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i, 7 ABSTRACT

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

A SIMULATOR FQR THE TAD INSTRUCTION WHIGCW TESTS ALL COMBINATIONS
OF TWO ARGUMENT ADDITIONS,

A SIMULATOR FOR ROTATE INSTRUCTIONS THAT TESTS ROTATION OF ALL
POSSIBLE ARGUMENTS W!TW RAL, RAR, RT_, RTR AND BSH,

A CARRY GENERAT]ON TES?
A SERIES QF RANDOM NUMBER TESTS
A FIELD RELOCATION ADDER TEST

2, REQUIREMENTS
2,1 EQUIPMENT

POR=BE EQUIPPES WITH AT LEAST 4K OF MEMORY AND A TELETYPE
2,2 STORAGE

THE PROGRAM 1§ STORED IN LOCATIONS @P2@=6282 AND UTILIZES
LOCATIONS 777527777 AS A TEST AREA,

2,3 PRELIMINARY PROGRAMS
MAINDEC=8EeDBAA, DOBA

RUN ALL EXTENDED MEMORY TESTS PRIQR TO RUNNING
RELOCATION ADDER TEST,

3, LOADING PROGEDURE

THE STANDARD PROCEDYRE FOR LOADING BINARY TAPES 15 TO BE USED',
4, STARTING PROCEDUYRE
41 CONTROL SWITCH SETTINGS

SR@V=1 SYPPRESS HALT ON ERROR

SR@1=1 SYPPRESS ERROR TYPEOQUY

SR@2e=1 LOOP ON ERROR

SR@3=1 FAST TEST

SR@4=p LOOP IN CYRRENT MEMORY BANK

SRB4m1 RELOCATE TO NEXT EXISTING BANK
SRO6=08 AMOUNT OF EXTENDED BANKS OF MEMORY
SR@Y=L HALT A? END oF TEST

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

4,2 STARTING ADDRESSES

NORMAL STARTING ADDRESS=Q208
RESTORE LQADERS=769@



4,3

4,3,1
4,3,2
4,3,3
4,3,4

4,3,5

5.4

5,2

5,3

5,4

6,
6,1

6,1,14

ARG31

OPERATOR ACTION
SEY SR=@200

PRESS ADDR LOAD SWITCH

SEY SR=2000

SET SWITCH REGISTER YO DESIRED FUNCTIONS SEE 4,1

PRESS CLEAR AND CONT SW]TCHES

OPERATING PROGEDURE

FAST TEST

THE ADDITION SIMULATOR NORMALLY STARTS WITH ARGy

AND ARG2 p@3@@, 7TO SPEED UP THE TEST, THE VALUE OF ARG2
MAY BE SET AT SOME OTHER VALUE INJTIALLY, TO DO THIS,
DEPOSIT TWE DESJRED VALUE IN LOCATION 47#, AND PROCEED
AS IN 4,, BUT WITH SR=B4P@ [NSTEAD OF 0222 IN 4,3,3

TQ RESTORE AND START BINARY LQADER, STOP PROGRAM, LOAD
ADDRESS 7680 AND STARY COMPUTER,

RELOCATION ADDER TESY

IF SRO4=y THE ADDER TEST WILL RELOCATE TO THE NEXT
SEQUENT AL EXISTING MEMORY BANK AT THE COMPLETION

OF EVERY PASS, THE EXACT AMOUNY OF EXISTING EXTENDED
MEMORY BANKS MUST BE IN SR26s@8 TQ RUN THIS PORTION
OF THE ADDER TEST, PRJOR T0 EACH RELOCATIQN THE
PROGRAM WILL cgnrARs THE BANKS FOUND UNDER TEST 10
THE BANK AMOUN? IN SR@#=88 AND START RELOCATION,

THE FOLLOWING MESSAGE WILL BE YYPED ON TELETYPE,

#nessontus X EXTENDED BANKS OF MEMORY TO BANK X sssssnss
OPY1ONS

SEE 4,1

ERRORS

ERROR MESSAGES

SIMULATED ADDITION TEST

1IF A FAILURE QOECURS DURING TWE SIMULATED ADDITION TEST,
THE PROGRAM WILL TYPE THE FOLLOWING MESSAGE AND THEN HALTH

SIMULATED ADD TEST FAILED
ARG2 SYMULATED ARGL*ARG2 ARG2+ARGY

XXXXXXXXXXXX XXXXXXXXXXXX X XXXXXXXXXXXX X XXXXXXXXXXXX X XXXXXXXXXXXX

ARGL AND ARG2 ARE THE TWO NUMBERS THAT WERE ADDED,
SIMULATED IS TWE ANSWER PRODUCED BY THE ADDITION SIMYLATOR
K AND AC)
b1+ARG2 1S THE RESULT OF ADDING ARG2 TO ARGY



6.1.2

6,1,3

6,1,4

6!1;5

(ARGL IS IN AC INITIALLY)
ARC2+ARGY 1S TWE RESULY OF ADDING ARGL 70 ARG2
(ARG2 IS IN AC INITIALLY),

NOTE! EITHER YHE SIMULATION OR THE ACTUAL ADDITIONS MAY
HAVE FAILED,

SIMULATED ROTATE TEST
IF A FAILURE OCCURS 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

ORJGINAL IS THE LINK AND ACCUMULATOR T8 BE ROTATED
SIMULATED IS THE SIMULATED RESULT OF ROTATION

ACTUAL IS THE REAL RESULT OF ROTATION
AAA IS THE INSTRUCTION BEING TESTED, IYE, RAL,RAR,RTL,RTR,BSW

FALSE CARRY TESTY
IF A FAILURE QCCURS DURING THE FALSE CARRY TEST, THE PROGRAM

WILL TYPE THE POLLOWING MESSAGE AND TWEN HALT}

DATA ERROR
AAAA X XXXXXXXXXXXX

AAAA IS THE STARTING ADDRESS QP THE TEST TWAT FAILED
X XXXXXXXXXXXX ARE THE CONTENTS OF THE LINK AND AC

NOTE! EACH PALSE CARRY TEST EXPECTS LINKS1 AND AQH=p
AS A RESULT,

RANDOM ADD TES? 4

IF A FAILUYRE QCCURS DURING RANDOM ADD TEST 1, THE PROGRAM WILL
TYPE THE FOLLOWING MESSAGE AND THEN HALT

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

RANDA 1S A RANDOM NUMBER
RANDC IS THE COMPLEMENY OF RANDA

. RESULT 1S THE RESULT OF CONSEGUTIVE ADDITIONS OF

RANDA AND RANDC
NOTE! THE EXPECTED RESULT IS [INKsi, ACe? y
RANDOM ADD TEST 2

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

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



6,1{,6

6,2

)

6,3
6,3,1

6,3,2

7

RANDOM ROTATE TESTS

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

RANDOM AAA TESY FAILED
ORIGINAL ACTUAL

X OXXXXXXXXXXXX X XXXXXXXXXXXX

AAAZRAR, RAL, RTR OR RY{

ERROR WALTS

THE FOLLOWING YABLE LISTS ERROR HALT LOCATIONS AND THE TEST
THAT THEY APPLY TYQ

LOCATION TEST
502 SIMAD

1066 SIMROT (WITH LOCATION OF SPECIFIC TEST IN AC)
3035 FCT (WITH LOCATION OF SPECIFIC TEST IN AC)
3540 RNAD{

4041 RNAD2

5063, RANDOM ROTATE [WITHW LOCATION OF SPECIFIC

TEST IN AQ)
ERROR RECQVERY
DEPRESS CONT Y0 RESUME TEST
LOQPING ON ERROR
SWIICH REGISTER CONTROL
SET SRP@=} TO SUPPRESS ERROR HALT

SET SREisi TO SUPPRESS ERROR TYPEQUT
SET SRp2s2 10 LQ0P

DEPRESS CQNT
PROGRAM MQDIF[CAT]ON

THERE ARE NOPS [N EAGH TEST PROVIDED TO ALLOW THE OPERATOR
TQ SET UP LOOPS TIGHTER THAN THOSE AVAILABLE IN 6,3,%,

RESTRICTIQNS

EXTENDED MEMORY TESTS SHOULD BE RUN PRIOR To
RUNNING RELOCATION ADDER TEST,



8,

9,4

)

EXECUTION TYIME

TIME DEPENDENT ON AMOUNT OF MEMORY, FOR EACH BANK
APPROXIMATELY 35 MINUTES, 1IF SR23s1, AND KXXXX=7777(SEE 5'1)
ONE PASS TAKES APPROXIMATELY 48 SECONDS,

AS EACH TEST OR GROUP OF TESTS [S COMPLETED, THE NAME OF THAT
TEST WILL BE TYPED, THE SEQUENCE 1ISi

SIMAD
SIMROTY
o1

RANDON

PROGRAM DESGRIPTION
SIMULATED ADD]YION TES?T

THE SIMULATED ADDITION TESTS SIMULATES THE ADDITION OF TWO
ARGYMENTS, ARG{ AND ARB2, ACTUAL ADDITIONS ARE PERFORMED, AND
IHSNE;HE ACTUAL RESULTS ARE COMPARED T0 THE SIMULATED

ANSHER,

THE SIMULATOR OPERATES IN THE FOLLOWING MANNER|

THE ARGUMENTS ARE "ANDED" TOGETHER, AND ANY BITS IN THE

R:agLT THAT ARE /S WiLL BE CARRY BITS, THE ARGUMENTS ARE
"QR/DM roszrugn AND THE RESULT 1S STORED, THE PREVIOYSLY
GENERATED CARRIES ARE RQTATED 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 PROGEDURE CONTINUES UNTIL NO NEW CARRIES ARE
GENERATED, THE FINAL EARRY R%BULT 1S EXCLUSIVE "OR'™ WITH THE
"QR" QF THE ARBUMENTS %0 GET THE SIMULATED SUM,

SIMULATED ROTATE TESTS

1S SIMYLATED FOR ALL POSSIBLE COMBINATIONS OF AC AND LINK,
AND THE RESULTS ARE COMPARED TO THE RESULTS OF THE ACTUAL
ROTATE,

FALSE CARRY TEST

VARJOUS COMBINATIONS DF INSTRUETIONS AND DATA ARE USED 10
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 IS ALWAYS LINKs1, ACeg,

RANODOM ADD TEST 2
A RANDOM NUMBER, AND I7S MODIFIED COMPLIMENT ARE ADDED Yo

PRODUCE 1 KNOW BIT IN THE AC, WITH THE LINKag,
RANDOM ROTATE tEST

A RANDOM NUMBER 1S SUCCESSIVELY ROTATED AND THE EXPECTED
RESULY IS THE ORIGINAL NUMBER,

RELOCATION ADDER TESY

ALL TESTS LISTED ABOVE ARE RELOCATED T0 EXTENDED BANKS
AND RUN,

LISTING
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/

/ADDER TESY

/FOR PDP=8/E

/COPYRIGHY 1978 DJGITAL EQUIPMENT CORP,; MAYNARD MASS,
/v 82 87552

/
/INSTRUCTION DEFINITIONS

/
7581 MQA=275p4
7423 MQL=742)
7982 BSWe79882
4907 CAFaspB?
/
/SWITCH REGISTER MASK B]TS

/
2103 SREZeK420D
P404 SRAL=K2000
2105 SR22=K{gop
2186 SRE3I=KE400
eLe7 SRO4sKB200
2140 SRO5=K0L00
P11 SRB6sKED4P
2142 ‘SRB7=K8P20
2143 SRE8sKPOL0
Bi14 SRO9sKPRE4
2145 SR{P=K0982
B116 SR11=K000Y

/
/LOCATION EQUIVALENCIES
/

2923 RACSARGY /AC TO BE ROTATED
0024 RLNKsARG2 /LINK 10 BE ROTATED

2033 RRACRS(MY /AG APTER REAL ROTATE

2933 RRLNKSSUM2 /QINK AFTER REAL ROTAtE

2925 TEMPACSSIMAC /JEMPORARY AC STORAGE

2926 TEMPL8S IMLNK /TEMPORARY LINK STORAGE

2237 TEMP{=WDY 7TEMPORARY DATA STORAGE

P37 WiEWDY - / n " "

2040 W2=WD2 / " " "

2035  RHFLGSAWFLG /ROTATE TEST ERROR WEADER FLAG

2267  NERROPsX|00P
1775 47778

7775 BUBP  TSTAR, @
7776 9089  YSTAY{, ©
7777 2000  YSTA2, 0
2208  ep0Q0
POPP OWOE  TSTAS, @
8083 %PPL  TSTA4, JMP ,
9902 ©@pB2  YSTAS, 2
PE83 DPB3  TSTAG, 3
9004 908  TSTA?, @



PALLE viei 13=SEPe74 13134 PAGE 1wy

2919 18
INDEX REGISTERS

Uiy poop POINTL,

4
/
/
Beis oo0p TSTIND, @
2
Pvi2 pooe POINT2, o

H ] 28
o020 oo CNTR{, @

9223 op22 ADAL, ADA2
aw22 771717 ADA2, 1777

/
/SIMULATION VARIABLES

,
8923 0909  Amci, o
0924 0O8F  ARGZ. o
8925 BEed  S[MAL, o
926 2UE8  S{MLNK, ©
0027 odog AJORAZ, 8
P930 8968  CARRY, ¢
P33 0968  SyNi, o
2032 0opeg anni. g
9933 oo ?
8934 odop anxz. o
/ .
/MESSABE QUTPUT VARIABLES
7
PI3% 0089  AWrPLG,
8936 2068  CHAR, @

2837 opee wo4, ]
P04 g0 Wo2, ]
/
/RANDOM VARIABLES
/
804y 2037 RANDA, 37
p242 ppop RANDB, @
0243 p@op RANDE, @
B244 2gop LINKR, B
PB45 pgop LINKRG, @
/

/INDIRECT POINTERS
/

Bo46 1609 XPRINT, PRINT /CHARACTER STRING YYPE
8047 1652 XTYPE, TYPE /CHARACTER TYPE
P28 1133 XRHO, RHD /TYPE ROTATE ERROR HEADER

) \



8051
pus52
0953
'TEL
2055
2056
2057
2060
Po61
2062
0263
2064
'T1Y)
goés
9067
ga7e
T12
2072
2273
2074
2073

0876
ee77
LY
LEY-H

9302
9183
#3104
9125
0306
2307
f119
9111
p142
#1143
P114
9115
2116
8117
2129
2121

pi22
2123
8124
8125
2126

PALLE

1209
R756
1157
1149
1657
1000
10231
0504
8523
3999
373¢
304

3937
3927
3046
7775
7776
7777
3942
2440
2552

ril
BR60
0263
(111

pLe2
4080
2009
ig8o
p4eg
2200
2109
o04p
fe29
PoLp
PB4
L LH
08081
eagp
4000
44 B}

2004
2043
2076
2209
2232

Visl

XSRQT,
XRALTA,
XRTLTA,
XRTRTA,
XBSHTA‘
XCOMRQ,
XNXTRO,
XLNKOY,
XWDOyUT,
XAMEAS,
XAMEA,
XAVREG,
XDATER,
XHALT2,
XL00P,
XSTAQ,
X§TA1.
XSTA2,
XRAND,
xLoor2,
Xpoo0ry,

K24@,
1Y
K264,
Kéoge,

XRARTA,

K408,
Keooe,
Ki2oe,
K24R9,
K9229,
Koide,
KPoag,
Koo2e,
K921,
Koega,
Kegg2,
Keoo1y,

SEQ},
SEQ2,
SEQJ,
SEQ4,
SEQS,

13=SEPe7Y

SROTAL
RA|.TAB=1
RT_TABw}
RTRTAB=1
BSWTYABel
COMROT
NXTROT
LNKOUTY
wooyT
SAMEAS
SAMEA
SAVREG
DATER
HALT2
LOooP
TSTAQ
TSTAY
TSTA2
RANDOM
HLYAS¢4
Loory

/

13134 : !L 1e2

/COMMON ROTATE SIMULATOR
/RAL, MASK TABLE

/RYL MASK TABLE

/RTR MASK TABLE

/BYTE SWAP MASK TABLE

/ROTATE COMPARISON FOR SIMULATION
/ROTATE SETUP FOR SINULATION
/TYPE LINK

/TYPE DATA WORD

/COMPARE DATA

/SAVE AC AND | INK
/QATA ERROR WANDLER FOR FC?
/DATA ERROR HALY FOR FCTY
/LOOP ON TEST

/RANDOM NUMBER GENERAYOR

/WIDELY USED CONSTANTS
/

248

- 268

264
6pog

]
4g00
20020
1080
400
208
100
40
20
10

/TEST POINTERS FOR FCTY

/

FCT1
FCT2
FCT3
FCY4
FCY5
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2127 2279 SEQ6, FCT6
2138 2408 SEQ7, FCT?
@131 2436 SEQ8, FCT8
2132 2472 SEQ9, FCT9
2133 2600 SEQ48, FCT10
2134 2634 SEQi1, FCT1Y
2135 2667 SE012, FCT12
/

/
/SETUP INSTRUCTIONS FOR FCT
/

P36 1376 INSY, 1376 /3TAD yei IN 7777
9137 7901 INS3, Teay /81AC

8149 5404 INS4, 3404 /8 JMP ; ,+2 IN 9203
L4y 5402 INSS, 5482 /B JMP 1 «1 IN gpai
p142 7070 INS6, 7879 /3CMA cNL RAR

2143 2376 INS7, 2376 /81SZ et IN 7777
2144 2009 INS8, 2009 /81SE sy IN 777)
2145 2449 INS9, 2449 /e1SE ] TSTIND

P146 4Apoa INS\B, 40080 /8 JMS ,¢1 IN 7777
B147 4776 INS1{, 4776 /EJNS | ef IN 7777
8150 4449  INS12, 4440 /=JMS | TSTIND

2153 5403 INSLS, 5483 /egMP 1 4% IN po@8
2132 54!; INSL4, 5404 /9JMP T | ef :N poge
2153 INSLS, 4377 /8JMS | IN 7397
2154 SEQ, FCTY

2155 93:1 BN, 5301

/
/TEST POR FAST TAD SIMULATION

/
B156 6007 STARY, CAP /CLEAR ALE FLABS
2157 7604 LAS /GEY SWITCHES
2160 @106 AND SREB3 /TEST SROY
P164 7639 SNA CLA /13 SRE3=y
2162 5177 JMP GOTEST /D0 TEST WITH ALL NUMBERS
2163 7242 CLA CMA )
2164 0479 AND KXXXX /YES; STARY AT XXXX
@165 3924 DCA ARG2
2166 5567 JHP L ey
p167 0202 RSIMAD#2
21728 2000 KXXXX, 8 /INSERY DESIRED STARTING VALUE FOR ARG2 WERE
2171 0009 K@, P00

@172 007  KPeR?, 0287
2173 0278  K@ee7s, £R7R
@174 €908  FLONUM, @
8175 0288  FLDSAY, ©
2176 0088  FLOCNY, @
8177 ay77
8177 7448  GOTEST, SKP /SKIP JMP TO STAR?

/

/
/SIMULATED ADDITION TEST
/



2208
ol
p2@2
2203

0204
9205
0206
0207
0218
214
8212

9213
8214
0215
fz216
0217
8229
8221
p222
#2223
8224
9225

p22¢
pe27
8230
pe31
2232

233
0234
p235

PAL1E

2202
5156
3224
3823
3235

7349
geas
7424
7040
BR24
7504
3927

7503
7048
0024
7423
7040
2924
7048
2923
7583
325
3926

7040
en23
PR24
745%p
5274

7421
75234
0027

V14l

2200
RSIMAD,

SIMAD,

NXTCAR,

132SEPe71 13131 ' ;{ 1=4

JMP STARY /GO TO FASY TEST CHECK

DCA ARG2

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

/

/

/SIMULATE ADDITION BY SIMULATED GENERATEION OF SUN
/AND CARRY BITS

/
/

/FORM OR QF ARGL WITH ARG®

/

CLA CLL CMA

AND ARGY 7LOAD AC WITH ARGY
MOL /PLACE IN MQ

CMA

AND ARG2 /LOAD AC WITH ARG2
MGA /FORM ARGY OR ARG2
DCA ALORA2 /SAVE ARGY OR ARG2
/

/FORM XOR(EXCLUSIVE OR) OF ARGy WITH ARG2
/BY A XOR B=(A AND NOTB)OR(NOTA ANS B)

/
MQA /GET ARGYL FROM MO

CMA /FORM NOTARGY

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

CMA

AND ARB2 /LOAD AC WITH ARG2

CMA /PORM NOTARG2 ,

AND ARG1 /AND WITH ARGL TO BET XRGYL AND NOTARGZ
MQA /0R WITH ARG2 INO NOTARGY

DCA SIMAC /70 GEY ARGL XOR ARG2

DCA SIMLNK

/

/AND ARGL WITH ARG2

/TEST FOR CARRIES

/1F THERE ARE NO BITS IN GCOMMON BETWEEN ARB1 AND ARG2
/THERE WILL BE ND CARRIES GENERATED

/
CMA

AND ARGY /LOAD AC WITH ARGY

AND ARG2 /AND WITH ARG2

SNA /ARE THERE ANY CARRIES

JMP ADD /NBy; TERMINATE SIMULATION

/

/GENERATE CARRIES

/

MQL /SAVE FIRST CARRIES

MGA MQL /GEY CARRIES FROM MQ

AND A10RA2 /AND WITH ALORA2 70 SEE IF MORE CAPRIES ARE GENERATED
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9236 745p SNA /ARE YHERE ANY MORE CARRIES
237 5244 JMP ENCAR /NO, END SIMULATIQN OF CARRIES
8240 7104 CLL RAL /PROPIGATE CARRIES
g241 7521 MQA MQL /GET PREV]OUS CARRIES FROM MO, SAVE NEW CARRIES
@242 7501 MQA /0R NEW CARRIES W]TH PREVIOUS CARRIES
2243 5234 JMP NXTCAR /CONTINUE

/

/TEST FOR CARRY INTO LINK

/
@244 75031 ENCAR, MQA /GET CARRIES
@245 @27 AND ALORA2 /AND WITH AL0RA2
B246 0103 AND K4020 /TEST BIT P
B247 7452 SNA /1S BIT p@ 1§ Ny
@259 5253 JMP ENCARY /NO, CARRIES DID NOT PRQPIGATE INTO LINK
8251 3926 DCA SIMLNK /YES, SAVE CARRY INTO L{NK
P252 5269 JMP XORALL /COMPLETE SIMULAT]ON
#2253 7139 ENCARL, CLL CML RAR /SET ACs4pog
2254 02923 AND ARGY /AND WITH ARGY
2255 00924 AND ARG2 /AND WITH ARG2 TD SEE IF QRIGINAL
P256 7449 SZA /NUMBERS GENERATED CARRY [NTO LINK
p2%7 3p26 DCA SIMLNK /SAVE SIMULATED LINK

/
/FORM XQR OF ARGL, ARG2 AND CARRIES
/70 GEY FINAL SIMULATED SyM

/
g26¢ 7501 XORALL, MQA /SAVE SIMULATED EARRIES
2264 3939 DCA CARRY
p262 7581 MGA
8263 7p4p CMA L
#9264 0925 AND SIMAC /FORM ALORA2 AND NOTEARRY
#8265 742¢ MOL /SAVE IN MQ
R266 7049 CMA
p267 2028 AND SIMAC
2272 7049 CMA , )
9273 2932 AND CARRY /FORM CARR? ANB NOTA{ORA2
#2272 7584 MQA /OR WITH CONTENTS OF MO
2273 3925 DCA SIMAC /70 GE? FINAL SIMULATED SuM

/

/

/PERFORM ADDITIONS ARGL+ARG2 AND ARG2¢ARG1
274 7349 ADD, CLA CLL CMA

8275 0923 AND ARG1 /LOAD AC W!TH ARG}
2276 1924 TAD ARG2 /ADD ARG2

@277 7999 NOP

2300 3031 DCA SyUM1 /SAVE RESYLT

301 7019 RAR

@392 3232 DCA LINKY /SAVE | INK

2383 7049 CMA _
2304 0024 AND ARG2 /LOAD AC WITH ARG2
8305 1923 TAD ARG1 /ADD ARGY

2306 7000 NOP

ase7 3833 DCA SUM2 /SAVE RESULT

2312 7010 RAR

) \



)

2311
8312

9313
8314
P345
0316
P31
p32p
8324
p322
2323
2324
0325
8326

0327
9330
B33
8332
9333
2334
g3I33
8336
#337
p340
9343
9342

0343
P344
9345
2346
8347
8359
2351
2352
9353

PALLE  Viay

3834
7009

7348
2031
7040
2033
7440
5377
70489
o233
7049
TR
7449
5377

7349
g3
7049
8025
7449
5377
7049
2925
7049
pa3L
7449
5377

7349
Bps2
70084
7249
R34
7640
7929
7430
5377

132SEPa7y 13131 2 1=6

DCA LINK2 /SAVE | INK

NOP

/

/

/COMPARE RESULTS OF REAL ADDS _ »
/1F A3B, A XOR Bs®, THIS 1S USED Y0 COMPARE RESULTS
/

CLA CLL CMA )
AND SUML /GET RESULT oF ARGI+ARG2

CMA /COMPLEMENTY o

AND SUM2 /AND RESULTS 0P ARC24ARGY

SZA /718 SUM2 AND NOTSUMi:g

JNP ERROR1 /N0, ERROR

CMA

AND SUM2 /LOAD AC WITH RESULTS OF ARG24ARGY
CMA /COMPLEMEN?

AND SUML /AND WITH Symi

SZA /18 SUMy AND NOTSUM2=p

JMP ERRORY /N0, ERROR

/

/
;conranz REAL AND SIMYLATED ADDS

CLA CLL CMA . , o

AND SUM1 /LOAD AC WITH RESULTS DF ARGLeARGR
CMA /GOMPLEMENY _ N

AND SIMAC /AND WITH RESUL'S BF SIMULATION
SZA /13 SIMAC AND NOtSUMiup

JMP ERRORY /N0, ERROR

CMA ‘

AND SIMAC /éoan AC WITH SIMULATION RESULTS
CMA /COMPLEMEN® ‘ o

AND SUM1 /AND WITH RESULTS DF ARGL4ARGR
SZA /1S SUML AND NOTSIMAZsP

JNP ERRORY, /N0, ERROR

/

/COMPARE L INKS GENERATED BY REAL ABDS
/

CLA CLL CMA

AND LINKY /GET LINK PROM ARGI+ARG2
RAL

CLA CMA ,
AND LINK2 /GET LINK FROM ARG2+ARG1
SEA CLA

CML

CELN /ARE THEY THE SAME

JMP ERRORY /N0, ERROR

/
/

/COMPARE | INKS GENERATED BY REAL AND SIMULATED ADDS



2354
8355
2356

8357

2360
9361
0362
2363
8364

2365
8366
2367
2379
8371
0372
0373
9374
9375
8376

8377

24080
T
2422
2403
2404
2405
2426
2407
3T )
pagy
B412
2443
pa14
2415
2416

2417
2420
#4924
@422
2423

PALLO

7340
232
7004
7249
2026
7640
7029
7430
5377

5474
2923
5204
20924
7449
5475
7249
0824
3923
5204
2377
7800

2429
76084
0404
76309
4247
7604
2403
7639
4277
7604
2105
7649
5645
5646
7274
2366

0000
7340
P35
7659
4267

Vi4l

NXTADD,

aé??
ERRORY,

40
AQDERR,

HLTA,

XADD,
XNXTAD,

ADPRT,

13«SEPs7

/
CLA CLL
AND
RAL
CLA CMA
AND
SZA CLA
CcML,
2|,
JNP

/
/
/SET P

/
JNP 1
IS8

JHP

1s2

SKP

JNP 1
CLA CMA
AND

DCA

JNP

NOP
/
/

1 13138

CMA
LINKY

SIMUNK

ERRORY

PAGE 1e7

/GET LINK PROM ARG{+ARB2
/GET LINK PROM SIMULATION

/ARE THEY THE SAME
/N0, ERROR

FOR NEXT ADDITION

XL0oP2
ARGY
SIMAD
ARG2

XLOOPY
ARG2

ARGYL
SIMAD

/TEST FOR sgnuEAfon WITH SAME DATA
/INCREMENT ARGY

/G0 TO SIMULATION

/INCREMENY ARG

/G0 TO SIMULATION

/TEST FOR TRANSFER TO NEX? TESY

/TRANSFER ARG2 O ARGY
/CONTINUE SIMULATION

/ERROR HANDLER FOR ADDITION TEST
/

LAS

AND

SNA cLA
JMS

LAS

AND

SNA CLA
JMS

LAS

AND

SZA CLA
JMP 1
JNP 1
ADD
NXTADD#1

/

/TYPE ERROR MESSAGE FOR

/
]

CLA CLL
AND

SNA CLA
JMS

SRey
ADPRT
SReQ
HALTA
SR@2

XADD
XNXTAD

CMA
AHFLG

AHOUT

/¥§T SWITCRES

/1EST gRey | |
/3UPPRESS TYPEOUY IF SRpiasy
/1YPE ERROR MESSAGE

/HALT 1F SRggep )
/HALY WITH ADDRESS OF TES? IN AC
/TEST SR@2

/LOOP WITH SAME DATA IP SRP2sy
/LOOP WITH SAME BATA

ADDITION TEST

/GET FLAG FOR ERRQR MESSAGE MEADER tYPEOU?
/HAS HEADER FOR TEST BEEN TYPED
/NO TYPE HEADER

\



2424
2425
2426
8427
2430
P431
2432
2433
0434
0435
Ba36
2437
pa4p
244y
g442
0443
pa44
0445
2446
0447
p459
9454
0452
945y
0454
9453
9456
8457
B46d
LTS
R462
pas3
g464
0465
p466

0467
2470
2471
8472
2473
2474
2475
0476

2477
85092
8501
2502
2503

PAL12

7040
2023
3037
4323
7048
pR24
3237
4323
7040
2026
Sg4p
7949
oR25
3837
4304
4323
7040
PR32
3040
7049
a3y
3937 -
4304
4323
7049
Bo34
g4
7049
o33
3837
4304
4323
44446
3742
5204

2000
4446
5417
4446
5477
7248
3235
5667

2pee
7240
2354
7402
5677

vidy

ANOYT,

HALTA,

13=SEPa7y 13134 .NJL 1=8

EMA
AND ARG1

DCA WDg

JMS wooyr /0UTPUT ARBY

CMA

AND ARG2

DCA W04

JMS WDOUT /0UTPUT ARG2

CMA

AND SIMLNK

DCA WD2

CMA

AND SIMAC

DCA WD4 .

JMS LNKOUT /QUTPUT SIMULATED LINK
é:: wpouY /0UTPUT SIMULATED SUM

AND L INKY

DCA WD2

CMA

AND SUM1

DCA W01

JMS LNKOUT /QUTPUT LINKT

JMS WpouT 20uTPUt sumy

CMA

AND LINK2

DCA Wp2

CMA

AND SUM2

DCA WD4

JMS LNKOUT Z0UTPYT LINK2

JMS woouT 70UTPUT SUM2

JMS 1 XPRINY

CRLF =4

JMP HLTA /YEST FOR HAL?

/

/TYPE WEADER FOR ADDITION TESYT ERROR MESSAGE

/

2

JMS ! XPRINT /TYPE "SIMULATED ABD TEST FAILED
EMyey

JH: 1 XPRINT /TYPE ARGY, ARG2, SIMULATED, ARG1¢ARG2, ARG24AAGY
DHie4

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

JMP 1 AHOUT
/
/HALT WITH ADDRESS OF TESY [N AC

/

0

CLA CMA

AND ADT )

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



PALLZ Vidg 13=SEPe7 13134 PAGE ge9

/

7

/TYPE L INK

/
2504 2929 LNKOUY, o
2505 734p CLA CLL CMA
2506 Pg4p AND wD2
P587 7649 SZA CLA
518 532 JMP ouTy
9511 7249 CMA
P512 2877 AND K269
8513 4447 TYLNK, JMS I  XTYPE
8514 7949 CMA
2515 0876 AND K24p -
0516 4447 JMS | XTYPE
2517 3704 JMP 1 NKOUT
29529 7948 ouTy, CMA
0521 o089 AND K263
2322 8343 JMP TYLNK

/
/TYPE DATA WORD
: /
#2323 oese woouy, o

2324 7349 CLA CLL CMA
2525 @192 AND XRARTA
2526 3941 DCA POINTY
8527 7048 NXBIT, CMA

B339 o441 AND |  POINTY
8534 7459 SNA

#5332 5345 JNP SPy,
8533 0937 AND W04
8334 7642 SZA CLA

#8333 5342 JMP OUT1A
#536 7949 CMA

#9537 paY7 AND K260

B340 4447 TYBIT, UNMS ! XTYPE

P543 5327 JHP NXB1T
P242 7048  OYTiA, CMA
2543 0400 AND K261
2344 534p JMP Tyerr
2345 7948  SPY,  CMA
2346 2076 AND K240
0547 4447 JMS T XTYPE
2559 5723 JMP 1 wDOYT
@551 @284  ADT,  SIMAD

/

/
/END OF SIMULATED ADD TEST

/
@552 7604  LOOPY, LAS
2553 2115 AND SR1,9 /TEST SR1@
8554 7659 SNA CLA /1S SRigsy

) 3\



)/

2555
2556
557
8560
p561
9562
2563
2564
2565
2566
o7
2573
2572

2377

8625

PALLE

5372
7604
2114
7640
7492
7604
0116
765p
5377
5767
2204
4445
5721
5356
9577
7088

2690
4782

7340
2952

i

7349
2024
7640
7020
7040
o223
7004
7098
3834
7438
7048
3833
4456
5205
4487
5204

4753

vVi4g

ADHLT,

SADOK,

577
SIMR,

«600
SIMROY,

SIMRAL,

RRAL,

SIMR0O2,

13=SEPw7Y 1313
JMP SADOK
LAS

AND SR@9
SZA CLA

HLT

LAS

AND SR11
SNA €CLA

JMP SIMR
JMP 1 1 *1
SIMAD

JMS 1 XPRINT
OK4iey

JMP ADHLT
NOP

/

/

/TEST ROTA?
/ROTATES

jHS 1 XR4
/TEST RAL

/

CLA CLL CMA
AND XRALTA
DCA POINT2
JMS | XSROY
CLA CLL CMA
AND RLNK
SEA CLA

CML

CMA

AND RAC
RAL

NQP

DCA RRAC
SE|

CMA

DCA RRLNK
JMS 1 XCOMRO
JMP RRAL
JMS | XNXTRO
JMP SIMRAL
JMS 1 XR2

/
/TEST RAR

b ) 1=10
/NO, TYPE END OF TEST MESSAGE

/TEST SRP9
/1S SR29ay
/YES: HALT AT END OF TESY

/TEST SRi1y

/1S SRitsy

/N0, GO TOGNEXY TESTY
/REPEAT SIMAD

ION BY COMPARISON OF REAL AND SYMULATED

/SET UP FOR RAL fEST

/STMULATED RAL
/SIMULATE RAL

/SET UP T0 DO REAL ROTitES

/GET nazx YABLE FOR

/D0 REAL RAL
/SAVE ROTATED ACOUMULATOR

/SAVE ROTATED LINK

/COMPARE ROTATES

/RETURN HERE FOR LOOP ON ERROR
/SET YP FOR NEXT ROTATE
/0ONTINYE RAL TESY



2626
2627
630
0631
2632
2633
2634
2635
2636
2637
2649
8643
2642
2643
2644
2643
2646
2647
2650
2453

2832

2653
2554
2653
2856
2637
LELT
2663
2662
2663
3664
2665
2646
2667
36789
2671
2672
3673
2674
4675
2676

2677

PAL1E

7340
2102
3042
4454
7348
0924
7640
7928
7948
2023
7940
7009
3931
7439
7949
3933
4436
5232
4487
5226

4734

7349
8253
3942
4454
7349
2024
7640
7029
7048
2823y
7806
7080
3031
7430
70480
3833
4436
5257
4457
5253

4755

vidg

SIMRAR,

RRAR,

S]MRO3J,
SIMR?L,

RRTL,

SIMRO4,

13=SEPe7y

/

CLA CLL CMA
AND XRARTA
DCA POINT2
JMS 1 XSROTY
CLA CLL CMA
AND RLNK
SZA CLA

CML

CMA

AND RAC
RAR

NQP

DCA RRAC
SZ|

CMA

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

/

/TEST RTL

/
CLA CLL CMA

AND XRTLTA
DCA POINT2

JMS 1 XSROT
. A

LA CLL CMA
AND RLNK
SEZA CLA
CML
CMA
AND RAC
RTL
NOP
DCA RRAC
S3
CMA
DCA RRLNK
JMS ! XCOMRO
JMP RRTL
JMS 1 XNXTRO
JMP SIMRTL
JMS I XR4
/

/TEST RTR
/

PAGE =14

/GET MASK TABLE FOR
/SIMULATED RAR
/SIMULATED RAR

/SET UP TP DO REAL RAR

/D0 REAL RAR
/SAVE ROTAYED ACCUMULATOR

/SAVE ROTATED LINK

/COMPARE ROTATES

/RETURN HERE POR L0OP ON ERROR
/SET UP FQR NEXT ROTATE
/CONTINUE RAR TESY

/GET MASK TABLE FOR
/SIMULATED RTL
/SIMULATE RTL

/3ET UP TQ Do REAL ROTATE

/D0 REAL ROTATE
/SAVE ROTAYED ACEUMULATOR

/SAVE ROTATED L INK

/COMPARE ROTAYTES

/RETURN WERE FOR LOQOP ON ERROR
/SET UP TO DO NEXT ROTATE
/CONT|NUE RT_ TES?



3700
2704
2702
2703
2704
2705
2706
2707
2710
2714
2712
2743
B714
0715
2716
2747
2720
B724
9722
p723

8724

8725
2726
9727
0730
9733
0732
8733
8734
8735
0736
8737
9740
9743
8742

D743
B744
G745

8746
2747
2750
0751

0752
2753
8754
2758
2756
0757

PALLO

7340
pe54
3p12
4451
7340
0024
7648
7020
7040
p223
7942
7909
3933
7430
7040
3933
4456
5304
4457
5309

4736

7340
2935
P42
4776
7349
2004
7640
7020
7040
Y23
7902
7080
393y
74302
7942
3033
44586
5331
4457
5325
5777

1400
1449
1429
1439
1449
pRoy

vi4y
SIMRTR,

RRTR,

SIMROS5,

SIMBSW,

RBSW,

XRY,
XR2,
XR3,
XR4,
XRS,
RALTAB,

13=SEPe7y 13131
CLA CLL CMA
AND XRTRTA
DCA POINT2
JMS I XSROT
CLA CLL CMA
AND RLNK
SZA CLA

CML

CMA

AND RAC
RTR

NQP

DCA RRAC
SEL

CMA

DCaA RRLNK
JMS ! XCOMRO
JMP RRTR
JMS 1 XNXTRO
JMP SIMRTR
JMS 1 XRS5

/

/TEST BYTE SWAP
/

CLA CLL CMA
AND XBSWTA
DCA POINT2
JMS §  XSBSW
CLA CLL CMA
AND RLNK
SZA CLA

CML

CMA

AND RAC
BSW

NOP

DCA RRAC
SzZL

CMA

‘DCA RRLNK
JMS 1 XCOMRO
JMP RBSW
JMS 1 XNXTRO
JMP SIMBSW
JMP 1 XROTDN
R1

R2

R3

R4

R5

1

B e

/GET MASK TABLE FOR
/SIMULATED RTR
/SIMULATE RTR

/SET UP TO DO REAL ROTATE

/D0 REAL ROTATE
/SAVE ROTAYED ACCUMULATOR

/SAVE ROTATED L INK

/COMPARE ROTAYTES

/RETURN HERE FOR LOOP ON ERROR
/SET UP Y0 DO NEX? ROTATE
/CONTINUE RTR TES?

/GET MASK TABLE POR
/SIMULATED BSHW
/SIMULATE 8SW

/SET UP POR REAL BSW

/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
8761
8762
2763
0764
8785
3766
2767
8778
8774
2772
2773
a774
0775
2776
a777

ieee

gy
t003
L1003
1004
1005
1004
1007
19010
P14
1012
1013
1014

1945
4016
1847
1920
1023
1922
1023
1024
1825
19826

PALLE

gge2
0004
2810
2p2p
2049
2109
2209
24080
ig0¢
2p02
49800
egeg
229y
4929
1236
1323

g8
2oo%e

7348
2095
7040
#8931
7442
5226
7040
TR
7940
8025
7448
5226

7340
PR26
7640
7920
7040
2033
7449
7928
7430
3246

vViél

XSBSHK,
XROTON,

«i000
COMROT,

ERROY,

13«SEPe7y 13134 PAGE 4«13

2

4

19
22
42
122
299
4p0
1002
2002
4080
2

i

4p00
SBSH
ROTDNE

/
/{TAPE 2) ,
;GOHPAIE RESULTS OF REAL AND SIMULATED ROTATES

]

/

/COMPARE ROTATED ACCUMULAYORS
/

ELA Chl, CMA

ND SIMAC /GET SIMULATED ROTATED ACCUMULATOR
CMA /conrhgn:uv o

AND RRAC /AND WITH REAL ROTATED ACCUMULATOR
s /13 NOYSIMAC AND RRAEsp

JNP ERRQY /N0, ERROR

CMA

AND RRAC /ggr R§AL ROTATED ACEUMYLATOR

CMA /COMPLEMENT _ -
AND SIMAC /AND W]TH sxnuta?gb ROTATED ACEUMULATOR
SZA /13 SIMAC AND NOtRRACES

JMP ERROT /N0, ERROR

I .

/COMPARE ROTATED L INKS

/

CLA CLL CMA

AND SIMLNK /GET SIMULATED LINK

SEA CLA

CML

CMA

AND RRLNK /GET REAL ROTATED LINK

SZA

CML

SZ| /ARE THEY THE SAME

JMP ERROR2 /N0, ERROR

\



{027
1030

1631
1032
1033
1034
1935
1936
1037
41048
1043
1042
1043
1044
1045

1046
1047
10580
49851
1992
1053
1054
1058
1056
1957
1960
1063
1062
1063
1064
1948
1968
(987
1079

1274
1272
1073
1074

PAL1S

2208
5608

208p
7340
0024
7640
5244
7040
3824
2923
5631
2233
56331
3024
5434

7604
0304
76%0
4274
7604
2103
7659
5263
7604
0105
7639
5227
5239
7348
2451
127¢
7402
5256
7774

ooeR
7340
2035
765¢

vVid4y

NXTROT,

NEWLNK,

ERRQR2,

HLTB,

HALTB,

M4,

ROTPRT,

13134 ..)E 114

/RETURN HERE IF NO LOOP ON ERROR

TO DO NEXT ROTAYE

/GET LINK OF WORSD t0 BE ROYATED
/1S 17 @

/N0, CLEAR [T

7YES; SET IT

/INCREMENT NUMBER Y0 BE ROTATED

/CONTINUE SIMULATION OF PRESENY ROTATE INSYRUCTION
/PRESENT SIMULATION DONE

/60 TO NEXT TESY

/
/ERROR HANDLER FOR ROTATE TEST

/TEST SROY
713 SROyay
/NO, TYPE BRROR MESSAGE

/TEST 3REQ
733 SREgey
/NO, HALT WITH ADDRESS OF TEST IN AC

/TEST SR@2
/1S SRB2s4

/NO, GO TO NEW DATA

/YES, LOOP WITH SAME DATA

/ERROR TYPEOUT FOR SIMULATED ROTATE TEST ERRORS

13=SEPe71

152 COMROT
JMP 1 COMROY
/

/

/SET UP

/

2

CLA CLL CMA
AND RLNK
SZA CLA

JMP NEWLNK
CMA

DCA RLNK
152 RAC
JMP § NXTROY
158 NXTROY
JMP 1 NXTROT
DCA RLNK
JMP 1 NXTROT
/

/

LAS

AND SROY
SNA CLA

JHS ROTPRY
LAS

AND SROQ
SNA CLA

JMP HALTB
LAS

AND SR@2
SNA CLA

JMP ERRQOT#4
JMP - ERRQTe2
CLA CLL CMA
AND ! XSROT
TAD M4

HLT

JMP HLTB+4
o4

/

/

2

CLA CLL CMA
ANB RHFLG
SNA CLA

/GET ROTATE TEST WEADER FLAG
/HAS HEADER BEEN TYPED



1131

1133
1134
1135
1136
1137
1149

1141
1142
1143
1144
1145
1146
1147
1150
1151
1152
1153
1154

PALLE

4331
7049
2023
3937
7040
0024
340
4469
4464
7049
2925
3937
7049
gras
3940
446
4444
7049
2e3y
3937
7349
pes3
3949
4469
4464

4446

5742
5671

290
4446
2209
4446
5244
7249
3935
5731

2000
2400
2100
2920
2004
ITH
4p0p
1009
9200
P04p
2210
ITH

Vidy

RHOYY,
RHD,

RTRTAB,

13=SEPe7y

JMS RHOUT
CMA

AND RAC
DCA WD
CMA

AND RLNK
DCA wp2
JMS ! XLNKOY
JMS ! XWoour
CMA

AND SIMAC
DCA WD
CMA

AND SIMLNK
DCA wo2
JMS | X, NKOU
JMS 1 XWpout
CMA

ANO RRAC
0CA W04
CMA

AND RRL,NK
DCA wpe2
JMS 1 XL NKOY
JHS 1 XHoout
JMS 1 XPRINT
CRLFel

JMP ! RQTPRY
/

;OUTPUV HEADER
2

JMS 1 XPRINT
2

JMS I XPRINY
DH2s4

CLA CMA

bDCA RHFLG
JMP § RHOUYY
2000

490

100

20

4

1

4000

1200

208

402

10

2

£3131  PAGE 1s45
/NO, TYPE WEADER

/QUTPUT ORIGINAL LINK
/0UTPU? ORIGINAL WORD

/QUTPUT S!NULATED ROTATED LINK
/0UTPUY SIMULATED ROTATED WORD

/QUTPUT ACTUAL ROTATED LINK

/QUTPUT ACTUAL R

FOR ROTATE ERRQR MESSAGE

YPE SIMULATED

OTATED WORD

XXX TESt PAILED

/1Y ! : -
lzﬂﬁﬂﬁ XXX IS THE INSTRUCTION THAT FAILED

/TYPE ORIGINAL,

SIMULATED ACTYAL



1209
1204
1202
1203
1204
1203
1206
1287
1210
1213
1212
1218
1214
1215
121%
1217
1220
1224
1222
1223
1224

1225
1226

PALLE

2o0e
2000
2ea2

2pg2
2840
Po4p
2289
1989
4908
peey
2904
929
21
0409
2009
2gne
ege2
2pes

1209
11T
7389
3923
3926
7049
412
3837
7049
9442
7459
5383
3940
TR48
2923
8337
7449
4225
7040
Po4p
3937
5207

2200
7249

vidy

RTLTAB,

*3129p
SROTAL,

NBIT,

OR%,

1355£Pn71

2
2000
2

2

10
40
200
1000
4000

29
100
408
2000

2009

/
/

13131 ' :2 1=184

/ROTATION SIMULATOR COMMON ROYTINE
/ROTATE FUNCTION SIMULATED DEPENDS
/UPON MASK TABLE SELECTED

2

CLA CLi
RCA
0CA
CMA
AND 1
0CA
CMA
AND 1
SNA
JMP
DCA
CMA
AND
AND
SZA
JMS
CMA
AND
DCA
JMP

SIMAC
S IMLNK

POINT2
WD4

POINT2

ENDROT
WD2

RAC
WD4

OR%
wD2

WD
NBIT

/GLEAR SIMULATION ARGUMENYS
/GET FIRST MASK BIT PROM tABLE

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

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

/1S 1S g

/NO, PLACE BIT INTO NEW POSIT]ON

/BIT Y0 BE ROTATED
/BECOMES NEW MASK
/CONTINVE SIMULATION

/
/O0R BITS TO FORM PARTIALLY ROTATED WORD

/
)
CLA CMA



1227
1238
1234
1232
1233
1234
1235

PaL1e

raag
7421
7849
2925
7501
3925
5625

- ogeg

7349
2236
3451
3g25
3926
7049
P412
7459

5377

3937
7049
p4i2
3049
7049
pR23
2e837
7449

- 4225

7040
2037
7423
7040
LILY
3037
7303
3049
7042
0023
2037
7449
4225
5244
7340
0024
3926
5636

Vidg

SBSW,

N§BIT,

ENDBSH,

13132

13=SEPs 7Y

AND wD2
MaL,

CMA

AND SIMAC
MQA

DCA SIMAC
JMP ORY

/

/SIMULATE BYTE SWAP
/

2

CLA CLL CMA
AND SBSW
DCA ! XSRQT
DOCA SIMAC
DCA SIMLNK
CMA

AND 1 POINT2
SNA

JMP ENDBSW
DCA WD4
CNA

AND 1 POINT2
DCA wD2
CMA

AND RAC
AND WDy
SZA

JMS ORY
eMA

AND W4
MaL

cHA

AND Wo2
DCA L'}
MGA

DCA wD2
CMA

AND RAC
AND WDy
SZA

JMS ORjY
JHP NiBIT
CLA CLL CMA
AND RLNK
DCA SIMLNK
JMP 1 SBSW

/

/

PAGE {wy?

/GET BIT T0 BE INSERTED
/SAVE IN M@

/GET SIMULATED ROTATED WORD
/0R BIT INTO POS{t{ON
#SAVE PARTIALLY ROTATED WORD

/SET UP FQR ERRQR RETYRN
/CLEAR SIMULATION ARGUMEN?S

/GET MASK FROM TABLE
/1S 1t @ ‘ )
/YES, FINISH SIMULATION

/GET WORD YO BE RQTATED

/TEST BIT YD BE ROTATES

/18 1T @ o

/NO, PLACE BI? IN NEW POSITION

/INTERCHANGE MASK AND BiT YO BEZ ROPATED

/GET WORD Y0 BE ROTATED

/TEST BIT TO BE RQYTATED

/18 1t @

/NQ, PLACE BIT IN NEW POSITION
/CONTINUE SIMULATION



1400
1403
1402
1403
1404
1409
1406
1407
1419
1414

PALLY

7349
7412
3040
7042
21416
Bo24
7449
4225
7048
B412
9923
7440
7249
2116
3026
5600

7604
2145
7658
5342
7604
B144
7648
7402
7604
2146
7659
5749
3744
2008
26089
4446
5725
5327

1409
o000
7340
pase
3450
3835
3024
3023
56089
o000
7340

vi4y

ENDROT,

ROTONE,

ROTHLT,

SROTOK,

PAGE
Ry,

R2,

. )E 118

/GET BIT T06 BE ROTATED FROM L INK

/GET MASK FOR LINK

/TEST LINK

/718 LINK @

/PLACE LINK IN NEW POSITION

/GET MASK FOR B]Y %0 BE ROTATED INTO LINK
/TEST BIT IN WORD tO BE RQTATED INTO LINK
/18 1t o _
/N0, SEY LINKsi

/TEST SR4P
/13 SRigsy _
/NO; TYPE "SIMRO?tW

/};sr JREY
/13 SRE9ey .
/YES, WALT AT END OF ROTAYE TESTS

/TEST SRiy

718 SRitey

/NO, GO YO NEX? tEST
/YES, REPEAT Rotifr tEsts

13=SEPe73 1313¢
ZEND OF ROTATE, SHIFT LINK
/

CLA CLL CMA
AND 1 POINT2
DCA wp2
CMA

AND Keop1
AND RLNK
SZA

JMS ORY,
CMA

AND 1 POINT2
AND RAC
SZA

CLA CMA

AND Keegy
DCA SIMLNK
JMP ! SROTAL
/

LAS

AND SR4@
SNA CLA

JMP SROTOK
LAS

AND SRD9
SZA CLA

HLY

LAS

AND SR11
SNA CLA

JMP ] *2
JMPR ] (2
FCT

SIMROY

JMS | XPRINY
0K2e4

JMP ROTHLY
/

/

/SET UP FOR ROTATE TESTS

2

CLA
AND
DCA
DCA
DCA
DCA
JMP
2

CLA

CLL CMA
XM2

! XRHD
RHFLG
RLNK
RAC

! R

CLL CMA

/SET YP HEADER
/FOR RAL TEST ERRQR MESSAGE
/CLEAR ROTATE WEADER FPLAG



IS S50 94 g8 ga go ga Ja o 32 pa
1BIBISIDIBID B DIDIDIDIS
MO W RRDE0rsadn
DUV VIO UN L WURI

1600
1604
1602
1603
1604
1605
1606
16087
1610
1611
1612
1613
1614
1613

PALLB

251
345¢
3835
3924
3223
5610
2000
7349
g252
3459
3935
3924
3823
5629
2002
7342
2253
3489
3935
3924
3923
5630
'T1T]
7349
0254
3450
3935
3924
3023
5649
5449
5463
3502
5523
53544

1600
2000
7300
1600
3011
2208
1411
3936
1936
7912
7042
7842
4247
1236
4217

«T
o
&
Py

R3,

Ré,

RS,

XM2,
XM3,
XM4,
XM3,
XM§,

PAGE
PRINT,

{3eSEPa7]

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

2

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

2

CLA CLL CMA
AND XM5
DCA | XRHD
DCA RHFLG
DCA RUNK
DCA RAC
JMP 1 R4

2

CLA CLL CMA
AND XM6
DCA | XRHD
DCA RHFLG -
DCA RLNK
DCA RAC
JMP 1 RS
EM2sy

EM3wy

EM4wy

EMBey

EMéey

/

/

PAGE 1e19

/SET UP WEADER
/FOR RAR TEST ERRQR MESSAGE

/SET UP WEADER
/FOR RTR TEST ERRQR MESSAGE

/SEY UP WEADER
/FOR R TEST ERROR MESSAGE

/SET UP HEADER
/FOR BSW TEST BRROR MESSAGE

/CHARAETER STRING TYPE ROVTINE

/«3RETURN, += INE FEED

2

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

PRINT
POINTYL
PRINT
POINTY
CHAR
CHAR

TYPSET
CHAR
TYPSET



LT v

PALLD

5205
2000
0245
7459
5600
1246
7549
5230
1876
5243
7801
7449
5235
1254
5243
7083
7448
5242
1259
5243
1247
4447
5647
2077
7749
2336
0212
2245
2280
6046
6041
5254
7280
5652

2201
0489
2802
p282
o4
84090
9040
1900
0920
2000
0042
4909
2090

2000
7300
1122
3154

vi4y

TYPSET,

MIP,

Kea77?,
MéD,
K336,
K212,
K215,
TYPE,

BSWTAB,

PAGE
FET,

13=SEPe7

JHP PRINT+5
)]

AND K@a77
SNA

JMP 1 PRINT
TAD M4
SPA

JMP 1 &3
TAD K240
JMP MTP
1AC

SZA

JMP &3
TAD K245
JMP MTP
1AC

SZA

JMP @3
TAD K212
JMP MTP
TAD K336
JMS 1 XTYPE
JMP 1 TYPSEY
2877

7749

2336

242

#2453

s
TSP ‘
JMuP 1t}
CLA

JHP 1 TYPE

108
209

age
10
1000

20088
42
4000
)

CLA CLL
TAD SEQ1
DCA Sea

13131 ' _2 1=20



2003

2004

2009
2006
2007
2010
2011
2012
2043
2044
2045
2046
2047
2029
202},
2022

2023
2024
2029
2026
2027

2039
2033,
2032
2033
2034
2035
2036
2037
2040
2044
2042

2043

PALi®
3g2e

7309

7300
3471
1136
3472
1332
3800
1137
3901
1140
ITH
7249
3903
1327
3904

7300
5472
798¢
7000
4464

7439
7449
4465
7440
4466
4467
5223
7200
1123
3154
5554

7300

Vidy

FCTY,

FEsy,

FELY,
RETY,

FcT2,

i 3aSEPe7y
CNTR4

13134
OCA

/

/
/FALSE CARRY TEST#4

/
/EXECUYE INSTRUCTIONS PREVIOUSLY ASSEMBLED IN TES?

PAGE =21

DATA IN TEST ADDRESSES

/DATASRQ00
/INSTRUCT]ON=TAD |}
/,0C, 87777
/INSTRUCTION=TAD 43
/L,0C, 20308
/INSTRUCTION=]AC

/L0C, =008}
/INSTRUCT]ONsJMP | , &2
/,,0C,=8p02

/DATAR7777

/L0C, 208203
/ADDRESS=RET{
/L0C,=0p04

/PROVIDED FOR PROGRAM MODIPICATION

/SAVE LINK AND A

/COMPUTATION ERROR HAS OCCURED

/TEST FOR WALT
/TEST FQR LooOP

/ADDRESS QF NEXT tEST
/G0 TO NEXT TESY

/
CLA CLL

/

/PLACE INSTRUCTIONS AND
/

CLA CLL

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

DCA TSTAG
TAD AD{
DCA TSTAY
/ADDRESSES

/

CLA CLL

JMP | XSTA2
NOP

NOP

JMS ! XAVREG
/

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

SZL

SZA

JMS 1 XDATER
SKP

JMS 1 XHALT2
JMS 1 xLo0P
JMP FCL1
CLA

TAD SEQ2
DCA SEQ
JMP 1 SEQ

/

/

/FALSE CARRY TEST#2
/
CLA CLL



)/

2044
2045
2046
2047
2050
2053
2092
2853
e84
2055

2036
2857
206p
20634
2062

2063
2064
2863

Wee
2867
2070

2071
W

oy
2074
2075

2876

2077
2100
2101
2102
2103
2104
2105
2106

PALLD

73492
3471
1136
3472
1137
3goe
1141
3221
1339
g2

7389
5472
7008
7008
4464

7430
7449
4468
7410
4466
4467
5256
7208
1124
3154
5554

7309

1137
3471
1333
3472
1152
3000
1331
3pa,

viay

Fcs2,

FEL2,
REYZ,

FCS83,

13«SEP=7} 13131 rh.2 1=22

/
/PLAcE INSTRUCYIONS AND DATA IN TEST ADDRESSES

CLA CLL CMA /DATA27777
DCA I  XSTag /L0C,27776

TAD INS1 /INSTRUCTION=TAD a1

DCA 1  XSTA2 /L0C,87777

TAD INS3 /INSTRUCTION=IAC

DCA TSTA3Z /L0C, 32000

TAD INS5 /INSTRUCTIONsJMP | 41
DCA TSTA4 /L0C, @804

TAD AD2 / KDDRESSIRET2

DCA TSTAS /4.0C,s8pp2

/

/EXECUTE INSTRUCTIONS PREVIOUSLY ASSEMBLED IN TES?
/Anoncsses

CLA Chl

JMP 1 XSTA2

NOP

NOP

JMS 1 XAVREG /SAVE AC AND LINK
/
/EXPECTED RESULTS ARE ACs®, |]NKei

/.

S,

SZA

JMS 1 XDATER

SKP

JMS 1 XHALT2

JMS 1 xi00P

JHP FeL2

CLA

TAD  SEQ3

0CA-  SEe-

JHP 1T SEa

/

/

/rncs: CARRY TESY #3

cLA Cht

/

/

TAD INS3 /INSTRYCTION=1AC
DCA 1 XSTAL /L0C, 27776

TAD INS16 /INSTRUCTIONaTAD | 21
DCA I  XSTA2 - /L,0C, 87777

TAD INS14 /INSTRUCTION=JNP | 41
DCA TSTA3 /L0C, 30000

TAD AD3 . /ADDRESS=RETS
DCA TSTA4 /1,0C 28201



2107
2119
2111
2112

2113

2114
2115
2116
2117
2129
2121
2122
2123
2124
2425
2326
2327
2&:‘
2131
2132
2133

2200

2201
2202
2293
2204
2285
2206
2287
2219
2211
2212

2213

PaLLE

7300
5471
7002
7090
4464

7439
7449
4465
7440
4466
4467
5307
7289
1125
3154
5554
2023
2949
2141
1003
1423

22ee

7380

7349
3471
1136
3472
1142
3000
1141
3901
1324
3002

7340

Vidy

FCL3,

RET3,

PAGE

FET4,

FCL4,

13§31 PAGE 323

/8TAD 3 IN 0298

/DATAR7777
/,0C,87776
/INSTRUCTION=TAD o1
/L0C, 27777
/INSTRUCTION=CMA CML RAR
/L,0C,32000
/INSTRUCTIONaJMP | ,#1
/L0C, =004

/ADDRESS=RET4

/L,0C,=0p02

13«SEPR7Y

/

/

/

CLA CLL

JMP 1 XSTAL
NOP

NOP

JMS ! XAVREG
/

/

/

SZL

SZA

JMS 1 XDATER
SKP

JHS 1 XHALT2
JMS X, 00P
JMP FCL3
CLA

TAD SEQ4
DCA SEQ
JMP ] SEQ
RETY

RET2

RETS

1983

1421

/

/

/FALSE CARRY TEST #4
/

CLA cLl

/

/

/

CLA CLL CMA
DCA ! XSTAY
TAD JNS1
DCA ! XSTA2
TAD INS6
DCA TSTA3
TAD INS5
DCA TSTA4
TAD AD4
DCA TSTAS
/

/

/

/

CLA CLL CMA



2214
2¢15
2216
22417

2228
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

2258
2256
2257

PALLD

5472
7902
7000
4464

7432
7443
4465
7449
4466
4467
5213
1126
3454
55%4

7300

7388
1143
3472
1137
3009
1137
T
1154
3902
1325
3903

7349
3471
7049
5472
7009
7000
4464

74392
744
4465

viay

REY4,

FCT5,

Fcss,

FELS,

RETS,

13-8EPe7 13134
JMP 1 XSTA2
NOP

NOP .
JMS 1 XAVREG
/

/

/

SE(

SZA

JMS 1 XDATER
SkP

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

/

/

/FALSE CARRY TEST #3
/

CLA CLL

/

/

/

CLA CLL

TAD INS?
DCA | X8TA2
TAD INS3
DCA TSTAS
TAD INS3
DCA TSTA4
TAD INSLS
DCA TSTAS
TAD ADS
DCA TSTAS
/

/

/

/

CLA CLL CMA
DCA 1 XSTAL
CMA

JMP 1 XSTA2
NOP

NOP

JMS 1 XAVREG
/

/

/

S|,

SZA

JMS I XDATER

)

PAGE §»24

/INSTRUCTION=1SZ el
/L0C,s7777
/INSTRUCTION=IAC
7,0C,s@pp0
/INSTRUCTIONaIAC
/L0C,=8p03 _
/INSTRUCTJONa MP | 41
/.,0C,s8p02
/ADDRESS=RETS
/L0C,=2p03



2260
2261
2262
2263
2264
2265
2266
2267

2278

2273
2272
2273
2274
2275
2276
2277
2300
2304

2302
2303
2304
2385
2306
2387
2319

2311
2312
2343
2314
2315
2316
2347
2320
2321
2322
2323
2324
2325
2326

PALLO

7410
4466
4467
$246
7200
1127
3154
5554

7308

7309
1144
3472
1137
3001
1181
3pe2
1326
3093

7349
3000
7249
5472
7000
7000
4464

7430
7449
4465
7419
4466
4467
5302
7200
1139
3154
5554
2215
2252
2306

Vi4y

FCY6,
FCSe,

FCLS,

RETS,

AD4,
AD5,
AD6,

13eSEPe71 13131
sKP

JMS XHALT2
JMS 1 xL0OP
JNP FCLS
CLA

TAD SEQs
DA S€Q
JMP 1 sEa

/

/

/FALSE CARRY TESY #6
/

CLA cLlL,

/

CLA CLL

TAD - INS8
DCA I  x§TA2
TAD INS3
DCA TSTA4
TAD INSL3
DcA TSTAS
TAD AD6
ocA TSTA6
°

/

’

/

CLA CLL CMA
DEA TSTAS
CLA CMA

JNP 1 XSTaA2
NOP

NOP

JMS 1 XAVREG
/

/

/

2|

SZA

JMS 1 XDATER
SKkP

JMS 1 XHALT2
JMS 1 xLo0P
JNP FCL6
CLA

TAD SEQ7
DCA SEQ
JMP 1 SEQ
RET4

RETS

RET6

PAGE ge25

/INSTRUCT{ON=1S2 3
/,0C,s7777
IINSTRQCTIONlIAC
/LOC.' "]}

/INSTRUCTION=JMP | 11
/L0C,=0002
/ADDRESS=RETe
ILOC,lHGHS



2400

2436

2437
2449

PAL1O
2400

7320

7302
1145
3472
1137
3081
1154
3ge2
1326
3003

7349
3949
7949
3009
7948
5472
7808
T80
4464

7438
7449
4465
7440
4466
4467
5212
7289
1131
3154
5554

7329

7300
1137

viey

PAGE

FCT7,

FCS7?,

FEL7,

RET?,

FCT8,

FCSs8,

132SEPe71

/

/

/FALSE CARRY TEST#7
/

CLA CLL

/

/

/

CLA CLL

TAD INS9
DCA 1} XSTA2
TAD INS3
DCA TSTA4
TAD INS13
DCA TSTAS
TAD AD?
DCA TSTAG
/

/

/

CLA CLL CMA
DCA TSTIND
CMA

DCA TSTAS
CMA

JMP 1 XSTA2
NOP

NOP

JMS 1 XAVREG
/

/

/

S2L

SZA

JMS 1 XDATER
SKP

JMS | XHALT2
JMS 1 XL 00P
JMP FCL?
CLA

TAD SEQ8
DCA SEQ
JMP 1 StEQ

/

/

/FALSE CARRY TEST #8
/

CLA CLL

/

/

/

CLA CLL

TAD INS3

. ) 1=26

/INSTRYCT]ON=18Z | TSTIND
/4.0C, 87777
/INSTRUCTION=1AC

/1,0C, 2203
/INSTRUCTION=UMP | 41
/L.0C, 52982

/ADDRESSsRETY

/L0C,=2p303

/INSTRYCTION=IAC



2441
2442
2443
2444
2445
2446
2447

245p
2451
2452
2453
2454
2453
2436

2457
2469
2464
2462
2463
2464
2465
2466
2467
2470
2474

2472

2473
2474
2475
2476
2477
2500
2501
2502

25083
2504

PAL1P

300e
1137
3poy
114p
3882
1327
38a4

7300
1146
3472
7249
5472
7000
7008

743p
7449

4445

7449
4466
4447
5239
7200
1}:2
3{%4
55354

7300

7349
3474
1137
300
1141
3gay
1339
3902

7300
1147

Vidy

FCL8,

RETS,

FcTY,

Fcs9,

FCLY,

132SEPw71 1313¢ PAGE w27

DCA TSTAS /L0C,=0p00

TAD INS3 /INSTRUCTION=IAC

DCA TSTA4 /L0C,s8g01

TAD INS4 /INSTRUCTIONaJMP | 42

DCA TSTAS /L0C, 38902

TAD ADS /ADDRESSsRETS

DCA TSTAY /L0C,sBg04

/

/

/

CLA CLL

TAD INS12 /INSTRYCTIONaUMS i1

DCA 1  XSYA2 /L0C,87777

CLA CMA

JMP I XSTaA2

NOP

NOP

/

/

/

CHE

SZA

JMS I xDATER

ske

JMS 1 XHALT2

JNS 1 xL00P

JMP FCL8

CLA

TAD SEQ9

0CA SEQ

JMP 1 sEQ

/

/

/FALSE CARRY TEST #9

/

CLA CcLL

/

/

/

CLA CLL CMA /DATAR7777

DCA I  XSTaq /L0C,37776

TAD INS3 /INSTRUCTION=IAC

DCA TSTA3 /L0C,=2pp0

TAD INS5 /INSTRUCTION=UMP 1 41

DCA TSTA4 /L0C,s0gm3

TAD AD9 /ADDRESS=RETO

DCA TSTAS /L0C, =202

/

/

/

/

CLA CLL

TAD INS11 /INSTRUCTION=JMS | ey
\



2505
2506
2507
2519
2511
2512

2513
2514
2545
25164
2517
2529

- 2523

2%22
2523
2524
2525
2526
2527
2530

t{ 12

2603,
2602
2683
2684
2685

2686
2687
2619
2611

2612
2613
2614
2615
2616
2617

PALLE

3472
7249
5472
7099
7009
4464

7430
7442
4465
7410
4466
4467
5303
7202
1133
3154
5554
2420
2455
2%489

2680

7389

7300
1150
3472
1137
Saey

1151
Sgg2
1315
30a3

7340
3040
7040
5472
7800
7000

Vidy

RETS,

AD7,
ADS,
AD9,

PAGE

FETie,

FCSig,

FCLig,

RETL0,

13=SEPs71
DCA I  XSTA2
CLA CMA

JMP 1 XSTA2
NOP

NQP

JMS 1 XAVREG
/

/

/

SZ|,

8ZA

JMS 1 XDATER
SKP

JMS 1 XHALT2
JMS 1 XLOOP
JMP FOLS
CLA

TAD SEQ1P
DCA SEQ
JMP 1 SEQ
RET?

RETS

RETY

/

/

/

/FALSE CARRY TEST #18
/

CLA CLL

/

/

/

CLA ChL

TAD INS1R
DCA !  XSTa2
TAD INS3
DCA TSTA4
TAD INS1S
BCA TSTAS
TAD AD12
DCA TSTAG
/

/

/

CLA CLL CMA
DCA TSTIND
CMA

JMP 1 XSTA2
NOP

NOP

} gezs

/INSTRUCTION=JNS | TSTIND
/L,0C,87777
/INSTRUCT]ON=IAC
/71,0C,s8g83

/INSTRUCTJONs MP | , 41
/L0C,s@8p82
/ADDRESSsRET{Q
/,0C,=2203



2620

2621
2622
2623
2624
2625
2626
2627
2639
2631
2632
2633

2634

2635
2636
2637
2649

2041

2642
2643

2644
2645
2646
2647
2659
2651
2652
2653

2654
2655
2656
2657
2660
2661
2662
2663
2664

PALLG
4464

7430
7449
4465
7449
4466
4467
5242
7209
113¢
3154
5534

7309

7300
1137
3000
1141
3904
1346
3p82

7300
1133
3472
7240
5472
7000
7980
4464

7439
7449
4465
7410
4466
4467
5244
7200
1135

Vi4i

FCT4,

FeS1i,

FEL11,

RETL1,

13eSEPg71

JMS 1 XAVREG
/

/

/

SZ|,

SZA

JMS 1 XDATER
SKP

JMS ! XHALT2
JMS ] XLooP
JMP FCL1®
CLA

TAD SEQ11
DCA SEQ
JMP 1 SEQ

/

/

/FALSE CARRY TEST #11
/

CLA CLL

4

/

/ .

CLA CLL

TAD INS3
bCA 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
/

/

/

SZ|

SZA

JMS 1 XDATER
SKP

JMS | XHALT2
JMS | XL00P
JMP FCL11
CLA

TAD SEQ12

PAGE 1=29

/INSTRUCT]ON=AC
/L.0C,sBo0Q
/INSTRUCTIONSJMP | 44
/ADDRESS=PBR{
/ADDRESS=RET{{

/L0C, 28202

/INSTRYCTJON=JMS |,
/L0C,87777



PAL10 Vi4y 13=SEPa7y 13434 ' 2 1=32

2065 3354 DCA SEQ
2666 5554 JMP 1 SEQ
’
/

/FALSE CARRY TEST #312
/

2667 7300 FCT12, CLA CLL
/

/
/
2078 7308 FCS12, CLA CLL
2071 1137 TAD INS3 /INSTRYCT]ON=1AC
2672 3472 DCA !  XSTA2 /L0C,27777
2673 11%2 TAD INS14 /INSTRUCTION=JMP | o1
2674 3p0p DCA TSTAS /,0C,=2p0¢9
267% 1347 TAD AD42 /ADDRESS=RET{2
2676 3804 DCA TSTA4 /L0C,sB8p01
/
/
;
2677 7348 FCLi2, CLA CklL CMA
2788 %472 JMP 1 XSTA2
2783 7g08 RET312, NOP
2792 7908 NOP
2783 4464 JNS 1 XAVREG
/
/
/
2784 7433 S&|
2785 744 SZA
2786 4463 JMS [ XDATER
2787 7449 SKP
2718 4466 JMS 1 XHALTZ
2711 448 JMS I xL00P
2712 5277 JHP FCLL2
2743 5714 JMP 1 ' ¥
2744 3208 ENOFET
2745 2646  AD1@, RET1P
276 2651 AD1Y, RET1t
2787 278y AD$2, RETL2
308¢ PAGE
/({TAPE 3)

/COMPARE TWO NUMBERS| W1¢NOT(WZ)eW2eNOT(W1)50, Wish2

/
3000 o09ep SAMEAS, o
3001 7349 CLA CLL CMA
3uA2 0pR4g AND W2
3883 7940 CMA



3go4
36e5
3606
3487
3619
301
3u12
3013
3044
3015
3a416

3017
Jo29
g2y
3p22
o223
3024
3023
3026

3027
39309
3@3y
3832
3933
3834
3035
3036

3637
3249
3041
3942
3243
3044
3245

3046
3247

PALLD

2837
7649
5600
7040
2937
7040
Po4p
7649
5600
2208
5600

2900
3925
7439
7049
39826
7040
9025
8647

(1T
7694
2403
7649
5627
1194
7402
5627

Poop
7604
2124
745p
4256
2237
5637

2oop
7604

vidy

SAVREG,

HALT2,

DATER,

L.ooP,

13=SEPe7L 13134
AND Wi

SZA CLA

JMP 1 SAMEAS
CMA

AND Wi

CMA

AND W2

SZA CLA

JMP 1 SAMEAS
152 SAMEAS
JMP 1 SAMEAS
/

/SAVE AC AND LINK
/

2

DCA TEMPAC
SZL

CMA

DCA TEMPL
CMA

AND TEMPAC
JMP 1 SAVREG
/

/HALT ON ERROR,
/

]

LAS

AND SRo@
SZA CLA

JMP 1 HALT2
TAD SEQ
HLT

JMP 1 HALTZ
/

/

/DATA ERRQR WAS OCCURED
/

)

LAS

AND SRE1
SNA

JMS TYPS2
152 DATER
JMP 1 DATER
/

/

/

/

/

/LOOP BN DATA ERROR
/

.}

LAS

PAGE 1e3%

/WL PNOT (W2)2p
/WLINOT (W2)NOT B, ERROR

/W29NOT(W1) =D
/W2eNOT(W4) NOT @, ERROR

/NLEW2

QISPLAY ADDRESS OF FAJLED TEST IN AC

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

/PUT ADDRESS OF PAILFD TEST IN
ZAC AND STOP
/GONTINYE TESTING

/TEST SRpy
/SUPPRESS FRROR $YPE 1F SRA1ay
/SET UP FOR ERROR TYPE



3030
3051
3u52
3653
3054
3655

3958
3887
3960
3961
3062
3063
3064
3965
3966
3867
3879
3974
3972
3973

3200
3201
3202
3203
3204
3208
3286
3207
3219
3211
3212
3213

3234

3215
3216
say?
3229
3224
3222
3223
3224
3225
3226

PALLE

g1e5
7659
5254
5646
2246
5640

(1T
4445
5744
1037
4673
7349
2025
3937
2926
3949
4q6g
44634
5654
3227

3208
7388
2029
5224
7684
2145
7638
5221
7604
P114
7640
7402
7624
P116
7648
8224
5620
3409
4446
5732
5207
1122
3154
5554

Vieg

NLOOP,

TYPS2,

XADOUY,

PAGE
ENDFET,

FCTHLT,

FCTOK,

ouT,

/TYPE DATA ERROR MESSAGE

13=SEPe71

AND SR@2
SNA CLA

JMP NLOOP
JMP 1 LOOP
1S2 LOoP
JMP | Loop

/

/

2

JMS ! XPRINT
DATE=]

TAD Wi

JMS | XADOUTY
CLA CLL CMA
AND TEMPAC
DCA Wwoy
AND TEMPL,
DCA wp2
JMS 1 XLNKOU
JMS | XWOOUT
JMP 1 TYPS2
ADOUY

/

/END OF PASS

/

CLA ELL

182 CNTR1
JMP oyt
LAS

AND SRi9
SNA CLA

JMP FCTOK
LAS

AND SR29
SZA CLA

HLT

LAS

AND SR11
S2A CLA

JHMP oyt
JMP 1 1]
RNADY

JMS ! XPRINT
0K3s1

JMP FCTHLT
TAD SEQ1
DCA SEQ
JMP 1 SEQ

NN

l 1=32

/TEST SRO2
/LO0OP IF SR@2={
/00 NOT LOOP

/TYPE "DATA ERRORM
/TYPE YEST ADDRESS

/0UTPYT RECEIVED | INK
/0UTPUT RECEIVED Al

/INCREMENT PASS EQUNT
/RASS NOT COMPLEfTE

/TEST SR1Q
/15 SRigsi
/NO, TYPE PCY

/TEST SREY
/718 SRE9s
/YES, HAL

/TEST SR11

/18 SRii=y

/YES, LOOP ON PC?
/N8, GO TQ NEXT PEST



PaL1@ vi41 13=SEPe71 13134 PAGE %33
/CONVERT ADDRESS 70 ASCII -AND OyYTPUT

/
3227 ooep ADOYT, @

3239 3937 DCA TEMPY
3231 1937 TAD TEMPY
3232 @172 AND Kgog?
3233 3264 0CA A2
3234 1937 TAD TEMPY
3235 7096 RTL

3236 7904 RAL

3237 @266 AND K8700
3248 1264 TAD A2
3241 1267 TAD k6860
3242 3264 DCA A2
3243 10%7 TAD TEMPY
3244 7942 RTR

3245 7942 RYR

3246 7842 RTR

3247 372 AND KBgo7?
3259 3263 0CA AL
3233 10%7 TAD TEMPY
3252 7p12 RTA

3233 7249 RAR

3254 D246 AND Ko700
3253 1243 TAD AL
3286 1267 TAD Ké26p
3287 3263 DCA AL
3260 4446 JMS 1 XPRINT
3261 3262 Al=y

3262 5627 JMP 1 ADOUT
3263 ppep Ad, 2

3264 0p0p A2, ]

3265 4p0p 4000

3266 p70p k@728, o700
3267 6pep K606, 6062

/MULTIPLE ADDITIONS OF RANDOM NUMBER AND 17S tWo/S COMPLEMEN?

34089 PAGE
3400 7302 RNAD{, cLA CLL
3401 4473 JMS 1 XRAND /GENERATE RANDOM NUMBERS
3422 7309 CLA CLL
3403 1041 TAD RANDA
3404 1p43 TAD RANDC /AC=0
3405 1043 TAD RANDE
3406 1941 TAD RANDA /AC=Q
3407 194y TAD RANDA
3419 1044 TAD RANDA
3411 1943 TAD RANDC
3412 1243 TAD RANDC /ACzD
3413 1941 TAD RANDA
3414 1044 YAD RANDA
3415 1043 TAD RANDC
3416 1044 TAD RANDA
3417 1043 TAD RANDC
3420 1943 TAD RANDC /ACep



3421
3422
3423
3424
3425
3426
3427
3439
3431
3432
3433
3434
3435
3436
3437
3449
Se4y
3442
3443
3444
3445

3446

3447
3459
3453
3452
3433
3434
3455
3456
3457
3460
3461
3462
3463
3464
3445
3466
3487
3479
3471
3472
3473
3474
3475
3476
3477
3500
3501

PALLE

104y
1041
1043
1043
1043
1041
1043
104y
1944
1044
1943
1043
7900
4464
7430
744p
4646
4467
5282
5645
AT

3447

veoe
7604
0104
7640
5302
4446
5565
4446
5316
7348
0041
3937
4461
7349
0943
3937
4461
7348
0025
3237
7949
0826
3049
4469
4461
4445
5742

Vidy

XRNLFR,

RNiER,

2 1!34

/AC=20
/ACzp

/ACs@

/SAVE AC AND LINK
/1S LINK=4, AND ACa@

/ERROR, AC NOY 2, OR LINK NOT { OR BOTH
/RESULTS OK

ADD TEST { ERROR HANDLER

13=SEPs71

TAD RANDA
TAD RANDA
TAD RANDC
TAD RANDC
TAD RANDC
TAD RANDA
TAD RANDC
TAD RANDA
TAD RANDA
TAD RANDA
YAD RANDC
TAD RANDC
NOP

JMS ! XAVREG
SE|

SZA

JMS ! XRNLER
JMS 1 NERROP
JMP RNADY +2
JMP 1 194
RNAD2

RNYER

/

/RANDOM

/

2

LAS

AND SR@1
SZA CLA

JHP SKHLTY
JMS | XPRINT
EMLQ2=3

JMS | XPRINT
DH4e4

CLA CLL CMA
AND RANDA
BcaA L]} 8
JMS 1 XWDoUuT
CLA CLL CMA
AND RANDC
DCA WDy
JMS 1| XWDout
CLA CLL ‘CMA
AND - TEMPAC
DCA wD1
CMA

AND TEMPL
DCA wh2
JMS XLNKOY
JMS 1 XWDOUY
JMS 1 XPRINT
CRLFe3

/TEST SRoY
/15 SRE1sy

/YES, SUPPRESS ERROR TYPEQUY
/TYPE "RANDOM ADS TESYI FA[LED"

/TYPE "RANDA, RANDE, RESULT"

/0UTPYUT RANDA

/0UTPUT RANDC

/QUTPUT RESULTANT L INK
/0UTPUT RESULTANT AC

N



3582
3503
3504
3585
3506
3507
3519
3511

3512
3543
3514
3545
3516
3547
3529
352y
3522
3523
3524
3525
3526
3527
3530
3534,
3532
3833
3534
3535
3536
3537
3349
3544
3542

3600
3601
3602
3603
3604
3605
3606

PALLD

7604
21083
7649
5647
7389
1247
7402
5647

2020
7300
1041
7004
7439
1342
3944
1941
7043
3943
7108
1341
7004
743p
1342
3341
7439
7048
3044
1044
7049
3945
5742
298y
2003

3600
734p
041
3346
7049
2044
7048
3347

Vi4l
SKHLT,

RANDOM,

R2A,
Keggs,

PAGE
RNAD2,

13sSEPg71 131314 PAGE 1«33

LAS
AND SRog /TEST SRog

SZA CLA /1S SREg=y

JMP 1 RNYLER /YES, SUPPRESS ERROR HALT

CLA CLL

TAD RNLER

LY /HALT WITH ADDRESS OF RNADY IN AC

VP I RNLER

7
7RANDOM NUMBER GENERATOR
/

)

CLA CLi

TAD RANDA
RAL

S2{

TAD Keses
DCA RANDA
TAD RANDA
ClA

DCA RANDC
cLL

TAD R2A
RAL

S&|

TAD Ko2e3
DCA R2A
S2|,

CMA

DCA L INKR
TAD LINKR
CMA

DCA LINKRC
JMP | RANDOM
1

3

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

/SET IN AC
/

/

CLA CLL CMaA :

AND RANDA /GET RANDOM NUMBER

DCA APOS /STORE IT

CMA

AND RANDA

CMA

DCA ANEG /ONE'S COMPLIMEN? OF RANDOM NUMBER

\



3607
361p
3611
3612
3613
3614
3615
3616
3617
3629
3623
3622
3623
3624
3625
3626
3627
3639
3633
3632
3633
3634
3635
3636
3637
3649
3641
3642
3643
3644
3645
3646
3647
3659
3651
3652
3653

3654
3655
3636
3657
3669
J681
3662
3663
3664
3665
3666

3667
3678
3671
3672

PALLD

794¢
2103
3352
7040
2352
7049
3353
7849
2346
8352
744p
8232
7949
0346
4383
7940
2347
3351
3249
7249
347
4315
7040
P46
3354
734p
0359
1351
7439
7801
4464
4463
7440
4756
4467
5249
3254

7340
2351
1359
743p
7201
4464
4463
7419
4756
44687
5254

7349
2352
7040
3352

Vi4l

NXTST‘

ALTiBT,

HQDNEGQ

cBTSTY,

CBTSYZ,

MOVMSK,

/SWIFT MASK ONE PLACE TQ

13=SEPu71
CMA

AND K4ooe
0CA 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 CBTSTY
CMA CLA

AND ANEG
JMS X0R2
EMA

AND APOS
DCA BNEG
CLA CLL CMaA
AND BPOS
TAD BNEG
SZ|,

1AC

JMS XAVREG
JMS 1 XAMEA
SKP

JMS 1 XRN2ER
JMS 1 NERROP
JHP CBTSTY
JMP CBTST2
cLlh CLA CMA
AND BNEG
YAD BPOS
SZ|,

1AC

JMS 1 XAVREG
JMS I XAMEA
SKP

JMS 1 XRN2ER
JMS 1 NERROP
JMP CBTST2
CLA CLL CMA
AND MASK
RAR

DCA MASK

) I

/GET MASK

/COMPLIMENT MASK

/GET RANDOM NUMBER
/TEST SI6N BIY

/1S NUMBER NEGATIVE

/YES, MODIFY COMPLIMENT OPF NUMBER

/GET RANDOM NUMBER
/MODIFY WITH MASK

/GET COMPLIMENT OF RANBOM NUMBER
/AND USE AS 1S

/MODIFY NEGATIVE NUMBER
/GET COMPLEMENT OF RANDOM NUMBER
/MODIFY WITH MASK

/GET RANDOM NUMBER
/AND USE AS 1S

/LOAD AC WYTH MOBIPIED ARGUMENT
/ADD UNMODIFIED ARGUMENY
/01D CARRY PROPIGATE INTO ks INK
/NO, INCREMENT NUMSER

/SAVE AC \
/COMPARE MODIFIED BIT AND MASK

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

/LOAD AC WITH UNMOBIFIED ARGUMENT
/ABD MODIFIED ARGUMENT

/D1D CARRY PROPIGATE INTO | INK
/NO, INCREMENT NUMBER

/SAVE AC

/COMPARE AC AND MASK

/AC AND MASK NOY THE SAME, ERROR
/NOERROR, AC AND MASK THE SAME
/RETURN HERE FOR LOOPING

RIGHT



3673
3674
3675
3676
3677
3709
3701
3782
3703
3704
3705
3706
3707
3710
3711
3742
3713
3714
3743
3746
3717
3720
3723
3722
3723
$724
3723
3726
3727

3738
3734
3732
3733
3734
3735
3736
3737
3749
3741
3742
3743
3744
3745
3746
3747
3759
3751
3752
3753
3754
3755
3756

PAL1e

7429
5212
4467
5209
5700
4209
2oop
353
7040
3354
7049
2347
8352
7940
9354
7040
3359
5703
oe8p
8352
7048
3354
049
0346
8353
7040
0354
3389
5745

CTT]
7940
3355
7049
2025
2353
7449
5344
7040
9382
8355
7449
2330
5739
2000
2000
eoog
LTLT
LTLT)
LETT)
2890
TLT
4go0

Viay

X0R1,

X0R2,

SAMEA,

EROUTY,

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

XRNZER, RN2ER

13=SEPR74 13134 PAGE 137

SN
JMP
JMS |
JMP
JMP 1
RARR
2

AND
CMA
DCA
CMA
AND
ANB
CMA
AND
CMA
BCA
JMP 1
]

AND
CMA
DCA
CMA
AND
AND
CMA
AND
bCA
JMP 1

CMA
pCA
CMA
AND
AND
SZA
JMP
CMA
AND
AN
SZA
158
JMP 1

S

/HAVE ALL BITS BEEN TESTED
NXTBT /N0, CONTINUE

NERROP /YES, TEST FOR LOOP ON RNAD2
RNAD2

1+l

NMASK

ABNOTY

ANEG
MASK

ABNOT

BPOS
XQRY

MASK
ABNOT

APOS
NMASK

ABNOQT

BPOS
X0R2

NOTAC

TEMPAC
NMASK

EROVUTY

MASK
NOTAC

SAMEA
SAMEA



4p98
LYT.I0
4902
4903
1L
wes
4006
4207
4910
4911
4942
4043
4934
4945
4916
4BL?
4929
4823
4922
4923
4924
4228
4026
w027
4239
4231
4932
4933
4934
4235
4438
4237
4049
4941
4942

4175
4176
4177

4208

PALLD vVidy
4009 PAGE
/

13eSEPm7Y

1 S “2 1=38

/ERROR HANDLER FOR RANDOM ADD TES?Y 2,
/

2020 RN2ER,
7624
9104
7649
5233
4446
5405
4446
5364
7340
pY77/
3937
4443
7040
e776/
3987
4483
704
2775/
3037
4463
7048
opes
3937
4464
4448
5742
7604 SHLT,
2103
7648
S60p
7302
1209
7482
5609

3752
3751
375¢
4200 PAGE
7300 RARR,

L
LAS

AND

SZA CLA
JNP

JMS 1
EMi1a3
JMS |
DH&ey
CLA Chl
AND

DCA

JNS 1
CMA

AND

DCA

JNS |
CMA

AND

DCA

JMS 1
CMA

AND

DCA

JMS 1
JHS 1
CRLF =4
LAS

AND

SZA CLA
JNP ]
CLA CLL
TAD

HLT

JMP 1

SRy

SHLT
XPRINT

XPRINT

CMA
BPOS
W01
XWbou?r

BNEG
WDY
XWOOU?
MASK
WD
XWDOUT
TEMPAC
w04
XWDOUY
XPRINY
SREQ
RN2ER
RN2ER

RN2ER

AR
/! i1

YES SUPPRESS ERROR TYPEOYY

;Nﬁ. rgp: "RANBOM ADD TESY 2 FAILEG®

/TYPE ARGL, ARB2, ARG14ARG2, EXPECTED

7O0UTPUT ARGY

/QUTPUT ARG2

/QUTPYT EXPECTED RESUL?

7OUTPYT RESULTAN? IC

/TEST SROQ

At Sngs ac% NALY

/YES, DO _
/Nﬂ.'uqkr WITH ADDRESS IN AC

/ROTATE RANDOM NUMBER RIGHY USING RAR

CLA CLL



4201
4202
4203
4204
4295
4206
4207
4219
4214
4212
4213
4214
4219
4246
4247
42290
4224
4222
4223
4224
4225
4226
4227
4239
42331
4232
4233
4234
4235
4236
4237
4249
4241
4242
4243
4244
4245
4246
4247
4259
4251
4252
4253
4254

4255
4256
4257
4260
4261
4262
4263
4264

PALLD

1044
7440
722p
1041
7040
7040
7010
7910
7910
70489
7048
7040
7040
78480
T840
IV
70489
7040
7018
7048
7048
7049
7049
7049
7040
7040
7048
7040
7010
7848
7880
7009
4464
1043
7640
52%p
1044
3937
1826
3049
4462
4735
4467
5200

7300
1044
7449
7220
1044
70804
70804
7004

V1i4y

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
JNS
TAD
SZA
JMP
TAD
DCA
TAD
DCA
JMS
JMS
JMS
JMP

TML

!
CLA

!
!
!

/ROTATE

CLA
TAD
SZA
CLA
TAD
RAL
RAL
RAL

CLL

CML

L INKR

RANDA

XAVREG
RANDC

Y
L INKR
WD1
TEMPL
wp2
XAMEAS
XRARR
NERROP
RARR

PAGE 1=39
/GET LINK YO BE RQTATED

/GET NUMBER Y0 BF ROTATED

/SAVE AC AND L INK

/ADD COMPLEMENT OF NUMBER 70 AC
/ARE THEY EQUAL

/N0, ERROR

/ARE LINKS THE SANME
/NO, ERROR
/TEST FOR LOOPING
/LOOP ON RARR

RANDOM NUMBER LEFT USING RAL

L INKR

RANDA

/GET LINK TO BE RQTATED

/GET NUMBER Y0 BE ROTATED



4265
4266
42647
4279
4271
4272
4273
4274
4275
4276
4277
4300
430
4302
4303
4304
4305
4306
4397
4310
4318
4312
4313
4334
4313
4316
4317
¢329
4323
4322
4323
4324
4323
4326
4327
4338
4331
4332
4333
4334
4335

4400
4401
4422
4403
4404
4405
4406
4407
4419

PALL®

70084
7004
7034
7004
7004
7004
7804
7084
7084
7004
7004
7804
7004
7904
7884
7084
7004
7004
7004
7004
7924
7804
7884
7008
7808
4464
1043
7443
5325
1044
3937
1026
3948
4462
4734
4467
5255
5733
4400
5843
5g0p

440D
7300
1044
T44p
7229
1041
7006
7806
70806
70806

Viay

XRALR,
XRARR,

PAGE
RILR,

13=SEPe71

RAL
RAL,
RAL
RAL
RA,
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RA|
RAL
RAL
RAL
RAL
NOP
NOP
JMS 1
TAD
sZi
JHP
TAD
DCA
TAD
DCA
JMS 1
JMs 1
JMS 1
JMP
JMP 1
RTLR
RALER
RARER

/ROTATE

CLA CLL
TAD
SZA
CLA CML
TAD
RTL,
RYL
RTL
RT|

XAVREG
RANDC

104

L INKR
wD3
TEMPL,
Wh2
XAMEAS
XRALR
NERROP
RALR
r#31

b

E AC AND LINK o
5333 GQgPL!ntNT OF ORIGINAL NUMBER 10 AC
/ARE THEY THE SAME
/N0, ERROR

/COMPARE ORIGINAL AND ROTANED hINKS
/LINKS NOT THE SAME, ERROR

RANDOM NUMBER LEFY USING RYL

L INKR

RANDA

/GET LINK Y0 BE RQTATED

/GET NUMBER T0 BE RQTATED

N



44134
4412
4443
4414
4415
4416
4417
4429
4424
4422
4423
4424
4423
442¢
4427
4438
4431
4432
4433
4434
4433
4436
4437
4449
4443
4442
4443
4444
44453
4446
4447
4459
4453
4452
4453
4454

4455
4456
4457
4460
4464
4462
4463
4464
4465
4466
4467
4470
4471
4472
4473

PAL10

7006
7886
7026
7006
7886
7006
7886
7886
7906
7986
7906
7006
7006
7906
7086
7986
7086
7986
7986
7886
7906
7906
70088
7989
'y
1043
7449
5250
1044
3937
1026
3949
4462
774
4467
5200

7300
1044
7440
7220
1041
7042
7842
7042
7842
7012
7042
7042
70812
7012
7012

Vidt

RIRR,

13=SEPe7y

RTL
RTL
RTL
RTL
RYL,
RTL
RYL
RTL
RY|
RTL
RTL
/T
RTL

NOP
JHS
TAD
sZA
JHP
TAD
DCA
TAD
beA
JMS
NS
JMS
JMP

0 o =

/ROTATE

CLA
TAD
SEZA
CLA
TAD
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR
RTR

CLL

cML

XAVREG
RANDE

ol
L INKR
WD4
TEMPL
wo2
XAMEAS
XRTLR
NERROP
RTLR

PAGE g4y

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

/N0, ERROR

/COMPARE ORIGXNA% AND ROTATED LINKS
/LINKS NOT THE SAME, ERRROR

RANDOM NUMBER RIGHT USING RTR

L INKR

RANDA

/GET LINK YO BE RQYATED

/GET NUMBER TO BE RQTAED



S

SR P

)/

4474
4475
4476
4477
4500
4501
4502
4583
4504
4585
GSGQ

4510’

4511
4512

4513

4514
4515
4516
6517
4520
4521
520
4523
4524
4528
4526
27
453p
4531

532
4533
4534
4538
4536
4537
454
54y

€542
€543
4544
4545
4546
4547
45590
4553
4552
4553
4554
4555
4556
4557

PAL1O

7042
7842
7842
70842
7942
7042
7842
7842
7!12

Vi4y

RNDHLT,

FLOSW,

413=SEPw71

RYR
RTR
RTR
RTR
RTR
RTR

RTR

RTR
RYR

RTR

RTR
RTR
RTR
RTR
RTR
RTR
NQP
NOP
JMS
TAD
SZA
JMP
TAD
DCA
TAD
DCA
JMS

JMS

JMS
JMP

1s2
Jup
LAS
AND
SNA
JMP
LAS
AND
8ZA
K,
LAS
AND
SZA
JMP
LAS
AND
RAR
RTR
DCA
LAS
AND
SZA

I XAVREG
RANDC

iz

L INKR
W01
TEMPL
wp2
XAMEAS
XRTRR
NERROP
RTRR

CNTRY
ENRN

SRy2
cLa
RNDOK

SR@9
CLA

SR11
cLA
ENRN

Kee7e
chl

FLOSAY

SRP4
ClA

13133 Pu;x)gsoz

/SAVE AC AND LINR

/ADD COMPLEMENT OP ORIBINAL NUMBER T0 AC

/ARE THEY THE SAME
/N0, ERROR

/ARE LINKS THE SAME
/N0, ERROR

/INCREMENT PASS CQUNTER
/NOT END QP PASS

/TEST 8R40
/718 SRigay
/NO, TYPE RANDOM

/TEST SRB9
/18 SR29sy

/YES, WALT AT END OF RANDOM
/TEST SR1ig

/1S SRii=y
/YES, LOOP ON RANDOM TESTS

/SAVE THE SWITCHES
/MASK FIELD RELOCATION SWITCH



4568
4561
4562
4563
4564
4565
4566
4567
4579
4574
4572

)

4631

4633
4634
4635
4636
4637
4649
4641
4642
4643

PAL1O

5772
5762
2209
4446
5735
5340
5767
3429
5926
Se41
4609

4609

4233
4264
7346
4341
43331
4392
4446
5755
4360
43331
7344
4344
1175
7043
1174
7659
5223
76082
5779
1344
1145
3226
0009
5639
0200

sgen
7300
3174
1374
3176
6204
3573
1372
1143
3243
oo

Vied 13=SEPwe71 13134
JMP I XFLDCK
JMP 1 1
RSIMAD

RNDOK, JMS ! XPRINT
0K4ey
JMP RNOHLY

ENRN, JMP 1 1
RNADY

XRTRR; RTRER

XRTLR, RTLER

XFLOCK, FLDOCHK
/
PAGE

PAGE 1w43

/GOT FIELD RELOCATION SWITCH AND GO
/NO, GO TO SIMULATED ADDI®ION YESY

/
/ROUTINE TO SORT AND COMPARE RELOCATION INPORMATION
/

PLOCHK, JUMS Pébrnu
JMS RELOC
CLA CLL CMA RTL
JMS LFER
JMS ASTRK
JMS FLONO
JMS 1 XPRINT
BKMES
JMS FLDHR
JMS ASTRK
CLA CLL CMA RAL
JMS LFER ,
FLOSAY

TAD
FLONUM

clA
TAD
A
'3

SNA
JMP
HLT CLA
JMP 1 XFLDSW
TAD FLDBGO
TAD k@pp2
DCA ,#f
o800
FLOEX, JMP | ' st
RSIMAD
/
/ROUTINE YO DETERMINE NUMBER OF
/

FLDFND, @
CLA
DCA

L

FLBNUM
TAD KSTQP
DCA FLDCNT
COF )
DCA 1 Kg
TAD KCOF
TAD K081
DCA FLDOF

FLODF, @

/PRINT » EXTENDED
/TEXT FOR EXYENDED BANKS OF MEMORY 10 BANK

/YES, FIND NUMBER OF PlELDS PRESEN?
/RELOCATE TO NEXT BANK PRESENY OR
/AC 10 7775

/PRINT SOME CRsLF

/PRINY SOME sneesnis

/PRINT AMOUNT OF MEMORY

BANKS OF MEMORY T0 BANK "

/PRINY NEW FIELD
/PRINT SOME ssseses

/AG TO 7776
/PRINY SOME &R « LF

/COMPARE SWITCHES
/TRY IT AGAIN
/MOQIFIED POR NEW FIELD

/START POINTER
BANKS OF MEM',

/JUST A CQUNTER
/70 FIELD @

/MODIFIED BY TESTY

\

BANK 2



N

PALLD  vi4l 13=SEPe7y 13131 2 1=44
4644 734p CLA CLL CMA
4645 3571 DCA ! K@ /TRY EXTENDED FPIELD
4646 1571 TAD I K@
4647 765@ SNA CLA /SAME IF FIELD PRESENY
4650 5255 JMP 45 /DATA BAD BR FIELD NOT THERE
4651 2174 1S2 FLBNUM /UPDAYE FIELD COUNY
4652 1243 TAD FLDDF /GET LAST PIELD cOF
4653 2176 1S2 FLDCNY /STOP AFYER 9 ‘
4654 %241 JMP FLDDF =2 /TRY NEXT PIELD
4655 73890 CLA CcLL
4656 $201 €OF 2 /BACK T0 FIELD 2
4657 1573 TAD | K@
4660 7659 SNA CLA /DID PIELD B CHANGE
4661 5631 JMP 1 PLDFND /FIELD @ O'K', EXiY
4662 7602 HLTY CLA . /F1ELD ERROR
4663 %274 JMP FLOFND | +3 /TRY AGAIN

/ , ,
/ROUTINE TO MOVE PRQOGRAM Y0 NEXT FIELD OR FIELD 8
/

4664 0pOP RELOC, o

4065 7308 CLA CLL
4666 3376 DCA FLOCNT _

4667 6224 RIF - /GET CURRENT FIELD

4679 1143 TAD K812 /UPDAYE YO NEX? FlELD

6673 0375 AND x@8(7p /MASK 6u8 ,

4672 3312 OCA FLDOFRM /NEN PIELD POINTER

4673 7301 CLA CLL IAC

4674 1174 TAD FLONUN

4575 7904 RAL

4076 7806 RTL /MOVE 10 6a8

4677 7943 clA

4700 1342 TAD FLOFRM

4783 7628 SNL CLd /GOMPARE T0 FIELAS PRESENY
4702 1342 TAD FLOFRM /YES, GooD FIELD

4783 1372 TAD RCOF /80 BAEK Yo riRLE B
4704 3344 DCA FLDGO /SET POINTER FOR NEW FIELD
4705 6224 RIF /WHERE 1S PROGRAM

4786 1372 TAD KCOF

4707 3342 DCA PLOFRM /SET POINTER FOR FIELD JUST TESTED
4719 1342 TAD FLBOFRM

4711 3347 DCA FLDRMY /SAME MOVE

4712 Q089 FLDFRM, 0089 /MODIFIED YO CURRENT FIELD
4743 1576 TAD 1 PLOCNT /GET DATA WORD

4714 0900 FLDGO, @899

4715 3576 DCA ! FLDCNT /STORE DATA

4716 1576 TAD 1 FLDCNT

4717 000Q FLORML, 2008

4720 7p43 Cla

4721 1576 TAD ! PLDCNTY /THIS THE 600D ONE

4722 7699 SNA CLA /D1D DATA EHANGE

4723 5326 JMP ,+3 /DATA 0,K,

4724 7602 HLT CLA /RELOCATION ERROR

4725 8312 JMP FLDFRM /TRY SAME WORD AGAIN

4726 2176 1SZ FLBCNT /UPDAYE TQ NEXT ADDRESS

4727 5342 JMP FLOFRM /TRANSFER NEXT WORD



4730

4731
4732
4733
4734
4735
4736
4737
474p

4743
4742
4743
4744
4745
4746
4747
4759
4753

4752
4753
4754
4755
4756
4757

4760
4763
4762
4763
4764
4765
4766
4767

4778
4773
4772
4773
4774
4775
4776

50082
5801
5v02
5093
5004
5u05
5006
5407

PAL1O
5664

LLLTL)
1371
3176
1376
4447
2176
5334
5734

2000
3176
1374
4447
1373
4447
2176
5343
5743

LT
1174
23172
1077
4447
5752

egop
1314
2173
7040
7842
1877
4447
3760

4589
7774
6203
p212
B245
2170
8252

5900

L)
7604
2104
7640
5210
4446
5625
4264

vVi4y

ASTRK,

/
LFCR,

FLONO,

/
FLDHR,

/
XFLDSW,
KSTOP,
KGDF,
KigF o
KCR,
KPi7@,
K282,
/

PAGE

/
RARER,

13=SEPe?Y
JMP 1 RELOC

2

TAD KSTOP
DCA FLDCNT
TAD K252
JMS I XTYPE
1S2 FLDCNY
JMP =3

JMP 1 ASTRK

2

DCA FLDCNY

TAD KCR

JMS | XTYPE
TAD KLF

JMS | XTYPE
182 FL,DCNT

JMP =8

JMP 1 LFCR

2
YAD FLBNUM
AND K@ep?
TAD K268
JMS 1 XTYPE
JMP 1 PLDNO

]
TAD FLDGO
AND K2270
RAR

RTR

TAD K262
JMS 1 XTYPE
JMP 1 FLDHR

FLDSW
7774
6201
p212
g215
8170
252

LAS
AND SR2y
SZA CLA

JMP 24
JMS 1 XPRINT
EMi2#1

NS ROPRT

PAGE 1e45
/CORE LOADED EXIT



e S I T T T

B2
5863

3864
30683
5066
Sge7
Sg79
3871

evoe
4446
5347
7349
2o44
340

Vidy

RALER,

RTRER,

RILER,

ROHLT,

ROBACK,

ROPRY,

DCA

13=SEPe7y

CLA CLL

TAD RARER
JMP ROMLT
e

LAS

AND SRP1
SZA CLA

JNP y ol
JHN8 1 XPRINT
I”l 3’1

JMS ROPRY
CLA CLL

TAD RALER
JMP ROWLT
e

LAS

AND SRe1
SZA CLA

JHP o4
JMS } XPRINT
EMld4ey

NS ROPRY
CLA CLL

TAD RTRER
JMP ROWLY
2 .
LAS

AND SR}
SI: CLa o
oM o
M8 1 XPRINT
EM{5n

NS ROPRY
CLA CLL

TAD RTLER
BCA ROBACK
LAS

AND SREp
324 tLA

N 143
TAD ROBACK
T

MP 1 ‘ROBACK
@

g

JMS 1! XPRINTY
DHSwq

CLA CLL CMA
AND LINKR

wb2

N’



5872
5873
5874
5875
5076
5077

i m
L3 ¥

5101
51082
5183
5104
5105
5106
5187
3149
5111

5209
5284
5202
5203
5204
5205
5206
5207
5219
5211
9242
5243
5214
9218
5216
5247
5229
5224
5222
5223
5224
5225
5226
5227
5239
5231
5232
5233
5234
5235
5236
5237
5249
5244

PALLD

7040
0041
3237
4469
4461
7842
2826
3240
4460
7949
2025
3937
4461
4446
5742
5664

5208
3736
4049
4004
2207
6349
404g
404p
4p4g
494
2322
8762
4949
4g4p
44
404
4923
1145
2544
8124
8584
4g4p
4040
4949
4901
2207
6153
122
8762
494
4049
4901
2207
6253
fag22

Vi4y

PAGE
OWY,

13=SEPs7y

CMA

AND RANDA
DCA WOy
JMS 1 XLNKOY
JMS 1 XWDOUT
CMA

AND TEMPL
DCA WD2
JMS 1 XLNKOY
CMA

AND TEMPAC
DCA WDy
JMS 1 XWDOUT
JMS 1 XPRIN?
CRLFny,

JMP 1 ROPRY
/

TEXT  /we

13131

ARGY

PAGE ge4q7

ARG2

SIMULATED

ARGL+ARG2

ARG24ARGL e/



5242
5243
5244
5245
5246
5247
5250
5251
5252
5253
5254
3255
5256
5297
85260
5263
5262
5263
5264
852653
3266
5267
s34
5274
9272
5273
5274
8278
8276
5277
5300
83831
5382
3383
3304
5308
3396
5387
3349
3311
3342
8313
5314
8315
5316
5317
5320
5321
5322
5323
5324
5325
5326
5327
5339

PAL1O

2764
3736
ngng
3736
440
4g4p
4017
2211
2741
1601
1449
40490
404p
4023
1145
2544
2124
B504
4042
4049
4049
4901
£324
239y
1437
3609
3736
2324
1624
C14p
4940
4049
AB4p
apze
216
8483
4049
4949
ag4p
4g4p
2283
2325
1424
3736
4l
3736
2203
1604
YY)
4040
4040
4040
apo2
2017
234p

Vi4y

DH2,

DH3,

DH4,

13=SEPa7y

TEXT /ee

TEXY /% ¢RANDA
TEXT /e*RANDA

13131

ORIGINAL

k ees

RANDC

BPOS

SIMYLATED

RESULTee/

BNES

ACTUAL e/

RESULTer/

N’



5334
5332
5333
5334
5335
5336
5337
5340
3344
5342
5343
5344
5345
5346
5347
5359
5354
5352
5383
5354
5355
5356
3357
5360
5363
5362
3363
5364
5365
5366
5367
5379
5373
5372
5373
5374
5375
5376
8377
5490
5493
5402
5403
5404
5405
85406
5407
5410
5411
5412
5413
5414
5415
5416
5417

PALLD

4g4p
4p4g
4p4g
4p4p
9216
507
4940
440
4g4p
4040
422
2523
2514
2437
5600
3736
1722
1107
1146
2314
4g4p
4p4p
4049
2103
2428
o144
3736
900
3736
LY
404g
9322
2764
4042
4040
44
4040
40y
2207
6240
4g4p
4p4g
4240
2530
2085
7324
504
4p4p
4g4g
440
2103
2425
73114
3736
TT)

vidy

DHS5,

OH6,

13=SEPe7y
TEXT /e¢0RIGINAL
TEXT  /se  ARGY

13131

PAGE 1=49

ACTUAL e/

ARG2

EXPECTED

ACTUALeo/



5420
5421
5422
5423
5424
5425
5426
5427
5430
5431
5432
5433
5434
5435
5436
5437
3449
3443
5442
5443
5444
5445
5446
5447
5459
5451
5452
3453
5454
5455
5456
5457
5469
5463
5462
54638
5464
5465
5466
5467
8478
5471
5472
$473
5474
5475
5476
5477
5500
5501,
55092
5503
5504
5505
5506

PALLD

3736
AQ4p
4048
4923
1115
2544
2124
2504
4004
24024
4024
A523
2440
B6d1
1144
2504
goep
3736
4040
4040
4923
1145
2314
2424
2504
4022
2114
Ap24
2523
2449
2604
1144
B384
2ors
3736
4049
4R4p
4923
1115
2344
8124
noR4
4922
B122
4924
p523
2449
n6py
1114
B504
npep
3736
4040
4040
4923

vi4l

EMY,

EM2,

EM3,

EM4,

13«SEPs74

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

13138, ) 150
SIMULATED ADD TEST FAILED/

SIMULATED RAL TESY FAILED/

SIMULATED RAR TEST FAILES/

SIMULATED RTL TEST FAILED/



5507
5519
5511
5512
5513
5514
5515
5516
5517
5520
5521
5522
5523
5524
5525
5526
5527
5539
5531
5532
5533
5534
5535
5536
5537
5549
3543,
5542
5543
5544
5545
5546
5547
5559
5551
5552
9533
5554
5355
5554
5557
5569
5561
5562
5563
5564
5565
5566
5567
5570
5571
5572
5573
5574
5575

PALL®

1115
2544
0124
2504
4022
2414
4024
8523
2449
260814
1144
9504
2089
3736
494
4pap
4023
1145
2544
2324
0584
4922
2422
4an4
8523
2449
Be8y
1114
8504
goap
3736
4849
4049
4923
1145
2514
0424
B504
4082
2327
4024
9523
2449
Pooy
1144
2504
T1T]
3736
“04p
4040
4222
B116
n447
154
2104

V14l

EMS,

EMS,

EM{R,

13=SEPR7}

TEXT /ne
TEXT /et
TEXT /ne

13131 PAGE ge51

SIMULATED RTR TEST FAILED/

SIMULATED BSW TEST FiJLED/

RANDOM ADD TESY 1 PAILED7



PALLD

3736
Ag4p
4p40
4923
1115
2514
2124
P504
401
2404
4024
%23
2440
2601
1114
2504
2ooe
3736
4g4p
4g4p
4923
1115
2514
2424
8504
4922
B144
4924
2523
244¢
2603
1144
b4
egen
3736
4p4g
4040
4923
1115
2544
2424
RS04
4R22
8122
024
p523
2449
R601
1114
8504
LT
3736
404p
ag4p
4923

vVi4y

EMY,

EM2,

EM3,

EM4,

13«SEPe7Y

TEXY /=
TEXT /o0
TEXT L
TEXT /ue

13138 ) 1250
SIMULATED ADD TEST FAILED/

SIMULATED RAL TESY FAILED/

SIMULATED RAR TEST FAILES/

SIMULATED RTL TEST FAILED/

N



5507
5510
5511
5512
5513
5514
5515
5516
5547
5520
5521
5522
5523
5524
5525
5526
5527
5539
5531
5532
5533
5534
5535
5536
5537
5540
3543
5542
5543
5544
5545
5546
5547
5559
5531
5552
5553
5554
5359
5554
5557
5560
5561
5562
55643
5564
5565
5566
5567
5578
5571
5572
5573
5574
5575

PALLE

1115
2514
0124
2504
4022
2414
49024
2523
2449
TT
1144
8504
2089
3736
4949
4049
4223
1145
2544
0324
2584
4922
2422
4924
8523
2449
TY 1
1114
8504
11T
3736
4049
4049
4923
1113
2544
0424
2504
49002
2327
4924
9523
2449
ooy
1144
2504
2090
3736
4940
494
4022
2116
A447
1549
2104

Vil

EMS,

EMS,

EM4D,

13=SEP=7}

TEXY /ne
TEXT /8
TEXT /ne

13131 PAGE ge51

SIMULATED RTR TEST FAILED/

SIMULATED BSW TEST FAILEBZ

RANDOM ADD TEST 1 PAlLEDy



PALLO

2442
2405
2324
4961
4206
P111
1405
p40Q
3736
4949
4p4p
4922
2146
24g7
1540
2104
Pa4p
2405
2324
4962
4po6
2144
1488
(X1 ]
3738
4949
4049
4822
gL16
2417
1549
a283
22

2403
2324
4986
o111
1405
s4op
573

Q4

#Le6
2417
1549
220,
1449
2405
2324
4086
8111
1405
f400
3736

Vi4y

EMLy,

EML2,

EM13,

13=SEPR7y

TEXTY /e
TEXY /ut
TEXT /w0
TEXTY /e

13131, ) 1e52

RANDOM ADD TESTY 2 FAILED?

RANDOM RAR TESY FAILED?

RANDOM RAL TESY FPAlLED/

RANDOM RTL TESY FAILED/



5665
5666
5667
5670
5671
5672
5673
5674
5475
5676
5677
5708
5783
5782
5793
5784
5703
5796
5797
5749
5713
5712
8743
5714
3715
5716
5747
9729
5723
$722
8723
9724
5729
5726
5727
5739
57331
5732
5733
5734
5735
5736
5737
3749
5744
5742
5743
5744
5745
5746
5747
5750
5751
5752
5753

PALLS

494D
404p
4922
8116
#4117
1549
2224
144p
2485
2324
4986
8111
1485
p4op
3736
“wep
40ep
922
o1ls
0447
1549
2224
2249
2488
2324
4986
0141
1405
9400
3738
2314y
1584
2409
3736
2341
1522
1724
0000
3736
2603
2409
3736
2204
1604
1745
T
3736
2goep
3736
4004
0124
2140
p522
2217
2237

V1i4y

EMLS,

0Ky,

0K2,

0K3,

0K4,

CRLF,
DATE,

13=SEPe71 13133 PAGE =83

TEXT

TEXT

TEXT

TEXY

TEXT

TEXT
TEXT

Jee RANDOM RTR TESY FAILED?

/%*S1MAD/

/**SIMROT/

/e*FCY/

/**RANDOM/

/ee/
/€ DATA ERRORet/



5754

5755
5756
5757
5762
5764
5762
5763
5764
5785
5768
5767
577¢
5774
8772
5773
5774
5775
5776
8777

7988
7883

7683

PAL12
3600

7777
4305
3024
a516
2405
244p
2201
1643
2349
1786
4915
2545
1722
3340
2447
4002
2116
1340
2900

7680
7388
1155
3377
5377

Vidy

BKMES,

s7608

13eSEPR71 131314 ,} 1254

7777 /TEXT FOR EXTENDED BANKS OF MEMORY 70

49085
3024
7516
2485
p44g
p2ey
1643
2349
1786
4945
2545
1722
3148
2447
4002
116
1342
epoe
/

/

/RESTORE BINARY LOADER AND STARY LOADER
/

CLA CLL

TAD BIN

DCA T8TA2
JHP TSTA2
H

HANK

N



2ope
Ploe

L Y T

veoio

p3oe

géng
#8500

gspe
p7o0

1200
1120

1200
1388

1422
1500

1600
1708

2809
2100

2200
2390

2400
25p0

26p0
2700
32op
3102

32p@
3320

3400
3500

3600
3780

Lt1114008
1

t1111113
111111y

11111111
fra1111
1313111111
1114111

13118111
11111111

11111113
bazoo0eQ

1111111
2200000

13111111
ri11411

21111111
11111113

21111114
11111111

1111113
13111111
LESSREEE
rp222000

fl11111y
rgagecoo

PALLO

11190002
11411111

11111111
11114111

11111141
1111141

11811131
11411111

11114111
11411141

11111143y
1141114y

114811111
2000080

11411191
AL T

11411141
11111111

11411111
11%111 b

11424341
111111%1

1141414
11814141
11411111
20880000

11111111
22020000

11411111
11411131

1111111
11111141

Vidy

11114111
11111111

11114414
11114113

11i14114
1111111
1111111
1111311

11111111
11113111
11313111
11118111

1131311
LT

1111311y
B2o0c0en

(1111111
11111114

111111y
11113149

11114111
11111118

111111
CLLE LT
11111114
2dp00Q00

11111111
2egéooop

11117111
11111111

11111111
11111111

13SEPR7y

111111114
11811111

11111141
11111111

11811114
113111141

11111111
11111141

11311111
11f11111

11411111
11811141

11011141
poogedee

11111144
gopeceon

11111111
11110208

11911141
(LR

130111414
10000809

11111114
peo2odoe
11811111
pRegedse

11411111
popoRone

11711114
11111114

11411111
13011111

13134

11111111
11111114

11118118
11111111

1111114
1111411

11144111
11114111

111311
11111113

11111118
{1114000

11114141
peceenes

11114143
LS FLE)

1114111
po2R030Y

{11411
APOR2P28
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