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ABSTRACT //

.--—-u-u .’

THE 2K TO 32K POP-5A PROCESSOR EXERCISER IS A PROGRAM TO

CHECK THE EXECUTION OF MEMORY REFERENCE INSTRUCTIONS AND

OPERATE INSTRUCTIONS. IN A 2K TO 32K POP-SA COMPUTER. THE

PROGRAM ALSO CHECKS FOR DATA TRANSMISSIONS. AND INTERRUPTS IF

A OPTIONS 1 MODULE (M5316) IS CONNECTED IN LOOP BACK MODE

AND THE PROGRAM IS INITIALIZED TO TEST THE OPTION 1 MODULE.

ALL INSTRUCTIONS, ADDRESSES. MEMORY DATA. AC DATA. MO DATA AND

LINK DATA ARE GENERATED FROM A RANDOM NUMBER GENERATOR.

THE PROGRAM RELOCATES ITSELF A PAGE AT A TIME. UP AND DOWN.

WITHIN ANY 2K TO 4K MEMORY FIELD. IF THE COMPUTER CONTAINS

MORE THAN 4K OP MEMORY. THE PROGRAM WILL RELOCATE UP AND

DOWN BETWEEN MEMORY FIELDS. AT LEAST 2K OF MEMORY IS REOUIRED

IN

THE
LAST EXTENDED MEMORY FIELD FOR THE PROGRAM TO RELOCATE

INTO T.

THE PROGRAM CAN ALSO BE RUN ON THE POP-8A APT TEST LINE.

REQUIREMENTS
you~---.-~g-

HARDWARE
n-u--'-l

THE FOLLOWING HARDWARE IS REQUIRED FOR THE EXECUTION OF THIS

PROGRAM.

PROCESSORIS)! PDP-SA/E/F/M

MEMORY! 2K OF MEMORY TO 32K OF MEMORY IN ANY

INCREMENTS 0' 1K.

OPTIONS! IF GREATER THAN 4K Of MEMORY. A M837 OR

M8317 MODULE (MEMORY EXTENSION/TIME SHARE CONTROL)
IS REQUIRED.

_
.

IF DATA TRANSMISSIONS AND INTERRUPTS ARE TO BE
TESTED: A POP~BA OPTION BOARD #1 (M8316)
IS REQUIRE? {POP-8A ONLY).

SPECIAL! IF A POP-SA OPTION BOARD #i IS TO BE TESTED.

THE FOLLOWING HARDWARE IS REQUIRED:

A. ONE DUAD EXTENOER MODULE

8. ONE BOOBR-Ol CABLE
C. ONE EIA TEST CONNECTOR (OPTIONAL)

O. THREE TERMI-POINT JUMPERS.

STORAGE
.qsu-yu

THE PROGRAM INITIALLY OCCUPIES LOCATIONS OODO TO O155 AND

GOOD TO 3722. LOCATIONS 0156 TO @176 ARE RESERVED FOR THE

RIM LOAOER ON COMPUTERS CONTAINING LESS THAN 4K OF MEMORY.
THE PROGRAM USES LOCATIONS OOOO TO 5155 AND 3666 TO 3722

FOR PROGRAM INITIALIEATION. ONCE THE PROGRAM HAS BEEN STARTED:

THESE LOCATIONS AND THE LOCATIONS RESERVED FOR THE RIM LOADER

WILL BE DESTROYEO. ALL LOCATIONS OUTSIDE THE PROGRAM AREA
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3.0

3.1

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 AND REFILLED AFTER EVERY 4096 TEST INSTRUCTIONS HAVE

BEEN EXECUTED. IF THE PROGRAM IS ALLOWED TO RELOCATE. IT

WILL RELOCATE UP AND BACK dITHIN A 2K TO 4K MEMORY FIELD

AND UP AND DOHN BETWEEN MERORY FIELD IF MORE THAN AK.

PREREOUISITE SOFTHARE
-----------..-----q-q

POP-BA CPU TEST

POP-8A MEMORY TESTS

KMO-A OPTION TEST #2 ' IF ’DP-BA OPTION BOARD 02 IN SYSTEM

OKCO-AA OPTION TEST ‘1 ' IF POP-BA OPTION BOARD 31 IN SYSTEM

assrnxcrxans
.--.-,-..--u

HARDWARE RESTRICTIONS
.-------.--.......-q—

A. MINIMUM OF 2K OF MEMORY TO A MAXIMUM OE 32K OF MEMORY

3. IF A POP-BA OPTION BOARD #1 IS TO BE USED WITH THE

PROGRAM. THE OPTION BOARD MUST BE CONNECTED IN

LOOP BACK FOR THE 12 BIT PARALLEL I/O AND THE

SERIAL LINE UNIT.

SOFTWARE RESTRICTIONS
----------g---.--q---

ALL THE SOFTWARE RESTRICTIONS LISTED BELOW PLUS FIELD

AND MEMORY SIZE MUST BE AOiEREO TO. OTHERWISE. THERE

IS NO CUARANTY HHAT HILL HAPPEN TO THE PROGRAM.

A. ONCE THE PROGRAM HAS BEEN STARTED. THE PROGRAM

LOADERIS) HILL BE DESTROYEO.

B. ONCE THE PROGRAM HAS BEEN STARTED AND IT HAS INITIALIZED
TO RUN WITH OR HITHOUT THE HARDWARE FRONT PANEL

SWITCH REGISTER. THE PROGRAM CAN NOT BE RE-INITIALIEED

UNLESS THE PROGRAM IS RELOADED.

O. BEFORE EACH PROGRAM START. LOCATION 0021 IN THE PROGRAM

FIELD MUST BE INITIALIEEO FOR THE AMOUNT OF MEMORY
TO BE TESTED. LOCATION 0921 INITIALLY IS PRESET TO OOOl

(NO FRONT PANEL SHITOH REGISTER AND 2K OF MEMORY).

D. ONCE THE PROGRAM HAS RELOCATED INTO ANOTHER MEMORY

AREA. AND IT IS DESIRED TO CHANGE MEMORY SIEEI
MEMORY SIZE CANNOT BE DECREASED BELOH THE 1K

SEGMENT THAT THE PROGRAM IS LOCATED IN.

E. IF THE FRONT PANEL SWITCH REGISTER HAS SELECTED. ALHAYS

STOP THE PROGRAM BY SETTING THE SWITCH REGISTER TO

COCO. THIS IS DONE TO INSURE THAT THE PROGRAM

IS NOT IN THE PROCESS OF RELOCATING. FOR THOSE

SYSTEMS WITHOUT A FRONT PANEL. IT IS BEST TO

RELOAD THE PROGRAM.



E. If THE PROGRAM HA5 INITIALIZED/TO ANV 3K FIELD. THE

PROGRAM SHOULD ALSO BE RUN AT 2K. THE REASON FOR THIS

IS THAT IN ANY 3K HEHORY FIELD: ADDRESSES ZOOO TO

3777 HILL NOT BE TESTED.

STANDARD TEST PROCEDURE
.----.-n---q--..--wq-w.

IF THE PUP-8A OPTION BOARD #1 IS TO BE USED IN CONJUNCTION
HITH THE PROGRAM DO STEP A BELOW. OTHERWISE GO TO STEP B.

A. DO THE FOLLOWING STEPS FOR THE INITIAL HARDWARE SETUP OF

THE POP-8A OPTION BOARD O1]

1. TURN THE AC POHER OFF ON THE COMPUTER

2. UNPLUG THE POP-5A OPTION BOARD #1 (H8316) FROM THE COMPUTER

3. PLUG THE QUAD EXTENOER INTO THE SLOT THE M8316 OCCUPIED

4} CONNECT BERG SOCKETS J1 AND J5 ON THE H5316 MODULE

IN PARALLEL USING THE SCOBR-Oi CABLE. IN CABLING
THE SCOSR-Ol CABLE. MAKE SURE THAT THE LETTERING
IS FACING UPHARDS ON ONE END OF THE CABLE AND

DDHNHARDS ON THE OTHER END.

5} SET ALL THE SWITCHES ON THE M8316 MODULE TO THE OFF POSITION,
AND THEN SET 51-5: 51-6: AND 51-5 TO THE ON POSITION.

6} PLUG THE M8316 HODJLE INTO THE OUAD EXTENDER.

7} TURN THE AC POHER BACK ON TO THE COMPUTER.
5. GO TO STEP 8.

8. IF THE COMPUTER CONTAINS AT LEAST 4K OF MEMORY. LOAD
THE PAPER TAPE. MAINDEC-OB-DJEXB-A-PB. USING THE

STANDARD BINARY LOADER TECHNIQUE AND THEN GO TO

STEP D. IF THE COMPUTER CONTAINS LESS THAN 4K

OP MEMORY. DEPOSIT THE APPROPIATE RIM LOADER INTO
THE LOCATIONS LISTED BELOW IN FIELD O.

LOCATION Lou SPEED RIM HIGH SPEED RIM
n*-—--R9 gnu~9-VU-WU-— n----s-w-q---q

9156 oasz 6014
7157 6031 60i1
zzoz 5557 5357

0161 6036 6016

2162 7176 7166
6163 7056 7076

D164 7517 7517
6165 5357 5374
D166 7026 7066
@167 6031 bull

6176 5367 5367

@171 6034 6016
$172 7427 742m

@173 3776 3776

@174 3376 3376

@175 5356 5357

O. PLACE THE PAPER TAPE. WAINDECWOO-DJEXB-A~PH. INTO THE

DESIRED READER. "LOAD ADDRESS" TO 0156. PRESS "INIT"
AND THEN "RUN". WHEN T4E TAPE HAS BEEN LOADED. HALT
THE COMPUTER AND GO TO THE NEXT STEP. ,
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4.1

4.2

O. IF THE POP-BA OPTION BOARD “1/45 TO BE USED IN CONJUNCTION
WITH THE PROGRAM; DO THE ITEMS LISTED BELOW. IF THE

PDP-BA OPTION BOARD #1 IS NOT USED. GO TO PARAGRAPH 4.2:

RUN POP-BA PROCESSOR EXERCISER.

1. HITHDUT TURNING PONER OFF ON COMPUTERS CONTAINING

RAM MEMORY. TURN OTF THE TELETYPE AND UNPLUG THE

TELETYPE CABLE FROM THE J3 BERG SOCKET ON THE M8316

MODULE IF CONNECTEJ.
2. NON 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 I PIN F To PIN J AND PIN E TO PIN M

OR USE THE EIA TEST CONNECTOR IF AVAILABLE.

B. ZDMA LOOP SACK - PIN E TO PIN H. PIN K TO PIN KK.

AND PIN S TO PIN AA.

3. GO TO PARAGRAPH 4.2T RUN POP-8A PROCESSOR EXERCISER

CHANGING IOT CODES
.-..-.---.-..-....

NDT APPLICABLE

RUN POP-8A PROCESSOR EXERCISER
-u-u---.----.-.----.--g-.-y-u-

THE PROGRAM MUST "ALWAYS" 3E INITIALIZED AT ANY PROGRAM RESTART.
ONCE THE PROGRAM IS INITIALIZED TO RUN HITH 0R WITHOUT THE HARDWARE

FRONT PANEL SWITCH REGISTER. IT CANNOT BE REINITIALIEED AGAIN

UNLESS THE PROGRAM IS RELOADED.

IN ORDER TO FIND. INITIALIEE. START AND STOP THE PROGRAM DO THE
FOLLOWING STEPS.

A. IT THE PROGRAM HAS JuST LOADED. THE PROGRAM HILL RESIDE
IN THE FIRST 2K or FIELD D AND THE STARTING ADDRESS

HILL a: DEED. IF THIS HAS THE CASE Do To STEP 3 TD

INITIALIEE THE PROGRAM. To FIND THE PROGRAM AND

STARTING ADDRESS DF THE PROGRAM. DNcE THE PROGRAM
HAS BEEN STARTED. DD THE FDLLDHIND STEPS.
1. Lvo EXTENDED ADDRESS To FIELD D

2. LOAD ADDRESS TD ADDRESS DDDs AND EXAMINE THAT LOCATION

3. THE coNTENTs DF LOTATIDN Duos HILL CONTAIN THE

STARTING ADDRESS or THE PROGRAM AND THE FIELD

THAT THE PROGRAM Is LOCATED IN. THE CONTENTS OF
ADDRESS DDDS HILL BE IN THE TDLLDHIND FORMAT SATD.
SA EDUALS THE HDST SIGNIFIDANT SIx BITS DF THE

STARTING ADDRESS. P EDUALs THE FIELD THAT THE PROGRAM

Is LocATED IN. sADz HILL BE THE NEH STARTING ADDRESS
DF THE PROGRAM

4. LOAD THE INSTHUDTIDN AND DATA FIELD TD THE FIELD

THAT THE PROGRAM Is LOCATED IN (OBTAINED FROM

.

STEP 3 ABOVE).

5. GO To STEP 3 TD INITIALIZE THE PROGRAM

8. THE PROGRAM WHEN FIRST LOADED IS INITIALIZED TO THE

FOLLOWING CONDITIONS) N0 HARDWARE FRONT PANEL SWITCH

REGISTER. NO FOP-8A OPTION BOARD A1 TESTING. AND MEMORY

SIZE 07 2K. TO CHANGE THE INITIAL CONFIGURATION OR IF
THE PROGRAM IS TO BE RESTARTED. LOAD ADDRESS To DDZI



C.

P.

G.

IN THE PROGRAM FIELD. VOW DEPOSIT INTO THIS LOCATION
THE HARDWARE GONFIGURATLON AND MEMORY SIZE TO BE TESTED
FROM THE TABLES BELOW.

HARDWARE CONFIGURATION BITS D AND 1 0 LOCATION ODEi
-1----<---1---m-—-!---g—'-H-——---’-----——Q--—-----u

BIT O=O USE LOCATION OOZO AS A PSEUDO SWITCH REGISTER

BIT O=1 USE THE HARDWARE FRONT PANEL SWITCH REGISTER

BIT 1=O DO NOT TEST THE PDPHBA OPTION BOARD #1

BIT 1:1 TEST THE POP-5A OPTION BOARD #1

MEMORY SIEE I BITS 7-11 I LOCATION OO21
-.-------.-.--,.—-,---3-.---—---q---_--

MEMORY LOC 21 MEMORV LOC 21 MEMORY LOC 21 MEMORY LOO 21
---.-- -_-q.. ,----- ~g-.-- .--—-. -----. .u-u-n aw.---

1K N/A 9K OOIO 17K OOZO 25K HOOD

2K OOOI 19K 0211 15K OOZi 26K OOJl

03K OOOZ 911K 9212 019K OO22 UZ7K U032

4K OOO3 12K OZiS EEK DD23 25K $033

OR OOOA 13K 2314 21K OD24 29K $634

6K OOO5 14K 0015 22K DOZB SOK DOSS

07K OOOé 015K OOlO d23K $626 I31K OO36

8K OOD7 16K OO17 24K OO27 32K OO37

iREFER TO STEP F IN SOFTWARE RESTRICTIONS. PARAGRAPH 3.2.

IE BIT 9 OF LOCATION 0221 WAS SET TO A OI'LOAD
ADDRESS TO LOCATION OOZO 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 T4E SWITCH REGISTER TO THE DESIRED

SWITCH SETTING (NORMALLY EEROES). NOW PRESS "INIT" AND

THEN "RUN". THE PROGRAR SHOULD NOW RUN.

TO STOP THE PROGRAM “ALWAYS" SET THE SWITCH REGISTER
OR PSEUDO SWITCH REGISTER WHICHEVER SELECTED TO O400.

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 O400. RESETTING THE

SWITCH REGISTER AND PRESSING "INIT" AND THEN "RUN"

WILL CAUSE THE PROGRAM TO CONTINUE TESTING.

THE PROGRAM SHOULD RUN UNTIL STOPPED BY THE OPERATOR.

IF THE PROGRAM HALTED AND THE SWITCH REGISTER WAS NOT

SET TO D‘OO. REFER TD THE SECTION ON ERRORS.

RUN THIS PROGRAM FOR 33 MINUTES. A PROGRAM PASS

WILL RANGE BETWEEN 3 SECONDS TO 14 SECONDS DEPENDING

ON MEMORV SIZE AND CVCLE TIME.

TO RESTART THE PROGRAM: DD STEPS A: B AND C.

6



ERRORS /

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 LIN! UNIT

DATA ERROR. PARALLEL I/O DATA ERROR. ILLEGAL INTERRUFT.

BATTERY EMPTY. INACTIVE DEVICE, OR A RELOCATION ERROR.

ERROR HALTS
.._---.-..---

TO DETERMINE WHAT TYPE OF ERROR WAS DETECTED BY THE

PROGRAM. REFERENCE THE ERROR HALTS LISTED BELOW AND GO TO

THE PARAGRAPH DESCRIBING T4E ERROR AND FOR THE ERROR RECOVERY,
ANY ERROR HALTS WHICH OCCUR AND DO NOT CORRESPOND TO ANY

OF THE ADDRESSES LISTED BE.DHA ARE CATASTROPHIC ERRORS. THESE

ERRORS ARE PROBABLY DUE 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 n MEMORV REFERENCE INSTRUCTION ERROR IAND-TAD-ISE-OCA‘JMS—JHP)
OPR ERR a OPERATE INSTRUCTION ERROR

SLU O. ERR- SERIAL LINE UNIT DATA ERROR

P. 1/0 D. ERR. 12 BIT PARALLEL I/O DATA ERROR

ILL. INT a ILLEGAL INTERRUPT ERROR

INACT. DEV. I INACTIVE DEVICE ERROR

BAT EMF - BATTERV EMRTY
SAFO I STARTING ADDRESS AND FIELD PROGRAM IS LOCATED IN

ROLL UP - RELOCATION ERROR WHILE ROLLING UP IN A MEMORY FIELD

ROLL DOWN - RELOCATION ERROR WHILE ROLLING DOWN IN A MEMORY FIELD
SWAP FIELDS a RELOCATION ERROR DURING RELOCATION TO ANOTHER FIELD

SAPO - SA IS THE STARTING ADDRESS OF THE PROGRAM (SAOO)

AND E I5 DETERMINED BY THE OPERATOR FOR THE

FIELD WHICH THE PROGRAM HALTED IN. SAFO

SHOULD AGREE WITH ADDRESS OOO5 IN FIELD ZERO.

MRI ERR OPR ERR SLU O ERR P. I/O D. ERR SAFO

1337 1742 3213 3251 OZFO

1537 2142 3413 3451 Q4FO

1737 2342 3613 3651 Oéffl

2137 2542 4213 4651 10FO

2337 2742 4213 4251 12FO
2537 3142 4413 4451 14FO
2737 3342 4613 4651 1670
3137 3542 5013 5051 ZOFO

3337 3742 5213 5251 22FO

3537 4142 5413 5451 24FO

3737 4342 5613 5651 ZOFO

4137 4542 6013 6A51 SOFD

4337 4742 5213 6251 32FO

4537 5142 6413 6451 34FO

4737 5342 6613 6651 36FO

5137 5542 7013 7651 4OFD

5337 5742 7213 7251 42FO

5537 6142 7413 7451 44FO



ILL‘ iNT
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3132

3332

3532

3732

4132

4332

4532

4732

5132

5332

5532

5732

6132

6332

6532

6732

7132
7332

iNACT DEV

.-f-:,.—.

3323

3523

3723

4123
4323

4323

4723

5123
5323

5523

5723

6123
6323

6523

6723

7123
7323

7523

RELOCATION ERRORS

..~—-q-_.---.--..

ROLL UP ROLL DOWN
..-.-g~ .-—.-----

6233

6433

6633

:63:
1233

1433

1633

2633

2233

2433

2633

3233

3233

3433

3633

#033

4233

4433

3565

3765

4165
4365

4565

4765

5165

5365

5565

5765

6165
6365

6565

6765

7165
7365

7565

7765

BAT EMF
q.—.—..

3311

3511

3711

4111

4311

4511

4711

5111
5311

5511

5711

6111

6311

6511

6711

7111

7311
7511

SWAP FIELDS
Iw:H-----9§

Z466
6666

1666
1266
1466

1666
2u66

2266

2466

2666
3266

3266

3466

3666

4666

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

N/A

N/A

N/A

SAFE

QZFE

@4F0

EéFfi

1370

12Pfl

14Ffi

1673

2076

22Ffl

24Ffl

26FB

3EFZ

32Ffl

34F0

36Ffl

40F”

42FB

44Ffl



ERROR PRINTDUTS ,/
.--.-.-.-------

NOT APPLICABLE

MEMORY REFERENCE INSTRUCTION ERRORS
---._q--...... .,. ........ --._-—._.

THE PROGRAM HILL HALT AT ADDRESS XX37 FOR MEMORY REFERENCE

INSTRUCTION (AND-TAD-ISZ-DJA-JHS~JHP) ERRORS. XX37 HILL 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 NITH
THE SEQUENCE UNTIL EACH ITEM IN THE TABLE BELOW IS FILLED.

MEHDRV REFERENCE INSTRUCTION INFORMATION TABLE
'-..... .----—--..-.-------.---—-.--..._..-_--.

HALT I ADDRESS CONTENTS CF AC DESCRIPTION
n~~--- ------- --n----------- -----------

HALT #1 XX37 FIELD THAT PROGRAM PUT INSTRUCTION IN

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

HALT #3 XX37 EXPECTED PC RETURN FROM INSTRUCTION

HALT #4 XX37 ACTUAL PC RETURN FROM INSTRUCTION

HALT #5 XX37 ADDRESS WHERE INSTRUCTION NAS ”LACED

HALT #6 XX37 TEST INSTRUCTION - THE INSTRUCTION
UHICH WAS EXECUTED

HALT #7 XX37 REFERENCE ADDRESS - ADDRESS WHICH

THE INSTRUCTION WILL REFERENCE. OR

IF THE INSTRUCTION IS_INOIRECT:
THIS ADDRESS HILL CONTAIN‘THE
INDIRECT ADDRESS.

HALT #6 XX37 INDIRECT ADDRESS - THIS IS THE
INDIRECT ADDRESS WHICH THE TEST

INSTRUCTION WILL REFERENCE. N/A

FOR DIRECT ADDRESSING INSTRUCTIONS.

HALT #9 XX37 INITIAL MEMORY DATE - MEMORY
DATA WHICH IS PUT INTO

REFERENCE ADDRESS on INDIRECY
ADDRESS IF INSTRUCTION Is

DIRECT on INDIRECT. N/A ran

JMP OR JMS INSTRUCTIONS.

HALT #16 XX37 FINAL MEMORY DATA ' CONTENTS OF

REFERENCE ADDRESS OR INDIRECT

ADDRESS AFTER EXECUTION CF

INSTRUCTION. FOR A JMP

INSTRUCTION. THIS NUMBER SHOULD

BE EQUAL TO A CIF X. FOR
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A’JMS INSTRUCTION. THIS NUMBER
Ir SHOULD EOUAL THE INSTRUCTION

ADDRESS (HALT #5) PLUS 1.

HALT #11 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 515 XX37 THE CONTENTS OF THE MO BEFORE

THE TEST INSTRUCTION IS EXECUTED

HALT ‘16 XXST THE CONTENT OF THE MO AFTER

THE EXECUTION OF THE TEST INSTRUCTION.

THE IS THE END OF THE MEMORV REFERENCE INSTRUCTION ERROR INFORMATION.

REFER 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 HHICHEVER SELECTED TO 7000 AND

PRESS "INIT" AND THEN "RUN". THE PROGRAM IS NOW IN A

LOOP. LOOPING ON THE SAME CONDITIONS.

MEMORY REFERENCE TEST INSTRUCTION SETUP
..--------_-.-,—---p---Q-..9----c.---.--

TO DETERMINE THE TYPE OF ERROR; THE OPERATOR MUST UNDERSTAND

THE TEST INSTRUCTION SETUP. THE TEST INSTRUCTIN SETUPS

ASE BROKEN UP INTO GROUPS WHICH ARE LISTED AND DESCRIBED
B LON.

,

A. AND/S THROUGH OCA’S DIRECT ADDRESSING MODE

1. INSTRUCTION SETUP Is PUT IN SOME RANDOM FIELD

2; LOCATION_4 or THIS RANDOM FIELD CONTAINS THE RETURN
POINTER TO THE PROGRAM.

3. THE CONTENTS or THE LINK. Ac AND MO CONTAINS SOME RANDOM NUMBER
4. THE PROGRAM JUHPS TO THE INSTRUCTION ADDRESS -1
5; INSTRUCTION ADDRESS .1 = CIF TO PROGRAM FIELD.

6. INSTRUCTION ADDRESS = THE TEST INSTRUCTION

7, INSTRUCTION ADDRESS .1 = JMS I 4 . RETURN TO PROGRAM

5. INSTRUCTION ADDRESS «2 = JMS I 4 . RETURN TO PROGRAM

9. REFERENCE ADDRESS c INITIAL MEMORV DATA . LOCATION THE INSTRUCTION

NILL EXECUTE.

B. ANO’S THROUGH DCA’S xNJIRECT 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 MO CONTAINS SOME RANDOM NUMBER

4, THE PROGRAM JUHPS TO THE INSTRUCTION ADDRESS "i

5. INSTRUCTION ADDRESS '1 I CIF TO PROGRAM FIELD



6} INSTRUCTION ADDRESS ' THE TEST INDIRECT INSTRUCTION
7. INSTRUCTION ADDRESS *1 E 4M5 I 4 - RETURN TO PROGRAM
8. INSTRUCTION ADDRESS *2 = JMS I 4 - RETURN TO PROGRAM

9. REFERENCE ADDRESS I INDIRECT ADDRESS - THE ADDRESS THE INSTRUCTION
HILL REFERENCE

1”. INDIRECT ADDRESS = INITIAL MEMORY OATA - THE LOCATIONS

THE INSTRUCTION HILL EXECUTE

JMP'S - DIRECT 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 MO CONTAIN SOME RANDOM NUMBER

4. THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS

5. INSTRUCTION ADDRESS I THE TEST JUMP INSTRUCTION

6. REFERENCE ADDRESS ! CIF TO PROGRAM FIELD. TEST INSTRUCTION

JUMPS TO HERE

7L_ REFERENCE ADDRESS 61 I JMS I 4 - RETURN TO PROGRAM

3. REFERENCE ADDRESS 62 = JMS I 4 - RETURN TO PROGRAM

JMP'S - INDIRECT ADDRESS MODE

1. INSTRUCTION SETUP IS PUT IN SOME RANDOM FIELD

2} LOCATIONS A OF THIS RANDOM FIELD CONTAINS THE RETURN POINTER TO THE
PROGRAM.

3. THE CONTENTS OF THE LINK: AC. ANO MD CONTAINS SOME RANDOM NUMBER,
4} THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS

5. INSTRUCTION ADDRESS a THE TEST JMP INDIRECT INSTRUCTION

6. REFERENCE ADDRESS ! CONTAINS THE INDIRECT ADDRESS

7. INDIRECT ADDRESS = CIF TO PROGRAM FIELD

8. INDIRECT ADDRESS +1 I JMS I 4 - RETURN To PROGRAM

9. INDIRECT ADDRESS *2 I JMS I 4 - RETURN TO PROGRAM

JMS‘S - DIRECT ADDRESS MODE

1. INSTRUCTION SETUP IS PUT IN SOME RANDOM FIELD

2} LOCATION 4 OF THIS FIELD CONTAINS THE RETURN POINTER TO THEVPRDGRAM.
3. THE CONTENTS OF THE LINK. AC. AND MO CONTAINS SOME RANDOM NUMBER.
4. THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS

5. INSTRUCTION ADDRESS I THE TEST JMS INSTRUCTION
6. REFERENCE ADDRESS : SHOULD CONTAIN INSTRUCTION ADDRESS 01 AFTER

EXECUTION OF TEST INSTRUCTION

7. REFERENCE ADDRESS +1 CIF TO PROGRAM FIELD

B. REFERENCE ADDRESS #2 JMS I 4 — RETURN TO PROGRAM

9. REFERENCE ADDRESS *3 JMS I 4 - RETURN TO PROGRAM

JMS‘S w 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 MO CONTAINS SOME RANDOM NUMBER.
4. THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS

5. INSTRUCTION ADDRESS I THE TEST JMS INDIRECT INSTRUCTION

6. REFERENCE ADDRESS I INDIRECT ADDRESS

7. INDIRECT ADDRESS = SHOULD CONTAINS THE INSTRUCTION ADDRESS *1

AFTER EXECUTION OF INSTRUCTION

8. INDIRECT ADDRESS +I I CIF TO PROGRAM FIELD

9. INDIRECT ADDRESS *2 l JMS I 4 - RETURN TO PROGRAM

10. INDIRECT ADDRESS +3 I JMS I 4 - RETURN TO PROGRAM.



5.5 OPERATE INSTRUCTION ERRORS /’

.cq-------------.--._.----
_

,-

THE PROGRAM HILL HALT AT ADDRESS XX42 FOR ALL OPERATE INSTRUCTION
ERRORS. XXAZ WILL BE A CONNON HALT FOR ALL IDEHS LISTED BELOW

IN THE TABLE. RECORD THE CONTENTS OF THE AC OF THIS HALT INTO

THE FIRST IDEM IN THE TABLE AND THEN PRESS "RUN". CONTINUE
WITH THIS SEOUENCE UNTIL EACH IDEM IN THE TABLE BELOW IS FILLED.

OPERATE INSTRUCTION INFORMATION TABLE

---..---.-,---,._.,..-..---_---.._---

HALT # ADDRESS CONTENTS OF AC DESCRIPTION
m—--.q u.----. un-u.-.-.--.-- -.---------

HALT #1 XX42 FIELD THAT PROGRAM PUT INSTRUCTION 1N

HALT #2 XX42 INSTRUCTION RETURNED FROM THIS FIELD
AFTER EXECUTION OF INSTRUCTION

HALT #3 XX42 EXPECTED PC RETURN FROM INSTRUCTION

HALT l4 XX42 ACTUAL PC RETURN FROM INSTRUCTION

HALT #5 XX42 ADDRESS HHERE INSTRUCTION HAS PLACED

HALT #6 XX42 TEST INSTRUCTION - THE INSTRUCTION HHIOH HAS EXECUTED

HALT #7 XX42 THE CONTENTS OF THE AC BEFORE THE
INSTRUCTION HAS EXECUTED

HALT #8 XX42 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

HALT #9 XXAZ THE CONTENTS OF THE AC AFTER
_

I

THE EXECUTION OF THE TEST INSTRUCTIONx

HALT #10 XXQZ THE CONTENTS OF THE LINK BEFORE
THE TEST OPERATE INSTRUCTION HAS

EXECUTED.

HALT #11 XX42 THE SIMULATED RESULTS OF THE LINK
AFTER THE TEST INSTRUCTION HAS EXECUTED
AS CALCULATED BY THE PROGRAM

HALT #12 XXAE THE CONTENT OF THE LINK AFTER THE

EXECUTION OF THE TEST INSTRUCTION

HALT #13 XX42 THE CONTENTS OF THE HO BEFORE
THE EXECUTION OF THE TEST INSTRUCTION

HALT #14 XX42 THE SIMULATED RESULTS OF THE MO: AFTER

EXECUTION OF THE TEST OPERATE

INSTRUCTION AS CALCULATED BY THE

PROGRAM‘



HALT #15 /THE CONTENTS OF THE MD AFTER

,: THE EXECUTION OF THE TEST INSTRUCTION,

THIS IS THE END OF THE OPERATE INSTRUCTION ERROR INFORMATION.

ERRORS ENCOUNTEREO UNDER T4I$ 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

5.6 FOR OPERATE TEST INSTRJCTION SETUP.

TO LOOP ON A OPERATE TEST INSTRUCTION ERROR. SET THE SWITCH

REGISTER OR PSEUOO SWITCH REGISTER WHICHEVER SELECTED TO 7000

AND PRESS "INIT" AND THEN "RUN". THE PROGRAM IS NOW

IN A LOOP. LODPINC ON THE SAME CONDITIONS.

OPERATE TEST INSTRUCTION SETUP
.-q---—.-----_-.------—---.-.-

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 RESULTS OF THE EXECUTION OF

THE TEST OPERATE INSTRJCTIDN UPON THE LINK. AO. AND MD

8. THE INSTRUCTION SETUP IS PLACED IN SOME RANDOM FIELD

C. LOCATION 4 OF THIS RANDOM FIELD CONTAINS THE RETURN

POINTER TO THE PROGRAM.

D. THE CONTENTS OF THE LINK. AC AND MO CONTAINS SOME RANDOM

NUMBER.

E. THE PROGRAM JUMPS TO THE INSTRUCTION ADDRESS *1.

P. INSTRUCTION ADDRESS :1 = CIF TO PROGRAM FIELD

G. INSTRUCTION ADDRESS : THE TEST OPERATE INSTRUCTION

H. INSTRUCTION ADDRESS +1 = JMS I 4 - RETURN TO PROGRAM.

I. INSTRUCTION ADDRESS +2 JMS I 4 w RETURN TO PROGRAM.

SERIAL LINE UNIT DATA ERRORS

wm.-_.......—...-.,._-—-.-g-

THE PROGRAM WILL HALT AT ADDRESS XX13 FOR ALL SERIAL LINE
UNIT OATA ERRORS. TO FIND OUT THE WORD THAT WAS

TRANSMITTED AND THE WORD THAT WAS READ. DO THE FOLLOWING!

A. LOAD ADDRESS TO XX32, dHERE XX IS THE MOST SIGNIFICANT
SIX BITS OF THE SERIAL LINE UNIT DATA ERROR HALT

ADDRESS. EXAMPLE - IF THE PROGRAM HALTED AT 3213. LOAD

ADDRESS TO 3232.

R. EXAMINE ADDRESS XXSZ FOR THE WORD TRANSMITTED

C. EXAMINE NEXT ADDRESS XX33 FOR THE WORD RECEIVED



F.

IE IT IS DESIRED TO LOOP ON THIS DATA VATTERN.
DO THE FOLLOWING STEPS: OTHERWISE. GO TO STEP E TO

CONTINUE TESTING.

1L LOAD ADDRESS TO THE ERROR HALT ADDRESS. CHANGE THE CONTENTS
OF THIS ADDRESS FROM 7402 TO 7300.

2. LDAD ADDRESS TO XXZIa WHERE XX IS THE MOST SIGNIFICANT

SIX BITS OF THE SERIAL LINE UNIT DATA ERROR HALT ADDRESS.

EXAMPLE - IF THE PROGRAM HALTEO AT 3215: LOAD ADDRESS TO 3221.

NOW CHANGE XX21 FROM 3232 TO 730D.

3. NOH SUBTRACT OEDD PROM THE MOST SIGNIFICANT 6 BITS OF THE

ERROR HALT ADDRESS, USING THE NEH NUMBER AND ADDING

0645 ONTO IT TO FORM A NEH NUMBER OF XX45. LOAD

ADDRESS TO XX45. EXAMPLE - IF PROGRAM HALTEO AT 3213.

LOAD ADDRESS TO SDAS. NON CHANGE XXAS FROM

3753 TO 7309.

4) so To NEXT STEP 5.

TO CONTINUE TESTING OR IF STEPS 1. 2 AND 3 ABOVE HERE DONE

TO LOOP ON SAME DATA PATTERN. LOAD ADDRESS TO ONE ADDRESS

MORE THAN THE SERIAL LINE UNIT ERROR HALT ADDRESS (XX13*1=XX14).

SET THE SWITCH REGISTER OR PSEUDO SHITCH REGISTER: HHIOHEVER

SELECTED. TO 1000 T0 INHIBIT pROGRAM RELOCATION. DO NOT

PRESS "INIT" BUT PRESS "RUN". IF STEPS 1. 2 AND 3 ABOVE

HER: DONE. THE PROGRAM HILL RUN TRANSMITTING THE SAME

DATA PATTERN AS DETECTED BY THE ERROR. IF THE ABOVE

STEPS HERE NOT DONE. TdE PROGRAM HILL RUN UNTIL

ANOTHER DATA ERROR IS ENCOUNTERED.

IF IT IS DESIRED TO CHANGE THE CONTENTS OF LOCATIONS LISTED
IN STEPS 1. 2 AND 3 OF STEP D ABOVE. BACK TO THERE

ORIGINAL CONTENTS. STOP THE COMPUTER BY SETTING THE

SWITCH REGISTER TO 14D”. NOH DO STEPS 1. 2 AND 3

IN STEP O ABOVE IN REVERSE. BY REPLACING THE 73DD’S WITH
THE ORIGINAL CONTENTS. NOH GO TO PARAGRAPH 4.2 TD

RESTART THE PROGRAM.

12 31$ PARALLEL 1/0 DATA ERRORS
,——--.-.--------.--_-a--.-5-.-.

THE PROGRAM HILL HALT AT ADDRESS X151 FOR ALL 12 BIT PARALLEL I/O

DATA ERRORS. TO FIND OUT THE HORD THAT HAS TRANSMITTED AND

THE HORD THAT HAS READ. DO THE FOLLOHING STEPS.

A. LOAD ADDRESS TO XXS4. NHERE XX IS THE MOST SIGNIFICANT SIZ BITS OF THE

12 BIT PARALLEL I/O DATA ERROR HALT ADDRESS. EXAMPLE - IF THE PROGRAM

HALTEO AT ADDRESS 3251. LOAD ADDRESS TO 3234.

EXAMINE ADDRESS XX54 FOR THE WORD TRANSMITTED

EXAMINE NEXT ADDRESS XXS! FOR THE HORD READ

1r IT IS DESIRED TO LOOP ON THIS DATA PATTERN. DO THE FOLLOHING STEPS.
OTHERWISE GO TO STEP E TO CONTINUE TESTING.

1. LOAD ADDRESS TO THE ERROR HALT ADDRESS (XX51) AND CHANGE THE

CONTENTS FROM 74D2 TO 73OD.



2. LOAD ADDRESS TO XX76. WHERE XX L9 THE MOST SIGNIFICANT SIX BITS OF
THE ERROR HALT ADDRESSL EXAMPLE - IF PROGRAM HALTED AT

ADDRESS 3251. LOAD ADDRESS TO 3276. NOW CHANGE THE

CONTENT OF ADDRESS XX76 FROM 3234 TO 7300.

3) NOW SUBTRACT DECO FROM THE MOST SIGNIFICANT SIX BITS OF THE
ERROR HALT ADDRESS. USING THIS NEW NUMBER AND ADDING 0647

ONTO IT TO FORM A NEW NUMBER OF XX47. LOAD ADDRESS TO

XX47. EXAMPLE - IF PROGRAM HALTEO AT 3251. LOAD ADDRESS

TO SO47. NOW CHANGE XX47 FROM 3754 TO 736D.

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. .OAO ADDRESS TO ONE ADDRESS MORE THAN
THE ERROR HALT ADDRESS (XX5l+I=XX52). SET THE SWITCH REGISTER OR

PSEUOO SWITCH REGISTER. WHICHEVER SELECTED. TO lOOO TO INHIBIT PROGRAM

RELOCATION. DO NOT PRESS "INIT" BUT PRESS "RUN". IF STEPS 1. 2 AND 3

ABOVE WERE DONE, THE PROGRAM WILL RUN TRANSMITTING THE SAME DATA

PATTERN AS DETECTED BV THE ERROR. IF THE ABOVE STEPS WERE NOT

DONE. THE PROGRAM WILL RUN UNTIL ANOTHER DATA ERROR IS ENCOUNTERED.

F. IF IT IS DESIRED TO CHANGE THE CONTENTS OF LOCATIONS LISTED IN STEPS 1. 2 AND 3
OF STEP O ABOVE. BACK TO THERE ORIGINAL CONTENTS. STOP THE COMPUTER

BY SETTING THE SWITCH REGISTER TO 1466. NOW DO STEPS 1. 2 AND 3 IN STEP O
ABOVE IN REVERSE. BY REPLACING THE 73ga's WITH THE ORIGINAL CONTENTS.
NOW GO TO PARAGRAPH 4.2 TD RESTART THE PROGRAM.

ILLEGAL INTERRUPT ERROR

......-..—---.---—-.—-9.

THE PROGRAM WILL HALT AT ADDRESS XXSZ FOR A ILLEGAL INTERRUPT. THIS

ERROR HALT WILL OCCUR IF THE PROGRAM INTERRUPTED WITHOUT ONE

OF THE FOLLOWING FLAGS BEIVG SET ON THE POP-8A OPTION 1 MODULE,
SLU XMIT/RECEIVE FLAG. PARALLEL I/O DATA READY FLAG. REAL TIME

CLOCK FLAG. OR AC LOW FLAG. THE ERROR MAY ALSO BE CAUSED

BY A FLAG GETTING CLEAREO ON 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 HHAT OTHER
FLAG IS SET BESIOES THE FLAGS ON THE POP-BA OPTION

BOARD#1 MODULE.

INACTIVE DEVICE ERROR

A. THE PROGRAM WILL HALT AT XX23 FOR ANY POP-SA OPTION

BOARD l1 INACTIVE DEVICE ERROR. A INACTIVE DEVICE
ERROR IS DEFINED AS ANV DEVICE (SERIAL LINE UNIT. PARALLEL I/O.
REAL TIME CLOCK) THAT 4A5 NOT INTERRUPTED WITHIN A

GIVEN TIME. TO FIND OUT WHAT DEVICE OR FLAG IS

INACTIVE DO THE FOLLOWING!

1. SUDTRACT 1CD FROM THE MOST SIGNIFICANT SIX BITS
OF THE ERROR HALT ADDRESS AND THEN ADD OOZG
ON IT TO FORM A ADDRESS OF XXZO. 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.



5.11

5.12

6.1

6.2

7.0

2. NOW EXAMINE EACH OF THE FOLLOWING ADDRESSES. TO

FIND OUT WHICH FLAG ORrOEVICE IS INACTIVE. A

LOCATION LISTED BELOW THAT IS SET TO ALL ONES

IS THE INACTIVE DEVICE
XXZb I SERIAL LINE UNIT’S TRANSMIT FLAG

XXZ7 v SERIAL LINE UNIT’S RECEIVE FLAG

XXSO a 12 BIT PARALLEL I/D DATA READY FLAG

XXSl a REAL TIME CLOCK FLAG.

B. TO RECOVER FROM THIS ERROR. RESTART THE PROGRAM (PARAGRAPH 4.2).

IF THE PROBLEM STILL EXISTS. USE A SCOPE OR RUN THE

PCP-GA OPTION TEST #1 PROGRAM.

BATTERY EMPTY ERRORS
'—-.—-.-.-----.----.

THE PROGRAM WILL HALT AT ADDRESS XX11. IF A POP-8A

OPTION BOARD #2 I5 INSTALLED AND IF THE SIGNAL AC LOW L

IS 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

ALL ERRORS WHICH ARE ENCOUNTERED BY MOVING THE

PROGRAM UP OR DOWN IN A MEMORV FIELD OR BETWEEN

FIELDS ARE CATASTRDPHIC AND THE PROGRAM MUST

BE RELOADED.

SWITCH REGISTER SETTINGS
-—--_.—.---------_----.-

NORMAL OPERATING SWITCHES
.-—.-.---—.-.--—-.---‘-.-

SR2=1 (1000) n INHIBIT PROGRAM RELOCATION
SR3=1 (6400) I HALT THE PROGRAM AT THE COMPLETION OF A PROGRAM

PASS ONLY IF SR1=O

ERROR RELATED SWITCHES

SRO=1 (ACOO) I INHIBIT ERROR HALTS FOR MEMORY REFERENCE OR

OPERATE ERRORS.
SR1=1 (250D) I LOOP ON TEST CONDITIONS FOR MEMORY REFERENCE

OR OPERATE INSTRUCTIONS.
SR2=1 (1600) I INHIBIT PROGRAM RELOCATION

REVISIONS
-.-----..

FIRST SUBMISSION OF THE PROGRAM



3.5 PROGRAM DESCRIPTION /’
g----.-.---.---..-,

-~

THE 2K TD 32K POP-8A PROCESSOR EXERCISER CHECKS THE EXECUTION

OF ALL MEMORY REFERENCE AND OPERATE INSTRUCTIONS IN ALL FIELDS
AND ADDRESSES. ALL INSTRUCTIONS. FIELDS. AND DATA ARE SELECTED

FROM A RANDOM NUMBER GENERATOR. THE PROGRAM FILLS MEMORY NITH

HALTS AFTER EVERY 4C96 TEST INSTRUCTIONS HAVE BEEN EXECUTED. IF

A OPTION #1 MODULE (M8316) IS SELECTED AND CONNECTED IN LOOP

BACK MODE. THE MODULE HILL BE TESTED IN INTERRUPT MODE. DATA

TRANSMISSIONS AND INTERRUPTS ARE TESTED ON BOTH THE SERIAL
LINE UNIT AND THE 12 BIT PARALLEL I/O. ALSO THE REAL TIME CLOCK

INTERRUPT IS TESTED. AFTER EVERY 4D96 TEST INSTRUCTIONS HAVE

BEEN EXECUTED. THE PROGRAM RELOCATES ITSELF. A PAGE AT A TIME.

"UP AND DOWN" HITHIN ANY 2< TO 4K MEMORY FIELD. ONCE THE PROGRAM

HAS RELOCATED "UP AND DOWN" HITHIN A SPECIFIC MEMORY FIELD. IT

HILL RELOCATE UP INTO THE NEXT FIELD IF MORE THAN 4K DP MEMORY

EXISTS AND THE NEXT FIELD CONTAINS AT LEAST 2K. THIS PROCEDURE

WILL CONTINUE UNTIL THE LAST MEMORY FIELD IS ENTERED. THEN THE

PROGRAM HILL RELOCATE ITSELF DDHN A FIELD AT A TIME UNTIL FIELD

EERO I3 REACHED. THEN THE ENTIRE SEQUENCE IS REPEATED. REFER TO

THE FOLLOWING PARAGRAPHS FOR MORE DETAILED INFORMATION.

REFER TO PARAGRAPH 5.4 FOR MEMORY REFERENCE TEST INSTRUCTION

SETUP. THE PROGRAM VERIFIES THE EXECUTION OF ALL MEMORY

REFERENCE INSTRUCTIONS (ANDhTAO-ISO-DCA-JMS-JMP) FOR THE FDLLOHING:

A. THE INSTRUCTION RETURNED TO THE PROGRAM FROM THE CORRECT FIELD
5. THE INSTRUCTION RETURNED TO THE PROGRAM FROM THE CORRECT ADDRESS

C. CORRECT ADDRESSING MODESI

1. DIRECT AND INDIRECT ADDRESSING

2. SAME PAGE AND PAGE O 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. 15?. BOA. JMS AND JMP

F. THE MO DOESN’T CHANGE.
,

REFER TO PARAGRAPH 5.6 FDR OPERATE TEST INSTRUCTION SETUP. THE

PROGRAM SIMULATES THE EXECJTION OF THE TEST "OPERATE" INSTRUCTION
AND VERIFIES THE HARDHARE EXECUTION OF THAT SAME OPERATE

INSTRUCTION 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. AC DATA RETRUNED EOUALS THE SIMULATED AC DATA

D. THE LINK DATA RETURNED EOUALS THE SIMULATED LINK DATA

E. THE MD DATA RETURNED EOUALS THE SIMULATED MO DATA



9IO

10.

THE OPTION #1 MODULE 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 I/O. THE INTERRUPT ENABLE FLIP-FLOPS ARE THEN SET FOR

THE SERIAL LINE UNIT. THE 12 BIT PARALLEL I/D. AND THE REAL TIME

CLOCK. THE RANDOM DATA IS THEN TRANSMITTED ON THE SERIAL LINE
UNIT AND THE 12 BIT PARALLEL 1/0. THE PROGRAM THEN TURNS THE

INTERRUFT ON AND JUMPS To THE MAIN PART OF THE PROGRAM TO

GENERATE AND TEST MEMORY REFERENCE AND OPERATE INSTRUCTIONS.
HHEN A INTERRUPT DCCURS. TdE PROGRAM DOES THE FOLLOWING:

A. SAVE THE AC. LINK. AND THE INTERRUPTED PC

O.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 I CLEAR RECV FLAG-COMPARE XMIT DATA HITH

DATA READ-GENERATE NEH RANDOM DATA AND TRANSMIT IT.

GO TO STEP C.

31 PARALLEL IIO - CLEAR DATA READY FLAG—CHECK DATA ACCEPTED

.

IN-COMPARE DATA. GO TO STEP C.

4. RTC FLAG ' CLEAR REAL TIME CLOCK FLAG-GENERATE

.

RANDOM DATA FOR PARALLEL I/O AND TRANSMIT IT. GO TO STEP C.
5. AC LON FLAG I CLEAR THE FLAG-CHECK 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 HAS IVTERRUPTED FROM.

D. WHEN THE PROGRAM IS READY TO BE RELOCATED. THE PROGRAM

NAITS FOR THE FLAGS AND THEN TURNS THE INTERRUPT OFF.

FLOHCHARTS

NONE

LISTING .

ATTACHED
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2142 7772 HMS, -6
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2152 2252 VABLAS. LF2N1
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2151 2274 xch53

2152 3321 422112.4

2153 1342 LDDPSH
2154 2737 LFsua
2155 2744 227222

2222 .222

z

2222 2222 nuN. 2/425 FArcH/JMP 1 XBGRAN
2221 2222 zlJMs 21122/422 1 XBGCDN

2222 2222 CHANGE. 2

2225 1122 713 x CHANGE 72:7 72: 2222 To Monxrv
2224 7452 3N4 71$ 17 EDUAL 72 2:22
2225 5122 JH’ 1 EHANGE 17:: ALL DONE nonxrxvc
2222 1212 713 522122 ISUEYRACT an 122 222

2227 3222 224 x CNANGE 1225722: 722 Haulrlin noun
2212 2222 152 CHANGE

2211 5223 42’ .-5 [SET 72: MExv 2242 In HODIFV
I

2212 2222 SUEADD. 2

2213 2222 DIRFLG, 2

2214 2222 LOHLIM. 222
2215 7422 2422, .422

/

221a 1245 52421. 715 52222 /Rou7xuc to 5212 2222212 w
2217 3222 224 CHANGE 151v: 2222212 Sin

2222 1375 71: KENDPR /Monxr!:2 END 22 2222212

2221 3242 221 CNVRZ

2222 1251 71: 4222

2222 1375 74: KENDPR

2224 3247 221 CN'R} z5:7 ACTUAL sun or 2226242

2225 1147 nuvuv. 74: I 2272:

2224 3245 224 I cu7nz

2227 1647 743 x CNTRJ 7202212: TN: 2222 VH1! uns RKLUEAVEO

2232 7241 CIA
2231 1246 712 I 2N722

2232 7642 524 OLA
2233 7422 4L! 7222212: 52222 DURING RELOCATION
2234 7242 224

2235 1247 r4: GNYRS
2232 3247 221 2N7R3

2237 7242 224

2242 1241 14: cuvnz
2241 3245 221 CNYR2

2242 2222 IS! CHANGE

2243 5225 JH' novuP

2244 5776 J". 1 RSCNV

/

2245 4421 52222. EGV-PRGEND-l
2242 2222 curnz. 2

2247 2222 CNYRJ. 2

2252 2422 4422. 422
2251 7122 4222. .222
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6252

D25:

0254

225!

$256
w257

Dean

B261

6262

$263

0264

flZbS

DZAA

D267
D27D

5271

a272
B273

W274

fl275

D276

D277

DBDW

DSDA

B362

2363
BSD!

BJBE
wags

5387
Mllfl

“311

n312
D31:
5314

D315
E516

BJ17
D52D

5321

D322

M323

ZJZA
Dazs

E326

D327

D335

D311

D332

D33:

1334

2335

1:36

7az4

770a

5271

1762
zzao

7550

57s:

1752
RZLA
764m

179‘
1755

37ne

57A7

2247
577B

47am

1136
7Daa

7¢aa
7719
7‘52

1:15

7wua

77xa

577a

5224

794x

1756

7646

72AD
7457

1773

1774
121:
764K

5761

1375

7aAD

1774
765fl

5751

5527

7240

:2I3
1213

7AAa

12s5

1214

3212

5555

I

LPGNY: TAO

RESEIT. 7A3

chr. 152

ARRANG. RIF

RDLLUP. 7A:

M

CL

SETFLG. DCA
VA

JMP

SAVSHR/LAS

CLA

XCNI

1 XINS'R _

’

K4UB

CLA

I XNIIND

I XINSVR

LONLIM

CLA

I XASAVA

I XASAVE

I XREFAD

I xLDoP

cMIR:
I RSCNIX

I NAIF

SAvsz/LAS

ELA

SAvsuR/LAS

CLA

I RscNI

I XFLD
CLA
CMA

I XUPERL
I NIGHLM

DIRFLG
CLA

I XROLBK
XENDPR

I MIGHLM

ELA

I XROLBK

SEYFLG
CMA

DIRFLG
aIRFLG

CLA

MADD

LOHLIH

SUDADD

ACHNG
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D336

fl537

6342

Duo:

D342

a343

DaAA

D345

aer

fl3A?
DEED

7351

D352

ass:

DARE

DADA

nauz

DAD:
640‘

DAD:
DADA

W4!’

”41D
74;:

5.12

DBDD

DDDD

6281

A224

13Afl
7DD1

37A5

2am:

72‘9

1745
3352

4757

74fl2
5737

9355

‘25?

1104
2137
3157

Elli

2746

M625

1146

18‘7
$7.7

fléflZ

lDfll
3027
3926

1550

LLAB
3576

3:24

EBB!

alga

5351

1357

577‘
Lana

SAVSNR. Z

/

FBINIT. 3

0B

: FDINIYvi

D A I DIFFDD

CIVFDD.

HL
JM

JH

7k
IN

MA

RU

IN
V0

A5
AS
WE

L0
EE
EG

HG
UF
HG
FR
ST

D

I

¢4Efl

JM
I

RDLBAK. YA

CI
YA

JH

DC
YA

5N
JH

TA

A DNA

3 I CIFFDE
A .¢2
S I SETINT

I/CDF
' I FDINIV

S cMANGE

SLIM
YSEI

IIEN

LEAK
SIR

IIND

AVA

AVB

7A0

SPIDfil
VFLD
VCDN¢1

VCON
HLIH

ALIH
SEND
ARTF

P AACHNG

3 BEGIN
A

3 I XLNLIM
CLA

F I RYFLOR
A I RTFLG

D I HAXVLD

A CLA
' I RTFLGF

9 VLDFLG
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/LUDR DN INSYRUCYIDN IF 5R1 x1

/zx17.AfiD DUMP COUNTERS

IIS INSYRUCIION INDIRECT

/HD.RESET DATA IN REFERARCE ADDRESS

/VES.R£GERERAIE REFERENCE ADDRESS

IHASK OUT PAGE EIY

IEUMP PASS EUUNIER

/IF oPYIoN 1 SELECVED HAIT FDR FLAGS

ICHECK SR3 TD MALI AFIER A PROGRAM PASS

ISRJ=1 RALI AI END OF A PROGRAM PASS

/DD NOV RELOCAVE IF SR2=1

IGEI HOME FIELD

/IS IT EHUAL TD LASY VIELD

lND.PRuGRAM IS IN A AK FIELD

IVES. IN LAST FIELD GEY UPPER LIMITS

ISAVE UPPER LIMII
/IS THE PROGRAM ROLLING UP DR ROLLING SACK

/THE PROGRAM IS RDLLING BACK

IGEI END 0F PRuGRAM AND COMPARE II
/RI7R RIDM LIMIIS

IIHIS IS NEEDED FOR A 1K FIELD OIHzR YHAV a

/V0;SEV REVERSE FLAG

/u1 IF GOING REVERSE: a Is FSRRARD

/ROLLING UP 0R ROLLING BACK?

IRDLLING BACK IF DIRECIIONN FLAG x .1

/RDLLING UP IF FLAG = z

/SAVE 20“ ON '2fll

ZL-Dccna 14:34 ”AGE 1—5

/CHANGE DATA FIELD In FIELD a

/READ IRE INSTRUCIIDN FIELD

/GET THE car INSYRUCYIDN

/MAKE Iv A CIF Io PRDGRAM FIELD
IPUT IV IN LDCATIOV 1 DP FIELD D

ISEI THE Ac TO ALL DNE'S

(CHANGE CIF BACK To cDF PROGRAM FIELD

lPuI IV IV NEXT LacArInN

7D PRcGRAM FIELD
/REYURN YD PROGRAM

/czI HEGINNING or PROGRAM AND COMPARE 1T

IHIIH THE LOH LIMIV

/

113 IT EGUAL

/N0.R0LL THE PRDGRAM BACK

ISEY DIRECIIDN FLAG 7D FaRwAnu

/IS IN! PROGRAM LIMIT nNLv ZK-4K

IYES; DD NOT SNAP SUV ROLL THE PROGRAM UF

ISHAP YRE PROGRAM UP 0N DDHN



/2K 75 32K PUP-EA PRDcEssoR EXERCISEfi PAL15 V14:

5413

5414
5415

5415

5417

5425
5421

5422

5425

5424

5425

5425

5427

5455

5431

5432

5431

5434

5435

5435

5437
5445

5441

5442
5443
5444

5445

5445

5447
5455

5451

5452
545:

5454
5455

5455

5457

5455

5451

5452

545:

5454

5455
5455

5457

5475

5471

5472

5473

5474

5475

5474

5477

7545

5222
1224

1:51

7541

1773
5753

5224

7455

5215

1353
7545

5232

3:55

5235

7245

3:55
1355

7545

1552
1351
3275
5224

1275
1325

3257

5224

1325
3:53

1257

3275
1775

1275

1775
3354

1754
7452

3754

1754

7541

7452

1754

7545

7452

2554

2275

5255

2257
1257

3275

7452

7452

5775

SHAPUP.

SHAPDN.

SFLDFGI

suruv;

NEHDTFa

SNPFLD.

HLIFIL:

HEHUFA.

YA!

DCA
IA}

054
TA}

GLA

SHAPDN

K15

I MAXFLB
I CSHFUP

SHAPUF
H1.”

CLA

571575-1

FLDFLG

.45
551

FLDFLG
FLDFLG

511

525

K15

72557451

VEHDFA41
56231
VEHDTF

Eélfli

SHPFLD
VEWD'F

NEHDFA
I XSIEE

NEHDFAO‘
I XLWLIM

55152

I 5:745

NLI/CDF

0C4
YA)
CIA

I REYHH

I RETHR

NLI/DDF

743

524
HLI

IS:

IS!

155

IS!
TAD

DEA

I REYHR

CLA

5:755

MENDFAe1
NEWDTF~1

VEWUIF
MEWDVF

,52
HLI/EDF
HLr/DIE

JM’ I X50
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5555

5551

5552

5553

5554

5555

5555

5557

5515

5511

5512

551:

5514

5515
5515

5517
5525

5521

5522

5521

5524

0525
5526

5527

5515
5551

5532
55:1

55:4

5535
5515

5557
5545

5541
5542
5543

5544

5545

5545

5547

fl551

5552

B553

£554
E55!

5555

5515

7755

7775

5555

1327

5214

3525

7452

7751

3755

7515

3757

1755

7555

7555

5343

1324
3323

5555

5761

5555

5251

EDGE

33%4
1754

1326
3346

6224

1526

3344

1265
7452

3704
2384

5557
7402

2755

5337

5727

6551

4752

W202

5116

5247

11(5
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/5NAP YHE PROGRAM DUwN
IGEI PRDSRAH FIELD
MDD 1 FIELD T9, IY

/

,5

IGET HUME FIELD

/Is 17 EDUAL 75 FIELD 5

IVESISNAF IHE PROGRAM UP

/SUBVRIDT 1 FIELD

[IS IT EQUAL TO FIELD B?

/N0.SE7 FLAG TD REVERSE AND SWAP DDHN

/VES.HU7 SWAP CONN AND SE7 FLAG 70 rDRuADD

IGD SNAP 17

IFIELU FLAG=H SNAP UPIV1 SHAF DUNN

ISUAPING UP DR DDHN

ISNAFPING DUNN

75417155 up
ISAVE lfl DH '1“

75:7 HUME FIELD

7455 an SUHTRAET A 71:15

IFUI GZXl IN THE SNAP RDUVINZ
lGET HUME FIELD

ITO REVURN BACK YD HOME FIELD

IGET PROGRAM SIEE

IGET BEGINNING ADDRESS or PROGRAM

/SAVE 17

16:7 HDRD FROM HDM: Dr
ICHANGE TD NEH D471 FIELD

(PUT IHE WORD IN NEH FIELD
(COMPARE THE HDVE

IDHANGE BACK T5 DHN FIELD

IARE THEY EDUAL7
[ERROR DURING fiELDCA7ING ID ANDTNER FIELD

/MAKE bzxz

/CNANGE I0 NEH D474 FIELD

21‘DEc-74 14134 P15: 1-7

lJMS RETURN FROM INSVRUCTIDN
/SAVE 45 REYURN 5474

IGET 0474 FIELD INSTRUEYIDN HAS IN

ISAVE IT

IRETURN ID PROGRAM FIELD

/READ IN IHE MD

ISAVE 7H: MD

/GET THE LINK 1N7D 45 517 5

ISO TEST TNE INSYRUCYIUN

FILL IN: NHDLE FIELD 5175 HALTS

anrLG. 5

K15. 15

525. .25

MID, 415

/

5:745. 5

DCA FILALL
wur

DEA REVFLD
4L1/DDF

AC.

554 1 57555

RA?

Dc1 1 RTLINK

745 1 EINSTR

RIL
51;

1ND 57

743 555757

551 .41

5

I

950157. JM= I 7s71~s

REIFLD. 5

55251. 5251

IROUTINE 7a

FILALL. 5

JCA 5:755
743 1 XSYFLD

743 55251
:54 CDNLTI

517

741 55251
554 CDNLTZ

74) 5L7FIL

:DHL71. 517/557

504 1 55755

IS: REYHR

57. 7

CDHLTZ. NLY/CDF

IS! I ZLIHIT

15! .-7
JHP I FILALL

/

.551

I

AAcHMD. JHS 1 XDHNDE
/

XGNNGE- CHANGE
CSMFUP. DEGSVP
XSIFLDI CN'RS
251517. HGHLIH
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D554

D557

D56!

5551

D562

D563

056‘

D565
B566

6567

D57z

D571

0572

D573

D574

D575

D575

7577

Down

Raw:

5662
56D!

R5n4

DeDE
PADS

56D7

D518

n¢11

5612

DaIS

9514
D615

D516

DeIT
5526

me21

D622

5523

D624

5525

D625

6627

D63D

6631

5532

D53:

6634

D535

D536

5537
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Db4D

D541

2642

@543

5344

5545

5646

5547

D558

D651

D552

D653

D554

Desi

Dbié

H657

0665

D551

3652

use!

9654

D555

uses

U567

2753

2751

@716

1221

1223

1234
1295
1267
13D4

DZDB

ZZtN

DSZD

6213

1144

6327
D245

3424

DDDD

lbwfl

53th

3150

1356
1347
7510

521!
7161

1343
TéSD

7¢10

7:45

155D

331a

1354

1356

3220

7402

131a

3747

135D

3347

7332

1345

753?
5255

1554

1355

3234

7422

1351

3747

7242

1:45

3344

5224

1357

3744

73D1

1345

4515

134a

3745

1355

TIDA

1353

7421

TZDD

1554

1357

3253

1352
74D2

5744

1346

TDEQ

77DD

RIMOD.

RTLINK:

EINSTRu
TsTINS.

TSTINLI

TSTINEI
TSTINJ.

TSTIN4.
TSTIN5.
BEGIN.
XLNLIN-

RTVLGR.

RrFLGy

MAXFLD.

RTrLGF.
XSIEE,

xom

AoDD

/

LDOFID:

HSTAUII

NDTIND:

aPRINT.

NJTJJT

JHFJHSI

PALID V1‘2

MOODNE

LIVKDN

INETR
ANDTSI

IADTST

ISiTST
DCATST -

JNSTST

JMPTST
85V

LDALIM
SE'FLG-i

OIRFLG
rLDLIM

SETVLG
SZPRG

STARTP

JMD ADMC

INDAD

(7TTfl
REFAD

DCA

TA:
TA3

SPA

4M3
CIA

TA)

52.
SK:

CLA

TA]

UCA
TA)

NDTAUT
STL

A7

DLA

CLA

ELL EMA

INDAD

SEIRET

RANFLD

TA) (DZEX
DCA .4:
HLT/cDr
TA] SETRET

DcA I RErAD

TA! INDAD

35A REVAD

:LA :LL CML RAR

TAD INSTR

SE. CLA

JM= JMPJMS
TA: RANFLD

TA) (6251

DCA I~1

ALT/CD7

TAJ DATATH

USA I REFAD

CLA CMA

PALID

ADDRS

ADMCIF

V142

IA:

DCA

qu

TA)

DDA

CLA

TAD

JMs

K6252

I HDMCIF

CLL IA:

ADDRs

SETRET

TA]

DEA

TA]

CL.

TA:

MG.
:LA

TA:

TA:

DCA .t2
TAJ DATAHR

HLT/CIF

JM’ I MDHCIF

INSTR

I ADDRS

sAvLNK

HAL
MQDATA

RANFLD
<52D2

21-Dec-74 In“ use 1.5

/9AVE THIS WORD A5 INDIRECT ADDRESS
IDHECK FDR AUTO-INDEX

/NAS IT LESS THAN 1D

IVES. NDT AUTO-INDEX

/NAS IT WITHIN AUTO BOUNDARY
IND. NDT AUTD—INDEX

/AUTD INDEX.SUDTRACT I FRDM INDIRECT ADDRESS

/SAVE INDIRECT ADDRESS

/CRANGE Tu A RANDDH aAIA FIELD

IGET INDIRECT ADDRESS

lPUT INDIRECT ADDRESS INTD REF ADD

IMAKE REFAD=INDAD

/NHAT TTPE DF INsTR

/IT HAS A JMP 0R JMS

/CMANGE To A RANDOM DATA FIELD

/GET INITIAL MEMDRV DATA AND PUT IT IN

IREF ADD DR INDIRECT ADD FDR AND THRDUGH DCA

tsuaTRADT A FROM INSTRDCTIDN ADDRESS

21-DEC-74 14x54 “ARE 1‘?

/AND SAVE IT

/SET UP MDME INSTRUCTIDN FIELD
/IN INSTRUCTION ADDRESS-1 FDR AND~DCA

ISETUP RETURNIINSTR ADD91.*254406 FDR AND-DCA

/LDCATIDN D cDNTAINs RETURN POINTER
/PUT INSTRUCTION IV INSTRUCTION ADDRESS

/GET THE RANDDM TD DATA

/AND LDAD IT INTO THE MD

/SAFETY DLEAR THE Ac IN CASE MDL DOESN’T

/MAKE UP A CIF TD A RANDOM FIELD

/GET THE Ac DATA INTo TME Ac

ID.F. HAS BEEN CHANGED NDN CHANGE I.F,
IGU EXECUTE INSTRUCTION IN RANDOM FIELD

/////////////////////////////////////////////////////////////////
//70R AND’S THROUGH DCA’S DIRECTS TME INSTRUCTIDN SETUP Is As PDLLDMSI
/

ISJHE RANDOM FIELD
(LJCATIDN ( OF THIS FIELD EQUALS RETURN POINTER TD PIDGFAH FIELD
/T4E Ac EUUALS SDME RANDOM NUMBER
IIVST ADD-1-

IIVST ADD =

IIVST A0061:

IINST ADD~2u

/

INEF ADD :

CI? '0 PROGRAN FIELD
TEST INSTNUCTIDN

JMD I 4

JHS I l

INITIAL MEMDRT DATA.

//////////////////////l//////////////////////////////////////////

////III/I////////////////////////////////////////////////////////

l/FDW AND’S THROUGH DCA’S INDIREETS THE INST SETUP 1! AS FOLLOWS
/

ISJME RANDOM FIELD

(LOCATION 4 OF THIS FIELD EGUALS RETURN FUINTEF TD PIOGRAM FIELD
IT4E Ac EDUALS SOME RANDDM NUMBER

THIS IS THE LDC THE INST HILL REFERENCE

IIVSR ADD-1:

IINST ADD 5

/IVST ADDRL:

IINST ADDc2-

/

IREF ADD a

/

IIVD ADD l

//////l//////////////////////////////////////////////////////////
TAD INSTR
RTL
sMA CLA

DIP TD MDME FIELD
TEST INSTRUCTIDN
JMS I a

JMS I A

INDIRECT ADDRESS

INITIAL MEMDRT 0AA

IGET THE INSTRUCTION
IIS IT A JMP 0R JMS?
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567D 7DD1 IAc IJHS ADD 1 ID REFERENCE ADDRESS FDR CIF INsr
D57: 1347 IAD REFAD /GET REFERENCE ADDRESS
B672 331D DOA SEIRET /AND SAVE II FDR IRE CIF INSVRUCYZON
B67! 1354 IA: RANFLD IMAKE CDF INSI,RD IRE RANDOM FIELD
5574 naga IA: (5271 /

fl§75 5:76 DCA .+I ,4

B676 74D2 NLI/DDF '/CRANGE ID RANDDR DAIA FIELD
D577 5224 RIr
D7DD 1557 IA: KEEflE /NAKE A DIF INSIRUDIIDN In HOME FIELD

W7fl1 37am DCA I SETRET zRUI II IN REFERENCE ADD 0R lNDIRECT Aug

D7D2 7DD1 [AC

D7DJ ADID IA: SEIREI

D7D4 43AD 4M5 sEIREI ISETUF LD: 4 AND JHS I 4 IN ARRRDRRIAIE PLACES
D7D9 1345 IA: ADDRs IGET INSIRUCIIDN ADDRESS

0756 3:44 DDA RDMCIF /SAVE n

D7D7 525D JNR NDIJJ IGO DEI INSIRUDIIDN AND DEIUR

/////////////////////////////////////////////////////////////////
I/IHE INsIRUcIIDN SEIUR FDR JMP DIREcIs Is As FDLLDNAI
/

/53HE RANDDN RIELD
ILDC 4 or IRIS FIELD EDDALs RETURN POINTER TD RRDERAN FIELD

714: Ac EDUALs suNE RANDDN NUMBER

/IVSY ADD =JHP INDIRUDIIDN
/

/REF ADD RCIF 1D PRDDRAN FIELD
/REF A0041 =JMS I 4

/REF A0042 lJMS I A

/////////////////////////////////////////////////////////////////

/////////////////////////////////////////////////////////////////
//'HE INSTRUCIION SETUP roR JMP INDIREcIs Is As FDLLous:
/

(SOME RANDDR FIELD
7L3: 4 Dr IRIS FIELD EDuALs REIURN PDINIER ID RRDGRAN FIELD

/IRE Ac EDUALS SDRE RANDDN NUMBER

/IvsI ADD DJNF INDIRECT INSIRucIIDN
/

7R5; ADD :INDIRECT ADDRESS
/

/Ivu ADD =EIF ID RRacRAN FIELD

IIND ADDtL :JHS I A

/IND ADDoz =JRs I A

/////////////////////7///////////////////////////////////////////

/////////////////////////////////////////////////////////////////
l/TNE INSIRUCIIDR SETUF FDR JMS DIREcIs Is As FOLLDNs
/

/saNE RANDDN FIELD
/L3C 4 or INIs FIELD EDUALs REIURN POINTER Io RRDDRAR FIELD

/I4E AC EDUALS SDNE RANDDN NUMBER
/IISI ADD :JMS DIRECT INSIRUcIIDN

/RrF ADD =SOHE UNKNDNN NUMBER

ADD+1 =5Ir In RRDDRAN FIELD
’

A3042 =JMS I 4

12K In 32A FDR—DA RRocEssoR EXERCISER RALID v142 21—aEc-74 14:34 PAGE 1-11

xREF Aouoz =JMS I A

////////////////////////II//////////////////////l////////////////

///////////////////////7/////////////////////////////////////////
//IRE INsIRUcIIou SEIUP FDR JMS INDIREcID Is As FDLLDNS

/

753M: RANDDN rIELn

/Lac 4 Dr IRIS FIELD EDUALs REIURN PDINIER In RRDDRAR FIELD

774E Ac EDUALS SDNE RANDDN NUMBER

/IVST ADD =JMS INDIRECI INSIRUDIIDN

/

IREF AGD =INDIREDI ADDRESS

/

714D DNE UNRNDNN NUMBER

/IID Ir In PRDGRAM FIELD

/IID Rs I 4

IIND HS I 4

////////////////////////////////////////////////l////////////////

IINIs RDUIINE SETS UR Lac 3 IN SDNE FIELD FDR REIURN POINTER

(YD YHE RRacRAN AND ALsn SETS UR IRE JHS I B'S AFIER IRE chquIoN nF IRE

/INSIRUCII3N.

D71D DDDD SETRET. D

D711 3352 D54 JNSLDC

D712 7aD1 cLA CLL IAc

D71: 1362 YA] JNSLOC

D714 335s DEA JMSLHD

D715 1394 IA: KJHS

D716 :7a2 acA I JHSLUC

D717 13¢4 TA) RJRS

D72D 3755 30A I JHSLDD

D721 A376 IA) JNEREI

D722 376A DDA I FLDREI

D72: 57” J” I sEIREI

D724 4773 ERRDR2. JMS I EDEIND

D72! 477D JHS I INALI /FINAL MENDRI DAIA

£726 1352 IA: DAIARR

D727 477D JMS I INALI lAC DAIA DEFDRE EXECDIIDN DF INSTR

7 D 774 TAD I zFIND

3731 477a 4H3 I IHALI (AC DAYA RETURNED

D732 1355 IA: SAVLNK

D73: 4776 JHS I IRALI IINITIAL LINK BEFORE ExEc nr INSTR

D734 1771 IA: I FLINR /

D735 477D JHS I VHALY lLlNK AFTER EXEC DF INSTR

B735 1353 IA: NDDAIA

D737 477D JNS I IRALT /INIIIAL ND DAN

D74D 1772 IA: I FHDDAI

$74l 477D JHS I VHALT /ND DAIA AFTER ExEc DF INsIR

D742 5775 JHP I ECNI IDUNR cauNIER AND REIURN

/

D743 DDD7 A7. 7

D744 DDDD RDNCIF. D IADDREss Dr THE HOME CIF

D74! DDDD ADDRS. D /THE ADDRESS or THE INsIRUCIIDN



IRA T6 :zN PUP-6A Pfiactssnl EXERDISEI

6746

6747

075!

@751

6752

6753

6754

6755

6756

6757
6766

6761

6762

6763

6764

6766

6767
677%

6771

$772

6773
6774

$775
6776

6777

1666

ldfll

1662
166:
1664

1665

1666

1667

1616

1611

1612

1611

1614

1615

1616

1a17
1U2fl

1621

1622

162:

1624

flll'

HIGH

BID!

BID?
EBB!

BIB!
6693

6291

6262
7770

6664
”In!

6652
4464

2766

I767

62!?
$356

2751

2755

2112

7527
6252

6564

”DOB

155M
555!

4763

0325
6327

16:6

6325
3756

1756

7641

1344

7510

5261

7646

7246

7456

1757
3345

1345
73‘1

1326

3766

INSTR:
NErAD.

INDAD.
nAVAYH:

DAVANH:
NEUATA:
RANFLDI

SAVLNK, unsanaaa
K6251. 5211

K62fl2: 6222

K7775: 777E

FLORET. A

JMSLUC. fl

JHSLUD.

PALAI

z

KJNS. JNS I I

/

6166

I

ACNE: ans I ARERNG
/

ARERNGI CHANGE
YHALTI N AWT
FLINKI LIVKDN

FHODAI. NDiONE

EGETHD. GEIND

EPIND. PI.ALL
ZGNT: LFSNY
JNSREY. RE'NR

6

/

.1566
JH’ A

I

GENFLD. JHS I

AN) K

A3 E

N] K

CA I

A: I

lflHG

ARANDY
76

FLOHSK

DNFLD
7B

FLoNAN

FLURAN

AJ FLDLIN

GENFLD
2A cLA

LA 6

A1 I

CA N

A) H

A: A

DEA I

NA

xUPLIN
GHLIH

GNLIN

6611

AENDCN

/:K To 32K PUP-5A 6666:5566 EXERCISER PAL16

1625
1626

1627

1666

1631

1632

1633

1634

1636

1636

1637

1646

1641

1642

1643

1644

1645

1646

1647

1656

1651

1652
1656

1654

1656

1666
1667

1666

1661

1662

1665

166‘
1665

1666

1667

1676
1671

1672

1673
1674

1679
1616

1677
1166

1161

1162

116:

1164

1165

1166

1167
111!

4761

6335

1166

3771

4763

6337

Alli

3772

7616

1774
4763

2341

13‘?

377!

4763

6545

0331
1332
4764

5243
3766

1766

£125

6346

A755

4764
5365

‘75:

5355
6776

621‘
:323
3765

1767
6324
75!!

5775

A763

6345

6333

i334
4764

5312

4761

5112
4761

5!!!
5776

75%”

1343
76‘!

6243

NEHDAT.

ACDATA:

GENNDD.

GENADDI

EENINSI

GENIND.

I

CONSIA.

JHs
AN:

YA)

DCA

JHS
AN)
YA:

66A

6A6

DCA
JMS

ANJ
VA)

OCA

JHS
AN)
AN)

7A3

JHS
JHP

JCA

TA)
ANJ

DCA

JH!
JHS

JHP

JHS
JHP
DCA
nor

TA)

36A
YA)

AN:
SNA

JH’
JHS
ANJ
ANS

YA)

JHS
JH?

JHS
JH?

JHS
JH’

Jnn

76ml

TAD
52A

JMP

I ANANUV
MDIHSK

DDNHDT

I AOAYAY

I ARANDV

ACDHSK

CDNACD

I ADA'AH

I LNKSAV
I AFANDV
HDDNSK

CDNMDD

I AHGDAY

I AFANDY

MGNLIH

ADRHSK

EONADR

I ABNRVI
GENAOD

I AADDRS

I AADDES
coNSVi

ASAVA
I XGZNTI
I AENNV1
CDNSYX

I ASAME1

CONSTX
I AREFAD

66261
I KREIHR

I AINSTE

A466

CLA

I ANTIND

I ARANDV

NGHLIM

INDMSK

CONIND
I ABNRY1

CDNSIZ

I ASANEA
DDNSVZ

I ASANE:
CONSTZ

I ALUPID

CDNVLG
CLA
GENADD

V142

V142

21.656.74 14'64 PAGE 1.12

ITNE INSYRUCTION To 1251

[INC ADDRESS In: INSTR. SNDuLo REFERENEE

[THE INDIRECT Anonsss

[THE DATA IN IA: Auunzss IF AND > USA

ITNE DAtl IN IN: A6 AND 1 JHD

ITHA DAfiA IN IN: N6

/nDuYIN: To ULYE: ADDRESSES

IGEI A RANDOM FIELD
IMASK 6666 FOR FIELD EIVs

IMASK 6666 766 FIE‘D
/66N5NAINV H666 FDR FIELD

/COMPADE RANDOM rIELa NIYH UPPEq LINIIS

IHIININ LIHIIS 1

IND REGENATE A NEH FIELD

IHAS IT IN: LASV HENDRV rIELD

IND SEV UPPER BOUNDRV a To 7777

/

(GEI ru: UPPER LIMII 6r LAST FIELD
/SAVE THE UPPER EUUVDNY

ISETUF A Nunazn r66 aOUNDRV COMPARE

ISAV: YNE NuNBER r66 CHECKING BOUNDRIES

21-DEC-74 14134 61c: 1-13

IGENERAYE RANDDH nznafiv DATA FOR AND)DCA

IHAsx 6666 run HEHDRV oAIA

ICONSTRAINV HDRD

ISAVE IT

IGENERAIE NANDDN AC DAYA

INASK HERD

ICONSIHAINV 6666

/SAVE TNE AC DAIA NEED

INDVE In: LINK IN76 A: BIT 6

/SAVE IN: LINK
/GENENATE RANDOM H6 DAIA

INASK HURD r66 N2 DA'A

/CONSTRA|NI WORD FDR Mn DATA

/5sz INC ND 6171 WORD

[GENERAVE iANDOH Aonnzss r66 INSYRUCYIDN
IHASK arr ADDRESS EIVS FDR IIIS FIELD
INASK NEED FOR INS'RUEYIUN ADDRESS

ICONSTRAINY 6666

IIs IT NIVNIN LIuIIs

(N6. va AGAIN

ITNIS Is THE INSIRucvluNs ADDRESS

/SAVE PAGE 617s ran FORMING AEFERENCE ADDRESS

/GENEHAIE RANDOM INSTRUCTION

/IS IT HITHIN LINIVS
IND. TRY AGAIN

/66HPARE I6 A6665

ITHERE ECUAL ON TO CLOSE TRY AGAIN
ISTORE REFERENCE AODHESS

IPUI 66F NONE FIELD INYO INsYRUchnN RErunN

IINSYR - INSTRUCTIDN In 7:57

/HAS INSTR INDIRECI

IND: N01 INDIRECT GD SEIUP IESV CUNDIIIDNS
IGENERAIE RANDOM INDIRECT ADDRESS

IHASK EFF ADDRESS BITS FOR IHIS FIELD

IHASK NURD FDR INDIRECV ADDRESS

ICDNVNAINI HDND FOR INDIRECV
IIS IV HITKIN BOUNDANIES

IND. rnv AGAIN

ICUNFARE 70 ADDRS
ITNV AGAIN

ICDHPAIE TD REPAD
/T6v AnAIN
IGU SEYUP VEST CDNBITIDN!



IEK TD 32K FDPvEA PROCESSOR EXERCISER PALIE

1111

1112

1111
1114

1115

1116

1117
1126

1121

1122

1123
1124

1125

1126
1127

11:6

1131

1132

11::

1134

11:5
1131
1137
1140

1141
1142

114:
1144

1145
1146

1147

1155

1151

1152

1153

1154

1155

1156

1157

1166

1161

1162

1153

1164
1165

1156

1167

5255

1343
7716

5243

5272

7519
5752

7656

5754
5753

6261

6436

6676

6611

7777

6969

7777

6666

7777

6666
7777

@266
7777
6666

7777

6666
6666

6662

6666

6666

6666

1156

4751

6262

6432

6435

2555

1661

6754

1556

1551

1465

1475

1461

1435

d51fl

6745

3746

/

CDNSTZ.

DEESNP-

/

65261.

A466.

K76:
AUDlll

rLDMSK.
EONFLD4
AORMSK.

CDNADR.
INDMSK.

COMIND.
MUYMSK.

CUNMDT:
ADDNSK.
caNAcD.

MQDHSK.

coNMnD.
caNFLG.
anLIM.

HGHLIM.
AsAVA.

AsAvs.

n1156

I

A16NG.
/

A1RRNG.
FLDFGR:

FLDFGF:

CHK1KF:
XDENYI.

rLDRAN.

XUPLIH4
XBNDCV.

1344214

15A5E2.

ARAIDY.

ABNRV1.

XRETNR,

LAUGHS.

AIMS? .

JHD

7A3
SPA

JM-
JM3

SPA

JMP

JHS

cNAN
SFLD
SFLD

FLJC

INSG
RAVF

UPRL

BNJC
SANE

SAHE
RAND

BNJR
REIN

ADJR

INST

GENINS

CONFLG
CLA

GENADD

GENIND

I TLDFGR

:LA
I cHKzKr
I FLDFGF

I A1RNNG

CE

FG-1

F5

NK

EN

LD

IN

ON

1
2

Y

V1

~14

s

a

/2K ID 32K PUP-BA PROCESSOR EXERCISEW PAL16

1176

1171

1172

1173

1174

1175
1176

1177

126:

1261

1262

126:

1264

1265
1266

1267

1216
1211

1212

1213

1214

1215
1215

1217
1220

1221

1222

1223

1224

1225

1226

1227

1236
1231

1232

123!

1234

1235

1236

1237
1242

1248

1242

1243
1244

1245
1246

1247

6747

A751

6752

6755

6755

7625

6661

6666

1266

5547

4755

1775

6776

7641

1772
7646

5313

1766
7641

1761

7646

5113

1763
7fl41

1762
7646

5313
5755

4755

7346
6775

1776
7641

1772
764%

5313

5765

7301

1775

7656
7661

4755

1776
7641

1772
7646

5313
1774
3756

AREFAU.
ADATAT.

ADATAN.

AHEOAT:
LNKSAV.

A17IND.

ALUPID.

/

.1266

I

I

AWDTST.

COMPAR.

/

TADTSY.

/

ISETST.

REFAD

DATAYH

cAvAAR

KGDATA

SAVLVK

VUIIMD

LDJPID

JM’

Jns
7A3

AN:

cIA

74:

SEA

JM’
7A:

CIA
YA)

SEA

JHF
IA:

:IA

IA)
524

JM3
JN’

JHS
CLA
AN3

7A3

CIA

7A)

52A

JH’

JM’

CLA
7A

5N4

IAC
JHS
VA:

CIA

VAD

52A

JMD
'AD

601

u

DCHNG

I rstc
I EDATYH

I BDATHR

I DAYFN

CLA

ERROR

I LINKSV

I LINKR7

"LA
ERROR

I HEDAY

I DDNEMD

ELA

ERROR

I ELFCN'

I ISWPC

CLL EMA

I EDATTH

I BDATHH

I DAVFN
OLA

ERROR

I BLFCNT

CLL IA:
I BDATTH

CLA

I VSYFC

I BDAYHR

I DATFN

CLA

ERROR

I BREFAD

1 XESAVA

V142

V142

2170:0-74 1‘I34 VASE 1-14

,4

/IS II HIIHIN FIELD LIMITS
[No.sEI DIRECYIDH a? SHAF 10 REVERSE

[HA5 IV THE LASI FIELD?
lGD CHICK TD SEE IF NEXT YIELD IS 1K

7N6.SEY DIHEcIIDN a? SNAI vu rDRuARD

21'DEc-74 14:34 PAGE 1-15

IGD ULYER

/cHEcK FE FRDM RETURN

IDIU AND HDRK

IHANDUN AND FAILED

ICHEDK 76 SEE IF INC LINK CHANGED

/

IERRDHITHE INSIRUCIIDN CHANGED THE LINK
IDNEDK TO SEE Ir IHE INSTR CHANGED 7H6 MD

/

ITHE INSTRUCTION CHANGED IN: Mn

ICHECK PC FROM REIURV

ISHOULD THE IS! SKIP

IVES

ICHECK FDR CORRECY PC

IDID A6 CHANGE ow 152

IAC FAILED ON 152
16:7 INCREMENTED DATA uoin



‘ 1251

1252

72K ru 12x POP-AA FRucEleR EXERcISEI PAL1I

1255

125!

125‘

1255

1256

1257
1256

1261
1262

125:

1264
125!

1266

1267
1270

1271
1272
1273

1274

1275

1276
1277

1322

13¢1

13fl2

13”!

150‘

1135
1:26

1307
1310

1311

1312

1315

1314

131!
1:16

1317

1329

1321

1322

132:

1524

1325
1325

1327

1536

/2K In 12K FDP—BA Panczssafi EXERCISER

1331
1332
1333

1534

1335

1536

1337
1347

1341

1342

1:45

1:44
1:45

1147

135a

1351

1152

135!
1354

1355
1356

1357

1316

1361

1362
1365
136‘
1365

1366

1567
137!

1371
1372

157!

137‘
1375
1376

1371

14flfl

tlfll
1462
14B!

0757

7l41

7flfl1
1775

5256

47:5
1774
3751

4757

7241
1776

7646

531:
1772
sawa

4755

1776
7D‘1

1772
76‘!

5313
1774
3756

4757

7341

7fl91

1766
52MB

4755

1776

7941

1772

5266

3727

name

5342
1764
4:36

1773

4355

1311
4336

1754

4336

1766

4336

1757
4:36

1767

9312

754a

177a

1771

5753

7377
7472

723D

5736

1751
77mm

5314

5752

1347

4753

@252
6336

@252

1415
7594

2'73
2145
2112
£755
2751

2753

5753

0754

5252

fl7l5
3746

1146

1147
£527
652!

0747

B751
9752

2923

1425

5362

B65!

7351

1313

I

DCAIS?.

/

JHSTST.

/

J%PT57:

/

PESAVE:

620D.

ERRDR.

ERRPSR-

/

HALTI

LDOFSH.

/

.1347
/

sauna.
/

ERERNG.

SNRSAV.

ERRRET:
XERHOR.
nzvuku.

vsvpc.
XESAVA-

xazruo.

LINKSV.
LINKRT:
nuNEHu.

HGDAT:
XRNFLD.

achur.
BADDRS-

FINSYH:
ZASAVA:
EASAVB.

DAYFN.

XRETFL-
BHEFAD:

EDATYH.
BUATHR.

/

21125

J"!
CIA

IAC
TAD

JMI

Jns
:I:

ucI

JHS
CIA

TA!
SEA

JH'

rI:

an:

JHS
7A3
cII
TAD

szI

4n»
VA:

ucI
4H3

CIA

II:
VI:

JH'

JHS
YA)

:Il
YAJ

JM’

YA3

AND

524
'A1

TA)

JHF

I XGETHD

I BDAITN

CUHFAE

I 7SYPE

I BREFAD

I XRSAVA

I XGETHD

I BDAYHR

ELI
[Rana

I DAYFN
COMPAR

I 7577:

I anITHa

I DATFN

CLA
ERROR

I BREVAD

I anAVA

I XGETHD

I BADDRS

canPIR

I TSYFC

I BDAVMR

I DAYfN

COHPAR

LDaPsu
I xfiNrLa

dAL'

I XRETFL

HAL!

FCSAVE
~IL7

I RETURN

HALT

I BADDRS

uILv
I FIHSTR

HALY

I FINSTR

BZUfl

CLA

I ZASAVA

I EASAVE

I XERRnR

I HAL!

PALLE

V142

V142

21-DEC-74 _11I34 'AGE 1-15

[DID 1:2 yank
/

zcuecx 9c FRoH RETURN

IDID DEA MONK

(30A FAILED
[DID AC CLEAE ON DCA

I11

ICHECK PC FROM REYURN

IDID JHS CHANGE AC

IJH! CHANGED AE

/DIU JHS NflRK

[CHECK PC FROM RETURN

IDID JMP AFFECT THE AC

IGHECK ska In INuIaII canon HALY

(FIELD YHAY INSTRUCTION HAS PUT IN

[PROGRAM RETURNED rROH IHIS PIELU

/Exr:cvcn PE REYURN

IACYUAL PC REIURV

/INSYRUCYION ADDRESS

/INsrnucIIaN

21.nzcv74 14Ia4 PAGE 1-17

IGEY RESY OF ERROR IVFDRHAYIHN

IERRGH INrciMIYInN Iv AC

IIVHIBIT ERROR NALT Ir SHE IS SE7 ID A ONE

7A3
SHA

JM'
JMF

JNS

I SHRSAV/LAS

CLA

Eflflflfitl

I [ERRET

I EREHN:

CHANG:
SAVSHR

LPENY
ERQDR1
REVNR

BCTS'
BS1VA
CE'HD

SAYLNK

LIVKDN
HDJDNE
HQJAIA

NAVFLD
LPCNV
103R:

INSIR
ASAVA

ASIva

FIHALL
RETFLD
REFAD

DAYAYH
DA'ANR

I

JMF CDHNG
I

RANDY: a

CLA

T13

ELL IA!

IAN1

(CHECK IN: swxvcw REGISTER
IIS IT SET

/No,ao MALT 0N ERROR HIIH INFO IN AC

160 CNEEK LOOP on INSIRUEIION SHITCN



11K YO 51K PBF-BA PROCESSOR EXIRDISE” PAL1B V11?

1464

14D!
14D6

1497
141D

1411

1412
141:

1414

1415
1414

1417
1425

1421

1422

142:

1424

1425
1421

1427
141i

14:1

1432
14::

1434

1435

1456
14:7

1445

1441

1442

1443
1444

1445

1446
1447

1456

1451

1452

145!
1454

1455

1456

1457

1564

1196
S343

1344

7fl12
1543
33l4

1344
5551

3774

1774

4765

1771

A755

1767
4765

1766

$347
7653

5232

1771

3774

1774
377!
5172

BBBB

3554

135‘

15‘!
716E

1351

7635
5635

7346

1376
7541

1354

751a

5257
7151

1:52
7525

5635

2235

YAB

CLL

DEA
YAJ

RTR
YAD

DEA

RANDVl: 7A3

JHP

I

I

ERRORl: DCA
YA!

JHS
7A3

JHS
TA:

JNS
TAJ
AN]

SNA

JM?

7A3
DOA

742
USA

JH!

RAN2

RYL

RAMA

RANZ

RAN1

RANZ

NAME

I

I
I

I

I

I
I

I
I
C

c

4

I

I

I
I
I

I7VIS SECTION
(ARE AS FOLLOHSIBBBB - B236 AND

BNDRYI. fl

HANDY

cRErAD
CREFAD

XHALY
{INUAD

XHALY
EDAVAT

XHALI
EINSYR

40'

LA
.3

EINDAD
CREFAD

CREFAD
IBSAVA
XERRZ

OF 7H: SUBROUYINE

DEA CSAVB

IA) ESAVE

7A3 HHY

ELL

YAJ achnu

Si. CLA
JH' I sNDRVI

21-ch-74 14:54 ’19: 1.1g

Intranzuc: ADDRESS

IINDIRICT ADDRESS IF ANV

/INI7IAL HEMDRV DAYA

zoo GEY REST Dr INVURMATIOM

CHECKS FDR ILLEGAL ADDRESSES NHICN
UPPER VEST AREA LIHIY.-I AND -2

[GET THE NUMBER

ISUBVHACT 7 FROM IT
chEAR OUT TR: szx

IADD IN aouurnv c0Ms'AMI-6l12.lfl1Z.2512.1¢12

[ILLEGAL ADDRESS, REYUWN VD RANDDH NUMBER GENERAIDR

/7M15 sEcIIOM DF sUaRnUYINE CHECKS FDR ILLEGAL ADDRESS HNICH ARE

[THE PRuthH AREA-1 vo FRDDRAH END .1

BHDDKL. ELA
TA)

CIA

TA)
SPA

JM:

CIA
rA:

SN;

J”?
BHDDKZ. 15!

C

p

C

a

s

p

C
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[2K To 22K FDF<EA PROCESSOR EXERCISE" PAL12 V142 21-090-74 14:34 I15: 1-25

6 5 2:25 nu ms I 22mm
2325 1771 742 1 GDAYAD /s:7 TN: FINAL An

2327 4734 JMS I DFIHLT v

2332 1772 7A2 I GSVLNK /227 THE lNITllL LXNK
2351 4724 4M5 I oPNHLv «’

2:32 277: 7A: 1 GSHLNK /GET THE SIMULAVED LINK

2233 4724 JHS I nPnqu .

r'

2334 1774 7A: I GLNKDN 12:7 72: FINAL LINK
23:5 4794 JHS 1 UFRHLT
2334 1775 740 i snauAv (5:7 1HE INITIAL nu DATA

233? 4724 JHS 1 UPRHLT
2342 5776 JMP I 222221

/

I

2343 .2343

/

234a 4744 HCNNG. 225 1 HRERNG

I

2344 2222 NRERNG. CHANCE
2345 2745 DINSTR. 1N572
7344 2611 XSH5MA. SINSHA

2347 2521 XSMSEA: SI‘SEA
2350 2626 XSMSNL: SIfiSNL
2351 2754 EEXPRT. EX'FEY

2352 2755 xAcsIM. SIWAE

2353 2254 ESETOF: OPWSEY
2354 2242 XSHMDL: sleuL

235! 2244 stMDA. slNHaA

2356 2652 XSMSNF. 514522
2357 2651 XSHCLA: SIWCLA
236! 2663 XSHCAM. SIMCAH

2361 2664 XSMACL. slHACL

2352 2571 xcLSwP. :LASNP

2543 2754 GRANFL. NANFLD
2354 1741 OPRMLTI 4LYDFR
2365 2752 SUPREY. DFQEYF

2366 2575 GACIRTI OPRHET
2367 2745 GADDRS. ADaRs

2372 2752 GDATAH. DATAHR
2371 2752 GDATAD. GAYADN

2372 2755 GSVLNK. SAVLNK

2573 2756 GSMLNK. sIKLNK

2374 275i GLNKDN: LIVKDN
2375 2753 GMDDAT. HDJAIA

2376 1734 nPRERI. 225221

2377 2222 a

2422 .2422

/

2422 5397 JM“ IcNNG
;

IRUUTINE Y: SIMULAVE A CDMPLEHENY

/2K 72 32K PUP—5A PRUCESSOR zxzficxszn PAL12 V142 21-220-74 14134 FACE 1-29

2421 2222 swam. 2

2422 1224 7A3 H14

242! 2225 DCA GMT

2424 3225 2cA SIHCHL

2425 1775 7A: I ESIMAC

2425 7124 CLL RAL

2467 3235 D34 SIHIAC

2412 7422 SN.

2415 2226 152 SIHCHL

241; 1226 7A) SIMcHL

2415 2225 13: GMT

2414 5216 JH’ .‘2

2415 5222 222 :NncMA

2415 7124 2L. HAL

2417 3225 224 SIMCML

2422 1215 7A) 51M1Ac

242: 5226 JM’ SIHCMA45

2422 3775 ENDCHA. DCA I ESIMAC

2423 5621 JM“ I SIMCHA

2424 7754 214. -14

2425 2222 cuT. 2

IROUTIME TO SIKULAYE A CNL

2426 2290 SIMCHL. 3

2427 1775 [AS I BSMLNK lfiEY THE SIMULATED LINK

2432 7652 5N4 CLA /Is It A a

243A 1234 TA: K4226 IVES:MAKE IT A 0M

2432 3776 DUI I BSNLNK ISAVE H

2433 5624 JH’ I SIMCML

2434 4222 24222. 4222

[ROUTINE T3 SIMULA'E A IAC

2435 Bflflfl SIMIAC: 5

[SE2436 2775 BSIHAC [BUMP THE SIMULAYED AC

2437 5241 JMF .‘2

2445 4226 JMS SIHCML

2441 5535 2M“ 1 SIHIAC

lHGUYINE T3 SIMULAYE A RAN

2442 2222 SXHRAR. 2

2443 7360 OLA CLL lCLEAH OUT A LINK AND THE AC

2444 1776 7A3 I BSMLNK (GEY THE SIMULATED LINK

2445 7Bfl4 RAL IPUT IT IN YNE LINK

2446 1242 YAD MEGA

2447 3225 MIA N"

2155 1775 TAU I BSIHAC IGEY VHE SIMULATED AC

2451 7556 57L IROTATE XE PLACES TO IHE LEFT

245: 2225 15! CM!

2493 5251 JMF .‘Z
2454 3775 DOA I BSIHAG [SAVE YHE SIHUEATED RDTAYE



12K YD 52K Flip-:34 PRDEESSDR EXERCISER FALiB V142 23-050-7‘ ifilS‘ PAGE 1-5!

2455 72?.2 242 (5:7 72: LINK
2452 2772 224 I BSHLNK 254v: 72: LINK

2457 5242 427 I SIHRAR /2:7222

2422 7772 N522. .2 ,I’

/RDUYINE 7: SIMULAYE A RAL <
’

2421 2222 SXHRAL. 2

2422 7222 :L4 CLL

2425 1772 745 I ESHLNK 12:7 72: SIKULATED LIm
2424 7224 24; 7227 17 IN THE LINK

2425 2222 7A3 2:22

2422 2225 224 cN7

2427 1775 74: I ESIMAE 72:7 72: SIMULAYED 42

2472 7212 272 7227A7: I7 2I227 12 YIHES

2472 2225 Is! cNI
2472 527- ma 7-2
247: 3775 224 I ESIMAC /54vz 72: SIMULATED 22747:

2474 7212 242
2475 3772 224 I ESMLNK 754v: 7»: SIMULATED LINK

2472 5221 an? I SI22AL /22TU2N

IRDUTINE 7a SIHULAYE A 2772 524P

2477 2222 SIMEEN. 2

2522 7222 2L4 CLL

2521 2776 74: I BSMLNK /227 725 SIMULATED LINK

2522 7212 242

252: 7212 272

2524 7212 272
2525 2775 743 I aSInAc 72:7 72: SIMULAYED 42

2522 2217 AN: K7722

2527 1775 722 I BSIMAC 72:7 Ir AGAIN

2512 7222 27.
2511 7222 27.
2512 7222 27.

251: 5775 224 I ESIHAC /5sz 72: SIMULA722 277: 5242

2514 7212 242

2515 3772 224 I BSMLNK 751vz 72: LINK
2512 5277 225 I SIHESN 7227222

2517 7722 27722. 7772

72227IN: 77 SIKuLA7E 272

2522 2222 SIM272. 2

2521 7:22 CLA CLL

2522 1776 74: I BSHLNK /c:7 72: SIMULATED LINK

2523 7224 24. /227 I7 IN 725 LINK

2524 12:2 74: 21s

2525 2225 224 2N7 752722 4 COUNTER r22 11 RAL’S

2522 1775 74: I 25I2Ac 72:7 72: SIMULATED Ac

2527 7224 242

2532 2225 [SE 277

722 72 32K PUP-BA 522225532 EXERCISE? 24L12 V142 21-uzc~74 14:54 2A2: 1-31

2521 5:27 42° .-2

2522 3775 024 I 25I242 ISAVE 722 SIMULATED 2274752 M

2533 7212 247

2524 3772 5:4 I ESHLNK /54v: 72: SIMULAYED LINK

2525 5722 422 I 5I2272 7227222

2532 7725 21:. .13

IROUYINE 72 SIHULATE 27L

2527 2222 5I227L. a

2542 7222 2L4 CLL

2541 1772 74: I BSHLNK /5:7 72: 5122L4752 LINK

2542 7224 24. IANu 227 I7 IN YHE LINK

2542 1252 743 K13

2544 3225 224 227 7557 up A 202N752 In 22 11 FAF‘S

2545 1775 74: I 25I2A2 72:7 722 SIMULATED 42

2542 7212 244

2547 2225 151 227

2552 5242 .771: .22

2551 5775 224 I 251242 754v: 72: SlHULAYED 2074752 4:

2552 7212 247

2553 3772 224 I ESHLNK 754v: 72: SIMULAYED 2274750 LIw
2554 5727 225 I SIHRYL

/

2555 1771 rLacKK. 74: I UPPERL 715 72: LAST FIELD = 1K

2552 1325 725 21777
2557 7242 5:4 2L4

2522 5772 422 I IsrLur 722 so 5242 17 up

2521 2224 217 72:42 72: INSTRUCTIUN 7I2L2
2522 7242 5:4 224 /Is II 52222 72 FIELD 2

252: 577: JM’ I 752222 /22.22 SNAP 72: 2222222 noKN

2524 5774 229 I 20LrL2 7725.22 227 5242 FIELDS 227 22LL w

x

252! 2221 21777. .1777

l

2527 42527
/

2527 4772 I2222. 225 I IRERNG
/

2572 2222 12:226. CHANGE
2571 1552 227:2L. quLIM
2572 24:3 75anr. sFLDrn
2573 2422 722222. 524222

2574 2227 22LFLG. EEYFLG
2575 2755 BSXWACI SIK42
2572 2756 BSHLNK, 5I7LNK
2577 2222 2

7

2222 42222



[2K T0 82K FOP-5A FROGESSDR EXERCISER PAL)! V1‘2 21-DEU-7‘ 14ll‘ PAEE 1-32

25mm 535‘ JHF JCHNG
I

IRquIN: To SIMULAT: A SIA ,/

2571 anon SINSIA- I V

‘

zen: 72AC CLA CMA
25»: L772 IA: I CSIMAC
25:5 3223 5:1 AGUYST
25a! 2223 IS! Acursv

zaaa 5521 JHP I SIMSIA
25“ 22211. I52 SIHSEA

2512 5571 JM° I SIHSEA

[ROUTINE Y3 SIHULAYE A SHA

2511 $009 SIHSHA- z

2512 1770 TA) I CSIMAC
2613 2225 AM) 04225

261‘ 2224 [A3 K7777

2515 3223 DEA ACUTST

2516 2223 IS! ACUYST

2017 5221 JHF .#2
2525 5511 JN' I SIHSMA

2521 2211 IS! SIMSMA
2622 5611 JH’ I SIHSHA

2523 BEBE ACUTST. 5

zazd 7777 A7777. -1

2625 ‘Bflfl DAB! 423!

INDUYIME Y0 SIMULAYE A SHL

2626 0050 SIHSNL: a

2527 1771 TA: I CSHLNK
2632 @225 ANl D4flfifl

2631 1224 7A? K7777
2532 3223 06A ACUISI

2533 222: IS! ACUTS7

2634 5236 JH’ I62
2535 5525 JN’ I SIHSNL

2636 222$ IS! SIHSNL
2537 5525 JH’ I SIMSNL

IRDUVINE T: SIMULATE A MCL

I CSIMAC /GEY YNE SIMULATED AC

2541 1772 I CSIMMC /PUT IT IN TM: SIMULATED MC

2542 3772 :CA I

254! 5773 M” I

2542 177a SIMMDL. TA:

DCA
CSIHAC /CLEAR DUI THE SIMULAIED AC

COPRSY [GD EXECUTE IHE INSTRUCIIUN

IROUIINE T3 SIMULATE MEA

254‘ 1772 sIMMuA. IAJ I CSIMHD /GET YHE SIMULAIED Mn

25a! 7ual CMA IcoMPLEMEUT THE RESULIS

12K To 32K PanBA PROCESSOR EXERCISER PALaa V142 21-DEC-7A I‘IIA FAGE 1-33

2545 3770 AM: I CSIMAC IMASM RESULTS HIIH SIMULATED Ac

2547 1772 TA] I :SIMMO /INCLUSIVE 0R VHE SIMULATED M0

2552 3772 nCA I CSIMAC ITME SIMULATED AC = INCLUSIVE OR Cr Mn 5 A:

2551 5773 JM’ I CUPRST Ina EXECUTE THE INSIR.

IROUIINE I] SIMULAIE A SHP

2652 1771?! SIHSNF. YA} I CSIHAE IGET WE SIMULATED AC

DCA2553 3223 ACUTST /AND SAVE IT

265‘ 1772 'A3 I CSIMHG [GET YHE SIMULATED HQ
2555 3772 DCA I ESIMAC IAND PUT IT IN THE SIHULAYED AC

2556 1223 7A: ACUTST (GET THE SIMULATED AC

2557 3772 DCA I CSIHHO [AND PUV IT IN THE SIHULAYED H3

2552 577: JH’ I chRST lco EXEEUIE THE INSIRUCVIDU

IROUIINE T: SIWULATE A CLA

2561 3773 SINCLA. DCA I CSIMAC (CLEAR IHE SIMULATED AC

2662 577: JM“ I COPRST Inc EXECUTE VHZ INS'FUCVION

INDUTINE I: SIMULATE A CAM

2663 3773 SIMEAH: DEA I CSIMAU ICLEAR TNE SIHULAIED AC

255‘ 3772 USA I CSIHNG /CLEAR THE SIHULAYED MD

2555 5771 .IMB I CCPRST /Gu EXECUTE TME INSTRUCTION

IROUVINE Y3 SIHULATE A ACL

2665 1772 SIHACLI 'AJ I CSIHND IGEV TNE SIMULATED ND

2557 5779 USA I CSIMAC IPUT IT IN Tu: SIMULATED AC

2572 5773 1"“ I COPRSI /ou EXECUTE TM: INSTR

IROU'INE I3 SIMULAYE A CLAISHF

257% 1772 CLASHP:
gs:

CSIMHE IGEY INE SIMULATED HaI
2572 3770 I CSIMAC [PUT IT IN THE SIMULATED AC

2573 3772 USA I CSIMMa /CLEAR THE SIMULATED Ma

257A 577: JH’ I 507357 [50 EXECUTE TA: INS'IUCIIDU

1

2575 anon ovnnzr. A IRETURN nan: FRUH 0F:RA7[ INSVIucIIDN
2575 315a DCA DAYADN [SAVE 7M: rINAL Ac

2577 7'10 RA!

27a» :35: DEA LINKnN [SAVE THE rINAL LINK

:73: 5214 RD' ICII TME RANDOM CAIA EIELD
27:: 1:52 CCA CPAETF [SAVE THE BF FNuM CPERAT: REVURN
27m: 1731 ACL lat! THE FINAL Mn DATA

2776 :35: CCA MunaN: /SAVE IT
,

27C! 7452 AETTDF. MLT/CDF /CNAN6E DF BACK Tu PRCCRAM FIELD
2775 1775 GFRGOH. TA: I XFIELD IctT VME EXPECIED IMSYRUCTIDM FIELD
27C? 7541 CIA

271A 1322 TA3 oPIETr /517 VA: FIELD INSTRUCYIDN fiETuRNED run»

2711 754a SEA CLA
27:2 5354 4n, DPIERR /PIDGRAN RETURNED FROM THE HACN: rIELC
2713 1!!! TAO EX'RET IGIY TNE EXPECTED NEYUIN PC



[2K Tu 32K FOP-SA PROCESSOR EXERCISER FALLE VAAE 21-DEG-76 14|34 PAGE 1-34

271‘ 7B“. CIA 'O
2715 1275 TA: 0772:? 7c27 YHE ACTUAL REVURN 7:

2715 7540 SEA CLA

2717 5:44 4H5 nFRERn szpzcwzn PC pass MDT 2:75: van ACYUAL

2720 1:57 TAD sxnna /GET THE SIMULAYED MD

2721 7001 CIA
,.

2722 1:5: 723 nnuuu: 70:7 THE ACYUAL Ma

2723 76‘“ SEA CLA
'

272A 5304 JM' 077277 lERRUR.AETUAL Ha DOES NOV EQUAL aIHULAIEn Ma

2725 1356 TM} SINLNK [GET VH5 SIMULAVED LINK

2725 7041 CIA _\_,

2727 25!; 7A0 LINKUN 7c21 THE ACTUAL LINK

273E 76‘5 SEA CLA

2731 5344 J”? UFRERR [ERROR SIMULATED AND ACVUAL LINK ARE NOT EQUAL

27:2 1355 IA: SIMAC lGEI THE SIMULATED Ac

2733 7341 CIA
2774 1350 TAD DATADN lGET YHE ACTUAL AC RETURNED

2735 7545 SEA OLA

27:5 5344 JH“ 027277 /SAIMULATED AND ACTUAL AC DO NOT AGREE

2737 1.766 LFSNO: 'Al I SNSAV/LAS [IS 5N1 SET TO LOOP UN IHE INSYRUCTIDN

274B 7DU4 WA».
2741. 771$ SPA CLA

2742 5774 JM’ I XINSGN zvcs cc LOOP on THE INSVRUETIN

2773 577a JHF I xchT zen sump INSTRUCTION cauurzn

274‘ 1755 upnzwa. IA: I SESAV/LAS 7CHECK 500-1 Io INNIEIV anion HALY
2745 7710 SPA CLA 7x5 It 521

2745 5:37 4M2 LFSAB zvrs. cuzcx LOOP szrcu

2747 5727 40» I uznnoa Inn. 60 HALT wxrw canon INFORMATION IN AC

2755 Dflflfl DATADNI Z

275$ 350$ LINKQNI Z

2752 fleflfi SPRETFI Z

2753 0020 HDDDNE: Z

2754 65¢! EXPRET. D

2755 095! SIHAC: 3

2756 0000 SIHLNK. 0

2757 0000 SIMMD: z

I

2764 ‘2764
/

2764 4755 JCHNG: 4H5 I JREPNB

/

2755 0202 JRERNG. CHANGE
2765 03:0 SESAVI sAvSAR
2757 2:0n OERRDN‘ {Fiona

2770 2755 CSIHAC. 51%Ac

2771 2756 CSMLNK. SIALNK

2772 2757 CSIHMD. 514MB

277! 2054 CDPRST. nFiSEY
2774 1605 XINSGN. INSGENas
2775 0754 XFIELU. RAVFLD

2775 0271 XXL‘NT: xcw

2777 0000 2

/2K 70 32K FOP-BA PROCESSOR EXERCISEN PAL10 V142 2;.ugca74 14734 PAGE 1~35
'

~

/

3000 ~3000

3200 5340

/

JMF KCHNG

jwouIINE In FILL MEMORY NIIH HALTS AROUND FHE PROGRAM

302: 1771 FILRND.
Zea

I CONTLM [GET IN: UPPER LIMIY COUVTER

3002 1225 TEMP ISAVE [T
3003 1772 YAfl I FLDCNT ICHECK To SEE IF I? IS FIELD 0

300‘ 7550 sNA CLA IIs IT FIELD 01

3075 1225 TA) HMO /v:s, SUSTRACY 4 FROM IHE BEGINNING ADDREE
5006 1373 TAD ABGN

3007 7041 :IA /NEGAIE THE NUMBER FOR A CDVNYER

3010 3771 BCA I CDNTLM ISAVE IT

3011 1772 IA: I FLDCNI chECK To SEE IF IT IS FIELD 0

3012 7650 sNA CLA /I: IV FIELD 0

3013 1224 7A: KKK4 /VES,57ART FILLING FIELD 0 AV ADDRESS 4

301A 4774 JMS I EFILL /FILL THE FIRST HALF or PRDGHAM rIELn
301! 1225 7A: IENP /GET YHE UPPER LIMIY EDUVYER

3016 1375 IA: ENDDFF (ADD END OF FHDGRAH 70 n

3017 3771 DCA I CDNTLH [SAVE YHIS NUMBER AS YHE CUUVTER

3020 1375 TA? ENDOFF IGEY IHE ADDRESS YU STARY FILLING MEMORY

3021 I774 JHS I EFILL luIIH HALTS
3022 5776 JH“ I XADD1 /RETURN FDR NEXT FIELD

3023 7774 004. .4

3524 BBH4 KKK4, 4

3025 0000 TEMP. z

3025 7200 BGNCON. cLA CMA [CENSTNAINV STARTING ADDRESS

3027 3750 DCA I XCNFLG lRANDUM STARTING ADDRESS

3632 4751 JMS I XLIHIY lSEYUP MEMORY LIMITS
Hill 1021 VA] UPISEL
EBSZ 3234 D04 SELOFi
SIS! 575? JH’ I CONSET IHEYURN T0 PROGRAM ID SEIUP MASK AND CONSTRAINT NORDS

353‘ flflflfl SELOFi. a

:83! “WNW 5ETOP1I Z

1555 1234 VA! SELUPI

30:7 7001 EAL [CHECK Ta SEE IF DPIIDN 1 HAS SELECTED

3040 77¢“ SHA CLA [WAS IT 1

3041 5655 JM9 I SEYaFl IND . JUST RUN HRI AND OPE u

364! 3301 DEA KILL

364! 4752 JHS I UPRAND /STANT SEYTING UP OPTION 1 '7

36“ MIME AND KK377 /MASK BITS 4-1

3345 1753 BCA I SLUXHT ISAVE THE RANDOM NUMBER FOR SLU

3fl16 A752 JHS I UFNAND IGENEHAIE A RANDEN NUMBER FOR FARALLIL I/O

Ufll’ 3754 DCA I PIOXHY ISAVE YHE HORD FOR YHE PARALLEL I/D
3055 7243 CLA EMA [SIT ALL FRUGRAM FLAGS V0 INACIIVE SYATE

3551 1755 DCA I VLEXHT ISLU XHIY FLAG
5652 724i CLA EMA

3655 3756 DCA I FLGREC ISLU RECEIVE FLAG



¢ ‘ZK
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JIE‘ 72‘“ OLA CHI

35!! 3757 DEA I FLUPIO I'ARALLEL I/O 'LAG
IESI 72.5 OLA CNA

,

SIS, 370! DEA I TLERTC [REAL YIHE CLDBK FLAG
llel 1277 7A: HHS!

IIGI 3701 DEA I DVINAC [8170‘ A DEVICE INACYIVE CDUNIER
3'02 7361 CLA ELL IAC [SKY DATA 11 To A UN!

SIG! 6515 KIE [Sl' 5L“ INYERRUPY ENAELE
SIG! ‘135 ELLE [SII lTC INTERIUPY ENABLE
SIG! 7Jlfl CLA CLL

3556 6575 DBSE [SET PARALLEL I/U INT ENABLE
5867 17!! 7A3 I SLUXMY /GIY 'HE Main 70 BE YRANSHIYYED IV SLU
557! 65‘6 7L5 [CLEAR XMIY ELAG AND TRANSMI' HDRD
lfl71 7260 CLA
3572 1754 'A3 I PIflXHf /GET VHE MONO ID EE TRANSMITTED IV PARALLEL I/D
3&7! $574 DBID [TIANSHIY IV
307‘ 7351 CLA CLL IAC [SET A PRUGRAH ELAG 70 SIGNIFY In RIE NHEN
JIY! 3753 UCA I FIORDV [YD IRANSHIT AND'KER CHARACTER UN PARALLEL I/U
SB76 5615 JH' I SEVO'L [RETURN YO PROGRAM

1fl77 7723 H155, .55

3156 o377 KK377. :77

31a1 zeafl KILL! 6

[INIERRUPV SERVICE NOUYINE

31E: 33‘1 INYERS. DCA IN7AC [SAVE VHE AC

3163 7016 RAW [GET VNE LINK INTO BIT B

3364 3342 DCA INVLNK [SAVE THE LINK

3135 1713 VA) I ADDRSB IGEV VHE INIEAAUPV PC

:Ims 3544 can INVAEI ISAVE I?
3137 622‘ RIF /READ THE INSTRUC1IOM FIELD
51:9 13‘s TA) KKCDF /ADD CDF IMSTRUCIIDN ID 5175 6-3

Sill 3311 DCA ‘01 [PUT CUE ID VHUERAH FIELD IN NEX' LUCAYIUN
1112 7‘62 ALI/cur [TD PROGRAH YIELD
all! Elli rsr [SKIP UM SLU XHIY ELAG
311A 7Axfl SK’

311! 5765 JM“ I SERXHT [GO SERVICE SLU XHIT FLAG
3116 dill KSF ISKIP DN SLU RECEIVE FLAG
3117 741a SK?
3122 57A6 JHF I SEHHEC IGn SERVICE SLU RECEIVE FLAG
3121 $571 DESK /SKIF on PARALLEL I/a nAIA READV FLA:

3122 7415 SK”

312! 5757 JH’ 1 SERPIa loo SERVICE PARALLEL 1/0
3121 £137 CLSK ISKIP 0N REAL TIME CLucK FLAG
:12! 1axa sK’

3x26 5710 JN’ 1 SERNIC [GD SERVICE REAL TIHE CLOCK FLAG
3127 6162 SP. [SKIP EN AC LOH F/F
lxsa 7A1! sK'

3x31 5754 JN’ I Pouzar [FUNER FAILURE GD CLEAR AC Law AND REIURN
3132 74n2 HLI [ILLEGAL INTERRUPT
3133 1342 RETFAG. 7A3 IMILNK IEEI IHE LINK

313‘ 7134 CLL EAL IRESIURE H

31:! 134x 7A3 INrAc [RESYDRE THE A:

3136 6244 an! [RESYDRE HENDRV EIELDS

/2K Io 32K FuF-aA PRocEssuR EXEficISER FAL1a V142 21-056-74 14:34 PAGE 1-17

3131 enax IDV [YUAN THE INYEAAUPT ON

:14» 5744 JH’ I IMTAEV [REYURN TD PRunAAH

Sill new: IWTAC: a

31:2 anal INTLNK. a

31‘! anew ADDRSD: a

3144 waaa INVREI. 6

11‘5 6201 KKCDE: C

/

3146 .3145

/

3145 A7‘7 KCHNG- JHS l KRERNG
/

3147 azaz KRERNG. :NANEE
3156 x145 XCNFLG. CDVFLG

3151 1522 XLIMIr. LIWI'S
3x52 1451 OFRAND. RAVDV

3153 3232 SLUXNT, XHVSLU

3154 3234 FIOXHT. XHVPID

3x55 3225 FLGXHT. xHran

3156 3227 ELGREG- RECELB

GAE, 123% FLGPIU. PIJELG
316% 3231 ELGHTC. RISFLG

3161 3137 OVINAC. IVACDV

3152 340: CONSET. sEVan

:15: 3254 PIORDV. RDVPIO

3164 33B4 voHEAF. woAfAL

3165 3261 SERXHT. xHISEn

3166 320‘ SERREE. RECSER

3157 3237 SERPID. PIJSER

317” $255 SERRTC. RTCSER

3171 1145 CDNTLH. AGALIM
3172 B247 FLDCNT- CNVRJ

:17: azwfl ABGN. 36V
317‘ n527 EVILLI FI.ALL
1175 1576 EH007P. PfiiENfl

3176 3‘36 XADUI. ADQDME

5177 El”! 6

I

ZZEB .325“

I

IZUE 53A? JMF LCHNG

I

ISERIAL LIVE UNI7 TRANSMIT SERVICE ROU'INE

Gill 3225 XMTSER. DEA XHYFLG [SET SLU XHIY 'LAG ACTIVE

3252 5542 '5' /CLEAR IIANSK17 FLAG

l?!) 5513 JHE CHKAEI [CHECK ALL DEVICES '0 BE ACIIVE

[SERIAL LIVE UNIT RECEIVER SERVIflE RDUSINE

32!! 1227 RECSER. DOA RECFLG [SEY SLU RECEIVER FLAG ADYIVE



IQK ‘VD 32K PEP-IA PRDCESSDR EXERCISEH PALia V1.2 21-DECI74 1034 PAGE 1-33

322! 5235 223 /2LEAR REGIVE FLAG AND READ THE BUFFER
3225 3233 DCA RECSLU /SAVE THE uoRu

3227 1232 TA: XMTSLU [COMPARE qun YRANSMIYTED VITR 2222 IEA2

3212 7241 CIA
,

3211 1233 TA: REOSLU /

3212 7642 SEA GLA IARE THEV E2UAL7
3213 7422 HLV/JMP I FSRERRIIDATA {RfinR SLU

3214 L773 TA: I KILLIV
3213 7642 52A cLA

3216 5271 JM! auT IKILL INVERRUPYS uNTIL RELUCAYION occuas

3217 4341 JMS RANDOM IGD GENEaATE A NEH ucfiu
3222 2233 AND 23377 /MASK BITS 4-13

3221 3232 22A XMTSLU /SAVE 2322 T2 2: TKANSHIITED
3222 1232 TA: XMTSLU /GET THE V2R2

3223 2246 TLS /TIANSRIT n

3224 7322 GLA cLL

322! 5313 JMF CHKACY /GRECK ALL DEVICES T2 2E ACTIVE

3226 2222 XMTFLGI 2

3227 2222 RECFLG. 2

3232 2222 FIDFLGT a

3231 2222 RTCFLG. 2

3232 2222 ANTSLU. 2

3233 2222 REESLUA 2

3234 2222 AMTPIU. 2

3235 2222 REcPIo. 2

3235 2377 32377. 377

IPARALLEL I/o INTERRURT SERVICE ROUTINE

3237 3232 PIUSERI 35A PIGELG /SET PARALLEL I/a ACTIVE FLAG
3242 3572 uGRD /REA2 THE PARALLEL I/o BuEEER
3241 2573 user /CLEA2 DATA REAnv FLAG SET DATA ACCEPTED
3242 3235 32A REcPIo ISAVE YHE VuRn READ

3243 5572 2257 ISKIP AN2 CLEAR GATA AccERTEn AND DATA AVAILABLE
3244 7422 HLT/JHF I PSRERR/DBCF FAILED To SET DATA AGcEPTEu
3245 1234 TA: xRTPIo /coHPARE TR: 2222 TRANSRITTEu VITH THE 2222 READ

3242 7241 GIA

3247 1235 TA: RECPID
3252 7242 52A GLA /ARE TREV EEUAL?

325: 7422 ALT/222 I PSRERR/No. DATA ERROR PARALLEL I/u
3252 3254 GCA RDVPIu 752T A RRasfiAH ELAG TG SIGNIFY T2 RTE. THAT

/A NEu HERD IS NEEDED raw PARALLEL 1/2
3253 5313 22> CHKACT ICRECK ALL DEVICES Tn BE ACTIVE

325‘ flflflfl RDVPIDA Z

IREAL TIVE CLOCK INTERRUPT SERVICE ROU'INE

3255 3231 RYCSER.

:GAL
RTcELc /SET REAL TIME CLOCK FLAG Tu ACTIVE

3235 2133 (CLEAR CLOCK rLAG

3257 7222 Von/32S I ACYLIN/ THIS LGCATIGN USED IF ACT LINE ANu oPTIDN 1 SELECTED
3222 I254 TA: RDVRID IGET PARALLEL I/D STATUS
3221 7342 SEA GLA /TRANSMIY ANOTHER 23222

3222 5313 33¢ cHKAcT /NG. MuST BE INAGTIVE cu CREEK ALL DEVICES

722 T2 32K ?DP~5A PRacESSoR EXERCISER PAL12 V142 21-DEC—74 14x34 PAGE 1.39

3263 2254 IS? RDVPIG /SET PROGRAM ELAG To INAcTIVE
3224 I773 YAJ I KILLIT /GET THE KILL FLAG

3225 7252 SM CLA 72A: IT SET

3222 52T5 JM’ 2U1+4 /N2 coNTINuE RUNNING

3267 5135 cL.E (YES — CLEAR RTc AND F I/o IVT EVA

3272 2575 222E

3271 2323 ouT. Isl cNTENG

3272 5772 42: I FRGRET IVAIT E22 NEXT INIERRUFY
3273 6222 Ior /TURN TNE INVERUFT orr

3274 5774 JH” I RELGo INETURN T2 PROGRAM FOR HELGGATIGN 0R RUN

3275 4341 JMS RANDOM /cENERATE A NEH 2322 FOR FARALLEL 1/2

3272 3234 DCA XHYPID ISAVE H
3277 1234 TA: xNTRIo IGET THE NEH 2222

3322 2574 2372 /TRANSHIT IT

3321 7322 GLA ELL

3322 5313 JHP cHRAcT /cchx GTRER DEVICES Tn aE AGTIVE

3323 2222 cVTEND. 2

/RGNER TAIL INTERRuPT SERVICE RGuTINE

3324 5123 PowEAL. GAL ICLEAF Ac Lou E/E
3325 3122 SPL ISKIF 2N Ac L22 AS A LEVu

3325 7412 SKP

3327 3121 SEE

3312 7412 52>

331x 7422 4LT IaATTERV EMPTV - ITS ALL OVER
3312 3772 JMV I RRGRET (RETURN T2 TR: PRGGRAH

3313 1226 CHKACT. TA: xMTrLG IGREGK ALL uavxczs T2 2: INTERRURTINa
3314 1227 TA: REGFLG

331! 1231 TA? RTGELG
3316 1232 TAG PIarLG

33:7 7232 SNA cLA [ARE TNEV 2

3322 3324 22’ RESET IVES, RESET ALL FLAGS To INAGTIVE

3321 2337 IS! INACDV /BUMP INACTIVE CuuNTm
3322 3773 JHP I RRcRET [RETURN T2 T2: PRGGRAN

3323 7422 HLV/JHP I PSRERR/ONE OR MORE 2EVIGES ARE INAETIVE
3324 7342 RESET. cLA GLL cNA ISET ALL DEVICES Tu INAGTIVE

3325 3226 22A xHTELn
3322 7242 2LA GNA

3327 3227 DOA RECFLG
3332 7242 cLA GMA

3331 3232 20A RIoan
3332 7242 GLA EMA

3333 3231 GCA R'CFLG
3334 1342 TAD 22255

3335 3337 DCA INAGGV IRESET INAGTIVE cuuNTER

333a 5772 an: I PRGRET IREYURN T2 THE RRaGRAH

3337 2222 TNACDV. 2
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5345 7723 HHNEE, I5!

33‘! DEED HANDDM- a //
5342 7363 CLA CLL IAE

33‘: 1355 VAD FINN:
134‘ 1356 Ian iANNz

334! 7155 ELL “TL
3346 3355 ucA RANN1

33‘7 1!!6 FAQ RANN2
3350 7212 RYR

3351 1355 7A) RANNI

:35: 3356 DCA RANNZ
3353 1356 H) RANNZ
535‘ 5741 JMV I RANDOM

335! 1234 HANNit 1254
3356 557a FANN2: 567a

3357 ZDDD HAITEN. 2

536a 1775 IA: I 0P1 IwIs DFTIDN 1 SELECYED

3561 760‘ EA-
azaz 7760 SHA cLA

3363 5757 JM' I NAIFEN lNO: REIURN 70 RELOCATION

336‘ 2773 IS! I KILLIT
3165 5365 JH” . lHAIY FQR DEVICES TD BECOME IN AETIVK

5347 l33¢7

/

3367 4775 LCNNG: JMS I LRERNG
I

3375 0252 LRERNG: CHANGE
3371 1333 PSRERR, ERHPSR
3172 132a ACTLIN: Efiwafi‘s

5173 3151 KILLIT. (I.L

317‘ $274 RELEO: xchtJ

3375 Sana 0P1. SE.0P1
1376 3133 PRCRET, REYFRG

3377 MM 21

34mm nadzz

/

3422 5275 JHF UCHNG
/

3431 1271 SE7CUN. IA: 17 IROUYINE TO 557 UP coNsIaAINT WORDS

3462 3317 aCA JPDWN
3423 1325 VA: TABLE

345‘ 3373 DOA «cvwnx

3405 1773 CDNRAN. 7A: I HDVMDX

3455 3374 DCA HquPG

34m7 471E JMS I XRANCN

341E 7242 cMA
3411 3774 :61 I HVHDFG

3412 2375 IS! HGVHDX

12K 70 32K PUP-EA PROCESScR EXERCISER PALIB

3413

341‘

1415

3415

3417

342a

3421

3422

3323

3424

3425

3626

3427

Jase

54:1

5432

3453

34:4

3435

3435

34:7

3441

1441
3442

:44:

:44;

s4o5
5‘03

3‘67

1773

3371

471m

3774

237:

2347

5:25

372a

3721

4725

7344

37B6

47D7

swat

524w

7330

1272
3722

5724

1274

1722
3722

1722
7641

1711

7510

5232

765!

1712

7041
17!!
522A
7B41

1722

7656
5715
1722
vase

73fl7
1713
3713

1722
7655

7567

4714
52:6

7771

WEED

B220

9610

3475

STAWTF.

RESCNI.
/

AJOUNE.

FILL:

H7:
INSCNT.
x263.

C150
/

.347!

7A:

DCA

JNS

DEA

ISE

IS!

JM’
DEA

DCA

JHS

CLA

DCA

JMS

Iuv

JM"
CLA
IA)

35A

JN’

I anwux

HVHDFG

I XRANCN

I HVUDPG

HDVNDX

UPDNN

CONRAN

I XDRFLG

I XFLDFG
I UPISET

ELL CMA HAL

I ENDCNT
I INIFFW

FILL

CLL
INSCNT
I XCNTRS

I XGNFLD

011

I XCNVR:

I XDNYHS

I XCNIfis

I EFLDLM

NESCNI-S
CLA

I EUFLIM

I EHIGH

I XENYRJ

EL A

I XFLRND
I xCNIa:
CLA

CLL IAD RYL

I EHIGH

I ENIGM

I xc~rn3
CLA

ELL IAE RTL

I erLL
ADDONE

21-DEE-74 I¢x34 FAGE 1—41

IIURN rug INYEHRUPF 0N

/NUMBER OF INSYRUCYIDNS EEFURE RELOCAIIUN

/GD.BABY cu I5:

/START HITN FIELD 3

/IS THIS FIELD =F0 LAS' FIELD OW OVER

IVES.§ET UPPER LIMITSI-L777- -7777)

/IF NDV LAST FIELD UPFER LIMITS!“

[READ IHE INSTRUCTION FIELD
/NEGATE FHE FIELD
IGEF THE FIELD 'U FILL

/IS IT EDUAL TO THE PROGRAM FIELD
[YES FILL IROUND IHE PRDGRAM

/GEF THE FIELD VD FILL
[IS IT EQUAL IO FIELD EERU

IVES ADD FOUR TO FILL COUNTS!
/GEI COUNTER
IRESYOHE IV

/GET THE FIELD YO FILL

ISTARY FILLING A7 ADDRESS 4 FDR FIELD l

IFILL THE "HOLE FIELD
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/

:A75 1725 ucHNs. YAD X xnern
347a 7593 SEA CLA /x
3477 1317 7A: XSHAPZ

3533 “50 SM
,

r'

3551 x316 TAD stwa
3552 3347 DEA UPDNN
3533 5734 JHS x DRERNG

35a. 5252 DRERNG. cHANac

3555 3535 ‘023327. szrafix
3553 3353 ENDCNT. CNVEND
3537 37 1Nr7r2. rulwxr
3515 2127 xaAncN. aAvcaN

3511 11a; EFLDLM. anan
3512 155a auPan. UFRLIH
3513 1155 EHIGH: HGHLIM

351‘ @527 XFXLL: TILALL
3515 3533 XFLRND: rlLRND
35:5 32:6 xswAPa. sHAPx
3517 3552 XSWAPZ. SHAPE
3525 32:3 XDRFLG. DXiFLfi
352: 0553 XPLDFG. FLJFLG
3522 9247 XCNTRS. CNYRJ
3523 2233 PRGBGN, EGV
3524 1551 XGNFLD. GEVFLD
3525 3525 TABLE: xFast

3525 1127 xruMsK. rLaMsx
3527 11:2 XCNFLD. CDVFLD
3533 1131 XADRMS. Auansx

3531 1132 XCNADR. EDVAUR

3532 3312 xstns. INSMSK
3533 1343 XCNINS. covas
353‘ 3:33 XINDMS. INJMSK
5535 1530 xcuINu. GOVIND
3536 1135 xmnrns. qurnsx

5537 1136 XCNMDT; cDVMOY
3545 1137 XACDHS: ACJHSK

354: 31.5 XCNACD. cavAcu
3532 1141 xnoans. noonsx

3533 1142 chMuU. 303500
3544 342¢ stcNT. 57ARYP
3545 MM! 2:

3546 5747 3MP I .°1

3547 7432 uunwn. HLY /AnuR:ss or SNAP 500713:
3555 1375 swA22, 7A3 512255

3551 3347 DEA upuwu

3552 3323 VA} FRGBGN

3553 3373 USA 5okux

3554 1323 7A: FRGBGN

3555 1273 TA: «235

3553 3376 DCA wkup:

3557 1774 MOVDNN. VA) 1 wvwnpc

3553 3773 5CA 1 qokux

3561 1774 (AD I wvwnwc /cuuPARz THE woRos BEING RELOCATED

/2K To 323 PUP-EA PRUCESSDR EXERCISE? PAL13 vx42 21-DEC'74 1473A PAGE 1-45
5

3562 7341 :73

3533 1773 73) 1 «ovuux

355‘ 7543 52A CLA

3535 7052 4LT momma: ERROR 557?st manna»
3533 2373 as; «ovunx

3537 2374 152 «75325

3575 2357 132 upoww

3573 5357 JN’ Hovawm

3572 5744 JM’ 1 stcnv

3573 3355 nuvdax. 3

3574 @355 vanpn. m

3575 «431 31223:. asu~vnczwo~1

3576 3573 PRGENDr

2253 .233

5255 4223 3M5 FAYCM

5231 4323 355 PAVCH

3533 .3335

l

3575 1521 PATCHEA 7A3 OPISEL (GET THE NARDNAHE CONFXGURAVIUN
363; 7354 9A. /PUT oPToNx 517 IN EXT 5

3:32 7750 SMA CLA /IS 52713» 1 SELECTED7

3663 5233 JM’ SanwN /Nu.0v:RLAv SECTIONS or RANUV AND 555071
3334 1275 7A: K4772 IVES. SET UP A TALK LED? 75 FROM

3335 3377 30A 1 upmuun lPUT JMS 1 ACTLIN IN R7cssn.2
3353 3353 TA: awxovfi
3ea7 3212 DCA Au7nLa

3615 1331 755 555055
3311 3511 SSA AU7011
3612 3255 VA} MMEE
3A13 3145 35A puvnov
331‘ 3415 7A: 1 AUYUiW

3315 34:3 DOA 1 AU7011
3313 23¢5 132 PAVMDV

3317 521‘ JNP .-3
3325 1275 7A: 7577:
3321 3551 DCA x ova:
3022 1275 VA: 35771
3323 3352 DEA 1 ovnz

332‘ 1275 7A3 R5771
3525 3353 DCA 1 ova:
3325 3275 VA: R5771
3527 3553 acA I oVR3

3632 1275 TAD 55771

3631 3354 DcA I ovna

3532 5623 JHP I PAVCH

ITHIS stcrxow or can: HILL UVERLAY LASV 2 LOCAvans nr RANDY ALL or ERROR: axczp7 LASY 2 LDC.

3631 x296 SLOHRN: 7A: ACYUVR
3334 3215 35A AUTuaz
363! 1247 TA? S1RRND



O 62K
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5636 xvii DEA AUTnll
5539 xaau YAD HHED

:saa 5195 DOA PATHOV

:64: 141w VA) 1 AUYDtE x

3542 aaiz DCA 1 AuYOll
’

:54: 2145 x5! FATMDV ,

,

394‘ 524: JH! .-:
36‘! 5‘23 JH' I PAVCH

3646 3654 ACTDVR: ACGUOV-l
3647 14:2 STRRND. RHDu-l

3653 776” MHEB. .2]

3651 321: ovwa. chszncv

3552 32“ (NEE. PlDSERbS
365: 2251 nvna. PIGSERoiz
3654 3323 UVR‘: RESEI-S

/
:55, 223a AEGDDV: 223a

3556 5226 5226

3657 2231 22:1
seaa 5226 5226

356! buzz 107
3:62 7249 CLA EMA

3663 3231 3231
aaa4 zzzo azxz

3665 6272 [:17 7D

3666 4632 .632
:aa1 ana: 10v

367G 134‘ CONTRDI 6344
3671 56m. Eé'“.

3672 anew z

3673 7777 .11

367‘ name eszw

I

3675 5771 35771: 5771

3676 4772 KQ772. ‘772

3677 3257 OPIHND. RTCSERO‘Z
37M! 37M. DFIOVR: UVFDFl-l

37431 1317 ERRDR5: EFQDiv4

I

37712 6555 SVROPI. E

37m! 2331 2331

370‘ 5725 572i}

3705 1:12 1312
avua 33:1 3331

3707 6272 C” 712!

S71¢ 4730 0735

3711 5720 5722

3712 $5166 6520

3713 7634 .14‘

3713 7634 :1‘4
3715 6062 X07

3716 1333 1333
3717 6272 CIf 75!

IZK '0 32K PUP-EA PROCESSUR EXERCISEF PALlfl V142 21-DEC‘7‘ i‘XSJ PAGE 1-45

3723 5737 5737

3721 652?! 652%

* 32W?) .23“

5
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09'! 11111100 11000010 11111111 11111111 11111111 11111111 11111111 11111111

0100 11111111 $111111: 11111111 11111111 11111111 11111100 00000000 00000000

,.

0200 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

0100 11111111 11111111 11111111 1111111: 11111111 11110111 11111111 11111111

0400 11111111 11111111 11111111 11111111 11111111 11111111 11111411 11111111

0100 11111111 11111111 11111111 11111111 11111111 01111111 11111111 11111111

0500 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

0700 11111111 11111111 11111111 11111111 11111111 11111111 11111011 11111111

1000 11111111 11111111 11111111 11111111 11111111 11111111 11111111 1111111:

1100 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

1200 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

1300 11111111 11111111 11111111 11111211 11111101 11111111 11111111 11111111

1000 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

1500 11111111 41111111 11111111 1111111: 11111111 11111111 11111111 11111111

1000 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

1700 1111111: 11111111 11111111 11111111 11111001 11111111 11111111 11111111

2000 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

2100 11111111 11113111 11111111 11111111 11111101 11111111 11111111 11111111

2200 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

2500 11111111 11111111 11111111 11111111 10011111 11111111 11111111 11111111

2.00 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111
2500 11111111 11111111 11111111 11111111 11111111 11111111 11111101 11111111

2000 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

2700 11111111 11111111 11111111 11111111 11111111 11111111 00001111 11111111

3000 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

3100 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

5200 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

3300 11311111 11111111 11111111 11111111 11111111 11111111 11111101 11111111

3‘00 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

3500 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111110

3500 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111

3700 1111111: 11111111 11000000 00000000 00000000 00000000 00000000 00000000

12K va 12K PUD-BA P00055500 EXERCISER PAL10 V142 21-0:c.74 lax}: PAGE 1—47

0000

1100

1200

4500

4400

«500

«500

0700

5000

5100

5200

5:00

5400

5500

5600

5700

0000

0100

0200
6300

0400

6500

5600

A700

7000

7100

1200

7500

7500

7500

7900
7700



12K vn 32K Poi-GA Pnuczssua EXERCISE!

BAUDRS

1173

1651

1191

1171

1647

1124
2114
5711

7551

1156
1765

1791
3173

1154

15:1
1137
3655
5766

5355

77:1

3372

3646

2623

1172
1171

1126
3433

5745

311:
1112

11:1
3113
11:7

1117
117a
1173
1211

1175
116:
1175

5767
5355

1161

1162

1145

1147
3515

5511

1551
5526

5543

1366

BCQNG

IDITHR
IDAYVH
BEGIN
IGN

EGVCON
EGOYIY

EINSTR
BL’CNT
ENDEDM

BNODKI
ENDOKR

ENDRVX
IFG
BRlNGV

BRIFAD
HRERMG
SSlVA
ESINAC
331LNK
515

C1777
5255

5415
I!

56251

C7
C73

cAaDns

CA!

CAL
05377
561NG

CDAYAY
604171

C54L72
CHANGE

CHKXKF

EH(ACT
CXVFDB

CIVSYR

CLASHP
CLSL

5L5!
CLSK

cu!

CNVEWD

CNVRZ
CNYRS
CDICHK

CDHPAR
35137

[2K To 32x PEP-EA PRDGESSufi EXERCISER

unuLIM

MIGNLH
uLv

HLYFIL

quowa
HDHCIF

unznun

xcuun

ILLHO

ILLDF1
lLLnPZ

INACDV

I1DAD

[MDHSK

1N17r5
stcNf
1nsozu

INSHSK

leax

INSTR

1N7
INYAC

IN7ER5

INYLNK
INYHDD

INTDPR
INTREY
INYSE7

INERNG
15275?
JCHNG

JHFJHE
JH'YSP
JHsLOC
JMSLDD

JHSRET
JnsrsY
JRERNG

x1

x15

R155

1115

7374

7452

5466

1741

3744

2:44

2567

1753

1654

1672
3337

5755

1133
1557

3472

1651

1642

1525
5746

9553

3141
3152

31.2
1757

2175
3144

2137
2575

1234

2764
5665

1354

5782
5763

5776
1217
2765

2561

5551

2557
2564

1646
2562
2565

3473

1545

2513
2566
5235

2434
1676

K5771
K5772
K6251
K6252

K75

K7555
K7613
K7755

K7721
K7776

K7777
KEHNB

KIE

leL

KILLIY
KJWS
KK377

KKCDF
xKKn

KLAS
KNERNG

L45
LASCNT

L457AB
LCiNG

Ll4lTS

LIVKDN
LIVKfiY
LIVKSV
LNKSAV
Luczee
L35251
LOOPID

LOQPSH
LDlLlH

LPCNV
LP5N5
LRERNS
H11
H13

H14
“1777

121

H215
H42!

H5

H65

M6555

M7

HAXFLD
HDTHIK
M53017

PAL15 V142

1347

1575
1771

15-7
51l5
3m

,

1514
-

5545
136!
1551
144!
1457

1435

1694

1755
1174

1351
2145
2575

2575
3474

1561
1312

1547

1556
1123

15,7
155!
1575
6557

6153

3236

1552

1557
5545

5544
5252

1154

3313
5345

2162

2671
6136

5135

6137

2425

3353
5246

5247
2227

1256

5134

FAL15 V142

5135
5137

1751

5757

1125

1644
5132

2517

1655

7712
2624

3141

4535

3151
3373
5764

3157

3145
3524

5147

3147
7154

7143

5144
3307

1522
2771

1:61
1311
1171

5145
7141
3971

1:42
5214

3252
2737

3375

3503
2516

2421
2545

5552
7251
1215

5133
2379

1545
3471

e573

1135

1525

zl-nzcé74

CONACU

CONADR

CONFLD
CUNFLG

1145

1132
1135

3143
31mm: “134
CUNINS

CONfiDT

CUNHDD

CDNRAN
CONSEY

CDNSYl
GDNSYZ

CDNTLM

CONVRU
COFRST
CREFAD
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NEG14

NEGZB

NE56
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2157
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3155

3155

5771
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1572
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3154
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1413
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