
IDENTIFICATION 
"Fest ereewresoen 

PRODUCT CODE; MAINDECe8Es0gCCep 

PRODUCT NAME} BE ADDER TESTS 
DATE CREATED: SEPT, ts 3973 

MAINTAINER} OTAGNOSTIC GROUP 

AUTHOR} M, DAVIS e» Jo VROBEL, 

COPING a Paar 0187,





4,1 

ABSTRACT 

THES PROGRAM TESTS THE ADDER CIRCUITS OF THE POP=8E, THE 
PROGRAM IS COMPOSED OF FIVE PARTS, 

A SIMULATOR FOR THE TAD INSTRUCTION WHICH TESTS ALL COMBINATIONS 
OF TWO ARGUMENT? ADDITIONS, 

A SIMULATOR FOR ROTATE INSTRUCTIONS THAT TESTS ROTATION OF ALi 
POSSIBLE ARGUMENTS WITH RAL, RAR, RTL, RTR ANG BSW, 

A CARRY GENERATION TES? 

A SERIES OF RANDOM NUMBER TESTS 
A FIELD RELOCATION ADDER TEST 

REQUIREMENTS 

EQUIPMENT 

POR*8E EQUIPPEG WITH AT LEAST 4K OF MEMORY AND A TELETYPE 

STORAGE 

THE PROGRAM 18 STORED IN LOCATIONS Q820=690@ AND UTILIZES 
LOCATIONS 777507777 AS A TEST AREA, 

PRELIMINARY PROGRAMS 

MAINDEG*BEeDBAA, QOBA 

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

LOADING PROCEDURE 

THE STANDARD PROCEDURE FOR LOADING BINARY TAPES 1S TO BE YSED’, 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SR@Gsi SUPPRESS HALT ON ERROR 
SR@L2i SYPPRESS ERROR TYPEQUY 
SR@2Z2e1 |.00P ON ERROR 
SROS#1 FAST TEST 
SR@4e@ LOOP IN CURRENT MEMORY BANK 
SRB4eai RELOCATE YO NEXT EXISTING BANK 
SRO6e96 AMOUNT OF EXTENDED BANKS OF MEMORY 
SRO98, HALT A? END OF TEST 
SRiG@21 SUPPRESS ENO OF TEST TYPEOUT 
SRiiz1 LOOP ON PRESENT TEST 

STARTING ADDRESSES 

NORMAL STARTING ADDRESS#@202 
RESTORE LQADERS=7600 

N
S



4,3 OPERATOR ACTION 

4,3,1 SEY SRes200 

4,3,2 PRESS ADDR LOAD SWITCH 

4,3,3 SET SRegogo 

4,3,4 SET SWITCH REGISTER TO DESIRED FUNCTIONS SEE 4,1 
4,3,5 PRESS CLEAR AND CONT SWITCHES 

5, OPERATING PROCEDURE 

3,f FAST TEST 

THE ADDITION SIMULATOR NORMALLY STARTS WITH ARGS 
AND ARG2 0208, 10 SPEED VP THE TEST, THE VALVE OF ARG2 MAY BE SET AT SOME OTHER VALUE INITIALLY, TO O00 THIS, 
DEPOSIT THE DESIRED VALUE IN LOCATION 478, AND PROCEED 
AS IN 4,, BUT WITH SRag4ag INSTEAD OF O002 IN 4,3,8 

512 TQ RESTORE ANQ START BINARY LOADER, STOP PROGRAM, LOAD ADDRESS 7609 AND STARY COMPUTER, 

313 RELOCATION ADDER TEST 

IF SR@481 THE AQDER TEST WILL RELOCATE TO THE NEXT 
SEQUENTIAL EXISTING MEMORY BANK AT THE COMPLETION OF EVERY PASS, THE EXACT AMOUNT OF EXISTING EXTENDED 
MEMORY BANKS MUST BE IN SR@6n@8 TQ RUN THIS PORTION 
OF THE ADDER TEST, PRIOR TO EACH RELOCATION THE 
PROGRAM WILL COMPARE THE BANKS FOUND UNDER TEST To THE BANK AMOUNT IN SR@G=288 AND START RELOCATION, 
THE FOLLOWING MESSAGE WILL BE TYPED ON TELETYPE, 

Senesensee X EXTENDED BANKS OF MEMORY TO BANK X s#eedene 

54 OPTIONS 

SEE 4,4 

6, ERRORS 

6,7 ERROR MESSAGES 

6,4,4 SIMULATED ADDITION TeESt 

IF A FAILYRE OGCURS DURING THE SIMULATED ADDITION TEST, THE PROGRAM WILL TYPE THE FOLLOWING MESSAGE AND THEN WALT} 
SIMULATED ADD PEST FAILED 

ARG ARG2 SIMULATED ARGL#ARG2 ARG2+ARCL XXXXXXXXXXKXK AXKKXXXKAKKK NK XXKXXXKKKKXKX X KKKKKKKKXXKK KM NMKXXAKKK KKK 
ARGZ AND ARG2 ARE THE TWO NUMBERS THAT WERE ADDED, 
SIMULATED 1S THE ANSWER PRODUCED BY THE ADDITION SIMULATOR 

K AND AC} 
4L+ARG2 IS THE RESUL? OF ADDING ARG2 TO ARG
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6,141.2 

6,7,3 

6,1,4 

6,4,5 

) CARGL TS IN AG INET TALLY) 
ARG2+ARGS IS TWE RESULT OF ADDING ARG1 TO ARG2 
CARG2 TS IN AC INITIALLY), 

NOTE? EITHER THE SIMULATION OR THE ACTUAL ADDITIONS MAY 
HAVE FAILED, 

SIMULATED ROTATE TEST 

IF A FAILURE QCCURS DURING THE SIMULATED ROVATE TEST, THE PROGRAM WILL TYPE THE FOLLOWING MESSAGE AND THEN WALT] 
SIMULATED AAA PEST FAILED 
ORIGINAL, SIMULATED ACTUAL XXXXXXXXXAKXK XX XAXXAKAKAKKKK HO AXKNK KKK KNX 
ORIGINAL [S THE LINK AND ACCUMULATOR Te BE ROTATED SIMULATED 1S THE SIMULATED RESULT OF ROTATION ACTUAL IS THE REAL RESULT OF ROTATION 
AAA IS THE INSTRUCTION BEING TESTED, IE, RAL» RAR, RTL, RTR, BSW 
FALSE CARRY TEST 

IF A FAILURE OCCURS DURING THE FALSE CARRY YEST, THE PROGRAM WILL TYPE THE POLLOWING MESSAGE AND THEN HALT? 

DATA ERROR 
AAAA X XXXXXXXXXXXX 

AAAA JS THE STARTING ADORESS OF THE TEST TWAT FAILED X  AXXXXXAXXXXX ARE THE CONTENTS OF THE LINK ANO AC 
NOTE} EACH FALSE CARRY TEST EXPECTS LINKS4 AND ACag AS A RESULT, 

RANDOM ADO TES? 4 

IF A FAILURE QCCURS DURING RANDOM apD TEST 44 THE PROGRAM WILL TYPE THE FOLLOWING MESSAGE AND THEN MALTE 

RANDOM ADD TEST 4 PAILeD 
RANOA RANDC RESULT 

XXXXXXXAXXAKXK XXXXAKXKXKXKK NK ANKXKXKKXKKKKK 

RANDA !S A RANDOM NUMBER 
RANOC IS THE COMPLEMENT OF RANDA 

RESULT IS THE RESULT OF CONSECUTIVE ADDITIONS OF RANDA AND RANDE 

NOTE? THE EXPECTED RESULT IS LINKe1, AC 4 

RANDOM ADD TEST 92 

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

RANDOM ADD TEST 2 FAILED 
ARGI ARG2 EXPECTED ARG1#ARG2 XXXXXXXXXXXX XXAXAKXXXXAK MK AXXXXXXAXKAKAK KX NAKKKK KKK AK



—6640,6 

612 

«6,2 

6,8 

6,3,4 

613,2 

71 

RANDOM ROTATE TESTS 

IF A FAILURE OCCURS DURING ONE OF THE RANDOM ROTATE TESTS, THE PROGRAM WILL YYPE THE POLLOWING MESSAGE AND THEN HALT} 
RANDOM AAA TES¥ FAILED 

ORIGINAL ACTUAL KX AAA KANN OK KKK KK KKK 

AAASRAR, RAL, RTR OR REIL 

ERROR WALTS 

THE FOLLOWING TABLE LISTS ERROR HALT LOCATIONS ANO THE TES? THAT THEY APPLY YQ 7 

WOCATION TEST 
582 SIMAD | | 1866 SIMROT (WITH LOCATION OF SPECIFIC TEST IN AC) 3835 POT (WITH LOCATION OF SPECIFIC TEST IN ac) 5540 RNADY 
4044 RNAD2 
5064 RANDOM ROTATE {WITH LOCATION OF SPECIFIC 

TEST IN AC) 

ERROR RECOVERY 
DEPRESS CONT Ta RESUME TEST 
LOOPING ON ERROR 
SWITCH REGISTER CONTROL 
SET SROG#, TO SUPPRESS ERROR HALT SET SR@isi TO SUPPRESS ERROR TYPEQUT SET SRO2"2 TO Loor 
DEPRESS CONT 

PROGRAM MODIFICATION 

THERE ARE NOPS IN EACH TEST PROVIDED To ALLOW THE OPERATOR TO SET UP LOOPS TIGHTER THAN THOSE AVAILABLE IN 6,3,4, 
RESTRICTIONS 

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



8, 

9,2 

TIME DEPENDENT ON AMOUNT OF MEMORY, FOR EACH BANK 
APPROXIMATELY 35 MINUTES, IF SR@3e1, AND KXXXXS7777(SEE 544) 
ONE PASS TAKES APPROXIMATELY 46 SECONDS, 

AS EACH TEST OR GROUP OF TESTS JS COMPLETED, THE NAME OF THAT 
TEST WILL BE TYPED, TWE SEQUENCE IS: 

SIMAD 
SIMHOT 
FCT 
RANDOM 

PROGRAM DESCRIPTION 

S]MULATED ADOIVION TEST 

THE SIMULATED ADDITION TESTS SYMULATES THE ADDITION OF TWO 
ARGUMENTS, ARG{ AND ARG2, ACTUAL ADDITIONS ARE PERFORMED, ANDO 
THEN THE ACTUAL RESULTS ARE COMPARED To THE SIMULATED 
ANSWER, 

THE SIMULATOR OPERATES IN THE FOLLOWING MANNER] THE ARGUMENTS ARE "ANDED" TOGETHER, AND ANY BITS JN THE 
RESULT THAT ARE 4/9 WILL BE CARRY BITS, THE ARGUMENTS ARE MOR(O" TOGETHER ANDO THE RESULT IS STORED, THE PREVIOUSLY GENERATED CARRIES ARE ROTATED ONCE TO THE LEFY AND THEN "ANDED" WITH THE "OR" OF THE TWO ARGUMENTS, ANY BITS THAT ARE 4/8 ARE ALSO CARRIES AND THESE ARE COMBINED WITH THE PREV{oUs CARRIES, THE PROCEDURE CONTINUES UNTIL NO NEW CARRIES ARE - GENERATED, THE FINAL CARRY RESULT IS EXCLUSIVE "OR?" WITH THE MOR" OF THE ARGUMENTS ?0 GET THE SIMULATED SUM, 
SIMULATED ROTATE TESTS 

EACH OF THE ROTATE INSTRUCTIONS, RAR, RALs RTR» RTL ANO BSW 
1S SIMULATED FOR ALL POSSIBLE COMBINATYONS OF AC AND LINK, 
AND THE RESULTS ARE COMPARED TO THE RESULTS OF THE ACTUAL 

FALSE CARRY TEST 

VARIOUS COMBINATIONS DP INSTRUCTIONS AND OATA ARE USED TO 
DETECT EITHER FALSE CARRIES, OR MISSINGCARRIES,



9,5 

916 

18; 

RANDOM 40D Yesr 4 

RANDOM NUMBER AND ITS COMPLEMENY ARE ADDED SUCCESSIVELY AND THE EXPECTED RESULT IS ALWAYS LINK#i, ACeQ, 
RANDOM AgD TEST 2 

A RANDOM NUMBER, AND Its MODIFIED COMPLIMENT ARE ADDED To PROOUCE 1 KNOW BIT IN THE AC, WITH THE LINKad, RANDOM ROTATE test 
A RANDOM NUMBER 1S SUCCESSIVELY ROTATED AND THE EXPECTED RESULT IS Twe ORIGINAL NUMBER, 
RELOCATION ADDER TES? 

ALL TESTS LISTED ABOVE ARE RELOCATFO fo EXTENDED BANKS ANO RUN, 
: 

WSSTING |



7775 
7776 
7777 

6283 
G82 
8283 
0204 

PALL® 

7584 
7424 
7982 
69287 

8185 
0194 
9185 
0186 
01087 
iia 
O4f4 
8142 
@ids 
i484 
0145 
G146 

0923. 
0024 
82534 
8933 
9925 
9926 
8237 
9937 

—« BR4E 
0935 
9967 

7775 
2uae 
TT 

2008 
3OG1 
OPB2 
2983 
9209 

Vi4i LSeSEP e734 15134 ; } 1 

/ 
/ADDER TEST 
/FOR POPs8/E 
/COPYRIGHT 1978 DIGITAL EQUIPMENT CORP, MAYNARBD MASS, 
y 82 87552 

/ INSTRUCTION DEFINITIONS 

NOAS75 84. 
MQL&7421 
BSWe79G2 
CAF 26987 

/ 
/SWITCH REGISTER MASK BITS 
/ 

SROGek 4002 
SROLeK 2000 
SRO2eKi{ gee 
SRO3SsKkKg40g 
SRO4eK6208 
SROSeKOL0 
SRO6aKOD40 
‘SRO78KSH20 
SROBsKB810 
SROSeK RBS 
SR1Oak8g02 
SR142KOO04 

/ 
/EOCATION FQUIVALENCIES 

RACHARGS 
RLNKsARG?2 

RRACaSUMS 
RRLNKSSUM2 
TEMPACSSIMAC 
TEMPL SS IMLNK 
TEMP{ewd4 
WLEWOd . 
W2aWDe 
RAFLGSAHFLG 

NERROP®XLOOP 

“7778 

reraee 
TSTAQ,; 

YSTAQ, 

“8809 
TSTAS, @ 
TSTA4, J 
YSTAS, 2 

3 
g 

a
a
a
 

TSTAG, 
TSTA?7, 

sac TQ BE ROTATED 
/LINK TO BE Rofaten 
/AG APTER REAL ROTATE 

INK AFTER REAL ROTATE 
/TEnPORART AC STORAGE 
/TEMPORARY LINK STORAGE 
/TEMPORARY BATA STORAGE 

, " ' 

/ROTATE TEST ERROR HEADER FLAG



8619 
SOLL 
Gb12 

8820 
O921 
8022 

89235 
os24 
8825 
9826 
6827 
pase 
8833 
8832 
GSS 
9834 

OT 

8936 
8837 
9046 

6844 
BB42 
9243 
B244 
9845 

PALAG 

8910 

®989 
2280 
8889 

8920 
ee, 
8822 
7777 

e908 
TTT 
egeg 
ageg 
egeg 
TTT) 
ogeg 
TIT 
ogea 
eaeg 

8937 
8989 
8880 
2909 
S002 

1682 
1652 
1133 

LINKRC, 

XPRINT, 
XTYPE, 
XRHO, 
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/INDEX REGISTERS 
/ 
‘ 
) 
8 

AQDA2 
7777 
/ 
/SIMULATION VARIABLES 

MESSAGE OUTPUT VARIABLES: 

RANDOM VARIABLES 

Q
e
a
g
Q
a
r
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a
a
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/ 

/INDIRECT POINTERS 
/ 

PRINT 7GHARACTER STRING TYPE TYPE /CHARACTER TYPE | RHD /TYPE ROTATE ERROR HEADER



8054 
Be52 
8953 
2054 
Be55 
3056 
8057 
8068 
BO64 
8062 
0863 
e264 
9265 
8066 
9067 
8070 
6273 
#072 
0273 
o074 
8875 

9876 
e277 
6100 
0204 
8492 
6183 
84184 
91085 
0186 
9107 
0118 
8111 
8112 
811s 
@114 
8115 
0116 
6117 
#128 
6121 

B122 
8128 
8124 
8125 
8126 

PALIS 

1289 
A756 
1157 
1149 
1657 
1822 
1034 
0504 
0523 
3989 
3739 
3947 
5837 
3027 
5946 
7775 
7776 
7797 
3842 
0446 
0552 

8240 
8268 
0263 
6068 

i182 
4988 
2999 
19t9 
R409 
8288 
0109 
804g 
A298 
0019 
BAG4 
8892 
8984 
S889 
4200 
6801 

2084 
2243 
2076 
2200 
2232 

Viel 

XSROT, 
XRALTA, 
XRTLTA, 
XRTRTA, 
XBSWTA, 
XCOMRO, 
XNXTRO, 
XLNKOU, 
XWDOUT, 
XAMEAS, 

XAME A, 
XAVREG, 
XDATER, 
XHALT2, 
X,, OOP, 
XSTAG, 
XSTAL, 
XSTA2Q, 
XRAND, 
X,00P2, 
XL,O00P1, 

K24g, 
K24g, 

Ke64, 
K6096, 

XRARTA, 
K4008, 
K2oa¢@, 
Ki988, 
K8490, 
K9289, 
KO198, 
KOO4g, 

K928, 
K991¢8, 
K@OBA, 
KBOG2, 
KOO04, 

SEQi, 
SEQ2, 
SEQS, 
SEQ4, 
SEQ5, 

tSeSEPa71 

SROFAL, 
RAL TABel 

RTL TABel 
RTRTABal 

BSWTABet 
COMROT 
NXTROT 
LNKOUT 
WOOUT 
SAMEAS 
SAMEA 
SAVREG 
DATER 
HALT2 
LOOP 
TSTAG 
TSTAY 
TSTA2 
RANDOM 
HLT Aad 
LOOP, 

/COMMON ROTATE SIMULATOR 
/RAlL MASK TABLE 
“RTL MASK TABLE 
/RTR MASK TABLE 
/BYTE SWAP MASK TABLE ; 
“ROTATE COMPARISON FOR SIMULATION 
“ROTATE SETUP FOR SIMULATION 
/TYPE LINK 
/TYPE OATA WORD 
/COMPARE DATA 

/SAVE AC AND LINK . 
/QATA ERROR HANOLER FOR FCT 
/DATA ERROR HALT FOR FeT 
/,OOP ON TEST 

“RANDOM NUMBER GENERATOR 

/ 
WIDELY USED CONSTANTS 
/ 
248 
268 
264 
6080 

42902 
2980 
1988 
486 
206 
189 
40 
20 
18 

/TEST POINTERS FOR FCT 
/ 
FCT! 
FCT2 
FCTS 
FCT4 
FCTS



Vi44 

SEQ6, 
SEQ7, 
SEQ8, 
SEQ9, 

SEQi8, 

SEQ14, 
SEQ12, 

INS}, 
INSS, 
INS4, 

INS6, 
{NS7, 
INS6, 
INSS, 

INS16, 
INSid, 
INS42, 
INSA3, 
INSL4, 
INS15, 
SEQ, 
BIN, 

START, 

KXXXX, 
Ky 
KZOO7, 
K@O70, 
FLONUM, 
FLOSAV, 
FLOCNT, 
“177 

GOTEST, 

43aSEPe74 

PCTS 
FCT? 
FCT 
FCT9 
FCTL 
FOTLd 
FCTi2 
/ . 

/ 

43154 

/SETUP INSTRUCTIONS FOR 
/ 
13576 
7004 
5404 
5402 
7870 
2376 
2008 
2448 
4980 
4776 
4442 
5463 
5404 
4377 
rots 
5381 

PAGE 483 

Fer 

/2TAD 
/8Tac 

/=JMP 
/aJMP I 
/SCMA 
/atSz 
/# {SE 
/34S2 
/# JMS 
/# JMS 
/a JMS 
/aJjMP Ly 
/adMP 
/sJMS | 

/ 
/TEST POR FAST TAD SIMULATION 

SROS 
CLA 

GOTEST 
CMA 

KXXXX 
ARG2 

UMP ty #4 
RSIMAD&2 
g 
8898 
0887 
0270 

“SIMULATED ADDITION TEST 
/ 

/INSERY 

A; EA 

(TEST 
/18 8 
100 t 

/YES, 

DESIR 

/SKYIP 

Ls «2? 1N 9002 

Ti {IN oeaz 
CML RAR 

ret IN 777? 

ot IN 7777 
1 TSTINO 
roi IN 9777 
! ad IN 7999 

R AES FLAGS 
T SWITCHES 

SRO} 
RBSat 

EST WITH ALL NUMBERS 

SYARY AT XXXX 

EO STARTING VALUE FOR ARG2 HERE 

UMP fo START
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9202 
B204 
G282 
C288 

0204 
g225 
6286 
0287 
8218 
6214 
0242 

9215 
8214 
9235 
8246 
0237 
8228 
8221, 
9222 
8223 
G224 
8225 

9226 
8227 
8256 
B251 

—B23e2 

9233 
9234 
2235 

7349 
8823 
7424 
7048 
BQ24 
7584 
$Q27 

7584 
7048 
8224 
7424 
7Q4D 
9924 
7248 
8923 
7584 
$925 
3826 

7048 

G023 
e224 
7459 
5274 

7424 
7524 
0927 

SIMAD, 

NXTCAR, 

139SEP874 43134 i: 194 

JMP START 7GO TO FAS? TEST CHECK 
DCA ARG2 
DCA ARG1 /CLEAR SIMULATION VARIABLES 
OCA AHFLG /JCLEAR ERROR MESSAGE FLAG 
/ 
/ 
/SIMULATE ADDITION BY SIMULATED GENERATEION OF SUN 
7AND CARRY BITS 
/ 
/ 
/FORM OR OF ARG WITH ARG2 
/ 
CLA CLL CMA 
AN ) ARGL 7,O9AD0 AC WITH ARGS 
MQL /PLACE IN MQ 
CMA | 
ANO ARG2 7QA0 AC WITH ARG2 
MQA JFORM ARGL OR ARG2 
DCA ALORA2 7SAVE ARGS OR ARG2 

/ 
/FORM XOR(EXCLUSIVE OR) OF ARGS WITH ARGE 
/BY A XOR BatA AND NOTB)OR(NOTA ANS B) 
/ 
MQA GET ARGS FROM MO 
CMA | /FORM NOTARG | | 
AND ARG2 /ANO WITH ARG2 TO GET ARG2 AND NOTARGS 
MOL, /SAVE IN MQ | CMA | 
AND ARB2 7\QAD AC WITH ARG2 
CMA /FORM NOTARG2 | | 
AND ARG4 /ANO WITH ARGL TO GET ARGY AND NOPARG2 
MQA 7OR WITH ARG2 ANB NOTARGS 
OCA SIMAC 770 GET ARGA XOR ARG? 
OCA SIMLNK 

7 
7ZAND ARG4 WITH ARG2 
/TEST FOR CARRIES | | 
71F THERE ARE NO BITS IN COMMON BETWEEN ARG AND aRG2 
/THERE WILL BE NO CARRIES GENERATED 
/ 
CMA 
AND ARGL /,0AD AC WITH ARGL 
AND ARG2 SAND WITH ARG2 
SNA /ARE THERE ANY CARRIES 
JMP AOD “NO, TERMINATE SIMULATION 
/ 
/GENERATE CARRIES 
/ 
MQL /SAVE FIRS? CARRIES 
MQA MQL /GEY CARRIES FROM MQ | 
AND ALORAZ /AND WITH ALORA2 TO SEE IF MORE CAPRIES ARE GENERATED



PALIS 

7459 
5244 
7424 
7524 
75841 
5234 

7501 
8927 
0183 

7459 
5253 
3026 
5268 
7438 
8023 
9924 
7448 
326 

7384 
3032 
7364 
7048 
8825 
742% 
7049 
0825 
7049 
8938 
7904 
3025 

734Q 
8923 
1924 
7908 
3934 
7040 
3232 
7048 
1024 
1923 
7280 
3033 
7812 

Vi4i 

ENCAR, 

ENCARI, 

XORALL 

AOD, 

PAGE 195 

7ARE THERE ANY MORE CARRIES 
/NO, END SIMULATION OF CARRIES 
/PROPIGATE CARRIES 
/GET PREVIOUS CARRIES FROM MQ, SAVE NEW CARRIES 
OR NEW CARRIES WITH PREVIOUS CARRIES 
/CONTINUE 

/ 
/TEST FOR CARRY INTO LINK 

1SeSEPa74 

SNA 

wMP ENCAR 

CLL RAL 
MQA MQL 
MQA 
JMP NXTCAR 

/ 
MQA 
AND ALORA2 
AND K4600 
SNA 
JMP ENCARG 
OCA SIMLNK 
JMP XORALL 
CLL CML RAR 
AND ARG4 
AND ARG2 
SZA 
DCA SITMLNK 

/ 
/FORM XOR OF ARGL, ARG2 
/70 GEY FINAL SIMULATED 
/ 
MQA 
OCA CARRY 
MQA 
CMA 
ANS SIMAC 
MOL 
CMA 
ANO SIMAC 
CMA 
ANQ CARRY 
MQA 
OCA SIMAC 
/ 
/ 

CLA CL, CMA 
ANO ARG1 
TAD ARG2 
NOP 
DCA SUML 
RAR 
DCA LINKS 
CMA 
AND ARG2 
TAD ARG1 
NOP 
DCA SUM2 
RAR 

/GET CARRIES 
/AND WITH ALORA 
/TEST BIT og 
/IS BIT OB 4 7 /NO, CARRIES DID NOT PROPJGATE INTO LINK 
/YES, SAVE CARRY INTO LINK COMPLETE SIMULATION 
/SET ACaddog— 
ZANO WITH ARGS 
/AND WITH ARG2 TO SEE TF QRIGINAL 
/NUMBERS GENERATED CARRY INTO LINK 
/SAVE SIMULATED LENK 

ANO CARRIES 
SUM 

/SAVE SIMULATED GARRIES 

/FORM ALORA2 AND NOTGARRY 
/SAVE IN MQ 

7PORM CARR? ANB NOTALORA2 
/OR WITH CONTENTS OF MQ 
770 GET FINAL SIMULATED SyM 

/PERFORM ADDITIONS ARGL*ARG2 AND ARG2eARCL 

7LOA0 AC WITH ARGL 
/AOD ARG2 

/SAVE RESULT 

SAVE LINK 

/4.Q9AD AC WITH ARG2 
“ADD ARGS 

“SAVE RESULT 

)



), 
O511 
9312 

8515 
8314 
9315 
9316 
8347 
9320 
8324 
8322 
8323 
g324 
6325 
9326 

8327 
0330 
6334 
83552 
BS33 
8334 
83535 
6536 
0337 
83549 
0344 
8542 

8343 
9344 
8345 
5346 
9347 
6352 
8354 
9352 
8353 

PALI V441 

3034 
7088 

734p 
BO31 
7048 
8833 
7449 
5377 
7049 
0933 
7048 
peS2 
7449 
3377 

7348 
9034 
7046 
8925 
7448 
5377 
7249 
(8825 
7949 
P9314 
7449 
5377 

7349 
6832 
7904 
7249 
BB34 
7648 
7020 
7439 
3377 

132SEPs71 1313St + ? "6 

OCA LINK2 /SAVE LINK 
NOP 
/ 
/ 
/COMPARE RESULTS QF REAL ADDS 
/1P ASB, A XOR BaB, THIS [8 USED Te COMPARE RESUL#S 
/ 
CLA CLL CMA 
ANDO SUM4 /GET RESULT OF ARGI+ARGQ 
CMA /COMPLEMENT 
AND SUM2 7AND RESULTS OF ARG2sARG4 

—~«SZA 718 SUM2 AND NOTSUM¢e9 
JMP ERRORL /NO, ERROR 
CMA 
AND SUM2 /L0AD AC HITH RESULTS OF ARG2eARG4 
CMA /COMPLEMEN? 
ANDO SUM1 /AND WITH Suma 
SZA /{S SUM4 AND NOTSUM2eg 
JMP ERROR 4NO, ERROR 

/ 
/ . 

(COMPARE REAL AND SIMULATED ADDS 

CLA CLL COMA 
ANO SUM1 | LOAD AC WITH RESULTS OF ARGSOARGR CMA | /GOMPLEMENT 
AND SIMAC 7ANO WITH RESULTS OF SIMULATION 
SZA 7{S SIMAC AND NotSuMies 
UMP ERRORY NO, ERROR 
CMA 
AND SIMAC 74,0aD AC WITH SIMULATION RESULTS CMA /COMPLEMEN 
AND SUM4 7ANO WITH RESULYS OF ARGLSARGE 
SZA 71S SYM_ AND NOTS{MAGaD 
JMP ERRORA /NO, ERROR 

/ COMPARE LINKS GENERATED BY REAL ABDS 

CLA CLL CMA : | 
AND LINKS /GET LINK FROM ARGL*#ARGQ RAL 
CLA CMA oe 
AND LINK2 /GET LINK FROM ARGS+ARG1 SZA CLA 
CML 
$21, 7ARE THEY THE SAME 
JMP ERRORY “NO, ERROR 

/ 
/ 

/COMPARE LINKS GENERATED BY REAL AND SIMULATED ADDS



PAL1@ 

7349 
®832 
7684 
7240 
2826 
7648 
7628 
7430 
5377 

3474 
2923 
5264 
2024 
7440 
3475 
7e46 
og24 
3923 
5284 
8377 

377 7268 

0499 
7604 
8104 
7630 
4217 
7604 
8403 
7659 
4277 
7604 
0195 
7649 
5645 
5616 
8274 
9366 

EL 
7340 
AQS5 
7652 
4267 

V444 

NXTADO, 

eRRORS, 

#489 

AQDERR, 

HLTA, 

XADO, 

XNXTAD, 

ADPRT, 

L3eSEPe74 13331 PAGE 4eo7 

/ 
CLA Chil CMA a ANO LINK4 | /GET LINK FROM ARG +ARGQ 
RAL 
CLA CMA | 

AND SIMLNK /GET LINK PROM SIMULATION 
SZA CLA 
CML 
Szu /ARE THEY THE SAME 
JMP ERRORY /NO, ERROR 

/ 
/ 

CSET UP FOR NEXT ADDITION 
/ 
JMP f = XLooPe /TEST FOR STAUPATION WITH SAME DATA EY ARG4 INCREMENT ARG 
JMP SIMAD: /GO TO SIMULATION 
182 ARG2 /INCREMENT ARGE 
SKP 7 G0 TO SIMULATION 
Wel XLOOPS /TEST FOR TRANSFER TO NEX? TEST 
CLA C : | 
ANO ARG2 /TRANSFER ARG2 fo ARG4 
DCA ARG4 | ee Jue SIMAD /CONTINUE SIMULATION 

NOP 

; 
JERROR HANDLER FOR AODSTION TEST 

(as | a stesr'g vergnes 
AND — «SRAL 
SNA CLA /AUPARESS. TYPEOUT IF SRoiad 
JMS AODPRT YPE ERROR MESSAGE 
LAS : 
ANQ SRBC 
SNA CLA | /HALT IF SRoGse 
wus HALTA /HALT WITH ADORESS OF TES? IN AC 
L 
AND SRO2Q /TEST SRG2 
SZA CLA /,00P WITH SAME DATA IP Sre2eg 
JMP ft = XADD /L,00P WITH SAME Bata 
JMP ft | XNXTAD 
ADO 
NXTADD#d 

/ 
/TYPE ERROR MESSAGE FOR ADDITION Test 
/ 
a 
CLA CLL CMA 
AND AHFLG /GET FLAG FOR ERROR MESSAGE WEADER TYPEOUT SNA CLA 7HAS HEADER FOR TEST BEEN TYPED JMS AHOUT /NO TYPE HEADER 

\



AHOYT, 

HAL TAs 

13eSEPa74 43:31 . .6E eg 

CMA 
AND ARGL 
DCA WO4 
JMS WOOUT /OQUTPUT ARGBL 
CMA 
AND ARG2 
DCA WO4 
JMS WOOUT /OUTPUT ARG2 
CMA 
ANO SIMLNK 
OCA wo? 
CMA 
ANO SIMAC 
OCA wO4 | 
JMS LNKOUT /OUTPUT SIMULATED LINK 
Jus WOOUT /OUTPUT SJMULATED SUM 

AND LINKS 
OCA wO2 
CMA 
AND SUM4 
OCA WO4 | | 
JMs LNKOUT /OUTPUT LINKZ 
JMs WOOUT OUTPUT Sums 
CMA 
AND LINK2 
OCA wO2 
CMA 
AND SUM2 
DCA WO4 
JMS LNKOQUT OUTPUT LINK? 
JMS WOOUT OUTPUT SUM2 
JMS 1 = XPRINT 
CRLF ad, | 
JMP HLTA /TEST FOR WALT 

/ 
/TYPE HEADER FOR ADDITION TEST ERROR MESSAGE ) | 
", 
dus ! XPRINT /TYPE "SIMULATED ADD TEST FAILED 

out } XPRINT /TYPE ARG1, ARG2, SIMULATED, ARGLeARG2, AROZSARGL 
L. 

CLA CMA “SET AQO YES? HEADER FLAG 
DCA AWFLG /TO PREVENT MULTIPLE HEADER TYPEOUTS 
JMP } AHOUT 
- 

/HALT WITH ADDRESS OF TEST IN ac 
/ 
a 
CLA CMA 
AND AOT 
HLT | /HALT WITH ADORESS OF ADDITION TEST IN ae 
JMP $ HALTA



PALI2 

8888 
734g 

8849 
7649 

5329 
784g 

8877 
4447 
7048 
0876 
4447 
5704 
7946 
8180 
3343 

7348 
8102 
SOiL4 
7842 

} a+ 
7459 
3345 
8937 
7649 
5342 
7949 
9877 

4447 
3327 
7849 
S109 
5349 
7049 
2076 
4447 
5723 
0204. 

7684 
B1i15 
7659 

Vi4) 

LNKOUT, 

TYLNK, 

OUTS, 

WOOUT, 

— NXBIT, 

TYBIT, 

OUTLA, 

SP4, 

ADT, 

LOOP4, 

13eSEPe74 43131 PAGE gag 
/ 
7 
/TYPE LINK 

/ 
a 
CLA CLL CMa 
AND WO2 
SZA CLA 
JMP ours 
CMA 

ANO K269 
JMS f) XPYPE 
CMA 
AND K249Q © 
JMS { XTYPE 
JMP f LNKOUT 
CMA 
ANO K264 
UMP TYLNK 
/ 

/TYPE DATA WORD — 
/ 
a. 

CLA CLL CMA 
AND XRARTA 
OCA POINTS 
CMA 
AND { POINTS 
SNA 
MP SP4 
ANQ WOE 
SZA CLA 
JMP OUTLA 
CMA 
ANO K262 

JMS ! XTYPE 
JMP NXBIT 

CMA 
AND K264 
UMP TYBIT 
CMA 
AND K249 
JMS [ XPY¥PE 
JMP — wOOUT 
SIMAD 

, 
7END OF SIMULATED ADD TEST 
/ 
LAS 
AND SR412 /TEST SR1iB 
SNA CLA tS SRigs4



), 

9625 

PALI@ 

5379 
7684 
G114 
7648 
7482 
7684 
0116 
7658 
5377 

5724, 
5356 
577 

Ti 
4752 

7348 
2952 
S@i2 
4453, 
7348 
R824 

7022 
7048 
9923 
7984 
7008 
3H34, 
7438: 
7048: 
S833 
4456 
5285 
4457 
5264 

$753 

V14i4 

ADHLT, 

SADOK, 

0577 
SIMR, 

#699 

SIMRO4, 

SIMRALs 

RRAL, 

SIMRO2, 

a, 1#19 

/NO, TYPE END OF TEST MESSAGE 

/TEST SROO 

41S SRO9=4 
/YES; HALT AT END OF TEST 

/TEST SRi4 
/IS SRits4 
/NO, GO TOONEX? TEST 
/REPEAT SIMAD 

/TEST ROTATION BY COMPARISON OF REAL AND SIMULATED 

13eSEPe74 L331 

JMP SADOK 
LAS 
AND SRO9 
SZA CLA 
HLT 
LAS 
AND SRi4t 
SNA CLA 
JMP SIMR 
JMP ! *i 
SIMAD 
JMS Y XPRINT 
OKie4 
JMP ADHLT 

NOP 

/ 
/ 

/ROTATES © 
/ 

wns! XR4 

/TEST RAL 
/ 
CLA CLL CMA 
AND XRALTA 
OCA POINT2 
JMS 1 XSROT 
CLA CLL CMA 
AND RINK 
SZA CLA 
CML, 
CMA 
AND RAC 
RAl, 

NOP 
OCA RRAC 
SZ\. 
CMA 
DCA RRLNK 
JMS f XCOMRO 
JMP RRAL 
JMS { XNXTRO 
JMP SIMRAL 

JMS ! XR2 
/ 
/TEST RAR 

/SET YP FOR Ral fEST 

/GET MASK TABLE FOR 
/SIMULATEO RAL: 
ASIMULATE RAL 

/SET UP TO Do REAL ROTATES 

/DO REAL RAL 

/SAVE ROTATED ACCUMULATOR 

/SAVE ROTATED LINK 
/COMPARE ROTATES 
/RETURN HERE FOR LOOP ON ERROR 
/SET YP FOR NEXT ROTATE 
/CONTINUF RAL TEST



PALIE 

734g 
8182 
3012 
4454 
734g 
0924 
764g 
792g 
7948 
8823 
7848 
7809 
S834 
7438 
7946 
38383 

4456. 
5232 
4487 
3226 

4734 

7349 
6253 
3842 
4454 
7946 
TTY 
7649. 
7928 
7048 
923 
7286 
7988 
3934 
7438 
78490 
$833 
4456 

5257 
4457 
5253 

4755 

Vi44 

SIMRAR, 

SIMROS, 

| SIMRTL, 

RATL, 

SIMRO4, 

L3eSEPs7i 45334 

/ 
CLA CLL CMA 
ANO XRARTA 

OCA POINT2 
JMS { XSROT 
CLA CLL CMA 
AND RLNK 
SZA CLA 
CML 
CMA 
ANDO RAC 
RAR 
NOP 
OGA RRAC 
SZ. 
CMA 
DCA RRLNK 
JMS ! XCOMRO 
JMP RRAR 
JMS { XNXTRO 
JMP SIMRAR 

JMS f= XR 
/ 
/TEST RIL 
/ 
CLA CLL CMA 
AND XRTLTA 
DCA POINT2 
JMS { XSROT 
CLA CLL CMA 
AND RLNK 
SZA CLA 
CML 
CMA 
AND RAC 
RTL, 
NOP 
OCA RRAC 
Sz 
CMA 
OCA RRLNK 
JMS ! XCOMRO 
JMP RRTL 

JMS ? XNXTRO 
JMP SIMRTL 

JMS J XR4 

/ 
/TEST RTR 
/ 

PAGE 4641 

/GEY MASK TABLE FOR 
/SIMULATED RAR 
/SIMULATEO RAR 

7SET VP TP DO REAL RAR 

/DO REAL RAR 

/SAVE ROTAYED ACCUMULATOR 

SAVE ROTATED LINK 
/COMPARE ROTATES 
/RETURN HERE POR LOOP ON FRROR 
/SET YP FOR NEXY ROTATE 
/CONTINUE RAR TEST 

/GET MASK TABLE POR 
*SIMULATED RTL SIMULATE REL 
/SET YP TQ DO REAL ROTATE 

/DO0 REAL ROTATE 

/SAVE ROTATED ACEUMULATOR 

/SAVE ROTATED LINK 
/COMPARE ROTATES 

“RETURN HERE FOR LOOP ON ERROR 
/SET UP TO DO NEXT ROTATE 
/CONTINUE RIL PEST



: 
a
 

1 
. 

3788 
0704, 
0702 
0783 
0704 
0705 
9706 
2707 
D712 
M744 
9742 
S713 
0744 
0715 
9746 
9747 
8720 
8724 
0722 
8723 

8724 

9725 
9726 
9727 
0730 
0734 
8732 
8733 
6734 
8735 
8736 
8737 
0748 
(8744 
8742 
O743 
B 7h 4 

BIAS 

8746 
9747 
0759 
8754 

9752 
0753 
0754 
0755 
9756 
0757 

PALI@ 

7340 
a254 
3812 
4454 
7342 
0924 
764g 
7028 
7048 
9223 
7942 
7289 
S@S1 
7439 
7Q4Q 
3233 
4456 
5304 
4457 
5380 

4736 

7349 
8935 
$@12 
4796 
7349 
ooed 
7648 
7920 
7048 
8923 
7902 
7080 
3034 
7432 

IDO 
SESS 
4436 
3331 
4437 
5325 
5777 

1488 
1412 
1428 
1439 
1448 
0081 

Vi44 

SIMRTR, 

RRTR, 

SIMROS, 

SIMBSH, 

XRG, 
XR2, 
XR3, 
XR4, 
XR5, 
RALTAB, 

13eSEPe71 

CLA CLL CMA 
AND XRTRTA 
DCA POINT2 
JMS !  XSROT 
CLA CLL CMA 
AND RINK 
SZA CLA 
CML 
CMA 
AND RAC 
RTR | 
NOP 
OCA RRAC 
SZ, 
CMA | 
DCA RRLNK 
JMS } XCOMRO 
JMP RRTR 
JMS I XNXTRO 
JMP SIMRTR 

JMS 1 = XR3 
/ 
“rest BYTE SWAP 

1 

cus Cll, CMA 
XBSWTA 

DCA POINT2 
JMS {  XSBSW 
CLA CLL CMA 
AND RINK 
SZA CLA 
CML 
CMA 
ANO RAC 
BSW 
NOP 
DCA RRAC 
$2 
CMA 

OCA RRLNK 
JMS ! XCOMRO 

JMP RBSW 
JMS ] XNXTRO 
JMP SIMBSW 
JMP { XROTDN 

R4 
R2 
RS 
R4 
R5 

) 1912 

/GET MASK TABLE FOR 
/SIMULATED RTR 
“SIMULATE RR 

/SET UP TO DO REAL ROTATE 

/O0O0 REAL ROTATE 

/SAVE ROTATED ACCUMULATOR 

/SAYVE ROTATED LINK 
/COMPARE ROTATES 
“RETURN HERE FOR LOOP ON ERROR 
/SET UP TO DO NEX? ROTATE 
/CONTINUE RIR TEST 

/GET MASK TABLE FOR 
/STMULATEO BSW 
(SIMULATE 8SW 

/SET UP POR REAL @SW 

700 REAL BSW 

/SAVE ROTATED ACCUMULATOR 

/SAVE ROTATED LINK 
/COMPARE ROTATES 
/RETURN HERE POR LOOP ON ERROR 
/SET UP FOR NEXT ROTATE 
/CONTINUE BSW TEST 
ZEND OF ROTATE SIMULATION TESTS



fers 2 2a 

0/6 

8764 
8762 
9763 
0764 
9765 
3766 
9767 
8770 
B774 
g772 
0773 
a774 
9775 
9776 
a777 

1982 

tao3 

PALi@ 

S882 
O204 
2012 
8928 
8049 
9199 
208 
0489 
1988 
2088 
4280 
2089 
8994 
4909 
1256 
1323 

1688 
oge@ 

7346 
TEL 
7049 

0931 
7449 
3226 
7848 
0034 
7949 
9925 
7448 
5226 

7349 
O826 
7649 
7828 
7940 
M233 
7448 
7028 
7436 
3246 

Vi4) 

XSBSw, 
XROTON, 

#1098 
COMROT, 

ERROT, 

13eSEPe7{ £51931 PAGE 1°13 

2 
4 

12 
22 
46 
122 
208 
438 
1882 
2888 
4809 
8 
i 
4000 
SB8SW 
ROTONE 

4. 
/(TAPE 2) a | | 
/GOMPARE RESULTS OF REAL AND SIMULATED ROTATES 

/ 
| /GOMPARE ROTATED ACCUMULATORS — 

oh CLL CMA 
NO SIMAC /GET SIMULATED ROTATED ACCUMULATOR CMA PAPUEMENT oo AND RRAC /ANO WITH REAL ROTATED ACCUMULATOR SZA - 718 NOTSIMAC AND RRAGSO | une ERROT /NO, ERROR 

AND RRAC a AGET REAL ROTATED ACCUMULATOR CMA | /COMPLEMENT | | AND SIMAC ZANO WITH SIMULATED ROTATED ACCUMULATOR SZA : | 1S SIMAC AND NOPRRACES 
JMP  =—sédERRROT /NO, ERROR 
/ 
/COMPARE ROTATED LINKS 
/ 
CLA Chi, CMA 
AND SIMLNK — /GET SIMULATED LINK 
SZA CLA 
CMI, | 
CMA | AND RRLNK /GEY REAL ROTATED LINK 

CML, 
S21, /ARE THEY THE SAME 
JMP ERROR2 /NO, ERROR



4027 
1032 

4631 
1032 
4033 
4034 
1935 
1036 
1037 
4049 
1044 
1842 
1043 
1044 
1045 

407% 
1072 
42073 
4074 

PAL18& 

2208 
5688 

o080 
7349 
0924 
7648 
5244 
7042 
3024 
2923 
5631 
2234 
5631 
3024 
5634 

7604 
9104 
7639 
4274 
7604 
01083 
7659 
5263 
7684 
0105 
7639 
5227 
5239 
7348 
0454 
1278 
7482 
5236 
7774 

8888 
7348 
®O35 
7658 

Vi4i 

NXTROT, 

NEWLNK, 

ERRORZ, 1 

HL7B, 

HAL TB, 

M4, 

ROTPRT, 

7RETURN WERE {Ff NO LOOP ON ERROR 

TO DO NEXT ROTATE 

(GET LINK OF WORH TO BE ROTATED 
/ 
7NO, CLEAR IT 
7YES, SET IT 

/UtNCREMENT NUMBER 70 BE ROTATED 
/CONTINYE SJMULATION OF PRESENT ROTATE INSPRUCTION 
/PRESENT SIMULATION SONE 
/GO TO NEXT TEST 

Z ERROR HANOLER FOR ROTATE TEST 

/TEST SROL 
7{S SROia4 | 
/NO, TYPE ERROR MESSAGE 

7/TEST SRog 
{8 SRiges 

“NO, HALT WITH ADBORESS OF TEST IN Ac 

/TEST SRO2 
/\$ SRBQe4 
/NO, GO TO NEW DATA 
/YES, OOP WIfM SAME DATA 

7ZERROR TYPEOUT FOR SIMULATED ROTATE TEST ERRORS 

L3eSEP e741 

1Sz COMROT 
JMP } COMROT 
/ 
/ 

/SET YP 
/ 
", 
CLA CLL CMA 
AND RLNK 
SZA CLA 
JMP NEWLNK 
CMA 
DCA RLNK 
1$2 RAC 
JMP { NXTROT 
1Sz NXTROT 
JMP { NXTROP 
DCA RUNK 
JMP 1 NXPROT 

/ 
/ 

LAS 
ANO SRO1 
SNA CLA 
JMS ROTPRT 
LAS 
ANO —«SROB 
SNA CLA 
JMP HALTB 
LAS 
AND SR#2 
SNA CLA 
JMP ERROTs4 
JMP = =—ssd ERROToR 
CLA CLL CMA 
AND {= xXSROT 
TAO M4 
HLT 
d MP HLTes4 
o4 

/ 

/ 
Y, 
CLA CLL CMA 
AND RHFLG 
SNA CLA 

/GET ROTATE TEST HEADER FLAG 
/HAS HEADER BEEN TYPED



PALI 

4331 
704g 
3823 
3937 
7046 
0024 
3949 
4469 
4461 

7948 
8925 
3937 
794g 

0926 
3g4g 
446g 
4464, 
794g 
9934 
3937 
7940 
983 
3g4g 
4468 
4464 
4446 — 
5742 
5674 

TTT 
4446 
9989 
4446 
5244 
7248 
S935 
5734 

2008 
040g 
010g 
092¢ 
9004 
9004 
4998 
1082 
820g 
Ba4g 
CERN, 
9002 

Vida 

RHOUT, 

RHD, 

RIRTAB, 

13Se#SEPe7i 

JMS RHOUT 

CMA 

AND RAC 
DCA WOL 
CMA 
AND RLNK 
DCA WO2 

JMS } XLNKOV 
JMS } XWOOUT 
CMA 
ANO SIMAC 
OCA WO4 
CMA 
AND SIMLNK 
OCA WO2 
JMS 1 XUNKOU 
JMS I XWDOUT 
CMA 
ANO RRAC 
OCA WOd 
CMA 
AND RRLNK 
DCA WO2 
JMS { XLNKOY 
JMS f xWOour 
JMS ] XPRINT 
CRLF ed 
JMP 7 ROTPRT 

/ 
foureur HEADER 

2 
aus t XPRINT 

wJMS 1 XPRINT 
DH2e4 

CLA CMA 
OCA RHFLG 
JMP — RWOUT 

2088 
498 

122 
22 
4 
t 
4900 
1282 
288 
42 
12 
2 

LINE KEE PAGE 1945 

“NO, TYPE WEADER 

/QOUTPYUT 
/OUTPY? 

/QUTPYUT 
/OUTPUT 

ACTUAL OUTPUT A 
ACTUAL /OUTPUT 

FOR ROTATE ERROR 

HERE XXX Js 
/TYPE ORIGINAL 

Aye: SIMULATED Xxx 

ORIGINAL LINK 
ORIGINAL WORD 

SIMULATED ROTATED LINK 
SIMULATES ROTATED WORD 

ROTATED LINK 
ROTATED word 

MESSAGE 

TEST PAILED oo THE INSTRUCTION THAT FAILED e SIMULATED ACTUAL
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me
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ot
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p
m
 

Z 

1155 
1156 
1157 

1160 
1161 

1162 
1165 
1164 
1165 

1166 
1467 
4178 
1174 
1472 
1175 
4174 
4475 

4476 

1200 
4284, 
1202 
1203 
1204 
1205 
1286 
4287 
4218 
ais 
4212 
1215 
1214 
1215 
1216 
1247 
1228 

1224 
1222 
4228 
1224 

1225 
1226 

PALI@ 

3028 
2880 
2882 

2882 

1289 
8899 
7388 
3923 
3826 
794¢ 
8442 
$837 
7849 
0442 
74568 
5363 
3849. 

7948 
BO23 — 
6837 
744 
4225 
7040 
0849 
3037 
3287 

2809 
72408 

Vi4i 

RTLTAB, 

a1206 
SROTALs 

NBIT, 

OR1, 

LSsSEP #71 

@ 
2082 

{Spsi } 1°14 

/ROTATION SIMULATOR COMMON ROUTINE /ROTATE FUNCTION SIMULATED DEPENDS 
/UPON MASK YABLE SELECTED 

SIMAC 
SIMLNK 

POINT 
WO4 

POINT2 

ENOROT 
WD2 

RAC 
WO4 

OR4 

WD2 
WD4 
NBIT 

/GLEAR SIMULATION ARGUMENSS 

GET FIRST MASK BI? FROM FABLE 

/GET MASK BIT PROM TABLE 
iS lf 6 oo 
/YES, FINISH SIMULATION 

/,0A0 AC WITH WORD TO BE ROTATED 
/TEST BIT fo BE ROTATES 
71S 18 g _— 
/NO, PLACE BIT INTO NEW POSITION 

/BIT TO BE ROTATED 
/BECOMES NEW MASK 
/CONTINUE SIMULATION 

/ 
/OR BITS TO FORM PARTIALLY ROTATED WORD 
/ 
8 
CLA CMA



{227 as 

12368 
Lest 
1232 
12353 
1234 
1235 

PAL1@ 

apag 
7421 
7849 
2925 
7584 
$825 
5625 

7349 
0236 
3454 
3925 
SU26 
7048 
8412 
7459 
5277. 
3837 
7848 
8412 
3848 
7048 
8223 
8837 
7449 

— 4225 
7948 
0g37 
7424 
7042 
9942 
3937 
7504 
3048 
7042 
8923 
8937 
7449 
4225 
5244 
7349 
o024 
3026 
5636 

Vida 

SBSW, 

NABI, 

ENOBSW, 

15432 13eSEPa74 

ANB WDO2 

MOL 
CMA 

AND SIMAC 
MOA 

DCA SIMAC 
JMP Y ORY 

/ 
/SIMULATE BYTE SWAP 
/ 
g 

CLA CLL CMA 

AND — SBSW 
DCA ! XSROT 
OCA SIMAC 

OCA SIMLNK 
CMA | 
ANO } POINT2 
SNA 
UMP ENDBSW 
OCA wos 
CNA | 
AND! -POINT2 
DCA WD2 
CMA 
AND RAC 
AND WOd 
SZA 
JMS ORs 
CMA 
AND wO4 
MOL, 
CMA 
AND WO2 
DOA wO4 
MQA 
DCA WD2 
CMA | 
ANO RAC 

AND WO4 
SZ, 
JMS ORY 

JMP NABIT 
CLA CLL CMA 
AND RLNK 
DCA SIMLNK 
JMP } SBSW 

/ 

/ 

PASE 1047 

/GEY BIY TO BE INSERTED 
/SAVE IN MOQ 

/GET SIMULATED ROTATED WORD 
/OR BIT INTO POSTFION 
7SAVE PARTYALLY ROTATED WORG 

/SET YP FOR FRROR RETURN 

/CLEAR SIMULATION ARGUMEN?S 

/GET MASK FROM TABLE 
IS l¥ g . : 
/YES, FINISH SIMULATION 

7GET WORD 7O BE ROTATED 
‘TEST BIT TO BE ROTATES 
‘IS iT @ ee “NO, PLACE BIf IN NEW POSETION 
/INTERCHANGE MASK AND BiT TO BE ROfATED 

/GET WORD fo BE ROTATES 
/TEST BIT TO BE ROTATED. 
/iS [f g | 
“NO, PLACE BIT IN NEW POS?TION 
/CONTINYE SIMULATION



PALI 

7348 
R412 
5240 
7948 
@116 
B24 
7448 
4225 
7849 
8412 
8223 
7449 
7249 
Gii6 
S826 
3689 

7604 
2145 
7658 
5342 
7604 
144 
7648 
7402 
7604 
B1%6 
7659 

574g 
5744 
2008 
8689 
4446 
5728 
5327 

1409 
8889 
7348 
G258 
345g 
SO35 
3H24 
3823 
3688 
8089 
73492 

Vi4i 

ENDROT, 

ROTONE, 

ROTHLT, 

SROTOK, 

PAGE 
Rig 

R2, 

iSsSEPe71 

7END OF 
/ 
CLA CLL 
AND | 
DCA 
CMA 
AND 
AND 
SZA 
JMS 
CMA 
AND } 
AND 
SZA 
CLA CMA 
AND 
DCA 
JMP ! 
/ 

LAS 
AND 
SNA CLA 
JMP 
"as 
AND 
SZA CLA 
HL? 

/SET UP 
/ 

8 
CLA Chl. 
AND 
DCA ! 
DCA 
OCA 
DCA 
JMP { 
8g 
CLA CLL 

15031 , 1918 

ROTATE, SHIFT LINK 

CMA 
POINT2 /GET BIY TO BE ROTATED FROM LENK 

Keeo4 /GET MASK FOR LINK 
RLNK /TEST LINK 

/1S LINK @ 
OR4  /PLACE LINK IN NEW POSITION 

POINT2 /GET MASK FOR BIY 70 BE ROTATED JN 
RAC /TEST BIT 'N WORD f0 BE ROTATED IN 

AIS 1% g 
/NO, SET LINKsd 

KO004 
SIMLNK 
SROTAL 

SRig /TEST SRiQ 
413 SRiges 

SROTOK “NO, TYPE "S)IMROTH 

SROO At SRO9 
| YS SRO9e4 

/YES, HALT at END OF ROTAPE TESTS 

SRi1 /TEST SR4id 
7 AIS SRii94 

142 | NO, GO TQ NEX? Test 
»#2 /VYES, REPEAT ROTAfE ESTs 

XPRINT 

ROTHLT 

FOR ROTATE TESTS 

CMA 
XM2 /SEY YP HEADER 
XRHD /FOR RAL TEST ERROR MESSAGE 
RHFLG /CLEAR ROTATE WEADER FLAC 
RLNK 
RAC 
Ri 

CMA 

? 

ae 

o
o
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fj
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PAL LB 

8251 
345g 
3835 
3824 
3223 
3612 
e902 
7348 
8252 
3458 
3935 
3924 
3823 
5629 
ogee 
734g 
0253 
3459 
3935 
3924 
3923 
3639 
saeg 
7349 
9254 
3459. 
3935 
3924 
3823 
5648 
5449 
5464 
3982 
$523 
5544 

1688 
0000 
7308 
1602 
S@14 
2208 
ere 
3036 
1836 
7042 
7012 
7042 
4247 
1836 
4247 

VA45 

R3, 

R4, 

RS, 

PAGE 

PRINT, 

450eSEFasi 

AND XMS 

OCA f KXRHD 

DCA RHFLG 
DCA RLNK 
DCA RAC 
WMP I R2 
2 

CLA CLL CMA 
AND XM4 
OCA ! XRHD 
OCA RHFLG 

OCA RLNK 
OCA RAC 

JMP f RS 
1] 

CLA Chi CMA 
ANO XM5 
OCA } XRHD 

DCA RHFLG 

DCA RLNK 
OCA RAC 
JMP I R4 
g 

CLA CLL CMA 
AND XM&6 
OCA { XRHD 
OCA RHFLG 
DCA RLNK 
DCA RAC 
JMP | R5 
EM2=4 
EMS=4 

EM4e4 
EMS a4 
EMGea4 

/ 

/ 

i5434 PAGE 1219 

/SET UP HEADER 
/FOR RAR TEST ERROR MESSAGE 

/SET UP HEADER 
/FOR RTR TEST ERROR MESSAGE 

/SEY YP HEADER 
/FOR RTL TEST ERROR MESSAGE 

/SET UP HEADER 
/FOR BSW TEST ERROR MESSAGE 

/CHARAGTER STRING TYPE ROUTINE 
7eaRETURN, esLINE FEED 

‘4 
CLA Chl, 
TAD | 
DCA 
1S2 
TAD { 
OCA 
TAO 
RFR 
RTR 
RTR 
JMS 
TAD 
JMS 

PRINT 
POINTS 
PRINT 
POINTS 
CHAR 
CHAR 

TYPSET 
CHAR 
TYPSET



S
e
 

S
R
 
R
T
 

on 
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PALI2 

5285 
2088 
8245 
7452 
5682 
1246 
7548 
5230 
1876 

—«BA43 
7804 
7449 
5235 
1254 
5243 
7004 
7448 
5242 
1258 
5243 
4247 
4447 

0077 
7748 
B356 
8212 
82415 
LLL 
6946 
6043 
5254 
7288 
5652 

a0e4 
8189 
TLE: 
8200 
Bees 
409 
agi8 
1988 
8920 
2088 
04g 
4ga¢ 
9080 

2008 
7380 
1122 
31454 

Vi4d 

TYPSE?, 

BSWTAB, 

PAGE 
FOT, 

7 

{SeSEPe71 

JMP 

CLA CLL 
TAD 
DCA 

PRINT+S 

KQQ77 

PRINT 
M49 

,2s 
K240 
MTP 

125 
K2i5 
MTP 

125 
K212 
MTP 
K336 
XTYPE 
TYPSET 

vet 

TYPE 

SEQ4 
SEQ



2884 

2905 
2886 
2007 
2040 
2014 
2042 
2043 
2044 
2045 
2846 
2047 
2629 
2024 
2022 

2623 
2024 
2025 
2026 
2027 

2032 
2034 
2832 
2033 
2034 
2035 
2036 
2037 
2048 
2044 
2042 

2043 

PALAg 

7322 

7300 
3474 
1436 
3472 
1352 
3908 
1157 
3004 
4149 
3282 
7249 
3983 
1327 
304 

7308 
5472 
7088 
7082 
4464 

7432 
7449 
4465 
7448 
4466 
4467 
8223 
7280 
1423 
3454 
3554 

7300 

Visa 

FCTS, 

FOSi, 

FGLS, 

RET), 

FCT2, 

PAGE 4#24 

DATA IN TEST ADDRESSES 

/DATASBQO8 
/1,00,37776 ; 

/JINSTRUCTIONSTAD et 
41,00 ,87777 

(INSTRUCTIONS TAD a3 
/1,0C, 389098 

/INSTRUCTIONSIAC 
/1,0C, 28904 

INSTRUCTIONS UMP { ~*2 
/\,0C , 28902 

/DATAS7777 
/,0C, 38003 
/ADORESS&RET{ 
/,0C,a8904 

/ 
ZEXECYTE INSTRUCTIONS PREVIOUSLY ASSEMALED IN TES# 

PROVIDED FOR PROGRAM MODIFICATION 

SAVE LINK AND Aé 

/COMPUTATION ERROR HAS OCCURED 

/TEST FOR WALT 
/TEST FOR Loop 

/MODRESS OF NEXT TEST 

/GO TO NEX¥ TEST 

LSeSEPa7¢ 45134 

DCA CNTRY 

/ 

/ 

/FALSE CARRY TEST#S 
/ 
CLA CLL 
/ 
/PLACE INSTRUCTIONS ANO 
/ 
CLA Chl 
OCA XSTAL 
TAD INS41 
DCA ! XSTA2 
TAD INS2 
OCA TSTAS 
TAD INSS 
DCA TSTaA4 
TAO INS4 
OCA TSTAS 
CLA CMA 
OCA TSTA6 
TAD at 
DCA TSTA? 

/ ADDRESSES 
/ 

CLA CLL 

JMP { XSTA2 
NOP 
NOP 
yn t XAVREG 

PEXPECTED RESULTS ARE ACaB, LENKads 
/ 
SZ1, 
SZA 
JMS ! XDATER 
SKP 
JMS } XMALT2 
JMS ] X,00P 
JMP FOL4 
CLA 
TAO SEQ2 
DCA SEQ 
JMP ] SEQ 

4 
/ 

/FALSE CARRY TEST#2 
/ 
CLA ChL
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Et
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)y PALS 

7342 
3471 
1156 
3472 
1137 
S808 
1141. 
$204 
L338 
S82 

7389 
5472. 
7088 
7088 
4464 

7448 
4465. 
7410 
4466 
4467 

~ 5356 
x07 720B: 

2U76:: 

2077 
2189- 

2401. 
2102 
2103 
2184 
2185 
2106 

Be Ldae 
S454 
5554. 

7SOR- 

1137 
3471 
1333 
3472 
1152 
3082 
1331 
SOO4 

Visa 

FCS2, 

PCL2, 

RET2, 

OTS, 

FCSS, 

7 bACE INSTRUCTIONS AND DATA IN TEST ADDRESSES 

/DATA87777 
/\,00,37776 
ZINSTRUCTIONSTAD | 04 
A100 ,27777 
/INSTRUCTIONSIAC 
/. OC, 38008 
/YNSTRUCT LONS JMP I ,*4 

/ RODRESSSRET? 
/0C, s8ge2 

SEXECUTE INSTRUCTIONS PREVIOUSLY ASSEMBLED IN TES# 

/SAVE AC AND LINK / 

SEXPECTED RESULTS ARE ACS®, LINKed 

{3eSEPa74 

/ 

cha CLL CMA 
OCA |] XSTAL 
TAD INS1 
DCA ! XSTA2 
TAO INSS 
OCA TSTAS 
TAD INSS5 
OCA TSTAA 
TAD AD2: 
DCA TSTa5 
/ 

/ ADORESSES 

CLA chi 
JMP } XSTA2 
NOP 
NOP 
JMS J XAVREG: 

/_ S2t. 

S24 ; 
JMS'} XDATER 
SKF 

JMS 1 XHALT2 
JMS { = XLOOP 
JMP FCL2 
CLA a 
TAD SEQS 
OCa: SEQ: 

JMP i} Sta. 

4 } 

Pr AGaE CARRY TEST #3 

cba CLL 

, 

/ 

TAD INS3 
DCA ! XSTAL 
TAD INS16 
BCA } XSTA2- 
TAD INS14 
OCA TSTA3 
TAD AOS) 
DCA TSTA4 

/INSTRYCTIONSIAC 
/1,9C ,27776 
/INSTRUCTION#TAD {| rs | 
/\,00,87777 | 
/INSTRUCTIONS UMP 1 ,*t 
/1,0C, 38900 
/ ADDRESSSRETS 
/\,0C, s8gn4



2107 
21108 
2111 
2112 
21138. 

2114 
2415 
2116 
2117 
2129 
2122 
2122 
2123 
2124 
2123 
8126 
2127 
2139 
2131 
2132 
2133 

2208 

PALE 

738 
5474 
7206 
7828 
4464 

743¢ 
7442 
4465 
7440 
4466 
4467 
5307 
7280 
1128 
3454 
55384 
2025 
2969 
2144 
1903 
1421 

2288 

7380 

7340 
3474 
1136 
3472 
1142 
3600 
1141 
SQB4 
4324 
3682 

7348 

Vid 

FCLS, 

RETS, 

PAGE 

FOL4, 

454354 PAGE 4023 

/eTAD ,o3 IN B008 

/DATA87777 
/,0C,387776 

/INSTRUCTION2TAD ped 
/1.,0C,37777 
ZINSTRUCTIONSCMA CML RAR 
/L0C , 38988 
ZINSTRUCTION@UMP I , ad 
/L,0C, 2004 

/ADORESS=RET4 
/\,0C, 28902 

43eSEPn74 

/ 
/ 

/ 
CLA CLL 
JMP I XSTAS 
NOP | 
NOP 
JMS 1 XAVREG 
t . 

/ 
/ 
SZ, 
SZA 
JMS { XDATER 
SKP 
JMS 1 XHALT2 
JMS 1 = XLoop 
JMP FOLS 
CLA 
TAD ss SEQG 
DCA SEQ 
JMP } SEQ 
RET 
RET2 
RETS 
1983 
4421 

/ 
/ | 
/FALSE CARRY TEST #4 
/ 
CLA CLL 
/ 
; 

CLA Chh CMA 
DCA XSTAL 
TAD INS4 
DCA I XxSTa2 
TAD INS6 
DCA TSTAS 
TAD INSS 
DCA =‘ TSTA4 
TAD AD4 
DCA TSTAS 
/ 
/ , 
/ 
CLA CLL CMA



2214 
2215 
2216 
2217 

2228 
2221 
2222 
2225 
2224 
2225 
2226 
2227 
2239 
2234 

2232 

2233 
2234 
2235 
2236 
2237 
2249 
2241 
2242 

2248 
2244 
2245 

2246 
2247 
2258 
2254 

2232 
2253 
2254 

2255 
2256 
2257 

PALis 

5472 
7299 
7988 
4464 

7438 
7449 
4465 
7448 
4466 
4467 
5213 
1126 
$154 
5554 

7389 

7388 
1143 
3472 
1137 
3389 
1137 
3861 
1453 
5982 
1525 
5283 

7349 
3474 
1043 
5472 
7092 
7200 
4464 

7439 
7449 
4465 

Vig 

RETA, 

FETs, 

FOSS, 

FOLS, 

RETS, 

L5"SEPe74 45334 

JMP XSTA2 
NOP 
NOP 
wus ! XAVREG 

/ 
/ 
S2\, 
SZA 
JMS ! XDATER 
SKP 
JMS ! XHALT2 
JMS 1 XLOOP 
JMP FCL4 
TAD SEQS 
DCA SEQ 
JMP { SEQ 

/ 
/ 
/FALSE CARRY TEST #5 

~—6 CLA CRL 
/ 
/ 
/ 
CLA CLL 
TAD INS7 
DCA { xSTa2 
TAD INSS 
DGA TSTAS 
TAD INSS 
DCA TSTAG 
TAD INSiS 
DCA TSTAS 
TAD AD5 
DCA TSTA6 
/ 
/ 
/ 
/ 
CLA CLL CMA 
OCA } XSTAL 
CMA 
JMP ft XSTA2 
NOP | 
NOP 
JMS 1 XAVREG 
/ 
/ 
/ 
SZ, 
SZA 
JMS | XDATER 

) 
PAGE 1924 

/INSTRUCTION®ISZ | 04 
/1,0C, 87777 
INSTRUCTIONS IAC 
/L0C, s8ge¢ 

 SINSTRUCTIONSIAC 
/,0C,s8oe1 
INSTRUCTIONS QMP { red 
/1,0C, 88982 
/ADDRESS#RETS 
/..0C, 88903



2268 
2261 
2262 
2263 
2264 
2265 
2266 
2267 

Palio 

7448 
4466 

4467 
5246 
72080 
1127 
3154 
5554 

7388 

7308 
1144 
3472 
1137 
3601 
1184 
3902 
1526 
S883 

7349 
3289 
7249 
5472 
7200 
7988 
4464 

7439 
744g 
4465 
7449 
4466 
4467 
5382 
7209 
113g 
3154 
5554 
2245 
2252 
2306 

Vida 

FCTS6, 

FCS6, 

FCL4, 

RETS, 

AD4, 
ADS, 
AD6, 

L3eSEPs71 43934 

SKP 
JMS J XHALT2 
JMS 1 XLOOP 
JMP FCLS 
CLA 
TAO SEQ6 
DCA SEQ 
JMP ! SEQ 

/ 
4 : . 

/FALSE CARRY TEST #6 
/ 
CLA CLL 
4 
CLA CLL 
TAD. INS8 
OCA 7 XSTa2 
TAD INSS 
OCA TSTAa4a 
TAS INS&S 
OCA TSTaS 
TAO ADé 
DCA TSTA6 / 

4 

/ 
/ 
CLA CLL CMA 
DCA TSTAS 
CLA CMA 
JMP } XSTA2 
NOP 
NOP 
JMS ~ XAVREG 
/ 

/ 
/ 
$2. 
SZA | 
JMS { XDATER 
SKP 
wMS I! XHALT2 
JMS J XLOOP 
JMP FCL6 
CLA 
TAO SEQ7 
DCA SEQ 
JMP f SEQ 
RET4 
RETS 
RET6 

PAGE 1025 

PTASTRUCTIONaL SE yet 
A\,0C, 87777 
J INSTRUCT LONI AC 
41,0C, #8 O84 

/INSTRUCT IONS UMP 1,4 
/\.9C,s8g02 
/AGORESSSRETS 
/|,OC, a8g03



2400 

2484 
2492 
2495 
2494 
2485 
2486 
2487 
2419 
2411 

2442 
2443 
2434 
2449 
2416 
2417 
2429 
2423 
2422 

2423 
2424 
2425 
2426 
2427 
2439 
2431 
2452 
2433 
2434 
2435 

2436 

2437 
2449 

PAL1@ 

2409 

7380 

7388 
1445 
3472 
1137 
3081 
1154 
3882 
1326 
S883 

7349 
S819 
7949 
3088 
7048 
3472 
7898 
7980 
4464 

7432 
744g 

4465 
7419 
4466 
4467 
3242 
7289 
1431 
3454 
5534 

7588 

(7309 
1137 

Vi4i 

PAGE 

FCT?, 

FCS7, 

FOL 7, 

RET?, 

FCTS, 

FCS6, 

L3aSEPe71 

/ 
/ 

/FALSE CARRY TEST#7 
/ 

CLA CLL 
/ 

/ 

/ 
CLA CLL 
TAD INS9 

DCA { XSTA2 
TAD INS3 
OCA TSTA4 
TAO INSGS 

DCA TSTA5 
TAD AQ? 

DCA TSTA6 

/ 
/ 
/ 

CLA CLL CMA 
DCA TSTIND 
CMA 

OCA TSTAS 
CMA | 

JMP XSTA2 
NOP 
NOP 

JMS 7 XAVREG 
/ 
/ 

/ 

$21 
SZA 

JMS 1 XDATER 
SKP 

JMS | XHALT2 

JMS ! XL COP 
JMP FCL? 
CLA 
TAD SEQ8 

DCA SEQ 
AMP i! SEQ 

/ 

/ 

/FALSE CARRY TEST #8 
/ 

CLA ChL 
/ 
/ 

/ 
CLA CLL 
TAD INSS 

D seee 

/INSTRUCTION#ISzZ2 { TSTIND 
/1,0C ,87777 

/INSTRUCTION® IAC 
/1,00, 88904 
/INSTRUCTION® UMP } 
/\,9C,#8g9682 

/ABDRESSaRET? 
/\,0C,s8903 

/INSTRUCTIONSIAC 

hd 

~
 

,



PALIe 

3206 
1137 
SBG4 
1149 
$882 
1327 
SPG4 

7309 
1146 
3472 
7248 
5472 
708g 
7908 

7430. 
7449, 

7382 

7348 
3474 
1137 
SQAQ 
1144 
3004 
4539 
3292 

738@ 
1147 

Vi44 

FCS, 

RETS, 

FETS, 

FCS9, 

FOL, 

13eSEPe71 13431 

DCA TSTA3 
TAD INS3 
DCA TSTA4 
TAD INS4 
OCA TSTAS 
TAD A08 
DCA TSTA? 
/ 
/ 
/ 
CLA CLL 
TAD INSi@ 
OCA 1 xSYa2 
CLA CMA 
JMP IF 3 xSfao 
NOP 
NOP 
/ 
/ 
/ 
$2, 
S2A 
JMS ! YXDATER 
SKP | 
JMS} XHALT2 
JMS f XL00P 
JMP FCL8 
CLA 
TAO SEQ9 
OCGA SEQ 
JMP 1 SEQ 

/ 
/ 
/PALSE CARRY TEST #9 

chs Chk 

, 
/ 
CLA CLL CMA 
DCA 1 xSTaq 
TAD INS3 
DCA TSTAS 
TAD INSS 
DCA TSTAG 

TAD AD9 
DCA TSTAS 
/ 
/ 
/ 
/ 
CLA CLL 
TAD INS44 

PAGE 1°27 

/L0C, stgag 
/INSTRUCTION®IAC 
/L0C, s0g01 
JINSTRUCTION|UMP | , 42 
/LOC, s8ga2 
/ADDRESSsRETB 
/LOC, s8g04 

CINSTRUCTION@UMS | o4 
(100,87777 

/DATAS7777 
/L,06,87776 
JINSTRUCTIONSIAC 

/L0C,s8gn9 
INSTRUCT LON JMP t , ot 
/LOC,sga4 
/ADORESSaRETO 

/,0C,s8ge2 

/INSTRUCTIONS JMS I ,e4 

\
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PALA® Vida L3eSEPa74 45134 } 1=28 

2505 3472 DCA }  xXSTA2 
2526 724g CLA CMA 
25087 5472 JMP 1 = XSTA2 
2518 7209 RET9, NOP 

2541 «7989 NOP 
25142 4464 JMS I YXAVREG 

/ 
/ 
/ 

2915 743g SZ. 
a5i4 746g SZA 
2545 4465 wMS ! XDATER 
2516 7449 SKP 
2547 4466 JMS 1 XHALT2 
2528 4467 JMS 2 XLOOP 

' 2324 3383 JMP FCL9 2522 720¢ CLA 
2523 41133 Tad SEQi¢ 
2524 3154 DCA SEQ 
2525 8554 JMP SEQ 
2526 2429 AQ?, RET? 
2327 2455 AQ8, RETS 
2530 2549 AQS, RETO 

2689 PAGE 

~
~
 ™
 

/FALSE CARRY TEST #18 
/ 

2688 7308 FOTI68, CLA CLL 

/ | 
/ 

| / 
2684 7300 FCSig, CLA Chi | | ae 2682 1159 TAD INSA2 ZINSTRUCTION#JMS { TSTIND 2695 3472 DCA! xXSTA2 /LOC, 87777 
2686 1137 TAD INS3 /INSTRUCTIONSIAC 2685 Saget DCA TSTAG | /L,0C, 88984 
2686 1151 TAD —sUENS4S | /INSTRUCTIONSYMP { , #1 2687 Sgg2 OCA TSTAS /,0C,s@ga2 2618 1345 TAD ADLa / AODRESS=RETig 2611 3903 DCA TSTAG /,0C, 32903 

/ 
/ 

| / 
2612 7348 = FEL, CLA CLL CMA 
26143 384¢ DCA TSTIND 
2614 7049 CMA 
2615 5472 JMP 1 = XSTa2 
2616 7800 RET19, NOP 
2647 7908 NOP 

V
e
e
”



2634 

PAL1& 

4464 

7430 
7449 
4465 
7446 
4466 
4467 

5282 
7289 
11354 
5154 
5534 

7369 

730B 
1137 
3099 
1144 

—( SBB4 
1316 
SP82 

7308 
1453 
3472 
7248 
5472 
7998 
7082 
4464 

7439 
744g 
4465 
74148 
4466 
(4467 
5244 
7200 
1135 

Vi4i 

FOTA4, 

FOSid, 

FOLAi, 

RETI4, 

(3eSEPa74 13134 

JMS 1  XAVREG 
/ 

/ 
/ 

SZ. 
SZA 
JMS I YXOATER 
SKP 
JMS 1 XHALT2 
JMS 1 XLOoP 
JMP FCL18 
CLA 
TAD SEQi4 
DCA SEQ 
JMP ft 8 SEQ 

/ y 7 

/FALSE CARRY TEST #11 
/ | | 
CLA CLL 
/ 
/ 

CLA L CLA Chl 
TAD h INSS 
DCA TSTAS 
TAD INSS 

OCA TSTAA 
TAD ADS4 
DCA TSTAS 
/ 
/ 
/ 
CLA Chi 
TAD INS45 
DCA ! XSTA2 
Cha CMA 
JMP 1 = XSTA2 
NOP 
NOP 
JMS 1  XAVREG 
/ 
/ 
/ 

S2L 
SZA 
JMS 1  XDATER 
SKP 
JMS 1 XHALT2 
JMS ! XLOoP 
JMP FCL41 
CLA 
TAD SEQ12 

PAGE 4629 

/INSTRUCTIONSIAC 
/\1,0C , 88962 
/INSTRUCTIONSUMP ft ,o4 
/ADORESS sei 
/ADORESSBRETIL 
(00, ebg02 

/INSTRUCTIONS UMS , 
A490 ,87777



PAL’® = 4.44 13eSEP 74 13632 } 1°32 
2065 31454 OCA SEQ 
2666 5554 JMP 1 SEQ 

/ 
/ 
/FALSE CARRY TEST #12 
/ 

2667 7308 FOTI2, CLA ChL 
/ 
/ 
/ 

2078 7302 FCS12, CLA CLL | | 2074 1437 TAD INS /INSTRUCTION#TAC 2672 3472 | pCa ! = xSTaA2 (40C,27777 2673 1152 TAD INS14 ZINSTRUCTIONS IMP fot 2674 3000 OCA TSTAS /, OC, s8909 2075 4347 TAD AD42 /KODRESSHRETi2 2676 3804 DCA TSTAA /,0C, 88961 
| / 

/ 

; 
2677 7348 FELIZ, CLA ChL CMA 
2788 5472 JMP f= xSTa2 
2783 7598 RET12, NOP 
2702 7988 NOP 
2783 4464 JMS I XAVREG 

/ 
/ 
/ 

3704 «7439 SZL 
2785 744g S24 
2786 4465 JMS | XODATER 
2787 7449 SKP | 2748 4466 UMS ft XHALT 
274% 4467 JMS f ¥LOOP 
2742 5277 UMP FOL A 
2743. 5744 MP OT wg 

2735 2646 ADLG, RETLO® 
7x6 76540 ADA, = - RE Tat 2747 «6701 ADS2, RETA 

3980 PAGE 
/(TAPE 3) | | _ | /COMPARE TWO NUMBERS! W1i*NOT(W2) OW2eNOT(WL) 5, WieW2 / 

3008 egeg SAMEAS, @ 
3001 734g CLA CLL CMA 
3482 8849 AND 
3203 7949 CMA 

e
e
e
”



PALI Vi4dd LSeSEPe74 L357S4 PAGE {#34 

3284 9937 AND Wi 
3025 764g SZA CLA /WLONOT(W2) 29 3426 568g JMP } SAMEAS /WLONOT(W2INOT BO, ERROR 3487 7g4g CMA 
3012 9937 AND Wd 3011 794g CMA 
3¥12 B94g AND W2 3013 764g SZA CLA /W29NOT (W198 3014 Seg JUMP !  SAMEAS /W2°NOT(WL) NOT @, ERROR 3015 2299 1S SAMEAS | 3016 560g JMP }  SAMEAS /WAaW2 

/ 
“SAVE AC AND LINK 
/ 

3917 0982 SAVREG, 8 3628 3925 DCA TEMPAC 3921 7439 $2), $822 7p4g CMA | 3923 3926 DCA TEMPL 3024 794g CMA 
3025 9925 AND TEMPAC 3826 3647 JMP t = SAVREG 

/ 
CHALT ON ERROR, OJSPLAY ADORESS OF FAILED TEST IN AC y : 

3227 6088  WHALT2, 2B | S030 7684 LAS 
$834 8183 AND SReg CTEST SROR _ 3632 764g | SZA CLA | SUPPRESS WAL? IF SROGSd SB33 5627. JMP $  HALT2 oe S34 1154 TAO SEQ /PUT ADDRESS OF PalLeO fest IN 3038 7482 HLT | 7AC AND STOP 3036 5627) JMP t WALT? CGONTINUE TESTING 

/ 
/ 
/OATA ERROR WAS OCCURED 
/ S037 9900 ODATER, @ 

SQ4QB 7604 LAS | | 3641 0184 AND SRB4 /TEST SRoY 3642 745g SNA SUPPRESS FRROR fYPE IF SROdad S843 4256 JMS TYPS2 /SET YP FOR ERROR TYPE 3244 2237 1S$2 DATER | 3045 5637 JMP { DATER 
| / 

/ 
/ 
/ J _— 

/1,00P 8N DATA ERROR 
/ 

3046 apeg LOOP, 3g 
3247 7624 LAS



3058 
3054 
3652 
3653 
3054 
3655 

3856 
3857 
3260 
3061 
3062 
3063 
3864 
3265 
3866 
3067 
3079 
3074 
$872 
$873 

3208 
3281 
3282 
3283 
$204 
32285 
3286 

$287 
$219 

—6(Saad 
3212 

3243 
3244 
3245 
S216 
S247 
3229 
$221 
3222 
3223 
3224 
3225 
3226 

PALIS 

6105 
7659 
5254 
5646 
2246 
5646 

"gag 
4446 
5744 
1937 
4673 
7349 
0925 
3937 
9926 
3249 
4468 

64463 
5656 
3227 

3208 
7308 
2928 
5224 
76084 
8445 
7658 
5224 
7604 
B1iia 
7649 
7402 
7604 
2116 
7649 
5224 
$629 
3409 
4446 
5732 
5207 
1122 
3454 
5554 

Vi41 

NLOOP, 

TYPS2, 

XABOuT, 

PAGE 
ENDFET, 

FCTHLT, 

FCTOK, 

/TYPE DATA ERROR MESSAGE 
/ 

LSeSEPa74 

AND SRB2 

SNA CLA 

JMP NLOOP 

JMP { LOOP 
{$2 .00P 
JMP f LOOP 

/ 

a _ 
JMS ] KPRINT 
DATEo#4 
TAD WA 
JMS { XADOUT 
CLA CLL CMA 
AND TEMPAC 
DCA WO4 
AND TEMPL 
OCA WO2 

JMS !  XLNKOU 
JMS } XWOOQUT 
JMP } TYPS2 
ADOUT 
/ | 
7ZEND OF PASS 
/ 

CLA CLL 
1Sz CNTR 
nt our 
LAs _ 

AND SR48 
SNA CLA 
JMP FCTOK 
LAS | 
AND SRO9 
SZA CLA 
HLT 
LAS 

ANO SR4ii 
SZA CLA 
JMP OUT 
JMP l ’ +4 
RNADY | 
JMS |] XPRINT 
OKSe4 
JMP FOTHLT 
TAO SEQ4 

OCA SEQ 
WMP f SEQ 

/ 

X sese 
/TEST SRO2 

/LOOP IF SRo2e4 
/D0 NOT Loop 

7YYPE "DATA ERRORN 

/TYPE TEST ADDRESS 

/OUTPYUT RECEIVED LINK 
JOUTPUT REGEIVED ab 

/INCREMENT PASS GOQUNT 
/PASS NOT COMPLETE 

/TEST SRID 
71S SRAGs1 
JNO, TYPE PCT 

/TEST SROO 
718 SRb9e4 
/YES, HAL 

/TEST SRLS 
41S SRA124 
7YES, LOOP ON PCT 
7NO, GO TO NEXT PEST



PALI@ 

800g 
3037 
1037 
8172 
3264 
1837 
7986 
7904 
0266 
1264 
1267 
$264 
1937 
7042 
7942 
7842 
8172 
3263 
1937 
7912 
70.9 
9266 
1263 
1267 
$263 
A446 
53262 
5627 
8989 
890g 
4908 
8788 
6g6e 

340g 
7308 
4473 
7320 — 
1041 
4043 
1043 
4041 
1844 
1044 
1843 

—« B43 
1841 
1841 
1243 
1041 
L243 
1943 

Vi44 

ADOUT, 

Ad, 
AR, 

KO7Oa, 
K606¢, 

PAGE 
RNADZ, 

{SaeSEP a 74 

“CONVERT ADDRESS 70 ASC] -AND OUTPUT 
/ 
G 
DCA 
TAD 
AND 
OCA 
TAD 
RTL 
RAl, 
AND 
TAQ 
TAD 
OCA 
TAO 
RTR 
RTR 
RTR 
AND 
OCA 
TAO 
RTR 
RAR 
ANO 
TAO 
Tad 
OCA 
JMS 1} 
Aind 
JMP f 
@ 

4008 
708 
6g6e 

CMULTIPLE ADDITIONS OF RANDOM NUMBER AND ITS TWO!S COMPLEMENT 
CLA ChL 
JMS } 
CLA Chi 
TAD 
TAO 
TAO 
TAD 
TAD 
TAO 
TAD 
TAD 
TAD 
TAO 
TAD 
TAD 
TAD 
TAD 

XRAND 

RANDA 
RANDC 
RANDE 
RANDA 
RANDA 
RANDA 
RANDC 
RANOC 
RANDA 
RANDA 
RANOC 
RANDA 
RANOC 
RANDC 

PASE 133 

/GENERATE RANDOM NUMBERS 

/ACaQ 

/AC8@ 

/ACSB 

/AC8O



3421 
3422 
3423 
3424 
3425 
3426 
3427 
3439 
3434 
3432 
3433 
3434 
3435 
3436 
3437 
3449 
3444 
3442 
$443 
3444 
3445 

3446 — 

3447 
3459 
3453 
3452 
3433 
3454 
3455 
3456 
3457 
3468 
3461 
3462 
3463 
3464 
3465 
3466 
3467 
3479 
3471 
3472 
3473 
3474 
3475 
3476. 
3477 
3582 
S581 

PALL® 
1041 
1044 
1843 
1043 
1043 
1044 
1043 
1944 
1941 
1044 
1943 
4043 
7998 
4464 
7430 
7449 
4646 
4467 
5282 
5645 
3688 

3447 

CELE) 
7604 
0104 
764g 
3382 
4446 
5565 
4446 
5346 
734g 
941 
$857 
4464 
7349 
$943 
3937 
4461 
7349 
G25 
3937 
7949 
9826 
3049 
$469 
4464 
4446 
5742 

Vi44 

XRNIER, 

RNAIER, 

t32SEPs741 

TAD RANDA 
TAD RANDA 

TAD RANOC 
TAO RANOC 
TAD RANOC 
TAD RANDA 
YAD RANDC 
TAD RANDA 
TAD RANDA 
TAD RANDA 
YAD RANOC 
TAO RANOC 
NOP 
JMS ! XAVREG 
Szl 
SZA 
JMS } XRNLER 
JMS I NERROP 
JMP RNADL+2 
JMP J ,o4 
RNAD2 

RNLER 

/ 
/RANDOM 
/ 
g 

LAS 
AND SROL 
SZA CLA 
JhP SKHLT 
JMS } XPRINT 
EMS Bead 
JMS } XPRINT 
DH4e4 
CLA CLL CMA 
ANDO RANDA 
OCA WOd 
JMS XWOOUT 
CLA CLI CMA 
ANO RANOC 
DCA WOE 
JMS I XWOOUT 
CLA CLL CMA 
AND - TEMPAC 
DCA WO4 
CMA 
AND TEMPL 
DCA WD2 

JMS J XLNKOY 
JMS ! XWDOUT 
JMS | XPRINT. 
CRLF #4, 

) 19734 

/ACZO 

/ACO 

/ACaQ 

7SAVE AC AND LINK — 
/IS LINKad, AND ACe@ 

7ERROR, AC NOY @, OR LINK NOT 4 OR BOTH 
/RESULTS OK 

ADD TEST 4 ERROR HANDLER 

/TEST SRO 
41S SROi 84 
/YES, SUPPRESS ERROR TYPFOUT 
/Y¥PE "RANDOM ADH TESTY FAILED" 

/TYPE "RANDA, RANDE, RESUL'TA 

/OUTPUT RANDA 

/OUTPUYT RANDE 

/OUTPUT RESULTANT LINK 
/OUTPUT RESULTANT AC 

e
e
”



PALI@ 

7604 
8183 
7649 
5647 
7389 
1247 
7482 
5647 

C099 
7392 © 
1941 
7084 
7438 
13542 
3944 
1944 
7043 
3943 
7408 
1341 
7964 
7430 
1342 
S341 

7439 
7049 
S44 
1044 
7842 
3Q45 
3742 
0984 
8983 

S698 
7349 
80414, 
S346 
7842 

AB44 
7049 
3547 

V443 

SKHL TF, 

RANDOM, 

R2A, 
KO903, 

PAGE 
RNAD2, 

135eSEP e714 

LAS 
AND 
SZA CLA 
JMP } 
CLA CLL 
TAO 
HLT 
JMP | 

7 
7RANDOM 
/ 
g . 

CLA CLL 
TAD 

NUMBER GENERATOR 

RANDA 

KO8B8S 
RANDA 
RANDA 

RANOC 

PAGE 4035 

/TEST SROB 
/1S SROGey 
“YES, SUPPRESS ERROR HALT 

/HALT WITH ADDRESS OF RNADS IN AC 

/ADOITION OF RANDOM NUMBER AND MODIFIED 7COMPLEMENT TO PR 
7SET IN AC , 

/ 

CLA CLL CMA 
AND RANDA 
DCA APOS 
CMA 
AND RANDA 
CMA 
DCA ANEG 

QOUCE ONE KNOWN BIT 

“GET RANDOM NUMBER 
“STORE IT 

ONE'S COMPLIMENT OF RANOOM NUMBER 

\



n
a
e
 

e
e
t
g
 

ne
 
e
e
 
a
e
r
a
t
e
 

on
a 

ee
 

PALi® 

724¢ 
F183 
3352 

7848 
352 
7049 
3353 
7849 
8346 
0352 
7449 
$232 
7049 
8346 

4384 
7949 
9347 
3354 
5249 
7240 
9347 
4345 
7949 
9346 
3354 
7349 
O35g 
1354 
7438 
7681 
4464 
4463 
74408 
47536 
4467 
5249 

8254 

7349 
9354 
4359 
Vase 
7204 
4464 
4463 
7419 
4756 
4467 
5254 

7349 
8352 
7B1B 
3352 

Va4d 

NXTST, 

ALTIBT, 

MOONEG, 

CBTsTi, 

CBTSTa2, 

MOVMSK, 

L3"SEPa7t 

CMA 

AND K4ea0 
OCA MASK 
CMA 

AND MASK 
CMA 

DCA NMASK 
CMA 

AND APOS 
ANDO MASK 
SZa a 
JMP MODNEG 
CMA | 
ANDO APOS 
JMS XORG 
CMA 
AND ANEG 
DCA BNEG 
JMP CBTST1 
CMA CLA 
AND ANEG 
JMS XOR2 
CMA 
AND APOS 
DCA BNEG 
CLA CLL CMA 
AND BPQS 
TAD BNEG 
$Zl, 
TAC 

JMS ] XAVREG 
JMS ] XAMEA 
SKP 

JMS ] XRN2ZER 
JMS 1 NERROP 
JMP CBTSTi 
JMP CBYST2 

CLL CLA CMA 
ANO BNEG 
TAD BPOS 
Sz 
1Ac 
JMS } XAVREG 
JMS { XAMEA 
SKP | 
JMS ] XRN2ZER 
JMS Y NERROP 
JMP CBTst2 

CLA CLL CMA 
AND MASK 
RAR 

OCA MASK 

/SHIFT MASK ONE PLACE To 

435954 d ses 
/GET MASK 

/COMPLIMEN? MASK 

/GET RANOOM NUMBER 
/TEST SIGN BIT 
71S NUMBER NEGATIVE | 
“YES; MODIFY COMPLIMENT OF NUMBER 

/GET RANDOM NUMBER 
/MODIFY WITH MASK 

/GET COMPLIMENT OF RANDOM NUMBER 
/AND WYSE AS 1S 

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

/GET RANDOM NUMBER 
ZAND YSE AS [8 

“OAD AC WITH MODIFIED ARGUMENT /ADD UNMODIFIED ARGUMENT /O}D GARRY PROPIGATE INTO LINK 7NO, INCREMEN? NUMBER 
/SAVE Ac | /COMPARE MODIFIED 837 AND MASK 
7AC AND MASK DIFFERENT, ERROR “NO ERROR, AC ANO MASK THE SAME 7RETURN WERE FOR LOOPING 

740AD AC WITH UNMODIFIED ARGUMENT /AOD MODIFIED ARGUMENT 
/DID CARRY PROPIGATE INTO LINK /NO, INCREMENT NUMBER /SAVE Ac | 
/COMPARE AG AND MASK 

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

G 

w
e



PALl@ 

742g 
5212 
4467 
520g 
570g 
4208 
gag 
8353 
7042p 
3354 
7949 
8347 
8352. 
7949 
9354 
7948 
335g 
5704 
oeag 
8352 
7049 
3354 
7949 
6346 
83353 
7948 
9354 
3359 
3745 

eee 
7649 
3355 
7049 
8825 
8353 
7446 
3344 
7840 
9352 
8355 
7449 
2332 
5732 
O08 
8980 
o000 
A288 
A8Og 
BOOB 
aang 
2208 
4g02 

V4 

XOR1, 

XOR2, 

SAMEA, 

EROUTS, 

APOS, 
ANEG, 
BPOS, 
BNEG, 
MASK, 

B
a
a
r
 
a
a
a
n
 

LSeSEP e734 

SNL 
JMP NXTBT 
JMS { NERROP | 
JMP RNAD2 
JMP 1 ya 
RARR 
8 
AND NMASK 
CMA 
NCA ABNOT 
CMA 
AND ANEG 
AND MASK 
CMA 
AND ABNOT 
CMA 
OCA BPOS 
JMP } = XOR4 
8 
ANO MASK 
CMA | 
DCA ABNOT 
CMA | 
ANO APOS 
AND NMASK 
CMA 
AND ABNOT 
pCa. BPOS 
JMP ft = XOR2 

) 
CMA 
DCA NOTAC 
CMA | 
AND TEMPAC 
ANO NMASK 
SHA | 
JMP EROUTS 
CMA | 
AND MASK 
AND NoTAC 
SZA 
1S2 SAMEA 
UMP 1 SAMEA 

PAGE 4037 

/HAVE ALL BITS BEEN TESTED 
7NO, CONTINUE 
/YES, TEST FOR LOOP ON RNAD2



), 

4098 
AGO4 
4882 
4003 
4084 
4905 
4006 
4887 
4019 
4041 
4942 
ana3 
4014 
4945 
4916 
4017 
4029 
4821 
4922 
4023 
4024 
4225 
4326 
4927 
4039 

4832 
4832 
4233 
4234 
4235 
4g36 
4837 
4g4g 
4944 
4242 

4175 
4176 
4177 

42028 

PALIS 

4082 

8280 
7604 
0104 
7648 
5233 
4446 
5685 
4446 
5364 
7340 
BI774 
3937 
4463 
7949 
g776/ 
3937 
4464 
7384p 
97754 
$937 
4464 
Veen 
8825 
3837 
4464 
4446 
5742 
7604 
(8483 
7648 
5602 
7300 
1282 
7482 
5600 

3752 
3751 
375g 
4299 
7388 

Vi4i 

PAGE 

LSeSEPa74 

/ 
7ERROR HANDLER FOR RANDOM ADD TEST 2, 
/ 
RN2ER, 

SHLT, 

PAGE 
RARR, 

# 
LAS 
AND 
SEA CLA 
JMP 
JMS ] 

AND 
OCA 
JMS { 
CMA 
ANO 
DCA 
JMS 1 
CMA 
AND 
DCA 
JMS 1 
JMS f 
CRLF a4 

LAS 
AND 
SZA CLA 
UMP } 
CLA CLL 
TAD 
ML T 

JMP } 

/ROTATE 

CLA CLL 

SRBL 

SHLT 
XPRINT 

XPRINT 

, CMA 
BPOQS 
WO4 
XWOOUT 

BNEG 
WO4 
XWOOUT 

MASK 
WO4 
XWDOUT 

TEMPAC 
wOd 
XWDOUT 
XPRINT 

SROB 

RN2ER 

RN2ER 

RN2ER 

/TEST SROL 
71S SROq = 4 
/YES SUPPRESS ERROR TYPeOUT 
‘NO, TYPE "RANBOM AOD *eS 

/TYPE ARG1, ARO2, ARGIHARG2, EXPECTED 

2 FAILEO" 

/OQUTPUT ARGS 

/QUTPUT ARG2 

/OUTPUT EXPECTED RESULT 

7OUTPUT RESULTAN? Ac 

/TEST SROg 
/\$ SRda = 4 
/YES, DO NOT WALT 
/NO, HALT WITH ADDRESS IN ac 

RANDOM NUMBER RIGHT USING RAR 

V
e
e
”



PALIa 

1844 
7449 
7229 

1041 
70198 
7819 
7919 
7849 

79148 
7819 

7818 
7849 
7818 

7918 
7848 
7949 
7048 
7048 
7918 
7916 
7848 
7049 
7010 
7040 
7948 
7048 
7840 
7848 
7048 
7048 
7008 
7908 
4464 
1043 
7649 
5259 

1944 
3937 
1026 
3a4g 
4462 
4735 
4467 
5208 

7300 
1044 
7448 
7220 
1044 
7004 
7004 
7004 

Vi4i 

RALR, 

{SeSEPe7¢ 

TAO 
SZa 
CLA 
TAD 
RAR 

CML 

/ROTATE 
CLA 
TAD 
SZA 
CLA 
TAD 
RAL 
RAL 
RAL 

CLL 

CML 

LINKR 

RANDA 

XAVREG 
RANDC 

#4 

LINKR 
WO4 
TEMPL 

WO2 
XAMEAS 
XRARR 

NERROP 
RARR 

PAGE 1239 

/GET LINK TO BE ROTATED 

/GET NUMBER 10 BE ROTATED 

/SAVE AC ANO LINK 
“AOD COMPLEMENT OF NUMBER To ac 
“ARE THEY EQUAL | 
/NO, ERROR 

/ARE LINKS THE SAME 
/NO, ERROR 
/TEST FOR LOOPING 
/,00P ON RARR 

RANDOM NUMBER LEFT USING RAL 

LINKR 

RANDA 

“GET LINK TO BE ROTATED 

/GET NUMBER TO BE ROTATED



PALI® 

7004 
7084 
7284 
7084 
7004 
7004 
7004 
7084 
7084 
7084 
7004 
7804 
7204 
7904 
7884 
7284 
7804 
7904 
7904 
7904 
7984 
7204 
7g84 
7888 
7908 
4464 
1943 
744g 
5325 
1844 
3837 
1026 
3g49 
4462 
4734 
4467 
5255 
5733 
4408 
5813 
Sooe 

4409 

7389 
1844 
7449 
7229 
1841 
7986 
7286 
7826 
72086 

V1i4i4 

XRALR, 
XRARR, 

PAGE 
RTLR, 

LSeSEP e714 

RAL 

RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
RAL 
NOP 
NOP 

JMS | 
TAD 
Szk 
JMP 
TAD 
DCA 
TAD 
OCA 
JMS 1 
JMS 1 

! JMS 
UMP 
UMP 1 
RTLR 
RALER 
RARER 

ROTATE 

CLA CLL 
TAD 
SZA 
CLA CML 
TAD 
RTL 
RTL 
RTL 
RTL. 

XAVREG 
RANDC 

b sean 

/SAVE Ac AND LINK oo 
/AQD COMPLIMENT oF ORIGINAL NUMBER fo ac CARE THEY THE SAME 
/NO, ERROR 

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

RANDOM NUMBER LEFTY USING RY, 

LINKR 

RANDA 

/GET LINK TO BE ROTATED 

/GET NUMBER TO BE ROTATED 

e
e
”



PAL1@ 

7286 
7386 
7226 
7086 
7886 

7086 
7086 
7086 
7986 
7296 
7086. 
7096 
7986 
7986 
7086 
7986 
70086 
7986 
7906 
7986 
7986 
7606 
790g 
7969 
4464 
1043 
7449 

525g 
1944 

3937 
1926 
3949 
4462 
4774 
4467 
5288 

—« 7388 
1044 
744B 
7228 
1843 
7042 
7812 
7042 
7042. 

—«7AL2 
7042 
7042 
7812 
7BL12 
7042 

Vi4i 

_RTIRR, 

{SeSEPa74q 

RTL 
RTL, 
RTL 
RT, 

r
e
 

8
 

e
o
.
 

/ROTATE 

CLA 
TAO 
SZA 

CLA 
TAD 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 
RTR 

CLL 

CML 

XAVREG 
~ RANOC 

a4 

LINKR 
WO4 
TEMPL 
WO2 
XAMEAS 
XRFLR 
NERROP 
RTLR 

PAGE 1944 

/SAVE AC ANO LINK a a 
7AQD COMPLEMENT OF ORIGINAL NUMBER fe ac 
/ARE THEY FHE SAME 
/NO, ERROR 

/COMPARE ORIGINAL AND ROTATED LINKS 
/LINKS NOT THE SAME, ERRROR 

RANDOM NUMBER RIGHT USING RTR 

LINKR 

RANDA 

/GET LINK FO BE ROTATED 

“GET NUMBER TO BE ROTAED



), 
45134 > year 

\ 

PALi® = v4.44 43eSEPa74 

4474 7842 RTR 
4475 7942 RTR 
4476 7812 RTR 

RTR 
RTR 
RTR 
RTR. 
RTR 
RTR 

: RFR 

4540. 7842 RTR 
4511 7842 RTR 
4542 7812 RTR 
45143 7942 ——ORTR 
45144 7080 NOP 
4545 7909 NOP 
4546 4464 JMS 1 XAVREG —/SAVE AC AND LINR 
4517 1843 TAD RANOC /ADD COMPLEMENT OF ORIGINAL NUMBER Yo ac 4520 7449 SZA “ARE THEY THE SAME 4524 5325 MP ,o4 /NOQ, ERROR 4522 1944 TAD LINKR 
4523 3937 OCA WO4 
4524 1926 TAD TEMPL 
4528 3gag OCA wO2 | | 7 4526 4462 JMS }  XAMEAS /ARE LINKS THE SAME 4527 4779 JMS 1 XRYRR /NO, ERROR 4538 4467 JMS Y NERROP 
4534 5255 UMP RTRR 

4532 292¢ | 182 CNFRY AINCREMENT PASS CQUNTER 4533 5366 JMP ENRN /NOT END OP PASS 4534 7684 LAs 
4535 9115 AND SRig /TEST SRIG 
4536 7659 SNA CLA /iS8 SRigad 4537 5363 MP RNDOK /NO, TYPE RANDOM 4549 7604 RNOHLT, LAs 
4544 0414 | AND SRO9 /TEST SROO 
4542 7649 — SZA CLA 418 SRB9e4 
4543 7402 HL? /YES, WALT AT END OF RANDOM 4544 7604 Las 
4545 9116 AND SRi1 /TEST SR14 4546 7649 SZA CLA /1S SRiia4 | 4547 5366 JMP ENRN /YES, |.00P ON RANDOM TESTS 4558 7684 FLOSW, LAS 
4554 9173 AND K@879 
4552 7119 RAR CLL 
4553 7842 RTR 
4554 3175 OCA FLODSAY /SAVE THE SWITCHES 4555 7604 LAS . 4556 9107 AND SRp4 “MASK FIELD RELOCATION SWITCH 4557 764g SZA CLA



PAL1@ 

5772 
5762 
0208 
4446 
5735 
9948 
5767 
S482 
3826 
3841 
4689 

4689 

4231 
4264 
7346. 
4341 
4334 
4$52 
4446 
5755 
436 
4331 
7344 
4341 
1175 
7644 
1174 
7659 
5223 
7682 
3778 
1344 
1145 
3226 
9802 
563g 
8200 

ELT: 
7382 
3474 
1374 
3176 
6204 
3574 
1372 
1113 
3243 
C880 

V$44 13 eSEPe74 43434 
JMP oI XFLOCK 
JMP 1 »*t 
RSIMAD 

RNDOK, yMS ? XPRINT 
OK4e4 

JMP RNDHLT 
ENRN, JMP ft | 

RNADS 
XRTRR, RIRER 
XRILR, RYLER 

XFLOCK, FLOCHK 
/ . 

PAGE 
/ 
/ROUTINE TO 
/ 
PLOCHK, YMS PROF NO 

JMS RELOC 
CLA CLL CMA RTL 

LFER JMS LF 
JMS aS¥rk 
JMS FLONO 
JMS { XPRINY 
BKMES 
JMS FLOHR 

CLA CLL CMA RAL | 
JMS LFER | 
TAD FLOSAY 

TAO FLONUM 
SNA CLA 
JMP . 

CLA 
JMP f XFLOSW 
TAD 
TAD | 

| 9008 
FLDEX, MP Y ‘os 

RSIMAD — 

/ 
FLOFND, @ 

CLA CLL 

TAD KSTOP 
DCA FLOCNT 

COF y 

TAD KCOF 
TAD KQ81G 
DCa FLDOF 

JMS ASTRK 

CyA 

7*8 
HLT 

OCA 

/ 
/ROUTINE TO DETERMINE NUMBER OF 

DCA FLBNUM 

DCA } Kg 

FLODF, @ 

PRINT " EXTENDED BANKS OF 
/TEXT FOR EXTENDED BANKS 

PAGE 4048 

/GOT FIELD RELOCATION SWITCH AND Go /NO, GO TO SIMULATED ADDIFION TEST 

SORT AND COMPARE RELOCATION INFORMATION 

“YES, FINO NUMBER OF FIELOS PRESENT | /RELOCATE 70 NEXT BANK PRESENT OR BANK @ 
ZAC TQ 7778 | 
/PRIN? SOME CReLf 
/PRINT SOME saennnee 
/PRINT AMOUNT OF MEMORY 

MEMORY TO BANK 
| : . OF MEMORY TQ BANK 

/PRIN? NEW FIELD 
/PRIN? SOME seeeees 
4\6 TO 7776 
CPRINY SOME ER « LP 

/COMPARE SWITCHES 

“TRY [7 AGAIN 

/MOOTFIED FOR NEW FIELD 

START POINTER 

BANKS OF MEM’ 

“JUST A COUNTER 
/TO FIELD @ 

/MODIFIED BY TEST 

\



PALI 

7348 
3574 
1574 
7659 
5255 
21474 

1243 
21476 
5244 
7300 
6201 
1574 
7659 
5634 
7602 
5274 

2009 
7308 
3176 
6224 
1443 
8375 
3342 
7304 
1474 
7984 
7906 
7944 
1342 
7628 
1342 
1372 
3314 
6224 
1372 
3342 
1342 
3347 
e989 
£576 
soon 
3576 
1576 
CELT: 
7041 
1576 
7659 
5326 
7602 
8312 
2476 
3342 

Vi4i 159 

CLA 
BCA 

TAD 
SNA 
JMP 

1S2 
TAD 
1SZ 
JMP 

CLA 

TAD 
SNA 
JMP 
HLT 
JMP 

/ 
/ROUTINE TO 
/ 
RELOc, 2 

FLOFRM, 9¢8@ 
TAD 

FLOGO, egee 
DCA 
TAD 

FLORM1, #908 
CIA 
TAD 
SNA 
JMP 
HLT 
JMP 
1$2 
JMP 

EPe74 13134 

CLL CMA 
1 kg 
I Kg 
Cla 
»*5 
FLBNUM 
FLODF 
FLBCNT 
FLDOF #2 
CLL 

g 
1 ke 
CLA 
1 PLOFND 
ChAT 
FLOFND | #4 

) seas 
/FRY EXTENDED FIELD 

/SAME IF FIELD PRESENY 
/OATA BAD OR FIELD NOP THERE /UPDATE FIELD COUN? 
/GET LAST FIELD coF 
/STOP AFTER 9 
/TRY NEXT? FIELD 

7BACK TO FIELO g 

/OID FIELD @ CHANGE 
/FIELO @ O'*K, Ext? 
/FIELO ERROR 
“FRY AGAIN 

MOVE PROGRAM TO NEXT FIELD OR FIELOB a 

| CLL 
FLOCNT 

Kge18 
Ko7p 
FLOFRM 
Cul, FAC 
FLONUN 

FLOFRM 
CLA 
F OF RM 
RCOF 
FLOGO 

) KCOF 
PLOFRM 
FLOFRM 
FLDRM4 

I FLOCNT 

tT FLOCNT 
I FLOCNT 

I FLOCNT 
CLA oes 

Cla 
FLOFRM 
FLBCNT 
FLOFRM 

/GET GURRENT FIELD 
/UPDATE TQ NEX? FIELD 
/MASK 608 

“NEW PIELO POINTER 

/MOVE TO 608 

/COMPARE TO FIELOS PRESEN? 
/YES, GOOD FIELD 
790 BabK To riee 6.8 
/SET POINTER oR Ne FYELO 
“WHERE IS PROGRAM 

/SET POINTER FOR FIELD yUST TESTED 

/SAME MOVE 
/MODIFIED YO CURRENT FIELD 
/GET DATA WORD 

/STORE DATA 

/THIS THE 6GO0D ONE 
/O10 DATA CHANGE 
/DATA O,K, 
/RELOCATION ERROR 
/TRY SAME WORD AGAIN 
/UPDATE TQ NEX? ADDRESS 
/TRANSFER NEXT WORD 

3 

\ 
‘



PALI 

5664 

o008 
1374 
3176 
1376 
4447 
2176 
5334 
5734 

8800 
3176 
1374 
4447 
1373 
4447 
2476 
5343 

8744 

2900 
1174 
G172 
4077. 
4447 
5750 

6900 
1544 
Q173 
7818 
7842 
1977 
4447 
3760 

4559 
7774 
6204 
242 
8245 
A170 
8252 

5 R80 

2000 
7604 
M424 
7642 
5218 
4446 
5625 
4264 

LFCR, 

FLONO, 

/ 
FLOHR, 

L5aeSEPe71 

i] 

JMP 1 ASTRK 

DCA FLOCNT 
TAD KCR 
JMS 1 XTYPE 
TAD KLF 
JMS 1! XTYPE 
1S2 FLBCNT 
UMP ,85 
JMP I! LFCR 

TAD FLBNUM 
AND K88B7 
TAD K262 
UMS 1 XTYPE 
JMP 1 PLONO 

TAQ FLOGO 
ANO KBO7¢8 

TAD K268 
JMS 1 XTYPE 

JMP YT FLOHR 

FLOSW 
7774, 
6204 
B2i2 
G245 
8172 
A252 

g 
LAS 
AND SRO1 
SZA CLA 

JMP #4 
JMS 1 XPRINT 
EML2e41 

JMS ROPRY 

PAGE 1045 

/CORE LOADED EXIT 

/GET ASTRK CHAR’,
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T
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Ro
R 

e
e
t
 

ke 
n
r
 
S
c
e
n
t
 

et
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Via 

RALER, 

RTRER, 

RILER, 

ROHLT, 

ROBACK, | 

ROPRT, 

LSeSEPa74 

CLA Chl 
TAD 
JMP 

RARER 
ROHLT 

SRO1 

ed 
XPRINT 

ROPRT 

 RALER 
ROHLT 

SRO1 

o4 
XPRINT 

ROPRT 

RFRER 
ROWLT 

SRO1 

4 
XPRINT 

ROPRT 

SROO 
a3 

ROBACK 

ROBACK 

XPRINT 

CMA 
LINKR 
wO2 

N
S



PALI 

704g 
8041 
3237 
446g 
4461 
704g 
8226 
304g 
4469 
794g 
9925 
3937 
4464 
4446 
5742 
5664 

520g 
89 3736 

494g 
4004 
2207 
614g. 
404g 
494g 
4g4g 
494g 
0122 
8762 
4949 
4g4g 
494g 
494g 
4923 

1143 
2944 
6424 
594 
4949 
4949 
494g 
4001. 
2207 
6153 
9122 
8762 
4848 
404g 
4081 
22087 
6253 
M122 

Vi41 

PAGE 

—«COM SE, TEXT 

L3eSEPs74 

CMA 

ANB RANDA 
OCA WO4 
JMS ] XLNKOY 
JMS XWOOUT 
CMA 
AND TEMPL 
OCA WO2 
JMS f XLNKOY 
CMA 
AND TEMPAC 
OCA WO4 
JMS 1 XWOOUT 
JMS ! XPRINT 
CRLF awd 

JMP Y ROPRT 

/ 

fas 

AS834 

ARGS 

PAGE 1047 

ARG2 SIMULATED ARGLOARG2 ARG2eARGiee/



5242 
52435 
5244 

5245 
5246 
5247 
525 
5254 
5252 
5233 
5254 
5255 
5256 
5257 
5269 
5264 
3262 
5263 
5264 
5265 
3266 
5267 
S279 
3273 
3272 
5273 
5274 
8275 
5276 
5277 
5308 
3984 
S382 
S585 
3504 
5325 
53296 
9397 
REY | 
5341 
3342 
5313 
5344 
5315 
53146 
5317 
3329 
5324 
5322 
3323 
5324 
53525 
5326 
5327 
5339 

PALI2 

764 
3736 
AgAg 
3736 
494g 
404g 
4017 
2241 
A744 
1601 
4448 
4049 
4949 
4923 
1145 
2544 
91424 
p524 
4949 
4040 
494g 
4904 
8324 
2584 
1437 
3688 
3936 
2223 
1624 
C149 
494g 
404g 
4g46g 
4Q22 
G416 
8483 
494g 
4949 
4048 
4949 
2385 
2325 
4424 
3736 

3736 
2281 
1624 
0449 
4949 
4042 
4042 
42982 
2017 
2349 

Vi4y 

OH2, 

DHS, 

DH4, 

L3eSEPa74 

TEXT /e@ 

TEXT /@@RANDA 

TEXT /e*RANDA 

15934 

ORIGINAL 

b seas 

RANDC 

BROS 

SIMULATED 

RESULTee/ 

BNEG 

ACTUAL ees 

RESULTee/ 

a
e
d



PAL1I9 

4949 
404g 
4049 
4049 
8216 
9587 
4942 
4042 
4042 
4042 
4222 
8323 
2914 
2437 
5682 

3736 
1722 
1407 
11416 
2444 
4048 
4949 
4049 
0403 
2425 
O1i4 
3736 
A982 
3736 
494g 
4049 
9422 
B764 
4948 
4049 
4049 
404g 
4004 
2287 
6249 
494 
4040 
44g 
053g 
2905 
1324 
8524 
4g4g 
4g4g 
4gag 
3403 
2425 
A444 
3736 
AgGD 

Vi4i 

DHS, 

OG, 

LSeSEPa7t 

TEXT /**ORIGINAL 

TEXT fae ARGS 

15734 PAGE 1249 

ACTUAL ee / 

ARG2 EXPECTED ACTUAL ee?



e
e
”
 

PALI2 

3736 
4g4g 
4048 
4923 
1115 
2514 
124 
8504 
4004 
a4n4 
4924 
8523 
244g 
2604 
1114 
9504 
TED 
3736 
494g 
4048 
4923 
4145 
2544 
6424 
0504 
4922 
0144 
4g24 
#523 
2449 
604 
1444 
0584 
ages 
3736 
4048 

4849 
4923 
11445 
2544 
6124 
n5e4 
4922 
8122 
4924 
9523 

62448 
A681 
4414 
B5084 
8880 
3736 
4249 
4049 
4223 

Vi4i 

EM1, 

EM2, 

EMS, 

EM4, 

L3eSEPs74 

TEXT {9 

TEXT fee 

TEXT /ue 

Jae TEXT 

45034 , } 1250 

SIMULATED ADD TEST FAILED/ 

SIMULATED RAL TEST FAILED/ 

SIMULATED RAR TEST FAILEB/ 

SIMULATED RTL TEST FAILED/



PALAe 

11145 
2544 
0124 
504 
4022 
2414 
4924 
8523 
2449 
601 
1144 
0504 
2089 
3736 
4949 
4g4p 
4623 
4115° 
2544 
0124 
0584 
4922 
2422 
4924. 
9523 
2449 
B64 
1414 
o504 
898g 
3736 
4049 
44g 
4923 
1145 

(2544 
0424 
8584 
4062 
2927 
4924 
8523 
2449, 
8603 
14414 
G504 
G098 
3736 
4949 
4049 
4222 
G116 
0447 
1549 
G14 

Vi4i 

EM5, 

EMG, 

EM12, 

LSeSEPH71 

TEXT (ue 

TEXT fee 

TEXT /me 

43131 PAGE 4954 

SIMULATED RTR TEST FAILED/ 

SIMULATED BSW TEST FAILEDZ 

RANDOM ADD TEST 4 PAILep7



PALI® 

3736 

4g4o 
4040 
4923 
1115 
2514 
01424 
2504 

4981 
a4n4 
424 
0523 
244g 
S601 

1144 
504 
2000 
3736 
4n4e 
4942 
4023 
4145 
2944 
a424 
504 
4922 
#144 
4024 
523 
244g 
9604 
1444 
524 
aged 
3736 
4948 
4949 
(4823 
1415 
2544 
@124 
F584 
4822 
Bi22 
4924 
9523 
2449 

—«AbBL 
1114 
8584 
4982 
3736 
4042 
4B4Q 
4223 

Vi4i 

EM1, 

EM2, 

EMS, 

EM4, 

iJeSEPa74 

TEXT /n? 

TEXT /e@ 

TEXT fue 

/uae TEXT 

13131.) gas 
SIMULATED ADD TEST FAILED? 

SIMULATED RAL TEST FAILED/ 

SIMULATED RAR TEST FAILED? 

SIMULATED RTL TEST FAILED/ 

N
e
e
”



PALi@ 

1115 
2514 
0124 
8304 
4922 
2414 
4024 
8523 
2449 
0601 
1144 
0504 
8989 
3736 
4949 
4940 
4023 
1145, 
2544 
6424 
0584 
4922 
2422 
4924 

2448 
601 
14i4 
0584 
BOap 
3736 
4049 
404g 
4025 
1145 

) 2544 
8424 

—8584 
4982 
2327 
4924 
523 
2449 
1604 
1414 
0504 
0980 
3736 
4949 
494g 
4922 
D116 
447 
1549 
404 

Va4d 

EMS, 

EM4, 

EM16, 

LSeSEP e714 

TEXT fue 

TEXT /ee 

TEXT /ne 

£5131 PAGE 4054 

SIMULATED RTR TEST FAILED/ 

SIMULATED BSW TEST FAILED? 

RANDOM ADD TEST 4 PAILED?7



Vi44a 

EMdi, 

EMi2, 

EM1S, 

EM14, 

13SeSEPa71 

YEX? {es 

TEXT fae 

TEXT Jae 

TEXT Jee 

L5'31 ' ) 450 

RANDOM ADD TEST 2 FalLep;7 

RANDOM RAR TEST FAILED? 

RANDOM RAL TEST FAILeD/ 

RANDOM RTL TEST FAILED 

N
e
e
”



PALI 

4049 
4949 
4922 
B116 
0427 
1549 
2224 
144g 
2485 
2324 
4986 
8111 
1485 
940g 
3736 
4042 
4940 
4922 
Oiis. 
8447 
1349 
2224 
2249 
2485 
2324 
49086 
Oidi 
1485 
6498 
3736 
2341 
1583 
Pry y 
3736 
2311 
1522 
1724 
000¢ 
3736 
9603 
24088 
3736 
2204 
1604 
1745 
e208 
3736 

3736 
4004 
0124 
0149 
8522 
2247 
2237 

Vida 

EMLS, 

OKi, 

OK2, 

OKS, 

OK4, 

CRLF, 

DATE, 

LSeSEPa74 15'32 PAGE 1933 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

TEXT 

foe RANDOM RTR TEST FAILED? 

/**SIMAD/ 

/e*SIMROT/ 

/eeFCT/ 

/©*RANDOM/ 

fee/ 

fe? DATA ERROR|?/



5754 

5755 
3756 
5757 
5769 
5764 
3762 
5763 
5764 
5765 
$766 
$767 
5776 
S773 
$772 
5773 
5774 
5775 
5776 
5777 

PALI@ 

3688 

7777 
4905 
3024 
A546 
8495 
8449 
0261 
1443 
2348 
1726 
4915 
8545 
1722 
Saag 
2647 
4982 
#116 
134g 
#209 

7688 
7308 
41455 
3377 
3377 

Vie4 

BKMES, 

07686 

LSeSEPa7i 45131 } 14954 

7777 /TEXT FOR EXTENDED BaNKS OF MEMORY 73 
4905 
3824 
A516 
24085 
R449 
6204 
16435 
23542 
1786 
4945 
9545 
1722 
3149 
2447 
4982 
8116 
1342 
O29B 
/ 
/ 
PRESTORE BINARY LOADER AND START LOADER 

CLA CLL 
TAD BIN 
OCA TSTA2 
Hp TSTA2 

PaNK 

\ 
;



BRAS 
Bigg 

[. ioe 
wéeow 

85ae@ 

24H2 
500 

2582 
780 

1208 
1128 

1202 
1509 

1498 
1598 

1608 
1782 

2000 
2198 

2208 
23599 

2468 
2500 

2662 
2708 

SPOR 
$192 

3268 
3588 

3422 
S528 

3698 
3782 

EL111114 
fLLitii1 

BLLLLA14 
f2114111 

LE119111 
BLL11114 

SLL14414 
BEVAI009 

SGL111114 
FEIGWLVWA” 

1b114114 
At114144 

EL1141111 
StiL1iiis 

8L111114 
$2111111 

AL1LL144 
fLiti1i1 

*ELitiit 
Pezsegoeg 

SLL11111 
PFAIS2O 

22411111 
f2£2111111 

a4211111 
SLLLi1i4 

PAL18 

1114g0g02 
1itiiidi 

111411121 
11111171 

14sii1i4 
1idai1i1 

pipitite 
141414141 

41414371 
tif111f3 

124414124 
d4idaiafa 

14214171 
LETC 

sadatats 
Cgegegead 

£idaists 
41212174 

14414371 
Hee 

rtititte 
11419474 

11f14172 
11414171 

fifiiii1 
22008080 

11411171 
Seeeea 

14411104 
1idisiii 

14414ii2 
1111444 

Vi4y 

Li114111 
14114114 

11114411 
titaizis 

t4i11141 
diitiaiy 

41111111 
41247111 

11i1i114 
Wiisisi4 

{1i1ii11 
Liisfiss 

41isisis 
TITTLE L 

44iiT414 
S2a9esee 

11217111 
21112114 

SECESES! 
114712148 

4109i141 
tiiiiais 

EREREE! 
COLLLL: 

41112114 
BQISSHH 

11141111 
OC2delee 

t1iii411 
14121111 

11117111 
1iiti411 

1S8SEPa7y 

Liiitiiii 
1l¢@44141 

112441141 
1if11411 

11211111 
1ifiiii1 

1a741141 
41211111 

14fii114 
1ifi1111 

14£11141 
44011141 

$4011141 
OO8S2088 

41241444 
LT LELELL 

1411114 
14019000 

14411111 
COeaRKag 

44011142 
16800899 

44011111 
SLO29800 

11241111 
ORESABRe 

442411411 
BOS2000e 

14011144 
11ii1i444 

11411411 
14211411 

45134 

11111411 
LiLiiii4 

LiLitiis 
14241111 

114111414 
d1iidai4 

{iitiisy 
1i4idii4 

G1itiiis 
diiitiis 

d1iii111 
fitiigee 

fiitidiis 
PASHOEZHS 

fiiidii44 
PAGSGG9S 

f2i44111 
O2BASGRR 

diiisiiad 
AGHOIFAG 

d4iiii44 
soegegen 

11144144 
EQPSlAlS 

41111111 
SOO88e8 

41111114 
SOBSAARA 

41144114 
11100988 

11144141 
Ziiidiis 

PAGE 4055 

Liliiids 
Lidatiti 

11411141 
11211141 

Lidiitiii 
Lissiiris 

LiLdi144 
1id1141414 

22421141 
1itiiii4 

LALilidy 
BSBHGI85g 

11111689 
SOGa088g 

1if14141 
BSSR8G8g 

L24a0141 
ISTIBHSY 

Zidiiiii 
SSF S898¢ 

14314131 
SS8GCaBg 

Livistity 
BPFGCaag 

11144141 
C2E0888G 

111131113 
ZOAGII8g 

114111414 
GQGR2258g 

Lii11444 
1ililiig 

1114111 
Citiiiis 

ZECECORS! 
{1114111 

{itifiis 
Latiiiis 

Tiiiiaits 
fiiitits 

Titatiis 
fitaiiis 

fifiatigi 
@gegeaga 

sg0g800g 
PELL 

T1tiifadi 
s2og8geg 

Lifstait1 
Saegtgeg 

Tiiiiiii 
Sgea8a0g 

{1f1iiti 
Sg0g8e00 

T1f17144 
Sso00880g 

{1i1i1i1 
82996009 

1i11if1i4 
82208008 

fiiiiiia 
§0208000 

fiiitiis 
e2000000 

{itaiids 
4ifitiii 

difatids 
1ifitadi 

d4ifa4141 
difgoga, 

b4ditat 
41f14441 

iifaiida 
dilizite 

ifiadisa 
EEE LL 

41119680 
a28oeg00 

4ifigiia 
agdgeobe 

fifiaads 
eo8eeaee 

GaTadida 
LEE) 

41711141 
opbeeoeg 

tifiegee 
egdaegae 
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