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ABSTRACT
.Cq-I.-.

THE PDPwR/E EAE IKEB-E) MULTIPLY-DIVIDE TEST. TESTS AND EXERcISEs

THE WULTIPLY AND DIVIDE HARDWARE OF THE KEB-E OPTION, FIXED

NUMBERS RITH PREOETERMINED SOLUTIONS. AND RANDOM NUMBERS
WITH SIMULATED SOLUTIONS ARE USED. THE ABILITY TO OPERATE
NITH THE INTERRUPT ENABLED IS ALSO TESTED,

REQUIREMENTS

EQUIPMENT

PDP-a/E DR /M RRDCESSOR. KEB-E OPTION. AUD AN Asa 33/35
TELETYPE ARE REQUIRED,

STORAGE
'pu-OIR

LOCATIONS OODO THROUGH 7570 ARE USED.

PRELIMINARY PROGRAMS

ALL PROCESSOR RELATED TEST PROGRAMS MUST HAVE BEEN RUN

SUCCESSFULLY. THIS PROGRAM ASSUMES THAT THE PRDCESSOR AND TELE-

IYPE ARE OPERATING CORRECTLYO AND THAT ALL OTHER KEB'E INSTRUCTIONS
OTHER THAN "MUY" AND "DVI" HAVE BEEN TESTED AND OPERATE CORRECTLY.

LOADING PROCEDURE
W”--.----..--.'.-

METHOD

THE BINARY LOADER Is USED TO LOAD THE PROGRAM INTO ANY DESIRED

FIELD.

’STARTING PROCEDURE

CONTROL SWITCH SETTINGS
-----.-. ..... .p-ufl-C-c-q

SRO=1 HALT AFTER CURRENT ROUTINE} PROGRAM HALTS AT THE
COMPLETION OF THE CURRENT TEST ROUTINE. THE COMPLETED
ROUTINE NUMBER IS DISPLAYED IN THE AC,

SR1=O SELECT MODE OF OPERATION ACCORDING TO SRIO AND SRll.

SR1=1 SELECT THE ROUTINE NUMBER WHICH IS IN SR9-11. IP

UHILE RUNNING THE PROGRAM SR1 IS SET TO A "1". THE

PROGRAM HILL HALT WITH THE CURRENT ROUTINE NUMBER

DISPLAYED IN THE AC, TO SELECT A NEW ROUTINE AT THIS

POINT. PLACE THE NEW DESIRED ROUTINE IN SR9-11 AND PRESS

CONTINUE. THE NEN ROUTINE NUMBER HILL Now BE

DISPLAYED IN THE AC, ,



SR2=1

SR3=1

SR4=1

SR5=O

595:1

$R6=1

SR7=1

$R8=1

SR9-11

N1TH

SR1=O

3R9-11

w1TH

SR1=1

LOOP ROUTINE} CURRENT ROUTINE IS REPEATED.

LOOP PROGRAM. ENTIRE PROGRAM IS REPEAIEO.

LOCK ON TEST. THE TEST CURRENTLY BEING EXECUTED

IS REPEATED.

PRINT 0N ERROR}

HALT ON ERROR.

HALT AFTER PRINT; PROGRAM HALTS AFTER ERROR

DRINTOUT.

PRINT FAILURE RATE; THE PROGRAM PRINTS THE NUMBER
'"

OF FAILURES PER HUNDRED REPETITIONS OF THE SAME

TEST. PROGRAM HALTS AFTER THE PRINTOUI.
RE SET FOR THE PRINTOUT T0 occuR.

PRINT SIMULATION AND/OR ENTER SCOPE LOOP.
ROUTINES C AND 1 PROGRAM PRINTS MULTIPLY SIMULATION

FOR ROUTINES 2
‘

AND 3 THE PROGRAM PRINTS DIVIDE SIMULAIION AND

AND ENTERS MULTIPLY SCOPE LOOP}

ENTERS THE DIVIDE SCOPE LOOP}

SR5 MUST

FOR

FOR ROUIINES 4

THROUGH 7 PROGRAM ENTERS THE EXERCISER SCOPE LOOP
FOR THE INDIVIDUAL ROUTINE; SR5 MUST BE SET TO R

FOR THIS OPTION TO BECOME ACTIVE.

SR9 SR1 SRII

x 2 C EXECUTE EACH ROUTINE IN "A" AND "a" MOOEsz
x O 1 EXECUTE EACH ROUTINE IN "A" AND «a» XOOEsg
X 1 O SELECT "A" MODE.
X I I SELECT "a" MODE,

SR9 SRIO SRll

C U C SELECT ROUTINE O. FIXED MULTIPLY TEST;
“

O O 1 SELECT ROUTINE 1. RANDOM MULTIPLY TEST;
9 1 O SELECT ROUTINE 2, FIXED DIVIDE TEST}
C 1 1 SELECT ROUTINE 3. RANDOM OIVIOE TEST;
1 O O SELECT ROUTINE 4. MULIIRLv/OIVIOE EXERCISE TEST.
I O 1 SELECT ROUTINE 5. MULTIPLT/OIVIOE EXERCISE TEST;
1 1 0 SELECT R0UTINE 6. MULIIPLY/DIVIDE EXERCISE TEST}
1 I 1 SELECT ROUTINE 7. MULIIPLY/OIVIOE EXERCISE TEST,



452 STARTING ADDRESS

IRIS PROGRAM STARTS AT LOCATION “20”}

PROGRAM AND/0R OPERATOR ACTION
--¢--.---~---Cucmnucgcunuuuunl

WITH THE PROGRAM LOADED IN CORE PROCEED AS FOLLOWS!

A.

B

INSURE TELETVPE IS ON'LINE.

LOAD ANY PAPER TAPE IN THE TELETYPE READER AND TgRN
IT ON.
IF AN ERROR OCCURS. TURN THE TELETYPE READER OFF To

DETERMINE IF THE CAUSE NAs FROM INTERRUPI INTERAQTION;

LOAD ADDRESS Dzza. PRE§S CLEAR AND CONTINUE.

PROGRAM HALIS AT LOCATION @201;

SET ANY DESIRED OPTIONS IN SR AND PRESS CONTINUE.
IF SR1 NAs SET THE PROGRAM NILL HALT AT LOCATION

4574 NIIH THE SELECTED ROUTINE NUMBER IN THE AC.
SET 3R1=D AND SELECT THE DESIRED NDDE or OPERATION
IN SRID AND 11. THEN PRESS CONTINUE.

THE PROGRAM WILL HALT AI PROGRAM END HALI (LOCATION 6250)

AFTER THE LAST ROUTINE HAS BEEN EXECUTED» PROVIDED NO

LOOP OPTIONS HAVE BEEN SET,

NOTE!

FOR A NORMAL PROGRAM RUN, SET SR SNITCHES
TD DDOO, PROGRAM HILL RUN FROM START To

FINISH. EXECUTING EACH ROUTINE IN "A" AND

"B" MODES, PRINTING ALL ERRORS AS THEY

OCCUR.
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6.1

OPERATING PROCEDURE
CCQ-uuoficuqun-Q-g-q

PROGRAM AND/OR OPERATOR ACTION
U. .....Cub-nu..---..-~ nnnnnnn .

NORMAL PROGRAM HALTS
-'--..-.----II.----.-

LOCATION O2O1 START HALT, TRIS HALT DCCURS AT THE START
OF THE RROCRAN TO PERMIT SETTING OF SR

OPTIONS. SET ANY DESIRED OPTIONS IN THE 5R

AND PRESS CONTINUE;

LOCATION 0251 PROGRAM END HALT. THIS HALT OCCURS UPON
COMPLETION OF LAST ROUTINE. IF THE LOOP PROGRAM

OPTION IS NOT SET. SET ANY DESIRED OPTIONS IN
THE SR AND PRESS CONTINUE.

LOCATION 6301 ROUTINE HALT, THIS HLT OCCURS AT THE

COMPLETION OF THE CURRENT ROUTINE IF SRO IS
SET, PRESSING CONTINUE RESUHES THE PROGRAM}

LOCATION O32R ROUTINE SELECT HALT. THIS RALI OCCuRs 1r

wHILE RUNNINC THE PROGRAM SR1 IS SET. THE

ROUTINE PRESENTLY BEING EXECUTED IS DISPLAYED
IN THE AC. IF A NEN ROUTINE IS To BE §ELECTEO

”“

LEAVE SR1 SET AND PLACE THE NEN ROUTINE NUMBER

IN SR9-I1 AND PRESS CONTINUE. IF NO NEN ROUTINE
Is DESIRED SET SR1=g AND THE DESIRED MODE OF

OPERATION IN SRIC AND 11 AND PRESS CONTINUE.
THE PROGRAM NILL START EXECUTION UITR ROUTINE C

LOCATION 4574 MODE SELECTION HALT, THI§ HALT OCCURS AS THE

RESULT OF SELECTING A ROUTINE. SET SR1=O AND

SELECT THE DESIRED MODE OF OPERATION IN SRifl
AND 11} PRESS CONTINUE-

ERRORS

PROGRAM AND/OR OPERATOR ACTION

THE PURPOSE OF THIS RROCRAM IS TO DETECT OPERATION ERRORS
IN THE MULTIRLv—DIVIOE HARDNARE. UPON DETECTION OF AN ERROR. THE
PROGRAM EITHER HALTS, OR GIVES AN ERROR PRINTDUT DEPENDING ON THE
SETTING or SR5;
IN ORDER TO AID IN PINPOINTING THE CAUSE OF AN ERROR. ADD-

ITONAL SR OPTIONS ARE AVAILABLE TO THE USER.

SR6. HALT AFTER PRINT OPTION. HALTS THE PROGRAM TO PERMIT USER

TO EXAMINE THE LATEST ERROR AND DETERMINE IF IT IS THE ONE HE WISHES
TO TROUBLESHOOT.



SR7. PRINT FAILURE RATE OPTION} INFORMS THE USER OF THE
FREQUENCY OF AN ERROR. A HIGH RATE OF FAILURE ERROR SHOULD BE EASIER

T3 TROUBLE SHOOT THAN AN INTERMITTENT ERROR, IF THE USER NISHES

IO TROUBLESHOOT USING THE PRESENT SET OF SYMPTOMS. HE CAN THEN SET SR8}

SR8, PRINT SIMULATON AND ENTER SCOPE LOOP OPTION. CAUSES PRINTOUT

OF THE CORRECT CONTENTS OF THE LINK. AND OF THE AC AND NO REGISTERS

FOR EACH COUNT OF THE STEP COUNTER} FOLLOWING THE SIMULATION PRINTOUT

THE PROGRAM ENTERS A MULTIPLY OR DIVIDE SCOPE LOOP, DEPENDING ON THE

ROUTINE CURRENTLY IN EXECUTION} ROUTINES 4 THROUGH 7 DO NOT GIVE A

SIMULATION PRINTOUT, BUT MERELY ENTER THEIR RESPECTIVE SCOPE LOOPSZ

NO PRINTOUTS HILL OCCUR UNLESS SR5 Is SET To C.

IR SR5 IS 5:? TO HALT 0N ERROR, AND THE USER WISHES TO

OBTAIN PRxNTOUT FOR THE CURRENT FAILURE HE MAY OBTAIN THEM 9y

$ETTINC SR5 To O; (TO PRINT POSITION);

ERROR HALTS AND DESCRIPTION
lip-.--O-IU-QCU-Q-Quu-.---CQ

LOC 131% MULTIPLY ERROR HALT. THE AC DISPLAYS NUMBER

OF ROUTINE NHERE FAILURE OCCURRED. (ROUTINE
O OR 13> PRESS CONTINUE TO RESUME TEstNC. 0R

SET SR5 T0 0 TO OBTAIN ERROR PRINTOUTS,

LOC 1511 OIVIOE ERROR HALT} THE AC DISPLAYS NUMBER OF

ROUTINE WHERE FAILURE OCCURRED. (ROUTINE
2 OR 3}) PRESS CONTINUE TO RESUME TESTING. OR

SET SR5 T0 0 TO OBTAIN ERROR PRINTOUTSI

LOc 4327 MULTIPLY/OIVIDE EXERCISE ERROR HALT. IHE AC

DISPLAYS NUMBER OF ROUTINE NHERE FAILURE
OCCURED (ROUTINES 4.5.6.0R 7). PRESS CONTINUE
TO RESUME TESTING. OR SET SR5 To C TO OBTAIN
ERROR RRINTOUI}

LOC 1044 UNEXPECTED INIERRUPT HALTQ A DEVICE OTHER THAN

TELETYPE READER OR PRINTER HAS INTERRURTEO} TURN

OFF DEVICE. PRESS CONTINUE.

ERROR PRINTOUTS

MULTIPLICATION FAILURE ERROR PRINTOUTS
'---.----C----'--..-----—.--.-. ...... .-

MUYERR E C(AC> C(MOT CcMaT MODE "x"

PROS z OOOOOOOOOOOO 1O16OO1OOOO1 1111OOOOO11O

GOOD O 1O911OOOOO1O lflllllzflzllfl xmxxzawzalio

BAD a 10O1O1OOOO1O 101111OOO11O 1111OOOOO11O

§CA OOOOOOOO11OO



Bn

c.

ERRORS PER HUNDRED! 0100

SCCNT L C‘AC) C(MQ)

$00 0 000000000000 101000100001

5C1 0 011110000011 101000010000

$02 0 001111000001 101010001000
503 0 000111100000 011010100010

5C4 0 000011110000
‘

011010100010

305 0 000001111000 001101010001

506 0 011110111111 000110101000

507 0 001111010000 100011010100

308 0 000111101111 110001101010

sC9 0 000011110111 111000110101

5010 0 011111111110 111100011010
‘”

5011 0 001111111111 011110001101

Fd’WSLJ' 0 100110000010 101111000110

PRINTOUTS A,B,ANO c ARE SHOHN IN THE ORDER IN HHIOH THEY
PRINTOUTS B AND C 00 NO OCCUR NITHOUT PRINTOUT A;OCCUR:

PRINTOUT A OCCURS AFTER A MULIIPLICATION FAILURE IF SR5 IS

THE PROGRAM STOPS AT MUYERR HALT, THIS

PRINTOUT OCCURS IN ROUTINES 0 AND 1 ONLY.
OPP, OTHERWISE,

HUYERR :MULTIPLICATION ERRORI MODE OF OPERATION
PROB =ORIGINAL C(L). CIACI. CIMOI. CINE) -1

GOOD :CORRECT GIL): C(AC). CINE). CINE) RESOLTS
BAD aINCoRRECT CALI. CIACI. GINO). C(MB) RESULTS
SCA =CONTENTS OF STEP COUNTER AFTER EXECUTION or

MUY INSTRUCTION.

PRINTOUT a INDICATES THE NUMBER OF ERRORS PER 100 TR!E§. SR7

MUST BE ON TO OBTAIN THIS PRINTOOT;

PRINTOUT c IS A STEP BY STEP DISPLAY OF NHAT THE CORRECT
CONTENTS OP THE LINK. AC AND NO SHOULD BE DURING EXECUTION OP EACH

FAILING MULTIPLY OPERATION. EACH LINE DISPLAY§ THE CONTENTS OP THE

REGISTERS AT THE START OP EACH STEP COUNTER COUNT. AN ADDITIONAL

LINE LABELED FNRSLT IS PRINTED AFTER SC11 TO DISPLAY THE FINAL REGISTER
CONTENTS AT END OF STEP COUNT 11. SR8 MUST BE ON TO OBTAIN THIS

PRINTOUT.

UPON TERMINATION OF THE PRINTOUT. THE PROGRAM ENTERS A SCOPE

LOOP THAT CONTINUOUSLY EXECUTES THE FAILING MULTIPLY OPERATION. IN

ORDER TO PERMIT SCOPING OF THE REGISTERS.

an.“



A.

DIVISION FAILURE ERROR PRINTOQTS

DIVERR L C(AC> C(MQ) C(MB) MODE "x"

PROB 0 000000000111 000111000111 000000001000

6000 0 000000000111 111000111000 000000001000

BAD 0 000000000111 111000111000 000000001000

SCA 000000001101

ERRORS PER HUNDRED! 0100

§CCNT L C(AC) C(MB)

500 0 000000000111 000111000111

501 0 000000000001 001110001110

502 0 000000001100 011100011101

803 1 111111110111 111000111011

804 1 111111111110 110001110111
505 0 000000001100 100011101110

$06 1 111111110111 000111011100

SC? 1 111111111110 001110111000
§CB 0 000000001100 011101110001
$09 1 111111110111 111011100011

$010 1 111111111110 110111000111

8011 0 000000001100 101110001110

$012 1 111111110111 011100011100

$C13 1 111111111111 111000111000

FNRST 0 000000000111 111000111000

PRINTOUTS A18!

OCCUR.

AND C ARE SHOWN IN THE ORDER IN WHICH THEY

PRINTDUTS B AND C 00 NOT OCCUR WITHOUT PRINTDUI A,

PRINTOUT A OCCURS AFTER A DIVISION FAILURE IF SR5 1F DEF}
OTHERWISE. THE PROGRAM swaps AT DIVERR R111, THIS PRINTOUT
OCCURS 1N ROUTINES 2 AND 3 ONLY'

DIVERR EDIVISIDN ERROR} MODE OF OPERATION
PRDB =DRIGINAL C(L’l C(AC): C(MQ). 9(MB)
GOOD SCORRECT C(L)! C(AC): C(MQ)0 C(MB) RESULTS
BAD :INCORRECT C(L): C(AC); CID): C(MB) RESULTS
SCA ECONTENTS DF SYEP COUNTER AFTER EXECUTION

DF DV! INSTRUCTION.

PRINTOUT B INDICATES THE NUMBER OF ERRORS PER 100 TRIE§. SR7

MUST BE ON TO OBTAIN THIS PRINTOUT'



63 3.3

A-

B-

CO-

Dal

E-

F-

G,

Hw

PRINTOUT C 15 A STEP BY STEP DISPLAY OF WHAT THE CORREQT
CONTENTS OF THE LINK, AC, AND NO SHOULD BE DURING EXECQTION
OF THE FAILING DIVIDE OPERATION. EACH LINE DISPLAYS THE
CONTENTS OF THE REGXSTERS AT THE START OF EACH STEP COQNTER
COUNT. AN ADDITIONAL LINE LABELED FNRSLT IS PRINTED AETER
SCO IN CASE OF DIVIDE OVERFLON, OR AFTER 5013 IN CASE OF A

NORMAL DIVIDE OPERATION TO DISPLAY THE FINAL CONTENTS OF THE

REGISTERS AT END OF LAST STEP COUNT. SR8 MUST BE ON TO
OBTAIN THIS PRINTOUT

OPON TERMINATION OF THE PRxNTOUT, THE PROGRAM ENTERS A SCOPE

LOOP THAT CONTINUALLY EXECUTE§ THE FAILING DIVIDE OPERATION.
IN ORDER To PERMIT SCORING or THE REGISTERS,

MULTIPLY DIVIDE EXERCISER ERROR PRINTOUTS
.C.-...--.--'--.-..--.Q------..--..-.--..

PROB AXB\B=A

A=7243 8‘113O

EXERR L C(AC) C(MQ) MODE

5000 O OOOOOOOOOOOO 111010100011
BAD 1 OlliilOOOOll 1O1110TIOOLO

ERRORS PER HUNDREDI OlflO

PROB Axa\axe\A=s

A37243 8:1130

EXERR L C(AC) c<M0> MOOE

6000 O OOOOOOOOOOOO OO10O1O11OOO
BAD O 1OO0111OO111 OOO1OO1OOO11

ERRORS PER HUNDREDI OOOO

PROB Axa\Rxa\AXA\Asa

A=7243 9:1130

EXERR L C(AC) C(MQ) MODE

GOOD 2 OOOOOOOOOOOO OOiOOilezOO
HAD O OO1OO1O1O11O OOP11111OO11

ERRORS PER HUNDRED! OiOO

PROB AXB\BXB\AXA\AXA\B=A

A37243 B‘llSO

EXERR L C(AC) C(MO) MODE

GOOD O OOOOOOOOOOOO 111010100011

BAD O O1101UO01160 101110101191

ERRORS PER HUNDRED! OlOO

"x"

"X"

"x"

"x"
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7.1

8.

8j1

PRINTOUTS B.D,E, AND H DD NOT occun WITHOUT THEIR PRECEDING

PRINTOUTS, SR7 MUST BE ON FOR THESE PRINTOUTS TO OCCUR. THEY

INDICATE THE NUMBER OF TIMES A PROBLEM FAILED PER 12% IRIES,

PRINTOUT A OCCURS DURING EXECUTION 0F ROUTINE 4,

PRINTOUT C OCCURS DURING EXECUTION 0F ROUTINE 5,

PRINTOUT E OCCURS DURING EXECUTION OF ROUTINE é,

PRINTDUT G OCCURS DURING EXECUTION OF ROUTINE 7.

SR5 MUST BE OFF FOR PRINTOUTS A.C;E. OR G TO OCCUR.

PRINTOUTS A.C,E, AND G HAVE THE FOLLOWING FORMAT!

RRDB DESCRIPTION OF MULTIPLY-DIVIDE EXERCISE USED}
A=XXXX

D=xxxx VALUES FOR A AND 8 USED DURING THE EXERCISE.

EXERR MULTIPLY-DIVIDE EXERCISER ERROR AND THE MODE

THAT FAILED, ¢"A" 0R "8")

GOOD CORRECT CIL’OC‘AC’I AND C<M0> RESULTS‘.

BAD INCORRECT EIL>.C<ACI. AND CIMD) RESULT§.

RESTRICTIONS

STARTING RESTRICTIONS
.---.-..-.--D..C-pI--

ONLY THOSE ADDRESSES GIVEN IN SECTION 4.2 SHOULD BE USED;

MISCELLANEOUS

EXECUTION TIME

THE TELETYPE BELL wILL. RING AT THE END OF 7 PROGRAM PASSES
WHICH IS APPROXIMATELY EVERY MINUTE AND “KEG 2" WILL BE PRINTED

OUT APPROXIMATELY EVERY 19 MINUTES.
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OSCILLOSCOPE SETUP

Vq-c....¢.---g¢--I

THE FOLLOWING OSCILLOSCOPE SETUP IS RECOMMENDED FOR VIEWING REGISTER

BITS FOR A MULTIPLY OR DIVIDE PROBLEM;

TIME BASE - ,5 US/DIV

SYNC 9 DRAWING M8340-0-l

MODULE TYPE - M8340

IC E24

PIN
I

6

FUNCTION SC=DL

NOTEI _SYNC ON NEGATIVE SLOPE;
PROBE A . SAME As SYNC}
PROBE a - LINK. AC. AND MO FLIP-FLOPS,

pROGRAM DESCRIPTION

PROGRAM ORGANIZATION

THE PDP'B/E EAE (KEG-E) MULTIPLY-OIVIDE TEST IS ORGANIZED AS FOLLOWS!

A. CONTROL ROUTINE. THIS ROOTINE CONTROLS PROGRAM SEQUENOES BY

HONORINC OPTIONS SET IN SRO THROUGH SR4, AND SR9 THROUGH Sflii}

BA SUBROUTINES

c. TEST ROUTINES. EIGHT ROUTINEs; ON: RROGRAM PASS CONSIsTs
OF 7 PASSES THROUGH THESE ROUTINES}

MAJOR SUBROUTINES

IHERE ARE THREE MAJOR SUBROUTINES, EACH OF THESE SUBROUTINES
IS CALLED ON BY ONE OR MORE TEST ROUTINES. THESE SURROUTTNES
CONTROL TESTING. ERROR DETECTION. ERROR PRINTOOTS. SIMQLATION.
AND SCOPE LOOPS.

A. MULTIPLY TEST SUBROUTINE, CALLED ON BY TE§T ROUTINES C AND E;
THE CALLING ROUTINE pROVIOES THE ADDRESS OF A TABLE CONTAINING

MULTIPLICATION OPERANDS AND THE EXPECTED RESULTS: AND THE

NUMBER OF TESTS IN THE TABLE.

8; DIVIDE TEST SUBROUTINE. CALLED ON BY TEST ROUTINE§ 2 AND 3. THE
CALLING ROUTINE PROVIDES THE ADDRESS OF A TABLE CONTAINING

DIVISION OPERANDS AND THE EXPECTED RESULTS. AND THE NUMBER

OF TESTS IN THE TABLE,

C. MULTIPLY-OIVIOE EXERCISER TEST SUBROUTINE. CALLED ON RY TEST

ROUTINES 4. 5. 6. AND 7, THE CALLING ROUTINE MOVES 2

OPERANDS To SYMBOLIC LOCATIONS A AND B. PROVIDES THE

SURROUTINE NITH THE ADDRESS OF EXERCISE TO USE. AND THE
ADDRESS OF THE CORRECT RESULTI



TEST ROUTINES

THE PROGRAM CONTAINS EIGHT TE§T ROUTINES NUMBERED FROM 9 T”R°”°H 7:

TEST ROUTINE D} FIXED MULTIPEY TEST} MUY INSTRUCTION IS TESTED

USING 55 FIXED TESTS}

TEST ROUTINE 1} RANDOM MULTIPLY TEST} NUT INSTRUCTION I5 TESTED

USING 508 TESTS WHOSE OPERANDS ARE DETERMINED AT RANDOM. THE

RESULTS OF THESE TESTS ARE DETERMINED THROUGH SIMULATION}

TEST ROUTINE 2} FIXED DIVIDE TEST; DVI INSTRUCTION IS TESTED

USING 4D FIXED TESTs;

IEST ROUTINE 3; RANDOM OIVIDE TEST; OVI INSTRUCTION Is TESTED

USING 333 TESTS HHOSE OPERANDS ARE DETERMINED AT RANDOM. THE RESULTS
OF THESE TESTS APE DETERMINEO THROUGH SIMULATION,

TEST ROUTINE 4; MULTIPLY/OIVIDE EXERCISE TEST. THE ROUTINE
GENERATES TOE SETS 0F THO NON-ZERO RANDOM NUMBERS. EACH SET OF

NUMBERS IS USED TO TEST THE ABILITY OF THE HARDHARE TO PERFORM

§UCCESSIVE MULTIPLY AND DIVIDE OPERATIONS. THIS ROUTINE CHECKS

EOR CORRECT RESULTS USING THE PROBLEM AXE/B=A.

TEST ROUTINE 5} MULTIPLY/DIVIOE EXERCISE TEST. USING THE NUMBER

SET GENERATEO BY ROUTINE 4, THIS ROUTINE CHECK§ FOR CORRECT
RESULTS USING THE PROBLEM AXB/BXB/ASB}

TEST ROUTINE 6} MULTIPLY/DIVIDE EXERCISE TEST. USING THE NUMBER

SET GENERATEO BY ROUTINE 4. THIS ROUTINE CHECKS POR CORRECT RESULTS

USING THE PROBLEM AXE/BXB/AXA/AaRI

TEST ROUTINE 7; MULTIPLY/DIVIDE EXERCISE TEST. USING THE NUMBER

SET OENERATEO BY ROUTINE 4. THIS ROUTINE CHECKS FOR CORRECT
RESULTS USING THE PROBLEM AXB/BXB/AXA/AXA/B:A,

NOTE! IF THROUGH PROGRAM SEQUENCE MODIFICATION EITHER 0F ROUTINES

5 THROUGH 7 IS EXECUTEO PRIOR TO EXECUTION 0F ROUTINE 4.
THE ROUTINE CURRENTLY BEING EXECUTED HILL GENERATE A NUMBER SET.
AND THE ROUTINE FOLLOHING HILL USE THI§ NUMBER SET FOR

THEIR TESTS,

IN NORMAL OPERATION. ROUTINE 4 GENERATES A NUMBER SET

EVERY TIME IT IS EXECUTED. AND THE ROUTINES FOLLOWING
USE THE NUMBER SET GENERATED BY ROUTINE 4. THE REASON

THIS IS TO PERMIT EASIER ISOLATION OF A FAILURE.

ROUTINE 4 PERFORMS ONE MUY. AND ONE OVI INSTRUQTION,
ROUTINE 5 PERFORMS THE SAME MUY ANO OVI INSTRUCTION.
PLUS ANOTHER MUY AND UVI INSTRUCTION. BY USINg THE SAME

OATA. SHOULD A FAILURE OCCUR IN ROUTINE 5. THE FAILURE Is

THEN LOCALIZED TO THE SECONO MUY OR SECOND OVI INSTRUCTION:
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0001
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0020
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0030
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0037

0040

0041

0290

maze
5001

zoaz

runs

@000

0000

name

mean

vane

7407

7411

7413
7415

7417

7421
7405

7501

7621

7441
7403

6001

7402

@222

7447

7431

0020

0000

4400

0234

0274

1565

0400

1640

2464
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IPROGRAMMERS

/

.0

66

ENE,

ADDA,

0000

m 1

2

3

OPEN

OPEN

OPEN
OPEN

I

DVI=7407

NHII7411

SHL=7413

ASRa7415

LSRI7417
MOL87421

MuVa7405
Mot-7501

CAHa7621

504-7441

SCLI7403

ION=6001

HLTI7402

OPEN20000

AMODEI7447

BMODEI7431
/

‘;20
MODE.
KSTART.
CHAIN:

SHLT:
SETCTR,
snst,
XIVPSTI
RANDNO.
UHUYTI
UUIVTo
UHOVEI

UCOMP.
U$R4Tl
U§R5TI
USRGTI
U§R7Tg
USATET.

UNUYSMI

IKE! EAE MULTIPLY/DIVIDE TEST

0042

0043

0044

0045

0046

0047

0050

0051

0052

0053

0054

0055

0056

0057

0060

0061

0062

0063

0064

0065

0066

0067

0070

0071

0072

0073

0074

0075

0076

0077

0105

0106

0127

2600

1726

1732
1736

1753

2000

1771
2064

2200

2145
2014

2230

2400

2256
2423

2215
3000

3012

3025

2542

2563

2741
2567

5000

4150
4200

1000

1046

3756

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

UUIVSHI

UFRT0A
UPRTlo
UPSPCI
UCRLPI
UHSG1I
UHSGiA.
UMSG2I
UPLI
UPREGI
UERPSBI
U'LRGSI
UHDSc0.
UF1TEL:
UP1213I
UP'R,
UADACI
uADNAC.
UADSB.

UMGROT.
UHQRTA.
UHVR,
UZM0110

UIAB,
uranu,
unoexa,
UPUNCH,
UCXERP.

UTYMOD:

TEMP,
TEHPig

CURTSTI
RTNNO.

ACE.
H03.

H88.

L7:
ACFI

OPEN

T$T0

CHAXNN

SHALT
‘

STCTR

SRSET

TYPSTG

HANSEN

MUYT

DIVT
MOVE

COMP

SR4T

SRST

SR6T

SR7T

SATET

MUYSM

MAINDEC-BE-O0MB

DIVSM

PRTO

PRTl

PSPC

CRLF
M561

MSGlA
M562

PL
PREG

ERPSF

PLRGS
H0500

F1TEL
P1213
PFR

ADAC

ADNAC
ADSB

MQROT

MORTA

MVR

2M011
TAB

FBRM

MDEXP

PUNCH

EXERP

TYHOD

0

QSQSSNSQGQNQSS'SSGQQSGSSG

ED FORTMILLER

IPROGRAM MODIFIABLE.
/”OL0” INSTRUCTION SET

/"NEU" INSTRUCTION SET

PAL10

I0 I "ANGUS"!

V161

NON 0 I "9 MODE"

°IFEBI72 16l10 PAGE 1-1



1KE8 EAE NULTIRLY/DIVIDE TEST

0130

6131

6132

0133

0134

0135
0136

0137
6140

6141

6142

6143
0144

6145
6146

6147
0150

0151

0152

0153

6154
0155

0156

0157

6160

6161

0162

0163

0164

0165
0166

0167

0176

0171

0172

0200

6201

6202

0203

0204

6205

6206

0207

0210

6211

6212

6000

6000

6000

6000

6000

6000

7776

0002
6000

0000

7766

0000

0000

7771
6000

0002
6063

6200

6032

7402

4777'

1142

3143

1145
3146

6061
7200

1021

3103

M0”:

M37:

SCSI
H003,
OFLOI
TABE,
31120
M010M.

ECTR,
FRCTRI
LCNTI

ENDTYP,

BELTYP,

.200

SHSETI

GETRDYI

IKEB EAE MULTIPLV/DIVIDE TEST
‘

0213

0214

6215
6216

0217
6220

0221

6222

0223

6224

0225

0226

0227

0230

6231

6232

6233

0234

0235

0236

0237

6240

0241

6242

6243

2244

0245

6246

0247

0250

6251
0252

0253

0254

6255
6256

0257

0260

0261

0262

0263

0264

6265

0266

6267

0270

6271

6272

0273

6274

6275
0276

0277

4260

7604

7604

7500
5775‘
7604

0175

7041
1102

7650
5775’
1103

7001
7640

5213
7402

5210
4274
5774I
7510
5363

3100
1103

7001
7640

5213

1100
7004

751a
5253

7402

5234

2146

5210
2;43
517a

5163

0060

1503

3102

2103

1103
3077

2103
1103

3101
1477

3103

5660

0000

7604

7700

5674

FINDIT,

INCRTN.

CHAINN.

PORNO,

SHALTI

MAINDEG-BE-DOMB

QQGSQ
7776

0002

88

6767

6060

7700

OPEN

OPEN

OPEN

JMP

JMS

-1

JHS
KEas

JHP

JHS
B ELL
JMP

KCC

HLT

JH!
TAD

DC‘
TAD

DCA

ION

CLA
TAD

DCA

NAgNotc.a£-oane

JHS

Las
RAL
SMA

JMP

JHP

I HOMEDF

I UCRLF

1 XTYPST

P2

GETRDY-5

I XTYPST

GETRDY-3

INTLD
LgNT
LpTR
BELCNT
SHORT

KSTART

NXTST

FORHD

SELECT

C7

RTNNo
CLA

LOPSEL
NXTST

CLA
GETRDY43

GETRDY

SHALT
DETMOD

SELMOD
TEMP1
NXTST

CLA

GETRDY¢3

TEMPl

‘.3

CHAINN

SHORT

GETRDY

LCTR
BELTYP
ENDTYP

I NXTST

RINNO
NXYST

NXTST

TEMP
NXTST

NXTST

CURTST

I TEMP

NXTST

x PORNO

CLA

I SHALT

PAL10 V141 9-PEB-72 16l10 PAGE 1-2

IFAILURES COUNTER

IDESIRED TEST LOOP COUNT

IIEST LOOP COUNTER
[NUMBER 07 TESIS COUNTER

IDESIRED PASSE§ BEFORE RINGING THE BELL
IIEST LOOP COUNT FOR RINGING THE BELL

zro CONTAIN A 9H6. or INSTRUCTION;
zaxxr.

ISET READER RUN.
IHALT To SET 58 szTchs To

IANY DESIRED oeTIow
ISET ur ran INIERRURTSX

ISET ADDRESS OE 1ST ROUTINE

/STORE AT NXTST

PAL10 V141 9-PEBI72 16310 PAGE 1-3

IROUTINE SELECT?
INO. START HIIH 1ST RTN

IYES

IIS IT THIS RTNT

IVES. 60 DO II
0IN

IIS THIS LAST RTN?

IND

xvcs. INCORRECI ROUTINE N01

IHALT T (SRO!
Inooz DETERMINER

ILOOP ROUTINE ISRZI
IVES. GD 00 II

INO. §AVE AC

[GET NEXT RTN ADDR

ILAST ROUTINE?
IND

ILOOP PROGRAM
IYES

/ENO or PROGRAM HALT} SR 3:1}

[REPEAT TEST HITHOUT ANY BELL OR PRINT-OUT;

xco RING THE BELL.
IGO PRINT.

IGET NEXT RTN No

ISTORE AT RTNNo

IGET CURRENT
IROUTXNE NUMBER

ISET CURRENT
IROUTINE ADDRE§s
/GET NEXT ROUTINE

onoR; STORE AT NXYST

IEXIT

IREAD 5R :1
iHALT 7 (SR6)

INO, EXIT

MN»



{KEG EAE MULTIPLY/DIVIDE TEST MAINDEC-BE-Dfifia PAL15 V161 9-FEB-72 16l10 PAGE 1-4

6366 1162 739 PINNO
/

6361 7462 HLY IUNc6N61T16NAL HALT (SR6 . 1)
I

6362 5374 JMP z SHALT /EX1T

6363 7200 SELMOO. 6L3 /

6364 1626 T36 MODE /

6365 7346 s23 6L3 INHICH MODE 15 To BE SELECTE67
0306 5312 JMP CHGTOB /"a" MODE,
6367 3773‘ 6c3 ABLSR /SET ABLSR 1N "MUL 513" FOR "3» MODE.
6316 7447 AHODE IGHANGE To "3" MODE Now.
6311 5561 JMP I CURTST /ST3RT TEST.
6312 7261 CHGTOB. CLA :3: 16661.
6313 3773' 663 3BLSR /SET ABLSR IN "HUL SIM" ran "a" M66E.
6314 7431 BMODE ICHANGE To "6» MODE Now,
0315 5561 JHP x CURTST /§T3RT TEST,

6313 7366 sw1szT. CLA 611
0317 1162 T36 RTNNo
0320 7402 HLT /56 1 :5 SET: R6UTINE JUST EXECUTED Is

IDISPLAYED TN IHE 3c; LEAVE 5R 1 SET
IAND SzLEcT NEH DESIRED ROUTINE 3y

IPLACING 6EsxR§6 R6UT1NE NUMBER IN
ISR 9-11 . PRESS CONTINUE:

6321 7366 :13 CLL /

6322 1621 T36 KSTART
6323 3163 663 NXTST

6324 4236 JHS TORRD
6325 5226 JHP eroxT

IRANDOM NUMBER GENERATOR SUBROUTINE
6323 6666 RANGEN. 6

6327 7266 CLA
6336 1371 T36 R3NTN6
6331 1353 T36 R3N6Ex
6332 7346 623 CLA
6333 5343 JMP R3NT36

6334 1336 T36 R3~T61
6335 3353 663 R3N6Ex
6333 1357 T36 R3N66N
6337 7164 611 HAL
6346 7436 521
6341 7661 136
6342 3357 663 RANCON

6343 1357 R3NT36. T36 R3NcoN

6344 1753 T36 T RANDEX
6345 3753 663 I RANDEX
0346 1372 T36 R3N53v
6347 7616 R33

6356 1753 T36 1 RANDEX
6351 2353 I52 R3N6£x

IKEB EAE MULTXPLY/DXVIDE TEST H3xN6E6-6E-66Ma P3116 V141 9-EEa-72 13:16 PAGE 1-5

6352 7666 NOP

6353 3372 663 R3~s3v

6334 1372 T36 RANSAV

6355 5723 JHP 1 RANGEN

0356 0371 RANDEX, RANTND

0357 6543 RANCON. 6543

0360 0361 RANTBLI 3‘1
0361 6543 6543

0362 3210 3210

0363 0765 0765

0364 5432 5432

0365 2107 2107

0366 7654 7654

0367 4321 4321

0370 1076 1076

6371 7467 R3NTN6. .,

6372 6666 R3N53v. OPEN

0373 2455

0374 4721

0375 4572

0376 1360

0377 4750

0400 3400

0400 0000 TYPSTG. 0

6461 7266 CLA

6462 1366 T36 I TYPSTG IGET INITIAL 366REss

6463 3232 663 TEHQ ISTORE INITIAL ADDRESS

6464 3234 663 FLAG /cLE3R FLAG

0405 2200 152 TYPSTG /PRESEIUP EXIT

6463 1332 T861. T36 I TEHQ IPICK UP DAT3

6467 7612 PTR /ROT3TE 3 BITS RTGHT

0410 7012 RTR

0411 7012 RTR

0412 4217 JHS T562 IGO TYPE FIRST CHAR

0413 1332 T36 I TEMQ IchK UP 63T3

0414 4217 JHS T562 /66 TYPE 2N6 CHADACTER

0415 2232 :52 TEMQ IEVEN STRING ADDRESS

6413 5263 JMP T561 /66 639K F6R MORE

0417 0060 TSC2. 0

0420 0265 AND K77 IMASK OFF 3 BITS
6421 3233 663 TEMR ISAVE CHARACTER

6422 1234 T36 FL3G ITEST WSPECIAL" rLlc
0423 7640 523 CL3

0424 5234 JMP TYPSP ISETT IYPE SPECIAL

0425 1233 T36 TEMR /No, REGULAR CHAR

0426 7450 5N3 IEEROT

6427 5232 JM’ .43 IVES. SET r139
6436 4253 TYPAT, JMS PRINT /N6. PRXNT IT

0431 5617 JHP I T562 IRETURN

6432 2234 132 FLAG ISET "ngchLn FL‘G

0433 5317 JMP I T862 IEXIT
:36434 3234 TTPSR. 663 FLAG ICLEAR FLAG

”‘35 1263 TAD TEHR ITEST [OR "an



/K[6 EAE MULYXPLY/JIVIDE TEST

2436

@437

044%

@441

@442

2443
@444

2445

2446

2447

245m

2451

@452

2453

2454

2455

2456

2457

2462

2461

2462

2463

2464

2465

2466

2467

2472

2471

2472

2473

2474

2475

2476’

2477

2522

2521

2522

2523

2524

2525
2526

2527

2512
2511

2512

2513

7261

7452

5232

7231

7652

5622
1271
3255

1263

4253

1272

3255

5617

3222

1266

7512

1267

1272
4474

5653

2222

2222

2232

2277

7742

21wa

2242

7522

7512

2222

2222

2222

2222

'2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

PRINT:

SNITCH,

TEMQI

TEMRp
FLAG,

M42,

C192:
2242,
SKXPMA.
SKIPPA,

Lg:

Lia

L20

L30

L‘n

L50

/K26 EAE MULTIPLY/DIVIDE TEST

2514

2515

2516

2517

2522

2521

2522

2523

2524

2525

2526

2527

2532

2531

2532
2533

2534

2535

2536

2537

2542

2541

2542

2543

2544

2545

2546

2547

2552

2551

2552

2553

2554

2555

2556

2557

2562

2561

2562

2563

2564

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

2222

6222

2122

6122

2122
1525

3125
2222

2221

2411

2625

2222

2221

2323

6222

2122

2323

L6:

L7:

L675.

LNINEn

L12:

L110

L120

L130

ZERO.

ONE.

MUYEPR,

DIVERR,

822:

5C1:

MAINDEC-BE-D2MB

ch

SNA

JMP
IAC
SNA

JMP
TAD

DCA

TAD

JMS
TAD

DCA

JMP

z

TAD

spa

TAD

TAD

JMS

JMP
a

2

2

77

.42

‘122
24a

SMA

SPA

(989

$819

{989

5119

TYPAT

cLA

X TYPSTG

sxxpna
swxrcu

TEMR

PRINT
SKIPPA

swaCH
I vscz

M62

C122

C242

1 UPUNCH

I PRINT

MAINDEC-BE-D2HB

2

849

88?

8’38

888

SF}&

GIGS

6222

2122

I2

6122 /1

2122
1525 /MUYERR

3125
2222

2221

2411 IDIVERR

2625

2222

2221

2323 ISC2

6222

2122

2323 ISC1

PALlfl V141 9-FE8-72 16:12 PAGE 1-6

,g‘ TYPE n."

xftsr ran 61

/YEs: EXIT coo:

IALTER INSTRUCTION
xro a: "SHA"

/rvp£ QHAR

IALTER :nsvnuctxow
ITO BE ”SPA"

IRETURN

ICOMPARE WITH 43

/OR SMA FOR SPECIAL CODES

P‘Llfl V141 9-FEB-72 16|12 PAGE 1-7



IKEO EAE MULTIPLY/DIV10E TEST

0565

0566

0567

0570

0571

0572

0573

0574

0575

0576

0577

0600

0601

0602

0603

0604

0605

0606

0607

0610

0611

0612

0613

0614

0615
0616

0617

06204

0621

0622

0623

0624

0625

0626

0627

0630

0631

0632

0633

0634

0635

6100

0100

2303

6200

0100

2303

6300

0100

2303

6400

0100

2303

6500

0100

2303

6600

0100

2303

6700

0100

2303

7000

0100

2303

7100
0100

2303

6160

{0001

2303

6161

0001

2303

6162
0001

2303

6163

0001

2303

0316
2400

5C2.

503.

504.

5C5,

5C6,

$07.

SCATE,

SCNINE.

3510-

SC11._

5012:

$013.

SCCNT,

IKE! EAE MULTIPLY/DIVIDE TEST

0636

0637

0640

0641

0642

0643

0644
0645

0646

0647

0650

0651

0652

0653

0654

0655
0656

0657

0660

0661

0662

0663

0664

0665

0666

0667

0670

0671

0672
0673

0674

0675

0676

0677

0700

0701

0702

0703

0704

0705

0706

0707

0710

0100

0616

2223

1424

0001

2022

1702

0001

0717

1704

0001

0201

0400

0100

2303

0100-

0100

1400

0100

asso

@103

5100

0103

0350

1521

5100

0100

@350

1502

S100

@100

0522

2217

2223

4020

0522

4010

2516
0422

0504

7240

0001

0530

FNRSLT.

PROS.

GOOD.

BAD,

SEAT.

LT:

CAC.

CHOI

CHB.

ERPER,

EXERR.

MAINotc-aE-oane

6100

0100

2303

6200

z1za

2303

6300

0100

2303

6400

0100

2303

6500

$100

2303

6600

0100

2303

6700

0100

2303

7000

0100

2303

7100

0100

2303

6160

0001

2303

6161

0001

2303

6162
0031

2303

6163
0001

2303

0316
2400

[$02

/SC3

ISC4

ISC5

ISC6

.
ISC7

ISCB

ISC9

ISC10

[$011

/5012

’5013

ISCCNT

MAXNDECIBE-D0HB

0100

0616

2223

1424
0001

2022

1702
0001

0717

1704
0001

0201

0400

0100

2303

0100

0100

1400

0100

0350

0103

5100

0100

0350

1521
5100

0100

0350

1502

5100

0100

0522

2217

2223

4020

0522

4010
2516

0422

0504

7240

0001

0530

IFNRSLY

IPROB

/GOOD

IBAD

ISCA

IL

ICcAC)

/C(HQ)

/C(MB)

PAL10

P4L1D

IERRORS PER

IHUNDRED!

IEaX

V141

V141

9-PE9-72

9-PEB-72

16'10

16110

PAGE 1-6

PAGE 1-9



IKEB EAE HULTIPLY/DIVIDE TEST

0711

0712

0713

0714

0715
0716

0717

0720

0721

0722

0723

0724

0725
0726

0727

0755

0756

0760

0761

0762

0763

0764

0765

0766

0767

0770

0771

0772

0773

0522

2200

0100

0130
0234

0240

754a

0140
0001

0130
2234

0230

0234

0140
7542

0240

0001

0130

0234

0230

0234

0130

0134

0140
7540

0240

0001

0130
0234

0230

0234

0130

0134

0130

0134

0240

7540

0140

0001

0140
7540

4040

4040

4040

0240

7540

4040

4040

0015

0012

0001

PRBl,

pnez.

pass.

PRB4,

ABVAL.

AVALUEI

BVALUEI

[KEG EAE MULTIPLY/DIV10E IEST

1000

1001

1002
1003

1004

1005
1006

1007

1010

1011

1012
1013

1014

1015

1016

1017

1020

1021

1022

1023

1024

1025
1026

1027

1030

1031

1032

1033

1034

1035

1036

1037

1040

1041

1042

1043

1044

1045

1046

1047

1050

1051
1052
1053

1054

1055

1056
1057

1000

0000

2215

6046

7200

1215

7640

7410

5212

6041

5204

6042

3215
5600

0000

0000

3216

7010

3157

6201
1777

3000

4160
6041

5233
6042

3215

5236
6031

5244
6032

7300

1157
7004

1216

6001
5400

7402

5236

@606

4426

@710

4445

7773

4447

4476

4446

7776

4426

PUNCH.

PFLAGa
INYAC4

INTSVC.

OUT.

UNXINT,

EXERP.

MAINDEC-BE-DOMB

0522

2200

0100

0130
2234

024a

7540

2140
0001

0130
@234
0230

0234

0140
754B

@240

0001

0130
0234

@230

0234

0130

@134

0140
7540

2240

0001

0130
0234

0230

€234

0130
0134

0130

0134
0240

7540

0140
0001

@149
7540

404a

4040

4040

0240

7540

4040

4040

0015

0012

0001

MAINDEG-BE-DOMB

PAGE

6

182

7L5
CLA
TAD

52A

SKP

JMP
Tsr

JMP
rcr
0:4

JMP
a

a

064

RAR

DCA

CDF
TAD

PFLAG

PFLAG
CLA

.*3

.-5

PFLAG
I PUNCH

INTAC

LINK
a

I (0

DCA 0

JMS
TSP

JMP
TCF
DCA

JMP
KSF

JHP
KCC

CLA
TAD

RAL
TAD

ION

JMP
HLT
JMP

0

JHS
EXER

JMS
'5

JMS
JMS
JHS

-2

JMS

HOMEDF

'34

PFLAG
ouv

UNXINT

CLL

LINK

INTAC

I 0

OUT

I XTYPST
R

I UPSFC

UMSGl
UTYMoo

UCRLF“Hp-Q
I XTYPST

PAle V131

lEaR

9-FEB-72 16'10 PAGE 1'10

IR:

IEND CODE

/43X

/34/
/3.SPC

/.'SPC
IApSPC
IEND CODE.
IAoX

/34/
/84X

’94/
/6|$PC

/I.SPC

IB,SPC

/END CODE

IA|X

’94/

/34X

/54/

IAIX

IAgl
/AISPC

I'aSPC

IBnSPC
IEND CODE

IAIX

IB./

/8.x

’34/

[4.x
/64/

l64X

/66/

[B'spc
/'45PC

/A|SPC
/END CODE

I6ISPC

/I.SPC
[SPCISPC

ISPCoSPC

ISPC'SPC
I8.SPC

II.SPC
ISPC.SPC

/§PC45PC
’59

/LF
IEND CODE

PAL10 v14; 9.753.72 16110 PAGE 1-11

/SET PUNCH/PRINTER FLAG.
/PUNCH/PRINT

/PFLAG RESET?

IND

IYES
IPUNCH/PRXNTER FLAG UP?

INO,REPEAY
/YES.CLEAR PUNCH/PRINTER FLAG

[CLEAR PFLAG

IEXIT

ISAVE Ac

ISAVE LINK

IPUNCH/PRINTER?
INC.
/YES.CLEAR ITS FLAG

ICLEAR PFLAG

IREADER/KYBD?

[No.ERROR
IYES.CLEAR FLAE. AC. ADVANCE

IRESTDRE LINK

IRESTORE AC

IENABLE INTERRQPT
/EXIT
xunzxpecrsn INIERRUPT HALrfi

[PRINT EXERR

ISPACE 5

IIYPE MODE

ICRLF
‘9

IIHICE
IPRINT GOOD



IKEG EAE MULTIPLY/DIVIDE TEST MAINDEC'BE'D0HB

1060

1061

1062
1063

1064

1065
1066
1067
1070

1071

1072

1073
1074
1075

1076

1077

1100

1101

1102

1103
1106

1105
1106

1107

1110

1111

1122

1123

1124

IKEG EAE MULTIPLY/DIVXDE TEST

1142

1143
1144

1145
1146

1147

1150

1151

1152
1153

1154

1155
1156
1157

1160

1161

1162

1163
1164

1165
1166

1167

1170

1171

1172

1173
1174

1175
1176

1177

1200
1201

1202

1203
1204

1205

1206

1207
1210

1211

1212

1213

1214

1215

1216

1217

1220
1221

6646 6000

4445 JMS 1 UPSPC

7772 .6

4455 JMS I UPLROS
6112 L58
7776 -2

4426 JMS I XTYPSY

6651 BAD

4445 JHS ! UPSPc

7771 -7

.4455 JMS I UPLRDS
0116 LR
7776 -2

5646 JMP I EXERP

6666 616268. OPEN

1111
‘

7A0 Ma

3666 DCA 266

1626 746 RODE

7656 SNA CLA

5676 JHP 1 MLDEMB
1776‘ 7A6 M7AOR
7661 146

3666 OCA 2MB

5676 JHP I MLDZMB

6666 MSMBR. OPEN

17754 7AO HEM

3121 DCA MBR

1626 TAD MODE

7656 SNA CLA
5716 JMP ! MSMBR

17757 7A6 HEM

3665 DCA 5

1465 7A6 z 5

3121 064 MBR

5716 JHP 1 MSHBR

6666 DLDZMB. OPEN

1111 7A6 MB

3666 D64 EM:

1626 7A6 MODE

7656 SNA CLA
5723 JMP I DLDZMB

17747 7AO DVAOR

1147 TAD K2

3666 66A 2M6

5723 JMP I DLDEHB

6666 65656. OPEN

17734 7A6 HBO

3121 064 MB!

1626 7A6 MODE

7656 SNA CLA

MAINDEG-BE-DaMB

5735 JMP 1 DSMSB

1773’ 7A6 M80

3665 664 5

1465 7A6 7 5

3121 DOA MBR

5735 JMP I DSHSB

6666 HHATAA OPEN

7266 CLA
1626 TAD MODE

7646 524 cLA

5357 JHP .43
1164 7A6 A

5756 JHP 1 HHATA

1667 TAD AODA

5756 JMP I HHATA

6666 66476. OPEN

7266 CLA

1020 7A6 MODE
7646 $24 CLA

5376 JMP .43
1165 7A6 a

5761 JHP z HHATB

1667 7A6 ADDA

7661 146

5761 JMP : HHATB

IHUL7XPLV TEST ROUTINE

1472

1415

1271

1215
6666

1266 4. 17741

6666 MUYT. 6

7266 CL4
3166 664 L

4432 JMS I UMDVE

6166 L

6167 Ac

7752 -26

1666 7A6 I MUYT

3215 064 MIADR
2266 :52 MUYT
1666 746 I MUYT

3144 664 767R

4432 JMS I UMOVE

6666 MTADR. 6

6116 M0

7776 -2

4777‘ JMS HLDIMB
1215 7A6 MTADR

PAL10 V141 9'FEB-72 16l10 PAGE 1'12

[SPACE 6

[PRINT REDS

IRRINT BAD

ISPACE 7

/PR1NT REGS

IEXIT

IGET THE MB

[BHBIMB

/”A” DR "8"

I

/”4" MODE.
IQET HIADR
I41 To IT

IADDRE§S Or OPERAND

IEXIT

IEET THE ”MUL" MB

IHBRIHBM

/”A” OR "B"

I

[”6” NUDE
/”3” MODE. GET CONTENTS OF ADDRESS STORED 1N HEM;

ISTORE OPERANo 1N Ran;
IEXIT.

IPUT C(HB)

IXNTO 6MB.
/”A" on "3" MODE?

/

/nAn

7N6"
MODE. EXIT WITH ans-ND. SE7 76R 6:.

MODE. GET DVADR

IADD 2 7o MAKE :7 THE ADDRESS or OPERAND
llHB I ADDRESS or DPERAND

IEXITu SET ‘03 "9" MODE}

[GET THE "DIVIDE” NB

/HBRDM80
7N4" OR "8" MODE?
I

PAL16 V141 9-753-72 16116 PAGE 1-13

/”6” MODE. EXII SET FOR "A" MODEi
IGET CONTENTS OF ADDRESS STORED IN HBO

ISYDRE OPERAND xN HER

IEXIT §E7 FOR VB" MODE

INHICH MODE? "6" OR "B”

’5KXP IF ”6" MODE

IGET "A" OPERAND;
75x17 WITH DPEBANO 1N Ac

77:7 ADDRESS DE "4"

75x17 IHTH ADDRESS or OPERAND !N A6

7HHIOH MODE? WA" OR "a"

ISKIP IF "A" MODE.
7~an MODE MODE
IGET "an OPERANO

754:7 WITH DPEBANO 1N Ac

IGET ADDRESS DE "A"-

IADD 1 7D MAKE 17 THE ADDRESS OF B

7EXIT Hx7H ADDRESS or DPERAND 1N Ac

IGET 4ND STORE ADDRESS
I07 TE§T DATA

7SE7 AND STORE

77ES7 COUNT
IGET AND STORE

77ES7 PARAMETERS

[SET THE 2MB



/KEB EAE MULTIPLY/UIVIDE TEST

1222

1223

1224

1147

3225

4432

72am

0113

7776

1111

3115

3112
4263

4273

4433

7774

5251
4434

5233

2144

5245
5422

1215

1151

3215

5214

4435

5257

4365

4435

7410

5242

4312

4325

4347

5240

$202

7209

1006

3271
1118

7425

2099

5663

mane

31:7

70a4

3116

7531
3120
4776!

7441

3132

HUM,

MLT,

MERR.

MULT.

MB”:

/

MSTR,

/KEB EAE HULTIPLY/DIVIDE TEST

1384

1305

1326

1337

1310

1311

1312

1313

1314

1315

1316

1317

1320

1321

1322

1323

1324

1325

1326

1327

1330

1331

1332

1333

1334

1335

1336

1337

1342

1341

1342

1343

1344

1345

1346

1347

1350

1351

1352

1353

1354

1355

1356

1357

1360

1361

1362

5673

3330

7230

1122

7462

5735

azaz

4446

7774

4426

7551
4445

7774

4454

4436

4325

5712

1000

4437

5725
4424

3141
7634

3143
4263

4273

4433

7774

214%

/

HEHLT;

/

MERPT,

MFRP,

/

MSMP,

"$1009:

IROUTINE TD

SELECT:

MAINDEC-BE-DQMB

TAD K2

DCA .42
JMS 1 vmov:

2

ACSB

~2

TAD MB

OCA HBSB

DCA LSB

JMS MULT
JMS MSTR

JMS I UCOMR

-4

JMP MERR

JMS I USR4T

JMP HDM

ISZ TCTR

JMP .*2
JMP I CHAIN

TAD MTADR
TAD K4
DCA MTADR

JMP MTADR-1

JHS x uspsr

JMP .‘5

JMS HEHLT
JMS x USRST

SKP

JMP MLT

JMS MERPT

JMS MFRP

JHS MSMP

JHP MLT

w

CLA
TAD 2MB

DCA MBM

TAD M0

MQL MUY

7

JHP I HULT

DCA ACR

RAL
DCA LR
MQA

DCA MGR

JMS M$M8R
SCA
DCA scs

MAINDEQISECDZMB

JMP 1 MSTR

2

CL4
TAD RTNNo
HLT
JMP I MEHLT

a

JM5 1 UCRLr

-2

JMS : XTYPST

MUYERR

JMS 1 UPSPc
.4

JMS I UERPSB

JMS I USRbT

JMS MEHLT

JMP 1 HERPT

fl

JMS I USR7T

JMP 1 MFRP

JMS I SETCTR
FRCTR

.144
DCA FCTR

JMS MULT
JMS MSTR

JMS I UCOMP

-4

152 FCTR

{52 FRCTR

JMP ‘05
JMS I UMSGZ

JMS I USR6T

JMS MEHLT

JMP 1 MFRP

a

JMS I USATET

JMP 1 MSMP

JMS 1 UHUYSM

JMS 1 UHoscz

JMS ! UF1TEL

JMS 1 UPFR

JMS MULT
JMP ;-1

L45
RTR

SNL

PAL10 V141 9-FEB-72 16'15 PAGE 1'14

[GET AND STORE

lEXPECTED RESULTS

xHARDuARE MULTIPLY

xSTORE RESULTS
ICHECK RESULTS

[ERROR

ILOCK ON TEST? {SR4 ON)

zves

IALL TESTS DONE?
INO

IYES. 5x11
ISET u FOR

INEXT MULTIPLY
ITEST

IPRINT/HALT?
750 PRINT

zco HALT
IPRTNT?

I60 PRINT

IPRINT MULT ERROR

/PR1NT FAILURE RATE IF DESIRED
IPRINT SIHU AND GO INTO SCOPE LOOP

IIF DESIRED

11MB T0 MBM

ILOAD "0 AND MULTIPLY

IEXIT

ISTORE AC RESULTS

ISTORE LINK RE§ULT

I$IORE no RESULT
ISTORE MB RESULT

ISTORE CONTENTS OF STEP CTp

PAL1U V141 9-FEB-72 16|1fl FACE 1-15

IEXIT

IGET ROUTINE NUMBER

IMULTIPLY ERROR ”ALT
IEXIT

ICRLF

ITWICE
IPRINT MUYERR

ISPACE 4

IPRINT ERROR DATA

IHALT AFTER PRxNT7

IND. EXIT

IPRINT FAILURE RATE?

IND. zxxT
ISET FRCTR

ITO ~1ae

ICLEAR FCTR

IMULTIPLY
ISTORE RESULTS

ICHECK RESULTS

/ERR0R. +1 To FCTR

IDONE 197 TIMES?

INO. REPEAT

IPRINT FAILURE RATE

IHALT AFTER PRTNTT
/YES

/~o. EXIT

I§IMULATION AND scope LOOP?
IND, ExxT

ISIMULATE MULTIPLY
IPRTNT HEADIN AND scm

[PRINT sc1 THROUGH 5:11

IPRINT FINAL RESULT

SET Moo: INDICATOR

[SR 10 SET?

mad 4m,



IKE! EAE MULTIPLT/OIVIDE TEST MAINDEC-BE-DOMB

1363 5366 JHP .43
1364 7710 SP4 CLA

1365 5371 JMP ,44
1366 7300 SETA, CLA CLL
1367 3020 004 MODE

1370 5775' JMP SELMOD

1371 7240 SETB, CLA CMA

1372 3020 DCA MODE

1373 5775' JMP SELMOD

ITAPE 2 - KE81

IDIVIOE TEST ROUTINE

1375 93%}

1376 1110

1377 1076

1420 4. 17761

1400 3000 DIVT, Z

1401 7200 014

1402 3106 OCA L

1403 4432 JHS 1 umovz

1464 3106 L

1425 9107 AC

1406 7752 -26

1407 1600 740 I 01v7

1410 3215 004 DVADR

1411 2200 132 01V7
1412 1600 740 1 01V7

1413 3144 004 TCYR

1414 4432 JMS x UMOVE

1415 0000 OVADR, 0

1416 0107 4c

1417 7775 -3

1420 47774 JMS 010203

1421 1215 740 DVADR

1422 1150 740 K3

1423 3225 004 .42
1424 4432 JHS 1 UMOVE

1425 0000 0

1426 0112 L58
1427 7775 -3

1430 1111 . 740 MB

1431 3115 004 M858

1432 4262 400. JMS 01v0

1433 4274 305 DSTR
1434 4433 JHS x UCOMP

1435 7774 .4

1436 5250 JHP 0220

1437 4434 01?. JMS 1 05047

1440 5232 JMP HDD

1441 2144 :52 TCTR

1442 5244 JHP .42
1443 5422 JHP 1 CHAIN

1444 1215 740 DVADR

1445 1152 740 K6
1446 3215 004 DVADR

IKEB EAE MULTIPkY/DIVXDE TEST M41NOEQ-aE-O0MB

1447 5214 JMP OV4OR.1

1450 4435 DERR. JMS I USRSY

1451 5256 JMP .65
1452 4306 JMS DEHLT

1453 4435 JMS 1 USRST

1454 7410 SKP

1455 5237 JMP 0LT

1456 4313 JMS DERPT

1457 4326 JHS DFRP

1460 4350 JMS DSMP

1461 5237 JMP OLT

1462 0000 DIVD. 0

1463 7200 CLA

1464 1006 T40 2MB

1465 3272 DCA MED

1466 1110 T40 MO

1467 7421 MGL
1470 1107 TAD AC

1471 7407 CV!

1472 0000 MED. Z

1473 5662 JMP I OIVD

/

1474 0900 DSTR. 0

1475 3117 004 ACR

1476 7004 041
1477 3116 0:4 LR
1500 7501 MQA

1501 3120 004 MGR

1502 4776’ JHS DSHSB

1503 7441 SC4

1504 3132 004 505

1505 5674 JMP I OSTR

/

1506 0000 DEHLT. 0

1527 7200 014

1510 1102 T40 PINNO
1511 7402 HLT
1512 5706 JHP I OEHL7

/

1513 0000 OERPT. 0

1514 4446 JMS ! UCRLP

1515 7776 -

1516 4426 JMS T XTYPST

1517 0555 DIVERR
1520 4445 JMS I UPSPC

1521 7774
*'

.4

1522 4454 JMS 1 UERPSB

1523 4436 JMS 1 USR6T
1524 4306 JHS DEHLT

1525 5713 JMP T DERPT

/

1526 0000 0720. 0

P‘ng V141 9-FEB-72 16l15 PAGE 1016

INC.

IVES. SR11 SET?
IVES.

IMOOE SET FOR "4"

IDO MODE SELECTION
/7777
7000: SET 702 TB"
700 MODE SELECI1ON

/GET AND STORE ADDRESS

/OF TEST DATA

IGET AND STORE

ITEST COUNT
IGET AND STORE

ITEST PARAMETERS

ISET DLDEHB

IGET AND STORE

/EXPECTED RESULTS,

/HARDHARE DIVIDE

ISTORE DIVIDE ”ESULTS
ICHECK RESULTS

7222023.
ILOCK 0N 725771504 ON)

7725.
IALL TESTS DONE?

INC,
7755. 2x17,

7s57 UP row NEXT

/OIVIO§ 7237;

PALlfl V141 9-FEB-72 16l15 PAGE 1'17

IPRINT/HALT?
IGO PRINT

ISO 4417
IPRXNT?
IGO PRINT

IPRINT DIV ERROR

IPRINT FAILURE RATE IE DESIRED
IPRINT SIHU AND SCOPE LOOP 0F DESIRED,

/MB TO MBD

ILOAD M0

ILOAD AC

IDIVIDE

IEXIT.

/STORE AC RESULT

ISTORE LINK RESULT

ISTORE MO RESULT
757002 00 055017

ISTORE CONTENT OF STEP COUNTER

IEXIT.

IGET ROUTINE NUMPER
[DIVIDE ERROR H417

IEXIT.

ICflLF

ITHICE
IPRINT OIVERR

ISPACE4

IPRTNT ERROR 0474

[HALT AFTER PRINT?



[KEG EAE MULTIPLY/DIVIDE 1:57 MAINDEC-BE-DOMB PAL10 .v141 9-PEB-72 16l10 PAGE 1-16

1527 4437 JMS x usa77 xpnz~7 71:1unc 917:7

1530 5726 JMP I DFRP IND. EXIT.
1531 4424 JMS I SETCTR [SET FRCTR

1532 0141 FRCTR [TO '100

1533 7634 '144

1534 3140 DCA 7977 chzAn rcrn

1535 4262 JMS oxvo zolvrog
1536 4274 JMS DSTR [STORE RESULTS
1537 4433 JMS I UCDMP [CHECK RESULTS

1540 7774 o‘

1541 2140 IS! FCTR [ERROR .41 TO PCTR

1542 2141 IS? FRCTR [DONE 100 TIMES?

1543 5336 JMP .-5 IND, REPEAT
1544 4451 JM5 I UHSGZ [PRINT FAILURE RATE

1545 4436 JMS I USR6T [HALT AFTER PRINT?
1546 4306 JMS DEHLT [YES.
1547 5726 JMP I DFRP IND. EXIT,

/

1550 0000 DSMP. 0

1551 4440 JMS I USATET [SIMULATION AND SCOPE LOOP?
1552 5750 JMP I DSMP [NO, EXIT

1553 4442 JM5 I UDIVSM [SIMULATE DIVIDE
1554 4456 JMS I UHDSCO [PRINT HEADJNG AND SCO

1555 1134 TAD OFLO
1556 7640 SZA CLA [DFLOT
1557 5362 J09 .‘3 [753.
1560 4457 JMS I UFiTEL [ND. PRINT 5C1 TO SC11
1561 4466 JM5 1 UP1213 [PRINT sc12 AND 5613}
1562 4461 JNS 1 uprn 77R1~7 FINAL Rgsu17.
1563 4262 D5LOOP, JMS DIVD [DIVIDE.
1564 5363 JMP ,-1 [REPEAI.

1565 0000 SICTR. OPEN

1566 7300 CLA CLL

1567 1765 TAO ! STCTR [SET CTR ADDRE§S
1570 3077 DCA TEMP [SAVE AT TEMP

1571 2365 1S2 stern 7

1572 1765 TAD I STCTR [SET COUNT

1573 3477 DCA I TEMP [STORE PER C(TEMP)
1574 2365 152 STCTR
1575 5765 JMP I STCTR

1576 1135

1577 1123

1600 ., 177.1

1600 0000 SR4T. 0

1601 7604 LAS [READ SR
1602 0207 AND SROMSK

1603 7640 SZA CLA [SR4 ON?

1604 5600 JMP I SR4T [YES.
1605 2200 152 SR4T [ND.
1606 5600 JMP I SR4T

IKEB EAE MULTIPLY/DXVIDE TEST MAINDEC-BE-DOMB 7111a v141 9-753-72 16l10 PAGE 1-19

1607 0200 SR4MSK, 0200

1610 0000 SR5T, 0

1611 7604 LAS [READ SR
1612 0217 AND SR5MSK

1613 7650 SNA CLA [SR5 ON?

1614 5610 JMP 1 SR5? INO.
1615 2210 I52 SR5T [YES.
1616 5610 JMP I SRST

1617 0100 SRSMSK. 0100

1620 0000 SR6T, 0

1621 7604 LAS [READ SR

1622 0227 AND SR6MSK

1623 7640 SZA c1; [$36 o~7

1624 5620 JMP I 5R6T [YES.
1625 2229 Is: SRGT /No.
1626 5620 JMP I SR6T

1627 0040 SR6MSK. 0040

1630 0000 SR7T, 0

1631 7604 LAS [READ SR

1632 0237 AND SR7MSK

1633 7650 SNA CLA [SR7 ON?

1634 5630 JMP 1 SR7? INC,
1635 2230 152 SR7T [YESp
1636 5630 JHP I SR7T

1637 0020 SR7MSK. 0020

1640 0000 SATET. 0

1641 7604 LAS [READ SR
1642 0247 AND SATEMK

1643 7650 SNA CLA [SR8 ON?

1644 5640 JHP I SATET INC.
1645 2240 152 SATET [YES.
1646 5640 JHP I SATET

1647 0010 SATEMK, 0010

1650 0000 MOVE. 0

1651 7200 CL‘

1652 1650 TAD 1 MOVE [GET "FROM ADDR" AND

1653 3273 DCA FADDR [STORE AT F'ADDR

1654 2250 I52 MOVE

1655 1650 TAD I MOVE [GET "TO ADDR" AND

1656 3274 DCA TADDR [STORE AT TADDR

1657 2250 152 MOVE

1660 1650 TAD I MOVE [GET "MOVE COUNT" AND

1661 3275 DCA MCTR zsron: 17 MCTR

1662 2250 IS? MOVE [SET UP EXXT ADDRESS

1663 7200 MDVEA: CLA

1664 1673 TAD I FADDR [GET "FROM" WORD
1665 3674 DCA I TADDR [STORE AT "TO" LOCATION

1666 2273 IS? FADDR [INCREMENT ”FROM” ADDRESS
1667 2274 152 TADDR [INCREMENT "TO" ADDRESS

1670 2275 152 MCTR [ALL WORDS MOVED?
O

1671 5263 JMP MOVEA /~o, \
1672 5650 JMP 1 Nov: Ives.



/KEB EAE MULTIPLY/DIVXDE TEST

1673

1674

1675

1676

1677
1700

1701

1702

1703

1704

1705

1706

1707

1710

1711

1712

1713

1714

1715

1716

1717

1720

1721

1722

1723

1724

1725

1726

1727

1730

1731

1732

1733

1734

1735

1736

1737

1740

1741

1742

1743

1744
1745

1746

1747

1750

1751

1752

0000

0000

0000

0000

1676
3325

2276

1321
3323

1322

3324

1723

7041
1724
7640

5676

2323
2324

2325

5306

2276

5676

0112

0116
0000

0000

0000

0000

4426

0545

5726

0000

4426

0547

5732

0000

7200
1736

3352

2336

4426

1750

2352
5343

5736

4000

0100

0000

r4002,

74000,
MCTR.
/

COMP,

COMPA:

C14

C24

C167

C2A.

CHPCTR,

/

p070.

9971,

pSPC4

SPCTR.

IKEB EAE HULTIPLY/DIVIDE TEST

1753

1754

1755

1756

1757

1760

1761
1762

1763

1764

1765

1766

1767

1770

1771

1772

1773
1774

1775

1776

2000

2001

2002

2003

2004

2005

2006

2007

2010
2011

2012

2013

2014

2015
2016

2017

2020

2021

2022

2023

2024

2025

2026

2027

2030

2031

2032

2033
2034

0000

7200

1753

3370

2353

4426

1765

2370

5360
5753

0015

0012

0001
0000

0000

4445

7766

4426

0671

5771

2000

0000

4426

0657

4445

7771

4426

0661
4445

7766

4426

0665

5600

0000

4447

4450

4476

4446

7776

4426

0643

4445

7772

4455

3106

7775
4446

7777

4426
0646

I

CRLFI

/

M5611,

MAINDEC-BE-DOMB

0

0

0

0

TAD I CDMP

DCA CMPCTR

IS! COMP

TAD C1
DCA C1A

TAD C2

DCA C2A

TAD 1 C1A

CIA
TAD I C2A

52A CLA

JMP I COMP

IS! C1A

IS! C2A

152 CMPCTR

JMP COMPA

XSZ COMP

JMP I CDMP

L58
LP
0

0

0

JMS I XYYPST

JMP I PRTO

JMS I XTYPST

JMP I PRTi

TAD I PSPC

DCA SPCTR

IS? PSPC

JMS I XTYPST

.64
IS! SPCTR

JMP .-3
JMP I PSPC
4000

0100
0

MAzNDEC-BE-DOMB

0

CLA
TAD I CRLF
0C6 CRCTR
152 CRLF
JHS I XTYPST

.64
IS! CRCTR

JMP '03
JMP 1 CRL'

0015
0012

0001

CRCTR. 0

0

JMS I UPSPC

I12
JHS 1 XTYPST

CMB

JMP I MSGlA

4. 17711

/

E22584

JMS I XTYPST

JMS I UPSPC

JMS I XTYPST

JMS I UPSPC

JMS I XTYPST

JMP I H561

I UMSGi
I UMSG1A

JM5 1 UTYMDD
I UCRLF

JMS I XTYPST

JM5 1 UPSPC

JM5 1 UPLRGS

JMS I UCRLF

JMS I XTYPST
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IGET AND STORE NUMBER OF
INORDS To COMPARE

/LSB ADDRESS YD C1A

[LR ADDRESS TD C2A

[GET SHOULD BE HDRO.
/2'S CDMPLEMENT 17

/ADD RESULT uoRD

/RESULI 07

IFDR NEXT COMPARE

IODNE COMPARING?
INC.
’YESIIQL

72m.

[PRINT 6 04

[PRINT A 1.

IOET NUMBER
ID? SPACES

ISPACE ONCE,

74LL SPACES oo~z7

IND, REPEAT

/YES. EXIT,

PAL10 V161 9-PEBu72 16l10 PACE 1'21

IGET NUMBER

707 can:

ICRLF ONCE

I‘LL CRLF DONE!

IND. 020547
IYES. 0x17.

ISPACE 10;

[PRINT C(MB)

IEXIT

[PRINT L.

ISPACE 7.

/PR1NT C(AC)

ISPACE 10.

/PRINT CtMD)

IEXIT

/PRINT HEADXNGS

IIYPE MODE

/CRLF
IONCE

IPRINT PROB

ISPACE 6

IPRINY 3 REGISIER

ICRLF

. ~\\
IPRINT GOOD



IKEB EAE MULTIPLY/DIVIDE TEST

2035

2036

2037

2040

2041

2042

2043

2044

2045

2046

2047

2050

2051

2052

2053

2054

2055

2056

2057

2060

2061

2062

2063

2064

2065

2066

2067

2070

2071

2072

2073

2074

2075

2076

2077

2100

2101

2102

2103

2104

2105

2106

2107
2110

2111

2112

2113

2114

2115

2116

2117

2120

2121

4445

7772

4455

2112

7775
4426

2651
4445

7771
4455

2116

7775

4446

7777

4426

2654

4445

7772

4453

2132

4446

7777

5614

2000

4446

7776

4426

0675

4277

2142

4476

4446

7777

5664

0'000

4424

2143

7774

1334

3315
1677

2277

3342

1742

3341
3342

7100

1341
1335

7420

5323

2342

3341

M562.

BDCNV‘

ARROW.

IKEB EAE HULTIPLY/DIVIDE 1:57

2122

2123

2124

2125
2126

2127

2130

2131

2132

2133

2134

2135

2136

2137

2140

2141

2142

2143

2144

2145

2146

2147

2152
2151

2152

2153

2154
2155

2156

2157

2160

2161

2162

2163

2164

2165

2166
2167

2172

2171

2172

2173

2174

2175

2176

2200

2201

2202

2203

5313

7222

1342

1344
4474

7322

2315

2343

5312
5677

1335

6232

7634

7766

7777

2222

2222

2222

0260

2222

4445

7775

4424

2174
7764

1745

3373

2345

1773

3373

1373

7224

3373

7432

5367

4443

7410

4444

2374

5362

5745
2222

2222

0007

0001

2222

2222

7200

1620

3214

122224.
TENPHR,

VALUE:
DIGITI

CNVCTR.
K260.

PREG,

PR3.
PRCTR;

BELL:

PLI

MAINDEC-BE-D0MB

JMS I UPSPC

H6

JMS I UPLRGS

L58
-3

JMS I XTYPST

BAD

225 I UPSPC

-7

JMS I UPLRGS

Ln
-3

JM5 I UCRLF

-1

JMS I XTYPST

scar

JMS I UPSPC

.16

JMS I UPREG

scs

JMS I uanr
.1

3MP I ERPSB

z

JMS I uanr

-2

JMS I XTYPST

ERPER

JMS BDCNV

rcYR

JMS I UTYMOD

JMS I UCRLF
'1

JMP I Mscz

2

JMS I SETCTR
CNVCTR

-4

TAD ADonzA

DCA ARRON
TAD I BDCNV

Isz PDCNV

DCA DIGIT
TAD I 21617
DCA VALUE
DCA 2121?

CLL
TAD VALUE
TAD TENPNR

SNL

JMP .44
132 21617
DCA VALUE

MAINDEQIBE-D0MB

JMP ARROW-2

CLA
TAD DIGXT

TAD K260

JMS I UPUNCH

CLA CLL
152 ARROW

IS! CNVCTR

JMP ARROH'3

JHP I BDCNV
TAD TENPWR

.1750

I144
.12

'1

J05 I UPSPC

'3

JMS I SETCTR

PRCTR

.14
TAD I PREG

DCA PRB

15? ”REG

TAD I PR8

DCA PR3

TAD PR3

RAL
DCA PRB

52L

JMP n‘3
JM5 1 UPRTO

SKP

JMS I UPRTl

Isz PRCTR

JHP .‘11

JMP I PREG

0

0

0007

0001

PAGE

2

214

742 I PL

224 PLB

PAL10 V141 9-r55672 16l10 PAGE 1-22

ISPACE 6

/PRIN7 3 REGISTERS

IPRINT BAD

/SPACE 7

/PRINT 3 REGISIERS

ICRLF

IONCE.
IPRxNT 524

ISPACE a

IPRINT 1 REGISIEQ

ICRLr
IONCE

IEXIT

ICRLF

/T”ICE
IPRINT ERRORS PER

/HUNDREDI

IPRINT FAILURE
/cou~7 IN DECIMAL

/TYPE M00E

ICRLF
IONE

INED

ISET CNVCTR

ITO'4

IINITIALIZE ARRON

ICLEAR DXGIT

IDEVELQP DIGIT

9AL10 V141 9-PEB-72 16l10 PAGE 1'23

IGET 0161?

/A00 292
/PR1NT

IPOINT ARROW

IDONET

INO, REPEAT

xves. EXIT

[SPACE 3

/§ET 25272

770 ~12

/GET ADDRESS
/OF REGISTER

IQET CONTENTS OF REG}

IBIT A 0?

IND

lYES PRINT A 0

/PR1NT A 1.
lDONE?
INO

IYES. EXIT

[:1
/GET ADDRESS 0?

722215122



IKEB EAE MULTIPLY/DIVXDE TEST

2234

2225

2226

2227

2212

2211

2212
2213

2214

2215

2216

2217

2220

2221

2222

2223

2224

2225

2226

2227

2232

2231

2232

2233

2234

2235

2236

2237

2242

2241

2242

2243

2244

2245

2246

2247

2252

2251

2252

2253

2254

2255

2256

2257

2262

2261

2262

2263

2264

2265

2266

2222

1614
7646

5212

4443

5666

4444

5666
6666

6666

4446

7777

4426

6637

4445

7774

4455

6126
7776

5615
6666

7266

1636

3244

1244

7661
3246

2236

1636

3255

2236

4452

6666

4453

6666

2246

2255

5245

4446

7777

5636

6666

6666

4426

6564

4445

7771

4455
6476

7776

4426

PLBJ
/

PFR,

PLRGSQ

LADR,

RADR,

PXCTR.

/

PlTELI

/KE8 EAE MULTIPLY/DIVIDE TEST

2267

2272

2271
2272

2273

2274

2275

2276

2277

2320

2321

2322

2323

2354

2325

2326

2327

6567

4445

7771
4455

7561
7776

4426

6572

4445

7771
4455

6564

7776

4426

6575

4445

7771
4455

6567

7776
4426

6666

4445

7771
4455

7512
7776

4426

6663

4445

7771
4455

6515
7776

4426

7666

4445

7771
4455

6526

7776

4426

6611

4445

7771
4455

6523

7776

4426

6614

4445

7771
4455

MAINDEQISE-DEMB

152 PL

740 I PLB

52A

JHP .43
JMS I

JHP I

JMS 1

JM’ I

6

2

JHS 1 UCRLF
'1

JHS I XTYPST

FNRSLT
JMS I UPSPC

.4

JM8 I UPLRGS
LF

-2

JMP I PFR

2

CLA
TAD I PLRGS

DCA LADR
TAD LADR

14C
DCA

I52
740

RADR

PLRGS

I PLRGS

DCA PXCTR

ISZ PLRGS
JMS I UPL
2

JH5 I UPREG

2

IS!

15!

JM9

JMS
~1

JMP I PLRGS
B

2464

PXCTR

RADR-l
1 UCRLF

I XTYPST

1 UPSPc

JNS I UPLRGS

I XTYPST

MAINDEC-BE-DZMB

502

JMS I UPSPC

I UPLRGS

XTYPST

UPSPC

UPLRGS

XTYPST

UPSPC

UPLRGS

xTYPST

UPSPC

UPLRGS

XTYPST

UPSPC

UPLRGS

XTYPST

UPSPC

UPLRGS

XTYPST

UPSPC

UPLRGS

-2

JMS I XTYPST

schuz

JHS I UPSPC

-7

JMS I UPLRGS

PAL10

l0?

IND,
IVES.

/?RINT

ICRLF
IONCE

/PR1~T

ISPACE

/PR1~7

V141 9-EEBI72 16'10 PAGE 1'24

IGET CONTENTS or use;

pRINT 0

/EXIT

1

IEXIT

FNRSLT

4

FINAL RESULTS

IEXIT

/GET ADDRESS 05
ILXNK REGISTER
/DEVELOP ADDRESS

IOF REGISTERS

IGET NUMBERS OE
IREGISIERS

IPRINT CONTENTS OF

ILINK REGISTER

IPRINT CONTENTS
IOF REGISTERS

/SET UP FOR NEXT REG

IDONE?

IND, REPEAT
775s, CRLF
IONCE

[EXIT

IPRINT

/SPACE

IFRINT

[PRINT

PAL1D

/SPACE

[PRINT

[PRINT

ISPACE

IPRINT

7an~7

ISPACE

/PRINT

[PRINT

ISPACE

IPRINT

IPRINT

7521c:

/PRINT

[PRINT

ISPACE

/PRINY

/PRINT

ISPACE

/PRINT

[PRINT

ISPACE

IPRXNT

$61

7

SC1 RESULTS

362

V141 9-FEB-72 16l12 PAGE 1'25

RESQLTS

RasgLvs

ResgLrs

RESQLTS

RESQLTS

RESULTS

RESQLTS

RESQLTS



1K6: EAE MULTIPLY/DIVIDE TEST

2354

2355

2356

2357

2360

2361

2362

2363

2364

2365

2366

2367

2370

2371

2372

2373

2374

2400

2401

2402

2403

2404
2405

2406

2407

2410

2411

2412

2413

2414

2415

2416

2417

2420

2421

2422

2423

2424

2425

2426

2427
2430

2431

2432

2433

2434

2435

2436

2437

2440

2441

2442

2526

7776

4426

0617

4445

7772

4455

5531

7776
4426

2622

4445

7772

4455

2534

7776

5656

2426

2222

4446

7776

4426

7633

4445

7773

4447

4476

4446

7776

4426

2561

4445

7771
4455

2473

7776

5662

0000

4426

0625

4445

7772
4455

2537

7776
4426

2636

4445

7772
4455

2542

7776

5623

IKEB EAE HULTIPLV/DIVIDE TEST

'2443

2444

2445

2446

2447

2450

2451

2452

2453

2454

2455

2456

2457

2460

2461

2462

2463

2464

2465

2466

2467

2470

2471

2472

2473

2474

2475

2476

2477

2500

2501

2502

2523

2504

2505

2506

2507

2510

2511

2512

2513

2514

2515

2516

2517

2520

2521

2522

2523

2524

2525

2526

2527
2530

@000

7300

1124
7010
7630

4462

1124
7421

1123

7417
0000

1122

3123

3122
7701
3124
5643

0000

4432

6126

0122
7774

3122
3123
4467

0473

4243
4467

6476

4243
4467

0501
4243

4467

@524

4243

4467

6527

4243

4467

0512

4243

4467

0515
4243
4467

6522

4243

4467

2523

4243
4467

0526

4243

MAINDECIBE-DEMB

LNINE

'2

JHS I XTYPST

$010

JMS I UPSPC
I6

JHS I UPLRGS
L10
'2

JHS I XTYPST

SC11

JMS I UPSPC
'6

JH5 I UPLRGS

L11
'2

JM9 I F17EL

IKEBI - TAPE3

6. 17741

HDSCZ. 0

J05 I UCRLF
'2

JMS I XTYPST

SCCNT

JMS I UPSPC
'5

JMS I UHSG1

JHS I UTYMOD

JMS I UCRLF
'2

JMS x XTYPST

5C0

JMS I UPSPC
-7

JM5 I UPLRGS

L0

'2

JMP I HDSCO

P1213: 0
' JMS I XTYPST

5012

JMS I UPSPC
I6

JMS I UPLRGS
L12
'2

JMS I XTYPST

SC13
JMS I UPSPC
~6

JHS I UPLRGS
L13
'2

JH9 I 71213

MAINDECDBE-DOHB

ADSFY, 0

CLA CLL
TAD M09

RAR

53L CLA

JHS I UAOAC
TAD MOB

MQL
TAD AC5

LSR
ABLSR. OPEN

TAD LB
00‘ ACE

DCA LB
CLA M06

DCA MQB

JMP I ADSFT

MUYSM. 0

JHS I UMOVE

L

L8
-4

DCA LB
DCA AC8

JMS I UMVR

L0

JMS ADSFT

J05 I UMVR

L1

JHS ADSFT

JMS I UHVR

L2
JMS ADSFT

JHS I UMVR

L3
JMS ADSFT

JMS I UMVR

L4

JHS ADSFT

JMS I UMVR

L5
JMS ADSFT

JMS I UMVR

L6
JMS ADSFT

JMS I UMVR

L7
JHS ADSFT

JMS I UMVR

LATE
JHS ADSFT

JMS I UNVR

LNINE
JMS AUSFT

P“.10 V141 9'VEB-72 16’10 p46E 1'26

lPfllNT SC10

ISPACE 6

IPRINI 5610 RESULYS

1pnx~7 sc11

1594c: 6

/PRx~T 8611 RESULTS

[EXIT

/¢RLF
IINICE
IPRINY SCCNT

ISPACE 5

IPRINT HEADING§
IIYPE Moo:

IcRLr

/IH1CE
IPRINY scz

7524c: 7

[PRINT 5C0 RESQLTS

75x17

722147 5612

ISPACE 6

IPRINT sc12 RE§ULTS

IPRINTSC13

ISPACE 6

IPRINT sc13 RESULTS

IEXIT

P4L10 V141 9'PEB-72 16'10 PAGE 1-27

IM01141)?

7725. "EM ADD to ac

INO, man TO Mo

1462 TO AC

ISHIFI RIGHT ONCE

ICONTAINS a NHEN IN "A” MoOE AND 1 HHEN IN n3» MOD!

113 To 4cm

/§TORE A:

IO 70 LB

IMO IO 4c

ISTORE AT M08

IEXIT.

IMOVE INITIAL
IHUY PARAMETERS

ICLEAR Le

ICLEAR ACB

73:55 to La

79:55 10 L1

IREGS I0 L2

IREGS Io L3

IREGS 10 L4

IREGS IO L5

IREGS 10 L6

IREGS to L7

IREGS Io LATE

72255 to LNINE I\6



IKEB F65 MULTIPLY/QIVIDE TEST

2531

2532

2533

2534

$535

2536

2537

2540

2541

8542

2543

2544

2545

2546

2547

2552

2551

2552

2553

2554

2555

2556

2557

2560

2561

2562

2563

2564

2565

2566

2567

2575

2571

2572

2573

2574

2632

2631

2662

2623

2634

2665

2636

2657

2612

2611

4467

6531
4243

4467

6534

4243

4467

6126
5664

3030

7322

1124
7664

3124

7616

3133

5742

0000

1124

2137

7112

7010

1122
7642

4367

5752

3000

4342

4352

5763

2290

7362

1124

3136

3124
5767

2652

6666

4432

6166

@122
7774

3134

3122

4341

6473

4463

I

MOROT.

DM111

/

MORTAI

/

3"0114

MAINDEC-BE-DUMB

JMS

L16

JMS
JMS
L11

JHS
JHS
Lr
JMP

JMP

JM'

JMP

.| 177‘1

DIVSN4

/KEB E4: MULTIPLY/DIVIOE TEST

2612

2613

2614

6615
2616

3617
2626

2621

23222 23

2624

2625

2626

2627

2636

2631

2632

2633

2634

2635

2636
2637

1122

7646

5227
4465

4476

1133
7664

1123

7624

3123
7616

3122
5241

7231

3126

7326

1116

7664

3136
1167

3127

2134
5666

4341
6476

4463

4466

4366

4341

6561
4353

4341

6564

4353

4341
6567

4353

4341

@512
4353

4341

6515
4353

4341

6526

4353

4341

6523

4353

4341
6526

4353

4341
6531

DVOFLO.

DSC1.

fl

MAINDEC-BE-OOHB

746

5:4

JHP
JHs
JHS
TAD

RAL
TAD

CHL
664
RAH

DCA

JHP
CLA
004 L

CLA
TAD

RAL

DCA

TAD

DCA

I52

JHP
JMS
L1

JHS
JHS
JHS
JHS
L2

JHS
JHS
L3
JHS
JHS

L4

JHS
JMS

L5
JHS

JMS

L6

JMS
JMS

L7
JHS

JMS

I UHVR

ADSFT

I UMVR

AOQFT

I UMVR

I HUYSM

CLL CHL
M08

M98

N065

I HQROT

MQB

HalflH

RTR

LB
CLA

ZHQ11
I QM11

MOROT

DH11
I MORTA

CLL
MOB

R112
MO!

I 2MQ11

”5 I UMQVE

OELO
LB
MVI

I UADNAC

LB

CLA

DVQELO
I UHQROT
I U2H011
HQQS

AGE
RAL
AQB

L8
6561
IA:

F

CLL CML
M0

nor

AC

AC?
orLo
1 DIVSM

nvn

I UADNAC

I UHQRTA

LACRT
MVR

SCDVS

MVR

SCDVS

MVR

SCDVS

HVR

SCDVS

HVR

SCDVS

MVR

SCDVS

MVR

LATE
JHS
JHS

SCQVS

HVR

LNINE

JMS

JMS
L10

SCQVS

MVR

PALifl

/RQTATE

.v141 9-PEB-72

Io L16

16|1U PAGE 1-28

/REGS

IREGS IO L11

IREGS IQ LP

[EXIT

N09 LEET.
IQET 1 IN H0811
IAND 54v: M966 4?

IHQBS.

[EXIT.

71? Mala-L86,
760 TO 2M011 70

[EXIT.

IEXIT,

IHAKE ”01140;

IROTATE LEFT Has:
76 T0 M6811 tr REQUIRED}

I! TO "03114

’EXITI

PAL1B

l5C2-11

[IEGS

IMOVE INITIAL
IOIVIDE PARAMETERS

ICLEAR OFLO
ICLEAR La
7REGS To L6

IHEM ADD T0 N07 AC

V141 9°EEB-72 1641! PAGE 1-2.

7D1v OFLQ?
771s

7N6. ROTATI no

76 TO "011

IIQTATE L AND 46
7~or MOB To 4c11

ISTORE AC

ISTORE L

[SIMULATED LINK RESULTS
ISTORE IN LINK FINAL
IL'1 ACIE
IGET GOOD HQ

lSIHULATE EAE

ISTORE IN NO FINAL
IGET GOOD AC

ISTORE IN AC FINAL
ISET O'LO IND}

IREGS to L1

IHEM 466 To NOT AC
IMO ROIATE

7L AND AC ROTAYE
IREGS Io L2

7362-11 SEQUENCE
IREGS Io L3

lSCZ-li SEQUENCE
IREGS I0 L4

SEOUENgE
IREGS IO L5

ISC2-11 SEQUENCE

I0 L6

ISC2-11 SEQUENCE
77ths IO L

IREGS

IREGS

/5C2'11 SEQUENCE

T0 LATE

’352-11 SEQUENCE

IO LNINE

755'[362-11 SEQUENCE

0-IIEOS T0 L1



IKEa EAE MULTIPLY/DIVIDE IES7 MAINDEC-BE-ouMB P1L12 V141 94252-72 15.10 P16: 1-32

2700 4353 JMS SCDVS 7562-11 SEQUENCE

2721 4341 JM5 MVR 78265 To L11
2722 2534 L11
2703 4353 JHS SCDVS ISCZ-ll SEQUENCE
2704 4341 JMS MVR IREGS To L12
2725 2537 L12
2726 4464 JHS x UADSB 71227sua721277
2707 4466 JHS I UMORTA IROTAYL HQ

2712 4341 JMS nvn IREGS To L13

2711 2542 L13
2712 7300 CLA CLL
2713 1124 TAD M08

2714 7012 RTR

2715 7430 52L
2716 5323 JMP .45
2717 7710 SPA CLA /M010‘03.M011(0)=HEM ADD

2722 5336 222 577 770 1c

2721 4462 JMS I UADAC

2722 5336 JMP SIF 7M012¢2),M011<1)= 1c 72 AC
2723 7710 SP4 CLA

2724 5327 JMP .‘3 IH010(1)}M011(0)-MEM ADD

2725 4463 JMS 1 UADNAC 772 N07 AC

2726 5336 222 577
2727 1122 710 L8 /M010(1),H011(1)- 227 1c 72 AC

2730 7104 RAL CLL
2731 1123 T10 122
2732 7262 CMA CML
2733 3123 DCA AGE ISTORE AC

2734 7004 RAL
2735 3122 0C4 LB ISTORE LINK

2736 4341 STF. JMS MVR IREGS to LP
2737 0126 LF
2740 5600 JMP I DIVSM IEXIT,

2741 0000 MvR. 0

2742 7202 CLA
2743 1741 TAD ! HVR IHOVE L81 AGE. AND

2744 3347 064 .43 IMOB To Loc SPECIFIED
2745 4432 JMS I UMOVE IAT CALLt‘l)
2746 0122 L8
2747 0000 0

2750 7775 -3

2751 2341 15! MVR

2752 5741 JMP ! MVR /EXIT

/

2753 0000 SCOVS. 0

2754 4464 325 1 21252 /$UBROUTINE c1LL
2755 4466 325 7 222271 7stouchz 702

2756 4362 325 11227 72532-11
2757 5753 JMP 1 scovs IEXIT

/

2762 2222 11:27, 2

2761 7222 211 7227172 1577 L8 1N2 122.
2762 1124 712 222 717 22212-2. 2925 32:5

2763 7212 27R 770 1ca11. IF M2812-1.

/KE8 E1: MULTIPLV/DIVIDE 7:57 MAINDEC-eE-onB PAL10 v141 9.729472 16|10 PAGE 1-31

2764 7630 521 cL1 7~07 2025 GOES 72 12211

2765 7242 221

2766 1133 712 2225

2767 7224 211 f:
2772 7222 311

'

2771 1123 712 122
2772 7224 211
2773 3123 221 122

2774 7212 R12

2775 3122 221 Le
2776 5762 322 x LACRT

3000 a, 177t1

3000 0000 ADAC, 0

3221 7322 CLA CLL 7122 27222:

3222 1122 712 L3 772 c7122) 1N2 C(LB).
3223 7224 RAL 71~o 5722: 225217 a1cx

3224 1123 712 122 71M AC8 1ND 12.
3225 1125 712 M88

3226 3123 221 122

3227 7212 RAR

3212 3122 221 Le
3211 5622 JMP 1 121C

7

3212 2222 1241c. 2

3213 7322 211 CLL 7122 21222172

3214 1122 712 La 7~07 271:2: AND 2712);
3215 7224 211 ISTORE RESULT IN ACB 1ND 14
3216 1123 712 122

3217 7262 c21 221
3222 1125 712 222

3221 3123 221 122

3222 7212 R12

3223 3122 221 L8
3224 5612 242 7 12~1c

/

3025 0000 A088, 0

3226 7322 cL1 CLL 717 22212-22911
3227 1124 712 M03 722 70 1213 522,
3232 7212 RTR 71F Not 72 12NAc $25}
3231 7212 R12

3232 2174 1ND 79222
3233 1174 712 76222
3234 7522 521

3235 5242 JMP .43
3236 4222 323 121C
3237 5625

"

JMP x 1052

3242 4212 323 1221c

3241 5625 JMP : 1252

7

3042 0000 FMFCT. IOX0'0000 0000

3043 0000 19$
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3944

3045

3946

3947

3959

3051
3952

3953

3954

3955

3956

3957

3969

3061

3962

3963

3964

3065

3966

3967

3070

3071

3072

3073

3074

3075

3070

3077

3100

3101

3102

3103

3104

3105

3106

3107

3110

3111

3112

3113

311‘

3115

3116

3117

3120
3121

3122

3123
312‘

3125
3126

3127

3130

IKEG EAE MULTIPLY/DIVIDE TEST

3131

3132

3133

313‘
3135

3136

3137

3140

3141

3142
3143

3144

3145
3146

31‘7

3150

3151

3152

3153

3154

3155

3156

3157

3160

3213

3214

3215

0000

0000

0001

0000

0000

0000

0000

0001

0000

0000

0001
0001
0000

0001

0001

0003

0000

0003

0001
0007

0000

0007

0001

0017
0000

0017

0001
0037

0000

0037

0001
0077

0000

0077

0001

0177
0000

0177

0001
0377

0000

0377

0001
0777

0000
0777

0001

1777

0000

1777

0001
3777

0000

3777

9991
7777

9999

7777

9993

9991
9999

9993

9997

9991
9999

9997

9917

0001
0000

0017

0037

0001
0000

0037

0077

0001
0000

0077

0177

0001
0000

0177
0377

0001
0000

0377

0777

0001
0000

0777

1777

0001
0000

1777

3777

0001
0000

3777

7777

0001
0000

7777

0003

7777

0002
7775

MAINDEC-BE-DOMB

0

PflGflHufJOII-‘HSIPP‘J
QVHMQGHHQPPSQHSQSSPQ

‘1

\l

\l

\J

V

\l

p \l V

777

1

1777
0

1777
1

3777

MAXNDEC-BE-DOMB

3777

1

7777

\l'Sl ‘l \l \l

V

\lQHflCASPOII-‘GH
HQSPVC‘SPC‘

‘1

“\I

‘I‘l

177

177
377

377
777

777

1777

9

1777

3777

3777

7777

0

7777

3

7777

2

7775

pAL19 V141 9-rEB-72 1§I19 PAGE 1-32

/1X0'0000 0000

/0X1'0000 0000

/1X1' 0000 0001

/1X3'0000 0003

/1X7-9999 0007

71x1769999 9917

71x37-9999 903?

/1x77-9999 9977

71x177-9999 9177

711377-9999 9377

I1X777'0000 0777

[1X1777I0000 1777

I1X3777I0000 3777

PAL10 V141 9-FEB-72 16l10 PAGE 1'33

11X7777I0000 7777

/3X1'0000 0003

l7X1'0000 0007

l17X1l0000 0017

/37X1l0000 0037

I77X1l0000 0077

/177X1'0000 0177

/377X1'0000 0377

I777X1l0000 0777

/1777X1l0000 1777

/3777x1-9999 3777

/7777x1-9999 7777

73x7777a9992 7775 “)
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3216

3217

3220

3221

3222

3223
3224

3225

3226

3227

3230

3231

3232

3233

3234

3235

3236

3237

3240

3241

3242

3243

3244

3245

3246

3247

3250

3251

3252

3253

3254

3255

3256

3257

3260

3261

3262

3263

3264

3265

3266

3267
3270

3302

/K€8 EAE MULTIPLV/DIVIDE TEST

3303

3304

3305

3306

3307

3310

3311

3312

3313

3314

3315

3316

3317
3320

3321

3322

3323

3324

3325

3326

3327

3330

3331

3332

3333

3334

3335

3336

3337

3340

3341

3342

3343

3304

3345

3360

3361

3364

3365

3366

0007

7777

0006

7771

0017
7777

0016

7761

0037

7777

0036

7741

0077

7777

2076

7701

0177
7777

0176

7601
7377

7777

0376

7401
0777

7777

0776

7001
1777

7777

1776

6001

7777

7777

3776
4001

7777

7777
7776

0001
7777

0003

0002

7775
7777

0007

0006

7771
7777

0017

0016

7761

7777

0037

0036

7741
7777

0077

0076

7701

7777

0177

0176

7601

7777

0377
0376

7601

7777

0777

0776
7001
7777

1777

1776

6001
7777

3777

3776

4001

0001

4000

0000

4000

4000

nag;
0000

4000

0001

5252

0000

5252

0001
2525

0000

2525

5252

0001
0000

5252

2525

7001

0000

2525

5252

MAINDEC-BE-D0NB

7

7777

6

7771

17

7777

16

7761

MAINDEC-BE-DOMB

PAL10 V141 9-PEB-72 16l10 PAGE 1'34

/7X7777l0006 7771

[17x7777l0016 7761

l37x7777l0036 7741

/77x7777u0076 7701

7177x7777-0176 7601

7377x7777-0376 7401

[777x777700776 7001

/;777x7777-1779 6001

I3777X7777'377Q 4001

I7777X7777l777§ 0001

[7777x200002 7775

l7777X7l0006 7771

I7777X17I0016 7761

I7777X37I0036 7741

PAL10 V141 9-PEB-72 16010 PAGE 1'35

l7777X77I0076 7701

[7777X177l0176 7601

/7777X377l0376 7401

/7777X777I0776 7001

/7777X1777'177§ 6001

l7777X3777I377§ 4001

/1X4000I0000 4000

/4800x1-0000 4000

I1X525230000 5252

/1X2525I0000 2525

I5252X1s0000 5252

l2525X1-0000 2525

(8

I5252X2525'1615 6162
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3367

3370

3371

3372
3373

3374

3375

3376

3377

3400

3401
3402

3403

3404

3405

3406

3407

3410

3411

3412

3413

3414

3415

3416

3417

3420

3421

3422

3423

3424

3425

3426

3427

3430

3431

3432

3433

3434

3435
3436

3437

3440

3441
3442

3443

3444

3445

3446

3447

3450

2525

1615

6162
2525

5252

1615

6162

0000

0000

0000

0001
0000

0001
7777

0000

7777

0001
7777

0001
0000

0000

0001
0000

0000

0000

0000

0000

0003

0000

0000

0000

0000

0000

0007

0000

0000

0000

0000

0000

0017
0000

0000

0000

0000

0000

0037

0000

0000

0000

0000

FDOPR,

IKEB EAE MULTIPLY/DIVIDE TEST

3451

3452

3453

3454

3455

3456

3457

3460

3431

3462

3463

3464

3465

3466

3467

3473

3471

3472

3473

3474

3475

3476

3477

3533

3531

3532

3533
3534

3535

3536

3537

3513

3511

3512
3513

3515

3515

3516

3517
3523

0000

0077

0000

0000

0000

0000

0000

0177
0000

0000

0000

0000

0000

0377

0000

0000

0000

0000

0000

0777

0000

0000

0000

0000

0000

1777
0000

0000

0000

0000

0000

3777

0000

0000

0000

0000

0000

7777

0000

0000

0000

0000

0001

7777

0000

0001
0000

0000

0003

7777

0000

0003

0000

HAINDEGIBE-D0MB

2525

1615
6162
2525

\l

\l

‘S

MAlNDEC-80I00MB

VB ‘l

\l

\l

\l

\l

\l \l

\l

\l

\4

\l

\l

\4

\l

\l

V

\l

\l

\J

7777

PAL10 V141 9-PEB-72 16|10 PAGE 1-36

/2525X5252'1615 6162

PAL10

I00000000/0000!1 0000 0001

/77770000/7777l1 7777 0001

l0000 0000 [000130 0000 0000

/0000 00007000380 0000 0000

l0000 0000/0007-0 0000 0000

l0000 00001001730 0000 0000

I0000 0000/0037I0 0000 0000

/0000 00001007730 0000 0000

V141 9"EB-72 16l10 PAGE 1-37

/0000 0000/0177I0 0000 0000

/0000 0000/037730 0000 0000

[0000 0000/077730 0000 0000

l00g0 0000/1777-0 0000 0000

[0000 0000/377730 0000 0000

/0000 0000/7777t0 0000 0000

I0000 00011777730 0001 0000

/0000 00032777750 0003 0000
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3536

3537

3540

3541

3542

3543

3544

3545

3546

3547

3550

3551

3552

3553

3554

3555

3556

3557

3560

3561

3562

3563

3564

3565

3566

3567

3570

3571

3572

3573

3574

3575

3576

3577

3600

3601

3602

3603

3604

3605

3606

3607

3610

3611

3612

3613

3614

3615
3616

3617
3620

3621

3622

[KEG EAE MULTIPLY/OIVIDE TEST

3623

3624

3625

3626

3627

3630

3631

3632

3633

3634

3635

3636

3637

3640

36‘1

36‘2

3643

3644

3645

3666

3647

3650

3651

3652

3653

3654

3655

3656

3657

3660

3661

3662

3663

3664

3665

3666

3667

3670

3671

3672

3673

3674

3675

3676

3677

3700

3701

3702

3703

3704

3705

3706

3707

0000

0007

7777

0000

0007

0000

7000

7017

7777

0000

7017

0000

7000

7037

7777

0000

7037

mama

0000

7077

7777

0000

7077

7000

0030

037?

7777

0000

7377

7000

0000

7777

7777

0000

$777

0000

0000

1777

7777

0000

1777

7070

2000

3777

7777

7260

3777

name

new;

0000

7777

0000

7061

0001

0003

0000

7777

0000

0003

0003

0007

0000

7777

0000

0007

0007

0017

0000

7777

0000

0017

0017

0037

0000

7777

0000

0037

0037

0077

0000

7777
0000

7077

0077

9177

0000

7777

7000

7177

7177

0377

0000

7777

0000

0377

7377
0777

0000

7777

7070

0777

7777

1777

0000

7777

0000

MAINDECoBE-DOMB P6L10

“V8 ‘4 \l V

'

§SPISNH§’S}\I'9 \l“‘3 \l \l

777

7777

MAINDEC-BEIDWMB ”ALI”

1

3

777

kSI-‘VQQV'SVOIMSVQ \l‘1 \I \l

\l \l \l \J

3‘F‘Q V~J

1777

7777

V141

/0000

/0000

/0000

/0000

[0000

/0000

/0000

/0000

/0001

V141

/0003

l0007

/0017

l0037

I007?

/0177

I0377

l0777

l1777

9'7EB-72

0007/777730

g017/777730

0037/7777=0

0077/7777=0

0377/777735

0777/7777I0

1777/777730

0007

0017

0037

0077

0377

0777

i777

16|10

0000

0000

0000

0000

0000

0000

0000

377717777323777 mama

0000/777787 0001 0001

9-PEB-72

0000/777730

0000/777730

0000/777786

0000/7777I0

GOOD/777780

0000/777730

0000/777787

0000/777787

0000/7777I?

0003

0007

0017

0037

0077

0177

0377

0777

i777

16|13
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0007

0017

0037

0077

0177

5377

0777

1777

£96)
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3710

3711

3712

3713

3714

3715
3716

3717
3720

3721

3722

3723

3724

3725

3726

3727

3730

3731

3732

3733
3734

3735

3736

3737

3740

3741

3742

3743

3744

3745

3746

3747

3750

3751

3752

3753

3754

3755

3756

3757

3760

3761

3762

3763

3764

3765

3766

3767

3770

3771

3772

1777

1777

2777

2220

7777

0000
2777

3777

2020
7777

0001
2020

0000

7777

0001
2525

7‘002
0000

2021

5252
2022

5252

2222
2222

2022

2525

2027

0707

0010

2020

2027

7272

2220

7070

0010
2020

0222

2727

2220

7320

1020

7040

1377

3373

4445

7774
4426

2771
5756

1517

2425

1777

1777

3777 73777 0000/777730

2

7777

a

3777

3777

2 72222 777770221u2
7777

1

2

2

7777

1 72221 252572222a2

2525
2

2

1

5252
2 72222 52527220242

5252

2

0

0

2525
7

0707

10

0

7

7070

/0007 0707/001080

0 l0000 7070/0010-0
7070

10
0

0

0707

IROUTINE TO PRINT FAILURE MODE

TYNOD. OPEN

CL‘ CLL
TAD MODE

CMA

T00 (5092
DCA MODEX‘Z [STORE A "SPACE” 4 THE MODE THAT FAILED}
42s I 09522
.4

42s 1 xrypsr 7222: "x"

MODEx

JHP I 77202 7EXIT

MODEX. 1517

0405

IKE! EAE MULTIPLV/DIVIDE TEST MAINDEC-BE-DOMB PAL10 V141 9-PEB-72

3773

3774

3777

4000

4001

4002

4003

4224

4005

4006

4007

4010

4011

4012

4013

4214

4015

4016

4217
4220

4221

4222

4223

4224

4225

4026

4227

4230

4231

4232

4233

4234

4235

4036

4237

4240

4041

4042

4243

4244

4045

4046

4247

4050

4051

4052

0000

0001

4002

4000

0000.

4777'

3212
4777’

3214
5600

0000

7220

1104
7425

0000

7407

0000

5606

0000

4777'

3234
4777'

3236

4777’
3240
4774!

3242
5616
2222

7220

1124

7425

0022

7427

0022

7425

2220

7427

2222

5630

0000

4777'

3266
4777’

3270
4777‘

3272

OPEN

0001

IKEBI - TAPE 4

l

4, L774;

Ex157. 0 7§ET UP OPERANDS IN
lixi EXERCISER

JMS WHATS [SET "3"

BOA 3‘10
JMS HHATB ISET nan

DCA 3412
JHP I EX15T

Exia 0 IEXERCISEI

CLA 74x370-A

YAD A

MQL MUY

0

UV!
0

JMP I EXl

EXZST. 0 ISET UP OPERANDS IN
IEXZ EXERCISER

JHS WHATS /SET ”3"

DCA .‘t4
JMS NHATB ISET ”3"

DC! .‘14
JMS NHATB 75:7 "an

DCA .414
JMS NHATA ISET "A”

05‘ 2‘14
JMP I EXZST

EXZ: 0 lExERCISEI

CLA IAXB/BXB/AIB
TAD A

VOL HUY
2

DV!
0

MUY

0

DV!
0

JMP I [X2

5x357. 2 7567 UP OPERANQS 1N

7£xs zxcncrscn

JHS HHATB 7527 «a»

224 g422
JMS unara 7527 "an

224 )420 51(
JMS 02472 75:7 "8"

224 .422

3777

0000

M001

0000

0007

0000

16|10

3777

7777

5252

2525

7070

2707

16l10



7K26 £4: MUL7171Y761v16£ TEST MAINDEC-BE-DZHB 74116 .v141 9-726-72 16416 746: 1-42

4553 4775! JM! HHATA /SET "A"

4654 3274 664 1‘20
4055 ‘776’ JMS HHATA 15!? "A"

4656 3276 664 1426
4657 47764 JMS uH474 7577 "A"

4666 3366 664 .720
4641 5644 JMP 1 2x357

4662 6666 6x3. 6 IEXERCISEI

4663 7266 6L4 74X676xe744474-6

4664 1164 TAD A

4665 7425 MQL MUY
4666 6666 6

4667 7467 6v:
4676 6666 6

4671 7465 MUY

4672 6666 6

4673 7467 DVI

4674 6666 6

4675 7465 MUY

4676 6666 6

4677 7467 DV!

4166 6666 6

4161 5662 JMP I 6x3

4162 6666 EX4ST. 6 75:7 UP OPERANDS IN
7244 zxzncxsaa

4163 47774 JMS HHATB 75:7 "8"

4164 3336 664 .724
4165 47774 JMS WHATS ISET "B"

4166 3332 664 .424
4167 47774 JMS WHATS 7sz7 "a"

4116 3334 664 424

4111 47764 JHS uH474 7s:7 "A"

4112 3336 664 .424
4113 4776’ JMS uH474 73:7 "4"

4114 3346 664 .424
4115 47764 JMS HHATA 75:7 "4"

4116 3342 664 .424
4117 4776‘ JMS HHATA /SET "A"

4126 3344 664 .424
4121 47774 JHS HHATB 7327 «an

4122 3346 664 .424
4123 5762 JMP 1 IX4ST

4124 6666 6x4. 6 7246661364
4125 7266 614 [AXE/BXB/AXA/AXA/BuA
4126 1164 746 4

4127 7425 MOL MUY
4136 6666 6

4131 7467 6v:

4132 6666 6

4133 7465 MUY

4134 6666 6

4135 7467 6v:

7K26 EAE HUL71717/61v16: 7:57 M4IN666-62-66M6 PAL16 V141 9-726-72 16416 746: 1-43

4136 6666 6

4137 7465 MUY

4146 6666 6

4141 7467 UV!

4142 6666 6

4143 7465 MUY

4144 6666 6

4145 7467 UV!
4146 6666 6

4147 5724 JMP 1 EX4

/

77711 24 BUFFER 617H RANDOM NON-ZERO Ngnazns
4156 6666 PERM, 6

4151 4424 JMS 1 SETCTR 75:7 FBCTR
4152 4167 FBCTR 776 -1466
4153 5216 -2576

4154 1671 746 6746
4155 3376 664 7647 737662 TABLE 4666655;
4156 4427 JMS 1 RANDNO 762N2647: RANDOM NUMBER

4157 7456 SNA 715 17 ZERO?

4166 5356 JMP .-2 7765. $27 ANOTHER NUMBER

4161 3776 664 1 7667 7N6. STORE PER 7667

4162 2376 752 FBRT 741 76 PER?

4163 2367 162 76676 7411 CHARACTERS GENER47567
4164 5356 JMP .-6 7N6. 657247

4165 2135 162 YABF 77:5. §ET YABLE PULL INDICATOR

4166 5756 JMP 1 FBRM 7:417

4167 6666 FBCTR, 6

4176 6666 7667, 6

4176 1156

4177 1161

4266 4, 17741

4266 6666 Mocxn. 6

4261 3166 664 L
4262 4432 JMS 7 UMOVE ICLEAR REGISTERS
4263 6166 L
4264 6167 46

4265 7752 .26

4266 1666 746 1 Mocxn

4267 3323 664 7577 7s7on£ SETUP 4009555
4216 2266 :52 MDEXR

4211 1666 746 1 MDEXR

4212 3153 664 TEXR

4213 2266 152 MDEXR

4214 1666 746 1 MDEXR

4215 3114 664 M058

4216 1514 746 1 MOSS

4217 3114 664 M686 ISTORE EXPECTED RESULT
4226 2266 182 Mocxn

4221 1666 746 1 anxn
:1

4222 3262 664 PRBX ISTORE PR8 PRINYOUT ADDRESS ‘2

4223 2266 IS! MDEXR /SET UP :41?
4224 4723 JMS 1 YSTP 7567 up EXERCI§E



74:6 :42 MULYIPuY/DIVIDE TEST

4225

4226

4227

4230

4231

4232
4233

4234

4235

4236

4237

4240

4241

4242

4243

4244

4245

4246
4247

4250

4251

4252

4253

4254
4255

4256

4257
4260

4261

4262

4263

4264

4265

4266

4267

4270

4271

4272

4273

4274

4275

4276

4277

4302

4391

4302

4303

4304

4305

4326

4307

4310

4227

5237
0000

4553

3117

7010
3116

7501

3120

5627

4433

7775

5245
4434

5225
5600

4435

5253

4324

4435

7410

5242

4446

7776

4426

0643

4445

7776

4426

0000

4446

7776

4331
0104
0762

4331

0105

0767

4426

0760

4475

4436

4324

4437

5317

4424

0141
7634

3140
4227

4433

7775

Ex!

EXCMPI

EXLTo

:xaa;

PRBX.

IKEB EAE MULTIPwY/DIVIDE TEST

4311

4312

4313

4314

4315
4316

4317

4320

4321

4322

4323

4324

4325

4326

4327

4330

4331

4332

4333

4334

4335

4336

4337

4340

4341

4342

4343

4344

4345

4346

4347

4352

4351

4352

4353

4354

4355

4356

4357

4362

4361

4362
4363

4364

4365

4366

4367
4372

4371

4372

4373

2140

2141

5306

4451
4436

4324

4440

5242

4553

5321
2232

0262

7262

1152

7402

5724

0000

1731
3367

2331

1731

3370

2331

1156
0767

7112
7012

7212
4354

2370

1156
7040

0767

4354

5731
0000

3371

1371

7226

7204

2154

1371

0154
1155
3773

5754

@202

0000

2000

9007

1325

EXLOPI

7579,
EXEHLTa

ASCCN'

CNV.

NASC.
SASC.
ASCT.

KEGSPZ.

MAXNDECIOE'DGHB

JMS EX

JMP EXCMP

6

JHS
0C6

RAR

0C4 LR
MQA

0C6

JMP

1 72x2

4;:

HQ!

1 [X

JMS I UCOMP

'3

JHP EXER

JHS I USR‘T

JHP EXIZ

JMP I HDEXR

JMS I USPST

JMP 4‘5
JMS EXEHLT

JMS I USR5T

SKP

JHP
JMS
'2

JMS

EXLT
I UCRLF

I XTYPST

PROB

JHS I UPSPC

-2

JMS I XTYPST

0

JMS I UCRLF

JHS ASCCN

A

AVALUE
JHS ASCCN

a

BVALUE
JHS I XTYPST

ABVAL

JMS I UEXERP

JMS I 03067

JMS axrnLr
JMS I usa77

JMP chop-z
JMS I SETCTR
70570

.144
0:4 FGTR
JMS 5x

JHS I UCOMP
-3

HAINDEC-BE-DGMB

{CTR

IS? FRCTR

JMP 4"
JM5 1 UMSGZ

JMS I USRGT

JMS EXCHLT
JMS I USATET

JHP EXLT

! TEXR

4'1

IS!

JMS

JHP
0

0

CL4
740

HLY
JMP

RINNO

I EXEHLT

0

740 I ASCCN

DCA 0460

Is: ASCCN
TAD I ASCCN

504 SASC

Isz AscCN
740 K7700

AND I 0450

RTR CLL
RTR

:7:

JMS
IS:
TAD

CH4

AND

JMS
JMP
0

oc4

740

RTL
RAL
AND

740

AND

TAD

0C4

JHP
0

fl

0

CNV

SASC

K7722

1 H450

CNV

7 ASCCN

4507

43:7

K2727

ASCT

K0727

K6262
I SASC

I CNV

0207

1305

PAL1W V161 16|10 PAGE 1-44

xgo no EXERCISE

9-PEBI72

700 EXERCISE

ISIORE AC RESULT

ISTORE LINK RE§ULT

/STORE HQ RESULT

[COMPARE RESULIS AND

IEXPECIED RESULTS :3 Honos:

IERROR

ILOCK 0N TEST? (SR4 ON!

77: .

7753. 5x17,
[PRINT/HALTT

775s. Go PRINT
IGO HALT

/PRxNT7

IGO PRINT

INO PRINT

ICRLr THIS!

IPRINT PROB

73510: 7416:

/PR1NT PROBLEM DESCRIPTION

ICRL' TWICE

IHALT AFTER PRINT?

IYES GO HALT

[PRINT FAILURE RATE?
IND

73:7 rncrn

ITO ~1D0

ICLEAR FAILURES COUNTER
zoo EXERCISE

ICOMPARE RESULTS

P4L1U V141

IERROR 41 70 FCTR

IDONE 100 71ME37
INO REPEAT

IYES. PRINT FAILURE RATE

[HALT AFTER PRINT?

IVES co HALT
l§coPE LOOP? (3R8)

INO

9-7EBO72 16|13 PAGE 1'4!

IDO EXERCXSE

IREPEAI

IGET ROUTINE Nunacn

IHUY/DVI EXR ERR HALT

IEXIT

ICONVERT TO OCIAL PACKED ASCII

ISTORE ADDREsS 0P WORD TO CONVERT

ISTORE ADDRESS 07 LOCATION
ITO STORE CONVERTED DATA
[SET UP EXIT

IGET 2 HIGH ORDER DIGIYS

734x77 TO 2 Lou onocn

IPOSITIVES
790 no CONVERSION

741 To 5705: 4004255

7927 2 LOW ORDER D!G!TS

790 no cosznsIow
IEXIT

ISAVE DIGITS

ISET DIGITS BACK ACIMEXX

IAc-0xx0

IACs0x00

IAC-ZXXX

IACIEXEX

lAc-6xgx
ISTORE PER STORE ADDRESS

IEXIT

€323

[BELL

IKIE



IKEB EAE MULTIPLY/DIVIOE TEST

4374

4375

4376

7242

6222

2122

4460

2222

4425

4432

3242

7711

2221

4461
4424

4457

5212
1271

3262

4427

3662
2262

2257

5214

3126
4432

2126

2127

7751
4424

4457

7242
1271
3234

4432
2222

@112

7776

4441

1234

1147

3245

4432

2127
2222

7776

1245

1147

3234

2257

5233

4432
5222

7242
2222

2222

IKEB EAE MULTIPLY/CIVIOE TEST

4461

4462

4463

4464

4465

4466

4467

4472

4471

4472

4473

4474

4475

4476

4477

4522

4521

4522

4523

4524

4525

4526

4527

4512

4511

4512

4513

4514

4515

4516

4517
4522

4521

4522

4523

4524

4525

4526

4527

4532

4531

4532

4533

4534

‘4535

4536

4537

4542

4541

4542

2222

4466

4431
3376

7732
2223

4542
4424

4540

5210
1271

3341
4427

3741
2341
2342

5275

3126
4432

2126

@127

7751
4424

4542

7427

1271

3315
4432

2222

2127
7775

4442

1315

1152

3326

4432

2126
2222

7775

1326

1152
3315

2340

5314

4431

5222

7427
2222

2222

ZBH4

MAINoEc-aE-22M9

7240

622%

@106

‘3 177‘1

7570. 2

T571

JMS I UMUYT

FMFCT

-67

TST1, 1

YSTZ

JMS I SETCTR

RMCTR

~2572

TAO UTAB
DCA RMAD

RMSTP: JMS I RANDNO

OCA I RMAO

IS! ”MAO

ISZ RMCTR

JMP ;-4
OCA L

JMS I UMOVE

L
AC

.27

JMS I SETCTR

RMCTR

-536
TAO UIAB
DOA .42
JM5 I UMOVE

RMSTPA. G

M0

-2

JMS I UHUYSM

TAO RMSTPA

TAO K2

DCA 3‘8
JMS I UMOVE

ACP

O

-2

TAO .-2
TAO K2

DCA RMSTPA

IS! RHCTR

JMP RMSTPA.1
JMS I UMUYT

TAB

~536

22272, 2

RMAO. 2

MAINDEC-BE-OEMB

TSYZ. 2

T873

JMS I UOIVT
FOOPR

.52

T573, 3

T874

JMS I SETCTR

RDCTR

'2572
TAD UTAB
DOA ROAD

ROSTP. JHS I RANONO

OCA I ROAD

IS! RDAO

IS! ROCTR

JMP 2"
DOA L
JMS I UMOVE

L

AC

.27

JMS I SETCTR

ROCTR

-351
TAO UIAB
004 I‘?
JMS I UMOVE

RDSTPA, 2

AC

-3

JMS I UOIVSM
TAD ROSTPA

TAD K3

224 .43
JMS I UMOVE

LF
2

-3

TAO I-Z
TAD K3

DCA ROSTPA

IS! RDCTR

JMP ROSTpA-l

JNS I UDIVT
TAB

-351
RDCTR. 2

2242, 2

7574. 4

PALIZ V141 6-758-72 16l10 PAGE 1046

ISISPACE

IZIEND

ICODE

ISET RMCTR

ITO-145$

IGET AND STORE

IGENERATE RANDOM NO.
ISTORE

IYES CLEAR REGISTERS]

75:7 RMCTR

710 -352

IGET AND STORE

IIABLE ADDRESS.
IMOVE 2 FACTong
712 Ma AND ME,

/§IMULATE MULTIPLY;

ISTORE RESULTS.

7327 UP FOR NEX7
72 FAcIons.

IDONE §IMULATIN57
INO. REPEAT.
Ives no no MULTIPLY TEST:

PALl” V1‘1 9-7EB-72 16I12 PAGE 1-47

/SET RDCTR

[TO-1400

IGET AND STORE

ITABLE ADDRESS]
IgENERATE RANDOM No.

ISTORE

IYES. CLEAR REQISTERS

/§E7 ROCTR

IIO -233

7227 7421: 4228
IANO STORE.

IHOVE oxvxo: OPERANDS TO

IAC. no. AND MB,

ISIMULATE DIVIDE}

ISTOPE RESULTS

ISET Up FOR NEXT

ISIMUL‘TION-

IOONE SIMULATING?
IND. REPEAT,
/YES. 60 OO DIVIOE TEST.

cm

Mm,



IRES EAE MULTIPLV/DIVIDE TEST

4543

4544

4545

4546

4547

4556

4551

4552

4553

4554

4555

4556

4557

4566

4561

4562

4563

4564

4565

4566

4567

4576

4571

4572

4573

4574

4575

4577

4666

4661

4662

4663

4664

4665

4666

4667

4616

4611

4612

4613

4614
4615

4616

4617
4626

4621

4622

4623

4624

4666

4472

4424

6144
6564

1071
3353

4432
6666

6164
7776

1353

3667

4473

4666

4666

6164
'7714

2353

2353

2144
5352

5422

7360

1162
7462

5777’

1366

4666

6665

6633

7266

1135

7656

4472
4424

6144
6564

1671

3214
4432

6666

6164
7776

1214
3667

4473
4016

4636

6165

6031.

LOPSELI

/

7575,

6092.

IKEB EAE MULTIPLV/DIVIDE TEST

4625

4626

4627

4630

4631

4632

4633

4634

4635

4636

4637

4640

4641

4642

4643

4644

4645

4646

4647

4656

4651

4652

4653

4654

4655

4656

4657

4666

4661

4662

4663

4664

4665

4666

4667

4676

4671

4672

4673

4674

4675

4676

4677

4766

4761

4762

4763

4764

4765

4766

4767

4716

$722

2214

2214

2144

5213
5422

6666

4666

7266

1135
7656

4472

4424

6144
6564

1671

3247

4432

6666

6164
7776

1247

3667

4473
4644

4662

6165
6732

2247

2247

7144
5246

5422

6667

7777

7256

1135
7656

4472

4424

7144
6564

1671

3362

4432

6666

6164
7776

1362

3667

4473

4162

7576,

ADRS,

/

TST7,

ADR4.

MAINDEC-SE-OEMB

TSTS

JMS I UFBRM

JMS I SETCTR

TCTR

-1274
TAD U148
DCA ADR1

JMS I UMOVE
6

A

-2

760 ADR1

DCA 4066

JM5 I UMDEXR
EX1ST

EX1

ADRL

ADRl

767a
ADR1.1
! CHAIN

CLA CLL
TAD PINNO
HLT

JHP SELECT

PAGE

5

TST6

CLA
TAD 746F

SNA CLA

J"! z UFBRM

JMS x SETCTR

TCTR

-1274
746 UIAB
DCA 4052

JM5 I UMOVE

6

A

-2

TAD ADRZ
DCA 4006

JMS I UMDEXR

EXZST

EXZ

a

MAINDEC-SE-DOHB

PRBZ

I82 ADR2

IS! ADRZ

xsz TGYR
JMP ADRZ-i

JMP x CHAIN

6

7577

CLA
746 TABF

3N4 6L4

JMS 1 UFBRM

JMS 1 ss7c7a

TCTR

~1274
TAD UTAB
664 4053

JMS ! unova

6

A

-2

TAD ADR3

DCA ADDA

JMS I UMDEXR

cx3s7

EX!

8

PRES

IS!

IS?
IS!

JHP

JM’

ADRS

4663

767a
ADR3-1
I CHAIN

7

7777

CLA
TAD TABF

5N4 CLA

JMS T UFBRM

JMS I SETCTR

TCTR

.1274
TAD UTAB
DCA 60.4

JMS I UMDVE

6

A

-2

TAD ADR4

DCA 6006

JMS I UMDEXR

EX4ST

"le V1‘1 9-PEB-72 lbllfl PAGE 1-48

IFILL 2K BUFFER WITH RANDOM NUMBERS.
[SET TCTR

[TO -709

ISTORE TABLE ADDRESS

IHOVE 2 OPERANDS TO A AND 8.

75:7 6006 76

IIO ADDRESS or 4;
I96 66 nuvxovx EXERCXS! 75371
IEXERCISE 567 66 4666535:
xzxzncxs: ADDRESS,
ICONVERT RESULT ADDRESS

IPROBLEM an~7ou7 ADDRESS}
742 To ADRi

I‘LL TESTS DONE?

REPEAT

FHAINO
INC,
IYESI

IROUTINE NUMBER

IRTN NUMBER IN ac. 5:7 66 7o

xosszneo MODE or OPERATION AND PRESS

ICONTINUE,
156 00 THE SELicTION ACCORDING 70 SR,

PAL1Z V141 9-PEB-72 16'15 PAGE 1-49

’YESI CHAIN.

IVES; CHAIN.

£365



/Kl6 [1E Muthva/DIVXOE TEST MAINDEg-at-DEHB PAL1U V141 9-PEe-72 16I1¢

4711 4124
ix44712 0104

4713 @744 PRB4

4714 ZJMZ 15! AOR4

4715 2362 15! ADI4

4716 2144 IS! TCTR
4717 5361 JHP ADl4-1
4720 5422 JM' 1 CHAIN

4721

4722

4723

4724

4725

4726

4727

4730

4731

4732

4733

4734

4735

4736

4737

474a

4741

4742

4743
4744

4745

4746

4747

4750

4751

4752

4753

4754

4755

4756

4757

4765

4761
4762

4763

4764

4765

4766

7604

7132

7430
5336

0520

7655

5777’

3025
7604

7196
7430

5776’
5775’

751a

5344
@620

745$

5331
5774'
092%

7656

57774
5331

@050

7300
6224

1173
3161
6201
1373
3772

1371
3776
1367

3766

4165
5750

@053

IROUTINE 70

DETMOD. L48

RDSHi.

AORB.

INTLDI

IKES EAE NULTIPLY/DIVIDE TEST

4767

4775

4771
4772

4773
4774

4775

4776

4777

1517

5052
5423

@051
6244

1366

0236

a316

1371

DETERMINE MODE OF OPERATION,

PAGE 1'50

[READ 5R.
'

CLL an arn xsn 11 To 4cm: sn go 70 LINK! LINK To 4c 1.

521 /SR 16'17 zL-NOI 1u-vcs.
JHP Acne zsn 10-1. Now Loon 47 3w 1!.
AND MODE 74: N0!

nag; 49-444.
wu CH no 7

33: :273 7H4; "4". so 5;? To «9", AND REPEAT ROUTINE.
oc4 Mon: 7445 new. so :57 To "4".

145 74:40 59,
'

CLL "IL /SR 1 Io LINK: sn 2 70 Ace.
521 /

an sugszr xgn 1 443 5:7,
JMP CHAINN42 /

5:4 xsw 11 u 11
P ‘45 [YES.

'130 have Inc. a Ac-coneLzrzo "4» none.
SNA

IREPEAITOEHLEoK
47 su 12

sw / 00K 4
4 ,

.1:: :EmAl /§c7 To «1" ANQ REPEAT ROUTINE}
AND moo: [NON a 4: 4 COMPLETED "an MODE.
s~4 CLA IREPEAI on 1004 AT 5H1:

'

JMP SE78 ISET To «6" AND REPEAT RouYINE.
JMP nbsw1 ILOOK AT 5H1.

OPEN

CLA cLL
er
TAD ccor
oc4 Honcor41
CD? I

740 can:

DCA x :1

740 (5473
0:4 1 :2

TAD cxwrsvc
DCA 1 cs

JMS HOHEDF

JHP I INTLD

MAZNDEG-BE-DUMB P411! V141 9-rEe-72 1411a

ae

FIGS 1-51



/K:0 EAE MULTIPLY/DIVIDE yrs? HAINDEC-BE-DOMB v1t1 9-rza-72

5000 a. 177.1

PAL10 16l10 PAGE 1:52

/

TAB: 0

.| .2567
S

5000 0000

7570

/KE8

0000

0100

0200

0300

0400
0500

0600

0700

1000

1100

1200

1300

1400

1500

1600

1700

2000

2100

2200

2300

2400

2500

2600

2700

3000

3100

3200
3300

3400

3500

3600

3700

0173
0174
0175

0176

0177

6201
6000

0007

0205

0203

EAE MULTIPLY/DIVIDE

11111111

11111111

11111111

11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111

11111111

00000000
11111111

11111111
11111111

111111§1111111 1

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111

11111111

TEST

11111111

11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111
11111111

MAxNDEC-SE-DOMB

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111

11111111

PAL10

11111111

11111111

11111111

11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111

11111111

11111111
11111111

11111111
11111111

11111111

11111111

V161

11111111

11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111

11111111

9-PEB-72

11111111
11111111

11111111
{1111111

11111111
11111111

{1111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111
11111111

11111111
11111111

11111111
11111111

16|10

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11110000

11i11111
11111111

11111111
11110111

11111111
11111111

11111111
11111110

11111111
11111110

11111111
11111000

11111111
11111000

11111111
11111110

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111001
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4000

4100

6200

4300

4400
4500

4600

4700

5000

5100

5200

5300

5400

5500

5600

5700

6000

6100

6300
6300

6400

6500

6600

6700

7000

7100

7200
7300

7400

7500

7600

IKE! EAE MULTIPLY/DIV1DE TEST

11111111

11111111

11111111

11111111

11111111

11111111

11111111

11111111

10000000

00000000

A

ABLSR
ABVAL

AC
6GB

122
ACR

6088

4212

600A

122221

ADNAC

1021

1222
1223
ADR4

Aosa

ADSFT
AMODE

ACRE

ARROW
ASCCN

4527

A32

AVALUE
a

940

BDCNV
BELCNT

BELL

eervP
8200:

11111111

11111111

11111111
11111111

11111111

11111111

11111111
11111111

00000000

00000000

2124

2455

2762

2127
0123

0127
0117

0113

3222

2007

2134

3012
4556

4614
4647

4702
3025

2443
7447

4736

2115

4331
4671

7415
2762

0105

0651
2077

0145

2175

2172
7431
0767

1721
0467

1723

1722
0470

1724

2661
7621
0022

2234

0312

2671

1725

2665

4354

2143

1676

1706

1770

11111111

11111111

11111111

11111111

11111111
11111111

11111111
11111111

00000000

00000000

MAINDEC-BE-DOMB

11111111
11111111

11111111

11111111

11111111
11111111

11111111
11111111

00000000

00000000

MAINDEC-BE-D0MB

CRLF 1753

CURTSI 2121

DEHLT 1526

2:227 1513
DERR 1450

DETMOD 4721
DFRP 1526

DIGIT 2142

DIVD 1662
DIVERR 0555

DIVSM 2602

DIV? 1422

nLDzMB 1123

217 1437
2211 2552

0521 2641
DSLOOP 1563
2522 1552
25253 1135
0572 1474

DVADR 1415
0V! 7427

DVOFLO 2627

ENUTYP 0163
FRPEP 0675

ERPSB 2214
ex 4227

2x1 4226

EX1ST 4000

2x2 4232

5x257 4016
5x3 4262

5x337 4244

EX‘ 4124
2x457 4122
Excnw 4237

EXEHLI 4324

EXER 4245
EXERP 1246
EXERR 2712
EXLOP 4321

EXLT 4242

F'1'YEL 2256

FADDR 1673
FBCTR 4167
PERM 4150
PERT 4170
FCTR 0142

FDOPR 3376

FINDIT 0220

FLAG 0464

FMFCT 3042

P4L10

11111111

11111111

11111111
11111111

11111111
11111111

11111111
11111111

00000000

00000000

P6L10

V141

11111111

11111111

11111111

11111111\

11111111
11111111

11111111
11111111

00000000

20000000

V141

FNRSLT

FORHD
FRCTR

GETRDY
GOOD

KEBSPZ

9-729-72

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11111111

22000000

00000000

90758-72

2637

2262

2141

2212
2646

1432

1233

2420

7422

2160

2232

1216
4752

1217
6221

2154

2147

2144

2152

2151

2152

2155
2465

0156

4372

2221

2126

2473

2476

2531
2534

2537

2542
2521
2524

2527

2512
2515
2522
2762
2244

2523

2122

2142

2143
2126

2157
2526

4572

2116

2112

7417

16310

11111111
12222211

11111111
11111112

11111111
11111121

11111111
11111111

00000000

00000000

16l10

LT

M42

M8

M35

M82

Mar

MEN

MEN

mesa

McYR

MDZXR

MEHLT
MERPT

MERR
HrRP

MLDEMB
MLT
MODE
MODEX

MOVE

HOVEA

M0

2228
M2122

201

203

Mg?

MGL
HQR

MOROT

HORTA

2253

M361

M561A

2562
MSLOOP
HSMBR

MSMP

MSTR

MYADR

MULT
MUY
MuYERR
MUYSH
MuYY
2v!
NH!
NXTST

orLo

OPEN

OUT
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2657

2466

2111

2125

1472

2131

1271

2121

2115

1675
4222

1325
1312
1251
1325

1076
1242

2222

3771
1652

1663

2112

2133

2137

7521
2124

2132

7421

2122

2542

2563

2114

2222

1771
2064

1356

1112

1347

1273
1215
1263
7425

2551
2464

1222

2741

7411
2123

2134

2547

2022

1036

,nmm



’“‘° 5“ MULTIPLY/DIVIDE TEST MAINDEC-eE-33Ma PAL13 V141 9-723-72 16113 713: 1-56

P1213 2423 $34 3575 7572 4461 3453 4367,
PFLAG 1315 $35 3633 7573 4466 qu74 1153
P73 2215 536 3633 7574 4542 3317a 1161

FL 2233 SC7 3636 TSYS 4633 XTYPST 3326

PLB 2214 534 7441 7576 4633 3:33 3545

PLRGS 2233 53A? 3654 7577 4666 EH! 3336

PR8 2173 $347: 3611 7572 4323 2M311 2567

P231 3714 scc~7 3633 TYHUD 3756

3232 3722 533vs 2753 77317 13433

P333 3732 SCL 7433 TYPSP 3434

2394 3744 schNE 3614 7vps73 3433

PRBX 4262 535 3132 UADAC 3362

P3373 2174 SELECT 1363 UADNAC 3363

PRES 2145 SELMOD 3333 34358 3364

PRINT 3453 5374 1366 UCOMP 3333

P233 3643 5:78 1371 UCRLF 3346

PR73 1726 SETCTR 3324 UDIVSM 3342

3371 1732 SHALT 3274 UDIVT 3331

PSPC 1736 SHL 7413 353353 3354

PUNCH 1333 SHLT 3323 UEXERP 3375

PXCTR 2255 SHORT 3146 371721 3357

R113 7136 SKxPMA 3471 37333 3372

3133 2246 SKIPPA 3472 333533 3356

RANCON 3357 52373 1752 UMDEXR 3373

RANDEX 3356 5R4MSK 1637 UMOVE 3332

RANDNO 3327 SR47 1633 333307 3365

RANGEN 3326 SRSMSK 1617 UHORTA 3366

RANSAV 3372 5357 1613 UMSG1 3347

RANTAD 3343 SRGMSK 1627 335314 3353

RANTBL 3363 SRbY 1623 33552 3351

R4N7N3 3371 SR7MSK 1637 UMUYSM 3341

R363 4541 5277 1633 UMUYT 3333

53372 4543 SRSET 3233 UMVR 3347

ROSTP 4475 SRST 3325 UNXINT 1344

533724 4515 $7373 1565 UP1213 3363

R3531 4731 $77 2736 3573 3361

5313 4463 531527 3316 UPL 3352
R3373 4457 SWITCH 3455 UPLRGS 3355

RMSTP 4414 748 5333 UPREG 3353

RMSTPA 4434 7437 3135 39573 3343

RTNNo 3132 74333 1674 UPRTi 3344

SASc 4373 TCTR 3144 UPSPC 3345

SATEMK 1647 7:32 3377
~

UPUNCH 3374

$4737 1643 7£HP1 3133 USATET 3343

533 3561 7£Mo 3462 USR47 3334

5:; 3564 TEMR 3463 35357 3335

$313 3617 TENPHR 2135 USR6T 3336

$611 3622 7cxa 3153 35377 3337

§C12 3625 7831 3436 3748 3371

$613 3633 75:2 3417 UTYHOD 3376

$32 3567 7373 4433 323311 3373

533 3572 7571 4435 VALUE 2141

IKE! EAE MULTIPLY/DXVIDE 7:57 MAINDEc-eE-33Ma PAL13 V141 9-753-72 16l13 PAGE 1-57

ERRORS DETECTED! Z

LINKS GENERATED! 46

RUN-TIMEl 27 SECONDS

3K CORE USED

9‘1
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