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ABSTRACT x 
quasars _- 

THE 2K TO 32K POP#8A PROCESSOR EXERCISER IS A PROGRAM TO 
CHECK THE EXECUTION OF MEMORY REFERENCE INSTRUCTIONS AND 
OPERATE INSTRUCTIONS, IN A 2K TO 32K PDP=8A COMPUTER, THE 
PROGRAM ALSO GHECKS FOR DATA TRANSMISSIONS, ANO INTERRUPTS IF 
A OPTIONS £ MODULE (M8346) IS CONNECTED IN LOOP BACK MODE 
AND THE PROGRAM 19 INITIALIZED TO TEST THE OPTION i MODULE. 
ALL INSTRUCTIONS, ADORESSES, MEMORY DATA; AC DATA, MQ DATA AND 

LINK DATA ARE GENERATED FRIM A RANDOM NUMBER GENERATOR, 

THE PROGRAM RELOCATES ITSELF A PAGE AT A TIME, UP AND DOWN, 
WITHIN ANY 2K TO 4K MEMORY FIELO, IF THE COMPUTER CONTAINS 
MORE THAN 4K OF MEMORY, THE PROGRAM WILL RELOCATE UP AND 
DOWN BETWEEN MEMORY FIELOS, AT LEAST 2K OF MEMORY IS REQUIRED 
IN ae LAST EXTENDED MEMORY FIELD FOR THE PROGRAM TO RELOCATE 

INTO {7, 

THE PROGRAM CAN ALSO BE RUN ON THE POP*8A APT TEST LINE, 

REQUIREMENTS 
woeeseseeness 

HARDWARE 
ercecwrn 

THE FOLLOWING HARDWARE IS REQUIRED FOR THE EXECUTION OF THIS 

PROGRAM, 

PROCESSOR(S)! POP @BA/E/F/M 

MEMORY} 2K OF MEMORY TO 32K OF MEMORY IN ANY 
INCREMENTS OF 4K, 

OPTIONS! If GREATER THAN 4K OF MEMORY, A M837 OR 
M8317 MODULE (MEMORY EXTENSION/TIME SHARE CONTROL) 
18 REQUIRED. a 

if DATA TRANSMISSIONS AND INTERRUPTS ARE TO BE 
TESTED, A POP*8A OPTION BOARD #1 (M8346) 
1S REQUIRED (POP=8A ONLY), 

SPECIAL! IF A POPs8A OPTION BOARD #4 1S TO BE TESTED, 
THE FOLLOWING HARDWARE IS REQUIRED: 
A, ONE QUAD EXTENDER MODULE 
B, ONE BCQ8R-f1 CABLE 
C, ONE EIA TEST CONNECTOR (OPTIONAL) 
0. THREE TERMI@POINT JUMPERS, 

STORAGE 
were es 

THE PROGRAM INITIALLY OCCUPIES LOCATIONS @299 TO 8155 AND 
@200 FO 3722, LOCATIONS 9156 TO 0176 ARE RESERVED FOR THE 
RIM LOADER ON COMPUTERS CONTAINING LESS THAN 4K OF MEMORY, 
THE PROGRAM USES LOCATIONS 8499 TO 3155 AND 3680 TO 3722 
FOR PROGRAM INITIALIZATION, ONCE THE PROGRAM HAS BEEN STARTED: 
THESE LOCATIONS AND THE LOSATIONS RESERVED FOR THE RIM LOADER 

WILL BE DESTROYED, ALL LOCATIONS OUTSIDE THE PROGRAM AREA
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3,8 

3.f 

3.2 

IN THE PROGRAM FIELD AND ANY OTHER FIELD: IF SELECTED, ARE 
USED AS A TEST AREA, THE TEST AREA IS INITIALLY FILLED WITH 
HALTS ANO REFILLED AFTER EVERY 4896 TEST INSTRUCTIONS HAVE 
BEEN EXECUTED, IF THE PROGRAM IS ALLOWED TO RELOCATE, 1IT 
WILL RELOCATE UP AND BACK WITHIN A 2k TO 4K MEMORY FIELD 
AND UP AND DOWN BETWEEN MEMORY FIELD IF MORE THAN 4K, 

PREREQUISITE SOFTWARE 
waverecceseseoresenas 

PDP=BA CPU TEST 
POP=8A MEMORY TESTS 
KMB8=A OPTION TEST #2 = IF ?DP=8A OPTION BOARD #2 IN SYSTEM 
DKCB-AA OPTION TEST #4 © IF PDP#BA OPTION BOARD #4 IN SYSTEM 

RESTRICTIONS 
weesegeesres 

HARDWARE RESTRICTIONS 
ee eer ee were raeseessse 

A, MINIMUM OF 2K OF MEMORY TO A MAXIMUM OF 32K OF MEMORY 

@. IF A POPe8A OPTION BOARD #4 1S TO BE USED WITH THE 
PROGRAM, THE OPTION BOARD MUST BE CONNECTED IN 
LOOP BACK FOR THE 12 BIT PARALLEL I/0 AND THE 
SERIAL LINE UNIT, 

SOFTWARE RESTRICTIONS 
eet oreo seseeresesseas 

ALL THE SOFTWARE RESTRICTIONS LISTED BELOW PLUS FIELO 
AND MEMORY SIZE MUST BE ADHERED TO, OTHERWISE, THERE 
1S NO GUARANTY WHAT WILL HAPPEN TO THE PROGRAM, 

A, ONCE THE PROGRAM HAS BEEN STARTED, THE PROGRAM 
LOADER(S) WILL BE DESTROYED, 

B, ONCE THE PROGRAM HAS BEEN STARTED AND IT WAS INITIALIZED. 
TO RUN WITH OR WITHOUT THE HARDWARE FRONT PANEL 
SWITCH REGISTER, THE PROGRAM CAN NOT BE REeINITIALIZE0 
UNLESS THE PROGRAM IS RELOADED. 

C, BEFORE EACH PROGRAM START, LOCATION @024 IN THE PROGRAM 
FIELD MUST BE INITIALIZE0 FOR THE AMOUNT OF MEMORY 
TO BE TESTED, LOCATION 2221 INITIALLY IS PRESET TQ 6001 
(NO FRONT PANEL SWITCH REGISTER AND 2K OF MEMORY), 

Qh, ONCE THE PROGRAM HAS RELOCATED INTO ANOTHER MEMORY 
AREA, AND IT IS DESIRED TO CHANGE MEMORY SIZE, 
MEMORY SIZE CANNOT BE JECREASEQ BELOW THE 1K 
SEGMENT THAT THE PROGRAM IS LOCATED IN, 

&. IF THE FRONT PANEL SWITCH REGISTER WAS SELECTED: ALWAYS 

STOP THE PROGRAM BY SETTING THE SWITCH REGISTER TO 
0409, THIS IS DONE To INSURE THAT THE PROGRAM 
18 NOT IN THE PROCESS OF RELOCATING, FOR THOSE 
SYSTEMS WITHOUT A FRONT PANEL: IT IS BEST TO 
RELOAD THE PROGRAM,
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re 

F, IF THE PROGRAM WAS INITIALIZED-TO ANY 3K FIELD, THE 
PROGRAM SHOULD ALSO BE RUN AT 2K, THE REASON FOR THIS 
IS THAT IN ANY 3K MEMORY FIELD, ADDRESSES 2909 To 
3777 WILL NOT BE TESTEQ, 

STANDARD TEST PROGEDURE 
ee errr 

IF THE POP#8A OPTION BOARD #4 IS TO BE USED IN CONJUNCTION 
WITH fHE PROGRAM DO STEP A BELOW, OTHERWISE GO TO STEP B, 

A, DO THE FOLLOWING STEPS FOR THE INITIAL HARDWARE SETUP OF 
THE POPe*BA OPTION BOARD #1! 

1. TURN THE AC POWER OFF ON THE COMPUTER 
2, UNPLUG THE POP®SA OPTION BOARD #4 (M8316) FROM THE COMPUTER 
3. PLUG THE QUAD EXTENDER INTO THE SLOT THE M8316 OCCUPIED 
4. CONNECT BERG SOCKETS J4@ AND J5 ON THE M8316 MODULE 

IN PARALLEL USING THE 8CO8R#@i CABLE. IN CABLING 
THE BCOBR=O1 CABLE, MAKE SURE THAT THE LETTERING 
1S FACING UPWARDS ON ONE END OF THE CABLE AND 
DOWNWARDS ON THE OTHER END, 

5, SET ALL THE SWITCHES ON THE M8316 MODULE TO THE OFF POSITION, 
AND THEN SET Sie5, Si-6, AND Si@8 TO THE ON POSITION, 

6, PLUG THE M8316 MODULE INTO THE QUAN EXTENDER, 
7, URN THE AG POWER 3ACK ON TO THE COMPUTER, 
8, GO TO STEP 8, 

B, IF THE COMPUTER CONTAINS AT LEAST 4K OF MEMORY, LOAD 
THE PAPER TAPE, MAINDEG#@8=0JExXBeAePB, USING THE 
STANDARD BINARY LOADER TECHNIQUE AND THEN GO To 
STEP D. IF THE COMPUTER CONTAINS LESS THAN 4K 
OF MEMORY, DEPOSIT THE APPROPIATE RIM LOADER INTO 
THE LOCATIONS LISTED BELOW IN FIELD @, 

LOCATION LOW SPEED RIM HIGH SPEED RIM 
peeeeese cegteereeeece  prccenescacens 

0156 6032 6044 
0157 6034 6041 
9160 5357 5357 
o164 6036 6216 
0162 74,26 7186 
9163 7926 7006 
9164 7510 7340 
0165 5357 5374 
9166 7026 7906 
3167 6034 6014 
8170 5367 5367 
au7i 6034 6046 
B472 7420 7420 
9173 3776 3776 
0474 3376 3376 
9175 5356 3357 

C, PLACE THE PAPER TAPE, YAINDEC@$8eDJEXBRA-PM, INTO THE 
DESIRED READER, "LOAD ADORESS" TO 0136, PRESS "INIT" 
AND THEN "RUN", WHEN THE TAPE HAS BEEN LOADED, HALT 
THE COMPUTER AND GO TO THE NEXT STEP, .
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4.2 

D, IF THE POPeBA OPTION BOARD #418 TO BE USED IN CONJUNCTION 
WITH THE PROGRAM, DO THE ITEMS LISTEO BELOW, IF THE 
PDPeSA OPTION BOARD #1 1S NOT USED, GO TO PARAGRAPH 4.2: 
RUN PDP*8A PROCESSOR EXERCISER, 

4. WITHOUT TURNING POWER OFF ON COMPUTERS CONTAINING 
RAM MEMORY, TURN OFF THE TELETYPE AND UNPLUG THE 
TELETYPE CABLE FROW THE JS BERG SOCKET ON THE M8316 
MODULE IF CONNECTED, 

2, NOW USING THE TERMI*POINT JUMPERS, JUMPER THE 
APPROPIATE PINS ON THE J3 BERG SOCKET ON THE 
M8316 MODULE TO THE DESIRED LOOP BACK LISTED BELOW. 
A. EIA LOOP BACK » PIN F TO PIN J AND PIN E TO PIN M 

OR USE THE EIA TEST CONNECTOR IF AVAILABLE. 
B, 20MA LOOP BACK = PIN E TO PIN H, PIN K TO PIN KK, 

AND PIN S TO PIN AA, 
3, GO TO PARAGRAPH 4,2, RUN POP®BA PROCESSOR EXERCISER 

CHANGING [OT CODES 
were ren eeretsasess 

NOT APPLICABLE 

RUN PDPeSA PROCESSOR EXERCISER 
Seem eg eee metas se were TST ESET RS 

THE PROGRAM MUST FALWAYS" 3E INITIALIZED AT ANY PROGRAM RESTART, 
ONCE THE PROGRAM IS INITIALIZED TO RUN WITH OR WITHOUT THE HARDWARE 
FRONT PANEL SWITCH REGISTE®, IT CANNOT BE REINITIALIZED AGAIN 
UNLESS THE PROGRAM IS RELOADED, 

IN ORDER TO FIND, INITIALIZE, START AND STOP THE PROGRAM DO THE 
FOLLOWING STEPS, 

A. IF THE PROGRAM WAS JUST LOADED, THE PROGRAM WILL RESIDE 
IN THE FIRST 2K OF FIELD @ AND THE STARTING ADDRESS 
WILL BE 200, IF THIS WAS THE CASE GO TO STEP 8 TO 
INITIALIZE THE PROGRAM, TO FIND THE PROGRAM AND 
STARTING ADDRESS OF THE PROGRAM, ONCE THE PROGRAM 
HAS BEEN STARTED, DO THE FOLLOWING STEPS, 
14, LOAD EXTENDED ADORESS TO FIELD @ 
2, LOAD ADDRESS TO ADORESS @905 AND EXAMINE THAT LOCATION 
3, THE CONTENTS OF LOSATION @@05 WILL CONTAIN THE 

STARTING ADDRESS OF THE PROGRAM AND THE FIELD 
THAT THE PROGRAM IS LOCATED IN, THE CONTENTS OP 
ADDRESS 0905 WILL 3E IN THE FOLLOWING FORMAT SAFO, 
SA EQUALS THE MOST SIGNIFICANT SIX BITS OF THE 
STARTING ADDRESS, F EQUALS THE FIELD THAT THE PROGRAM 
IS LOCATED IN, SA@@ WILL BE THE NEW STARTING ADDRESS 
OF THE PROGRAM 

4, LOAD THE INSTRUCTION AND DATA FIELD TO THE FIELD 
THAT THE PROGRAM IS LOCATED IN (OBTAINED FROM 
STEP 3 ABOVE). 

5, GO TO STEP 8 TO INITIALIZE THE PROGRAM 

RB, THE PROGRAM WHEN FIRST LOADED IS INITIALIZED TO THE 
FOLLOWING CONDITIONS; NO HAROWARE FRONT PANEL SWITCH 
REGISTER, NO POP=SA OPTION BOARD #1 TESTING, AND MEMORY 
SIZE OF 2K, TO CHANGE THE INITIAL CONFIGURATION OR IF 
THE PROGRAM IS TO SE RESTARTED, LOAD ANORESS TO 9421
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Fa 

G. 

IN THE PROGRAM FIELD, NOW DEPOSIT INTO THIS LOCATION 
THE HARDWARE CONFIGURATION AND MEMORY SIZE TO gE TESTED 
FROM THE TABLES BELOu, 

HARDWARE CONFIGURATION BITS @ AND 1 = LOCATION ga2d 
we wer eee ee ene ewer ee we eee ewer asec ete reneenees 

BIT ®=0 USE LOCATION 8829 AS A PSEUDO SWITCH REGISTER 
BIT O=4 USE THE HARDWARE FRONT PANEL SWITCH REGISTER 
BIT 450 00 NOT TEST THE PDP=8A OPTION BOARD #1 
BIT 154 TEST THE PDP=»8A OPTION BOARD #1 

MEMORY SIZE « BITS 7eii = LOCATION af2i 
ee ee ee ee eer eerweecee 

MEMORY LOC 24 MEMORY LOC 24 MEMORY LOC 214 MEMORY LOC 24 
eer ees Seeqee Feet e8 See eee esmere cneees seeees Sete 

ik N/A 9K 9210 17K B820 25K Y23o 
2K 9001 10K Odi 18K 9824 26K QOS 

#3K 9002 #11k 0212 #19K 8022 827K 9032 
4K 8263 42K 8213 20K 8823 28K 6233 
5K gag4 13K @214 21K OB24 29K 8834 
6K 0005 14K 8015 22K 9025 3K GO35 

“7K 0006 #15K GB16 #23K 0026 #31K 6236 
8K $287 16K BO17 24K 0627 32K 9837 

#REFER TO STEP F IN SOFTWARE RESTRICTIONS, PARAGRAPH 3,2, 

IF BIT S OF LOCATION 9224 WAS SET TO A B, OAD 
ADORESS TO LOCATION g@2@ AND DEPOSIT INTO THIS 
LOCATION THE SWITCH REGISTER SETTING DESIRED 
(NORMALLY ALL ZEROES), 

TO START THE PROGRAM LOAD ADDRESS To THE ADDRESS OBTAINED 
IN STEP A ABOVE, SET THE SWITCH REGISTER TO THE DESIRED 
SWITCH SETTING (NORMALLY ZEROES), NOW PRESS "INIT" AND 
THEN "RUN", THE PROGRAY SHOULD NOW RUN, 

TO STOP THE PROGRAM "A.WAYS" SET THE SWITCH REGISTER 
OR PSEUDO SWITCH REGISTER WHICHEVER SELECTED TO 24990, 
FAILURE TO DO THIS MAY DESTROY THE PROGRAM WHEN IT 
IS RESTARTED, THE PROGRAM WILL HALT AFTER 4096 
TEST INSTRUCTIONS HAVE BEEN EXECUTED IF THE 
SWITCH REGISTER WAS SET TO 6400, RESETTING THE 
SWITCH REGISTER AND PRESSING "INIT" AND THEN "RUN! 
WILL CAUSE THE PROGRAM TO CONTINUE TESTING, 

THE PROGRAM SHOULO RUN UNTIL STOPPED BY THE OPERATOR, 
IF THE PROGRAM HALTED AND THE SWITCH REGISTER WAS NOT 
SET TO 0499, REFER To THE SECTION ON ERRORS, 

RUN THIS PROGRAM FOR 32 MINUTES, A PROGRAM PASS 
WILL RANGE BETWEEN 3 SECONDS TO 14 SECONDS DEPENDING 
ON MEMORY SIZE AND CYCLE TIME, 

TO RESTART THE PROGRAM, DO STEPS A. 8 AND C, 

:
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ERRORS a 
eeeeoa = 

ALL ERRORS DETECTED BY THE PROGRAM WILL RESULT IN 
AN ERROR HALT, REFER TO THE SECTION ON ERROR HALTS TO 
DETERMINE IF THE ERROR WAS A FAILURE DUE TO A MEMORY 
REFERENCE INSTRUCTION, OPERATE INSTRUCTION, SERIAL LINE UNIT 
DATA ERROR, PARALLEL 1/0 DATA ERROR, ILLEGAL INTERRUPT. 
BATTERY EMPTY, INACTIVE DEVICE, OR A RELOCATION ERROR, 

ERROR HALTS 
weecesomare 

TO DETERMINE WHAT TYPE OF ERROR WAS DETECTED BY THE 
PROGRAM, REFERENCE THE ERROR HALTS LISTED BELOW AND GO TO 
THE PARAGRAPH DESCRIBING THE ERROR AND FOR THE ERROR RECOVERY, 
ANY ERROR HALTS WHICH OCCUR AND DO NOT CORRESPOND TO ANY 
OF THE ADDRESSES LISTED BELOW, ARE CATASTROPHIC ERRORS, THESE 

ERRORS ARE PROBABLY OUE TO EXECUTION OF A INSTRUCTION TO THE 
WRONG ADDRESS OR FIELD. THE HEADERS FOR THE ERROR HALTS 
LISTED BELOW ARE DEFINED AS FOLLOWS: 
MIR ERR » MEMORY REFERENCE INSTRUCTION ERROR (AND=TAD@ISZ*OCA=JMS=JMP) 

OPR ERR = OPERATE INSTRUCTION ERROR 
SLU 0. ERRe SERIAL LINE UNIT DATA ERROR 
P, 1/0 0, ERRe 12 BIT PARALLEL 1/0 DATA ERROR 
ILL, INT & ILLEGAL INTERRUPT ERROR 
INACT. DEV. & INACTIVE DEVICE ERROR 
BAT EMP = BATTERY EMPTY 
SAPS & STARTING ADDRESS AND FIELD PROGRAM IS LOCATED IN 
ROLL UP « RELOCATION ERROR WHILE ROLLING UP IN A MEMORY FIELO 
ROLL DOWN « RELOCATION ERROR WHILE ROLLING DOWN IN A MEMORY FIELD 
SWAP FIELDS = RELOCATION ERROR DURING RELOCATION TO ANOTHER FIELO 

SAFO @ SA IS THE STARTING ADDRESS OF THE PROGRAM (SAB) 
AND F 1S DETERMINED BY THE OPERATOR FOR THE 
FIELO WHICH THE PROGRAM HALTED IN, SAF 
SHOULD AGREE WITH ADDRESS 2605 IN FIELD ZERO, 

MRI ERR OPR ERR SLU OD ERR P, 1/0 0, ERR SAFO 
wee wee= wee te ee saecere Se Seeeemewenees sens 

1337 - 1742 3243 3254 B2Fo 
1537 2142 3443 S454 A4FS 
4737 2342 3643 3654 AGFo 
2137 2542 4313 4051 LGF@ 
2337 2742 4243 4251 12Fa 
2337 3142 4443 4454 14FO 
2737 3342 4615 4654 416F0 
3137 3542 515 5a54 20F 8 
3337 3742 5213 5254 22F@ 
3537 4142 5413 5454 24F8 
3737 4342 5615 5654 26F8 
4137 4842 6015 6954 3OFO 
4337 4742 6243 6254 32FB 
4337 5142 6443 6454 34FO 
4737 5342 6613 6654 36FD 
3137 5542 7943 7954 40F6 
5337 5742 7243 7254 42Fo 
5537 6142 7448 7454 44F6
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eereseen 

3132 
3332 
3532 
3732 
4132 
4332 
4332 
4732 
5132 
5332 
5332 
3732 
6132 
6332 
6532 
6732 
7132 
7332 

INACT DEV 
poreescees 

3323 
3523 
3723 
4123 
4323 
4323 
4723 
5123 
5323 
5523 
5723 
6123 

6323 
65235 
6723 
7428 
7323 
7523 

RELOCATION ERRORS 

ROLL UP ROLL DOWN 
emer segs sxersasce 

233 
B433 
0633 
1033 
1233 
1433 
1633 
2033 
2233 
2433 
2633 
3033 
3233 
3433 
3633 
4033 
4233 
4433 

3565 
3765 
4165 
4365 
4565 
4765 
5165 
5365 
5565 
5765 
6165 
6365 
6565 
6765 
7165 
7365 
7565 
7765 

BAT EMP 
eeaneen 

3344 
3544 
3741 
4441 
4341 
4544 
4744 
5144 
5314 
5544 
S7it 
6141 
6344 
6511 
6744 
Fadi 
73tL 
7544 

SWAP FIELDS 
et gceeroass 

2466 
2666 
1866 
1266 
1466 
1666 
2066 
2266 
2466 
2666 
3066 
3266 
3466 
3666 
4066 
4266 
4466 
4666 

SAFE 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NZA 
N/A 
N/A 

SAF@ 

Berg 
O4FG 
B6F@ 
LOPS 
12Fo 
14F6 
16F@ 
20F@ 
22F6 
24F@ 
26F2 
SOFD 
32Fe 
34FQ 
S6FB 
4OFG 
42FB 
44Fa



ERROR PRINTOUTS Y 
woteegeneeesaes 

NOT APPLICABLE 

MEMORY REFERENCE INSTRUCTION ERRORS 
weer eacacserance eeceerecen ereceresn 

THE PROGRAM WILL HALT AT AJDRESS XX37 FOR MEMORY REFERENCE 
INSTRUCTION (ANDeTAD@ISZ=DSAeJMS=JMP) ERRORS, XX37 WILL BE 
A COMMON HALT FOR ALL ITEMS LISTED BELOW IN THE TABLE, 
RECORD THE CONTENTS OF THE AC OF THIS HALT INTO THE FIRST 
ITEM IN THE TABLE AND THEN PRESS "RUN, CONTINUE WITH 
THE SEQUENCE UNTIL EACH ITEM IN THE TABLE BELOW IS FILLED, 

MEMORY REFERENCE INSTRUCTION INFORMATION TABLE 

HALT # ADDRESS CONTENTS OF AC DESCRIPTION 
ences eoceeece eoet eset enewee  weeereeres= 

HALT #1 XX37 FIELD THAT PROGRAM PUT INSTRUCTION IN 

WALT #2 XX37 INSTRUCTION RETURNED FROM THIS 
FIELD AFTER EXECUTION OF INSTRUCTION 

WALT #3 XX37 EXPECTED PC RETURN FROM INSTRUCTION 

HALT #4 XX37 ACTUAL PC RETURN FROM INSTRUCTION 

HALT #5  XX37 ADORESS WHERE INSTRUCTION WAS PLACED 

HALT #6 XX37 TEST INSTRUCTION = THE INSTRUCTION 
WHICH WAS EXECUTED 

HALT #7 XX37 REFERENCE ADDRESS = ADDRESS WHICH 
THE INSTRUCTION WILL REFERENCE, OR 
IF THE INSTRUCTION IS INOIRECT, 
THIS ADDRESS WILL CONTAIN ‘THE 
INDIRECT ADDRESS, 

HALT #8 XX37 INOQIRECT ADDRESS =~ THIS IS THE 
INDIRECT ADDRESS WHICH THE TEST 
INSTRUCTION WILL REFERENCE, N/A 
FOR OIRECT ADDRESSING INSTRUCTIONS. 

HALT #9 XX37 INITIAL MEMORY DATE » MEMORY 
DATA WHICH IS PUT INTO 
REFERENCE ADDRESS OR INDIRECT 
ADDRESS IF INSTRUCTION IS 
QIRECT OR INDIRECT, N/A FOR 
JMP OR JMS INSTRUCTIONS, 

HALT #12 XX37 FINAL MEMORY DATA © CONTENTS OF 
REFERENCE ADORESS OR INDIRECT 
ADDRESS AFTER EXECUTION OF 
INSTRUCTION, FOR A JMP 
INSTRUCTION, THIS NUMBER SHOULD 
BE EQUAL TO A CIF X, FOR



° 
A JMS INSTRUCTION, THIS NUMBER 

- SHOULD EQUAL THE INSTRUCTION 
ADORESS (HALT #5) PLUS 1, 

HALT #14 XX37 THE CONTENTS OF THE AC 
BEFORE THE EXECUTION OF THE INSTRUCTION 

HALT #12 XX37 THE CONTENTS OF THE AC AFTER 
THE EXECUTION OF THE TEST INSTRUCTION 

HALT #13 XX37 THE STATE OF THE LINK» BEFORE 
THE EXECUTION OF THE INSTRUCTION 

HALT #14 XX37 THE STATE OF THE LINK» AFTER THE 
EXECUTION OF THE TEST INSTRUCTION, 

HALT #15 XX37 THE CONTENTS OF THE MQ BEFORE 
THE TEST INSTRUCTION IS EXECUTED 

HALT #16 XX37 THE CONTENT OF THE MQ AFTER 
THE EXECUTION OF THE TEST INSTRUCTION, 

THE 18 THE END OF THE MEMORY REFERENCE INSTRUCTION ERROR INFORMATION, 
REPER TO MEMORY REFERENCE TEST INSTRUCTION SETUP SECTION, 
PARAGRAPH 5,4, TO DETERMINE THE TYPE OF ERROR, 

TO LOOP ON THIS ERROR, SET THE SWITCH REGISTER OR 
PSEUDO SWITCH REGISTER WHICHEVER SELECTED TO 7@8@ AND 
PRESS "INIT" AND THEN "RUN", THE PROGRAM IS NOW IN A 
LOOP, LOOPING ON THE SAME CONDITIONS, 

MEMORY REFERENCE TEST INSTRUCTION SETUP 
wees ree re ener ee meee te Bae et serena enas 

TO DETERMINE THE TYPE OF ERROR, THE OPERATOR MUST UNDERSTAND 
THE TEST INSTRUCTION SETUP, THE TEST INSTRUCTIN SETUPS 
ARE BROKEN UP INTO GROUPS WHICH ARE LISTED AND DESCRIBED 
BELOW, . 

A. AND’S THROUGH DCA‘S OFRECT ADDRESSING MODE 

1, INSTRUCTION SETUP IS PUT IN SOME RANDOM FIELD 
2, LOCATION 4 OF THIS RANDOM FIELD CONTAINS THE RETURN 

POINTER TO THE PROGRAM, 
3, THE CONTENTS OF THE LINK, AC AND MQ CONTAINS SOME RANDOM NUMBER 
4, THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS =1 
5, INSTRUCTION ADORESS =i = CIF TO PROGRAM FIELD, 
6. INSTRUCTION ADDRESS # THE TEST INSTRUCTION 
7, INSTRUCTION ADDRESS #41 = JMS I 4 = RETURN TO PROGRAM 
8. INSTRUCTION ADDRESS #2 = JMS I 4 = RETURN TO PROGRAM 
9, REFERENCE ADDRESS & INITIAL MEMORY DATA @ LOCATION THE INSTRUCTION 

WILL EXECUTE, 

B, AND’S THROUGH DCA’S {NJIREGCT ANORESS MODE 

1, INSTRUCTION SETUP [S PUT IN SOME RANDOM FIELD 
2, LOCATION 4 OF THIS FIELD CONTAINS THE RETURN POINTER TO THE PROGRAM 
3, THE CONTENTS OF THE LINK, AC, AND MQ CONTAINS SOME RANDOM NUMBER 
4, THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS 4 
5, INSTRUCTION ADDRESS »41 = CIF TO PROGRAM FIELD



Cc, 

6, INSTRUCTION ADDRESS = THE TEST INDIRECT INSTRUCTION 
7, INSTRUCTION ADDRESS #1 = JMS 1 4 - RETURN TO PROGRAM 
8. INSTRUCTION ADORESS #2 = JMS 1 4 = RETURN TO PROGRAM 
9, REFERENCE ADDRESS 3 INDIRECT ADDRESS = THE ADDRESS THE INSTRUCTION 

WILL REFERENCE 
19, INDIRECT ADDRESS = INITIAL MEMORY DATA = THE LOCATIONS 

THE INSTRUCTION WILL EXECUTE 

JMP‘S = OFRECT ADDRESSING MODE 

1, INSTRUCTION SETUP IS PUT IN SOME RANDOM FIELD 
2, LOCATION 4 OF THIS RANDOM FIELD CONTAINS THE RETURN POINTER 

TO THE PROGRAM, 
3. THE CONTENTS OF THE LINK, AC, AND MQ CONTAIN SOME RANDOM NUMBER 
4, THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS 
5, INSTRUCTION ADDRESS = THE TEST JUMP INSTRUCTION 
6. REFERENCE ADDRESS = CIF TO PROGRAM FIELD, TEST INSTRUCTION 

JUMPS TO HERE 
7., REFERENCE ADDRESS ef 
8. REFERENCE ADDRESS #2 

JMS 1 4 = RETURN TO PROGRAM 
JMS I 4 = RETURN TO PROGRAM 

JMP4S » INDIRECT ADORESS MODE 

1. INSTRUCTION SETUP IS PUT IN SOME RANDOM FIELD 
2, LOCATIONS 4 OF THIS RANDOM FIELD CONTAINS THE RETURN POINTER TO THE 

PROGRAM, 
3, THE CONTENTS OF THE LINK, AC, AND MQ CONTAINS SOME RANDOM NUMBER, 
4, THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS 
5. INSTRUCTION ADDRESS & THE TEST JMP INDIRECT INSTRUCTION 
6, REFERENCE ADDRESS = CONTAINS THE INDIRECT ADDRESS 
7, INDIRECT ADDRESS = CIF TO PROGRAM FIELD 
8, INDIRECT ADDRESS +4 5 JMS I 4 = RETURN TO PROGRAM 
9, INDIRECT ADDRESS #2 8 JMS I 4 = RETURN TO PROGRAM 

JMS*S = OLRECT ADDRESS MODE 

1, INSTRUCTION SETUP IS PUT IN SOME RANDOM FIELD 
2, LOCATION 4 OF THIS FIELD CONTAINS THE RETURN POINTER TO THE -PROGRAM, 
3. THE CONTENTS OF THE LINK, AC, AND MQ CONTAINS SOME RANDOM NUMBER, 
4. THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS 
5, INSTRUCTION ADDRESS = THE TEST JMS INSTRUCTION 
6. REFERENCE ADDRESS © SHOULD CONTAIN INSTRUCTION ADDRESS +4 AFTER 

_ EXECUTION OF TEST INSTRUCTION 
7, REFERENCE ADDRESS +1 CIF TO PROGRAM FIELD 
8, REFERENCE ADDRESS #2 JMS I 4 = RETURN TO PROGRAM 
9, REFERENCE ADDRESS #3 JMS 1 4 = RETURN TO PROGRAM 

JMS‘S = INDIRECT ADDRESS MODE 

1. INSTRUCTION SETUP IS PUT IN SOME RANDOM FIELD 
2, LOCATION 4 OF THIS FIELD CONTAINS THE RETURN POINTER TO PROGRAM, 
3, THE CONTENTS OF THE LINK, AC AND MQ CONTAINS SOME RANDOM NUMBER, 
4, THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS 
5, INSTRUCTION ADDRESS = THE TEST JMS INDIRECT INSTRUCTION 
6, REFERENCE ADDRESS = INDIRECT ADDRESS 
7. INDIRECT ADDRESS = SHOULD CONTAINS THE INSTRUCTION ADDRESS +4 

AFTER EXECUTION OF INSTRUCTION 
8. INDIRECT ADDRESS +1 = GIF TO PROGRAM FIELD 
9. INDIRECT AQORESS +2 a JMS I 4 = RETURN TO PROGRAM 
19, INDIRECT ADDRESS +3 8 JMS I 4 © RETURN TO PROGRAM,



5.8 OPERATE INSTRUCTION ERRORS 
ee eee eer 

THE PROGRAM WILL HALT AT ADDRESS XX42 FOR ALL OPERATE INSTRUCTION 
ERRORS, 
IN THE TABLE, 
THE FIRST [OEM IN THE TASLE AND THEN PRESS "RUN", CONTINUE 
WITH THIS SEQUENCE UNTIL EACH IDEM IN THE TABLE BELOW IS FILLED, 

HALT # 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

HALT 

#1 

a2 

#3 

#4 

#5 

#6 

#7 

#8 

#9 

#10 

#44 

412 

#13 

#14 

ADDRESS 
senenon 

XX42 

XX42 

XX42 

XX42 

XX42 

XX42 

XX42 

XX42 

XX42 

XX42 

XxX42 

XX42 

XxX42 

XxX42 

CONTENTS OF AC 
eaeeneegewcenes 

XX42 WILL BE A COMMON HALT FOR ALL IDEMS LISTED BELOW — 
RECORD THE SONTENTS OF THE AC OF THIS HALT INTO 

OPERATE INSTRUCTION INFORMATION TABLE 
ee eee 

DESCRIPTION 

FIELD THAT PROGRAM PUT INSTRUCTION IN 

INSTRUCTION RETURNED FROM THIS FIELD 
AFTER EXECUTION OF INSTRUCTION 

EXPECTED PC RETURN FROM INSTRUCTION 

ACTUAL PC RETURN FROM INSTRUCTION 

ADDRESS WHERE INSTRUCTION WAS PLACED 

TEST INSTRUCTION = THE INSTRUCTION WHIGH WAS EXECUTED 

THE CONTENTS OF THE AC BEFORE THE 
INSTRUCTION WAS EXECUTED 

THE SIMULATED RESULTS OF THE AC, 
AS CALCULATED BY THE PROGRAM, OF 
WHAT THE AC SHOULD BE AFTER THE 
EXECUTION OF THE TEST OPERATE INSTRUCTION 

THE CONTENTS OF THE AC AFTER Los 
THE EXECUTION OF THE TEST INSTRUCTION-. 

THE CONTENTS OF THE LINK BEFORE 
THE TEST OPERATE INSTRUCTION WAS 
EXECUTED, 

THE SIMULATED RESULTS OF THE LINK 
AFTER THE TEST INSTRUCTION WAS EXECUTED 
AS CALCULATED BY THE PROGRAM 

THE CONTENT OF THE LINK AFTER THE 
EXECUTION OF THE TEST INSTRUCTION 

THE CONTENTS OF THE MQ BEFORE 
THE EXECUTION OF THE TEST INSTRUCTION 

THE SIMULATED RESULTS OF THE MQ, AFTER 
EXECUTION OF THE TEST OPERATE 
INSTRUCTION AS CALCULATED BY THE 
PROGRAM,



HALT #15 LATHE CONTENTS OF THE MQ AFTER 
_- THE EXECUTION OF THE TEST INSTRUCTION, 

THIS {S THE END OF THE OPERATE INSTRUCTION ERROR INFORMATION, 
ERRORS ENCOUNTEREQ UNDER THIS SECTION MAY BE DUE TO THE 
EXECUTION OF THE TEST OPERATE INSTRUCTION OR THE SIMULATION 
OF TEST INSTRUCTION DONE BY THE PROGRAM, REFER TO PARAGRAPH 
8,6 FOR OPERATE TEST INSTRJCTION SETUP, 

TO LOOP ON A OPERATE TEST INSTRUCTION ERROR, SET THE SWITCH 
REGISTER OR PSEUDO SWITCH REGISTER WHICHEVER SELECTED TO 7499 
AND PRESS "INIT" AND THEN "RUN", THE PROGRAM IS NOW 
IN A LOOP, LOOPING ON THE SAME CONDITIONS, 

OPERATE TEST INSTRUCTION SETUP 

TO DETERMINE THE TYPE OF ERROR, THE OPERATOR MUST UNDERSTAND 
THE TEST INSTRUCTION SETUP, THE OPERATE TEST INSTRUCTION 
SETUP IS LISTED BELOW, 

A, BEFORE THE EXECUTION OF THE TEST OPERATE INSTRUCTION, THE 
PROGRAM SIMULATES THE 3ESULTS OF THE EXECUTION OF 
THE TEST OPERATE INSTRJCTION UPON THE LINK, AG, AND MQ 

8. THE INSTRUCTION SETUP [S PLACED IN SOME RANDOM FIELD 

€. LOCATION 4 OF THIS RANIOM FIELD CONTAINS THE RETURN 
POINTER TO THE PROGRAM, 

0. THE CONTENTS OF THE LINK, AC AND MQ CONTAINS SOME RANDOM 
NUMBER, 

E, THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS =1, 

F. INSTRUCTION ADDRESS #4 = CIF TO PROGRAM FIELD 

G, INSTRUCTION ADDRESS «= THE TEST OPERATE INSTRUCTION 

H, INSTRUCTION AGDRESS +4 JMS I 4 = RETURN TO PROGRAM, 

Tt, INSTRUCTION ADDRESS +2 JMS 1 4 = RETURN TO PROGRAM, 

SERIAL LINE UNIT DATA ERRORS 

THE PROGRAM WILL HALT AT ADDRESS XX43 FOR ALL SERIAL LINE 
UNIT DATA ERRORS, TO FIND OUT THE WORD THAT WAS 
TRANSMITTED AND THE WORD THAT WAS READ, DO THE FOLLOWING? 

A, LOAD ADDRESS TO XX32, WHERE XX [S THE MOST SIGNIFICANT 
SIX BITS OF THE SERJAL LINE UNIT DATA ERROR HALT 
ADDRESS, EXAMPLE = IF THE PROGRAM HALTED AT 3213, LOAD 
ADDRESS TO 3232, 

@, EXAMINE ADDRESS XX32 FOR THE WORD TRANSMITTED 

C, EXAMINE NEXT ADDRESS XX33 FOR THE WORD RECEIVED



F, 

IF 17 IS DESIRED TO LOOP ON THIS DATA PATTERN, 
DO THE FOLLOWING STEPS, OTHERWISE, GO TO STEP E TO 
CONTINUE TESTING, 

1. LOAD ADDRESS TO THE ERROR HALT ADDRESS, CHANGE THE CONTENTS 
OF THIS ADDRESS FROM 7462 TO 7328, 

2, LOAD ADDRESS TO XX2i, WHERE XX IS THE MOST SIGNIFIGANT 

SIX BITS OF THE SERIAL LINE UNIT DATA ERROR HALT ADDRESS, 
EXAMPLE « IF THE PROGRAM HALTED AT 3213+ LOAD ADDRESS TO 3221, 
NOW CHANGE XX24 FROM 3232 To 7308, 

3, NOW SUBTRACT 2200 FROM THE MOST SIGNIFICANT 6 BITS OF THE 
ERROR HALT ADDRESS, USING THE NEW NUMBER AND ADDING 
@845 ONTO IT TO FORM A NEW NUMBER OF XX45, LOAD 
ADDRESS TO XX45, EXAMPLE = IF PROGRAM HALTED AT 3215, 
LOAD ADDRESS TO 3845, NOW CHANGE XX45 FROM 
3753 TO 7382, 

4, GO TO NeXT STEP E. 

TO CONTINUE TESTING OR IF STEPS 1, 2 AND 3 ABQVE WERE DONE 
TO LOOP ON SAME DATA PATTERN, LOAD ADDRESS TO ONE ADDRESS 
MORE THAN THE SERIAL LINE UNIT ERROR HALT ADDRESS (XX18+1=XxX14), 
SET THE SWITCH REGISTER OR PSEUDO SWITCH REGISTER, WHICHEVER 
SELECTED, TO 1090 TO INHIBIT PROGRAM RELOCATION, 00 NOT 

PRESS "INIT" BUT PRESS "RUN", IF STEPS 1+ 2 AND $ ABOVE 
WERE DONE, THE PROGRAM WILL RUN TRANSMITTING THE SAME 
DATA PATTERN AS DETECTED BY THE ERROR, IF THE ABOVE 
STEPS WERE NOT DONEs THE PROGRAM WILL RUN UNTIL 
ANOTHER DATA ERROR IS ENCOUNTERED, 

IF tT IS DESIRED TO CHANGE THE CONTENTS OF LOCATIONS LISTED 
IN STEPS 4, 2 AND 3 OF STEP 0 ABOVE, BACK TO THERE 
ORIGINAL CONTENTS, STOP THE COMPUTER BY SETTING THE 
SWITCH REGISTER TO 1402, NOW DO STEPS 4, 2 AND 3 
IN STEP 0 ABOVE IN REVERSE, BY REPLACING THE 7390'S WITH 
THE ORIGINAL CONTENTS, NOW GO TO PARAGRAPH 4,2 TO 
RESTART THE PROGRAM, 

12 BIT PARALLEL 1/0 DATA ERRORS 
gore en sens ees ere eee restseasesese 

THE PROGRAM WILL HALT AT AODRESS XX54 FOR ALL 42 BIT PARALLEL 1/0 
DATA ERRORS, TO FIND OUT THE WORD THAT WAS TRANSMITTED AND 
THE WORD THAT WAS READ, 00 THE FOLLOWING STEPS, 

A, LOAD ADDRESS TO XX34, WHERE XX IS THE MOST SIGNIFICANT SIZ BITS OF THE 
42 BIT PARALLEL I70 DATA ERROR HALT ADDRESS, EXAMPLE = IF THE PROGRAM 
HALTED AT ADDRESS 3251, LOAD ADDRESS TO 3234, 

EXAMINE ADDRESS XX34 FIR THE WORD TRANSMITTED 

EXAMINE NEXT ADDRESS XX38 FOR THE WORD READ 

IP 17 1S DESIRED TO LOOP ON THIS DATA PATTERN, DO THE FOLLOWING STEPS, 
OTHERWISE GO TO STEP E TO CONTINUE TESTING, 

1. LOAD ADDRESS TO THE ERROR HALT ADDRESS (XX51) AND CHANGE THE 
CONTENTS FROM 7482 TO 7308.



2. LOAD ADDRESS TO XX76, WHERE XX LS THE MOST SIGNIFICANT SIX BITS OF 
THE ERROR HALT ADDRESS, EXAMPLE = IF PROGRAM HALTED AT 
ADDRESS 32514, LOAD ADDRESS TO 3276, NOW CHANGE THE 
CONTENT OF ADDRESS XX76 FROM 3234 TO 7304, 

3. NOW SUBTRACT 9282 FROM THE MOST SIGNIFICANT SIX BITS OF THE 
ERROR HALT ADDRESS, USING THIS NEW NUMBER AND ADDING 86847 
ONTO IT TO FORM A NEW NUMBER OF XX47, LOAD ADDRESS TO 
XX47, EXAMPLE = IF PROGRAM HALTED AT 32541, LOAD ADDRESS 
TO 3847, NOW CHANGE XX47 FROM 3754 TO 7398. 

4, GO TO NEXT STEP E, 

E, TO CONTINUE TESTING OR IF STEPS 1, 2 AND 3 WERE DONE ABOVE TO LOOP 
ON SAME DATA PATTERN, [OAD ADDRESS TO ONE ADDRESS MORE THAN 
THE ERROR HALT ADDRESS (XX51#1=XX532), SET THE SWITCH REGISTER OR 
PSEUDO SWITCH REGISTER, WHICHEVER SELECTED, TO 1940 TO INHIBIT PROGRAM 
RELOCATION, DO NOT PRESS "INIT" BUT PRESS "RUN", IF STEPS 4, 2 AND 3 
ABOVE WERE DONE, THE PROGRAM WILL RUN TRANSMITTING THE SAME DATA 
PATTERN AS DETECTED BY THE ERROR, IF THE ABOVE STEPS WERE NOT 
DONE, THE PROGRAM WILL RUN UNTIL ANOTHER DATA ERROR IS ENCOUNTERED, 

FP, IF IT [8 DESTRED TO CHANGE THE CONTENTS OF LOCATIONS LISTED IN STEPS 4, 2 AND 3 
OF STEP 0 ABOVE, BACK TO THERE ORIGINAL CONTENTS, STOP THE COMPUTER 
BY SETTING THE SWITCH REGISTER TO 1408, NOW DQ STEPS 1, 2 AND 3_IN STEP 6 
ABOVE IN REVERSE, 8Y REPLACING THE 7304’S WITH THE ORIGINAL CONTENTS, 
NOW GO TO PARAGRAPH 4,2 TO RESTART THE PROGRAM, 

5.9 ILLEGAL INTERRUPT ERRORS 

THE PROGRAM WILL HALT AT AJORESS XX32 FOR A ILLEGAL INTERRUPT, THIS 
ERROR HALT WILL OCCUR IF THE PROGRAM INTERRUPTED WITHOUT ONE 
OF THE FOLLOWING FLAGS BEING SET ON THE PDP@8A OPTION 1 MODULE, 
SLU XMIT/RECEIVE FLAG, PARALLEL 1/0 DATA READY FLAG, REAL TIME 
CLOCK FLAG, OR AC LOW FLAG, THE ERROR MAY ALSO BE CAUSED 
BY A FLAG GETTING CLEARED IN A INTERRUPT, OR A FLAG FAILING TO 
SKIP IN THE SKIP CHAIN, TO RECOVER FROM THIS ERROR, 
RESTART THE PROGRAM (PARAGRAPH 4,2), IF THE 
ERROR STILL EXISTS, USE A SCOPE TO SEE WHAT OTHER 
FLAG {8 SET BESIOES THE FLAGS ON THE POP#8A OPTION 
BOARD#1 MODULE, 

5.18 INACTIVE DEVICE ERROR 
wos ewae weceteeesaness 

A, THE PROGRAM WILL HALT AT XX23 FOR ANY PDP#8A OPTION 
BOARD #12 INACTIVE DEVICE ERROR, A INACTIVE DEVICE 
ERROR IS DEFINED AS ANY DEVICE (SERIAL LINE UNIT, PARALLEL 1/0, 
REAL TIME CLOCK) THAT HAS NOT INTERRUPTED WITHIN A 
GIVEN PIME, TO FIND OUT WHAT DEVICE OR FLAG IS 
INACTIVE DO THE FOLLOWING? 

4. SUBTRACT 10% FROM THE MOST SIGNIFICANT SIX BITS 
OF THE ERROR HALT ADORESS AND THEN ADD 6826 
ON IT To FORM A ADDRESS OF XX26, NOW LOAD ADDRESS 
TO THIS NUMBER, THIS NUMBER WILL BE USED IN THE 
NEXT STEP, EXAMPLE = IF THE PROGRAM HALTED 
AT 3323, LOAD ADDRESS TO 3226,



3,12 

6.1 

6.2 

7.@ 

2, NOW EXAMINE EACH OF THE FOLLOWING ADDRESSES, TO 
FIND OUT WHICH FLAS OR-DEVICE IS INACTIVE, A 
LOCATION LISTED BELOW THAT IS SET TO ALL ONES 
IS THE INACTIVE DEVICE 
XX26 © SERIAL LINE UNIT’S TRANSMIT FLAG 
XX27 2 SERIAL LINE UNIT’S RECEIVE FLAG 
XX3@ 2 12 BIT PARALLEL 1/0 DATA READY FLAG 
XX34 e REAL TIME CLOCK FLAG, 

B. TQ RECOVER FROM THIS ERROR, RESTART THE PROGRAM (PARAGRAPH 4,2), 
IF THE PROBLEM STILL EXISTS, USE A SCOPE OR RUN THE 
POP°8A OPTION TEST #4 PROGRAM, 

BATTERY EMPTY ERRORS 

THE PROGRAM WILL HALT AT ADDRESS XX11, IF A POP=BA 
OPTION BOARD #2 1§ INSTALLED AND IF THE SIGNAL AC LOW L 
TS LOW AND THE BATTERY EMPTY F/F IS SET, THIS 
ERROR IS CAUSED BY LOSING POWER TO THE COMPUTER, WHICH 
RESULTS IN DRAINING THE BATTERIES, TO RECOVER FROM 
THIS HALT. ALLOW THE BATTERIES TIME TO RECHARGE AND 
THEN RELOAD THE PROGRAM, 

RELOCATION ERRORS 
porsemewcenecesem 

ALL ERRORS WHICH ARE ENCOUNTERED BY MOVING THE 
PROGRAM UP OR DOWN IN A MEMORY FIELD OR BETWEEN 
FIELOS ARE CATASTROPHIC AND THE PROGRAM MUST 
BE RELOADED. 

SWITCH REGISTER SETTINGS 

NORMAL OPERATING SWITCHES 
weceetermereneseenses tess 

SR251 (1998) = INHIBIT PROGRAM RELOCATION 
SR3=1 (6460) » HALT THE PROGRAM AT THE COMPLETION OF A PROGRAM 

PASS ONLY IF SRisa 

ERROR RELATED SWITCHES 

SRO=1 (4002) = INHIBIT ERROR HALTS FOR MEMORY REFERENCE OR 
OPERATE ERRORS, 

SRisi (2088) » LOOP ON TEST CONDITIONS FOR MEMORY REFERENCE 
OR OPERATE INSTRUCTIONS, 

SR2=1 (1880) © INHIBIT PROGRAM RELOCATION 

REVISIONS 
wecemasce 

FIRST SUBMISSION OF THE PROGRAM



aa PROGRAM DESCRIPTION x 

THE 2K TO 32K PDPe8A PROCESSOR EXERCISER CHECKS THE EXECUTION 
OF ALL MEMORY REFERENCE AND OPERATE INSTRUCTIONS IN ALL FIELDS 
AND ADDRESSES, ALL INSTRUCTIONS, FIELOS, AND DATA ARE SELECTED 
FROM A RANDOM NUMBER GENERATOR, THE PROGRAM FILLS MEMORY WITH 
HALTS AFTER EVERY 4096 TEST INSTRUCTIONS HAVE BEEN EXECUTED, IF 
A OPTION #4 MODULE (M8316) IS SELECTED AND CONNECTED IN LOOP 
BACK MODE, THE MODULE WILL BE TESTED IN INTERRUPT MODE, DATA 
TRANSMISSIONS AND INTERRUPTS ARE TESTED ON BOTH THE SERTAL 
LINE UNIT AND THE 42 BIT PARALLEL I70, ALSO THE REAL TIME CLOCK 
INTERRUPT IS TESTED, AFTER EVERY 4096 TEST INSTRUCTIONS HAVE 
BEEN EXECUTED, THE PROGRAM RELOCATES ITSELF, A PAGE AT A TIME, 
“UP AND DOWN" WITHIN ANY 24 TO 4K MEMORY FIELD, ONCE THE PROGRAM 
HAS RELOCATED "UP AND DOWN" WITHIN A SPECIFIC MEMORY FIELD, IT 
WILL RELOCATE UP INTO THE VEXT FIELD IF MORE THAN 4K OF MEMORY 
EXISTS AND THE NEXT FIELO SONTAINS AT LEAST 2K, THIS PROCEDURE 
WILL CONTINUE UNTIL THE LAST MEMORY FIELD IS ENTERED, THEN THE 
PROGRAM WILL RELOCATE ITSELF OOWN A FIELO AT A TIME UNTIL FIELD 
ZERO {8S REACHED, THEN THE ENTIRE SEQUENCE IS REPEATED, REFER TO 
THE FOLLOWING PARAGRAPHS FOR MORE QETAILED INFORMATION, 

REFER TO PARAGRAPH 5.4 FOR MEMORY REFERENCE TEST INSTRUCTION 
SETUP. THE PROGRAM VERIFIES THE EXECUTION OF ALL MEMORY 
REPERENCE INSTRUCTIONS (ANJ°TAD@1S%="DCA=JMSeJMP) FOR THE FOLLOWING: 

A. THE INSTRUCTION RETURNED TO THE PROGRAM FROM THE CORRECT FIELD 
B, THE INSTRUCTION RETURNED TO THE PROGRAM FROM THE CORRECT ADDRESS 
C, CORRECT ADDRESSING MODES! 

41, DIRECT AND INDIRECT ADORESSING 
2, SAME PAGE AND PAGE @ ADDRESSING 
3, AUTO INDEX ADDRESSING 

D, THE CORRECT MEMORY AND AC DATA AFTER THE EXECUTION OF THE 
TEST INSTRUCTION. 

E. THE LINK DOESN’T CHANGE FOR THE FOLLOWING INSTRUCTIONS 
AND, 182, DCA, JMS AND JMP 

F, THE MQ DOESN‘T CHANGE, . 

REFER TO PARAGRAPH 5.6 FOR OPERATE TEST INSTRUCTION SETUP, THE 
PROGRAM SIMULATES THE EXECJTION OF THE TEST "OPERATE" [NSTRUCTION 
AND VERIFIES THE HARDWARE EXECUTION OF THAT SAME OPERATE 
INSTRUCTION FOR THE FOLLOWING: 

A. THE INSTRUCTION RETURNED TO THE PROGRAM FROM THE CORRECT FIELO 
RB, THE INSTRUCTION RETURNED TQ THE PROGRAM FROM THE CORRECT ADDRESS 
C. AG DATA RETRUNEO EQUALS THE SIMULATED AC DATA 
8, THE LINK DATA RETURNED EQUALS THE SIMULATED LINK DATA 
E, THE MQ DATA RETURNED EQUALS THE SIMULATED MQ DATA



9.8 

12, 

THE OPTION #1 MODYLE IS EXERCISED IN INTERRUPT MODE IF SELECTED, 

THE PROGRAM WHEN FIRST STARTED AND AFTER EACH PROGRAM RELOCATION 

GENERATES RANDOM DATA FOR THE SERIAL LINE UNIT AND THE 12 BIT 

PARALLEL 170, THE INTERRUPT ENABLE FLIP=FLOPS ARE THEN SET FOR 

THE SERIAL LINE UNIT, THE 42 BIT PARALLEL 1/0, AND THE REAL TIME 

CLOCK, THE RANDOM DATA IS THEN TRANSMITTED ON THE SERIAL LINE 

UNIT AND THE 12 BIT PARALLEL I/0, THE PROGRAM THEN TURNS THE 

INTERRUPT ON ANDO JUMPS To THE MAIN PART OF THE PROGRAM TO 

GENERATE ANO TEST MEMORY REFERENCE AND OPERATE INSTRUCTIONS, 

WHEN A INTERRUPT OCCURS, THE PROGRAM DOES THE FOLLOWING! 

A, SAVE THE AC, LINK» AND THE INTERRUPTED PC 
B, THE PROGRAM DOES ONE OF THE FOLLOWING DEPENDING ON THE FLAG SET 

1, SLU XMIT FLAG © CLEAR XMIT FLAG, GO TO STEP C 
2. SLU RECV FLAG » CLEAR RECV FLAG@COMPARE XMIT DATA WITH 

DATA READ|GENERATE NEW RANDOM DATA AND TRANSMIT IT, 
GO TO STEP C, 

3, PARALLEL 1/0 » CLEAR DATA READY FLAG@CHECK DATA ACCEPTED 
" INeGOMPARE DATA, GO TO STEP C, 

4. RTC FLAG * CLEAR REAL TIME CLOCK FLAG-GENERATE 
"RANDOM DATA FOR PARALLEL 1/0 AND TRANSMIT IT, GO TO STEP C, 

5, AG LOW FLAG © CLEAR THE FLAGeCHECK BATTERY EMPTY F/F 
IF SET PROGRAM HALTS, IF NOT GO To STEP C 

C, THE PROGRAM CHECKS ALL DEVICES TO BE ACTIVE, RESTORES THE 

LINK, THE AC, ISSUES A RMF INSTRUCTION AND RETURNS TO THE 
PROGRAM WHERE IT WAS INTERRUPTED FROM, 

BD, WHEN THE PROGRAM IS READY TO BE RELOCATED: THE PROGRAM 
WAITS FOR THE FLAGS AND THEN TURNS THE INTERRUPT OFF, 

FLOWCHARTS 

NONE 

LISTING . 
weeccesn 

ATTACHED



72K Tq 32K pOP“8A PROCESSOR EXERCISER 

72K TO S2K POP=SA PROCESSOR EXERCISER 

2908 
92914 
ao2 
8023 
2004 
9595 

ogi 
opiL 

ap2o 
oo24 
og22 

7424 
7764 
7604 
7402 
6169 
6244 
6035 
6007 
6104 
6102 
6163 
6135 
6136 
6137 

6572 
6571 
6572 
6573 
6874 
6575 
6576 
6577 

ELLE) 

2009 
6202 
5403 
3102 
6000 
2200 

aa4 
20068 
oaao 

2028 
0920 
9601 
3908 

PALIS = Vi42 24=DEG=74 19134 © pAGE 4 

Z 
/MAINDEC@S8*DVEXBeARL 
Z 
ZOOPYRIGHT 1974, DIGITAL EQUIPMENT CORPDAATION 
? 
/PROGRAMMERT BRUCE HANSEN 

MQL87424, 

ACLS7704 
LASS7604 
HLT37402 
SIMCLR=6163 /CLEAR SIMUALATOR LOGIC 

RMF 36244 
KIE36035 
CAF 36907 /CLEAR ALL FLAGS 
SBE96101 “SKIP ON BATTERY EMPTY 

S$PL26102 “SKIP ON AC LOW 
CALs6193 /CLEAR AC LOW F/F 
CLLE=6135 7SET INT ENA ON REAL TIME CLOCK IF DATA BIT 41 ON A 4 
CLOL 26136 “CLEAR REAL TIME CLOCK FLAG 

CLSK=6137 /SKIP ON REAL TIME CLOCK FLAG 

oBST=657a “SKIP ON DATA ACCEPTED CLEAR IT AND DATA AVAILABLE 
OBSK=6574 7SKIP ON DATA READY 
OBRO=6572 /READ THE 42 BIT PARALLEL 1/70 REGISTER IN TO THE AC 
OBCF=6573 /CLEAR DATA READY@SET DATA ACCEPTED 
OgTO=6574 7LOAD THE 12 BIT PARALLEL 1/0 BUFFER AND TRANSMIT 

OBSE=6575 7SET PARALLEL 1/0 INTERRUPT ENABLE F/F 
OBCE=6576 /CLEAR PARALLEL 170 INTERRUPT ENABLE F/F 
ogSSs6577 “ISSUE A STROBE PULSE 

ed 

2 
CIF BB/Xx 
UMP oT INT 

INT INTERS 
RETPNT, 2 /MRI AND OPR RETURN POINTER 
STRFLD, aGY /STARTING ADDRESS AND FIELD PROGRAM IS LOCATED IN 

o10 
AUTOIS, 2 

AUTOLLs @ 

20 
SWITCH, a 
OPASEL, 3924 
OP2SEL, 2028 

72K TO 32K POP-~84 PROCESSOR EXERCISER 

ou23 
ae24 
9225 
2026 
op27 
6030 
8034 
9932 
8933 
2034 
0935 
9036 
9037 
9040 
opat 
0242 
5043 
on44 
ag45 
9246 
aga? 
2058 
9954 
9a52 
2953 
0054 
9958 
9056 
0057 
0068 
ages 
9062 
9963 
0064 
9965 
2966 
006? 
9070 
oo74 

/SAITCH 

/SRB24 
/S3ah 
“R284, 
/SRIEL 

ZLOCATIONS 8295 
71F THE PROGRAM 

PALI® = vide 24-DEC974 14134 PAGE t-4 

REGISTER SETTINGS 

INHIBIT ERROR HALT 
LOOP ON ERROR OR TEST CONDITIONS 
INHIBIT PROGRAM RELOCATION 
HALT AFTER EXECUTION OF A PROGRAM PASS(4296 TEST INSTRUCTIONS) 

TO 3177 WILL BE _OVERLAYED ONCE THE PROGRAM HAS BEEN STARTED 
HAS BEEN SETUP TO RUN WITH OR WITHOUT THE FRONT PANEL 

/SHITCH REGISTER, IT CANNOT BE REINITIALIZED AGAIN, THE ONLY WAY TO 
/CHANGE THE FRONT PANEL STATUS IS TO RELOAD THE PROGRAM AND REINITIALIZE IT, 

7THE FOLLOWING ROUTINE WILL CHANGE "TAD (I) SAVSWR" TO LAS, IF THE 
/OPERATOR SET BIT @ OF LOCATION 21 TO A ONE, 

PATCH, @ 

PATCHi. TAD 
s' 

KS774 
Locage 
K5772 
Loc2a4 
MA 
PATCH 
PATCH 

OP1SEL /GET THE HAROWARE CONFIGURATION 
CLA 71S THE FRONT PANEL SWITCH REGISTER TO BE USED? 
PATCHS /CHECK FOR ACT LINE 

OP2SEL /CHECK FOR THE ACT LINE BIT 
CLA 71S IT SET 2 
PATCH /NO RETURN TO THE PROGRAM 

MOVOVR /GO OVERLAY FIRST 5 LOCATIONS OF ERROR 

MOVOVR /GO OVERLAY FIRST 3 LOCATIONS OF ERROPR 
K7610 /PUT SKIP UNCONDITIONALLY IN OPRERR+¢ 
OPRSKP /IN ORDER TO GO TO ERROPR 
OPASEL /GET THE HAROWARE CONFIGURATION



#2 TO 32K PDPeBA PROCESSOR EXERCISER PALig Via2 21-DECa74 14134 PAGE 1-2 

go72 9134 AND CONS? = /MASK OFF MEMORY SIZE 
973 1135 TAD MIN37  /CHECK TO SEE IF 32K SELECTED 
9074 7649 SzA CLA “71S THERE 32K SELECTED? - 
8075 5502 JMP of PATCHC /NO,GO To NEXT BUFFER $0 GET NEXT OVERLAY 
8076 7240 CLA CHA /SUBTRACT 1K FROM 32K-“ 
0077 1924 TAD OPLSEL - . 
0108 30214 ocak OPASEL /SAVE MEMORY SIZE AS 31k 
aig 5502 UMP oT PATCHC /CONTINUE THE OVERLAY FOR ACT LINE 
9182 3600 PATCHC, PATCH2 

8103 g908 MOVOVR, © 
8104 1133 TAD MB 
9105 3145 OCA PATMOV 
o1g6 1410 TAD I aUTOio 
0107 3444 OCA 1 AUToSt 
0110-2145 182 PATMOV 
@1ii 5196 JMP 23 
112 5593 JM? oT MOVOVR 

8113 6902 AEROVis 10F 
B114 6272 CIF 78 
9115 1767 1767 
116 5747 5747 
6117 «6520 6520 

6123 6692 AEROV2, 10F 
9124 6272 cir 70 
9122 1745 1745 
$123 5712 5712 
9124 6520 6520 

9125 9112 QVRLAY, AEROVied 
9126 1312  MRIOVR, ERROR@4 
8127 117 — OVRLY1, AEROV294 
8130 2305  — OPROVR, ERROPRed 

9134 2745 OPRSKP, OPRERREL 
8132 7649 K7619. SK? 
9133 7773 MBa 05 
9134 3937 CONS7, 37 
g135 7744 MINS7, 937 

CLA 

9136 5771 KB771. 5774 
O13? 5772 M5772, 3772 
8148 200 Loc233, 3Gv 
B144 9204 LOC204. aGved 
O142 «7772 MM6a 6 
a143 7772 LASCNT, »6 
g144 3150 LASTAS. TABLAS 
6145 2909 PATMOV, 
9146 2990 PATMVA, 3 
a147 7604 KLAS: LAS 

158 2252 TABLAS, LPONT 

72k TO 32K POP-8A PROCESSOR EXERCISER PAL1S = V442 24-DECe74 14134 © PAGE 4-3 

B15i 2274 XCNT#3 
0152 9304 ARRANG@4 
0153 1342 LOOPSW 
6154 2737 LPSH2 
0155 2744 OPRERR 

0208 6208 
/ 

o20a ooo BON, O/JMS PATCH/JMP 1 XBGRAN 
B2e1 9008 2/JMS PATCH/JMP I XBGCON 

a202 0908 CHANGE, 2 
B203 1622 TAD [ CHANGE 7GET TRE WORD TO MODIFY 
o204 7459 SNA 7S IT EQUAL TO ZERO 
8205 5602 JM? 1 CHANGE /YES ALL DONE MODIFING 
o206 12142 TAD SUBADD /SUBTRACT OR ADD 200 
8207 3692 OCA I CHANGE /RESTORE THE MODIFIED WORD 
8210 2202 1SZ CHANGE 
B21i 5203 UM? 196 /GET THE NEXT WORD TO MODIFY 

‘ 
9212 2800 SUBADD, 3 
9213 9900 DIRFLG, 3 
B2i4 4206 LOWLIM: 203 
#215 7469 M402, =o 438 

Z 
8216 1245 SHAPL. TAD S2PRG /ROUTINE TO SWAP PROGRAM UP 
9217 3202 DCA CHANGE 7SAVE PROGRAM SIZE 
g220 1375 TAD XENOPR /MODIFIED END OF PROGRAM 
92214 3246 OCA CNTR2 
3222 1281 TAD M20G 
8223 1375 TAD XENDPR 
9224 3247 OCA CNTR /GET ACTUAL END OF PROGRAM 
9225 1647 MOVUP, TAD I CNTRS 
9226 3646 DCA I GNTR2 
6227 1647 TAD I CNTRS /COMPARE THE WORD THAT WAS RELOCATED 
9238 7044 cra 
B23i 1646 TAD T CNTR2 
9232 7640 SZA CLA 
8233 7402 WoT /COMPARE ERROR DURING RELOCATION 
9234 7040 cMA 
9235 4247 TAD CNTRS 
236 3247 OCA CNTRS 
9237 7648 cma 
9248 1246 TAD CNTR2 
O24, 3246 OCA CNTR2 
9242 2202 1SZ CHANGE 
g243 5225 UMP MOYUP 
9244 5776 JMP oT RSCNT 

‘ 
245 4401 SBPRG: 8GNePRGEND=1 
0246 9900 CNTR2: @ 
9247 9990 CNTRS. 9 
8250 3400 K400, 402 
9254 7600 M200, 0208
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9252 
2253 
0254 
2255 
8256 
0257 
0260 
9264 
9262 
9263 
0264 
3265 
9266 
0267 
0270 
B274 
9272 
6273 
0274 
9275 
6276 
8277 
e308 
0304 
9302 
8303 
3304 
3305 
9306 
930? 
9319 
o31i 
8312 
9313 
o3i4 
9315 
8316 
0317 
9325 
B24 
9322 
A323 
9324 
4325 
0326 
9327 
9333 
0334 
9332 
9333 
0334 
9335 

1336 
7004 
7708 
5271 
1762 
2250 
7630 
5763 
1762 
o2i4 
7640 
4764 
1765 
3766 
5767 
2247 
5778 
4760 
1336 
7006 
7004 
7748 
7402 
1336 
7906 
7718 
5776 
6224 
7044 
1756 
7640 
7249 
7459 
1773 
3774 
1213 
7640 
5764 
1375 
7040 
4774 
7650 
5764 
5327 
7248 
3213 
1213 
7640 
1215 
1214 
3242 
5355 

/ 
LPGNTe 

RESETT, 

XONT, 

ARRANG, 

ROLLUP: 

SETFLG, 

SAVSWR/LAS 

CLA 
XCNT 

SAVSHR/LAS 

CLA 

SAVSHR/LAS 

CLA 
1 RSCNT 

1 XFLD 
CLA 
CMA 

1 XUPERL 
1 HIGHLM 
OIRFLG 
CLA 
1_XROLBK 
XENDPR 

1 MIGHLM 
CLA 
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0336 

9337 
8349 
0344 
3342 
9343 
a344 
8345 
9346 
0347 
8350 
9354 
6352 
8353 

eaag 

ooa0 
6201 
6224 
1348 
7081 
3745 
oe01 
7240 
1745 
3352 
4757 
7402 
5737 

8355 

4202 

1144 
2137 
3357 
2401 
O746 
2625 
1146 
4247 
0747 
0602 
1001 
3027 
3026 
1558 
4145 
3576 
3424 
2608 

2498 
5354 

1367 
7041 
1778 
7648 
5774, 
3772 
1773 
7650 
3774 
1398 

SAVSWRe 
/ 

FOIUNITs 

CIFFOS. 

#355 
/ 
ACHNG: 
/ 
XFLDs 
SETINTy 
WAITS 
XROLBKy 
XINSTRe 
XNTINO, 
XASAVAs 
XASAVB,s 
XREFA 
XLOOP 
RSCNTXy 
XBGRAN, 
XBGCON, 
XUPERL: 
HIGHLM, 
XENOPR: 
RSCNT, 

‘ 
0499 

‘ 
ROLBAKs 

7] 

a 
cor 
RIF 
TAD 
TAS 
OCA 

TAD 
OCA 
JMS 
HLT 
MP 

uMs 

oo 

FOINIT#4 

I CIFFOS 

I SETINT 
“GDF 

1 FOINIT 

CHANGE 

FLOLIM 
INT! 
WAL 
ROW 
INS 
NOT 

SET 
TEN 
BAK 
TR 
IND 

ASAVA 
ASAVE 
REFAD 
LOOPIDe1 
GENFLO 
BGVCONeL 
BGNCON 
UPRLIM 
HGSLIM 
PRSEND 
STARTP 

JM? AACHNG 

TAD BEGIN 
A 

TAD 1 XLWLIM 
CLA. 

JMP oT RTFLOR 
OCA 1 RTFLG 
TAD 1 MAXFLO 

CLA 
JM® 1 RTFLGF 
TAQ FLOFLG 

24-DEC=74 14134 PAGE 1-4 

/LOOR ON INSTRUCTION IF SR4 si 

ZEX1T, ASO BUMP COUNTERS 
71S INSTRUCTION INDIRECT 

/NOsRESET DATA IN-REFERANCE ADDRESS 
/YES, REGENERATE REFERENCE ADDRESS 
7MASK OUT PAGE BIT 

/BUMP PASS COUNTER 

7IF OPTION i SELECTED WAIT FOR FLAGS 
“CHECK SR3 TO HALT AFTER & PROGRAM PASS 

/SR3=1 HALT AT END OF A PROGRAM PASS 

700 NOT RELOCATE IF SR2=4 

/GET HOME FIELD 

7IS 1T EQUAL TO LAST FIELD 

/NO,PROGRAM IS_IN A 4K FIELD 
/YES, IN LAST FIELO GET UPPER LIMITS 

/SAVE UPPER LIMIT 
71S THE PROGRAM ROLLING UP OR ROLLING BACK 

7THE PROGRAM IS ROLLING BACK 
/GET END OF PROGRAM AND COMPARE IT 
7WITH HIGH LIMITS 

/THIS 1S NEEDED FOR A 1K FIELD OTHER THAN 3 

/NO,SET REVERSE FLAG 
7/1 IF GOING REVERSE; @ IG FORWARD 
/ROLLING UP OR ROLLING BACK? 

/ROLLING BACK IF DIRECTIONN FLAG = #4 
/ROLLING UP_IF FLAG = 3 
SAVE 289 OR -202 

24-DEC=74 14134 PAGE 1-5 

/CHANGE DATA FIELD To FIELD @ 
/READ THE INSTRUCTION FIELD 
/GET THE COF INSTRUCTION 
¢MAKE IT A CIF TO PROGRAM FIELD 
/PUT IT IN LOCATION 4 OF FIELO @ 

/SET THE AC TO ALL ONE‘S 
/CHANGE CIF BACK TO CDF PROGRAM FIELD 
/PUT IT IN NEXT LOCATION 

TO PROGRAM FIELD 
/RETURN TO PROGRAM 

/GET BEGINNING OF PROGRAM AND COMPARE IT 
/HITH THE LOW LIMIT 
/ 
718 T EQUAL 
7NO,ROLL THE PROGRAM BACK 
/SET DIRECTION FLAG TO FORWARD 
71S THE PROGRAM LIMIT ONLY 2K=4K 

7YES, DO NOT SWAP BUT ROLL THE PROGRAM UP 
/SWAP THE PROGRAM UP OR DOWN
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9413 7646 SZA CLA 
0414 5222 UMP SWAPON ZSWAP THE PROGRAM DOKN 
0415 6224  SWAPUP, RIF 7GET PROGRAM FIELD 
6446 1304 TAD Kio 7A00 4 FIELD TO 11 
@417? 7044 CIA 7 
9428 1773 TAD 1 MAXFLO - 
9424 5753 JM? oT CSHPUP ° 
0422 6224  SWAPON, RIF #GET HOME FIELD 
8423 7450 SNA 71S 1T EQUAL TO FIELD 3 
0424 5245 UMP SWAPUP 7YES,SWAP THE PROGRAM UP 
0425 1303 TAD Mid /SUBTRACT 4 FIELD 
9426 7640 SZA CLA 71S IT EQUAL TO FIELD 2? 
9427 5232 JM? SFLOPGe1 7NO,SET FLAG TO REVERSE AND SWAP DOWN 
0430 3390 OCA FLOFLG 7YES,8UT SWAP DOWN AND SET FLAG TO FORWARD 
9431 5236 IMR #5 7G0 SHAP IT 
9432 7240 CLA CMA 
9433 3300 © SFLOFG, OCA FLOFLG /FIELD FLAG#@ SWAP UPsed SWAP DOWN 
0434 1300 TAD FLOFLG 7SWAPING UP OR DOWN 
2435 7649 SEA CLA 
0436 1302 TAD N20 ZSWAPPING DOWN 
9437 4304 TAD Kid 7SHAPING UP 
9443 3276 DCA NEWOFASS 7SAVE 12 OR «18 
0444 6224 RIF 7GET HOME FIELD 
0442 1276 TAD NEKOFA+4 7ADD OR SUBTRACT A FIELD 
9443 1326 TAD 86201 
9444 3257 OCA NEWOTF /PUT 62X4 IN THE SWAP ROUTING 
9445 6224 RIF 7GET HOME FIELD 
8446 1326 TA) 86204 
9447 3263 OCA SHPFLO 7TO RETURN BACK TO HOME FIELD 
9450 1257 TAD NEWOTF 
8451 3275 DCA NEHOFA 
2452 1775 SWPUP, TAD I XSIZE /GET PROGRAM SIZE 
0453 3276 OCA NEWOFA+S 
2454 1770 TAD T_XLMLIN /GET BEGINNING ADDRESS OF PROGRAM 
9455 3304 OCA RETHR ZSAVE IT 
9456 1794 TAD 1 RETHR 7GET WORD FROM HOME OF 
9457 7402  NEWOTF, HLT/COF 7CHANGE TO NEW DATA FIELO 
9468 3704 OCA I RETHR 7PUT THE WORD IN NEW FIELD 
a461 1704 TAD 1 RETHR 7COMPARE THE MOVE 
9462 7044 cIA 
9463 7402 © SWPFLO, HLT/COF /CHANGE BACK TO OWN FIELD 
9464 1704 TAD 1 RETHR 
9463 7640 SZA CLA ZARE THEY EQUAL? 
8466 7402 9 HLTFILy HLT ZERROR DURING RELOCATING TO ANOTHER FIELO 
9467 2304 1SZ RETHR 

3473 2276 182 NEMOFA+4 
D471 5256 JMP NEMOTFea 
9472 2257 182 NEWOTF /MAKE 62X2 
8473 1257 TAD NEWOTF 
9474 3276 OCA 442 
9475 7402  NEWOFA, HLT/COF /CHANGE TO NEW DATA FIELD 
8476 7402 HLT/CIF 
9477 5776 JM? 1 XO 

y 
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2509 9900 FLOFLG, 2 
3501 9010 KI, 18 
9502 7760 M20, =e 
9303 7770 M40, nd 

/ 

9594 9882 RETHR, 2 7JMS_RETURN FROM INSTRUCTION 
9595 3327 OCA FILALL 7SAVE AC RETURN DATA 
9596 6214 ROF 7GET DATA FIELD INSTRUCTION WAS IN 
0507 3325 OCA RETFLO 7SAVE tT 
a510 7422 HLT/COF ZRETURN TO PROGRAM FIELD 
O511 7741 aCe 7READ IN THE MQ 
9512 3756 OCA 1 RTMaD 7SAVE THE MQ 
513 7019 RAR /GET THE LINK INTO AC BIT 8 
@514 3757 DCA I RTLINK 
@515 1760 TAD 1 BINSTR 7GO TEST THE INSTRUCTION 
9516 7006 RTL 
9517 7906 RTL 
0525 9343 AND 87 
@524 1324 TAD BGOTST 
9522 3323 OCA. +h 
9523 sga0 a 

/ 
9524 5764  BGOTST, JM? I TSTINS 
9525 9600 RETFLD, 2 
9526 620i 86201, 6204 

/ROUTINE TO FILL THE WHOLE FIELO WITH HALTS 
9527 @909 FILALLs 3 
9533 3304 DCA RETHR 
0531 1754 TAD 1 XSTFLD 
@532 1326 TAD 86204 
0533 3349 DCA CDHLTA 
0534 6224 RIF 
9535 1326 TAD 86204 
9536 3344 OCA COHLT2 
B53? 1266 TAD HLTFIL 
6543 7402 © CDHLT1, KLT/COF 
O54, 3704 DCA 1 RETHR 
9542 2304 182 RETHR 
O543 2087 BT 7 
9544 7402 © CDHLT2, HLT/COF 
0545 2755 182 1 2LIMIT 
0546 5337 UMP go7 
9547 3727 UMP oT FILALL 

, 
O554 #554 

/ 
8551 4752  AACHNG, JMS I XCHNGE 

/ 
9552 a202  XCHNGE, CHANGE 
9553 1116  CSWPUP, DECSYP 
9554 9247 —XSTFLO, CNTRS 
9555 4145 9 ELIMITs HGHLIM
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oe 9556 2753 RTMQD, MQQONE 
9557 2751 = RTLINK, LINKON 
0560 4746 INSTR, INSTR 
956i 1284 © PSTINS, ANDTST , 
0562 1223 TSTINS, TAQTST 7, 
9563 1234  TSTIN2, 1S2TST - 
0564 1255 = TSTINS. DCATST - 
0565 1267 = TSTIN4, JMSTST 
8566 1304 © -TSTINDS, JMPTST 
2567 9209 BEGIN, 3G 
0572 9244 = XLWLIMs LOWLIM 
0574 9326 = RTFLGR, SETFLGet 
8572 9243 RTFLG, OTRFLG 
0573 1144 = MAXFLD, FLOLIM 
9574 0327 = RTFLGF, SETFLG 
9575 G245 XSIZE, SZPRG 
9576 3424 = XG0, STARTP 
2577 2080 a 

2609 = #600 
Z 

aend 5366 JM? ACHG 

8631 3350 LOOPIO: OCA INDAD /SAVE THIS WORD aS INDIRECT aDDRESS 
2602 1368 TA «7779 /CHECK FOR AUTO*INDEX 
9693 1347 TAD REFAD 
gon4 7510 SPA /HAS IT LESS THAN 19 
geaS S214 JM? NOTAUT 7YES, NOT AUTO INDEX 
9696 7161 CIA STL 
9607 4343 TAD A7 
9619 7630 SE, CLA 74KS IT MITHIN AUTO BOUNDARY 
9611 7610 = NQTAUT, SK? CLA 7NO, NOT AUTO~INDEX 
2612 7340 CLA CLL CMA /AUTO INDEX, SUBTRACT 4 FROM INDIRECT ADDRESS 
9613 1350 TAD INDAD 
9614 3318 DCA SETRET /SAVE INDIRECT ADDRESS 
@615 1354 TAD RANFLD 
9616 1356 TAD 46204 JCHANGE TO A RANDOM DATA FIELD 
9617 3220 DCA +h 
9623 7402 AMLT/COF 
a62i 1318 TAD SETRET /GET INDIRECT ADDRESS 
3622 3747 DCA I REFAD 7PUT INDIRECT ADORESS INTo REF ADO 
9623 1350 TAI INDAD 
9624 3347 DCA REFAO 7MAKE REFAD=INDAD 
9625 7332 NOTIN, CLA CLL CML RAR 
9626 1346 TAD INSTR 
9627 7632 SZ. CLA /AHAT TYPE OF INSTR 
9633 5265 JH? SMP UMS ZIT WAS A SMP OR JMS 
9631 1354 TAD RANFLO 
9632 1356 TAD K6203 
9633 3234 OCA . +4 
D634 7402 HLT/COF /CHANGE TO A RANDOM DATA FIELD 
9635 1351 TAD DATATH 7GET INITIAL MEMORY DATA AND PUT IT IN 
6636 3747 OCA I REFAD 7REF ADD OR INDIRECT ADD FOR AND THROUGH OCA 
9637 7242 OPRINT, CLA CMA /SUBTRACT 1 FROM INSTRUCTION ADORESS 

: 
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0648 1345 TAD ADORS ZAND SAVE IT 
9641 3344 OCA HOMCIF 
0642 6224 RIE 
2643 1357 TAD K6202 /SET UP HOME INSTRUCTION FIELD 
2644 3744 OCA 1 HOMCIF ZIN INSTRUCTION ADDRESS=4 FOR AND*DCA 
2645 7304 CLA CLL IAC 
9646 1345 TAD ADORS 
9647 4348 JMS SETRET /SETUP RETURN, INSTR ADD+4,+254490 FOR ANOWDCA 

ZLOCATION 2 CONTAINS RETURN POINTER 
0650 1346  NOTJJ, TAD INSTR /PUT INSTRUCTION IN INSTRUCTION ADDRESS 
9654 3745 DCA 1 ADORS 
3652 1355 TAD SAVLNK 
9653 7104 CLL RAL 
9654 1353 TAD MQDATA /GET THE RANDOM MQ DATA 
3655 7424 4a. ZAND LOAD IT INTO THE MQ 
9656 7200 SLA /SAFETY CLEAR THE AC IN CASE MOL DOESN‘T 
9657 1354 TAD RANFLO 7MAKE UP A CIF TO A RANDOM FIELO 
9663 1357 TAI K6202 
9661 3263 DCA +2 
9662 1352 TAD DATAHR /GET THE AC DATA INTO THE AC 
9663 7402 MLT/CIF 7D.F, HAS BEEN CHANGED NOW CHANGE 1.F. 
9664 5744 JM? 1 HOMCIF. 7GO EXECUTE INSTRUCTION IN RANDOM PIELD 

a 
7/770R AND'S THROUGH OCA‘S DIRECTS THE INSTRUCTION SETUP IS AS FOLLOWS: 
‘ 
7SIME_RANDOM FIELD 
ZLICATION 4 OF THIS FIELD EQUALS RETURN POINTER To PROGRAM FIELD 
/T4E AC EQUALS SOME RANDOM NUMBER 
ZINST ADO=1= CIF _TO PROGRAM FIELD 
ZINST ADD = TEST INSTRUCTION 
ZINST ADD+4= = SHS I 4 
ZINST ADD#2= = JMS I 4 
tf 
¢REF ADD = INITIAL MEMORY DATA, THIS IS THE LOC THE INST WILL REFERENCE 
TETLTATLLTTLALTATATT ALATA LALA AT ALT EDTA ATA 

eee 
7/FOR AND’S THROUGH DCA’S INDIRECTS THE INST SETUP 18 AS FOLLOWS 
Z 
7SOME RANDOM FIELD 
/LOCATION 4 OF THIS FIELD EQUALS RETURN POINTER To PROGRAM FIELD 
7T4E AC EQUALS SOME RANDOM NUMBER 
ZINSR ADO=: CIF TO HOME FIELO 
ZINST AOD TEST INSTRUCTION id 
ZINST ADDei= = JMS I 4 
ZINST ADD#22 = JMS I 4 
7 
“REF ADD = INDIRECT ADDRESS 
4 
ZIND ADD = INITIAL MEMORY DAA 
Ee 

9665 1346 = JMPJMS, TAD INSTR 7GET THE INSTRUCTION 
8666 7906 RTL “TS {T&A IMP OR JMS? 
0667 7788 SMA CLA
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0670 
2674 
8672 
9673 
2674 
9675 
8676 
2677 
2700 
B704 
9702 
9793 
2704 
B75 
8796 
a7a7 

7001 
1347 
3319 
1354 
1336 
3276 
7492 
6224 

1357 
3749 
7601 
13108 
4318 
1345 
3344 
5250 

1Ac 
TAD 
OCA 
TAD 
TAD 
OCA 

REFAD 
SETRET 
RANFLD 
KO284 
ath 

WLT/ODF 
RIF 
TAD 
OCA’ 
TAS 
TAD 
JMS 
TAD 
Oca 
JMP 

K6282 
1 SETRET 

SETRET 
SETRET 
ADORS 
HOMCIF 
NOTIN 

21-DECe74 14134 PAGE 1-19 

7JMS ADD 4 TO REFERENCE ADORESS FOR CIF INST 
/GET REFERENCE ADORESS 
ZAND SAVE IT FOR THE CIF INSTRUCTION 
MAKE COF INST.79 THE RANDOM FIELD 

= 
“CHANGE TO RANDOM DATA FIELD 

7MAKE A CIF INSTRUCTION TO HOME FIELD 
7PUT IT IN REFERENCE AOD OR INOIRECT ADO 

/SETUP LOC 4 AND JMS I 4 IN APPROPRIATE PLACES 
7GET INSTRUCTION ADDRESS 
7SAVE IT 
7GO GET INSTRUCTION ANO SETUP 

PULTLTLLLLELALATLA LAST AL ATA ELA IATA TAA ALAA TA AAA AAA AAA 
//THE INSTRUCTION SETUP FOR JMP DIRECTS 1S AS FOLLOWS: 
4 
7SIME RANDOM FIELD 
7L9C 4 OF THIS FIELD EQUALS RETURN POINTER TO PROGRAM FIELD 
ZTAE AC EQUALS SOME RANDOM NUMBER 
“INST ADO 
Z 
REF ADD 
¢REF ADO+L =UMS 1 4 
7REF ADD#2 =uMS 1 4 
CELLETTLLLLLAT LALLA ALATA AAT ATTA LATA 

SUMP INSTRUCTION 

sCIF TO PROGRAM FIELD 

PLLLETTLLELIALALLLL LAAT LLL AT ATA LALA LTA ATA AAA 
ATHE 
‘ 
¢SIME RANDOM FIELD 
7L9C 4 OF THIS FIELD EQUALS RETURN POINTER TO PROGRAM FIELD 
(THE AC EQUALS SOME RANDOM NUMBER 
ZINST ADD 
/ 
¢REF ADD 
/ 
71ND ACO 
ZIND ADD41 25MS I 4 
ZIND AQD+2 zuMS 1 4 
TIILULTELTLLTTLLLL LATA TATA TATA AAT TAA AAA 

INSTRUCTION SETUP FOR UMP INDIRECTS IS AS FOLLOWS 

BUMP INDIRECT INSTRUCTION 

ZINDIRECT ADDRESS 

=CIF TO PROGRAM FIELD 

TUELELTLLLLLLTLLL ALTA AA AA ATLA TA ALTA TAA 
//THE INSTRUCTION SETUP FOR JMS DIRECTS IS AS FOLLOKS 
‘ 
/SIME RANDOM FIELD 
/LIC 4 OF THIS FIELD EQUALS RETURN POINTER TO PROGRAM FIELO 
¢THE AC EQUALS SOME RANDOM NUMBER 
ZINST ADD 
/ 
/ 
7 
/ 

=JMS DIRECT INSTRUCTION 

ADD 3SOME_UNKNOWN NUMBER 
AOQD+4 =CIF TO PROGRAM FIELD 
AD0+2 =JMS I 4 
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2716 
avis 
a712 
9713 
714 
715 
716 
8717 
9720 
9724 
9722 
0723 

a724 
0725 
9726 
0727 
0730 
O734 
0732 
0733 
2734 
9735 
9736 
0737 
O74 
o74h 
9742 

9743 
a744 
8745 

/REF ADDe3 =UMS 1 4 
TITLLLELALTAT LL LLL ALAA ALATA TATA ATTA TATA AAA 

21-0EC974 14134 PAGE 1-41 

LLULELTLLLLLALLAT ALAA LAELIA AA TATA TATA TAA TAAL IATA 
//THE INSTRUCTION SETUP FOR JMS INOIRECTS IS AS FOLLOKS 
‘ 
¢SOME RANDOM FIELO 
“LIC 4 OF THIS FIELD EQUALS RETURN POINTER To PROGRAM FIELD 
¢T4E_AG EQUALS SOME RANDOM NUMBER 
ZINST ADO =JMS INDIRECT 
‘ 
¢REF ADD =INDIRECT ADDRESS 
‘ 
ZIND ADD OME UNKNOWN NUMBER 

MS 14 
S14 

IF TO PROGRAM FIELD 

M 
A 

/THIS ROUTINE SETS UP LOC 3_IN SOME FIELD FOR RETURN POINTER 
770 THE PROGRAM AND ALSO SETS UP THE JMS I O'S AFTER THE EXEGUTION OF THE 
/INSTRUCTION, 

SETRET, 3 
bis 
cla 
TAD 
Oca 
TAD 
OCA 
TAD 
Oca 
TAD 
Oca 
JMP 

ERROR2, UMS 

/ 
ATa 7 
HOMCIF, @ 
ADORS, & 

A JMSLOC 
CLL IAC 
JMSLOC 
JMSLOD 
KUMS 
T JMSLOC 
KUMS 
1 JMSLOD 
JMSRET 
T FLORET 
1 SETRET 

1 2GETWO 
1 YHALT 
OATAHR 
1 YHALT 
1 BF IND 
1 YHALT 
SAVLNK 

/FINAL MEMORY DATA 

ZAC DATA BEFORE EXECUTION OF INSTR 

7AC DATA RETURNED 

ZINITIAL LINK BEFORE EXEC OF INSTR 

INK AFTER EXEC OF INSTR 

AINITIAL MQ DATA 

7MQ DATA AFTER EXEC OF INSTR 
/BUMP COUNTER AND RETURN 

/RODRESS OF THE HOME CIF 
7THE ADDRESS OF THE INSTRUCTION
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8746 
8747 
0758 
O754 
9752 
0753 
0754 
0753 
0756 
075? 
9768 
O76 
8762 
8763 
3764 

9766 

2767 
8778 
B77 
9772 
2773 
2774 
a775 
8776 
a777 

1909 

1gaL 
1092 
1033 
1004 
1005 
1006 
1907 
1018 
idit 
1012 
1913 
1gié 
1015 
1016 
1917 
1028 
1924 
1922 
1923 
1024 

o0a0 
0006 
0008 
2008 
9088 
9008 
2008 
2098 
6201 
6202 
7770 
oga4 
9000 
oa08 
4404 

2766 

4767 

2202 
4336 
2781 
2753 
2412 
e527 
9252 
2504 
9200 

1908 
5350 

4763 
0325 
3327 
1330 
e325 
3756 
1756 
7044 
1344 
7510 
520i 
7640 
7240 
7450 
1757 
3345 
1345 
7044 
1326 
3768 

INSTRe 
REFAQs 
INOADe 
DATATH: 
DATAHR, 
MQDATAs 
RANFLO. 
SAVLNKs 
K6201, 
K6202) 
K7776. 
FLORET, 
JMSLOC, 
JMSLOD, 
KJMS» 
/ 
0766 
/ 
ACHG, 
/ 
ARERNGs 
YHALTs 
FLINKs 
FMQOAT, » 
ZGETWO. 
2FIND, 
ZCNT: 
UMSRETs 

‘ 
#1990 

‘ 
GENFLOs 

a 
JMS 14 

JMS 1 ARERNG 

CHANGE 

LPONT 
RETHR 
a 

JM? ALCHG 

JMS T_ARANDY 
AND K73 
AND FLOMSK 
TAD CONFLD 
AN) 72 
OCA I FLORAN 
TAD I FLORAN 

TAD FLOLIM 

JM? GENFLO 
SZA CLA 
CLA CHA 

TAD I XUPLIM 
OCA HGHLIN 
TA) HGHLIM 

TAD ADDI4 
DCA I XBNOCN 
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1025 
1026 
1027 
1038 
1031 
1032 
1033 
1034 
1635 
1036 
1037 
1g4a 
1044 
1042 
1043 
1844 
1045 
1046 
1047 
1958 
1051 
1052 
1453 
1054 
1055 
1956 
1057 
1962 
1064 
1062 
1063 
1064 
1065 

4763 
4335 
1336 
3774 
4763 
2337 
1342 
3772 
7018 
3774 
4763 
0344 
1342 
3773 
4763 
9345 
0334 
1332 
4764 
5243 
3766 
1766 
3305 
3346 
4755 
4764 
5305 
4761 
5305 
3778 
6214 
1323 
3765 
41767 
9324 
7650 
5775 
4763 
9345 
9333 
1334 
4764 
5312 
4764 
5342 
4762 
Exsed 
3776 

7608 
1343 
76468 
5243 

MEMDATs 

ACDATA, 

GENMQO, 

GENAOD, 

GENINS. 

GENIND, 

‘ 
cCONST4, 

JMS I ARANDY 
AND MOTMSK 
TAD CONMDT 
OCA T ADATAT 
JMS I ARANDY 
ANI ACOMSK 
TAD CONACD 
DCA IT ADATAH 
RAR 
OCA I LNKSAV 
JMS 1 ARANDY 
AN) MQOMSK 
TAD CONMGD 
OCA T AMQDAT 
JMS I ARANOY 
AND HGHLIM 
AND ADRMSK 
TA) CONADR 
JMS T_ABNRYS 
JM? GENAOD 
DCA I AAODRS 
TAD I AADDRS 
AND CONSTL 
DCA ASAVA 
JMS I XGENTI 
JMS 1 ABNRYL 
UMP CONSTI 
JMS 1 ASAMEL 
JMP CONST 
OCA I AREFAD 

TAD C6201 
OCA 1 XRETHR 
TAD I AINSTR 
AND A496 
SNA CLA 
JM? oT ANTIND 
JHS 1 ARANOY 
AND HGHLIM 
AND INOMSK 
TAD CONIND 
JMS 1 ABNRYS 
JMP CONST2 
JMS 1 ASAMEL 
JMP CONST2 
JMS I ASAME2 
JM? CONST2 
JMP ft ALOPID 

7608 
TAD CONFLG 
SZA CLA 
JMP GENAOD 

vaae 

va42 
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/THE INSTRUCTION TO TEST 
7THE ADDRESS THE INSTR, SHOULD REFERENCE 
ZTHE INDIRECT ADORESS 
/THE DATA IN THE ADDRESS IF AND > OCA 
“THE DAYK IN THE AC AND > JMP 
/THA DATA IN THE MQ 

/ROUTINE TO ULTER ADDRESSES 

7GET A RANDOM FIELD 
/MASK WORD FOR FIELD BITS 
7MASK WORD FOR FIELD 
/CONSRAINT WORD FOR FIELD 

/COMPARE RANDOM FIELD WITH UPPER LIMITS 

/HITHIN LIMITS 2? 
/NO REGERATE A NEW FIELO 
7WAS IT THE LAST MEMORY FIELO 
/NO SET UPPER BOUNDRY = To 7777 
/ 
/GET THE UPPER LIMIT OF LAST FIELD 
/SAVE THE UPPER BOUNDRY 
/SETUP A NUMBER FOR 3OUNORY COMPARE 

/SAVE THE NUMBER FOR CHECKING BQUNORIES 
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/GENERATE RANDOM MEMORY DATA FOR ANDD>DCA 
7MASK WORD FOR MEMORY DATA 
/CONSTRAINT WORD 
/SAVE IT 
/GENERATE RANOOM AC DATA 
7MASK WORD 
/CONSTRAINT WORD 
7SAVE THE AC DATA WORD 
/MOVE THE LINK INTO AC BIT @ 
7SAVE THE LINK 
/GENERATE RANDOM MO DATA 
7MASK WORD FOR MQ DATA 
/CONSTRAINT WORD FOR MQ DATA 
/SAVE THE MQ OATA WORD 
7GENERATE RANDOM ADDRESS FOR INSTRUCTION 
7MASK OFF ADORESS BITS FOR THIS FIELD 
7MASK WORD FOR INSTRUCTION ADORESS 
ZCONSTRAINT WORD 
“IS IT WITHIN LIMITS 
7NOs TRY AGAIN 
/THIS IS THE INSTRUCTIONS ADDRESS 

/SAVE PAGE BITS FOR FORMING REFERENCE ADDRESS 
7GENERATE RANDOM INSTRUCTION 
7US 1T WITHIN LIMITS. 
7NOs TRY AGAIN 
/COMPARE TO ADDRS 
/THERE EQUAL OR TO CLOSE TRY AGAIN 
/STORE REFERENCE AOORESS 

/PUT GOF HOME FIELD INTO INSTRUCTION RETURN 

ZINSTR = INSTRUCTION TO TEST 

7HAS INSTR INDIRECT 
7NO, NOT INDIRECT GO SETUP TEST CONDITIONS 
7GENERATE RANOOM INDIRECT ADDRESS 
7MASK OFF ADDRESS BITS FOR THIS FIELD 
7MASK WORD FOR INDIRECT ADDRESS 
ZCONTRAINT WORD FOR INDIRECT 
7IS IT WITHIN BOUNDARIES 
“NO. TRY AGAIN 
ZCOMPARE TO ADDRS 
ZTRY AGAIN 
ZCOMPARE TO REFAD 
7TRY AGAIN 
/GO SETUP TEST CONDITIONS
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anil 

1412 
1113 
1414 
1118 

1446 
1117 
1120 
ii2a 
1122 

1123 
1124 
1125 
1126 
3127 
41130 
41134 
1132 
1133 
1134 
1133 
1136 
1137 
1149 
1144 
1142 
1143 
1144 
1145 
1146 
314? 

1153 

1154 
1152 
1153 
1154 
1155 
1156 
1157 
1162 
1164 
1162 
1163 
1164 
1165 
1166 
1167 

5255 

1343 
7749 
5243 
5272 

7540 
5752 
7658 
5754 
5753 

6201 
0408 
9670 
O11 
7777 
2g08 
7777 
oaao 
7777 
ooo 
7777 
ogo 
7777 
e008 
7777 
oa08 
ooo 
2008 
eos 
egos 
2008 

1156 

A754 

o202 
0432 
2433 
2555 
1601 
9754 
1558 
1551 
1463 
1473 
1401 
1435 
0519 
8745 
9746 

‘ 
CONST2, 

, 

DECSWP, 

/ 
cé2a1, 
A480, 
K78, 
ADD11, 
FLOMS! 

MP 

TAQ 
SPA 
Jue 
one 

SPA 
JMP 
SNA 
Je 
sme 

6204 
403 

CONFLO, @ 
ADRMSK, 
CONADRs 
INDMSKs 
CONIND: 
MOTMSK,s 
CONMDT: 
ACOMSK, 
CONACDs 
MQDMSK, 
CONMOD, 
CONFLG, 
FLOLIMs 
HGHLIMs 
ASAVA: 
ASAVBs 

#1150 
‘ 
ALCHGs 
/ 
ALRRNG) 
FLOFGR, 
FLOFGF, 
CHKLKF, 
XGENTIy 
FLORANs 
XUPLIMe 
XBNOCN, 
ASAMEL, 
ASAME2, 
ARANDY + 
ABNRY1, 
XRETHR, 
AADORS, 
AINSTRy 

JMS 

CHAN: 
SFLO 
SFLD 
FLIC 
INSG: 
RANF, 
uPRL 
BNIC 
SAME 
SAME 
RAND 
BNOR 
RETH 
ADDR 
INST 

GENINS 

cCONFLG 
CLA 
GENADD 
GENINO 

1 FLOFGR 
CLA 

1 CHKAKF 
1 FLOFGF 

T ALRRNG 

GE 
FGet 
FG 
HK 
EN 
Lo 
IM 
‘ON 
4 
2 
Y 
v4 
R44 
S 
Rg 
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1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 

1203 

1204 
1202 
1203 
1204 
1205 
1296 
1297 
1210 
12it 
1212 
1213 
1214 
1215 
1216 
4217 
1220 
1224 
1222 

1223 
1224 
1225 
1226 
1227 
1238 
1231 
1232 
1233 

1234 
1235 
1236 
1237 
1240 
1244 
1242 
1243 
1244 
1245 
1246 
1247 

3747 
3751 
9752 
9753 
2755 
2625 
9601 
2908 

12068 

5347 

4755 
4775 
2776 
7041 
4772 
7640 
5343 
1760 
7044 
1761 
7648 
5313 
1763 
7044 
1762 
7649 
5313 
5765 

4755 
7340 
2775 
1776 
7044 
41772 
7649 
5313 
5765 

7304 
1775 
7658 
7901 
4755 
1776 
7041 
1772 
7640 
5313 
4774 
3756 

AREFAQ, 
ADATATs 
ADATAH, 
AMQOATs 
LNKSAV, 
ANTINDs 
ALOPID, 

/ 
91200 
/ 

‘ 
ANOTST, 

COMPAR, 

/ 
TADTSTs 

/ 
1s2TST, 

REFAO 
DATATH 
DATAXR 
MQDATA 
SAVLNK 
NOTIND 
LOOPID 

MP 

JMS 
TAD 

JMP 
JM? 

JMS 
cLA 

cha 
TAD 

BCHNG 

1 TSTPg 
1 SDATTH 
1 8DATHR 

1 DATFN 
CLA 
ERROR 
1 LINKSV 

1 LINKRT 
CLA 
ERROR 
T MaDAT 

1 DONEMG 
CLA 

ERROR 
I BLPCNT 

1 TSTPC 
CLL CMA 
1 BOATTH 
1 BOATHR 

1 DATFN 
CLA 
ERROR 
1 BLPCNT 

CLL TAC 
1 BOATTH 
CLA 

1 TSTPC 
1 BDATHR 

1 DATFN 
CLA 
ERROR 
T BREFAD 
1 XBSAVA 

vi42 

vaa2 

QL-DEC=74 146134 PAGE 1-14 

- 

7S IT -WITHIN FIELO LIMITS 
/NO,SET DIRECTION OF SWAP TO REVERSE 
“WAS TT THE LAST FIELD? 
7GO CHECK TO SEE IF NEXT FIELD IS 41K 
7NO,SET DIRECTION OF SWAP TO FORWARD 
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7G0 ULTER 

/CHECK PC FROM RETURN 

7DID AND WORK 
7RANDOM ANO FAILED 
/CHECK TO SEE IF THE LINK CHANGED 

/ 

ZERROR, THE INSTRUCTION CHANGEO THE LINK 
/CHECK TO SEE IF THE [NSTR CHANGED THE MO 

/ 

7THE INSTRUCTION CHANGED THE MQ 

/CHECK PC FROM RETURN 

“SHOULD THE IS2 SKIP 
AYES 
/CHECK FOR CORRECT PC 

/O1D AC CHANGE ON IS2 
7aC FAILED ON ISZ 
7GET INCREMENTED DATA WORD



72k TO 32K POP-8A PROCESSOR EXERCISER PALig Va42 21-DECe74 14134 PAGE 1-16 

1250 4737 wMS 1 XGETWO 
¢ J 1251 7044 cra 

1252 794 1AC 
1253 1775 YAD 1 BDATTH 
1254 5206 UMP COMPAR /DID IS# WORK / ? 
1255 4755 DCATST, gS I TsTPC _. WOHECK PC FROM RETURN 
1256 1774 TAI [ BREFAD - 
1287 3756 OCA [ XBSAVA 

¥ 1260 4757 JMS 1 XGETWD 
1263 7641 CIA 

1262 4776 TAD 1 BDATHR 
1263 7648 SZA CLA 7/210 DCA WORK 

1264 «5343 JM? ERROR “OCA FAILED 
1265 1772 TAD I DATFN 7DI1D AC CLEAR ON OCA 
1266 5206 JM? COMPAR 422 

/ 
126? 4755 JMSTST, gMS | TSTPC /CHECK PC FROM RETURN 
1270 1776 TAD I BOATHR 
1274 7044 cla 
4272 «1772 TAD 1 DATEN 

1273 7640 SZA CLA “DID JMS CHANGE aC 
1274 5313 UMP ERROR 7JMS CHANGED AC 
412750 4774 TAD 1 BREFAD 
1276 3736 DCA I X8SAVA 
427? 4757 JMS I XGETHD 
1399 «7941 CIA 
1301 7001 rac 

1342 1766 TAD I BAOORS 
i343 5206 JM? COMPAR 7DIO JMS WORK 

/ 
1304 «(4755 JMPTST, JMS I TSTPC /¢CHECK PC FROM RETURN 
1335 1776 TA) 1 BOATHR 
1306 7644 CIA 
1387) 1772 TAD 1 DATFN 

1318 5206 JM? COMPAR /O1D JMP AFFECT TKE aC 
/ 

1311 9009 POSAVE, @ 
1312 2200 C204, 

1313 5342 ERROR, JM? LOOPSW /CHECK SRO TO INHIBIT ERROR HALT 
1314 «1764 TAD I XRNFLD 

_ 1315 4336 JMS HALT ZFIELQ THAT INSTRUCTION WAS PUT IN 1346 1773 TAD 1 XRETFL 
1317 4336 JMS HALT /7PROGRAM RETURNED FROM THIS FIELD 
1320 4341 TAD PCSAVE 
13521 4336 JMS HALT EXPECTED PC RETURN 
1322 «1754 TAD 1 RETURN 

1523 4336 JMS HALT ACTUAL PC RETURN 
1324 1766 TAD I BADORS 
1325 4336 JMS HALT INSTRUCTION ADDRESS 
1326 1767 TA) I FINSTR 
1327 4336 JMS HALT INSTRUCTION 
1535 1767 TAD I FINSTR 
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1331 0312 AND C20e 
1332 7640 SZA CLA 
1333 41770 ERRPSR, TA? 1 ZASAVA 
133404771 TAD I ZASAVB 
4335 5753 JMP L XERROR /GET REST OF ERROR INFORMATION 

/ 
1336 2008 HALT: 2 

1337 7492 HLT ZERROR INFORMATION IN AC 
1349 7200 cla 
1344 5736 JM? oT HALT 

/INHIBIT ERROR HALT IF SRS IS SET TO A ONE 

1342 1754 LOOPSH, TA) 1 SHRSAV/LAS /CHECK THE SWITCH REGISTER 
1343 7708 SMA CLA 71S IT SET 
1344 3344 UMP ERRORSL 7NO;GO HALT ON ERROR WITH INFO IN Ac 
1345 5752 JMP 1 ERRRET 7GO CHECK LOOP ON INSTRUCTION SWITCH 

/ 
1347 #1347 

/ 
1347 4759 ACHNG, JMS 1 B3RERNG 

Z 
1352 0202 © BRERNG, CHANGE 
1351 3336 SWRSAVs SAVSHR 
1352 9252 ERRRETs LPONT 
1353 1415 XERROR, ERRORL 
1354 4564 RETURN, RETHR 

1355 2073 TSTPC, PCTST 
1356 2445 XBSAVA, BSAVA 
135? 2112 XGETWO, GETHO 
1363 69755 LINKSV, SAVLNK 
1364 27514 LINKRT, LIVKON 
1362 2753 DONEMQ, MQDONE 
1363 3753 MQDATe MQOATA 

1364 3754 — XRNFLD, RANFUD 
1365 9252 BLPCNT, LPONT 
1366 6745 BADDRS, ADIRS 
1367 9746 — FINSTR, INSTR 
1378 1146 ZASAVA, &SAVA 
ag710 1147 ZASAVB, aSAVB 
4372 0527 9 OATFNe FILALU 
1373 9525 © XRETFLs RETFLO 
4374 9747 BREFAO, REFAO 
1375 6754 BOATTH, DATATH 
1376 6752 BDATHR, DATAHR 
1377 «ooaa a 

, 
1405 #1409 

’ 
1480 5362 JMP CCHNG 

, 
1404 9608 RANDY: @ 
1402 7304 CLA CLL IAG 
1403 1343 TAO RANA 
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1404 4344 
1405 7106 
1486 3343 
1407 1344 
1418 7042 
1414 1343 
1412 3344 
1413 1344 
1414 5664 

1415 3774 
1416 1774 
1417 4765 
24200 1774 
1424 4765 
1422 1767 
1423 4765 
1424 1766 
1423 0347 
1426 7658 
142? 5232 
14300 4774 
143i 3774 
1432 1774 
4433-3770 
1434 5772 

1435 0908 
1436 3354 
1437 1354 
1442 1345 
1444 7108 
14420 1351 
1443 7630 
4444 5635 

1445 7346 
1446 1376 
1447) 7044 
1459 1354 
1451 7510 
1452 5257 
1453 7164 
1454 1352 
1455 7620 
1456 5635 
1457 2235 

RANDY4e 

, 
‘ 
ERRORL, 

“THIS SECTION 

BNORY1, 

ocA 
TAD 
wMP 

Oca 
TAD 

a 
i] 

RANZ 
RTL 
RANL 
RAN2 

RANL 
RAN2 
RAN2 
1 RANOY 

1 CREFAD 
1 CREFAD 
1 XHALT 
1 ZINDAD 
1 XHALT 
1 COATAT 
1 XHALT 
1 ZINSTR 

1 ZINDAD 
1 CREFAD 
1 CREFAD 
1 ZBSAVA 
1 XERR2 

4 CSAVB 
csave 
MM7 

BNDCON 
L CLA 

T BNORYL 

Vide 

OF THE SUBROUTINE 
ZARE AS FOLLOWS! 0989 = 3006 ANO 
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/REFERENCE ADDRESS 

INDIRECT ADDRESS IF ANY 

ZINITIAL MEMORY DATA 

/GO GET REST OF INFORMATION 

CHECKS FOR ILLEGAL ADDRESSES WHICH 
UPPER TEST AREA LIMIT, ©1 AND -2. 

/GET THE NUMBER 
7SUBTRACT 7 FROM IT 
7OLEAR OUT THE LINK 
ZADD IN BOUNTRY CONSTANT=6012, 4012, 2012, 3012 

ZILLEGAL ADDRESS, RETURN TO RANDOM NUMBER GENERATOR 

/THIS SECTION OF SUBROUTINE CHECKS FOR ILLEGAL ADRESS WHICH ARE 
7THE PROGRAM AREA*3 TO PROGRAM END +4 

BNDOKI« 

BNDOK2+ 

CLA 
TAD 
cia 
TAD 
SPA 
ume 
CIA 
TAD 
SNL 

oy J 
182 

CLL OMA RTL 
PRGBG 

CSAVB 

BNOOK2 
STL 
PRGSIZ 
CLA 
1 3NORY1 
BNORYS 
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1460 7340 
1461 0354 
1462 5635 

1463 9999 
1464 3355 
1465 1775 
1466 3353 
1467 4303 
1470 2263 
1471 1355 
1472 5663 

1473 008 
1474 3355 
1475 1774 
1476 3353 
1477 4303 
1500 2273 
1501 1355 
1592 5673 

1503 9000 
1504 7344 
1505 1355 
1506 7041 
1507 1353 
1510 7540 
1511 5320 
4512 7161 
1512 1356 
1514 7620 
4515 2303 
1516 7420 
451? 2303 
1529 7308 
1524 5703 

4522 9008 
1523 1921 
1524 9346 
1525 7104 
1526 3350 
1527 1359 
1533 2360 
4534 3773 
1532 1350 
1533 0357 
4534 7112 
4533 7032 
1536 1364 
153? 3380 
1543 1628 
1544 3764 

Z 
SAMELs 

Z 
SAME2, 

4 
TSAMEs 

INSOK, 

‘ 
/ 
LIMITS» 

cLA 
AND 
ump 

Q 
DGA 

CLL CMA 
CSAVB 
1 BNORY1 

CSAVC 
1 CADDRS 
CSAVA 
TSAME 
SAMEL 
CSAVG 
1 SAMEL 

CSAyc 
1 CREFAD 
CSAVA 
TSAME 
SAME2 
CSAVE 
1 SAME2 

CLL CMA RAL 
CSAVC 

CSAVA 

INSOK 
STL 
cS 
CLA 
TSAME 

TSAME 
CLL 
1 TSAME 

OP1SEL 
K37 
RAL 

UPRLIM 
UPRLIM 

1 SAVESW 

va42 2i-DECs74 44:34 PAGE 1-19 

JGET MEMORY S1ZE FROM HARDWARE CONFIGURATION 
7MASK OFF MERORY BITS
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* @ 1542 5722 UMP OL LIMITS 

/ 
1543 1234 RANA, «= «1234 - 
1544 5679 © -RAN2, «5678 v 
2543 7771 0 NM7, 87 - 
1546 9837 K37, 37 -— 
1547 9400 C408, 492 
1553 9009 —-UPRLIM, 2 
1551 9860  BNDCON, 2 
1532 3402 —- PRGSIZ, PRSEND#4eB6N 
1553 9860 = CSAVAr 3 
1554 6809 CSAVB, 3 
1555 g908 CSAVG, 2 
1556 6005 C5, 2035 
1557 0987 ch, 7 
1566 9672 C70, 978 
1564 1777 C4777, 4777 

7 
1562 84562 

1562 4763 COHNG, JMS I CRERNG ROUTINE TO ULTER 
7 

1563 G202 — CRERNG, CHANGE 
1566 9336 © SAVESW, SAVSHR 
1565 1336 0 XHALTs HALT 
1566 4746 — ZINSTR, INSTR 
156? 9751 © COATAT, DATATH 
1570 2445 = 2BSAVA, BSAVA 
1574 9750 ZINOAQ, INDAO 
1572 9724 —XERR2,  ERROR2 
1573 1144 © XFLDLM, FLOLIN 
1574 9747 CREFADs REFAQ 
1575 8745 CADDRS, ADIRS 
1576 3200 © PRGBG, 3G 
1577 wood 2 

ca 

/RANDOM OPERATES@GROUP 1 = GROUPZ = AND MQ OPERATES 

1600 © 81600 
/ 

1600 5347 ume FCHNG 
a 

1601 o922 —INSGEN, 9 /ROUTINE TO GENERATE A RANDOM INSTRUCTION 
1602 4755 JMS I BRANDY —-/GO_ GENERATE A RANDOM NUMBER 
1603 2242 AND INSHSK 7MASK WORD FOR INSTRUCTION 
1604 1243 TA) CONINS /CONSTRAINT WORD FOR INSTRUCTION 
1685 3754 OCGA I EINSTR = /SAVE THE INSTRUCTION 
1606 6201 cor oo /CHANGE DATA FIELD TO FIELD 2 
1627 6224 RIF ZREAD THE INSTRUCTION FIELD 
1618 1356 TAD START  /GET THE STARTING ADDRESS 
1611 3642 DCA 1 ADDRSS /PUT FIELD AND STARTING ADDRESS INTO Loc 5 
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1612 2005 = ADDRS5, STRFLD 7ADDRESS 5 OF FIELD @ = STARTING ADDRESS AND PRG FIELD 
1613 6224 RIF 7READ THE INSTRUCTION FIELD 
1614 1206 TAD ADDRS5S-4/GET THE COF INSTRUCTION 
1615 3216 DCA vt /PUT COF TO PROGRAM FIELD IN NEXT LOCATION 
1616 7402 HUT/cOF /CHANGE DF AGK TO PROGRAM FIELD 
1617 4754 TAD I EINSTR — /CHECK TO SEE IF IT WAS & IOT 
1620 9244 AND K7000 
1624 1245 TAD M6880 
1622 7459 SNA 
1623 5202 JM? INSGEN+1 = /IT HAS A I0T REGENERATE A NEW INSTRUCTION 
1624 1244 TAD K7000 71S IT AN OPERATE INSTRUCTION 
1625 7650 SNA CLA 
1626 5256 JM? OPRBGN /YES IT WAS AN OPERATE 
1627 1351 TAD MRIPNT ¢GET THE RETURN POINTER FOR YRI INSTRUCTIONS 
1633 3753 OCA I ZUMSRT = /SAVE IT 
1634 1754 TAD I EINSTR — /NOT A _IOT OR OPERATE 
1632 9246 AND X477 7CREATE A REFERENCE ADDRESS 
1633 3764 OCA | AASAVB 
1634 1754 TAD L_EINSTR — /GET THE INSTR 
4635 9247 AND A2eg /PAGE ZERO OR SAME PAGE 
1636 7640 SZA CLA 
1637 1768 TAD I AASAVA 
1640 4761 TAD 1 AASAVB 
1644 5601 JMP IT INSGEN — /RETURN AND CHECK IT 

1642 7777 INSMSKy 7777 
1643 9800 — CONINS, @ 
1644 708 «7999, 7028 
1643 2006 © M6940, 6200 
1646 8177 K477, 477 
464? 200 4200, 203 
1658 2400 8640, 943 
1654 9014 Add, 4 
1652 7764 NEGI4, 914 
1653 9001 = Ady 1 
1654 9006 aP6, = 
1655 7721 7724, 7724 

1656 1352 — OPRBGN, TAD OPRPNT /GET THE RETURN POINTER FOR OPR INSTRUCTIONS 
1657 3753 DCA 1 ZJMSRT = /SAVE IT 
1660 1754 TAD 1 EINSTR 
1664 9250 AND 3490 
1662 7640 SZA CLA 
1663 5272 JM? ILLOP2 
1664 1754 = ILLOP4, TAD I EINSTR /OP1-CHECK BITS 8 AND 9 TO BE ON & ONE 
1665 9254 AND ALS 
1666 4252 TAD NEGL4 
1667? 7650 SNA CLA - 
1675 5202 ane INSGEN#S ZTLLEGAL*REGENERATE A NEW INSTRUCTION 
1674 5306 Jue ILLMQ43 /GO SETUP RANDOM AC AND MQ DATA 

1672 1754 — ILLOP2s TAD I EINSTR /I8 THE INSTR A MQ OR OP2 INSTR 
1673 0233 AND AL 
1674 7640 SEA cha 
1675 5303 MP TLLM@ = /INSTR IS A MQ INSTR CHECK FOR ILLEGAL INSTR
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4676 
4677 
1798 
170% 
41702 

1763 
1704 
1705 

1796 
1707 
4710 
1714 
41712 
1713 
1714 
1715 
1716 
1717 
1728 
1724 
1722 
1723 
1724 
1725 
4726 
172? 
1738 
1734 
1732 

1733 

1734 
1735 
1736 
1737 
1748 

1744 
1742 
1743 
4744 

1747 

1758 
1754 

1754 
9254 
7448 
5202 
3306 

1734 
0255 
3734 

1762 
3763 
1764 
3765 
1737 
3766 
7326 
1773 
3767 
e2i4 
1333 
3774 
1754 
0250 
7650 
5778 
1754 
9253 
7650 
5774 
5772 

6201 

1766 
4344 
1775 
4344 
5776 

PEEL 
7402 
7308 
S741 

1747 

4758 

3202 
2504 
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TAD I EINSTR /IS THE INSTR A OSR OR HLT 
AND BPS 
SZA . 

iid INSGENSL ZINSTR IS A OSR,OR HLT REGENERATE 

UMP ILLMQ#3 /GO SET UP SIMULATED &C DATA AND MG 

I1LLMQ, TAI I EINSTR /GET THE {NSTRUCTION 
AND K7724  /MASK OUT FOR LEGAL MQ INSTRUCTIONS 
DCA 1 EINSTR /AND SAVE IT 

TAD 1 XOATAH 
DCA [ XSIMAC /PUT INITIAL WORD IN SIMULATED AC 
TAS I XSVLNK 
OCA 1 XSMLNK /PUT INITIAL LINK IN SIMULATED LINK 
TAD I INTMQD /GET THE RANDOM MQ DATA 
DCA 1 XSIMMQ /PUT INITIAL MQ DATA IN SIMULATEO MG 
CLA CLL CML RTL /SET UP INSTRUCTION RETURN POINTER 
TAD | OADDRS /GET THE INSTRUCTION ADDRESS AND ADD 2 

DCA 1 XEXPRT /SET UP EXPECTED RETURN UNLESS A SKIP 
ROF “READ THE OATA FIELD 
TAD 06291 /ABD IN THE CDP INSTRUCTION 
OCA I XRTOPF /SET UP A LOC TO RETURN TO OWN DATA FIELD 
TAD I EINSTR /IS THE INSTRUCTION A OP4 OR OP2 
AND B40a 
SNA CLA 
JM? 1 XSMOP1 /0P1 GO SIMULATE THE INSTRUCTION 
TAI 1 EINSTR /IS THE INSTR A MQ INSTR 
AND AL 
SNA CLA 
UM? 1 XSMOP2 /OP2- GO SIMULATE THE INSTRUCTION 
JM? 1 XSMMQI /MQ@= GO SIMULATE THE MQ INSTR 

06202, 6201 

/ 
OPERRA, he 1 @GET THE SIMULATED MO 

JMS 
TAD I ¢GET THE FINAL MQ 
JMS HLTOPR 
JM® 1 GLPSWS /GO LOOK AT SR@ TO LOOP ON INSTR 

/ 
HLTOPR: 2 

HLT 
CLA CLL 
JM? 1 HLTOPR 

/ 

/ 
wi747 
a 
FOHNG: JMS I FRERNG 
é 
FRERNG: CHANGE 
MRIPNT: RETHR 
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1752 2675 
1753 9776 
1754 0746 
1755 1401 
1756 2200 
4757 9753 
1768 1146 
1764 1147 
1762 3752 
1763 2755 
1764 «2755 
1765 «2756 
1766 2757 
1767 2754 
1773 2004 
1774 2281 
1772 «2252 
1773 0745 
41774 «02705 
1775 2753 
1776 2737 
1777 2909 

2068 

2000 5347 

2081 1762 
2002 9271 
2003 7640 
2004 3773 
2005 1762 
2906 0267 
2007 7640 
2918 3774 
2011 1762 
2012 2266 
2013 7648 
2014 4763 
2015 1762 
2016 9265 
2017 7649 
2020 4764 
2024 1762 
2022 0264 
2023 7640 
2024 4765 
2025 1762 
2026 9262 
2027 7649 

OPRPNTs 
ZUMSRT, 
EINSTR: 
BRANDY, 
START) 
INTMQDs 
AASAVA, 
AASAVB, 
XDATAH, 
XSIMACs 
XSVLNK+ 
XSMLNK + 
XSIMMQy 
XEXPRT: 
XSMOPL, 
XSMOP2, 
XSMMQI¢ 
OADORS: 
XRTOPF 
GHQDON, 
GLPSWOs 

#2088 

OPRRET 

é 
JM? GCHNG 
/ 

vaa2 24-DEC74 14134 

/BEGINNING OF OPERATE GROUP ONE SIMULATION 

SIMOP1, TAD I CINST 
AND Pos2a 
Sza CLA 

AND K20 
SZA CLA 
JMS oT XSMCMI 
TAO I CINST! 
AND Ka 
Sza CLA 
JMS oT XSMIA 
TAQ I CINST! 
AND K2 

R /GET THE INSTRUCTION 
B 718 BIT 4 SET TO CLEAR THE AC 

Cc /YES,CLEAR OUT THE SIMULATED AC 
R /GET THE INSTRUCTION 

71S BIT 5 SET TO CLEAR THE LINK 

K /YES,CLEAR THE SIMULATED LINK 
R /GET THE INSTRUCTION 

718 BIT 6 SET TO COMPLEMENT THE 

A /YES GO SIMULATE A CHA 
R /GET THE INSTR 

718 BIT 7 SET tO COMPLEMENT THE 

IL /YES, GO SIMULATE A CML 
R  /GET THE INSTRUCTION 

“US BIT i4 SET TO INCREMENT THE 

 /YES GO SIMULATE IAC 
R /GET THE INSTRUCTION 

“18 BIT iM SET TO RTR OR RTL 

PAGE 1-23
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e 8 2030 5242 JP SIMTWC /YES GO CHECK 70 SEE WHICH ONE 
203i 1762 TAQ 1 CINSTR /GET THE INSTRUCTION 
2032 9264 AND Kad 71S IT A ROTATE LEFT OR RIGHT 
2033 1272 TAD NEGIG — /RAR? ’ 
2034 7450 SNA “ 
2033 4766 JMS 1 XSMRAR /YES GO SIMULATE A ROTATE RIGHT 
2036 1263 TAD Ka 7NOARAL? 
203? 7650 SNA CLA 
2043 4767 UNS 1 XSMRAL /YES,GO SIMULATE A ROTATE LEFT 
2g4i 5254 IMP OPRSET /GO TEST THE INSTRUCTION 

2042 4762  SIMTWC, TAD I CINSTR /GET THE INSTRUCTION 
2043 9264 AND Ki4 7BIT 6 AND 9 3B 
2046 7450 SNA 
2643 4770 UMS I XSMBSW /YES,GO SIMULATE & BYTE SWAP 
2646 1272 TAD NEGiG = /RTR? 
2049 7450 SNA 
2058 4774 JMS 1 XSMRTR /YES, GO SIMULATE A ROTATE TWICE RIGHT 
2051 1263 TAD K4 ARIL? 
2052 7650 SNA CLA 
2053 4772 UNS 1 XSMRTL /YES,GO SIMULATE A ROTATE TWICE LEFT 

2054 1776 OpRSET, TAD 1 OFIELD 
2055 1270 TAD 06203 
2058 3257 Oca vat 
2057 7402 4LT/COF /CHANGE TO THE RANDOM DATA FIELD 
2869 5775 JN? 1 INTOPR /GO SETUP THE OPERATE INSTRUCTION 

2061 3004 kia 1 
2062 9882 kaa 2 
2963 0004 = K4e 4 
2064 9014 Kady 14 
2665 0020 = K20s 20 
2066 004G 40, 49 
2967 3199 ied, 192 
2079 6201 06201. 6201 
2071 2280 pos2en, 203 
2072 7770 NEGLG, «12 

‘ 
2073 9968 = PCTST, 2 
2874 7001 IAS 
2075 1754 TAI I XJMSLC 
2076 3755 OCA 1 XPCSAV 
2677 1755 TAD I XPCSAV 
2103 7041 cIA 
2191 1756 TAD 1 XRETPC 
2192 7640 SzA CLA 
2103 5761 JM? oT MRIERR 
2104 1757 TAD 1 FLOXRN 
2105 7041 CIA 
2196 1760 TAD I FLXRET 
2107 7649 SzA CLA 
2419 5761 JN2 1 MRIERR 
2il1 5673 JM> 1 PCTST 
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/ 
2112 3900 GETWDs 3 
2413 1757 TAD IT FLOXRN 
2114 1344 TAD A62B4 
2415 3346 Oca ath 
2116 7402 HLT/COF 
2417 1745 TAD I BSAVA 
2123 3345 OCA BSAVA 
212, 6224 RIF 
2122 1344 TAD A621 
2123 3324 OCA th 
2124 7492 HLT/COF 
2125 1345 TAD BSAVA 
2126 57412 uMP oT GETHD 

‘ 
2127 2900 RANCON: 3 
2130 1752 TAD 1 ZCNFLG 
2131 7650 SNA CLA 
2432 5727 JM? oT RANCON 
2133 1733 TAI 1 XWOMOV 
2134 7492 uLT 
2135 7604 LAS 
2136 5727 UMP oT -RANCON 

2137 3908 INTSET, @ 
2448 4354 TAD XINT 
2144 3743 ocA I TINT 
2142 5737 JMP oT OINTSET 
2143 a923 TINTs INT 

‘ 

2144 «6204 AG2O1, 6221 
2145 2900 BSAVA, @ 

/ 

‘ 
2447 w2447 

, 
2147 4758 GcHNG, JMS I GRERNG 

Z 
2150 9202 GRERNG, CHANGE 
215i 3192 = XINTs_~—INTERS 
2132 4143  ZCNFLG, CONFLG 
2153 3573 © XWOMOV, MOVHOX 
2154 9762 © XJMSLC, JMSLOC 
2155 1344 XPCSAV, PCSAVE 
2156 9504 = XRETPC. RETHR 
2157 0754 FLOXRN: RANFLO 
2160 9525 FLXRET, RETFLO 
2164 1313 9 MRIERR, ERROR 
2162 0746 — CINSTR» INSTR 
2163 2461 = XSHCMAs SIMCHA 
2164 2426 «© XSHCML, SIMCML
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2165 2435 XSMTAC, SIMIAC 
2166 2442 XSMRARs SIMRAR 
2167 2464 XSMRALs SIMRAL 
2470 2477 XSMBSH, SIMBSH 
217i 2520 — XSMRTR, SIYRTR a 
2172 2537 «= XSHATL, SIMRTL 7 
2473 2755 OSIMAC, SIAC -— 
2174 2756 © OSMLNKy SIMLNK 
2175 9637 —« INTOPRy OPRINT 
2176 0754 OF IELD, RANFLD 
2177 900 a 

22000 #2280 
‘ 

2208 5343 JMP HOHNG 
‘ 

/BEGINNING OF OPERATE GROUP 2 SIMULATION 

2204 3254 SIMOPZ, OCA SKPFLG CLEAR THE SKIP FLAG 
2202 1745 SMACHK, TAD I OINSTR 
2203 0243 AND 2100 
2204 7650 SNA CLA 
2205 5241 MP SZACHK 
2206 4746 JMS 1 XSMSMA 
2207 5241 IMP SZACHK 
2218 5226 JMP SETSKP 
2214 1745 SZACHK, TAI I DINSTR 
2212 9244 AND 240 
2213 7650 SNA CLA 
2214 5220 JMe SNLCHK 
2215 4747 JMS 1 XSHSZA 
2216 5220 ume SNLCHK 
2217 5226 lila SETSKP 
2220 1745 SNLCHK, TAD I OINSTR 
2221 9245 AND 220 
2222 7658 SNA CLA 
2223 5227 uM? COMCHK 
2224 4750 JMS 1 XSMSNL 
2225 5227 JM? COMCHK 
2226 2254 SETSKP, 1S SKPFLG 
2227 1745 COMCHK, TAD I OINSTR 
2233 250 AND Posia 
2231 7649 SEA CLA 
2232 7248 cla CMA 
2233 1254 TAQ SKPFLG 
2234 7640 SzA CLA 
2235 (2754 IS@ 1 ZEXeRT 
2236 1745 TAI 1 DINSTR 
2237 9246 AND 2203 
2243 7649 SEA CLA 
2241 3752 OCA I XACSIM 
2242 5753 JM? 1 ZSETOP 7GO SETUP AND TEST INSTR 
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22463 2168 2109, 102 
2244 3040 2405 46 
2245 2920 220, 20 
2246 9200 2200, 202 
2247 9320 2324, 322 
2254 0018 POSi9, 16 
2251 9902 SKPFLG, 2 

/BEGINNING OF OPERATE GROUP 2 MQ INSTRUCTION SIMULATION 

2252 1745 SIMMQI, TAI I ODINSTR /GET THE INSTRUCTION 
AND 2253 9247 2320 7MASK OUT FOR LEGAL BITS 4,5 87 

2254 7450 SNA 
2255 5753 UMP oT «oZSETOP /INSTRUSTION IS A NOP 
2256 1304 TAD NEG2@ = /SUBTRACT 28 
2257 7450 SNA 
2268 5754 JM? 1 XSMMQL  /GO SIMULATE A MOL 
2264 1305 TAD Meo 
2262 7459 SNA 
2263 5755 1 XSMMQA /GO SIMULATE A MOA 
2264 1304 NEG2e 
2265 7450 
2266 5756 1 XSMSWP  /GO SIMULATE A SWP 
2267 1305 M6o 
2278 74593 
2271 5757 I XSMCLA /GO SIMULATE A CLA 
2272 1304 NEG23 
2273 7450 
2274 5760 I XSMCAM /GO SIMULATE A CAM 
2275 1305 Mea 
2276 7450 
2277 5764 I XSMACL /GO SIMULATE A ACL 
2302 1304 NEG2B 
2301 7650 cha 
2302 5762 I XCLSWP /GO SIMULATE A SHPLCLA 
2303 7492 /NONE OF THE ABOVE 
2304 7769 NEG20, 
2305 7720 M6Os 

‘ 
2306 «1763 ERROPR, TAD 1 GRANFL /GET THE RANDOM DATA FIELD 
2307 4764 JMS 1 OPRHLT 
2313 1765 TAQ 1 GOPRET /GET THE ACTUAL RETURN FIELO 
2314 4764 JMS 1 OPRHLT 
2312 4751 TAD I ZEXPRT /GET THE EXPECTED RETURN PC 
2313 4764 JMS 1 OPRHLT 
2314 1766 TAD 1 GAGTRT /GET THE ACTUAL RETURN PC 
2315 4764 JMS 1 OPRHLT 
2316 4767 TAD I GADORS /GET THE INSTRUCTION ADDRESS 
2317 4764 JMS 1 OPRHLT 
2328 1745 TAQ I DINSTR /GET THE INSTRUCTION 
2321 4764 JMS 1 OPRHLT 
2322 1778 TAD I GOATAH /GET THE INITIAL AC DATA 
2323 4764 JMS 1 OPRHLT 
2324 4752 TAD 1 XACSIM /GET THE SIMULATED AC
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f.) 2325 
2326 
2327 
2338 
2334 
2332 
2333 
2334 
2333 
2336 
233? 
2349 

2343 

2344 
2345 
2346 
2347 
2350 
2354 
2352 
2353 
2354 
2355 
2356 
2357 
2363 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2378 
2371 
2372 
2373 
2374 
2375 
2876 
2877 

2499 

4764 
4774, 
4764 
4772 
4764 
4773 
4764 
1774 
4764 
41795 
4764 
5776 

2343 

4744 

0202 
0746 
2611 
2601 
2626 
2754 
2755 
2054 
2645 
2644 
2652 
2661 
2663 
2666 
2671 
o754 
4741 
2752 
2675 
e745 
2752 
2750 
0755 
2756 
2751 
8753 
1734 
ooo 

2408 

5367 

JMS oT OPRHLT 
TAQ I GDATAD 
JMS oT) OPRHLT 
TAQ 1 GSVLNK 
JMS oI OPRHLT 
TAD 1 GSMLNK 
JMS oT OPRHLT 
TAD 1 GLNKON 
JMS 1 OPRHLT 
TAQ i GHQOAT 
JMS oT OPRHLT 
JMP oT OPRERL 

‘ 

/ 
#2343 
/ 
HCHNG: JMS 1 HRERNG 
/ 
HRERNG: CHANGE 
DINSTR, INSTR 
XSMSMA, SIMSMA 
XSMSZA, SIMSZA 
XSMSNL: SIMSNL 
BEXPRT, EXPRET 
XACSIM, SIMAC 
ZSETOP, OPRSET 
XSMMQL, SIWMQL 
XSMMQA, SIMMQA 
XSMSWP, SIMSWP 
XSMCLA, SIMCLA 
XSMCAM, SIMCAM 
X$MACLs SIMACL 
XCLSHPs CLASWP 
GRANFL, RANFLD 
OPRHLTs HLTOPR 
GOPRETs OPRETF 
GACTRTs OPRRET 
GADDRS, ADORS 
GDATAH, DATAHR 
GDATAD, OATAON 
GSVLNK, SAVLNK 
GSHLNKs SIMLNK 
GLNKON, LINKON 
GMQDAT, MQDATA 
OPRERI: OPERRL 

a 

#2400 
, 
JMP ICHNG 
; 

Vide 24-DEO=74 14134 PAGE 1-28 

/GET THE FINAL AC 

GET THE INITIAL LINK 

GET THE stmuar€o LINK 

JGET THE PINAL LINK 

7GET THE INITIAL MQ DATA 

/ROUTINE T2 SIMULATE 4 COMPLEMENT 
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2404 
2402 
2493 
2404 
2405 
2406 
2407 
2418 
2413 
2442 
2413 
2414 
2445 
2416 
2417 
2420 
242a 
2422 
2423 

2424 
2425 

2426 
2427 
2430 
2434 
2432 
2433 

2434 

2435 
2436 
2437 
2443 
2444 

2442 
2443 
2444 
2445 
2446 
2447 
2450 
2454 
2452 
2453 
2454 

2008 
1224 
3225 
3226 
1775 
7404 
3235 
7428 
2226 
1226 
2225 
5246 
5222 
7104 
3226 
1235 
5206 
3775 
560i 

7764 
apeo 

oo09 
1776 
7650 
1234 
3776 
5626 

4009 

5000 
2775 
5241 
4226 
5635 

9g98 
7398 
1776 
7994 
1262 
3225 
4775 
7096 
2225 
5254 
3795 

vise 24-DEC-74 14134 PAGE 1-29 

SIMCHA, 2 
TAD Mag 
Oca eNT 
OCA SIMCML 
TAD 1 BSIMAC 
che RAL 
oca SIMIAC 
SN. 
182 SIMCML 
TAD SIMCML 
182 CNT 
JM? ate 
Jue ENDCMA 
cle RAL 
Oca SIMCHL 
TAD SIMIAC 
JMe SIMCMA+5 

ENDCMA, OCA I @SIMAC 
JM? 1 SIMCHA 

Mids ald 
CNTs = 8 

/ROUTINE TI SIMULATE A CML 

SIMCML, 2 
TAD 1 BSHLNK 
SNA CLA 
TAD k4g00 
OCA I BSMLNK 
JMP oT SIMCML 

K4008, 4030 

/ROUTINE TO SIMULATE A 

SIMIAG, 3 
1Sz 1 BSIMAC 
IMP 12 
JMS SIMCML 
JMP oT SIMTAC 

/ROUTINE TD SIMULATE A 

SIMRAR: @ 
cha CLL 
TAD I BSMLNK 
RAL. 
TAO NEG6 
OCA CNT 
TAQ 1 BSIMAC 
RTL 
182 cnt 
JMP 22 

/GET THE SIMULATED LINK 
“IS IT AD 
7YES+MAKE IT A ONE 
“SAVE IT 

TAC 

/BUMP THE SIMULATED AC 

RAR 

/CLEAR OUT A LINK AND THE AC 
“GET THE SIMULATED LINK 
7PUT IT IN THE LINK 

/GET THE SIMULATED AC 
7ROTATE 12 PLAGES TO THE LEFT 

/SAVE THE SIMULATED ROTATE
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2455 
2456 
2487 

2468 

79i9 
3776 
5642 

7772 

e000 
7308 
1776 
7004 
1268 
3225 
4775 
7012 
2225 
5276 
3775 
7018 
3776 
5661 

2008 
7309 
1776 
7018 
7012 
7042 
1775 
O317 
A775 
7986 
7006 
7996 
3775 
7010 
3776 
5677 
7788 

9908 
7398 
1776 
7004 
1336 
3225 
1775 
7904 
2225 

NEGO, 

“ROUTINE TO SIMULATE A RAL - 

SIMRAL: 

RAR 
Oca 
JM? 

26 

8 
cl 

oca 
JM? 

ROUTINE TO 

SIMBSH, 

K7729. 

a 
cLA 
TAD 
RAR 
RTR 

7728 

1 
I 

PALSo 

BSMLNK 
SIMRAR 

chi 
BSMLNK 

BSIMAC 

CNT 
ane 
BSIMAC 

BSMLNK 
SIMRAL 

SIMULATE A 

CLL 
BSMLNK 

BSIMAC 
K7708 
BSIMAC 

RSIMAC 

BSMLNK 
SIMBSH 

v162 24-0E0074 24134 PAGE 1.39 

/GET THE LINK 
“SAVE THE LINK 
RETURN 

“GET THE SIMULATED LINK 
/PUT IT IN THE LINK 

“GET THE SIMULATED AC 
ROTATE IT RIGHT 12 TIMES 

“SAVE THE SIMULATED ROTATE 

/SAVE THE SIMULATED LINK 
ZRETURN 

BYTE SWAP 

“GET THE SIMULATED LINK 

/GET THE SIMULATED AC 

/GET IT AGAIN 

/SAVE THE SIMULATED BYTE SWAP 

“SAVE THE LINK 
7RETURN 

“ROUTINE T) SIMULATE RTR 

SIMRTRy 
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2531 
2532 
2533 
2534 
2535 

2536 

2537 
2540 
2544 
2542 
2543 
2544 
2545 
2546 
2547 
2550 
2554 
2552 
2553 
2554 

2555 
2556 
2557 
2560 
2564 
2562 
2563 
2564 

2565 

256? 

2578 
2574 
2572 
2573 
2574 
2575 
2576 
2577 

5327 
3775 
7048 
3776 
5728 

7765 

aga 
7308 
1776 
7004 
1336 
3225 
4775 
7019 
2225 
5346 
3775 
7018 
3776 
5737 

4772 
1365 
7640 
5772 
6224 
7648 
5773 
5774 

6001 

2567 

4770 

o2g2 
4550 
9433 
8422 
0327 
2755 
2756 
3009 

2699 

MiSs 

ume 
Oca 
RAR 
oca 
uM? 

213 

CLL 
BSMLNK 

M13 
CNT 
BSIMAG 

ONT 

PALAG 

172 
BSIMAC 

BSMLNK 
SIMRTR 

/GET THE SIMULATED LINK 
7PUT IT IN THE LINK 

/SETUP A COUNTER FOR 11 RAL’S 
“GET THE SIMULATED AC 

vide 24-0EG974 14534 0 PAGE 4-34 

“SAVE THE SIMULATED ROTATED AC 

/SAVE THE SIMULATED LINK 
ZRETURN 

/ROUTINE TI SIMULATE RTL 

SIMRTLs 

‘ 
FLOCHK: 

/ 
ML777¢ 

/ 
©2567 
/ 
ICHNG: 
7 
IRERNG: 
UPPERL: 
TSFLOFs 
TSWPON, 
ROLFLG, 
BSIMAC, 
BSMLNK, 

02600 

3a 
c 

TAD 
TAD 
SZA 
vue 
RIF 
SEA 
sme 
JMP 

oh77 

JMs 

I 

7 

1 

cHANGE 
UPRLIM 
SFLOFG 
SWAPON 
SETFLG 
SIMAG 
SIMLNK 
a 

cut 
BSMLNK 

CNT 
BSIMAC 

CNT 
ane 
aSIMAC 

BSMLNK 
SIMRTL 

UPPERL 
M1777 
CLA 
TSFLOF 

CLA 
TSWPON 
ROLFLG 

IRERNG 

/GET THE SIMULATED LINK 
7AND PUT IT IN THE LINK 

7SET UP A COUNTER TO DO 41 RAR’S 
/GET THE SIMULATED AC 

/SAVE THE SIMULATED ROTATED AC 

/SAVE THE SIMULATED ROTATED LINK 

718 THE LAST FELD = ik 

7NO GO SWAP IT UP 
7READ THE INSTRUCTION FIELD 
71S IT EQUAL TO FIELD @ 
7NO,GO SHAP THE PROGRAM DOWN 
7YES,D00 NOT SHAP FIELDS BUT ROLL UP 
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2680 5364 uMP JCHNG 
7 

/ROUTINE TO SIMULATE A SHA “ 

2601 9008 SIMSZA. @ - 
2602 7246 CLA CMA 
2603 1778 TAD I CSIMAC 
2604 3223 Ca ACUTST 
2605 2223 182 ACUTST 
2606 5604 JMP oT SIMSEA 
2687 2201 182 SIMSEA 
2618 5601 JMP oT SIMSEA 

/ROUTINE TO SIMULATE A SMA 

2614 0909 = SIMSMA, 9 
2612 1770 TAI 1 CSIMAC 
2613 9225 AND D4gag 
2614 1224 TAD 7777 
2615 3223 ca ACUTST 
2616 2223 182 ACUTST 
261? 5224 IMP 142 
2620 5642 JM® 1 SIMSHA 
2621 2241 182 SIMSMA 
2622 5644 JM> 1 SIMSMA 

2623 8008 = ACUTST, @ 
2624 7777 K77774 wh 
2625 4000 04000, 4020 

/ROUTINE TO SIMULATE A SNL 

2626 0000 SIMSNLe 2 
2627 1771 TAD 1 CSMUNK 
2630 9225 aNd 04998 
2631 1224 TAD K7777 
2632 3223 oca ACUTST 
2633 2223 182 ACUTST 
2634 5236 JM? 12 
2635 5626 JM? 1 STMSNL, 
2636 2226 182 SIMSNL 
2637 5626 JM? 1 SIMSNL, 

/ROUTINE TO SIMULATE A MQL 

2640 4770  SIMMQL, TAD I CSINAC /GET THE SIMULATED AC 
2644 3772 oCA 1 CSIMMQ /PUT IT IN THE SIMULATED MQ 
2642 3779 DCA 1 CSIMAC /CLEAR OUT THE SIMULATED AC 
2643 5773 JM oT COPRST /GO EXECUTE THE INSTRUCTION 

/ROUTINE TO SIMULATE MQA 

2644 1772 SIMMQA, TAD 1 CSIMMQ /GET THE SIMULATED MO 
2645 7049 cMA 7COMPLEMENT THE RESULTS 
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2646 2770 AND I CSIMAC /MASK RESULTS WITH SIMULATED AC 
2647 1772 TAD I CSIMMQ /INCLUSIVE OR THE SIMULATED 4@ 
2653 3779 OCA I CSIMAC /THE SIMULATED AC = INCLUSIVE OR OF MQ 8 AC 
2654 5773 JM? T COPRST /GO EXECUTE THE INSTR, 

/ROUTINE TO SIMULATE A SHP 

2652 1770 © SIMSHP, TAD I CSIMAG /GET THE SIMULATED AC 
2653 3223 Oca ACUTST /ANO SAVE IT 
2654 1772 TAD I CSIMMQ /GET THE SIMULATED Mo 
2655 3779 OCA I CSIMAG /AND PUT IT IN THE SIMULATED AC 
2656 1223 TAD ACUTST /GET THE SIMULATED AC 
2657 3772 DCA 1 CSIMMQ@ /AND PUT IT IN THE SIMULATED MO 
2660 5773 JM? I COPRST /GO EXECUTE THE INSTRUCTION 

/ROUTINE TD SIMULATE A CLA 

2661 3772  SIMCLA, DCA I CSIMAC /CLEAR THE SIMULATED AC 
2662 5773 JMP oT COPRST /G0 EXECUTE THE INSTRUCTION 

/ROUTINE TO SIMULATE A CAM 

2663 3778  SIMCAM, DCA 1 CSIMAG /CLEAR THE SIMULATED AC 
2664 3772 OCA 1 CSIMMQ /CLEAR THE SIMULATED MQ 
2665 5773 JM? I COPRST /GO EXECUTE THE INSTRUCTION 

/ROUTINE TO SIMULATE A ACL 

2666 1772  SIMACL, TAD I CSIMMQ /GET THE SIMULATED HO 
266? 3779 OCA | CSIMAC /PUT IT IN THE SIMULATED AC 
2678 5773 JM? I COPRST /GO EXECUTE THE INSTR 

/ROUTINE TO SIMULATE A CLA,SHP 

2674 41772  CLASWP, TAD I CSIMMQ /GET THE SIMULATED MO 
2672 3770 OCA | CSIMAC /PUT IT IN THE SIMULATED AC 
2673 3772 DCA I CSIMMQ /CLEAR THE SIMULATED MQ 
2674 5773 JM? oT COPRST =/GO EXECUTE THE INSTRUCTION 

y) 
2675 G60 OPRRET, @ JRETURN HERE FROM OPERATE INSTRUGTION 
2676 3350 OCA DATADN /SAVE THE FINAL AC 
2677 7840 RAR 
2708 3351 Oca LINKDN /SAVE_THE FINAL LINK 
2701 6244 ROF 7GET THE RANDOM DATA FIELD 
2702 3352 OCA OPRETF /SAVE THE OF FROM OPERATE RETURN 
2703 (7781 acy, @GEY THE FINAL MQ DATA 
2704 3353 Oca HQDONE /SAVE IT _ 
2783 7402 © -RETTOF, HLT/COF ZCHANGE DF BACK TO PROGRAM FIELD 
2706 1775 OPRCOM, TAQ I XFIELD /GET THE EXPECTED INSTRUCTION FIELD 
270? 7044 CIA 
2710 1352 TAD OPRETF /GET THE FIELD INSTRUCTION RETURNED FROM 
271i 7648 SzA CLA 
2712 5344 ila OPRERR /PROGRAM RETURNED FROM THE WRONG FIELD 
2713 1354 TAD EXPRET /GET THE EXPECTED RETURN PC
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2714 
2715 
2716 
274? 
2728 
2724 
2722 
2723 
2724 
2725 
2726 
2727 
2738 
2734 
2732 
2733 
2734 
2738 
2736 
2737 
2746 
2744 
2742 
2743 

2744 
2745 
2746 
2747 

2750 
2754 
2752 
2753 
2754 
2755 
2756 
2737 

2764 

2765 
2766 
2767 
2778 
2774 
2772 
2778 
2774 
2775 
2776 
2777 

7044 
41275 
7640 
5344 
1337 
7044 
1353 
7640 
5344 
1356 
7841 
1334 
7648 
5344 
1355 
7044 
1350 
7640 
5344 
1766 
7084 
7748 
5774 
5776 

4766 
7749 
5337 
5767 

8000 
3900 
989D 
3939 
2209 
9908 
29998 
9000 

2764 

4765 

o2g2 
2336 
2306 
2755 
2756 
2757 
2054 
1606 
2754 
2271 
2900 

LPSWO, 

OPRERR: 

DATAON, 
LINKDN: 
OPRETF, 
MOQOONE, 
EXPRET, 
SIMAC, 
SIMUNK, 
SIMMQ, 
y 
#2764 
‘ 
JCHNG, 
4 
JRERNG, 
SRSAVe 
OERROR, 
CSIMAC, 
CSHLN 
CSIMMQ, 
COPRST, 
KINSGN: 
XFIELO, 
XXCNTy 
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3090 

3024 
3992 
3203 
3094 
3005 
3226 
3007 
3012 
Sait 
3012 
3o13 
3014 
3015 
3016 
3017 
3020 
3024 
3022 

3023 
3024 
3023 

3926 
3027 
3038 
3031 
3932 
3033 

3034 

3035 
3036 
3037 
3040 
304k 
3042 
3043 
3944 
3045 
3046 
304? 
3058 
3054 
3052 
3053 

3008 

5346 

1774 
3225 
1772 
7680 
1223 
1373 
7041 
3774 
1772 
7630 
1224 
4774 
1225 
1375 
3774 
1375 
4774 
5776 

7774 
2004 
9008 

7240 
3750 
4751 
1921 
3234 
5762 

6006 

8008 
1234 
7004 
7700 
5635 
S301 
4732 
2309 
‘3753 
4732 
3754 
7248 
3755 
7240 
3736 

/ 
93000 
‘ 
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CIA 
TAD OPRREY /GET THE ACTUAL RETURN PC 
SzA CLA 
Jue OPRERR /EXPECTED PC DOES NOT AGREE WITH ACTUAL 
TAD SIMMQ © /GET THE SIMULATED Mp’ 
ota . 
TAD MQDONE /GET THE ACTUAL MQ 
Sa cla 
MP OPRERR /ERROR,ACTUAL MQ DOES NOT EQUAL SIMULATED Ma 
TAD SIMLNK /GET THE SIMULATED LINK 
CIA 
TAD LINKDN /GET THE ACTUAL LINK 
SEA GLA 
Jue OPRERR /ERROR SIMULATED AND ACTUAL LINK ARE NOT EQUAL 
TAD SIMAG /GET THE SIMULATED AC 
GIA 
TAD DATAON /GET THE ACTUAL AC RETURNED 
SEA cha 
Jue OPRERR /SAIMULATED AND ACTUAL AC DO NOT AGREE 
TAD 1 SRSAV/LAS 7S SRE SET TO LOOP ON THE INSTRUCTION 
RAL 
SPA CLA 
JM oT XINSGN /YES GO LOGP ON THE INSTRUCTIN 
JM? 1 XXCNT © /G0 BUMP INSTRUCTION COUNTER 

TAI 1 SRSAV/LAS /OHECK SRO21 TO INHIBIT ERROR HALT 
SPA CLA 71S IT SET 
Jee LPSHO © /YES, CHECK LOOP SWITCH 
JM? 1 OERROR /NO, GO HALT WITH ERROR INFORMATION IN AC 

3 
3 
3 
2 
2 
F) 
r) 
a 

JMS oT JRERNG 

CHANGE 
SAVSWR 
ERROPR 
SIMAC 
SIMLNK 
SI¥MQ 
OPRSET 
INSGENSS 
RANFLO 
XCNT 
a 
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JP KCHNG 
/ 
/ROUTINE T 

FILRND, 

May 
KKK4e 
TEMP, 

BGNCON, 

SELOPLs 

SETOP4s 

TAD 
Oca 
TAD 
SNA 
TAD 
TAD 
ay 
DCA 
TAD 
SNA 
TAD 
JMS 
TAD 
TAD 
OCA 
TAD 
Jus 
JMP 

#4 

cla 
DCA 

FILL MEMORY WITH HALTS AROUND THE PROGRAM 

1 CONTLM ¢GET THE UPPER LIMIT COUNTER 
TEMP /SAVE IT 

1 FLOCNT /CHECK TO SEE fF IT IS FIELD B 
CLA 718 IT FIELD 8? 
nna /YES, SUBTRACT 4 FROM THE BEGINNING ADDRESS 
ABGN 

“NEGATE THE NUMBER FOR A COUNTER 
1 CONTLM 7SAVE IT 
1 FLOCNT /CHECK TO SEE IF IT IS FIELD & 

cla “1S IT FIELD 9 
KKK4 /YES, START FILLING FIELD @ AT ADDRESS 4 

1 2FILt /FILL THE FIRST HALF OF PROGRAM FIELD 
TEMP 7GET THE UPPER LIMIT COUNTER 
ENDOFP /ADD END OF PROGRAM TO IT 

1 CONTLM ZSAVE THIS NUMBER AS THE COUNTER 
ENOOFP /GET THE ADDRESS TO START FILLING MEMORY 

1 EFILL /WITH HALTS 
1 XADDA /RETURN FOR NEXT FIELD 

CHA /CONSTRAINT STARTING ADDRESS 
XCNFLG /RANDOM STARTING ADDRESS 
XLIMIT /SETUP MEMORY LIMITS 
OP1SEL 
SELOPL 
CONSET /RETURN TO PROGRAM TO SETUP MASK AND CONSTRAINT 

SELOPL 
/CHECK TO SEE IF OPTION 4 WAS SELECTED 

CLA “WAS IT 2 
SETOP1 /NO + JUST RUN MRI AND OPR 

1 OPRAND /START SETTING UP OPTION 1 
KK377_ /MASK BITS 4@1: 
SLUXMT /SAVE THE RANDOM NUMBER FOR SLU 
OPRAND /GENERATE & RANDOM NUMBER FOR PARALLEL 1/0 
PIOXMT /SAVE THE WORD FOR THE PARALLEL 1/0 
CMA 7SET ALL PROGRAM FLAGS TO INACTIVE STATE 
FLGXMT /SLU XMIT FLAG 
CMA 
FLGREC /SLU RECEIVE FLAG 

WORDS
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3054 7240 CLA cma 
3055 3757 OCA I FLGPIO /PARALLEL 170 PLAG 
3056 7240 CLA CMA - 
3057 3760 OCA 1 FLGRTC /REAL TIME CLOGK BLAG 
3062 1277 TAD MMBS, 
3064 3764 OCA I OVINAC /SETUP A DEVIGE INACTIVE COUNTER 
3062 7301 CLA CLL IAC ZSET DATA 11 TO A ONE 
3063 6035 KIE “SET SLU INTERRUPT ENABLE 
3064 6135 CLUE /SET RTC INTERRUPT ENABLE 
3965 7300 CLA CLL 
3066 6575 OBSE 7SET PARALLEL 1/0 INT ENABLE 
306? 4753 TAI I SLUXMT /GET THE WORD TO BE TRANSMITTED ay SLU 
3070 6046 TLS 7CLEAR XMIT FLAG AND TRANSMIT WORD 
3074 7200 CLA 
3072 1754 TAD 1 PIOXMT /GET THE WORD TO BE TRANSMITTED BY PARALLEL 1/0 
3073 6574 oBTo 7 TRANSMIT IT 
3074 7301 CLA CLL IAC ZSET_A PROGRAM FLAG TO SIGNIFY To RTC WHEN 3075 3763 DCA I PIOROY /TO TRANSMIT ANOTHER CHARACTER ON PARALLEL 170 
3076 5635 JHP oT SETOP4 /RETURN TO PROGRAM 

307? 7723) MMB5S, 55 
3183. 0377 =k K377, 377 
3101 8080 KILL, @ 

ZINTERRUPT SERVICE ROUTINE 

3102 3341 © INTERS, DCA INTAC  /SAVE THE AC 
3103 7019 RAR 7GET THE LINK INTO BIT B 
3104 3342 OCA INTLNK /SAVE_THE LINK 
3193 1743 TAD I ADDRSZ /GET THE INTERRUPT PC 
3id6 3344 OCA INTRET /SAVE IT 
3107 6224 RIF ZREAD THE INSTRUCTION FIELD 
3119-1345 TAD KKCOF  /ADD CDF INSTRUCTION TO BITS 6-8 
3411 3312 OCA oat /PUT COF TO PROGRAM FIELD IN NEXT LOCATION 
3112-7402 WLT/COF 770 PROGRAM FIELO 
3113 6044 TSF /SKIP ON SLU XMIT FLAG 
3114 7440 sk? 
3115 5765 JN2 1 SERXMT /GO SERVICE SLU XMIT FLAG 
3116 6031 KSF 7SKIP ON SLU RECEIVE FLAG 
3117 7440 Ske 
3120 5766 JM? I SERREG /GO SERVICE SU RECEIVE FLAG 
3421 6571 DBSK /SKIP ON PARALLEL 1/0 DATA READY FLAG 
3122) 7419 KP 
3123 5767 JM? 1 SERPIO /GO SERVICE PARALLEL 1/0 
3124 6137 CLSK “SKIP ON REAL TIME CLOCK FLAG 
34250 7419 SK? 
3126 5770 JM? 1 SERRTC /GO SERVICE REAL TIME CLOCK FLAG 
3127 6192 SP. 7SKIP ON AC LOW F/F 
3130-7410 Sk? 
3134 5764 JM? I POWERF /POWER FAILURE GO CLEAR AC LOW AND RETURN 
3132 7492 HLT 7ILLEGAL INTERRUPT 
3133 1342 © RETPRG, TAD INTLNK GET THE LINK 
3134 7194 oLk RAL 7RESTORE IT 
3135 1344 TAD INTAC  /RESTORE THE AC 
3136 6244 RMP RESTORE MEMORY FIELDS 
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3137 6904 10 /TURN THE INTERRUPT ON 
3140-5744 UMP oT INTRET /RETURN TO PROGRAM 

3144 9000 = INTAC, 
3142 9900 © INTLNKs 3 
3143 9068 = ADDRSB, 3 
3144 9800 = INTRET, 2 
3145 6264 = KKCDF, CDF oo 

Z 
3146 #3446 

Z 
3146 4747 KCHNG, JMS 1 KRERNG 

4 
3147 0202 — KRERNG, CHANGE 
3159 1143 = XCNFLG, COVFLG 
31541522 0 XLIMIT, LIMITS 
3152 1401 — OPRAND, RANDY 
3153 3232 © SLUXMT, XMTSLU 
3154 3234 © PIOXMT, XMTPTO 
3155 3226 © FLGXMT, XMTFLG 
3156 3227 — FLGREC, RESFLG 
315? 3230 © FLGPIO, PLOFLG 
3163 3231 = FLGRTC, RTOFLG 
3161 3337 © OVINAC, INACOV 
3162 3461 — CONSET, SETCON 
3163 3254 = PIORDY, ROYPIO 
3164 3304 — POWERF, POAFAL 
3163 3201 © SERXNT, XMTSER 
3166 3204 © SERREC, RECSER 
3167 3237 — SERPIO, PIDSER 
$173 3255 — SERRTC, RTOSER 
3174 1145 CONTLM, HGHLIM 
3172 9247 FLOCNT, CNTRS 
3173 9200 = ABGN, = BGN 
3174 05270 BFL, FILALL 
3175 3576 © ENDOFP, PRSEND 
3176 3436 = XADD1. = ADOONE 
3177 2000 a 

, 
3200 © #3200 

‘ 
3208 5367 wee LCHNG 

/ 
/SERIAL LINE UNIT TRANSHIT SERVICE ROUTINE 

3204 3226 XMTSER: OCA XMTFLG /SET SLU XMIT FLAG ACTIVE 
3262 6042 TCP ZCLEAR TRANSHIf FLAG 
3263 5343 IMP CHKACT CHECK ALL DEVICES To BE ACTIVE 

/SERIAL LINE UNIT RECEIVER SERVICE ROUTINE 

3204 «3227 RECSER: OCA RECFLG /SET SLU RECEIVER FLAG ACTIVE
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3205 6036 KR3 /CLEAR RECIVE FLAG AND READ THE BUFFER 
3206 3233 DCA RECSLU /SAVE THE WORD 
3207 1232 TAD XMTSLU /COMPARE WORD TRANSMITTED WITH WORD READ 
3219-7044 GIA - 
321i 1233 TAD RECSLU v 
3212 7640 S2A CLA ZARE THEY EQUAL? 
3213-7482 HLT/UMP T PSRERR//DATA ERROR SLU 
3214 1773 TAD 1 KILUIT 
3213 7640 SzA CLA 
3216 5271 JNP our /KILL INTERRUPTS UNTIL RELOCATION OCCURS 
3217 4344 IMS RANDOM /GO GENERATE A NEW HORD 
3220 236 AND CC377 /MASK BITS 413 
3224 3232 DCA XMTSLU  /SAVE_WORD TO BE TRANSMITTED 
3222 1232 TAD XMTSLU /GET THE WORD 
$223 6046 TLS 7TRANSMIT 17 
3224 7306 CLA CLL 
3225 5343 uMP CHKACT /CHECK ALL DEVICES To BE ACTIVE 

3226 9000 = XMTFLGe 0 
3227 9908 RECFLG, & 
3230 9908 = PIOFLG, 2 
3231 9000 = RTCFLG, 
3232 2000 = XMTSLU, 
3233 9608 = RECSLU, 9 
3234 0800 = XNTPIO. 2 
3235 0000 = RECPIO, 6 
3236 9377 = CO377, 377 

/PARALLEL 1/0 INTERRUPT SERVICE ROUTINE 

3237 3230 © PIOSER, OCA PIOFLG /SET PARALLEL 1/0 ACTIVE FLAG 
3240 6572 DBRD /READ THE PARALLEL 1/0 BUFFER 
3244 6573 oBcr 7CLEAR DATA READY FLAG SET DATA ACCEPTED 
3242 3235 OCA RECPIO /SAVE THE WORD READ 
3243 6579 oBsT /SKIP AND GLEAR DATA ACCEPTED AND DATA AVAILABLE 
3244 7402 HLT/JMP 1 PSRERR/OBCF FAILED TO SET DATA ACCEPTED 
3245 1234 TAD XMTPIO /COMPARE THE WORD TRANSMITTED WITH TNE WORD REAO 
3246 7841 cIA 
3247 1235 TAD RECPIO 
3250 7649 SEA CLA ZARE THEY EQUAL? 
3251 7492 WLT/JMP 1 PSRERR/NO, DATA ERROR PARALLEL 1/0 
3252 3254 ocak RDYPIO /SET A PROGRAM FLAG TO SIGNIFY To RTC, THAT 

7k NEW WORD 1S NEEDED FOR PARALLEL 1/0 
3253 5313 MP CHKACT /CHECK ALL DEVICES TO BE ACTIVE 

3254 9600 ROYPIOs 2 

REAL TIME CLOCK INTERRUPT SERVICE ROUTINE 

3255 3231  —-RTCSER, DCA RTCFLG /SET REAL TIME CLOCK FLAG TO ACTIVE 
3256 6136 LoL 7CLEAR CLOCK FLAG 
3257 7000 NO®/JMS I ACTLIN/ THIS LOCATION USED IF ACT LINE AND OPTION 4 SELECTED 
3268 1254 TAD RDYPIO /GET PARALLEL 1/0 STATUS 
3261 7649 SEA CLA ZTRANSMIT ANOTHER WORD: 
3262 5313 Jue CHKACT /NO, MUST BE INACTIVE GO CHECK ALL DEVICES 
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3263 2254 182 RDYPIO /SET PROGRAM FLAG TO INACTIVE 
3264 1773 TAI I KILLIT /GET THE KILL FLAG 
3265 7659 SNA CLA 7WAS IT SET 
3266 5275 MP OUT+#4 © /NO CONTINUE RUNNING 
326? 6135 GLEE 7YES » CLEAR RTC AND P 1/0 INT ENA 
3273 6576 OBSE 

3274 2363 oUT, 1Sz CNTEND 
3272 5776 JM? 1 PRGRET /WAIT FOR NEXT JNTERRUPT 
3273 6902 10F 7TURN THE INTERUPT OFF 
3274 5774 JM? I RELGO /RETURN TO PROGRAM FOR RELOCATION OR RUN 
3275 4344 JMS RANDOM /GENERATE A NEW WORD FOR PARALLEL 1/0 
3276 3234 OCA XMTPIO /SAVE_IT 
3277 1234 TAD XMTPIO /GET THE NEW WORD 
3308 6574 oBTD /TRANSMIT IT 
3301 7300 CLA cL 
3302 5343 MP CHKACT /CHECK OTHER QEVICES TO BE ACTIVE 

3303 2908 © CNTEND, 9 

/POWER FAIL INTERRUPT SERVICE ROUTINE 

3304 6103 = POWFAL, CAL /CLEAR AC LOW P/F 
3305 6192 SPL 7SKIP ON AC LOH AS A LEVEL 
3306 7410 SKP 
3307 6104 SBE 
33107410 KP 
S314 7492 HLT “BATTERY EMPTY = ITS ALL OVER 
3312 3776 JMP 1 PRGRET /RETURN TO THE PROGRAM 

3313 1226 © CHKACT, TA? XMTFLG /CHECK ALL DEVICES TO BE INTERRUPTING 
3314 1227 TAI RECFLG 
3315 1234 TAD RYCFLG 
3316 1230 TAD PIOFLG 
3317 7650 SNA CLA ZARE THEY 2 
3320 5324 JM? RESET /YES, RESET ALL FLAGS TO INACTIVE 
3324 2337 182 INACDV /8UMP INACTIVE COUNTER 
3322 5776 JMP oT PRGRET /RETURN TO THE PROGRAM 
3323-7402 WLT/JMP I PSRERR/ONE OR MORE DEVICES ARE INACTIVE 
3324 7340 RESET, CLA CLL CMA ZSET ALL DEVIGES TO INACTIVE 
3325 3226 DCA XMTFLG 
3326 7249 CLA CHA 
3327 3227 OCA RECFLS 
3330-7240 CLA CHA 
3334 3230 DCA PIOFLG 
3332 7249 CLA cua 
33333231 oca RICFLG 
3334 1340 TAD HMMS 
3335 3337 OCA INACOV /RESET INACTIVE COUNTER 
3336 5776 UMP oT PRGRET /RETURN TO THE PROGRAM 

333? 0005 = INACDV, 3
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3340 7723) MMMSS, 95S 

3344 9000 RANDOM, 3 
3342 7304 CLA 
3343 1355 TAD 
3344 1356 TAD 
3343 7106 aan 
3346 3355 OCA 
334? 1356 Fad 
3350 7042 RTR 
3354 1355 TAD 
3352 3336 Océ 
3353 1356 TAD 
3354 5744 soup 

3355 1234 © RANNL, «4234 
3356 5673 = RANN2, 5679 

3357 9000 = WAITEN, @ 
3368 4775 TAD 
3364 7004 RAL 
3362 7790 Sua 
3363 3757 MP 
$364 2773 182 
3363 5365 Ne 

3367 03367 
7 

3367 4770 LoHNG: JMS 
/ 

3373 @202 — LRERNG. CHAN 
3374 1333 © PSRERR, ERRP 
3372 1320 © ACTLIN, ERO 
3373 $2040 KILLIT, KILL 
3374 9274 = RELGO, = XCNT 
3375 3034 «= OPd, ~— SEO 
3376 3133 © PRGRET, RETP: 
3377 9008 3 

3498 aaa 
/ 

3493 5275 JMe 
/ 

3494 1271 © SETCON, TAD 
3492 3347 OCA 
3493 1325 TAD 
3494 3373 Oca 
3405 1773 CONRAN, TAD 
3406 3374 DCA 
3407 4740 JNS 
3410 7040 MA 
341i 3774 aca 
3412 2373 182 

1 RANDOM 

1 oP4 
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/WAS OPTION 1 SELECTED 

CLA 
IT WAITEN /NO, RETURN TO RELOCATION 
I KILLIT 

, @WAIT FOR DEVICES TO BECOME IN ACTIVE 

T LRERNG 

GE 
SR 
R+5 

43 
PL 
RG 

OCHNG 

M7 
UPOWN 
TABLE 
MOVWOX 
1 MOVHEX 
MVWDPG 
T XRANCN 

1 MYRKOPG 
MOVHDX 
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3413 
3414 
3415 
3416 
344? 
3428 
3424 
3422 
3423 
3424 
3425 
3426 
3427 
3433 
3434 
3432 
3433 
3434 
3435 

3436 
3437 
3440 
3444 
3442 
3443 
3444 
3448 
3446 
3447 
3459 
3454 
3452 
3453 
3454 
3455 
3456 
3457 
3460 
3464 
3462 
3463 
3464 
3465 
3466 
3467 
3478 

3474 
3472 
3473 
3474 

4773 
3374 
4718 
3774 
2373 
2347 
5e05 
3729 
3721 
4745 
7344 
3796 
4797 
60g 
5245 
738 
1272 
3722 
5724 

1274 
1722 
3722 
1722 
7044 
4742 
7519 
5232 
7650 
4742 
7044 
3743 
6224 
7044 
1722 
7653 
5745 
41722 
7659 
7307 
1743 
3743 
1722 
7650 
7307 
4744 
5236 

7774 
9099 
0288 
9018 

3475 

STARTP, 

RESCNT, 
/ 
ADDONE, 

FILLs 

TAD 1 MOVHOX 
OCA MVWOPG 
JMS T XRANCN 
DCA I MVHOPG 
1S MOVKOX 
1SZ UPDKN 
JM? CONRAN 
OCA I XDRFLG 
DCA T XFLOFG 
JMS 1 OPASET 

CLL CMA RAL 
1 ENBONT 

JMS 1 INITES 

OCA I XCNTRS 
JM? 1 XGNFLD 

TAD C18 
TAD 1 XCNTR3 
OCA 1 XENTRS 
TAD 1 XCNTRS 
CIA 
TAD 1 2FLOLM 

rN 
JMP RESCNTH3 

CLA 
TAD 1 ZUPLIM 

OCA 1 ZHIGH 

1 XCNTRS 
CLA 

JM? oT XFLRND 
TAD 1 XCNTRS 
SNA CLA 
CLA CLL TAC RTL 
TAD I EHIGH 

CLA CLL IAG RTL 
JMS 1 XPILL 
UMP ADDONE 

/ROUTINE TO SET UP CONSTRAINT WORDS 
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/TURN THE INTERRUPT ON 

/NUMBER OF INSTRUCTIONS 3EFORE RELOCATION 

/GO,BABY GO Ett 

“START WITH FIELD 2B 
ZIS THIS FIELD =TO LAST FIELD OR OVER 

AYES,SET UPPER LIMITS(*4777- =7777) 

7UF NOT LAST FIELD UPPER LIMITS=9 
7READ THE INSTRUCTION FIELD 
PNEGATE THE FIELO 
¢GET THE FIELD TO FILL 
71S IT EQUAL TO THE PROGRAM FIELO 
7YES FILL AROUND THE PROGRAM 
7GET THE FIELD TO FILL, 
7IS 1T EQUAL TO FIELD ZERO 
ZYES AOD FOUR TO FILL COUNTER 
/GET COUNTER 
/RESTORE IT 
7GET THE FIELD TO FILL 

ZSTART FILLING AT ADORESS 4 FOR FIELO 
/FILL tHE WHOLE FIELD
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3475 1728 OGHNG, TAD I XDRFLG 
3476 7646 SZA CLA “ 
3477) i347 TAD XSWAP2 
3500 7450 SNA _o" 
3501 1346 TAD XSWAPL ¥ 
3502 3347 DCA UPOKN 
3503 4704 JMS I _DRERNG 
3504 9202 _ORERNG, CHANGE 
3503 3935 “OPASET, SETOPL 
3506 3303 © ENDCNT, CNTEND 
3507 9337 INITFOs FOINIT 
3513 2427 — XRANCN, RANCON 
3514 1144 ZFLOLM, FLOLIN 
35120 4550 9 BUPLIM, UPRLIM 
3513 1145 0 FHIGH, HGHLIN 
3514 952700 XFILL,  FILALL 
3518 3861 = XFLRNO, FILRND 
3516 9246 = XSWAPA, SWAPS 
354? 3550 = XSWAP2, SHAP2 
3523 6243 XDRFL,G, DIAFLG 
3521 0569 XFLOFG, FLOFLG 
3522 6247 — XGNTR3, CNTRS 
3523 92002 = PRGBGN, aGV 
3524 1601 = XGNFLO, GEYFLO 
3525 3526 = TABLE, XFIMSK 
3526 1127 — XFDMSK, FLIMSK 
352? 4130 = XCNFLO, CONFLD 
3530 1134 — XADRNS, ADRMSK 
3534 1132 — XCNADR, COVAOR 
3532 1642 — XINSHS, INSMSK 
3533 1643 © XCNINS, COVINS 
3534 1133 XINOMS, INIMSK 
3535 1134 © XCNIND, COVIND 
3536 1135 © XMDTHS, MDTMSK 
353? 1136 © XCNMOT, COVMOT 
3540 4137 = XACDMS, ACOMSK 
3544 4140 = XCNACD, COVACD 
3542 1141 — XNQDMS, MQOMSK 
3543 1142 © XGNMQD, COVMOD 
3544 3424 © XRSGNT, STARTP 

a 3545 9800 
3546 5747 UMP oT +d 
3547) 7492 UPOWN, HLT ADDRESS OF SWAP ROUTINE 
3559 1375 SWAP2, TA) SIZPRG 
3551 3347 OCA UPDWN 
3552 1323 TAD PRSBGN 
3553 3373 OCA MOVWOX 
3554 1323 TAD PRGBGN 
3555 1273 TAD “22g 
3556 63374 OCA MVHDPG 
3557 1774 MOVDWN, TAD 1 MVWOPG 
3560 3773 OCA I MOVWDX 
3561 1774 TAD T MVWOPG /COMPARE THE WORDS BEING RELOCATED 

728 TO 32K PDP-BA PROCESSOR EXERCISER PALig 142 21-DEGe74 14134 PAGE 4-43 on 

3562 7041 CIA 
3563 1773 TAD 1 MOVHDX 
3564 7648 s#A CLA 
3565 7492 aLT /GOMPARE ERROR DURING RELOCATION 
3566 2373 1S MOVKOX 
3567 2374 ISZ MVWOPG 
3570 2347 ISZ UPOWN 
3571 5357 JM? MOVOWN 
3572 5744 JM? 1 XRSCNT 
3873 2900 MOVHDK, 3 
3574 9900 MVWOPG, 
3575 4404 SIZPRG, BGN-PRGENO~4 
3576 3576 PRGEND, , 

e208 9209 
9208 4923 UMS PATCH 
a201 4023 JMS PATCH 

3608 #3600 

‘ 
3eod 1924 PATCH, TAD OP1SEL /GET THE HARDWARE CONFIGURATION 
3601 7004 RAY /PUT OPTON1 BIT IN BIT 9 
3602 7790 SMA CLA 7S OPTION 4 SELECTED? 
3693 5233 Jue SLOWRN /NO,QVERLAY SECTIONS OF RANDY AND ERROR 
3604 1276 TAD K4772-/YES, SET UP A TALK LOOP TO PROM 
3605 3677 OCA I OP4HNO /PUT JMS I ACTLIN IN RTCSER+2 
3606 1300 TAD OPLOVR 
3637 3010 DCA AUTOLD 
3618 1301 TAD ERRORS 
3614 3611 OCA AUTOIL 
3612 1250 TAD MM28 
3613 3145 OCA PATMOV 
3614 1440 TAD 1 AUTOIo 
3615 3444 DCA 1 AUTOS4 
3616 2145 1S PATMOV 
So17 5244 Pile and 
3629 1275 TAD RB774 
3624 3651 OCA f OYRa 
3622 1275 TAD RB774 
36235 3652 OCA 1 oOVR2 
3624 1275 TAD R574 z 
3625 3653 OCA 1 OVRS 
3626 1275 TAD RB774 _ 
3627 3653 DCA 1 OVRS 
3630 1275 TAD RS774 
3631 3654 DCA 1 OVR4 
3632 «5425 uMP oT PATCH 

/THIS SECTION OF CODE WILL OVERLAY LAST 2 LOCATIONS OF RANDY ALL OF ERROR EXCEPT LAST 2 LOC. 

3633 1246 SLOWRNs TAD ACTOVR 
3634 318 QCA AUTOLS 
3633 1247 TAD STRRNO



= = TO 32K POP\*SA PROCESSOR EXERCISER PALAS 

3636 30i1 DCA AUTOS 
363? «1250 TAD M26 
3640 3445 OCA PATMOV 
3o4i 1440 TAD 1 AUTOS 
3642 3441 DCA 1 AUTOSL 
3643 2145 182 PATMOV 
3644 5244 JM aod 
3648 5423 JMP oot PATCH 

3646 3654 ACTOVR, ACGOOVeS 
364? 1412°  STRRNO, RANDYied 
3655 7762 M20, 28 
3654 3213 OVRi, = RECSER#7 
3652 3244 © -OVR2, = PIOSER#5 
3653 3254 OVR3, «= PIOSER#12 
3654 3323 ovR4, ~—-RESETed 

a 
3655 2230 = AUGDOV, 2230 
3656 5226 5226 
3657 2231 2234 
$662 5226 5226 
3664 6002 1OF 
3662 7249 CLA cma 
3663 3234 3234 
3664 3230 3230 
3665 6272 cIF 70 
3666 4632 4632 
366? 6901 10 
3673 1344 — CONTRD, 1344 
3674 5604 5621 
3672 0009 a 
3673 7777 el 
3674 6508 6520 

a 
3675 5774 -RB77i, 5774 
3676 4772 © K4772, 4772 
3677 3257 — OPAHND, RTSSER#2 
3706 3701 = OPAOVR, OVROPLe1 
3731 1317 ERRORS, ERROR+4 

/ 
3702 0930 —oVROP1, 2 
3703 2334 2331 
3704 5720 5720 
3705 1332 4332 
3786 3331 3334 
3707 6272 cir 78 
3710 4739 4730 
3714 5728 5720, 
3712 6500 6528 
3713 7634 0144 
3714 7634 044 
3715 6902 10F 
3716 1333 1333 
371? 6272 CIF 78 

72K TO 32K POP-BA PROCESSOR EXERCISER PALI 

3728 
3724 

5737 
6520 

9200 

5737 
6529 

#228 

8 

vad2 

vad 

21-DECe74 

21-DECe74 

14134 

14134 

PAGE 1-44 

PAGE 1-45



72K 70 32K pDPeSA PROCESSOR EXERCISER pALig vide 21-DEGe74 14134 PAGE 1-46 

OOOO 11111108 1108009G 41411111 11111111 11411111 1124111 14421111 11411111 
@i@@ 11411114 44111111 41111111 41411111 11111111 11111199 sg%09909 s9008085 

@20G 144i11d 21444111 14444111 14111211 41111111 11111211 11111211 44111111 
O38 14411244 41244111 14441411 11111111 11411111 11110111 11111411 11111111 

O405 14424414 41444441 12424411 14121111 14411111 Gaaaiats 11111111 44121111 
@5GG 14111144 44114411 14411411 11111111 11411111 91111111 11114411 11111111 

G60G 1441141d 14441411 14444411 11411111 44111111 11111211 11111114 11111211 
O70 (14111411 14244111 14111411 11141214 11111111 14111111 11111011 11111111 

1006 1121141f 11441411 14144411 11411111 14111111 44411241 11111211 11111111 
(1G@ ALA14214 44114411 11411114 11141111 11111111 11441111 14111411 11141111 

4209 14111111 41141124 11111411 11141111 11111111 11111211 11111111 12114111 
A308 14411411 14141111 14411411 41141111 11111101 111111211 11111111 11111111 

1400 14441244 44411111 11444411 41111114 11411111 11111114 11114411 11111111 
150@ 41411121 44121411 12211111 44111111 11411111 11111111 11121111 114141111 

2600 14141214 14411111 2241211 14111111 11411411 11114111 14121141 11141121 
A706 41144211 14411411 11144211 11111411 11111001 11111111 11411111 11111111 

2000 44421411 11411141 14124441 11111111 14144111 14244111 14411111 44111111 
2100 44421111 11412441 11114111 11411111 11111191 41111111 11111111 11141111 

2200 A4441144 44444411 14441211 41111111 11111111 11141111 11112111 14111111 
2308 AL411214 14111411 14241111 11111111 19911111 11114111 11111111 14111111 

2400 11441114 44111411 44441114 11111111 11111111 11141114 11112211 14141111 
2500 11411114 24111411 11141111 14111111 11411411 11111111 11111191 14141111 

2600 14412114 41144111 11211111 11111111 441122111 11441111 14121111 11111111 
270@ AALAA414 14414411 411111111 14111111 11111111 411111111 99991111 411141111 

$O80G 11411114 14414441 44211112 44114111 11111411 11121111 14111411 11111111 
S40G ALL11144 24111411 12241141 11111111 114111411 11111111 14111111 411141111 

S200 Ai444114 14424411 41141114 14111111 11411111 11111111 14111111 11111111 
$30G 44141214 1411111 12141411 11411111 11111111 11114111 14111121 11141111 

340G AALALL44 ALLdaait 14141411 41144111 14111111 11424111 14111411 14121111 
S5O@ 1LL1LL14 14144111 14114441 11141111 14111411 11114111 141111111 11111119 

3689 41111121 14411111 11141111 41111111 11411111 11111111 11111411 14111111 
370@ 11111111 11111411 11992929 39020085 sB0GB000 G8200005 se200020 20202000 

72K TO 32K POP-8A PROCESSOR EXERCISER PALID y142 21-DEC#74 14:34 9 PAGE 1-47 

4006 
4100 

4206 
4300 

4400 
4500 

4600 
4708 

5000 
5108 

52008 
5300 

540g 
550g 

5600 
5708 

saag 
6180 

6260 
6388 

6400 
6500 

6600 
6780 

7008 
7100 

7200 
7300 

7408 
7500 

7600 
7708



72K 7O 32K PDP=8A PROCESSOR EXERCISER 

87 
BADDRS 

1633 
1651 
1150 
41454 
1647 
i124 
2144 
0743 
0554 
1166 
1766 
41764 
3473 
1164 
1631 
41137 
3655 
0766 
6355 

7701 
3372 
3646 
2623 
41172 
4171 
1126 
3436 
745 
3143 

72K TO 32K PDPe8A PROCESSOR EXERCISER 

HGHLIM 
HIGHLM 
HLT 
HUTFIL 
HLTOPR 
HOMCIF 
HRERNG 
ICHNG 
1LLMQ 
ILLOPS 
ILLOP2 
INACOV 
INDAD 
INDMSK 
INITFS 
INSCNT 
INSGEN 
INSMSK 
1NSOK 
INSTR 
INT 
INTAC 
INTERS 
INTLNK 
INTNQD 
INTOPR 
INTRET 
INTSET 
TRERNG 
1s2Ts? 
JCHNG 
JMP JMS 
JMPTST 

1145 
2374 
7402 
0466 
41744 
2744 
2344 
2567 
1703 
1664 
1672 
3337 
3750 
1133 
3507 
3472 
1601 
1642 
1528 
0746 
2093 
314 
3102 
3142 
1757 
2475 
3144 
2437 
2570 
1234 
2764 
2665 
1304 
0762 
2763 
9776 
1267 
2765 
2061 
2503 
2067 
2064 
1646 
2062 
2065 
3473 
4546 
2063 
2066 
9250 
2434 
3676 

KD774. 
«5772 
K6204 
K6202 
«73 
K7280 

MOTMSK 
MEMDAT 

PALS vid2 

1347 
1576 
1375 

PALIG = -V142 

0136 
0137 
2756 
0757 
1125 
4644 
8132 
2517 
1655 
0763 
2624 
3146 
6035 
3104 
3373 
8764 
3193 
3445 
3024 
9147 
3147 
7604 
0143 
0144 
3367 
1522 
2754 
1364 
1363 
1474 
0140 
14d 
a601 
1342 
214 
0252 
2737 
3378 
9583 
2536 
2424 
2565 
0562 
0254 
245 
0433 
2305 
1645 
3474 
9373 
1438 
4025 

21-DEGe7 

coNaco 
CONADR 
CONFLO 
CONFLG 
CONINO ~ 
CONINS 
CONMOT 
cONNaD 
CONRAN 
CONSET 
CONST 
CONST2 
CONTLM 
CONTRD 
COPRST 
CREFAD 
CRERNG 
CSAVA 
CSAVB 
cSAVC 
CSIMAG 
CSIMMQ 
CSMLNK 
CSWPUP 
04020 
06204 

DATAON 
DATAHR 
DATATH 
DATFN 
DBCE 
oscr 
OBRD 
DBSE 
OBSK 
oBss 
OBST 
OBTD 
DCATST 
DCHNG 
DECSWP 
DINSTR 
OIRFLG 
DONEMQ 
DRERNG 
DVINAC 
EINSTR 
ENOCMA 
ENDCNT 
ENDOFP 
ERROPR 
ERROR 

21-DEC: 

MIN37 
M20 
M4 
M55 
MM6 
MM7 
MMM55 
MOVOWN 
MOVOVR 
MovUP 
MOVHDX 
MQDAT 
MQDATA 
MQDNSK 
MQDONE 
Mau 
MRIERR 
MRIOVR 
MRIPNT 
MVHDPG 
NEGIa 
NEGL4 
NEG2O 
NEG6 
NEWDFA 
NEWDTE 
NOTAUT 
NOTIND 
NOTJu 
06201 
OADDRS 
OERROR 
OF IELD 
opt 
OPIHND 
OPLOVR 
OPiSEL 
OPiseT 
OP2SEL, 
OPERRL 
OPRAND 
OPRBGN 
OPRCOM 
OPRERS, 
OPRERR 
OPRETF 
OPRHLT 
OPRINT 
OPROVR 
OPRPNT 
OPRRET 
OPRSET 

4 

1140 
1152 
1138 
1143 
4134 
1643 
1156 
1142 
3405 
3162 
1105 
4112 
3474 
3670 
2773 
4574 
1563 
1553 
1554 
1555 
2778 
2772 
27714 
9553 
2625 
2078 
2758 
5752 
751 
1372 
6576 
6573 
6572 
6575 
6571 
6577 
6570 
6574 
1255 
3475 
1116 
2345 
0243 
1362 
3504 
3161 
1734 
2422 
3506 
3175 
2326 
1313 

=74 

2135 
3650 
3023 
3077 
2442 
1545 
3340 
3557 
2103 
0225 
3573 
1363 
8753 
41142 
2753 
7424 
2161 
2126 
1751 
3574 
2072 
1652 
2304 
2460 
3475 
2457 
g6it 
2625 
2650 
1733 
1773 
2767 
2176 
3375 
3677 
3790 
2024 
3505 
2022 
1734 
3152 
1656 
2706 
2376 
2744 
2782 
2364 
9637 
9130 
4752 
2675 
2034 

PAGE 194, 

ERRORL 
ERROR2 
ERRORS 
ERRPSR 
ERRRET 
EXPRET 
FOINIT 
FCHNG 
PILALL 
FILL 
FILRND 
FINSTR 
FLOCHK 
FLOCNT 
FLOF OF 
FLOFOR 
FLOFLG 
PLOLIM 
FLOMSK 
FLORAN 
FLORET 
FLDXRN 
FLGPIO 
FLGREC 
FUGRYC 
FLGXMT 
FLINK 
FLXRET 
FMQDAT 
FRERNG 
GACTRT 
GADDRS 
GCHNG 
GDATAD 
GDATAH 
GENADD 
GENFLD 
GENIND 
GENINS 
GENMOD 
GETWO 
GLNKON 
SLPSWO 
GMODAT 
GMQDON 
GOPRET 
GRANFL, 
GRERNG 
GSMLNK 
GSVLNK 
HALT 
MCHNG 

PAGE 1 

OPRSKP 
OSIMAC 
OSMLNK 
out 
OVRA 
ovRe 
OVRS 
OvRe 
OVRLAY 
OVRL YA 
OVROPL 
PATCH 
PATCHL 
PATCH? 
PATCHC 
PATMOV 
PATMVL 
PCSAVE 
PcTs? 
PIOFLG 
PLOROY 
PIOSER 
PLOXMT 
Posi 
Pos2ag 
POWERF 
POWFAL 
PRGBG 
PRGBGN 
PRGEND 
PRGRET 
PRGSIZ 
PSRERR 
R574 
RANL 
RANZ 
RANCON 
RANDOM 
RANDY 
RANDVS. 
RANFLD 
RANNE 
RANN2 
RDYPIO 
RECFLG 
RECPIO 
RECSER 
RECSLU 
REFAD 
RELGO 
RESCNT 
RESET 

1445 
g724 
3704 
1333 
1352 
2754 
9337 
1747 
9527 
3445 
3004 
1367 
2555 
3472 
1153 
1152 
9500 
1144 
1127 
1156 
2761 
2457 
3157 
3156 
3169 
3155 
O774 
2160 
2772 
1750 
2366 
2367 
2147 
2371 
2370 
1843 
1981 
1972 
1955 
1037 
2112 
2374 
1776 
2375 
1775 
2365 
2363 
2159 
2373 
2372 
1336 
2343 

~49 

0131 
2473 
2474 
3274 
3654 
3652 
3653 
3654 
e125 
@127 
3702 
0623 
9052 
3600 
0102 
0145 
2146 
1344 
2073 
3230 
3163 
3237 
3154 
2259 
2074 
3164 
3394 
1576 
3523 
3576 
3376 
1552 
3374 
3675 
1543 
1544 
2127 
3344 
1401 
1443 
2754 
3335 
3356 
3254 
3227 
3235 
3284 
3233 
9747 
3374 
3435 
3324



72K TO 32K PDP@8A PROCESSOR EXERCISER PALIS = -vad2 2L°DECe74 14134 PAGE 1-50 & 

RESET? 9256 SIMOPS 2001 WAIT = 8360 XMQDMS 3542 7 
RETFLO 9525 SIMOP2 2204 WAITEN 3357 . XMTFLG 3226 
RETHR 2594 SIMRAL 2462 XACDMS 3549 XMTPIO 3234 
RETPNT 9004 SIMRAR 2442 XACSIM 2332 XMTSER 3204 
RETPRG 3133 SIMRTL 2537 XAODL 3176 7 XMTSLU 3232 
RETTOF 2705 SIMRTR 2520 _XAORMS 3530 XNTIND 6363 
RETURN 1354 SIMSMA 2641 XASAVA 9364 XPCSAY 2155 
RMF 6244 SIMSNL 2626 XASAVB. 9365 XRANCN 3549 a 
ROLBAK 0461 SIMSHP 2652 XBGCON 9372 XREFAD 9366 
ROLFLG 2574 SIMSEA 2604 XBGRAN 9374. XRETFL 1373 
ROLLUP 2320 SIMTHC 2942 XBNOCN 1169 XRETHR 1165 _ 
RSCNT 8376 SI@PRG 3575 XBSAVA 1356 KRETPC 2156 
RSONTX 0378 SKPFLG 2251 XCHNGE 0552 XRNFLD 1364 
RICFLG 3231 SLOWRN 3633 XCLSWP 2362 XROLBK 9361 
RTCSER 3255 SLUXMT 3153 XCNACO 3542 XRSCNT 3544 
RTFLG 9572 SMACHK 2202 XCNADR 3534 XRTOPF 1774 
RTIFLGF 0574 SNUCHK 2226 XCNFLQ 3527 XSIMAC 1763 
RTPLGR 0574 SPL 6102 XCNFLG 3158 XSIMMQ 1766 
RTLINK 557 SRSAV 2766 XCNINO 3535 XSIZE 0575 
RTMQD ©2556 START 1756 XGNINS 3533 XSMAGL 2361 
SAMEL 1463 STARTP 3424 XCNMDT 3537 XSMBSH 2176 
SAME2 1473 STRFLO 905 XONMOD 3543 XSMCAM 2360 
SAVESH 1564 STRRND 3647 XONT —- 274 XSMCLA 2357 
SAVLNK 9735 SU3A0D 212 XCNTRS 3522 XSMCMA = 2163 
SAVSWR 1336 SWAPL ©9216 XDATAH 1762 XSMCML 2164 
SBE 6104 SWAP2 355g XDRFLG 3520 XSHIAC 2165 
SELOPL 3034 SWAPON 0422 XENDPR 9375 XSMLNK 4.765 
SERPIO 3167 SWAPUP 6415 XERR2 = 1572 MSMMQA = 2355 
SERREC 3166 SWITCH 9029 XERROR 1353 XSMMQI 1772 
SERRTC 3170 SHPFLD 9463 XEXPRT 1767 XSMMOL 2354 
SERXMT 3165 SWPUP 9452 XFDMSK 3526 XSMOP1 177 
SETCON 3404 SWRSAY 1354 XFIELO 2775 XSMOP2 1774 
SETFLG 9327 SZACHK 2211 XFILL = 3544 XSMRAL 2167 
SETINT 3357 SZ°RG = 245 XFLD 2356 XSMRAR 2166 
SETOPL 3035 TABLAS 9152 XFLDFG 3521 XSMRTL 2472 
SETRET 9749 TABLE = 3525 XFLOLM 1573 XSHRTR 2474 
SETSKP 2226 TAITST 4223 XFLRNO 3545 XSMSMA 2546 
SFLOFG 9433 TEMP = -3825 XGENTI 1155 XSMSNL 235 
SIMAC 2755 TINT 2143, XGETHD 1357 XSMSWP 2356 
SIMACL 2666 TSAME © 1503 XGNFLD 3524 XSMS2ZA 2347 
SIMBSH 2477 TSFLOF 2572 xGo 0576 XSTFLO 9554 
SINCAN 2663 TSTINL 9562 XHALT 1565 XSVLNK 1764 
SIMCLA 2664 TSTIN2 9563 XINOMS 3534 XSWAP1 3546 - 
SIMCLR 6160 TSTINS 9564 XINSGN 2774 XSWAP2 3517 
SIMCMA 2481 TSTING 8565 XINSHS 3532 XUPERL 9373 
SIMCML 2426 TSTINS 0566 XINSTR 9362 XUPLIM 1157 
SIMIAC 2435 TSTINS 0561 XINT 2454 XWOMOY 2153 
SIMLNK 2756 TSTPC 1355 XJMSLC 2154 XXCNT 2776 
SIMMQ 2757 TSAPON 2573 XLIMIT 3452 YHALT 977 
SIMMGA 2644 UPIHN 3547 XLOOP 9367 2108-2243 
SIMMal 2252 UPPERL 2574. XLHLIM 8578 228 2245 
SIMMOL 2640 UPRLIM 4550 XMDTMS 3536 2233 2246 

Y 

72 TO 32K POP-8A PROCESSOR EXERCISER PALIO Vide 24-DECa74 14134 PAGE 1-51 > 
2329 2247 
240 2244 
ZASAVA 1370 
ZASAVB 1371 
ZBSAVA 1570 
ZONFLG 2452 
20NT 0775 
ZEXPRT 2351 
2FILL = 3474 
ZFIND 2774 
ZFLOLM 3541 
2GETHO 3773 
FHIGH 3513 
ZINDAD 1571, 
ZINSTR 1566 
ZUMSRT 1753 
ZLIMIT 9555 
BSETOP 2383 
ZUPLIM 3542 

ERRORS DETECTED: @ 

LINKS GENERATEO! @ 

RUNeTIME: 14 SECONDS 

3K CORE USED


