1 46 436 §PUSH | HINUM *PUSH Y4 TACK (HINUM)

1586 004652 023640 SADD : ADDRESS OF ronrnnn ADD

iggg 004654 023612 002416 SPOPX  ,ANS?2 'POP 4 WORDS AND EXIT POLISH MODE
1589 004660 013700 002400 MOV SFPS, RO ;D SPLRY FLORTING POINT STATU

1590 88:293 173537 833500 LDFPS 8040200 5 ?ﬂ énﬁug? szeL gno FD
159] 172437 26 LDD LONUM, RCO : LORD nco WITH R RRNDOH

1235 Douo00 178 Seadit LD HINUM,AC] i LORD gc§ Ri; Ty e
1394 ggz?ou 178?3; B4600 LDEPS 034 *unn INTERRUPTS on EXCEPT OVER AND UNDERFLOW
iggg 004710 012737 ooq715 001110 MOV 8. +6, sLPnoR 'RESET LOOP ADDRESS'

ig% ; BREWEEEET TR TR U035 56993963 3 6 0 09 36 3 30 3 36 9 3 396 3 3 9 96 F UL EEEER
1599 004716 17 LDD ACO, AC2 :LORD RCO_INTO AC2

1600 004720 172201 ARET4: ADDD  ACL AC2 *ADD ACI BY AC2

1601 004722 170237 002362 STFPS  FPS’ :GTORE FLOATING POINT STATUS

1602 004726 023737 002362 002400 CHP FPS, SFPS : CHECK FPS

1603 734 001403 BEQ ATSHy ' BRANCH IF OK

1604 73% 174237 002406 STD AC2,ANSI :SAVE FPU ANSWER

1232 004742 108017 ERROR 17 :FPS ERROR

1607 0OOM7Y4 173702 ATSTY: CMPD  AC2,AC3 ;CONPARE FPU ANSWER TO FORTRAN ANSWER
1608 004746 170000 ¢Fce 20PY FLORTING CONDITION CODES

1609 DO47S0 001422 BEQ RENDY ! ANGWERS CHECK

1610 conpensnrg ron FORTRAN INACCURACIES.

1611 DOM752 174237 002406 §70 -SAVE FPU ANSWER

1612 004756 162737 000005 002414 SUB 8! hn51+s : DECREMENT FPU RNSMER

1613 unq;;g 12 SBC nn§1+4

1614 38: 10 58C ANS1+2

1615 7 002406 38C ANS{

isig 3 o gppg Ans1, Aca cagsxrfns¥fﬁg ggﬂé?r:on CODES

1618 60i388 ﬁsg AENDY 83 ?ﬂ 5«

1619 005010 174237 002406 STD AC2, ANS1 snve FPU ANSWER

%gg? 00S0IM 104006 ERROR 6 :FPU AND FORTRAN DISAGREE

igsg 005016 005037 002362 AENDY: CLR FPS :CLR FPU FPS BUFFER
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DQFPDR.P1l  09-FEB-77 10:32 15 EXERCISE ADDF, ALL INTERRUPTS ON, TRUNCATE MODE
1624 H o SRR IE 0 000 06360 3698 96 30 9% 46 3 36 3698 36 00 38 36 36 3 36 98 36 91 3% 3 3 96 35 3 3 -3 3 06 0 3 3 96 96 30 9 3 9% 3 3 3 % 3% % % %X E R
1625 iresr 5 EXERCISE ADOF, ALL INTERRUPTS ON, TRUNCATE MODE
1626 lllll!llil!lllllll!l!!lIllllrl!!Illll!lllillll!i!lll!l!il!ll!li!
1627 00S022 00000 t&s.  SCoPE
169 005024 012737 00S156 002376 MOV BRRETS EXPFER  ;ADDR OF INSTR BEING TESTED
169 005032 012737 007440 002400 gE; :ggzqqo SFPS gE; ggﬂgéza }" FORTRAN ANSWER
g g I
1633 %%3 gg&v 364 CLR FEC 'CLR FPU FEC glu{rsn
1634 005060 005037 002366 CLR FER 'CLR rPU FEA BUFFER
1635 00S06M 0DOM737 Ge3MIM JSR PC, RRNDL2 asr RANDOM INPUT DATA
1636 005070 002426 002436 _WORD  LOAUM, HINUM
1637 005074 004437 023560 ISR RY, $POLSH ENTER POLISH MODE
1639 DRIN Dokes Dosuat $husH . Lonum iFUSH 2 HORDS O STACK (LONUR)
1690 D010 0e%as 3A00 R R R
{E:é 00S112 023612 002416 SPOPX  ,ANS2 POP 2 WORDS AND EXIT POLISH MODE
1643 00S116 013700 002400 MOV $FPS. RO DISPLRY FLOﬂTING POINT STATUS
16¥4 005122 172£§; 040000 LDFPS 8040000 NTERRUPT DISABLE
1645 005126 17 002426 LDF LONUM, ACO Loao nc urru A RANDOM NUMBER
1646 00S132 172537 002436 LDF HINUM' ARC1 :LORD ACL1 WITH A RANDOM NUMBER
1647 00513 172737 002416 LDF ANS2, RC3 :LORD AC3 WITH THE SUM
1648 005142 170127 007440 LDFPS noo7440 ' TURN INTERRUPTS ON
;ggg 00514 012737 00S154 001110 MOV 8. +6, SLPROR RESET LOOP RDORESS
%ESSé ; Y2 1122232222222 1233222322222 223232232222XT22RTT2ITLL XS L L
1653 0OSISY 172600 LDF ACO, RC2 : LORD nco INTO AC2
1654 005156 172201 ARETS: RDDF 901 'RC2 tADD ACL BY AC2
1022 DOSIEd G237 OoSke 002400 o FPS i310RE FLOATING POINT STATUS
1657 38?1#3 851483 BEQ Ekg 'annncu IF oK
1658 005174 174237 002406 STF nca ANS 1 :SRVE FPU ANSWER
1223 00S200 104001 ERROR | 'FPS ERROR
166l 00S202 005737 002400 AERRS: TST $FPS :ERROR BIT SET ?

1662 005206 100014 BPL ATSTS :NO, DONT GET FEC/FER

{gga 005210 170337 002364 STST  FEC 'YES, CHECK STRTUS

1665 14 353737 002364 002402 CMP rgc,srec cugcx T FLOﬂTING EXCEPTION CODES
1666 22 001401 BEQ 1 RANCH [

iggg 005324 104023 ERROR 23 :FEC IS unonc

1669 005226 023737 002366 002404 1S: CMP FER, $FEA : CHECK FLORTING PC

1670 00Se™ 001401 BEQ sf ' BRANCH IF OK

%2;5 005236 104023 ERROR : WRONG RDDRESS IN FEA

1673 005240 173702 ATSTS: CMPF  AC2,RC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
1674 00Se42 170000 CFCC : COPY FLOATING CONGITION CODES

1675 00Se¥4 001427 BEQ RENDS : ANSKERS CHECK

1676 conpsnsnrs ron FORTRAN INACCURACIES.

1677 005246 174237 002406 STF S1 :SAVE FPU ANSWER

1678 00S2S2 062737 000001 002410 ) 01 hnsx+e : INCREMENT FPU ANSWER

1678 005260 005537 002406 RDC ANS |
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DOFPDAR.PI1  09-FEB-77 10:32 15 EXERCISE RDDF, ALL INTERRUPTS ON, TRUNCRTE MODE
1680 005264 173737 002406 CMPF  ANSI,AC3 . CHECK_ANSKERS AGAIN
125% 005270 170000 CFCC : COPY FLORTING CONDITION CODES
1 005272 O00IM4IM BEQ AENDS : BRANCH IF OK
1683 00S374 162737 000002 002410 SUB 82, ANS1+2 : DECREMENT FPU ANSWER
1684 00S302 005637 002406 S8C ANS 1
1685 00S306 173737 002406 CMPF  ANSI,AC3 ; chx nggu;
1239 005312 170000 ¢FCC Y FL NG con xrxon CODES
1 005314 001403 BEQ AENDS ennucu IF 0
1688 00S316 174237 002406 STF AC2, ANS] : SAVE FPU susn
iggg 006322 104005 ERROR § :FPU AND FGRTRAN DISAGREE
{ggé 006324 005037 002362 AENDS: CLR FPS .CLR FPU FPS BUFFER
1633
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FPU RDD/SUB/MUL/DIV RﬂNDOH EXER MRCY1l 27(1006) 09-FEB-77 10:34 PRGE 39
DQFPDA.PLI 09-FEB-77 10:32 6 EXERCISE RDDD, ALL INTERRUPTS ON, TRUNCATE MODE

169 oS00 IR0 00 30 00 06 00 00 00 00 06 36 00 6 08 0098 08 00 08 00 3000 38 0000 30 0008 06 01 98 00 398 30 08 36 38 38 30 3 90 3% 38 4 3 90 3 3 3% 3 3 3¢ 0 3% 3 3% % %

1695 ’hesr 3 EXERCISE RDOD, ALL INTERRUPTS ON, TRUNCATE MODE
1696 ll!!l!Illlllllll!llllllilliiI!lll!l!!!ll!l*lliil!lll!l!!ilill!l
1697 00S330 00004 bre:  SCOPE

1698 005332 012737 0OS4e4 002376 MOV BARETH,EXPFER  ;ADDR OF INSTR BEING TESTED

1699 00SM0 013737 007640 002400 MOV 8007640, 8FPS  ISET IE BITS IN FORTRAN ANSWER
1700 005346 005037 CLR SFEC : CLR FORTRAN FEC

1701 D0S3S2 %17 002404 CLR SFER :CLR FORTRAN FER

1702 00535k 37 002362 CLR FPS :CLR FPU FPS BUFFER

1703 D0S362 005037 00236 CLR FEC :CLR FPU FEC BUFFER

1704 %ﬁ 005037 002366 CLR FER :CLR FPU FER BUFFER

1705 004737 02340 JSR PC, RANDL 4 csr INPUT DATA

1706 00S376 002426 002436 .HORD  LOAUM HINUM

1707 0B402 DOM437 (023560 JSR R4, $POLSH ENTER POLISH MOOE

1708 0US40B 023Sh2 002426 SPUSH  , LONUN tPUSH 4 WORDS ON STACK (LONUM)
1709 005412 023562 002436 §PUSH | HINUM 'PUSH Y4 WORDS ON STACK (HINUM)
1710 D0S416 023640 $ADD : RDORESS OF FORTRAN AOD

f;ié 00S420 023612 002416 §POPX  ,ANS2 !POP § WORDS AND EXIT POLISH MODE
1713 00S424 013700 002400 MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
1714 00S430 170127 O~0200 LDFPS 8040200 :LORD FPS, }NTERRUP oxsneLsnuoro
1715 00SM34 172437 002426 LDD LONUM, ACO Lono ACO'WITH A RANDOM NUMBER

1716 00SYM0 172537 002436 LDD HINUM ACIL :LORD AC! WITH A RANDOM NUMBER
1717 005444 172737 002416 LDD ANS2, RC3 :LORD AC3 WITH THE SUM

1718 00S4S0 170127 007640 LDFPS 8007840 : TURN INTERRUPTS ON

i;ég 00S454 (012737 00S462 001110 MOV 8.+6, SLPROR 'RESET LOOP RDDRESS

i ;gé S SIS I I I I I R R IR R R R R R R R R R
1723 00S46e 172600 LDD ACO, AC2 :LOAD ACO INTO AC2

1724 005464 172201 ARET6: ADDD ncx 'ac2 'ADD ACl BY AC2

1725 005466 170237 002362 STFPS  FPS’ :STORE FLOATING POINT STATUS
1726 005472 (023737 002362 002400 cnp FPS, $FPS : CHECK FPS

1727 00S500 001403 BEQ AERRS :BRANCH IF OK

1728 00SS02 174237 002406 STD AC2,ANSI :GAVE FPU ANSWER

i;aag 00S506 104017 ERROR 17 :FPS ERROR

1731 D0SS510 005737 002400 AERRG: TST $FPS - ERROR eg

1732 005514 100014 BPL ATSTE *NO, DON rscxrsn

gg 00S516 170337 002364 STST  FEC :YES, CHECK STARTUS

1735 % 023737 002364 002402 CMP FEC, SFEC :CHECK THE FLORTING EXCEPTION CODES
1736 001401 BEQ 1§ 'BRANCH IF OK

gg 005532 10~027 ERROR 27 ‘FEC IS WRONG

1739 00SSM 023737 002366 002404 1S: CMP FEA, SFER : CHECK FLORTING PC

1740 00S542 001401 8EQ aTSte anancu IF 0K

i;:e 00SS44 104027 ERROR 27 WRONG RDORESS IN FER

1743 00SS46 173702 ATST6: CMPD  AC2,AC3 s COMPRRE FPU ANSWER TO FORTRAN ANSWER
1744 00SSS0 170000 CFCC : COPY FLOATING CONDITION CODES
1745 00SS52 001437 BEQ RENDE : ANSHERS CHECK

1746 - COMPENSATE roa FORTRAN INACCURACIES.

1747 00SS54 174237 002406 §1D AC2, AN :SAVE FPU ANSWER

1748 005560 062737 000001 002414 ADD 8] husus : INCREMENT FPU ANSWER

1749 0D0SSee 005537 002412 ADC ANS 1 +4
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DOFPOR.P1l  09-FEB-77 10:32 T6 EXERCISE ADDD, ALL INTERRUPTS ON, TRUNCATE MODE
1750 00S537 10 RDC 142
1751 09%37 06 RDC ANS 1
1752 173737 002406 CMPD  ANSI,AC3 s CHECK ANSWERS RGAIN
1753 m 60 CFCC gopv FL?RTING CONDITION CODES
1754 1 4 BEQ RENDS F OK
1755 006612 | 000002 002414 SUS 82, ANS1+b :DECREMENT FPU ANSWER
17S6 00S620 00S637 002412 SBC ANS1+Y4
1757 005637 002410 SBC ANS1+2
1758 002406 SBC ANS1
1759 10%%7 002406 CMPD  ANS1,AC3 : CHECK ANSWERS AGAIN
1760 00S640 170000 CFCC :COPY FLORTING CONDITION CODES
1761 005642 001403 BEQ RENDG :BRANCH IF OK
1762 0OSEWY 174237 002406 STD RC2, ANSI :SAVE FPU ANSMWER
{;Ea 005650 104006 ERROR & 'FPL' AND FORTRAN DISAGREE
i;gg 005652 005037 002362 RENDB: CLR FPS .CLR FPU FPS BUFFER

- — —— —— - - -
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FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1005) 09-FEB-77 10:34

3

DOFPOR.P11  (09-FEB-77 10:32 EXERCISE RDOF, ovemou aw UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
1768 X Yy Y Yy Iy YrYIAYIIIcyYIdrririrriyrITIEITRIOTITIZIRISYRIRIITITYS
1769 hssr 7 EXERCISE RODF, OVERFLOW AND UNOERFLOW INTERRUPTS OFF, TRUNCATE MODE
1770 lllllll!llllllllllllllliHl‘lllllllllil!l!lllllllllllllllllllll
1771 00S656 0O0O0M t17.  SCOPE
1772 00SbeD 812737 006012 002376 MOV SARET?, EXPFEA gr} ING TESTED
1773 0056bb 012737 004440 002400 MOV 8004440, §F ss:?x Bi7 m ORTRAN ANSWE
1774 00S6?M 00S037 002402 CLR SFEC :CLR FORTRAN FEC
1775 005700 005037 002404 CLR §FER :CLR FORTRAN FERA
1776 00S70N 005037 002362 CLR FPS :CLR FPU FPS BUFFER
1777 005710 005037 002364 CLR FEC :CLR FPU FEC BUFFER
1778 005714 005037 002366 CLR FER :CLR FPU FER BUFFER
1779 005720 004737 023414 JSR PC, RANDL2 cs RANDOM INPUT DATA
1780 00S724 002426 002436 WORD  LOAUM, HINUM
1781 00S730 DOM437 023560 ISR RY, $POL SH smsp POL 1SH MODE
1782 00S734 023sb2 002426 SPUSH , LONUM 'PUSH 2 WGRDS ON STACK (LONUM)
1783 00S740 023562 002436 $PUSH  HINUM 'PUSH @ MORDS ON STACK (HINUM)
17849 DOS7WN (023640 $A0D : RDDRESS OF FORTRAN ADD
}% 00S746 023612 002416 §POPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
1787 0 v SFP ;D Y FLORT INT STATUS
7% B¢ W s [OFPs 304 LR R TERg P Y DRt E
1789 00S782 172437 002426 LDF LGNUM, ACO Lono ACO MITH A RANDOM NUMBER
1790 DOS766 172537 002436 LDF HINUM'RC1 'LORD ACL WITH A RANDOM NUMBER
1791 00S772 172737 002416 LDF ANS2, AC3 !LOAD AC3 WITH THE SUM
1782 00S776 170127 004440 LOFPS  s0CH440 !TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
i;ga 006002 012737 0060IC 001110 MOV 8. +6, SLPRDR 'RESET LOOP RODRESS'

}% H Yty Y221 2222222 e 2 eI st iiss stz azlss

1797 006010 172600 ' DF RCO, RC2 :LORD ACO INTO AC2

1798 006012 172201 ARET?: ADDF  ACl AC2 ‘ADD ACl BY AC2

1799 0060i4 170237 002362 STFPS  FPS' :GTORE FLORTING POINT STATUS

1800 006020 023737 002362 002400 cMp FPS, $FPS : CHECK FPS

1801 006026 001403 BEQ aTSt? BRQNCH IF 0K

1% % 174 002406 TF AC2,ANS1 VE FPU ANSWER

iam 104001 RROR | :FPS ERROR

iaos 006036 173702 ATST?: g% RC2,RC3 EW Ozpummgggg ;gozoggggg ANSWER
L

1809 OO6M2 01909 S aenor e

1808 . COMPENSATE FOR FORTRAN tmccumcxss

180S 0OGOMY 174237 002406 i3 AC2,ANS1 :GAVE FPU_ANSWER

1810 006050 062737 000001 002410 ADD 81, ANS1+2 ' INCREMENT FPU ANSWER

1811 006056 005537 002406 ADC ANS |

1812 006062 173737 002406 CMPF  ANS],AC3 : CHECK RNSWERS AGAIN

1813 006066 170000 CFCC :COPY FLOATING CONDITION CODES

1814 006070 001414 BEQ REND? ' BRANCH IF OK

1815 006072 162737 000002 002410 SUB 82, ANS1+2 : DECREMENT FPU ANSWER

1816 0065100 005637 002406 SBC ANS1

1817 D06I0N 173737 002406 CMPF  ANSI,AC3 : CHECK ANSWERS AGAIN

1818 006110 170000 CFCC :COPY FLORTING CONDITION CODES

1819 006112 001403 BEQ REND? :BRANCH IF 0K

1820 006114 174237 002406 STF AC2, ANS ! 'SAVE FPU ANSWER

iaax 006120 104005 ERROR 5 :FPU AND FORTRAN DISAGREE

)\

3
?
3

005037 002362 REND7: CLR FPS ;CLR FPU FPS BUFFER
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DOFPDA.P11  09-FEB-77 10:32 T10 EXERCISE RDDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
182§ HH SREEREREEE NN 0000000020000 00060000050 060000 0% 3 0 2 3% 2 0
182% +4TEST 10 EXERCISE ADOD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCRTE MODE
1827 o Il!ll!l!I!illllilll!llllli!illllil!il!illl!llllilllllllllllllil
1828 006126 0OOOOY t8110: ScoPe
1829 006130 012737 006262 002376 MOV BARET10,EXPFER ;RDDR OF INSTR BEING TESTED
184 006136 012737 004640 002400 MOV 8004640, $FPS  :SET IE BITS IN FORTRAN ANSWER
1831 006IN4 00S037 002402 CLR SFEC :CLR FORTRAN FEC
1832 006150 % CLR $FER :CLR FORTRAN FER
1833 006154 002362 CLR FPS :CLR FPU FPS BUFFER
1834 006160 005037 00236M CLR FEC :CLR FPU FEC BUFFER
1835 006164 DOS03? 366 CLR FER :CLR FPU FER BUFFER
183 006170 004737 G2340M TSR PC, RANDLY :GET RANDOM INPUT DATA
1837 006179 002426 002436 CHORD  LOMNUM, HINUM :

1838 006200 004437 (023560 ISR RY, SPOLSH 'ENTER POLISH MODE

1879 00620M 023562 002426 SPUSH |, LONUM 'PUSH 4 WORDS ON STACK (LONUM)

1840 006210 023562 002436 SPUSH . HINUM tPUSH 4 WORDS ON STACK (HINUM)

1841 006214 023640 $ADD : ADDRESS OF FORTRAN ROD

ig:g 006216 023612 002416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
1844 006222 013700 002400 MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
1845 006226 170127 080200 LOFPS 8040200 :LORD FPS, INTERRUPT DISARBLE AND FD
1846 006232 172437 002426 LDO LONUM, ACO :LORD RCO'WITH A RANDOM NUMBER

1847 006236 172537 002436 LDD HINUM' AC :LOAD RC1 WITH A RANOOM NUMBER

1848 006242 172737 002416 LDD ANS2, AC3 'LORD AC3 WITH THE SUM

1849 006246 170127 004640 LOFPS 8004640 : TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOMW
i% 006252 012737 001110 MOV 8.+6, SLPROR 'RESET LOOP RDDRESS

{g H RERBERELRERARERREERE cE RN RRERREERERE R R RE R R R REEREL R
1854 006260 172600 LDD ACO, AC2 :LOAD ACO INTO RC2

1855 006262 172201 ARET10: ADDD  ACI.AC2 :RDD RC1 BY RC2

1856 00626N 170237 002362 STFPS  FPS :STORE FLOATING POINT STRTUS

1857 006270 023737 002362 002400 CMP FPS, SFPS :CHECK FPS

1858 006276 001403 BEQ aTSto BRANCH IF OK

1859 006300 174237 002406 STD AC2,ANSI :GRVE FPU ANSKER

i%? 006304 104017 ERROR 17 :FPS ERROR

1862 006306 173702 ATST10: CMPD  AC2,RC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
1863 006310 170000 CFCC :COPY FLOATING CONDITION CODES

1864 006312 001437 BEQ AEND10 : ANSWERS CHECK

1865 . COMPENSRTE FOR FORTRAN INARCCURACIES.

1866 006314 174237 002406 300) AC2, ANS1 :SAVE FPU ANSWKER

1867 006320 062737 000001 002414 ADD 81 ANSI+6 : INCREMENT FPL ANSWER

1868 006326 005537 002412 ApC ANS 1+4

1869 006332 005537 002410 ADC ANS1+2

1870 00633 005537 002406 ADC ANS 1

1871 006342 173737 002406 CMPD  ANS1,AC3 : CHECK ANSWERS RGAIN

1872 006346 | CFCC : COPY FLOATING CONDITION CODES

1873 006350 001420 BEQ AEND1D :BRANCH IF OK

1874 006352 162737 000002 002414 sug 82, ANS1+6 : DECREMENT FPU ANSWER

1875 006360 005637 002412 SBC ANS1+4

1876 006364 005637 002410 SBC ANS1+2

1877 006370 005637 002406 SBC ANS ]

1878 006374 173737 002406 CMPD  ANSI,AC3 : CHECK ANSWERS AGAIN

1879 006400 170000 CFCC : COPY FLORTING CONDITION CODES

1880 006402 001403 BEQ AEND1O :BRANCH IF OK
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DQFPDA.P11 09-FEB-77 10:32 T10 EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE
1881 006404 174237 002406 STD AC2,ANS! ; SAVE FPU ANSWER
i% 006410 104006 ERR°R b :FPU AND FORTRAN DISAGREE
{g‘is 006412 005037 002362 REND10: CLR FPS ;CLR FPU FPS BUFFER
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001401
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001401
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001416
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006552
007400
002402
002404
002362
002364

BosiT:

002436
06256

26
002436
002416
002400
040000
002426
002436
002416

007400
00655C

002362
002362

002406

002400
002364
002364

002366

002406
000001
002406

002376
002400

001110
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002402

002404

002410

Tl EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDING MODE
s IHIHHHERHHEHE R R R R R R R R R RN RN

lTEST 11 EXERCISE SUBF, ALL INTERRUFTS ON, ROUNDING MODE
tg#::!!l;gg;glli!lilﬁll!li!ililllllilllllllll!llillillllilllllil{
MOV SARET11, EXPFER D?R INSTR BEING TESTED
MOV 007400, $FPS :SET IE BITS IN FORTRAN ANSWER
CLR SFEC :CLR FORTRAN FEC
CLR $FEA :CLR FORTRAN FER
CLR FPS :CLR FPU FPS BUFFER
CLR FEC :CLR FPU FEC BUFFER
CLR C R FPU FER BUFFER

A
JSR PE RRNDL2 T RANDOM INPUT DRTA

_WORD  LONUM, HINUM

JSR R4, $POLSH NTER P

$PUSH ,LONUM 'PUSH 2 S ON STACK (LONUM)
SPUSH HINUM PUSH 2 WORDS ON STRCK (HINUM)
$SUB ' ADORESS OF FORTRAN SUBTRACT
§POPX  ,ANS2 'POP 2 WORDS ARND EXIT POLISH MODE
MOV srp :D]SPLAY FLOAT INT STATUS

L DFPS 3008 330 ?ﬂ éggu;? DISABLE

LDF LONUH ACO Lono nco WITH A RANDOM NUMBER

:LOAD AC1 WITH A RANDOM NUMBER
:LORD AC3 WITH THE SUM
: TURN INTERRUPTS ON

LOF HINUM ACL
LDF ANS2, AC3
LOFPS 8007400

MOV ¢. +6, SLPADR ‘RESET LOOP RODRESS
H Y Y2222 22222222X3 2 22232122 2222232222222 22222222224
LDF ACO, AC 9 AETO ncs
ARET11: SUBF nc1 'ac ua RAC
STFPS  FPS’ TORE FLOATING POINT STATUS
CMP FPS, SFPS cuscx FPS
959 ngnké 'BRANCH IF 0K
S AC2,ANS 'SAVE FPU ANSWER
ERROR :FPS ERROR
AERR11: TST SFPS :ERROR BJT SET 7
BPL ATST1I ‘N0, DONY GET FEC/FEA
STST  FEC : YEG, CHECK STRTUS
CMP FEC,SFEC : CHECK THE FLOATING EXCEPTION CODES
BEQ 18 'BRANCH IF OK
ERROR 2N 'FEC IS WRONG
18: CMP FER, SFER : CHECK FLOATING PC
BEQ atstil 'BRANCH IF OK
ERROR 24 :WRONG ADORESS IN FER
ATST11: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES

BEQ AEND1 | : ANSWERS CHECK
conpsnsnrs ron FORTRAN INAGCURACTES.

&7F AC2, ANS ] -SAVE FPU ANSWER

SUB 81 ANSI+2 : DECREMENT FPU ANSWER
5BC ANS1

L
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1942
1943
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£55

£33

006660
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006666
006670
006674
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173737
170000
001403
174237
104007

005037

002406

002406

002362

Tl

RENDLL:

FO4

09-FEB-77 10:34 PAGE 46
EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDING MODE

CMPF ANS1,RC3 ; CHECK _ANSWERS AGRIN

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

STF RC2,ANSI :SAVE FPU ANSWER

ERROR 7 :FPU AND FORTRAN DISAGREE

CLR FPS ;CLR FPU FPS BUFFER
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002362
002362

002406

002400
002364
002364

002366

008001

002412
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Tie

GOY

09-FEB-77 10:34 PAGE 47
EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MODE

s HERHEE R IR R R RN R R R RRR R Y
s #TEST 12 EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MOOE
-'ll!ll!;gg;g!lil!l!illiilll!il!lllll!i!!llllll!‘l!lilllllilliIll

MIASED

ARET12:

RERR!2:

19:

ATSTI12:

MOV SARET12,EXPFER ;RDDR OF INSTR BEING TESTED
MOV I???BOO,SFPS ;i SET }SR?ATS }N FORTRAN ANSWER
SFEC AN FEC

CLR :CLR
CLR SFEA :CLR FORTRAN FER
CLR FPS :CLR FPU FPS BUFFER
CLR FEC :CLR FPU FEC BUFFER
CLR FER :CLR FPU FER BUFFER
JSR PC, RANDLY :GET RANDOM INPUT DARTA
_WORD  LONUM, HINUM :
ISR R4, SPOL SH :ENTER POLISH MODE
PUSH ,LONUM 'PUSH Y 58283 8“ TRCK (LONUM)
PUSH | HINUM ' PUSH 4 TACK (RINUM)
$SUB : ADDRESS OF FORTRAN SUBTRACT
SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
MOV SFPS. RO :DISPLAY FLOATING POINT STATUS
LOFPS 8040200 :LORD FPS, INTERRUPT DISRBLE AND FD
LDD LONUM, ACO :LORD ACO'WITH A RANDOM NUMBER
LOD HINUM AC1 :LORD AC1 WITH A RANDOM NUMBER
LDD nns; AC3 :LORD RC EATH THE SUM
LOFPS 8007600 ' TURN INTERRUPTS ON
MOV 8. +b, SLPADR 'RESET LOOP RDDRESS
H Y Y Y Y I Y I IIYIYIYISIIYIYI SIS RIS ISR AT RSS2SR 2
LDD ACO, AC2 :LORD RCO INTO AC2
SUBD  AClL,RC2 : SUBTRACT ACl BY AC2
STFPS  FPS :STORE FLOATING POINT STATUS
CMP FPS. SFPS : CHECK FPS
BEQ AERR]2 :BRANCH IF OK
STD RC2, ANS1 :SAVE FPU ANSWER
ERROR 20 'FPS ERROR
15T $FPS ERROR BIT SET ?
BPL ATST12 ‘N0, DONT GET FEC/FEA
STST  FEC :YES, CHECK STATUS
CMP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ 18 :BRANCH IF OK
ERROR 30 'FEC IS WRONG
CMP FEA, SFEA s CHECK FLORTING PC
BEQ aTstiz : BRANCH IF OK
ERROR 30 ' WRONG RDDRESS IN FEA
CMPD  RC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITICN CODES
BEG AEND12 : ANSWERS CHECK
- COMPENSATE FOR FORTRAN {MACCURACIES.
§7D AC2,ANSI :SAVE FPU ANSWER
SuB 8] ANSI+6 ' DECREMENT FPU ANSWER
5BC ANS1+4
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DOFPDAR.P1I 09-FEB-77 10:32 Tle EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MODE
2006 007144 005637 002410 S8c ANS1+¢
2007 007150 00S637 002408 S8C ANS]
c008 007154 173737 002406 CHPD ANS1,RC3 s CHECK _RANSWERS AGAIN
5809 8871 660082 CFCC ;COPY FLOATING CONDITION COOES
10 71 4 BEQ RENDI2 ; BRANCH IF 0K
2011 007164 174237 002406 STD AC2,ANS! ; SAVE FPU_ANSWER
ggig 007170 104010 ERROR 10 ;FPU AND FORTRAN DISAGREE
Sgig 007172 00S037 002362 AENDI2: CLR FPS ;CLR FPU FPS BUFFER
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DQFPDR.PI1  09-FEB-77 10:32 113 EXERCISE SUBF, OVERFLOW RND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
2016 s SR OE OO U6 OO 096000 30 0340309 0 30 30 9 9% 30 3 3% 95 36 3 0% 3% 90 3 3 3% 36 3 0% 9% 303 3 3 3 0 % % % X % %
2017 hssr 13 EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOCE
2018 Illllllll!lllll!Illllllll!lillllllli!llll!lll!illlll!llll!!l!ll
2019 007176 0000OM t4T13:  SCOPE
20 M NoT X ER B pERET
S5 Barsh BenT BBade R 1 EL 15aHA AR
2023 007220 005037 002404 CLR $FER cu= FORTRAN rm
2024 007224 005037 002362 CLR FPS :CLR FPU FPS BUFFER
2025 007230 005037 002364 CLR FEC 'CLR FPU FEC BUFFER
S0 007590 ooaryr oosais R PC RANOL2 8%;" RANOOR 10U DATA
2028 %75”33 %ﬂg 382«35 .WORD  LONUM, HINUM
2029 007250 004437 naagso Jgﬁ } Rt ,’,ﬁﬁ"s“ SBTER POLISH MODE 2K (LoNUI,

830 s BB Bkl PUR Hon H & HORD2 BN 218Kk (HENGH)
2032 007264 023634 $SUB noonsss OF FORTRAN SUBTRACT
2033 007266 023612 002416 §POPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
2035 007272 013700 002400 MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
2036 007276 170127 (40000 LOFPS  #040000 :LORD FPS, INTERRUPT DISABLE
2037 007302 172437 002426 LDF LONUM, ACO 'LOAD ACO’'WITH R RANDOM NUMBER
2038 007306 172537 DO2436 L.DF HINUM' AC1 :LORD AC1 WITH A RANDOM NUMBER
2039 007312 172737 DO2416 LDF ANS2, AC3 :LORD AC3 WITH THE SUM
2040 007316 170127 0Q4400 LOFPS 004400 ' TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
%5 007322 012737 0G733C 001110 MOV &.+6, SLPROR "RESET LOOP RODRESS'
20M3 ; 3303306336 36 36 08 36 36 3 48 3 3 3 3 96 3 3 96 3 96 96 96 36 36 36 98 3 3 36 3 3 3 3 36 3 3 3 3 % 3 3 % %9 3 39 % %% %ER
2045 007330 172600 LDF ACO, RC2 :LOAD ACQ INTO AC2
2046 007332 173201 ARET13: SUBF  ACl,RC2 :SUBTRACT AC1 BY AC?
2047 00733 170237 002362 STFPS  FPS’ :GTORE FLOATING POINT STATUS
2048 007340 023737 002362 002400 CMP FPS, $FPS : CHECK FPS
2049 007346 001403 BEQ ATStHI3 ' BRANCH IF OK
2050 00730 174237 002406 STF RC2,ANS] 'GAVE FPU ANSWER
2061 007354 104002 ERROR 2 :FPS ERROR
2053 007356 173702 ATST13: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER

4 007 700C0 CFCC s COPY %oa '_énc CONDITION CODES

5 007 1416 BEG AEND!3 : ANSWE
2056 comsnsmz ron FORTRAN tmccunncxzs
2057 007364 174237 002406 §TF :SAVE FPU ANSWER
2058 007370 162737 000001 002410 SUB u Ansua : DECREMENT FPU ANSMWER
2059 007376 005637 002406 SBC ANS 1
2060 007402 173737 002406 CMPF  ANS1,AC3 : CHECK ANSWERS AGAIN
2061 007406 170000 CFCC :COPY FLORTING CONDITION CODES
2062 007410 001403 BEQ REND13 :BRANCH IF OK
2063 12 174237 002406 STF AC2, ANS1 :SAVE FPU ANSWER
3822 7416 104007 ERROR 7 *FPU AND FORTRAN DISAGREE
2066 007420 005037 002362 AEND13: CLR FPS :CLR FPU FPS BUFFER
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2068 H s BREEEEETE I E 30030300 5000200 06 0 3 36 90 0 00 3 0 96 98 3 3 3 96 30 36 06 3 95 36 3 30 9% 30 3 209 3 9 % % % % % % %
5893 hssr 14 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOCE

lll!llll!!Qllllll*lllllllll‘lllll!lllllllll!i!lll!l!l!!Il!!lll{
e0os S 37 tris: SCSPE onn T14, EXPFER R TESTE

[ X ] ot |
SH7S BIAs Bisc% 885358 I 3 L P L i T g
2074 007442 00S037 002402 CLR srsc :CLR FORTRAN rsc
2075 0074q6 005037 002404 CtR SFER :CLR FORTRAN FEA
S5 Bnig BBeRY Beds 4R R iR ERY EER BUEEER
8 e My e SR e E%" RANOOR TNPT DATA
O
HnE T BUY IR0 DSuOR BINUN
2081 007476 OON437 023560 Jga ) R4, SPOLSH ESTER POLISH MODE « (LonL
[ e
iy B0oee Blers gEsiR pURH h? ibuat § HORRR BN TREK (HINM)
2084 %12 gas:ﬂ §SUB : RDDRESS OF FORTRAN SUBTRACT
20%E:uas 1§ 023612 002416 SPOPX POP 4 WORDS AND EXIT POLISH MODE
P FL I u
ofe B87e PATS9 DARIES [B¥ps ‘E 8:88 i DERE Py L ORTARALPY BlsRBEE &.o £
2089 007530 172437 002426 too 'ﬁmm nc? Lono aco’ ufm A pmooon NUM
2092583? mmmq %ﬁg 8“85: ?E LBgps 05:“85 8% %5 Q EXLEPT OVER AND UNDERFLOMW
4 L 4

2093 007550 012737 mrgse 001110 ngv . +6, QLPQDR EET 355“%5352"
20% ; FHEEEI AT B3 33 3 309 3 3 30 4 3 3 330 3 30 % 3 % ¥ %
2097 007556 172600 LDD ACO, AC2 :LOAD RCO INTO AC2
2098 007560 173201 ARETI14: SUBD  ACI.AC2 : SUBTRACT AC1 BY AC2
2099 007562 170237 002362 STFPS  FPS' :STORE FLOATING POINT STRIUS
2100 007566 023737 002362 002400 CHP FPS, SFPS :CHECK FPS
2101 007574 001403 BEQ ATSHIY 'BRANCH IF OK
2102 007576 174237 002406 STD AC2, ANS1 'SAVE FPU ANSKER
5{8..3 007602 104020 ERROR 20 :FPS ERROR
2105 007604 173702 ATSTI4: CMPD  AC2,AC3 : COMPARE FPU ANSWMER TO FORTRAN ANSWER
2106 007606 170000 CFce :"¢y FLOATING CONDITION CODES
2107 007610 001422 BEQ AEND 14 : ANSWERS CHECK
2108 conpsnsme ron FORTRAN INRCCURACIES.
2109 007612 174237 002406 §70 ; SAVE FPU_ANSWER
2110 007616 162737 000001 002414 SuB u Msus : DECREMENT FPU ANSWER
2111 DO7624 0D0S637 002Mi2 SBC ANS| +4
2112 007630 005637 002410 58C ANS| +2
2113 0076 005637 002406 sBC ANS ]
21184 DO7640 173737 002406 CMPD  ANSI,AC3 : CHECK ANSWERS AGAIN
2115 007644 170000 cFee :COPY FLOATING CONDITION CODES
2116 00764 001403 BEQ AEND 1Y ' BRANCH IF OK
2117 007650 174237 002406 STD AC2, ANS! :SnvE FPU ANSWER
S{}% 007654 104010 ERROR 10 :FPU AND FORTRAN DISAGREE
gigfll 007656 00S037 002362 AEND14: CLR FPS :CLR FPU FPS BUFFER
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ATEST 1S EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MODE
--IllllllIIllllllllillll!li{lillll!liillliilllllilil!lil!!l!ll!il

MOV SARETIS EXPFER ;RDOR OF INSTR BEING TESTED
MOV ;Fg?HHO,SFPS ;SET ]E ?é;ﬁ }g FORTRAN ANSWER
C ¢

CLR :CLR FOR
CLR §FER :CLR FORTRAN FER
CLR FPS :CLR FPU FPS BUFFER
¢LR FEC :CLR FPU FEC BUFFER
CLR FER ‘Ek§ PU FER BUFFER
7SR PC, RANDL2 : INPUT DATA
jggno EOAEngéNUH ' ENTER

4 LSH ;
SPUSH , LONUM ;Eusu epﬂbégg on:ETncx (LONUM)
$PUSH . HINUM ‘PUSH 2 WORDS ON STACK (HINUM)
$SUB : RDDRESS OF FORTRAN SUBTRACT
SPOPX  ,ANS2 POP 2 WORDS AND EXIT POLISH MODE
MOV $FPS. RO :DISPLAY FLORTING POINT STATUS
LOFPS 040000 :LORD FPS, INTERPUPT DISABLE
LDF LONUM, RCO 'LORD RCO'MITH A RANDOM NUMBER
LDF HINUM RCI 'LORD AC] WITH A RANDOM NUMBER
LDF ANS2, AC3 :L0AD AC3 WITH THE SUM
LOFPS 8007440 : TURN INTERRUPTS ON
MOV 8.+, SLPROR 'RESET LOOP ADDRESS
;liiiIllll!llilll!!!!ll!lll!lillilii!!!l!l*l*iiii*l!!l!ill*ll!
LOF ACO, RC2 :LOAD ACO INTO AC2
SugF  ACL.RC2 *SUBTRACT AC1 BY AC2
STFPS  FPS :STORE FLOATING POINT STATUS
CHF FPS. $FPS : CHECK FPS
BEQ AERRIS :BRANCH IF OK
STF AC2, ANS] :SAVE FPU ANSWER
ERROR ¢ :FPS ERROR
ST SFPS :ERROR BIT SET 7
BPL ATSTIS :NO, DONT GET FEC/FER
STST  FEC : YES, CHECK STATUS
CMP FEC, SFEC ; CHECK THE FLOATING EXCEPTION CODES
BEQ 18 BRANCH IF OK
ERROR 24 :FEC IS WRONG
CMP FER, SFER s CHECK FLOARTING PC
BEQ aTstis :BRANCH IF OK
ERROR 24 :WRONG RDDRESS IN FER
CMPF  RC2,AC3 : COMPRARE FPU ANSWER TO FORTRAN ANSMWER
CFCC : COPY ;goaaénc CONDITION CODES
BEQ AEND1S ! ANSWERS CHECK
- COMPENSATE FOR FORTRAN YNQCCURACIES.
§TF AC2. ANS1 :GAVE FPU ANSWER
288 aég?NSl+2 : INCREMENT FPU ANSWER
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CMPF ANS1,RC3 ; CHECK ANSKERS AGAIN
SESC SSPY FL?RT&EG CONDITION CODES
RENDIS

§gg aﬁs?NSI+E DECREHEHT FPU RNSWER

CNPF ANS1,ARC3 ; CHECK _RNSWERS AGRIN

CFCC :COPY FLOATING CONDITION CODES

BEQ RENDIS : BRANCH IF OK

STF RC2,ANS] :SAVE FPU ANSWER

ERROR 7 :FPU AND FORTRAN DISAGREE
RENDIS: CLR FPS ;CLR FPU FPS BUFFER
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'iresr 16 EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE
IIlIll!lllllllllllllil!llllilli*liilll!&l!llllilllllllllllil!!l

SCOPE
MOV BARET1H,EXPFER ;ADDR OF INSTR BEING TESTED
MOV 8007640 SFPS  :SET IE BITS IN FORTRAN ANSWER
CLR :rgc ELR FORTRAN FES
CLR FER LR FORTRAN F
CLR FPS :CLR FPU FPS BUFFER
CLR FEC :CLR FPU FEC BUFFER
¢LR FER :CLR FPU FE& BUFFER
JSR Pﬁhuu csr RANDOM INPUT DRTR
_WORD
Jgﬁ R:baﬁgLSH ENTER POLISH MODE ‘L
PU ' HINUM éﬂ Y 53383 82 3 K (H NUH)
$SUB nooasss OF FORTRAN SUBTRACT
§POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS PO :DISPLAY FLORTING POINT STATUS
LDFPS 040200 ' LORD FPS, INTERRUPT DISABLE AND FD
LDD LONUM, RCO ngg ggo KITH A Rnnoon NUMBER
LDD AINOM' ACI 1 WITH R RANDOM NUMBER
LOD ANS2, AC3 :LOAD AC3 WITH THE SUM
LOFPS 8007640 : TURN_INTERRUPTS ON
MOV 8. +6, SLPROR 'RESET LOOP 33
;!!iil!lll!ll!lllliill!Illl!ll!!lllli!!lill!l!l!li!l!lili!!l{*
LDD ACO, RC2 :LOAD ACO INTO AC2
: SUBD  ACl.RC2 ' SUBTRACT ACI BY AC2
STFPS  FPS’ :STORE FLORTING POINT STATUS
CHP FPS, SFPS : CHECK FPS
BEQ AERR1E s BRANCH IF OK
51D AC2,ANS] snve FPU ANSKER
ERROR 20 FPS ERROR
. TST $FPS ERROR BIT SET 7
BPL ATST16 ‘NO, DONT GET FEC/FEA
STST  FEC ' YES, CHECK STATUS
CMP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ 18 :BRANCH IF OK
ERROR 30 :FEC IS WRONG
CMP FER, SFER :CHECK FLOATING PC
BEQ aTstie BRANCH IF OK
ERROR 30 : WRONG ADORESS IN FER
: CNPD  AC2,AC3 s COMPRRE FPU ANSWER TO FORTRAN ANSWER
crcc :COPY FLOATING CONDITION CODES
BEQ ag : ANSWERS CHECK
- COMPENSATE roa FORTRAN INRCCURRCIES.
410 AC2,ANS] :SAVE FPU_ ANSWER
ADD 81, ANS1+b : INCREMENT FPU ANSWER
ADC ANS1+4




NO4

FPU RDD/SUB/MUL/DIV RANDOM EXER MACYLl 27(1006) 09-FEB-77 10:34 PAGE SY
DQFPDA.PLI

ERR AR

09-FEB-77
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002362

Tié EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCRTE MODE

A anal

CMPD  ANSI,RC3 cuscx ANSWERS AGAIN
gggc cspv ?“Téﬂc CONDITION CODES
REND16 BRANCH
002414 SUS 82, ANS1+6 : DECREMENT FPU ANSWER
SBC ANS1+Y4
S8C ANS | +2
8¢ ANS1
CMPD  ANSIL,AC3 : CHECK ANSWERS AGAIN
CFCC ! COPY FLORTING CONDITION CODES
BEQ REND16 ! BRANCH IF 0
570 AC2, ANSI : SAVE FPU nnsusn
ERROR 10 !FPU AND FORTRAN DISAGREE
REND16: CLR FPS :CLR FPU FPS BUFFER
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2264 ;
ggg s hTEST 17
2267 010516 000004 112
2268 010520 012737 010652 002376
2269 010526 012737 0OM440 002400
2270 010534 005037 002402
5575 QLo G0ouP Goows
73 ditn B0y GRS
227s 01%23 %39‘17 BN 1Y
2276 0I0SEM 002426 002436
2277 010570 OOM437 023560
2278 010574 (023562 002426
2279 010600 023562 002436
2280 010604 023634
2281 010606 023612 002416
a:ee.:aEEEE 010612 013700 002400
2284 010616 170127 040000
2285 010622 172437 002426
2286 010626 172537 002436
2287 010632 172737 002416
2288 010636 170127 004440
2289 010642 012737 01MeS0 001110
2290
2291
2292
2293 010650 172600
22 010652 173201 ARET]?:
2295 010654 170237 002362
22% 010660 023737 002352 002400
2297 010666 001403
2298 010670 174237 002406
2299 010674 104002
aamC 010676 173702 ATSTIZ:
2302 010700 170000
g% 010702 001427
2305 010704 174237 002406
2306 01%10 05273'; % 002410
aaana“ gwrés 109%’.«17 002406
2309 010726 170000
2310 010730 001414
2311 010732 162737 000002 002410
2312 010740 002406
2313 010744 123737 002406
2314 0107S0 170000
2315 010752 001403
2316 010754 174237 002406
53% 010760 104G07
2319 010762 005037 002362 RENDL7:

BOS

09-FEB-77? 10:34 PRGE S5
EXERCISE SUBF, OVERFLOW RND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

SRR IO 003000000 38 S 00 000 0 00400 50 00 30 0090 00 00 90 98 96 38 90 55 90 30 00 00 0 30 3 00 40 3 4% 96 3 % 3 %

EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

R e e T e e I

SCOPE
MOV SARET17, EXPFER INSTR BEING TESTED

MOV 8004440 $FPS IE BITS IN FORTRAN ANSWER
CLR SFEC cua FORTRAN FEC

&R Ppe °'c2 Fou FPS BFFER

¢LR FE 'XLR FPU rEﬁ ﬁrf

CLR FER :CLR FPU FER BUFFER

ISR PC, RANDL2 cs RANDOM INPUT DATA

WORD  LOANUM, HINUM

JSR R4, SPOLSH ENTER POLISH MOOE

SPUSH Lbnun USH 2 WORDS ON STACK (LONUM)
SPUSH | HINUM PUSH 2 WORDS ON STACK (HINUM)
§SUB : ADDRESS OF FORTRAN SUBTRACT
3POPX  ,RNS2 'POP 2 WORDS AND EXIT POLISH MOOE
MOV SFPS. RO :DISPLAY FLOATING POINT STATUS
LOFPS 8040000 :LORD FPS, INTERRUPT DISRBLE

LDF LONUM, RCO :LORD ACO'WITH A RANDOM NUMBER
LDF HINUM' RC1 'LORD AC] WITH A RANDOM NUMSER
LDF ANS2, AC3 *LOAD AC3 WITH nc SUM

LOFPS  $004940 : TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOMW
MOV 8.+6, SLPROR 'RESET LOOP RDORESS'

JERRRRRRERERERERRREREEERERFEBRARFRERRERRRRRERRRRRRERLERRERERER

LDF ACO, AC2 :LORD ACO INTO AC2
SUBF  ACL.AC2 ' SUBTRACT RC1 BY AC2

STFPS  fFPS’ :STORE FLOATING POINT 3TATUS
CMP FPS, $FPS : CHECK FPS

BEG ATSt1? :BRANCH IF 0K

STF AC2, ANS1 'SAVE FPU ANSHER

ERROR 2 :FPS ERROR

CMPF  AC2,RC3 - COMPARE FPU ANSWER TO FORTRAN ANSKER
CFCC :COPY FLOATING CONDITION CODES
BEQ RENDL7 : ANSWERS CHECK

comr..mz ron FORTRAN INACCURACIES.

STF S1 snve FPU ANSWER

288 &1‘ shusue : INCREMENT FPU ANSKER

CMPF  ANS1,AC3 : CHECK ANSWERS AGRIN

CFCC :COPY FLORTING CONOITION CODES
BEQ REND17 ' BRANCH IF OK

ggg aﬁg?usue ' DECREMENT FPU ANSWER

CMPF  ANS1,AC3 : CHECK ANSWERS RGAIN

CFCC :COPY FLORTING CONDITION CODES
BEQ AEND1? *BRANCH IF OK

STF AC2,ANS] 'SAVE FPU ANSWER

ERROR 7 'FPU AND FORTRAN DISAGREE

CLR FPS :CLR FPU FPS BUFFER
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DOFPOR.PI1  09-FEB-77 10:32 T20 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
2321 HH 11222 IR IS IIR LRSI SIS S22 2L 2
2322 : $TEST 20 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
2323 .. l!llli!lllll!llIllll!llll!l‘!lilllllill!lillllllliillli!lllliil
2324 010766 000004 t&ra0:  scope
2325 810770 31 37 86&&22 002376 MOV BRRET20,EXPFER ;ADDR OF INSTR BEING TESTED
2326 {?775 12737 40 302400 SE; ogouswo,srps ;SET IE gxrs }" FORTRAN ANSWER
gg §u 10 % @83 CLR 2:58 EELE F@T AN FES
5330 ii 14 362 CLS FPS ;cts FPU FPS aurres

9 L ;
531 DIl 0nY OOSRe LR EEK iSLR ERU FER BUFFER
2332 011030 gggzgz G23M0Y JSR PC, RANOLY :GET RANDOM INPUT DATA
2333 01103 002436 .WORD  LOMUM, HINUM ;
2334 011040 004437 023560 JSR R4, SPOLSH :ENTER POLISH MODE
2335 011044 023562 002426 SPUSH ,LONUN ;PUSH 4 WORDS ON STACK (LONUM)
233 011050 023562 002436 §PUSH | HINUM 'PUSH 4 WORDS ON STACK (HINUM)
2337 011054 023634 $SUB : RODRESS OF FORTRAN SUBTRACT
5332 011056 023612 002416 SPOPX  ,RANS2 :POP 4 WORDS AND EXIT POLISH MODE
2340 8110&2 o;g7g9 892400 MOV $FPS, RO :DISPLAY FLOATING POINT STRTUS
2341 011066 1701 0200 LOFPS 8040200 'LOAD FPS, INTERRUPT DISRBLE AND FD
2342 011072 172437 002426 LDD LONUN, RCO :LOAD ACO WITH A RANDOM NUMBER
2343 011076 172537 002436 LDD HINUM'AC1 'L0AD ACL WITH A RANDOM NUMBER
2344 011102 1797°" 002416 LOD ANS2, AC3 'LORD AC3 WITH THE SUM
2 Qiiloe frr 4640 LOFPS 8004640 : TURN I"EBQRHSBE QN EXCEPT OVER AND UNDERFLOW
53q7 11112 01c s7 OI1i20 001110 MOV 8. +6, SLPADR SRESET L ESS
s%g ; 6333300636 3 6 B30 36 3 6 0 6 3 096 30 36 U 3638 3 3 36 6 08 36 3 30 36 9 30 3 MUY o 36 2NN REEEYR
11120 17 LD ACO, AC : NTO AC?
521 Biiis3 175801 ARET20: EUBD  ACIACE :EDBYRACT Ac] BY fc2
2352 011124 170237 002362 STFPS  FPS :GTORE FLOATING POINT STATUS
2353 011130 023737 002362 002400 CHP FPS, $FPS ' CHECK FPS
2354 011136 001403 BEQ ATSteo :BRANCH IF 0K
2355 011140 174237 002406 STD AC2,ANS] 'SAVE FPU ANSWER
Sggg 0ill44 104020 ERROR 20 :FPS ERROR
2358 01114 173702 ATST20: CMPD  AC2,AC3 : COMPARE FPU ANSWMER TO FORTRAN ANSWER
2359 011150 170000 CFCC :COPY FLOATING CONDITION CODES
2360 0111582 DOI437 BEQ AEND20 ! ANSWERS CHECK
2361 - COMPENSATE FOR FORTRAN NACCURACIES.
2362 011154 174237 002406 510 AC2, ANS1 :GAVE FPU ANSWER
2363 011160 062737 000001 002414 ADD 81, ANS1+6 : INCREMENT FPU ANSWER
2364 011166 D0SS537 002412 ADC ANS1+4
2365 011172 005537 002410 ADC ANS142
2366 011176 005537 002406 ADC ANS 1
2367 011202 173737 002406 CMPD  ANS1,AC3 : CHECK ANSKERS AGAIN
2368 011206 170000 CFCC :COPY FLOATING CONDITION CODES
2369 011210 001420 BEQ REND20 *BRANCH IF OK
2370 01121 &ggzg; 000002 002414 SUB 82, ANS1+6 ' DECREMENT FPU ANSWER
2371 0112 002412 S8C ANS1+4
2372 011224 005637 002410 S8C ANS1+2
2373 011230 005637 002406 S8C ANS1
2374 01124 173737 DO2406 CMPD  ANS!,AC3 : CHECK_RNSWERS AGRIN
2375 011240 170000 CFec :COPY FLORTING CONDITION CODES
2376 011242 (001403 BEG REND20 :BRANCH IF OK
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23?77 011244 174237 002408 STD AC2,ANS! ; SAVE FPU ANSWER
s.ft 011250 104010 ERROR 10 :FPU AND FORTRAN DISAGREE
2380 011252 005037 002362 REND20: CLR FPS ;CLR FPU FPS BUFFER

2381
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DQFPDR.P11  09-FEB-77 10:32 T2l EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MOOE
2382 s ERREEE R R R AR R AR R R R R RR R R RR R AR R AR AR R
2383 +RTEST 21 EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MODE
2384 s il!ll!llll!lllllllilllll!ll‘lilllll!llll!lll!!‘lll!ll!lllli!lll
238S 011256 000004 tSte1:  SCOPE
2386 011260 012737 011412 002376 MOV BMRET1 EXPFEA  ;RDDR OF INSTR BEING TESTED
2387 011266 012737 007400 002400 MOV 2007400, $FPS +SEY IE BITS IN FORTRAN ANSWER
2388 011274 00S037 002402 CLR $FEC :CLR FORTRAN FEC
2389 011300 005037 002404 CLR $FER +CLR FORTRAN FEA
2390 0113084 005037 002362 CLR FPS :CLR FPU FPS BUFFER
2391 011310 005037 002364 CLR FEC :CLR FPU FEC BUFFER
2392 011314 00S037 002366 CLR FEA 'CLR FPU FER BUFFER
2393 011320 00M737 02341M JSR PC, RANDL2 :GET RANDOM INPUT DATA
23%4 011324 002426 002436 _WORD  LOMUM, HINUM :

2335 011330 004437 023560 JSR R4, $POLSH ENTER POLISH MODE
239% 01133 023ske 002426 SPUSH |, LONUM ‘PUSH 2 WORDS ON STACK (LONUM)
2397 011340 023562 002436 SPUSH  HINUM 'PUSH @ WORDS ON STACK (HINUM)
2398 011344 02S31Y SMUL ' ADDRESS OF FORTRAN MULTIPLY
5333 01134 023612 002416 §POPX  ,ANS2 POP 2 WORDS AND EXIT POLISH MODE
S8 E uTn aew e RS HEMLEIGERSE,
s ; '
5385 811323 17345? 833933 LOF Lgaun,nco ;LOSD ACO WITH' A RANDOM NUMBER
24084 011366 172537 002436 LDF HINUM, AC1 :LOAD KC] uiru A RANDOM NUMBER
2405 011372 172737 002416 LOF aNS2, AC3 'LOAD AC3 WITH THE SUM
2406 011376 170127 007400 LOFPS 8007400 ' TURN INTERRUPTS ON
5:85 011402 012737 OlINIC 001110 MOV 8. +6, SLPADR ‘RESET LOOP ADDRESS
S:{l]g ; EREBEEEBERNREREEERERETRERRERRERRRREEEEREEEEREREEEEEELEREREREE
2411 011410 172600 LOF ACO,AC? :LOAD ACO INTO AC2
2412 011412 171201 MRET1: MULF  ACI,AC2 'MULTIPLY AC! BY AC2
2413 011414 170837 002362 STFPS  FPS :STORE FLOATING POINT STATUS
2414 011420 023737 002362 002400 CHpP FPS, $FPS : CHECK FPS
5315 011426 0914 BEQ MERR] ;ganncu IF 0K
16 011430 174237 002406 STF AC2, ANS 1 "SAVE FPU ANSWER

g:ig 011434 104003 ERROR 3 :FPS ERROR
2419 011436 005737 002400 MERR]: TST $FPS ERROR BIT SET ?
2420 01iv42 10001N BPL MTST1 :NO, DONT GET FEC/FER
g:gé 011444 170337 002364 STST  FEC ' YES, CHECK STARTUS
2423 011450 023737 002364 002402 CMP FEC, SFEC . CHECK THE FLORTING EXCEPTION CODES
2424 011456 001401 BEG 18 +BRANCH IF 0K
s:gg D11460 104025 ERROR 25 :FEC IS WRONG
2427 011462 023737 002366 002404 1S: CMP FER, SFEA :CHECK FLOATING PC
2428 011470 001401 BEQ MTSsH! :BRANCH IF OK
g:gg 011472 104025 ERROR 25 : WRONG ADDRESS IN FEA
2431 011474 173702 MTSTI: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
2432 011476 170000 CFCC :COPY FLOATING CONDITION CODES
?ﬁ 011500 001416 BEQ @m1 : ANGWERS CHECK

Y -COMPENSATE FOR FORTRAN INARCCURACIES.

2435 502 174237 002406 §TF AC2,ANS] :SAVE FPU ANSWER

011
2436 011506 162737 000001 002410 SUB 8] ANS]+2 : DECREMENT FPU ANSWER
011614 00S637 002406 SBC ANS1
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2438 011520 173737 002406 CMPF ANS1,AC3 ; CHECK _ANSWERS RGARIN
2433 011524 170000 CFCC :COPY FLOATING CONDITION CODES
c440 011526 001403 BEQ MEND] :BRANCH IF OK
2441 011530 174237 002406 STF RC2,ANSI :SAVE FPU ANSWER
S::g 011534 104011 ERROR 11 :FPU AND FORTRAN DISAGREE
s::g 01153¢ 005037 002362 MENDI: CLR FPS ;C.EAR FPP FPS BUFFER

- wn
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EXERCISE MULD, RLL INTERRUPTS ON, ROUNDING MODE

Cc RRERR R RN R RN R R RN ERRRERRRERERRRRERREREEREREE SRR LR

RTEST 22 EXERCISE MULD, ALL INTERRUPTS ON, ROUNDING MODE
--llllllll!l!!l!ll!!l!{lll!l!illlllli{l!lilllll!‘ll!i!llllllllifi

SCOPE
MOV SMRET2 EXPFEA  ;ADDR OF INSTR BEING TESTED
MOV 8007600, SFPS  ;SET JE glrs N FORTRAN ANSWER
CLR SFEC CLR FORTRAN FEC
CLR SFER :CLR FORTRAN FEA
CLR FPS :CLR FPU FPS BUFFER
CLR FEC 'CLR FPU FEC BUFFER
CLR FER :CLR FPU FER BUFFER
ISR PC, RANDLY 'GET RANDOM INPUT DRTA
.WORD  LOAUM, HINUM :
o TR RIS g
' ; J
PUSH ,H?NUH ;Pﬂgﬂ Y 58383 82 TACK (HINUM)
SMUL : ADDRESS OF FORTRAN MULTIPLY
§POPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
LDFPS 8040200 :SET FD OF FPS ONLY, INTERRUPT DISABLE
LDD LONUM, ACO 'LOAD RCO WITH A RANDOM NUMBER
LDD HINUM' AC1 'LOAD AC1 WITH A RANDOM NUMBER
LDD ANS2, AC3 :LORD AC3 WITH THE SUM
LOFPS  $007600 * TURN_INTERRUPTS ON
MOV 8. +b, SLPADR 'RESET LOOP RDDRESS
;!*il!ll*lill!lli!lll!!l!lllllll!lill!ll!!l!li}l*l**!i*ii!i*!i
LDD RCO, AC2 :LORD ACO INTO AC2
MJLD  RCI,AC2 'MULTIPLY ACl BY AC2
STFPS  FPS :STORE FLOATING POINT STATUS
CHP FPS, $FPS : CHECK FPS
BEQ MERR2 'BRANCH IF OK
STD AC2, ANS1 SAVE FPU ANSWER
ERROR 21 'FPS ERROR
ST $FPS :ERROR BIT SET ?
8PL MTST2 :NO, DONT GET FEC/FER
STST  FEC ' YES, CHECK STATUS
CMP FEC, SFEC : CHECK THE FLORTING EXCEPTION CODES
BEQ 1§ :BRANCH IF OK
ERROR 31 ‘FEC IS WRONG
CMP FER, SFEA : CHECK FLORTING PC
BEQ JAE ;BRANCH IF 0K
ERROR 31 ' WRONG ADDRESS IN FER
CMPD  RC2,AC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY FLOATING CONDITION CODES
BEQ MEND2 : ANSWERS CHECK
- COMPENSATE FOR FORTRAN INRCCURACIES.
$70 AC2,ANSI :GAVE FPU ANSWER
SuB 81 ANS1+b : DECREMENT FPU ANSWER
S8C ANS 1 +4




I05

FPU RDD/SUB/MUL DIV RANDOM EXER MACY1l 27(1006) 09-FEB-77 10:34 PRAGE b2

DOFPDA.PLI 09-FEB-77 10:32 T2e EXERCISE MULD, ALL INTERRUPTS ON, ROUNDING MODE
2502 8 SI[JIH 7 002410 SBC ANS1+2
2s03 0l 7 002406 SBC ANSI
S 01201"1 173737 002406 CMPD ANS1,AC3 ; CHECK _ANSWERS AGRIN
2s0S 012020 170000 CFCC :COPY FLORTING CONDITION CODES
2506 012022 001403 BEQ MEND2 :BRANCH_IF 0K
2507 012024 174237 002406 STD RC2,ANS] :SAVE FPU_ANSWER
ESESme 012030 104012 ERROR 12 :FPU AND FORTRAN DISAGREE
g%? 012032 005037 002362 MEND2: CLR FPS ;CLEAR FPP FPS BUFFER




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY!l 27(1006)

JOS

09-FEB-77 10:34 PAGE b3

DOFPDA.P11  09-FEB-77 10:32 123 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
2512 HH FRBBREREREITE RS-0 0330036065060 36-08 38 0 0 3090 390 3% 20 00 00 90 3 30 9 9% 4 0 3 0 0% 3% % B
213 : kTEST 23 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
35%; ) }-é};-;l!l;ss;g!lllllillil*ill{‘l!l!iilillll!!lll!l!llllll!llllllll
§§1s 815833 615957 012172 002376 T MOV SMRET3 EXPFER  ;ADDR OF INSTR BEING TESTED
217 YSHE UETF B 20l MOV S004400,8FPS ST IE BITS IN FORTRAN ANSUER
2519 o%aosg ooso%; 002404 cts ?;En Ects Fgﬁvanu renF .
) Distsd BRRY RRsds (R FE ' ELR EPY FER BUFEER
2622 0i2079 00S037 002366 CLR FER :CLR FPU FER BUFFER
2523 015100 737 Q23M1M JSR Pghﬁnuo&a :GET RANDOM INPUT DATA
254 81 104 26 3% _WORD  LOMUM, HINUM :
2525 iai‘ﬂ 004437 023532 Jgﬁ R: gszsu ;ENTER POL ISH noocTn (LN
' ; UM)
= b £ B SR 1
2529 012126 023612 002416 §POPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
=3 puz o o S T REIAII.
' ;
2633 012142 1724 832%25 LOF L8NUH.8C0 ;LBEO ACO WITH'A RANDOM nunégn
2534 012146 173537 002436 LOF HINUM ACl :LORD AC! WITH A RANDOM NUMBER
2536 012152 172737 002416 LDF nnaa AC3 ;#ono nc? E&TH THS SUM
2636 012156 170127 004400 LOFPS 004400 : YURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOMW
2637 0l21e2 012737 01217C 001110 MOV 8.+6, SLPADR RESET LOOP ADDRESS
32233 ; Y2222 222 22222222222 ISR SLLILLISLILILILILILILL2S2 S22 84
2541 012170 172600 LDF ACO, AC2 :LORD ACO INTO AC2
2542 012172 171201 MRET3: MULF  ACl,AC2 :MULTIPLY ACl1 BY AC2
2643 812174 65%;37 002362 STFPS  FPS :GTORE FLOATING POINT STATUS
2544 (12200 37 002362 002400 CMP FPS, SFPS ' CHECK FPS
2545 012206 001403 BEQ MTSt3 :BRANCH IF 0K
2646 012210 174237 002406 STF AC2, ANS1 ;;nve FPU ANSWER
ggag 012214 104003 ERROR 3 : FPS ERROR
2549 Q012216 173702 MTST3: CMPF  AC2,RC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
=2 gl A G ey SRR CRorTon G
2L o 1T @ Y
SEE% 813553 1sa§g7 15838? 002410 éua 8] ANSI+2 Egscﬁsnsnrgpgu ANSKER
228 oiaaas ?9563; 883:82 sﬁgr 222{ AC3 CK ANSWERS AGARIN
§§§2 §i§§§§ 651403 BESC neno; s§§§;C§Lg§?§gi CSNélTION CODES
2559 815525 174237 002406 STF AC2,ANS] :SAVE FPU_ANSWER
532? 1 104011 ERROR 11 'FPU AND FORTRAN DISAGREE
2562 012260 00S037 002362 MEND3: CLR FPS :CLEAR FPP FPS BUFFER

2563




FPU ARDD/SUB/MUL/DIV RANDOM EXER MRCYL! 27(1006)

KOS

09-FEB-77 10:34 PRGE b4

DOFPDR.P11  09-FEB-77 10:32 TeM EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
eShb4 I Iy IIYrIRYZEIILISISISEIS ARSI SR ISR 2SI ISR LS
2565 iresr 24 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
ESE? Illl!l!Iillllllllllllll!“lil!lllllll!!lllllIl!l!lllllliill!lll
2567 012264 000004 t&Tay:  SCoPE
asag 81 12737 Q12420 002376 MOV SMRETY EXPFER  ;ADDR OF INSTR BEING TESTED
2569 01 12737 600 002400 MOV 8009600,$FPS  ISET IE BITS IN FORTRAN ANSWER
2570 012302 005037 002402 CLR SFEC :CLR FORTRAN FEC
2671 012306 005037 002404 CLR $FER 'CLR FORTRAN FEA
2672 012312 005037 002362 CLR FPS :CLR FPU FPS BUFFER
2673 0{2315 005037 002364 EtS rgc SLE ;gg Fgg gg;ggg
27 s 9T e AT 3 RARODR TRPUT DATA
2676 012332 002426 002436 _WORD  LONUM, HINUM
2577 01233 004437 023560 ISR R4, $POLSH ENTER POLISH MODE
2578 012342 023562 002426 SPUSH ,LONUN PUSH 4 WORDS ON STACK (LONUM)

2679 012346 023562 002436 §PUSH | HINUM ‘PUSH 4 WORDS ON STACK (HINUH)

2680 012352 02531 SMUL : RDORESS OF FORTRAN MULTIPLY

2681 012354 023612 002416 §POPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE

2683 012360 013700 002400 MOV SFPS. RO : DISPLAY rLonTrnc POIHT STATUS

5352 815393 153&53 gggsou LOFPS 8040200 'SEY D INTERRUPT DISABLE
1 1 26 LDD LONUM, RCO :LORD AC uxrn A NUMBER

2586 012374 172537 002436 LDD HINUM AC1 :LORD AC] WITH A nnuoon NUMBER

2687 012400 172737 002416 LDD ANS2, RC3 'LOARD RC3 WITH THE SuM

2588 Dl240M4 170127 LDFPS 8004600 : TURN I”ngﬂggon ""EXCEPT OVER AND UNDERFIOMW

gggg 012410 012737 012416 001110 MOV 8. +6, SLPROR 'RESET L

a?ggé ; Y 22222322 2222232332223 322223 1222232232222 23322222 2LT 2

2593 012416 172600 LDD RCO, AC2 ;LORD ACO INTO AC2

269 012420 171201 MRET4: MULD  RCI,AC2 ‘UL TIPLY ACl BY AC2

X9 012422 170237 002362 STFPS  FPS' :GTORE FLOATING POINT STATUS

25% 012426 023737 002362 032400 cnp rps $FPS cnccx FPS

2597 15:32 09%4 258 gf RANCH IF 0K

2598 01 174237 002406 !SAVE FPU ANSWER

5233 012442 104021 ERROR :FPS ERROR

2601 012444 173702 MTST4: CMPD  AC2,AC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER

2602 Ql2446 170000 crcc :COPY FLOARTING CONDITION CODES

2603 012450 001422 BEQ MENDY : ANSWERS CHECK

2604 conpensa1£ ron FORTRAN INACCURACIES.

2605 Dl12452 174237 002406 ér AC2 :SAVE FPU RNSWER

2606 012456 162737 000001 002414 sl hnsx+s :DECREMENT FPU ANSKER

2607 012464 005637 002412 sac ANS 1 +4

2608 012470 005637 002410 SBC ANS1+2

2608 012474 005637 002406 SBC ANS]

2610 012500 173737 002406 CMPD  ANSI,AC3 : CHECK ANSWERS AGARIN

2611 012504 170000 CFCC :COPY FLOATING CONDITION CODES

2612 012506 001403 BEQ MENDY BRANCH IF OK

2613 012510 174237 002406 STD AC2, ANSI :GAVE FPU ANSWER

Sgig 012514 104012 ERROR 12 :FPU AND FORTRAN DISAGREE

261 012516 00SC37 002362 MENDY: CLR FPS :CLEAR FPP FPS BUFFER




LOS

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 09-FEB-7? 10:34 PAGE 65
DQFPOR.P11  09-FEB-77 10:32 128 EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE
617 c BB EREEE TR O 0 00O A0 0 08 060 000 000 BN 2 B 1
2618 hssr S EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE
619 lIlI'I!lill!llllllll!llllllli*l!llllll&!lllll!lilll“’lm{lll
2620 012522 0OOOOM t&tes:  SCOPE
2621 01254 012737 012656 002376 MOV $MRETS  EXPFER ao?a NSTR BEING TESTED
2602 012532 012737 /M40 002400 MOV 8007440, $FPS 1E 8IS IN FORTRAN ANSWE
2603 012640 005037 002402 CLR $FEC :CLR FORTRAN rEc
2624 0125%W4 005037  00240N CLR SFER :CLR FORTRAN FEA
262S 012550 005037 002362 CLR FPS 'CLR FPU FPS BUFFER
2626 012554 005037 002364 CLR FEC 'CLR FPU FEC BUFFER
2627 012500 00S037 002366 CLR FER :CLR FPU FER BUFFER
2628 012G6N DON737 02MIM JSR PC, RANDL 2 csr RANDOM INPUT DATR
2629 012570 002426 002436 "WORD  LOAUM, HINUM
o 01200 Qovi: ooaust E AN ‘""" PObR0e DRETACK (LONUM)
2632 012604 023562 002436 §PUSH | HINUM 2 338%?1 ON STACK chum
2633 012610 025314 SMUL SS OF FORTRAN MULTIPLY
esasw 01612 023%l2 002416 §POPX  ,ANS2 2 WORDS AND EXIT POLISH MODE
2636 012616 013700 002400 MOV SFPS, RO oxspuw FLOATING POINT STATUS
2637 012622 170127 040000 LOFPS  sQ4DB00 'CLEAR THE FPS, INTERRUPT DISABLE
2638 012626 172437 002426 LDF LONUM, ARCO :LOAD ACO WITH A RANDOM NUMBER
2639 012632 172537 002436 LDF HINUM' ACL :L0AD RCL WITH A RANDOM NUMBER
2640 01263 172737 002416 LOF ANS2, AC3 'LOAD AC3 WITH THE SUM
2641 012642 170127 007440 LOFPS  #007%40 :TURN INTERRUPTS ON
gg:g 012646 012737 012654 001110 NOV 8. +6, SLPROR RESET LOOP RDDRESS
%:g ; EEEEEEEE TR E 33 533383 939 0 063030 3 96 398 303 363 96 3 06 3 96 96 9% 3 3% 3 3 3 3 % %% F %
2646 012654 172600 LDF ACO, AC2 :LORD ACO INTO AC2
2647 012686 171201 MRETS: MULF  ACl. AC2 'MULTIPLY AC!1 BY AC2
2648 012660 170237 002362 STFPS  FPS' STORE FLORTING POINT STATUS
2649 012668 023737 002362 002400 o FPS. SFPS ' CHECK F
2650 012672 061403 BEQ MERRS ‘BRANCH IF OK
2651 012674 174237 002406 STF AC2,ANS1 snvs FPU ANSWER
SESSS 012700 104003 ERROR 3 'FPS ERROR
2654 012702 005737 002400 MERRS: TST $FPS ERROR BIT SET ?
2655 012706 100014 BPL MTSTS DONT GET r;c/rsn
%ﬁ% 012710 170337 002364 STST  FEC YES CHECK STATUS
2658 012714 023737 002364 002402 CMP FEC, SFEC ;CHECK THE FLOATING EXCEPTION CODES
2659 gmaa 00140} BEQ 18 :BRANCH IF OK
%’;2? 127249 104025 ERROR &5 FEC IS WRONG
262 012726 023737 002366 002404 1S: CMP FER, SFER : CHECK FLOATING PC
2663 012734 001401 BEQ MTStS ' BRANCH IF 0K
o664 012736 104025 ERROR 25 : WRCNG RODRESS IN FEA
26bb 012740 173702 MTSTS: CMPF  RC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
2667 012742 170000 CFCC :COPY FLOATING CONDITION CODES
2668 012744 001427 BEQ MENDS : ANSHERS CHECK
2669 - COMPENSATE ron FORTRAN INRCCURACIES.
2670 01274 174237 002406 STF Ace, AN :SAVE FPU ANSWER
2671 012752 062737 000001 002410 ADD 8l Ansua : INCREMENT FPU ANSWER
2672 012760 00S537 002406 ADC ANS1




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY!1 27(1006)
DQFPDAR.PLI

09-FEB-77

173737
170000

e

00S637

el

174237
104011

00S037

10:32
002406

000002
002406
002408

002406

00e36e

125

002410

MENDS:

MOS

09-FEB-77 10:34 PRGE bb
EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE

CMPF ANSL,ARC3 ; CHECK ANSWERS AGAIN

CECC ng; FLOﬂTING CONDITION CODES
EUS "§N8§51+a ;OEC HENT gsu ANSWER

= A

CFCC ESEY FL03u§N2 ngﬂélTION CODES
BEQ MENDS :BRANCH I

STF RC2,RANS] : SAVE FPU RNSHER

ERROR 11 :FPU AND FORTRAN DISAGREE

CLR FPS ;CLERR FPP FPS BUFFER




FPU ADD/SUB/MUL/DIV RANDOM EXER MACY!]l 27(1006)

DOFPDAR.PI1  09-FEB-77 10:32 T26
268k ;
2687 t TEST

s - RRERR
013030 tst26:
EB:J 0{1132 012737 0131&3 %368
22 BPE 8y B
Sn b BRIT 5
269 013062 005037 00236
2% 013 6 005037 002366
2697 01372 737 02340M
2638 013076 26 00243%
2639 013102 004437 023560
2700 013106 023562 885:2&
2701 013112 003560 3%
27 8131$8 025314
5704 13120 023612 002416
2705 013124 013700 002400
2706 013130 170127 040200
2707 013134 172437 002426
2708 013140 172537 002436
2709 013144 172737 002416
2710 013150 170127 007640
2711 013154 012737 0131e2 001110
2712
2713
2714
2715 013162 172600
2716 013164 171 MRETG:
2717 013166 170237 002362
2718 013172 023737 002362 002400
2719 013200 001403
2720 013202 174237 002406
S;Sé 013206 104021
2723 013210 00S737 002400 MERRG :
2724 013214 10001Y4
aa;/g 013216 170337 002364
gg 01 3737 002364 002402
01 1401
gg 013232 104031
2731 013@2M 023737 002366 002404 1$:
2732 013242 001401
g;ga 013244 104031
273 01324 173702 MTSTh:
273% 013250 170000
g% 013252 001437
2739 013254 174237 002406
2740 013260 062737 000001 002414
2741 013266 005537 002412

NOS

09-FEB-7? 10:34 PRGE b7
EXERCISE MULD, ALL INTERRUPTS ON, TRUNCATE MODE

cRERERRRRERRERERR AR AR RS AR AR RRR R R R RN R R RN R RRE RN RE R

)
l!!l!!ll!!llll!l!!llil‘lll!lllll!!lllllllillillllllllil!il

EXERCISE MULD, ALL INTERRUPTS ON, TRUNCATE MODE

SCOPE
MOV SMRETE EXPFER  ;RDOR OF INSTR BEING TESTED
MOV 8007640, 8FPS  :SET IE BITS IN FORTRAN ANSWER
CLR SFEC 'CLR FORTRAN FEC
CLR srgn :CLR FORTRAN FEA
CLR FP :CLR FPU FPS BUFFER
CLR FEC :CLR FPU FEC BUFFER
CLR FER :CLR FPU FER BUFFER
TSR PC, RANDLY :GET RANDOM INPUT DATA
_WORD  LOAUM HINUM :
JSRSH Rt $POLSH ;SUTERqPOLISH noocT « (LoNUM)
U UM i
USH | HINUM ;puéﬁ 4 58282 83 ET K (HINOM)
§HUL : ADDRESS OF FORTRAN MULTIPLY
POPX  ,ANS2 'POP 4 WORDS AMD EXIT POLISH MODE
MOV SFPS. RO :DISPLAY FLORTING POINT STATUS
LOFPS 8040200 1SET Fgcgr FPS ONLY, INTERRUPT DISRBLE
LDD LONUM, ACO : LORD NITH NUMBER
ng HINUM ngl ;L% §1 uxm ﬁTi m&on NUMBER
L ;
LOFPS %33554 ;#unu IN ER&UPTSHSN
MOV 8.+6, SLPROR 'RESET LOOP ADDRESS

JEREERERERNRRRRRRRRRREFRERRR AR RRRRRRRERRRRERRRRR AR EREERRY

LDD RCO, AC2 :LORD ACC INTO AC2
MULD  RCl.,AC3 'MULTIPLY ACl BY AC2

STFPS  FPS 'S LORTING POINT STATUS

CHP FPS. SFPS : CHECK FPS

BEQ MERRG ' BRANCH IF OK

STD AC2, ANS1 'SAVE FPU ANSWER

ERROR 21 'FPS ERROR

ST $FPS :ERROR BIT SET ?

BPL MTSTE :NO, DONT GET FEC/FER

STST  FEC ' YES, CHECK STRTUS

CMP FEC, SFEC :CHECK THE FLORTING EXCEPTION CODES
BEQ 18 :BRANCH IF OK

ERROR 31 :FEC IS WRONG

CMP FER, SFEA :CHECK FLOATING PC

BEQ MTste :BRANCH IF OK

ERROR 31 : WRONG RDORESS IN FER

CMPD  RC2,RAC3 : COMPRPE FPU ANSWER TO FORTRAN ANSWER
CFCC :COPY F onaénc CONDITION CODES
BEG MENDB : ANSWERS CHECK

- COMPENSATE FOR FORTRAN YNACCURACIES.

§7D RC2,ANS] : SAVE FPU ANSWER

ADD 81, ANS1+6 : INCREMENT FPU ANSWER

ADC ANS1+Y4




FPU RCO/SUB/MUL/DIV RANDOM EXER MRCY!] 2751006)

DOFPDR.PI11 09-FEB-77 10:32
2792 013272 00SS37 002410
ST 0{3275 17 008982
S iboe 170030
g7vb 013310 001959
7?7 013312 1 000002
27y 013320 00S637 0QQevle
2749 013324 005637 002410
2750 013330 002406
2751 01333 173737 002406
2752 013340 170000
€753 013342 001403
2754 013344 174237 002406
g;gg 0i33S0 104012
2757 0133S2 005037 002362

002414

MENDbG:

BO6

09-FEB-77 10:34 PAGE 68
EXERCISE MULD, wL INTERRUPTS ON, TRUNCATE MODE

ADC ANS 1 +2

ADC ANS |

CMPD  ANS1,AC3 c&cx ANSKERS AGRIN

CFCC Y FLORTING CONDITION CODES
BEQ MENDG :BRANCH IF OK

SUB 82, ANS 1 +6 : DECREMENT FPU ANSWER

SBC ANS1+4

58C ANS ] +2

SBC ANS |

CMPD  RNSI,AC3 : CHECK ANSWERS AGAIN

cFee :COPY FLOATING CONDITION CODES
BEQ MENDb : BRANCH IF OK

STD AC2,ANS1 :SAVE FPU ANSKER

ERROR 12 :FPU AND FORTRAN DISAGREE

CLR FPS .CLEAR FPP FPS BUFFER




CO6

FPU RDD/SUB/MUL /DIV RANDOM EXER MACYLl 27(1006) 09-FEB-?7 10:34 PRGE 64

DGFPOR.P11  09-FEB-?7 10:32 12?7 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
c7s9 S SBT3 06 00 4 00 00 00 000 0 0000 00 00 00 0 00 30 00 000 36 00 00 00006 0030 00 0000 3130 06 00 30 3 00 00 2 B
2760 iTEST 27 EXERCISE MULF, OVERFLOW AND UNDERFLOM INTERRUPTS OFF, TRUNCATE MOCE
76l 'Ill!lllI!ll!li!Illliillllllillllll'l!ll!llliil!lli!lﬂlll!!l!!!lii
2?62 013356 000004 t&127:  SCOPE
2763 013360 012737 013512 002376 MOV SMRET7 EXPFER  ;RDDR OF INSTR BEING TESTED
2764 013366 012737 004440 002400 MOV 8004440, 8FPS  :SET IE BITS IN FORTRAN ANSWER
2765 013374 00S037 002402 CLR $FEC :CLR FORTRAN FEC
2766 013400 005037 002404 CLR $FER *CLR FORTRAN FEA
2762 0I1M0N 005037 835352 CLR FPS :CLR FPU FPS BUFFER
2768 013410 005037 364 CLR FEC :CLR FPU FEC BUFFER
2769 0I13M14 00S037 002366 CLR FER :CLR FPU FER BUFFER
2770 0120 004737 (Be3dly ISR PC, RRNDL 2 csr RANDOM INPUT DARTA
2771 013424 002v26 00243% _WORD  LORUM, HINUM
2772 013430 00M437 023s6D ISR RY, SPOL SH snrsn POLISH MODE
2773 01MN 023ske 002426 SPUSH , LONUM ;PUSH 2 WORDS ON STACK (LONUM)
2774 013%40 023562 002436 SPUSH | HINUM PUSH 2 WORDS ON STACK (HINUM)
2775 Oi4M4 025314 $MUL ' RDDRESS OF FORTRAN MULTIPLY
2776 01344 023612 002416 §POPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
2778 013452 013700 002400 MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
2779 013456 170127 0OM0000 LOFPS 8040000 'CLEAR THE FPS, INTERRUPT DISABLE
2780 013462 172437 002426 LDF LONUM, ARCO :LORD ACO WITH'A RANDOM NUMBER
2781 013466 172537 002436 LDF HINUM AC1 :L0AD AC1 WITH A RANDOM NUMBER
2782 013472 172737 002416 LOF ANS2, AC3 :LORD AC3 WITH THE SUM
2783 013476 170127 004440 LDFPS 8004440 : TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
g;g; 013502 012737 013510 001110 MOV 8. +6, SLPADR 'RESET LOOP RDDRESS'

g;% ; FREITETEE 360663365 33 0 3996 36 96 3 9 96 9 96 3 36 36 96 6 9 3 30 3 3 36 30 9 3 9 36 3 3 3 O B 35 X% %R ER
2788 013510 172600 LDF RCO, AC2 :LOAD RCO INTO AC2

2789 013512 171201 MRET?: MULF  ACl.ACP MULTIPLY ACl BY AC2

2790 013514 170237 002362 STFPS  FPS' :STORE FLOATING POINT STATUS
2791 013520 023737 002362 002400 CMP FPS, $FPS : CHECK FPS

2792 013526 001403 BEQ MTSt? 'BRANCH IF OK

2793 013530 174237 002406 STF AC2,ANS1 'SAVE FPU RNSWER

2794 013%3N 104003 ERROR 3 :FPS ERROR

279% 01353 173702 MTST?: CMPF  AC2,AC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
2797 013540 170000 CFCC :COPY FLOATING CONDITION CODES
2798 013542 001427 BEQ MEND? : ANSWERS CHECK

2799 - COMPENSATE FOR FORTRAN YNRCCURACIES.

2800 013544 174237 002406 §TF AC2, ANS] :SAVE FPU ANSWER

2801 013550 062737 000001 002410 ADD 81 ANSI+2 : INCREMENT FPU ANSWER

2802 013656 005537 002406 ADC ANS 1

2803 01382 173737 002406 CMPF  ANSI,RC3 . CHECK ANSWERS AGRIN

2804 013566 170000 cFeC COPY FLORTING CONDITION CODES
2805 013570 001414 BEQ MEND? :BRANCH IF OK

2806 013572 162737 000002 002410 SUB 82, ANS1+2 : DECREMENT FPU ANSKER

2807 013600 005637 002406 SBC ANS1

2808 013604 173737 002406 CMPF  ANS1,AC3 : CHECK ANSWERS AGRIN

2809 013610 170000 CFCC : COPY FLOATING CONDITION CODES
2810 013612 001403 BEQ MEND? :BRANCH IF OK

2811 013614 174237 002406 STF AC2, ANS] :SAVE FPU ANSWER

gg{g 013620 104011 ERROR 11 :FPU AND FORTRAN DISAGREE

2814 013622 005037 002362 MEND7: CLR FPS :CLEAR FPP FPS BUFFER
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FPU RDD/SUB/MUL /DIV RANDONM EXER MACY1l 27(1006) 09-FEB-77 10:34 PRGE 71

DQFPDA. P11 09-FEB-77 10:32 T30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
2816 H FRERBEBEREREE RN E TN L0000 000030300 R
5817 L 4TEST 30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

18 s llll!llllllllllllllll!ll“iil!l!ii!ll!ll!ll!llIllllllllllllllll
Shan oi 37 3?7 Kr0: §°3“‘ MRET EA TR TESTE
] , .

535? Hl 8{533; 864&35 885408 n8v s00464 ,iFgg 5@8?R18Fa} INBFBB?RQ ANSWER
2822 01364 005037 002402 CLR SFEC :CLR FORTRAN FEC
2823 013650 005037 002404 CLR SFER CLR FORTRAN FER
2824 013654 005037 002362 CLR FPS CLR FPU FPS BUFFER
2828 013660 005037 00236M CLR FEC 'CLR FPU FEC BUFFER
2826 01366N 005037 002366 CLR FER 'CLR FPU FER BUFFER
2827 013670 004737 023404 JSR PC, RANDOLY :GET RANDOM INPUT DATA
2828 013 1+ 002426 002436 _WORD  LOAUM, HINUM :
2629 013 J0 004437 023560 JSR RY, $POLSH 'ENTER POLISH MOOE
2830 013708 023ske 002426 SPUSH |, LONUM 'PUSH 4 WORDS ON STACK (LONUM)
2831 013710 023562 002436 SPUSH  , HINUM :PUSH 4 WORDS ON STACK (HINUM)
2832 013714 02S314 SMUL ' ADDRESS OF FORTRAN MULTIPLY
2833 013716 (023612 002416 §POPX  ,ANS2 ‘POP 4 WORDS AND EXIT POLISH MODE
2835 013722 013700 002400 MOV SFPS, RO :DISPLAY FLOATING POINT STATUS
2836 013726 170127 040200 LOFPS 8040200 'SET FD OF FPS ONLY, INTERRUPT DISARBLE
2837 013732 172437 002426 LDD LONUM, RCO :LOAD ACO WITH A RANDOM NUMBER
2838 013736 172537 002436 LOD HINUM. AC1 'L0AD AC1 WITH A RANDOM NUMBER
2839 013742 172737 002416 LOD ANS2, AC3 :LORD AC3 WITH THE SUM
2840 013746 170127 004640 LOFPS 8004640 : TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOM
5335 013752 012737 01376C 001110 MOV 8.+6, SLPADR 'RESET LOOP RODRESS
gg:a SRR I I T I I R I M R
53:2 81 7gg 17 LDD ACO, AC :LORD ACO INTO AC2

137 171201 MRET10: MULD  RCI.AC :MULTIPLY AC1 BY AC2

? 013753 173;3; gggggg 102400 S;;PS ;gs e ;srogﬁ FbonTxnc POINT STATUS

5833 813;;5 851483 gso nTETfo ESESNCH 1? oK
2850 014000 174237 002406 STD AC2,ANSI :SAVE FPU ANSWER
2851 O01400M 104021 ERROR 21l :FPS ERROR
5335 014006 173702 MTST!10: CMPD  AC2,RC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
2854 014010 170000 CFCC :COPY FLOATING CONDITION CODES
2855 014012 001437 BEQ MEND1O : ANSWERS CHECK
2856 - COMPENSATE FOR FCRTRAN INACCURARCIES.
2857 OIM0IN [74237 002406 &1D RC2,ANS] ;§nvs FPU nngusn
cBe Qiioc Qeg7y7 D00ODL 0024l ADD 81, ANST+6 : INCREMENT FPU ANSKER

1 S 302412 ADC ANS1+4
2860 014032 005537 002410 ADC ANS1+2
2861 014036 005537 002406 ADC ANS1
2862 0I4042 173737 002406 CMPD  ANS1,AC3 : CHECK ANSWERS AGAIN
2863 014046 170000 CFCC :COPY FLOATING CONGITION CODES
2864 014050 001420 BEQ MEND10 :BRANCH IF OK
2865 014052 162737 000002 002414 cug 80 ANS1+46 : DECREMENT FPU ANSWER
2866 014060 002412 58C ANS | +4
2867 014064 005637 002410 SBC ANS 142
2868 014070 005637 002406 SBC ANS 1
2869 014074 173737 002406 CMPD  ANS1,AC3 : CHECK _ANSWERS AGAIN
2870 014100 170000 CFCC :COPY FLOATING CONDITION CODES
2871 014102 001403 BEQ MEND10 :BRANCH IF OK
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FPU RDD/SUB-MUL DIV RANDOM EXER MACY!l 27(1006) 09-FEB-?7 10:34 PAGE 72

DGFPDAR.P1I 09-FEB-77 10:32 T30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCRTE MCDE
2872 QOI4104 174237 002406 STD RC2,ANSI ;SAVE FPU_ANSWER
Sg;a Oi4l10 104012 ERROR 12 :FPU AND FORTRAN DISAGREE
2875 014112 005037 002362 MEND1O: CLR FPS ;CLEAR FPP FPS BUFFER

2876




FPU RDD.-SUB/MUL/DIV RANDOM EXER MACYI1l 27(1006)
DRFPDR.PLI 09-FEB-77 10:32 131

09-FEB-77

GO6

10:34 PAGE 73

EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE

< ORISR 030 06 90 6 098 3638 30 3% 96 36 36 38 06 38 06 36 38 36 38 98 38 8 08 6 96 48 36 30 00 00 38 00 06 06 00 306 S 00 00 30 0030 000 B OH O 00 3 00 2

EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE

Ill!llll!l!llllll!llil!Illl‘lll!l!l!llllll!lil‘llll!llllllll!ii

Bordearps 1SR € of 12 T RORTRAN AnouER

SFEC CLR FORTRAN FEC
$FER :CLR FORTRAN FEA
FPS ‘CLR FPU FPS BUFFER
FEC :CLR FPU FEC BUFFER
FER :CLR FPU FER BUFFER
PC, RANDL 2 cer RANDOM INPUT DRTA
LONUM, HINUM
R4, SPOLSH ENTER POLISH MODE
 LONUM 'PUSH 2 WORDS ON STACK (LONUM)
' HINUM :PUSH 2 WORDS ON STACK (HINUM)
: ADDRESS OF FORTRAN DIVIDE
 ANS2 :POP 2 WORDS AND EXIT POLISH MODE
SFPS, RO 'Eé AY FLOATING POINT STATUS
20400800 NTERRUPT DISARBLE
LONUM, RCO :L0AD ACC WITH R RANDOM NUMBER
HINOM'AC1 'LORD ACI WITH A RANDOM NUMBER
ANS2, AC3 :LOAD AC3 WITH THE SUM
007400 : TURN INTERRUPTS ON
&.+6, SLPADR 'RESET LOOP ADDRESS

R332 22222t it ts st et ottt adaliiiiis et i tiiitag ity

ACO, AC2 .LORD ACO INTO RC2
AC1 AC2 :DIVIDE RCL INTO AC2

FPS’ :STORE FLORTING POINT STATUS

FPS, $FPS :CHECK FPS

DERR1 'BRANCH IF OK

AC2, ANS! snvs FPU ANSWER

16 FPS ERROR

$FPS ERROR BIT SET ?

DTST1 :NO, DONT GET FEC/FEA

FEC ' YES, CHECK STATUS

FEC, SFEC : CHECK THE FLORTING EXCEPTION CODES
18 : BRANCH IF OK

26 'FEC IS WRONG

FER, SFER : CHECK FLOATING PC

oTst] ' BRANCH IF OK

26 : WMRONG RDORESS IN FEA

Ac2,AC3 . COMPARE FPU ANSWER T0 "'ORTRAN ANSWER

:COPY_FLOATING CONDITION CODES
: ANSWERS CHECK

BEQ DEND1
-COMPENSATE FOR FORTRAN YNACCURACIES.

2877 ;
2878 iTEST 3l
2879

) Oluise 0P O oy T3 SE0PE
s Qlals RISy Bisss B85 o
2883 O0IN134 005037 002402 CLR
2884 OI41N0 005037 002404 CLR
2885 0141 83283; 362 CLR
2886 014150 364 CLR
2887 014154 005037 002366 CLR
2888 014160 004737 023414 JSR
2889 OI416N 002426 002436 . WORD
2890 014170 004437 023560 JSR
2891 O0I4174 (0e3ske 002426 $PUSH
2892 014200 (023562 002436 $PUSH
2893 0l142084 02643 §DIV
gggg 014206 023612 002416 SPOPX
2896 014212 013700 00 MOV
2897 014216 170127 040000 LOFPS
2898 014222 172437 002426 LDF
2899 0l4226 172537 002436 LDF
2900 014232 172737 002416 LOF
2301 01423 170127 007400 LDFPS
2902 O0l4e4e 012737 01425C 001110 MOV
2903

2904

2905

2906 014250 172600 LDF
2907 0]4262 174601 DRET1: DIVF
2908 oxwesu 170237 002362 STFPS
2908 014260 023737 002362 002400 CMP
2910 0i4266 001403 BEQ
2911 014270 174237 002406 STF
sgig 014274 104016 ERROR
2914 014276 00S737 002400 DERRL: TST
2915 014302 100014 BPL
ggig 014308 170337 00236M4 STST
2918 014310 023737 00234 002402 CMP
2919 (014316 001401 BEQ
ggg? 014320 104026 ERROR
2822 014322 023737 002366 002404 1S: CMP
2923 014330 001401 BEQ
gggg 014332 104026 ERROR
2926 0143M 173702 OTST1: CMPF
2927 01433 170000 CFCC
2928 0i4340 001416

2929

2930 014342 174237 002406 STF
2931 DI4346 162737 000001 002410 SUB
2932 014354 00S637 002406 SBC

; SAVE FPU ANSWER
' DECREMENT FPU ANSWER

AC2 ANS
81 ANS1+2
ANS 1
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DQFPDAR.P1] 09-FEB-77 10:32 131 EXERCISE ODIVF, ALL INTeRRUPTS ON, ROUNDING MOOE
2933 14360 173737 002406 CMPF ANS1,AC3 ; CHECK _ANSWERS AGRIN
Sggg 8 650088 SFCC SSPY FL?RT&NG CONDITION CODES
14 EQ DENCI RANCH
2336 014370 174237 002406 STF AC2,ANSI :SAVE FPU_ANSWER
sggg 014374 104013 ERROR 13 :FPU AND FORTRAN DISAGREE
2939 014376 005037 0023b2 DENDI1: CLR FPS ;CLEAR FPP FPS BUFFER




| FPU ROD-SUB/MUL/DIV RANDOM EXER MACYLl 27(1006) 09-FEB-77 10:34 PAGE 75
DOFPDR.P11  09-FEB-77 1C:32 132 EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MODE
oMl llllllllllll!llllllllll!l!l!lili!lil!llll!llll!lllllilllill»l»ll»!
2942 -resr 32 EXERCISE DIVO, ALL INTERRUPTS ON, ROUNDING MODE
3 R EREEEE R R R RN R R R R RN RN R R RN R R AR R AR 12
4 014402 t4132:  SCOPE
oiﬂﬂ 0127%; o 835358 :8v '°“§ZS¢E§F§E“ gggn EF %?ET?NB§62$R;§SEEEHER
SHg R B 2 Fonta e
2949 014430 832837 885323 ¢LR E 'CLR FPU FPS BUFFER
2950 014434 005037 00236M CLR FEC 'CLR FPU FEC BUFFER
gggé 14440 §§ E ﬁkR FPU FEA BUFFER
14444 R PE RANDL Y 'SET RANDON INPUT DATA
2953 01wso LOAUM, HINUM
2954 niquw 004437 uaagao an Rt gﬁgLSH ENTERHPBBASH nooETgCK Lonum
Sgég 813329 8532%% 885435 E” ' HINUM gH 4 ”°§8§ o TQCKV(HINUH)
q
gégg B1i78 BT ooauis $BiEx  ANS2 -.88 RoRbs ARG NI Y B80T s mooe
2960 0{4475 ?13300 002400 Eogps gfsg go .DISPLAY FLORTING POINT STATUS
sg) Blisk 173487 %% LREPS  MOUOEO0 A R -
2963 014512 172637 002436 LDD Hxnun ncx Lono ACL WITH A RANDOM NUMBER
2964 0I4516 172737 002416 LDD ; 0RD AC3 WITH THE SUM
2965 014522 170127 007600 LOFPS 8007600 URN INTERRUPTS ON
5329 014826 012737 014534 001110 MOV 8. +6, SLPRDR RESET LOOP RODRESS
2%82%9 ; Y Y Y YT 22222222222 22 2222322333231 2222 2232222222 22222 2
o pe v were B BN BRI
2975 013§33 170237 002362 | %rps é 2*052 Sannc POINT STATUS
2973 014544 023737 002362 002400 CHP rps SFPS : CHECK FPS
2974 014552 001403 BEQ DERAZ :BRANCH IF OK
2975 (0I4554 174237 002406 STD AC2, ANS1 :SAVE_FPU ANSWER
gg;; 014560 104022 ERROR 22 :FPS ERROR
Sg;g niqsaa ?05733 002400 DERRZ: Tgr ’52?2 gnnogog%rcgngvc -
/
ggg? 1:293 198?57 002364 T%T Pec ES CHECK STATUS
2982 014574 023737 002364 002402 CMP FEC, SFEC : CHECK THE FLORTING EXCEPTION CODES
Sgga 13235 001401 BEQ 18 !BRANCH IF 0
1 104032 ERROR 32 :FEC IS unonc
2986 013503 02?337 002366 002404 1S: CMP F$21§FE“ : CHECK FLORTING PC
5333 814215 ?84095 Esaoa 8 unonﬁ néEagss IN FEA
2990 014620 173702 DTST2: CMPD  RC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
2325 81 700 CFeC : COPY rgonHénc CONDITION CODES
29 1 14 BEG DEND2 ! ANSWER
2993 conpznsnvs roa FORTRAN innccunnc1£s
2994 0l4626 174237 002406 §7D Sl -SAVE FPU ANSWER
2995 014632 162737 000001 002414 SUB 31 AN51+s :DECREMENT FPU ANSWER
2996 014640 005637 002412 SBC ANS 1+4
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DAFPDAR.P11 09-FEB-77 10:32 132 EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MOOE
197 Q1 ? 0 Sgc ANS1+2
% Bl Bk Mok B ANl
2999 0l4esS4 173737 CMPD ANSL,RC3 ; CHECK _RNSWERS AGAIN
3000 0Ql4660 170000 CFCC :COPY FLORTING CONDITION CODES
3001 0l4662 001403 BEQ DEND2 : BRANCH IF 0K
3002 0l4664 174237 002406 STD RC2,RNSI ' SAVE FPU ? s
ggga 01470 104014 ERROR 1M :FPU AND FORTRAN DISAGREE
3005 014672 005037 002362 DEND2: CLR FPS ;CLEAR FPP FPS BUFFER




FPU RDD/SUB/MUL/DIV RANDOM EXER MRCY1l 27(1006)
DGFPDR.P1L 09-FEB-77 10:32 T33

tATE
t5133:

Bhadss BBEdnt
002402

g

S
DN
=
£
P

BRERRBRERER

3031
001110

DRET3:
002400

002362
002362

002406

001403
174237
104016
005737

100014
170337

002400
002364
002364

DERR3:

002402

023737
001401
104026

023737
10028
173702
001416
174237

162737
005637

002366 002404 1S:

DTST3:

002406
000001
002406

002410

KOG

09-FEB-77 10:34 PRAGE 77
EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

"lll!ll!lll!llll!llllll!l!llll!lll!lllllllilll!lll!lll*l!!!!!i!!

EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

°'l!l!lllllilll!lll!lillll!l!lllll!l!!ll!!l!!l!llllllll!l!ll!!!i!

8B ol TRl e

CLR FORTRRN FER

:CLR FPU FPS BUFFER
sCLR FPU FEC BUFFER
:CLR FPU FEA_BUFFER
sGET RANDOM INPUT CATA

sENTER_POLISH MODE
:PUSH 2 WORDS ON STACK (LONUM)
°PUS 2 WORDS ON STRCK (HINUH)

R E Sombe i Ew1¥ HerTsH mooe

;DISPLAY FLOATING POINT STATUS

SSET Fag

;LOAD ACO WITH A RANDOM NUMBER

sLOAD AC1 WITH A RRND M NUMBER

LORD RC3 WITH THE S

; TURN_INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
sRESET LOOP RDDRESS'

mm

¢ JRIEI NI NI TN I 0TI 0T 00 IR R RN RN R R AR ERRRRRRERAR

;LORD ACO INTO RCe

'D%VIDE RCL 0_ACe
ORE FLORTING POINT STATUS

annncu IF 0K
:SAVE FPU ANSKER
*FPS ERROR
ERRO R BIT SET ?
DONT GET FEC/FEA
veé CHECK STATUS
:CHECK THE FLORTING EXCEPTION CODES
*BRANCH IF OK
:FEC IS WRONG
sCHECK FLOATING PC
t BRANCH IF OK
:MRONG ADDRESS IN FER

; CONPARE FPU ANSWER TO FORTRAN ANSWER
COPY FLORTING CONDITION CODES
:ANSWERS CHECK

; SAVE FPU RANSKER
tDECREMENT FPU ANSWER

SCOPE I
v SRRGABaCHEFE
CLR SFEC

CLR SFEA

CLR FPS

CLR FEC
AT
LWORD  LONUM, HINUM
JSR RY, SPOLSH
SPUSH  ,LONUN
spugu THINUM
iBBPx ,ANS2

MOV SFPS, RO
LDFPS 2040000

LDF LONUN, RCO
tBF Hxnunhggx
LDFPS 00044

MOV 8.+5, SLPRDR
LDF ACO, RC2
DIVF  RCI,AC2
STFPS FP5'

CHP FPS, SFPS
BEQ DERR3

STF AC2, ANS1
ERROR 16

ST SFPS

BPL DTST3

STST  FEC

CMP FEC, SFEC
BEQ 1§

ERROR 26

CMP FER, SFER
BEQ p1St3

ERROR a

CMPF  AC2,AC3
CFCC

BEQ DEND3
éconpsnsms Fonlrontnnn innccunncxss
SUB 8l AN51+2
58C ANS1
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-FEB-77 10:32 T33 EXERCISE DIVF, OVERFLOW RND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE
173737 002406 CHPE ANS1,RC3 ; CHECK ANSWERS AGAIN

170000 CrCc : COPY FLOATING CONOITION CODES
001403 BEG DEND3 : BRANCH_IF OK

174237 002406 STF RC2,ANS] :SAVE FPU_ANSWER

104013 ERROR 13 :FPU AND FORTRAN DISAGREE
00S037 002362 DEND3: CLR FPS ;CLEAR FPP FPS BUFFER
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MOG

09-FEB-77 10:34 PRGE 79
EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

* GRS I 003800 30 30 38 6 38 4 303 36 98 38 38 38 36 90 3038 3096 38 38 08 31 0 08 6 30 36 30 38 08 06 06 08 08 36 0 30 3 38 5 08 36 96 36 000 38 3 3¢ 3 3 2 %

EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOCE
T e e e ot T e e

ING TESTED

SET é&?&m }NBEORTRQN ANSUER

CLR FORTRAN FER

:CLR FPU FPS BUFFER
:CLR FPU FEC BUFFER
:CLR FPU FER BUFFER
GET RANDOM INPUT DATA

ENTER POLISH MODE

tPUSH 4 HORDE & TACK (LONUM)
:PUSH 4 WORD TACK (HINUM)
RDORESS OF FORTRAN DIVIDE

POP 4 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING POINT STATUS
;SET FID AND FD

:LORD ACO WITH A RANDOM NUMBER
:L0AD AC1 WITH A RRNDOH NUMBER

%URN IN?ER&LPTS.%N EXCEPT OVER AND UNDERFLCHW
‘RESET LOOP ADDRESS'

s BRI R0 B R NI RN R RN R R R RR AR RERRE R R

;LOAD RCO INTO RCe
:DIVIDE ACL INTO AC2
iSTORE FLORTING POINT STATUS

,CPECK FPS

; BRANCH IF 0K

:SAVE FPU ANSMER

FPS ERROR

;ERROR BIT SET ?

:NO, DONT GEY FEC/FER

' YES, CHECK STATUS

s CHECK ms FLORTING EXCEPTION CODES
' BRANCH IF OK

'FEC IS monc

: CHECK FLORTING PC

ROnG abbRRSs 1w rea

; COMPARE FPU ANSWER TO FORTRAN ANSWER
; COPY FgOﬂ..éNG CONDITION CODES
: ANSWER

SRVS WER
EC EI‘ENT F U ANSKER

DOFPDR.P11  09-FEB-77 10:32 ™
2071 ;

072 hesr N

g?o 015162 000D0M t&T34:  SCOPE

33075 oiswo 012737 015316 %agg :85 noazggosxprcn
5 diaks S02583 % SRR
078 015204 005037 00240M CLR $FER
33079 015210 005037 uueasa CLR FPS
3080 815214 %v CLR FEC

o ol 257 95 R BE ranoLy
% 815% M 36 _WORD  LOMUM, HINUM
3084 0}5234 004437 % ggﬁs‘_{ RtbﬁgLSH
2 HEl BRE R AT
3087 015250 0264M SDIV

maoes 015262 023612 002416 $POPX  ,ANS2
3090 015256 013700 002400 MOV $FPS, RO
3091 015262 170127 0OM40200 LOFPS 8040200
092 015266 172437 002426 LDD LONUM, RCO
3093 015272 172537 002436 LDD HINUM' ACI
0™ 015276 172737 002416 LDD ANS2, AC3
3095 015302 176127 DO4600 LDFPS

30% 015306 012737 015314 001110 MOV 8.+6, SLPROR
3098

3099

3100 015314 172600 LDO ACO, AC2
3101 015316 17460} DRETY: DIVD  RCL.AC2
3102 015320 170237 002362 STFPS  FPS’

3103 01534 023737 002362 002400 CHP FPS, $FPS
gxm 1 14 BEQ DERRY
105 01 174237 DO2406 STD AC2, ANS1
313‘% 01S340 104022 ERROR 22

3108 015342 005737 002400 DERR4: TST $FPS
3108 oz%g:s 100014 BPL DTSTY
gm: 01530 170337 00236 STST  FEC

3112 015354 023737 002364 002402 CMP FEC, SFEC
3113 015832 00401 BEG 1S

3}}2 015364 104032 ERROR 32

3116 015366 023737 002366 002404 1§: CHP FER, SFER
3117 81 74 08},‘* EES grsfq
3}{% 1 1040 RROR

3%20 oisum 1;3702 DTSTH: cnPtC) AC2,AC3
318s Biaifs 407022 BEEC  DENO
3{23 | 1y éggmensggs Egglmnmnn tmccumcxzs

[ )]

glg 8123?5 u:z;g; 538? 002414 SuB 81 ANSI+6
3126 015420 37 002412 S8C ANS1+4
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005637
00S637
173737
170000
001403
174237
104014

00S03?

FPU RDD/SUB/MUL /DIV RANDOM EXER MACY1l 27(1006)
09-fEB-77

10:32

002410
002406
002406

002406

002362

NOG

09-FEB-77 10:34 PRGE B0
EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

S8c ANS1+2

SBC RNS

CMPD ANS1,RC3 ; CHECK _ANSWERS AGRIN

CFCC ;COPY FLORTING CONDITION CODES
BEQ DENDY ; BRANCH IF 0K

STD RC2,ANS] ; SAVE FPU_ANSWER

ERROR 1Y ;FPU RAND FORTRAN DISAGREE

CLR FPS ;CLEAR FPP FPS BUFFER
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DOFPDR.P11  09-FEB-77 10:32 T35 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE
3137 H o SR8 G008 3 36 9 06 35 98 3 98 38 00 8 9 06 30 98 OF 38 36 90 35 36 36 98 36 9 98 3 3 38 9 36 3% 3 3% 96 3 9% 3 9% 3% 3 9 9 3 9 3 3% 3 3 3% % % % % % %
3138 shTEST 35 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCRTE MODE
3139 l!liillll!ll.llll!li!llll!li!llli!llllllllllll‘}il!llliI"lll!lli
3140 0IS4S6  0O0OOM t4135:  SCOPE
341 015460 012737 015612 002376 MOV SDRETS, EXPFEA  ;ADDR OF INSTR BEING TESTED
3142 0ISH66 012737 007940 002400 MOV 8007440, SFPS :SET IE BITS m FORTRAN ANSWER
3143 0IS4N 00S037 002402 CLR $FEC :CLR FORTRAN FEC
JI¥4 015500 005037 0040M CLR $FER 'CLR FORTRAN rsn
3145 015504 005037 002362 CLR FPS :CLR FPU FPS BUFFER
314 015510 005037 O0C23%64 CLR FEC :CLR FPU FEC BUFFER
3147 015514 00S037 002366 CLR FER :CLR FPU FER BUFFER
3148 015520 00N737 023MIM JSR PC, RANDL 2 GET RANDOM INPUT DATA
3149 015524 002426 002436 _WORD  LOAUM HINUM
3150 015530 004437 023560 JSR RY, SPOLSH emsn POLISH MODE
3151 015534 (0e3sbe 002426 SPUSH  , LONUM :PUSH 2 WORDS ON STACK (LONUM)
3162 015540 023562 002436 SPUSH  ,HINUM tPUSH 2 WORDS ON STACK (HINUM)
3153 01554 02643 $OIV ADORESS OF FORTRAN DIVIDE
gissg 015546 023612 002416 SPOPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
3156 015552 013700 002400 MOV $FPS, RO DISPLRY FLOATING POINT STATUS
3157 015556 170127 Q40000 LDFPS 8040000 :SET FID
3168 015562 172437 002426 LDF LONUM, RCO :LORD ACO WITH A RANDOM NUMBER
3159 015566 172537 002436 LDF HINUM' AC] :L0AD ACL WITH A RANDOM NUMBER
3160 015572 172737 00416 LDF RS2, AC3 :LORD AC3 WITH THE SUM
3161 015576 170127 0O7440 LOFPS 8007940 : TURN INTERRUPTS ON
gig 015632 012737 015610 001110 MOV 8. +6, SLPROR ‘RESET LOOP ADDRESS
glgg s SR I R R R R R R R R R R RRR R LS
1
3166 015610 172600 LDF ACO, RC2 ACO INTO AC2
3167 015612 174601 DRETS: DIVF  ACI.RCP 01 DE RCI INTO RC2
3168 015614 170237 002362 STFPS  FPS' :STORE FLORTING POINT STATUS
3169 mgggg 023737 002362 002400 CMP FPS, $FPS : CHECK FPS
3170 01 001403 BEQ DERRS 'BRANCH IF OK
3171 015630 174237 002406 STF AC2,ANS! :SAVE FPU ANSKWER
g{;aa 01563 104016 ERROR 16 :FPS ERROR
31749 015636 00S737 002400 DERRS: TST SFPS ;ERROR BIT SET ?
3175 015642 100014 BPL DTSTS *NO, DONT GET FEC/FEA
3177‘7’ 015644 170337 002364 STST  FEC ' YES, CHECK STATUS
3178 015650 023737 002364 002402 CMP FEC,SFEC :CHECK THE FLOATING EXCEPTION CODES
3179 (015656 001401 BEQ 18 :BRANCH IF OK
g{gcll 015660 104026 ERROR 25 'FEC IS WRONG
3182 015662 023737 002366 002404 IS: cMP FER, SFER s CHECK rLommc PC
3183 015670 001401 BEQ pTsts BRRNCH IF
g{% 016672 1 ERROR 26 KRONG nooncss IN FEA
-.86 015674 173702 DTSTS: CMPF  RC2,AC3 comms FPU ANSWER TO FORTRAN ANSWER
3187 015676 170000 CFCC :COPY FLOATING CONDITION CODES
3188 015700 001427 BEQ DENDS : ANSHERS Ch CK
3189 - COMPENSATE FOR FORTRAN INRCCURACIES.
3130 015702 174237 002406 &7F AC2, ANS -GAVE FPU ANS.ER
319! 015706 062737 000001 002410 ADD 8] ANSI+2 : INCREMENT FPU ANSWER
3192 015714 005537 002406 ADC ANS1




FPU RDD/SUB/MUL/DIV RRNDOM EXER MACYIl E7§é006)

DQFPDAR.PLI

BBIRREL !

S

09-FEB-77
173737

%1913

737

173737
170000
001403
174237
104013

005037

10:32
002406

000002
002406
002406

002406

002362

002410

DENDS:

Lam J
CD:’
09-FEB-7?7 10:34 PAGE B2
EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE

CHPF ANS!,AC3 ; CHECK _ANSWERS AQGRIN

CFCC :COPY FLOATING CONDITION CODES
BEQ DENDS :BRANCH IF 0K

ggg 555?N51+2 : DECREMENT FPU ANSWER

CMPF RNS1,RC3 ; CHECK ANSWERS RGAIN

CFCC :COPY FLOATING CONDITION CODES
BEQ DENDS i BRANCH _IF 0K

STF RC2,ANS] ' SAVE FPU_ANSWER

ERROR 13 ;FPU AND FORTRAN DISAGREE

CLR FPS ;CLEAR FPP FPS BUFFER




FPU RDD/SUB/MUL/DIV RANDON EXER MACYll 27(1006)

DOY

09-FEB-77 10:34 PRAGE 83

DOFPDR.PI1  09-FEB-77 10:32 3% EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCA:I€ MGUE
m HH FERERERREER LR R RN R AR RRRBREE RS R RSN ERRERARRES o ZHRRRRERE N R EELE
3207 tETEST 36 EXERCISE DIVD, ALL INTERRUPTS UN, TRUNCATE MODE
3208 .. lllllllillllllllllllll!li!iilllll!llllllll’.lil‘lllllllllllllll!
3209 015764 (000004 t8136: SCoPe ,
Sit S 050 Mmoo RV SRR RSN
3212 gxsane 305037 382402 CLR SFEC 'CLR }sn?énu }Ec
3213 016006 005037 00240M CLR $FER :CLR FORTRAN FEA
3214 016012 005037 002362 CLR FPS :CLR FPU rpg SHFFER
3215 016016 005037 00236Y4 CLR FEC :CLR FPU FE FER
3216 016022 005037 002366 CLR FER :CLR FPU FER BUFFER
3217 016026 004737 023404 ISR PC, RANDL Y :GET RANDOM INPUT DRTA
3218 016032 002426 002436 _WORD  LONUM, HINUM :
%5%3 8%6035 003297 023360 Jgﬁ H RE aszSH ;SBT§R4P°LISH "ooirn K (LONUM)
3221 012835 35@5 385452 PUSH :H?NUM :PUSH Y4 58583 82 ET K (HINUM)
3222 016052 02643 $DIV s ADDRESS OF FORTRAN DIVIDE
3223 016054 023612 002416 §POPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE
3255 016060 013700 002400 MOV $FPS. RO :DISPLAY FLOATING POINT STATUS
3226 016064 170127 040200 LDFPS  #040200 'SET FID AND FD
3227 016070 172437 002426 LDD LONUM, ACO :LORD ACO WITH A RANDOM NUMBER
P78 016074 172537 002436 LDD HINUM' AC1 :LOAD ACI WITH A RANDOM NUMBER
3229 016100 172737 002416 LDD ANS2, AC3 :LORD AC3 WITH THE SUM
3230 016104 170127 007640 LOFPS 8007840 : TURN INTERRUPTS ON
gsgé 016110 012737 016116 001110 MOV 8.+6, SLPADR 'RESET LOOP RDDRESS
gsga 3 H SR IO O I I I R I 0 I M R R
3235 016116 172600 LDD RCO, AC2 :LORD ACO INTO AC2
23% 016120 174601 DRET6: DIVD  RCI,AC2 :DIVIDE RC1 INTO AC2
3237 016122 170237 002362 STFFS  FPS :GTORE FLORTING POINT STATUS
3238 01bl2d 023737 002362 002400 CHP FPS, $FPS : CHECK FPS
3239 0161 001403 BEQ DERRG 'BRANCH IF OK
3240 815135 174237 002406 STD AC2, ANS] :SAVE FPU ANSWER
gg:é 16142 104022 ERROR 22 'FPS ERROR
3243 016144 005737 002400 DERRG: TST $FPS :ERROR BIT SET ?
3244 016150 100014 BPL DTSTE N0, DONT GET FEC/FER
5532 016162 170337 002364 STST  FEC ' YES, CHECK STATUS
247 016156 023737 002364 002402 CMP FEC,SFEC :CHECK THE FLORTING EXCEPTION CODES
3248 016164 001401 BEQ 1§ 'BRANCH IF OK
3249 0lblbb 104032 ERROR 32 'FEC IS WRONG
3261 016170 023737 002366 002404 1S: CMP FER, SFEA : CHECK FLORTING PC
3262 016176 001401 BEQ pTste :BRANCH IF OK
ggga 016200 104032 ERROR 32 : MRONG RDDRESS IN FER
3255 016202 173702 DTSTe: CMPD  AC2,AC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
3256 016204 170000 cFee :COPY FLOATING CONDITION CODES
3257 016206 001437 BEQ DENDb : ANSWERS CHECK
3258 COMPENSATE FOR FORTRAN INACCURACIES.
3269 016210 174237 002406 §7D AC2,ANS| :GAVE FPU ANSWER
260 016214 062737 000001 002414 ADD 81 ANS]+6 : INCREMENT FPU ANSWER
3261 016222 00S537 002412 RDC ANS1+4




FPU ADD/SUB/MUL/DIV RANDOM EXER MRCYIl E;ééDOB)

DQFPDA.PLI 09-FEB-77 10:32
3262 0le226 00SS37 002410
3263 016232 005537 002406
3264 016236 173737 002406
265 0lbg4e &60000
3266 0l 1420
3267 Clbe4e 162737 000002 002414
3268 0ib2S4 005637 002412
3269 016260 005637 002410
3270 0lbetd 005637 002406
3271 016870 173737 002406
3272 016274 170000
3273 016276 001403
3274 016300 174237 002406
35;2 016304 104014
32?7 016306 00S037 002362

DENDG:

-~y
E:[]r'
09-FEB-77 10:34 PRGE B4
EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCATE MODE

ADC ANS | +2
ADC ANS ]

CMPD  ANS],RC3 : CHECK_ANSWERS AGAIN

CECe : COPY FLORTING CONDITION CODES
BEQ DEND6 : BRANCH IF OK

SuB 82, ANS1+6 : DECREMENT FPU ANSWER

SBC ANS1+4

SBC RANS1+2

58C ANS 1

CMPD  ANSI,AC3 : CHECK ANSWERS AGAIN

CFCC : COPY FLORTING CONDITION CODES
BEQ DENDS :BRANCH IF OK

STD RC2, ANS] :SAVE FPU ANSWER

ERROR 14 :FPU AND FORTRAN DISAGREE

CLR FPS :CLEAR FPP FPS BUFFER




FO?7

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 09-FEB-77 10:34 PAGE 85

DQFPDA.PL1 09-FEB-77 10:32 137 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
3279 H R EEEERE TR0 003006 000030009 06 0 696 020 3 90 08 30 0 3 S0 3000 36 3 0 000 O M NN ES
lTEST 37 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOCE
381 !lill!l!llll!l!llllll!lll!!lll!iil!ll!llllllll!l!illlilllllilil
3283 3%23%3 0127 6446 002376 ?QT37 388”‘ SORET7 EXPFER NSTR TESTED
3284 016322 01573; 440 002400 MOV .SQqquo PE “E?“x?‘ei ngfén RAN ANSKER
3285 016330 005037 002402 CLR SFEC :CLR FORTRAN r EC
3286 016334 005037 002404 CLR SFER :CLR FORTRAN FER
3287 016340 005037 002362 CLR FPS 'CLR FPU FPS BUFFER
3288 81639‘4 %f” 002364 CLR FEC :CLR FPU FEC BUFFER
3289 0163%0 37 002366 CLR FER 'CLR FPU FER BUFFER
3290 016354 004737 023414 JER PC, RANDL2 czr RANDOM INPUT DATA
329] 016360 002426 002436 .WORD  LONUM, HINUM
3232 016364 004437 023560 ISR R4, $POLSH ENTER PSB&%” MODE
3293 016370 023Ske 002426 SPUSH  , LONUM ' PUSH 2 S ON STACK (LONUM)
3294 016374 003562 002436 $PUSH | HINUM 'PUSH 2 WORDS ON STACK (HINUM)
3295 016400 026434 SDIV : ADDRESS OF FORTRAN DIVIDE
gggg 016402 02312 002416 SPOPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE
3298 016406 013700 002400 MOV $FPS, RO oxsanv FLORTING POINT STATUS
22 fele oy o oS AR S R wn n g e
UL
338? 81 455 175337 155432 LOF HINUM' ACI 898 381 WITH A Rgﬁg M NUMBER
3302 016426 172737 002416 LDF ans2  AC3 Lono AC3 WITH THE SUM
3303 016432 170127 00440 LDFPS  #004440 ' TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
3304 016436 012737 0lb444 001110 MOV 8. +6, SLPRDR :RESET LOOP ADORESS'
3306 SRR NN R R R R R R R R R R R R
3308 O0leY44 172600 LOF ACO, AC2 :LORD RCO INTO nca
3309 016446 174601 DRET?: DIVF  ACl AC? :DIVIDE RC1 INTO AC2
3310 016450 650;3; 002362 STFPS  FPS’ 'STORE FLOATING POINT STATUS
3311 016454 0e3 002362 002400 CMP FPS, $FPS : CHECK FPS
3312 0l6462 001403 BEQ DERR? ' BRANCH IF OK
3313 0l6464 174237 002406 STF AC2,ANS! :SAVE FPU ANSWER
gg}g 016470 104016 ERROR 16 :FPS ERROR
3316 016472 00S737 002400 DERR7: T1ST $FPS RROR BIT SET ?
3317 016476 100014 BPL D1ST7 DONT GET FEC/FER
ggig 016500 170337 002364 STST FEC Yss CHECK STATUS
3320 016504 023737 002364 002402 CMP FEC,SFEC :CHECK THE FLORTING EXCEPTION CODES
3321 016512 001401 BEGQ é ann H IF OK
gggg 16814 104026 ERROR 26 S WRONG
3324 016516 023737 002366 002404 1S: CMP FER, SFER ; CHECK FLORTING PC
3325 016524 001401 BEQ pTst? ' BRANCH IF OK
gggg 016526 104026 ERROR 26 ' WRONG ADDRESS IN FER
| 17 DTST?: CMPF  RC2,AC3 ANSWER TQ FORTRAN ANSWER
3338 812&38 FCC Egpv F on??nc ONDITION CODES
3330 0165 001427 BEQ DEND? : ANSWERS CHECK
3331 | S o sggnpsnsnTs FORIFORTRQN tgggguggﬁxsasusn
4333 812&35 2;37 835301 002410 ADD 8! hns1+e  INCREMENT FPU ANSWER
333 016550 005537 002406 ADC ANS1




FPU RDO/SUB/MUL/DIV_RANOOM EXER MACYIl 2751006)

DOFPDAR.PL1

016554
8{65&0

01654
016572
016576
016602
016604

016606
0leele

016614

09-FEB-77 10:32

173737

170000
00141M
162737

005637
173737
170000
001403
174237
104013

00s037

002406

0000Q2
002406
002406

002406

002362

002410

DEND?:

-y
GD(
09-FEB-7?7 10:34 PRAGE 86
EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MCDE

CMPF ANSI,AC3 ; CHECK _ANSWERS RGAIN

CFCC :COPY FLOATING CONDITION CODES
BEQ DEND? : BRANCH IF OK

SUB 82, ANS1+42 : DECREMENT FPU ANSWER

SBC ANS 1

CMPF  ANSI,AC3 : CHECK RANSWERS AGAIN

CFCC :COPY FLORTING CONDITION CODES
BEQ DEND? ' BRANCH IF OK

STF RC2, ANS] :SAVE FPU ANSWER

ERROR 13 :FPU AND FORTRAN DISAGREE

CLR FPS ;CLERR FPP FPS BUFFER




HO?

FPU ADD/SUB/MUL/DIV RANDOM EXER MRCY1l 27(1006) 09-FEB-77 60 34 PARGE 8
DQFPDR.P11  09-FEB-77 10:32 T40 EXERCISE DIVD, OVERFLOW nno UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
3348 o SR IRIE U0 000 02008 000030 0040 06 48 0 96 30 08 96 0 90 9 98 0% 96 3 36 030 O 3 00 0 96 00 30 O 20 006 00 30 90 0 30 0 30 3 B % %% %%
3349 iTEST 40 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCRTE MGOE
3390 l!Illl!llllll!l!lllll!llllliI!lililiIlll!llllil!l!llllllil!!lll
331 016620 t4T40:  SCOPE
3352 016622 012737 016754 002376 MOV SDRET10,EXPFER ;ADDR OF INSTR BEING TESTED
3363 016630 012737 004640 002400 MOV 8004640 SFPS :SET IE BITS IN FORTRAN ANSWER
3364 016636 005037 002402 CLR $FEC :CLR FORTRAN FEC
gggg gxss:g 882837 885404 CLR srsn 'CLR FORTRAN FEA
166 ? 362 CLR :CLR FPU FPS BUFFER
3367 016652 005037 Y CLR FE :CLR FPU FES BHFFE
oxgggs 366 CLR FER :CLR FPU F R
5353 01 éoqgg; 023404 JSR PC, RANDLY GET RANDOM INPUT DATA
3360 016666 002426 002436 . WORD Loﬁun HINUM
3361 016672 00N437 023560 ISR RY, SPOLSH ENTER POLISH MODE
3362 016676 0235h2 002426 SPUSH |, LONUM 'PUSH 4 WORDS ON STACK (LONUM)
3363 016702 (03562 002436 SPUSH . HINUM 'PUSH 4 WORDS ON STACK (HINUM)
3364 016706 026434 §DIV ' ADDRESS OF FORTRAN DIVIDE
3365 016710 023612 002416 §POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
3367 016714 013700 002400 MOV $FPS, RO :DISPLAY FLORTING POINT STATUS
3368 016720 170127 040200 LOFPS 8040200 :SET FID AND FO
3369 016724 172437 002426 LDD LONUM, ACO :[OAD ACO WITH A RANDOM NUMBER
3370 016730 172537 002436 LDD HINUM ACI *LORD AC1 WITH A RANDOM NUMBER
3371 016734 172737 002416 LDD ANS2, AC3 :LOAD AC3 WITH THE SUM
3372 016740 170127 004640 LDFPS 004640 : TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOMW
3373 016744 012737 016752 001110 MOV &.+6, SLPADR :RESET LOOP RODRESS’
% SRRERIEE R R R R R R RN R AR ALY
3377 016752 172600 LDD ACO, AC2 :LOAD ACQ INTO AC2
3378 016754 174601 DRET1O: orvo AC1,RCE 'DIVIDE ACL1 INTO AC2
3379 016756 170237 002362 STFPS  FPS' :STORE FLOATING POINT STATUS
3380 016762 023737 002362 002400 CMP FPS, SFPS : CHECK FPS
338] 016770 001403 BEQ DERR1O 'BRANCH IF OK
3382 016772 174237 002406 STD AC2, ANS1 :SAVE FPU ANSWER
ggga 016776 104022 ERROR 22 'FPS ERROR
3385 017000 005737 002400 DERRID: TST $FPS ERROR BIT SET
3386 017004 10001M BPL DTSTI0 'NO, DONT GET FEC/FER
gggg 017006 170337 00236Y4 STST  FEC ' YES, CHECK STATUS
3389 017012 023737 002364 002402 CMP FEC, SFEC :CHECK THE FLORTING EXCEPTION CODES
3390 017020 001401 BEG 18 :BRANCH IF OK
gggé 017022 104032 ERROR 32 'FEC IS WRONG
3393 017024 023737 002366 002404 1§: CMP FER, SFER . CHECK FLOATING PC
3394 017032 001443 BEQ DEND1O :BRANCH IF OK
gggg 017034 104032 ERROR 32 * WRONG ADDRESS IN FEA
017036 173702 DTSTI0: CMPD  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
3394 017040 170000 ¢Fee : COPY FLOATING CONDITION CODES
3399 017042 001437 BEQ DEND10 : ANSWERS CHECK
3400 -COMPENSATE FOR FORTRAN INACCURACIES.
01 017044 174237 002406 $7D RC2, ANS! :SAVE FPU ANSWER
3402 017050 062737 000001 002414 ADD 81, ANS1+6 : INCREMENT FPU ANSWER
3403 017056 005537 002412 ADC ANS1+4




FPU RDD/SUB/MUL 'DIV RANDOM EXER MARCY]! 27(1006)
DQF 10:32 T40

POR.PL1 09-#EB-77
g:ﬂq 0{7062 00553;
3% figs My
3407 017076 170000
3408 017100 001420
3409 017102 162737
3410 017110 00S&637
3411 017114 005637
3vl2 017120 005637
3413 017124 173737
3414 017130 170000
M1S 017132 001403
M1e 017134 174237
3417 017140 104014
3418
3419 017142 005037
3420

002410

8a540¢

000002
002412
002410
002406
002406

002406

002362

002414

DENDIC:

107
09-FEB-77 10:34 PAGE
EXERCISE DIVD, OVERFLOM

ADC ANS]+2
908 RNgl

CMPD  ANS1,ARC3
CFCC

BEQ DEND1O
SuB 82, ANS1+6
58C ANS ] +4
SB8C ANS1+2
SBC ANS1

CMPD  ANSI,AC3
cFce

BEQ DEND1O
ST AC2,ANS
ERROR 14

CLR FPS

88
AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MGOE

; CHECK _ANSWERS AGAIN

:COPY FLOATING CONDITION CODES
'BRANCH_IF OK

' DECREMENT FPU ANSWER

; CHECK ANSWERS AGRIN

:COPY FLOATING CONDITION CODES
BRQNCH IF 0K

:1SAVE FPU ANSWER

FPU AND FORTRAN DISAGREE

CLERR FPP FPS BUFFER

—_———————




FPy
DGF

342
342

/SUB -~
P11

RSN .

000 000000000000 000
n

Pt e e Pt Pas Pt Pt Pt Pt Pt Pt P Pt P Pt et Pt Pt

A

1750

ot

DOCOOM
315737 BA73%6 B0sios
005037 00e4G2

170127
012737

172600
174601
170237
023737
001403
174237
104016

005737
100014
170337

023737
001401
104026

023737
001401
104026

173702
170000
001416

174237
162737
005637

V_RANDONM
£B-77 10:

017300

002362
002362

002406

002400
002364
002364

002366

002406
000001
002406

001110

002400

002402

002404

002410

gER MACY1l 2?&%006) EQ?EE??E7

JO7

? véO:?H PRSS 89
DIV, INTERRUPT DISRBLE SET, ROUNDCING MOOE

o RRRERERRERRERERRRREREERRERRERERERERRERERE R ERERERRERERERERRR LR

+ #TEST 4l
M e T T T T

ECTE

DRETILIL:

DERRI!L:

18:

DTSTIL:

SCOPE
MOV
MOV
CLR
CLR
CLR
CLR
CLR
JSR
. WORD
JSR
$PUSH
SPUSH
$O1v
$POPX

MOV
LDFPS
LDF

cBF

LDFPS
MOV

LOF
DIVF
STFPS
CMP
BEQ
STF
ERROR

18T
BPL
STST
CMP

BEQ
ERROR

CMP
BEQ
ERROR

EXERCISE DIVF, INTERRUPT DISABLE SET, ROUNDING MODE

AR R T L R

SFEC :CLR FORTRAN FEC

$FEA :CLR FORTRAN FEA

FPS :CLR FPU FPS BUFFER

FFO :CLR FPU FEC BUFFER

Tt 'CLR FPU FER BUFFER

PC, RANOL2 'GET RANDOM INPUT DATA

LORUM, HINUM ;

R4, SPOLSH :ENTER POL]ISH MODE

LONUM 'PUSH 2 S ON STACK (LONUM)

' HINUM :PUSH 2 WORDS ON STACK (HINUM)

: ADDRESS OF FORTRAN DIVIDE

,ANS2 :POP 2 WORDS AND EXIT POLISH MODE

$FPS. RO :DISPLAY FLOATING POINT STATUS

8040000 'SET FID _

LONUM, RCO :LORD ACO WITH A RANDOM NUMBER

qugn ngx ;Logg ncs uirn A RANDOM NUMBER

ANS2, AC 'LORD AC3 WITH THE SUM

8047400 :SET INTERRUPT DISRBLE AND INTERRUPT BITS

8.+6, SLPRDR 'RESET LOOP ADDRESS
;ll*l!!lll!li!{{l!!!lll!lllllllililili!l!iill!i}iili!!!lilil{l

ACO, AC2 :LORD RCO INTO AC2

ACL,AC2 :DIVIDE RC1 INTO AC2

FPS :STORE FLORTING POINT STATUS

FPS, SFPS ' CHECK FPS

DERR11 ' BRANCH IF OK

RC2, ANS1 'SAVE FPU ANSWER

16 :FPS ERROR

$FPS .ERROR BIT SET ?

DTIST11 :NO, DONT GET FEC/FEA

FEC :YES, CHECK STATUS

FEC,SFEC :CHECK THE FLOARTING EXCEPTION CODES

1S ‘BRANCH IF OK

26 FEC IS WRONG

FER, SFEA : CHECK FLOATING PC

pTstit :BRANCH IF OK

2b : WRONG ADDRESS IN FEA

RC2,AC3 . COMPARE FPU ANSWER TO FORTRAN ANSWER

CMPF
CFCC

:COPY FLOATING CONDITION CODES

B8 PENSRTECEAR FORTRAN TRARCDRACIEE.

§TF
SuB
58C

RC2,ANS1 :SAVE FPU ANSWER
Aéé?NSl+2 : DECREMENT FPU ANSKER
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DOFPOR.P11  09-FEB-77 10:32 EXERCISE DIVF, INTERRUPT DISARBLE SET, ROUNDING MODE
AL °"7‘4{2 1;373? 0azH06 CPPE ANS1,AC3 cussxrfns#egg gonomon CODES
M ATl s 8 8 DENDI 1 SRANCH- T OR
B0 017420 174237 002406 RC2,ANS! snvs FPU ANSWER
g:gé 017424 104013 ERROR 13 ' FPU AND FORTRAN DISAGREE

3483 017426 00S037 002362 DENDI11: CLR FPS :CLERR FPP FPS BUFFER
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T4e EXERCISE DIVD, INTERRUPT DICRBLE SET, ROUNDING MODE

o QRSO SR R 0 30 S0 0O 00 O O OO OO OO0 R0 0

PhTEST 42 EXERCISE DIVD, INTERRUPT DISABLE SET, ROUNOING MODE
--lli!l!!llllllIll!ll!lilltll‘ll&Illliillllll{!lllliillil!lillili

t&ty2:  SCOPE
MOV 8DRET12,EXPFER ;RDDR OF INSTR BEING TESTED
MOV 8047600 SFPS  :SET FID AND IE BITS IN FORTRAN ANSWER

CLR SFEC :CLR FORTRAN FEC

CLR SFER :CLR FORTRAN FEA

CLR FPS :CLR FPU FPS BUFFER

CLR FEC :CLR FPU FEC BUFFER

CLR FER 'CLR FPU FER BUFFER

JSR PC, RANDL 4 'GET RANDOM INPUT DATA

.WORD  LOAUM, HINUNM ;

JSR Ry, SPOL SH 'ENTER POLISH MODE

SPUSH  ,LONUN 'PUSH 4 WORDS ON STACK (LONUM)
SPUSH ' HINUM :PUSH 4 WORDS ON STACK (HINUM)
SDIV : RDDRESS OF FORTRAN DIVIDE

SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
LDFPS 8040200 'SET FID AN FD

LDD LONOM, ACO :LOAD ACO WITH A RANDOM NUMBER
LDD HINUM ACL 'LORD ACI WITH A RANDOM NUMBER
LDD ANS2, AC3 'LORD AC3 WITH THE SUM

LOFPS  s047600 :SET INTERRUPT DISRBLE AND INTERRUPT BITS

MOV 8. +b,SLPROR ;RESET LOOP ADORESS
s B R A R R R R R R RN R

LDD RCO, RC2 :LORD ACO INTO AC2
DRET12: DIVD  ACl,RAC2 ‘DIVIDE AC1 INTO AC2
STFPS  FPS 'GTORE FLOATING POINT STATUS
CHp FPS, SFPS ' CHECK FPS
BEQ DERR12 ' BRANCH IF OK
STD AC2, ANS1 :SAVE FPU ANSWER
ERROR 22 'FPS ERROR
DERR12: TST SFPS :ERROR BIT SET ?
BPL pTSTi2 :NO, DONT GET FEC/FEA
STST  FEC : YES, CHECK STATUS
CHP FEC, SFEC : CHECK THE FLORTING EXCEPTION CODES
BEQ 1§ ' BRANCH IF OK
ERROR 32 'FEC IS WRONG
18: cHP FER, SFER : CHECK FLORTING PC
BEQ oTstie 'BRANCH IF OK
ERROR 32 : WRONG ADDRESS IN FER
DTST12: CMPD  RC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
¢Fee :COPY FLOATING CONDITION CODES
BEQ DEND12 ! ANSWERS CHECK
- COMPENSATE FOR FORTRAN INACCURACIES.
§70 AC2 . ANS| :SAVE FPU ANSKER
SuUB 81 ANSI+6 : DECREMENT FPU ANSWER
58C ANS1+4
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DGFPDR.PLI 09-FEB-77 10:32 T42 EXERCISE DIVD, INTERRUPT DISARBLE SET, ROUNDING MOOE
3540 017674 00S637 002410 s8¢ ANS1+2
341 017730 005637 002406 s8¢ ANS1
342 017704 1773737 002406 CMPD ANS1,AC3 ; CHECK _ANSWERS RGRIN
3S43 017710 &nnm CFCC : COPY FLOQTING CONDITION CODES
3 017712 1403 BEQ DENDL2 : BRANCH IF
3(YS 017714 174237 002406 STD RC2,ANS] :SAVE FPU RN"' WER
33‘55:9 017720 10401M ERROR 1Y :FPU AND FORTRAN DISAGREE
3548 017722 005037 002362 DEND12: CLR FPS ;CLERR FPP FPS BUFFER
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EXERCISE DIVF, INTERRUPT DISRBLE SET, TRUNCRTE MODE

R adad sl i1t T et il iidsodalidddsdialitlodlidiialissss

lTEST 43
lllilillll!llllillll!li!lll‘l!lllillilllllllllllll‘lllll!l{l!l{

EXERCISE DIVF, INTERRUPT DISRBLE SET, TRUNCATE MODE

SCOPE
MOV eDRET13,EXPFER ;ROOR OF INSTR BEING TESTED
MOV 8047440 SFPS  SET FID AND IE BITS IN FORTRAN ANSWER
CLR $FEC :CLR FORTRAN FEC
CLR SFER 'CLR FORTRAN FER
CLR FPS :CLR FPU FPS BUFFER
CLR FEC 'CLR FPU FEC BUFFER
CLR FER :CLR FPU FER BUFFER
JSR PC, RANDL 2 ,cs RANDOM INPUT DATA
_WORD  LOAUM, HINUM
JSR RY, $POLSH ' ENTER POLISH nooe
gPUSH  LONUM : PUSH S uoggg g K (LONUM)
PUSH | HINUM ' PUSH ON STARCK (HINUM)
$OIV : RODRESS OF FORTRAN DIVIDE
§POPX  ,ANS2 !POP 2 WORDS AND EXIT POLISH MODE
MOV $FPS . RO .DISPLAY FLOATING POINT STATUS
LOFPS  s040000 iSET F
LDF LONUM, RCO + LORD WITH A RANDOM NUMBER
LDF HINUM ' AC1 :L0AD AC1 WITH A RANDOM NUMBER
LDF ANS2, AC3 LOAD AC3 WITH THE SULM
LDFPS 8047940 EET *NT%OEUPT DISRBLE AND INTERRUPT BITS
MOV 8.+b,SLPROR RODRESS
-!illllll!l!lll!lilliIlllllll!Ill!llillllllllll!lllllilllllll!
LDF ACO, RC2 :LORD ACO INTO AC2
var nc1 'AC2 :DIVIDE RC1 INTO AC2
STFPS  FPS’ :STORE FLOATING POINT STATUS
CHP FPS. SFPS : CHECK FPS
BEQ DEPRI3 'BRANCH IF 0K
STF AC2,ANS1 'SAVE FPU ANSWER
ERROR 16 'FPS ERROR
ST $FPS ;ERROR BIT SET ?
BPL DTST13 :NO, DONT GET FEC/FER
STST  FEC 'YES, CHECK STARTUS
CMP FEC, SFEC s CHECK THE FLOATING EXCEPTION CODES
BEQ 18 :BRANCH IF OK
ERROR 26 'FEC IS WRONG
CMP FER, SFER : CHECK FLOATING PC
BEQ pTsti3 s BRANCH If OK
ERROR 26 * WRONG ADORESS IN FEA
CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC : COPY FLOATING CONDITION CODES
BEQ DEND13 : ANSWERS CHECK
- COMPENSATE roa FORTRAN INRCCURACIES.
STF AC2 :GAVE FPU ANSWER
ROD 8l hnsx+a : INCREMENT FPU ANSWER
ADC ANS1
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173737
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09-FEB-77 10:34_ PAGE 94
EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE

CMPF  ANS1,AC3
CFCC

e RN+
58¢ nuéx

CMPF  ANSI,RC3
CFCC

8EQ DEND13
STF AC2,ANS1
ERROR 13

DEND13: CLR FPS

; CHECK RNSWERS AGRIN
:COPY FLORTING CONDITION CODES

: BRANCH IF 0K
; DECREMENT FPU ANSWER

CPECK ANSKERS RGA

; COPY FLMTING CONDITION CODES
BRMCH IF

i GAVE FPU MSLER

:FPU AND FORTRAN DISAGREE

:CLERR FPP FPS BUFFER
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DFPDR.P11  09-FEB-?7 10:32 N4 EXERCISE DIVD, INTERRUPT DISRBLE SET, TRUNCATE MOOE
3618 HH Y Y Y YT Y IrITISYIYTIYIYSEIIIXYIXYIIIYIIEITYIRIZIYRITIRIRITIZERSIIITE L]
%19 thTEST WY EXERCISE DIVD, INTERRUPT DISARBLE SET, TRUNCATE MODE
60 . lllllll!!lllll!!l!!llIl!“l‘liIlllllllIllllll!llll‘lllllllillll
B2l 020234 000004 tSTy4:  ScoPe
%22 02003 012737 020370 002376 MOV SDRETIN,EXPFER ;ADDR OF INSTR BEING TESTED
323 020244 012737 047640 002400 MOV 8047640, SFPS  SET FID AND IE BITS IN FORTRAN ANSWER
BN 020252 005037 00eM02 CLR SFEC :CLR FORTRAN FEC
%25 020256 005037 00240M CLR $FER :CLR FORTRAN FEA
3626 gggsgg ggggg; 002362 CLR FPS :CLR FPU FPS BUFFER
3627 002364 CLR FEC :CLR FPU FEC BUFFER
3628 020272 002366 CLR FER :CLR FPU FER BUFFER
3B29 020276 004737 B3M0M JSR PC, RANOLY :GET RANDOM INPUT DATA
33630 020302 002426 002436 _WORD  LOAUM HINUM :

3631 020306 00N437 023560 ISR RY, SPOLSH :ENTER POLISH MODE

B3P 020312 023Iske 002426 SPUSH ,LONUM :PUSH 4 WORDS ON STACK (LONUM)

333 020316 023662 002436 SPUSH | HINUM :PUSH 4 WORDS ON STACK (HINUM)

BN 020322 064N SOIV : RDDRESS OF FORTRAN DIVIDE

%X 020324 023612 002416 §POPX  ,ANS2 :POP 4§ WORDS AND EXIT POLISH MODE
3%37 020330 013700 002400 MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
3638 02033 170127 (M0200 LOFPS 8040200 tSET FID AND FD

3639 020340 172437 002426 LDD LONUM, ACO :LORD ACO WITH A RANDOM NUMBER
B40 02034 172637 0043 LDD HINUM AC1 :10RD AC1 WITH A RANDOM NUMBER
3641 0203S0 172737 002416 LDD ANS2, AC3 :LOAD AC3 WITH THE SUM

42 020354 170127 047640 LDFPS 8047640 tSET INTERRUPT DISABLE AND INTERRUPT BITS
gg:a 020360 012737 020366 001110 MOV 8. +6, SLPADR 'RESET LOOP RODRESS

%:56 ; EEAENW AT T332 IE 93633 06 % 3 3 3 I3 3696 3696 96 34 36 36 9 36 3 96 3 36 36 3 3 3363 06 3 3 % % ¥ ¥
3647 020366 172600 LDD ACO, AC2 :LORD ACO INTO AC2

%48 020370 174601 DRETIY: DIVD  ACL,RC2 :DIVIDE AC1 INTO AC2

%49 020372 170237 002362 STFPS  FPS :GTORE FLOATING POINT STATUS

%50 020376 023737 002362 002400 CHp FPS, SFPS ' CHECK FPS

3651 020404 001403 BEQ DERRLY :BRANCH IF 0K

3652 020406 174237 002405 STD AC2, ANS1 :CAVE FPU ANSWER

%a 020M12 104022 ERROR 22 :FPS ERROR

3655 020414 005737 002400 DERR14: TST $FPS :ERR)R BIT SET ?

%56 020420 100014 BPL DTST1Y4 :NO, DONT GET FEC/FER

gggg 020422 170337 002364 STST  FEC ' YES, CHECK STATUS

3659 020426 023737 002364 002402 CMP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
3660 0204 001401 BEQ 15 BRANCH IF OK

bl 020436 104032 ERROR 32 :FEC IS WRONG

363 020440 023737 002366 002404 1§: CMP FER, SFER s CHECK FLORTING PC

364 02044 001401 BEQ oSty BRANCH IF OK

3665 020450 104032 ERROR 32 : WRONG ADORESS IN FEA

3667 020452 173702 DTSTI4: CMPD  RC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
3668 020454 170000 CFCC : COPY FLOATING CONDITION CODES

3669 020456 001437 BEQ DEND 1Y : ANSWERS CHE CK

3670 - CCMPENSATE FOR FORTRAN INACCURACIES.

3671 020460 174237 002406 $10 AC2,ANS] -SAVE FPU ANSWER

3672 020464 062737 000001 002414 ADD 81, ANST+6 : INCREMENT FPU ANSWER

3673 020472 00S537 002412 ADC ANS1+4
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09-FEB-77
T4y EXERCISE DIVO,

ANS1+2
RANS |
ANS1,RC3

25 BNG1+6
ANS1+4
ANS1+2

ANS1
ANS1,AC3
DEND1Y
RC2,ANSI
14

FPS

D08

10:34 PAGE 96
INTERRUPT DISABLE SET, TRUNCATE MODE

; CHECK _ANSWERS RGAIN

:COPY FLORTING CONDITION CODES
:BRANCH IF OK

: DECREMENT FPU ANSWER

; CHECK _ANSWERS RGRIN

:COPY FLORTING CONDITION CODES
:BRANCH IF 0K

i SAVE FPU_ ANSWER

:FPU AND FORTRAN DISAGREE

;CLERR FPP FPS BUFFER
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%90 H Y Y Y YTy Yy YYYYY I YYYIYYIIYISI SIS I IR ISR IESSIRIEIRISSLESSLRL
%91 L RTEST 48 ADDF, SUBF, MULF, DIVF EXERCISER

¥ BE L 11 lll!llllllllllill!I!‘lliliilll’lllllﬂllllll!!llllllllll!!lli
3693 020562 DOOCOM t&T4s: SCOPE

3233 - #®UNDERFLOW, OVERFLOW INTERRUPTS OFF; TRUNCATE MODE

%% gggggg 012737 00QN40 002400 MOV 8440, SFPS : SOFTWARE STATUS

3697 005037 0024 CLR SFEC :CLEAR STATUS

%98 020576 005037 002404 CLR SFEA ;

3693 020602 005037 002362 CLR FPS :

3700 020606 005037 0G236M CLR FEC :

3701 020612 005037 002366 CLR FER ;

3703 020616 0O4737 023414 JSR PC . RANDL2 .GET & FLOAT RANDOM NUMBERS

704 020622 002446 002476 .MORD  OP],0PY4 :

3705 G066 004737 023M1M JSR PC, RANDL2 :

3706 020632 002456 002506 .WORD  OP2,0PS ;

3707 020636 004737 02NIM 18: JSR PC, RANDL2 :

3708 020642 002466 002516 _WORD  OP3,0Pb :

3709 020646 032737 077600 002516 BIT 8077600, OP& 'LET’S NE.tR DIVIDE BY ZERO

g;}? 020654 001770 BEQ 1§ 'EXPO OF OP6 IS ZERO, SO GET ANOTHER
3712 020656 00M437 023560 JSR R4, SPOLSH :ENTER POLISH MODE TO CALCULATE:
3713 020662 023562 002446 SPUSH 0P :

3714 020666 023562 002456 §PUSH | OP2 :

3715 020672 023%N §SUB ! ANS2 = (OP1-0P2) # (OP3+0P4/0PB) # OPS
3716 020674 023S6e 002466 $PUSH ,0P3 :

3717 020700 023562 002476 SPUSH . OPY :

3718 020704 023562 002516 SPUSH | 0OPB :

3719 020710 02643 SDIV :

3720 020712 023640 $ADD :

3721 020714 026314 SMUL ;

3722 (020716 023562 002506 §PUSH ,0PS :

3723 020722 025314 SMUL :

g;gg 020724 003612 002416 §POPX  ,ANS2 :

3726 020730 170127 Q40000 LOFPS 8040000 :NO_CHECKS

3727 0207M 172437 002416 LDF ANSZ, ACO :GET SOF TWARE ANSWER

3728 (020740 013700 002400 MOV $FPS. RO :DISPLAY $FPS

g;gg 020744 012737 020752 001110 MOV 8. +6, SLPROR *RESET LOOP RODRESS

37735 s REERREREREEER R R R R R RN R AR R R AR R E
3733 020752 170127 0OO440 LDFPS 8000440 s INITIAL FPS

3734 020756 172637 002446 LDF 0P1,RCI ‘AC1 <- OPl

373X 020762 173137 DO24SE SUBF  0P2.RC] tACl «- OP1-0P2

373% 020766 172637 002476 LDF 0PY . AC2 :aC2 «- OPY

3737 (020772 174637 002516 OIVF  OPB,RCP *AC2 <~ OPY/0PB

3738 020776 172237 002466 ADDF  OPJ,AC? tAC2 <- OP3+0PY4/0P6

3739 021002 171102 MULF  AC2)AC! :ACI <~ (OP1-0P2)#(OP3+0P4/0P6)
g;:? 021004 171137 002506 MULF  OPS,AC! tAC1 <~ (OP1-OP2)#(OP3+0P4/0P6)%0PS
3742 021010 170237 002362 STFPS  FPS :STORE STATUS AF TERWARD

3743 021014 023737 002362 002400 CMP FPS, SFPS :CHECK STATUS

3744 021022 001403 BEG e7stl :BRANCH IF OK

3745 021024 174137 002406 STF AC1,ANS] “SAVE FPU ANSWER




FPU RDD/SUB/MUL /DIV RANDOM EXER
DAFPDA.

3746
3742
3748
3749
3750
3751
3752
3753

Pll
021030
021032

021034
021036

p
(<]

i 2RARE

KE£&Eh BRRsc K28

Pt Pt Pt Pt Pt s Pt s ot ot Pe Pt s P o et P P P
a ZREKE

PR RRRRKR kRREE BERRR BEERR ERERE KREEER
2

Pt Pt Pt et Pt Pt Pt Pt Pt Bt Pt Bt et ek Bt Bt Pvn Pt Pt e Pt oot Pt Pt Pt P Pt ot Pt Pt P

. oo

¥8 &xo

0
*—
n
n
o

03-FEB-77 10:32

104033

173401
170000
001473

174137
062737
005537
173437
170000
001460

BBEC
{78030

001947

162737
0056

37
173437
170000
001436

162737
005637

173437
170000
00142S

62737
37
173437
170000
001414

162737
00S637
173437
170000
001403

174137
104035

005037

000001
002406
002406

000001
002406
002406

000001
002406
002406

0024086

002362

MRCY1l 27(1006)
T4S

0024180

002410

0o2410

002410

002410

002410

ETST!L:

EENDI:

09-FEB-?? 10:34 PAGE 98
ADDF, SUBF, MULF, DIVF EXERCISER
ERROR 33 . FPS ERROR
CMPF  RC1,ACO .ANSWER OK ? (FPU:SOF TWARE)
CFCC : COPY CC-S
BEQ EENDI ' ANSWER CHECKS
conpsusnrs IN LOB FOR INACCURACIES
33 FPU ANSWER
noo ua Ansx+e INC +2, KEEP CARRY
ADC ANS1
CMPF  ANSI,ACO cnecx AGAIN
CFCC : COPY CC-S
BEQ EENDI : ANSWER CHECKS
338 3§s?nsx+a ;INC +1, KEEP CARRY
CMPF ANSI,ACO : CHECK AGAIN
¢FCC :COPY €C-S
BEQ EEND! s ANSWER CHECKS
SUB 82, ANS ] +2 :DEC -1, KEEP CARRY
SBC ANS 1
CMPF  ANSI,ACO ' CHECK RGAIN
CFCe : COPY €C-S
BEQ EEND! : ANSWER CHECKS
sug 81 ANS1+2 ;0EC -2, KEEP CARRY
SBC aNS 1
CMPF ANS1,ACO : CHECK RGAIN
CFCC : COPY CC-S
BEQ EEND! ' ANSWER CHECKS
SUB #1, ANS]+2 ;DEC -3, KEEP CARRY
SBC ANS |
CMPF  ANS],RCO : CHECK AGAIN
CFCC :COPY CC-S
BEQ EEND] ANSWER CHECKS
SUB #1 ANS1+2 ;DEC -4, KEEP CARRY
58C ans1
CMPF  ANS!,ACO cuscx AGAIN
CFCC : COPY CC-S
BEG EENDI nnsusn CHECKS
STF RC1,ANS] :FPY ANSKER
ERROR 35 ' ANGWERS DON'T CHECK
CLR FPS . CLEAR BUFFER
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10:34 PARGE 99
RDDD, SuBD, MULD, DIVD EXERCISER

SRR R R R R R R RN AR
ADDD, SueD, MULD, DIVD EXERCISER

o n kRN E R RN E RN R R R AR RER LS
SCOP
;lUNSERFLOH, OVERFLOW INTERRUPTS OFF; ROUND MODE

; SOF TWARE STATUS
;CLEAR STARTUS

.GET & DOUBLE FLOAT RANDOM NUMBERS
'LET'S NEVER DIVIDE BY ZERO

0PS IS ZERO, TRY AGAIN

'0P6 IS ZERO, TRY AGRIN

-ENTER POLISH MODE TO CALCULRTE:

] /0P140P3\  /0P2-0PY\
: ANS2 = J------- I # J--==-—-
; N OPS / \ OP& /
; NO_CHECKS

:GET SOF TWARE ANSWER
:DISPLAY SFPS
'RESET LOOP ADDRESS

S EERERERERRARERRRREERERRRERA R AR RN RN RN R R R AR RN RR AR AR RRRRERRRL

27(1006) 09-FEB-77
T46
HTEST 46
c o RERERERERREREEEERE
tetye:
MOV 8600, SFPS
CLR SFEC
CLR $FER
CLR FPS
CLR FEC
CLR FER
JSR PC . RANDLY
_MORD 0P}, 0PY
JSR PC, RANDLY
_WORD  OP3,0P2
18: JSR PC, RANDLY
_WORD  JPS, OPB
BIT 8077600, OPS
BEQ 18
BIT 8077600, OPE
BEQ 18
JSR RY, $POL SH
SPUSH 0P
SPUSH . 0OP3
$ADD
§PUSH ,0PS
$DIV
§PUSH ,0P2
SPUSH . OPY
$SUB
§PUSH ,O0PS
SOIV
SMUL
§POPX  ,ANS2
LDFPS  #040200
LDD ANS2, ACO
MOV $FPS' RO
MOV 8.+6, SLPADR
LDFPS  $000600
LDD OPI,RCI
ADDD  OP3 ACI
DIVD  OPS.AC!
LDD 0P2.AC2
SUBD  OPY,AC2
DIVD  OPb,ACe
MULD  AC2.ACI
STFPS  FPS
CMP FPS, SFPS

; INITIAL FPS

;RC1 - OP]

;ACl «- OP1+40P3

;ACL <~ (OP1+0P3)/0PS

;AC2 «- OP2

:AC2 (- OP2-0PY4

;RC2 «- (QP2-0P4)/0PE

:RC1 <~ (OP1+0P3)/0PS5#(0P2-0PY) -OPb

:STORE STATUS RFTERWARC
; CHECK STRTUS




| DaFPOR”

Pil

0216
b

021754

001403
174633

173401
170000
001523

174137
062737

002406

0000402
002412
002410
002406
002406

000001
00241e
002410
002406
002406

000001
002412
2410
2406
002406

000001
002412
002410
002406
002406

002414

002414

002414

002414

002414

002414

/SUB /HUbéD}V RRNDOH XER MACY11 27( éOOB‘

ETSTe:

600, €060, AUCE,

Y PR

“extRe1seR

;BRANCH IF OK
?RVE FPBRQNSHER

;ANSWER OK ? (FPU:SOF TWARE)
: COPY_CC-5§
; ANSWER CHECKS

: COMPENSATE IN LOB FOR INARCCURRCIES

BEQ ETST2

gxo AC1,ANS!
RROR 34

CMPD  ACI,ACO

CFCe

BEGQ EEND2
§70 ACI,ANS]

ADD 82, ANS1+6

ADC ANS1+4

ADC ANS]+2

ADC ANS |

CMPD  ANS1,ACO

CFCC

BEQ EEND2

SuB 81, ANS1+6

ADC ANS 1 +4

ADC ANG1+2

ADC ANS1

CMPD  ANSI,ACO

CFCC

BEG EEND2

SUB 82, ANS1+6

SBC ANS | +4

58C ANS1 42

S8C ANS|

CMPD  ANS1,ACO

CFCC

BEQ EEND2

SUB 81, ANS1+b

58C ANS1+4

SBC ANS ] +2

5BC ANS |

CMPD  ANSI,ACO

CFCC

BEQ EEND2

SUB 81 ANS1+b

58C ANS 1 +4

SBC ANS1+2

SBC ANS1

CMPD  ANS1,RACO

CFCC

BEQ EEND2

SuB 81,ANS1+6

5BC ANS1+4

SBC ANS+2

5BC ANS |

CMPD  ANS1,ACO

CFCC

; FPU RNSKER
:INC +2, KEEP CARRY

’
.
’

:CHECK AGAIN
:COPY CC-S
: ANSWER CHECKS

; INC 41, KEEP CARRY
CHECK RGRIN

:COPY CC-S
s ANSWER CHECKS

;DEC -1, KEEP CRRRY
CHECK RGAIN

: COPY CC-S
: ANSWER CHECKS

;DEC -2, KEEP CARRY
CHECK AGRIN

:COPY CC-S
: ANSWER CHECKS

;DEC -3, KEEP CARRY
CHECK AGAIN

COPY CC-S
: ANSWER CHECKS

;0EC -4, KEEP CRRRY
CHECK RGARIN
1 COPY CC-S
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DQFPDR.P1I 09-FEB-77 10:32 T46 RDDD, SuBD, MULD, DIVD EXERCISER
33% 021756 001403 BEQ EEND2 ; ANSWER CHECKS
3909 021760 174137 002408 STD ACl,ANS] i FPU ANSKER
%i? 021764 104036 ERROR 36 ;ANSWERS DON'T CHECK
ggig 021766 005037 002362 EEND2: CLR FPS ;CLEAR BUFFER




DQF POA

CRRRR
DO~ L

BERRER SR

3931

3969

P11

021772

021774

09-FEB-77 10:32

000004

076600
032700
001423

032777
001017

012701
03 1

01408
040100
000401

050100
076600

030100
001002
C00137

000022
000020

00000e

010000
0CO144

000344

003452

157132

JO8
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T46 RDOD, SUBD, MULD, DIVD EXERCISER

;-lllllllil!lllil!ll!lilllllllll!ll!!llllllllllllllllllll!l!i!lll
'8BTTL SUB PASS END CONTROL

SCOPE +CHECK FOR TEST ITERATIONS HERE
s 1IF TEST ONLY EITHER HFP OR WFP, ENTER "EOP" ROUTINE DIRECTLY

. IF IN ALTERNATE HFP/WFP MODE
COMPLEMENT FLAGS), HFP ENABLE BIT,
ENTER EOP ROUTINE ONLY IF RBOUT TO TEST HFP NEXT,
TESTING SEQUENCE IS: PRSS81 HFP SUB-PASS
PASS8] WFP SUB-PASS
PASS#2 HFP SUB-PASS

(e o] moaox wewme @m0 @acwo we

ED RWHAM]I .GET WHAMI INTO RO
IT kBITOY,RO ' 1=HFP PRESENT, O=NONE
£Q SEOP 'EXIT IF NONE
IT #5U01, aSKR . 1=HFP OR WFP TEST ONLY
BNE $EOP : 0=AL TERNATE HFP AND WFP TESTS
MOV $8IT12,Rl :HFP PRESENT, AND IN ALTERNATE MODE;
MED RFLAG 150 READ FLAGS
Eéa ﬁ‘,no ; COMPLEMENT FLAG(S>=BIT12=HFP ENRBLE FLAG
BIC R1,RO :CLEAR BIT 12
BR 28 :
1$: BIS R1.RO 'SET BIT 12
2s: MED WFLAG :REWRITE FLAGS
BIT R1,RO :HFP OR WFP NEXT ?
BiE SEOP ' IF MFP AGAIN, START NEW PASS
IMP J#SUBPARS ' IF WFP, NEXT'SUBPRSS
;;lllllll!!l!ll!lilil*ll!i!lil{li!!!llli!!!!!lili*i*l*!!ill!llll!
_SBTTL END OF PASS ROUTINE (MODIFIED SYSMAC)
. #INCREMENT THE PRSS NUMBER ($PASS)
:#IF SW<10>=0, DING ;LL ON PRSS END
'#IF SW<12>=0" TYPE STATISTICS ON PASS END
:%]F THERE'S A MONITOR, GO TO IT
‘% ELSE JUMP TO NEWPAS
$EOP:  SCOPE ;
CLR SERFLG ' ZERO ERROR FLAG
CLR §TSTNM :ZERO TEST NUMBER
CLR granss ;fsngs R OF JTERATIONS
INC PRS ' INCREMENT PARSS COUNT
001210 BIC $100000,8PASS ; BUT NEVER LET IN GO NEGATIVE
DEC (PC)+ :PASS LOOP *
SEOPCT: .WORD 400 ;
BGT $DOAGN ' YES
MOV (PC)+,d(PC)+  :RESTORE COUNTER
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DQFPOR.P1IL
3970 Q0e2liM
7l 0eells
75 Bssisp
3974 022130
3975 022133
5333 geslas
3R sl
3980 022156
3981
385 0551
35 Jssits
398S (022166
3386
3987 022170

09-FEB-77 10:32

000400
022106
777
1002
104401

D3f?77
L
g

000005
004710
000240
000240
000240
000137

002000

goli7e
010000

022174
000042

003404

157020

157004

KO8

10:34_ PAGE 103

END OF PRSS RCUTINE (MODIFIED SYSMRC)

SENDCT:

18:

$GETYE:

SENDRD:

$DCAGN:

09-FEB-77
.WORD 400

SEOPCT

BIT niuxo,asun
BNE 1

TYPE $BELL

BIT isu%g 3SWR
?EE 38557575
MOV 3842 RO
BEG SOOAGN
RESET
JSR PC, (RO)
NOP
NOP
NOP
INP JINEWPAS

EBELL ON PRSS END 7
;NO

' YES
; INHIBIT MESSARGE ?

; YE

;TYEE STATISTICS
:GET MONITOR RDDRESS
;NO MONITOR

; CLERR WORLD

:GO TO MONITOR
' RESERVED FOR ACT!1

; RETURN
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STRTS:

CRFEREERRRRET

022302

022371
022254
022326

022736
0222sH
022344

023127
022254

2

18:

cs:

5EaRA%ER

38:

10S:

E8558585555
OO NN LWhe—O

022364

022366 118:

002540 002542 SVEC!:
002530

002536

002556
00ecse

002574
0025686

SRABRRGREREE

SVEC2:

SVEC3:

SHT:
SCRLF:

LOS

09-FEB-77 10:34_PAGE 104

STATISTICS TYFEOUT SUBROUTINE

.SBTTL STATISTICS TYPEOUT SUBROUTINE

;#THIS ROUTINE TYPES OUT A NICELY FORMATTED REPORT
: #CONTAINING STATISTICS ON THE NUMBER OF OPERANDS
:#USED IN DIFFERENT SELECT CRSES FOR THE $AOD, $SJB

'%$MUL, AND SOIV ROUTINES. THE DATR VALUES ARE TAKEN
;rnon THE COUNTERS RDDC?, MULC?, AND DIVC?.
*CRLLED BY: ISR PC,STATS
hov RO, - (SP) :SAVE REGISTERS
MOV 8SVEC!,RO :FIRST DATA LINE ADDR VECTOR
BEQ 18 s NONE _IF ZERO
TYPE SHOR - HERDER
ISR PC, 108 :DATA LINE
MOV sSVEC2, RO : SECOND nnrn LINE ADDR VECTOR
BEQ 28 ,none IF ZERO
TYPE SHDR2 Henoe
ISR PC, 108 ‘DATA L
MOV 8SVEC3, RO ' THIRD onTn LINE ADDR VECTOR
BEQ K} NONE IF ZERO
TYPE SHDR3 ' HERDER
JSR pC, 108 ‘DATA LINE
MOV (SP)+,R0 :RESTORE REGISTERS
RTS PC PEXTT
. #INTERNAL SUBR FOR DATA LINE TYPEOQUT
MOV 3(R0)+, - (SP) :MOVE NUMBER ON STACK, BUMP TO NEXT

TYPOS : TYPE OCTAL
.BYTE & :MAX & DIGITS

'BYTE O suppags§ LERDING ZEROS
ST (RO) 0 LRST VECTOR 7
BEQ 118 :YES, ONTO usxr LINE
TYPE SHT *TYPE R <H

B8R 0s co&rluue uxru THIS LINE
TYPE SCRLF TYPE R <CR) (LF>

RTS PC : DONE

; $DATA VECTORS:
- WORD

. WORD

. WORD

. ¥HEADERS, ETC:
'asC1z <l
JASCIZ 1S <1

RDDCO, ADDCS, ADDCH, RDDC?, ADDCB, ADDC L, RDDCE, ADDC3, ADDCH, O

MULCO,MULC2,MULC3, MULCY,MULCS,MULCL, O

DIvCo,DIVC3,DIVCY,DIVCS,DIVCe,DIVCL,DIVC2,0

s (HD
(CR><LF>
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NOM4 022371 01S 005012 SHOR1: .ASCII «1S<l2X<ld)
0e00se

0223 ) 052123 LRSCIT “x»# STATISTICS #xx"(1S> (12> (1)

Oc240e Q44524
02410 0esose2

Goowia fo1o22

0sa440
02e4Sh OM2S16
o405

R
-
Eﬁg
L
R

b
do

042SeM LRSCII "(NCTE - ALL NUMBERS RRE UNSIGNED OCTAL INTEGERS)=¢1S)<l2><l1>

R
7
&
R
&

=
2
4

:
-l
=%

R
¥
3
2
2
g
R
&

oocy
022500 006451
02504 042101
022512 020102

:

.ASCII ™"RDD/SUB INSTRUCTIONS:"<1S> 12>

:

E
=
o

EB
i«
R
-J?Qun
FRRRR

[
o

[ =]
[ ]
— L L

RASNG

047511
0l2
046101 .RSCII "TOTAL ---OVERFLOW--- --UNDERFLOW--- OP R=0 OP As0 OP R=0 NC* <1
053117
053517

d
2228R
TIIqoR
=ERAR

? ?
rggggg
ottt

%ﬁﬁgﬁ
£8hnih

u
P
~
o
e,
[g V]

042502 .ARSCIZ “NUMBER TOTAL W/ENABLE TOTAL W/ENRBLE OP BsO OP B=0 OP B=0 SHIFT"(

did]
2
:

L
22
i

Q)
;
R8s
P
R

:

2
:
:
;

R

ot

g

g 2

250
8135055
—Noh— L

F

L SRR A L B
%

§
P
725
_hgg g
;

SHDR2: .RSCII «1S><12>"MULTIPLY INSTRUCTIONS:™¢1S)¢12>

;
N
1o
w9

;
;

.RSCI1 *“TOTAL ---OVERFLOW--- --UNDERFLOW--- R=0 AND/OR"<¢15>¢1&>

§

n

?
_gag §

REEE
R
FERNTS

&
&

e
:
:

3
g
o3
;

LRSCIZ “NUMBER TOTAL W/ENRBLE TOTAL W/ENRBLE B=0"<1S» <1

s
2
RERR

t—-g
-—
U=
== s oo
[ S N =
NN
—
[—
Q
un

046101
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DQFPDR.PLL

4108

£

P
.—‘.—‘HHD—'F—'D—-D—O-.S
o~NONLWh—D

:
;

09-fEB-77 10:32

i

332 g5
1 el vttt rely et

27

329
f

it

22
>

*

L
S
o

Egggg
-~

g

Pu=t Pt Pumns.
~Nuwn

:
§

3
s

2

&
RZ2

2R
P

[ ¥ 1
O
L =

:
22
g2

RER
Chis m@ﬁa&
jE2 BB

—
~N o

F58

NNNe—— 0 NO+—r—

R 22RZ
g: 3328@
"'°8 aawmmw N W - —

Zi
BZS

NOS

09-FEB-?? 10:34 PAGE 106

STATISTICS TYFEOUT SUBROUTINE

SHDR3:

LASCIT <15 <12>"DIVIDE INSTRUCTIONS:"«¢1S<¢l2>

JASCIT “TOTAL ---OVERFLOW--- --UNDERFLOW---

.ARSCIZ “NUMBER TOTAL W/ENARBLE TOTAL W/ENRBLE

.EVEN :BACK TO AN EVEN BOUNDARY

NUMER

R=0

DENOM™ (15> ¢ 12>

B=0"<15 (1>
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£
—
=}

L L L L LLEL L
Pt e P e s P e P P

2BYRR 2L

LfL£ L L
Pt Pt P P
-S-C-‘é
W)+

EXER MRCYL] 27(1006)

10: 32

002370
002372
002362
00 364
002362

040000

002372
002370

09-FEB-77
FPP TRAP CATCHER

BOS

10:34 PRGE 107

.SBTTL FPP TRAP CARTCHER

FPPILT:

002362

2s:

MOV

MOV

STFPS
1ST

ST
BPL

BIT
BNE

BR
ERROR
MOV
MOV
RTI

(SP)+,FPPOPC
(SP)+ FPPOPS
FPS

FES
18

#040000, FPS
8 |

28
15
FPPOPS, - (SP)
FPPOPC, - (SP)

;POF OLD PC F R DISPLAY
:POP OLD PS FOR DISPLAY
:GET FPS

GEST ERROS BIT

L OFF - no ERROR BIT SET, BLT TRAPPED

'ON - IT SHOULD BE ON A TRAP

resr INTERRUPT ENRBLE BIT

'ON_ - INTR DISABLED, BUT TRAPPED

orr - RBLE TO INTR, SO IGNORE IT,
AND SKIP THE' ERROR

sxcnnL UNEXPECTED FPP TRAP

' PUSH PSW

: PUSH PC

CONTINUE RECOVER AT LAST TRAP ONLY
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4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
416l
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183

RE

REBRLBBBIR

£ £ £
g
BIR

4199

Y3

Resesse
AT

Fark

835&5 eeoeece
EREE §§§§

o0ooRqLeRER ®
xR RN

28

0o
B
ned
\un?

09-FEB-77 10:32

000004

000002

000016

00001e

000007

001057

047401
000006

COS

09-FEB-77 10:34 PRGE 108

RANDOM NUMBER GZNERATOR

RANDLY:

RANDLZ:
RAND:

18:
2s:

.SBTTL RRANDOM NUMBER GENERATOR
;:CRLLED BY JSR PC,RANDLY

FOR DOUBLE FLOAT NUMBERS
IN LOCATIONS N1 AND N2

.WORD NI,Ne

;l

g JSR PC,RANDL2 - FOR SINGLE FLOAT NUMBERS
* .WORD 'NI,N2 - IN LOCATIONS N1 AND N2
fov RS, - (SP) : SAVE RS

MOV 4’ RS '§ WORDS AT EACH

8R RAND ;

MOV RS, -(SP) : SAVE RS

MOV 82, RS :2 WORDS AT EACH

MOV R4, -(SP) : SAVE REGISTERS

MOV R3,-(5P) :

MOV R2.-(SP) ;

MOV R1.-(5P) ;

MOV RO’ -(SP) :

CLR -(5p) ‘EXTRA REGISTER

MOV 16(SP) RO :GET PC FOR RET

MOV (RO)+,R3 :FIRST NUMBER DEST PTR

MOV (RO)+ RY :SECOND NUMBER DEST PTR

MOV RO, 1615P) :STORE NEW RETURN RDDRESS
MOV (R3),RO ‘RO INITIAL NUMBER

MOV (RY) 'RI 'R1 INITIAL NUMBER

MOV 87 .R2 'SHIFT COUNT

CLR (SP) ‘CLEAR LOB

ASL RO "SHIFT RO LEFT

ROL R1 " AND ROTATE CARRY INTO Rl
ROL (SP) . AND ROTATE CARRY INTO EXT
S0B R2,2% :7 SHIFTS

ADD (R3), (SP) ‘ADD 8 TO MAKE * (29

ADC Rl : PROPOGATE CARRY

ADD (RY),RI "ADD 8 TO MAKE ¥ 129

ADC (SP) : PROPOGATE CARRY

ADD £001057, RO ADD LOW CONSTANT

ADC Rl : PROPOGATE CARRY

ADC (SP) : PROPOGATE CARRY

ADD 8047401 ,R1 :RDD HIGH CONSTANT

ADC (SP) : PROPOGATE CARRY

ADD £000006, (SP) 'A0D HIGHEST CONSTANT

ADD (SP),RO :REPRIME RO WITH HIGHEST DIGIT
ADC R1 : PROPOGATE CARRY

MOV RO, (R3)+ 'SAVE RO

MOV Rl (R4)+ ' SAVE Rl

S0B RG' 1§ :LO0P FOR REQG’D NUMBER OF WORDS
ST (GP)+ :POP TEMP REG

MOV (SP)+,R0 ;

MOV (5P)+ Ri ' RESTORE REGISTERS

MOV (SP)+,Re ;

MOV (5P)+.R3 :

MOV (SP)+,RY ;

MOV (SP)+,RS ;

RTS PC ' RETURN
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DOFPDR.P11  09-FEB-77 10:32 POLISH EXPRESSION ROUTINES
:ﬁ .SBTTL POLISH EXPRESSION ROUTINES
4205 : #"POL]SH EXPRESSION™ ALGEBRA IS A STACK ORIENTED PROCEDURE FOR
4206 S#THE EVALUATION OF ALGEBRAIC EXPRESSIONS. BY THIS, WE MEAN
3% n:'m ;rc STACK 5 IN OUR cl:nss N F&xa%‘ee LT:smc T&msgmgolﬂ
' -
1509 AT TE STk YRING RE) I3 PRED FOR IH Rgsumrs L AL
I}S}? mxm:ncmnougr:s (spsugxsxmm g“om snoo r r-t mmp tug"o
4212 ﬂrirﬁg 3« ?v{ EE mg THEY LEAVE r:m RESU.T RS THE
4213 nop ELEPENT ON nc srbcx MOVING (POPPING) THE INITIAL
4214 ' sOPERANDS IN THE PROCESS.' OTHER ROUTINES ARE PRESENT FOR
4215 * $ADDING/ novmc EI.EHE NT TO/FROH THE STACK - $POPX, TO TAKE
4216 ‘#THE TOP ELEMENT OF SPUSH, TO PUT A NEW ELEMENT ON THE
4217 ‘#TOP. IT IS mpomnm TO NOTE THAT OPERATORS WILL AT MOST
4218 mrrsn&nc; THE T?P TWO EEE né ON THE STACK: THE OTHERS ARE
4219 ' # INRCCESSIBLE UNTIL OUTER ELEMENTS ARE OPERARYED UPON.  FOR
355? ;Exnms THE EXPRESSION:
:Sgg ,* E=(R+B) % (C-D)
:saeg :*couw BE EVALUATED BY THE POLISH EXPRESSION:
;i
4226 ¥ SPUSH A : OPERAND A ONTO STACK
4227 . $PUSH B s OPERAND B ONTO STRCK
4228 $ADD 'FORM R+B, SAVE FOR LATER
4229 g SPUSH C : OPERAND & ONTO STACK
4230 Ly §PUSH D : OPERAND D omo STACK
4231 Ly §SUB 'FORM C-D ON TOP
4232 g 'NOTE - THE TOP TWO OPERANDS ARE NOMW:
4233 : (R+B) AND (C-D)
42N ' SMUL 'FORM (A+B) % (C-D) ON TOP
35332 Ly §POPX E :POP RESULT FROM STACK INTO E
;I
4237 : ¥NOTE THAT OTHER POLISH EXPRESSIONS ARE POSSIBLE FOR COMPUTING
4238 ! #THIS EXAMPLE, IN GENERAL THERE IS MORE THAN ONE WARY T0
4239 : kCRLCULATE A GIVEN EXPRESSION.
5 .
4242 * . #THIS ROUTINE ENTERS US INTO POLISH MODE
:g:g 023560 GO0I34 $POLSH: IMP J(RY)+ ENTER POLISH MOOE
4245 . ¥PUSH OPERAND ON STACK FROM LOCATION SPECIFIED
4246 ' #IN CONTENTS OF NEXT WORD AFTER S$PUSH CALL
Nev? : %2/4 WORDS DEPENDING UPON F/D MODE
4248 (023562 012400 §PUSH: MOV (R4)+,R0 .GET PTR TO SOURCE
4249 023664 105737 002400 7ST8 srps :
4250 (23670 100004 BPL 18 ;
4261 023572 016046 000006 MOV 6(RO),-(SP) 'PUSH DOUBLE ON STACK
4252 023576 016046 000004 MOV 4(RD) ) -(SP) :
4263 023602 016046 000002 18: MOV 2(RO) . -(5P) :PUSH FLORT ON STACK
4264 023606 011046 MOV (RO), 2(SP) :
:ggg 023610 000134 IMpP (R4} + :
4257 . POP OPERAND FROM STACK INTO LOCATION SPECIFIED

4258 llN CONTENTS OF NEXT WORD RFTER SPOPX CALL




EOS

FPU RDD/SUB/MUL DIV RANDOM EXER MACYI1l 27(1006) 09-FEB-77 10:34 PRGE 110

DQFPOR.P11  09-FEB-77 10:32 POLISH EXPRESSION ROUTINES
4259 . 42/4 WORDS DEPENDING UPON F/D MODE
4260 023612 012400 $§POPX: MOV (RY)+,R0 GET PTR TO DESTINATION
426 ] gs 14 815258 MOV (SP)+. (RD)+ :POP FLOAT FROM STACK
4262 la Ol MOV (5P)+' (RO)+ !
4o63 023620 1US?737 002400 TSTB  $FPS :
4264 023624 100002 BPL 1§ :
4265 003626 0leeel MOV (GP)+, (RD)+ ! POP DOUBLE FROM STACK
426k 023630 012620 MOV (5P)+' (RO)+

4567 003632 000204 s RTS  RY 'EXIT POLISH MODE
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4268
4269
4270
HS?I
4272
4273
427y
4275
4276
277
4278
4279
4280
pl=2:)
4282
4283
4084
4285

B B W B s B me e e

LR R R R B B B B % 2 R B EEEEEE RS EEEEESENESESERESSEEE B E BB E RN

®@r meme e We WP WL WS W A WE WS W WP WL G WS WL W WO W WD WS WS W WY WS WS WS WS WE WE WS W WS WS W WS B S mE s e

FO9
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FLOATING POINT SOF TWARE ROUTINES

.SBTTL FLOARTING POINT SOF TWARE ROUTINES
#FLOATING POINT SOF TWRRE RDD/SUBTRACT ROUTINES
&

THIS ROUTINE TRKES THE TOP TWO ELEMENTS ON THE STRCK
(LENGTH OF 2 OR 4 WORDS [CEPENDING UPON WHETHER THE
Fs/D MODE BIT7 IN SFPS IS U OR 1 RESPECTIVELY) AND
REPLACES THEM WITH THEIR SUM/DIFFERENCE.

EXAMPLE: SPUSH SPUSH
RDDR (OPERAND H) ADDR (OPERAND A)

SPUSH $PUSH
QQBS(OPERQND 8) HDDR (OPERAND B
S $5U8

SPOPX SPOPX
RDDR(RESULT) ADDR(RESULT)
RESULT=R+B RESULT=R-B

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS.

ALL OPERATIONS ARE CARRIED OUT IN DOUBLE (LENGTH=Y4)
o e
ERSS Rno LAT TRUN82§23 éggx T0 SINGLE PRECISION
FROM YHE DOUBLE PRECISION RESULT.

srnrgs BITS:
THE N, 2, V, AND C BITS OF $FPS ARE SET AS FOLLOWS:
N =1 If RESULT NEGATIVE (IE, BITIS = 13,

ELSE N =0
IF RESULT ZERO (IE, EXPONENT = 000(8!),

ELSE Z =0

IF ARITHMETIC OVERFLOW OCCURRED,
ELSE v =0

= 0 RLKAYS

ER?OR CONDITIONS:
W
(

O < N
11} ]
— -

AN ARTTHMETIC OVERFLOW CONDITION OCCURS, THE RESJLT
BE SET 10 Z2ERQ IF THE OVERFLOW ENRBLE BIT OF SFPS
) 1S ZERO. IF THIS BIT IS SET, THEN THE RESULT
CORRECT. EXCEPT THE EXPONENT WILL BE UNDERBIASED
ALSO, THE SFPS ERROR BIT (BIT1S) WILL BE SET,
BE SET'TO 10(8), AND SFEA WILL BE LCRDED WITH
IN LOCATION "EXPFER™. 1IN EITHER INSTANCE,
(81791) ﬁéLkngu cT' TION OCCURS, THE RESULT
T Y0 Ssgo EF *HE ugggﬁrLgu NgBLE'BIT oF $FPS
(BIT1 2ERO. IF THIS BIT IS SEY, THEN THE RESULT
WILL RRECT. EXCEPT THE EXPONENT WILL BE OVERBIRSED
BY 400(8). ALSO, THE SFPS ERROR BIT (BIT!S) WILL BE SET,
SFEC WILL BE SET'TO 12(B), AND SFEA WILL BE LORDED WITH
THE VALUE IN LOCRTION “EXPFER™.

ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON
EXIT. THE ROUTINES ARE RE-ENTRANT.
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02108
024112

024116
Oe4led

Bt

FReeE

o000
—— s

PR

52
a8

i
4

:
g

2

?
g

100002
000017
00240C
027672

077600

002532
024762

000034
000032
000030
000026
000027

000016
000020
090022
000024
000022
000024
077600
00es N
04 -
00cs 34
235333
000001

000001
000001

002400

000024

000026
000030
000032
000034

000024

000027
000017
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09-FEB-?? 10:34 PAGE 112
FLORTING POINT SOFTWARE ROUTINES
.# ADAPTED FROM PDP-11 FORTRAN SOF TWARE
& BY DONALD NORTH, SEPTEMBER, 1975.
;l
§SUB:  ADD #100000, (SP) : CHANGE SIGN OF TOP ITEM
$ADD:  INC RDOCO ‘CTR: TOTAL NUMBER OF ADD/SUB
BIC 817 SFPS CLERR srnrus BITSNZVC
1578 $FPS
BM] 27% o HODE
JSR PC, SCONV :D-MODE: CONVERT 2 F OPDS TO D
27%: MOV RO, -(SP) :
MOV RL,-(SP) ,
MOV R2.-(SP) ' SAVE ALL REGISTERS
MOV R3.-(SP) ;
MOV R4, -(SP) :
MOV RS’ -(SP)
CLR -14p) ' CLEAR SIGNS
gts RY : CLEARR EXPONENTS
ASL 24(SP) ;SHIFT OUT SIGN OF TOP ITEM
ROL 22(SP) ;
ROL 20(5P) :
ROL 16(SP) :SHIFT Al
BISB  17(SP),RY :GET El
BNE 31§ : JUMP IF NON ZERO
ST (SP)+ 'FLUSH SIGNS
BIT $077600,24(5P) :B=0, A=0 700 °
£Q 383 vss ?orn SE
NC c2 : =0, R0
InP 3$ ;ooﬁe
31%: ROLB  (SP) 'GET Sl
ASL 34(SP) ;SHIFT OUT SIGN OF 2ND ITEM
ROL 32(5P) ;
ROL 30(5P)
ROL 26(SP) ISHIFT A2
BISB  27(SP),RS ‘GET £2
BNE s :JUMP IF NON Z2ERO
RORB  (SP) 'RECONSTRUCT Al
ROR 16(SP) :
ROR 20(5P) :
ROR 22(SP) :
ROR 24(SP) :
MOV é8(39),§8(59) :FIRST ARG TO TOP OF STACK
MOV (8P))30(5P)
MOV 22(SP),32(SP)
MOV 24(SP) | 34(5P)
TST (SPY+ ‘FLUSH SIGNS
BIT 077600,24(SP) ;A=0, B=0 TOO °
BEQ 328 YES 0TH ZERO
INC RDODC1 'NO, 'CYR: A=0, BsO
328 JRE 3’ c3 DO
MP agg BONE TRut 9580 RESULT
28: ROLB  [(SP) 'GET S2
MOVB  #1,27(SP) xnssnr NORMAL BIT
MOVB &1 17(5P) :
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DOFPOw.P11  09-FEB-77 10:32 FLORTING POINT SOFTWARE ROUTINES

4380 024132 160405 SUB RY, RS :RS=E2-E1, RY=E!l

4381 024134 003011 BGT 4 tJUMP IF £2>E)

4382 02413 016600 000026 MOV 26(SP), RO : RO=A2

4383 0o4i4e 016601 000030 MOV 30(5P) 'Rl :R1=B2

4384 D024l4e 016602 000032 MOV 32(SP) |R2 :R2=C2

4385 024152 016603 000034 MOV 34(SP)|R3 :R3=02

4386 024156 000427 BR cs : GO CHECK SIGNS

433% 024160 060504 4s: gge Rstng) 0 ;sg:gf-sx, R4=E2,E2>EL

4 1 16600 , :RO=

4389 &1& 815&01 %53 MOV éﬁcgm,m ‘R1=B1

4330 024172 016602 000022 MOV 22(SP) 'R2 tR2=C1

439] 024176 016603 000024 MOV 24(5P) 'R3 'R3=01

4332 024202 016666 000026 000016 MOV 26(5P) 16(SP)

4333 (024210 016666 000030 000020 MOV 30(5P) 20(5P)  ;

4394 024216 016666 000032 000022 MOV 32(5P) 22(SP)

433 024224 016666 000034 000024 MOV 34(5P) 249(5P)

43% 024232 000316 SWAB  (SP) : EXCHANGE SIGNS

4397 (24234 00S40S NEG RS +E1~E2

4398 02423 1cbbl6 000001 5$: CMPB  1(SP), (SP) : COMPARE SIGNS

in Een Bl I ey o
4 H

Y401 024246 005502 ADC R2 :

4402 024250 005501 ADC R] ;

Y403 024252 00SS00 ADC RO ;

Y404 024254 00540 NEG R ;

N405 024266 005501 ADC R1 :

4406 024260 00SS00 ADC RO :

4407 Go4oee 005401 NEG RI ;

4408 024264 005500 ADC RO :

4409 024266 005400 NEG RO :

4410 024270 005705 BS: 15T RS ! CHECK EXPONENTS

Y411 024272 001466 BEQ 78 : JUMP IF El1=E2

mg %gg %233?3 177707 S"E a;sr.,ns egg POINT IN SHIFTING?

L ;

4414 024302 016600 000016 MOV 16(SP), RO 'NO. ANSWER IS OPERAND

4415 024306 016601 000020 MOV 20(5P) 'R 'WItH LARGER EXPONENT

4416 024312 016602 000022 MOV 22(5P) | R2 :

4417 024316 016603 000024 MOV 24(SP) . R3 :

4418 024322 005237 002536 INC ADDCY 'CTR: NO SHIFT

Y419 024326 000501 BR 9§ ;

420 024330 022705 177770 8%: CMP %-8.,RS {CHECK & OF BITS TO SHIFT

mgé %gg ggg;% glgg 58’ :JUMP IF LESS THAN 172 WORD

4423 (024340 006746 SXT -(SP) 'EXTEND SIGN

4424 (04342 022705 177760 12%: CMP s-16. RS :

4425 024346 002411 BLT 118 ' JUMP IF LESS THAN 1 WORD

i3 s S pm SITeeBaAne

4428 (024354 010001 MOV RO’ RI :

4429 (024356 011600 MOV (SP),RO ‘USE EXTENSION

4430 024360 062705 000020 ADD #16. RS :ADJUST EXPONENT

4431 024364 001366 BNE 128 ' TRY RGAIN

4432 024366 005726 15T (SP)+ :POP EXTENSION

4433 024370 000427 BR 78 'SHIFT DONE

4434 024372 022705 177775 118:  CMP #-3,RS :JUMP IF LESS THAN 4 TC SHIF”

4435 024376 003415 BLE 13% ;
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138:
108:

000024 78:

000022

000020

000016
000001

001000

39:

000002
002540
001000

2008
000010
002376

002400
002400

002400
002402
002404

168:

024620
Oe4bee

09-FEB-77 10:34
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MOV RY, (SP) :SAVE EXP 8 SHIFT COUNT
MOV RS, -(SP) :

MOV R1.RY ' SAVE R

ASHC  RS.RO :SHIFT MIGH ORDER

MOV R2' RS :SAVE R2

ASHC  (SP) R4 LSHIFT IT

MOV RE,RQ ;

MOV RS R2 'R2 DONE

MOV R3'RS :SET UP LOW ORDER

RSHC  (SP)+ R4 :DO LOW ORDER

MOV RS,R3 ;

ESV ;gﬁ)+,RH :RESTORE EXP TO R4

15T (SP)+ .POP EXTENSION

ASR RO 'SHIFT RIGHT

ROR R1 :

ROR R2 :

ROR R3 :

INC RS ' COUNT LOOP

BLY 108 :

ADD 24(SP) ,R3 :FORM SUM

ADC Re ;

ADC Ré ,

ADC R :

ADD 22(5P) ,R2 :

ADC gl ;

388 28(SP),R1 :

RDC RO ;

ADD 16(SP) RO ;

CMPB 1(sP), tsp) : CHECK FOR UNEQUAL SIGNS
BNE 143 : CLEAN UP SUBTRACT

BIT RO, #1000 :

BEQ 9§ ' JUMP IF NO NORMAL BIT OVERFLOM
ASR RO ;

ROR Rl ;

ROR R2 ;

ROR R3 ;

INC RY : INCREASE EXP

SWAB R4 :MOVE EXP LEFT

BEQ 168 : JUMP IF NQ OVERFLOW
CLRB R4 : CLEAR OVERFLOWED BITS
BIS 802, $FPS :SET V BIT ON OVERFLOW
INC ADOLS :CTR: OVERFLOW

BIT 8001000,8FPS  ;OVERFLOW ENARBLED ?
BEQ ggs ‘g$§ ZERSESESUET NABLED
éx :188300 $FPS ' YES, 527 ERbSR'BET
MOV 810, SFEL 'SET' $FEC

MOV EXPEER, SFEA 'SET SFER

BISB  RO,RY : INSERT MIGH ORDER FRACTION
ROR (SP)+ ' INSERT SIGN

ROR R4 ;

ROR Rl ;

ROR Re ;

ROR R3 ;
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e
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q0z202

005501
e

000010
002400

000002
0000802

MACY11l 27(1006)

002400
002400

002400
002402
002404

000024
G02400

062400

20s$:

308:

33:

17%:

18%:

26s:

14%:

09-FEB-77 10:3M4
FLORTING POINT SOF TWARE ROUTINES

ADC R3

ADC R2

ADC RI

2

@ i

BIS 802, $FPS
INC RODLS

BIT 8001000, SFPS
BEQ s

INC RDDCH
8IS 8100000, $FPS
MOV uig¢szsé q
MOV
n8v 54,25(535
MOV R1.26(SP)
v R3'32(2R)
93 33'
757 (SP)+
BR 29%

ING ADDC?
CLR 24(SP)
CLR 26(SP)
CLR 30(5P)
CLR 32(5P)
BIT #077600,24(SP)
BNE 178
BIS 804, $FPS
15T 24(5P)
BPL 188
BIS 810, SFPS
MOV (SP)+ RS
MOV (SP)+.RY
MOV (S5P)+ R3
MOV (SP)+.R2
MOV (5P)+ Rl
MOV (SP)+' RO
ADD 88. SP
TSTB  SFPS
BMI 26$
MOV (SP)+,2(SP)
MOV (SP)+.2(5P)
IMP J(RM$
ST )
BGT 22%
BEQ 23§
NEG R3
ADC R2
ADC Rl
ADC RO
NEG R
ADC RI
ADC RO

Ja9

°RGE 11IS

OVERFLOW ON ROUND 7

'YES - SET v BIT

sCTR: OVERFLOW

: OVERFLOW ENABLED ?

‘N0, 2ERO RESULT

:CTR: OVERFLOW, ENRBLED
:SET ERROR BIT

+SET SFEC

i 2h3ed EXP AND SIGN

! INSERT LOW ORDER FRACTION

'ELUSH SIGN
'AND ZERO RESULT

;CTR: UNDERFLOW
; ZERO RESULT

'SET 2 BIT IF EXPONENT ZERO

éSET N BIT IF RESULT NEGARTIVE

'RESTORE REGISTERS

' POP SECOND ARGUMENT
:FOR D MODE”

;0 MODE

'F MODE - CONVERT

: DONE

: CHECK HIGH ORDER FRACTION RESULT
; IF_+ SIGN OK

; CHECK FOR ZERO RESULT

:ABS VALUE

we Wwe We W B
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00SN01
00SS00
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00475
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702
00S237
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012737
013737
000304
105004
000137
00S304

°L303
006102

e
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O
n
£
o
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000400

002376

024610

000010

000020

000020
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002400
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FLORTING POINT SOFTWARE ROUTINES

NEG Rl ;
ADC RO :
NEG Rg
SWAB  (5P) ' EXCHANGE SIGNS
22§:  BIT RO, 8400 : CHECK NORMAL BIT
BEQ 194 : JUNP IF NONE
gg; g: cuecx FOR UNDERFLOW
BIT 8002000, SFPS UNOERFLOH - 1S IT ENABLED °
BEQ 33¢ 'NO, MAKE ZERO RESULT
INC ADDC? crh UNDERFLOW
NG nogsg g RF*OH ENRBLED
IS 8100000, SFPS ET E
MOV 812, SFEC :SET $FEC
MOV EXPFER, SFER 'SET SFER
SWAB  RY novs EXP LEFT
CLRB  RY gggn WHERE FRACTION WILL GO
IMP 168 'R NUMBER
198:  DEC RY oecnsnse EXP
ASL R3 : DOUBLE FRACTION
ROL R2 :
ROL Rl ;
ROL RO :
BR 22s :
23%:  SUB 86. ,RY : REDUCE EXP
ST R1 :
BNE 248 : JUMP IF ONLY RO=0
SUB #1b. R4 :
MOV R2, Rl :
BNE 25$ ; JUNP IF R2 NON ZERO
SUB #16. ,RY :
757 R3
BEQ 21§ ' ANSWER IS ZERO
BISB  R3,RI ‘MOVE BYTES TO RO,R!l
SWAB Rl :
SWAB  R3 ;
BISB  R3,RO
. CLR R3 :MAKE ALL OTHERS ZERO
BR 22% : GO NORMAL IZE
258: MOV R3,R2 ;
CLR R3 :
248: SWAB Rl ' MOVE LEFT
BIS8  RI,RO :
CLRE Rl ;
SWRB  R2 :
BISB  R2,Rl :
CLRB  R? ;
SWAB  R3 :
BISB  R3,R2 :
CLRB  R3 :
BR 22% :
218:  CLR (SP) }SET POSITIVE
CLR st :

JMP l
. #END OF RDD/SUB
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#FLORTING POINT SOFTWARE MULTIPLY ROUTINE
¥

THIS ROUTINE TAKES THE TOP TWO ELEMENTS ON THE STRCK
(LENGTH OF 2 OR 4 WORDS DEPENDING UPON WHETHER THE
F/D MODE BIT7 IN SFPS IS O OR 1 RESPECTIVELY) AND
REPLACES THEM WITH THEIR PRODUCT.

EXRMPLE : SPUSH
RDOR(OPERAND R)
SPUSH
RODR(OPERAND B)
sHUL

0N

SPOPX
RDDR(RESULT)
RESUL T=AxB

NOTE ROUTINE 1S CALLED THROUGH POLISH MODE OPERATORS.

ALL og§§ngéons ARE g?nnxso ouglx?ogogEEE (Lsng;gzq,
Egssunéo (vigEiconv PR?INEJ WITH LOH-éRDER
ZEROS, AND LATER TRUNCATED BACK TO SINGLE PRECISION
FROM YHE DOUBLE PRECISION RESULT.

STATUS BITS:
THE

N, 2, V, AND C BITS OF SFPS ARE SET AS FOLLOWS:
N =1 EESQESHLT gscnrxvs (IE, BITIS = 1),
2:=1 é{sgssgtr gsao (IE, EXPONENT = 000(8)),
V=1 IF ARITHMETIC OVERFLOW OCCURRED,

ELSE v =0
C =0 ALKAYS
ERROR CONDITIONS:

IF AN ARITHMETIC OVERFLOW CONDITION OCCURS, THE RESWLT
WILL BE SET TO ZERO IF THE OVERFLOW ENABLE BIT OF SFPS
(BIT09) IS ZERQ. IF THIS BIT IS SET, THEN THE RESULT
WILL BE CORRECT, EXCEPT THE EXPONENT WILL BE UNDERBIASED
BY 400(8). ALSH, THE SFPS ERROR BIT (BIT1S) WILL BE SET,
$FEC WILL BE SET'TO 10(B), AND SFER WILL BE LORDED WITH
THE VALUE IN LOCARTION =EXPFER™. IN EITHER INSTANCE,
THE V-BIT (BITOl) WILL BE SET.
IF AN nazrungrxc UNOERFL OM ﬁgggxrxon OCCURS, THE RESULT
WILL BE SET TO ZERQ IF THE RFLOW ENRBLE BIT OF SFPS
(BITI0) IS ZERO. 1IF TMIS BIT IS SET, THEN THE RESULT
WILL BE CORRECT, EXCEPT THE EXPONENT WILL BE OVERBIRSED
BY 400(8). ALSO, THE SFPS ERROR BIT (BIT1S) WILL BE SET,
$FEC WILL BE SET'TO 12(8), AND SFEA WILL BE LOARDED WITH
THE VALUE IN LOCATION “EXPFER™.

ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON
EXIT. THE ROUTINES RRE RE-ENTRANT.

ADAPTED FROM PDP-11 FORTRAN SOF TWARE
BY DONALD NORTH, SEPTEMBER, 1975.

3 200 20c 0k 3 300 0 dhc ik M abc Mk 2 it 3k aBt adc 3 a0r ik pr 20x ¢ Mt aBc X Mr X 36C BC MK MK MOC M XX U T M MC MK M MK 39t M 3K M ar Mt air ar Mk M M e
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;CTR: TOTAL NUMBER MUL
CLERR STATUS BITS N Z vV C
; TEST MODE

D

-MODE
F-MODE: CONVERT 2 F OPDS TO D

Esnvs ALL REGISTERS

SHIFT MUL TIPLICAND
KEEP SIGN

CLERR EXPONENT

:KEEP MULTIPLICAND EXP
: ANSWER ZERO

:SHIFT FRACTION LEFT
INSERT NORMAL BIT

EXTRR BITS
iSHIFT HIGH MULTIPLIER
PROOUCT SIGN

JUHP IF _NON ZERO
:FLUSH SIGN AND EXPONENT
:CTR: A=0 AND/OR B=0

,CLERR PROOUCT

.
’
.
'

{CLEAR C BIT
:SIGN IS +

: TTERATION COUN
;GET LOWEST ORDER MULTIPLIER
JUHP IF NO BITS HERE

RESTORE COUNT
‘GET NEXT LOWEST FRACTION
: WORK TO DO

IT OVERFLOW CATCHER

,NO PRODUCT YET
'ONE BIT FULL PRECISION
'NEXT TO HIGHEST ORDER FRACTION

[
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DQFPDR.P1I  09-FEB-77 10:32 FLORTING POINT SOFTWARE ROUTINES
4659 &
4660
ol T R
:223 %3352 10§7§; %ggoo 1578 SFPS
464 0265332 100402 8M] 158
WEE DR0 oigoue oTeTE 158 Mow  RG'o(op)
4659 8523:2 818?32 MOV RL.-(SP)
468 02S3W 010246 MOV R2.-(SP)
4h3 02636 0106 MOV R3.-(SP)
470 025350 010446 MOV RY. -(SP)
4671 025362 010S46 MOV RS’ -(SP)
4672 025354 006366 000014 ASL 14¢sp)
4673 025360 006146 ROL -(SP)
4794 0253 00SO46 CLR -(5P)
475 02536N 116616 000021 MOVB  21(SP),(SP)
4%7b 025370 001436 BEQ 1§
477 026372 116666 000020 000021 MOVB  20(SP),21(SP)
4678 025400 000261 SEC
4679 025402 006066 000020 ROR 20(SP)
480 025406 116666 000023 000020 MOVB  23(5P),20(SP)
4681 (02S41N 000366 000022 SWAB  22(SP)
Ye82 025420 116666 00002S 000022 MOVB  25(5P),22(SP)
4683 025426 000366 000024 SWAB  24(SP)
%%au 025432 116666 000027 000024 gaxg a7§ss:;,aq(sm
e 0ua e OB e Seiee)
4687 ggg:gg 006366 000030 23% 3?&??’
4689 (25460 ?8??%2 060033 7578 gI(SP)
4690 (025464 001005 BNE 2$
469] 02546k 022626 18: CMP (SP)+, (SP)+
432 025470 00S237 002552 INC MULC 1
4693 025474 000137 026150 IMP 33
4694 (25500 00S000 23: CLR RO
4695 (025502 005001 CLR Ri
4696 (0oSS0M 005002 CLR R2
4697 0cS506 005003 CLR R3
%98 (025510 005005 CLR RS
499 (2S512 006066 000030 ROR 30(SP)
4700 025516 012746 000020 MOV 816.,-(SP)
4701 025522 016604 000040 MOV 40(SP),RY
4702 025526 001404 BEQ 4§
4703 (025530 004737 026370 JSR PC, 308
e A S TR
706 02 008 Be oS
4707 (02SSM6 005766 000040 ST 40(SP)
4708 026552 001 BEQ S
4709 (25554 Q04737 026364 5§: JSR PC 318§
4710 026560 004737 026272 JSR PC’ 328
4711 02SSed4 012716 000020 MOV slb. (SP)
4712 (025570 016604 000034 bS: MOV 34(SP) RY
4713 025574 001006 BNE 78
4714 026576 00S766 000036 ST 36 (SP)
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000040

026272
000032
000007
0eb272
026276

78:
8s:

9s:

002400

002400
002402
002404

108:

002400
002400
002400

002402
002404

118:
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BNE 78 :
TST 40(SP) ;
BEQ 8s :
ISR PC. 328

MOV 3215P) . RY

MOV 87, (SP)

JSR PC.32%

JSR PC’ 33§

ST (SP)+

ADD (SP)+, RY

ASL R3

ROL R2 ;
ROL Rl :
ROL RO

BCS 9§

ASL R3 ;
ROL Re ;
ROL Rl

ROL RO

DEC RY

SUB 8200, RY

?GT 108

NC MULCY

BIT 8002000, $FPS
BEQ 12$

INC MULCS

BIS .100000 $FPS

MOV 'xS¢

MOV ER, srsn

BR 11$

CMP 8377, RY
BGE 118
BIS 802, SFPS

INC muL L2
BIT 8001000, SFPS
BEQ 1as

INC
BIS 3100000 $FPS
MOV 810, SFEL
MOV Exptsn $FER
CLRB
BISB Ra R3
SWAB  R3’ :
CLRB  R2 ;
BISB  RI,Re :
SWAB  R2 ;
CLRE Rl ;
BISB  RO,R! ;
SWAB Rl ;
CLRE RO :
BISB  R4,RO ;
SWAB 0
ROR (SP)+
ROR RO
ROR Rl :
ROR R2 ;

19

:GET HIGH ORDER BITS
SEVEN OF THEM

NORHﬂL BIT
FLUSE ITERATION COUNT

i R0D
S SHIFT OUT NORMAL BIT

'NORMAL BIT FOUND

SHAVE [T

:ADJUST EXP

: REMOVE BIRS FROM EXP
g?RIF RFLOH

s UNDERFLOW - IS IT ENRBLED °
N?Q MAKE RO RESULT

, ENRBLED
'SET ERROR BIT

&7

: CONTINUE
' CHECK FOR OVERFLOW
'BR IF NO OVERFLOW
'SET V BIT ON OVERFLOW
:CTR: OVERFLOW
ovzmou sman.zo ”

2ERO RESU
crh ovsanou ENABLED
:SET ERROR BIT
:GET SFEC
:SET SFEA

;SHIFT FRACTION RIGHT

;GET PRODUCT SIGN
:PUT IN RESULT
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4771 026056
Y 026060
q
4774 5
4775
776
W77 Gon072
4778 0oB07N
4779 0o6102
4780 026106
478l 026114
4782 G2l ie
4783 0961
4784 026130
4785 02613
4786 Gobl¥d
4787 02614
4788 026150
4789 (06152
4790 056124
473] 02615k
1795 oeiee
7n oei%
4795 26174
47% 026200
4797 026006
72 e
1200 oocss
4801 026004
4802 (OB232
e sk
4805 (26040
4806 (26242
4807 (026094
HB0B (o646
4809 (06050
4810 026056
4811 006060
4812 (O6obM
4§13 026070
4814
481S 026272
4816 0oBo7Y
4817 026276
4818 (oRIP
4819 GoR304
4820 (26306
482! 06310
4622 026312
e oseig
4835 (9610P
4826 006324

EXER MRCY1l 27(1006) 09-
~FEB-77 10:32 FLORTING PO
006003 ROR
005503 20C
002202 g

20 ADC
ADC
103401 BCE
102032 BV
055737 000002 002400 168:  BIS
0Ly D0ecd IN
001000 002400 811
001415 BEQ
7 i
i 0C2400 1€
015737 000010 002402 MOV
013737 002376 002404 MOV
00MOS BR
005726 128: ST
062000 3%:  CLR
e &R
¢LR
002003 CLR
D100k 138: ooV
Qigiee 0% ROV
0103%6 000032 MOV
032766 077600 000024 BIT
001003 BNE
052737 0DO000Y 002400 BIS
DGE78e 00002 i7s: ISt
052737 000010 002400 8IS
T les: MOV
31t o
012602 MOV
012601 b
015600 MOV
065706 (000010 ADD
105737 002400 1578
100404 BN 1
012666 000002 MOV
012666 000002 MOV
0001 34 4s:  IMP
006204 328:  ASR
103022 BGC
066603 000032 33s:  AOD
005502 ADC
005501 ADC
002200 AD¢
005505 ADC
066602 000030 ADD
e ABC
ADC
002205 ADC
066601 000026 ADD

FEB-77

B10O

10:34 PAGE 120
NT SOF TWARE ROUTINES

R3 : ROUND RESULT
R2 ;
Rl ;
RO ;
13: ' OVERFLOW ON ROUND ?
l :
802, $FPS 'YES - SET Vv BIT
numgm 'CTR: OVERFLOM
8001000,8FPS  OVERFLOW ENABLED °
38 :NO, ZERO RESULT

3 ' CTR: gerLgu, ENRBLED
8l $FPS  SET E BI
810, SFEC 'SET $FEC
EXPEER, SFER 'SET §FEA
13% ' CONTINUE
(SP)+ :FLUSH SIGN
s? :CLEAR RESUL”
R ;
R3 ;
RO, 24(SP) ;
R ,SB(SP) ' STUFF RESULT

, J0(SP) ;
R3,32(SP) :
?937soo,aq(sp) 'SET Z BIT IF EXPONENT 2ERC
804, SFPS :
?gésp) :SET N BIT IF RESULT NEGATIVE
810, SFPS ;
(SP)+, RS ;
(g)#,ﬂq ;
(5P1+'R3 'RESTORE REGISTERS
(SP}+,R2 ;
(SP)+,R] ;
(SP)+,R0O ;
8. s :CLERR SECOND OPERAND OFF STACK
$FPS ‘F OR D MODE
148 : D-MODE
(SP)+,2(SP) 'F MODE - CONVERT
(SP)+ 2(SP) :
(RN + RE TURN
RY s TEST NEXT MULTIPLIER BIT
34§ :JUMP IF ZERO
gs(sp),na 'RDD IN MULTIPLICAND
Rl ;
RO ;
RS ' SAVE OVERFLOW
30(SP),R2 ;
Rl ;
RO ;
RS ;
26(SP),R1 :




|
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09-FEB-77 10:32

DOFPDR.P11

000024

000002

000002

000026

000024

000002

348:

358:

09-FEB-77 10:34
FLOATING POINT SOF TWRRE ROUTINES

RDC
RDC
ADD
RDC
RSR
ROR
ROR
ROR
ROR
DEC

86T
RTS

DEC
RASR

RO
RS
SH(SP),RO

T P
; BEND OF MUL

Cl0

PAGE 121

;RECOVER OVERFLOW IF ANY
; SHIFT PRODUCT

' COUNT LOOP
' AGAIN

: RETURN

sOMLY 15 BITS THIS PRSS

s TEST NEXT MULTIPLIER BIT

s JUMP IF ZERO

;USE ONLY HIGH ORDER MULTIPLICAND

'RECOVER ANY OVERFLOW Y N

’
.
'
.
$

:COUNT LOOP
*RETURN
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ST?T S BITS:

W M 0 Mk 00 X0C 200 MK Mr MU MK M e MK M i dhc i i B Mk i X r 00 M M MK i M X BT J0C X M i MK MK MO0 c X 200 M Mx Mr Mx ME Xr 3t K M Mt x M
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09-FEB-77 10:34 PAGE l2e
FLORTING POINT SOFTWARE ROUTINES

; #FLOATING POINT SOFTWARE DIVIDE ROUTINE

SRS TR S I B e 5

F/D HOEE ng? IN_SFPS %S 0 OR_] RESPECTIVELY) ANO
REPLACES THEM WITH THEIR QUOTIENT.

EXRAMPLE : $PUS

H
RDDR (OPERAND R)
SPUSH

ADDR (OPERAND B)
$OIv

Bt
SULT=R/B

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS.
ALL OPERATIONS ARE CARRIED OUT IN DOUBLE (LENGTH=Y)

PRECISION MODE. SINGLE PRECISION OPERANDS ARE
EXTENDED (VIA $CONV SUBROUTINE) WITH LOW-ORDER
ZEROS, ANC LATER TRUNCRTED BRCK TO SINGLE PRECISION
FROM tHE DOUB.E PRECISION RESULT.

L 2.'V, AND C BITS OF SFPS ARE SET RS FOLLOWS:
If RESULT NEGATIVE (IE, BITIS = 1),

N =
:Eggzu ZERG (1€, EXPONENT = 000(8)),
mx\r{r&grc OVERFLOW OCCURRED,

TIC OVERFLOW CONDITION OCCURS, THE RESULT
WILL BE SET 10 ZERO If THE OVERFLOW ENABLE 'BIT OF $FPS

9 IF nu%gu S SET, THEN THE RESUL[
EXCEPT ONENT Hé&L BE UNDERBIASLD
SFPS ERROR BIT (BIT1S) WILL BE SET,
). AND SFER WILL BE LORDED WITH
x#ggn’. IN EITHER INSTANCE,
OW CONDITION OCCURS, THE RESULT
HE UNDERFLOW ENABLE BIT OF SFPS
T IS SET, THEN THE RESULT
XPONENT WILL BE OVERBIASED

BIT (BITIS) WILL BE SET,
ER WILL BE LORDED WITH

D (EG, EXPONENT OF

HE RESULT LEFT ON THE

H THE CONDITION CODES SET
WILL BE SET, SFEC WILL BE

T 10 THE VALUE CONTRINED

A
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4312
4913
4914
4915
4916
4917
4318
4919
4320
432
4g5p
4933
4324
492G
4326
4327
4328
4329
4330
4431
4932
4933
4934
4935
4936
4337
4338
4339
4940
HQY [
4GP
4943
494y
4aug
9
43y
494g

002564
000017
002400

027672

077600

002570
100000

000004
002376
027442

00002t

000031
002566

027416
000030

000033
1 000032

000035
00COo34

000037
000036

000020
000002

000021

002400

000014

002400
002402
002404

10D

148:

2s:

6%

11006) 09-FEB-77 10:34 PAGE 123

OATING POINT SOFTWARE ROUTINES
;!

'y QLk R;GISTERS nn; gsssvs UPON NTRY AND RESTORED UPGON
‘¥ XxIT. “THE ROUTINE ~ENTRANT

;'l'

‘% RDAPTED FROM PDP-11 FORTRAN SOF TWARE

‘¥ BY DONALD NORTH, SEPTEMBER, 197S.

;l'

Vi INC DIVCO :CTR: TOTAL NUMBER OF DIV
8IC 817 SFPS ‘CLERR STATJUS BITS N Z V C
1578 SFPS ' TEST MODE
BMI 148 : D-MODE
JSR PC, SCONV :F-MODE: CONVERT 2 F OPDS TO O
MOV RO, -(SP) :

MOV RI -(5P) ;

MOV Re.-(5P) ;

MOV R3.-(SP) :SAVE REGISTERS
MOV RH -(SP) :

MOV (SP) :

BIT 30?7500 14(SP) DIVIDE BY ZERO ?
BNE 2$ NO

INC pIvce CTR DENOM=0

BIS 100000, SFPS :YES, SET ERROR BIT
MOV 84 SFEC’ 'SET ' SFEC

MOV EXPFER, SFEA 'SET $FER

JMP 9§ : DONE

CLR RO :

CLR Rl ;

CLR Pe ;

CLR R3 ;

CLR -(SP)

ASL 26(5P) :SHIFT NUMERATOR
ROL (SP) : NUMERRTOR SIGN
CLR -1(SP)

BISB  31(SP),(SP) : NUMERATOR EXP

BNE 6§ *NUMERATOR IS ZERO?
INC 0IvCl :CTR: NUMER=0

P 1$ vss DONE

BISB  30(SP),RO

SWAB RO LEFT JUSTIFY NUMERATOR FRACTION
SEC ' INSERT NORMAL BIT
ROR RO :

BISB  33(SP),RO :

BISB  32(SP),R! :

SWAB Rl ;

BISB  35(SP),RI ;

BISB  34(SP) R2 ;

SWAB  R2 ;

BISB g?tsp),na ;

BISB 6(5P) ! R3 ;

SWARB  R3

ASL 20(SP) 'SHIFT DENOMINATOR
ADC 2(SP) RESULT SIGN

CLR RY

BISB  21(SP),R4 DIVISOR EXPONENT
SuB RY, (SP) :SUBTRACT EXPONENTS

ELC
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DQFPOA

vl
496
4970

3478
4973

H%?H
4975
4976
4977
4978
4979
4380
438
4382

S
S R EAN A

BEEE885588
DO NV £ W=

RES

N
o
n
W

P11

09-FEB-77

i

HEER

TR

35

8
oy

——
=3

oo

e R

10:32

i
i

000026
30
032

000034
000020

000022
000024

000026

000011
027534
000030

000020
027534
00003e

000020
027534
000034

000020
027534

000200

33:

4§:

09-FEB-77
SWAB  20(SP)
SEC

ROR (SP)
MOV ( P‘,Sg
MOV (3p)!
noga aggspi,ag
ggvg 7( P):SH
MOVE  2b(SP) 27
CLRB  26(SP)
CLR 30(5P)
CLR 32(5P)
CLR 34(5P)
CNP RO, 20(SP)
BHI 3%

BLO 4§

CHP R1,22(SP)
BHI 38
BLO 48
CMP R2,24(SP)
BHI K[
BLO 48
CMP R3,26(5P)
BHI k] 3
8NE 4§

INC (SP)
CLR RY
BR G§
ROR RO
ROR RI
ROR R2
ROR Rg

INC (5P)
MOV 3. RS
ISR PC, 308
MOVB R4, 30(SP)
78T RS
BNE 108
MOV 816. RS
JSR PC, 308
MOV RY,32(SP)
TST RS
BNE 108
MOV #16. RS
JSR pC, bs
MOV RY. 34(SP)
TST RS
BNE 108
MOV 816. RS
ISR PC, 3bs
B8R 13
CLR RY
MOV (SP)+ RS
ADD 200, RS
BGT

F10

-
.
’
.
’
.
'
.
’
.
!
.
’
.
'
.

’
L]
]
’
’
’
’
’
»
’
.
’
¥
.
’
’
.
’
]
’
»
’
.
’
L d
4
L4
’

Wa ws wmrwmewe ws W W . B8

)
'
L]
’
)

10:34 PAGE 124

LEFT JUSTIFY DENOM
INSERT NORMAL BIT

CLERR QUOTIENT

COMPARE HIGH NUM + DENCM
JUMP IF DENOM LOW

JUMP IF DENOM HI

COMPARE LOW ORDER PARTS

BUMP EXP

HALVE DENOM (C=0)
TO INSURE N<D

COMPENSATE EXP
FIRST NINE QUOTIENT BITS

SAVE ALL HIGH ORDER QG FRACTION
DONE?

YES - REST OF NUMBER IS O
16 MORE BITS

CLEAR LOWEST ORDER GQUOTIENT
PUSH UP EXPONENT

INSERT BIRS

BR IF NO UNDERFLOW
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DOFPDR.P11  09-FEB-77 10:32 FLGATING POINT SOF TWARE ROUTINES
5024 027150 005237 002576 INC DIVCS :CTR: UNDERFLOW
2852 85;123 737 002000 002400 Eé’ aggzoou §FPS  UNDERFLOW - ]S IT ENABLED °
1516 Q *NO, MAKE ZERO RESULT
027{6“ ;37 e 400 é?g nxoo $FPS §E$ ERHSQERF#O“ ENABLED
EBS% 85;1;2 8?573; 6883?% o402 MOV 2926 'SET $FEC
5030 027204 013737 002376 002404 MOV Exptsn SFER ‘SET SFEA
S03] 027212 000427 BR 11$ : CONTINUE
8032 027214 022705 000377 7s: CMP n377,ns : CHECK FOR OVERFLOW
5033 027220 (002024 BGE 118 'BR_IF NO OVERFLOMW
SO 027222 052737 000002 002400 BIS 802, $FPS 'SET V BIT ON OVERFLOW
5036 027230 00S237 002572 INC DIVE3 ‘CTR: OVERFLOW
5036 027234 032737 001000 002400 BIT #001000,$FPS  :OVERFLOMW ENQBLED ”
5037 027242 001466 BEQ 158 'NO, Z2ERO RESULT
6038 027244 005237 002574 INC DIvVCY ' CTR: ovsanou ENRBLED
5039 (027250 0?2737 100008 gggzgg 363 IlOOOOOtsFPS gg; Egggﬂ BIT
éowi 8%3%23 315333 002376 002404 MOV Exptsn SFER 'SET SFEA
S042 027272 110566 000027 118: MOVB  RS,27(5P) :PUT EXPIN RESULT
S043 gg;gas 006026 ROR (SP)+ : INSERT SIGN
SO44 006066 000024 ROR 24(SP) ;
SO45 027304 006066 000026 ROR 26(SP) :
SO46 0273!0 006066 000030 ROR 30(SP) :
So47 027314 006 M ROR RY :
5048 027316 00S-0M RDC RY s ROUND
6049 (027320 005566 000030 ADC 30(SP) :
2 B e % mE
202s Der3N OiMee 0oodsa Aoy Y 3olsp)  INSERT LOW ORDER FRACTION
S0S3 027340 103401 BCS 168 oveanou ON ROUND ?
GOSY 027342 102037 BVC 9
6055 (027344 052737 000002 002400 16§: BIS 202, $FPS vss - SET V BIT
5056 027352 005237 002572 INC DIVE3 'CTR: OVERFLOW
8067 027356 032737 001000 002400 BIT 001000, SFPS : OVERFLOW ENABLED ?
S0S8 (27364 001416 BEQ 19§ 'NO, ZERO RESULT
5059 (027366 005237 002574 {3 DIVCY :CTR: OVERFLOW, ENABLED
5060 027372 052737 100000 002400 BIS 100000, SFPS 'SET ERROR BIT
S061 027400 012737 000010 002402 MOV 810, SFEC 'SET SFEC
S062 027406 013737 002376 002404 MOV EXPPER, SFEA 'SET SFEA
5063 027414 000412 BR CH : CONTINUE
c064 (027416 005726 18: TST (SP)+ 'FLUSH EXP
5065 027420 005726 1ss: TST (SP)+ :FLUSH SIGN
gggg 027422 005066 uooog: 193: Etﬁ S:gg;; :CLEAR RESULT
S068 ém% %%& 000030 CLR 30(SP) E
S069 027436 00S066 000032 CLR 32(SP) :
c070 027442 032766 07760 000024 9S: BIT s077soo 24(SP) iSET Z BIT IF EXPONENT ZERO
6071 (274s0 001003 BNE 178 ;
5072 027452 (052737 000004 002400 BIS 804, SFPS ;
8073 027460 005766 000024 17%: 157 24(5P) 'SET N BIT IF RESULT NEGRTIVE
5074 (027464 100003 BPL 188 ;
£075 027466 062737 000010 002400 BIS $10, SFPS ;
5076 027474 012605 188: MOV (SPJ+ RS ;
€077 027476 012604 MOV (SP)+. RY ;
€078 027500 012603 MOV (SP)+.R3 'RESTORE REGISTERS

6079 027502 012602 MOV (SP)+.R2 ;
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DGFPOR.PI1  09-FEB-77 10: FLORTING POINT SOFTWARE ROUTINES
5080 027504 012601 :ov Esg;+.sé ;
Vv + :
§88§ 85§§18 8&5982 000010 ngo .8. SP 'FLUSH FIRST ARG
6083 027814 105737 002400 7STB SFPS :F OR D MODE
5084 027520 J0040M BMI 138§ ‘P noBE
5085 oegggg 12666 000002 MOV (SP)+,2(SP) 'F MODE - CONVERT
5086 12666 000002 MOV (5P)+ 2(5P) :
5087 027532 000134 138: JMP 3(RY)+ : RETURN
ééae 027534 006304 308: ASL RY :SHIFT QUOTIENT
5090 027536 006303 ASL R3 :
5091 027540 006102 ROL R ;
5032 027542 006101 ROL RI ;
5093 (027544 006100 ROL RO ;
G094 027546 103420 BCS 318 ' GUARRANTEED TO GO
5095 026600 000022 CMP 22(SP),RO ' COMPARE HIGH DIVISOR AND DIVIDEND
609% 027554 101034 BHI 328 :DIVISOR BIGGER
5097 027556 103414 BLO 318 ; ,
5098 026601 000024 CMP 24(SP),R1 : CHECK LOW ORDERS
5099 (027564 101030 BH] 328 ;
5100 027566 103410 BLO 318 :
£101 027570 026602 000026 CHP 26(SP),R2 :
5102 027574 101024 BHI 328 ;
€103 027576 103404 BLO 318 :
SION 027600 026603 000030 CMP 30(SP),R3 :
5105 Ce760N 101020 BHI 328 :
S106 627606 001422 BEQ 338 * NUMER=DENOM
5107 027610 166603 000030 318: Sug 30(SP),R3 : N=N-D
c108 027614 00SE0R S8C R2 ;
5109 027616 005601 SBC RI :
S110 027620 005600 SBC RO ;
6111 027622 166602 000026 SuB 26(5P),R2 :
6112 027626 00S&01] SBC Rl ;
S113 027630 00S600 SBC RO :
S114 027632 166601 000024 Sug 24(SP),R1 :
5115 027636 00S&600 S8C RO ;
€116 027640 166600 000022 SuB 22(SP),RO :
5117 027644 005204 ING RY : INSERT QUOTIENT BIT
€118 027646 005305 32%: DEC RS : COUNT LOOP
€119 027650 003331 BGT 308 :
€120 027652 000207 RTS PC ' RETURN
S121 027654 00S20M 338: INC RY : INSERT LRST 1 BIT IN QUOTIENT
6122 027656 000401 BR 34§ ; )
€123 027660 006304 35§ ASL RY 'FINISH OUT QUOTIENT WITH ZEROS
S124 027662 00S305 348 DEC RS :
6125 D27?664 003375 BGT 35§ :
S126 027666 005205 INC RS 'FLAG NO MJRE NUMER
€127 027670 000207 RTS PC ' RETURN
5128 . #END OF DIV
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027672
G27674
027700

027710
027716
027724

027734
027740

000014
go0gie

/MUL/DIV RANDOM EXER MACYLl] 27(1006)
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FLORTING POINT SOFTWARE ROUTINES

.lﬁ****‘**

e @moewes @0 o Wewe wme we

CLR
MOV
MOV
MOV
MOV
MOV
CLR
CLR
CLR
RTS

lCONVERT TOSDE OPERANDS ON STACK FROM F MOCE

TOOM

THIS R Tésﬁ TQKE§ITHE TOP_TWO 2-WORD (SINGLE

PRECISION) FLORTING POINT NUMBERS ON_THE
STACK AND CONVERTS THEM BOTH YO 4-WORC
(DOUBLE PRECISION) FORMA™ BY RPPENDING

TWO WORDS OF 2EROS AS THE LOW ORDER BIT
EXTENSION.
-(SP) . CLEAR WORD 3 OF A
6(SP), - (SP) 'MOVE WORD 2 OF A
B(5P) | -(5P) :MOVE WORD I OF A
6(SP)’ -(5P) ' MOVE RETURN ADDR TO TOP
20(SP}, 14(SP)  iMOVE WORD 2 OF B
16(SP) . 12(5P)  :MOVE WORD 1 OF B
20(SP) ;CLEAR WORD 4 OF 8
16(5P) *CLEAR WORD 3 OF a
ég<5p) *CLEAR WORD 4 OF A
!
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DOFPDAR.PLI

oot uicnidicn gndtygnonuivnaidn cnuonun Y dn on i canandnon oo oniininniniiunirwnun
BEIRREENLEBBIRREOR B ISIAR TN NS BB LERELRZE B IR AT S

HeERos

030030

Chsakis bR e soas

09-FEB-77 10:3¢2

040000

000004
030000
177060
000004

000004

000400
001112
001104
001122
001000
001114

00! .0M
001166

004000
001210

001106
001166

000001

888%
Pt Pet Poms
[y Y
cRRke

151176

C00004

151130
001102

001104
151072
001110

151040

001106

001106
001166

001206

09-FEB-77

J10

10:34 PRSE 128

SCOPE HANDLER ROUTINE

.SBTTL SCOPE HANDLER ROUTINE
CERRREFREEEERRERHRERBRE R AR R AR ERR AR AR PR RN AR R AR R RRR BB NN RS

ivnrs ROUTINE CONTROLS THE

OOPING OF SUBTESTS.

IT WILL INCREMENT

' #AND LORD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY(15:0>)
*¥THE SWITCH OPTIONS Paovxoco BY THMIS ROUTINE GRE:
;!SH19=1 LOOP
+#SW]1=1 quxaxr T nrxous
; #SK0%=]
L ¥S08=1 LOOP on TEST IN “SLPTST®
: #CALL
¥ SCOPE + : SCOPE=]0T
Fgre
1§: BIT 88IT14, ISWR ;;LOOP_ON_PRESENT TEST?
BNE SOVER :YES IF SW14=l
s8888START OF coge FOR THE XOR ftiTERoacll
§xTSTR: BR NG ON THE “XOR™ TESTER CHANGE
"T”$§ * TRUCTION TO A “NOP” (NOP=240)
MOV J8ERRVEC,-(SP) ;:SA CONTENTS OF THE ERROR VECTOR
MOV 858 JERRVEC ,.SET FOR TIPEOUT
TST 147060 "Ré"§ OUT ON X
MOV (SP)+, dBERRVEC ;; oas THE ERROR VECTOR
BR $SvLAD TEST
c§: CMP (5P)+, (SP)+ CLERR THE S ncx AFTER A TIME OUT
MOV (5P)+. JWERRVEC ,,stronz THE ERROR VECTOR
BR 30 t ?P ON THE PRESENT TEST
65:; s8sa8END OF CODE FOR THE xOR' tESTERssuss
BIT 881708, 3SWR .-LOOP ON SPEC. TEST?
Eﬁ? §LPTST STSTNN ::gﬁ *HENSIGHY TEST?
BEQ SOVEP IF YES
2s: TST SERFLG ,,Hn AN ERROR OCCURRED?
BEQ 38 1BR IF NO
CMP SERMAX, SERFLG ,,nnx ERRORS FOR THIS TEST OCCURRED?
BH] 3 t1BR IF NO
BIT 881709, ISKR ,,LOOP ON ERROR?
BEQ 4§ :BR If NO
78 ESV gbsgnn $LPADR ;;SET LOOP ARDDRESS TO LAST SCOPE
Ty CLR SERFLG .- 2ERO THE ERROR FLAG
CLR $TIMES }ICLEAR THE NUMBER OF ITERATIONS TO MAKE
BR 1$ 'ESCAPE TO THE NEXT TEST
3s: BIT $8IT11,3SKR ,,INHIBIT ITERATIONS?
BNE 13 'BR IF YES
76T $PASS ,,IF FIRST PASS OF PROGRAM
BEQ 18 INHIBIT ITERATIONS
INC SICNT : L INCREMENT ITERATION COUNT
CHP STIMES, SICNT i CHECK THE NUMBER OF ITERATIONS MADE
BGE SOVER BR IF MORE ITERATION REQUIRED
18: MOV 81,SICNT ,,REIN TIALIZE TH§ ITERATION COUHTER
MOV SMKCNT, STIMES ;S uungt ennrlons T0 D
§SVLAD: INC STSTNM' ,,counr TEST NUMBE
MOV STSTNM, STESTN :SET TEST NUMBER IN APT MAILBOX
MOV (SP), SLPADR . 1GAVE SCOPE LOOP ADORESS
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09-FEB-77 10:32
030164 011637 001114 MOV
170 7 70 ChR
1M Ul 1 00llee MOV
030202 013777 001102 150740 SOVER: MOV
013716 001110

DQFPDR.PLI

e

Sei0 030210 MOV
Se1l 030214 000002 RTI
S22 030216 000400 $MXCNT: 400

SCOPE HANDLER ROUTINE

(SP) , SLPERR . :SAVE ERROR LOOP RDDRESS
sesgéps ;;SLEQR T“S“ESCQPE FROM ERROR ADDRESS
8! SERMAX 'ONLY ALLOW ONE(I) ERROR ON NEXT TEST

$TSTNM, SDISPLAY ;:DISPLAY TEST NUMBER
$SLPADR, (SP) ! FUDGE RETURN ADDRESS

s FIXES PS

!IMAX. NUMBER OF ITERATIONS
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%3 .SBTTL ERROR HANDLER ROUTINE
821§ - SEREERRRENEREE R R RN R AR ERER RN EAREERREREE R R R RN RN EER RS
8216 '§THIS ROUTINE WILL INCREMENT THE ERROR FLAG ANO THE ERROR COUNT,
6217 ' #SAVE THE ERROR ITEM NUMBER AND THE RDDRESS OF THE ERROR CALL
5218 ' 3AND GO TO STYPERR ON ERROR
5219 ' #THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
5220 : #SW15=] HALT ON ERROR
5221 s #GW]3=] INHIBIT ERROR TYPEOUTS
5222 : 45K 10=1 BELL ON ERROR
8223 : #5W09=] LOOP ON ERROR
Seu ; #CALL
gaag L ERROR N . ERROR=EMT AND NzERROR ITEM NUMBER
5227 (030220 SERROR:
€228 (030220 010037 002602 MOV RO, EREGO . DISPLAY RO
29 030224 010137 00260M MOV Rl EREG! ; Rl
5230 (030230 010237 002606 MOV R2.ERE : R2
5231 0302M 010337 002610 MOV R3EREG3 : R3
5232 (030240 010N37 002612 MOV R4 EREGY ; RY
5233 0302 010537 0026'N MOV RS, EREGS ; RS
2N 030250 010637 002616 MOV R6, EREGH . GET R&6(SP) BEFORE TRAP
623% (30254 062737 000004 002616 RDD 84 EREGH :
623% 030262 011637 002620 MOV (SP),EREG? . PC -) ERROR CALL INSTR
€237 030266 005237 001104 7$: INC SERFLG ::GET THE ERROR FLAG
5238 030272 001775 BEQ 7 ::DON'T LET THE FLAG GO TO ZERO
8239 030274 013777 001102 150646 MOV $TSTNM, 3DISPLAY ;:DISPLAY TEST NUMBER
5S40 (030302 032777 002000 150636 BIT 881710 3SWR S 1BELL ON ERROR?
G4l 030310 001402 BEQ 1§ 1IN0 - SKIP
cov2 (030312 104401 001172 TYPE $BELL ' IRING BELL
5243 030316 005237 001116 18: 'NC $ERTTL : :COUNT THE NUMBER OF ERRORS
Goy4 030322 (11637 001124 MOV (SP) , SERRPC : 1GET ADDRESS OF ERROR INSTRUCTION
6245 (030326 162737 000002 001124 SUg 82, SERRPC
So46 0303M 117737 150664 001120 MOVB  2SERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
5247 030342 032777 150576 BIT 88IT13, &SWR ::SKIP TYPEOUY IF SET
S248 (030350 001004 BNE 208 : 1SKIP TYPEOUTS
NS (030352 004737 030462 JSR PC . STYPERR 2130 TO USER ERROR ROUTINE
2S00 03036 10N401 001177 TYPE L SLRLF
5251 030362 208:
6262 (03032 122737 000001 001222 CMPB  SAPTENV,SENV  ;:RUNNING IN APT MOOE
6253 030370 001007 BNE 28 } 'NO,SKIP APT ERROR REPQORT
6254 (030372 113737 001120 030404 MOVB  SITEMB,21% : :GEY ITEM NUMBER RS ERROR NUMBER
6265 (30400 00N737 031222 JSR PC, SATYY : 'REPORT FATAL ERROR TO APT
5256 03040 000 21§: .BYTE O
£267 (030405 000 .BYTE O
€258 (30406 000777 228 BR 22% : :APT ERROR LOOP
6269 (30410 005777 150532 2s: ST JSWR : 'HALT ON ERROR
6260 (30414 100001 BPL 38 : 'SKIP IF CONTINUE
€261 (030416 000000 HAL T ‘ 'HALT ON ERROR!
262 (30420 032777 001000 150520 3$: BIT 8BIT09, ISR :1LOOP ON ERROR SWITCH SET”
5263 Q30426 001402 BEG 4§ ;3 BR IF NO
6264 (030430 013716 001114 MOV SLPERR, (SP) : 'FUDGE RETURN FOR LOOPING
6265 (0304M 005737 001170 4s: ST §ESCAPE . \CHECK FOR AN ESCRPE RDDRESS
6266 030M40 001402 BEQ c§ S1BR IF NONE
Se67 (030M42 013716 001170 MOV $ESCAPE, (SP) ! 'FUDGE RETURN ADDRESS FOR ESCAPE

5268 (030446 Ss:
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OQFPDR.PLI 09-FEB-77 10:32 ERROR HANDLER ROUTINE
5269 030446 022737 022160 000042 CHe 8SENDRD, 342 ; ;ACT-11 AUTO-RCCEPT?
5270 030454 001001 BNE 6$ ; ;BRANCH IF NO
5271 030456 000000 HALT s s YES
S272 030460 bS:

8273 030460 000002 buS: RTI ; RETURN
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DQFPDR.PL]

SRRR bR R

BEBLEEEaY

Rk

RRRERS

0—8(:»-&—
g}.
SR

25
§§§

001120

gol124

001177
030702
030566

Co1177
000074

RROR HANOLER ROUTINE

(RS RN R R AR RN R AR R R RN R AR RN AR AR RREARRRES

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE (MOOIFIED SYSMAC)

; #THIS ROUTINE USES THE "ITEM CONTROL BYTE® (?&mw) TO DEYERHII"E WHICH
; #ERROR IS TO REPORTED. IT TF(N YRINS RROR TABLE®,
' #(SERRTB) THE ERROR fiSSﬂ(I DATA AND DATA Wll.ES TO PRINT.

" FORMAT: PTR 10 astxz ERROR MESSAGE, 0 IF NONE
T ue. PTR T0 RSCIZ DATA HEADER, 0 IF NONE
L M3 PTR TO DATA an S ADOR (IST, O IF NOME
- N4-W9: PTR TO OPERAND VALUES ADDR LisT, 0 IF NonE
R Wl0: RLMAYS O
;I'
e DATA anucs LIST FORMAT:
% ARTABLE LENGTH LIST OF POINTERS TO
L8 uonos T0 PRINT RS 6 OCTAL DIGITS. LIST
4 MUST BE TERMINATED BY A ZERO )
;i
b OPERAND an S LIST FORMAT:
" FIRS 1S ADDRESS OF RSCIZ MESSRGE TG
& PRINT AT START OF LINE; REST OF LIST IS
Ly IN SAME FORMAT AS DATR' VALUES LAST
STYPERR:

TYPE .START WITH MESSAGE PREFIX, HOT OR WARM
HOTWRM: .WORD 3 RLF prn 78 “HOT* OR “WARM"

MOV ,=(SP)

MOV RL -(5P) savs Rl

CLR RO’ chxup ITEM INDEX

8ISB  J#SITEMB,RO

BNE 18 xr ITEM NUMBER FROM ERROR O,

;" JUST TYPE PC OF ERROR

MOV $ERRPC, - (SP) 'GEY ERROR PC FOR TYPEOUT

TYPOC ' TYPE OCTAL, ALL DIGITS

BR 7% TEXIT
18: DEC RO 'ADJUST ERROR & FOR TABLE INDEX

ASL RO . OF 20. BYTES/ENTRY

ASL RO :

MOV RO,RI :

ASL RO N

ASL RO .

ADD RI,RO o

ADD 8$ERRTB. RO ' FORM TRBLE PTR

MOV (RO)+, 2% :PICKUP "ERROR MESSAGE™ PTR

BEQ 3s :SKIP TYPEQUT IF NULL

TYPE : TYPE “ERROR MESSAGE"
2§: JMORD O ' *ERROR MESSRGE™ PTR HERE

TYPE sanr 'CR 8 LF
3s: TYPE ,"ves RR PC" HEADER

MOV lR0)+ 4§ : PICKUP ~onr HERDER™ PTR

BEQ 5§ :SKIP TYPEOUT IF NULL

TYPE : TYPE "DATA HEADER™
4§: JMORD O :*DATA HEADER" PTR HERE
1Y TYPE SCRLF ‘CR 8 LF

MOV 438, - (SP) . (§TESTN)




FPU RDO/SUB/MX /DIV RRNDOH EXER MRCYL1 27(1006)

DQFPDR.PLI
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104402
04401
17749

#3

5%
=R

=8
£z

o

§§§ee§§§§§§
RRBERLEtE

§

10:32
700
0064
030700

030700
001177

030662

Q21440
050040

Bll

09-FEB-77 10:34_ PAGE

133
ERROR MESSAGE TYPEOUT ROUTINE (HODIFIED SYSMAC)

S ¥

148

7%:

128:
138:
15§:

8s:
qs:

108:
118:

TYPOC :OCTAL W/ LERDING ZEROS
TYPE 108 (HT)

MOV 998, - (SP) (SERRPC)

TYPOC OCTRL W/ LERDING ZEROS
TYPE 108 LN

MOV tRO)+ Rl :PICKUP “DATA TRBLE" PTR
BEQ PEXIT IF NULL

MOV a(R1)+ -(SP) 'SAVE ... FOR TYPEQUT
TYPOC :TYPE OCTRL, ALL ,DIGITS
163 (R1) ' ANOTHER nuhesn

BEQ 78 ‘N0 - EXIT7

TYPE 108 : TAB BETWEEN ELEMENTS
BR 33 :LOOP ON DATA TABLE VECTOR
TYPE SCRLF ,END THE LINE

MOV {RO)+,RI ;GET OPERAND LIST PTR
BEQ 15§ ‘ALL DONE

MOV (R1)+,128 : OPERAND TITLE

BEQ 13§ sxxp IF ZERO

TYPE TYPe 17

JMORD O rnon HERE

BR 148 : GO rxnxsu DATA LIST
MOV (SP)+ Rl 'RESTORE R

MOV (SP)+.RO ' RESTORE no

RTS PC : RETURN

_WORD  STESTN :

.MORD  SERRPC :

JRSCIZ  <ID> JHD

.RSCIZ "TEST & ERR PC

.EVEN
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001165

000CG!
000100

030772
g3ieie

000040

000002
000011
000200

031200

031134
001164

00ll62
000001

031134
031200

001222
001223

001223
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09-FEB-77

TYPE ROUTINE
.SBTTL TYPE ROUTINE

;-llll!!lllllflll!ll!!!IIllllllllillllilililIlllllllllllllllllll!
kROUTINE TO TYPE ASCI2 MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.
;#THE ROUTINE WILL INSERT R

;#NQTE] :
;lNOTEE:
; ¥NOTE3:
B

: #CAL
; #1)

4
; #0R

61$:
62s:

2s:
60$:
38:
4§:

cs:
6S:

79:

TYPE

TYPE
MESARDR

Cll

10:34 PRAGE |34

SNULL CONTRINS

OF NULL CHARACTERS AFTER A LINE FEED.

R
HE CHARACTER TO BE USED RS THE FILLER CHARACTER.

SFILLS CONTRINS THE NUMBER OF FILLER CHRRACTERS REQUIRED.
$SFILLC CONTRINS THE CHRRARCTER TO FILL RFTER.

L:
USING R TRARP INSTRUCTION

, MESADR

STPFLG
18

38

RO, -(SP,
32!sP), RO
SAPTENY, SENV

62%
8APTSPOOL , SENVM

52$
RO, 618
PC.$ATY3

0
$RPTCSUP, SENVM

608
(RO)+,-(SP)
4$

(SP)+
(SP)+ RO
82, (SP)
8HT, (SP)
8%

$CRLF, (SP)
Y 3

(SP)+

SCHRRCNT

28
PC,STYPEC
srilLc, (spy+

2%
$NULL , - (SP)

1(SP)
6$

PC, STYPEC
SCHARCNT

; ;MESRDR IS FIRST ADORESS OF AN RSCIZ STRING

;IS THERE A TERMINAL?

::BR IF YES

' 'HALT HERE IF NO TERMINAL

s s LERVE

: ;SAVE RO

: 'GET ADORESS OF ASCIZ STRING

< *RUNNING IN RPT MOOE

: 'NO, GO CHECK FOR APT CONSOLE

1 16POOL MESSAGE TO APT

' 'NO, GO CHECK FOR CONSOLE

: :SEYUP MESSAGE RDDRESS FOR APT

: 1SPOOL MESSAGE TO APT

: {MESSAGE ADDORESS

: APT CONSOLE SUPPRESSED

:YES, SKIP TYPE OUT

: 'PUSH CHARACTER TO BE TYPED ONTC STACK
::BR IF IT ISN'T THE TERMINATOR

:*1F TERMINATOR POP IT OFF THE STACK
: sRESTORE RO

: s ROJUST RETURN PC

; s RETURN
; ;BRANCH IF (HD
: s BRANCH IF NOT <CRLF>

: ;POP_ (CR><LF> EQUIV
;; TYPE R CR RND LF

: s CLERR CHRRACTER COUNT

:sGET NEXT CHRRACTER

G0 TYPE THIS CHARACTER

IS IT TIME FOR FILLER CHARS.?
i IF NO GO GET NEXT CHAR.

;3 GET 8 OF FILLER CHARS. NEEDED
: sAND THE NULL CHAR.

; ;D0ES A NULL NEED TO BE TYPED?
::RR IF NO--GO POP THE NULL OFF OF STRCK
::G0 TYPE R NULL

::D0 NOT COUNT AS A COUNT
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S4l1?7 031106 000770
5418

5:19

g“%? 031110 112716
swag 03{{19 00”;3?
L8 BiHS W
5425 03{{30 005726
a8 BiUE B
Su28 031140 1003;;
a9 Bid 1
S431 031iS6 001003
S43e 031160 105037
S433 031164 000406
SH 031166 122766
5435 83117“ 0014
5436 1176 1082
S437 031200 000000
S438 031202 000207

000040
Q31134
000007 (031200

150016

2000:E  dafiade

031200
000012 000002

TYPE ROUTINE
BR

;HORIZONTAL TR8

gs: MOVB
g%: JSR
178
NE
TST

i
%
i
BNE
CLRB

1S: CMPB

$TYPEC:

SCHARCNT : . WORD

STYPEX: RTS

09-FEB-77

D11

10:34 PAGE

4 3
PROCESSOR

8’ (SP)
PC,$TYPEC
3; §CHARCNT

2( P)[ggTPB

SCHQRCNT
STYPEX
LF.2(SP)
STYPEX
(PC)+
0
PC

135

: ; LOOP

. REPLACE TRB WITH SPACE
'17YPE A SPACE
,,?Rnncnogr NOT AT

,,POP SPACE OFF STACK
T_NEXT CHARACTER
;WRIT UNTIL PRINTER IS RERDY

s HAR T TYPED INT
,,&S“EHSWES R CARRIRGE R
! 'BRANCH I
,,EE?;-CLERR cunnncren COUNT
..53 CHﬂRﬂCTER A LINE FEED?
1 BRANCH I

: COUNT THE CERRACTER
: 'CHARACTER COUNT STORAGE

DFTR REG.
RETURN?
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5440
244 ]
5442
Sw43 031204 112737 000COI
G444 031212 112737 0000O!
S44Ss 031220
By 1852 112737 00000I
Sw? 031536
5448 031230 0100%
2iad BHER 1B i
S451 Q3140 001uE0 o
2425 B3isdE 4gTReT O0°
S4 (312 132737 000100
4% 03163 0 k& o000y
5457 Q3lete Dhovee 000002
2128 B BBAE
S460 031302 010037 001216
G461 031306 105720
Swee 031310 001376
5463 031312 163700 001216
dd Bl & 001220
S466 (31324 012737 000D
2in BEE Y oouoos
5469 03142 D62766 000002
5470 031350 013746 177776
8471 031364 004737 030722
472 031360 000000
2473 031362
S474 031362 106737 031450
475 031366 001416
476 031370 005737 001222
5477 031374 001413
8478 03137 005737 001202
8479 (031402 001375
i B 0 o
24 D3laes BEo OO0
5483 031424 105037 031450
Sugd 031430 105037 031447
G485 Q314X 108037 031446
S486 031440 012601
247 031442 013600
488 031444 000207
5489 031446 000
c4ad 031447 000
249] 031460 000
ME 031462
£433 000200
E4ay 000001
£435 000100

MACY]1l 27(1006)

031450
031446

031450

00l22e
001223

000004

001202

031360
000004

001204
000004

Ell

09-FEB-77 10:34_  PAGE
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136

.SBTTL APT COMMUNICATIONS ROUTINE

R 1112222121222 2222222222232 32232233 d222 222222

$ATYL: MOVB  ®l,SFFLG
SATY3: MOVB 8l SMFLG
BR satyc
SATYY: MOVB  8l,SFFLG
$ATYC:
v R -(2p)
v -
TgTB SMFLG
BEQ c§
CMPB  SAPTENV, SENV
BNE 3
BITB  sAPTSPOOL, SENVM
BEQ 3
MOV 34(SP) RO
RDD 82 4(SP)
is: 757 $MSGTYPE
BNE 1§
MOV RO, SMSGRD
28: ST (RO)+
BNE 2
SUB $MSGAD, RO
ASR RO
MOV RO, SMSGLGT
MOV #4, SMSGTYPE
BR G$
38: MOV 4(SP) 48
ADD 82, 4(5P)
MOV 177776, - (SP)
JSR PC,STYPE
gg: JWORD O
103: TSTB  SFFLG
BEQ 128
15T SENV
BEQ 12§
118: 15T SMSGTYPE
BNE 118
MOY a4(SP), SFATAL
ADD 82, 4(SP)
INC §MSGTYPE
129: CLRB $FFLG
CLRB  S$LFLG
CLRB  SMFLG
MOV (SP)+,Rl
MOV (5P)+ R0
RTS PC
§MFLG: .BYTE O
§LFLG: .BYTE O
$FFLG: .BYTE O
"EVEN
APTSIZE=200
APTENV=001

APTSPOOL=100

::TO REPORT FATAL ERROR
+:TO TYPE R MESSAGE

;; TO ONLY REPORT FATAL ERROR

; ;PUSH RO ON STACK
:;PUSH R1 ON STRCK
: sSHOULD TYPE R MESSAGE?
:;IF NOT: BR
:  OPERATING R RPT?
;;IF NOT: B
. SHOULD SPOOL MESSAGES?
.+ IF _NOT: BR
:GET MESSAGE RODR.
- - BUMP RETURN RDDR.

§§?§En5§:60351¥’ LRST XMISSION?

;;PUT ADDR IN MAILBOX
s FIND END OF MESSAGE

:+SUB START SSAGE

;;GE? AR aE LNETR Ih WORDS
;;PUT LENGTH IN MAILBOX
*'TELL APT TO TAKE MSG.

. :PUT MSG ADDR IN JSR LINKAGE
. -BUMP RETURN ADDRESS

. :PUSH 177776 ON STACK

: 1CALL TYPE MACRO

; ;SHOULD REPORT FATAL ERROR”
:;IF NOT: BR
; s RUNNING UNDER APT?
;:IF NOT: BR
s FINISHED LRST MESSAGE?
s+ IF NOT: WAIT
::GET ERROR 8
: - BUMP RETURN ADOR.
;;TELL APY TO TAKE ERROR
;;CLERR FATAL FLAG
: ;CLEAR LOG FLARG
; ; CLERR MESSAGE FLARG
: POP STACK INTO R]
: ;POP STACK INTO RO
; ;RETURN
; sMESSG. FLAG

;. LOG FLAG
s FATAL FLAG
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DOFPDR

5497
c498
5499
SS00
6501

g

&

4

2333

wn
—
n

:

:

B85S

o
P
8&—.—-5—-

8
SBERRAA2R

FRBINSRERERTEfSRRRRE
4

S88EEEEEEEEEERRERRERENEEBEEEERE

oo
——
o

000000
000001
031677
000002

000001
000006
00000S

031677
000006
031676

031675
000012

031676
177770

Gll
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BINARRY TO OCTAL (ASCII) AND TYPE
.SBTTL BINRRY TO OCTAL (ASCII} AND TYPE

s s HERREEE R R A R RS ERERE SRR RS R RS
:4THIS ROUTINE IS USED TO CHANGE R 16-BIT BINARY NUMEER TO A 6-DIGIT

;#OCTAL (ASCI]) NUMBER AND TYPE IT.
; #$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS 7O TYPE

; #CALL:

s MOV NUM, - (SP) : sNUMBER TO BE TYPED

3 TYPOS +;CALL FOR TYPEOUT

;¥ .BYTE N ::N=1 TO &6 FOR NUMBER OF DIGITS TO TYPE
;¥ .BYTE M :;M=1 OR O

s ;; 1=TYPE LERDING ZEROS

i ; ; 0=SUPPRESS LERDING ZEROS

"~

: #§TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PRRAMETERS RS THE LAST
; ¥STYPOS OR STYPOC

;'l'CRLL:
‘¥ MOV NUM, - (SP) . NUMBER TO BE TYPED
L¥ TYPON +:CALL FOR TYPEOUT
;'l
3*3;{f°°"'E"TER HERE FOR TYPEOQUT OF A 16 BIT NUMBER
;l :
3 MOV NUM, - (SP) : sNUMBER TO BE TYPED
¥ TYPOC :1CALL FOR TYPEOUT
STYPOS: MOV 3(SP),-(SP) .- PICKUP THE MOOE
MOVB 1(5P) SOFILL :2|_0RD 2ERO FILL SWITCH
MOVE (SP)+ SOMODE+1 :'NUMBER OF DIGITS TO TYPE
ADD 82, (SP) ' 1ADJUST RETURN RODRESS
BR STYPON
STYPOC: MOVB  #1,$OFILL . .SET THE ZERO FILL SWITCH
MOVE 86, SOMODE+! 1 18ET FOR SIX(B) DIGITS
STYPON: MOVE  #5, SOCNT +:GET THE ITERATION COUNT
MOV R3,-(SP) ; ; SAVE R3
MOV RY, -(SP) : s SAVE RY
MOV RS,-(SP) :  SAVE RS
ngga aghoo£+1,nq :1GET THE NUMBER OF DIGITS TO TYPE
ADD 86, RY . +SUBTRACT IT FOR MAX. ALLOWED
MOVB R4, SOMODE ' 1SAVE IT FOR USE
MOVB  SOrILL,RY . 1GET THE ZERQ FILL SWITCH
MOV 12(SP) . RS :+PICKUP THE INPUT NUMBER
CLR R3 :+CLEAR THE OUTPUT WORD
1§: ROL RS ; ;ROTATE MSB INTO "C"
BR 33 : GO DO MSB
28: ROL RS ‘. FORM THIS DIGIT
ROL RS
ROL RS
MOV RS,R3
3s: ROL R3 ..GET LSB OF THIS DIGIT
DECB  $OMODE ' TYPE THIS DIGIT?
BPL 78 :+BR IF NO
BIC 177770, R3 . +GET RID OF JUNK
BNE 4§ ' 1TEST FOR O
TST RY ' 'SUPPRESS THIS 07
BEQ cs . BR IF YES
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DQFPDA.P1I  09-FEB-77 10:32 BINARY TO OCTAL (RSCII) AND TYPE
5553 031614 005204 4s: INC RY : :DON’T SUPPRESS ANYMORE 0’S
c584 031616 052703 000060 BIS 8'0,R3 ' 'MAKE THIS DIGIT RSCII
6555 (031622 052703 000040 c§: BIS s' 'R3 ,,nnxs ASCI1 IF NOT ALRERDY
6556 031626 110337 031672 MOVB  R3,B$ 'SAVE FOR TYPING
§§s7 03{532 10440; 8312;5 - TEEE ggNT L2160 TYPE THIS DIGIT
ssgg 831233 7 801 gs ::58 IF noat T0 DO
SS60 031644 002402 BLT 68 :BR IF DONE
So6l 03164 005204 INC RY ,,INSURE LAST DIGIT ISN'T A BLANK
6562 (031650 000744 BR 2% :GO DO THE LRST DIGIT
S563 031652 012605 b%: MOV (SP)+,RS . \RESTORE RS
S564 (031654 012604 MOV (SP)+.RY ' 'RESTORE RY
6868 (031656 012603 MOV (SP)+.R3 ,.RESTORE R3
5566 031660 016666 000052 000004 MOV 2(SP) 4(SP) 'GET THE STACK FOR RETURNING
5567 031666 012616 MOV (SP)+, (5P)
€568 031670 000002 RTI RETURN
5569 031672 000 8s: BYTE O : STORAGE FOR ASCII DIGIT
gS70 031673 000 BYTE O : TERMINATOR FOR TYPE ROUTINE
€571 031674 000 SOCNT: .BYTE 0 OCTAL DIGIT COUNTER
5872 031675 000 §OFILL: .BYTE O :2ERO FILL SWITCH
5573 031676 000000 SOMODE: .WORD O .,NUMBER OF DIGITS TO TYPE
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.SBTTL TRAP DECOOER
SRR R RN RN R AR RN E R R RRR R RS

AT SIS M IO TE LR YR 1 IS0 RISIRUET Gy

lOF THE DESIRED ROUTINE. THEN USING THE RDORESS OBTQINED IT WILL
;lGO TO THRT ROUTINE.

;83 818838 oooooz STRAP: 1OV B0sriho ::EET TRAP ADDRESS
005740 ST =(RO) 'BACKUP BY 2

111000 MOVB (RO),RO GET RIGHT BYTE OF TRAP

10
iﬁ 8?%888 031734 ﬁgb §9RPQD(R0),R0 ::?QBE;I9N §3R éNDEXING
720 000200 RTS RO 1:GO TO ROUTINE

SSM

8575

5576

G577

5579

5580

5581

5584

5%

588

5589

5530

gggé . THIS IS USE TO HANDLE THE “GETPRI” MACRO

5533 031722 011646 STRAP2: MOV (SP),-(SP) ;MOVE THE PC OOWN
5594 (031724 GlBE6E 0000C% 000002 MOV 4(sP},2(5P) ' MOVE THE PSW_DOMWN
55% 031732 000002 RTI : 'RESTORE THE PSW
5597 .SBTTL TRAP TRBLE

5598
5599
5600
5601
5602
5603
5608
5609
5610

: #THIS TRBLE CONTARINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
: 48Y THE "TRAP™ INSTRUCTION.

; ROUTINE

17 7 $TRPAD: . WOR $TRAP2
BioE B3 §I0PC  ICALSTYPE  TRAP+1(10440D) TTY TYPEQUT ROUTINE

i B R CERETEE  JEEISRND TUEE GCIA IR TR

031744 031512 STYPON ,,CRLL TYPON TRAP+Y4( 104404) TYPE OCTAL NUMBER (RS PER LRST CALL)
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POR.P11 09-FEB-77 10:32 POMER DOWN ANC UP ROUTINES
ggié .SBTTL POWER DOWN AND UP ROUTINES
5613 S 2 EEHRERERE R R R RN R AR R R R R RR AR RRRRRRRS
S614 : POWMER DOWN ROUTINE
S61S 031746 012737 032120 000024 $PWRON: MOV sSILLUP, 98PWRVEC ;:SET FOR FRST UP
8616 031754 012737 000340 000026 MOV 8340, I8PURVEC+2 ;:PRIO:?
S617 031762 01004 MOV RO, -{SP) : PUSH RO ON STACK
S618 031764 010146 MOV Rl,-(SP) t1PUSH R1 ON STACK
5619 031766 010246 MOV R2.-(SP) :1PUSH R2 ON STACK
5620 031770 010346 MOV R3,-(SP) s PUSH R3 ON STACK
6621 031772 D10446 MOV RY. -(5P) :1PUSH RY ON STACK
5622 031774 819;32 MOV RS ~(SP) ;;Pugn STACK
5623 031776 01 147144 MOV 35UR, - (SP) : 1 PUSH ON STACK
ce2M ggaooe 010637 032124 MOV SP, $5AVRE : :SAVE SP
6626 032006 012737 032020 000024 MOV 8SPWRUP, J8PWRVEC ;;SET UP VECTOR
€626 032014 000000 HALT
§627 032016 000776 BR -2 . s HANG UP
5629 S BRERHEE R R AR R R AR AR R LR AR RS
5630 POMER UP ROUTINE
032020 012737 032120 000024 &PWRUP: MOV 8SILLUP, 98PURVEC ;:SET FOR FAST DOWN
5632 032026 013706 032124 MOV $SAVRE, 5P 2 8ET SP
032032 00s037 032124 CLR §SAVRE : {WAIT LOOP FOR THE TTY
032036 005237 032124 18: INC $SAVRE ' WAIT FOR THE INC
032042 001375 BNE 18 ;. OF WORD
032084 011600 MOV (SP),RO :GET SAVED SWR OFF STACK
03204 076600 000226 MED 226 'RESTORE SWR CONTENTS
032052 012677 147070 MOV [SP)+, 3SKR .+ POP STACK INTO JSWR
032056 012605 MOV (SP)+ RS ' 1POP STACK INTO RS
032060 012604 MOV (SP)+.RY ' 1POP STACK INTO RY
032062 012603 MOV (SP)+ R3 i POP STACK INTO R3
03206eN 012602 MOV (SP)+.R2 : :POP STACK INTO R2
S643 032066 012601 MOV (SP)+ Rl : :POP STACK INTO RI
5644 032070 012600 MOV (SP)+ RO s :POP STACK INTO RO
5645 032072 012737 031746 000024 MOV #SPURDN, 98PWRVEC ; :SET UP THE POWER DOWN VECTOR
SoH46 835100 012737 000340 00U026 MOV 8340, JSPWRVEC+2 ; :PRIO:?
G647 106 104401 TYPE 'REPORT THE POMER FAILURE
5648 032110 032126 SPWRMG: .WORD  SPOWER . POWER FAIL MESSAGE POINTER
G649 (032112 012716 MOV (PC)+, (SP) : 'RESTART AT START
S650 032114 00273 SPWRAD: .WORD  START : 'RESTART RDDRESS
6651 032116 000002 RTI
S6S2 032120 000000 SILLUP: HALT .+ THE POWER UP SEQUENCE WAS STARTED
5653 (032122 000776 BR -2 }: BEFORE THE POWER DOWN WAS COMPLETE
6654 (032124 000000 $SAVRG: O : 1PUT THE SP HERE
S6SS 032126 O00SO01S 047520 042527 SPOMER: .ASCIZ  «<15)><12>"POWER"
gggg 032134 000122 CVEN
EY
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DGFPOR.P11

S658
5659
S660
i
5663
SbeM
Sb65S

Sbbb
Sbb?

Sbgq
Sb

5671
Sb7¢2
5673
5674
S67%
5676
5677
5678

PR B
2FEL8 KER

Lyt

i
l‘
o

ESas

09-FEB-77 10:32

22
gRa

%§= ggﬁ

R2RSP
ge

gr—:
RRR

o

0si117

? 222
ArgERas

/?UB/HUL/DIV RANOOM EXER MACYL! 27(1006)

RSCWRN:

EMA:

EMB:

EMC:

EMD:

EME:

EMF :

EMG:

EMM:

EMI:

K1l

09-FEB-?7 10:34 PRGE 142
ERROR MESSAGES, DRTA HERDERS, DATA VECTORS, OPERAND VECTORS, ETC

.SBTTL ERROR MESSAGES, DATA HERDERS, DATA VECTORS, OPERAND VECTORS, ETC

ASCHOT: ' RERTZ ot : &

.ASCIZ

"WARM: "

;ERROR MESSAGES HERE

.RSCIZ

.RSCIZ

.RSCI2Z

.RSCI12

.RSCI2Z

.RSCIZ

.RSCIZ

.ASCIZ

.RSCIZ

“F-MOOE EXERCISER - FPS ERROR"

“D-MODE EXERCISER - FPS ERROR™

“F-MODE EXERCISER - RESULT ERROR™

“D-MODE EXERCISER - RESULT ERROR™

"ADD(F/D) - RESULT ERROR"
“SUB(F/D) - RESULT ERROR"
“MUL(F-/D) - RESULT ERROR"
"DIV(F/D) - RESULT ERROR"

“UNEXPECTED FLORTING POINT TRAP, IGNCRED AND CONTINUING"®




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1]l 27(1006)
09-fFeB-77

OQF POR

P11

032556

033012

s

033224

051117
o42116

10:32

042105
14

?

P te — ()
[ S % [ ]
gl

RRRREZRRRRZZRERRE
RGREE Rk

RS

RAZE
SRRk

SARBEG

P s e
=R

BRTZ r2EPRR

2P2ERP? PIPRRPR 22
SRENBONE RCuBORG s
£ zmegm§§§2meg:§§§

040440
Q47117
047111

02b440
O42440

0a0
020106
020123
000122

0et440
O42440
000

020106
geQl23
000122
gee440
O42440

000
020104
020123
000122
026440
042440

000

0Slie2

EMJ:

EMK:

EML:

EMM:

EMN:

EMO:

EMP:

EMQ:

EMR:

EMS:

EMT:

EMU:

EMV:

EMU:

EMX:

09-FEB-?77

.RSCIZ

.RSCIZ

.RSCIZ

.RSCI2

.RSCIZ

.RSCI2Z

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.RSCIZ

“RDDF

*SUBF

“MULF

“DIVF

“ADOD

“SuBD

“MULD

“DIVD

"RDOF

“SUBF

“MULF

“DIVF

*AD0D

“SuBD

“MULD

L1l

10:34  PAGE 143
ERROR MESSAGES, DATA HERDERS, DRTA VECTORS, OPERAND VECTORS, ETC

FPS ERROR”

FPS ERROR"™

FPS ERROR"™

FPS ERROR"

FPS ERROR™

FPS ERROR"

FPS ERROR”

FPS ERROR"

FEC/FER ERROR"

FEC/FER ERROR"

FEC/FEA ERROR"

FEC/FER ERROR"

FEC/FER ERROR™

FEC/FER ERROR"

FEC/FEA ERROR”




Dt POm

5770
§771
577¢
$773

5775

3

AL R R RN R RN E R R R ER R AR

BEEEREREEE
DOV N EWN—O

s

REER

Pl

104
020055

042506
047522

o b i

o

:

5§§§§§

i
88

22
25

SRk
i

Qe

i

O40505
051520

agizgéz
ST
8?%8?

002362
002364

002420

00c410
000000
002372
002404

A

A

S
—
o

FPU RDC/SUB-MA DIV RANDOM EXER MRCY1l 27(1006)
09-FEB-77 10:32

DTA:
D1B:

DTD:
DTE:

DTF:

M1l

09-FEB-77 10:34 PARGE 14M
ERROR MESSAGES, DRTR HERDERS, DA1A VECTORS, OPERAND VECTORS, ETC

.RSCIZ

"DIVD - FEC/FER ERROR"

;DATA_HERDERS HERE

.RSCIZ
.RSCIZ

.AsCIZ

.ASCI2Z

“EXP'D RCV'D"
= ---EXPECTED--- --- RECEIVED---"

“O0LD PC OLD PS FPS FEC FER $FPS SFEC

“EXP'D-FEC-RCV'D EXP’D-FER-RCV’' D™

;DATA VECTORS HERE
EVEN

- WORD
. WORD
. WORD
. WORD

. WORD
. WORD

SFPS,FPS,0
SFEC,FEC,SFER,FEAR,D

ANG2, ANS2+2, ANS 1, ANS142, 0

ANS2, ANS2+2, ANG2 44, ANS2+6
ANS1,ANS1+2, ANS1+4, ANS1+6,0

FPPOPC, FPPOPS, FPS, FEC, FER, SFPS, SFEC, SFER, O

SFER™
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DQFPOR.PLI

S48
GEs
3

SRR AR LSS F S SEEREREEER

#E%

B
csnes  SPRTRR

5874

033

e

n

R

:

09-FEB-77 10:32

1

R
kR
5
3

gi
3

?9,
jiiiie

002516

Ktk i Be e
;

047514 0S2S16
0000!1

044510 0Seslb
00001 1

050117 035061
050117 035062
050117 035063
050117 035064
050117 035066

8 &
o

QO -
0O -
Lo |

0S-FEB-

N1l

77 10:34 PAGE |45

ERROR MESSAGES, DATR HEMDERS, DATA VECTORS, OPERAND VECTORS, ETC
; OPERAND VECTORS HERE
EVEN

LOD:
HID:
LOF:
HIF:

OP1F:

XLO:
XHI:

XO0P]:
xXoPe:
X0P3:
X0PY:
X0PG:
XOPS:

. HORD
. wORD
. WORD
. WORD

. WORD
WORD
 HORD
WORD
MORD
- WORD
11537 i
.ASCIZ

XLO, LONUM, LONUM+2  LONUM+H  LONUM+B, [
XHI, HINUM, HINUM+2, HINUM4  HINUM+6 , O
XLO, LONUM, LONUM+2, O

XH1, HINUM, HINUM+2, O
XOP1,0P1,0P1+2,0

XOP2,0P2,CP2+2,0

XOP3,0P3,0P3+2,0

XOPY , OPY4, OP4+2, 0

XOPS , OPS, OPS+2, 0

XOP6 , OP6, OP6+2, 0
XOP1,0P1,0P1+2,0P1+4,0P1+6,0
XOP2,0P2, 0P2+2, 0P2+4,0P2+6,0
XOP3,0P3,0P3+2,0P3+4,0P3+46,0

XOPY, OP4, OP4+2, 0PY+4, 0P4+46,0

XOPS , OPS , OPS+2, 0PS+4, OPS+6, 0

XOP6, 0P, OP6+2, 0P6+4, 0PB+6, O

TITLES
“LONUM:"<1D>

“HINUM:" <1 D>

“0Pl: "1
“0pP2: "1
“0P3:"¢11>
“OPY:"¢(1D>
“0PB: "¢l
“0PS:"<11>
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DQFPDR.P11 09-FEB-77 10:32 CROSS REFERENCE TRBLE -- USER SYMBOLS
RBASE = 000000 993
RCOM] = 000000 993
RCOW2 = 000000 993
RCPUOP= 000000 993 1008
RDDCO 002526 11978 1305 4030 4329
RDOC! 002530 11388 4030 437 3%
RDOC2 002532 11998 4030 4352#
RDOC3  002S3M 12008 4030 4375#
RDDCY 002536 1e0ls 4030 44108#
ADDCS 002540 1202¢ 4030 Y4798  4499#
RDOCE  002S42 1203¢ 4030 4yyges  4SOo#
RDDC7  0O2SYM 12048 4030 45138  4S58x
RDDCE8 002546 12058 4030 4559+
ADOW0 = 000000 993
RDOW1 = 000000 993
R0OM10= 000000 993
ALK 1 1= 000000 993
RDDW 12= 000000 993
RDOM13= 000000 993
ADO 1 4= 000000 993
RDDK1S= 000000 993
RDOK2 = 000000 993
RDOW3 = 000000 993
RDOWY = 000000 993
RDOWS = 000000 993
RA0OWE = 000000 993
RDOKW?7 = 000000 993
ADOWB = 00000G 993
RDOW9 = 000000 993
RDEVCT= 000000 993 999
ADEVM = 000000 993
RENDI 004036 1439 1446 14508
RENDIO 006412 1864 1873 1880 18848
REND11 006676 1937 1944 19484
REND12 007172 2001 2010 2014s
REND1I3 007420 20s5 2062 2J668
RENDIY 007656 2107 2116 21204
RENDIS 010164 el73 2180 2185 21898
RENDI6 010512 2e4e 2eSl 22s8 ccbes
REND17 010762 2303 2310 2315 2319
REND2 004332 1503 1512 15168
REND20 011252 2360 2369 2376 2380#
REND3 004560 1857 1564 15688
005016 1609 1618 16228
005324 1675 1682 1687 16918
REND6 005652 1745 1754 1761 17658
REND? 006122 1807 1814 1819 1823¢
RENV = 000000 993 1004
RENVM = 000000 993 1005
RERRI 003736 1421 14258
RERRL1 006576 1919 19234
RERRIZ2 007062 1983 1987%
RERRLIS 010042 2155 2159s
RERRL6 010350 22e4 2cc8s
RERRZ 004222 1485 14898

HERRS 005202 1657 lebls
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CROSS REFERENCE TARBLE -- USER SYMBOLS

DGFPDR.P1I 09-FEB-?77 10:32

RERRG 005510
RFATAL= 000000

AMRDR] = gggggg

QNS2 002416

APASS = 000000
RPRIOR= 000000

1727
993

17318
9%

IN22%  IMMIE  JN42E  IN43®  INMY
1513#  |SSe#  1559% |

1616 16198  ]1658% |

17484  1749%  1750% 17Si®% 1752
.310% IB8li® 1812 18]

1871 1874  187S% |

1984#  2003% 2004% 200S%  2006#*
cNbIx  2102% 2109 2110% 2l1ll#
2178 2lBls 2l82% 2183 2186#

2llb#® 2355% 2362% 2363% 2B4#
2377%  241b#  2435% 2436%  2437#

2739%  2740%  274l%  2742%  2743#

3340 3343 3382% 340l# ¥
3413 J416#  34SG#  3474¥  J475#
3S41% 3542 J545% 35844 &

3641

1509+
1614
1728+
1802%
1869
1942

2176#%

cllco#
2373+

eb07%
27S4#
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DGFPDR.P11 09-FEB-77 10:32 CROSS REFERENCE TRBLE -- USER SYMBOLS
RAPTCSU= 000040 5391 S49%6 s
RPTENV= 000001 5252 5384 5452 S494s
APTS12= 000200 1295 S493s
RPTSPO= 000100 5386 SYSY 54958
RRETI 12 1392 14188
ARETIO 1829 18558
%}1 006552 1890 19168

12 00703% 1954 19808
ARETL3 007332 2020 20408
ARETIY 007560 2072 20%as
FRETliS 0{(1]16 2{26 215?:
NETLS Ol Sh3 5554
RRET2 OOM17B 1456 14828
ARET20 011122 2325 23518
ARET3 004472 1522 15484
ARETY 004720 1574 16008
ARETS  00SIS6 1628 16548
ARETE  OOS46H 1698 17248
ARET? 006012 1772 17988
RSCHOT 03213 1384 S6b1s
RSCWMRM (032144 1386 Sbbos

G= 993 l
RTES 393 9
ATSTL 1426 1434 14378
RTSTIC 006306 1858 18628
RTST11 006634 1924 1932 19358
ATST12 007120 1988 199% 19998
RTST13 007356 2049 20538
ATSTIY 007604 2101 2105
ATSTIS 010100 2160 2168 2l71s
RTST16 010406 2229 2237 2240s
ATST1? 010676 2297 23018
RTST2  0OM260 1430 1498 1501
RTST20 01’146 2354 23584
RTST3 004516 15851 16554
RTSTH  OOM7™WM 1603 16078
ATSTS  00S240 1662 1670 16738
ATSTE  0OS546 1732 1740 17438
ATST? 006036 1801 18058
AUNIT = 000000 933 1000
AUSHR = 000000 393 1007
RVECT1= 000000 993
AVECT2= 000000 933
BGNMES 002622 12338 1310
BIT0 = 00000l 862
BIT00 = 00000} 8528 86¢
BITOl = 000002 8S1s g6l
BITJ)e = 00OOCH 8504 850
BITO3 = 000010 g49s 859
BITOM = 000020 g4ge 858 1316 1366 3930
BITOS = Q0OC4Q BY7s 857
BIT06 = 000100 BubH 856
81707 = 000200 84Ss 855
B1108 = 000400 8448 854 5179
BI1T09 = 001000 B43s 853 5187 5262
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DOFPDR.PLI 03-FEB-77 10:32 CROSS REFERENCE TRBLE -- USER SYMBOLS
o ERE B oy

BITll = % B4ls S19d

BITl2 = 010000 g40s 13u8 1376 1378 1381 3936
BIT13 = 020000 398 5247

BITI4 = 040000 _388 5165

BIT1S = 100000 837#

BITe = 000004 8608

BIT3 = 0000.0 859s

BITY = 000020 858s

BITS = 000040 8578

BITe = 000100 8568

BIT? = 000200 BS5e

BIT8 = 000400 854

BIT9 = 001000 8538

BPTVEC= 000014 8698

CR = 000015 7778 SM30 S440

CRLF = 000200 7788 5401 S440

DDISP = 177570 7848 974 1283

DEND! 014376 2928 293S 2939s

DENDIO 017142 3394 3399 3408 341S 3419s

DENDI1 017426 M72 M79 3483¢

DEND12 017722 3535 3544 3s46s

DEND13 020230 3601 3608 J3bl3 36178

DENDIY 020556 3669 3678 3685 36891

DEND2 Qi4b72 2932 3001 30058

DEND3 015156 3065 30698

DEND4  01SYSe 3122 3131 31358

DENDS 015760 3188 3195 3200 32048

DENDE 016306 3257 3266 3273 32774

DEND? 016614 3330 3337 3342 33468

DERR1 014276 2910 2914s

DERRIO 017000 3381 33858

DERRI1 017326 3454 34584

DERRI2 017612 3517 35218

DERRI3 020106 3 35874

DERRIY 020414 3651 36558

DERRZ 014562 2974 2378¢

DERR3 015056 3040 30448

DERRY 015342 3104 3108¢

DERRS 015636 3170 3174¢

DEE;; 0ibl4y 3239 32438

DE 016472 33ie 33168

DHA 033254 1033 1037 1041 1089 1093 1097 1101 1105
DHB 033270 1051 1059 1067 1075 1152 S779s
DHC 033326 10585 1063 1071 1079 1156 57844
DHD 033424 1084 S795s

DHE 033503 1110 1114 1118 11e@ 1126 1130 1134 1138
DISPLA 001150 9748  1283% 1291x 5209%  5239%

DISPRE 000174 WVes 129]

DIvCo Y i2l4s 4037 H920%

DIVC] 12158 4037 4348#

DIvC2 002570 12168 4037 N33

DIVC3 002572 12178 4037 S5035% S0Sk*

OIVCY 002574 12188 4037 S038# 5059

DIVCS 002576 12198 4037 SO24#

1143

5803

1147

5777%
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DQFPDAR.PL1

0IvCe  00260C
DRETI 014252
DR£}{0 0{9754
511 85
DRETI3 (020062
ORETIN 020370
DRET2 0I453%
DRET3 015032
DRETY  0IS316
DRETS 0ISbl2
DRETE 0l6l20
OREY?  0le446
DSWR = 177570
DTA 033544
DTB 033552
01D 033564
07t 033576
DTF 033620
DIST1  0Ol433d
DTISTI0 017036
DTSTi1 017364
DIST12 017850
DISTI3 020144
DISTI4 020452
D1ST2 014620
DTST3 015114
DISTH  OIS4OG
DTSTS 015674
DIST 016%02
DIST 016530
EENDI 021226
EEND2 (021766
EMR 032153
EmMB 032210
EMC 032245
EMD 032305
EME 032345
EMF 032375
EMG 032425
EMH 032455
EMI 032505
EMJ 032574
EMK 032615
EML 032636
i B
EMP 03274¢
EMQ 032763
EMR 035004
EMS 033031
EMT 033056
EMTVEC= 000030
Eny 033103
EMV 033130

12208
2881
3382

[ — [P S P Y

== prn (L) 0= 9= Pt ps P
N N — 00
oo L OUN—

\¥337
29078

3378»
Sls
jus

35808

648

29714

3037

31018

31678

32368

3309s

S027%

1267%

09-FEB-77

1089
1ige
1075
1079

3770
3883

3776
3891

Fle
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CROSS REFERENCE TABLE -- USER SYMBOLS

1097 110! 1105 1143
1130 1134 1138 G8l4s
5816
c8i8s

L 8

3782 3788 3793¢
3899 3907 3912%

1147

SB13s
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DOFPDR.P11 09-FEB-77 10:32 CROSS REFERENCE TABLE -- USER SYMBOLS

EMVOOl 001232 10338

EMVO02 001256 10371

EMVO03 001302 10418

% 001326 10468

Q13 10518

EMVO06 001376 10558

EMVO0? 001422 10538

EMVOI0 D01446 10638

EMVOLL 001472 10678 .5

EMvOl2 001516 10718

EMVOI3  D01542 10758

EMVOLY 001566 10738

EMVO1S O0IE]2 10848

EMVOle 001636 10898

EMVO17 001662 10938

EMVO20 001706 10973

EMVO2] 001732 11018

EMV022 001756 11058

EMVO23 002002 11108

EMVO2Y 002026 11148

EMVO2S 002052 11188

EMVO25 002076 11228

EMV027 002122 11268

EMVO30 002146 11308

EMVO3] 002172 11348

EMVO32 002216 11388

EMVO33 002242 11438

EMVO34 002266 11478

EMVO3S 002312 11529

EMVO36 002336 11568

Emd 033158 1130 57628

EMX 033202 1134 57658

EMY 033227 1138 57708

EREGD 002602 12238  5228#

EREC] 002604 12248 5229

EREG2 002606 12258 5230%

EREG3 002610 12268 5231#

EREGY 002612 12278 5332

EREGS 002614 12288 5233«

ERECH 002616 19298 5234s 5235

EREG7 002620 12308 5236

ERRVEC= 000004 BeSs 1280  1281% 1292 5170  5171%# 5173% G176

ETSTI 021032 3744 37488

EXPree Das3Te iols 1338  14Sbr  1S22%  IS74k  1628% 16984 17726 1829 1890  19S4r  2020¥

J s *

21264 2195% 22p8% 2325 Q386 o¥S0®  2S1b¥  ookBe  oboix  2690%  2763%  28o0%
2945% 30i1% 3075% 3l4l¥ 3210% 3283% 3352k 342G  3488%  3554®  Ip22% 4485
4Sp2 4743 4754 475 453 5030 5041  SOe?

FEA 002366 11678 1398 1433  1462% 1497 1528 1580% 1634¥ 1669  1704% 1739 177B#
189+ 133] 1960 1995  2026# 2078% 2l32% 2167  220i* 2236 2274 2331+
2427  2456% 2491 2522 2574 2627w 26h2  ob3b¥ 9731  2769%  oB2e¥ 2887
29%1s 2986 3017 3052  30Bi* 3lle  3147% 3182 32les 351 3289 33
3333  3431* 3466  3494* 3529 3560 3595  3b2B* 3pb3  3701¥  3806*  SBIM

FEC 002364 11668 1397% 1427 1429  196is 1491¥ 1493  1527¢ 1579 163*  16B3*  16AS
1733 1735 1777« 1834% 1895 1925% 1927  1359¢ 1389% 1931  2025¢ 2077%
2lbls 2163  2200% 2230% 2232 2273% 2330 2391%  2421¥ 2423 2455  2485#




FPU RDD/SUB-MUL /DIv RANDOM EXER MRCY11 27(1006)
09-FEB-77 10:32

DGFPDA. P11
FPPILT 023330
FPPOPC 002370
FPPOPS 002372
FPROSP 002374
FPPVEC= 000244
FPS 002362
= EEEREE
WID 033856
HIF 033702
HIMM 002436
HOTWRM 030464
HT_ = 00001
I0TVEC= 000020
LF = DOOOI2
LOD 033642
LOF 033672
LONUM 082426
MED = 076600
MENDI 011536
MENDIO 014112
MEND? 012032
MEND3 012280
MENOH 012516
MENDS 013024

o521
2950#*
3245#
3525
1301
11688
1169¢
1170s
B887s
11658
1578#%
1799¢#
1982
2189#
2390#%
2595#
2791
3005+
3214#
3452#
3650
5813
905
1085
1051
1181¢
1636
1901
L L]
o458
2701
29%3
3291
3565
1384
7758
8708
7768
1055
1051
11798
1636
1900

2573
2980+
3247

3659+
41328
Y4132#
4133#

1301 #
1396#
1601#%
1800
2014+%
2199%
2413+
259%
cBlY#
3015S#
3237+
3453

H12
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CROSS REFERENCE TRBLE -- JSER SYMBOLS

2b2ob*
2982

3c88#
3589+

4145
4149

1302+
1419+
1602
1823*
20co4s
2ceck
2414
cblb#
c82o4#
3038#
3238
3483¢
3699
S606
1071
1067
1403
1646
1962
2206
2468
2771
3022
3301
3630
53008
8440
1265#
440
1071
1067
1402
1645
1962

09-FEB-77
obSbr 2658
3016%  3046#
3318# 3320
3541 3627+
6822

6822

1420 1450%
1622% 163k
1833  18SH#
c047® 2048
2223 226o%
oH4dE  24Sy#
2625  2b4B#
2847 2848
3039 3069%
32778  3287%
3492%  3515#
374ex 3743
5607 5608
1079 S830#
1075 S834s
1810 1464
170 1709
196 1972
eel3 2276
eSeM 2527
2774 2781
3029 3083
3360 3363
3633 3640
1079 8288
1075 5832
1409 1464
1706 1708
1964 1971
ecle 2276
2524 2526
2773 2780
3028 3083
3360 3362
3632 3639
1369 1379
2875s

o684

2693! 725%
304

080#
3357%  3387%
3657% 3659
1460#  1483#
1655 1656
1857 1884#
206bx  2076%
2272% 2295
24778 2478
2649 2684#
2875# 885#
3079 102#
3310 3311
3516 3548%
3793%  3804#
1467 14794
1716 780
2028 031
227’9 2286
2534 2576
2828 2831
3086 3093
3370 3433
5830 S834
1466 1473
171S 1780
20e8 2030
22’8 228S
2533 2576
2828 2830
3085 3092
3369 3433
5828 5832
3929 3937

1484

1691+
1894+#
2099
229%

2S10%
2694 %
2908#
3103

3346%
3558+*
3849+

1530
178

203

2333
2579
2838
3149
3436

1530
178¢
2037
2333
2578
26837
3149
3435

3943

1832
1789
2080
2335
2585
2889
3151
3442

5637

282S#
3146%
3460%
4135%

1526#
1725+
1918
2120#
2329#%
254 3#
2718
2939%
3145#
3379
3582
3912+#

1540
1837
2083
2343
2629
2832
3159
3496

1539
1837
2082
234¢
2629
289!l
3158
3496

8864

176%
3462
5814

1549+#
1726

1948%
2130%
2352#
254y

2757%
2949+
3168#%
3380

3b17%
4134#%

1582
840
090

2394

2632

2899

3218

3499

1582
1839
2089
23
263l
285d
3218
3498

916#
178
3493+

5822

1550
1765%
1958#%
2153%
2353

2767%
2972%
3169
3419
3626%
4136

1585
1847
i34
2397
2639
2953
322l
3506

1584
1846
2l
2396
2638
2953
3220
3508

2918
3215¢
3523¢

15684+
1776%
1981 »
2154

e572o#%
2790
2973

3204+#
3429+
3649+
4139

1592
1898
2137
2404
2956

3228
3562

1591
1898
2136
2403
2698
2955
3227
3562




FPU RDD/SUB/MUL-DIV RANDOM EXER MRCY1l 27(1006)

DQFPDR.PLI
MENDE 0133S2
MEND? 0l36ec
RS 011735
HEgag 012702
MERRE 013210
MRET] 011412
T10 013762
RETe 011676
MRET3 (012172
MRETN  (l2420
MRETS 012656
MRETE 013164
MRET? 013512
MTSTI 011474
MTISTIO 014006
MTIST2 011760
NTST3 012216
MTISTY  Olo4dd
MTSTS 012740
NTSTE 013246
MTST? 01353%
MALCO 002SS0
MULCl 002SSe
MALC2 002SS54
MULC3 002556
MALCY 002560
MULCS 002Sbke
NEWPRS 0DO340M
NPRS1 002723
oP1 002446
oP1D 033772
OP1F 033712
oP2 002456
oP2D 034006
OP2fF 033722
oP3
0P3D 034022
OP3F 033732
oPY 002476
oPYD 034036
OPYF 033742
oPS 002S06
0PSD o340S2
OPSF 033752
0Pt 002516
0P&D 034066
OPGF 033762
PIRQ = 177772
PIRQVE= DO0240
PRO = 000000
PRI = 00000
PRZ = 000100
PR3 = 000IM40
PRY = 000200
PRS = 000240

09-FEB-77 10:32

2737
2798
2415
2479
2650
2719
2386
2820

18

4L et e
non
L L] - | § [_J

St 5t et Bt ot Bt et Pt Bt Bt Pt B P e B e = ) () PU PV PV
[ _J

P P P s Pt s Pt Pms Pt Pin Pt P Pt Pt Pt ot Pt Pt Pt Pt Pt P P
AT AN AT AT A H AN

162

2746
2805
24198

2753
2810

c43lis
2495
cobb
2735
Y66 #
Y692*
4748+
4751 #
4737%
Y740%
13468

3713

3714

3716

3717

3722

3708

09-FEB-77

2757
28148

4779%
4782%

3987
3734

3735

3738

3736

3740

3718

3809

3811

38ll

3809

3813

3737

Il2

3820
3825
3821
3826
3814

3813

10:34 PAGE JS4
CROSS REFERENCE TABLE -- USER SYMBOLS

3841

3844

3842

3845

3823

3816

5836

5838

S840

5842

3843

3828

5848

5850

S85¢e

Sas4

S84Y4

3846

5856

5846

5858
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DOFPDA.PI1  09-FEB-77 10:32 CROSS REFERENCE TRBLE -- USER SYMBOLS
PRE = DOO30C BOSH
PR? = 00Q34C 8068
PS = 177776 7798 780
PSW = 177776 7808
PWRVEC= 000024 8718 1270%¢ 1271% S6IS# Sblb* Sb2SE  S631%  SEMSE  SEHGE
RAOL2 Oo414 198 188" e 1779 18w eper 2133 27s 2393 2523 228 2770 z8se
c
o IR 2B sl yoy ye o oz dsw
RANDL Y o "
3 Bh MG AR AL B W8 WS Sle
RESVEC= 000010 8668
RFLAG = 000144 8838 1363 3937
RWHANI= 000022 B8ls 1315 1365 3929
SCRLF 022366 4025 40438
SHDR] 022371 4002  4O4Hs
SHOR2 002736 4006 40858
SHDR3 023127 4010 41068
SHT  (02236Y NG23 40428
STACK = 001100 7708 1268 1346 .
START 002734 909  }255s  5BS0
STATS  B2217M 3977 ’
STKLMT= 177774 7818
003452 143 1351 13658 3947
SVEC! 022302 NOOO 40308
uE om0 & o
001146 9738 1e60 1282+ 1284  1290% 1297 1348 1371 1374 3933 3972 3975 5163
§i73 S5I87 5I94 6240 S247 6359 5262  SB23  56IBH
SWREG 000176 9078 1290
SWO0_ = 0000O! 8348
5400 = 000001 8248 B 1374
S0l = 000002 823s B33 1371 3933
SM02 = D00O0Y 8228 832
5403 = DOOOIO B2ls B3l
SWOM = 000020 820s B30
SWOS = 000040 898 829
SWb = 000100 B818s  B28
SW07 = 000200 Bi7s 827
5408 = 000400 BI6s  B2b
S0 = 001000 BISs 825
SWi_ = 000002 833s
SWi0 = 002000 Bl4s 3972
SWil = 004000 B13s
SWi2 = 010000 Bi2s 3975
SWi3 = 020000 Bils
SWi4 = 040000 B108
SW1S = 100000 8098
S~ = 000004 8328
SW3 = 0000LD B31ls
S = 000020 8308
WS = 00000 8298
= 000id0 82gs
e - 0ooMD Bo0e . o
SW3_ = 001000 B2Ss
TBITVE= 000014 8678
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DAFPDAR.PI1

TXVEC = 000060
TPVEC = 00006
TRAPVE= 000034
TRTVEC= 000014
TST1 003556
TSTI0 006126
TST1] 006416
TST12 006702
TST13 007176
TSTIN  Q07veM
TSTIS 007662
TST16 010170
TST17 010516
T1STe 004042
1ST20 010766
1STel 011256
TSTe2 011542
15723 012036
T1STed  Ol22t4
TSTeS  0i2See
1STe6 013030
TST27 013356
TST3 004336
7ST30 013626
TST31 Q14116
1ST32 014402
1ST33 014676
TST™M  01S16e
TSTS 015456
TST®  01576M
1ST37 016312
TSTY 004564
TSTH) Q1660
TSTH1  D0171N6
TSTH2 017432
T1STH3 017726
TSTHY  (2023M
TSTYS (020562
1STY4e (_1232
15718 00s022
1576 00S330
18717 Sk
TYPE = 108401
TYPOC = 104402
TYPON = 10M40M
TYPOS = 10403
WFLAG = OO

XH] Q3112
XLO 034102
XOP 1 03122
XoPe 03130
X0P3 034136
xX0PY 034144
X0PS 034160

09-FEB-77 10:32

874s
g87Ss
873s
8688
13918
18288
18898
19538

198

1268+

1269%

1320
6322

5333

Kle
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1353 1358 3974 4002
8323 5326 5328 833!
5338 56064

4006
S334

4010
S34l

4023
5343

4025
5348

Se42
5404

S2ca
8557
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ROD
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o

GRES

e e

10

R e

SFER

SFEC

SFFLG
SFILLC
SFILLS
SFPS

8838RE
s st
FwrBER

BE8RAES
Samene

:
28

001100
000000

Soaok
Pt it

3

P Pt Pt oo Pumt Pt Pt
rk."u

28RRRRAA
2

2
2

002402

888
T

o
88

09-FE8-77 10:32

5846

S8s8
1468
3378
5489
S4478

S444e
54468

3974
SHlb#

1257
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CROSS REFERENCE TRBLE -- USER SYMBOLS

S871s
1534

Sa4e
5423

1258
432y

09-FEB-77
1586 1640
5274

S432% S437s
1266 1272
S1408

8274 S300
3087 3183
452 5476
6391 S4SyY
39608

3971

S18S S19]#
g208 5213
Se4b 5274
c26s Y -Y4
1459#% 1497
1995 2023#%
2519# oS71#
3052 3078%
3491® 3529
4785S% N4936%*
1458+ 1493
1991 2022#*
25188  2570%
3048 3077%
3490% 3525
y784%  493S#
S483% S49ls
1420 1425
1643 1656

1710 1784

1273 1274

5322 5328

3222 3295

5el3 G237%
s307 835S

5274

1S25%  1S77%
2075% 2129%
2boHr 2662

3116 3144%
3557% 3595

S030% SOMI1#
1S24%  1576%
2074% 2128#%
o623 2658

3112 3143+
3SSe# 3591

S029%  S040#
1457%  IN71

1661 1699%

1841

S343
3364

5274

SObl#

1484
1713

3720

S40S
3437

3822

S440
3500

43298

3566

3634

3719
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DQFPDR.P11 09-FEB-77 10:32

88
i

_p__~§§§§§ﬁ
fEnEnpRE.

25888

[y T —y
e
n L

8BBERES8S
RN ERR

85
o E

agaggg
AL

023612

032126
023562

1844
ey
es3

1
o7b4#

1857

Ml2

09-FEB-7?7 10:34 PRARGE 158
CROSS REFERENCE TARBLE -- USER SYMBOLS
1891 # 190§. 19&8 1?23
i sied sid, Sl
Q% 5383 S3% cboes
791 ol 83S 2848
3026 3039 3044 3076%
3238 343 3284% 3298
3458 89 3503 3Sle
369%# 728 3743 3801#
4498% 4500 4S03¢  4S20#
4749 4y7%2% 4778% 4780
SO34#  S036 S039%  50SS#
c20l® 52le
S274 5304
14778 JS43%  1595%  1649%
2289% 2346%  2407% 2471
309%#% 3Jlbex 3231% 3304+
S2l10 gele
S20b®  S2l2 264
129 Se04 5252 6384
S489s
c478 S4y8o*
2580 2633 2702 277%
15708 lb24s 16948 17688
3828 24468 25128 2564
332068 32798 33488 342l
6C36#  SS547% 55738
Se00 S209s
3964%  3965# 5§19 5213
1583 1637 1707 1781
2395 2459 252s es??
3219 3292 33%1 3434
1587 1641 1711 1785
2399 2463 2529 S8l
3223 3296 3365 438
1467 1832 1833 1584

1719%
2537#%
3373+

2832

18258
cbl?s
34848

1838

3497
1842
2634
3501

1585

1969
Sl %
41
2649

3103
3316
3555#

45631
4798+
S060#

1793%
2589+#
3445#

3721

18868
26868
3550s

18S0*
chbucH
3509+

3723

19508
275938
3b18¢

1963
277¢
3631
1967
2776
3635

1639

Ao
[—a—y
Pt e

ol
L B B

3830

c0lbs
c8lbs
36904

3712

2833
3724

1708

egaxn
5593
705'

3156

4330#%
4662%
4921 %
S083

1975#%
2784+%
3643

“ebls

20688
28778
3795

208l
3819

3831
1709

203S

5269!
483
g’18
2960
3169

3623#%
4331

4322
5813
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DOFPDR.PLI

030722
STYPEC 0311

ccccocc

1783

25

PEREEY

NP L LS

R

Boras

1839

LA

2

S615e
Sb3le
8274

C9-FEB-77

Nlc

CROSS REFERENCE TRBLE -- USER SYMBOLS

égzg
3085
%23

S440

S633+#
1oty

53

3

Sb34s
1266

2084

384
1829
262l

5180
S222

5192%

1392%

30118
3484

S608%
518l

Seds
S4e7s

1901

g
%

56548
1268

2138

985
1890
2630
3554
5183
5223

5199
1452

233"

cbals
3071
34884

S6e09%

Sc03#

5428

10:34 PRGE 159
1964 1965
% 9%
RS

828 4o4B8s
1270 1272
2207 2280
1273 1874
1954 2020
2763 2820
36ee 3694
S184 c18s
S240 Se4?
S202% 5212
14568 1518
A%, A3
2686 26308
307Ss 3137
3550 35548
S04 5209

2030
I4

i)

1273
2337
1276
2072
3799

5192
5259

15224

s328,

2759
31418
3618

5213

2031

2k)

93
14

1274
3715
1277
2leb
5155

5183
5262

1570
éggqi
2
g763.
36224

523%

2
B

1276

NN -
Or—— 0O~
SoncRs

15748

S3A2s

2816
32108
3630

5274

L

Sled
13288
1456

30
S157
5651

1624
8358
28208

3279
36948

Sees -

" 1822

3141
5158
5209

16288

S8,

2877
3283%
3795

#3

ROk
OO

1694

a5
288l
37994
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DQFPDA.PII 09-FEB-77 18:32 CROSS REFERENCE TRBLE -- USER SYMBOLS
STYPER 03042 Se49 So38s

$TYPEX Q31202 S433 S43S S438s

STYPOC Q31478 55278 5606

STYPON Q31512 5526 SS529s  S608

$TYPOS (31452 55228 5607

SUNIT 001214 10008

SUNITM 001010 F4c8

SUSWHR 001226 10078

$XTSTR 027752 5168¢

SOFILL 031675 S623% 5527%  S537 SS72s

SHOCAT= assszs | 5165 5249

. = 034166 0ls 905 915 9ibs 9188 208 921s 927 Sc8s 3308

1261 12786 1277 1413 1477 1543 1595 1649 1719 1793
2041 2093 el4?7 eelb 2289 e4b e4g?7 471 537 2589
eyl 230e 2966 3032 3096 3162 3231 3304 3373 J446
3729 3836 41298 5212 5213 8274 63608 5440 S48es 5627
.SASTA= #xxxss U SHYY S4y4?
.$X = 001000 9278 332

9328
1850
2b4e
3509
5653

Klis 989
1911 1975
2711 2784
JS7S 3643
S8l12s




FPy
DAFPDR.PI1I
CHPFLTY 7388
COMMEN 877s
COMMO0 738¢
coM01l 7388
coM0e 7388
coMM03 7388
COoMMOM 7388
ComMM0S 7388
COMMOG 7388
(o0, . 074 7388
comm| 7388
commi0 73848
commll 7388
comMle 7388
comMM13 7388
COMMIN 7388
coMM1S 7388
COMM16 7388
comms1? 7388
come 7388
comrie0 7384
comm2 | 7388
come? 7388
come3 7388
comM ey 7388
COoMMeS 7388
comMmMes 7388
commie? 73848
comMmM3 7384
COMM30 7388
ComMM3} 7388
com3e 7388
comMM33 7388
COMMM 7388
CoMM3s 7381
CoMM36 7388
comMM37 7388
Cor 738%
comMi0 7388
CoMMY ) 7388
Comnie 7388
coMm3 7388
CoMpriY 7388
COMM4S 7388
COMMMG 7388
com7 7388
ENDCOM 87748
ERRCMP 7388
ERRLUR 7388
ERROR 7718
1671
1993
2299
b4
22N
-180

09-FEB-77 10:3¢2

1431
1729
c0lz2

356

3202

1435
1737

2378
2bb4

3241

RDD/SUB/MUL /DIV RANOON EXER MRCY!1 27(1006)

09-FEB-77

Cl3
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CROSS REFERENCE TRBLE -~ MRCRO NAMES

1448
1741
2064
) U4
eb8e
2988
3249

1487
1763
2103
2425
272l

3253

1514
1860
2165
248l
2755
3054
3322

1653
1882
2169
a489
2794
3067
3326

1566
1921
2187
2493
c8le
3106
3344
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3456 3464 3468 3481 3519 3527 3531 3546 3585 3593 3597 361S 3653 3661 3665
3687 3746 3791 3853 3910 4143

ESCAPE 87718

FCOMO 7388

FCOM| 7388

FCOM2 73818

FCOM3 7388

FCOMM 738

FPRGTOD 7388

FPRGT!] 7388

FPSFEC 7388

FPSTSY 73818

GENCONM 73818

GENTSI 7368

GENTSE 73818

GENTS3 7388

GENTSY 7388

GETPR] 8778

GETSHR 8778

GTSTD 73818

GISTF 7368

HTSTD 738%

HTSTF 7388

MOVDIS 738%

MULTY 877

NEKTST 8778 1388 1452 1518 1570 1624 1694 1768 1825 1886 1950 2016 2068 elee 2191
2264 2321 2382 2446 esie 2564 ebl?7 2686 275S 2816 2877 2941 3007 3071 3137
3206 3279 3348 42l 3484 3550 3618 3690 3795

POP 8778 5486 c48?7 S638 SE39

PUSH 8778 5447 5449 5470 5617 8623

REPORT 877

SBTST1 7388

SBTSTZ2 7388
7388

SCoM] 7388s
7388

SCOM3 7388

SCOMY 7388

SCOMS 7388

SCOME 7388

SCOM? 7388

SCOPE 7728 1391 1455 1521 1573 1627 1697 1771 1828 1889 1953 219 2071 2125 2194
2267 2324 2385 2449 2515 2567 2620 2689 2762 2819 2880 294y 3010 3074 3140

3282 3351 3424 3487 3563 36zl 3693 3798 3917 3960

SCPLUR 7388 SlbM4

SERDRT 7388

SETPR] 877

SETREG 7388 5228

SETTRR S597¢ 5606 5607 5608

SETUP 7388 8778 1255

SKIP 8778

Ssggcsz I877: 1312 1339

STARS 877 913 924 926 933 947 989 992 1251 1253 1342 1344 1361 1363 1388
1390 1462 145y 1518 1520 1570 1872 1624 1626 1694 1696 1768 1770 1825 1827
1886 1888 1950 1952 2016 2018 20e8 2070 2lee 2124 2191 2193 2264 2266 232!
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2382 2384 2446 2448 esle 251; 2564 25?6
o8 8 8 H ¥el Rl ¥

3797 3838 3914 3950 5152 5215 5274 5363 S442

STATUS 7388
SWRSU 8778 1278s
TRDOD 1 7388
TADDD2 7388
TADOF 1 7388
TRDOF 2 7368
TRDOR] 7388
TADDR2 7388
TRMTRP  5597#
TYPBIN 8778
TYPDEC 8778
TYPNAM 8778
TYPNUM 8778
TYPOCS 8778
TYPOCT 877
TYPTXT 8778
UPCODE 7388 S5B36
SSCMRE 458
$SCHMTM 945
SSESCA 8778

SSNENT 8778 1388 1452 1518 1570 1624 1694 1768 1825
2cbY 2321 2382 o446 esle 2564 2bl?7 2686 2759
3206 3279 3348 3421 3484 3550 3618 3690 3795
SSSET 55978 SkO6 5607 Se08

SSSETH 12948

$SSKIP 877s

EQUAT 7384 767
7388 739
7388 3914

§TYPO 7388 ©49?
. ABS. 034166 000

ERRORS DETECTEC: O
DEFAULT GLOBALS GENERARTED: O

2bl?7

4

5499

2619

2

5576

2686

34

5613

2016
294!

2688

5629

2068
3007

2759

%

276}

3
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DSKZ : DAFPDA . DSKZ: DQFPDA. SEQ/SOL /CRF=DOFPDA. MEM, DQFPDR. MAC , DAFPDA. P11
RUN-TIME: 20 18 1 SECONDS

RUN-TIME RATIO: 126/40=3.1

CORE USED: 32K (&4 PAGES)




