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RBSTRACT

THIS PROGRAM IS A “'ZMORY EXPANDABLE INTERARCTIVE BUS EXER-
c's§n FOR A Pnp;n TQPE onxgnrsg PD P-é& TP nr RMS A
TES NSTRUCTIONS AND CONCURRENT OPERA zon x/o
Eauxpnsn SIMULTANEQUSLY. IT MAY ALSO PERFOR n

SAME OPERATION xnospsnosanv rvr§ PROGRAM .5 NO r
T0 BE CONSIDERED A TOTAL CHeCK OF THE SYSTEM. IF AN ERROR
IS DETECTED IN AN I.0 DEVICF T WILL PR™3RBLY BE NECESSARY
T0 CORRECT THE MALFUNCTT™ w* H THE RESPELTIVE DIRGNOSTIC
FOR THAT CEVICE.

IN THIS VERSICON THE INTERRUPT SERVICE ROUTINE FOR THE
BISKS, killl. PLUS THE STACK AND THE NPR DATA BUFFERS ARE
RELOSATED TO THE ZURRENT BANK.

REQUIREMENTS
EQJIPMENT
PDP-1! STANDARD COMPLTER

OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE

yind P UP 10 28KW CF MEMORY

acll  CISK

RKI1  DIEK

RP1I  DISK

RFI1  DISK (25BK)

T211  DEZTAPE-TRANSPORT ONE
KELIA  EXTENDED BRITHFETIC JiIT
KWllL  LINE CLOCK

FC1l WIGH_SPEED READER/PUNCH
Bl  ASR33 OR ASR3S TELEPRINTER-LCLL,VIOS
LPil  LINE PRINTER

si1  LCINE PRINTER...SEE 5.2.1l
STORAGE

PROGRAM STORAGE - THE ROUTINE LSES
4K OF MEMORY

LORDING PROCECURE
METHOD
PROCEDURE FOR NORMAL ABSOLUTE TAFEZ SMOULD BE FOLLCWED.
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uﬁ.

4.1

DOl

STRRTING PROCEDJRE

THIS PROGRAM HRS BEEN MCDIFIED TO RUN WITH OR WITHCJT
R_CONSOLE PROCESSOR.

IF A CONSOLE MACHINE 1S USED: THEM THE SRUGRAM

LOOKS AT THE HARDWARE SWITCH REGISTER.

IF A CONSOLE-LESS MACMINE IS LSED:THEN THE PROGRAM
RUTCMATICALLY LOOKS AT THE CONTENYS CF LOCATION
SOFTSR (176) RS R SWITCH REGISTER.

I7'S THE RESPONSIBILITY QF THE OPERATOR TQ SET UP
THIS LOCRTICN PRICR TO STARTING THE PROGRAM.

THE PRCGRAM REQUIRES TWC BELLS ON THE TTY

TC MAKE ONE TRUE PRSS OF THE PROGRAR™. THE FIRST DELL
QCCURS RFTER ONE PASE OF THE INSTRUCTION TEST WITH
THE TRACT BIT CLEARED. THE SECOND BELL MARKS THE
gg? OF KN INSTRUCTION TEST PASS WITH THE TRARCE BIT

CONTRIOL SWITCH SETTING
STRARTING AT SA 200 ALL SWITCHES SHOULD BE SET RS INCICATED.
STARTING RDDRESC OR RDCRESSES

(R) 200 = SR = 0QC777 TEST PROCESSOR ONLY-WITH CCRE EXPRNSION
(8) 200 = SR = 001777 TEST PROCESSOR ONLY-4k-INMIBIT
CORE _EXPRANSION
(C) 200 = SR = D02XXX TEST iI/0 ONLY
(D) 200 = SR ='DEDOUO -CORE EXPAND AND TEST RLL AVRILABLE
i

1/0 CEVICES
SWO = | INWIBIT TTY QUTPUT
SWl = 1 IMMIBIT TTY INPUT
CW2 = | INMIBIT WSP
SW3 = 1 INWIBIT HSR
SWN = ] INHIBIT LINE CLOCK |
CWS = | INWIBIT RF1I, RK1], RC1L AND RP1! DISK:S)
SWe = i INWIBIT TC1: DECTAP
SW? = | INHIBIT LINE PRINTER --- IF LINE PRINTER IS USED,
MUST RESTART AT 502
IF ERE EXIST IT WILL BE AUTCMATICALLY SELECTED
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4.3 PROGRAM AND-OR OPERATOR ACTICN

gORD PROGRAM INT? MEMORY.
ST SH&T&H REGISTER TO STARTING ARDDRESS.
LCAD AUDRESS.

SET SWITCMES TO INMIBIT NON EXISTANT DEVICES
PRESS STRRT.

THE PROGRAM WILL LOOP AND

BELL WILL RING ONCE PER PARSS OF THE PROGRAM.
A MINIMUM OF TWO PARSSES SHOULC

RLWAYS BE RUN.

. OPERATING PROCEDURE
.1 OPERRTIONAL SWITCH SETTINGS
S.1.1 AT SA 200 .. THE INSTRUCTION AND LOGIC
DOWN THE PROGRRM WILL TEST ALL DEVICES
AND CONTINUE IN TEST. (BELL WILL RING

S.1.2 SWITCH SETTL 5S ARE

TEST. WITH ALL SWITCHES
?Ng PRINT QLT ON ERRORS

AT CIMPLETION CF A PRSS)

SWIS = 1 OR UP ... HALT ON ERROR

SWi4 = 1 OR UP ... SCOPE LOOP

SWi3 =1 OR UP ... INHIBIT PRINTOUT

SWiz = 1 OR UP ... INHIBIT TRACE TRAPPING

SWll =1 OF UP ... INMIBIT ITERATION LOOP

SWi0 = 1 OR UP ... INHIBIT PROCESSOR TEST

SWOS =1 QR LUP ... INMIBIT VARIRBLE CORE EXPANSION
SW08 =1 OR UP ... RESTART ON ERROR

5.2. SUBROUTINE RBSTHACTS
S.2.1 BEGIN SA 200

THIS SUBROUTINE ¢
INSTRICTION SECTI
SUB-TEST AS IT 15
IF A_SCOPE LOOP I

IS PLACED BETWEEN EACH SUBTEST IN THE
1T RECORDS THE STARTING ADORESS COF EAcH
NG ENTERED.

QUESTED WITH SWl4=];THEN

1T WILL JUMP 70 THE START OF THE SUBTEST THAT THE SCOPE LOOP
REGUESTED FOR. SCOPE LCOP IS NOT REQLESTED, THERE hifi_
EITHER A FIXED OR RANDOM NUMBER OF ITERATIONS ON THAT SLB-
ST BEFORE TmE NEXT SLBTEST IS ENTERED. SWITSA 11 N A 1
HIBITS ITERATICN OF SUBTESTS,

ALL
ON.
BEI
S RE
S
IS IF
BE
TE
IN
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5.2.3

€.2.4

wn
(41
wn

5.2.6

§.2.7

HLT

*E A ngurzn; THAT PR{NT?-OET AN 9999558 THAT TAGS THE FAILING
ST, THE STATUS REGISTER AT THE YIME OF THE FAILURE,
?2?L52§ PRICESSOR TEST BFING EXCUTED AT THE TIME OF

TRTRAP

THIS ROUTINE WILL ALLOW THE TRACE BIT TRAP TQ SE SET AFTER
FIRST LCOP OF THE PROGRAM. UNDER NORMAL TESTING THE TFACE
SIT WILL BE SET ON ALTERNATE LOOPS OF THE PROGRAM. WHEN

SET IT CRUSES A TRAP AFTER EACH INSTRUCTION. THE FIRST
INSTRUCTION EXECUTED UPON TRAPPING IS AN “RTI™ WHICH RETURNS
TO THE INTERRUPTED SEQUENCE OF INSTRUCTION.

TRAPCATCHER

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCATION
0, DESIGNED_TO DETECT, AND ISOLATE UNEXPECTED TRRPS AND
ééggg$UFTS TO THE TRAP AND INTERRUPT VECTOR ARER OF

THE PRINCIPLE OF THIS ROUTINE IS: THE VECTOR ENTRANCE
ADDRESS POINTS TO THE NEXT SEQUENTIAL WORC WHICH CON-
TAINS A HALT (00000). (THIS LOCATION IS ALSO THE STA-
TUS FOR THAT VECTOR ENTRANCE, BUT THIS HAS NO EFFECT CN
IT ALSO BEING THE NEXT INSTRUCTION).

IF A HALT OCCURS IN THE TRAP OR INTERRUPT VECTOR RARER,
REGISTER SIX SHOULD BE EXRMINED TO DETERMINE ITS CON-
TENTS, THEN USE REGISTER SIX CONTENTS AS AN ADDRESS TO
DETERMINE THE LOCATION WHERE THE PROGRAM WAS AT, WHEN
THE INTERRUPT OR TRAP OCCURRED. (MEMORY AS SPECIFIED
BY R& CONTAINS THE PC OF THE INSTRUCTION FOLLOWING THE
INSTRUCTION WHERE THE TRAP OCCURRED).

TTYINL (TTY INPUT)

THIS ROUTINE OPERATES IN THE INTERRUPT MODE
AND CHECKS FOR A COUNT PARTTERN IN THE READER

OF THE TTY. THE ROUTINE WILL RCCEPT AN INFINITE
NUMBER OF 2ERO BYTES (BLANK TAPE). BUT THE
FYRST BYTE THAT IS NOT A ZERO MUST BE A ONE

AND ALL SEQUENTIAL BYTES MUST BE ONE GREATER.

IF THE ROUTINE CETECTS AN ERROR IN THE COUNT
PATTERN, IT CHECKS TO SEE IF 1T IS A

207 (Be(L). IF SO IT IS IGHORED, IF NOT A
COMPARSION ERROR 1S FLAGED.
WHEN TESTING THE TTY
READER THE TAPE MUST HAVE A COUNT PATTERN AND BE
LOCATED ON THE LERDER PORTION WHEN STARTING TEST.

TYOUT (TTY QUTPUT)
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5.2.8

5.2.9

8.2.10

THIS 1S A ROUTINE THAT OQUTPUTS A COUNT PATTERN IN
THE INTERRUPT MODE TO THE TELEPRINTER. IF A PAPER

PONGHES WHEN g BELL FOR PASS COMPLETE-RINGS.
QFSTART (RF-11 DISK)

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK OF THE DISK.
THE DATR _THAT IS WRITTEN ON THE DISK IS PART OF TEST PROGRAM
CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS WRITTEN
IN CONTIGUQUS BLOCK THRU THE DISK MEMORY. AFTER THE TOTAL
DISK(S) HRS BEEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THART
THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE THAT NO
;agslgoggg USED IN EXERCISING THE DISK (DATAR IS NOT TRANSFERRED
THE INTERRUPT SERVICE ROUTINE AND

DATA BUFFER IS TRANSFERRED TO THE CURRENT

BANK THRT INSTRUCTIONS RARE BEING &XECUTED IN.

FENDZ (TC11 FORWARD END ZONE)

FENDZ IS THE FIRST ADDRESS IN THE DECTAPE INTERRUPT
VECTOR (214). THIEERQHTENE “Ikb READ, 6N REVER?E ?LOCK
NUMBERS UNTIL THE REVERSE END ZONE IS FOUND. AT tHIS

POINT THE INTERRUPT VECTOR AND COMMAND REGISTER ARE MOCIFIED
TO READ ALL BLOCK NUMBERS IN THE FORWARD DIRECTION. EACH
BLOCK NUMBER READ IS COMPARED WITH THE EXPECTED BLOCK NUM-
BER COUNT AND MISCOMPARISONS PEPORTED. WHEN EACH BLOCK IS
FOUND (WITH THE EXCEPTION OF BLOCK 0) A BLOCK (400 WORDS)

OF TEST DATA IS WRITTEN ONTO TAPE. AFTER ALL BLOCK NUMBERS
HAVE BEEN READ THE TAPE IS DRIVEN INTO THE FORWARD END Z2ONE.
HERE THE DIRECTION IS REVERSED AND ALL BLOCK NUMBERS ARE RERD
IN REVERSE. STARTING WITH BLOCK 1100(8) THROUGH BLOCK I THE
DATA IS READ FROM TAPE. THE SAME BUFFER IS USED FOR BOTH RERD
AND WRITE OPERATIONS.

IF THE DATR-BUFFER IS

DESTROYED DURING A READ CPERATION IT MAY BE NECESSARY TO
RELORD THE PROGRAM.

LCLK (LINE CLOCK)

THIS TEST OF THE LINE CLOCK IS_IN THE INTERRUPT
MODE. IF OPERQTING CORRECTLY THE SYSTEM 1/0

WILL RUN A FULL SPEED FOR S5 SECONDS THEN ALL

[0 AT LEVEL SIX OR LESS WILL STALL FOR S SECCONOS.
THIS IS BASED ON 60 CYCLES RS THE LINE FREQUENCY.

5.2.11 LPl (LINE PRINTER)

THIS ROUTINE OUTPUTS TO THE LINE PRINTER IN

THE FLAG MODE WHILE FILLING THE BUFFER IN

;E?N%EEERRUPT MODE WHILE THE BUFFER IS BEING

FOR 132 COLUMN PRINTER CHANGE LOCATION LPSO FROM 117 TQ 203.
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S.2.12 HSRINL (PCL! INPUT)

THIS ROUTINE OPERATES IN THE INTERRUPT MODE AND CHECKS FOR A
OUNT PQTTERN IN T P%&& RSR?ER. THE ROUT%NE WILL ACCEPT
N INFINITE NUMBER OF 2ERO BYYES (BLANK TAPE). BU™ THE FIRST
BYTE THAT IS NOT A ZERO MUST BE A ONE AND ALL SEQUENTIAL BYTES
MUST BE ONE GREATER. IF THE ROUTINE DETECTS AN ERROR IN THE
COUNT PATTERN, A DATA ERROR IS FLAGED.
WHEN TESTING THE HSR
READER THE TAPE MUST HAVE A COUNT PATTERN AND BE
LOCATED ON THE LERDER PORTION WHEN STARTING TEST.

§.2.13 HPOUT (PCL! OUTPUT)

THIS IS A ROUTINE THAT OUTPUTS A COUNT PATTERN IN THE IN-
TERRUPT MODE TO THE HIGH SPEED PUNCH.
S.2.14 RKSTART (RK-11 DISK)

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK QF THE DISK.
THE DATA THAT IS WRITTEN ON THE DISK IS PRART OF TEST PROGRAM
CODE THAT IS NEVER MOCIFIED. THIS SEGMENT QF CORE IS _WRITTEN
IN CONTIGUOUS BLOCK THRU THE DISK MEMORY. RFTER THE TOTAL

DISK HAS BEEN WRITTEN, R WRITE CHECK IS USED TO VERFIY THAT

THE DATA HAS BEEN WRIYTEN CORRECTLY ON THE DISK. NOTE THAT NO
“DATI™ ARE USED IN EXERCISING THE DISK (DATA IS NOT TRANSFERRED
INTO CORE). _THE INTERRUPT SERVICE ROUTINE AND DATA BUFFER ARE
EQEES@EER%R TO THE CURRENT BANK THAT INSTRUCTIONS RRE 3EING

S.2.15 RCSTART (RC-11 DISK)

THIS ROUTINE PERFORMS A WRYTE AND A WRITE CHECK OF THE DISK.
THE DATA THAT IS WRITTEN ON THE DISK IS PART OF TEST PROGRAM
CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS _WRITTEN
IN CONTIGUOUS BLOCK THRU THE DISk MEMORY, RFTER THE TOTAL
DISK(S) HAS BEEN WRITTEN, R WRITE CHECK IS USED TO VERIFY THAT
THE_DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE THAT NO
“DATI" ARE USED IN EXERCISING THE DISK (DRTA IS NOT TRANSFERRED
INTO CORE)}.THE INTERRUPT

SERVICE ROUTINE AND DATA BUFFER IS TRANFERRED TO THE CURRENT
BANK THAT INSTRUCTIONS ARE BEING EXECTUTED IN.

S.2.16 RPSTART (RP-11 DISK)

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK QF THE DISK.

THE DATA THAT IS WRITTEN ON THE DISK IS PART OF TEST PROGRAM

CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS WRITTEN

IN CONTIGUOUS BLOCK THRU THE DISK MEMORY. RFTER THE TOTAL

DISK(S) HAS BEEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THRT

THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE THAT NO

“DATI" ARE USED IN EXERCISING THE DISK (DATG IS NOT TRANSFERRED

INTO CORE). _THE INTERRUPT SERVICE ROUTINE AND DATR BUFFER IS

TRANSFERRED TO THE CURRENT BANK THAT INSTRUCTIONS ARE BEING :
EXECUTED IN. (FOR THE RPO3 THE ISR MUST S& MOTIFIED TO TEST THE FULL SURFARCE:
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S.2.17 CORE EXPANSION (DETI)

5.3
§.3.1

.2

7.2

THIS ROUTINE IS CONTROLLED BY SWITCH 9. THE PROCESSOR
NQ£NLINS C?SE Né&LQBE EITHER YKW ?R EXPQNES 70 _THE MAXIMUM
CORE THAT AVRILABLE, THE ROUTINE DETERMINES THE
MAXIMUM CORE SIZE BY DJING A "DATO™ TO A LOCATION IN ERCH
BANK. IF THE BANK DOES NOT EXIST, A TIME OUT WILL OCCUR.
WHEN CORE SIZE 1S DETERMINED AN_IMAGE OF BANK 0 IS TRANS-
FERRED TO EACH EXISTING BANK. THEN THE CODE IN EACH BANK
IS MODIFIED SO THAT, WHEN THE LAST SUB _TEST IN A MEMORY
BANK 15 EXECUTED THERE IS A JUMP INSERTED 10 THE FIRST SUB
TEST OF THE NEXT BANK. WHEN IN THE LAST BANK THE MODIFIED
INSTRUCTION WILL TRANSFER YOU TO BANK 0.

THE LISTING SHOWS ONLY THE CODE OF BANK ZERQ. WHEN fN
ERROR OCCURS THAT IS NOT IN BANK ZERC, IGNORE THE BANK
BITS OF THE PRINT OUT AND USE THE LISTING FOR BANK ZERO.

PROGRAM AND/CR OPERATOR RCTION

LORDING AND STARTING AT 200 WITH ALL SWITCHES
DOWN IS WORSE CASE TESTING. IF AN ERROR IS
DETECTED HERE, THERE WILL BE A PRINTOUT. WHEN
AN ERROR 1S OETECTED AND IT IS NECESSARY TO

SCOPE ON IT, SET SWIS TO HALT ON ERROR

THEN SW14 TO LOOP ON ERROR, THEN SW13 to

DELETE PRINTOUTS.THEN THE MACHINE MUST BE CONTINUED.

ERRORS

ERROR FRINTOUT

ARE IN A THREE WORD FORMAT, THE 1ST IS PC+2 OF THE
DETECED ERROR, THE 2ND. IS THE STATUS REGISTER.

THE 3RD_IS THE PROCESSOR TEST AT THE TIME OF THE ERROR
(CONTENTS _OF RETURN).

REFER TO THE LISTING FOR DETARILED INFORMATION.

ERROR RECOVERY

FOR TTY READER AND HSR, TAPE MUST BE REPOSITIONED TO
LEADER BEFORE RESTARTING TEST. IT YOU DESIRE TO HAVE

THE PROGRAM RESTART ON AN ERROR MRKE SWITCH REGISTER
8IT8 AN UNE.

RESTRICTIONS

STARTING RESTRICTION

IF LINE PRINTER IS USED RESTART ADDRESS MUST BE 400
FOR HSR AND TTY RERDER, TAPE MUST BE ON LEADER.

OPERATIONAL RESTRICTION




MAIN. MACYLL 27(732)
DIGKBF.PLL

JO1

14-SEP-76 10:54 PRGE 9

IF OPERATION UNDER MONITORS, THE CONSOLE DEVICE,LINE PRINTERS
AND THE SYSTEM DEVICE ARE NOT TESTED.

MISCELLANEOUS
TRACKING DOWN UNUSUAL FRILURES

FRILURES THAT MAY OCCUR BECAUSE OF A FALSE ENTRY
INTO R SUBTEST, OR A FAILURE IN A CONTROL ROUTINE
RATHER THAN A SUBTEST. DETECTION OF THESE MAY BE
RCCOMPLISHED BY SEVERAL PROCEDURES. THERE IS A
LOCATION CALLED "RETURN™ THAT RECORDS THE LAST SUC-
CESSFUL SUBTEST COMPLETED. THERE IS ANOTHER LOCR-
TION CALLED *SCOPEF* THAT SHOWS HOW MANY TIMES THE
SUBTEST HAS BEEN EXECUTED. THERE IS ANOTHER LOCR-
TION CALLEC *ICQUNT™ THAT CONTAINS THE ITERARTION
COMPARISON VALUE. THE STACK "R6" SHOULD BE EQUAL

T0 "BUFF" WHEN THE FIRST INSTRUCTION OF THE SUBTEST
IS ENTERED. TO REDUCE INSTRUCTION EXECUTION IN CON-
FUSING SITURTION, THE "SCOPE"™ LOCATION FOLLOWING THE
SUBTEST SHOULD BE CHANGED TO A BRANCH TO THE FIRST
INSTRUCTION OF THE SUBTEST (THE FIRST LOCATION FOL-
LOWING THE PREVIOUS SCOPE LOCATION) AND THE “HLT* LO-
CATION MkY BE REPLACED WITH R “NOP™.

A USER MAY ADD A UNIQUE ROUTINE TO THIS TEST TO EXERCISE
A NON DEC OPTION, FOR CHECKING BUS INTERACTION WITH KIS
EXISTING DEC OPTIONS.

FOR_TROUBLE FREE INTERACTION THERE ARE R FEW GROUND RULES
THRT SHOULD BE FOLLOWED.

1. USE NO REGISTERS.

2. THE ROUTINE SHOULD BE STAND ALONE.

3. THE EXISTING "HLT" SHOULD BE USED FOR ERROR DETECTION.
4

CODE IN THE PRIMING ARER SHOLLC SET INTERRUPT
ENRBLE, INITIALIZE DATA AND RAISE R FLAG IF NECESSARY.

S. THE INTERRUPT VECTOR STATUS WORD SHOULD CONTRIN THE
PRIORITY LEVEL OF THE DEVICE.

6. THE_INTERRUPT VECTOR SHOULD POINT TO YOUR STAND ALONE
ROUTINE. :

7. THE_STAND ALONE ROUTINE WHEN COMPLETING ALL HOUSE KEEPING
OPERATION AND DATA COMPARISONS SHOULD THEN EXECUTE A
“RTI* T0 RETURN TO MAINLINE COOE.

INSERTION OF USER 10 ROUTINES

1. MAY BE INSERTED IN BANK ZERO WHERE I1/0 ROUTINES EXIST.
FOR DEVICES THAT THE USER COES NOT HAVE, IF CORE EXPRANSION
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IS TO BE INHIBITED, THE USER MAY OVERLAY THE EXPANSICN COCE.

2. IF THE usen HAS MORE THAN 4KW OF CCRE, THE ROUTINE
5 SED IN ANY 8r THE EXTRA BANKS AND CORE
EXPRN 10N BE INHIBITE

3. IN THE PRIMING CODE SEVERAL INSTRUCTIONS BEFORE THE
TAG “MAINLINE" THERE IS AN INSTRUCTION JSR %7 aausen
THE SECOND WORD OF THAT INSTRUCTION 1S AN ABSOLUTE
ADDRESS THAT THE USER MAY CHANGE TO POINT TO HIS ROU-
TINE. THE USER SHOULD EXIT HIS PRIMING ROUTINE WITH A
RTS %7 INSTRUCTION.

8.1 EXECUTION TIME

EXECUTION VARIES WITH NUMBER OF DEVICES, FOR 4KW SYSTEMS WITH
TTY AND HSR ONLY, ABOUT 1 MINUTE WITH THE TRACE BIT CLEARRED
ABOUT 1.5 MINUTES WITH THE TRRCE BIT S

Q. PROGRAM DESCRIPTION

THE DESIGN OF THIS SYSTEM EXERCISER IS PREDICATED
UPON IT BEING PRIMARILY INTENDED FOR R PRPER TAPE
SYSTEM WITH FOUR KW OF CORE, AND THAT IT BE ERSY TO
RUN AND UNDERSTAND. ALSO, YHAT IT MAY BE MODIFIED
EASILY TO EXERCISE A WIDE MULTITUDE OF PERIPHERALS,
INCLUDING THOSE OF THE CUSTOMER’S OWN DESIGN. THE'
CONCEPT IS TO HAVE ALL DESIRED I/0 RUNNING CONCUR-
RENTLY WITH THE PROCESSOR TEST FOR BACKGROUND. _THE
DECISION WHICH I-0 DEVICES TO BE USED IS MADE AT
START UP TIME. THE DATA PATTERNS USED IN THE EXER-
CISER_ARE FIXED. FOR MECHANICAL DEVICES, SUCH RS
TAE TTY READER, THERE IS NO AUTOMATIC RE-SYNCHRONI-
ZATION IF IT°S’TAPE BECOMES OUT OF PHASE WITH THE
DATA. IT WILL BECOME NECESSARY TQ STOP THE EXER-
CISER AND MANUALLY RESYNCHRONIZE THE TRPE AND RESTART
THE EXERCISER.

THERE IS NO MONITOR IN THE CONVENTIONRL SENSE. ERCH
DEVICE THAT IS TO BE EXERCISED HAS IT'S OWN STAND A-
LONE ROUTINE THAT OPERATES IN THE INTERRUPT MOOE.
THESE ROUTINES NEED NO SUPERVISION OR MONITORING

AFTER THEY ARE INITIATED. THERE IS A PRIMER AREA THAT
CHECKS THE SWITCH REGISTER TO SEE WHAT DEVICES ARE

T9 BE INITIATED. THE PRIMER AREA SETS THE INTERRUPT
ENABLE BIT IN THE DEVICE STATUS REGISTER, INITIAL-
12ES THE DATA PATTERN AND INITIATES AN OPERATION TO
RAISE DATA FLAGS ON DEVICES THAT CAN NOT INITIATE

THEM THEMSELVES. THEN, THE PRIMER JUMPS TO THE PRO-
CESSOR TEST WHERE THE INDIVIODUAL ODEVICES ARE SERVICED
AT THE INTERRUPT RATE.

THE INSTRUCTION EXERCISER IS R STRAIGHT LINE TEST
QF INSTRUCTIONS. THE SEQUENCE IN WHICH THEY ARE
EXECUTED IS THE SAME SEQUENCE IN WHICH THEY ARE




LO1

LMAIN, MACYIL 271732) I4-SEP-76 10:5% PAGE [}
DIQKBF.P1!

SHOWN IN THE LISTING. EACH AREA OF CODE FROM
"SCOPE TO SCOPE™ IS AN INDIVIDUAL SUB-TEST. WITH
SWITCH 11 UP THE SUB-TEST IS EXECUT§D ONE TIME

AND THEN THE NEXT SUB-TEST IS EXECUTED, AND SO ON
TILL ALL SUB-TESTS ARE EXECUTED. HOWEVER IF SWITCH
11 IS DOWN THE SUB-TEST WILL BE EXECUTED SOME "N"
NUMBER OF TIMES BEFORE ENTERING THE NEXT SUB-TEST.

IF SWITCH 14 IS UP YOU WILL NEVER LEAVE THE CURRENT
SUB-TEST YOU ARE IN. THIS USE IS INTENDED FOR
TROUBLE SHOOTING A MALFUNCTION IN A SUB-TEST. THE
FIRST GROUP OF SUB-TESTS RRE THE BINARYS AND UNARYS.
THOSE INSTRUCTIONS ARE TESTED IN THE INDEX MODE:
SOURCE ONLY, DESTINATION ONLY, THEN BOTH SOURCE

AND DESTINAYION. THE SAME INSTRUCTIONS ARE THEN
TESTED USING THE IMMEDIATE MODE INDIRECT. THESE
MODES ARE TESTED AGAINST OTHER MODES: WHICH MAY USE

A REGISTER OR MEMORY LOCATION. THESE WILL BE SWAPPED
BETWEEN SOURCE AND DESTINATION.

AFTER THE MODES AND INSTRUCTION HAVE BEEN PROVEN

IN THE WORD MODE, THEY ARE THEN TESTED IN THE BYTE
MODE. OTHER TESYING IS ALSO DONE WHERE THE “JSR"
INSTRUCTION IS TESTED IN NESTED COMBINATIONS. ALL
COMBINATIONS OF NUMBERS ARE TESTED USING THE COMPARE,
ROTATE, ADD AND COMPLIMENT INSTRUCTIONS. THERE IS
ALSO A MINIMUM TEST OF POWER FAIL AND AUTO RECQVERY
ggégsnés NOT ENABLED UNTIL AFTER THE FIRST PASS OF tHE
THE RERSON FOR EXECUTING ALL INSTRUCTIONS

WITH THE TRACE BIT SET IS TO TAKE US INTO SERVICE AT
THE END OF EACH INSTRUCTION.

THE CORE LAYOUT IS BROKEN INTO FIVE DISTINCT PARTS:

(1) THE TRAP CATCHER,
(2) H‘ﬁsén UP AND I/0 PRIMER ARER AND 1/0 TEST ROU-
(3) THE PROCESSOR TESTS AND
(4) CONTROL AND UTILITY ROUTINES.
(5) CORE DETECTOR AND EXPANSION ROUTINE.
10. LISTING
11. FLOW CHART(S)
NDR

.E
.ENARBLE RBS

:PDP11 PRELIMINARY SYSTEM TEST --- TTY-PC11-LP11,RF11,TC11,KWIIL,RKL11,RCL11,RP11 AND KELl
s TEST SIMULTANEOUS RUNNING OF 140, WITH PROCESSOR INSYRUCTION TEST AND WITH
WITH TRACE BIT ENABLED TO BE CONSIDER MAINLINE CODE

000240 ; NOP=240 .SYSTEM NULL OPERATION
104600 HLT=EMT . TRAP USED FOR ERROR PRINTOUT
104400 SCOPE=TRAP *TRAP USED SCOPE LOOP AND ITERATION OF SUB PROBLEMS

177776 CC=177776
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016062 TUSR=TCSR

016762 BUFF=FIN

000000 R100=%0

000001 R101=4%1

000002 RSR=%2

176000 RKWORDC T=-2000

176000 RPWORDC T=-200G

176040 RCWORDE T=-2000+40

176040 RFWORDC T=-2000+40

600000 XX=0

000000 =0

-REPT 100
+2 : TRAP ENTRANCE
HALT : TRAPPED TG PREVIOUS LOCATION

£00 LIST SEQ, ME
601 000014 - .
602 0000i4 000016 e
603 0030ie 000000 HALT :FALSE TRACE TRAP
604 000024 .=oY
605 000024 016504 PFAIL
606 000026 000340 3u0
607 000030 .=30
608 000030 O155EY PRINT :FOR HALT TRAPS
609 000032 000340 340 :HIGHEST PRIORITY
610 000034 .=34
611 000034 0ib3E4 SCOPEC :USER TRAP
612 000036 000000 0
613 000046 . -=46
g%g 000046 868883 Logécn :RETURN TO MONITOR ADDRESS
Ei? 000052 040000 040000 :EXECUTION TIME IS MEMORY SIZE DEPENDENT
3
E1S : (R&) IS THE STACK POINTER
620 t((R6)) 1S THE PC+2 OF LOCATION WHERE THE TRAP ORIGINATED
B2l :FOR NORMAL OPERATION RUN WITH ALL SWITCHES DOMWN
oo 'SR 15=1 OR UP---HALT ON ERROR
623 :SR 14=1 OR UP---SCOPE LOGP
624 :SR 13=1 OR UP---INHIBIT PRINT OUT
625 :SR 12=1 OR UP---INMIBIT TRACE TRAPPING
26 tSR 1I=1 OR UP---INHIBIT SUB-PROBLEM ITERATION
627 :SR 10=1 OR UP---INHIBIT PROCESSOR TEST
628 'SR 09=1 OR UP INHIBIT VARIRBLE CORE EXPANSION
29 1SR 08=1 OR UP RESTART ON_ERROR
gg? :SPECIAL DELETE SWITCHES-SET RESPECTIVE SWITCH TO A I TO INWIBIT INITIATION OF DEVICE
632 :SW 0=1 INHIBIT TTY QUTPUT
633 :SW =1 INHIBIT TTY INPUT
634 - ;84 2=1 INHIBIT HSP
E3S :SW 3=1 INHIBIT HGR
636 :SW 4=1 INHIBIT LINE CLOCK
637 :SW 5=1 INHIBIT RC, RF, RK, RP DISKS
638 +SW 6=1 INHIBIT TCl1 DECTAPE
B39 :8W 7=1 INHIBIT LINE PRINTER --- IF LINE PRINTER IS USED, MUST RESTART AT 502
E40 :IF EAE EXIST IT WILL BE AUTOMATICALLY SELECTED.




.MAIN,

641
642
643
4y
4§
646

647
648

MRCYLL 27(732)

<QKBF.Pl!

002060

BaoRe

000066

00007¢

030190
000102

000004
000006

000174
000176

00020G

000204
000206
000210
000212

000214
000216

000220
000222

000254
000256

000260
000262
000264
000266
000270
000272
000274

000314
00d31e

000060
001522

BAtERe

000200

017456
000340

000174
177570
000000
00G. .0
000137
000204
002510
000240
002512
000240

000214
002674
000300
000220
002322
000240

000254
002426
000240

177776
177560
177562
177564
177566
177550
177552
177554
177556
177546
177514
1775186
177470
177466
177462
177464
177460

14-SEFP-76

000502

10:54 PAGE 13

:POPLL SIgghTQNEOUS 1/0

SRPTR:

TSYINR
qYBUTR
200
HSRINR
200
HPOUTR
200
.=100
LK3
300
.:q
.PARSRY
340

v.=174
177570

SOFTSR: 000000

.=200
JMPD JESTART

STATUS=177776

TRCSR:

177560
177562
177564
177566
177550
177552
177554
177556
177546
177514
177516
177470
177466
177462
177464
177460

NO1

;TTY IN INTERRUPT VECTOR
:TTY OUT INTERRUPT VECTOR
:HSR INTERRUPT VECTOR

:HSP INTERRUPT VECTOR
IR e Lo
: MEMORY PARITY

;RF11 DISK
$LEVEL S
iRC DISK

;OEC_TAPE
:LEVEL &

;RK DISK

;RP DISK

;DISK ADDRESS AND ERROR
:DI5K ADDRESS REGISTER
:WORD_COUNT REGISTER

: CURRENT ADDRESS REGISTER
:STATUS REGISTER




DZaNEE. P11

BB

$ot Pus e P © Pt Pus ps Ps § = g
D ~ UYL U=

AR RN AR NNk

rond

\l\l;lg\l‘l
ot

R

|

MaCYLl £

20232%8
343332

W N

23324
Q0C3ct
8002

€033
QCO3™M
000336
090344
g34¢

a0
D303
900346
800350
£00352
300354
000356
032363
030362
BOC364
A00366
5003

000446
0004S0
0004s2
pOguSY
goQued
000462
0004eH

DOC4EE
000470

14-SEP-T¢

[ o TS
U
(@ [am IV Ag o

;ﬁcncunc:
T = OG-

8&

O L0
SISE A

OO0 -0
O =00
QOO
i L] P

10:84 FRGE

RFCSRH:

RCDRR:
ACW.:

RCBRR:
RoCSR:

RCCSRH:

LSH:
ASH:

?--

RPFUNCT
;THIS R
BY 001

t1

TCe:

>
o

Pt Pt Pt P e
3~3
L L

NRRNERKERER

~3-3~3)

~J= -
Or-r— L LUV LO

£ L L 5L
O — O LN L O0CNW- IO N —

J

d:}\]\‘\j\‘\;
~3~3-3~3~2
WD £ £ £
Q0= — 0000

B 4 Pe Pt Pt s Pt e P Pt Pt Pt Poct Pt Pt Pt Pt
S it |

NN NN

WLl

=0 bt e

oLV

ZOH
iﬁc)

BO2

DECTRPE RDDRESSES
+

%4,-(6)

%3 ~(6)

4
$TCRBUF .~
(1)+,%3
(1)+,%3

L +4

(§)+,%3
f51+,%1

2

ce
%1, sTCRBUF+1000

:HIGH BYTE AODRESS OR (SR
+DI5K AOCRESS REGISTER

' WORD COUNT REGISTER

: CURRENT AODRESS REGISTER
:STATUS REGISTER_

‘HIGH BYTE ADDRESS CR

{HIGH BYTE OF DISK SECReSS
;015K ADDRESS REGISTER

! WORD COUNT REGISTER

! CLRRENT ADDRESS REGISTER

:STATUS REGISTER
tHIGH BYTE ADDRESS OR CSR
:ERE LCCATIONS

;CONYTROL AND FUNCTION
: GENERAL STATUS

°DRTR

WORD COUNT

BUS RDDRESS

:DECTAPE INTERRUPT VECTOR

: CYLINDER ADDRESS RPI1 DISK

:HIGH BYTE OF DISK ADORESS

:DISK RDDRESS

;ORIVE STATUS REGISTER

:NISK RDDRESS REGISTER

sWORC COUNT REGISTER

: CLRRENT ADDRESS REGISTER

:STATUS REGISTER

“IGH BYTE RDORESS CR (SR
K_COMMAND

s

HECKS THE READ ann BUFFEQ TC1!
CK SUM ON THE DAT
-savs THESE ON THE STACK

:SUN OF DRT

EDERESEDOF RERD BUFFER
;000 RDD -2'S COMPLIMENT
gT END CF BUTFER®

RROR
RESTORE THE REGiSTERS

<EXIT
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-MAIN.
JoehBF.PLL

NACYLL

Qogu e
Cacsoo

e A

312767
200022

012787
018706
gigrer
hCS/ fe

00404
012767

030077
J31401
1342CC
104800

C1270¢
<00C0s

<0aC

£ea07?
230077
001001
104000
00s077

012767
012767
C1e787

I4-SEP-T8  10:54 PAGE IS

80e40  Jinea?

00017¢

BODODE

Qlb7ee

17737

177384

177354

177346
177342

004416
000472
177402
001520
gC0340
000001

177344
1°rase

177436

177338
03374¢

ClEE3E
177138

G15510
000004

177030
177024
000eCH

co2

NCERE: MV 8240, ERESRT :BRANCH AROUND E“E ROUTINE
RT] :JUMP OVER ERE SECTION
+START UP FOR MINI MONITOR
:RESTART MERE IF LINE PRINTER WRS ENABLED
START: MOV #PFAIL, 24 ;SET PONER FAIL VECTCR
MV 8BUFF . %6 :SET UP STACK
v 08,4 :SET UP TIME QUT vsc'oa
TST 2SRPTR :TRY TO REFERENCE THE
: HARDWARE SWITCH REGISTER
BR 28 :BRANCH IF NO TIME OUT TRAP QCCURRS
15 MOV 8SOF TSR, SRPTR :CHANGE THE SWITCH REGISTER POINTER
70 POINT TO R SSFTWARE SWITCH REGISTER
CMP <s>+ (6)+ :RESTCRE THE STRCK
28: MOV :RESTCRE TIME OUT VECTOR
MOV sﬁprn REG! MOV SR TO REGISTER
ST aaanvné :SET ON POWER FRIL
BE2 ESTART
CLR 3853YRE
HLT A FOWE® FAIL OCCURREC
ESTART: CLR ICIUNT
MOV 2BUFF, %6 +SET UP STACK
Efﬁ gsrnnfa RET_RN
MOV cawo STATUS :LOCK OUT INTERR.FTS
‘LR FLAG :PRINT ROUTINE 8USY
MOV nscx ASR :SAVE SWITCHES
MOV 8100.R100 : INTERRUPT ENRBLE
gggps 18] 'Ri0! : INTERRUPT ENRSLE ANC G2
- w
START2: BIS R100, 3TACSR
RESET
Eéé nxgo.arncsn : INTERRUPT ENABLE
+
s%o PE :RESET DID NOT ZLEAR INTERRLPT ENRZL
:COES "RESET™ CON THE BU: LAST ToC LONG
MOV 8BUFF :SET UP STACK
RESET -
BIS R100,3TTCSR :SET A BIT
Sﬁé nioo "ATTI8R :3S IT SET
HLT :RESET IS IN 8LS TO0 LING
cLR JTTCSR
SCOPE
BIS R100,3TTCSR .
CLR JTICER :IF BUS HANG, CHESK NC SRCK TIMEXLT
SCOPE :
RESET
MOV $BEGIN,RETURN
MOV SNOEAE, 384 <TEST FOR EAE
ST Mg "TRAP IF Nousx'srnnr
MOV 8RTIA Y4 *SET UP FOR non-sxrsrnnr &h)
MOV 8340, 8 ‘KEEP NEW PSW AT 340
MOV s1,DATAL BASE DATA FOR TTY RERDER OR KEYBOARD




MAIN, MAYLL 2T.TE

D23KBE. P11
B e
3] B87an Sésgsr
312 0F1006 012706
313 901012 005857
813 001016 C1276;
815 0C1024 030227
gi6 00:C30 001092
3.7 00i832 50077
§i3 00I03 93022
313 00IQ42 001942
338 031044 26017
331 021050 05777
S22 GCI0S4 100405
$23 00105e 030227
£33 COIDB2 001632
§55 00:0p% 080077
836 001070 0RS777

S- 021074 1004

§38 00:07% 000402
§39 001100 QI74i6
830 0GI10e GI741f
83; 001104 030227
833 201110 Q01904
333 0011i2 Q10067
83 001116 080177
835 00il22 030227
83 0J1126 0Dl
837 001130 005087
828 DO!134 050077
B33 00i140 030227
g40 0CiI4 001053
B4. 001146 012767
842 COIISY 105777
843 001160 109375
B44 001162 012777
45 001170 105777
846 OCI179 100375
847 00il7e 005777
g4e 001200 100375
849 001204 00507
850 00.210 Q12767
851 001216 012777
§52 001224 012767
853 001232 012767
g54 00i240 012767
85¢ 00124 012787
BS6 001254 110077
857 001260 110077
BS2 001264 110077
859 001270 110077
660 001274 030200
gcl 001276 00IO1L
862 001300 012767
Be3 001306 012777
BE4 001314 Clg777

14-SEF -

000B6H

0000:C

02C660
177146
Co0g0es
000762
177140
00CGHE

001e10
177246

003015
177232

177214
177206

002664
0C2674
004502

-

000674

176782

176830

001364
177072
177050

STl1:

ST2:

wn
—4
(o

ST3R:

STy:

STSA:

10:54 PRSE 18

61

HI_ZU]H%.—Q

0 WD D O T
—A N

OTOOMmEm <4

%Hmmm XU 2

~4—4—4 =M
(NI

MOV

D02

DATRZ

SAsRGT
#BUFF , b

DELAY
8340, STRTUS
RSR, &1

571
R100,aTTCSR
RSR, &2

€72
R1Z1,JTRCSR
JHPCSR

ST3

n§n.oq

§T3
Ri0C, aHPCSR
HRCSR

STy

ST3R

RSR,s10
ST4

R100,DELAY
R101. SHRCSR
RSR, 820

§75
TIME
R100
RSR,
576
8576R,. §
anﬁcsh
815, 3RPCSR

anﬁésn

angosa

SRPDSR

$RTIA. M

37 JRCDAR
43503, RFFUNCTION
843503, RCFUNCTION
43503 RKFUNCTION
843503 RPFUNCTION
R100, JRFCSR

R100, 3RKCSR

R10G, aRCCSR

k100’ JRPCSR

RSR, R100

577

STCFIRST, TCEXPE
sFENDZ. JtCIV
R+ E+RB+D0, ATCCM

3LKCSR
k40

:BASE DATA FOR TTY PUNCH OR TELEPRINTER
:05E DATA EOR rioh

:BRSE DATA FOR HEP

;FOR' READER STALL - HSR -

:LOCK OUT INTERRUPTS

:TTY OUT

<TTY IN
+TEST FOR JUT OF TAPE

:HSP
+TEST FOR QUT OF TAPE
;RESERVED FOR OVERLAYS

;1020 GTP QVER LAY
;1022 GTP CVER LAY

;FOR STALL HSR
s HSR

;LINE CLOCK S0 OR &0 CYCLES

+WAIT FOR CONTROLLER RERDY

:PESET DRIVE
;WAIT FOR CONTROLLER RERDY

:WRIT FCR ACCESS RERDY
;CLR ATTENTION

: RITE CHECK ‘WRITE RF
; TELL DISK TC RERD OR WRITE

: TEST FOR DECTRPE

;FIRST BLOCK SHOULD BE ZERQ
:GO TO END ZONE ON INTERRUFT
:MOVE REVERSE




MRIN,

DoGkBF.PLL

001322
QC1324

CClSi6
0Cised

golice2
001526
001530

809 001846

001566
00157¢

001574

OO OO D OO O
TUS-> 0o bt pma s b - = pmo bt p—s
O OV L (DU OO0

i
|
|

MRCYLL 2T T3)

106702

008337

805767
001418
012767
Q05077
005077
122767
001002
00s077
004737
004767

105777
100401
104000
105777
001413
127767
001401
+04000
105267
001003
012767
005277
000co2

000000

14-5EF-T6

001404
0CQ137
000&

8000 4

002144
009200

7bb7b
OISSSO
176426
001520
176652
176630
000002

176674
016764
06

176466
002700

176532

176524
176518

020016

000201
176466

000200
Coo202

176380

176377

176312

002002

000326

00000s

10:84 PRGE IT

ST, TST8
gMI
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

S18: CLR anT ;
IF OPERQTION Nllg DIRGNOSTIC PACKAGE OR'ACT1L

STBR:

MAINLINE:

EOE

RSR

319, 4

113 SOLPQT
LPB+4, CLINCT
840, CURPAT
814 3LPOBR
sLPINTR, 38200

%, aﬁée%n

STBA

SRTIA M
SLPCSR
a'Tcsn

22
ST8A
JRKCSR
%7, d8USER
g? ,OETI

41

srhrus

IT
BSRPTR 82000

RINLINE
BEGIN

; TTY RECEIVER VALUES O TO 377

TTYINR: ESTB

MI

HLT

TSTB

BEQ

CMPB

BEQ

HLT

TTYIN3: INCB
TTYINY: BNE
TTYINL: MOV
TTYING: EN?
T
DRTRL: XX

dTRCSR
.4

3TROR
TTYIN2
JTRDR, DATAL
TTYINS
DATAL
TTYINZ

81,DATAL
3TACSR

;LINE PRINTER

DON CHANGE 200
:RESET FOR START OF LINE PATTERN
sLINE COUNT

;LINE FEED TO PQSITION BUFFER
: INTERRUPT VECTOR
s PROCESSOR LEVEL 4
: INTERRUPT ENABLE
NO _"T" BIT FIRST PASS

;BRANCH IF NO MONITOR
;NO LINE PRINTER WITH MONITOR

:NO CONSOLE TEST WITH MONITOR
:1S IT RKDP

:YES DON'T TEST RK DISK

;FOR USER I/0 PROGRAM
sCHECK FOR_CORE_EXPANSION
:HALT FOR BUS ERACR

:FOR USER_I/0 PROGRAM
SALLOW INTERRUPTS

;WRIT HERE FOR INTERRUPTS
s INHIBIT PROCESSOR TEST

:STRTUS CF SELECTYED DEVICES
:AN RTI FCR NON EXISTANT I.0

:IS DONE SET

:FALSE RETURN FROM MAINLINE
:TEST DATA FOR LEADER
:IF_LEADER GO _BACK

sNOT LERDER TEST FOR DATA

:DRTA_COMPARISCN ERROR
: INCREMENT DRTA

BRSE DRTQ
:STRRT R
ETURN 0 HRINLINE

;EXPECTED DRTA

; TTY TRANSMITTER PRINT VALUES 0 T0 377




FOe2

JMRIN, MACYLL 2717320  14-SEP-76&  10:S4 PRGE 18
OoekBF .PLL

S21 0015”6 105777 176462 TYQUTR: TSTB  QTTCSR rssr FOR DONE
3R A,
3 BRERE 1BE388 ooonio s pata2 £ 0L gt INTER
925 O0O0lEle 016777 00000M 176446 TYOUT!: MOV DATAZ, ATTDBR ourpuv ro oevxce
ggg 001620 000002 RTI RETURN TO MAINLINE
I'4
928 001622 000000 DATA2: XX s TRANSMITTED DARTA
ggg :HSR SECTION VALUES 0 TO 377 ,
931 001624 105777 176440 MSRINR: TSTB  JHRCSR ;15 DONE SET
932 001630 100401 BM] L +4
333 001632 104000 _ HLT -FALSE RETURN FROM MAINLINE
934 (001634 106777 176432 TSTB  JHRDBR :TEST DATA FOR LEADER
93¢ 001640 001413 BEQ HSRINZ :1F LERDER GO BACK
936 00lEM2 127767 176424 000026 CMPB  QHRCBR,DATA3 :NOT LEADER TEST FOR DATA
937 001650 00140l BEQ .4
938 001652 104000 HLT :DATA COMPARISON ERRCR
939 (001654 105267 000016 INCB  [ATA3 : INCREMENT DATA
943 001660 001003 BNE HSRIN2
§4]1 00!1662 012767 000001 000006 HSRINL: MOV 81, DATA3 :BASE DATA
942 00167G 00S27? 176374 HSRIN2: INC SHRCSR :START READER
ggg 001674 000002 RTI sRETURY TO MAINLINE
3:2 001676 000000 DATA3: XX :EXPECTED DATA
347 +HS PUNCH SECTION, VALUES Q TO 377
Q48 ENQBLE RERDER on rxx COUNT OF PUNCH ONLY (14 TIMES)
94§ 001700 02767 000000 000084 HPOUT: MOV ATAY s INITAL DATA
g0 00!706 016777 000060 176362 HPOUTL: MOV onfnq SHPDER :OUTPUT TO DEVICE
951 001714 000002 RTI *RETURN TO MAINLINE
952 00!716 105777 176352 HPOUTR: TSTB  aHPCSR :TEST FOR DONE
953 001722 100401 BMI .44 BRANCH IF FLAG FOUND
954 0C1724 104000 MLT :FALSE INTERRUPT RETURN
955 001726 046777 000044 176334 BIC DELAY SHRCSR :CLERR MSR INTERRUP1 ENABLE
95 001734 00S267 000034 INC INTCNE :COUNT INTERRUPTS
957 (001740 026727 000030 CO0O!IM CMP INTCNT, 814 :SAVE TO TURN READER ON?
9S8 00i746 001005 BNE HPOUTE :NO-NEED MORE TIME
959 001750 005067 000020 CLR INTCNT :YES RESET COUNTER
980 001754 0S6777 000016 176306 BIS DELAY, JH]CSR SSET Rsnosn xnr ENRBLE
9] GG01762 105267 000004 HPOUT2: INCB  DATAM : INCREMENT
962 001766 001744 8EQ HPOUT :AT UPPER anxr START CVER
gga 001770 000746 BR HPOUTI sFINISH REST OF DATA
985 001772 0000CO DATA4: XX
9eg 00i774 0000GO INTCNT: O
ggg 001776 (000000 DELAY: O sEQUAL 100 IF HSR RUNNING
969 . TEST OF LINE CLOCK, INTERRUPT FOR 55 SECONDS THEN STALL FOR 5 SECONDS.
970 002000 005037 002116 (kI  CLR asTIME CLERR LINE CLOCK TIMER
971 002004 0S2777 000i100 176266 BIS #100, aLKCSR
972 002012 052737 000100 177776 BIS 100, 38STATLS
973 002020 000002 Lk2:  RTI sRETURN TO MAINLINE
974 (002022 105777 17e252 Lk3:  TSTB  &LKCSR : TEST FOR DONE
975 (002026 100401 BM] e
976 002030 104000 HLT :FALSE INTERRUPT




GO2

JMRIN. MACYLL 271732) IM-SEP-75 10:54 PRGE 19
DIQKBF . P11
g:' ooeoag 042?7? oggegg 176240 Ly a§c 200 aLKcsn \ INTERUPTS ENTER HERE
& .
&3 PBSRuR 8835 BBEMS ooeute LR 141 S— i QN ABCERERiE ERTER
980 002052 103368 BHIS  LK2 aanncn IF TIME Lscs THAN S5 SECONDS
381 002054 QY2777 000100 176216 BIC 100, JLKCSR
982 002062 042737 000100 177776 BIC 100, JuSTATUS s LOWER PRIORITY
983 002070 022737 007020 002116 CMP oaaob ,O8TIME :ONE MINUTE UP
984 002076 001740 BEQ s YES-RESET TIMER
985 002100 105777 17617Y 1578 achsn :NO-SKIP ON FLAG TILL IT IS.
986 002104 100375 BPL
98" 002106 042777 000200 176184 BIC caoo JLKCSR :CLEARS THE FLAG
988 002114 2J00751 B8R LKY :FOUND FLAG GO INCREMENT COUNTER
ggg 002116 000000 TIME: O
991 :LINE PRINTER SHOULD RAISE PROCESSOR PRIORITY TO LEVEL OF LINE PRINTER
932 : INTERRUPT VECTOR IS 200
gga 002160 { PBO=LPE+4
935 [Q02i20 016767 000I42 000136 LPI: MOV SOLPAT, CURPAT :START OF LINE TO CURRENT
996 002126 016777 000132 17BI50 LP2: MOV CURPAT, LPDBR :CURRENT PATTERN TO LINE PRINTER
997 002134 105777 176142 TSTB  JLPCSR’
938 00Z14G 100405 BMI LPB
993 Q002142 000002 RTI :RETURN TO MAIN LINE
1900 02144 i0S?77 176132 LPINTR: TSTB  QLPCSR : TEST FOR FLAG
1391 002150 100401 BM] 44
1002 002152 104000 hLT :FALSE RETURN rqon nnxn LINE
1003 002154 026727 000110 0OOL17? LPe:  CMP CLINCT, #79. :TEST FOR END O
1004 :CHANGE THIS anUE Foh 132 COLUMN PRINTER
1005 002162 O0CI41S BEQ LPY :GO GENERATE CR/LF
1006 002164 005267 000100 INC CLINCT : INCREMENT L INE Posxrzon COUNT
1007 002170 026re? 000070 000137 CMP CURPAT, 8137 :TEST FOR MAXIMUM PATTERN
.008 002176 001403 BEQ LP3 :YES - GO TO LP3 AND RESET
1009 002200 005267 000060 INC CURPAT :NO - INCREMENT TO NEXT PATTERN
1010 002204 000750 BR LP2 :G0 SEND IT TO LINE PRINTER '
1011 002206 Ol2767 000ON0 000050 LP3: MOV 40, CURPAT 'RESET PATTERN AND SEND TO PRINTER
1012 002214 000744 BR Lp2’ :SENT TO LINE PRINTER
1013 002216 00SO6? QOJO4E LP4: (LR CLINCT 'RESET LINE COUNT
1014 002222 012777 000012 176054 MOV 12, JLPDBR :LINE FEED
1015 002230 105777 176046 1518 aLPtsn
1016 002234 100375 BPL
1017 002236 026727 000024 000137 CMP SOLFQT 8137 :START OF LINE PATTERN
1018 002244 001403 BEQ LPS
1019 002246 005267 000014 INC SOLPQT : INCREMENT START OF LINE
1020 002252 000722 BR {P]
1021 002254 012767 00OCH0 000”4 LPS: MOV uqo SOLPAT RESET START OF LINE
1022 002262 006716 BR LP1 PRINT
1023 002264 000000 CURPAT: 0 cunnenr CHARACTER BEING PRINTED
1024 002266 000000 SOLPAT: 0 :START OF LINE CHARACTFH
%852 002270 000000 CLINCT: O :POSITION OF LINE
1027 RK11 DISK TEST INTERRUPT LEVEL 5, 2000 WORD TRANSFERS
1028 002272 0O0S077  176C40 RKSTART: CLR JRKORE «INITIALIZE DISK - DAR-DAE
1029 002276 O0!6777 000360 176038 PRKl: MOV LLIMIT, 3RKBAR CORE BRSE
1030 002304 012777 176000 176026 MOV #RKWORDCT, JRKWC 'LENGTH OF TRANSFER
1031 002312 113777 0C2364 17802 MOVB  @sRKFUNCTION, 3RKCSR :WRITE OR WRITE CHECK 1O DISK
1032 002320 000002 RTI ‘RETURN TO MAINLINE CODE




.MRIN,

1033

MRZYLl 271732)
DZaxkBF.P11

002354

002366
Q02374
002400
03e40e
002410

002416
002424
002425
002434
002436
902440
002442
002450
002452
002456

002460
002466
002474
002502
002510
00eS1e

002eeH

932777
003002

0%t

032777

000743
J000C0

112777
105777
100375
016777
012777

14-SEP-76 10:54 PAGE 20

HO2

100200 176014 IRK:  BIT #100200, JRKCSR
BGT .+b
HbT
. B RKSTART
000037 17577 BIT %37, JRKDAE
BNE RK ! «NO
000031 175760 CMPB 831, JRKDAH
BNE RK1
002364 SWAB  RKFUNCTION
BR RKSTART
RKFUNCTION: 0
-RP1] DISK SERVICE ROUTINE
000001 176032 RPSTART:MOVB  #l,aRPCSR
176026 ggla anﬁcsn
000254 176014 RPl: MOV LLIMIT, JRPBAR
176000 176004 MOV sRPUORDCT, IRPWC
000432 178002 E$¥B JsRPFUNCTEON, JRPCSR
100200 175772 IRP:  BIT £100200, 3RPCSR
BGT .+b
HLT
BR RPSTART
00C312 175740 CMPE  #312, JRPCA
BNE RP]
000422 SWAB  @RPFUNCTION
BR RPSTART
-RC11 DISK SERVICE ROUTINE
000040 175634 KCSTART: MOV 840, aRCDAR
00C170 175632 RC2: MOV LLIMIT, 3RCBAR
176040 175622 MOV $RCWORDC T, JRCUC
002550 175620 ggye J8RCFUNCTION, IRCCSR
175612 100200 IRC:  BIT JRCCSR, #100200
BGT .+b
COHLT
B8R RCSTART
175570 INC 3RCDAR
002000 175562 CMP 82000, JRCDAR
i 8NE RC2
002550 SWAB  #RCFUNCTION
8R RCSTART
RCFUNCTION: 0
‘RF11 DISK
175542 AFSTART: INCB  IRFCSRH
000040 175524 ADD 40, JRFDAR
000072 175522 RFl: MOV LLIMIT, JRFCAR
176040 178512 MOV sRFWORDCT , JRFWC
002660 175510 %w IRRFFUNCTEON, JRFCSR
175502 100200 IRF:  BIT JRFCSR, #100200
BGT .+b
HLT
BR RFSTART
000040 175456 ADD %40, JRFDAR

; INTERRUPT VECTOR POINTS HERE
;RK-11 ERROR FLAG UP OR READY NCT UP
;DISK AT UPPER LIMiT?

i NO
s CHANGE COMMAND
:RESTART NEW TRANSFER OF DISK

; DISK COMMAND
; INITIALIZE DISK - DAR-CAE

:INITIAL CORE ADORESS
;LENGTH OF TRANSFER
;WRITE OR WRITE CHECK TO DISK
;RETURN TO MARINLINE CODE
; INTERRUPT VECTOR PGINTS HERE '

sRP11 READY NOT UP OR ERROR
:ﬁYLINDER NO. 312, 624 FOR RPO3

;NC
; CHANGE CCMMRND
;RESTART NEW TRANSFER OF DISK

s INITIALIZE DISK - DAR-DRE

* CORE_BASE

:LENGTH OF TRANSFER

'WRITE OR WRITE CHECK TC DISK
'RETURN TQ MAINLINE CODE

: INTERRUPT VECTOR POINTS HERE

;RCL1 RERDY NOT UP OR ERROR IS UP

; TO_INCRERSE XFER RATE
;EISK AT UPPER LIMIT, 4000=2, 6000=3, 10003=4

INO
! CHANGE COMMAND

:RESTART NEW TRANSFER OF DISK
:DISK COMMAND

s INITIALIZE DISK - DAR-DAE
: INCRERSE DUTY CYCLE

: CORE_BASE

!LENGTH OF TRANSFER

'WRITE OR WRITE CHECK TO DISK

;RETURN TO MAINLINE CODE
; INTERRUPT VECTOR POINTS HERE

;RF11 RERDY NOT UP OR ERROR UP
; INCRERSE DUTY CYCLE
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MRCY1L 271732)
DZQkBF.P1!

002632

D0266Y
002666
002670
00267¢c

002674
002782
082706
002710
002714
002716

002772

002774
003002
00300¢e

003010

003036
00304M
003046

122777
001351
02 ] 72?
101748
000337
00735
000000
004416

000004
000014

000C00
001101
000000
000000

012777
00S?7?7
100403
105277
000002
012777
Q42777
016767
105277
000002
032777
003001
104000
027767
002764
001401
104000

012777
105277
000002

032777
003001
104000
027767
0g1414
005267
027767
001401
104000

102

14-SEP-76 10:S4 FAGE 2l

000003 175446
175442 174000

002660

002674
1754€6

175456
002746
104300
177726
175426

100200

175412

0032:0
17536+

100200

175350

177634
175334

175504

175462
175440
177732

175416

177704

175404

175354

177636

177626

ggge ag.aRFone arsx AT UPPER LIMIT? 7=2, 17=4, 37=8
&
SESS ggionn,s17wooo ns FAR ON DISK RS WE CAN GO
SWAB  @8RFFUNCTION cnnncs COMMAND
BR RFSTART *RESTART NEW TRANSFER OF DISK
arruncrron 0 :DISK COMMAND
LLIMIT: BEGIN :FIRST CORE ADDRESS OF TRANSFER
DT11 DEZ TAPE
ko-q READ DATA
WD=14 WRITE DATA
RB=2
BR=2 :READ BLOCK
F= : FORWARD
1E=500 : INTERRUPT ENRBLE AND UNIT - UNIT sl
00= :D0 = THE FUNCTION
R=4000 : REVERSE
TCFIRST: 0 :FIRST BLOCK TO BE SERARCHED FOR
TCLAST: 577. :LAST BLOCK TO BE ssnncuso FOR
TCBLk: 0 : CURRENT BLOCK FOUFD
TCEXPE: O s THE BLOCK THAT IS EXPECTED
GO TO FORWARD END ZONE
PENDZ: MOV $FENDZ,3TCIV  ;END 20NE VECTOR SETUP
15T arcsr :TEST FOR END ZONE
BMI FEND1 AT END ZONE?
INCB  aTCCM :SET DO - NO DELAY
RTI :NO - WRIT SOME MORE
FENDl: MOV $TCF1,ATCIV :YES - NEW VECTOR

BIC 2104000,3TCCM  ISEARCH BLOCK FOWARD
MOV TCFIRST.TCEXPE :COUNT WHEN THIS BLGCK IS FOUND
TCF1A: INCB  QTCCM :SET DO

RTI :RETURN ON NEXT BLOCK
TCF1: g%; liEUEUO,aTCCH :ANY ERROR ON RERD?
LT ) ; TC ERROR SET - FORWARD REARD BLOCK
CMP JTCOT, TCEXPE : 1S THIS OUR BLOCK FOR SYNC
BLT ICF1A NO READ SOME MCRE BLCCKS
BEQ TCF2 ; YES
HLT :ME PASSED THE BLOCK
TCF2: MOV $TCF3,aTCIV ; VECTOR FOR SEQUENTIAL RERDS
INCB JTCCM :SET 00
RTI :RETURN AND TEST SEQENTIAL BLOCKS
:FIND SEQUENTIAL BLOCK AT FOWARD DIRECTION
tera: géT 0100200 dTCCM  ; TEST ERROR AND READY
HLY ; FALSE INTERRUPT ON TC-11
cHP JTCDT, TCLAST tHAVE WE TESTED ALL BLOCKS
BEGQ RENDZ :YES DRIVE UNIT IN END Z0NE TO START OVER
INC TCEXPE :NO-INCREMENT EXPECTED COUNT
ggg BI&DT,TCEXPE : IS CURRENT BLOCK CORRECT

HLT . ;FAILED IN FOWARD READ TO FIND NEXT BLOCK




Jae

MRIN. MRCYLl 271732) I4-SEP-7& 10:S4 PRGE 22
DIQkBF.P11

1145 003050 000427 BR TCWBK :THIS ROUTINE WRITES A BLOCK
ii:§ 0030S2 105277 175314 TCFY: é??ﬁ JTCCH ,SET DO
é 883828 888985 XFENDZ: BR FENDZ ; INDIRECT LINK
7 0 18777 0O 175316 égggg TQ;EVTO Rgzggge EN? ¥8NE ND ZONE VECTOR SETUP
303895 81 767 19?895 17?%*4 ] MSV TCLﬂg;:¥CEXPE EEET UP EOR REVERSE SEARCH
003076 00S??7 175272 15T JTCST ; IN END _ZONE
003102 100403 BMI RENDI ;YES - START TO TURN UNIT AROUND
Q03104 105277 175262 INCB JTCCH ;SET DO
003110 200002 RTI :NO_- WAIT TILL WE ARE
003112 012777 004503 175252 REND1: MOV #R+1E+RB+DO, ATCCA FUNCTION = READ BLOCK, REVERSE AND GO
003120 012777 003210 175260 MOV $TCR1,aTClIV sSET UP NEW INTERRUPT VECTOR

003126 000002 RTI
;WRITE FORWARD ALL BLOCKS EXCEPT O

003130 012777 003162 175250 TCWBK: MOV sTCWBL,QTCIV ; INTERRUPT VECTOR FOR WRITE
003136 012777 177400 175236 Mov $-400, 9TCUC ; ONE BLOCK

003144 012777 Q03416 175232 MOV TCWBUF,aTCBA  ;THE WRITE BUFFER ADDRESS
003152 112777 000S1S 175212 Move $IE+WD+00,aTCCM ;WRITE THE BLOCK

003166 0000C2 RTI ;RETURN WHEN BLOCK IS WRITTEN
003162 005777 175204 TCWBL: TST JTCCH ; ANY ERRORS

933166 1000C) BPL .4

00317C 104000 HLT

0317e 0127 003010 175206 MOV $TCF3,aTCIV ; SEARCH BLOCK VECTOR

003200 112777 000S02 175164 MovB #IE+RB, TCCM ;READ BLOCK

003206 000721 BR TCFY ;FIND THE NEXT BLOCK

003210 032777 100200 175154 TCR1:  BIT IiEOEUO.GTCCM ; TEST FOR ERROR AND RERDY

SNNNNNNNOCOCO oo oo oo iU
mo—c.nm:imm.l:wruo- OO~ L0000 \:guu: &mﬂm-‘: o

e e Pt P s st Bt Pt ot $e0 et Pt Bt Pt Pt Pt Bt Pt Pt Pt Pt Pt Pt Pt Pt Pt et Pt Pt P P @ Pt Pt Pt Pt Port Pt Pt i Pt P8 Pt Prd Pt
HHHP‘HHHHHHHHHHHHHHH’-‘"WH’—’—HHHW’-HHHHHHHH"H'—’—CD—-.-‘

003216 003001 8GT
003220 104000 HLT ;DECTAPE ERROR ON RERD BLOCK REVERSE
003222 027767 175150 177442 cMP JTCDT, TCEXPE ;IS _IT QUR _FIRST BLOCK
8 003230 001406 BEG TCR2 ;YES - GO _TEST THE REST
79 003232 002002 8GE TCRIA ;NO - HAVE WE PASSED THE BLOCK
80 003234 104300 HLT ;WE PASS QUR BLOCK
gl 003236 000711 . 8R RENDZ ;G0_TO END ZONE AND TRY AGRIN
82 003240 105277 175126 TCR1A: INCB JTCCM ;SET DO '
83 003244 000002 RTI ;s WE_FOUND OUR FIRST BLOCK
84 003246 012777 003282 175132 TCR2: MOV $TCR3,aTCIV ; SET UP INTERRUPT TO TEST ALL BLOCKS
85 003254 105277 175112 INCB aTCCH ; SET DO
gg 003260 (000002 RTI ;WAIT FOR NEXT BLOCK TO INTERRUPT
88 :FIND SEQUENTIAL BLOCK IN REVERSE DIRECTION
89 003262 032777 100200 175102 *YCR3: ~ BIT #100200,adTCCM  ; TEST FOR READ AND ERROR
9C 003270 003C0! BGT .44
91 003272 104000 HLT ; ERROR RERDING SEQUENTIAL BLCCK IN REVERSE
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003274
003302
003304
003310
003216
003320
003322
003324
003330

003332
003340

003406
003414

903416
003416

003416
003420

003422
003424

003426
003430

003432
003434

003436
003440

003442
003444

003446
003450

003452
003454

026777
00166

00536

027767
001431
104000
000403
105277
0000C2

312777
012777

112777
000743

000001

000001
177777
00co02
000002
127776
000003
000003
177775
000004
000004
177774
00000S
000005
177773
000006
000006
177772
000007
000007
177771
000010
0C0C10
177770

14-SEP-75 10:54 PRGE &3

K02

DID WE DO _ALL THE BLOCKS

:YES - GO YO END ZONE TO RESTART
;NO - DECREMENT BLOCK NUMBER

+ TEST SEQUENTRIL BLOCK IN REVERSt

; JTEST SEQUENTIAL READ BLOCK IN REVERSE FRILED
: THIS ROUTINE READ A BLOCK

:SET DO
tLETS TRY A NEW BLOCK

;SET UP INTERRUPT VECTOR

:READ ONE BLOCK

:WHERE_BUFFER 1S

tREAD THE BLOCK

: CHECK DATA BUFFER

tEXIT - RETURN WHEN BLOCK IS READ
:AND ERRORS

; DECTAPE ERROR

iNEW VECTOR FOR BLOCK SEARCH
tREAD BLOCK FUNCTION

sRETURN TO BLOCK SEARCH

;DECTAPE RERD/WRITE BUFFER

; DECTAPE RERD/WRITE BUFFER
; DECTAPE RERD/WRITE BUFFER
; DECTAPE READ/WRITE BUFFER
:DECTRPE RERD/WRITE BUFFER
;DECTAPE REARD/WRITE BUFFER
+DECTAPE READ/WRITE BUFFER

:DECTAPE READ-WRITE BUFFER

177384 175074 CMP TCFIRST,aTCDTY

BEQ szwoz
177362 __ DEC TCEXPE
175062 1773%4 CHP ATCOT, TCEXPE

BEQ .44

HLT

B8R TCRBK
175042 TCRY: xgga aTCCM

nsno REVERSE ALL BLOCK EXCEPT BLOCK 1101

003370 i7s046 YCRBK: MOV 8TCRBI, ATCIV
177400 175034 MOV £-400, JTCUC
003416 175030 MOV $TCRBUF , 3TCBA
000505 175010 MOVB  #IE+RD+D0,3TCCM
175046 g§§ %7,7C1
174778 TCRBL: TST arccn

oy
003262 175000 MOV $TCR3,ATCIV
000502 174756 MOVB sIE+Ré ATCCM

BR TCRY

*ana WRITE BUFFER LOOK THE SAME FORWARD OR REVERSE
TCRBUF : Nel

.REPT 100

N

-N

N=N+1

.ENDR

N

-N

N=N+1

N

-N

N=N+]

N

-N

N=N+]

N

-N

N=N+]

N

-N

N=N+]

N

-N

N=N+]

N

-N

N=N+1

N

-N

; DECTAPE READ/WRITE BUFFER
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1248
1249
1250
1281
1252
1253
1254

MRCYLL 27(?32)
DIGkBF.PLL

003456
003460

003462
003464

003466
003470

003472
003474

003476
003500

003502
003504

003506
003510

003s12
0J3s14

003516
003520

003522
003524

003526
003530

003532
003534

003536
003540

003542
003544

003546
003550

003582
003554

003556
003580

003562
003564

00356

Q00011
000011
177767
0oggle
000012
177766
0C0013
00C013
177765
000014
000014
177764

177754
00002S
000025
177753
000026
000026
177752
000027
0000e?
1772751
000030
000030
177750
000031
000031
177747
000032
000032
177746
000033
C00033

14-SEF-76  10:54 PRGE 24

Nz=N+]

LO2

:DECTAPE READ/WRITE BUFFER
; DECTRPE RERD/WRITE BUFFER
s DECTAPE READ/WRITE BUFFER
;DECTAPE READ/WRITE BUFFER
;DECTAPE READ/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
; DECTRPE RERD/WRITE BUFFER
:DECTAPE READ/WRITE BUFFER
; DECTAPE REARD/WRITE BUFFER
:DECTAPE RERD/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
; DECTRPE READ/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
; DECTRPE RERD/WRITE BJUFFER
; DECTAPE RERD/WRITE BUFFER
; DECTRPE RERD/WRITE BUFFER
; DECTAPE RERD/WRITE BUFFER

;DECTAPE RERAD/WRITE BUFFER
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003570

003572
003574

003576
003600

003602
003604

003696
003610

003612
003614

003616
003620

003622
003624

003626
003830

003632
003634

003636
003e40

003642
003644

003646
003650

003652
003654

003656
003660

003662
003664

003666
003670

003672
003674

003676
003780

177745
000034
00003+
177794
000035
000035
177743
000036
000036
177742
000037
200037
177741
000040
000040
177740
000041
000041
177737
000042
000Qu4e
177736
000043
00C043
177735
000044
00004
177734
000045
00004S
177733
000046
000046
177732
000047
000047
177731
000050
000050
177730
000051
000051
177727
0000S2
0000se
177726
000053
000053
177725
000054
0000SH
177724
0000SS
0000SS
177723
0000Se

I4-SEP-76 10:S4 PAGE 25

MO2

:DECTAPE READ/WRITE BUFFER
;:OECTAPE RERD/WRITE BUFFER
+CECTAPE READ/WRITE BUFFER
:DECTAPE RERD/WRITE BUFFER
; DECTAPE - RERD/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
:DECTAPE READ/WRITE BUFFER
;:DECTAPE READ/WRITE BUFFER
; OECTAPE READ/WRITE BUFFER
:DECTAPE RERD/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
:OECTAPE RERD/WRITE BUFFER
;DECTAPE READ/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
:DECTARPE RERD/WRITE BUFFER
:DECTAPE RERC/WRITE BUFFER

:DECTRPE RERD/WRITE BUFFER




.MRIN.

MRCY11

DCGKBF.PI1L

1360
1361
1362

003702
003704

003706
003710

003712
003714

00371€
003720

003722
a03724

cQ3726
003720

003732
003734

003736
003740

003742
003744

003746
003750

003752
003754

003756
003780

003762
003764

003766
00377,

003772
003774

003776
004000

004002
004004

004006
004010

004012
004014

27(732)

000056
177722
0000S?
000057

40008

000077
177701
000100
000100
177700

14-SEP-76 10:54 PAGE 26

NO2

; DECTAPE RERD/WRITE BUFFER
; DECTAPE RERD/WRITE BUFFER
; DECTAPE. RERD/WRITE BUFFER
;DECTRPE READ/WRITE BUFFER
; DECTAPE RERD/WRITE BUFFER
: DECTRPE REARD/WRITE BUFFER
; DECTAPE REARD/WRITE BUFFER
:DECTAPE READ/WRITE BUFFER
;DECTAPE READ/WRITE BUFFER
; DECTAPE RERD/WRITE BUFFER
; DECTAPE RERD/WRITE BUFFER
; OECTRPE RERD/WRITE BUFFER
;DECTAPE READ/WRITE BUFFER
;DECTAPE READ/WRITE BUFFER
; DECTRPE READ/WRITE BUFFER
;DECTRPE RERD/WRITE BUFFER
:DECTRPE READ/WRITE BUFFER
; DECTAPE READ/WRITE BUFFER

; DECTRPE RERD/WRITE BUFFER




JRIN. HﬂCYIl T
<OKBF.P1l

1418
1417

1418
141§
1420

900101

1423 Q04016
' 004020
gJ+022
004024

004026
SO403C

004032
34334

004036
004048

0C4QY2
304044

004046
034050

004052
004CSH

QC40Se
004060

004Ce2
1<8. 004064

004066
00+C70

GQ4072
GO4C74

004076
004100

004i0e
004104

004106
004110

004112
004114

004116

14-SEP-T6  10:54 PRGE 27

N=N+]
.REPT
N=N-]
-N

N
.ENOR
Nah-{
-N

N
N=N-]

120

BO3

TAPE READ/WRITE BUFFER

TAPE READ/MRITE BUFFER
TAPE READ/WRITE BUFFER
TAPE PERD/WRITE BUFFER
TAPE READ/MRITE BUFFER
TAPE READ/WRITE BUFFER
TAPE READ/MRITE BUFFER
TAPE READ/MRITE BUFFER

TAPE RERD/WRITE BUFFER

> TRPE RERD/WRITE BUFFER

TAPE RERD/WRITE BUFFER
TAPE RERD/WRITE BUFFER
TRPE RERC/WRITE BUFFER
TRPE RERD/WRITE BUFFER
TRPE READ-WRITE BUFFER
TRPE RERD-WRITE BUFFER

TRPE RERD-WRITE BUFFER
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1472
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1433
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1436
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caKBF Pl

ao4120

004122
OC4lav

CQules
004130

004132
04134

Q04138
Q04143

008142
004144

004146
A04;50

004152
004154

JA41S6
004160

004162
COs164

004166
Oo4170

004172
004174

004176
Q04220
00420¢
004204
004206
004210

Q04212
004214

004216
004220

004222
00424

004226
0C4e20

,._
|
|
'
|
i
]

17774}
000037
000036
177742
000036
C0C03s

14-SEP-TE

10:84 PRGE 28

CO3

THPE REQD/WRITE BUFFER

TAPE READ/WRITE BUFFEF

TAPE READ/WRITE BUFFER

TAPE READ/WRITE BUFFER

TRPE RERD/WRITE BUFFER

TAPE RERD/WRITE BUFFER

TRPE RERD 'WRITE BUFFER

TAPE RERD/WRITE BUFFER

TRPE RERD/WRITE BUFFER

TAPE RERD/WRITE BUFFER

TAPE RERD/WRITE BUFFER

TAPE RERD-WRITE BUFFER

TRPE RERD/WRITE BUFFER

TAPE RERD-WRITE BUFFER

TAPE READ/WRITE BUFFER

TRPE RERD/WRITE BUFFER

TRPE REARD/WRITE BLFFER

TRPE RERD WRITE BLFFER

TRPE RERD-WRITE BUFFER




MRIN,

1528
1529
1830

5
123

1534
1535
1836
153:

1538

MRCYLL 2T73»

OCQKS8F.Pl1

004232
Q0423

M

004242
OQ4aM

J0424E
004280

004252
004254

Co4256
004260

004282
004264

004266
004270

QQu272
204274

0042T
004300

004302
004304
0G4306
004310
Q04312
004314

004316
004320

004322
004324

004326
004330

004332
004334

004336
004340

004342
00<4344

177743

000016
000015
177763
000015
000014
177764
00001%
009013
177765
£00013

I4-SEP-78  10:54 PRGE 29

-N
N
N=N-]
-N
N
N=N-]
-N
N
Nz=N=-}
N
N=N-1
N
N=N-1
=N
N
N=h-]
-N
N
N=! 'l
-N
N
N=N-1
N
N=N-]
-N
N
=N-1
N
N=N-1
-N
N
N=N-1l
N
N=N-1
-N
N
N=N-1
-N
N
N=N-!
N
N=N-]
-N
N
Nz=N-|
=N
N
N=N-1
-N
N

DO3

:DEC
:DEC
;OEC
; OEC
:0EC
:OEC
; DEC
:CEC
; OEC

:0EC

TRPE R[ERD/WRITE BUFFER

TAPE READ/WRITE BUFFER

TAPE REARD/WRITE BUFFER

TAPE READ/WRITE BUFFER

TAPE RERD/WRITE BUFFER

TAPE RERD/WRITE BUFFER

TAPE READ/WRITE BUFFER

TAPE RERD/WRITE BUFFER

TAPE READ/WRITE BUFFER

TARPE RERD/WRITE BUFFER

TRPE RERD/WRITE BUFFER

TRPE BI-7 "URITE BUFFER

TRPE RERD/WRITE BUFFER

TRPE RERD/UWRITE BUFFER

TRPE RERD/WRITE BUFFER

TAPE RERD/WRITE BUFFER

TAPE RERD. WRITE BUFFER

TRPE RERD/WRITE BUFFER

TRPE RERD ‘WRITE BUFFER
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DJa\BF.Pl!

Q04346
004350

o092
004354

004356
004380

Co436e
004354

004366
004370

04372
043N

004378
004400

004402
04404

04408
CO4410

204812
DO4414

004416
DCx4eH
054428

DO44 34
gC4440
DO4446
004450
004482

OQ4MSH
004462
004464
004466

004470
004472
OO447E
BO4502
004506
004512
004516
004E22
004526
00432

e

300012
177786
000012
on
000011

012767
104430
012737

612700
026327

EOQ3

14-SEP-76 10:54 PRGE 30

004418
004803

177770
Olbbts

12525¢

007777
002022
0C0i00
007777
002610
000204
8a7777
OCztie
000213

0120eC BEGIN:

016443

128e5%¢

016586

N=N-]

-N

N :DES
N=N-]

N :DEC
N=N-]

-N

N 1 CEC
N=N-1]

-N

N :OEC
N=N-1

-N

N :DEC
N=N-1{

-N

N +DEC
NaN-|

-N

N :OEC
N=N-|

-N

N :DEC
N=N-1]

-N

N :DEC
N=N-1

-N

N :DEC
MCV 8BEGIN,RETURN

COPE
MOV 84000, a8 ICOUNT

:TEST COMPARE INSTRUCYION INDEXED
MOV $-10,%0__
NP A(0) . 81252352
BEQ .44
HLT
SCOPE

cMP 8128252,R(D)
BEQ .4
HLT

TAPE READ/WRITE BUFFER
TAPE READ/WRITE BUFFER
TRPE RERD/WRITE BUFFER
TAPE READ/WRITE BUFFER
TAPE PEAD/WRITE BUFFER
TRPE RERD/WRITE BUFFER
TAPE REAC/WRITE BUFFER
TAPE RERD/WRITE BUFFER
TRAPE RERD-/WRITE BUFFER

TAPE READ/WRITE BUFFER
;FOR SCOPING
: ITERATION COUNT

;MINUS 10 TO RE3 O
(A INDEX BY MINUS 10) T 8125252

;COMPARE WITH INDEX FAILED

;R INDEXED
; COMPRARE FRILED CESTINRTIJN INDEX

COPE
;SET “ISEBVFOR O};Kg AND KWlIL TO CURRENT BANK

%7 %0

BIC 8007727, 0
AOD sLK3, %0
MOV 40, 98100
BIC 2007777 . %0
RCD s]RF . %0
MOV %0, 28204
BIC 8007777, 70
A0 $IRC,%0
MOV %0, 3b210

: CURRENT BANK
:LEQVE ONLY BANK BITS
*AD0 IM CLOCK ENTRANCE
sLINE CLOCK, KWllL

;RFL1 ISR

+RC11, ISR




.MRIN,

1840
1641
1842
1643
1e44
1645
1686
16847
1648

MRCYLL 2773y
DIakBF.PLL

004614
004620
004626
004630
004832

004634
00464c
004644
304646

go4es0
CO4656
004660
004662

0046E4
004670
0G4676
004700
004702

004704
004710
G04716
004720
004722

004724
004732
004734
004736

004740
Q04744
004750
0047s
00476
004762

012700
026027
001401
104000
1044090

022760
0g14Cl
104000
104400

026060
001401
104000
104400

012700
026060
001401
104000
104400

012701
026061
001401
104000
104400

026160
001401
104000
104400

012700

104400

14-SEP-T8

00oro?

002322
206220
00(/4
002426
000254
Qre7?
02662
176060
0077277
016762

000010
016666

82525

Cibbeb

177770
016666

000004
0lesed

0lebbb

177774
000010
016666

352525

ClesEb

016666

016666

0legekd

016666

016666

10:54 PRGE 31

BiC
ROD
MOV
BIC
ROD
MOV
8IC
ADD

FO3

8007777, %0
$IRK, %0

%0, 34220
#7277, %0
$IRP. 70

%0, 38254
8047777, 40
asLLIMIt 0
%0, LLIMIY
2007777 .40
$BUFF, %0
%0, 4B

810, %0
A(0), »052525
.4
#052525,R(D?
Rl
A(D),A(D)
.+q

$-10,%0

A0} ALD)
.4

844 %1
Al Ac)
.+4

ACL),A(0)
.+

s$-4. %0
#+10, %1
A(0) A(1)
.4

+RK11 ISR
+RP11 ISR
s CHANGE DISK NPR BUFFER

s CHANGE STACK TO EXISTING BANK
: INDEX

:COMPRRE FARILED
;REGISTER O CONTRINS CCCOLG

; COMPARE FRILED
;REGISTER O CONTAINS 0C0J1C

; COMPARE FRILED

: COMPRRE FAILED

{REGISTER 0 CONTARINS 177770 {(-1Q)

; COMPARE FRILED

; COMPRARE FARILED

;CMP FAILED
:REGISTER 0 CONTAINS 177774 (-¥)




MRIN,

169§
1697
1638
1699
1700
iLUI

[
N
0O
£

O
O U

1~~~y

Pt Pt s frco Pt et Pt Pt o 2 P fe bt Pt Pt Pt P P
5=t b= b= bt p2 bt Poe b2 p—2 b = () ()
OOV WO

S AN N NN NN NN NI NI N

et

1751

MACYLL 27(732)
DIGKBF.PLI

004764
004772
W2
4776

00s014

005016
005022
005030
005036
003040
005042

00SCHY
0050S0
205056
0OSCe4
205066
005070

0oso7e
005076
COS104
QCsilte
0OS114
00sliis

00S120

00S144

ROSiNG
005154
005160

026160
001401

1643

116700
8827 C

1401
104000
104400

012700
016067
026727
001401
104000
104400

012700
016067
026727
00140}
104000
104400

012700
012760
023727
001401
104000
104400

012700
01276C
023727
001401
104000
104400

012767
012700
046067
026727
001401
104000
104400

012767
012700
046067
026727
C0140!

I4-SEP-76 10:54 PAGE 32

016666

011677
000035

177770
016666
011654

000010
Qlebkb
Clik2b

172720
125252
01€70C

000010
052525
016720

177777
177770
0166866
011516

177777
000010
01E666
0il4ee

01666k

011E&0
125252

011632
0S2szs

)\

6710
125252

£16710
052525

011534

011522
052525

011500

011466
125252

CHP
BEQ

GO3

+REGISTER 1 CONTAINS 0COCI0

ALL),ACD)
.44

SCOPE
: TEST MOVE ODD BYTE TO REGISTER |
+PROBLEM 11S0237-7-MRR-72

MOvB

BEg
HLT

€+3,%40
835, %0
.+

SCOPE '
: TEST MOVE INSTRUCTION FOR INDEX

MOV
MOV

cMP
BEQ
HLT
SCOPE

; TEST BIC INSTRU
MOV
MOV

#-10,%0
A(O), TEMP
TEEP,!IESESE

#+10,%0
R{0), TEMP
TEEP.OOSESES

8-10,%0
#125252, TEMP(C)
a:s,claSasa

8+10.°0
8052525, TEMP(0)
aﬂsnmlo, 8052525

CTION FOR INDEXING

TEMP. 8125252
.44

; COMPARE FRILED

; COMPRRE FRILED

:MOV FRILED

:MOV FRILED

+MOV FRILED

;BIC FRILED




JMAIN, MACYLL 272¢732)
OZ@KBF.P11

005232
00Sa3d

104000
104400

012737

——

~3=9
U
LwWwhu

005236
00Sa44
005250
00S2Se
005264 001401
005268
00s27C

005272
005276
005304
00S31e
005320
005322
005324

005326 012767
00S334 012700
Q0S346

00S34% 001401
905350
008352

005354
005362
005366
005374
005376
0Cs400

0OsS402
005410
00SH1Y
005422
00S4a4
005426

0osH30
00S436
00S442
00S4S0
00s4S2
005454

AT L
AL AN AR AL

012700
013767
042767
026727
001401
104000
104400

ooooaooo
DO N UL

NININI NI NI I NI NI N

d

H"HHHHH.“P‘.“’—HH.‘H.—HH.“'H.—""‘HH.—H.—’—
-J\l\’-\j\]\j‘\jﬂxg-\]\i

A~y \la*a% N

—Owa~ L rye—

Pt Pt Pl Pt Pt
SNININININ
8(0(!)(0(0

nLewn

012767
012700
166067
001401
104000
104400

012737
012700
166760
001401
104000
104400

1787

O e
NNNNIN
(WilValVeloalen]
N— QWD

1793

00S456
005464
005470
005474
005s00
80SS02
00SS04

012737
012700
005060
005737
001401
184000
104400

{4-SEP-76 10:54 PAGE 33

011382

125252
177770
016666

125252
177770
0llat4

052525
000018
016666

0525285
000010
011230

177777
177770
016720
016710

016720

216710
052525

011374
011366
125252

011354
0l1342

016710
016720

011300
311266

018710
018700

016710

PE
; TEST SUBTRACT INSTRUCTION FOR INDEXING

MOV
MoV
SuB
BEQ

HLT
SCOPE
MOV
MOV

SuB
BEQ

L

SCOPE

; TEST UNARYS IND
MOV

MOV
CLR
157
BEQ
HLT
SCOPE

HO3

4L, SATENP+L0

$10 %
8125252, TEMP(0)
B:EEMF+10,052525

#-10,%0
s-1_teMP-10
8052525, TEMP-10
ngp-lo.oxasase

#125252, TEMP
2-10. %0
R(O), TEMP
+4

#125252, J4TEMP
s-10, %0

B, TEMP+10(0)
"4y

8052525, TEMP
%10,70

R(0}, TEMP
LY

#052525, JaTEMP
810,70
R+10,C(o)

.4

EXED

8-1, JsTEMP
s-10,%0
D(0)
JeTEMP

44

+81C FRILED

;BIC FRILED

:BIC FRILED

;SUB FRILED

; SUB FRILED

; SUB FRILED

:SUB FRILED

;CLR FRILED




MAIN,
DCGKBF

Pt Pt Pas Pt Pt P Pt Pt Pt P
[ealovlaoloalasleolaatoolanlos]
U et p—o P2 o s ps p—o p—o
OO0~ UN L WNYs—

MACYLL 271732}

P11

005506
00SS14
005520

00Se44

005646
00SeS4
0GS660
00S6eH4
00Se70
00se72
005674

005676
005704
005710
005714
005720
005722
005724

005726
005734
005740
005744
005750
005752
005754

005756

012737
012700
005060

5787

1401
10400C
104400

012737
012700
005160
205737
001401
104000
104400

012737

00S737
001401
104000
104400

012737
012700
00S260
005737
001401
104000
104400

012737
012700
005360
005737
001401
104000
104400

012737
012700
005360
005737
001401
104000
104400

012737

14-SEP-75

7
l
0
l

[l and © RS |

7
g
/
7

00~

?
0
b
b

OO0

177777
172770
016720
016710

1727777
000010
016700
016710

177277
177770
016720
016710

177777
000010
016700
016710

0008C!
177770
0167290
016710

000001
0000i0
016700
016710

000001

916710

016710

016710

0186710

016710

016710

016710

016710

10:S4 PAGE 34

MoV

103

#-1, JNTEMP
+10, %0

-1, JuTEMP
s-10.%0
0¢0)
JSTEMP

L]

s-1,J8TEMP
#10,%0

8-, JeTEMP
s-10,%0
D(D)

-1, JUTEMP
8+.0.%0

81, JsTEMP
$-10,40
D(0)

sTEMP
%0

81, J8TEMP

;CLR FRILED

;COM FARILED

:COM FAILED

; INC FRILED

s INC FAILED

;OEC FRILED

;0EC FRILED




-MRIN,
DZGKBF

1864
1865
1866
1867
186

186

1870
1871

Pepapapopap—tapape
ERRTRnnE

(o8]
€0
W

e s bt Dt Pt Bt B Bt Pt
WD WD WOD OO D D
B b hs pmo pma o P bre bme
OONOTNLEWR)—

MACYLL 271732)
Pl

005764
00S?70
005774
006002

6COM
6086
006010

33888

006026

912700
005460
022737
001401

10403
18455
012737

8Le5ed

022737
201401

10400
104408

012737

00604
006042

104400

018737
012700
000261
00SSER
005737
001401
104000
104400

012737
012700
000261
005660
005737
001401
104000
104400

012737
012700

005074
006102
C06106
006110
006114
006120
0d6le2
006124

0Gel126
006134
00614C
006142
006146
006152
006154
006156

006180
006166
006172
006174
006200
006204
006206
00ec10

00Se6D
00s737
001401
104000
104400

006212
006214
006220
00g2z2

012700
062700
000110
104000

00C0es!.

14-SEP-76 10:54 PAGE 35S

177770

016720
177777

000001

312908

177777

177777
1772770

016720
018710

000001
000010

016700
016710

00coL0

018710

018710

018710

016710

01€710

016710

01710

JO3

MOV ¥-10,%0
NEG D(0)

CMP 8-1,J4TEMP
BEQ 4

H%T

SCOPE

gog :1 8'75“9

+10, %

oy o

CMP $-1,38TEMP
BEQ L+

HLT

SCOPE

MOV s-1, JTEMP
MOV s-10, %0
SEC

ADC D(0)

15T J8TEMP
BEQ . +4
HLT

SCOPE
MOV 8-1,J8TEMP
MOV 8+10,70
SEC
ADC c(0)

ST JSTEMP
3€0 .+
HLY
SCOPE
MOV 81, J8TEMP
MOV s-10,%0
SEC
SBC D(0)
75T JuTEMP
BEQ .44
HLT
SCOPE
MOV $1, 8TEMP
MOV #+10,%0
SEC
SBC c(

15T INTEMP
BEQ .+4
HLT

SCOPE

. TEST JMP INDIRECT

oV %7 . %0
ADD 10,0
IMP 370
HLT

;NEG FRILED

:NEG FRILED

;RDC FAILED

;ROC FRILED

:SBC FARILED

;SBC FRILED

:JMP FRILED




MAIN,
DZaKBF.

1920
1821

MACY1l

Pll

006224
006e2d

006230
006232
006234
006236
006240
006242
06244
006246

006250
006252

006254
006262
006264
008266

006270
006276
006300
908302

206304
005312
006314
008316

006320
COe3ad

022737
001401
104000
1044C0

023737
001401
104000
104400

013700
02270G

14-SEP-7& 10:54 PAGE 36

016855

125252

016656

016E5E
125252

125252

01&856

016856

NOP
SCOPE

MOV
MOV
MOV
MoV
MOV
MOV
CMP
BEQ
HLT

SCOPE
; TEST INDIRECT ADDRESSING
s TEST COMPARE INSTRUCTION
QOB 8125252

cHP
BEQ

HLT
SCOPE
cHP
BEQ
HLT
SCOPE
CMP
BEQ

HLT
SCOPE

: TEST MOVE INSTRUCTIOHS
MCV J#8, %3

CMP

%6, %0
%0, %1
%, %2
%2, %3
%3, 74
g
7B, %

L+

KO3

$125252, 2B
.44

348,388
.44

oxaé 52,40

;MOV REGISTOR FRILED

;CMP FRILED

;CMP FARILED

+CMP FRILED




JMRIN,
DIGNBF

1953
1954
1355
1956

1357
19?8
1958

MACYIL 271732)
Pll

006330
00e332
006334

80833
008352

005354
006356

006360
006356
006374
006376
006400

006402
006406
00B412
006416
006420
00t4ec

006424
005432
006440
006446
006450
006452

0064SY
006462
006470
00e476
006500
006502

001401
104000
104400

8577

001401
104000
104400

013737
23737

012700
0437C0
020027
001401
104000
104400

012737
042737
022737
001401
104000
104400

012737
Q43737
023727
001401
104000
104400

006504
006510
00BS1M
006520
006Se2
006524

006526
006534
00eS42
00BS4Y
006546

DJecS0
006._56
CoesSe4
00eS70
008572

012700
163700
020027
001401
104000
104400

012737
166737
001401
104000
104400

012767
163767
005767
001401
104000

LO3

14-SEP-76 10:54 PAGE 37
BEQ .44
HLT
SCOPE
252¢2 . MO 2125252 J8TEMP
bliiis 8f§7f8 cM a.S,S.?enp
SEQ 44
HLT
SCOPE
016656 016700 MOV 218, 98¢
016656 016700 CMP 388, 93¢
BEQ L4
HLY
SCOPE
s TEST BIC INSTRUCTION INDIRECT
177777 MOV -1, %0
016656 BIC 3B %0
052525 CMP %0, 8052525
BEQ L+
HLT
SCOPE
177777 016719 MOV 8-1,J8TEMP
125252 016710 BIC 8195252, JRTEMP
052525 016710 CMP 8052525, I8 TEMP
BEQ .+4
HCT
SCOPE
177777 016700 MOV -1,38C
016656 016700 BIC 218 2aC
016700 052525 CMP 3%C, #52525
BEQ _+4
HLT
SCOPE
. TEST SUBTRACT INSTRUCTION
125252 MOV 125252, %0
01E£56 SUB 318, %0
000020 CMP %0, 40
BEQ .+
HLT
SCOPE
125252 016710 MOV 8125252, I8 TEMP
0i6I16 016710 SUB B, IRTEMP
BEQ S+
HLT
SCOPE
125252 010132 MOV £125252, TEMP
016656 010124 SuB 248, TEMP
010120 ST TEMP
BEQ et
HoT

:MOV FAILED

;MOV FRILED

; MOV FRILED

;:BIC FAILED

;BIC FRILED

;BIC FRILED

:SUB FAILED

;SUB FAILED

+SUB FRILED *




MRIN,

MACY!l

DZGKBF .P11

006574

006576
006604
006EL0
006614
006616
006620

006622
006630
006634
0Cbb4e
006644
006646

006650
006654
C06660
006666
006670
006672

006674
006700
006704
006712
006714
006716

006720
006726
006732
0G6740
006742
006744

006746
006754
006756
006760

006762
006770
006772
006774

006776
007004
007006
007010

007012

27.732)

104400
012737

104000
104400

012737

104400

00s03?
00s237
022737
001401
104000
104400

00s027
005377
023727
001401
104000
104400

012737
00S437
022737
001401
104000
104400

027727
001401
104000
104400

Q22777
001401
104000
104400

027777
001401
104000
104400

C17700

MO3

14-SEP-76 10:54 PAGE 38

125252
016710
052525

015710

00Ca0l
016710
177777

0077C6

125eS2

007656

007e42

016710
016710

018710

177777

016710
016710

125252

007870

007654

ScoPE
; TEST UNARYS INDIRECT
MOV

$-1 JNTEMP
CLR ARTEMP
ST JRTEMP
BEQ .4
HLT
SCOPE
MOV alasasa JSTEMP
COM JSTEMP
CMP uosasas JSTEMP
8EQ
HLT
SCOPE
CLR ISTEMP
INC WTEMP
CMP £1, IRTEMP
BEQ 44
HLT
SCOPE
CLR ATEMP

DEC JTEMP+2
CMP Q:IEMP,l-l

MOV 81, ISTEMP
NEG a:?snp

CMP 1, INTEMP
BEQ .+q

HLT

SCOPE

; TEST INDIRECT ADDRESSING WITH INDEXING
:TEST COMPARE INSTRUCTION
CHP aa+e ¥125252
BEQ .
HLT
SCOPE

CHP #125252, aB+2
BEQ .44

HLT

SCOPE

CMP aB+2,aB+2
BEQ .44

HLY

SCOPE

; TEST MOVE INSTRUCTIONS
MOV dB+2, %0

: TST FARILED

:COM FRILED

: INC FQILED

;DEC FRILED

;NEG FRILED

;CMP FRILED

;CMP FRILED

;CMP FRILED
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MRCYIL 27(732)

DZGKBF.P1l

007016
007022
007024
007026

007030
007036
607044
007046
007050

007352
007060

007072

007074
007100
Q07104
007110
007112
207114

007116
007124
007132
007140
007142
007144

007146

007174

007176
007202
007206
007212
007214
007216

007220
007226
007234
007236
007240

007242
007250
C07256
007262

822700
001401
104000
104400

012777
023737
001401
104000
104400

017777
023737
001401
104000
104400

012700
047700
020027
001401
104000
104400

012737
042777
022737

104400

012737
Q47777
026737
001401
104000
104400

012700
167700
020027
001401
104000
104400

012737
166777
001401
104000
104400

012737
167777
005737
001401

{4-SEP-76 10:54 PAGE 39

125252
2sase
16656

007602
0168586

1777277
007554
052525

177277
125252
0525e5

177777
007500
007510

125252
007452
000000

12525¢2
007424

125252
007404
018710

007622
016700

016710
007456

NO3.

CMP #125252, %0

BEQ .4

HLT MOV FRILED
SCOPE

MOV 8125252, QTEMO+2

CHP 288, I8TEMP

BEQ .44

HLT MOV FRILED
SCOPE

MOV dB+2, AC+2

CMP J#B, J4C

BEQ .44

HLT

SCOPE

: TEST BIC INSTRUCTION INDIRECT WITH INDEXING

MOV -1.%0

BIC JB+2, %0

CMP %0, #52525

BEQ e’

HLT _ :BIC FRILED
SCOPE

MOV -1, JUTEMP

BIC 126252 . JTEMP+2

CHP 52525, JRTEMP

BEQ .44

HLT :BIC FARILED
SCOPE

MOV -1, 2%C

BIC 28+2,aC+2

CHP A+10) 24C

BEQ L+

HLT :BIC FAILED
SCOPE

MOV 125252, %0

SUB a8+2, %0

CMP %0, %0

BEQ 44

HLT :SUB FAILED
SCOPE

MOV #125252, J4TEMP

SUB B, aTEMP42

BEQ .44 ,

HLT :SUB FAILED
SCOPE

MOV #125252, D4TEMP

SuB aB+2, ATEMP+2

15T QSTEMP

BZQ .44
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oVl 27732 !4-SEF-TE 10:54 PASE 4O
D0~264 104000 ML T :SUB FAILED
007366 104400 SCOPE
s TEST ADD INDIRECT WITH INDEXING

noT270 00SC0 CLR .0
Cor3re 067-CC 007382 ACC  3B+2,%0
GCrene 022700 125252 CMP  #125252,%0
007302 (0Q143! BEQ .M
007304 104000 He T :ADD FAILED
357306 10440 SCOPE .
007310 205037 016710 CLR  DsTEMP-
08r3i4 De2t77 125282 0073 RDD 8125252, JTEMP+2
Gor3e2 0zer3r 125382 G161 CMP 8185252, JsTEMP
307330 001401 , BEQ 44
007332 104020 HLY ;ADD FAILED
00733 104433 . SCCPE

733n 012737 128352 016710 MOV~ 8125252, J8TEMP
00734 067777 COrded 097340 ADD A%k, JTEMP+2
Q07352 023727 Oleri0 177777 CHP  SsTEMP,8-1
007360 00I4CL BEZ .+
00r36c 104000 HLT :ADD FAILED
007364 104400 SCOPE

L :TEST JUNARYS INDIRECT WITH INDEXING

007366 012737 177oTr 01710 MOV™  #-1,38TEMP
CO7374 005077 CO7312 CLR JTEMP+2
007400 005737 O01671C TST  SeTEMP
007404 001401 BEQ .44 A
007406 104000 HLT ;TST FAILED
007410 1044C0 SCOPE
DO7412 012737 125252 016710 MOV $125252,38TEMP
OC742C 005177 007286 coM  QTEMP+2
007424 022737 052525 (18710 (Me 8352525, J8TEMP
07432 001401 BEQ  .+d
007434 104000 HL T :COM FAILED
007436 104400 - - SCOPE
OC7440 005037 016710 CLR  Q8TEMNF
CO7444 008277 007242 INC  JTEMP+2
007450 222737 C000O0! 016710 CMP 8], an"EMP
007456 001401 8EQ .44 .
007460 104000 hLY s INC FAILED
007462 104400 SCOPE
007464 005037 016710 CLR  QsTEMP
007470 (008377 (0721 DEC  JTENP+2
po7474 023727 O1671C 177777 CHP  Q8TEMP.»-]
007502 (0014C1 BEQ .+
CI7S04 104000 HLT :0EC FRILED
007506 104400 . SCOPE
007510 012737 00000 01671C. MOV 81, IWTEMP
007516 GJS477 00717C NEG  QTEMP+2
007€22 Ce22?37 177777 01671C CHF 8-[,207EMP
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J0140!
104030
104400

737
25281
Q0s577
005737
0014C)

104000
104400

012737

012700
012701
027071
00140
104000
134400

312702
012767
047067
022767
001401
104000
104400

012700
012737
042770
ge37g7
00140}
104000
104402

14-8EF-T6  10:54 PR3E 4l

LT T LY
L |

00”140
J1&713

000001

gorLl2
018713

111/7

Cibbkb

177772
125252

177772
000002
0lbbEs

000006
17727277
O1B568
125¢ec2

1777272
172777
125252
016703

016710

0l&7.1

016666

Clbess

027000
C0e’72
0067eH

816700
016710
0Sesas

sL T
SCOPE

: TRST OFHSSMBINED INDEXING AND INCIRECT

cMP
BEQ

HLT
SCOPE
MOV

o
BEQ

MLT
SCCPE

MOV
MOV
cMP
BEQ

HLT
SCOPE

: TEST BIC INSTRU
MOV

MOV
BIC
CMP
BEQ
HLY
SCOPE

MOV
MOV
BIC
CMP
BEQ

M T
SCOPE

cO4

.4

8-1,J8TEMP

JTEMP+2
JeTEMP
.4

sl,38TEMP

JTEMP42
I8TEMP
.+

8-6,%0
3R ), w1asas2
Re

8-£. %0
8125252, 9R.0)
.44

.-6. .’10

g8+2, %1
ST
)

CTION
8+6,%0
s-1,"EMP
3a(t) TEMP
.issaéa.rznp

8-,,%0

8- .. 98C
8125252, ATEMP(C}
a:&.-osésas

+NEG FRILED

+RDC FAILED

:58C FRILED

;CMP FRILED

:CMP FAILED

+CMP FAILED

;BIC FRILED

:8IC FRILED




DO4

JMRIN, MROYLL 2T0732)  IM-SEP-TS  10:54 PARGE 42
DIINSF.PLL

2233 00°TBE Q12737 17PTRT 016703 MYV s-1,38C
2334 00°~74 012700 nerrd MOV #-6,%0
235 012090 Q12701 1°7+7e MOV #-5 "1
2336 010004 Q47071 018666 0167.3 BIC 3R JTEMPID
223 010012 022737 082525 016700 CMP 3052525, 38’
2238 010020 0O0I40L BEQ .+4
2239 010022 1C4003 HLT :8IC FAILED
£240  DicCed 104400 SCOPE
2242 010026 122727 000000 COC02L CMPB a0, 8l s 1?7 FIX
£243 010034 0C2401 BLT . +4
2244 010036 104000 HLT :CMPB FRILED
2245 010040 104400 SCOPE A
2246 - :TEST COMPRRE INSTRUCTIN INDEXED
g24¢ 010042 0J2700 1777 MOV 8-10,“0 :MINUS 10 TC REG O
248 010046 126027 0ibeeS 000252 CMPB A0}, #000252 ;1A INDEX BY MINUS 10 TO »125252
2243 0100S4 001401 BEQ R
2253 010056 104000 HLT ;COMPARE WITH INDEX FRILED
2251 DIOCE0 104400 SCOPE
2253 010062 012700 177770 ) MOV 8-10,0 :FOR_INDEX
2254 010066 122780 000252 016865 CMPB  8000252.A.0) ;R INDEXED
2255 010074 001401 BEQ . +4
2256 Q1C07 1C40CC HLT :CMP3 FAILED
gg57 013100 104400 SCOPE
£259 010102 0;2700 000010 MOV 810,40 : INDEX
2260 C10106 126027 GlBBBE 000125 ¢MPB  A(0}, 8000125
226l 010114 001401 BEQ . +4 '
2282 010116 104000 HLT ;CMPB FAILED
gged 0101 104400 SCOPE
2265 010122 012700 009910 MOV #10,%0
2266 C0IC126 122760 000125 016866 cMPe  #090125.A¢0:
2267 01013 0QI401 BEQ 44
2268 01013 10400C HLT :CMPS FAILED
£263 DI040 10400 SCOPE
2271 010142 012700 177770 MOV 8-10,%0
010146 126060 01666 016866 ¢HPB  A(D),R(D)
ee73 0l2IS4% 001401 BEQ .+4
2274 01CiS6 104000 HLT :CMPB FRILED
g27s 010160 104400 SCOPE
2277 9101ee 012700 900C10 MOV 8+10,%0
2278 010166 126060 0166EE 016666 CMPB  R(O:,A(D)
2279 010174 001401 BEQ . +4
2280 010176 104000 HLT ;CMPB FRILED
aaggé 010200 104400 SCOPE
2283 010202 012700 177770 MOV #-10,%0
2284 010206 012701 000OOH MOY $+4, %]
228 010212 1260Bl 01BEEE D1BEEE ¢oes  Aigd,AcD
2286 010220 O0CI40I BEQ .44 )
2287 010222 104000 HLT ;CMPB FRILEC
2288 010224 104400 SCOPE
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126160
Q140!

0

1040
13008
012700
012701
I
184086
104430

012700

104200
104400

012700
116067
126727
001401
104000
104400

01270C
116067
126727
0Cl140l
104900
109400

012780
112780
123727
0C1401
104900
104400

012700
112769
653? 7

1401
104000
104400

012767
312700
146067
126727
001401
104000

14-SEP-T6 10:54 PAGE 43

Olbbbdb 0lebbb

17777
000018
Olbbeb

000010
C.bbbE
00e332

177770
125252
0167020

000013
£Se25es
016720

1772777
17777C
D16E6E
CCe2e2

Q1€ 566

QlbtSE

QOe236
goo1es

006240

006226
177525

CMPB  ALD),AD)
BEQ .44
HET
SCOPE
MOV 2-4, %0
MOV s+10,%1
CMPB  A(D).A(D)
BE L +4
HL
SCOPE
MOV 8-4,%0
MOV 810, ]
o - TS O I [:))
BEQ .4
HLT
SCOPE

- TEST MOVE INSTRUCTION FOR INDEX
MOV s-10,%0
MOVE nco).rgnp
CMPB  TEMP. 8000252
BEQ .44
KLY
SCOPE
MOV #+10,%0
MOVE A0, TEMP
CMPB  TEMP, 8000125
BEQ .44
HLT
SCOPE
MOV 8-10.%0
MOVE 8125252, TEMP(D}
CMPB  3aC.s125252
BEQ L+4
HLT
SCOPE
MOV 8+10, 40
MOVE 8052525, TEMP(D)
CMPB  JsTEMP+10, 8052525
BEQ L+
HLT
SCOPE

s TEST BIC INSTRUCTION FOR INDEXING
MOV -1, TEMP
MOY s-10,%0
BICB  R(0).TEMP
CMPB  TEMP. 8177525
sgg e

EO4

;CMPB FRILED

+C° FRILED

:CMPB FAJLED

;MOVB FARILED

+MOVB FARILED

;MOvB FAILED

;MOVB FRILED

:8ICB FRILED




JIRIN. MROYLL 27732

DoakBF.P11
2348 010478 104800
2346
2347 Q010478 212767
2348 010504 012700
2349 010510 IQBQBZ
2350 Q10516 l1267¢r
2351 010524 001401
c352 010526 104000
sgga 010530 104400
2355 Q1083 012737
2356 QI0S40 212700
2357 0ICS4Y 142760
2358 (10852 123727
2359 010560 001401
2360 010562 104000
2361 010Se4 104400
23be
2363 01056 012700
234 Q010572 012767
2365 Q10600 142787
2366 010606 126727
e36” (010614 00140l
2368 0310616 104300
2369 010620 104400
2370
237}
2372 Cl0e22 012737
2373 010630 012700
2374 010634 108060
2378 Q10640 105737
2376 010644 00140l
2377 010646 104000
sgz 010650 104400
2380 010852 012737
2381 (0106860 012700
2382 010664 105060
2383 010670 023727
2384 010676 001401
2385 (15700 1040090
386 (010702 104400
2387
€388 010704 012737
2389 1010712 012700
2390 010716 10SC60
2391 010722 023727
2392 010730 00140l
2393 010732 104000
2394 010734 104400
2395
€396 010736 012737
2397 Q010744 012700
2398 010750 105060
£399 (10754 105737
2400 010760 C3i401

14-SEP-T6

016720

177770
177777
gees2s
006066

1272777
177779
01670
D1€71C

1777277

1777270 °

016720
018710

177777
177771
016720
016710

006204

Q0bire
007682

016720

016710
002525

018710

g18713

177400

016710

0003377

016710

10:54 PRGE 44

FOY

SCOPE
MOV s-1,TEMP
MOV 810.%0
BICB n(cs.rsnp
CMPB  TEMP, 8007852
8EQ Y
HLT
SZOPE
MOV -1, J8TEMP+10
MOV 210, %0
9iCB 8125252, TEMP(0)
CMPE  IsTEMP+10, w2525
BEQ .44
HLT
SCOPE
MOV 8-10,%0
MOV -1 temp-10
BICB 8052525, TEMP-10
CMPB  TEMP-10.#125252
BEQ .+Y4
HLT
SCOPE
s TEST UNARYS INDEXED
MOV 8-1, J8TEMP
MOV 2-10, %0
CLRE  D(0)
TSTB  JsTEMP
BEQ LY
HLT
SCOPE
MOV g8-1, JeTEMP
MOV s-10,%0
CLRB (D)
CMP AsTEMP, 8177400
8EQ . +4
HLT
SCOPE
MOV s-1,J8TEMP
MOV 3-7‘x0
CLR8 DO}
CMP J$TEMP, 8000377
BEQ R
HLT
SCOPE
MOY 8-, J8TENP
MOV s+10, %0
CLRB  C(0)
TSTBE  JNTEMP
BEQ .+

:8ICB FAILEC

;BICB FAILED

;BICB FHILED

:CLRB FAILED

;CLRB FRILED

:CLRB FRILED
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221 732)

104000
104400

012737
012700
105160
105737
001401

181388

212737
012700
195160
105( -

0014C1
104003
104400
012737
012700
105260
108737
001401
104000
023727

104400

012737
012700
105260
105737
001401
104200
104400

012737
012700
105360
105737
201401
104000
104500

012737

104000
104400

012737
012700
105460

I4-SEP-T6 10:54 PRGE 4S

177777
000010
016700
C16710

000001
177770
016720
016710

000001

016710

00Ca0!

177770
0ie72C

018713

016710

0ieri0

177400

01670

016710

0i67.0

016710

HLT
SCOPE

MOV
MOV
coM8
1578
BEQ

HL T
S%OPE
MOV
MoV
coM
187
BEQ
HLT
SCOPE
MOV

MoV
INCB

GO4

8-1, JeTEMP
s-10,%0
D)

#-],d8TEMP
810,%0
c(g}
o8TEMP

Ry

g-1, J8TEMP
s-10,7%0

JSTEMP, 8177400
.44

-1, 2UTEMP
e+19.%0
6)
ATEMP

.44

81 JeTEMP
s-10,%0
D(0)
JETEMP
.4

81, JaTEMP
810,70
c(g}
J8TEMP
.+4

81, IATEMP
s-10,%0
D)

:CLR8 FAILED

;COMB FAILED

:COMB FRILED

; INCB FRILED

: INCB FRILED

+INCB FRILED

:DECB FRILED

:DECB FRILED




MAIN.
DoaKkBF

2457

MACYLl 27.732)

Pl

—  pepatape
Uiy

FERUEBrnE REaAIEER B8F£8

OOO0OVLOoOOOO OO0O0O00O0O0 OOOOOO0O0O0O OO0O00O00OEO OOOOOOO OO0
L e e el = = e e e o T ey sy tog usfwn Sy S ast wud asd S wsp an God wh S Sedirt soiasdaarp it o i e

g237a?
001401
104000
104400

012737

001401
104000
104400

012737

104400

012737
012700
003261
105550
023727
001401
104000
104400

012737

104400

012737
812700
000261
105660
805737
001401
104000
104400

1237¢7
001401
104000
104400

I4-SEP-TE 10:54 PAGE 46

018710 000377

800001
000010
016700
018710

018710

000377

177777 016710

177770

016720

016710 177400

177777
030013

0167C0
016710

016710

177400

000401 018710

177771

016720

000001 016710

000001 016710

000310

016700
0ie710

CleeSe 000252

s TEST
s TEST

cHP
BEQ
T

HL
SCOPE

CMPB
BEY

HLT
SCOPE

HO4

JRTENP, 8377
.+4

81, 8TEMP
#+10,%0

i)
SSTEMP, 8377
.4

8-1, 8TEMP
e-10,%0

D(0)
Q:SEHP,II?7H00

g8-1,J8TEMP
s+10,%0

c(0;
J8TEMP, 8177400
.+4

8401, JuTEMP
%-7,%0

D(O)
81, I8TEMP
.+4

81, 8TEMP
s+10,%0

C(C)
SSTEMP
.+

INDIRECT ADDRESSING
COMPARE INSTRUCTION

J4B, #000252
.+4

;NEGB FRILED

;NEGB FRILED

:ADCB FAILED

:RDCB FAILED

;SBCB FARILED

:SBCB FRILED

:CMPB FRILED




MAIN,  MACYIL

B2OKBF.P11
2513 011476
2514 Q11504
2515 011508
2516 011510
2517
2519
2519 011512
£520 011520
8521 D11582
2822 01184
2523
2524 011526
2525 011534
2526 011536
2527 011540
2828
2529
2530 011542
2531 011846
2532 011552
2533 011554
2534 011588
2535
253% 011560
2537 (011566
2538 Q11574
2539 011576
2540 011600
284]
2542 011602
2543 011610
2544 011Bik
2545 011620
2546 011622
2547
2548 011624
2549 011632
2550 011636
2551 Q11644
2552 011646
2553 011650
2554
PEES 011652
556 011660
2557 011664
2558 011672
2559 Q11674
2560 011676
256 ]
2562 011700
2563 011706
2Se4 011712
286c 011720
256b 011722
567 011724

aT\73e)

123727
-v&qol
104000
104400

122737
001401
10400
10440

123737
001401
134200
104400

113700
122700
001401
104000
104400

1127227
126737
001401
104000
104400

113737
126737
001401
104000
104400

012737
105037
023727
001401
104000
108400

012737
105137
022737
001401
104000
104400

012737
105137
022737
001401
104000
104400

14-SEP-76 10:54 PARGE 4?7

016857

125852

018656

016556
800252

125252
00S0g4

016656

177777
016710
016710

125252
016710
125125

125252
016711
0S2e5e

000252

016656

016656

016710
177400

01€710
016710

016710
016710

I04

CMPB  28B+!, 8252
BEQ L +4
HLT
SCOPE
CMPB 125252, 388
BEQ L+
HLT
SCOPE
CMPB 288,248
8EQ .+4
HLT
SCOPE
+ TEST MOVE INSTRUCTIONS
MOVE  248,%0
cMPB  #000252, 43
BEQ L+
HLT
SCOPE
MOVB  #125252, J8TEMP
CMPB  B,JsTEMP
BEQ Ry
HLT
SCOPE
MOVE 288,24
CMPB B, aiC
BEQ 4y
HLT
SCOPE
- TEST UNARYS INDIRECT
MOV 8-1 J8TEMP
CLRB  QsTEMP
CMP S¥TEMP, 8177400
BEQ .4
HLT
SCOPE
MOV 8125252, Q8 TEMP
COMB  JsTEMP _
CMP £125125, I8 TEMP
BEQ .44
HLT
SCOPE
MOV 8125252, I8 TEMP
COMB  JMTEMP+]
CMP 8052652, INTEMP
BEG .+4
HLT
SCOPE

:"MPB FARILED

;CMPB FAILED

;CMPB FRILED

:MOVB FRILED

+MOVB FRILED

:MOVB FRILED

;CLRB FAILED

;COM8 FAILED

;COMB FRILED




MRAIN. MRCYLL
DZQKBF.PLL
2569 011:36
2570 Q011732
2571 011736
2573 011746
2574 011750
257s
2576 011752
as77 01175k
as78 01176
2579 (011770
2580 0i177¢
2581 011774
c2s82
2583 0157?5
S84 012002
2585 012010
esS8d 012014
2587 0l1e0e2
2588 012024
2589 012026
2590
2591
2592
2533 012030
eSS4 012036
2595 (012040
253 012042
2597
2598 012044
2599 (012082
c600 012084
2601 012088
2602
2603 012060
2604 012066
2e0S 012070
2606 012072
2607
eb08 012074
2609 (12100
ebl0 012104
ebll 012108
cble 012110
2bl3
ebly 012112
2618 012120
2ble 012126
2617 012130
ckl8 012132
cbl9
et20 012134
2e2l 012142
2bee 012180
eb23 (012152
cbed 0l1218M

2273

905037
105237
022737
001401
104030
10440C

005037
1058377
023727
001401
104000
104400

005037
112737
105437
022737
001401
104000
104400

127727
001401
104000
104400

122777
001401
104000
104400

127777
001401
104000
104400

117700
122700
001401
104000
104400

112777
126727
001401
104000
104400

117777
126737
001401
104000
104400

14-SEP-T6

016710
Cl6711
000400

004b24

125852

QO4S7Y

OO4SEC
125252

125252
004532

004520
004510

016710

000377

016711
016710

125252

004606

004572

004572
016710

004540
016700

JO4

10:54 PAGE 48

CLR JTEMP
INCB JETEMP+1
CMP t:ﬁU,BITEMP

HLT ; INCB FRILED

¢LR JTEMP
QECB JTEMP+2

CMP J8TEMP, 8377

BEQ .4

HLT :DECB FRILED
SCOPE

CLR QSTEMP

MOVB  81,38TEMP+]
NEGB  astEMP+]
CMP .izruoo,a:rsnp

HL :NEGB FRILED
SCOPE
; TEST INDIRECT ADDRESSING WITH INDEXING
; TEST COMPARE INSTRUCTION

CMPB JB+2, 4125252

BEQ .+
HLT ;CMPB FRILED
SCOPE

CMPB #125252,dB+2
BEQ .44

HLT

SCOPE

cMPB JB+2,3B+2
BEQ .4

HLY ;CMPB FRILED

SCOPE
: TEST MOVE INSTRUCTIONS

;CHPB FRILED

MOVB  aB+2,%0
CMPB  #125252.%0

BEQ L 4+4

HLT :MOVB FRAILED
SCOPE

MOVB  #125252,aTEMP+2
CMPB B, JsTEMP '

BEQ R

HLT . :MOVB FRILED
SGOPE

MOVB  aB+2,adC+2

cMPB B, ant

BEQ RY

HLT :MOVB FAILED
SCOPE




-MRIN.
DIOKBF

MRCY1l
P11

OO0 0
[ttt untut
nrVrVNrY

ce44

2272
2a7¢

e3le
2316

23cb

000000 OO00OQ0O0O0 O0O0O0O0O0 O0O0O000
$t bt ot Pt it Pt fcn ot Pt s Pa ;‘—-)D-D-‘Hl-b- bt 4t Pt Pt Pt e
n
wun
o

012352
012354

012356

- KTy

012700
14770
6800
1401
104000
104400

012737
142777
122737
001401
104000
104400

012737
147777
126737
301401
104000
1044C0

012737
105077
105737
0U1431
104000
104400

012737
105177
182737
001401
104000
104400

005037
105277
122737
001401
104000
104400

005037
105377
123727
GO1401
104000
104400

012737
105477
182737
001401
104000

I4-SEF-7E

17727277
125252
0525e5

17277277
004416
004426

177277
004420
016710

125252
004374
052525

016710
004350
000001

016710
004324
016710

000001
004276
1772777

016710
004476
016710

016700
004436
016700

016710

016710
016710

018710

177777

016710
018710

10:54 PAGE 49

KO4

; TEST BIC INSTRUCTION INDIRECT WITH INDEXING

MOV 8-1,%0
BICB  2B+2,%0
CMPB 0, 842525
EQ . +4
HLT :BICB FAILED
SCOPE
MOV -1, I4TEMP
BICB 125252, JTEMP+2
CMPB  #52525, JRTEMP
SEQ .44
HLT :BICB FAILED
SCOPE
MOV $-1,9%C
BICB  2B+2,aC+2
CMP8  A+10,318C
BEQ . +4
HLT :BICB FAILED
SCOPE
s TEST UNARYS INDIRECT WITH INDEXING
MOV 8-1, I8TEMP
CLRB  JTEMP+2
TSTB  JuTEMP
BEQ L 44
HLT :CLRB FAILED
SCOPE
MOV 4125252, I8 TEMP
COMB  IJTEMP+2
CMPB  #0S252S, I8TEMP
BEQ .44
HLT :COMB FAILED
SCOPE
CLR NTEMP
INCB  JTEMP+2
CMPB  81,asTEMP
BEQ .+
HLT : INCB FAILED
SCOPE
CLR NTEMP
DECB  QTEMP+2
CMPB  Q®TEMP, #-1
BEQ L 44
HLT :DECB FAILED
SCOPE
MOY 1, J8TEMP
NEGB  JTEMP+2
CHPB M-I, Q8TEMP
BEQ . +4
HLT :NEGB FAILED




-MRIN.

CZQKBF.

MRCY1L 27(732)

P11

012426
012430

0le4eH

012534

012536
012542
012550
0ies5e
012554

012556

104400

012737
e

023;37
001401
104000
105737
001401

10400C
104400

012737

104000
104400

012700
127027
001401
104000
104400

012700
122770
001401
104000
104400

012700
012701
127071
001401
104000
104400

012700
012767
147067
122767
001401
104000
104400

012700
012737
142770
123727
001401
104000
104400

14-SEP-76 10:54 PRGE 50

000001

004206
016710

17777¢
016666

177772
125252

177772
000002
0166t6

000006
177777
016666
iesase

177272
177777
125252
016700

018710

1258252

0leebb

Clebbb

0o4074
004066
004083

016700
016710
000125

LOH

SCOPE
MOV -1, J8TEMP
SEC
ADCB  JTEMP+2
CMP #177400, J8TEMP
BEQ 44
HLT :ADCB FAILED
TSTB  JTEMP
BEQ 44
HLT :TSTB FAILED
SCOPE
MOV #1,38TEMP
SEC
DECB  QJTEMP+2
ST ASTEMP
BEQ .44
HLT :DECB FAILED
SCOPE
s TEST OF COMBINED INDEXING AND INDIRECT
MOV -6, %0
cMPB  JA(D), »125252
BEGQ L+
HLT :CMP8 FAILED
SCOPE
MOV -6, %0
CMP8  #125252.3A(0)
BEQ 44
HLT :CMPB FAILED
SCOPE
MOV -6, %0
MOV $+2, %1
cMPB  R(D),dR(L)
BEQ g
HLT :CMPB FRILED
SCOPE
s TEST BIC INSTRUCTION
MOV #+6,%0
MOV 8-. TEMP
BICB  3JR(D),TEMP
CMPB 8125252, TEMP
BEQ .44
HLT :BICB FAILED
SCOPE
MOV 8-6,%0
MOV -1 28C
BICB  #125252,aTEMP(0)
CMPB  aC,#000125
BEQ .4
HLT :BICB FAILED
SCOPE




-MAIN,

DZQKBF.

2037
738
gr39

MRCY1l
Pll

4

013030
G13032

013034

013040
013044
013046
013052
013054
013056
013080

013062

27\ 732)

012700
023067

10440C

012700
025067
001401
104000
104400

012700
125067
0014C1
104000
104400

012700
012737
105050
023727
001401
104000
104400
0i2737
012700
012701
147071
022737
001401
104000
104400

012700

004767
000405
121627
001401
104000
000207
104400

000257
004717
121627
001401
104000
005726
104400

C0o0257

14-SEP-76 10:54 PAGE S!

016680
003754

0leeb2
003736

0l6kb2
003720

016704
177777

016700

052525

000002
013044

013086

016700
177400

MOV
CHP
BEQ

SCOPE

H
SCOPE
MoV
MoV
MOV
BICB
CHP
BEQ
HLT

MO4

#8+2,%0
3(0)+ B

$B+4, %0
a-(ni

$8+4. %0
a-(oi

8C+4, %0
u-lbéuc

a=(
auc #177400

$-1,38C
$-6. %0

$-6 %1

JA(0)  ATEMP(L)
+37525 auc

; ADDRESS OF ADDRESS OF B

;CMP FAILED

;CMP FAILED

:CMPB FRILED

;CLRB FAILED

:BICB FAILED

SCCPE
; TEST THAT RO IS NOT DESTROYED BY FALSE SELECTION
MOV #5255, 70
; TEST JSR INSTRUCTION

JSR
TJSRl: BR
TJSR2: CMPB

BEQ

HLT

RTS
TJSR3: SCOPE

%7, TISR2
TI8R3
ais $TJSRI

“

4e %7
a/é $TISR3+6

(B)+

SCOPE
; TEST NESTED SUBROUTINES

cCC

; THIS IS CHECK LATER IN PROGRAM

; PLACE PC ON STRCK
sRETURN HERE ON RTS “
:CHECK FOR CORRECT PC ON STACK

; INCORRECT PC ON STACK
sRETURN TO INST AFTER JSR

; INSTRUCTION UNDER TEST
; TEST THE STACK

;PC OF JSR DID NOT GO TO STARCK
sREPOSITION THE STACK

:CLERR CONDITION CODES




NO4

MRIN. MACYLLl 27732) 14-SEP-76 10:54 PRAGE S2

DZGKBF.P1L
2793 013104 004767 003366 JSR %7, SUBRG
2794 013110 100401 BM] .+4
g735 0i3lla 104000 H%T :JSR OR RTS FAILED
2796 013114 001401 BEQ .#4
2797 013116 104000 HLT ; JSR OR RTS FAILED
2798 013120 10240l BVS .44
2799 013122 104000 HLT ;JSR OR RTS FRILED
800 0131a4 10340} BCS .44
2801 013126 104000 HLT ;JSR OR RTS FAILED
2802 01313C 104400 SCOPE
2803 : TEST ROTATE 00D BYTE
2804 013132 104400 SCOPE
2805 013134 000257 ¢cC ;CLERR “C"
2806 013136 012767 123456 003544 MOV #123456, TEMP
2807 013144 106067 003541 RORB TEMP+1 ;ROTATE ODD BYTE
2808 013150 10340} BCS .44
2809 013152 104000 HLT ;C NOT SET
c810 013184 10e40! BVS 44
egll 013156 104000 HLT ;V NOT SET
28l2 013160 022767 051456 003522 CMP 8051456, TEMP
2813 013166 001401 BEQ .44
c8l4 013176 104000 HLT ;ROTATE FAILED
c81S 013172 104400 SCOPE
c8lb 013174 000277 SCC ;SET C
e817 013176 012767 123456 003504 MOV #123456, TEMP
2818 013204 106067 003SCl RORB TEMP+1
€819 013210 103401 BCS .44
e820 013212 104000 HLT ;C NOT SET
2821 013214 102001 BVC .44
c82e 013216 104000 HLT ;V NOT CLERRED
2823 013220 022767 151456 003462 cHP 8151456, TEMP
c824 013226 001401 BEQ .44
2825 013230 104000 HLT ;ROTATE FAILED
ggg; 013232 104400 SCOPE
2828 013234 000257 _ ccC
2829 013236 012767 123456 003444 MoV #123456, TEMP
2830 013244 106167 003441 ROLB TEMP+1
2831 013250 10340l BCS .44
2832 013252 104000 HLT ;C NOT SET
2833 013254 102401 BVS .44
c834 013256 104000 HLT ;V NOT SET
2835 013260 022767 047056 003422 CHP #0470Sk, TEMP
e836 013266 001401 BEQ KL
2837 013270 104000 HLT ;ROTATE BYTE FARILED
Sggg 013272 104400 SCOPE
e840 013274 000277 SCC ;SET €
2841 013276 012767 123456 (003404 MOV #123456, TEMP
2842 013304 106167 003401 ROLB TEMP+1
e843 013310 103 "I BCS R
e844 013312 104000 HLT ;C NOT SET
284S 013314 102401 BVS .+
2846 013316 104000 HLT sV NOT SET
2847 013320 022767 047456 003362 CMP $0474S6, TEMP
eB48 0133¢6 00I401 BEG .+




MOIN.  MROYIL
CodnSF.PLL
2843 013338
2880 (013332
2951
2852 Q13334
2853 013336
2954 Q33w
2355 013350
&85k 013352
2957 (013354
2858 QJ133%5¢
35S 013360
£3S&0 013356
2861 01337
es8ee 01337¢
2863
2288 013374
2868 013376
2866 Q13404
2887 01%:10
2368 DiMli2
2369 O1N14
e870 D13416
2871 013420
2872 J124e6
28-3 013430
2874 313432
c87%
2876
e87?7
2878
2873
<80
2881
2882
2883
£88%
2885
2886
2887
28e8
889
2890
284}
232
2893 013434
2894
283
2896 Q13440
€es7? 0123442
2898 (13450
2899 D13usy
2900 Ci34el
£901 013466
230 013470
2503
c304 013472

fer

- W
&t de !

104000
104400

gCQ23s
918767

80SG3?

104400
012767
C0Sze?
004767
228727
001370
002452

Cig?e?

I4-SEF-TE  10:84 PRGE S3

1?-~~9

803241

0C3324

177777
003301

003284

01640

1777727
000136
gocole
000les

000124

003344

003304

177377

go014e

100077

000114

BOS

HLT

SCOPE

¢ce

MOV 8-1, TEMP
ASRE  TEMB+]
8CS .4

HLT

BvC .44

P TEMP, 8-l
.44

MOV 8-1,TEMP
ASLE  TEMP+]

BCS +4
HLT
BVC L4
HLT
cMP TEMP, 8177377
BEQ .4
HLT
SCOPE

:TEST COMBINRTION OF N, C AND V
MACR  TNCV
BPL .+l
BCC .+20
BvVC .+30
HLT
BR .24
8CC .+16
BVS .+20
HLY
BR_ .+14
BvS .+12
HLT
BR .*b
BVC .4
T
SCOPE
ENDM

LR 38ICOUNT

: TEST ROTRTING NUMBERS
SCOPE

TSRZT:

ROTALL: MOV

MOV 8-] . REFF

ING  REFE

JSR %7, ROTALL

CMP REFF. 8100077
TSRO}

BR TSRT2A
REFF, TEST

+ROTQTE ODD BYTE FAILED
sCLERR C

:C NOT SET

:V NOT CLERREC

{SHIFT FRILED

:C NOT SET
+V NOT CLERRED

;SHIFT BYTE FAILED

)t

-s s wy

NP IR
cn
——
-
"
[ ad

[l

"
OO Zv- ZOO

C=l
AT EQUAL C. V=l

C=0
0T EQUAL O, V=

LA Lot I AV 1 o |

o
| oy ]
L= ]

T v=l

:NO ITERRTION

; INITIRLIZE BRSE NUMBER
;s INCREMENT NUMBER
:G0_TO _COMPARE ROUTINE
:TEST RLL VALUES

+NO TEST THEM ALL

;WE ARE CONE
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JGIN, MASYVIL 37732 IN-SEP-T®  10:S4  PAGE S4
AZINBE. P

2305 013500 Q06167 000110 RUL EST

3§36 013504 00606r 00G10N ROR EST

2337 013510 006067 C001Q0 ROR EST

£923 013514 0Ce0e- 0030.Y ROR EST

2379 013520 D0QOBO6: 0CCIT3 ROR EST

3972 {13834 COeler 0000&4 ROL EST

2311 013530 00elér QOCCEC ]0L TEST

£3:2 013534 00616° J000SH4 RIL TEST

£9:3 (013840 TNCV

33183 51384 100004 BPL 412

3415 013642 103007 BCC .+20 1221

3316 013844 102013 BVC .+30 s2=], C=1

331% 0135+ 10%00C HLT :2=C. BUT v=!

2318 (13550 00QM!1 BR +24

25.9 (13652 103006 BCC L+18 : 220

2830 (013884 102407 BVS .+2C :2=0, C=l

3821 013566 104000 HLT :Z NOT EQUAL ¢, v=l

2922 213560 0OON0S 8R .+14

2823 013582 102404 BVS 412 221, C=0

2924 013564 10400C LT ) :2 NOT EQUAL C, v

2526 (01366 00QMG2 BR .+

3826 01352C 102001 BvVC L+ :220, C=0

2937 013622 104000 HLT :2=C. 8uT v=1

2939 913674 104800 SCOPE _

2829 013STe 026767 000012 CHP TEST.REFF

2930 013604 001401 8EQ L +4

293. 013606 104000 HLY - INITIAL NOT EQUAL "O FIMAL

2332 013610 000207 RTS %y :RITATE WCRD

2933 013612 0000AC REFF: O ;9000 CATA

2934 013614 0OCOCO TEST: 0O :BAD DATA

2935 913612 REF=REFF

2936 - TEST ROTATING BYTE EVEN. 0DD, ALL NUMBERS

3937 D361k 012767 177777 tsRT24: MOV 8-1,REFF

2938 01324 00S2e? 177762 TSROT2: INC REFE

2939 013630 004767 000016 ISR %7 ,ROTBE

294 013634 004767 000122 ISR %7 ROTEO

2341 J13840 022787 177777 CHP s-1 REFF

5942 013646 0013%6 BNE TSROT2

2943 013650 000505 BR ROTEN]

2944 01352 016767 177734 177734 ROTBE: MOV REFF, TEST

294 (13650 106067 177730 RCRB  TEST :ROTATE BYTE EVEN

2946 012664 106067 177724 RORE  TEST

2347 013670 196067 177720 RORB  TEST

Z4E 01374 106167 177714 ROLB  TEST

2949 013770 106167 177710 ROLB  7TEST

2950 013704 106167 177704 ROLB  TEST

2951 013710 TNCV

29€2 013710 100004 BPL .+12

£952 Q13712 103007 BcC .+20 121

2384 013714 102013 BvVC .+30 2=1, €=l

2955 01371 104C00 HLT so=C. BUT v=i

2356 013720 0QQ41! BR .+24

2957 013722 103008 BCC L+16 :2=0

2988 013724 102407 BVS .+20 :2=0, C=l

2389 013726 104009 HLT :2 NATEQUAL ¢, Vsl

2960 013730 00CH0S BR el

- — e - —
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(DUL)
-3

746

(& [blee olelraoSele] -
0t s Pt P Pt Pt s b Pt s Bt B

ot i
p o
L)
-
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>-
fea

J
3
[
[ {3

102404

14-5EF-78

177842 177638

177627
1776283
177617
177613
1776C7
177€53

17754C 177534

RJITB

v

10:54 PRGE SS

BvS .+12
HLT

8R .+5
BVC .44
HLY

SCCPE

MP TEST.REFF
BEQ .4
HLY

RTS WP
RORS TEST+!
RORB TEST+!
RORB TEST+]
ROLB TEST+!
ROLB TEST+!
ROLB TEST+!
TNCV

BPL .+l
BCC .+20
Bv( .+39
HLT

BR .+24
8CC .+16
BVS .+20
MUY

BR R
8vS .+12
HLT

BR .+
Bv(C Rl
HLT

SCOPE

CMP TEST,REFF
BEG .Y

HL

RTS %

DOS

;ROTRTE BYTE J0C

O

0

0 -

NOT EQURL c, v=!
£=0

T EQUAL C. V=l

c=0
BUT v=1
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JRIN, MRCYLL 2T0Ta

CIOkBF.PLI
299" (O1406N

2939 014066
3800 014072

388§ OI4C7Y

N
18
14

()
(2
)
U
(00
.-.DC‘;H
[ X ]
f\l-l.8

1049400
005227

EOS

14-SEP-T6 10:54 PAGE S6

RCTENL: SCOPE
sWILL RLLOW TWO FAST PASSES
177778 IgC ll????ﬁ

000632 J
:RDD AND SUBTRQC$ SLL NUMBERS AGRINST FIXED NUMBERS

:R+B=C, C-R=B, BF SHOULD EQUAL BI

000072 tSTRRI: MoV 345, NUMR
030001 177500 MV 8! hEr
' ARITST: INC REE




MAIN.
<QkBF.PL!

3007 Ql4ilb
g14l22

014276

014300
014304
014310
014314
014320
014326
014330
014332
014336
014342
DI4344

Cl4z46
014352

MRCYLL 2t 73!

Q04767
022767

104400

00S002
005001
020201
001401
104000

GhISES

00S367
126757
001401
104000
105167
105267
001362
104400

00s0e?
COs0e?

14-SEP-T6 10:54 PAGE 57

000014

gy

1( (id

177450

177426

177777

0Je452
002452
002442
002442
00e432

022420
002414
002404

002374
002364

QC23s2
002346

002336
002336

177462

177450
1779492
177434
177426

002434

002366

RDSUB:

NUMR:

0

ARIEND: SCOPE

LoMPA
CMPL:

TCOM:

TCOM2:

CLR %1
CMP v2.%1
BEQ "+
HLT
CMP -2 o3|
BEQ CHP2
INC %
INC %1
BR :

CMP2:  SCOPE

+ TEST COMPLIMENTING ALL NUMBERS
CLR TEMP
CLR TEMP+4
COM TEMP
DEC TEMP+4
CHP TEMP, TEMP+4
BEQ .4
HLT
COM TEMP
INC TEMP
BNE TCOM
SCOPE

- TEST COMB (EVEN BYTE)
CLR TEMP
CLR TEMP+Y4
coMB TEMP
DEC TEMP+4
CMPB TEMP, TEMP+Y
BEQ .4
HLY
cOoMB TEMP
INCB TEMP
BNE TCOMe
Co

SCOPE
: TEST COEB (00D BYTE)

CLR

FOS

%7, ADSUB
s-1,REFF
ARI1ST
ARIEND

REF, TEST
NUMA, TEST
NUMA' TEST
REF test

%7

TEMP
TEMP+4

s TEST QL%LCOMBINRéIONS OF NUMBERS WITH CO?E?RE 5NSTRUCTION

;s INIT %1
: ARE THE EQUAL

;RO AND R1 DID _NOT COMFARE
RESUEPER LIMIT

INCHEMENT TC NEXT NUMBER

; BASE DATA

:BASE REFERENCE

: COMPL IMENT DATR
855REHENT REFERENCE

; TEST
: COMPLIMENT OR DECREMENT FRILED

; INCREMENT AND TEST FOR DONE
sNOT FINISHED GC LOOP

; BASE DATA

:REFERENCE DATA

s COMPRRE

:COMPLIMENT OR INCREMENT BYTE FRILED

;BRSE DATA
;REFERENCE DATA




DCGkBF.PLL

30378 Cl4432
3079 OI4434
3080 QI4436
3081 014440
3082 0I4442
3083 Ql4450
3084 QI4456
3085 Q14460
3086 Cl4M62
3087 QI4470
3088 014472
3389 Cl4472

3032 014500
3033 Q14506
3294 Q014510
3095 Q14512
3096 0I4514
3097 (014516
3098 014520
3099 014822

3

Qi4530
014536
g14842
B14544
014546
014850
014552

014Se4
014566
014570

Q14574
0148C0

(NININININIRINININI NN ININIATNININIA]
P o et Pe Pt Bt Pt Pt Bt s s Bt Pt Bt Bt Bt P P
o—-.—-wo-ww—-v«o—oo—aggogaoomm
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O

—
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g

LMRIN, MACYLL 27073

0.2737

122737
001404
000001
0003901
000001
000001
104400
012737

012767
000367
100001
104000
001401
104000
000367
100401
104000
001001
104000
104400
005037

00S0e7
C0S0e?

14-SEP-T6

002327
002326
008317

002305
002301

002270
002284

030401
177277

004000
CCool0

000377

0040C0

000
7

eo
177052

2
0
177036

016440

177014
177008

002320

00z2e263

002240
002232

016440

C16440

001516

Cl6440

177056

GOS

10:54 PAGE S8

TCOM3: (uMB TEMP+ | ;000 BYTE
BEC TEMP+Y
CMPB TEMP+1, TEMP+Y
BEQ .4
HLT ; COMPLIMENT BYTE FRILED

COMB TEMP+]
INCB TEMP+1

NE TCOM3
SCOPE
+TEST COMPARE ALL VALUE EVEN BYTE WITH J0D
CLR TEMP +BASE VALUE
TSCOMB: ggga TEQP,TEMP+1 : COMPARE
i
HLT : COMPARE FRILED
BGE L] +q
HLT :V IS NOT = TO N
BLE LY
HLT .V 1S SET
ADD 8401, TEMP e
CMP -1, tENP
BNE TSCOMB
SCOPE

MOV #4000, 8 ICOUNT
WRIT3: SCOPE

WRITS:
MOV #10,d8ICOUNT
s TEST Tocagg IF 1,0 DEVICES WERE SELECTED

#377, J¥REG] :SELECTED DEVICES STORED IN REG!
BEQ  WAITY ;BRANCH {F NO DEVICES SELECTED

WAIT : INTERRUPTS WILL OCCUR

WAIT : IF DEVICES ARE SELECTED

WRIT
WRIT4: SCOPE
MOV #4000, 98 ICOUNT

; TEST SWAB
MOV

0 30200, TEST
SWAB TEST
BPL .4
HLT
BEQ .44
HLT
SWAB TEST
BMI .44
HLT
BNE .44
HLT
SCOPE

CLR d8ICOUNT

; TEST ALL COMBINRTIONS OF SWAB
CLR TEST :NUMBER UNDER TEST
CLR REF ; REFERENCE NUMBER




-MRIN.

DSQKBF.

W
Pa
o
J

WD W LI LW LWV W D L D (D WD LI L) W T G () GO LI G ) () W G (D (U ) G L) () () L)) Lo ) Lo LI LD () W) LI LD G W W) W LD WD

NNNNNC RO NI £ & & £ £ £ £ & £ £ G 6 (6 L L DI fo ho P FOrrs i
NNNN 4= W W o ruiurg U rutur

MACYLLl 271732}

PLl

900367
026767

204088

000367

D14604
014610
14616
14620
0i4eee
014626
0l4632
014636
014640
alueNe
000240

177776

012767
800261
105567
103401
104000
022767
001401
104000
104400

012703
012705
012737
03031S
001001
104000
104400
000402
000167

104400
Q05077
012777
012777
005777
0C1401

014650
014656
014660
014664
014666
014670
014676
014700
01470¢c

J18704
0147.0
J14714
Cl4722
Cl4724
014726
014730
014732
014734

014740
014742
014746
014754
014762
014766

014770
Gl14772
015000
015002

104C00

104400
00s077
012777

104000
Cos?77

HOS

{4-SEP-76 10:54 PRAGE S9

177004 SWABAR: SWAB  TEST
177000 17677 CMP TEST,REF
EE o‘q
176766 SWAB  TEST
176760 NC REF
176767 NCB  TEST+l
BNE SWABA
SCOPE
004000 016440 MOV 84000, 28ICOUNT
NOP=240
CC=177776
177777 002032 ggg -1, TEMP
002025 ADCB  TEMP+l
<
000377 002C12 CMP 8377, TEMP
BEG e
HLT
SCOPE
:PROBLEM 115 0300 17 nuc 1972
000100 MOV
016710 MOV srznb /s
17777 016710 MOV -1 QUTEMP
BIT /3 b/
BNE
HLT
SCOPE
ERESRT: BR .+b
000382 IMP ENDERE
:TEST LEFT SHIFT
SCCPE
163402 CLR Mo
125252 163376 MOV 1125252, aac
177760 163404 MOV s-16.,3(SH
163364 15T JAC
BEQ L+
HLT
125252 163350 CMP $125252, aMQ
.
000020 163344 CMPB  #20,3SRE
BEQ .44
HLT
: TEST RIGHT SHIFT
SCOPE
163324 CLR
177777 183320 MOV 8-1.3AC
000020 163330 MOY #16., JASH
163306 18T IRC
BM1 .44
HLT
163274 ST aMa

;OPERATION UNDER TEST
: TEST SWAB INSTRUCTION

; SWAB FAILED

INCREHENT REFERENCE NUMBER
: INC_TEST NUMBER
;LOOP TILL DONE

;RDCB FRILED

;ADCB FARILED

:BIT FRILED
;NOP IF NO ERE

; TEST OF LOGICAL SHIFT

;LORD M@ WITH O

sLOAD AC WITH 125252

:LORD SHIFT COUNT (LSH) KITH -1&
:COMPARE AC WITH O

160 TO HLT IF BRD

; COMPARE MQ WITH 125252
:GO TO HLT IF BRD

conanE SR WITH 2
SKIP HLY IF GOOD
‘HALT ON ERROR (LEFT SHIFT)

; TEST OF RRITHMETIL SHIFT
:LOAD MG WITH O

:LORD AC WITH -1

:LOAD SHIFT COUNT (ASH) WITH l6.
: COMPARE AC WITH 100000

:SKIP HLT IF GOOD

;HALT ON ERROR

s COMPARE MG WITH 0
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3175 015054 Q001401 BEQ .44 +SKIP HLT IF GOOD
3176 015056 104000 HLT ‘HALT ON ERROR

177 stoso 122777 000110 163270 CHPB  #110,3SRE ' COMPARE SR WITH 10

178 015066 0G6IN01 BEQ .+4 'SKIP HLT If GOOD
gigg 015070 104000 HLT ‘HALT ON ERROR (RIGHT SHIFT)
3181 s TEST NORMALIZE
3182 015072 104490 SCOPE : TEST OF NORMALIZE
3183 015074 012777 125252 163246 MOV 8125252, aMQ :LOAD MQ WITH 125252
3184 015102 012777 170000 163242 MOY #170000, JAC :L0AD AC WITH 170000
3185 015110 00S077 163250 CLR JNOR :START NORMAL IZE
2186 015114 222777 100005 163230 CMP 100005, JAC :COMPARE AC WITH 100005
3187 015122 001401 8EQ .+4 SSKIP HLT IF GOOD
3188 G15124 104000 HLT HALT ON ERROR
3189 uxsxgs 022777 052520 163214 CMP #52520, IMQ conpnns no WITH 52520
3130 015134 001401 BEQ .+ :SKIP HLT IF GOOD
3191 015136 104000 HLT SHALT on ERROR
3192 015140 122777 000003 163206 CMPB 83, 35C :COMPARE SC WITH 3
3193 015146 001401 BEQ .+4 sSKIP HLT IF GOOD
3194 01S1S0 104000 HLY *HALT ON ERROR (NORMALIZE)
3185 : TEST MULTIPLY
3195 QI1S1Sz 104400 SCOPE : TEST OF MULTIPLY
3197 O015IS4 Q12777 125252 163166 MOV £125252, aMQ :LORD MQ WITH 125252
3198 Q15182 012777 040000 163170 MOV £40000, aMUL *LOAD MUL WITH 40000
3199 (015170 022777 165252 163154 CMP ussesé 3AC : COMPRRE AC WITH 1652
3200 015176 00IN0! BEQ :SKIP IF GOOD
3201 015200 104000 HLT HALT ON ERROR
3202 015202 005777 163142 1ST aMo :COMPARE MQ WITH 10000
3203 015206 100401 BMI L +Y4 :SKIP HLT IF GOOD
3204 015210 104900 HLT HALT ON ERROR
3205 0158212 122777 000300 183136 CMPB %300, ISRE :COMPARE SR WITH 300
3206 015220 001401 BEQ .+4 :SKIP HLT IF GOOD
gggg 015222 104000 HLT ‘HALT ON ERROR (MULTIPLY)
3208 -TEST DIVIOE
3210 015224 104400 SCOPE - TEST OF DIVIDE
3211 01528 012777 125252 163114 MOV uﬁﬁamo :LOAD M@ WITH 125252
V12 01SeM 018777 177777 162110 MOV 3RC :LOAD AC WITH -1
3213 015242 012777 000002 163112 MOV eémv :LOAD DIV WITH 2 AND CIVIOE
3214 015250 00S777 163076 75T Int :COMPARE AC WITH O (QUOTIANT)
3215 (015254 001401 BEQ L+ :SKIP HLT IF GOOD
3216 015256 104000 HLT *HALT ON ERROR
3217 016260 022777 152525 162062 CMP #152525, aMQ :COMPARE MQ WITH 152525
3218 015266 001401 BEQ .44 :SKIP HLT IF GOOD
3219 015270 104000 HLT :DIVIDE ERROR
3220 015272 104400 SCOPE
3221 015274 012767 177777 001406 MOV -1, TEMP
3222 015302 000261 SEC
3223 016304 10Se6? 001401 SBCB  TEMP+1
3224 015310 022767 177377 001372 chp 8177377, TEWP
3225 015316 001401 BEQ L +Y4
3226 015320 104000 HLT

3227 015322 104400 ENDERE: SCOPE

3228 015324 022700 052525 CMP 52525, %0

3229 015330 001401 BEQ .44

2230 015332 104000 HLT :SOME OPERATION DESTROYED 0
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MAacCYll
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015334
018342
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912737
012737

000401
000501
032777
001006

012777
105777
100375
005227
010700
042700
062700
010037
006701
000240
012737
000403
012737
012737

005046
032777
001012
012737
00S167
001405
012716
012746
000002
013703
001772
012737
012707
0C000S
004710
000240
000240
000240
000137
000008
000002

000000

005767
001401
0ooco2
005267
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016504
000340

800100
000207
000464
000000
017277
015436
000010
000006

000002
googl2

010000

015552
0000S2

000020
004416

000042

018532
015832

000570

004416

177772

177782

000024
000026

162702

000466

015552

015552
000010

1e2512
000014

cooo!M

MOV

JO5

sPFAIL %2y

MOV 340, 9426
SKPBEL: BR X

BR TRPR

BIT 100, aTTCSR

BNE SBELL

.BELL ON PASS COMPLETE

BELL: MOV JTDBR

1STB aTcsh

BPL
SBELL: INC co

MOV %7. %0

BIC 812777, %0

ADD ¥BEG20. %0

MOV %0, 3810

6701

NOP

MOV 86, JWYESRT

BR BESANY
BEG20: nov ua anvssnr
BEGANY:

; PONER FAIL VECTOR
; PROCESSOR PRIORITY

;SKIP OVER BELL-NOP ON CORE EXPANSION

;OON'T RING BELL IF TTY IS BUSY

;PASS COUNT LOCATION
SEESEP RESERVED INSTRUCTION

:ATTEMPT TO EXECUTE SIGN EXTEND
sNO TRAP, PROCESSOR IS NOT=2C, 15.05

: TRAP OCCURRED
sRESTORE HALT FOR RESERVED INC

210
ROUTINE TO cuscx FOR TRRCE TRAP TO BE Rﬁn WITH PROGRAM
:SAVE OLD CONTENTS, SET UP FOR TRACE TRAP

: CLR &)

YESTR
BIT
BNE
MOV
COM
BEQ
MOV
YESTR1: MOV
YESTR2: RTI
ACT: MOV
BEQ
MOV
MOV
CLEAR: RESET
LOGICA: JSR
NOP
NOP
NOP
JMP
TRPB: 0
YESRT: RT!
HALT
TRPA: JMP
PRFLAG: O

sENTERED WITH SYSTEM TRAP CALL(HLT)
: PRINT OUT_THE EgROEgEC AND STATUS REGISTER

PRINT:

TST
BEQ

RT1
INC

#10000, 3SRPTR
ACT
cvsgnr,auxq
ACT

20, (B)
sBESIN, -(B)
Ju42. %0
YESTRI
$CLEAR, as14
$CLEAR. %7

%7, 340
JNESTART
JWBEGIN

.4
PRFLAG

: INHIBIT “T* TRAP IF SET
;T TRAP VECTOR

;SET_TRACE_TRAP
sSTART OF TEST WITH TRACE ON

;ARE WE UNDER ACT?
Tg BANK ZERO
;CLER THE WORLD
Fgg RCT 11

;RETURN TO PROGRAM FROM TRRP - CAN BE RN RTT
:RTI FAILED

:BEGIN MODIFY BY EXPANSION

:PRINT ROUTINE BUSY IF NOT ZERO

; IS ROUTINE BLSY

; YES EXIT
tNO SET FLRG
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3287 015600
3288 015604

0l

3235 015636
3296 015642
3297 015644
2238 01565e
3299 015656
3300 015660
3301 015666
3302 015672
3303 015674
3304 015700
3308 0157
3306 015710
3307 015714
3308 015720
3309 015726
3310 Q15732
3311 015734
3312 Q15740
3313 015744
3314 015752
3315 015756
3316 015760
3317 015764
3318 015770
3319 015774
3320 016000
3321 016004
3322 016012
3323 016016
3324 016020
3325 016024
3326 016026
3327 016030
3328 016034
3329 016042
3330 016044
3331 016050
3332 016052
3333 016054
3334 016056
3335 016060
3336 0lie06e
3337 016064
3338 016066
3339

3340

Q05227
037727

a0eb1

177566
177564
000000
000000
016762

00S067
005087

KOS

14-SEP-76 10:54 PAGE &2

000000
162384

000242
000240

000140
000220

000215
000204

00021e
000170

000152
000150
000146
000150
000150
000240
000130

000126
0o0i2y
000240
000104

000460
000100
000056
000054
000052
000377
000044

162150
177526
000400
162520

000252
000244

020000

162140

000206

000172

000132

0001086

000046

leel3e

PRINT

AvRD

SAVR3

1:

NT:

INC %0
BIT ISRPTR, 820000
EQ L+
R PRINTI
MOV (b)+, SAVPC
MOV (6)+,SAVCC
CMP -(6).=(b)
BIC $140’ STATUS
TSTB  JTCSRA
BPL

=4
MOV 8215, 3TDBR
1STB arssk

BPL .-
MOV £212, aTDBR
TSTB  JTCSRA

BPL

=4
MOV “2,SAVR2
MOV %3, SAVR3
MOV %4, SAYRY
MOV SAVPC, %2

JSR %7.PRYAB
MOV 240, JTOBR
TSTB  @TCSR

BPL

.-4
MOV SAVCC, %2
ISR %7 .PR}AB
MOV #2490, aTDBR
TSTB argsﬁ

MOV RETURN, %2
JSR %7, PRTAB
MOV SAVR2, %2
MOV SAVR3, %3
MOV SAVRY . %4

MOV 8377, 3TDBR
TSTB  JTCSR

BPL =4

ST ASRPTR

BPL L+

HALT

CLR PRFLAG

BIT 400, 3SRPTR
BEQ EXPRINT
MP ESTART

BUFF =F IN

CLR BINCT
CLR WGTCT

:ERROR COUNT LOCATION
:TEST FOR INHIBIT PRINT OUT
:BRANCH TO PRINT
: INHIBIT, RETURN TC MARIN STREAM
:PC OF FAILING ROUTINE
:CC OF ERROR CONDITION
sREPOSITION THE STACK

sWAIT FOR FLAG

; FILLER CHARACTER.
;LINE FEED

:SAVE R2
;SAVE R3
; SAVE RY
s PRINT OCTAL NUMBER

; SPARCE BETWEEN WORDS
+PRINT OCTAL NUMBER

;WHERE CPU TEST IS RT
;RESTORE REGISTERS

; TEST FOR HALT SWITCH

:HALT ON ERROR SET
:CLEAR FLAG WHEN DONE

;RESTART ON ERROR
;RETURN TO MARIN STREARM

:DATA
:STATUS

;END OF PROGRAM-SP RRER.
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3343
3344

3

3348
3348

NN VN £ w0
SFANF RS FSRELRNS

—)
o

316
322

012704
012767
81 767

6 14 Y4
105777
100375
005702
100404
012777
000403
012777
J16703
010267

005167
046703

000000

14-SEP-76

016352

177730

000260

000261
000156
000150
000144
003140

000136
000134
000126

000260
000114
0oc0i0e
000100
000076
000074

000003
0000s2

000905
177582

177542
000026

177530

000236

UEE

177712
177702
000136
000120
000102
0000SC

00004

WRIT!L:

HDFHM:

TOODLE:
SEVEN:
DECML:
LUGTCT:
BINCT:
ASCNT:
LIST:

; SCOPE LOOP ROUTINE ENTERED BY USER TRAP

10:54 PAGE &3

MOV

00000220 0000mM D

LOS

$LIST “M
#5, ASCNT

I?,BEVEN
%1’ DECHL
aTLSR
WAITI

YA

MINUS
#8260, 3TDBR
STAR

%261, 3TDER
SEVEN, %3
%2 TOBDLE
TOODLE
TOODLE , %3

WRTOC
DECML, WGTCT
BINCY

WGTCT, %3
MKNUM
£260,BINCT
BINCE, (W)+
SEVEN, DECML
WGTCT

BINCT

RSCNT

XLIST

$3.%3

SEVEN, SEVEN
%3

WAIT2
-(4),JTDBR
ascnt
HDFHM
WAIT2
argsn

%7

;GET LIST RDDRESS

sNEG
s POS

sPUT MASK IN R3
:GET READY TO DOODLE NUMBER IN TOODLE
: COMPENSATES FOR COMPLEMENT DURING SIC
*AND IN OCTAL CHARACTER

:ZERO, WRITE O IN LIST

:COUNt UP 10

' AND RECORD

:SAME BINARY WEIGHT

KEEP COUNTN

:ADD ASCII PREFIX

WRITE ASCII CHAR IN LIST

:EXPAND BINARY WEIGHT

;5 _CHAR IN LIST
;SET X3 FOR ADD LOOP
; MAKING SEVENTY BY SEVEN

:NX SEVEN SET GET NX OCTAL
tSEND 5 CHAR TC TTY

;FINISH PRINTING GET NXT NUM

;HERD FOR HOME

:SCOPE OR/AND ITERATION LOOP FOR ERCH TEST 4000 TIMES
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P11

016364
016372
016374
16402

OO00O00000O00O0000

OQOOO0O00000
Pme 0t Pt s e Pt e Pt e
oo oo o
(IO IGIGILILG I
CONVN = pa b b= IO
IO LMoL

932777
001012

004416

000207
000277
Q0C205
004537
000204
004467

ot Dt Bt s s s ot ot e
o
¥ =
-
o

MOS

14-SEP-76 10:54 PAGE &Y

040000 161602 SCOPEC: BIT #40000, aSRPTR
8NE SCOPEB’
00N000 161572 Eé{ aqgugéasnprn
000032 000026 CMP SCOPEF , ICOUNT
BEQ SCOPEG'
000022 INC SCOPEF
000020 SCOPEB: E?¥ RETURN, 346
000010 SCOPEG: CLR SCOPEF
000006 E?Y 976, RETURN
ICOUNT: 4000
SCOPEF: 0
RETURN: BEGIN
:GROUP OF NESTED SUBROUTINES
SUBRl: RTS %7
SUBR2: SCC
RTS %S
016450 SUBR3: g;g /s JuSUBR2
177766 SUBRY: %$§ ’3 ,SUBR3
177766 SUBRS: g;g ’S , SUBRY
177766 SUBRG: g§§ /g , SUBRS
:ENTER HERE OR POWER FRIL
PFRIL: MOV %0,-(6)
MOV %1, =(6)
MOV %2, =(b)
MOV %3,-(B)
MOV %4, =(5)
MOV %5, -(6)
161300 MOV 24 -(£)
000002 000006 MOV sRYI, Dup
016572 MOV #$HAC , %0

s TEST SR FOR SCOPE
YES SCOPE

;NO - TEST FOR_ITERATION
s INHIBIT ITERATION

;EXIT - DONE

s INCREMENT COUNT
tREPOSITION THE STACK

: SCOPE RETURN

;CLEAR_COUN

: SAVE SCOPE RETURN PQINTER
SRETURN INLINE-NEXT TEST

;COUNT LOCATION FOR ITERATICN LOOP
QDDRESS OF LAST TEST

sONE INSTRUCTION

:ONE DEEP

: TWO DEEP

: THREE DEEP

;FOUR DEEP

;FIVE DEEP

; SAVE REGISTER OR STRCK
WHEN POWERING COMN

; IN CASE OF NO ERE
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3438 016536 017720
3439 016542 017720
3::0 0}55”3 oi?gso
4y 1%?&4 1066
3443 016560 012767
W44 016566 00000
3445 016570 BO0OC
3445 016572 000000
447 016574 000000
3448 01657 000000
2449 016600 016706
3450 016604 012600
3451 016606 014077
3452 01ebi2 014077
3453 016616 014077
454 016622 005037
455 016626 012667
456 016632 012605
3457 016634 012604
3458 016636 012603
459 016B4G 012602
/B0 016642 012601
3461 016644 012600
462 016646 005037
63 016652 109000
3464 016654 000002
3465 016656 125252
3466
3467 016660 016656
3468 016662 052525
3463
470 016666
M7 OLELEE 177777
472 016670 016672
473
W74 016672
475 QIE672 125258
76 016679 016676
g:;g 016676 052525
3479 016700 000000
480 016702 016700
3481
3482 016710
3483 016710 000000
MBY 016712 016710
485
486 016716
2487 016716 016720
3488 016720 000000
3489 016762
490 016762 000000
gagé 016764 000207

{4-SEP-78

016570

161236

NOS

10:54 PAGE &S

MOV JAC, (%0)+
MOV BMQ (%0)+
MOV asc (%0)+

A

MOV antsrnRT 24
HALT

SAVRG: O

HAC: 0

HMQ: 0

HSC: 0

RESTART: MoV SAVRG, %b
MOV (%6)+,%0
MOV -(%0), 'S¢
MOV =-(%0), 9"0
MOV -(%0}, ' 9AC
CLR L)
MOV (6)+,24
MOV (B)+,%5
MOV (B)+, %4
MOV {B)+ %3
MOV (B)+, %2
MOV (b)+,%]
MOV (6)+,%0
CLR J¥SAVRE
HLT
RTI

B: 125252

; FIXED VELUES FOR USE IN TEST
05s2ses

.=B+10

A: -1
A+Y

.=RA+4
125252
A+10
052525

:FOR STORAGE

¢ 0
C

.=C+10

TEMP: 0
TEMP

=TEMP+46

0 TEMP+10

.=.+40

FIN:

0
USER:  RTS %7

;STORE STACK POSITION, POWER FAIL FLAG

;HALT ON POWER DOWN NORMAL
:STACK IS SAVED HERE

;RESTORE REGISTER OFF STACK

;M@ MUST BE LOADED BEFORE AC

:RESTORE TIME OUT
*WHE:Y POWERING UP

; POWER FAIL OCCURRED
sRETURN TC MAIN LINE

; ADDRESS OF B

: ADDRESS OF A+10

; RDDRESS OF C

;ADDRESS OF TEMP

; ADDRESS OF TEMP+10 OR "D"

;BUFFER FOR _SP
:OVERLAY USER ROUTINE HERE IF 4KW, USE BANKI IF SKM

:POP-11 MEMORY DETERMINATION AND'SETUP
:USE WITH VARIABLE CORE QUANTITY SYSTEMS




JRIN.  MASYLL 2T(T3)
<OKBF.PlL
N 167
95 D167 8123 E
M 016774 01276:
Qv 817902 004767
98 017006 023727
493 C17014 101401
300 Q017016 90020F
3801 Ol 03277
3532 017026 001401
3523 317030 20020,
3504 017032 012767
3505 QI7ON0 12767
3306 Q17046 008537
3507 Q17052 008537
3508 017056 008537
€29 QI7062 005537
3510 0!7066 00853
11 017072 008537
€12 01707k 0OON3D
€3 017100 012602
35:4 017102 005728
33£S 01710y DQ2a7Ce
3816 017110 DQISH2
X17 712 0287
3Ei8 0I71i6 001437
3519 917120 Q227
3520 17124 QO3
352l C17126 Q227
3522 017132 Q01423
3523 017134 020702
3624 1TINS  O0IMIS
3525 CI7142 00O41L
3526 Di7144 005
3527 QIrl4e 012021
3528 017183 Q20Ce¢
3529 0i7154 CCI1374
3530 Qi7iSe 000207
€31 0IT1ED 204767
332 017184 OCO4S0
3533 CITiBk CO478?
3534 CITi72 COCNS3
3635 CI7i74 Q04767
323t 017200 0004Sh
| 3837 017202 004767
3538 017206 000MEl
| 383§ Ci7210 004767
| 355C 017214 DO04EY
3541 Qi7ele CQ4767
2S=2 017222 (000467
| 3243 017224 012701
344 017230 004767
2545 17234 012701
264 017240 004767
3647 017244 (Q1270]
22+ (017250 0047e7
4% 0l72S4 Cl27s.

L4-SEF-T8

O0NM 16
030401
gagu12
A0043

001003

0.7Cs2
0170Ss
e17see
017Ced

017C7

Cle7eM

009040
000042
00004
00004
020350
000052
it

12300C
1772700
10C000
177¢70

gelCa3

176564
176345

016766

10:S4 PRGE 66

161148

i
bw

0
0

e d

{
-
)

4y
40

DET!L:

DETH:
EIGHT:

TWELVE:
SXTEEN:
TWENTY:
TWOFOR:
TWOEIG:

CETR2:

MOVE:

STRT2S:
STRT24:
STRT20:
STRT!6:
STRT12:

STRTS:

XFER28:
KFER2Y:
XFER20:
XFER]B:

FIN + 4 APPLICABLE TO SYSTEM TEST 21
MOV #BEGIN, TRPR+2

MOV 2401, SKPBEL :BR .44

JSR %7, .MAMF

CMP 3842, sDET! :CHECK FOR DDP1

BLOS .44

RTS %7 :NO CORE EXPANSION WITH DOF1
a1t 21000.3SRPTR  :CHECK VARIABLE CCRE SWITCH
BEQ DETH :USE VARIABLE CORE ROUTINE
RIS s 14 ONLY

MOV sDET2, 4 :TRAF VECTOR SETUP

MOV 8340, 6 :TRAP STATUS SETUP

ADC 9837770 s CHECK FIR BK

A0S 3857770 :CHECK FOR 12K

ADC 38077770 :CHECK FOR 16K

ADS 28117770 : CHECK FOR 20K

ADC 38137770 :CHECK FOR 24K

ADC J818777 :CHECK FOR 28K

BR STRT28

MOV (8)+, %2 :RETRIEVE TRAP PC

157 B+ :DTSCARD TRAP STATUS WORD
BEQ CET3 s 4K

CMP STUELVE+Y, 2

83 STRTS : BK

CHP 8SXTEEN+Y, %2

BEQ STRTIZ . 12K

CMP BTHENTY+4, %2

BEQ STRTLE : 1BK

CHP 8TWOCOR+Y,".2

BEQ STR*20 + 20K

BR §IRT24 : 24K

CLR %0 :SET UP MAIN CORE CLRRENT
MOV (D)4, (1)+ :MOVE WQRD

CMP w0 aFIN+2 +MOVE COMPLETE?

BNE ) :MOVE ANOTHER WORD

RTS % ;MOVE COMPLETE

ISR %7, XFER28 'START 28K TRANSFER

8R MoD 2y :STRRT 24K MODIFY

ISR %7 . XFER2Y :START 24K TRANSFER

BR Mob20 :START 20K MODIFY

JSR %7, XFER20 :START 20K TRANSFER

BR MoD 16 :START 16K MODIFY

ISR %7 XFERLE :START 13« TRANSFER

B8R Mod12 :START 12K MODIFY

TSR %7 . XFER]2 :START 12K TRANSFER

BR mobe :START 8K MODIFY

ISR %7 . XFERB :START 8K TRANSFER

B8R Modu START 4K MODIFY

MOV 8140000, %1 :SET UP MOVE START LOCATICN
JSR %7 . MOVE G0 T0 MOVE SUBRCUTIN

MOY 120000, %1

JSR %7 . MOVE

MOV 150008, %1

JSR %7, MOVE

MOV 65000. .1
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015260
01-364
017370
Q173"

017300
017304
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PRALD

Py
G

)
%’
QOO0 0O0
W
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MRCYLL 2T

Qo4TeY
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OO0 0UOOO
s B Pt Pt Pnt Pt Pt P o0
(47
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o
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000114

012737
012737
012700
012702

01272C

006302
103374
000207
104000
890137
aliale)

14-SEF-T¢&

170560
240000
177850
022009
177680

144424
300240
124424
000240
1044¢eM
000240
064424
000240
O44424
QCo240
D444
000242

000308
000032
172100
00CaC!

0020C!

U]~ Joe e
oo o

~VO VO
OO~ Jr—=r—U L

s b= (L) I LN
aunogun
— =~
o

un
MO Lo £NVOO L

et elele alelelal o)y

<3~
dletin
wun

J0C00H

Q0aCCe

18:

10:59 PR3E 67

JSR
MOV
JSR
MOV
S SR
RTS
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

DET3: RIS
:ROUTINE TO SET
CALL: JSR

\FERlE:
XFERS:

MOD24:
MaD20:
MOC16:
MOD1e:
MOD8:
MODY:

PARCSR=
PARVEC=

Ca6

%7, MOVE
840000, 41
%7 novt
220000, %1
o, MOVE
"7 RETURN FROM TPA!SFERS
8sBEG IN+ 140006, TRPA+120002

sNCP . SKPBEL +120000

#BEGIN+120008, TRPA+100002

sNOP , SKPBEL + 100000

BEGIN+ 100006, TRPA+C002

sNOP, SKPBEL +60000

sBEGIN+60008, TRPA+40C02

#NOP, SKPBEL +40000

sBEGIN+40008 , TRPR+20002

shOP, SKPBEL +20000

sBEGIN+20008, TRPA+2

sNCP, SKPBEL

%7 ;RETURN FROM MODIFY
RCTION ENRBLE CN MR/MF PRRITY MEMCRIES

PC. .MAMF

172100 :ADDRESS OF FIRST MA/MF PA
114 :RCDRESS CF PARITY INTERRU

ERRVECsN
kO=0

SP="k
Re="2
PC=%7

MOV
MCV
MOV
MOV

MRMF:

MoV

ASL
8cc

RTS
.PARSRV:HLT

JHP

.END

SERRVEC+2, 28ERRVEC
sRTI, 9sERAVEC+2

:gng%sn.no :GET FIRST SR ADDRESS
SET TIME OUT INDICATCR
81, (RO)+ :SET ACTION ENARBLE IF AVAI
:BRANCH IF CSR NOT AVAILAS
gg :SHIFT AVAILABILITY INCICR
PC
-PARITY ERROR
J$ESTART




MRIN. MRCYIL 274732 IN-SEP-76  10:54 PAGE 69

DJKBE. P11 {ROSS QEFERENCE TRBLE -- USER SYMBOLS
A 016666 1620 1635 1654 1660 166b 1672 1679 1684 1691 1837 1711 1718 1741
1049 1773 1787 173 2099 2139 2193 2205 2202 2320 223 2248 2253
9260 g28b  g2re 2278 2285 280 297 2304 23l 2318 23 3349 2643
3704 210 2Plr T4 gveb  Jdclw 472 47N 3476
AC 900262 ci0e 3154 3156 3169 3171 31BM#  318E 3193 3212% 3214 3438 3453+
AT DISS12 3268 3361 3265
ALSUB 014136 3007 3012w
ARIEND 014200 3010 3021s
ARITST Q14112 300bs 3009
RSCNT 016350 3394%  3366* 3375+ 3379 339Cw
aSH  D00370 7178 3170
8 016556 1780 1335 1940 1945 1951 1958 1963 1964 1970 1984 1992 1993 200
2048 2053 2058 20eY 2071 2076  20cc 2084 2398 2l 2ii2 218 2135
2508 2513 2519 504 2530 9537  g4e 9593 9593 o998 o603 2608 9BiS
. 2520 bl 2628  26M2 8738 2739 2te 245 275) 3781 3webs 3467 3477
BEGANY D15444 3250 e
BESIN 00416 03 8% 0%  le1Se 333 329 I3 M5 S ;S W0 32 3o
BE320 D133 3295  3251e
BELL  DI5384 3233 )
BINCT Q16346 334is 330e 333* 334 37+ 3399
BR = OOOOCE 11018 .
BUFF = 016762 Sgés 780 775 791 812 1850 3339
¢ J167 1703 1726 1799+ 1810 1826  IBGI» ISS7s  1g73» 1891 190% 1963 1% 1963s
{994 1988  g207aw 2077 2097t 2D98r 099 g0tk B0 pasm 423  ipe  23oas
2414 2932¢ Y4B  QYR4s PY82¥ 50D 2542 2593 g6  JE2L 26Wle  Jbwa# 2893
2731% 2733 279k 2757¢ 2753  geds ' 2767  3473s 3480 3482
o= 17777% cg4s 31308
£ 31£532 3267 3268 3269
SINCT 003278 869+ 1003  1006* 1013+  102%s
INPL 014206 3006s 3033
T2 D14230 3034
ZoMPAR  0i4202 30248
SIRPAT 002964 B7C+  995¢ 9% 1007  1009% 10il1* 1023w
c 016720 1802+ 18i8% 1833s 1849 1865+ 1532+ 1900 23Twe 2332+  2330% 2406%  242ls  24M0#
2456% 2473* 243l 348ds
DATAL  D21574 g0gs 908 9ils  913*  917%
DATRZ 001622 809+ 924 935 38
SATR3  O21E76 Bi0+ 9%  93% 93l  9ySs
DATAY 051772 gil# 399 350  9pl*+  9eSs
DECML (0le342 33%ex 3359 335 3387
CELAY  30;776 Bi3e B33 355 960 967
CETI  DI&78k 886 3935k 3498
2 017100 3804 3513
CET3  QI741k 829 3516 35688
DET4 017032 3502 3504s
v 00032 Tide  32(3s ,
£¢__ = 00000! g64 11048 1157 1165 1206
EfesAT 01473 753+ 3001 3199
EIGHT 01704 2506w 3515
ENDERE 015322 3180 3227s
RRVEC= 00000Y 3574s  3580% 3501 )
ECTeRT . 000570 771 7o4e 3274 3330 3592
EZPRIN_ 01£050 3323 233ls
= 000000 1128

FENDZ 002674 670 863 11138 1148




JMRIN. MACYLL 270732 IN4-SEP-T6 10:54 PAGE 70

“QKBF.P11
FEND1 002716
FIN 016762
HRCH" cxgsre
ﬁEﬁ' = ?64888
HMQ 516574
HPCSR 000274
MPDBR Q00276
WPOUT 0017

HSRINZ 001670
ICOUNT 0le440

= 000500
INTCNT 001774
IRC gcasle
IRF d02610
IRK 002322
IRP 002426
LIST 016352
LKCSR 000300
LKl 002000
LKe 002020
Lk3 002022
LK4 002040

LP! 00eiel

CROSS REFERENCE TRBLE -- USER SYMBOLS

1115 1118s
586 3339 34908 3494
437 34468

e

g £ leE

i1

el i7e8 1735 1744
2l 1829 1836 1844
31 1937 1942 1947
15 2022 2029 c03b
0l 2108 2liy elal
4 220l 2207 eeld
2280 2287 2292 2299

6878 821 B25S* 952
6888 Q50#

9438 962

649 9528

3508 %3

Q58 9618

£8Ss 826 9I34# 931
65868 934 Q3%

34488

g4? 9318

9418

3343 33918

£89s 838# 971% 974
9708 984

9738 980

652 9748 1632

9788 988

1029 1049 1063 1080
614 32708

6308 874# 880# 397
B9ls 871% 9%6% 1014+

94 #

9774

10968
1000

EOB

IS5+

3099+
1206

9Bl

1647
1015

S5C#

nNe--
ot Poea

985

1648%

3128#

987#

3403

J4l1ls




JMRIN.
DZ3KkBF.P11

Lee 002leb
LP3 002206
LPY 002216
LPS 002254
LP6_  DO2ISY
LPSC = 002160
LSH 000366
MRINLI 001500
MINUS 016150
NANUM  01620C
MCADD 016282
MOCl2 Q17352
MIDIE (017338
MOC20 Q17322
MoDed 0173058
MODY 017402
MODS 017366
MOVE Q17144
M3 000350
MUL 000380
N = 00CO0C!
NOERE 000472
NCP = 00C240
NOR 000364
NUMA 014176

PARCSR= 172100

MRCYLL att3ad

14-SEP-76 10:54% PAGE 71

CROSS REFERENCE TABLE -- USER SYMBOLS

1012

988

1003

FOb

16024

1892
1635




JRIN,  MRCYLL 271732)

<QKBF.P1!

FRRVEC= 000114

PC =%00000?

PFAIL 016504

PRFLAG Q15562

PRINT  DISSeM

PRINT! 8160;8
TRB

RC2 002466
R0_ = 0OGOOM
REF = 013612
REFF ~ 013612
REG] 001516
RENDZ 303062
RENDI  003].2
RESTAR 316600
RETJRN Q16444

RFCAR 000314
RFCSR 000316
RFCSRH 000320

RFDRE 000306
RFORR 000310
RFFUNC 002660

ROTEN] Q14064
RPBAR  00042M

RPCSR 000426
RPCSRH 000430
RPORE  00O4iIM

14-SEF-76 10:S4 PAGE 72

CROSS REFESENCE TRBLE -- USER SYMBOLS

35738
357°8%
60S

779%

608
329
30
864
864

3590%
759

1057
842

3231
3283

3317
1157
1157
1065+
1062%

1074%
1075

3006*
2900

89S
1181
1615%
1082#%
1088+
1093*
1094
1092

884+
1037
1041
1042

1040

B4

34294
3286%
33418
1171
1087

1071
10764

3012
2904

3092

84S

3327

3406

1033

859

GO6

1046

34138

1047 1051

2938*

1053

2941

2944

2967

2993




JRIN,  MRCYLL ’? 733‘

<UKBF.Pl!

RPORH  00CM12
RPDAR 000420
RPOSR 000416
RPFUNC 000432

RPSTQR 002366
RPYC 000422
RPWORD= 176000
RP] 002402
RSR  =%000002
RTIA 001520
RO =%000000
RICO =~000000
R1Ci =x000C0l

R2 __ =-.000002
SAVEC  D1606E
SAVPC 016064
SAVRZ 016052
SavR3 016054
SAVRY 016056
SAVRE 016570
SBELL  D154CC
5C 000354
SCOPE = 104400

SCOPEB Q016420
SCOPEC G

SCOPEF Q01E442
SCOPEG Qle4et
SEVEN 016340
SKPBEL 015350
SOFTSR 000176
SOLPAT 002266

sp =%000006
SRE 000356
SRPTR  0OOI7Y
STAR 016156

START  000S02
STARTZ 000b4e
STATUS= 177776
STRT12 017210
STRT1e 017202

14-5EP-7% 73
ROSS REFERENCE TABLE -- USER SYMBOLS

A1 ]
v3cs
73l
73°H

10:54 PAGE ¢

847

849«
10S1
1080

1059+

818
8%+

786
874

B34

823

793

HO6

831

794

34b2#

NIV - s 0 b
N)— - 0@~
a0 DO WU+
me—unnnnacrunoe

mn
w
~J

3563*
10248

3257

382+

835

799

3565+

3288

3294#

839

3567%

3324

860

82s

3328

865

833

3399

838

340!

856

3501

857
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JMRIN, MACYLL 27.7°32) 14-SEP-76 10:54 PRGE 7M

ZQKBF P11 CROSS REFERENCE TABLE -- USER SYMBOLS

STRT20 017174 3524 35358

STRT24 017166 3525 3533

STRTSS 017160 3512 3531

STRT8  Qlralb 3518 3541

§TL 001036 816 "Bl8s

5T 001050 813 821

513 001070 B22  Bo4 826w

5738 001104 B8  B83ls

ST§  poite? 827 832 835k

§15 004G 83k 839

ST8a 001210 841 8508

STE 001274 840 8608

517 001322 86l  BESH

518 001404 866 867 8758

ST8A 001450 878 883 885

SUBR1  D16446 34168

SUBR2  D1EMS0 MI78 3419

SUBR3  DIBMSH I8 21
SUBRY  D1E462 218 3423
SLBRS 016470 34238 34a5
SUBRE 016478 2793 3425

A 014604 3113 3106
SXTEEN 017056 35088 3519
= 177340 7e08 721 722 723 785 72

TCBA 000404 7068 1164%  1205#

TCBLK 002670 11094

TCCM 000372 7els  BeME  1116%  1119% 1121% 1123 1132% 1136  1146% 1155% 1157% 116G 1167

1171x 1174 1182% 1185 1189  1199% 1206¢ 1209  1213x

TCDT 000376 738 1l2e 1139 114 1177 1192 1195

TCEXPE 002672 B2 1110% 1120% 1126 1141 1142 11S2% 1177 1194% 1135
TCFIRS  0DO6EM gee  1107s 1120 1192
TCF1 ~ 00erde 1118 1123

TCFiIA 002740 11218 1127

ICF2 002774 1128 1131w

CF3 003010 1131 1136 1170

TCF4  00305¢ 11568 1172

TCIV 000406 778 Bb3x  1113%  1118% 1131% 115!  11S8%  1162% 1170+ 1184¢  1203%  1212%
TCLAST 002666 11088 1133 1182

TCOM_ 0l4242 30388 3045

TCOM2 01431 3051s 3058

TCOM3 014356 30638 3070

TCRBK 003332 1198 1203

TCRBUF 003416 743 797 1205 1218

TCRBL 003370 1203 1209

TCRI 003210 1188 1174

TCRIA 003240 1179  1182%

TCR2 003246 1178 1184

TCR3 003262 1184 11898 1212

TCRY 003324 11998 1214 ) .
1CSR 016062 585 3240 3295 3298 3301 3309 3314 3322 333e 3T 3 3382
7657 000374 7ees 1114 1153

TCWBK 003130 1185  11b2a

TCWBUF 003416 116 12178

TCUBl  0031ke 1162 11678

TCiC 000402 70e  1163%  1204#

1 0004H 7408 1207




.MRIN,

MRCYLL 27(732)

DZQKBF.P11

12
TOBR

e

TIME
TJSR1
TJSR2
TJSR3
TOODLE
TRCSR
TROR
TRPAR
TRPB
T5C0MB
1SROT
TSROT2
TSRT2A
TSTARI
TTCSR
TTOBR
TTYINR
TTYIN]
TTYINZ
TTYINS
TT(INY
TWELVE
TWENTY
TWOEIG
TWOFOR
TYOUTR
TYOUT1
USER

Q00446

016060

1915

313614

002116
013044
013046
013060
016336
000260
000262
015556
015550
014420
013450
013624
013616
014100
000264
000266
00iS22

017072
017066
001576
001612
0le784

14-SEP-76 10:54 PAGE 75

CROSS REFERENCE TABLE -- USER SYMBOLS

7448

746
3297%

3300%

1718%
1758
1808%
1858
1957+#
c018%
2071

Q148

3308%

797%

799»

c309%

3103%
989

914
3560

800+

356c#

817x

35b4*

881+

3566#

921

3236




KOB

MAIN.  MACYLL 271732) 14-SEP-76 10:S4 PARGE 76

<OKBF.PLI CROSS REFERENCE TRBLE -- USER SYMBOLS

WAITL 016126 33478 3348

WRIT2 Ol&304 33768 3377 3381

WRIT3  Ol4470 30874

WRITY 014520 3093 30984

WRITS Qlyu7e 3088

WD = 000014 1099% 1165

KWGICT 016344 3342  3359% 336l 3366% 33884

WRTOC 016220 3358 33634

XFENDZ 003060 11488 1193

XFER12 Q17264 3539 35514

XFER1E Ql72SM 3537 35491

XFER20 0l7a44 3535 35478

XFER2Y Q17234 3533 354Ss

XFER28 Q17224 3531 35438

XFER8 017274 J541 3553

XLIST 016276 3369 33758

XX = 000000 S4s 917 928 945 985

YESRT Q15552 3249% 3251 3259 32768

YESTR Q15452 32564

YESTR1 015504 32638 3266

YESTR2 015510 32b4s

. = 01746Y4 5354 600 60l# 602 604 607s 610s 6138 6158 b4cs &51s TRl 6588
bbls 6634 6694 6728 6764 748 787 795 843 846 848 890 904
922 932 937 953 975 986 1001 1016 1034 1048 1054 1068 1085
1124 1137 1143 1168 1175 1190 1136 1210 1621 18626 1655 1661 1667
1673 1680 1685 1692 1698 170S 1713 1720 1727 1734 1743 1751 1759
1767 1724 1781 1788 1795 1804 1812 1820 18 1835 1843 1851 1859
1867 1875 1884 1893 1902 1311 1930 1936 1941 1346 1353 1959 1965
1972 1979 1986 1994 - 2000 2007 2014 e021 2028 2035 2042 2049 2054
2059 20eb 2072 2078 2086 2093 2100 2l10: 2il3 ela0 2128 2135 2141
2149 2156 2163 2170 ei7? 2185 2193 2200 2206 eeld gaae 2230 2238
2243 2248 2255 22kl 2267 2273 2279 2286 229l 2298 2305 2313 2320
2327 2334 2343 2351 2359 2367 2376 2384 2392 2400 2408 2416 2423
2426 2434 2442 2450 2458 2466 2475 2484 2493 2502 2509 2514 2520
2525 253¢ 2538 2544 2 51 2558 2565 257¢e 2579 2587 2594 2599 2604
cbl0 cblb gbee 2630 e63? 2644 2651 2bs8 2bbSs 2672 2679 2687 2690
2b98 2705 2711 2718 27eb 2734 2740 2746 2752 2760 c768 2778 2786
2794 2736 2798 2800 2808 2810 2813 2819 2821 2824 2831 2833 2936
2843 2845 2848 2855 2857 2860 2867 2863 2872 2914 2915 2916 29i8
2319 2320 2322 2923 2925 2926 2330 2952 2953 9S4 2356 2957 2958
2960 2361l 2363 2964 2968 €978 2979 €980 2382 2983 2984 29386 2987
2989 2990 2994 3000 3016 3027 3041 3054 3066 3076 078 3080 3104
3106 3109 3111 3121 3135 3138 3146 3149 3157 3160 163 3172 3175
3178 3187 3190 3193 3200 3203 3206 3215 3218 3225 3229 3234 3241
3284 3289 3296 3299 3302 3310 3315 3323 3325 3383 34708 34748 34828

34868  3489s&  3494s 3499 3529
JMAME - 017420 3497 35808
.PARSR 017456 5SS 35918




—— ——————— — —

MRIN.

MACY1l 27t732)

DoQKBF.PLL

TNCV

28764

e s m—
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14-SEP-76 10:54 PAGE 78
CROSS REFERENCE TABLE -- MRCRO NAMES

ase7

2951

LOb




. MRIN.
DZQKBF.P11

ROC
RDCB
RDD
RASL
ASLB
RSRB
BC:

€S
EQ

BvC
BVS

CLR

MRCYLL 274732)

P Pt Pt [(V]a}]

10:S4 PARGE 80
NCE TRBLE -~ PERMANENT SYMBOLS

3507

1632
3363

2979
2843

907
1621
1743

uru

£V 000~ DD
— 0000 NNNOUN
U O WO 0 ouUil)

nurnu

&Jmmmmm»-—-—u—

3509

1638
3371

3589
28e?

1655
1759

MOb

3510
1641

1650

1643
2236

972
1033
3401

1115

912
3111

2978

1036
2902
3235

837
2025
3036
3341

1917

1646
3244

1037
350!

1154

340
3126

3000

1042
2918
3250

849
2032
3037
3342

2126

1649
3294

1053

2794

958
3146

3104

1056
2922
3290

875
cl3s
3049
3366

2133

3109

1038
3237

3241

1060
2925
3352

880
el3e
3030
3357




MAIN,
DZQkEF.PlL!

CLRB
CHP

CMPB

COM
come
D

DECB

HALT
INC

INCB
JMP
JSR

MOV

MRCYL1 &7(732)

3462
2382

?8?
1620
1742
1385

10:54 PAGE 81
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

14-SEP-76
3526
2390 2398
937 979
1625 1654
1759 1758
1393 2020
ele? el34
a4es a4s?
2759 276?
3026 3023
3403 3498
936 1039
2dle 2319
2533 2538
erlz 2725
2019 2154
2556 2563
1857 2033
2577 2670
3277 3326
356 978
3031 3032
939 %l
3057 3069
1918 3001
1207 2775
3425 3497,
743 750
782 791
852 853
879 888
1050 1062
1163 1164
1642 1645
1731 1732
1785 1792
1847 1848
1907 1916
13¢8 2004
2146 2153
2235 2247
23eH 2331
2389 2336
2484 e45S
ebe? gb34
2731 2738
2865 2897
3143 3144
3232 3239
3297 3300
3344 3345
3431 3432
3451 3452

2549

S

188
1766
2027
2140
2465

2b49

{88

1866
cC34

2758

183

1874
2041

15
1958
2077
g2l
2578
2341
3217

2278
2519
cbb4
3162

1177
1}19
1964
2085
2229
2586
2967
3224

2285
esey
2671
3177




10:54 PAGE 82

JMQIN, MAOYIL 274732 IM-SEF-TH
DoONEE.P1Y CRISS
3508 3512 3827 3543
Je82 3563 3564 3565
MOVE S5 85’ 858 889
231 232 2332 530
3 1868 1873 2040 alvs
NESS 245k 2464 2585 2677
P 1329 3248 371 32
RESE? =85 i 802 3268
i 2905 291C 2911 29!
RoLB 2830 £842 2948 2943
RIR 2306 2907 2908 2908
RIRB o 2818 2348 2946
RY: o4 896 915 925
1147 1156 1159 11656
- 3464 3581 -
RS 752 280 2332 297
3503 3530 3585 3568
S8 1300 19C3 2191
£3:8 2431 2500 3223
Scl 2816 2840 2364 4.7
SEC 1881 1890 1899 1308
SuB 1773 1780 1787 179
S K8 104] 1088 1074 1033
TP ce3
vsT 782 770 805 82!
1834 1842 188C 1858
. 2697 788 3156 a7l
1STB 842 a4c 865 903
2375 2338 2407 2415
3314 32¢ 3347 3376
WRIT ggé 3094 3065 2096
END 3833
LIST £00
MG 2878
NLISY
Y Y SSE 1220 41?7

ERRORS DETECTED: O
CEFALLY GLOBALS GENERATED:

3545
3588
1031
2538

3273

2950

247
943
1183

2996
3590

218z
1332
3103

826

3547
3567
1046
cS42

REFERENCE TRBLE -- PERMANENT SYMBOLS

3549

2975
2372
1200
3384

a47e
2035
3118

877
1901
3214

2441

#D20KSF DZQKBF SEO/SOL/CRF/DS ERFZ/EN: ABS=DSKM:DZQkBF.Pl!
4 SECONDS

RUN-TIME:
RUN-TIME RﬂTIO §7737=1.5
CORE LSED: 12K (294 PAGES)

2491
2105
3123

1114
1913
3

449

1032
3264

3418

1052
3276

3420

— ()
—LNun
~oun
[ § AN |

1366
3285

M2

3558
1208

1083
3331

3424

2695

1803
2148

?°
3295

3559
1213

1117
3437

J426

1122
3410

3431

3222

(Y1 0
[ ] 0-.(2
oo

Wr—
82
—un

3881
23il

1133
3436

350%

1827
25C1

1047
3303
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