IDENTIFICAT]ION

LA AL TR 2 X N R
PRODUCY CODE; MAINDEC=8E=DBCCeD
PRODUCT NAME) BE ADDER TESTS
DATE CREATED) SEPT, 1, 3§97
MAINTAINER| DIAGNOSTIG GROUP
AUTHOR) My, DAVIS » J, VROBEL

ormeny e
© II;, R

- AN Hirygy;






) )

t, 7 ABSTRACT

TH}S PROGRAM TESTS THWE ADDER CIRCUITS OF THE PDP=B8E, THE
PROGRAM 1S COMPOSED OF FIVE PARTS,

A SIMULATOR FQR THE TAD INSTRUCTION WHWICH TESTS ALl COMBINATIONS
OF TWO ARGUMENY ADDITIONS,

A SIMULATOR FOR ROTATE INSTRUCTIONS THAT TESTS ROTATION OF ALL
POSSIBLE ARGUMENTS WITW RAL, RAR, RTL, RTR AND BSW,

A CARRY GENERATION TES?
A SERIES OF RANDOM NUMBER TESTS
A FIELD RELOCATION ADDER TEST

2, REQUIREMENTS
2,1 EQUIPMENT

POR«8E EQUIPPED WITH AT LEASY 4K OF MEMORY AND A TELETYPE
2,2 STORAGE

THE PROGRAM 1§ STORED IN LOCATIONS pPo@~6022 AND UTILIZES
LOCATIONS 7775a7777 AS A TEST AREA,

2,3 PRELIMINARY PROGRAMS
MAINDEC=8EeDBAA, DOBA

RUN ALL EXTENDED MEMORY TESTS PRIQR TO RUNNING
RELOCATION ADDER TES?Y,

3, LOADING PROCEDURE

THE STANDARD PROCEDYRE FOR LOADING BINARY TAPES 18 TO BE USED),
4, STARTING PRQCEDURE
4,1 CONTROL SWITCH SETTINGS

SRAP=4 SYPPRESS HALT ON ERROR

SRE1=1 SYPPRESS ERRQOR TYPEQYY

SR@2s1 LOOP ON ERROR

SR@3=1 FAST TEST

SR@4=@ LOOP IN CYRRENY MEMQORY BANK

SRB4s1 RELOCATE 70O NEXT EXISTING BANK
SRO6=08 AMOUNT OF EXTENDED BANKS OF MEMORY
SROY=Y HALT AY END OF TEST

SRi@=31 SUPPRESS END QF TEST TYPEOUT
SRi121 LOOP QN PRESENT TEST

4,2 STARTING ADDRESSES

NORMAL STARTING ADDRESSw820P
RESTORE LQADERS~768¢



4,3 OPERATOR ACTION
4,3,1  SET SR=22@0
4,3,2  PRESS AboR LOAD SWITCH
4,3,3  SET SR=2020
4,3,4  SET SWITCH REGISTER TO DESIRED FUNCTIONS SEE 4,1
4,3,5 PRESS CLEAR AND CONT SW]TCHES
5, OPERATING PROGEDURE
5,1 FAST TEST
THE ADDITION SIMULATOR NORMALLY STARTS WITH ARGy
AND ARG2 p@@@, TO SPEED UP THE TEST, THE VALUE OF ARG2
MAY BE SET AT SOME OTHER VALUE INJTIALLY, TO DQ THIS,

DEPOSIT THE DESJRED VALUE IN LOCATION {78, AND PROCEED
AS IN 4,, BUT WITH SR=g420 INSTEAD OF 2082 IN 4,3,3

5,2 TQ RESTORE AND START BINARY LOADER, STOP PROGRAM, LOAD
ADDRESS 7680 AND STARY COMPUTER,
5,3 REL,OCATION ADDER TEST

IF SRQ4=4 THE ADDER TEST WILL RELOCATE TO TWE NEXT
SEQUENT]AL EX|STING MEMORY BANK AT THE COMPLETION

OF EVERY PASS, THE EXAET AMOUNT OF EXISTING EXTENDED
MEMORY BANKS MUST BE IN SR26~08 TQ RUN THIS PORTION
OF TWE ADDER TEST, PRIOR YO EAEH RELOCATION THE
PROGRAM W]LL G$MPARE THE BANKS FOUND UNDER TEST T0
THE BANK AMQUN? IN SR@#=88 AND START RELOCATION,

THE FOLLOWING MESSAGE WILL BE YYPED ON TELETYPE,

easssontus X EXTENDED BANKS OF MEMORY TO BANK X sssassas

5,4 OPT1ONS
SEE 4,1

6, ERRORS

6)1 ERROR MESSAGES

6y1,4  SIMULATED ADDITION TEST

IF A FAILURE OECURS DURING THE SIMULATED ADDITION TESTY,
THE PROGRAM WILL TYPE THE POLLOWING MESSAGE AND THEN HALTH

SIMULATED ADD TEST FAILED
ARGY ARG2 SIMULATED ARG1*ARG2 ARG2+ARBY
XXXXXXXXXXXX XXXXXXXXXXXX X XXXXXXXXXXXX X XXXXXXXXXXXX X XXXXXXXXXXXX

ARGL AND ARG2 ARE THE TWO NUMBERS THAT WERE ADDED,
STMULATED IS THE ANSWER PRODUCED BY THE ADDITION SIMYLATOR

K AND AC)
43+ARG2 IS THE RESULT OF ADDING ARG2 TO ARGY



6,1.2

6,1,3

G’CIC‘

6,1,5

(ARGL 1S IN AC INITIALLY)
ARG2+ARGYL IS TWE RESULY OF ADDING ARGYL 7O ARG2
(ARG2 IS IN AC INITIALLY),

NOTEY EITHER THE SIMULATION OR THE ACTUAL ADDITIONS MaAY
HAVE FAILED,

SIMULATED ROTATE TEST
IF A FAILURE QCCURS DURING THE SINULATED ROTATE TEST, THE

PROGRAM WILL TYPE THE FOLLOWING MESSAGE AND THEN HALT)

SIMYLATED AAA TEST FAILED
ORIGINAL, S{MULATED ACTUAL
XXXXXXXXXXXX X XXXXXXXXXXXX X XXXXXXXXXXXX

ORIGINAL IS THE LINK AND ACCUMULATOR T0 BE ROTATED
SIMULATED 1S THE SIMULATED RESULT OF RQTATION

ACTUAL 1S THE REA[ RESULT OF ROTATION

AAA 1S THE INSTRUCTION BEING TESTED, I,E, RALRAR,RTL,RTR,BSW

FALSE CARRY TESTY

IF A FAILURE QCCURS DURING THE FALSE CARRY TEST, THE PROGRAM
WILL TYPE THE POLLOWING MESSAGE AND THEN HALT}

DATA ERROR
AAAA X OXXXXXXXXXXXX

AAAA |S THE STARTING ADDRESS QP THE TEST THAT FALLED
X XXXXXXXXXXXX ARE THE CONTENTS OF THE LINK AND AC

NQTEY EACM FALSE CARRY TEST EXPECTS LINKSL AND ACEp
AS A RESULT,

RANDOM ADD TES? 4

IF A FAJLURE QCCURS DURING RANDOM ADD TEST 4, THE PROGRAM WILL
TYPE THE FOLLOWING MESSAGE AND THEN HALTH

RANDOM ADD TEST ¢ FAILED
RANDA RANDC RESULY
XXXXXXXXXXXX XXXXXXXXXXXXX X XXXXXXXXXXXX

RANDA 1S A RANDOM NUMBER
RANDC IS THE COMPLEMEN? OF RANDA

- RESULT 1S THE RESYLT OF CONSEGUTIVE ADDITIONS OF

RANDA AND RANDE
NOTE: THE EXPECTED RESULT IS [INKsi, ACs? !
RANDOM ADD TEST 2

IF A FAILYRE OCCURS DURING RANDOM ADD TEST 2, THE PROGRAM
WILL TYPE THE POLLOWING MESSAGE AND HALTS

RANDOM ADD TEST 2 PAILED
ARG} ARG2 EXPECTED ARGL#ARG2
XXXXXXXXXXXX XXXXXXXXXXXX X XXXXXXXXXXXXX X XXXXXXXXXXXX



6,1,6

6,3
6,3,1

6,3,2

7,

RANDOM ROTATE tESTS

IF A FAILURE OZCURS DURING ONE OF THE RANDOM ROTATE YESTYS,
THE PROGRAM WILL TYPE THE FOLLOWING MESSAGE AND THEN HALT}

RANDOM AAA TESY FAILED
ORJGINAL ACTUAL

X OXXXXXXXXXXXX X XXXXXXXXXXXX

AAAZRAR, RAL, RTR OR RY{

ERROR WALTS

THE FOLLOWING TABLE LISTS ERROR HALT LOCATIONS AND THE TES?
THAT THEY APPLY TQ

LOCATION TESY

502 SIMAD

1966 SIMROT (WITH LOCATION OF SPECIFIC TEST IN AC)
3935 FCT (WITH LOCATION OF SPECIFIC TEST IN AC)
3519 RNAD{

4041 RNAD2

5061 RANDOM ROTATE (WITH LOCATION OF SPECIFIC

TEST IN AC)
ERRQR RECQVERY
DEPRESS CONT Y0 RESUME TEST
LOOPING ON ERROR
SWIICH REGISTER CONTROL
SET SRPO=Y TO SUPPRESS ERROR HALT

SET SREisi TO SUPPRESS ERROR TVYPEQUT
SET SRp2=2 10 Q0P

DERRESS CONT
PROGRAM MQDIFJCAT]ON

THERE ARE NOPS |N EACH TEST PROVIDED To AL|OW THE OPERATOR
TO SET UP LOOPS TIGHTER THAN THOSE AVAILABLE IN 6,3,1,

RESTRICTIQNS

EXTENDED MEMORY TESTS SHOULD BE RUN PRIOQR TO
RUNNING RELOCATION ADDER TEST,



8,

9,1

)

EXECUTION YIME

TIME DEPENDENT ON AMOUNT OF MEMORY, FOR EACH BANK
APPROXIMATELY 35 MINUTES, IF SRZ3a1, AND KXXXX=7777(SEE 5'1)
ONE PASS TAKES APPROXIMATELY 48 SECONDS,

AS EACH TEST OR GROUP OF TESTS IS COMPLETED, THE NAME OF THAT
TEST WILL BE TYPED, THE SEQUENCE 1S3

SIMAD
SIMKOT

Fer

RANDON

PROGRAM DESGRIPTION
SIMULATED ADD]YION TES?

THE SIMULATED ADDITION TESTS SIMULATES THE ADDITION OF TWQ
ARGUMENTS, ARG{ AND ARB2, ACTUAL ADDITIONS ARE PERFORMED, AND
Iggcgzus ACTUAL RESULTS ARE COMPARED T0 THE SIMULATED

ANSHER,

THE SIMULATOR OPERATES IN THE FOLLOWING MANNER|
THE ARGUMENTS ARE "ANDED"™ TOGETHER, AND ANY BITS [N TME

R:;gur THAT ARE (/S WiLL BE CARRY BITS, THE ARGUNENTS ARE

"QR/ QM roc:rugn AND THE RESULT IS STORED, THE PREVIOYSLY
GENERATED CARRIES ARE ROTATED ONCE TO THE LEFT AND THEN
"ANDED"™ W]TH THE "OR" OF THE TWO ARGUMENTS, ANY BITS THAT ARE
1/8 ARE ALBO CARRIES AND THESE ARE COMBINED W]TH THE PREVious
CARRIES, THE PROGEOURE CONTINUES UNTIL NO NEW CARRJES ARE
GENERATED, THE FINAL EARRY n?aULT 1S EXCLUSIVE "OR/"™ WITH THE
"QR" QF THE ARBUMENTS 10 GET THE SIMULATED SUM,

SIMULATED ROTATE TESTS

EACH OF THE ROTATE INSTRUCTIONS, RAR, RALs; RTR, RTL AND BSW
IS SIMYLATED FOR ALL POSS]BLE COMBINATIONS OF AC AND LINK,
AND THE RESULTS ARE COMPARED TO THE RESULTS OF THE ACTUAL
ROTATE,

FALSE CARRY TEST

VARJOUS COMBINATIONS OF INSTRYCTIONS AND DATA ARE YSED TO
DETECT EITHER FALSE CARRIES, OR MISSINGCARRIES,



9,8

10

RANDOM 4DD TESY

A RANDOM NUMBER AND 1TS COMPLEMENT ARE ADDED SUCCESSIVELY
AND THE EXPECTED RESULT 1S ALWAYS LINK=1, Acep,

RANDOM ADD TEST 2

A RANDOM NUMBER, AND 17§ MODIFIED COMPLIMENT ARE ADDED Yo
PRODUCE 1 KNOW BIT IN THE ac, WITH THE LINKay,

RANDOM ROTATE tEST

A RANDOM NUMBER 1§ SUCCESSIVELY ROTATED AND THE EXPECTED
RESULT IS TWE OR1GINAL NUMBER,

RELOCATION ADDER TESY

ALL TESTS LISTeD ABQVE ARE RELOCATED YO EXTENDED BANKS
AND RUN,

LISTING
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/

/ADDER TESY

/FOR PDP=8/E

/COPYRIGHY 1978 DIGITAL EQUIPMENT CORP, MAYNARD MASS,
/V 82 87552

/
/INSTRUCTION DEFINJTIONS

/
7501 MQA=27501
7421 MQL=7421
7082  B8SWe7882
4007 CAFasgR?

/
/SWITCH REGISTER MASK B]TS
/

P1083 SRB2=K420D
2404 SRAL=K2200
2105 SRE2:=K{pap
2186 SRE3I=KP40D
g307 SRO4sK3200
2140 SRB5=KPL00
p1{g SRO6=KBB4D
P42 ‘SREY=K8020
2143 SRE8sKEELD
B114 SRO9sKPRE4
2145 SR1QsK0902
B116 SR11=KP003
/
/LOCATION EQUIVALENCIES
/

gges RAC=ARGY /AC TO BE ROTATED

2024  RLNKsARG2 /LINK T0 BE ROTATED

2831  RRACRSUMY /AC AFTER REAL ROTATE

2033  RRLNK#SUM2 /LINK AFTER REAL ROTATE

2925  TEMPAGCsSIMAC /TEMPORARY AC STORAGE

P26  TEMPLESIMLNK /TEMPORARY LINK STORAGEZ

2937  TEMP{sWD3 7TEMPORARY DATA STORAGE

P37  Wi=wWDY . /oo " "

BR48  W2aWD2 /" " "

2935  RHFLGRAWFLG /ROTATE TEST ERROR HEADER PLAG

2067 NERROPsX|00OP
7775 «777%

7775 BR8P TSTAR, @
7776 0088  TSTAY, o

7777 8228  YSTA2, @

2000  epoQe

BOBP POPT  TSTAS, @

BOB) SPAL  TSTA4, JMP .
9902 ©@PB2  TSTAS, 2

BEP3 DPB3  TSTAG, 3

2004 2000  TSTA?, @



peio
poLy
P12

2p29

02y
8022

923
0u24
2925
2026
pa27
TR
P83y
32
0933
0934

2933
#936
2837
'Y

204y
2042
o043
2g4q
2045

Bo46
2047
2250

PALLE

2919

2000
Pooe
Ppoe

pe2p
poes
2922
7777

2089
0089
eoep
1T
edsg
a0
odeg
o009
o909
T

2037
(LT
ggep
2oee
o0

1620
1652
1133

TSTIND,
POINTY,
POINT2,

*28
CNTRY,
ADAL,
ADA2,

ARG,
ARG2
S[MAE,
SIMLNK,
ALORA2,
CARRY,
SyN3
Linkd,
symz,
LINK2,

AWPLE,
CHAR,
Wo4,
wp2,

RANDA,
RANDB,
RANDEC,
LINKR,
LINKRG,

XPRINT,
XTYPE,
XRHD,

13=SEPe74 $313¢ PAGE img

4
/INDEX REGISTERS
/
2
2
0

ADA2
7777

/
/SIMULATION VARIABLES
/

MESSABE QUTPUT VARIABLES

L DS N

RANDOM VARIABLES
?

QUVaERVENN\NO®

/
/INDIRECT POINTERS
/

PRINT /GHARACTER STRING YYPE
TYPE /CHARACTER TYPE
RHD /TYPE ROTATE ERROR HEADER



2051
pu52
0953
2054
2955
2056
o057
2060
2061
2062
2063
'TTY
e263
PR66
2067
8070
0273
2072
2273
2074
2273

#0876
P077
8180
2101

9302
0303
pi04
2105
8186
9387
#1419
9111
p142
#1143
9114
p115
2116
2117
0129
2121

2122
2123
2124
21,25
2126

PALLE

1209
2756
1157
1149
1657
1009
1031
9504
8523
3909
373¢
3947
3937
3927
3046
7775
7776
7777
3842
2440
8552

pe4e
pRee
22683
eoep

pLe2
400
2909
ipeg
g4£2
p209
2309
o049
fo29
Po4e
L
poo2
2083
pagy
4200
298,

2084
2043
2076
2200
2232

Viay

XSRQT,
XRALYTA,
XRTLTA,
XRTRTA,
XBSWTA,
XCOMRO,
XNXYRO,
XLNKOY,
XWDOUT,
XAMEAS,
XAME A,
XAVREG,
XDATER,
XHALT2,
XL00P,
X§TAQ,
X§7A1.
XS§TA2,
XRAND,
xLoor2,
X,o0ry,

K248,
Keeg,
K264,
KéoRe,

XRARTA,

Kéo@s,
Kg2oe,
Kipoe,
KP4pe,
Kg22e,
K9ide,
Kegeg,
Keezs,
Ke21e,
KeDa4,
KPeg2,
Kepp1,

SEQ1,
SEQ2,
SEQ3,
SEQ4,
SEqs,

L3sSEPa71

SROTAL
RA|LTAB=1
RT_TABw}
RTRTAB=1
BSWTABeY
COMROT
NXTROT
LNKOUT
woouyT
SAMEAS
SAMEA
SAVREG
DATER
HALT2
LOOP
TSTAQ
TSTAY
TSTA2
RANDOM
HLTAS4
Loory

13134 : !L 1e2

/COMMON ROTATE SIMULATOR
/RA|, MASK TABLE

/RTL MASK TABLE

/RTR MASK TABLE

/BYTE SWAP MASK TABLE

/ROTATE COMPARISON FOR SIMULAT!ON
/ROTATE SETUP FQR SIMULATION
/IYPE [INK

/TYPE DATA WORD

/GOMPARE DATA

/SAVE AC AND | INK ,
/QATA ERROR WANDLER FQR FPC?
/DATA ERROR WALT FOR FCT
/LOOP ON TEST

/RANDOM NUMBER GENERATOR

/
/WIDELY USED CONSTANTS
/

248

- 268

264
11T

]
4000
2000
1080
400
208
100
40
20
10

/TEST POINTERS FOR FCT

/

FCT1
FCT2
FCT3
FCY4
FCY5
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@127 2279 SEQs, FCTs
@130 2400 SEQ7, FCT7
@131 2436 SEQ8, FCT8
p132 2472 SEQ9, FCT9
8133 2600 SEQLB, FCTL10
2134 2634 SEQL1, FCT1Y
8135 2667 SEQ12, FCT12
/
/
/SETUP INSTRUCTIONS FOR FCY
/
2136 1376 INSY, 1376 /3TAD ey IN 7777
2137 7001 INSS, 7ee1 /31AC
B149 5404 INS4, 3404 /8 JMP ] &2 IN pO@2
P14y 5402 INSS, 5482 /8 JMP I .*( IN soal
p142 7279 INS6, 7879 /3CMA CM|, RAR
P143 2376 INS?, 2376 /e1SZ et IN 7777
0144 2009 INS8, 2000 /81SE (+4 IN 7777
B145 2440 INS9, 2449 /81SEZ | YSTYIND
@146 4p09 INSLB, @80 /8 JMS ,¢1 IN 7777
B147 4776 INS1{, 4776 /eJNS | ef iN 7777
0150 4449 INS12, 4440 /% JMS 1 TSTIND
8154 5403 INSLS, 5483 /8 JMP 1 2*L IN poot
2132 soa; INSL4, S40Y /9JMP 1 ti !N CTI]
213§ INSLS, 4377 /8dMs | N
2154 SEQ, FCTY
8155 ssn; BiN, 5301
/
/TEST POR FAST TAD SIMULATION
/
#3136 69097 STARY, CAP /CLEAR ALé FLABS
2157 7604 LAS /GEY SWITCHES
P68 2386 AND SRE3 /TEST SROJ
#1684 7639 SNA CLA /1S SRE3=y
g162 35477 JHP GOTEST #D0 TEST WITH ALL NUMBERS
@163 7242 CLA CMA
2164 0470 AND KXXXX /YES; SYARY AT XXXX
@165 3924 DCA ARG2
@166 5567 JHP L e
#1687 0202 RSIMAD&2
2178 02080 KXXXX, @ /INSERY DESIRED STARTING VALUE FOR ARGR2 WERE
@171 0@BQ ke, #2002
@172 0@07 Kpep7, 02087
2173 0070 Kee70, 0070
@174 €200 FLONUM, @
8175 0200 FLDSAY, ®
2176 0Q00 FLDCNT, ©
8177 177
8177 74180 6OTEST, SKP /SKIP JMP YO STAR?
/

/
/SIMULATED ADDITION TEST

/



p202
Y47}
202
2203

0204
p28%
0286
pzey
8219
P211
B212

92313
2244
2215
p216
2217
g22p
8223
p222
0223
0224
p225

p22¢
pa27
2239
2231
g232

233
2234
pe3s

PALLiE

2202
8156
3p24
3923
3835

7349
po23
7423
7840
go24
7504
3p27

7304
7042
2024
7423
T4
2024
7049
pgR3
73084
3925
3026

7049
023
P24
748p
85274

7421
75234
0p27

vVidt

2200
RSIMAD,

SIMAD,

NXTCAR,

13=SEPs71 13131 ;{ 1ed

JMP STARY /GO TO FASY TEST CHECK

DCA ARG2

DCA ARG1 /CLEAR SIMULATION VARIABLES
DCA AHFLG /CLEAR ERROR MESSAGE FLAG

/

/

/SIMULATE ADDITION BY SIMULATED GENERATEIQN OF SUN
/AND CARRY BIYS
/

/

/FORM OR QF ARGL WITH ARGR
/

CLA CLL CMA

AN

D ARGY /LOAD AC WITH ARGY
ML /PLACE IN MQ
CMA
AND ARG2 /LOAD AC WITH ARG2
MQA /FORM ARG1 OR ARG2
DCA AL10RA2 /SAVE ARGY OR ARG2
/

/FORM XOR(EXCLUSIVE OR) QF ARGy WITH ARG2
/BY A XOR Ba{(A AND NOTB)OR(NOTA ANS B)

/

MQA /GET ARGY{ FROM MO

CMA /FORM NOTARGY

AND ARG2 /AND WITH ARG2 TO GET ARG2 AND NOTARGY
MOL /SAVE IN MO

CMA

AND ARB2 /LOAD AC WITH ARG2

CMA /PORM NOTARG2 A ,
AND ARGY /AND WITH ARGL TO BEY XRGYL AND NOTARG2
MQA /QR WiTH ARG2 AND NOTARGY

DCA SIMAC /10 GEY ARGL XOR ARG2

DCA SIMLNK

/

/AND ARG1 WITH ARG2

/TEST FOR CARRIES

/1F THERE ARE NO BITS IN COMMON BETWEEN AR81 AND ARG2
/THERE WILL BE NO CARRIES BGENERATED

/

CMA
AND ARG1 /LOAD AC WITH ARGY

AND ARG2 /AND WITH ARG2

SNA /ARE THERE ANY CARRIES

JMP ADD /N0, TERMINATE S{MULATION

/

/GENERATE CARRIES

/

MaL /SAVE FIRSYT CARRIES

MQA MQL /GEY CARRIES FROM MQ

AND A30RA2 /AND WITH ALORA2 T0 SEE IF MORE CAPRIES ARE GENERATED
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8236 7459 SNA /ARE THERE ANY MORE CARRIES
0237 5244 JMP ENCAR /NO, END SIMULATION OF CARRIES
8240 7104 CLL RAL /PROPIGATE CARRIES
@241 7521 MQA MQL /GET PREV]OUYS CARRIES FROM MQ, SAVE NEW CARRIES
8242 7501 MQA /0R NEW CARRIES W]TH PREVIOUS CARRIES
8243 5234 JMP NXTCAR /CONT INUE
/
/TEST FOR CARRY INTO LINK
/
@244 75031 ENCAR, MQA /GET CARR]ES
@245 02927 AND ALORA2 /AND WITH A10RA2
#2486 0103 AND K4000 /TEST BIT 092
8247 7452 SNA /1S BIT 2B 1 _
825 5253 JMP ENCARY /NO, CARRIES DID NOT PRQPIGATE INTO LINK
8251 30826 DCA SIMLNK /YES, SAVE CARRY INTO LiNK
P252 5269 JMP XORALL /COMPLETE SIMULATION
2253 7339 ENCARY, CLL CML RAR /SET ACe4p0p
2254 2923 AND ARGY /AND WITH ARGY
2255 0024 AND ARG2 /AND WITH ARG2 TO SEE IF QRIGINAL
8256 7449 SZA /NUMBERS GENERIT:? CARRY INTO [INK
@257 3926 DCA SIMLNK /SAVE SIMULATED L INK
/
/FORM XQR OF ARGL, ARG2 AND CARRIES
/70 GEY FINAL SIMULATED SUM
/
p26@ 7504 XORALL, MQA /SAVE SIMULATED GARRIES
#2264 3939 DCA CARRY
p262 7584 MQA
B263 7049 CMA , S
#9264 0925 AND SIMAC /FORM ALORA2 AND NOTEARRY
#2655 742y MaL /SAVE IN MO
p266 7249 CMA
p267 2025 AND SIMAC
0279 7049 CMA , i
p273 2932 AND CARRY /FORM CARRY? ANB NOTAIORA2
2272 7584 MQA /OR WITH GONTENTS OF MO
2273 3925 DCA SIMAC /70 GE? FINAL SIMULATED Sy
/
/

/PERFORM ADDITIONS ARGL+ARG2 AND ARG2¢ARG1
8274 7349 ADD, CLA CLL CMA

8275 0923 AND ARG /LOAD AC WITH ARGY
8276 1024 TAD ARG2 /ADD ARG2

9277 70809 NOP

2300 30331 DCA SUML /SAVE RESYLT

2301 7040 RAR

932 3932 DCA LINKY /SAVE | INK

9383 7240 CMA .

8324 0024 AND ARG2 /LOAD AC WITH ARG2
8305 1023 TAD ARG /ADD ARGY

8386 7009 NOP

8387 3933 DCA SUM2 /SAVE RESYLY

8310 7812 RAR

) )



)

2311
312

P313
2314
P35
P316
8317
8329
#323
p322
9323
2324
0329
2326

9327
P339
2331
8332
2333
0334
g3I33
8336
0337
B340
P343
B342

0343
2344
9345
2346
347
23592
2351
2352
9353

PALLE  Vi4y

3034
7000

7348
P31
7940
9933
7440
5377
7049
0p33
7049
pe3y:
7440
5377

7340
P03y
7049
8025
7449
5377
7049
2025
7048
Pa3y
7448
5377

7349
Bes2
7024
7249
2R34
7640
7029
7430
5377

13=SEPe74 13131 ' :) (R

DCA LINK2 /SAVE | INK

NOP

/

/

/COMPARE RESULTS QF REA| ADDS ) .
/1F A3B, A XOR B=@, TWIS IS USED YO COMPARE RESUL?S
/

CLA CLL CMA )
AND SUM1 /GET RESULT OF ARGI+ARB2

CMA /COMPLEMENY o

AND Sum2 /AND RESULTS OP ARG24ARGY

SZA /18 SUM2 AND NOTSUM1isp

JNP ERROR1 /NO, ERROR

CMA

AND SuM2 /LOAD AC WITH RESULTS OF ARG24ARGYH
CMA /COMPLEMENY

AND SUM1 /AND WITH Symi ‘

SEA /18 SUML AND NOTSUM22p

JMP ERROR1 /NO, ERROR

/

/

/COMPARE REAL AND SIMULATED ADDS
/

CLA CLL CMA
AND

SUM1 /LOAD AC WITH RESULTS OF ARGLeARGR
CMA /GOMPLEMENY o
AND SIMAC /AND WITH RESUL'S BF SIMULATION
SZA /13 SIMAC AND NOtSUMIwp
JNP ERRORY /N0, ERROR
CMA |
AND SIMAC /épnn AC WITH SIMULATION RESYLTS
CMA /GOMPLEMENY o
AND SUMY /AND WITH RESULTS DF ARGL4ARGR
SZA /1S SUML AND NOTSIMALSP
JNP ERRORY, /N0, ERROR

/
/COMPARE LINKS GENERATED BY REAL ABDS

/

CLA CLL CMA -

AND LINKY /GET LINK FROM ARGI«ARG2
RAL

CLA CMA _
AND LINK2 /GET LINK FROM ARG2+ARG1
SZA CLA

CML

S2| /ARE THEY THE SAME

JHP ERRORY /N0, ERROR

/
/

/COMPARE | INKS GENERATED BY REAL AND SIMULATED ADDS



2354
8355
2356

8357

2360
8363
2362
2363
2364

2365
8366
9367
2370
8374
0372
0373
0374
9378
9376

8377

9400
s40y
2402
2403
0404
2405
0486
2407
2449
Baty
B412
2413
2414
2415
2416

2417
2420
pa2y
2422
2423

PALLD

7349
2032
7004
7240
2926
7649
7029
7430
5377

5474
2923
5204
2024
7449
5475
7249
2824
3823
3284
2377
7208

2409
7684
0424
7659
4247
7604
04,03
7652
4277
7604
0105
7648
5645
5616
9274
2366

o009
7340
7g35
7650
4267

Vidg

NXTADD,

ui??
ERRORY,

a40p
ADDERR,

HLTA,

XADD,
XNXTAD,

ADPRT,

PAGE 1e7

/GEY LINK PROM ARGI+ARG2
/GET LINK PROM SIMULATION

/ARE THEY YHE SAME
/N0, ERROR

/TEST FOR sxnuEAvxou WITH SAME DA?A
/INCREMENT ARGY
/G0 TO SIMULATION

/INCREMENY ARG®

/60 TO SIMULAtTION

/TEST FOR TRANSFER TO NEX? TES?

/TRANSFER ARG2 f0 ARGY
/CONTINUE SIMULATION

13eSEPe7L 13138
/

CLA CLL CMA
AND LINKY
RAL

CLA CMA

AND SIMLNK
SZA CLA

CML,

SZL

JNP ERRORY
/

/

/SET YP FQR NEXT ADDITION
/

JMR 1 XL00P2
151 ARGY
JMP SIMAD
152 ARG2
SKP

JMP 1 XLOOPY
CLA CMA

AND ARG2
DCA ARGY
JMP SIMAD
NOP

/

/
/ERROR WANDLER FOR ADDITION TEST
/

LAS
AND SRPY
SNA CLA

JMS ADPRT
LAS

AND SRPP
SNA CLA

JMS HALTA
LAS

AND SR@2
SZA CLA

JMP 1 XADD
JNP 1 XNXTAD
ADD

NXTADD#1

/

/TYPE ERROR MESSAGE FOR
/

)

CLA CLL CMA
AND AHFLG
SNA ClLA

JMS AHOUT

/¥;T SWITCRES
/TEST $RoY )

/3UPPRESS TYPEOUY IF SRoisd
¢1YPE ERROR MESSAGE

/HALT
/HALT

/TEST
/L.00P
/L,00P

1F SRpgup _
WITH ADDRESS OF TESY IN AC

SRe2

WITH SAME DATA |F SRP2sy
WITH SAME BAtA

ADDITION TEST

/GET FLAG FOR FRRQR MESSAGE WEADER tYPEOU?
/HAS HEADER FOR TEST BEEN TYPED
/NO TYPE HEADER

\



pa67
0479
P47
6472
9473
2474
8475
2476

2477
2500
8501
2502
2503

PALLS

7049
2023
3937
4323
7042
P024
3037
4323
7049
2026
Sgap
7949
o925
3037
4304
4323
7948
2932
3049
7049
po3y
3937
43904
4323
7049
BO34
3g48
7049
2033
3037
4304
4323
4446
8742
5204

LITE]
4446
5447
4446
5177
7249
3935
5667

ogeg
7240
2351
7402
5677

viay

ANOUYT,

HALTA,

13=SEPe7Y 13131 .NJL 1=8

EMA
AND ARG1

DCA W01

JMS WooyT /0UTPUT ARB1

CMA

AND ARG2

DCA CDES

JMS WpouT /0UTPUT ARG2

CMA

AND SIMLNK

DCA Wp2

CMA

AND SIMAC

DCA WDY N

JMS LNKOUT /QUTPUT SIMULATED LINK
gn: WpouY /QUTPUT SIMULATED SUM

M

AND LINKL

DCA wp2

CMA

AND SUM1

DCA WD1

JMS LNKOUT /OUTPYT LINKI

JMS WDouT 20uUTPUt sumy

CMA

AND L INK2

DCA wp2

CMA

AND SUM2

DCA WD3

JMS LNKOUTY Z0UTPYT LINK2

JMS woourT 70UTPUT SumM2

JMS 1 XPRINY

CRLF=}

JMP HLTA /YEST FOR WAL?

/

/TYPE WEADER FQR ADDITION TESY ERROR MESSAGE

/

2

JMS 1 XPRINT /TYPE "SIMULATED ABD TEST FAILED
EMiey

JMS 1 XPRINT /TYPE ARGY, ARB2, SIMULATED, ARG1¢ARG2, ARB24AAGY
DHiet

CLA CMA /SET ADD TEST WEADER FLAG
DCA ANFLG /70 PREVENT MULTIPLE HEADER TYPEOU?S
JMP 1 AHOUT

/
/HALT WITH ADDRESS OF TEST [N AC
/

0
CLA CMA

AND ADT -

HLT /HALT WITH ADDRESS OF ADDITION TEST IN AC
JMP 1 HALTA



2504
2585
0506
2507
2519
2511
2512
9513
9514
BY15
8516
8517
2529
252}
2522

2523
2524
0525
2526
8527
8530
2534
9532
0533
9534
a333
#3536
2537

2540
9544
p542
2543
2544
2545
2546
0547
2550
2551

2552
2553
2554

PALL2

2009
7349
o240
7649
5329
7249
2877
4447
7940
0876
4447
5704
7948
2389
5343

2000
7349
0402
3011
7048
P44l
7459
5345
2937
7649
5342
7049
par?

4447
5327
7049
21089
5349
7040
2076
4447
5723
2204

7624
2145
7652

Vid}

LNKOUTY,

TYLNK,

oyTy,

wpovur,

NXBIYT,

TYBlT,
o0yTiaA,

SPY,

ADT,

LOOPY,

13=SEPu71 13134 PAGE §e9

/
7/

/TYPE L INK

/

]

CLA CLL CMaA
AND WD2
SZA CLA

JHP ouTy
CMA

AND K260
JMS | XYYPE
CMA

AND K249
JMS ! XTYPE
JMP | LNKOUTY
CMA

AND K261
JMP TYLNK
/

/TYPE DATA WORD
/

]

CLA CLL CMA
AND XRARTA
DEA POINTS
CHA

AND I POINTY
SNA

JNP SPy
AND Wo4
SZA cLA

JHP oUT1A
CMA

AND K260
NS 1 XTYPE
JMP NXBIT
CHA

AND K264
JMP TYB1?Y
CMA

AND K240
JMS 1 XTYPE
JMP 1 uDOyY
SIMAD

;

/END OF SIMULATED ADD TEST
/

LAS

AND SR19 /TEST SR1g
SNA CLA /1S SRig=y

\



PALLE Vidy 13=SEPe7Y 13131 k. ) 1=40

2555 537p JMP SADOK /NO, TYPE END OF TEST MESSAGE
2556 7604 ADHLT, LAS
9557 0114 AND SR@9 /TEST SRO9
8568 764p SZA CLA /1S SRB9=y
561 7492 HLT /YES, HALT AT END OF TESY
2562 7604 LAS
2563 0116 AND SR11 /TEST SR1y4
@564 7659 SNA CLA /1S SRitsy
2565 5377 JMP SIMR /N0, GO TOSNEXY TEST
3566 5767 JMP 1 ey /REPEAT SIMAD
pESET? B0 SIMAD
IB7¥ 4446 SADOK, JMS 1 XPRINT
#573 5721 0Kye4
2572 5356 : JMP ADHLT
2577 *577

@577 7989 SIMR, NOP

/
/
/TEST ROTATION BY COMPARISON OF REAL AND SYMULATED
/ROTATES
/
2680 #6009 4 ‘
o680 4732 SIMROL, JUMS I  XRi4 /SET UP FOR RAL tES8T
/
/TEST RAL
/
poBy 7348 SIMRAL,; CLA ChL CMA o
0682 0852 AND XRALTA /GET MASK TABLE POR
gee3 3¢ 2 DCA POINT2 /SIMULATED RAL
P6D4 4483 JMS 1 XSRO? /SIMULATE RAL
g68% 7349 RRAL, CLA CLL CMA 1
0606 0824 AND RLNK /SET YP T0 DO REXL ROTAfES
86287 Y649 SEA CLA
2610 7929 CML
2611 7p4p CMA
P612 2923 AND RAC
2613 7904 RAL /D0 REAL RAL
2614 7908 NQP y ,
2615 3934 DCA RRAC /SAVE ROTATED ACOUMULATOR
#6516 7432 S2|,
6Ly 7p4B CMA
620 3833 DCA RRLNK /SAVE ROTATED LINK
@621 445%6 JMS I XCOMRQ /COMPARE ROYATES
2622 520% JMP RRAL /RETURN HERE FOR LOOP ON ERROR
8623 4487 JMS 1 XNXTRO /SET UP FOR NEXT ROTATE
2624 %5203 JMP SIMRAL /CONTINUE RAL TESY

625 4753 SIMROZ2, JUMS 1 XR2
/
/TEST RAR



3626
2627
0630
0631
2632
2633
2634
2635
2636
0637
2648
2644
2642
2643
2644
2649
2546
2647
2650
2853

2552

2653
2554
'TEL
2656
2637
660
2663
2662
2663
9564
3645
2646
2667
36789
3671
2672
3673
2674
4675
2676

3677

PALLE

7340
2182
3042
4454
7348
0924
7642
79829
7042
2023
7048
7000
3931
7439
7049
3933
4456
5232
4457
5226

47%4

7349
2253
3942
4453
7349
2024
7640
7920
7040
0023
7006
7900
3834
7430
7049
3933
4456
5257
4457
5283

4755

Vidg

SIMRAR,

RRAR,

S]MRD3J,

SIHR?L‘

RRTL,

SIMRO4,

13=SEPes7%

/

CLA CLL CMA
AND XRARTA
DCA POINT2
JMS 1 XSROT
CLA CLL CMaA
AND RLNK
SZA CLA

CML

CMA

AND RAC
RAR

NOP

OCA RRAC
SZ|

CMA

DCA RRLNK
JMS ¢ XCOMRO
JMP RRAR
JMS 1 XNXTRO
JMR SIMRAR
JMS ! XR3

/

/TEST RTL

/

CLA CLL CMA
AND XRTLTA
DCA POINT2
JMS XSROT
CLA CLL CMA
AND RLNK
SZA CLA

CML

CMA

AND RAC
RTL

NQP

DCA RRAC
SE|

CMA

DCA RRLNK
JMS 1 XCOMRO
JMP RRTL
JMS 1 XNXTRO
JMP SIMRTL
JMS | XR4

/

/TEST RTR

/

13134

PAGE =14

/GET MASK TABLE FOR
/SIMULATED RAR
/SIMULATED RAR

/SET YP TP DO REAL RAR

/00 REAL RAR
/SAVE ROTAYED ACCUMULATOR

/SAVE ROTATED | INK

/COMPARE ROTATES

/RETURN WERE POR LOOP ON ERROR
/SET UP FOR NEXY ROTATE
/CONTINUE RAR TESY

/GET MASK TABLE FoOR
/$IMULATED RTL
/SIMULATE RfL

/3ET UP TO DO REAL ROTATE

/D0 REAL ROTATE
/SAVE ROTAYED ACOUMULATOR

/SAVE ROTATED LINK

/COMPARE ROTATES

/RETURN WERE FOR LOOP ON ERROR
/SET UP TO DO NEXT ROTATE
/CONTINUE RY_ TES?



2700
0701
2782
2703
0704
0705
2706
2707
2710
2714
9732
2743
2714
9715
2716
9747
g72¢0
8721
2722
2723

8724

2725
2726
0727
0730
9731
9732
8733
0734
8735
0736
8737
2740
8743
2742

8743
BT44
745

8746
0747
2752
27514

9752
2753
8754
2758
2756
0757

PALLD

7340
2254
3812
4451
7349
0o24
7649
7029
7040
2923
7942
7809
3934
7430
7942
3033
4456
5304
4457
5380

4736

7340
2935
3942
4776
7349
2084
7649
7020
7040
2923
7902
7000
3934
7439
79490
3933
4486

8331

44587
5325
5777

1400
1440
1429
1439
1449
PRy

vi4y
SIMRTR,

RRTR,

SIMROS5,

SIMBSH,

XRY,
XR2,
XR3,
XR4,
XRS5,
RALTAB,

13=SEPe7Y 13131
CLA CLL CMA
AND XRTRTA
DCA POINT2
JMS 1 XSROT
CLA CLL CMA
AND RILNK
SZA CLA

CML

CMA

AND RAC
RTR

NQP

DCA RRAC
S|

CMA

0CA RRLNK
JMUS 1 XCOMRO
JMP RRTR
JMS 1 XNXTRO
JHP SIMRTR
JMUS 1 XRS

/

/TEST BYTE SWAP
/

CLA CLL CMA
AND XBSNTA
DCA POINT2
JMS | XSBSW
CLA CLL CMA
AND RLNK
SZA CLA

CML

CMA

AND RAC
BSW

NOP

DCA RRAC
CE

CMA

‘DCA RRLNK
JMS 1 XCOMRD
JHP RBSH
JMS 1 XNXTRO
JHP SIMBSW
JMP 1 XROTDN
R1

R2

R3

R4

RS

1

i e

/GET MASK TABLF FOR
/SIMULATED RTR
/SIMULAYE RIR

/SET UP Y0 DO REAL ROTATE

/D0 REAL ROTATE
/SAVE ROTAYED ACCUMULATOR

/SAVE ROTATED LINK

/COMPARE ROTATES

/RETURN HERE FOR _OOP ON ERROR
/SET UP YO0 DO NEX? ROTATE
/CONTINUE RTR TES?

/GET MASK TABLE FOR
/SIMULATED BSHW
/SIMULATE BSW

/SET UP POR REAL B3W

/D0 REAL BSW
/SAVE ROTATED ACCUMULATOR

/SAVE ROTATED LINK

/COMPARE ROTATES

/RETURN HERE POR LOOP ON ERROR
/SET UP FOR NEXT ROTATE
/CONTINUE BSW TEST

/END OF ROTATE SIMULATION TESTS



2768
P7631
8762
2763
0764
2785
3766
9767
8770
2774
2772
8773
3774
9775
2776
0777

1000

(1Y
iﬂlz
1003
1804
1003
1006
1087
1910
1014
1042
1043
1014

1045
1016
1047
1020
ip24
1922
1023
1024
4025
1926

PALL®

spe2
0004
2840
202
2049
2109
2200
o409
igop
2000
4900
epeg

P00y

4980
1236
1323

ig08
2008

7349
UL H]
7049
293y
7448
5226
7042
293y
7842
gaas
7449
5226

7349
pR26
7640
7920
7040
2233
7449
7922
7439
5246

Vidy

XSBSW,
XROTON,

«1090
CQMROT,

ERROTY,

13«SEPe7y £3131
2

4

10

20

4p

188
209
40
1008
2000
4000

)

1

4p00
SBSH
ROYONE

/
/{TAPE 2)

PAGE ie13

;GOHPAIE RESULTS OF REAL AND SIMULATED ROTATES

/
/COMPARE ROTATED ACCUMULATORS
/

ikl Chi CMA

ND SIMAC
CMA
AND RRAC
SZA
MR ERRQY
CMA
AND RRAC
CMA
AND SIMAC
SZA
JMP ERROT

/
/COMPARE ROTATED | INKS
/

CLA CLL CMA

AND SIMLNK

SZA CLA
cML,

CMA

AND

SZA

CML

SZ|,

JMP

RRLNK

ERROR2

/GET SIMULATED ROYATED ACCUMULATOR
/conrhgnznv o

/AND WITH REAL ROTATED ACCUMULATOR
/13 NOYSIMAC AND RRAEsp

/N0, ERROR

/GET REAL ROTATED ACECUMYULATOR
/COMPLEMENTY _ '
/AND WITH sxnuta*sb ROTATED ACCUMULATOR
/13 SIMAC AND NOtRRACES

/N0, ERROR

/GET SIMULATED LINK

/GEY REAL ROTATED LINK

/ARE THEY THE SAME
/N0, ERROR

3\



027
1032

1631
1032
1033
1234
1938
1936
1037
41040
1043
1042
1043
1044
1045

1046
1047
1058
4853
1953
1953
1954
1058
1956
1957
1960
1063
1062
1063
1064
1988
1968
L1967
1078

1074
1872
1073
1074

PALL®

2209
5600

2082
7349
2924
7649
5244
7042
3024
2923
5631
2231
5631
3024
5434

7684
2404
7652
4273
7604
2103
7659
5263
7604
9105
76589
5227
5239
7348
2453
1279
7482
5256
7774

o000
7340
2035
765¢

vi4}

NXTROT,

NEWLNK,

ERRQR2,

HLT8,

HALTB,

M4,

ROTPRT,

,)E i=14
/RETURN WERE IF NO LOOP ON ERROR

TO DO NEXT ROTAYE

13aSEPs71
152 COMROT
JMP 1 COMROY
/

/

/SET yP

/

2

CLA CLL CMA
AND RLNK
SZA CLA

JuP NEWLNK
CMA

DCA RLNK
152 RAC
JMP 1 NXTROY
158 NXTROY
JMP 1 NXTRO?
DCA RLNK
JMP 1 NXTROY
/

/GgT LINK OF WORD %0 BE ROYATED
/1S 17

/NO, CLEAR IT

7YES, SET IT

/INCREMENT NUMBER T0 BE ROYATED
/CONTINUE SIMULATION OF PRESENY ROTATE INSYRUCTION
/PRESENT SIMULATION DONE

/G0 TO NEXT TEST

/ERROR HANDLER FOR ROTATE TEST?

LAS

AND

SNA CLA
JMS

LAS

AND

SNA CLA
JMP

LAS

AND

SNA CLA
JMP

JMP ‘
CLA CLL
AND !
TAD

HLT

JMP

L)

/

SRO1
ROTPRY
SROQ
HALTB
SR@A2
ERROT#4
ERRQTe2
CMA
XSROTY
M4

HLTB4+4

/TEST SREY
/1S SREyay
/N0, TYPE BRROR MESSAGE

/TEST 3ROQ
748 SRogey
/NO, HALT WITH ADDRESS OF TEST IN AC

/TEST SRp2

/1S SRB2=y

/NO, GO TO NEW DATA

/YES, LOOP WITH SAME DAtA

/ERROR TYPEOUT FOR SIMULATED ROTATE TEST ERRORS

/

2

CLA CLL
AND

SNA CLA

CMA
RHFLG

/GET ROTATE TEST WEADER FLAG
/HAS HEADER BEEN TYPED



PALLE

4331
7049
2223
3037
7049
0024
3049
4469
4461
7049
2825
3937
7048
2926
3842
446
4463
7942
2933
3937
7049
Pe33
3049
4469
4463
4446
5742
5671

2909
4446
2200
4446
5244
7242
3933
5731

2009
2400
0100
2029
P04
CITT
4p0g
1009
0200
Bo4g
LY
0082

vidy

RHOYY,
RHD,

RIRTAB,

13«SEPe7

JMS RHOUT
CMA

AND RAC
DCA WDy
CMA

AND RLNK
DCA wpe
JMS ! XLNKOY
JMS ! XWOQUT
CMA

AND SIMAC
DCA WY
CMA

AND SIMLNK
DCA wo2
JMS | XLNKOU
JMS | XWDou?t
CMA

AND RRAC
0CA W04
CMA

AND RRLNK
DCA wh2
JMS | XLNKOY
JMS 1 XWooUu?
JMS 1 XPRINT
CRLF =}

JMP 1 RQTPRY
/

/QUTPYY HEADER
/

2

gNS 1 XPRINT
JMS 1 XPRINTY
DH2s4

CLA CMA

DCA RHFLG
JMP } RHOUYT
2000

400

1002

20

4

1

4000

1000

200

40

10

2

£3131  PAGE {45
/N0, TYPE WEADER

/QUTPUT ORIGINAL LINK
/0UTPUT ORIGINAL WORD

/QUTPUT SIMULATED ROTATED [ INK
70UTPUT SIMULATED ROTATED WORD

/QUTPUT AGTUAL ROTATED LINK
/QUTPUT ACTUAL ROTATED WORD

FOR ROTATE ERRQR MESSAGP

HERE XXX IS TWE INSTRUCY]ON THAT

;vas SIMULATED XXX TESY PAILED
/TYPE ORIGINAL, SIMULATED ACTYAL

FAILED



1209
1203
{202
1203
1204
1203
1206
1207
1210
12134
1212
1243
1214
1215
1216
1247
1229
1224
1222
1223
1224

1225
1226

PALLE

epee
2000
28022

292
2840
po4p
2280
1900
4900
poey
o984
P29
2y )
0400
2009
g9
ee02
2p%8

1209
2000
7389
3923
3928
7049
2412
3837
7948
2442
7458
5303
3040
TR49
2923
pa37
744p
4225
7040
Po42
3g37
5207

2000
7249

vidy

RILTAB,

*32pp
SROTAL,

NBIT,

ORY,

13aSﬁPn71

2
2009
2

2

18
40
200
1000
4000

20
108
498
2009

2000

/
/

13138 ‘2 1=14

/ROTATION SIMULATQR COMMON ROYT]NE
/ROTATE FUNGCTION SIMULATED DEPENDS
/UPON MASK TABLE SELECTED

2

CLA CLiL
RCA
0CA
CMA
AND 1
DCA
CMA
AND 1
SNA
JMP
DCA
CMA
AND
AND
SEZA
JMS
CMA
AND
DCA
JMP

/

SIMAC
S IMLNK

POINT2
WD4

POINT2

ENBROT
WD2

RAC
WD4

OR1
wp2

WD1
NBIT

/CGLEAR SIMULATION ARGUMEN?S
/GET FIRST MASK BIT PROM fABLE

/GET MASK BIT PROM TABLE
/1S 11 @ ,
/YES, FINISH SIMULATION

/LO0AD AC WITH WORD TO BE ROTATED
/TEST BIT T0 BE ROTATED

/18 1S ¢

/NO, PLACE BIT INTO NEW POSIT]ON

/BIT YO BE ROTATED
/BECOMES NEW MASK
/CONTINVE SIMULATION

/O0R BIYS TO FORM PARTIALLY ROTATED WORD

/
2
CLA CMA



1227
1238
1231
1232
1233
1234
1235

1236 -

1237
1249
124}
1242
1243
1244
1245
1246
1247
1259
1253
1252
1253
1254
1255
1256
1257
1269
12634
1262
1263
1264
1265
1266
1267
1279
1273
1272
1273
1274
1275
1276
1277
1300
1301
1382

PaL12

2B4g
7421
7849
2825
7521
3025
5625

LLLL
7349
2236
3451
3g25
3926
7949
P412
745D
5277
3037
7040
0412
3049
7040
2023
2237
7449

- 4225

7040
2037
7423
7040
2940
3937
7383
3049
7942
0023
2037
7440
4225
5244
7340
0024
3926
5636

Vidd

SBSHW,

NiBIT,

ENDBSW,

132SEPe7

AND wp2
MQL

CMA

AND SIMAC
MQA

DCA SIMAC
JMP ORY

13131

/
/SIMULATE BYTE SWAP

/

2

CLA CLL
AND
DCA |
DCA
DCA
CMA
AND 1
SNA
JHP
DCA
CNA
AND 1
DCA
CMA
AND
AND
SZA
JMS
cMA
AND
MaL,
T
AND
DCA
MQA
DA
CMA
AND
AND
SZA
S
JHP
CLA ClLL
AND
DCA
JHP 1

CMA
SBSKW
XSROT
SIMAC
SIMLNK

POINT2

ENDBSW
WD4

POINT2
WD2

RAC
Wo4

ORY
Wo4

Wh2
WD3

wD2

RAC
WDY

ORY,
NiBIT
CMA
RLNK
SIMLNK
SBSW

PAGE {wy?

/GET BIY T0 BE INSERTED
/SAVE IN MO

/GET SIMULATED ROTATED WORD

/0R BIT INTO POSitioON
7SAVE PARTIALLY ROTATED WORD

/SET UP FOR FRRQR RETYRN
/CLEAR SIMULATION ARGUMEN?S
/GET MASK PROM TiBLE

/1S 1t 2 \
/YES, FINISH SIMULATION

T
ST 81T Y0 BE ROTATES

It e _
+ PLACE BIY IN NEW POSITION
INTERCHANGE MASK AND 81T YO BE ROFATED

/GET WORD YQ BE RQTATED
/T8

/18 1Y

/NO
/1IN

/GET WORD Y0 BE ROTATED

/TEST BIT T0 BE RQYATED

/18 1v g ,

/NQ, PLACE BI? IN NEW POSITION
/CONTINUE SIMULATION



1303
1384
1305
1306
1307
1319
1311
1312
1313
1314
1315
1316
1347
1320
1323
1322

1323
1324
4325
1326
1327
1339
4133%
1332
1333
1334
1335
1336
1337
1349
1343
4342
1343
1344

1400
1484
1402
1403
1404
1403
1406
1407
1419
1414

PALLY

7349
ray2
3p4p
7042
0146
2224
7449
4225
7048
2442
2023
7440
7249
2116
3026
5600

7604
2145
7658
5342
7604
g144
7640
7402
7604
P16
7659
5749
5743
2008
2609
4446
5723
5327

1400
pa%e
7342
p2s%e
3459
3835
3024
3023
5600
L)
7348

viay

ENDROT,

ROTONE,

ROTHLY,

SROTOK,

PAGE
Ri,

R2,

13=SEPe71

/END OF

/

CLA CLL
AND |
DCA

CMA

AND

AND

SZA

JMS

CMA

AND !
AND

SZA

CLA CMA
AND

DCA

JMP !

/

LAS

AND

SNA CLA
JMP

LAS

AND

SZA CLA
HLY

LAS

AND

SNA CLA
JMP 1
JMPR ]
FCT
SIMROY
JMS |
0K2e4
JMP

/

/
/SET UP
/

2

CLA CLL
AND

DCA 1
DCA

DCA

DCA

JMP 1

2

CLA CLL

13131 JE 118
ROTATE, SHIFT LINK

CMA
POINT2 /GET BIT T0 BE ROTATED FROM [ INK
wp2
Keop1 /GET MASK FOR L INK
RLNK /TEST LINK
/18 LINK @
ORY - /PLACE LINK IN NEW POS!ITIOQN
POINT2 /GET MASK FOR BIY %0 BE ROTATED |
RAC /TEST BIT IN WORD t0 BE RQTATED !
/18 17 @ A
/N0, SET LINKsi
LI
SIMUNK
SROTAL
SR8 /TEST SR1P
/13 SRigey ,
SROTOK /NO, TYPE "SIMRO?®
SR29 /Itl! JRe9
/1% SRA9sy ) .
/YES, WALT AT END OF ROTAYE TESTS
SR11 /TEST SR1y
718 SRi1ey ‘
2 /N0, GO TO NEXY TEST _
Y /YES, REPEAY ROTATE tES?S
XPRINT
ROTHLY

FOR ROTATE TESTS

CMA

XM2 /SET UP HEADER

XRHD /FOR RAL TEST ERRQR MESSAGE
RHFLG /CLEAR ROTATE WEADER FPLAG
RLNK

RAC

R1

CMA

N?
N?

0
0

b INK
L INK



437

FA P3N 94 gA Qs 4o ga Ju o 3a e gage
IDIBIBIDIBID BDIBIDIDIRID
Py

VWA RND &
LAV WA W

1600
1603
1602
1603
16024
1605
16086
1607
1610
1611
1612
1613
1614
1615

FALLE

251
3458
3835
3924
3323
5610
epop
7349
8252
3459
3935
3924
3023
5629
2008
7342
2253
3450
3935
3024
3923
3639
LI1T]
7348
22%4
3459
3935
3924
3023
5649
5449
5464
35082
5523
5544

1600
Ll
7300
1600
3011
22008
1411
3036
1936
7012
7042
7842
4247
1936
4217

V14l

R3,

Ré,

R34

XM8,

PAGE
PRINT,

{3eSEPaV]

AND XM3
DCA ! XRHD
DCA RHFLG
DCA RLNK
DCA RAC
JMP 1 R2

2

CLA CLL CMA
AND XM4
DCA 1! XRHD
DCA RHFLG
DCA RLNK
DCA RAC
JMP 1 R3

0

CLA CLL CMaA
AND XM5
DCA | XRHD
DCA RHFLG
DCA RLNK
DCA RAC
JMP 1 R4

2

CLA CLL CMA
AND XM8
DCA ! XRHD
DCA RHFLG -
DCA RLNK
DCA RAC
JMP 1 R5
EM2sy

EM3ny

EM4wy

EMSey

EMbe=1

/

/

PAGE

/SET
/FOR

/SET
/FOR

/SET
/FOR

/SET
/FOR

1=19

UP WEADER
RAR TEST ERRQR MESSAGE

UP HEADER
RTR TEST EPRROR MESSAGE

VP HEADER
RTL TEST ERROR MESSAGE

VP HEADER
BIW TEST ERRQR MESSAGE

/CHARAETER STRING TYPE ROVYINE

/«3RETURN, e+=[ INE FEED

2

CLA CLL
TAD |
DCA
152
TAD 1
DCA
TAD
RTR
RTR
RTR
JMS
TAD
JMS

PRINTY
POINTY
PRINT
POINTY
CHAR
CHAR

TYPSET
CHAR
TYPSEY



1660

1666
1667

1674

2000
2003
2002

PALLD

5205
2009
0245
7459
5620
1246
7540
523p
1876
5243
7803
7449
5235
1254
5243
7084
7448
5242
1259
5243
1247
4447
5647
0077
7740
2336
8212
2245
0280
6946
6041,
5254
7200
5652

eses
0120
0902
p202
5084
6400
7012
1090
0029
2000
0042
4299
2000

2000
7300
1122
3154

vial

TYPSEY,

BSWTAB,

PAGE
FCT,

13=SEPe71 13131 ' _) 1=20

JMP PRINT+5
o

AND
SNA
JHP 1
TAD
SPA
JMP
TAD
JHP
1AC
SZA
JHP
TAD
JMP
1AC
SZA
JMP
TAD
JMP
TAD
JMS 1
JHP 1
2877
7740
8336
8242
8245
2
.8
TSP
JHP
CLA
JHP 1

K2877

PRINT
M4

1 #3
K240
MTP

1 #3
K215
MTP

43
K212
MYP
K336
XTYPE
TYPSEY

-

TYPE

108
200

400
10
1000

20080
40
4000

CLA CLL
TAD
DCA

SEQ1
SEQ



2003

2004

2005
2006
2007
2040
2011
2012
2043
2044
2045
2046
2047
2020
2023,
2022

2023
2024
2025
202¢
2027

2030
203,
2032
2033
2034
2035
2036
2037
2049
2044
2042

2043

PALie
3g2¢

7309

7308
3471
1136
3472
1332
3¢00
1137
3903
1140
3pe2
7248
3903
1327
3084

7308
5472
7800
7009
4464

7430
7449
4445
7440
4466
4467
5223
7200
1123
3154
5554

7300

Viéy

FCTL,

FESy,

FGLY,
RETY,

FeT2,

i 3aSEPe7y
DCA CNTR1

13134

/
/

/FALSE CARRY TEST#1
/

cLA oLL

/

/PLACE INSTRUCTIONS AND

/
CLA CLL

/
/EXECUYE INSTRUCTIONS PREVIOUSLY ASSEMBLED IN TES?

PAGE ge21

DATA [N TEST ADDRESSES

/DATASBg00
/L0C,37776
/INSTRUCT[ON=TAD s
7L,0C,27777
/INSTRUCTION=TAD 43
/L0C,s0pB8
/INSTRUCTION=]AC
/,0C, 20003, '
/INSTRUCTIONaJMP [ ,&2
/7,0C,=0002
/DATAR7777

/L0C, 28203
/ADDRESS=RET{

/L0C, 20084

/PROVIDED FOR PROGRAM MODIPICATION

/SAVE LINK AND Al

/COMPUTATION ERROR HAS OCCURED

/TEST FOR HAL?
/TEST FOR LoOP

/ADDRESS QF NEXT tEST
/60 TO NEXT TESY

DCA I  XSTAL
TAD INS1
DCA 1 XSTA2
TAD INS2
DCA TSTA3
TAD INS3
DCA TSTA4
TAD INS4
DCA TSTAS
CLA CMA

DCA TSTAS
TAD ADL
DCA TSTA?
/ADDRESSES

/

CLA CLL

JMP | XSTA2
NOP

NOP

JMS I XAVREG
/

/EXPECYED RESULTS ARE AC=@, LINK=g
/

sZ|,

SZA

JMS 1 XDATER
SKP

JHS 1 XHALT2
JMS 1 xLooP
JHP FEL1
CLA

TAD SEQ2
DCA SEQ
JMP 1 SEQ

/

/

/FALSE CARRY TEST#2
/

CLA CLi



) / PALLD Vidy 13eSEPR7Y 13134 FL.) 1=22

/
/PLACE INSTRUCTIONS AND DATA IN TEST ADDRESSES

| /
i 2044 7348  FCS2, CLA CLL CMA /0ATA27777
; 2045 3473 DCcA XSTAY /L.0C,27776
| 2046 1136 TAD INS1 /INSTRUCTION=TAD =1
i 2047 3472 : DCA I  XSTA2 /L0C,87777
i 2050 1137 TAD INS3 /INSTRYCTION=!AC
g 2851 3008 DCA TSTA3 /L0C, 28000
! 2892 11431 TAD INS5 /INSTRUCTIONsJMP | &1
8 2833 3901 DCA TSTA4 /L0C, s8g0L
: 2834 {33 TAD AD2 / KDORESSaRET?2
2955 3202 DCA TSTAS /\0C,s0gp2
/
/EXECUTE INSTRUCTIONS PREVJOUSLY ASSEMBLED [N TES?
/ADDRESSES
/
2856 7388 FEL2, CLA CLL
2057 5472 JMP 1 XSTA2
2069 7008 RET2, NOP
_ 2063 7008 NOP ]
; 2062 4484 JVMS 1 XAVREG /SAVE AC AND LINK
/
g /EXPECTED RESULTS ARE ACs®, | ]NKet
| /
; 2063 7439 S
g W64 744 SZA
5 2063 4465 JMS I XDATER
Wes: Taip SKM
2867 4466 JMS 1 XHALT2
2070 4467 JMS I XxiooP
a7, 5256 JMP FCL2
W% TBE: CLA ,
T 1324 TAD" SEQ3
2074 3154 DCA- SEQ-
2875 5554 JMP 1 SEQ-
3 /
!

/FALSE CARRY TESY #3

/
BTs: 30D FETS, CcLA CLL
, /

/
/
2077 1137  FCS3, TAD INS3 /INSTRYCTION=IAC
2100 3471 DCA I  XSTA1 /L0C, 27776
2101 1333 TAD INS16 /INSTRUCTIONaTAD | 21
) 2102 3472 BCA | XSTA2 . /L0C, 87777
2103 1152 TAD INS14 /INSTRUCTIONRJNP | 41
2104 3909 DCA TSTA3 /1,0C, 30008
) 2105 1331 TAD AD3 : /ADDRESS=RETS
2106 3poy DCA TSTA4 /L,0C, =801

/



2107
2119
2111
2112

2113

2114
2115
2116
2117
21209
2121
2122
2423
2124
2123
2126
2427
2136
213
2132
2133

2200

2204
2202
2203
2204
2205
2206
2207
2219
2211
2212

2213

PaLLE

7308
5471
7008
7028
4464

7439
7449
4465
7440
4466
4467
5397
7289
1125
3154
5534
2025
2040
21{1
1003
1421

2200

7380

7349
3471
1136
3472
1142
3800
1141
39021
1324
3002

7349

Viéy

FCL3,

RETS,

S

stz,
INS$6,

PAGE
FCT4,

Fcs4,

FCL4,

15§31 PAGE 3e23

/8TAD 3 IN 0208

/DATA=7777

/LGC9'7776
/1~STRQCTXONHTAD bel
/L0C,57777
/INSTRUCTION=CMA CML RAR
/L0C,=2000
/INSTRUCTIONaJMP | 1
/L0C, =004

/ADDRESS=RET4

/L0C,=8p02

13eSEPRTY,
/

/

/

CLA €L,

JMP 1 XSTat
NOP

NOP

JMS 1 XAVREG
/

/

/

S

SZA

JMS 1 XDATER
SKP

JMS 1 XHALT2
JMS 1 x_o0P
JMP FGL3
CLA

TAD SEQ4
DCA SEe
JHP 1 SEQ
RET1

RET2

RETS

1983

1421

/

/FALSE CARRY TEST #4
/

CLA CcLl

/

/

/

cLA cLL CMA
DCA XSTAY
TAD INS1
DCA I  XSTA2
TAD INS6
DCA TSTA3
TAD INS5
DCA TSTA4
TAD AD4
DCA TSTAS
/

/

/

/

CLA CLL CMA



2214
2215
2216
2217

2229
2221
2222
2223
2224
2225
2226
2227
2239
2233

2232

2233
2234
2235
2236
2237
2249
2241
2242
2243
2244
2245

2246
2247
2259
2251
2232
2253
2254

2255
2256
2257

PALLS

5472
7982
7000
4464

7438
7448
4465
7449
4466
4487
5243
1126
3154
5554

7300

7308
1143
3472
1137
39990
1137
3004
1151
3002
1325
3993

7349
3471
7048
5472
7008
7000
4464

7439
7449
4465

vidy

RET4,

FET3,

Fgss,

FELS,

RETS,

137SEPa71 13131
JMP 1 XSTA2
NOP

NOP .
JMS 1 XAVREG
/

/

/

SE(

SZA

JMS 1 XDATER
SKkP

JMS 1 XHALT2
JMS 1 X, 00P
JNP FCL4
TAD SEQS
DCA SEQ
JNP 1 SEQ

/

/

/FALSE CARRY TEST #5
/

CLA CLL

/

/

/

CLA CLL

TAD INS7?
DCA | XSTA2
TAD INS3
DCA TSTAS
TAD INS3
DCA TSTA4
TAD INSLS
DCA TSTAS
TAD ADS
DA TSTAs
/

/

’

/

CLA CLL CMA
DCA I  XSTay
CMA

JMP 1 XSTA2
NOP

NOP

JMS 1 XAVREG
/

/

/

SEL

SZA

JMS 1 XDATER

)

PAGE w24

/INSTRUCTION=1SZ o1
/L0C,s7777
/INSTRUCTION=IAC
7,0C,s@p00
/INSTRUCTIONa!AC
/L0C,=8pp1 ,
/INSTRUCTION=JMP | 41
/L,0C,s8gp2
/ADDRESSaRETS

/L0C, =803



2260
2261
2262
2263
2264
2265
2266
2267

2279

2274
2272
2273
2274
2275
2276
2277
2309
2301

2392
2303
23024
2385
2386
23087
2319

2311
2312
2343
2344
2315
2316
2317
2320
2321
2322
2323
2324
2325
2326

PALLO

7442
4466
4487
5246
7280
1127
3154
5554

7300

7309
1144
3472
1137
3004
1154
3ge2
1326
3003

7349
3000
7249
8472
7900
7000
4464

7430
7449
4465
7410
44686
4467
5302
7200
1132
3154
5554
2215
2252
2396

Vi4}

FCTe,
FCSe,

FCLS,

RETS,

AD4,
ADS,
AD6,

13SEPs71 13134
SKP

JMS 1 XHALT2
JMS 1 xL00P
JMP FCLS
CLA

TAD SEQ6
DCA SEQ
JHP 1 sga

’

/

/FALSE CARRY TEST #6
/

CLA cLl,

/

CLA CLL

TAD - INSB
DCA 1 XSTA2
TAD INS3
0CA TSTA4
TAD INS13
DCA TSTAS
TAD AD6
BCA TSTAS
/

/

’

/

CLA CLL CMA
DCA TSTAS
CLA CMA

JHP 1 XSTA2
NOP

NOP

JMS I XAVREG
/

/

/

S|

SZA

JMS 1 XDATER
SKP

JMS T XHALT2
JMS I xL00P
JMP FCL6
CLA

TAD SEQ7
DCA SEQ
JMP 1 SEQ
RET4

RETS

RET6

PAGE ge25

IINSTRQCT!ONQIS! 1
/L,0C,37777
/INSTRUCTIONatAC
/LOCn'ﬂ'ﬂl
/INSTRUCTON=JMP 1 .,
/L0C, =002
/ADDRESS=RET6
/LUC'IGBHS



2400

2483
2402
2403
2404
2405
2406
2407
2419
2414

2442
2413
2414
1)
2416
2417
2429
2421
2422

2423
2424
2425
2426
2427

2431
2432
2433
2434
2435

2438

2437
2449

PALLD
2400

7300

7309
1145
3472
1137
3901
1154
3982
1326
3903

7349
3949
7849
3008
7048
5472
7008
T80
4464

7438
7449
4465
7419
4466
4467
5212
7209
1331
3154
5554

7309

7300
1137

Vidy

PAGE

FcT7,

FCS7,

FEL?,

RET?,

FCT8,

FCSss8,

13aSEPe71
/

/

/FALSE CARRY TEST#7
/

CLA CLL

/

/

/

CLA CLL

TAD INS9
DCA 3 X5TA2
TAD INS3
DCA TSTA4
TAD INS13
DCA TSTAS
TAD AD?
DCA TSTA6
/

/

/

CLA CLL CMA
DCA TSTIND
CMA

OCA TSTAS
CMA

JMP 1 XSTA2
NOP

NOP

JMS 1 XAVREG
/

/

/

S|,

SZA

JMS 1 XDATER
SKP

JMS 1 XHALT2
JMS 1 xL00P
JHP FCL?
CLA

TAD SEQ8
DCA SEQ
JMP 1 SEQ

/

/

/FALSE CARRY TEST #8
/

CLA CLL

/

’

/

CLA CLL

TAD INS3

) aeae

/INSTRUCT]ON=18SZ | TSTIND
/L,0C,87777
/INSTRUCTION=IAC
/L0C,s2004
/INSTRUCTIONaJMP | 4
/1,0C, 0902

/ADDRESSsRETY

/L,0C,s2p303

/INSTRUCTION=]AC

N—



2441
2442
2443
2444
2445
2446
2447

245p
2453
2452
2453
2454
2485
2456

2457
2469
2463
2462
2463
2464
2465
2466
2467
2479
2474

2472

2473
2474
2475
2476
2477
25pp
2501
2582

2503
2504

PAL1g

3000
1137

39881

114p
3082
1327
3pa4

7300
1146
3472
7249
5472
7009
7008

743
744p
4468
7449
4466
4467
5259
72090
1132
3454
5554

7308

7349
3474
1137
3000
1143
3801
1339
3992

7300
1147

Vidy

FCL8,

RETY,

FET9,

FCS9,

FCLY,

132SEPx71
DCA TSTA3
TAD INS3
DCA TSTA4
TAD INS4
DCA TSTAS
TAD AD8
DCA TSTA?
/
/
/
CLA CLL
TAD INS10
DCA 1 XSYA2
CLA CMA
JMP 1 XSTA2
NOP
NOP
/
/
/
S2|
sz
JNS 1 XDATER
SKp
M8 1 XHALT2
NS 1 xipop
JHP FEL8
ELA
TAD SEQ9
0cA sga
JHP 1 sEq
/
/
/FALSE CARRY TEST #9
/
CLA CLl
/
/
CLA CLlL CMA

! XSTA1L
TAD INS3
DCA TSTA3
TAD INS5
DCA TSTA4
TAD ADY
DCA TSTAS
/
/
/
/
CLA CLL
TAD INS11

PAGE 1e27

/LOC,s00008
/INSTRUCTION!!AC
/L0C,s2p01
IINSTRUCYIONaJHP 1 #2
/L0C, 3802
/ADDRESSsRETS

/L0C, =204

/INSTRYCTIONaUMS 191
/L0C,87777

/DATAR7777
/L0C,87776
/INSTRUCTION=IAC
/L0C,=0ppp )
/INSTRUchoNaJNP LI 3
/L0C,=0p

/ADDRESSlRET9
/L0C,=2p02

/INSTRUCTION=JMS | et

\



PALLD Vidy 13=SEPe71 13131 } 1=28

2505 3472 DCA I  XSTA2
2586 724 CLA CMA
2507 5472 JMP 1 XSTA2
25190 7088  RET9,  NOP
2511 7900 NOP
2512 4464 JMS 1 XAVREG
/
/
/
2513 743p S|,
2584  744p 8ZA
2545 4465 JMS 1 XDATER
2516 7449 SKP
2517 4466 JMS 1 XHALT2
2520 4467 JMS 1 xLO00P
- 2523 %383 JHP FEL9
2522 7200 CLA
2923 1133 TAD SEQ19
2524 3354 DCA SEQ
2525 5554 JMP 1 SEQ

2526 2429 AD?7, RET?
2527 2455 ADS, RETS
2530 2%49 AD9, RETS

2680  PAGE
’
/
/
/FALSE CARRY TEST #1P
/
2680 7300 FETi8, CLA CLL
/
/
A ’
2603 7308  FCSig, CLA ChL . ,
2602 1159 TAD INS12 /INSTRUCTJON=JMS | TSTIND
2603 3472 DCA !  XSTA2 /L0C,87777
2684 1137 TAD INS3 /INSTRUCTJON=1AC
2685 3gey DCA TSTA4 /71,0C, =201
2686 1151 TAD INS1S /INSTRUCTIONsMP | ,41
2687 3g02 pCA TSTAS /,0C, 52882
2619 1315 TAD ADL 2 /ADDRESS=RET{D
2611 3pa3 DCA TSTA6 /4,0C, 52803
/
/
/
2612 734g FCLig, CLA cLL CMA
2613 3840 DCA TSTIND
2614 704p CMA
2615 5472 JMP 1 XSTA2

2016 7p00 RET10, NOP
2617 7009 NOP



2629

2621
2622
2623
2624
2625
2626
2627
2639
2631
2632
2633

2634

PALLE
4464

7439
744p
4465
7448
4466
4467
5242
72089
1134
3194
5554

7308

7300
1137
3008
1144

- 304

1346
3p02

7300
1453
3472
7240
5472
7000
70800
4464

7432
7449
4465
7410
4466
4467
5244
7200
1135

Vi4d

FET4,

FgSii,

FEL11,

RETL1,

13eSEPg74

JMS 1 XAVREG
/

/

/

S2|,

SZA

JMS I  XDATER
SKP

JMS ! XHALT2
JMS 1 Xxioo0P
JMP FCL12
CLA

TAD SEQ11
DCA SEQ
JMP 1 SEQ

/

/

/FALSE CARRY TEST #11
/

CLA CLL

/

/

/ _

CLA CLL

TAD INS3
DCA TSTAS
TAD INSS
DCA TSTA4
TAD ADY1
DCA TSTAS
/

/

/

CLA CLL

TAD INS45
DCA 1  XSTA2
CLA CMA

JMP 1 XSTA2
NOP

NOP

JMS 1 XAVREG
/

/

/

SZL

SZA

JMS 1 XDATER
SKP

JMS 1 XHALT2
JMS | X,00P
JMP FCL11
CLA

TAD SEQ12

PAGE 1=29

/INSTRUCTIONsIAC
/L0C,sPo80
/INSTRUCTION=JMP | &4
/ADDRESSs@REl
/ADDRESS=RETI{
/L.0C,s8p02

/INSTRYCTIONaJMS |,
/L0C, 7777



PALLD V143 138SEPa7 13§34 2 1=3¢

2665 3154 DCA SEQ
2666 5554 JMP 1 SEQ
/
/
/FALSE CARRY TEST #12
/
2667 7300 FCT12, CLA CLL
/
/
/
26078 730 FCS12, CLA CLL
2674 1137 TAD INS3 /INSTRYCT]ON=1AC
2672 3472 DCA !  XSTA2 /,0C,27777
2673 1182 TAD INS14 /INSTRUCTION=JMP | 41
2674 3p0p DCA TSTA3 7L,0C,=00900
267% 1347 TAD AD{2 /ADDRESS=RETi2
2676 3pP4 DCA TSTA4 /L,0C,s8p01
/
/
;
2677 7348 FCLi2, CLA CLlL CMA
2788 5472  JMP 1 XSTA2
2783 7808 RET12, NOP
2782 7908 NOP
2783 4464 JNS 1 XAVREG
/
/
/
2784 7438 SE,
2785 744 SZA
2786 4463 JMS I XDATER
2787 7419 SKP
2718 4466 JMS 1 XHALTZ
2718 4487 JMS I %, 00pP
2732 5277 JMP FCL12
2713 5714 JHP T ey
2744 3202 ENOFET

2735 2646 ADL@, RETLP
2786 2651 AD11, RET1
2787 27ey AD$2, RETL2

3g00 PAGE
/({TAPE 3) ’
/COMPARE TWO NUMBERS} W1¢NOT(WZ) o W2eNOT(WL) 50, WisW2

/
3009 oo SAMEAS, @
3081 7349 CLA CLL CMA
3un2 poR4p AND W2
3883 7940 CMA



304
3605
306
3687
3019
3911
3012
3013
3014
3015
3016

3047
o2
3923
3p22
3823
3024
3025
3026

3ga?
3030
303}
3032
3933
3034
3935
3036

3037
3849
3041
3942
3843
3044
3845

3046
3047

PALLP

2R37
7649
5600
7940
ro37
7040
.ULT]
7649
5600
2209
5600

[117]
3925
7439
7949
3926
040
9925
5647

(J1T]
7684
9103
7649
5627
1134
7402
5627

2000
7604
0104
7450
4256
2237
5637

2pop
7684

vidy

SAVREG,

HALT2,

DATER,

LooP,

13=5EPe7y 13131
AND Wi

SZA CLA

JMP 1 SAMEAS
CMA

AND Wi

CMA

AND we

SZA CLA

JMP 1 SAMEAS
1SE SAMEAS

JMP 1 SAMEAS

/

/SAVE AC AND LINK
/

]

DCA TEMPAC
SZL

CMA

DCA TEMPL

CMA

AND TEMPAC
JMP 1 SAVREG

/
]

LAS

AND SRoP

SZA CLA

JMP 1 HALT2

TAD SEQ

HLT

JHP 1 HALT2

/

/

/DATA ERRQR WAS OCCURED
/

)

LAS

AND SRAY

SNA

JNS TYPS2

152 DATER

JMP 1 DATER

/

/

/

/

/

/LOOP 6N DATA ERROR
/

2

LAS

PAGE 1e3%

/WL ONOT(W2) 2D
/WLINOT(W2)NOT @, ERROR

/N2INOT(WL) =0
/W2eNOT(W4) NOT @, ERROR

/WLEN2

/
/HALT ON ERROR| QISPLAY ADDRESS OF FAJLED TEST IN AC

/TEST SRoQ .
/SUPPRESS WALY IF SRP@a{

/PUT ADDRESS OF PAILED TEST IN
ZAC AND STOP
/GONTINUE TESTING

/TEST SRpy
/SUPPRESS FRRQR ?YPE 1P SRO1ay
/SET UP FOR ERROR ?TYPE



3030
3051
3p852
3653
3954
3655

3956
3887
3060
3061
3062
3063
3064
30685
3066
3067
3879
3474
72
3873

3200
3201
3282
3203
3204
3208
3206
sz07
3210
3211
3212
3213

- 3244

3215
3246
JaLy
3220
3221
3222
3223
3224
3225
3226

PALLE

£105
7659
5254
5646
2246
5646

Pooe
4445
5744
1037
4673
7349
2025
3937
2026
3048
4469
4463
5656
3227

3208
7308
2029
5224
7684
2145
7650
5221
7604
P14
7640
7402
7684
116
7649
8224
862p
3409
4446
5732
5207
1122
3154
5554

Vil

NLOOP,

TYPS2,

XADOUY,

PAGE
ENDFET,

FCTHLT,

FCTOK,

oyT,

13=SEPe71 13131 } 1=32

AND SR@2 /TEST SRE2
SNA CLA /LO0P IF SRp2={
JMP NLOOP /D0 NOT LOoOP

JMP 1 LOOP

152 \00P

JMP 1 LooP

/
/TYPE DATA ERROR MESSAGE

/
]

JMS 1 XPRINT , ,

DATE=} /TYPE "DATA ERRORN
TAD W3

JMS I XADOUT /TYPE YEST ADDRESS
CLA CLL CMA

AND TEMPAC

DCA W03

AND TEMPL

DCA wp2

JMS 1 XL NKOU /0UTPYT RECEIVED {INK
JMS 1 XWDOUT /0UTPYT RECGEIVED A%
JMP 1 TYPS2

ADOUT

/
/END OF PASS
/

CLA €Ll .
182 CNTRY /INCREMENT PASS ZOUN?
JMP oyt /RASS NOT COMPLEfTE
LAS

AND SR19 /TEST SR4D

SNA CLA 715 SRigsy

JMP FCTOK /NO, TYPE PCT

LAS

AND SRE9 /TEST SR29

SZA CLA 718 SRB9s

KLY /YES, HAL

LAS ,

AND SR4i1 /TEST SR1y

SZA CLA /18 SRit=y

JHPR oyt /YES, LOOP ON PC?
JMP 1 4} /NB, GO TQ NEXT PEST
RNADY

JMS 1 XPRINT

0K3e4

JMP FCTHLY

TAD SEQ1

[} SEQ

JMP 1 SEQ

/



PALLO viag 132SEPR74 13134 PAGE 1+33
/CONVERT ADDRESS 70 ASCI] -AND OUTPUT

/
3227 @eeg ADOYT, ©

3239 3237 DCA TEMPY
3231 12Y7 TAD TEMPY
3232 @172 AND Kaag7
3233 3264 DCA A2
3234 1937 TAD TEMPY
3235 7996 RYTL,

3236 7904 RAL

3237 @266 AND K270
3248 1264 TAD A2
3241 1267 TAD K6860
3242 3264 DCA A2
3243 19%7 TAD TEMPY
J244 79142 RTR

3245 7942 RTR

3246 7842 RTR

3247 9172 AND TTY
3259 3263 oA AL
3251 1937 TAD TEMPY
3252 7042 RTR

3253 a4y RAR

3254 D246 AND Ko70e
3255 1243 TAD AL
3286 1267 TAD K826
3287 3263 DA AL
3260 4446 JNS 1 XPRINT
3261 3262 Alny

3262 5627 JMP T ADOUT
3263 9g8p 4y, 2

3264 2000 A2, ]

3265 4gop 4000

3266 0709 Ke7ge, 0700
3267 &g Képém, 6060

/MULTIPLE ADDITIONS OF RANDOM NUMBER AND 17S tWwo/s COMPLEMEN?

34089 PAGE
3409 7300 RNADL, CLA CLL
3401 4473 JMS 1 XRAND /GENERATE RANDOM NUMBERS
3402 7300 CLA CLL
3403 1941 TAD RANDA
S4%4 1043 TAD RANDC /ACzD
3405 1043 TAD RANDE
3486 10941 TAD RANDA /ACaQ
3427 1943 TAD RANDA
3419 1044 TAD RANDA
3411 1043 TAD RANDC
3412 1243 TAD RANDC /ACsp
3413 1041 TAD RANDA
3444 1044 TAD RANDA
3415 1043 TAD RANDC
3416 1044 TAD RANDA
3417 1043 TAD RANDC
3420 1043 TAD RANDC /ACup



3421
3422
3423
3424
3425
3426
3427
3439
34331
3432
3433
3434
3435
3436
3437
J44p
344y
3442
3443
3444
3443

3446

3447
3459
3451
3452
3433
3434
3455
3456
3457
3469
3464
3462
3463
3464
3465
3466
3467
3479
3473
3472
3473
3474
3475
3476
3477
3500
3581

PALLE

1041
1041
1243
1043
1043
104y
1043
1944
194y
1044
1943
1043
7080
4464
7439
7449
4646
4467
5282
5645
A LY-T)

3447

2000
76084
2104
7649
5302
4446
5565
4446
5346
7349
L1}
3937
4461
7349
8043
3937
4461
734p
2925
3937
7048
2826
3042
4460
4461
4446
5742

Vi4y

XRNLER,

RNLER,

13=SEPs7

TAD
TAD
TAD
TAD
TAD
TAD
TAD
TAD
TAD
TAD
YAD
TAD
NOP
JMS !
SZ|
SZA
JMS !
JMS 1
JMP
JMP 1
RNAD2

RNLER

/
/RANDOM
/

)

LAS

AND

SZA CLA
JMP

JMS ]
EM310=3
JMS |
DH4ey -
CLA CLL
AND

pCaA

JMS 1
CLA CLL
AND

DCA

JHS 1
CLA CLL
AND -
DCA

CMA

AND

DCA

JMS ]
JMS 1
JMS 1
CRLF=}

1

RANDA
RANDA
RANDC
RANDC
RANDC
RANDA
RANDC
RANDA
RANDA
RANDA
RANDC
RANDC

XAVREG

XRNLER
NERROP
RNADY+2
194

.2 1234

/AC=p
/ACz0

/ACs@

/SAVE AC AND LINK
/1S LINK=g, AND ACa@

/ERROR, AC NOY 8, OR LINK NOT § OR BOTHW
/RESULTS OK

ADD TEST { ERROR HANDLER

SR21

SKHLTY
XPRINT

XPRINT

CMA
RANDA
WDh{
XWDoUu?T
CMA
RANDC
WDy
XWDouY
CMA
TEMPAC
WD1

TEMPL
WD2
XLNKOY
XWDOUY
XPRINT

/TEST SRoY
/15 SR@1sy

/YES, SUPPRESS ERROR TYPEQUY
/TVPE "RANDOM ADS TESY{ FAlLED"

/TYPE "RANDA, RANDE, RESULT"

/0UTPUT RANDA

/0UTPUT RANDC

/QUTPUT RESULTANT L INK
/0UTPUT RESULTANT AC

N



3502
3503
3504
3585
3506
3507
3519
3511

3512
3543
3514
3515
3516
3547
3529
3521
3522
3523
3524
3525
3526
3527
3539
3533
3532
3833
3534
3538
3536
3537
3342
3541
3542

3600
3601
3602
3603
3604
3605
3606

PALLD

7604
7183
7649
5647
7309
1247
7402
5647

2080
7309
1041
7004
7439
1342

394y

194y
7043
3043
7388
1341
7084
7430
1342
3341
7439
7049
3044
1044
7040
3045
3742
200y
pge3

3600
7349
fo41
3346
7049
Pp4y
7049
3347

Vi4l
SKHRLT,

RANDOM,

R2A,
Keoa3,

PAGE
RNAD2,

13sSEPg71 13134 PAGE 1«33

LAS
AND

SZA CLA
JMP ]
CLA CLL
TAD

HLT

JNP 1

7
7RANDOM
/

]
CLA CLi
TAD
RAL
SZ{
TAD
nca
TAD
cIA
DCA
eLL
TAD
RAL,
s
TAD
nCA
S|
CMA
DCA
TAD
cMA
DCA
JMP 1
1

3

SRog /TEST SRop
/1S SR2g=y
RNLER /YES, SUPPRESS ERROR. HALTY

RNLER

RNLER

/HALT WITH ADDRESS OF RNADY IN AC

NUMBER GENERATOR

RANDA

KoBe3
RANDA
RANDA
RANDC

R2A

/ADDITION OF RANDOM NUMBER AND MODIFIED
/COMPLEMENT TO PRQOUCE ONE KNOWN BIT

/SET N
/
/

CLA CLL
AND
DCA
CMA
AND
CMA
DCA

AC

CMA i

RANDA /GET RANDOM NUMBER

APOS /STORE 1T

RANDA

ANEG /ONE'S COMPLIMENt oOF RANDOM NUMBER

A



3607
361p
3611
3612
3613
3614
3615
3616
3617
3629
3623
3622
Je23
3624
3625
3626
3627
3639
3633
3632
3633
3634
3635
3636
3637
3649
3644
3642
3643
3644
3645
3646
3647
5659
3651
3652
3653

3654
3655
3636
3657
3669
3681
3662
3663
3664
3665
3666

3667
3678
3671
3672

PALLD

7048
2103
3352
7040
2352
7049
3353
7842
2346
2352
7449
5232
7049
B346
4383
7040
9347
3354
524p
724p
2347
4345
7949
P346
3351
7349
AL
1391
7439
7883
4464
44643
7440
4756
4467
5249
5254

7340
381
1359
7a3p
7801
4464
4463
7410
4756
4467
5254

7349
2382
7040
3352

Vi4l

NXTBT,

ALT1BT,

MODNEG,

cBTSTYL,

CBTSY2,

MOVMSK,

/SHIFT MASK ONE PLACE 10

13=SEPa71
CMA

AND K4200
DCA MASK
CMA

AND MASK
CMA

DCA NMASK
CMA

AND APOS
AND MASK
SZA

JMP MODNEG
CMA

AND APOS
JMS XORY
CMA

AND ANEG
DCA BNEG
JMP CBTSTYL
CMA CLA

AND ANEG
JMS XO0R2
EMA

AND APOS
DCA BNEG
CLA CLL CMA
AND BPOS
TAD BNEG
S|,

1AC

JMS 1 XAVREG
JMS | XAMEA
SKP

JMS I XRN2ER
JMS 1 NERROP
JHP CBYSTY
JMP CBTST2
CLL CLA CMA
AND BNEG
YAD BPOS
SZl,

1AC

JMS 1 XAVREG
JMS I XAMEA
SKP

JMS 1 XRN2ER
JMS 1 NERROP
JMP cBTST2
CLA CLL CMA
AND MASK
RAR

DCA MASK

13131

) 1=36

/GET MASK

/COMPLIMENT MASK

/GET RANDOM NUMBER

/TEST SIGN BITY

/1S NUMBER NEGATIVE

/YES, MODIFY COMPLIMENT OP NUMBER

/GET RANDQM NUMBER
/MODIFY WITH MASK

/GET COMPLIMENT OF RANDOM NUMBER
/AND USE AS IS

/MODIFY NEGAT!IVE NUMBER
/GET COMPLEMENY OF RANDOM NUMBER
/MODIFY WITH MASK

/GET RANDQM NUMBER
/AND YSE AS 1S

/LOAD AC WITH MODIFIED ARGUMENT
/ADD UNMODIFIED ARGUMENY
/01D CARRY PROPIGATE INTO L INK
/NO, INCREMENY NUMBER

/SAVE AC :
/COMPARE MODIFYED BIT AND MASK

/AC AND MASK DIFFERENT, ERROR
/NO ERROR, AC AND MASK THE SAME
/RETURN HERE FOR LDOPING

/LOAD AC WITH UNMODIFIED ARGUMENT
/ABD MODIFIED ARGUMENTY

/DID CARRY PROPIGATE INTO kL INK
/N0, INCREMENT NUMBER

/SAVE AC

/COMPARE AC AND MASK

/AC AND MASK NOT THE SAME, ERROR
/NOERROR, AC AND MASK THF SAME
/RETURN HERE FOR LOOPING

RIGH?



3673
3674
3675
3676
3677
3700
3701
3782
3703
3704
3705
3706
3707
3719
3711
3712
3713
3714
3743
3746
3717
37290
3724
3722
3723
$724
3725
3726
3727

3738
37331
3732
3733
3734
3735
3736
3737
3740
3744
3742
3743
3744
3745
3746
3747
3759
3751
3752
3753
3754
3755
3756

PAL1D

7428
5212
4467
5209
573g
4200
2dep
8353
7049
3354
7949
2347
8352
7940
0354
7940
3359
5704
2080
9352
7949
33%4
7049
0346
8353
7049
0354
3338
5715

2000
7948
3355
7049
2825
2383
7449
5344
7042
9352
2355
7449
233p
5739
2000
peoo
e00p
2000
790p
LITT)
L T1L)
020
4poe

Vidy

XO0R1,

X0R2,

SAMEA,

EROVUTY,

APOS,
ANEG,
BPOS,
BNEG,
MASK,
NMASK,
ABNOT,
NOTAC,

XRN2ER, RN2ER

13=SEPn7y 13134 PAGE 137

SN
JMP
WMS !
JMP
JMP 1
RARR
2

AND
CMA
DCA
CMA
AND
AND
CMA
AND
CMA
DCA
JMP 1
2

AND
CMA
DCA
CMA
ANO
AND
CMA
AND
e]o] |
JMP 1

2

CMA
pCA
CMA
AND
AND
SZA
JMP
CMA
AND
AND
SEZA
158

2
2
e
2
2
2
2

/HAVE ALL BITS BEEN TESTED
NXTBT /NO, CONTINUE
NERROP /YES, TEST FOR LOOP ON RNAD2
RNAD2
L}
NMASK
ABNOT

ANEG
MASK

ABNOT

BPOS
XORY

MASK
ABNOT

APOS
NMASK

ABNOQT

8POS
X0R2

NOTAC

TEMPAC
NMASK

ERQOUTY

MASK
NOTAC

SAMEA
SAMEA



) .

ApD8
4903
4002
4903
YTr]
4003
4086
4207
49190
[T'1%%
49412
4943
4214
4943
4916
apLYy
4929
4923
4922
4023
4024
4028
48246
4927
4p3P
4231
4932
4933
4934
4235
4938
4237
4249
4941
4942

4175
4176
4177

4208

PALLD Vi4i

4000 PAGE

13eSEPm7Y 13134 ' ‘2 1=38

5ERROR HANDLER FOR RANDOM ADD TESY 2,

/

o220 RN2ER,
7604
91024
7649
5233
4446
5405
4446
5364
7340
pY77/
3937
4463
7040
e776/
3937
4483
704
2775/
3837
4463
040
opes
3937
4483
4448
5742
7604 SHLT,
2103
7648
S60p
7388
1209
7482
5629

3752
3751
375¢
4200 PAGE
7300 RARR,

]

LAS

AND

SZA CLA
JMP

JMS 1
EM11e}
JMS !
DHéwy
CLA CLL
AND

DCA

JMS !
CMA

AND

DCA

JMS 1
CMA

AND

DCA

JMS 1
CMA

AND

DCA

JMS 1
JMS 1
CRLF=g
LAS

AND

SZA CLA
JMP ]
CLA CLL
TAD
HLTY

JMP 1

/ROTATE

CLA CLL

SR21 /1ESY SROY
IyEs ous ; gs EZRROR TYPEOYT
YES SUPPRE
§§%I~v 5Nb. 7¥rz "RANBOM ADD YESY 2 FAILEOW
XPRINT /TYPE ARGL, ARB2, ARG14ARG2, EXPECYED
CMA
BROS 70UTPYT AREY
W03
XWDOUY
BNEG /0UTPYT ARG2
WDy
XWOOU?
MASK /OUTPYT EXPECTED RESUL?
WDY
XWDOUT
TEMPAC 7OUTPYT RESULTANY IC
L]}
XWOOUY
XPRINY
/TEST 3ROQ
AR
/YES, DO NO
RN2ER /Nﬂ.'uALf WITH ADDRESS IN AC
RN2ER
RN2ER

RANDOM NUMBER RIGHY USING RAR



4201
4202
4203
4204
4205
4286
4207
4219
42414
4212
4213
4214
4213
4216
4217
4229
4221
4222
4223
4224
4225
4226
4227
4239
42331
4232
4233
4234
4235
4236
4237
4249
4243
4242
4243
4244
4245
4246
4247
4259
4251
4252
4253
4254

4255
4256
4257
4269
4261
4262
4263
4264

PALLE

1044
7449
722p
1041
7040
7040
7918
7040
918
7949
7049
7049
7049
7948
949
7919
7049
7040
7018
7940
7049
7049
7049
7040
7040
7940
7940
7048
7840
7840
7008
7000
4464
1043
7640
525p
1044
3937
1026
3049
4462
4735
4467
5209

7300
1044
744p
7229
1044
7004
7004
7004

Vi4y

RALR,

13eSEPe7Y

TAD
SZA
CLA
TAD
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
RAR
NOP
NOP
JMS
TAD
SZA
JMP
TAD
DCA
TAD
DCA
JMS
JMS
JMS
JMP

TML

!
CLA

!
!

!

/ROTATE

CLA
TAD
SZA
CLA
TAD
RAL
RAL
RAL

CkL

CML

L INKR

RANDA

XAVREG
RANDEC

¢4
L INKR
WD
TEMPL
Wp2
XAMEAS
XRARR
NERROP
RARR

PAGE 1=39
/GET LINK Y0 BE RQTATED

/GET NUMBER 10 BF ROTATED

/SAVE AC AND [ INK

/ADD COMPLEMENT OF NUMBER To AC
/ARE THEY EQUAL

/N0, ERROR

/ARE | INKS THE SAME
/N0, ERROR

/TEST FOR LOOPING
/L00P GN RARR

RANDOM NUMBER LEFT USING RAL

L INKR

RANDA

/GET LINK TO BE ROTATED

/GET NUMBER TO BE ROTATED



4400
4403
4402
4403
4404
4485
4426
4407
4419

PAL1®

7004
7004
7024
7004
7004
7004
7004
7084
7004
7004
7004
7804
7004
7884
7804
7084
7004
7004
7004
7004
7094
7804
7804
7008
7089
4464
1043
7448
5325
1044
3937
1026
3948
4462
4734
4467
5255
5733
4480
5843
520p

4400
7300
1044
744p
7229
1941
7006
7806
7886
7806

Viay

XRALR,
XRARR,

PAGE
RILR,

13=SEPe71

RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
NQP
NOP
M
TAD
sk
JHP
TAD
DCA
TAD
DCA
JMS
JHs
JHS
JHP
JHP
RTLR
RALE
RARE

/ROTATE

CLA
TAD
SZA
CLA
TAD
RTL,
RYL
RTL
RTL

1
1
1

!

cLL

CcML

XAVREG
RANDC

124
LINKR
wD3
TEMPL,
Wo2
XAMEAS
XRALR
NERROP
RALR
11

b

SAVE AC AND LINK ,
5A35 COMPLIMENY oF ORIOGINAL NUMBER t0 AC
/ARE THEY THE SAME
/N0, ERROR

/COMPARE ORIGINAL AND ROTA\ED hINKS
/LINKS NOT THE SAME, ERROR

RANDOM NUMBER LEFY USING RYL

L INKR

RANDA

/GET LINK YO BE ROTATED

/GET NUMBER Y0 BE ROTATED

SN



44134
4412
4443
4414
4415
4416
4417
4429
4421
4422
4423
4424
4423
4426
4427
4438
4431
4432
4433
4434
4433
4436
4437
4449
4444
4442
4443
4444
4449
4446
4447
4459
4453
4452
4453
4454

4455
4456
4457
4460
4464
4462
4463
4464
4465
4466
4467
4479
4471
4472
4473

PAL18

7206
7206
7026
7006
7886
7006
7986
7926
7986
7026
7006
7026
7886
7086
7086
7986
7086
7986
7086
7986
7006
7086
7800
7980
4464
1043
7449
5250
1044
3837
1026
Sp40
4462
4774
4467
5200

7300
1044
T44p
7229
1044
LY
7812
7942
7842
7012
7012
7042
7812
7012
7842

Vidg

RIRR,

13=SEPe7y

RYL
RTL
RTL
RTL
RYL,
RTL
RTL
RYL
RT,
RYL
RT
RTL
RYT{
RT{
RYL
RTL
RYL
RT|
RTL
RTL
RYL
RT,
NOP
NOP
JMS
TAD
SZA
JMP
TAD
DCA
TAD
DCA
JMS
JMS
JMS
JMP

/ROTATE

CLA
TAD
SZA
CLA
TAD
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR

CLL

CML

XAVREG
RANDE

1]
LINKR
W04
TEMPL
wD2
XAMEAS
XRTLR
NERROP
RTLR

PAGE w4y

/SAVE AC AND LINR o o
/ADD COMPLEMENT OF ORIBINAL NUMBER t0 AC
/ARE THEY THE SAME

/N0, ERROR

/COMPARE ORIG!NA% AND ROTATED LINKS
/LINKS NOT THE SAME, ERRROR

RANDOM NUMBER RIGHT USING RTR

L INKR

RANDA

/GET LINK YO BE RQTATED

/GET NUMBER T0 BE RQTAED



)/

4474
4475
4476
4477
4500
4501
4502
4503
4584
4585

Q’OCY
4515’

4511
4512

4313

4514
4515
4516
4517
4520
4521
452¢
4523
4524
4523
4526

453ﬁ
534

532
4533
4534
4533
4336
4537
454
54y
€542
4543
4544
4545
4546
4547
4550
4554
4552
4553
4554
4555
4556
4557

PAL1®

7042
7842
78312
7812
7042
70842
7042
70842
7!12

Vi4y

RNOHLT,

FLOSW,

13=SEPw7y

RTR
RTR
RTR
RTR
RTR
RTR

RTR

RTR
RTR

RTR

RTR
RTR
RTR
RTR
RTR
RTR
NQP
NoP
JMS
TAD
SZA
JMP
TAD
DCA
TAD
DCA
JMS

JME

JMS
JMP

152
Jup
LAS
AND
SNA
JMP
LAS
AND
S2A
R,
LAS
AND
SZA
JNP
LAS
AND
RAR
RTR
DCA
LAS
AND
SZA

I  XAVREG
RANDC

o4
L INKR
WDY
TEMPL
Wp2
XAMEAS
XRTRR
NERROP
RTRR

- e e

CNTRY
ENRN

SRy2
RNDOK
SR@9

CcLA

CLA

SR11
ENRN

Kee7p
cLl

FLDOSAY

CLA

SRE4
] )

13134 P~.4)1=42

/SAVE

/ADD GOMPL!HENT OF ORIBINAL NUMBER T0 AC

/ARE THEY THE

AC AND LINR
SAME

/N0, ERROR

/ARE LINKS THE SAME
/N0, ERROR

/INCREMENT PASS COQUNTER
/NOT END QP PASS

/TEST

3R10

/718 SRigay
/NO, TYPE RANDONM

/TEST

SRo9

/18 SR29sy

/YES'
/TEST

/1S SRiisy
/YES,

/SAVE
/MASK

HALT AT END OF RANDOM
SR13
wOOP ON RANDOM TESTS

THE SWITCHES
FIELD RELOCATION SWITCH



4560
4561
4562
4563
4564
4565
4566
567
4579
4574
4572

PAL1®

5772
5762
9208
4446
5735
5340
5767
3409
5026
5041
4609

4600

4234
4264
7346
4341
4331
4392
4446
5755
4360
4334
7344
4341
1178
7043
1174
7659
5223
7682
5779
1344
1145
3226
0009
5639
9200

paee
7302
3174
1374
3176
6203
3574
1372
1143
3243
Poeg

Vi4i 13=SEPu7y 13131
JMP I XFLDCK
JMP 1 L}
RSIMAD

RNDOK, yMS 1 XPRINT
0K4ey
JMP RNDHLY

ENRN, JMP 1 |
RNADS

XRTRR; RTRER

XRTLR, RTLER

XFLOCK, FLOCHK

/

PAGE

/

/ROUTINE TO

/
PLDCHK, JMS F%OFND
JMS RELOC

PAGE 1w43

/GOT FIELD RELOCATION SWITCH AND GO
/NO, GO TO SIMULATED ADDIYION YEST

SORT AND COMPARE RELOCATION INFORMAT{ON

/YES, FIND NUMBER OF FIELDS PRESEN? A
/RELOCATE TO NEXT BANK PRESENT OR BANK [

CLA CLL CMA RTL /AC T0 7775
JMS LFER /PRINY SOME CRaLF
JMS ASTRK /PRINTY SOME snssseee
JMS FLONO /PRINT AMOUNT OF MEMORY
JMS 1 XPRINT /PRINT " EXTENDED BANKS OF MEMORY YO BANK "
BKMES /TEXT FOR EXYENDED BANKS OF MEMORY TOQ BANK
JMS FLDHR /PRINY NEW FIELD
JMS ASTRK /PRINT SOME ssseswus
CLA CLL CMA RAL /AG TQ 7776
JMS LFER /PRINY SOME &R « (P
TAD FLOSAV
clA
TAD FLOBNUM ,
SNA CLA /COMPARE. SWITCHES
JMP ' 3
HLT CLA ,
JMP 1 XFLDSW /TRY IT AGAIN
TAD FLDGO
TAD K@P22
DCA ,¢{
2800 /MOQIFIED POR NEW FIELD
FLOEX: JMP | 1
RSIMAD /START POINTER
/
/ROUTINE TO DETERMINE NUMBER OF BANKS OF MEM',
/
FLDFND, B
CLA CLL
DCA FLDNUM
TAD KSTQP
DCA FLDCNT /JUST A CQUNTER
COF 2 /70 FIELD @
DCA | Kg
TAD KCOF
TAD KRO10
DCA FLDOF
FLOOF, @ /MODIFIED BY TEST

\



N

PALLD vi4g 13=SEPe7 13131 ! )1-44
4644 734p CLA CLL CMA
4645 3574 DCA ! KB /TRY EXTENDED FIELD
4646 1571 TAD 1 K@
4647 765p SNA CLA /SAME 1F FIELD PRESENY
4658 5255 JMP 45 /DATA BAD BR FIELD NOT THERE
4651 2174 1S2 FLBNUM /UPDAYE FIELD COUNY
4652 1243 TAD FLDDF /GET LAST PIELD €OF
4653 23176 1S2 FLDCNY /STGP AFTER 9 '
4654 5241 JMP FLDOF =2 /TRY NEXT PIELD
4655 7309 CLA CLL
4656 6201 CDF 2 /BACK T0 FYELD 2
4657 1573 TAD | Kp ,
4668 7659 SNA CTLA /01D PIELD B CHANGE
4661 5651 JMP 1 PLDFND /FIELD @ O'K', EXi?
4662 7602 HLT CLA ‘ /F1ELD ERROR
4663 5274 JMP FPLOFND |, #+1 /TRY AGAIN

/ . ,
/ROUTINE TO MOVE PROGRAM TO NEXT FIELD OR FIELD o
/

4064 200D RELOC, o

4665 7308 CLA CLi
4066 3176 DCA FLOCNT _

4667 6224 RIF : /GET GURRENT FPIELD

4679 1143 TAD KP81p /UPDAYTE YO NEX? FlELD

6674 0375 AND x2(7p /MASK 6e8 ,

4672 3312 DCA FLDFRM /NEW PIELD POINTER

4673 73931 CLA CLL IAC

4674 1174 TAD FLDNUM

4673 7804 RAL

4076 7806 RTL /MOVE T0 68

4677 7043 ClA

4709 1342 TAD FLOFRM

47835 7629 SNL CLd /GOMPARE 10 FIELBS PRESENY
4782 1342 TAD FLOFRM /YES, GoOD FIELD

4783 1372 TAD RCOF /%0 BAEK Yo PR B
4794 3314 DCA FLDGO /SET POINTER FOR NEW FIELD
4705 6224 RIF /WHERE 1S PROGRAM

4796 1372 TAD KCOF

4787 3342 DCA PLOFRM /SET POINTER FOR FIELD JUST TESTED
4719 1342 TAD FLOFRM

4711 3347 DCA FLDRMY /SAME MOVE

4712 0909 FLOFRM, 0089 /MODIFIED YO CURRENT FIELD
4743 1576 TAD 1 FLDCNT /GET DATA WORD

4714 0000 FLDGO, Be9p

4715 3576 DCA 1 FLDCNT /STORE DATA

4716 1576 TAD | FLDCNT

4717 009 FLORM1, g@og

4720 7041 ClA

4721 1576 TAD ! PLDCNTY /THIS THE 600D ONE

4722 76%9 SNA CLA /01D DATA EHANGE

4723 %326 JMP  +3 /0ATA 0,K,

4724 7602 KLY CLA /RELOCATION ERROR

4725 8312 JMP FLDFRM /TRY SAME WORD AGAIN
4726 2176 182 FLBCNY /UPDAYE TO NEX? ADDRESS

4727 8342 JMP FLOFRM /TRANSFER NEXT WORD



47380

4731
4732
4733
4734
4735
4736
4737
474p

4741
4742
4743
4744
4745
4746
4747
4759
4753
4752
4783
4754
4755
4756
4737

4760
4763
4762
4763
4764
4765
4766
4767

4778
4773
4772
4773
4774
4775
4776

5¢0e
52031
5vp2
50893
5004
585
5006
5007

PAL10
5664

2000
1371
3176
1376
4447
2176
5334
5734

0020
3176
1374
4447
1373
4447
2176
5343
5744

2000
1174
8172
1977
4447
5752

egop
1344
2173
7040
7042
1877
4447
3760

45%0
7774
6204
n212
p245
8170
0252

5000

eooe
7604
21024
7648
5210
4446
5625
4264

vidyg

ASTRK,

/
LFCR,

FLONO,

/
FLOHR,

XFLDSW,
KSTOP,
KGOF,
KLF.
KCR,
KPi7@,
K252,

PAGE
RARER,

13sS
JMP

2

TAD
DCA
TAD
JMS
152
JMP
JMP

2

DCA
TAD
JMS
TAD
JMS
182
JMP
JMP

2

TAD
AND
TAD
JMS
JMP

)
TAD
AND
RAR
RTR
TAD
JMS
JMP

FLDS
7774
6204
pai2
@245
p170
pe52

LAS
AND
SZA
JMP
JMS
EML2
JMS

EPe7y
I RELOC

KSTOP
FLDCNTY
K252

I XTYPE
FLDCNY
3

1 ASTRK

FLDCNY
KCR

I XTYPE
KLF

1 XTYPE
FLDCNTY
129

! LFCR

FLBNUM
Kpea?
K26@
I XTYPE
! PLONO

FLBGO
Kee7e

K269
1 XTYPE
! FLDHR

W

SRo1
CLA

1 XPRINT
~1
ROPRTY

PAGE 1w45%
/CORE LOADED EXIT

/GET ASTRK CHAR



e L T T e

5064
5065
5866
S5p67
Sg70
3874

oeoe
4446
5347
7349
Po44
3840

Vidy

RALER,

RTRER,

RYLER,

RONWLY,

ROBACK,

ROPRTY,

DCA

13=SEPe7y

CLA CLL

TAD RARER
JMP ROMLT
e

LAS

AND SRo1
SZA CLA
JMP ol
JM8 1 XPRINT
£M13=8

JMS ROPRY
CLA CLL

TAD RALER
wMP ROWLT
e

LAS

AND SRe1
SZA CLA

JNP 1 44
JMS 1 XPRINT
EMl4ey

JMS ROPRY
CLA CLL

TAD RTRER
JHP ROWLY
2 '
LAS
AND SRE1
S&A CLA
NP 214
M8 1 x#ﬂINT
EML5n]

M3 ROPRY
cLJ i

RILER

&Gﬂ ROBACK
LAS
AND SReg
324 oLA
e 1 &3
TAD ROBACK
HLY
JMP 1 ROBACK
e

g

JMS ! XPRINT
DH’-{

CLA CLL CMA
AND LINKR

Wp2

N



5872
5873
5074
5875
5676
5877

am
530'

5101
5102
5103
5104
5105
5106
51087
3149
5313

5209
5204
5202
5203
5204
5205
5206
5207
5219
5241
9212
5243
5214
52153
5216
5217
522p
5224
5222
5223
5224
5225
5226
5227
5239
5231
5232
5233
5234
5235
5236
5237
5249
5244

PAL1O

7049
o941
3237
44690
4464
7249

£oeé
3249
4460
7049
2p2s
3937
44631
4446
5742
5664

5208
3736
4049
490y
2207
6449
4049
4049
4peg
4p4p
0322
8762
449
4g4p
49ap
4942
4923
1143
2544
83,24
8504
404
404p
4942
4001
2207
6153
#122
8762
4949
4p4g
4pp1
2207
6253
py22

viag

PAGE
oWy,

13=SEPs7y

CMA

AND RANDA
DCA W0y
JMS 1 XLNKOY
JMS 1 XWoour
CMA

AND TEMPL
DCA wD2
JMS 1 XLNKOY
CMA

AND TEMPAC
0CA Wby
JMS | XNOouT
JMS I XPRINY
CRLF-*

JMP ROPRT
/

TEXT /e

13131 PAGE yeq?

ARGY ARG2

SIMULATED

ARGL+ARG2

ARG24ARGL e/



5242
5243
5244
5245
5246
5247
5259
5251
5252
5253
5254
3255
52%6
5297
85260
5261
8262
5263
5264
5263
5266
5267
8279
5274
3272
9273
5274
8273
5276
8277
5300
5324
8382
8383
5304
5398
3396
53087
3319
33114
5342
8313
5344
8315
5316
5317
5320
33231
5322
5323
5324
5325
5326
5327
5339

PAL1O

8761
3736
7099
3736
4pap
agap
4917
2211
are1
1601
144p
4049
4p4p
4923
1145
2544
2124
p504
4042
4p4p
4049
4904
0324
252y
1437
S600
3736
2303
1604
0148
4peg
4049
4p4p
4p22
2146
0483
04
4049
4gep
4p4p
22853
2325
1424
3736
nR00
3736
2201
1604
AL4p
4pap
404p
4p4p
4002
2017
2349

V144

DH2,

DH3,

DH4,

13=SEPa7y

TEXT /et

TEXY /#*RANDA
TEXT /e*RANDA

13132

ORIGINAL

l 148

RANDC

BROS

SIMULATED

RESULTee/

BNES

ACTUALw#/

RESYLTee/

N’



5334
5332
8333
5334
5335
5336
5337
5340
3344
5342
5343
85344
5345
5346
5347
5350
5354
5352
5383
5354
5355
5356
3357
5360
5363
5362
3363
5364
5345
5366
5367
8379
5373
3372
5373
5374
5375
5376
5377
5400
5403
5402
5483
5404
5405
5406
5407
5419
5411
5412
5413
5414
5415
5416
5417

PALLD

404p
4g4g
4p4g
4p4p
0216
507
4040
4940
494p
4040
4022
8523
2514
2437
3600
3736
1722
1107
1146
2344
4040
4p4p
4040
183
2428
2144
3736
LT
3736
4940
4049
9322
B764
4049
4049
4949
4040
(LI
2207
6249
agep
494
404p
2530
2905
7324
2504
4pap
4g4g
4g4p
2183
2425
72114
3736
qTT)

vidy

DHS,

OHé,

13+SEPe7Y
TEXT /9*0RIGINAL
TEXT /e ARGY

13131

PAGE 1949

ACTUAL s/

ARG2

EXPECTED

ACTUALwe/



5420
5421
5422
5423
5424
5425
5426
5427
5430
5431
5432
5433
5434
5435
5436
5437
544p
5444
5442
5443
5444
5445
5446
5447
5439
5451
5452
3453
5454
5455
5456
5457
5469
5463
5462
5463
5464
5465
5466
5467
8479
5471
5472
$473
5474
5475
5476
5477
5590
5501
5502
5503
5504
5505
5506

PALLD

3736
4gap
4g4p
4923
1115
2514
8124
504
4001
0484
4924
9523
2449
601
1114
2504
11T
3736
4940
agap
4923
1115
2514
9124
2504
4922
2114
4924
8523
2449
2601
1144
B384
2008
3736
4340
4p4p
4923
1119
2544
8324
PS04
4922
8122
4924
p523
2449
n621
1114
504
TIT)
3736
4040
4p4g
423

2%

EMY,

EM2,

EM3,

EM4,

13+SEPs74

TEXY /e
TEXT /e
TEXT /e
TEXY /ue

13131, ) 150
SIMULATED ADD TEST FAILED/

SIMULATED RAL TESY FAILED/

SIMULATED RAR TEST FAILED/

SIMULATED RYL TEST FAILED/



5507
5519
5511
5512
5513
5514
5515
5516
5517
5520
5521
5522
5523
5524
5525
5526
5527
5530
5533
5532
5533
5534
5535
5536
5537
5540
3544,
5542
5543
5544
5545
5546
5547
5559
5551
5552
5553
5554
5555
5554
5557
5560
5561
5562
5563
5564
5565
5566
5567
5570
5571
5572
5573
5574
5575

PALLE

1115
2514
0124
2504
4922
2414
4024
2523
2449
2601
1144
2504
posp
3736
4949
4p4p
4p23
1145
2544
0324
2584
4922
2422
4004
2523
2449
pesy
1114
2504
20099
3736
4049
4049
4023
1145
2544
0424
2504
4902
2327
4024
p523
2449
n6oy
1114
2504
LITT)
3736
“wep
44p
4g22
2116
p447
1549
2104

V14l

EMS,

EM6,

EMLB,

13«SEPR7}

TEXT /ue
TEXTY /ut
TEXT [ne

13131 PAGE ye5¢

SIMULATED RTR TEST FAILED/

SIMULATED BSW TEST FALED/

RANDOM ADD TESY 1 PAILED7



PALLD

3736
Apag
4940
4923
1115
2514
2124
p504
4083
a4p4
4p24
0523
2440
Po01
1114
2504
2028
3736
4040
4g4p
4923
1145
2514
2424
2504
4922
Pii4
4924
2523
2448
268y
1114
ebo4
ageg
3736
4gag
4940
4923
1115
2544
2324
RoE4
4p22
2122
4924
p523
2449
n601
1114
8504
LITT)
3736
404p
4g4p
4923

vi4y

EMY,

EM2,

EM3,

EM4,

13«SEPu74

TEXT /ne
TEXT /ee
TEXTY /=0
TEXT /ue

13138 ) 150
SIMULATED ADD TEST FAILED/

SIMULATED RAL TEST FAILED/

SIMULATED RAR TEST FAILES/

SIMULATED RTL TEST FAILED/

N



5507
5519
5511
5512
5513
5514
5515
5516
5547
5520
5521
5522
5523
5524
5525
5526
5527
5539
5533
5532
5533
5534
5535
5534
5537
5540
3543
5542
5543
8544
5545
5546
5547
5539
5539
5552
5553
5554
5555
5554
5557
5569
5561
5562
5563
5564
5565
5566
5567
5570
5571
5572
5573
5574
5575

PALLE

11158
2514
0124
2504
4922
2414
4024
2523
2449
LTTH
1114
2504
2009
3736
4948
404p
423
1145
2544
0324
2584
4922
2422
4924
2523
2449
11}
1184
2504
2089
3736
404g
404y
4p23
1145
2544
0324
2504
4@e2
2327
4924
8523
2449
néoy
1114
2504
TTT)
3736
404p
4g4p
4922
2116
7417
1549
2104

Vidi

EMS,

EM6,

EM19,

13sSEPs71

TEXT /ne
TEXTY /ue
TEXT I

13131 PAGE e5¢

SIMULATED RTR TEST FAILED/

SIMULATED BSW TEST FijLEB7

RANDOM ADD TESTY 1 FAlLEDy



$276
54577
2292
$221
$222
%223
5224
530%
2506
5307
Se1d
%s11
5812
%213
3014
5819
3816
3817
3820
3821
%822
5823
5824
3325

827
3839

3648

3842
5543
St44
5843
5046
854

5353
5851
5652
5453
5554
5555
5656
5857
5569
5861
5562
5563
5564

vi4g

EML1,

EML2,

EM13,

EM14,

13=SEPR74

TEXY /e*
TEXY /e
TEXT /e
TEXY /e9

13131, ) 1052

RANDOM ADD TEST 2 FAlLED?

RANDOM RAR TESTY FAILED?

RANDOM RAL TEST FalLED/

RANDOM RT|, TEST FAILED/



5665
5666
5667
5679
5671
5672
5673
5674
5575
5676
5677
5709
5783
s782
5703
5704
5703
5786
5797
3749
9713
8712
8743
5734
3715
5716
5747
8729
5724
5722
$723
9724
8723
5726
5727
5739
5733
5732
5733
5734
5735
5736
5737
574p
5744
5742
5743
5744
5745
5746
5747
5752
5751
5752
5753

PALLS

4g4p
4p4p
4922
8116
0417
1549
2224
1449
2485
2324
4086
#111
1485
2402
3736
4949
404
4022
0146
0447
1549
2224
2249
2485
2324
4986
o141
1485
g4ge
3736
23143
1583
2489
3735
2311
1522
1724
2000
3736
2603
2480
3736
2204
1604
1745
11T]
3736
g0
3736
4004
01,24
#1490
9522
2217
2237

Vi4y

EMLS,

0Ky,

0K2,

0K3,

0K4,

CRLF,
DATE,

13=SEPs71 13131 PAGE 1a33

TEXT

TEXT

TEXT

TEXTY

TEXT

TEXY
TEXT

Jee RANDOM RTR TESY FAILED?

/%*S1MAD/

/**SIMROT/

/%*FCY/

/<*RANDOM/

/ev/
/e* DAYA ERROR®et/



5754

5755
5756
5757
5769
576}
5762
5763
5764
5785
$766
5767
5770
5774
8772
$773
5774
57758
57746
3777

7488
7883
7882

7683

PALLD
3609

7777
4005
3024
Aa516
2405
2449
0263
1643
2349
1726
4945
8345
1722
3340
2447
4902
2116
1340
2p0e

7600
7388
1195
3377
5377

Vidy

BKMES,

07608

{3eSEPa7Y

7777
4985
3024
7516
2485
p440
paeq
1643
2340
1706
4P45
2548
1722
3142
2437
4202
2116
1342
peoe
/

131314 } 1=54

/TEXT FOR EXTENDED BANKS OF MEMQRY 77

/
/RESTORE BINARY LOADER AND STARY LOADER
/

CLA CLL
TAD

DCA

JHP

H

BIN
TSTA2
TSTA2

BAaNK

N



2ope
Ploe

2200
g3ge

pane
2500

géop
g700

1000
1120

1280
1300

1400
1500

1600
1709

2809
2400

2200
23pp

2400
25p0

26p0
27p8
32o@
31lp@

3208
3320

3420
3500

3690
3780

11111009
1

tii1111y
L1lii11l

11111114
£111111

-

11111141
£2111111

13118111
51111111

11111118
2200009

11111111
rZ220090

13111111
LEAREEER]

21111111
1111111y

21111113
11111111

11111113
21111111

21111111
epageooR

21111118
2E320000

21111111
fr111111

111114
f111111

%
-
-
-

PALLO

11100002
11111141

11111111
11111111

1111111
11411131

111111{1
11411111

11411111
11811141

11114144
11411184

11411111
LILETITY]
11111131
2000200880

1111141
11111111
11411111
11%111%1
11411411
111111%1

11411143
11414191

11411111
Pesgodae

11111111
p2000020

11411111
11411181

11111141
11114111

Vidy

11114118
11111111

11114414
11114114

11411111
11i1i111
11111111
11113113

11118114
11311114
{131i111
11118111

113ed11g
2geoodee

11113114
2ooogooe

(1117111
1111114

1111144
11113119

11i1111
11111114

1111111
ogp2peoQ
11111114
2opcore0

11114114
degéeooe

11111111
11111111

11114111
111111114

13%SEPa7y

11111111
11811111

11111114
11111111

11811111
11311111

11111111
111111141

11811111
1111111

11811111
11811141

11011141
LT

11111144
LT

11111111
11110009

14911141
geseraso

13411144
10000809

11111113
Be020000

11111111
pRegodee

11411111
pegeoonp

11111114
11111114

11111111
11111111

13134

11111111
11113114

114111143
11111111

11111114
1118411

11114111
111111114

1111119
11111118

11111118
{111490¢

11114142
gec0egee

11114143
L EELE)

£1114114
peeR0eaY

{1111141
ABOIIP2H

11111114
20020500

{11141
LELEEETT.
i1111141
gooeeges

11111111
posoogee

11144113
11100000

11114114
1111411

PAGE =55

111114141
11111111

11111141
111111314

11411111
11811144

1111114
11111111
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Ay 3263 DH3 5359 FCT12 2667 Keeie 213
ALORA2 @27 DH6 5365 FCT2 2043 kedze pg1i2
A2 3264 EM3, 542p FCT3 2076 KoB43 g1y
ABNOT 3754 EM12 5566 FCT4 - 220p KoB78 @173
ADY 2127 EML1 5686 FCTS 2232 K2B77 1645
ADL0 2745 EML2 5626 FCT6 22%2 Kaimo M1im
AD11 2714 bt iz rviy 29pp Kpi7e 4775
AQY2 2747 EMy 4 5664 FCT8 2436 Kga2pe @197
AD2 213p EMYS 5783 FCT9 2472 Ko42® 2196
AD3 2181 EM2 5444 FCTHLY 3287 Ka70@8 3266
AD4 2324 EM3 5462 FCTOK 3224 Ki022 pio%
ADS5 2325 EM4 5583 FLOCHK 46mp K2800  pim4
ADS 2326 EM5 5524 FLOCNY 4176 K242 1659
AD? 2526 EM6 5545 FLODF 4643 K245 1654
ADS 2527 ENCAR 244 FLDEX 4627 K249 2876
ADY 2539 ENCARL p253 FLDFND 4634 K252 4776
ADAL 2921 ENDBSW 1277 FLOFRM 4772 K262 1244
ADA2 eB22 ENDFCT 3209 FLOGO 4714 K261 gLo0
ADD P274 ENDROT 1323 FLOHR  476p K336 1647
ADDERR p49p ENRN 4566 FLONO 47532 K4222 2103
ADHLT 0536 EROUTL 3744 FLONUM 0174 K6Bge® gisyg
ADOYT 3227 ERRORY 377 FLDORML 47¢7 K626m 3247
AQPRT 44y ERROR2 1944 FLOSAY pg19s KCOF 4772
ADY LLLT ERROY 1926 FLOSW 4583p KCR 4774
ANWF(,G AL FCLY 2823 GOTEST @177 KLP 4773
AHOYT  p4e7 FCL1B 2612 HALT2  3pa397 KSTOP 4791
ALTIBT 3646 FCLit 2644 HALTA 9477 KXXXX 2499
ANEG 3747 FCL12 2677 HALTB 143 LPCR 4744
APOS 3746 FCL2 2856 HLTA p4ne L;Nxz ge32
ARGY 2923 FCL3 2107 WL T8 1982 LINK2  pasg
ARG2 PP24 FCL4 2213 INSY 2136 LINKR 2044
ASTRK 4733 FCL5 2246 INS18  py4s LINKRC 2243
8N 2155 FCL6 2382 INS1L  p14y LNKOUT 5p4
BKMES 57838 FCL? 2442 INS12  pysp LooP 3046
BNEG 3751 FCL8 245g INSLS  p1my LOOPYL  p552
BROS 3759 FCL9 2583 INSL14  pism2 M4 1072
BSW 7902 FCS1 2005 INS15  pys3 MéD 1646
BSWIAB 166¢ FCS18  26m4 INS16 2133 MASK 3752
CAF épay FCS11 2635 INS2 2132 MODNEG 3632
CARRY  pg3p FCSi2 267 INS3 0137 MOVMSK 3667
CBYSTL 364p Fcs2 2044 INS4 2149 MQA 7584
CBYST2 3654 FCS3 2077 INSS pL4e1 MaL 7421
CHAR 20936 FCS4 2201 INS6 #142 MPP 1643
CNTRY  pgsg FCS5 2233 INS7 f143 NiBIT 1244
COMROT 1o FCS6 2271 INS8 P144 NBIT 1207
CRLF 5743 FCS7 2491 INSY p145 NERROP pge?
DATE 5745 FCS8 2437 Ke p174 NEWLNK 1044
DATER  3g37 FCS9 2473 Keso1 p1ye NLOOP 3234
DHY 5209 FCT 2000 Kegg2 g1{s NMASK 3793
DN2 5245 FCTy 2004 K@#o3 3542 NOTAC 3785
DHN3 5274 FCT10 26pp KoBo4 p1{4 NXBIT @327
DH4 5317 FCT11 2634 KA2g7? p192 NXTADD 2345



RALER

RALTAB
RANDA
RANDB
RANOC
RANDOM
RARER
RARR
ROSW
RELOC
T3
RETLD
RE¥1Y
RET12
RET2
REY3
RET4
RETS5
RET6
REY7
RETS
RET9
RHD
RHFLG
RHOUT
RLNK
RNLER
RN2ER
RNAD1
RNAD2

PALLE vidl

3612
2234
1231
5722
5726
5733
5736
1225
3224
7528
2842
#9114
peY2
1689
1499
1440
35414
1429
1439
144
pp23
5013
4258
2787
B8R4y
gp42
2243
3542
5988
4208
733
4664
2928
2646
2651
2701
2069
2111
2245
2252
2306
2429

2435
2519

1133
Ba35
1131
pg24
3447
4909
34002
3600
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RNDHLT 454p
RNDOK 4563
ROBACK 5063
ROHLY 5853
ROPRT 5064
ROTDNE 1323
ROTHLY 1327
ROTPRT 1071
RRAC a3
RRAL gées
RRAR P632
RRLNK 2833
RRTL p657
RRTR 2784
RSIMAD @229
RYLER 5049
RTLR 4409
RTLTAB 1169
RTRER 5026
RTRR 4455
RTRTAB 1143
SADOK 2570
SAMEA 3732
SAMEAS 3pog
SAVREG S3@47
SBSKW 1236
SEQ 2184
SEQY 7122
SEQLD 2133
SEQLY 24134
SEQL2 2135
SEQ2 gL23
SEQ3 2324
SEQ4 2425
SEQS 0126
SEQ6 2127
SEQ7 2138
SEQS8 P131
SEQ9 gi32
SHLT 4033
SIMAC 2g28
SIMAD p234
SIMBSW @725
SIMLNK 2g26
SIMR 9577
SIMRAL 9260231
SIMRAR p626
SIMROY oé6de
SIMROR @625
SIMRO3I @652
SIMRO4 2677
SIMROS @724

13131 .uzz 1=58

SIMRTL
SIMRTR
SKHLTY
SP1
SR2@
SRO1
SRP2
SRO3
SRP4
SR2%
SRE6
SRB7
SRO8
SR2Y9
SR1ig
SR41
SROTAL
SROTOK
START
SUMY
SUM2
TEMPY
TEMPAC
TEMPL
TSTAD
TSTAL
TSTA2
TSTAS
TSTA4
TSTAS
TSTA6
TSTA?
TSTIND
TYBIT
TYLNK
TYPE
TYPS2
TYPSET
Wy
we
WD3
wh2
‘WhoUuT
XADD
XADOQUY
XAMEA
XAMEAS
XAVREG
XBSWTA
XCOMRO
XDATER
XFLDCK

2653
g70g
3532
#3545
2183
25194
2105
2186
pio7
g1ig
?1{1
B1{2
2113
P14
2145
aLi6
1209
1342
2196
2231
2033
pa3?
go2s
paRe
7778
7776
7777
op02
peei
2e82
2283
2204
re{e
234p
2543
1652
3036
1647
2a37
pR4g
2as7
no4g
n523
2415
3273
o063
pge2
LY
ABSS
pR86
po6s
4572

X#P0gy
Xihl 72
XLNKOY
XLOO#
XLLOORY
XLO0P2
XM2
XM3
XMé
XM9
XM6
XNXTAD
XNXTRO
XORY
XOR2
XORALL
XPRINY
XRY
XR2
XR3
XR4
XRS
XRALR
XRALTA
XRAND
XRARR
XRARTA
XRHD
XRNLER
XRN2ER
XROTON
XRTLR
XRYLTA
XRTRR
XRTRTA
XSBSW
XSROT
XSTAZ
XSTAY
X3TA2
XPYPE
XWbouy

av7g
“d66
(32.Y"]
367
go7s
pe74
1450
1454
{482
1483
1454
g4as6
ges?
3704
APAR
8240
Pgo4é
2752
783
2754
275%
27%s6
4334
pRs82
2073
4335
pie2
20%e
3446
3736
g777
4574
pes53
4578
2094
8776
-I'L1}
gars
2073
gar2
g4y
g6y
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