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ABSTRACT

THIS PROGRAM IS A MEMORY EXPANDABLE INTERACTIVE BUS EXER=-
CISER FOR A PAPER TAPE QRIENTED PDP=11/20., 1T PERFORMS 4
TEST OF INSTRUCTIONS AND CONCURRENT OPERATIONS OF 1/0
EQUIPMENT SIMULTANEQUSLY, 1T MAY A SO PERFORM THE

SAME OPERATION INDEPENDENTLY, THIS PROGRAM IS NOT

TO BE CONSIDERED A TOTAL CHWECK OF THE SYSTEM, IF AN ERROR
1S DETECTED IN AN 1,0 DEVICE, 1T WILL PROBABLY BE NECESSARY
TO CORRECT THE MALFUNCTION WITH THE RESPECTIVE DIAGNOSTIC
FOR THAT DEVICE.

IN THIS VERSION THE INTERRUFT SERVICE ROUTINE FOR THE
DISKS, KWiilL, PLUS THE STACK AND THE NPR DATA BUFFERS ARE
RELOCATED TO THE CURRENT BANK,

REQUIREMENTS

EQUIPMENT

PDP-11/20 STANDARD COMPUTER

OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE

MM11 UP TO 28Kk OF MEMORY
RC11 DISK

RK11 DISK

RP11 NISk

RF11 NISK (256K)

Tcit DECTAPE=TRANSPORT ZERO
KEL1L EXTENDED ARJTHMETIC UNIT
KWi1l LINE CLOCK

RCL1 HIGHW SPEED READER/PUNCH
KLit ASR33 OR ASR3I5 TELEPRINTER=LC11,VT05
LP11 LINE PRINTER

STORAGE

PROGRAM STORAGE =~ THE RQUTINE USES MEMORY
FROM pR@R2 TO 17476,

LOADING PROCEDURE
METHOD
PROCEDURE FCR NORMAL ABSOLUTE TAPES SHoULD BE FOQOLLOWED,
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STARTING PRQCEDURE

RONTROL SWITCH SETTING

STARTING AT S4& 202 ALL

STARTING

(A)
(8)

tc)
(o)

Ski
SW1
SW2
SK3
SW4
SW5
SHb
Qw7

IF EAE EXIST

22@ = SR = 2¢@777
202 = SR = 7Ap1977
CORE EXPANSTON
220 3 SF = pp2xXX
280 = SR = 2722pLQ
170 NEVICES

INHIBIT HSP
INHI®IT HSR

INHIRIT FF1q,
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SWITCHES SHOULD BE SET AS INDICATED.

ANDCRESS OR ADDRESSES

TEST PROCESSOR OQNLYaWITH CORE EXPsinS[CN
TEST PROCESSOR ONLY=4K-INKIRIT

TEST I/0 ONLY
-CORE EXPAND AND TEST ALL AVAILARLE

INHISIT TTY OUTPUT
INHIRIT TTY INPUT

INHIBIT LINE CLOCK

RK11, RC11 AND RP11 DISK(S)

INHIRIT TCli DECTAPE

INHIRIT LINE PRINTER === IF LINE PRINTER IS USED,

MUST RESTARY AT 402

IT WILL BE AUTOMATICALLY SELECTED

PROGRAM AND/CR OPERATOR ACTION

LOAD PROGRAM INTH MEMORY,

SET SWITCH REGISTER TO STARTING ADDRESS,
LOAD ADDRESS.
SET SWITCHES TO INHIBIT NON EXISTANT DEVICES
PRESS START,
THE PROGRAM WILL LOQP AND

BELL wILL RIMG UNCE PER PASS OF THE PROGRAM,
4 MIMIMUM OF TWO PASSES SHOULD

ALWAYS BE RUM,
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OPERATING PROCEDURE

OPERATIONMAL SWITCH SETTINGS

AT SA 202 ., THE INSTRUCTION AND LOGIC TEST, WITH ALL S®ITCHES
DOWN THE PROGRAM WILL TEST ALL DEVICES AND PRINT QUT ON ERRORS

AND CONTINUE IN TEST, (BELL WILL RING AT COMPLETION OF A PASS)

SWITCH SETTINGS ARE

$W15 = 1 OR UP ,,, HALT ON ERROR

SW1i4 = 1 OR UP ,,, SCOPE LOOP

SW13 = 1 OR UP ,,, INHIBIT PRINTOUT

SW12 = 1 OR UP ,,, INHIBIT TRACE TRAPPING

SWii ="1 OR UP ,,, INHIBIT ITERATION LOOP

SW1g = 1 OR UP ,,, INHIBIT PROCESSOR TEST

SW@9 = 1 OR UP ,,, INHIBIT VARJABLE CORE EXPANSION
SW@8 = 1 OR UP ,,, RESTART ON ERROR

SUBROUTINE ARSTRACTS
BEGIN SA 222
SCOPE

THIS SUBROUTINE CAl.L 1S PLACED BETWEEN EACH SUBTEST IN TWE
INSTRUCTION SECTION, IT RECORDS THE STARTING ADDRESS OF EACH
SUB-TEST AS 1T IS BEING ENTERED. IF A SCOPE LOOP 1S REQUESTED.,
1T WILL JUMP TO THE START OF THWE SUBTEST THAT THE SCOPE LCOP

1S REQUESTED FOR, IF SCOPE LOOP IS NOT REQUESTED, THERE WILL
RE EJTHER A FIXED OR RANDOM NUMBER OF ITERATIONS ON THAT SUB~
TEST BEFORE THE NEXT SUBTEST IS ENTERED, SWITEH 11 ON & 1
INHIBITS ITERATION QF SUBTESTS,

HLT
1S A ROUTINE THAT PRINTS=0UT AN ADDRESS THAT TAGS THE FAILING
SUBTEST, AND THE STATUS REGISTER AT THE TIME OF TWE FAILURE,

TRTRAP

THIS ROUTINE WILL ALLOW THE TRACE BIT TRAP TO BE SET AFTER
FIRST LOOP OF THE PROGRAM, UNDER NORMAL TESTING THE TRACE
BIT WILL BE SET ON ALTERNATE LOOPS OF THE PROGRAM, WHEN

SET 1T CAUSES A TRAP AFTER EACM INSTRUCTION, THE FIRST
INSTRUCTION EXECUTED UPON TRAPPING IS AN "RTI" WHICH RETURNS
TO THE INTERRUPTED SEQUENCE OF INSTRUCTION, THIS SEQUENCE

1S CONTINVEDR TI1LL TWME END OF TME PROGRAM LDOOP 1S REACMED,
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(5. OPERATINS PRACECURE FQONT'D)

5.2,8

TRAPCATCHER

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCATION
2, NESIGNEN T2 DETECT, AND ISOLATE UNWEXPECTED TRAPS AND
INTERRUPTS TN TKE TRAP AND INTERRUPT VECTOR AREA CF
MEMORY.

THE PRINCIPAL OF THIS RQUTINE I15: THE VECTOR ENTRANCE
ADDRESS POIN'S TC THE NEXT SEQUENTIAL WORD WHICH CCNe
TAINS A HALT (202¢2), (THIS LOCATION IS ALSO THF STA-
TUS FOR THAT VECTOR ENTRANCE, BUT THIS waS NO EFFECT O
1T ALSO REING THE MNpXT INSTRUCTIONY,

1F A WALT OCCURS IN THE TRAP OR INTERRUPT VECTOR AREA,
ZEGISTER S1X 3HMOULD BE EXAMINED 70 DETEGHINE ITS (ONe
TENTS, THEN USE REGISTER SIX CONTENTS aS AN ACCRESS T0
NETERMINE TWE LOCATION WHERE THE PROGRAM WAS AT, WHEN
THE INTERRUPT OR TRAP OCCURRED, (MEMORY A4S SPECIFIED
BY R6 COMTAINS THE PC OF THE INSTRUCTION FOLLOWING THE
INSTRUCTIQN HHERE THE TYRAP OCCURRED),

TTYINI (TTY INPUT)

*HIS RCUTINE OPEPATES IN THE INTERRUPT MODE

AND CHECKS FOR A COUNT PATTERN IN THE READER

nF THE TTY, THE ROUTINE WILL ACCEPT AN INFINITE
MUMBER OF ZERD BYTES (RLANK TAPF), BUT THE
FIRSY BYTE THaT 18 NOT 4 ZERC MuUST BE A GNE

AND ALL SEQUENTIAL BYTES MUST RE ONE GREATER,

[F THWE ROUTINE DETECTS AN ERROR IN THE COUNT
PATTERN, T CHECKS Y0 SEE IF [T 1S A

207 (BELL). IF SO 1T 1S IGNORED, IF NOT A
TOMPARSINN ERROR S FLAGED.

TYOUT (TTy QUTPUT)

THIS IS A RQUTINE THAT QUTPUTS 4 COUNT PATTERN Ii
THE INTERRUPT MOOE TO THE TELEPRINTER, IF A PAPER
TAPE 1S PUNCHED IT MAY HAVE 287'S (BELLSY IN IT,
PUNCHEC WHEN THE RELL FOR PASS COMPLETE RINGS,

RFSTART (RFe1l DISK)

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK OF THE NI18K,
THE DATA THAT IS WRITTEN ON THE DISK IS PART OF TEST PROikaM
cODE THAT IS NEVER MODIFIED., THIS SEGMENT QOF CORE IS WRITTEN
IN CONTIGUOUS BLOCK THRU THE DI1SK MEMORY, AFTER THE TOT:L
DISK(S) HAS BREEN WRITTEN, A WRITE CGHECK IS USED T0O VERIFY THAT
THE DATA HWAS BEEN WRITTEN CORRECTLY ON THE DISK, NOTE T-4aT KC



(MAIN, MACYL11,615 7eMAY=72 231183 PAGE 6
TL7QE4

NDAT]" ARE USED IN EXERCISING THE PISK (DATA IS NOT TRANSFERRED
INTO CORE), THERE 1% A LOCATION IN THE PROGRAM THAT [F “MODIFIED
WILL ALLOW EXERCISING UP TO EIGHT DISKS, THE INTERRUPT

SERVICE ROUTINE AND DATA BUFFER IS TRANSFERRED TQ THE CURRENT
BANK THAT INSTRUCTIQONS ARE BEING EXECUTED 1IN,
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FENDZ (Tri11 “ORWARD END 2ONE)

FENDZ IS THE FIRST ANORESS IN THF NECTARE INTERRURT

VECTOK (214), THIS ROUTINE WILL RFAD, 'I7 REVERSE, RLGCK
MUMBERS UNTT: THE REVERSE FND ZO0'E 1S FOUND, AT THIS

POINT THE INTERRUPT VEETOR aND ~OMMAND REGISTER 4RE MONDIFIED
TO RFAD aLL ~LOCK NUMBFERS IN THF FORWARD JIRECTICH, EACH
gL0ck NU4BFK READ 1§ COMPARED WI™H THE EXPECTED R 0CK Nuv-
ofER fQUN™ aNh: MISCOMPARISONS REPMRTED, wHEN EaCH BLOCK 1S
FOUNR (WITH "HE EXCEFTION OF BLACK @) A R2LOCK (4yg WORDS)

NF TEST HATaA IS “RITTEM ANTO TAPE, AFTER ALL SLUCK NUMRERS
HAVE BEEN RE-D THE TAPE 1S DRIVEM INTO THE FORWARD END ZOANE,
HERE THE DIK' CTIOM 1S REVERSED AMD ALL BLOCK NUMEERS ARE READ
IN REVERSE. STARTING WITH 5SLOCK 112 THROUGH RLOCK 1 Twf
NATA iS SEAf FROM TAPE, THE SAMF SUFFER IS USED FOR BOT= READ
AND WRITE nB. RATICMNS, THE DATA IN THE RUFFER IS CHECK=
SUMMFD DURING THE RpAD QPERATION. IF THE DATA-BUFFER IS
NESTROYED DLRING A REAN OPERATION IT MaY BE NECESSARY Tn
RELOAD THE PROGRAM,

LCLK (LIME €L 0CK)

THIS TEST OF THE LINE CLOCK IS '™ THE IMTERRUPT
MODE, IF OFP:RATING CORRECTLY ThHE SYSTEM 1/0

WILL RUN A FiLL SPEED FQR 55 SEUCNDS THEN ALL

1/@ AT LEVE| FOUR OR LESRS WILL STALL Fok S SECONDS.
THIS 1S =2ASE™ ON 60 CYCLES AS THE LINE FREQUENCY,

5.2.11 LPL1 (LINE PRINTER)

5.2.12

5.2.13

THIS RCUTINE OUTPUTS TO THE LINE PRINTER IN
THE FLAG MOCF WHILE FILLING THE RUFFER IN
THE INTERRUFT MODE WHILE THE BUFFER 1S RFING
PRINTED.

HSRIM1 (PC14{ INPUT)

THIS ROUTIME OQPERATES IN THE INTFRRUPT MNOGE AND CHECKS FTR &
COUNT PATTER™ IN THE Pe11 RTADER, THE ROUTINE wILL ACCEPRT

AN INFINITE “UMBER oF ZfRO BYTES (RBLANK TAPE). HUT THE FIRST
sYTE THAT 18 NOT & ZERO MUST BE » ANE aNf ALL SETUENTIAL HYTES
MUST BE INE (REATER, If THE ROUTINE DETECTS AN ERROR IM THE
~OUNT PATTERM., A DATA ERRQR IS ¢LASBED,

HPOUT (PC11 OUTPUT)

THIS IS A ROUTINE THKAT QUTPUTS 4 COUNT PAl TERh [ti THE IN=-
TERRUPT MODE TO THE HIGH SPEED PUNCH,
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5,2,14

5.2,15

5.2,16

5.2,17

RKSTART (RK=1l DISK)

THIS ROUTINE PERFDRMS A WRITE AND A WRITE CHECK OF THE DISK,
THE DATA THAT I8 WRITTEN ON THE DISK IS PART OF TEST PROGRAM
CODE THAT 1S NEVER MODIFIED., THIS SEGMENT OF COPE IS WRITTEN
IN CONTIGUOLS BLOCK THRU THE DISK MEMORY, AFTER THE TOTAL

DISK HAS BEEM WRITTEN, A WRITE CHECK IS USED TO VERFIY THAT

THE DATA HAS BEEN WRITTEN CORRECTLY ON THWE 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
TRANSFERRED TO THE @URRENT BANK THAT INSTRUCTIONS ARE BEING
EXECUTED 1IN,

RESTART (REw=11 DISK)

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK OF THE CISK,
THE DATA THAT IS WRITTEN ON THE DISK IS PART OF TEST PROGRAM
CODE THAT 1§ NEVER MODIFIED., THIS SEGMENT OF CORE IS WRITTEN
IN CONTIGUOUS BLOGK THRU THE DISK MEMORY, AFTER THE TOTAL
DISK(S) HAS REEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THAT
THE BATA HAS BEEN WRITTEN CORRECTLY ON THE DISK, NOTE THWAT NO
"DATI" ARE USED IN EXERCISING THE DISK (DATA IS5 AOT TRANSFERRED
INTQ CORE), THERE 1S A LOCATION IN THE PROGRAM THAT [F “MODIFIED
WILL ALLOW EXERCISING UP TO FOUR DISKS, THE INTERRUPT
SERVICE ROUTINE AND DATA BUFFER 1§ TRANFERRED TO THE CURRENT
BANK THAT INSTRUCT]ONS ARE BEING EXECTUTED IN.

RPSTART (RP=1l1 DISK)

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK OF THE NISK,
THE DATA THAT IS WRITTEN ON THE DISK IS PART OF TEST PROGRAM
CODE THAT 1S NEVER.MODIFIED. THIS SEGMENT OF CORE IS WRITTEN
IN CONTIGUOUS BLOCK THRU THE DISK MEMORY, AFTER THE TOTAL
DISK(S) HAS BEEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THAT
THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK, NOTE T4AT NO
"DATI" ARE USED IN EXERCISING THE DISK (DATA 1S NOT TRANSFERRED
INTO COREY., THE JNTERRUPT SERVICE ROUTINE AND DATA BUFFER IS
TRANSFERRED T0 THE CURRENT BANK THAT INSTRUCTIONS ARE BEING
EXECUTED 1IN, .

CORE EXPANSION (DET1!

THIS ROUTINE IS CONTROLLED BY SWITCH 9, THE PROCESSOR
MAINLINE CODE WILL BE EITHER 4KW OR EXPANDS TO THE MAXIMUM
CORE THAT 1§ AVAILABLE, THE ROUTINE DETERMINES THE
MAXIMUM CORE SIZE By DOING A "DATO"™ TO A LOCATIOMN IN EACH
BANK, IF THE BANK DOES NOT EXIST, A TIME OUT WILL OCCUR,
WHEN CORE S12E IS DETERMINED AN IMAGE OF BANK @ 1§ TRANS=
FERRED 70O EACH EXISTING BANK, THEN THE CODE IN EACH BANK
1S MODIFIED SO THAT, WHWEN THE LAST SUB TEST IN & MEMORY
BANK IS EXEGCUTED TWERE IS A JUMP INSERTED TO THWE FIRST SUB
TEST OF THE NEXT BANK, WHEN IN THE LAST BANK THE MODIFIED
INSTRUCTION WILL TRANSFER YOU TO BANK 2,
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5,3

5,38.1

TRE LISTING SHOWS ONLY THE CODE oF BANK ZERO,
FRROR OCCURS THAT Is NOT IN BANK ZERO, IGNORE
RITS OF THE PRINT OuT AND USE THE LISTING FOR

PROGRAM AND/7R OPERATOR ACTION

LOADING AMND STARTING AT 27M2 WITH tLL SWITCHES
CNWN IS WORSE CASE TgSTING, IF Al ERROR IS
CETECTED HERE, THFERE WILL BE A PrRINTOUT, WHEN
AN ERROR 1S [CFTECTED AND [T IS NFCESSARY TO
ScOPE ON 1T, FLACE SWi5 UP T7J HALT ON ERROR,
THEN SW14 UP 70 LOQP ON ERROR, THEN SW1X UF TO
OELETE PRINTCUTS, WHEN TESTING THE HSR CR TTY

WHEN AN
THE BANK
BANK ZERD,

READER THE TAFE MUST HAVE A COUNT PATTERN AND BE
LOCATED ON THE LEADER PORTION WHEN STARTING TEST,
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ERRQRS

ERROR PRINTOUT

ARE "IN A TWO WORD FQRMAT, THE 1ST 1S PC+2 OF THE
DETERED ERROR, THE 2ND, 18 THE STATUS REGISTER,
REFER 70 THE LISTING FOR DETAILED INFORMATION,

ERROR RECOVERY

FOR TTY READER AND HWSR, TAPE MUST BE REPOSITIONED To
LEADER BEFORE RESTARTING TEST, :
RESTRICTIONS

STARTING RESTRICTION

1F LINE PRINTER 18 (USED RESTART ADDRESS MUST BE 420
FOR WSR AND TTY REAPER, TAPE MUST BE ON LEADER,

OPERATIONAL RESTRICTION
NONE '
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8, MISCELLANEOYS
TRACKING DOwWN UNUSUAL FATLURES

FAILURES THAT MAY OgCUR BECAUSE 0OF a FALSE ENTRY
INTO A SUBTEST, OR 4 FAILURE IN a CONTROL ROUTINE
RATHER THAN 4 SURTEST, DETLCTION OF THESE MAY 3F
ACCOMPLISHEL BY SEVERA| PROCEDURFS, T4ERE IS A
LOCATION CALLED "RETURN"™ THAT RECORDS THE LAST Suce
CESSFUL SUBTFEST COMPLETEND. THERE 1S ANOTHER LOCA-
TICN CALLED "SCOPEF® THAT SHOWS HOW MANY TIMES THE
SUBTEST HWAS PEEN EXECUTED. THERE 1S ANOTHER LCGCA.
TION CALLED "ICQUNTY THAT CONTAINS THE ITERATICN
COMPARISON vaLUE, THE STACK "Ré"™ SHOULD BE EQLAL

TO "RUFF"™ WweON THE FIRST INSTRUCTION OF THE SUBTEST
1S ENTERED. TO PEDUCE INSTRUCTICN EXECUTION IN (CN«
FUSIMNG SITURTION, TWE "SCOPE™ LOCATION FOLLOWING THE
SUBTEST SHOULD BF CWANGED TO A PRANCH TC THE FIRST
INSTRUCTION OF THE SUBTEST (THE FIRST LOCATION FOLs
LOWING THE PREVIOUS SCOPE LOCATICN) AND THE "HLT" LO-
rATIAN MAY BF REPLAGED WITH A "anpw,

A USER MAY ADD A UMNIOQUE ROUTINE 7C ThHIS TEST T0 EXERCISE
A NON DEC OPTION, FOR CHECKING R1.S INTERLCTION WITH HIS
eXISTING pEC OPTIONS,

FOR TRGURLE ©REE [MTERACTION THERE ARE A FEW GROUND RULER
THAT SHOULD RE FOLLOWED,

1., USE MO RFGISTERS,
2, THE ROUTINE SHOULD BE STAND ALONE,
3, THE EXISTING "HLT" SHOULD BF USED FOR ERROR LETECTIAN,

4, COCE IN THE PHRIMING AREA SHUGLD SET [NTERRUPRT
ENABLE, INITIALIZE DATA AND FAISE A FLAG IF MNECESSARY,

5, THE INTERRUPT VECTAR STATUS WORD SHOULD CONTAIN THE
PRIORITY LEVEL oF THE DZVICE.

4, THE INTERRUPT VECTOR SHOULﬁ FOINT TCO YOUR STanD ALONZ
ROUTINE,

7. THE STANN ALONE ROUTINE WHEN COMPLETING ALL HOUSE KECPING
OPERATION AND DATA COMPARISIMS SHOULD THEN EXECUTE A
PRTI"™ T RETURN TQ MAINLINE CODE,
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(8.

CONT'D)

INSERTION OF USER 1,0 RQUTINES

1

3.

MAY BE INSERTED IN BANK ZERD WHERE 1/0 ROUTIAES EXIST,
FOR DEVICES THAT THE USER DOES NOT HAVE, IF CORE EXPANSION
1S To SE INHIBITED, THE USER MAY OVERLAY THE EXPANSICN CODE,

IF THE USER HAS MORE THAN 4kwW OF CORE. THE ROUTINE
MAY BE FLAGED IN ANY OF THE EXTRA RAMNKS ANG CORE
EXPANSICH RE INWIBITED.

IN THE PRIMING ¢ODE SEVERAL INSTRUGTIONS BEFORE THE
TAG "MAJHLINE" THERE 1S AN INSTRUCTICN JSR %7,@#USER,
THE SECOND WORD OF THAT INSTRUCTION 15 AN ABSOLUTE:
ADCRESS THAT THE USER MAY CHANGE To PCINT TQ WIS ROU-
TINE, TWE USER QHOULD EXIT HIS PRIMING ROUTINE WITH &
RTS %7 INSTRUCTION,

EXECUTION TIME

EXECUTION VARIES WITH NUMBER OF DEVICES, FOR 4KW SYSTEMS WITH
TTY AND HSR ONLY, ABOUT 1 MINUTE WITH. THE TRACE E]T CLEARED
ABOUT 1,5 MINUTES WITH THE TRACE BIT SET, :

WITH 28KK SYSTEMS USING TTY AND RSR WITH T“RACE BIT CLEARECD
AND WITH TRACE BIT SET,
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PROGRAM NESCWIPTIQON

THE DESIGN 0F THIS SYSTEM EXERCISER 1S PREDICATEN
UPON IT BEING PRIMARILY INTENDEL FOR A PAPER TAPF
SYSTEM WITH FOUR KW OF CNRE, AND THAT 1T 3F EASY 70
RUN AND UNDERSTAND, ALSO, THAT IT MAY 82 MODIFIED
EASILY T9 EXTRCISE 4 WIDE MULTITUDE OF PERIPHERALS,
INCLUDING THSE AF THE CUSTOMER'S Own NERIGN., THE
CONCEPT 18 T~ HAVE allL DESIRED :/0 RUMNING CONCURa
RENTLY WITH 'HE PHNCESSOR TEST F(R RACKGROUND, THE
RECISION WHI"H 1/0 DEVICES TO BZ USFD 1S MADE AT
START UP TImr, THE DATA PATTERN: USFED IM THE EXERse
~ISER ARE FI¥ED, FQR MECHANICAL DEVICES, SUCH A%
THE TTY REACFR, THERE IS NO AUTOMATIC RI<SYHCHROW]=
FATION [P 17T'S TAPF RECOMES QUT nF PRASE WITH THF
NATA, [T WIlL. BECOME NECESSARY "0 STOP THE EXERw
C1SEP ANY MAMUALLY RESYNCHRONIZE TWE TAPE AND RESTART
THE FXERCISER.

THERE IS Nn HONITOK IN THE CONVENTIONAL SENSE., FEACH
DEVICE THAT (5 TN Bg EXERCISED HzS IT'S NWN STAND Aw
LONE RCUTINE THAT OpERATES INM THF [INTERRUPT M(CE,
THESE RKOUTINES NFED NO SUPERVISINAN AR MONITORING
AFTER THEY ARE [MITIATED, THERE IS A PRIMER ARES THAT
FHECKS THE SwITGCW REGISTER TO Stk WHAT DEVICES ARE

T0 BRE INITIATED, 7THWE PRIMER AREA SETS THE INTERFyUPFT
ENABLE BIT I+ THE REVICE STATUS =EGISTER, INITIAL=-
12ES THE DAT: PATTERN AND INIT!ATES AN OPERATICN TO
RAISFE CATA FI AGS 0N CEVIGES THAT Can NOT INITIATE
THEM THEMSEL“ES, TmEN, THE PRIMFR JuMPS TO THE FRO=
CESSOR TEST wHERF TRE INDIVIDUAL DEVICES ARE SERVICED
AT THE INTERRFUPT RATE,
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PROGRAM DESCRIPTIGN = CONTINUED

THE INSTRUCTION EXERCISER IS A STRAIGHT LINE TEST
OF INSTRUCTIONS, THE SEQUENCE IN WHICH THEY ARE
EXECUTED IS THE SAMg SEQUENCE IN WWICH THEY ARE
SHOWN IN THE LISTING, EACH AREA OF COCE FROM
"SCQOPE TO SCOPE™ 1S AN INDIVIDUAL SUB«TEST, WITH
SWITZH 11 UP THE SUB«TEST 1S EXECUTED ONE TIME

AND THEN THE NEXT SUB~TEST 1S EXECUTED, AND SC QM
TILL ALL SUB-TESTS ARE EXECUTED., HOWEVER IF SWITCH
11 1S DOWN THE SUR=TEST WILL BE EXECUTED SOME "N"
NUMBER OF TIMES QEFQRE 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
TROURLE SHOQTING A MALFUNCTION IN A SUB~TEST., THE
FIRST GROUP OF SUB=TESTS ARE THE BINARYS AND UNARYS,
THOSE INSTRUCTIOMS ARE TESTED IN THE INDEX MODE!
SOUREE ONLY, DESTINATION ONLY, THEN BOTH SOURCE

AND DESTINATION, THE SAME INSTRUCTIONS ARE THEN
TESTED USING THE IMMEDIATE MODE INDIRECT, THESE
MODES ARE TESTED AGAINST OTHER MCDES) WHICH MAY USE
A REGISTER 0% MEMORY LOCATION, THESE WILL BE SWAPPED
BETWEEN SOURCE AND DESTINATION,

AFTER THE MQRES AND INSTRUCTION HAVE BEEM PROVEN

IN THWE WORD MODE, TWEY ARE THEN TESTED [N THE BYTE
MGDE, OTHER TESTING 1% ALSO DONE WHERE THE "JSR"
INSTRUCTION IS TESTED IN NESTED COMBINATIONS, AlLL
COMBINATIONS OF NUMBERS ARE TESTED USING THE COMPARE,
ROTATE, ADD AND COMPLIMENT INSTRUCTIONS, THERE IS
ALSO A MINIMUM TEST OF POWER FAIL AND AUTO RECOVERY,
WHIcHM IS NOT ENABLED UNTIL AFTER THWE FIRST PASS CF THE
PROGRAM, THE PROGRaAM REQUIRES TWO BELLS ON THE TTY
TO MAKE ONE TRUE PASS OF TWE PROGRAM, THE FIRST BELL
OCCURS AFTER ONE PASS OF THE INSTRUCTION TEST WITH
THE TRACE B]7 CLEARED., THE SECOND BELL MARKS THE

END AF AN INSTRUMTION TEST PASS WITH THE TRACE BIT
SET, THE REASON FOR EXEQUTING ALL INSTRUCTIONS

WITH THE TRACE BIT SET 1S TO TAKE US INTO SERVICE AT
THE END OF EACH INSTRUETION,

THE CORE LAYCUT 1S QROKEN INTO FIVE DISTINCT PARTS:

(1) THE TRAF CATCHER,

(g) THE SET UP AMD 1/0 PRIMER AREA AND 1/0 TEST ROU~
TINES,

(3) THE PROCESSOR TESTS AND

(4)  CONTROL AND UTILITY ROUTINES,

(5) CORE DETECTOR AND EXPANSION ROUTINE,
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11.

LISTING

FLOW CHART(S)
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561 JLIST SEQ,vE

562 +ABS

583

544 JCOPYRIGHT 1971, 1972, DICITAL EQUIPMENT CORPORATION, MAYNARD MASS, 21754
585 1PDPL1 PRELIMINARY SYSTEM TEST wwme TTYwPC11«LP11,RF11,TC11,KWL11L ,FK11,RC11,RP11 AND 4+
566 JTEST SIMULTANEOQUS RUNNING oF 1,0, WITH FROCESSOR INSTRUCTION TFST AND WITH
567 JWITH TRACE BIT ENABLED TO RE CONSIDER MAINLINE CODE

568 30242 NOP=240 JSYSTEM MULL OPERATION

569 1n4p00 HLT=EMT JTRAP USED FOR ERROR PRINTOUT

570 104400 SCOPE=TRAP JTRAP USED SCOPE LOOP AND ITERATION QF SUB PRCELIMS
571 177778 CC=177776

572 flép2e TDSRaTCSR

573 B16476 BUFFsFIN

574 177570 SR=177570

575% 2pAg2@ R10Q=%0

576 029991 R121m%1

577 neAp22 RSR=%2

578 , 176000 RKWORDCT=~-2p00

579 176000 RPWORDCT==2202

580 i 176040 ’ RCWORDCT=~2p00+40

581 ' 1760402 RFWORDCT=-2002+47

582 i po0QQeRd XX=g

583 neBp20 Y

584 JREPT 100

585 H2 i TRAP ENTRANCE

586 WALT JTRAPPED TO PREVIQUS LOCATION
587 (ENDR

588 0QQ00QR%0 0pg0po2 2 ; TRAP ENTRANCE

589 0p0Q02 nodp9Q HALT s TRAPPEN .70 PREVIQUS LORaTION
590 Q00004 200006 2 s TRAP ENTRANCE

591 Q20006 0002000 HALT . ;TRAPPED TO PREVIQUS LnCATION
592 Q00210 0on2pL2 +2 ) 3 TRAP ENTRANCE

5903 200012 0202p00 HALT ;TRAPPED TO PREVIOUS LOCATINN
594 000014 D0o2pL6 o *2 3 TRAP ENTRANCE

595 000216 NAdE0R HALT ;TRAPPED TO PREVIOQOUS LOCATION
594 002020 ApAg22 *2 ;TRAF ENTRANCE

597 0Q00Q22 2002000 HALT ; TRAPPED TO PREVIQUS LNzssTION
598 000024 200026 *2 : i TRAP ENTRANCE

5909 0Q0p26 02p0p00d HALT ;s TRAPPED TO PREVIQUS LOCATION
620 QQ0R30 0p2p32 2 s TRAP ENTRANCE

601 pO0R32 pEApgod HALT ;TRAPPED TO PREVIQUS LOCATION
622 000034 2@0p36 2 3TRAP ENTRANCE

473 000036 (PBp02 HALT ;TRAPPED TO PREVIQUS LocaTicn
6M4 200Q40 PQOp4R 2 : 3TRAP ENTRANCE

605 0QUR42 0p0p0oR HALT i TRAPPED TO PREVIQUS LOGCATION
606 0p2B44 pOBP4s 2 ;TRAP ENTRANCE

627 pOVR46 20000 HALT ;TRAPPED TO PREVIQUS LOCATION
6n8 0000%2 0o00p%52 o2 ;TRAP ENTRANCE

609 002052 0pQp0@ HALT s TRAPPED TO PREVIQUS LOCATION
610 QpPO54 020p56 *2 ; TRAP ENTRANCE

611 20@P56 0@0p00 HALT ;TRAPPED TO PREVIOUS LOCATION
612 0Q0C062 0Q0@62 2 JTRAP ENTRANCE

613 poOR2 Qp0p0R HALT ;TRAPPED TO PREVIOUS LOCATION



.MAXN.
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614
615
616
617
618
619
620
621
622
623
624
625
628
627
628
629
6302
633
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
639
660
661
662
663
664
665
6466
667

MACYL1,615 7«Mpy-72

Zo0p64
200260
aeegra
200072
AR2Q74
202076
290100
agp102
Apd104
@@R106
aeeiin
vev1L2
a92114
wpel1s
32120
apvL22
ppa124
320126
202130
JegaLs2
pp4Y134
A20136
gpR14Q
gra142
dgu144
Poudl1és
pER150
rQYL52
¥pa154
200156
2] 1:5¢.Y}
nag162
p0R164
200166
hwae17e
pEeL72
ag8174
agrRi17é
3602080
o202
ngR2a4
ape2e6
pze219
ag0212
o0214
agR216
agaz29
peR222
go2224
00226
3e0230
pRav232
220234
200236

ARAp6s
npep0o
r£papg7e
202000
faAp76
ARAp00
n00102
3AApod
730406
2020
ag%112
aa0p30
Aa3116
2320p20
220422
292p2a0
nanq26
naApde
nANy32
nagpoe
AnRAL3é
ranped
nER142
na2p00
n3R146
732p00
fP3152
AApa0
nEs156
A0Ap20
oe0162
rpopo0
BAAL66
nA3e*0
nga172
20207202
187176
nagoad
npA202
nQRERe
naA226
793220
209212
a07000
220216
J02p00@
a@2z22
ApApRe
ape226
A22a00
gaa23e
npepoR
gna236
neapoe

23115
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-*2
HALT
+2
HALT
+2
HALT
+2
HALT
+2
HALT
2
HALT
L +2
HALT
. +2
HALT
.+e
HALT
0*2
HALT
W +2
HALT
.+e
HALT
e
HALT
+2
HALT
+2
HALT
.2
HALT
. *2
HALT
L2
HALT
. +2
HALT
. ¥2
HALT
+2
HALT
1*2
HALT
. +2
HALT
. *2
HALTY
0*2
HALT
+2
HALT
. *2
HALT

; TRAP FENTRANCE

i TRAPPED

TO0 PREVIQUS

;i TRAP ENTRANCE

P TRAPPED

To PREVIAQUS

i TRAP ENTRANCE

i TRAPPED

T0 PREVIOUS

1 TRAP ENTRANCE

s TRAFPPED

TQ PREVIGUS

1TRAP FNTRANCE

s TRAPPED

TO0 PREVIQUS

s TRAP ENTRANCE

; TRAPPED

TO PREVIQUS

i TRAP FNTRANCE

s TRAPPED

TO PREVIQUS

;s TRAP ENTRANCE

;s TRAPPED

T0 PREVIQUS

i TRAP ENTRANCE

s TRAPFED

TO PREVIQUS

3 TRAP EMTRANCE

; TRAPPED

TC PREVIGUS

s TRAP ENTRANCE

s TRAPPED

T0 PREVIOUS

i TRAP EMTHANCE

; TRAPPED

TO PFEVIQUS

;TRAP EMNTRANCE

s TRAPPED

TO PREVIGUS

3 TRAP ENTRANCE

; TRAPFED

TO PREVIGUS

s TRAP ENTRANCE

i TRAPPED

TO PREVIGCUS

iTRAP ENTRANCE

s TRAPPED

To PREVIGUS

;TRAP ENTRANCE

tTRAPPED

To PREVICQUS

i TRAP ENTRANCE

;TRAPPED

TO PREVICUS

i TRAP ENMTHANCE

P TRAPPED

0 PREVIQUS

;TRAP ENTRANCE

; TRAFPED

TO PREVIQUS

;TRAP ENTRANGE

; TRAPPED

T0 PREVIOQUS

i TRAP FNTRANCE

;TRAPPFD

T0 PREVIQUS

3TRAP ENTRANCE

s TRAPPED

TO PREVIAUS

;TRAP FENTRANCE

i TRAPPED

T0 PREVINUS

i TRAP FMTRANCE

s TRAPPED

T PREVIOUS

s TRAP ENTRANCE

; TRAPPED

T0 PREVIOUS

;TRAP ENTRANCE

s TRAPPED

TO PREVIOUS

LIZATION
ﬁCPATICn
LocaTION
LeseTINN
LeenT10x
LomeTION
LNTaTIdN
LomaTi0n
Log:TiaN
LoTsTIan
LoTaTI0u

LoasaTInN

LaseTIon
Lacsrion
Locs TIaN
LAceTICN
LecaTion
LonsTION
LacaTICN
L2SATION
LasuTION
LocsTioN
LoraTIoN
LOr.TINY
LacaTION

LOCaTION
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AQ0240
poez42
ap0244
200246
200250
poR252
PRR2%4
eeo256
poEa260
pPR262
peR264
poB266
220270
pen272
800274
200276
poe300
292322
200324
AER306
PE03L0
pp0312
202314
PRR3L6
200320
ppR322
200324
200326
paR3IIC
pp8332
pe0334
apR33e6
202340
poR342
pRO344
pRR346
2e2350
pBR3%2
pAB334
pPo3s6
02360
p003682
PA2364
PP0366
poO370
pRR372
200374
20376

2oanL4
200816

202030
pooe3e

po0242
02002
000246
o000
pR225%52
220000
P00256
np2pae
PE0262
0aRp0R
200266
200020
ge0272
ApRpR0
2pe276
o20p08
200302
2p0p00
2a030é
200000
fpo312
eedp0Q
2008316
220002
rne322
n00p00
202326
AR0po0
fER33e
oa0p02
202336
noopRe
pAB342
agapoe
APD346
02020
0923%2
202002
208386
ap2p20
200382
2pepoR
0p0a366
207000
200372
200p20
poo376
200p020
nedgie
2008p16
2000900
opnp30
215840
PoA3AQ

23:18%
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2
HALT
YA
HALT

HALT
Y
HALT
,*2
HALT
T2
HALT
n*z
HALT
.+2
HALT
2
HALT
Y
HALT
W+ e
HALT
W *e
HALT
*2
HALT
Y
HALT
,’2
HALT
1"2
HALT
"'2
HALT
*2
HALT

HALT
*2
HALT

HALT
1‘2
HALT
0‘2

HALT

‘*2
HALT
314
+2
HALT
530
PRINT
340

;TRAP ENTRANCE
i TRAPFED TO PREVIOQUS
;TRAP ENTRANCE
3 TRAPPED TO PREVIQUS
3 TRAP ENTRANCE
;TRAPPED TO PREVIOQUS
5 TRAP ENTRANCE
1 TRAPPED TO PREVIQUS
JTRAP ENTRANCE
i TRAPPED TO PREVIOQUS
; TRAP ENTRANCE
3 TRAPPED TO PREVIOUS
i TRAP ENTRANCE
3;TRAPPED TO PREVIOUS
s TRAP ENTRANCE
;i TRAPRED TO PREVIQUS
i TRAP ENTRANCE

FTRAPPED TO PREVIQUS

; TRAP ENTRANCE
;TRAPPED TO PREVIOQUS
;TRAP ENTRANCE

;i TRAPPED TO PREVIOQUS
3 TRAP ENTRANCE
sTRAPFFED TO PREV]QUS
s TRAP ENTRANCE

s TRAPPED TO PREV]OUS
3} TRAP ENTRANCE

s TRAPPED TO PREVIOUS
s TRAP ENTRANCE
sTRAPPED TO PREVIOUS
3} TRAP ENTRANCE

s TRAPPED TO PREVIOUS
s TRAP ENTRANCE
;TRAPPED TO PREVIOQOUS
3} TRAP ENTRANCE ,

} TRAPPED TO PREVIQUS
3 TRAP ENTRANCE
;TRAPPED TO PREVIQUS
;TRAP ENTRANCE
;TRAPRPED TO PREVIOUS
3 TRAP ENTRANCE

i TRAPPED TO PREVIOQUS
s TRAP ENTRANCE

;i TRAPPED TO PREVIQUS
3TRAP ENTRANCE

s TRAPPED TO PREVIQUS
;TRAP ENTRANCE
;TRAPPED TO PREVIQUS

JFALSE TRACE TRAP

;FOR HALT TRAPS
iHIGHEST PRIORLITY

LOCATION
LOCATION
LCCATION
LCCATION
LOCETION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION:
LOCATION
LOCATION
LOCATION.
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION:
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722
723
724
725
726
727
728
72¢
730
7%1
732
733
7%4
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
7%0
7581
792
793
7%4
755
756
757
738
789
760
761
762
763
754
7685
766
767
748
769
770
771
772
773
774
775

MACY11,615

Ppep34
203036

oQeR60
2ee062
pooe64
PoBRe6
gpeero
2pe072
aQ0a74
yooR76

200100
200102
200200
poR204
uge206

ope210
poe212

200214
aB0216

npo220

20230934
216324
300000

190220

ABAR6D
231364
0008200
321448
230270
201466
100200
201560
293200
200100
201664
030370

7302322
Pe%437
#32274
292450
202240
7p2352
100240

230214
AR2%34

n30300

297229
n@P2164

7=MAY-72

220522
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i (R6
s ((R
s FOR
3SR
3 SR
;SR
1SR
3 SR
1SR
;SR
3SR
; SPE

3 SHW
‘i SW
$SW
$SHW
i SW
PSHW
PSW
1 SW
P IF

) 1%
6))

NOR
15=1
14=1
13=1
12=1
11=1
1p=1
P9=1
gg=1
CIAL

MN2UTAEWNH S
e o S S S et

>0 0NN

] =34
SCOPEC tUSER TRAP
pid

=200

THE STACK PTINTER

IS TWE Pr+2 OF LOCATION WHERE THE TRAP ORIGINATED
MAL OPERATION RUN WITH aALL SWITCRES GOWN -

OR UP-=-~-HAL™ ON ERROR

OR UP-=-SCGrE LNOP

OR UP-=-INWIBIT FRINT QuT

OR UP==~INMIBIT TRACE TRAPPING

“OR UP==-[NWIHBIT SUBwPROBLEM ITEPATICN

OK LP-~-~INWIBIT FROCESSOR TEST

GR UP INHIB'T VARIABLE CORE EXFAMSICN

OR UP RESTART 0N ERRQR

DELETE SWITCHES~SET RESPECTIVE SWITCH TO A 1 TO INHIBIT INITI4&TION uF

INHIRIT TTY QUTPUT

INHIRIT TTY TNPUT

INHIRIT HSP

INHIRIT HSR

INHIRIT LINE CLOCK

INHIRIT RC, FF, Rk, RP DISKS

INHIRIT TC11 UECTAPE

INHIRIT LINE PRINTER =w- JF LINE PRINTFR 1S USED, MUST S STAWT AT 50°
EXIST IT WILL BE AUTCMATICALLY SELECTEN,

iPDOPL1 SIMULTANENUS 170

560

TTYINR ;TTY IN INTERRUPT VECTA2?
200

TYOUTK sTTY OUT INTERRUPT VECTS
200

HSRINR iHSR IWTERRUPT VECTOR
200

H4POUTR JHSP INTERRUPT VEGTOR
200

=1p0

LKS . ;INTERRUPT VECTOR LINE £LOCK
300 fLEVEL SIX PRIORITY
=22

JMP R#STLRT

=204

IRF fRF11 NISK

240 JLEVEL 5

IRC iRC DISK

240

,2214

FEND2 ;DEC TAPE

300 PLEVEL 4

'=22ﬁ

1RK iRk Dlsxk

JEVICT:
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776
777
778
779
780
784
782
743
784
785
786
787
788
789
792
794
792
793
794
795
796
797
798
799
800
801
802
803
824
825
826
827
828
829
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829

MACY11,015 7=MaY-72 23145 PAGE 20

‘gpoe22

o254
2008256

200260
000262
200264

|PR0266

200270
2Ro272
pag274

208276

‘900320
08302
. Qp0304
Ape326
P02310
eoe3ie

‘2p0314

20316
Qo320

‘00322

202324
poa32é6
292330
200332

‘pR334
‘PpeR336

200340
ooR342
200344
220346
200350
200352

‘PR03S4
800356

208360

‘900362

2R0364
200366
Q00370

ap0372

‘pOR374
‘peR376

2204020
apo402
PoR404

‘poo4ns

2002492

007254
002266
P20240

177776
177560
177862
177864
177866
177%590
177552
177854
177854
177546
177514
177516
177472
177466
177462
177464
177469
177464
177442
1774830
1774582
177446
177447
177443
177412
177406
177410
177424
177405
1773024
177322
177310
177311
177306
177320
177312
177314
177316

177340
177342
177349
177350
700440
177344
177346
200214

START

240
2254
{RP
240
STATUS=177776
TRCSR: 177560
TRDR1 177562
TTCSR: 177564
TTDRR: 177566
HRCSR; 177550
HRDBRR: 177882
HPCBR: 177554
HPDBRt 1775586
LKCSR: 177546
LPCSR: 177544
LPDBRS 177546
RFDAE: 177472
RFDAR: 177466
RFWCI 177462
QFCAR: 177464
RFCSR: 177460
RFCSRHS 177461
RCDAR: 177442
RCWC Y 177490
RCBAR: 177452
RCC3Rt 177446
RCCSRH: 177447
RKDAH: 177443
RKDAE: 1774312
RKWC 1 177426
RK8ARt 177410
RKCSRt 177404
RKCSRH: 177405
M@ 177324
AC: 177382
SC: 177340
SRE: 177311
MUL ¢ 177386
DIv: 477302
NOR: 177342
LSH: 177344
ASH: 177316
;DECTAPE ADDRESSES
TC=17734¢
TCCM? TC+2
TCSTH TC
TCOTH TC+10
BR
TCWC! TC+4
TCBAL TC+6
TCIV 214

;AP DISK

sDISK ADDRESS AND ERROR
$)DISK ADDRESS REGISTER
JWORD COUNT REGISTER
JCURRENT ABDRESS REGISTER
1STATUS REGISTER

JHIGH BYTE ADDRESS OR CSR
1DISK ADDRESS REGISTER
JWORD COUNT REGISTER
JCURRENT ADDRESS REGISTER
ISTATUS REGISTER

JHIGH BYTE ADDRESS QR CSR
JHIGH BYTE OF DISK ADDRESS
101K ADDRESS REGISTER
JWORD COUNT REG]STER
JCURRENT ADDRESS REGISTER

JISTATUS REGISTER

JMIGH BYTE ADDRESS OR C8R
JEAE LOCATIONS

JCONTROL AND FUNCTION
JGENERAL STATUS

JOATA

JWORD COUNT

$BUS ADDRESS

JIDECTAPE INTERRUPT VECTQR
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T17QE4
832 0pY4Le 176722 RPCAt 176722 JCYLINDER ADDRESS RP11 DISK
834 00P412 1764725 RPDAH: 176725 JHIGH BYTE QF DISK ADDRESS
832 0200414 1768724 RPDAE: 176724 1D1SK ADQDRESS
833 0020416 176710 RPDSR: 176710 JDRIVE STATUS REGISTER
834 000420 176724 RPDAR: 176724 JDISK ADDRESS REGISTER
835 (@pQ422 176716 RPWC! 176746 JWORD COUNT REGISTER
836 PQP424 176720 RPBAR! 176720 JCURRENT ADDRESS REGISTER
837 DPR426 174714 RPCSR:s 176714 JSTATUS REGISTER -
838 p@ER43p 176915 RPCSRH: 176715 JHIGH BYTE ADDRESS OR CSR
839 Qo432 0p0200 RPFUNCTINNG 4 30ISK COMMAND
84g ;THIS ROUTINE CHECKS THE READ DATA BUFFER TC1t
841 iBY DOING A CHECK SUM ON THE DATA
842 0QP434 Q101406 TC1: ~ MOV %1,=(6) JSAVE THESE ON THE STACK
843 0PD436 (10346 MOV %S, =(6)
844 0P044D 005203 CLR %3 JSUM OF DATA
84% 0pR442 12721 203256 MOV #TCREUF, %1 JADORESS OF READ BUFFER
846 0QpPB446 062103 TC2: ADD (1)*,%3 JEVEN ADD
847 200450 (62103 ADD (1)+, 43 ;00D ADD =2'S COMPL IMENT
848 020452 M31775 REQ TC2
849 0pR454 (020427 QD425¢ tMP %1,#TCRBUF+1002 ;AT END OF BUFFER?
8%0 0QQR46Q0 131p@} RHI Ry s YES BRANCH
8%1 000462 104p00 HLT 3}DATA ERROR
8%2 0QB464 012633 MOV (6)w %3 JRESTORE THE REGISTERS
883 0Qp0466 012671 MOV (6)+, %1
854 000470 000207 RTS %7 JEXIT
BSS5 @Q@0472 012767 09024p 214206 NOEAE: MOV #242,EAESRT JBRANCH AROUND EAE ROUTINE
8%8 @p0o500 0Q0pn2 RTI 1 JUMP OVER EAE SECTION
8%7
8%8 5START Up FQR MINI MANITOR
859
840 000522 216767 1770s2 QQ@652 START: “OV SR,RCGL JMOV SR TO REGISTER
844 QQR510 0O25p67 215654 ESTART: CLR 1COUNT
BA2 000514 212706 01l667¢ MOV #BUFF %6 JSET UP STACK
843 0O0820 Q12767 200586 BL15656 MOV #START2+RETURN
864 0OOPP526 00@5p67 Q1565p cLR SCOPEF
8458 Q@QOS532 Q12767 0Q0Q34p 177236 MOV #342.STATUS ;LOCK OUT INTERRUPTS
886 ope54p 0pS5067 0lé772 cLR PRFLAG $PRINT ROUTINE BUSY
847 0Q0@544 316702 008642 MOV REGL,RSR ;SAVE SWITCHES
848 020055 0@Spe7 1770414 cLR - SR JFOR 11745 DISPLAY
869 Q@@554 012900 @O0l3g MOV #10g.Riee 3 INTERRUPT ENABLE
870 0QQR560 @12701 0021321 MoV #101.R101 s INTERRUPT ENABLE AND G9
871 Q0B564 104420 SCOPE
872 0@p0566 (080p77 1774%¢ START2: B1S R102,®TROSR
873 00572 0@0p05 RESET
874 Q@O574 0232977 1774sg RIT R10202,®TRCSR s INTERRUPT ENABLE
875 Q006090 021401 REQW V+4
876 0Q0602 104000 HLT JRESET DID NOT CLEAR INTZRRUPT ENABLE
877 0QpO6R4 124400 SCOPE
878 ;DOES "RESET"™ ON THE BUS _LAST To0 LONG
879 0QQO6C6 012708 Q16674 MOV #BUFF ., X6 1SET UP STACK
BR7 @p0612 @Q@pe> RESET
881 (200614 (@50p77 177444 RIS R1GC,®TTCSR . JSET A BIT
882 DpR62C AIAp77 177440 RIT R102,@TTCSR ;18 1T SET

BA3 280624 Qoipol BNE o4
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ga4
8as
886
ga7
888
8A9
892
891
892
893
894
895
896
897
898
8¢9
920
90y
902
903
924
90%
926
927
928
989
910
911
912
913
9i4
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
9135
936
937

MACYL11,615 7=MAY=-72
PEo626 124p00

PEN63ID 174400

PEB632 CSBp77? 177426
gpRe36 raSp77 177422
pRR642 104422

ypeda  poe@aS

PpB646 012767 QL4272
aR0654 (342737 Q00472
NpB662 NASTTIT 177482
200666 112787 (006
pR3674 112767 2020022
208722 m12767 000021
02710 0p5@e67 0Q0055p
PpB714 (12767 Q0P034
pga722 pS5p67 QB0QA726
PRB7z26 112726 D16676
apa732 I35p67 000732
HWad736 112767 DOP34Q
PPB744 032227 Q00931
o750 #@ip2e

2p0752 0508977 17732¢
P@R756 33B227 000322
ape762 #A1p0B2

epB764 150477 17727g
PuR77¢ ©0%777 177320
JPR774 100425

Ape776 A3A227 DuWlPI4
201022 (A31p22

BP1004 150077 177264
APi010 2@5977 1772%4
201014 100427 )
#pi016 132227 0Q0RR1pQ
PBL022 0BQ1p24

201024 217087 00064p
Api030 3523477 177234
@PL034 337227 0O00R29
p01040 0O01p04

201042 P2%p67 Q00742
01046 050277 177226
01052 030227 000R4p
PQ1R%6 0p1g5@

221060 212767 0D1iR2
AP1066 1745977 177334
@01872 100375

PP1874 2412777 00201%
#a1122 108777 177329
301186 189375

221118 235777 177382
221114 1008375

gR1i16 0@5p77 177274
@pi122 212767 DO0R%s
AAL1L3I0 012767 0435723
@01136 012767 043523
A21144 0412767 043523

23115 PAGE 22
215530
pp2go4
177110
177104
202526
Po0616
177232
ST1:
ST2:
ST3: -
ST4:
STS:
176716
177324
176654 ST5A4
epL362
oD1244
foi05¢

HLT
SCOPE
BIS
CLR
sCOpPE
RESET
MOV
MOV
TST
MOV
MOV
MOV
CLR
MOV
CLR
MoV
CLR
MQV
BIT
BNE
B1S
BIT
BNE
RIS
TST
BMl
BIT
BNE
BIS
TST
BMI
BIT
BNE
MOV
BIS
BIT
BNE
CLR
glS
BIT
BNE
MQV
7878
BPL
MOV
7878
BPL
TST
BPL
cLR
MOV
MOV
MoV
MOV

R1Pg,®TTCSR
®TTESR

#BEGIN,RETURN
#NOEAE,®#4
@M

#6,4

#2,6
#1,0ATAL
DATAZ
#1,DATAD
DATA4
#BUFF,» X6
DELAY
#340,STATUS
RSR,#1

ST1
R102,@TTCSR
RSR, #2

sT2
Ri21,8TRCSR
®MPESR

ST3

RSR,#4

ST3
R10g,®HPCSR
RHRCSR

sT4

RSR,#18@

ST4
Ri22.DELAY
R12%.®HRCSR
RSR, #2080

STS

TIME
R10¢2,8LKCSF
RSR, #4P

ST6

HSTSA 4
@RPLSR

Y
#15,eRPCSR
MRPECSR

I-4

#RPDSR

=4

@RPDSR

#6,4
#43503, RFFUNCTION
#43583,RCFUNCTION
H438P3,RKFUNCTION

JRESET 1S ON BUS T00 LONG

i IF BUS HANG.

sTEST FOR EAE

3TRAP 1F NONEXISTANT

P oe2SHALT

;AN RT! FOR NON EXISTENT 1/0

;BASE DATA FOR TTY READER OR KEYRBOARD
;BASE DATA FOR TTY PUNCH OR TELEPRINTER

;BASE DATA FOR KSR
sBASE DATA FOR HSP

;FOR READER STALL = HSR =
iLOCK OUT INTERRUPTS
;TTY OUT

sTTY IN
$sTEST FOR QUT OF TAPE

}HSP
;TEST FOR OUT CF TAPE

3FOR STALL HSR
}HSR

iLINE CLOCK 5@ OR 6@ CYCLES

sWAIT FOR CONTROLLER REARY

JRESET ORIVE
sWAIT FOR CONTROLLER READY .

SWAIT FOR ACCESS READY
sCLR ATTENTION
sWRITE CHECK/WRITE RF

CHECK NO SACK TIMEQUT



TMAIN,
T17QE4

938
939
940
941
942
943
944
945
X Y.)
947
948
945
980
931
952
983
954
955
986
987
958
959
947
961
982
963
964
945
986
967
968
969
970
971
972
973
974
975
976
977
978
979
980
TH
982
983
984
985
986
987
988
989
990
901

MACY11,615 7=MaY=-72
peL152 212767 0243523
AB1160 110977 177132
P01164 110977 177154
APL178 112277 177134
201174 110877 17722¢
201220 032202

01202 0ololl

A91224 (12767 0202524
agl1212 M12777 022534
gpl229 212977 004123
ne1226 195722

go123C 1230427

B21232 D12767 QU131Q
P0124p 212767 020137
Ag1246 212767 0220117
091254 212767 Q30137
Pe1262 312777 000014
931272 L2937 0202072«
AP1276 (212737 0920230
201304 (1077 176772
Ao1318 735p37 015524
201314 04737 014729
BP1320 Ap4ar67? 01535¢
Ar1324 n0Sp67 1764%g
001330 112767 00p02s
g01336 225067 176434
AR1342 070401

@01344 0p%p0o1

201346 (036727 176216
#@1354 (131373

¥213%6 (103467 BV271p
qu1362 07220

001364 105777 176677
d21370 1702401

Ag1372 104p00

pR1374 105777 176682
001408 321413 .
P014@2 127767 176654
#ol1410 (01421

gg1412 19400

P21414 108267 0U0016
321429 0pip2d

ge1422 (012767 00P02;
021430 208277 176624
gnl434 (20p22

201436 222029

001440 1085777 176620
PR1444 100403

23115 PAGE 23
177252 MOV #4353, RPFUNCTION
MOVB R10E,®RFCSR
MOVB R102,®RKCSR
MOVE R12Q,®RCCSR
MOVB R12¢.®RPCSR
ST6: RyT RSR,2102
RNE ST7
221320 MOV #TCFIRST, TCEXPE
177166 MOV #FENNZ,@TCIY
177144 MOV #R+=+RB+DO,RTCCM
ST7: TSTB RSR
RMI ST8
1746544 T MOV 4#S78.,4
ngpé62 MOV #137.,50LPAT
Q22656 MOV #79,,CLINCT
200644 MOV #137,CURPAT
177214 MOV #14,3LP0ORR
720200 MOV 2 P1uTR,®282p?
20202 MoV 4200, R%272
MQV R1AE . ®LPCSR
ST8: cLR RETRPE
JSR %7,8#USER
JSR %7,07T1
~LR -]
176446 MOV 26,4
CLR STATHS
RR Lt
MAINLINE: WATT
op2geop BIT SR, #2200
ANE MAINL INE
JMP REGIN
REG1! n
3TTY RECEIVER VALUES 2 TO 377
TTYINR® TSTS ATRCSRK
AMI Y
HLT
TSTB RTRPK
REQ - TTYINZ
epeo26 CMPB aTRECR,DATAL
REQ TTYINS
HLT
TTYIN3! INCB DATAL
TTYIN4: BNE TTYINE
PeAPR6 TTYINL: MOV #1,DATAL
TTYIN2! INC ®TRCTR
RTI
DATAL: XX
3TTY TRANSMITTER PRINT VALUES @ TQ 377
TYOUTR! TSTB @TTCSR

BMI o +4

sTELL DISK TO READ OK WHITE

;TEST FCR DECTAPE

;FIRSY BLOCK SHOULD BE #7F0
;GO YO END ZONE U INTERZUPT
JMAVE REVERSE
JLINE PRINTER

;DaMYT CHAMNGE 227
JRESET Fox START oF LINE
LINE COUNT

EATTERN

LINE FEFLD
P INTERRUPT
;PROCESSOR LEVEL 4
JINTERRUPT ENABLE

iNO "T® 3IT FIRST PaSS
;FOR USER 1/0 PRUGRAM
;CHECK FOR CORE ExPANSIN
JHALT FOR BUS ERFCR

tFAR USER 1/C PRIGRAM
PALLOW IHTERRUPTS

TC POSITION RUFFER
VECTCH

PiWALIT HEXE FOX [WTERRUPT:
s INHIBIT HPROCESSNR TESY

iSTATUS OF SELECTEDR DEVITES

$19 DOME SET

sFALSE RETURN FROM MAINLTNE
JTEST DATA FOR LEADER

s IF LEADER GO BRACK

SNOT LEADFR TEST FOR DAT:

;UATA COMFARISON ERRGR
i INCREMEMT DATA

iBASE DATA
$START READER
JRETURN TO MAINLINE

EXPECTED DATA

iTEST FOR DONE
JBRAMCH 1F FLAG FQUND



JMAIN,

Ti7Q€4

992
993
994,

995,
996
997
998
999
10800
1081
1902
1293
1204
1905
1006
igey
1908
1209
12192
igiy
1912
1813
1014
1215
1046

19417 .

1948
1019
1920
ip21
1p22
1923
1024
192%
1026
ip27
1p28
1029
1939
1931
1932
1933
1034
1235
1036
1037
1038
1039
1p4p
10941
1042
1p43
1044
1045

MACY11,615 7=MAY-72
g01446 104p00

PP1450 1252467 (@0001g
@01454 316777 000024
BPL462 ppngol

001464 oaPp20

VB1466 1085777 17657¢
701472 100471

PP1474 104p20

PR1476 1087277 17657g
201502 001413

221504 127767 1769582
001512 001421

201514 104p920

pe1516 1082867 00@PR16
PR1522 701023

201524 012767 @000%1
pP1532 @@B277 176532
Pr1536 002pT2

991540 0o2g02Q

gz1542 (12767 020023¢
PO1550 (16777 2000se
PR1556 (pPp02

ppi56g 108777 17651p
pRL564 100401

PP1566 104p20

201570 046777 00Q044
P01576 005267 0UI0034
PO1602 026727 QYO03E
po1610 noipd5

pR1612 QpS%pé7 020020
#1616 056777 200046
pp1624 105267 QLRR24
P01639 0p@i744

001632 00746

pRLE34  ppop0D

p@1636 02p2g00

f01640 ppop00

¢01642 005937 021749
201646 52777 020129
PR1654 052767 QL0120
Po1662 Q0Gp0R

Pe1664 1pB5977 17644
PP1670 100401

201672 104p00

VALUES 7 TO 377

JFALSE INTERRUPT RETURN
s INCREMENT DATA

;OUTPUT TO DEVICE
JRETURN TGO MAINL INE

i TRAMSMITTED DATA

;1S DONE SET

3FALSE RETURN FROM MATNLINE
TEST DATA FOR LEADER

i 1IF LEADER GO BACK

iNOT LEADER TEST FOR DATA

JDATA COMPARISCN ERROR
S INCREMENT DATA

;BASE DATA
}START READER
JRETURN TO MAINLINE

JEXPECTED DATA

JENABLE READER ON FIX COUNT OF PUNCH ONLY (14 TIMES)

23145 PAGE 24
HLT
INCB DATAZ
176624 TYOUTL! MOV DATA2,@TTLBR
RTI
DATAZ2: XX
3MSR SECTION VALUES @ TO 377
HSRINR: TSTB @HRCSR
BRMI Y
HLT
TSTB ®HROER
BEQ HSRINZ2
ppenz6 CMPB @HRDERDATAZ
REQ !
HLT
INCB DATAZ
BNE HSR]MR2
Poe@26 HSRIN1: MQV #1,DATAJ
HERIN2' INC @PHRCESR
RTI
DATA3: XX
3}HS PUNCH SECTION,
Pgop64 HPOUT: MOV #0,DATAG
176520 HPOUTL: M0¥ DATA4,®HPDPR
RT
HPOUTR: TSTR ®HPCSR
BM1I 4
HLT
176472 BIC DELAY,®HRCSR
INC INTCNT
200014 CMP INTCNT, #14
BNE HPOYT2
CLR INTCNT
176444 RIS DELAY,®HRCSR
HPOUT2: INCB DATA4
REQ HPOUT
BR HPOLTL
DATA4: XX
INTCNT: 2
DELAY: ¢
3TEST OF LINE CLOCK,
LK1 CLR P#TIME
176424 RIS #100,®LKCSR
176114 B1S #100,STATUS
LK2: RTI
LK3: TSTB ®LKLSR
BMI Y
ML T

SINITAL DATA

JQUTPUT TO DEVICE

SRETURN TO MAINLINE

;TEST FOR DONE

;BRANCH IF FLAG FQUND
sFALSE INTERRUPT RETURN
iCLEAR HSR [INTERRUPT ENABLE
;COUNT INTERRUPTS

}SAVE TO TURN READER ON?%
INO=NEED MORE TIME

iYES RESET COUNTER

;SET READER INT ENABLE

s INCREMENT DATA

JAT UPPER LLIMIT START QVER
JFINISH REST OF DATA

{EQUAL 1m2 IF WSR RUNNING

INTERRYPT FOR %5 SECONDS THEN STALL FOR 5 SECONDS.

JCLEAR LINE CLOCK TIMER

JRETURN TO MAINLINE
JTEST FOR DONE

3FALSE INTERRUPT



MAIN,
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1046
1247
1948
1g4g
LT
1951
1p9%2
1953
1054
1p%5
12%6
10%7
1p58
1259
1p4¢
1061
1ps2
1063
1064
1p45
1046
1967
1pés
1069
1072
ip71
1972
1873
1p74
1875
1976
1p77
1278
1879
igag
1p81
ipaz
1gR3
1¢84
1g85
1286
1987
1pa8
1289
1090
1pey
1992
1293
1094
1095
1098
1g97
1298
1299

MACY11,015

goL674
221702
201706
@oLi714
@o1716
201724
pR1732
201740
ga1742
B01746

eo1750

2@L756
201760

ve1762
pR1778C
gOL776
po20e2
pg2eB4
2c2006
pe2212
vo2R14
202016

pE2R24
po2226
202032
202040
902042
#02046
222052
pR20P56
n02060
rgeae4
P72
222076
002100
vp2106
po2110
pgeiLd
gE2116é
ve2124
po2126
202130
v@2132

2p2134
pe2lép
002146
202154

242777
2@5237
@22737
193362
n42777
B42767
822737
anL740
125777
104375
naz2777
onaysi
nAaAp2R

2167587
016777
1235777
120425
opapr2
1257277
1733401
1240720
026727

091415
An5267
826727
701423
1r5247
000750
012767
BA0744
L LTy
812777
105777
100375
26727
231423
ap%267
2008722
712767
2e8716
WhLIYL
paogoR
egap0oe

2085077
216777
212777
113777

TeMAY-72

26022p
Pe17¢6p
PC634d4
ouelae
22012¢g
ps3722p
176332

2:02230

PeoLag
200137
17632¢

17627¢
aealig
20elzp
290897g
20004
g2204p
peo0ag
200042
176274
pUBB24
240014

Rogo4g

176178
poP356
17603¢
P02224

23115

176376
0p1762

176354
176p44
2@1760

176322

ooRL36

176306

op@L1ly

0202137

2022850

176212

pea137

290004

176174
176164
176162

PAGE 25

BIC
LK4: INC
cMP
RHIS
RIC
RIC
CMP
BEQ
TsT8
BPL
RIC
3R
TIME: &

#20¢ . ®LKCSR
RRTIME
LK2
#10C,®LKCSR
#102,STATUS
#3600, @#TIME
LK1

®LKCSR

-4

#2720, ®LKCSR
LK4

JON INTERUPTS ENTER HERE
;A LAPS OF 55 SECQONDS
iRRANCH [F TIME LESS THA' 35 SECONDS

sLOWER PRINRITY

JONE MINUTE UP

3 YESeRESET TIMER

;NO=SKIP 2N FLAG TILL IT IS5,

;CLEARS THE FLAG
SFAUND FLAG GO JHCREMENT COUNTER

sLINE PRINTER SHNULD RAISE pROCESSOR PRIGRITY TO LEVEL COF LINE PRIMTER
s INTERRUPT VECTOR 1S 209

LP1: MOV
LP2: MOV
TSTB
aMl
RTI
LPINTR: TSTB
pMl
HLT
LP6: nMP

REQ
INC
CMP
REQ
LP3: MOV

LP4: CLR

LPS: MOV

CURPAT: n
SOLPAT: ¢
CLINCT: @

iRK11 DIsk TEST

RKSTART:

RK1: MOV
MOV
MOVE

SOLPATCURPAT
CURPaT,®LPDRR
RLPCR

LP6

aLPLSH
L+4

CLINCT 879,

P4

CLINCT
CURPAT, #137
LP3

CURPAT

LP2

#47, URPAT
LP2

CLINCT
#12,0LPOER
RLPCSR

.4
SOLPAT,#137
LP5

SOLPAT

LP1
#40,SOLPAT
LP1

INTERRUPT LEVEL 5.

CLR @RKDAE
LLIMIT,@RKBAR

#RKWORDCT, ®RKWC
@#RKFUNCTION ®RKCSR

;START OF LINE T3 CURRENT
JCURRENT PATTERN TO LINE FRINTER

fRETURN TO MAIN LINE
TRST FOR FLAG

JFALSE RETURN FROM MAIM L INE
yTEST FOR END OF |INE,
;CWANGE THIS VALUE FOR 132 COLUMN PRINTF -
;GO GENERATE CR/LF

P INCREMENT LINE POSITION COuRT
;TEST FOR MAXIMUM PATTER:

iYES = GO TO LP3 AND RESFT

iND = INCREMENT Tg NEXT PATTER:
16O SEND IT TO LINE PRIMTER

IRESET PATTERN AND SEND TC PRINTER
JSENT TO LINE PRINTER

RESET LINE COUNT

iLINE FEED

;START QF LINE PATTERN
s INCREMENT START gF LIWE

JRESET START QF ([ INE

PPRINT

;CURRENT CHARACTER BEING FRINTED
;START NOF LINE CHARACTER
;POSITION OF LINE

WORD TRANSFERS

JINITIALIZE DISK 5 DAR=DAE
iCORE BASE

JLENGTH 0F TRANSFER

JWRITE OR WRITE CHECK TQ DISK



JMAIN,
Ti70€4

1100
1101
1322
1103
1104
1105
1106
1197
1108
1109
1110
1141
1112
1113
1114
1145
1116
1147
1118
1119
1120
1324
1122
1123
1124
1325
1426
1127
1120
1129
1132
1131
1132
1433
1134
1135
1136
1137
1138
11%9
1140
1143
1142
1143
1144
1145
1146
1147
1148
1149
1180
1191
1192
1193

MACY11,615

ppR162
pp2164
go2L72
802174
202176
po2200
002206
PRR210
poe2le6
002220
ppa2e4

po2226

202230
902234
202240
902242
202250
902256
p02264
002266
802274
202276
202300
902302
802310
202312
292316

202320
202326
002334
202342
902350
202352
202360
202362
202364
202366
902372
892400
202402
202406
002410

BoR412
opeg4le
PR2424
pp2432
op244g
p02446
pE245p
Pp2436

apepod
232777
po3goe
104000
2p27%6
n32777
prL3I54
122777
201350
202337

pER743

opogoe

108277
129777
100375
016777
812777
113777
eoago2
232777
20302
104000
202753
122777
201354
00347
Bo2744

212777
216777
212777
113777
ELLEH
037727
283002
104000
p2e7%5
%277
p22777
pQL3%2
000337
pE0744
poepeQ

108277
262777
016777
g12777
113777
peepre
237727
P03p02

7=MAY-72

108229

gogoy7
200034
202226

176172
176166

000254
176020
2op4sR

100239

PRR342
176114

020040
220170
17804p
202410

178752

17573¢
pr202p

@02414p

178732
000040
000077
17604p
g0252p

175642

23118 PAGE 26

1763152

176130
176116

176154
176144
1763142

176132

176100

178774
178772
178762
175760

100200

1738722

178664
175662
175652
175650

igeaose

RTI
1RK BIT
BGT
HLT
BR
RIT
BNE
CMPB
BNE
SWAB
BR

RKFUNCTION?

#100200,#RKCSR
.4’6

RKSTART

#37,®RKDAE

RK1 INO
#31,®RKDAH

RK1

@#RKFUNCTION
RKSTART

2

sRP11 DISK SERVICE ROUTINE

RPSTART:
TSTR
BPL

RP1: MOV
MOV
MOVB
RTI

IRP ¢ BIT
BGT
WLT
BR
cMPB
BNE
SWAB
AR

INCE ®*RPESR
®RPESR

]

LLIMIT,@RPBAR .
#RPWORDCT, PRPHC
OERPFUNCTIONI®RPCSR

#100°00,®RPESR
l+6

RPSTART
#312,0RPCA
RP1
RPFYNCTION
RPSTART

JRC11 DISK SERVICE ROUTINE

RCSTART: MOV
RC2: MOV
MOV
MOVB
RTI
IRC: BIT
BGT
HLT
BR
INC
CMP
BNE
SWAB
BR
RCFUNCTION:
JIRF14 DISK.
RFSTART:
ADD

RF1: MOV
MOV
MOVE
RTI

IRF3 BIT
BGT

#40,0RCDAR
LLIMIT,@RCBAR
#RCWORDCT, PREWE

BERCFUNCTION, ®RCCSR.

®RCCSR, ¥1L0P200
2.

RCSTART
®RCOAR
#2020,8RCDAR
RC2
O¥RCFUNCTION
RCSTART

)]

INCB SRFCSRM

42 ,0RFDAR
LLIMIT.QRFCAR
#RFWORDCT,PRFWE
RERFFUNCTION,@RFCSR

®RFCSR, #1p02000
Y

JRETURN TO MAINLINE CODE
i INTERRUPT VECTOR POINTS HERE

;RKw11 ERROR FLAG UP OR READY NOYT UP
;DISK AT UPPER LIMIT?

iNO
5 CHANGE COMMAND
tRESTART NEW TRANSFER OF DISK

$D1SK COMMAND
SJINITIALIZE DISK - DAReDAE

INITIAL CORE ADDRESS
LENGTH OF TRANSFER .
WRITE OR WRITE CHECK To OIS
RETURN TO MAINLINE CODE
JINTERRUPT VEGCTOR POINTS HWERE

JRP11 READY NOT UP OR ERROR

$CYLINDER NO, 312

IND

;CHANGE COMMAND

JRESTART NEW TRANSFER OF DISK

PINITIALIZE DISK « DAReDAE

i CORE BASE

JLENGTH OF TRANSFER

IWRITE OR WRITE CHECK TO DISK-
JRETURN TO MAINLINE COOE
JINTERRUPT VECTOR POINTS HERE

JRC11 READY NOT UP OR ERROR ‘1§ UP

1TO INCREASE XFER RATE )

;0ISK AT UPRER LIMIT, 4000s2, 600023, 1:.77=4
iNQ

;CHANGE COMMAND

JRESTART NEW TRANSFER OF DISK

;018K COMMAND

JINITIALIZE DISK « DAR«DAE
}INCREASE DUTY CYCLE

sCORE SASE

JLENGTH OF TRANSFER .
IWRITE OR WRITE CHECK TO DISK
JRETURN TO MAINLINE CORE

S INTERRUPT VECTOR POINTS WERE
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1154
1185
1156
11%7
1188
118¢
1160
1161
1162
1163
1144
1145
1166
1167
1168
1189
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1189
1184
1182
1183
1184
1185
1186
1187
1188
1189
1199
1191
1192
1193
1194
1195
1196
1197
1198
1199
1220
1201
1222
1223
1204
1285
1206
1287

MACYL11,815 7eMAY=-72
pp246Q 104p00
gg2462 030753
PB2464 062777 02004p
po2472 122777 Q20033
Pp2520 0201351
2@2582 027727 175622
202510 121745
22512 o337 07252p
pR2516 002735
gp2520 Q00p0Q
pp2522 o@g4272

NeEAg24

282914

neapae

pegpne

200909

200100

20001

204000
PP2524 020p20
002526 (11921
202532 0p0p20
PP2532 0o2p20
202534 12777 002534
p@2542 0p5777 173626
PD2546 100433
BP2550 10%277 175616
02554 @onpoe
Pp2556 012777 002626
PE2564 042777 104029
82572 016767 177726
po2600 108%277 175566
202624 0@QRpE02
002606 032977 12027p
Po26i4 233p01 :
002616 104p00
gp2628 0277647 175552
pp2626 002764
Po2632 071401
Po2632 124p00
PO2634 012777 02265¢
pp2642 188277 175524
202646 (Q0pR2
PO2650 032777 100230
2026%6 @2p3p21
po2660 104p0Q2
gO2662 Q27747 175519

23115 PAGE 27
HLT ;JRF11 READY NOT UP OR ERRQR UP
RR RFSTART
175616 ADD #42,0RFDAR s INCREASE DUTY CYCLE
175606 cMPB #3,8RFDAE iDISK AT UPPER LIMIT? 722, 17m4,
BNE RE1 _ INO
1740080 cMP @RFDAR,®174p00 sAS FAR ON DISK AS WE CAN GO
BLOS RF1 INO
SWAR @#¥RFFUNCTION i CHANGE COMMAND
BR RFSTART SRESTART NEW TRANBFER OF CISK
RFFUNCTION: a ;DISK COMMAND
LLIMITS REGIN sFIRST CORE ADDRESS OF TRANSFER
iDT11 DEr TAPE
RD=4 JREAD DATA
WD=14 JWRITE DATA
RB=2
8R=2 JREAD BLOCK
F=0 JFORWARD
1E=100 P INTERRUPT ENABLE
No=1 300 = THE FUNCTION
R=4200 JREVERSE
TCFIRST: @ sFIRST BLOCK TO BE SEARCHED FOR
TCLAST: 577, JLAST BLOCK TO BE SEARCHED FOR
TCBLK: ¢ JCURRENT BLOCK FOUND
TCEXPE: & JTHE BLOCK THAT IS EXPECTED
GO TO FORWARD END 2NNE
175644 FENDZ: MOV #FENNE,®TCly J1END 2ONE VECTOR SETUP
TST @TCST JTEST FOR END ZONE
BMI FEND1 JAT END 20NE?
INCB @TCCM JSET DO - NO DELAY
RTI INO =~ WAIT SOME MORE
175622 FEND1: MQV ETCF1,87C1V JYES =~ NEW VECTOR
175620 8IC #104000,8TCCM JSEARCH BLOCK FOWARD
177732 MOV TCFIRST,TCEXPE JCOUNT WHEN TH!S BLOCK IS FOUND
TCF1A: INCB RTCLM }JSET DO
RTI JRETURN ON NEXT BLOCK
175556 TCF11 BIT #100200.,87TCCM $ ANY ERROR ON READ?
BRGT L4
: HLT }TC ERROR SET = FORWARD READ RLOCK
177724 CMP ®TCOT,» TCEXPE JI1S THIS QUR BLOCK FOR SYNC
RLT TCFiA INO-READ SOME MORE BLOCKS
BEG TCF2 JYES
HLT JWE PASSED THE BLOCK
178544 TCF2% MQV #TCF3,8TCLV JVECTOR FOR SEQUENTIAL READS
INCB RTCCM JSET QO
RTI JRETURN AND TEST SEQENTIAL BLOCKS
;FIND SEQUENTIAL BLOCK AT FOWARD DIRECTION
175514 TCF 31 BIT #100200,0TCCM JTEST ERROR AND READY
RGT Y] .
HLT JFALSE INTERRUPT ON TCe1y
177636 tMP ®TCLT,TCLAST JHAVE WE TESTED ALL BLOCKS
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1208
1209
© 1240
1211
1212
1213
1214
1215
1216
1217
1218
1219
1229
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1249
1241
1242
1243
1244
1245
1246
1247
1248
1249
12590
1251
1292
1253
12%4
1255
12%6
1257
12%g
12%9
1260
1261

MACY11,615 TJe«MAY-72
p2670 02p1414

Ap2672 0OpB%267 177634
02676 027767 178474
002704 001401

202706 104708

002710 0p0427

a@2742 195277 175454
22716 00p@p22

@p27220 000705

PP2722 @12777 BR2722
2P2730 016767 177572
202736 2@5%5777 178432
202742 100403

@P2744 105277 178422
002750 0o0po2

202752 012777 0PDAL23
go2760 012777 0930%5p
Bo2766 00002

ge2772 212777 023022
gp2776 012777 177429
go3204 012777 003256
dp3012 112777 0QW0L15
Ap3020 opop02

@p3p22 005777 178344
go3@26 102p0%

A03A3I0 104200

gp3032 0412777 00263%p
dp304d 112777 000132
gee3r46 020721

@ga3p50 032777 10023p
go3056 023g01

fp3060 104p00

go3062 027767 17531p
Pe3070 01406

03072 0p2p922

P03Q74 10400

A23@76 0o0713

203100 10%277 178266
203104 00Pp02

pa3106 012977 @03L22
go3114 108277 175252
203120 o0@0pdR

@23122 032777 10023
903130 oolp0l

223132 10400

203134 P26777 477384
pp3142 1666
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177626

178456
177574

175412
175420

175412
175376
178372
175352

175346
175324
175314

177442

178272

175242

178234

TCF41

BEQ
INC
uMP
BEQ
HLT
BR
INCB
RTI

XFENDZ: BR

RENDZ

TCEXPE
®TCDT, TCEXPE
44

TCWEK
®TCCM

FENDZ

JMOVE TAPE TO REVERSE END #ONE

REND#3

RENDYL:

JWRITE

TCWBK

TCWBL:

TCR1t

TCR1A:
TCR2}

MOV
MoV
TST
BM1
INCB
RTI
MOV
MoV
RTI

#RENDE.BTCIY
TCLAST, TCEXPE
®TCST
REND1
@TCCM

JYES DRIVE UNIT InN END 20ONE TO START QVER
JNO-INCREMENT EXPECTED COUNT
}1S CURRENT BLOCK CORRECT

JFAILED IN FOWARD READ TO FIND NFEXT BLCO
3THIS ROUTINE WRITES A BLGCK
1SET DO

$INDIRECT LINK

JEND ZONE VECTOR SETUP

ISET UP FOR REVERSE SEARCH

$IN END ZONE

JYES = START TO TURN UNIT ARQOUND
1SET DO

INO =~ WAIT TILL WE ARE

#R+]E+RB+D0O,®TECM JFUNCTION = READ BLOCK, REVERSZ AND GO

#TCR1,®TCIV

1ISET UP NEW INTERRUPT VECTOR

FORWARD ALL BLOCKS ExCEPT @

MOV
MOV
MOV
MOVB
RTI
TST
BPL
HLT
MOV
MOVB
BR

BI1T
BGT
HLT

CMP -

BEQ
BGE
HLT
gR
INCB
RTI
MoV
INCB
RYI

#TCWB1,8TCly
#-4p2,0TCUC
#TCWRUF ,®TCBA
#]E+wD*DO,@TCCM

aTCCM
,+4

#TCF3,®TCIV
41ERB,8TCCM
TCF4

#100200,0TCCM
Y

®TCDT.TCEXPE
TCRZ
TCR1A

RENDZ
®TCCM

4TCR3, #TC1V
®TCCM

JINTERRUPT yECTOR FOR WRITE
JONE BLOCK

$}THE WRITE BUFFER ADORESS
JWRITE THE BLOCK

$RETURN WHEN BLOCK IS WRITTEN
JANY ERRORS

JSEARCH BLOCK VECTOR
JREAD BLOCK
JFIND THE NEXT BLOCK

3JTEST FOR ERROR AND READY

JDECTAPE ERROR ON READ BLOCK REVERSE
}18 IT QUR FIRST BLOCK

JYES = GO TEST THE REST

JNO = HAVE WE PASSED THE BLOCK

JWE PASS QUR BLOCK

160 TC END ZONE AND TRY AGAIN

1SET DO

JWE FOUND OUR FIRST BLOCCK

JSET UP INTERRUPT T0Q TEST ALL 3L3CKS
JSET DO

JIWALIT FOR NEXT BLCGCK TO INTERRUPT

sFIND SEQUENTIAL BLOCK IN REVERSE DIRECTION

TCR3

BIT
BGT
HLT
EMP
BEQ

#100200, 8TCCM
XY

TCFIRST0TEDT
XFENDE

iTESY FOR READ AND ERROR

$ERROR REANING SEQUENTIA| BLOCK IN REVERSE
IDID WE DO ALL THE BLOCKS
JIYES = GO YO END #ONE TO RESTART
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T17QE4
1262 0QpP3144 0@5367 177362 negc TCEXRE JNO = DECREMENT 3L0CK NUMBER
1243 00315Q@ @27767 175222 177354 CMP @TCET,TCEXPE JTEST SEGUENTAIL ELDCK M REVERSET
1264 003156 021421 REQ .44
1265 003160 1p4p0e0 ST JTEST SECUENTIAL FEAD BLICK IN REVERSE FAILEN
1246 003162 020403 aR TCRBH JTHIS ROUTINE RE4D A ELOCK
1247 0p3164 195277 175222 TCR41? INCB ®TCEM JSET DO
1248 003172 2029p%2 RTI JLETS TRY A NEW BLOCK
1266 ;
1272 ;READ REVERSE ALL BLTCK EXCEPT BLOCK 1121
1271 @03172 @12777 00323 175206 TCRBK: MOV #TCR:1,8TClyY JSET UP INTERRUPT VECTCR
1272 Q03200 012777 177432¢ 175174 MV #a4P" ,8TCKC $READ ONF BLCCK
1273 003206 012777 973256 175170 MOV HTCRRUF+®TCRA  1WHFRE BUFFER 1§
1274 203214 112777 2481325 175150 MOVE #lE«RD+*00,®TCCM JREAD THF RLOCK
1275 ©823222 004767 175226 JSR %7,1:1 JCHECK DATA BUFFEFR
1276 003226 @pop0oe RTI JEXIT « FETURN WHEN BLOCK IS REAT
1277 00323 ap5777 175136 TCRB1:  TST eTce 3 ANT ERRORS
1278 903234 12dp31 apPL L +4
1279 ©23236 174p3D ' HLT JDECTAPF ERROR
128 2Q3242 A12777 Q@I3122 175140 MOV #TORI,@TCLV sNEW VEZTOR FOR R OCK SEARCH
1281 083246 112777 0200122 175116 1Move HIE+R3,@TCCM JREAD BLOCK FUNCTILON
1282 003254 0090748 AR TCR4 JRE/URN Y0 BLOCK SEARCH
1283
1284 s THIS WRITE BUFFFR L"D0K THF SAME FORWARD OR REVERSE
1288 Q03256 TCWRUF &
1286 @@3256 TCRBUF ¢
1287 fAang2l N=1
1288 .REPT 108
1289 N JDECTAPE READ/WRITE BUFFESR
1299 =N
1291 NsN+1
1292 LENDR
1293 Q03256 030301 N jDECTAPL READ/WRITE BUFFe®
1294 Q03260 177777 -N
1295 apeec2 NEN+1
12946 03262 p@Ap2e N JDECTAFE REAC/WRITE BUFFLR
1297 ©@3264 177776 -1
1298 200023 NEN+1
1299 PQR3266 Qp0pQR3 N JDECTAPE REAC/WRITE BUFFER
1330 003270 1777975 . -N
1331 AP2p04 N=N+1
1322 Q03272 020p24 N sDECTAPE REAL/WR]ITE BUFFER
1323 003274 177774 -N
1324 AR 25 NEN+1
1308 pR3I276 000@R5 N sDECTAPE READ/ARITE BUFFER
1328 @O3I3IVB 177773 =N
13237 noBEas NEN+1
1328 0@03302 0Q0pas B JDECTAPE REAN/WRITE BUFFER
1339 023304 177772 =N
1312 zeadpa? N=N+1
1341 Q23306 000p27 N sDECTAPE READ/WRITE BUFFIR
1312 Q03310 177774 -N
1313 32010 NN+t
1314 0203312 022010 N ;DECTAPE READ/WRITE BUFFER

1315 ©03314 177770 -N
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1316
1347
13418
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
133p
1331
1332
1333
1334
13358
1336
1337
1338
1339,
1349
1341
1342
1343
1344
1345
1346
1347
1348
1349
1382
13%1
1392
1383
13%4
13585
1386
13%7
1388
13589
1340
1344
1342
1343
1344
1345
L1346
1347
1348
1349

MACYL11,615 7=MayY-72
opopil
203316 00Mp1l
p03320 177767
gpagL2
Q3322 @200%pL2
AB3324 177766
009913
23326 ¢oAp1d
op3332 177765
ag2p14
9p3332 0popL4é
03334 177764
200p15
2R3336 290p1%
293342 177763
Ao2pL6
Pp3342 Q00016
203344 177762
208317
203346 Q@0p17
283350 177761
200020
Q03352 Q20p20
#P3354 177760
oe2e21
PR3356 0odp21
po3360 177757
o00pa
703362 00022
Bgo33&s 177756
023p23
203366 0Qp0p23
203370 177755
paag24
pp3372 0oQRp24
op3I3I74 177754
22092°%
A03376 QpBOP25
pe3400 177753
200926
Pp3422 o203p26
203404 177752
202p27
pa3406 002p27
g03410 177751
200230
0@3412 0QpOZ30
2p3414 177750
po2p3L
pe3416 000031
Pp3420 177747
pp8p32
gp3422 000p32
Pp3424 177746
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1DECTAPE

yDECTAPE

1DECTAPE

$DECTAPE

sDECTAPE

1DECTAPE

}DECTAPE

sDECTAPE

1DECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/MWRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE

READ/WRITE

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFFR

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER
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137¢
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1393
1392
13903
1394
1395
1396
1397
1398
1399
1400
1404
1402
1403
1404
1408
1406
1407
1428
1429
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1429
1421
1422
1423

MACYL11,615 7mMAY-72
oeap3d
mp3426 0PBP3I3
pp3I43d 177745
0234
203432 QOOQ3
PWE3434 177744
2e2p35
Ppo3436 ANAR35
P2344Q 177743
20236
@g3442 0D2p36
Pp3I444 177742
22237
go3446 00037
B@3450 177744
poOE4s
Ip3452 200p40
pp3454 177740
220p41
603456 000p4Y
PB3I488 177737
ppopde
Pp3I462 200p42
PAp3464 177736
pABQ4S
pP3466 0QDp43
223470 177735
fodp4d
PO3472 PAO@44
gp3474 177734
gangas
2R3476 Q@45
03500 177733
endpds
203502 92QAp4s
pe3524 177732
a02p47
PR3506 o047
2p3510 177731
Agaps0
903512 0a0pse
2@3514 177732
onap51
903516 D00p5%
203520 177727
Ap2p52
2p3522 o052
pR3524 177726
o23p53
Bp3526 0pPB2P53
203538 177725
20054
@p3532 00%p5%4
203534 177724

23115
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-N
NaN+ Y
N
-N
NEN+1
N
~-N
N=N+1
N
~N
NaN+1
N

=N
NaN+Y1
N

-N
NEN+
N

-N-
NaN+1
N

-N
NEN+1

JDECTAPC

JDECTAPE

JDECTAPE

JDECTAPE

$DECTAPE

JDECTAPE

JDECTAPF

JDECTAPE

;DECTAPE

}DECTAPE

;DECTAPE

JOECTAPE

sDECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

3} DECTAPE

JDECTAPE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

REAC/WRITE

READ/WRITE

READ/WRITE

REAC/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFLR

BUFFER

BUFFER

BUFFER

BUFFEFR

BUFFER

BUFFER

BUFFEFR

BUFFF R

BUFFER

BUFFER

BUFFER
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1424
1428
1426
1427
1428
1429
1432
1434
1432
1433
1434
1435
1436
1437
1438
1439
1442
1441
1442
1443
1444

1445

1446
1447

1448

1449
1489
1484
1482
1493
1454
1485
1498
1487
1488
1499
1440
1461
1462
1463
1464
1445
1446
1447
1468
1469
1470
1474
1472
1473
1474
1475
1476
1477

MACYL1,615 7eMaY-72
paApsS
ge3536 poopss
go354p 177723
a02p56
PR3542 0p0p56
‘PR3544 177722
aeags?
Q03%46 0Q0@g57
pe35%p 177721
opepe0
203552 000980
P03I554 177720
200p61
Bo35%6 022p61
- pR3sen 177717
o00pb2
003562 0Q0psR
pR3564 177716
' 2020063
po3566 0Q00p63
pR3570 177715
, naApes
223572 OQQ0pes
Q23574 177714
2002045
PR3576 0200psS
. Pp36P0 177913
200066
Po38602 220066
pE3604 177712
200087
PR3606 Q00047
2R3610 177714
200370
Pp3612 00072
203614 177710
200p71
PR3616 00071
go3é’ey 177707
povg72
PR3622 0092p72
pr3Is24 177706
220073
Po3626 0@0p73
203630 177705
ppRp74
PO3632 00074
203634 177704
22075
pR3636 020p75
po364p 177903
P2g76
ge3642 002@76
Po3644 177702

23115

PAGE 32

JDECTAPE
$DECTAPE
JDECTAPE
JOECTAPE
JDECTAPE
IDECTAPE
JDECTAPE
JDECTAPE
JDECTAPE
JDECTAPE
JDECTAPE
JDECTAPE
;DeﬁTAPE
1DECTAPE
1DECTAPE
JDECTAPE
JDECTAPE

JDECTAPE

READ/WRITE
READ/WRITE
READ/WRITE
READ/MRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/waTE
READ/wRITE
READ/WRITE
READ/WRITE
READ/WR1TE
READ/WRITE
READ/WRITE

READ/WRITE

BUFFER
BUFFER
BUFFER
BUFFEP
BUFFER
BUFFER
BLFFER
BUFFER
BQFFER
BUFFER
BQF%E%
BUFFER
BUFFFR
BUFFER
BUFFER
BUFFER
BUFFER

BUFFER
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1478
1479
lé4ap
1481
1482
1483
1484
1485
1486
1487
1488
1459
1499
1494
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1592
1503
1504
15p5
1506
1527
1508
1529
1519
1511
1512
1513
1514
1545
1516
1547
1518
1519
1520
1524
1522
1523
1524
15258
1526
1527
1528
1529
1530
1534

MACY11,615 7=MAY-72
oeRg?7
Po3s46 0Q2p77
pE365@ 177701
32400
Pe3652 po@L0pP
pR3624 177700
0204101
222100
Pe36s6 177700
BP3660 QA@N120
2a2p77
Pa3662 177721
PO36&4 00077
p22276
PO3666 177702
203670 0076
fgep75
203672 1777023
pa3874 Qoag?s
nadp7é
003676 177704
203720 Q@20p74
p20p73
pe37L2 177705
323724 Q@EPQ73
ap3g72
BE37C6 177706
203712 0@%2272
p00a71
283712 177707
203714 Q2p0p71
goop7Q
@23716 177710
Pe37:0 000270
goopé?
gQ3722 177711
033724 (O0p47
Pp%p86
@a3726 177712
PR3730 2Ap0@66
nEdpé&S
Pa3732 177713
923734 020p45
NoBEs4
BO3736 177714
PO3740 ODPMpb4
P00p63
P23742 177715
pE3744 000263
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100

JDECTAPE READ/WRITE BUFFER

tDECTAPE READ/WRITE BUFFER

3DEC

1DEC

1DEC

}DEC

1DEC

1DEC

1DEC

1DEC

$DEC

}DEC

jDEC

10EC

J0EC

}1DEC

1DEC

TAPE

TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TARE
TAPE
TAPE
TAPE

TAPE

READ/WRITE

READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE

READ/WRITE

BUFFER

RUFFER -
ByUFFER
BUFFER
BUFFEé
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BJUFFER
BUFFER
BUFFER
BUFFER

BUFFER



PMAIN,
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1532
1533
1534
1535
1536
1537
1538
1539
1540
1544
1542
1543
154¢
15458
1546
1547
1548
1549
1557
15%7
15%2
1553
1554
15%9
15%4
15%7
1558
15%9
1540
1541
1562
1563
1564
1565
1566
1547
1568
1849
1579
1574
1572
1573
1574
1575
1578
1577
1578
1579
1589
1581
1582
1583
1584
1585

MACY11,615 7=MaY-72
VLYY
203746 177716
293750 00%p62
pEAE6L
03752 177717
gp3754 000g6Y
on0g60
PO3756 177720
QR3760 0pPP6R
200057
R3762 177724
P03764 002957
2802056
Bo3766 177722
p3770 oo@pB6
ganp5s
ge3772 177723
@a3774 0o0p55
200p54
PO3776 177724
2P4000 QEOpS54
202033
pp4aQE2 177725
204004 029953
noops2
004006 177726
04010 neeps2
200951
ppagL2 177727
304014 00p%5L
000950
@0p4g16 177730
004020 0OPES0
2a2p47
2p4022 177734
p04024 Cp0P47
nedp4s
P@4026 177732
P04030 7O0Q4s
202045
PR4R3I2 177733
go4R34 0o0g4es
nEop4s
2p4@36 177734
204D40 COPpA44
200p43
pp4pg4e2 177735
0p4p44 QpOQ43
oo%p42
204046 177736
004050 p@op42
ppapdlL
0oé4@S2 177737
2040%4 0pAp4L
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}DEC

;DEC

yDEC

}DEC

iDEC

1DEC

1 DEC

$ DEC

1DEC

iDEC

1 DEC

iDEC

JDEC

1DEC

yDEC

1DEC

}DEC

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPF

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/URITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
RéAD/wﬁle
READ/WRITE
READ/WRITE
READ/WRITE

READ/WRITHE

BUFFER
BqFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER

BUFFER
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1586
1587
1588
1539
1592
1501
1592
1593
1594
1595
1596
1597
1598
1599
1620
1604
16732
1623
1604
1625
1636
lé6a7
1628
1629
1612
1611
1612
1613
1614
1615
1616
1617
1618
1619
1629
1621
1622
1623
1624
1625
1626
1627
1628
1629
1639
1631
1632
1633
1634
1635
1636
1637
1638
1639

MACY11,615 7=MaY-72
op@p4D
ypapse 1777492
A04060 3pBg40
geng37
nEapgez 177741
Apenss raop37
a30¢36
Q0466 177742
PO4ap70 Q2036
Age@3s
@24372 177743
2R4R74 CDPOQ3S
0o0p34
ve4an76 177744
2¢4100 2272034
AaAp3d
ap41vdz 177745
pedind  220p33
rpOA32
204106 177746
PR4110 0p0@32
200931
ag4Lie 177747
Jgé114 o731
2002392
dp4L16 177750
gR4120 070230
gprp2?7
gpél22 177754
d04124 poap27
2p02p26
ag4126 177752
Wp413Q dolp2é
nEBE25
op4132 177753
glae134 008p25
npdp24é
#4136 177754
Ja4140 222p24
naeg23
PE4142 177755
4144 npop23
apop2
ap4les 177756
3galsg 0pnrp22
200921
gpa152 177757
gp4i154 nanp21
230g20
Po4L56 177760
2p4160 @o0p20
geeply
po4162 177764
pe4Les Qoeel?
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NaN=-1
~N

N
NaN=-1
-N

M=N-1
-N

MaN=1
-N

W=N‘1
-N

M
N=N=1
~-N

M

NEN-1

NaN-1

JDEC

iDEC

;DEC

;DEC

;DEC

tDEC

;DEC

iDEC

$DEC

;DEC

$DEC

10EC

}DEC

J0EC

}DEC

sDEC

$0EC

10DEC

TAPE
TAPE
TAPE
TAPE
TAPE
TAPF
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TASE
TAPE
TAPE
TAPE
TAPE

TAPE

READ/WRITE
READ/WRITE
READ)WHITE
READ/ARITE
READ/ZWRITE
READ/WRITE
READ/WRITE
READ/WRITE
READ/#RITE
READ/WRITE
READ/ARITE
READ/WRITE
READ/WRITE
READ/ARITE
READ/wWRITE
READ/WRITE
READ/WRITE

READ/WRITE

RUFFER

RUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFZR

BUFFER

BUFFER

BUFFZR

BUFFER

BUFFER

BUFFER

BUFFER
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1640
1641
1642
1643
1644
1645
1646
1647
1648
le49
1639
1651
1652
1653
1654
1655
1686
1657

1688

1659
1660
1661

1662

1663
1664
1645

1666,
1667
14668

1669
1672
1671
1672

1673
1674

1675
1676
1677
1678
1679
1689
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693

MACY41,615 7=MaY-72
ag0p16
PP4166 177762
N04170 020p16
22315
BP4172 177763
PR4174 020p15
ngRglL4
204176 177764
004200 03%p14
PABE13
Ag4202 177765
Ap4204 200p43
gagpLa
204206 177766
004210 opdp12
p00p1l
po4z212 177767
pp4214 007p1l
2p2p10
@do4216 177770
0p4220 Q00810
goap27
gp4222 177771
pp4224 npapa7
200p06
Pp4226 177772
AR4232 022g26
290p025
004232 177773
204234 0200005
goepoe
004236 177774
PP4240 000p04
00@p23
p04242 177775
004244 000p23
aeop02
Q04246 177776
Qoags0 0p2pa2
00p21
pp4252 177777
Pp4254 00001
PB4256 122727 09003¢
Bo4264 (024031
P4266 104000
pP4270 1044020
204272 2127647 QP4272
P2A430C 104400
PRA3R2 012737 B0402p
PR43L0 012700 17777¢p
204314 026@27 216632
004322 pplénl

23115
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CMPB
BLT
HLT
SCOPE
MOV
SCOPE
MOV

BEGIN:

#O,#1
o+ 4

#BEGIN

#4000,

;TEST COMPARE INSTRUCT

MOV
CMP
BEQ

#=-12,%
ACD)Y . #
.44

1DEC

;DEC

1 DEC

3 DEC

$DEC

s DEC

$1DEC

i DEC

$DEC

$DEC

21 RETURN

®ICOUNT
éON INDEXEN

125252

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPF

TAPFE

TARE

TAPF

TAPE

TAPE

TAPE

READ/WRITE

REAC/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

EAD/WRITE

READ/WRITE

REAQ/WRITE

READ/WRITE

3T? FIx

;CMPB FAILED

JFOR SCOPING

BUFFER
BUFFER
RUFFER
BUFFER
HUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER

BUFFER

s ITERATION COUNT

sMINUS 1@ TO RECG 2
;A INDEX BY MINUS

1€) To #125252
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T170€4
1694 004324 104022 HLT COMPARE WITH INDEX FAILTS
1695 Q04326 174420 SCOPE
1696
1697 @O43I30 0127982 17777¢ : MOV #-10.4%0 ;FAR INNDEX
1698 004334 (22768 125232 016602 cMP #125252,A(0) ;A INDEXED
1699 pE4342 (pgl4a7l BEQ . +4
1720 @24%44 1m4p02 HLT sCOMPARE FAILED DESTINATION INDEX
1724 004346 104470 SCOPE :
1722 3SET WISR™ FAR DISKS AND KWyilL TO CURRE:NT RaMK
1723 @450 a@1a700 MoV %7, %A sCURRENT BANK
1724 Q04352 n42902 3IT7777 RIC 2007774 %0 PLEAVE QLY BANK BITS
1725 004356 62702 201684 ADD HLK3 . %W $AND I CLOCK ENTRANCE
lyee pgélé2 ¢i0g37 2welzg MOV %g,En10% PLINE CLOCK, Kwilp
1787 204366 042700 9072777 RIC 20077774 %0
1728 QQ4I72 062772 0L245p ADD #IRF . %0
1709 204376 (410037 QL0224 MQV %0,@4204 {RF11 ISR
1710 004402 17427008 07777 RIC #007777,%2
1744 Q04406 062700 D22332 ADD #IRC, %0
1742 @Q4412 Q10037 00221p MOV %B,e#210 ;RC11, ISR
1943 004416 (542720 0Q€7777 RIC HPRY777,%¢
1714 Q4422 Q62700 Q02144 ADD HIRK, %0
1718 004426 010237 QL0220 MOV %@, 4228 ;RK11 ISR
1716 Q04432 (42920 QL7777 BIC #7777 %D
1717 Q4436 062700 Q22256 ADD HIRP, %0
1718 204442 10237 QL0254 MOV %0, a%254 iRP11 ISR
1749 (04446 (42700 207777 ]IC #7777 %0
1728 Q04452 063708 Qw2522 aDD RELLIMIT, %G
1721 904456 017067 176D4g MOV “@,LLIMIT ;CHANGE NISK NPR BUFFER
1722 Q04462 142732 027777 RIC H#OAYT77 %0
1723 304466 062700 016676 ADD HBUF %0 ‘
1724 204472 (10g26 MOV %@, %6 ;CHANGE STACK TO EXISTINAG BANK
1725
1726 QQ4474 (12700 00001g MOV #10, %0 ; INDEX
1727 20450@ 026027 016632 B52525 CMP A(D) . 4057525
1728 0p4506 0p1401 REQ 44
1729 QR4510 104900 HLT (CAMPARE FALLED
1730 Q04512 104400 SCOPE
1734
1732 Q04514 A12720 0C0Q1p MOV #1051
1733 PP4520 022760 @52525 Q16622 CMP #052525,A(P)
1734 Q04526 001421 BEQ L +4
1735 0924530 1049930 HLT i COMFARE FAILED
1736 2024532 104400 SCOPE
1737
1738 0304534 712708 17777g MOV 4=10,%2
1739 0224540 226060 016632 016622 cMP A(2), (D)
174 Q04546 0p1401 3EQ +4
1741 004550 104p02 HLT s COMPARE FAILED
1742 Q04552 104400 SCOPE
1743
1744 Q04554 @L12700 00001p MOV #+1C . %0
1745 204560 026060 016632 016602 CMP A(B),ALR)
1746 2p4566 apland REQ X

1747 Q04570 104000 HLT iCoMpARE FAILED
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1748
1749
1730
17384
1782
1783
1754
1785
1786
1787
1738
17%9
17649
1741
17642
1763
1764
1745
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
178%
1786
1787
1788
1789
1790
1791
1792

MACYL11,015

204572

004574
204600
204604
204612
RB4614
224616

doées20
Ap4626
AR4638
Q04632
gp4634
AP4642
Bg4644
Apaes2
74654
gp4a6s56
Bo4660
PR4644
004670
pp4676
op47020
204702

204704
PR4A710
PO4716
@04724
po4726
204738

004732
Po4736
ppé744
pp4752
pgp4754
gpe756

204760
PP4784
zg4772

124400

g12700
212704
026061
021401
104000
104420

026160
201401
104000
104400

212720
012701
226p61
201401
104029
104420
012700
212721
2268160
api401
104000
104400

212720
B16p47
026727
001401
104p22
194400

a127e9
216067
n26727
001401
1049202
104470

212720
7212760
a23727

7T=MAY=-72

177770
00Q024
016622

216672

177774
00010
216622

177774
2000210
216622

17777¢
216622
0117322

0Cp010
216622

Pl1654

17777¢@
125252
016614

23115 PAGE 48

pL6602

216602

p16602

p16602

211706
125252

gL1660@
252525

216624
125252

SCOPE

MOV
MOV
cMP
REQ
HLT
SCOPE

CMP
BEO
HLT
SCOPE

MOV
MQV
CMP
BEQ
HLT
SCOPE
MOV
MOV
CMP
REQ
HLT
SCOPE

JTEST MOVE INSTRUCTION FOR INDEX

MOV
MOV
cMP
BEQ
HLT
SCOPF

MOV
MOV
CMP
BEQ
HLT
SCOPE

MOV
MOV
cMP

#e1Q, '/.fb
#+4,%1
ACB)Y,ALL)
L4

A(Ll),A(D)
o+ 4

#ed %0
#+1¢, %1
A(o) . A(L)
s+ 4

#=4,%0
#10,%1
A1) ,A(D)
4

#=-12, %08
A(@) TEMP
TEMP.#1252582

L4 .

#+12,%0
ACB),TEMP
TEMP.#052528
L

#e1p P %2
#125252, TEMP (D)
®¥C,#125282

iCOMPARE FAILED

3 COMPARE FAILED

sCMp FATLED

;COMPARE FAILED

s COMPARE FAILED

;MOV FAILED




MATN,
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1793
1734
1705
1796
1797
1798
1799
1820
18721
1872
1873
1824
1375
1828
1827
18¢8
18729
181¢
1811
1812
1843
1814
1845
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1832
1831
1832
1833
1834
1835
1836
1837
18328
1839
l84p
1841
1842
1843
1844
1845
1846

MACY11,0615

#25020
395032
005024

2050026
0g5012
205022
205025
wa5032
335032

$a5¢34
Wo5842
JB5045
205954
205062
J05064
2a5265

ag5070
aAp5074
ap5122
wg511p
ve5116
Je5122
9p5122

005124
335132
525136
pr5144
#35152
205154
205156

205167
@05164
ues172
005220
205206
ae5210
pps212

085214
05222
295226
55234
205236
005240

pes5242
pe525¢
20525¢

TmMpAY=T72
31431
174022
1744702
12778 2¢aR4C
712760 292%2s5
p23727 716634
0M1421
1340020
174432
312767 177777
A42739 17777¢
246067 D16622
726727 Qlio44
24471
134000
174430
#12767 177777
#127920 290L01¢
a46p67 J16637
26727 2a11%91g
A11401
174299
124439
242737 177777
(1427220 J49@4¢
742762 125257
#23727 pDL66Za
71404
134p2¢2
104422
¢12702 17777¢
242767 177777
nN42767 @52525
226727 21141yp
AAL421
174p20
124420
@12767 12%237
P12728 17777p
166067 216622
Ap1471
104090
134400
312737 12525
212700 17777¢
166760 Q113812

25115 PAGE 49

216624
252525

211526

211514
125252

216634

216624
252525

211422
B11414
125252

911422

211372

216624

216634

REQ Y}
LT P May
scaort
MOV rell . %9
MOV #A52525, TEME(D)
oMP RETEMP+10,#a52525
REQ R
LT ;MY
SCOPF
(TEST sl INSTRUCTION FOR INDEXING
oV #e=1,TEMP
“QV B=10, %
3lc A(A) . TEMP
nMP TEMP, #952528
SE . *4
i T ;B1IC
SCUPE
MOV #-1, TEMP
MOV 210,%0
rIC a(2Y . TEM®
~MP TEMP.#125%252
SEQ .4
HLT ;81C
SCOPF
MOV #=1,RRTEMP*1d
MOy #10,%0
alC #125092, TEMP (@)
nup RETEMP+1™,#52525
REG J+4
HLLT L d812
]COPE
MOV #=10¢, 4@
MoV #=1,TEMP-1F
RIE #252525, TEMp=11
oMP TEMP-10,4128252
REG .+4
HLT PBIC
SCOPE
;TEST SURTRACT INSTRUCTION FOR INDEXING
MoV 4125252, TEMp
MOV #=10. %D
SUB A(2),TEMP
2EQ L+4
HLT i SUB
Scorg
MOV £125252, @ TEMP
MQV #=-1¢,%@
SuB By TEMP+100 (7))

FaiLeED

FalikDd

FAILED

FATLED

FATLED



MAIN,
T170€4

1847
1848
1849
18%@:
1851
18%2
1853
18%4
1855
1856
1857
1858
1859
1860
1861
1842
18643
1864
1865
1866:
1847
1868
1869
1870:
1871
lg72
1873
1874
1875!
1876
1877
1878
1879
1880:
1881
1882
1883
1834
1885
1886
1887
1838
1889
1867
1891
1892
1893
1894
1895
18904
1897
1898
1899
1902

MACY11,615 7=MAY-72
pR5262 @p1421

205264 -1p4g32

3p5266 104420

205270 012767 052525
PA5276 012720 (@Q2004g
RO5302 166047 T16622
005312 @ani4azl

Ap5312 104200

P@5314 174498

PP5316 @12737 a5252s5
Yo5324 P12700 QGCQ04g
BO5330 166760 011236
ag5336 pal4cy

205342 1p402Q

Be5342 134400

pe5344 242737 177777
2065352 M12720 17777g
205356 (p5p60 Ql6b6g
205362 005737 (16624
305366 (201401

P25372 104p0Q

pp5372 104420

205374 Q12737 177777
205402 212700 00QD1Q
205406 22560 016614
P25412 238737 216624
#g5416 001401

Q25420 104222

Q05422 104420

P05424 G12737 177777
Q05432 @12720 17777¢
Bp5436 005460 116634
ap5442 008737 pl66724
0P5446 021401

205450 1Q4p00

805452 104470

285454 012737 177777
205462 0127020 0C004p
P05466 005160 016614
pp5472 %737 016624
805476 001401

205500 124000

pe5502 104400

295504 212737 177777
go5512 @12700 17777¢
205516 028260 P1663%4
p05522 00%737 016624

23115

211326
PL1314

f16624

J16614

P16624

216624

016624

216624

916624

PAGE 4@

BEQ
HLT
SCOPE

MQV
Moy
suB
BEQ
HLT
SCOPE

MOV
MOV
suB
REQ
HLT
SCOPE

;TEST UNARYS
MOV
MOV
CLR
TST
REQ
MLT
SCOPE

MOV
MQV
CLR
TST
REQ
HLT
SCOPF,

MoV
MOV
con
TST
REQ
HLT
SCOPE

MOV
MOV
coM
TST
BEQ
HLT
SCOPE
MOV ©
MOV
INC
TST

L4

#P52525,)TEMP
#10,%0

A(@), TEMP
.44

#052725 8¢ TEMP
#19,%0
A+12.C(2)

Y

INDEXED

4=1, GHTEMP
#al1l,%0
e
BRRTEYP

""4

#=1,@8TEMP
#+1D . %0
ciM)
RHTEMP

0*4

#-1,@&TEMP
#=12,%0
(3
RRETEMP

X

#=1,eRTEMP
#10,%0
ca)
RETEMP

,*4

#-1,0#TEMP
#-10,%0
N(a3)
RUTEMP

38UB

PSud

i SUB

iCLR

;CLR

;COM

3 COM

FAILED

FAILED

FallLEn

FATLED

FAILED

FATLED

FAILED



MAIN,
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1901
1922
1903
1924
1925
1926
1927
1928
1929
1910
1941
1912
1943
1914
1945
1916
1917
1918
1949
1929
1921
1922
1923
1924
1925
1926
1927
1928
192¢
1930
1934
1932
1933
1934
1935
1936
1937
1938
1939
1942
1941
1942
1943
1944
1945
1944
1947
1948
1949
1930
1954
1652
1993
1984

MACY$1,618 7=MaY-72
205526 0pplagl

@e35%0 1040020

2o553%2 104402

gp55%4 0412737 177777
ppS542 @12700 02Q01p
DP5546 005260 16614
205552 25737 216624
005556 021491

Q@S560 1234p00

205582 104420

AP5564 12737 090024
205572 Q12722 177772
0P5576 (@A3S360 016634
ap56p2 035737 216624
PP5606 021421

2025610 104p00

05612 104420

2p5614 012737 020200324
0p5622 012720 20201p
Pr5626 005360 2166414
pp5632 35737 016624
pr5636 001401

205640 124p20

geS642 124420

go5644 212737 000034
25652 012720 17777p
PP5656 0P5460 216634
2056862 022737 177777
2e5673 @21401

205672 174000

g0%5674 1244002

2@5675 012937 200024
205704 Q12700 020201
ag%710% 02%460 0166844
ge%714 p22737 177777
ges722 221401

po5724 134200

B05726 134400

p0%5730 012937 4177777
2e5736 012702 177772
2p5742 08026}

PB5744 008542 @16634
Ag575¢ 228737 016624
P@s7%4 0214021

PES786 104020

pe5768 124400

PRS762 212937 177777

23118 PAGE 41

216624

216624

B16624

216624

016624

016624

pL6624

016624

16624

REG
WLT
SCOPF

MOV
MOV
INC
TST
BEQ
M T
SCOPE

MQV
MOV
nEC
TST
BEQ
HLT
SCOPE

MOV
MOV
DEC
TST
REQ
KLT
SCOPE

MOV
MOV
NEG
CMP
BEQ
HLT
SCOPE

MOV
MOV
NEG
cMP
BEQ
HLT
SCOPE

MOV
MOV
SEC
ADC
TST
BEQ
ML T
SCOPE

MgV

o4

#01,aRTEMP
#410.%0
cee)
@HTEMP

L4

#1,08TEMP
#-10,%0
AR
RATEMP
*4

#1,8#TEMP
#10,%0
c(o)
®RTEMP
Y

#1,@#TEMP
#=-10,%2
n(e)
$-1,0#TEMP
-‘4

#1,08TEMP
#+10, %0
cee)
#el,RXTEMP
.4

#=1,08TEMP
$eip '%ﬂ

e

SHTEMP
Y

#=1,88TEMP

s INC FAILED

; INC FAILED

;DEC FAILED

;DEC FAILED

sNEG FAILED

;NEG FAILED

;ADC FAJLED
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1955
19%6
1957
1958
1959
1962
1941
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
19872
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2020
2001
2002
2003
2004
2025
2¢26
2007
2028

MACYL11,615 7#MAY=72 23115 PAGE 42

205770
205774
805776
206002
206006
306010
06812

206014
0o6p22
206026
906030
206034
206040
a06p42
206044

$06246
006054
2260602
206062
206066
006072
306074
206276

106100
206102
086106
006110
806112
206114

006116
706120
806122
226124
086126
206130
806132
806134
006136
ng6idg

pre142
006150
ge6152
Po6154

AB6L56
Bp6164
PB6166

312722
0p2261
PP5560
nes737
201471
104p20
104470

142737
gi1272@
630261
005660
2g5737
791421
10400
104422

712737
A12722
9261
0235660
005737
331401
1249020
104420

210700
262700
000110
124000
n20240
134420

r18620
a1Ag21
010122
010203
P10304
112435
220625
001421
124000
l1p4400

223727
221404
104000
104400

n22737
291401
194020

200019

B166414
BL6624

220024
177773

016634
P16624

PR32,
2001

B16614
P16624

0Ue%1Lg

016592

128232

016624

016624

125252

pLé572

MOV #e1Q . %P
seC
ADC c(2)
TST P¥TEMP
HLT
SCOPFE
MQV #1,8#TEMP
MOV #~102,%0
SEC
SBC nem)
TST RBTEMP
REG o4
HLT
SCOPF
MOV #1,04TEMP
MOV 10, %0
SEC
sBC cen)
TST R#TEMP
REQ Yy
HLT
SCOPE

s TEST JUMP INDIRERT
NOV %70%0
ADD ¥10, %2
JMP *R%2
HLT
NOP
SCOPE
MOV %6, %
MOV %0,%1
MoV %l %2
MOV %e %3
MoV %3,%4
MOV %4, %5
CMP %6,%5
REQ *4
LT
SCOPE

STEST INDIRECT ADDRESSING
$TEST COMPARE INSTRUCTION

cMP *#B,#125252
BEQ v 4

MLT

SCOPE

CMP #125252,axB
BEQ a"'4

HLT

JABC FAILED

;88C FalLED

;88C FAILED

PJMP FATLED

iMOV REGISTOR FAILED

;CMP FAILED

;CMP FAILED
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2029
2210
2011
2012
2013
2p14
2045
2216
2017
2018
2e19
2020
2021
2022
2023
2024
2025
2p26
2027
2p28
2029
2030
2031
2032
20833
2034
2p3s
2036
2037
2038
2039
2pég
2p4y
2042
2043
2044
2045
2046
2047
2048
2049
2098
2%
20%2
2083
2084
20%5
20%6
20%7
2088
2p%9
20649
2041
2082

MACY11,615 7=MAY-72
02617¢ 1244C0
P26172 023737 014572
02620 001401
006202 104000
006204 104420
206286 013720 016572
206212 022700 125257
206216 021401
20622¢ 104000
006222 1M4400
006224 012737 125232
P06232 023737 316572
006242 101401
206242 124000
006244 104400
006246 313737 016972
006254 023737 016572
P06262 0014021
006264 104000
006266 104400
@0627¢ 012720 177777
086274 043700 016572
00630¢ 020927 852525
506304 201401
PB6306 104000
0B631¢ 104420
Q04312 012737 177777
@p632¢ 042737 125252
296326 022737 052525
206334 201471
PP6336 104020
026340 124400
P@634z 012737 177777
20635C 043737 016577
206356 023727 216614
006364 001401
008366 104700
206372 104490
pe637z ©12700 125252
406376 163708 Q16572
00642z 020927 020020
306406 021401
pE641C 104000
006412 104400

23145 PAGE 43
SCOPE
216572 CMP a¥p, @48
BEQ Y
HLT
SCOPE
s TEST MOVE INSTRUCTIONS
MOV ®%B, %0
CMP #125252,%0
BEQ Y
HLT
SCOPE
016624 MOV #125252,04TEMP
g18624 CMP ®%8,CHTEMP
geQ 4
HLT
SCOPE
p16614 MOV @#B,0#C
016614 CMP @nB,@sC
BEQ Y]
HLT
SCOPE
JTEST BIC INSTRUCTION INDIRECT
MOV #=1,%0
giIcC ®HB, %0
CMP %0,8052525
BEQ .4
HLT
SCOPE
16624 MOV #=1,@RTEMP
016624 BIC #125252,%4TEMP
p18624 CMP #052525, %8 TEMP
REQ Y
HLT
SCOPE
016614 MOV #=1,a%C
Pi16614 gIC a%B,0#C
252525 cMP axc,#52525%
BEQ X
HLT
SCOPE
;TEST SUBTRACT INSTRUCTION
MOV #125252,%0
sSUB axB,%0
CMP X0 ,80
BEQ o4
HLT
SCOPE

s CMP

Y

MOy

3 MAY

iBIC

;BIC

;BIC

1SuUB

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FALLED
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2063

2p44
2065

2086
2047,
2psg!
2049
2070
2071

2072

2073.
2074
2e75:
20748

2e77

2078
2079
2080
2p8y

2p82

2p83!
2084
2p85

2086
2pa7
2088
2089

2090
2091

2092
2093

2094

2095

2096

2097
2098
2099
2100

2104
2102

2103
2104

2105
2106

2107

2108

2129

2110

2111

2112
2113

2114

2115

2116

MACY11,615 7«MAY-72
pE6414 012737 125252
Q06422 166737 010144
A06430 321471

206432 104p00

up6434 104420

1p6436 @L2967 12%232
pR6444 163767 016972
0p64%52 0p%767 010l4és
AP6456 (331403

06460 174000

006462 104400

Bp6464  apS5p00

PP6466 063700 0216572
206472 022700 123252
Jp6476 201401

AP6e520 1042920

PPesdC2 1734400

DV6524 0Na5p37 216624
PPe510 pe2737 125232
poes16 022737 125252
(06524 (21421

DR6526 124p20Q

g06530 124420

PRE532 ©12937 125252
pue540 Me7737 010044
Up6S46 M23727 dA16624
NO6554 Q014C1

Yoeb%6 124p20

206560 174400

206562 212737 177777
206570 Q0%037 016624
PO8574 008737 016624
06620 0NL40L

pp6602 1m4QQ0

Po6604 134400

206606 012737 125252
gR6614 005437 Dl6624
PRe620 022737 0952528
pa6626 (21403

PP6630 104020

0R6632 104420

06634 00%p37 016624
PB6640 Q05237 Q16624
Ro6644 222737 00Q02y
PO6652 001401

0R6654 1040020

026656 104490

23115

Dr6624
R16624

g1AL60
e1e4152

216624
016624

D16624
PL6624
177777

16624

218624
n16624

16624

PAGE 44

;TEST AD

3TEST UN

MOV #12%5252) P TEMP
suUB B)@#TEMP

REQ Y

HLT

SGOPE

MOV #125252, TEMpP
suB ®#B, TEMP

TST TEMP

BEQ W +4

HLT

SCOPE

n INDIRECT

CcLR %o

ADD @%¥B, %8

CMP #125252, %0

BEQ Y

HLT

SCOPE

CLR RETEMP

ADD #125252,04TEMP
cMP #125052,RTEMP
REQ v+ 4

HLT

SCOPE

MOV #125252,04TEMP
ADD BpA+6,RRTEMP
CMP ARTEMP s Awl

BEQ o *4

HLT

SCOPE

ARYS INDIRECT

MOV #-1,@8TEMP

CLR BRTEMP

TST ®XTEMP

BEQ +4

HLT

SCOPE

MOV #125252, 04 TEMP
coM RBTEMP

CMP HP52525 , 2 TEMP
BEQ 4

HLT

SCOPE

CLR ®RTEMP

INC ®8TEMP

cMP #1,04TEMP

BEQ W *4

HLT

SCOPE

;SUB

3 SUB

+CLR

JARD

;TST

JCOM

s INC

FaILED

FAILED

FATLED

OR ADD

FAlLED

FATLED

FATLED

FATLED

FATLED



TMAIN,
TL70E4

2117
2118
2119
2120
2121
2122
2423
2124
212%
2126
2127
2128
2129
2139
2131
2132
2133
2134
213%
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2190
2191
2182
2193
2154
21%5
2186
2187
2188
2189
2160
2161
2142
2383
2164
2145
2166
2467
2148
2149
2170

MACY11,615

B26660
Q06664
PR6670
P06676
206720
po6702

gRe704
poé712
poe716
Bo6724
Bo6726
226730

86732
pRe740
206742
pOs744

206746
pe6754
206756
PR8760

206762
206770
026772
poe774

26776
207022
27206
po7210
po7@12

pe7214
go7R22
207939
po7932
pR7034

007036
227044
207052
207054
P072%6

pe7660
0p7064

ag5p37
295377
na23727
721421
104p00
194400

a12737
025437
022737
n01421
1040022
104420

827727
wai1401
124002
124400

322777
201401
104020
1p4400

@27777
nP1421
104200
14400

217700
022700
nU1421
1040920
104400

012777
223737
231401
124300
104400

317777
223737
001401
10422
104400

012700
247700

7=MAY=72

216624
pe7738
016624

200021
2168624
177777

go7636

125252

PC7626

207572
125253

125252
216572

P27532
216572

177777
027524

23115 PAGE 45

177777

216624
16624

125252

Pe7620

2@7604

207604
g16624

027552
216614

CLR
nec
CMP
BEQ
HLT
SCOPE

MOV
NEG
CMP
REQ
HLT
SCOPE

BETEMP
RTEMP+2
RETEMP #=1
Y]

#1,a4#TEMP
BRTEMP

#al ,RATEMP
. *4

sNEG

sTEST INDIRECT ADDRESSING WITH INDEXING
$TEST COMPARE INSTRUCTIONM

CMP
BEQ
HLT
SCOPE

cMP
BEQ
HLT
SCOPE

CMP
REQ
HLT
SCOPE

®@B+2,#1252582

. +4

#125252,8B+2
v+ 4

2B+2,0B+2
v+ 4

3 TEST MOVE INSTRUCTINNS

MOV
CMP
BEQ
HLT
SCOPE

MOV
cMP
BEQ
HLT
SCOPE

MOV
CMP
RED
HLT
SCOPE

;TEST BIC INSTRUCTICN INDIRECT WITW

MOV
glC

®B+2.,%0
#125252,%0

*4

#125252,2TEMP+2
@pB,@pTEMP
C*4

@B+2,@C+2
®#B8,@#C
4

#=1,%0
ag+g2, %0

; CMP

; CMP

;MOV

PMOV

INDEXING

FAILED

FALLED

FAILED

FAILED

FATLED

FAILED

FAILED



JMAIN,
T170E4

2171
2172
2173
2174
2175
2376
2177
2178
2179
2189
2184
2182
2183
2184
2185
2186
2187
2188
2189
2192
2191
2192
2193
2194
2195
2196
2197

2198

2199
2220
2221
2202
2203
2224
220%
2206
2207
2208
2249
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224

MACY11,015

o770
pO7274
gere76
pe7120

807102
pe7110
PO7116
P07124
p07126
227130

207132
207140
Bp7146
vR7154
07156
BR7160

227162
P07166
op7172
2a7176
07200
207202

Ae7204
¥a7212

07220

27222
go7224

PR7226

27234
pa7242
A07246
207250
ga7z232

27254
0o7256
Po7262
PO7266

@727

pa7e72

pB7274
@a07300
007326
AR7314
Pa7316
2g7320
287322

7wMAY~-72
peM@27 (352925
701421
104p2Q
134430
012737 177777
142777 1285252
fR2737 0529525
31471
124002
104402
@12737 177777
M47777 QCT4%p
726737 0Q0744p
201431
104202
104420
712700 125252
167770 0QR7432
ngdp27 0UeRdg
7731401
10400
1044902
042737 125252
166777 Q27384
131431
124920
1244720
A142737 125252
147777 DBG73%4
0p8737 016624
nP1401
104020
124400
028020
De7728 QU7312
n227748 125252
001421
124000
1244932
ApS@e37 016624
062777 125252
M22737 125232
101421
104000
104420
842737 1252%2

23115

016624
287510
16624

216614
227450
218614

216624
BR7406

016624
0@7364

oR7320
216624

016624

PAGE 46

CMP
BEQ
HLT
SCOPE

MOV
rRIC
eMP
REQ
HLT
SCOPE

MOV
rIC
cMP
BEQ
HLT
SCOPE

MOV
sSuB
cMP
REQ
MLT
SCOPE

MOV
suB
REQ
KLT
SCOPE

MQVv
suB
TST
BEQ
HLT
SCOPE

sTEST ADD INDIRECT WiTH INBEXING

cLR
ADD
cMP
BEQ
MLT
SCOPE

CLR
ADD
CMP
BEQ
HLT
SCOPE
MOV

%, 852528
+4

#m=] @ TEMF
$125252,0TEMP+2
#52825, @4 TEWP
Y

#=1,60#C
eB+2,®C*2
A+10, 880
(44

#125252.0¢
BAR+2. %0
%“ad,w

+4

#1252922, 24 TEMP
B,@TiMP+?
Y

#12%292 . @#TEMP
®B+Z.RTEMP#2
@ETEMP

Y

%e

®B+2, %0
¥128252, %0
L +4

@HTEMP
#425252,RTEMP+2
#125252,04TEMP
+4

#125252,@4TEMP

1B1C

;BI1C

;BIC

$SUB

3 SUB

;BUB

1ADD

s ADD

FAILED

FAILED

FAILED

FAILED

FAILED

FallLED

FAILED

FALLED



MAIN, MACY11,615 7=MAY=72 23145 PAGE 47

TL7QE4
222% 207330 067777 0207254 0p727¢ ADD ®A+S,RTEMP#2
2226 Q@7336 023727 016624 177777 CMP OUTEMP, B=]
2227 Q07344 001401 REG 4
2228 Q927346 124000 HLT ;ADD FAILED
2229 Qo73%0 1p4400 SCOPF
2230
2231 ) ;TEST UNARYS INDIRECT™ WITH INDEXING
2232 W@7IB2 212737 177777 016624 MoV #-1,08TEMP
2233 007360 2p%@77 007242 CLR ®TEMP+2
2234 DPO7364 70%737 016624 TST ®¥TEMP
2238 007370 @0140Q1 BEQ 4
2236 007372 104p20 HLT ;TST FAILED
223y @p7374 124400 SCOPE
2238
2239 227376 (12737 125252 016624 MOV #125252,®ETEMP
2240 007404 005177 007216 coM ®TEMP+2
2241 007450 022737 052525 (216624 cMP #P52525, 0¥ TEMP
2242 0074316 (201421 BEQ .4
2243 DO7420 174302 HLT ;COM FATLED
2244 0074722 104400 SCOPE
2245
2248 DO7424 Q2%p37 016624 CLR GHTEMP
2247 ©Q7430 Q25277 QL7172 INC RTEMP+2
2248 Q@7434 022737 O20Q031 016624 cMP #1,82TEMP
2249 PP7442 231404 BEQ *4
22%0 007444 124p00 HLT ;INC FAILED
2254 007446 104400 SCOPE
2292
22%3 0074%0 00%@37 216624 CLR @ETEMP
2284 Q07454 005377 207346 DEC ®TEMP+2
2295 Q07460 023727 216624 177777 cMP RETEMP, #ml
2296 DO7466 0221421 BEQ Y
2287 Q07470 124020 HLT . 10EC FAILED
22%8 Q07472 104420 SCOPE
22%9 :
2262 Q27474 012737 Q00021 016624 MOV Hl,e#TEMP
2261 0p7%02 002%477 20712¢ NEG ATEMP+2
2262 007526 0222737 177777 Q16624 cMP H-1,08TEMP
2243 027514 001421 BEGQ Y
2264 QQ7516 104200 HLT sNEG FALILED
22465 QP7520 104400 SCOpPE
22646
2267 Q07522 7412737 177777 216624 MOV #=1,0xTEMP
2268 RQ278X0 0020263 SEC
2269 Q@752 02%%77 00727¢ ADC ®TEMP+2
227@ @@7%Y6 0@%737 Q216624 TST ®BTEMP
2271 027542 (2@1471 BEQ 4
2272 @@7544 104p20 HLT 1ADC FAILED
2273 007546 104400 SCOPE
2274
2275 QQ7%5%0 @412737 Q2000271 04168624 MOV ¥1,04TEMP
2276 Q7556 090261 SEC
2277 0B7%54C 0@%477 007042 SBcC BTEMP+2

2278 007564 @0B%737 016624 TST RETEMP



+MAIN,
T17Q€4

2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2292
2291
2292
2293
2294
2295
2296
2297
2298
2299
2322
2324
2302
2303
2324
2325
2306
2307
2308
2329
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319

MACY11,015 7w=MaY-72 23:15 PAGE 48

807570
007572
007574

037576
A37602
207610
207612
207614

227616
007622
peE7630
pp7632
PR7634

287636
P07642
207646
PO7654
BR76%6
BO7660

Pp7662
07666
007674
7702
7710
pe?712
207714

27716
207722
PR7730
PR7736
207744
27746
207750
P0775%2

201401
1040720
1344082

712720
B27p27
#g1421
104020
104400

712720
022772
3014921
1742020
104400

B12700
212701
027071
70142)
104p20
1044029

ni127%0
012767
247067
022767
Pa1401

124000

104400

n12700
712737
042770
?23727
791401
104900
104400
712737

177772
2166722

177772
125252

177772
0p022
n16622

200076
177777
216672
125237

177772
1777717
125257
2166414

177777

125252

16602

216602

206730
206722
2g6714

216614
016624
052525

D16614

REQ Y
HLT
ScOPE
;TEST OF COMBINED INDEXING AND INDIRECT
MOV #e=6y %0
CMP PA(R) . #12525%2
BEQ v 4
HLT
SCOPE
MOV He o %
CMP #125252,0A(7)
REQ L *4
HLT
scopPE
MOV #=6,%0
MOV #+2,%1
cMP MA(R)»®ALY)
reQ %4
HLT
SCOPF
sTEST BIC INSTRUCTION
MOV #6,%2
MOV #=1, TEMP
RIC ®A(D), TEMP
CMP #42%2%2, TEMP
BEQ vt 4
HLT
SCOPE
MOV Beb, %0
MOV #-1,@4C
BIC #125%5252,2TEMP (D)
CMP R#C, 1052525 .
REQ L4
HLT
SCOPF

MQV #=1,0#C

1 SBC

; CMpP

3 CMP

i CMP

;RIC

iBlcC

FAILED

FATLED

FAILED

FaILED

FAILED

FATLED



+MAIN,
T17QE4

2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2332
23334
2332
2333
2334
2335
2336
2337
2338
233¢%
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2389
2384
2382
2333
2354
23985
23%6
2357
23%8
2389
2380
2344
2362
2343
2364
2345
2366
2387
2348
2349
2379
2371
2372
2373

MACY1l,015

207768
207764
2087770
27776
g1ege4
210006
2192010

niesld
212020
212022
gloga4

Q12826
p12p32
212040
p1op42
0108044

010046
g12052
010060
212262
210068¢

7102066
aiep72
giaieg
gie1ve
210104

210126
21211z
pioiag
a12i12:z
10124

21212¢€
210132
10140
210142
210144

g1o14¢
210152
21016¢€¢
gi1216z
010164

012166
#14172
0410176
glo204
310286

pL2700
212724
247p71
222737
001421
174p00
104420

122727
27r2421
174000
134400

a{2700
126p27
PAL401
124020
104400

@127@0
122769
791401
124020
104400

212700
126027
721423
124p0202
104420

212720
122760
791421
124909
104400

#42700
126060
021421
124002
174420

212700
126060
201421
104000
104420

032720
212721
1260681
PnL401
104020

79MAY'72

177772
177772
216622
p5252s%

2¢0220

177779
016632

177779
2002357

220010
216632

22001
pooizs

17777¢
216622

2od04p
216622

177770
200024
216672

23115 PAGE 49

016624
216614
poceey
20252
g16602
ge@L25
016602

eL6602

18602

016602

MOV
MOV
RIC
CMP
BEQ
HLT
SCOPE

CMPB
BLT
HLT
SCOPE
JTEST COMPARE
MOV
cMPB
BEQ
HLT
SCOPE

MOV
CMPB
BEQ
ALT
SCOPE

MOV
CMPB
BEQ
HLT
SCOPE

MOV
cMPB
REQ
LT
SCOPE

MOV
cMPB
8EQ@
HLT
SCOPE

MOV
CMPB
BEG
HLT
SCOPE

MOV
MOV
cMPB
BEQ
HLT

He56,%0
#=6,%1
RA(R),®TEMP (1)
#052525,0%C
L4
;BIC FAILED

40,81 P17 FIX
J+4
JCMPB FAILED

INSTRUCTION INDEXED

#-102,4%40 JMINUS 12 TO REG @ .
Al@),#000252 ; (A INDEX BY MINUS 102) Tn #125252
. *4

;COMPARE WITH INDEX FAILED

#=10,%0 ;FOR INDEX
#OOR252,A(0) ;A INDEXED
. +4

iCMPB FAILED

#10,%2 3 INDEX
A(Q),#02212%
L4

1CMPR FAILED

#10,%0
#00Q0125,A(0)
¢4
JCMPB FAILED

“'121%@
ACD),A(Q)
L +4
iCMpB FAILED

#4102 ,%0
ACB)  ALD)
o4

;CMPB FAILED

#-12,%0
#+4,%1
ALY ALL)
L+ 4
;CMPR FAILED



IMAIM]

T17054 .

2374
2375

2376 -

2377

2378

2379
2389

2381 -
2382

2383
2384

2385
2386

2387
2388
2389

2390

2394
2392

2393

2394
239%

23961

2397
2368
2399

2470

24¢1

2422
2403

2474

2405

2408
2427
2428
2409

2410

2413

2412
2413
2414
2415

2446

2417

2418

2419

2420
2421

2422

2423
2424
2425
2424
2427

MACY11,615

#i1e21¢e

310212
210220
719222
alpz24

pLr226
pL023%z2
p10236
g1u244
A10246
p1225¢

Pluge2
aluzse
310262
yiw27e
n1e272
18274

210276
ALesvee
P10312
218316
£192328
312322

612324
910330
910336
310344
#12346
¥12358

312352
010356
n1e364
#18372
n10374
pLB376

710400
2104024
P10412
¥12420
010422
010424

210426
P10434
010440

104420

126162
231421
104502
1744139

n12792
A127%1
126961
aniend
174000
134429

112722
#12771
126160
LEVEE!
124700
104423

"42790
116067
126727
731491
124p00
13442C

12700
116p67
126727
7231401
10400302
124400

312722
112760
123727
31401
134p02
174400

A12702
112760
123727
721421
104022
1044920

#2767
712720
1460687

7=MAY-72

2166322

177774

23315 PAGL b0

016602

290010

016622

177774
Pe001p
2166722

17777¢
2166322
26340

320041¢
216622
Po6262

177770

125232

16614

27001p
152525
716634

177777
17777¢
16672

216602

216602

206314
gee2s52

npée6e
0g2125

16624
125252

216624
p52525

ep6s72
go6456

SCOPE

cMPB
REQ
HLT
ecope

MOV
MQV
mMPR
REQ
ml T
SCOPE

MOV
MOV
CMPB
REQ
HLT
3COPE

A(1).A(Q)
Y]

#=4,5.0
4410 : %1
AC2),ACL)
L+4

#m4 , %9
#10,%1
Al1), At
L4

JTEST MOVE INSTRUCTION FAR [MDEX

MOV
MOVB
rMPR
REQ
HLT
SCOPE

MOV
MOVE
CMPR
REQ
WLLT
SCOPE

MOV
MOVR
CMPB
REQ
HLT
SCOPF

MOV
MOVB
CMPR
REQ
HLT
SCOPE

PTEST BIC INSTRUCTIC™ FOUR INDEXING

MOV
. MOV
BICB

#-12.%0
A(PY . TEMS
TEMF, 2020 75p
iy

#4142, %0
ALY, TEMP
TEMF . #750128
Y

RSN
#125252, TEMP (D)
REC,#129262

Y

#+1¢ Wt
#ESZR23, TEMP D)
PETEMP+Ly , #p52525
o+a

#e1, TEMP
#-10, %0
ACB), TEMP

i CMpP2

;CMp&

;CMPE

pMovE

;MOVE

MOV

FAILED

FAILED

FATLED

FATLED

FAILED

FAILED



MAIN,
Ti7QE4

2428
2429
2437
2431
2432
2433
2434
24358
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2490
2491
2482
2483
24%4
2485
2486
24%7
2488
24%9
2440
2481
2442
2443
2484
2465
2466
2467
2468
2449
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481

23118

177%2%

Pp6134

2g6L22
pp7852

016634

16624
pp2525

ggsa3p
opsp22
125252

016624

216624

1774290

016624

poa37?

MACY11,615 7=MaY-72
pled4d4s6 12646727 Q06132
912454 001421

P1245%6 104000

@10460 104400 )
P1e462 QL2767 177777
910470 012902 00001p
010474 146067 016632
gi0502 12686727 Q06116
g10%10 021401

218512 104000

g10544 124400

@10516 ©12737 177777
@10524 012700 00001Q
10530 142760 125257
210536 123727 0216634
310544 201401

010546 194p00

B105%08 1024400

P1@552 @1270@ 4177779
B1U856 ©12767 177777
10564 142767 352525
010572 126727 0PC&04s
B10600 03140Q1

A10602 104p00

ginén4 104400

PLU606 212737 177777
g10614 012700 4177779
010620 125p60 016634
pl0624 198737 216624
P10632 2091401

Q10632 104g00

010634 104400

P10636 012737 1777717
p18644 012702 17777¢
B1065@ 1728060 0166%4
g10654 23727 216624
210662 0214021

P10664 104p00

P10666 104400

B10670 Q12737 1777717
210676 012708 177774
g10702 10%p6@ 016634
210706 23727 (@16624
210714 001474

210716 104900

P10720 104400

PAGE 51

cMPB
BEQ
HLT
SCOPE

MOV
MOV
RICB
cMPB
BEQ
HLT
SCOPE

MOV
MOV
RICB
CMPB
BEQ
HLT
SCOPE

MOV
MoV
BI1CB
CMPB
REQ
HLT
SCOPE

TEMP, #17752%
4

#~1,TEMP
#10,%0

ALR)Y, TEMP
TEMP, #027652
c+4

#=1,0#TEMP®4D
#1020, %0
#125252,TEMP (D)
RETEMP+10,#2525
Y

*'125%ﬂ
#=1,TEMP=1C
#052525, TEMp10
TEMP-1D,#125252
1*4

;TEST UNARYS INDEXEC

MOV
MOV
CLRB
78TB
BEQ
HLT
SCOPE

MOV
MOV
cLRB
CMP
BEQ
HLT
SCOPE

MOV
MOV
CLRB
CMP
BEQ
HLT
SCOPE

B=1,@ATEMP
#"12: %0
D(2)
@¥TEMP

0*4

#"1.@#TEMP
#=10., %0

D(d)
@®TEMP,%#177420
4

#=1,C#TEMP
#=7,%0

D(@)
@ETEMP , #200377
*4

;BICE

iBICB

;BICB

;81CB

;CLRB

1 CLRB

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED



'MAINI
Ti7QE4

2482
2483
2484
24A5
2486
2487
2488
2489
2490
2491
2492
2493
2494
2498
2496
2497
2498
2499
2520
25p1
2502
2583
2504
2505
2506
2587
2508
2509
254p
2511
2542
2513
2344
2545
2546
2547
2518
2519
2520
2521
2522
2521
2524
2625
2526
2%27
2528
2529
2530
2534
2532
2533
2934
2535

MACYL11,615 7wMpay-72
/10722 012937 177777
010730 012700 00081p
010734 125060 016614
010740 1285737 016624
V10744 (221401

#10746 104020

210752 104430

0107%2 Q12737 177777
210768 712798 177770
P10764 125160 J1663%4
310779 10%737 316624
Pi0774 0031401

W10776 1340020

P11002 104420

311202 0127237 177777
211010 012700 2@0201g
211214 105160 016614
911020 125737 216624
011024 771401

411026 17400

011232 1724400

B11032 @12737 177777
‘P11040 @¢i12700 17777¢
N11044 105268 216634
011052 105737 316624
W11054 MpP1473

‘311056 1p4pd0

P11060 023727 016624
P11066 101471

‘211079 1p4p002

W11072 104420

B11074 242737 177777
#11102 712720 200010
11106 1p%268 016614
piii1e 10%737 216624
211116 0021421
‘P11120 124900

211122 104400

@11124 2412737 092024
211132 @12700 17777p
211136 125360 216634
P11142 1p%737 316624
‘011146 0201401

P11150 104020

B11152 104400

P11154 012737 072021
211162 012700 20001p
B11166 108360 (016614
211172 135737 pléé24

23145 PAGE 52

016624

016624

16624

16624

1774¢€2

016624

016624

16624

MOV
MOV
CLRB
TST5
8EQ
HLT
SCOPE

MOV
MOV
coMa
TSTH
RER
HLT
SCOPE

MOV
MOV
coMB
TSTR
REQ
HLT
SCOPE
MOV
MOV
INCB
TSTB
BEQ
MLT
cMP
REQ
HLT
SCOPE

MOV
MOV
INCB
TSTB
REQ
HLT
SCOPE

MOV
MOV
NECB
1STg
8EQ
HLT
SCOPF

MOV
MQV
DECB
TST8

#el, ORTEMP
#+1@, %0

[vE 4]
@ETEMP

J44

=1, 8 TEMR
=12, %08
neay
RETEMP

Y

#-1,GHTENMP
H1A,%0
c(e?
RETEMP

4

#e1 ,R8TEMP
#-12. %0
ez
RETEMP

4

@RETEMP, #177408

Y

$=1,0UTEMP
#4102, %02
c(a)
RETEMP

.+4

ﬂ-iZ:%Z
ooe)
RUTEMNP
L +4

#1,@#TEMP
#10,%2
ceo)
GRTEMP

iCLRE

; COMBE

; COMB

i INCE

3 INCE

s INCE

;DECR

FATLED

FATLED

FATLED

FAILED

FAILED

FAILED

FALLED



1MAIN,
T17QE4

2536
2537
2538
2539
2840
2544
2542
2543
2544
2545
2546

‘2547
2548
2549
25%0
F4-1. 3
2582
2583
2584
2585
2586
25%7
2588
2589
2560
2561
2562
2543
2564
2565
2566
2587
2548
2569
2570
2574
2572
2573
2574
2575
2576
2577
2578
2579
2580
2583
2582
2583
2584
2588
2586
2587
2588
2589

MACYLl1,615

211176
gi1209
pi1202

p112e4
pLiaiz
211216
piieaz
8311230
011232
211234

011236
P11244
811250
p11254
p11262
@1126¢
B1126¢

gii27e
11276
21130z

211304

p1131¢
211316
g1132¢e
a11322

011324
911332
211336
211340
11344
B1is52
211354
211336

011360
211366
211372
211374
p11400
211406
211410
g11442

211414
giLi422
011426
911430
211434
011440
211442

021401
104000
104429

212737
0127092
108460
023727
021423
1040020
104400

212737
212700
103460
pR3727
001421
1040002
124400

242737
212700
2pP261
108580
823727
A31401
104p00
104420

212737
712720
202261
105562
@23727
201401
104000
104420

212737
312700
002261
10%6682
7322737
001401
104p20Q
124420

212737
212720
220261
193660
205737
22140
1049002

7eMAY=72

2000721
177779
216634
716624

200021
20201
216644
716624

177777
17777p

216634
a16624

177777
200010

016614
216624

pOR421
177771

016634
000031

aeensy
Feadsp

216614
216624

23115 PAGE 53

218624

200377

016624

g0a377

216624

177400

L6624

177400

016624

166824

216824

3EQ
HLT
SCOPE

MoV
M0V
NEGB
CMP
BEQ
HLT
SCOPE

MOV
MOV
NEGB
CMP
BEQ
HLT
SCOPE

MOV
MOV
SEC
ADCB
CMP
BEO
HLT
SCOPE

MOV
MOV
SEC
ADCB
CMP
BEQ
HLT
SCOPE

MOV
MOV
SEC
SBCB
CMP
BEQ
HLT
SCOPE

MOV
MOV
SEC
S8CH
TST
BEQ
WL T

.‘4

#1,04TEMP
#=12,%0
D(g)
RETEMP , #377
t+4

#1,04TEMP
#+10, %2
c(o)
®ATEMP, #3277
*+4

#=1,0%TEMP
#‘10'%0

D(a)
PETEMP, #177402
Y

#=1,0%TEMP
#+10,%0

cee)
PETEMP,%#177400
Y

#4041, @XTEMP
#=7,4%0

D(?) :
#1,04TEMP
P+

#1,04TEMP
#+12,%0

c(m)
SHTEMP
Ry

s NEGB

sNEGB

1ADCB

1 ANCB

;SBCB

}SBCR

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED



«MAIN, MACYL1,615 7=~MAY=72 23t1% PAGE 54

T17QE4
259p 011444 104400 SCOPF
2591
2592 ;TEST INDIRECT ADDRESSING
2593 ;TEST COMPARE INSTRUGTION
2594 pl14d46 123727 016572 peo252 CMPR @HB, #PP2252
2595 P11454 (01401 REQ Y
2566 DB11456 104000 HLT ;CMPE FAJLED
2597 211460 194420 SGCOPE ,
2598 |
2599 @11462 123727 216573 000252 CMPR 4D+l , #252
2600 1011470 201401 REQ L+
2601 011472 104p02 HLT ;CMPR FAILED
2602 111474 104420 : ‘SCOPF
2683 .
2604
2605 211476 122737 125252 ©16572 CMPR B125752, 4P
2606 011504 1401 REQ L+
2607 011506 1P4p00 HLT ;CMPR FAILED
2608 011510 104400 SCOPE
2609
2610 011512 123737 016972 016572 cMPB @#B, AR
2611 Q11520 201401 REQ Y
2612 011522 194002 HLT ;CMPE FAILED
2613 211524 174400 SCOPE
2614
2615 3TESY MOVE INSTRUCT]IONS
2616 011526 113700 216572 MOVE @#R, %0
2617 9211532 122702 QbE2s2 cMPR #002252 %0
2618 011536 001401 BEQ Y
2619 1©11540 104000 HLT ;MOVR FAILED
262p 011542 104400 SCOPE
2621
2622 011564 112737 125252 016624 MOVR #125252, VRTEMP
2623 011552 126737 095014 ©16624 CMPB 8, @ TEMP
2624 011560 001401 REQ Y
2625 ©11562 104000 HLT ;MOVR FATLED
2626 1211564 1p4400 SCOPE
2627 |
2628 0115686 113737 016572 016614 MOVE a#E,6#C
2629 011574 126737 Q04772 016614 cMPB R,@aC
263p 011602 1301401 REQ Y
2631 @116084 10400 RLT ;MOVB FAILED
2632 011606 124400 SCOPE
263y ;TEST UNARYS INDIRECT
2634 11610 142737 177777 816624 MOV #-1,0#TEMP
2635 Q11616 105p37 0216624 CLRB RETEMP
2636 @11622 023727 016624 177400 nMP RATEMP 2177400
2637 211630 001401 BEW L +4
2638 011632 104900 HLT ;CLRB FAILED
2639 011634 104400 SCOPE
264p
2641 011636 012737 125252 016624 MOV #125252) @4 TEMP
2642 011644 105137 016624 cOMB ®#TEMP

2643 011650 022737 125125 016624 cMP #125125,@0%TgMpP



cMAIN.
Ti70E4

2644
2645
2648
2647
2648
2649
2650
2651
- 26%2
2683
2654
2655
26586
2657
2658
2659
2660
2681
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
267%
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2698
2696
2697

MACYL11,815 7eMAY-72
211656 001401

B11660 41p24p00

711662 104400

011664 Q12737 125252
811672 185137 016628
@11676 022737 052632
311704 (01403

211706 124020

011712 124400

11712 005p37 0216624
Q11716 105237 016628
211722 122737 0C042P
211730 0521401

211732 1040092

011734 104400

P11736 025037 016624
811742 125377 024647
P11746 (23727 0B16624
311754 203403

311756 104000

11762 124400

911762 0a%g37 Q16624
@11766 112737 02002y
211774 13%437 016625
g12002 22737 4177430
B1200¢6 021421

21201¢ 124p022

212012 134400

P12Q14 127727 0204554
@12022 0AQ314031

212024 104p00Q

012026 124470

212030 122777 125252
012036 0201421

212040 104pC0

212042 1044992

312044 127777 204524
212052 0231401

912054 104000

212056 104400

212060 117902 0024510
P12064 122708 12%252
912879 001401

212872 104000

23115 PAGE 55

216624
016624

216624

oge377

016625
pL6624

125252

204536

824522

REG
HLT
SCOPE

MOV
COMB
CHP
REGQ
HLT
SCOPE

CLR
INCB
cMP
8EQ
HLT
SCOPE

CLR
DECS
cHP
3EQ
HUT
SCOPE

CLR
MOVE
NEGB
CMP
BREQ
HLT
SCOPE

v+ 4

#125252, PHTEMP
RATEMP+1
#052652, 24 TEMP
T *4

BHTEMP
®ETEMP+1
#4002, 0%TFMP
L +4

RUTEMP
RTEMP+2
RETEMP, 2377
4

@HTEMP
#1,04TEMPe1
@ETEMP+1
8177408, 0#TEMP
W H4

sTEST INDIRECT ADDRESSING WITH
fTEST COMPARE INSTRyCTION

cMPB
BEQ
HLT
SCOPE

cMPB
REQ
HLT
SCOPE

CMPB
BEQ
HLT
SCOPE

@B+2,#125252
4

#125252,8B8+2
4

@B+2,@B+2
*4

JTEST MOVE INSTRUCTIONS

MQVB
cMPB
REQ
HLT

aB+2., %02
#128252,%0
Y

INDEXING

; CaMB

; COMR

; INCB

; CMPR

;CMPR

i CMPB

iMOVE

FAILED

FAILED

FAILED

FAILED

S FAILED

FAILED

FAILED

FAILED

FAILED



JMAIN,
T17QE4

2698:
2699

2729

2721

27022

2723

2724
272%

2726

2727
2728

2799
2710
2711

2712
2743

2714
2715,
2746
2717,

2718

2719
2722

2721
2722
2723
2724
2725
2726
2727
2728
2729
2739
2731
2732
2733
2734
2735
2736
2737
2738
2739
2742
2741
2742
2743
2744
2745
2746
2747
2748
2749
2799
2784

MACY11,615

712974

12076
d12104
p12112
012114
pL2116

712120
012126
212134
212136
2121490

g12142
212146

212152

012156
012160
2912162

012164
212172
12200
312206
2122192
212212

012214
912222
12230
012236
312240
p12242

p12244
12252
012256
012262
012264
122686

012270
012276
P12322
012310
p12312
212314

012316
212322
812326
912334

7=May-~72
124409
112777 1252572
126737 (G044s2
721421
104020
174470
117777 02445
126737 00444Q
201401
104229
104490
312700 177777
147702 0324422
120p27 052525
nA1401
104p20
134430
nL2737 177777
142777 125252
122737 @52525
?31401
104929
1244042
012737 177777
147777 (204344
126737 DU435¢
031403
1042720
106420
p12737 177777
10%p77 DO435p
10%737 016624
1014321 :
104000
1244092
N42737 125232
105177 224524
122737 052528
701431
104900
104400
p0%p37 @16624
108277 0204320
122737 200024
n31401

2311% PAGE 56

004522
016624

204470
216614

016624
gp4426
D16624

L6614
CR4366
016614

216624

016624

16624

016624

;TEST BI

3 TEST UN

SCOPE

MOVB  #125252,RTEMP+2
CMPB B,@KTEMP

REQ Y

ST

SCOPE

MOVB eB+2,@C+2
cMPB B,@8C

REQ L +4

4L T

SCOPE

¢ INSTRUZSTION INDIRECT WITH
MOV #=1 %0

?ICB ®B+2. %9

cMPR %0 ,u=2525

REQ T4

HLT

SCOPE

MOV C o H~1,RRTEMP
R1CB #125252.RTEMP+2
CMPB #52525,@4TEWP
REQ P +4

WL T

SCOPE

MOV ﬂ"l‘(l"#c

RICB ?B+2,8C+?
CMPB A+10,@#(

3EQ L4

WL T

SCOPE

ARYS INDIRECT WITH INDEXING
MOV #=1,0#TEMP

CLRB BTEMP+2
TSTB @RTEMP

REQ R

HLT

SCOPE

MOV H1285252, @RTEMP
COMB BTEMM+2

CMPB 4052525, 4 TEMP
REQ V44 '
HLT

SCOPE

¢LR Q@RTEMP

INCB ®TEMP+2

cMPB #1,B4TEMP

BEQ v+ 4

;MOVE

PMOVR

INDEXING

1BICH

;BICE

s CLRR

; COMB

FAILED

FAILED

FAILED

 FATLED

FATLED

FAILED

FAILED



+MAIN,
Ti7QE4

27%2
2783
2754
2798
27%6
27%7
2758
2759
2740
2764
2762
2763
2744
276%
2746
2747
27648
27649
2772
2774
2772
2773
2774
2775
2776
2717
2778
2779
2789
2784
2782
2783
2784
2785
27864
2787
2788
2789
27%¢0
27914
2782
2793
2794
2798
2796
2797
2798
2799
280@
28041
2822
2803
2804
2805

MACY11,615

212336
212340

p12342
212346
212352
212340
212382
012364

212366
912374
@i2400
212426
212410
212442

212414
p12422
Q12424
012439
212436
g12449
012442
P12446
212450
212452

212454
212462
212464
212472
212474
12476
©12500

12502
12506
p12514
212516
912520

12522
p12526
12534
12536
B12540

12542
812546
12532
2 ¥3-11
pLe562

124000
1044002

ae%p37
105377
123727
7944021
124002
104420

742737
10%477
122737
701471
10409202
104400

712737
220261
128877
722737
201421
104p00
128737
7314021
1040020
104420

142737
000261
105377
205737
201401
104000
104400

812722
127me7
214021
104p00
104400

212700
122770
701421
124020
104400

A127@0
812704
127272
021421
104000

7mMAY=72

216624
224254
016624

2000724
PU422¢
177777

177777
224176
177420

216624

200021

204134
316624

177772
316632

177772
125252

177772
o202
216622

23115 PAGE 57

177777

016624
016624

016624

016624

16624

125252

016602

greeez

HLT
SCOPF.

CLR
DECB
CMPB
BEQ
HLT
SCOPE

MQV
NEGB
CMPB
REQ
HLT
SCOPE

MOV
SEC
ADCB
cMP
BEQ
HLT
T8TB
REQ
HLT
SCOPE

MOV
StC
DECB
TST
BEQ
HLT
SCOPE

sTEST OF COMRINED INCEXING AND INDIRECT

MOV
CMPB
BEQ
HLT
SCOPE

MOV
rtMPB
REQ
HLT
SCOPE

MOV
MOV
CMPB
BEQ
HLT

RETEMP
@TEMP+2
OETEMP ) #=1
KX

#1,e4#TEMP
RTEMP+2
#al ,@8TEMP
+a

#=1,08TEMP

RTEMP+2
#177400,08TEMP
0*4

@QrTEMP
L, +4

#1,@#TEMP

@TEMe+2
®ETEMP
o4

#'6|%ﬂ
®A(Q),#1252582
. +4

#=6,%0
#125%252,0A(2)
L, +4

#=6,%0
#42,%1
®A(R) ,BACYL)
.4

i-INCB

;ADCE

iTSTB

;CMPR

; CMPB

;CMPB

FAILED

FAILED

 FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED



JMATIN,
T170€ 4

2876
2827
2808
2829
2810
2841
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2gee
2823
2824
2828
2826
2827
2828
2829
2839
2834
2832
2833
2834
2835
2836
2837
2838
2839
28490
2844
2842
2843
2844
2845
2844
2847
2843
2849
2880
2884
2882
2853
28%4
2885
2856
2887
28%8
2859

MACY11,615

912564

012566
912572
Q12600
P12606
012614
@12616
912620

012622
@12626
512634
B12642
012650
012652
‘B12654

112656
912662
812666
212670
1912672

312674
712700
812704
‘912706
012718

212712
212716
912722
912724
212726

912730
812734
812742
812744
B127%2
812754
#12756
‘B12768
812766
812772
812776
613004
213012
#13014
¥13016

13029

23115 PAGE 58

204024
024016
go4gie

216614
916624
222125

216614
1774080

216614

016624
g16614

TmMAY=72

1044002
712702 D202
12767 1777717
147067 0166722
122767 125252
721401
104000
104420
242728 177772
812737 177777
142772 125232
123727 016614
7724431
1734002

104499
712720 Q16574
P23367 QY3724
731401
124902
184400
f12702 016576
325067 073646
731471
124000
124402
M12730 016576
125067 0G365p
2091401
134900
1044202
712708 01662¢
#12737 177777
1250950
P23727 16614
201401
104000
104470
012737 177777
8127228 177772
P12701 177772
147271 016622
p22737 17752%
031491
104000
104400
#i2y0@ @52%25 .

SCOPE

sTEST BIC INSTRUCTIQON

MOV
MOV
BICB
cMPB
BEQ
HLT
SCOPE

MOV
MOV
RICB
CMPB
BEG
HLT
SCOPE

MOV
CMP
REQ
HLT
QCOPE

MOV
CMP
REQ
HLT
SCOPE

MOV
CMPB
REQ
HLT
SCOPE

MOV
MOV
cLRB
CMP
BEG
HLT
SCOPE
MOV
MOV
MOV
RICR
cMP
8EQ
HLT
SCOPE

;TEST THAT R IS NOT DESTROYED

MOV

#eb, %0
#~1,TEMP
®A(R)Y , TEMP
#125252,TEMp
¥4

#'6.%”

#=1,0%C
#125252,@TEMP (D)
RHC, #0125

%4

4B+2., W0
QD)+, B
L +4

#B+4, %0
A~(L)B
4

#B+4, %0
@=(2),B
L +4

#C+4, %2
#-1,08C
2-(Q2)
@RC,#177400
. *+4

#~1,04C

#"5.%@

#=62%1

@A(R) »@TEMP (1)
#177525,%4C
Y

#52525,%0

JTEST JSR INSTRUCTION

;BICE FAILED

sBICE FAILED

$ADDRESS OF ADDRESS OF 8

iCMP FAILLED

;CMP FATLED

;CMPB FAJILED

;CLRR FAILED

;BICB FAILED

BY FALSE SELECTION

JTHIS 1S CHECK LATER [N PROGRAM



JMAIN,
T17QE4

2869
2861
2842
2843
2864
2865
2866
286y
2848
2869
2872
2873
2872
2873
2874
28719
2876
2877
2878
2879
28802
2884
2g82
2883
2884
2888
2886
2847
2888
2889
2892
2891
2892
2893
2894
2898
2896
2897
2808
2899
2920
2901
2902
2923
2904
2908
2906
2907y
2908
2909
2910
2911
2942
2913

MACY11,615

213024
213230
p13p32
pL3PIS
213040
p13042
213044

213046
213232
813052

213058

213060
213062
p13p64

213065
213070
213074
2130275
213122
13102
213104
13185
213140
213112
213114

213146
p13120
213122
2131303
213134
213136
213140
213142
213144
213152
213154
213136
213160
?13162
213178
P13174
213176
L3200
213222
g13204
213212
213214
213216

204767
020405
121627
P71401
104002
200207
104400

goaz%7
go47L7
121627
201401
104000
25726
104400

aoe2s?
24767
1002403
104009
polal
104000
102401
104000
193401
1g4g20
124402

10440290
0z0257
012767
106067
123404
104002
102401
104000
g22747
201421
104p00
104400
032277
812767
106p67
103401
104000
102901
12400
0227687
o141
104000
1044020

7eMpAY=72

go0022
21303p

213082

823347

12345%5¢
203474

851456

123484
203431

15145¢
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PP3474

Pp345¢2

203434

223412

JSR
TJSR1: B8R
TJSR2: (CMPB
BEQ
HLT
RTS
TJSR3: SCOPE
ccc
JSR
CMPB
BEQ
HLT
TST
SCOPE

%7, TJSR2
TJSR3
8%6,#TSRY
0‘4

%7

%7,8%7
o%6,)#TJSR3eg
Y )

(&)e-

$TEST NESTED SUBRQUTINES

cce
JSR
8M1
HLT
BEQ
MLT
BVS
HLT
BCS
HLT
SCOPE

%7,SUBRS
L

4
4

Y

sTEST ROTATE 00D BYTE

SCOPE
cce
MOV
RORB
BCS
HLT
gvs
HLT
CMP
BEG
HLT
SCOPE
scC
MOV
RORB
BCS
HLT
BYC
HLT
cMP
BEQ
HLT
SCOPE

#123456, TEMp
TEMP+1
e 4

Ry

¥@53456, TEMP
X

#123456,TEMP
TEMP+1
"‘

Y

#151456,TEMP
o4

IPLACE PC ON STACK
JIRETURN HERE ON RTS %7
JCHECK FOR CORRECT PC ON STACK

JINCORRECT PC ON STACK
JRETURN TO INST AFTER JSR

s INSTRUCTION UNDER TEST
JTEST THE STACK

JPC OF JSR DID NOT GO TO STACK
JREPOSITION THE STACK

JCLEAR CONDITION CODES

JJSR OR RTS FAILED

}JSR OR RTS FAILED
JJSR OR RTS8 FAILED
}JSR OR RTS FAILED
SCLEAR "C"
iROTATE 0ODD BYTE
3C NOT SET

1V NOT SET

;ROTATE FAILED
1SET C
1C NOT SET

IV NOT CLEARED

JROTATE FAILED



'MALIN,
Ti7QF4

2914
2915
2916
2917
2918
2919
292p
2921
2922
2923
2924
2925
2926
2927
2928
2929
293p
2931
29132
2933
2934
2935
2938
2917
2938
2939
2940
2941
2942
2G43
2944
2945
2946
2947
2948
2549
2959
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967

MACY11,615 7-MAY-72 23:15 PAGE 60

a13220
¥13222
113239
113234
W132%6
413240
A13242
113244
413252
213254
113256

B13260
¥13262
413270
313274
413276
313300
413332
413324
$13312
P13314
313316

J1332¢
313322
$13330
513334
$13336
$1334p
213342
¥W13344
013352
713354
713356

313360
B¥13362
913370
13374
#13376
?1342¢
913402
V134434
P13412
D13414
13416

3323257
712767
106167
123421
17422
1212471
124320
P22767
121471
17429
1714439

1aMp77
12757
196167
133431
1724232
142421
1714020
22747
114901
174¢20
1544930

NAN37
442767
106267
133473
124720
lo2a3l
134273¢
nzé6727
?014G1
134239
124470

2a7277
1142767
126367
133431
134270
1A2p21
1714029
26727
471471
134020
1744902

123456
B03371

047036

123456
Q03334

247436

177777
263271

063254

177777
203231

003214

203374

203352

003334

203312

R3274

177777

203234

177377

cce
MOV #123456, TEMp
ROLB TEMP+1
BCS Y
HLT
gys L+ 4
HLT
CMP #0470%256, TEMP
REQ Y
HLT
SCOPE
scC
MOV #1023456, TEMP
ROLB TEMP+1
BCS 4
HLT
RVS 44
HLT
cMP #P47456, TEMP
BEQ 4
HLT
ScOPE
ccce
MOV #e1,TEMP
ASRB TEMP+1
BCS L4
HLT
RVC Y
HLT
CMP TEMP, #=1
REQ 4
HLT
SCOPE
scC
MOV #e1,TEMP
ASLB TEMP+1
BCS a"4
HLT
BvC .+4
HLT
CMP TEMP,#177377
REQ 4
LT
SCOPE
;TEST COMBINATION OF N
+MACR TNCV
BPL 12
BCC 20
gve L+ 32
HLT
BR S 24

C AnD v

3C NOT

PV ONOT
JRATATE
JSET C
3C NOT
iV oNOT
SROTATE
s CLEAR
;C NOT
PV ONGT

PSHIFT

iC NOT

PVONGT
PSHIFT
jEal

:Zils c
y2%C, B

SET

SET

8YTE FAILED

SET

SET

ODD BYTE FAILED

~
~

SET

CLEARED

FAILED

SET
CLEARED

BYTE FAILED

sl
urt vsl



JMAIN,
T17064

2968
2949
2978
2971
2972
2973
2974
2975
2976
2977
2978
2979
2982
2981
2982
2983
2984
298%
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2966
2997
2998
2999
3000
3p04
3002
@03
3004
5025
3026
g0y
3pes
309
3010
3011
312
3213
3214
3215
3016
32417
3218
3219
3gag
3021

MACYL11,615 ‘7T=MAY-72
313420 005237 01644230
913424 p@Bp22

213426 0p5p01

213430 0p20201

713432 001401

213434 104022

813436 020227 177777
213442 02214023

213444 (05222

213446 02052921

@13450 npa767

213452 104400

213454 104400

@13456 Q12767 177777
p13464 ppB5267 200126
9134700 0@4767 02c@Ry2
913474 0268727 02@14s
213502 @oL37Q

@13504 QO0446

@13506 016767 000124
213514 @@geps7 00012p
13520 0p6ps7 000874
¥13524 006ps7 DUY007P
213530 0ps6167 OI00%4
213534 0p6167 00002
013540 0p&6167 0200084
213544

213544 100004

213546 1043007

213550 1p2913

913552 124902

P13554 Q@041

213556 123006

213560 102407

013562 174020

B13564 QQB405

013566 102404

913570 124000

?13572

200402

LY
12w, C=1
;2 NCT EQUAL C, Vst

;2.1' c=C
;€ NOT EQUAL C, V=l
282, C=2

;2aC, 3UT V=i

sNO ITERATION

iTEST ALL COMBINATICNS OF NUMBERS WITH COMPARE INSTRUCTION

2314% PAGE 61
8CC L +16
BVS . +22
HLT
BR L+l 4
BVS L*12
HLT
BR Y
gvVC Y
HLT
SCOPE
+ENDM
CLR @#ICOUNT
COMPAR! (CLR %2
CLR %1
CMPLt CMP %2, %1
REQ Y
HLT
cMP %2,%-1
BEQ cMP2
INC %2
INC %1
B8R CMPY
cMP21t SCOPE
;TEST ROTATING ALL NUMBERS
SCOPE
PpB132 MOV #-1,REFF
TSROT: INC REFF
JSR %7,RCTALL
1777277 CMP REFF,#~1
BNE TSRET
BR TSRT2A
200104 ROTALL: MOV REFF.TEST
ROR TESY
ROR TEST
ROR TESY
ROL TEST
ROL TEST
ROL TEST
TNCV
RPL v12
BCC YT
BYC L+32
HLT
BR 424
RCC +18
BVS 20
HLT
BR +14
BVS o+12
HLT
RR .6

PINIT %2
VINIT %1
FARE THE EQUAL

;RO AMD RL DID NAT COMPARE
AT UPPER LIMIT

PYES EXIT

s INCREMENT TO NEXY NUMSBER

JINITIALIZE BASZ NUMRBRER
P INCREMENT NUMEBER

GO TC COMPARE ROUTINE
;TEST all VALUES

INO TEST THEM ALL

PWE ARE DONE

LR
igal, C=1
j2aC, PUT V=1

1230
;2w@, (=i
J2 NCT EGUAL C, Vel

12wy, C=0
32 NOT EQUAL C, Vel



MATN,
Ti7QE4

3922
3223
5g24
S@2s
@26
3027
3g2s8
3029
322
$g31
$p32
3233
3234
$¢35
3036
3037
3038
3039
3040
Spay
5042
3243
3044
5045
S048
3047
$048
3049
3050
Se51
3952
3053
3054
3055
4056
3057
30%8
30%9
3060
3@61
3062
3063
SPA4
3065
3066
3067
3068
3069
30790
3071
$@72
3073
3074
3075

MACY1l1l,015

13574
¥13576 124p99
p1368g  1n4472p
P13622 126767
B13612 V31401
#13612 104p02
013614 apw2a7
N13616 30922
W13620 193992
113616
013622 012767
P13630 035267
P13634 174767
113640 3p4a767
213644 922767
413652 0NA1366
13654 Ma7505
V13656 [16767
@13664 176p67
V13670 106067
M18674 106067
P1I720 176167
P13704 126167
V13710 176167
n13714
313714 173994
¥13716 123a07
w1372 132¢13
313722 174¢70
213724 177411
413726 133@726
P13732 132407
13782 134p00
713734 0pM405
P13736 172424
‘@13740 104g90Q
13742 nanec2
P13744 172071
#13746 104020
A13750 124420
'P1L3752 26767
P13760 A71401
V13762 174p0D
313764 (pG207
013766 196067
213772 106pk7
B13776 136067
014002 126167
014006 106467
B14RQ12 106167
214816
¥14016 120p24
#14020 1023007

7-MaY=-72

122¢91

010012

177777
177742
2:0046
280122
177777

177734
17773¢

177724

177720
177714
177719
177724

1776472

177627
177623
177617
177613
177627
177623

23145

PAGE 62
RYC Y
HLT
SCOPE
2pR006 CMP TEST,REFF
REQ 4
HLT
218 %7
REFF1 a
TESTy @
REF=REFF
;TEST ROTATING BYTE EVENZQODD,
177766 TSRT2A: MOV #~1,REFF
TSROTZ2: INC REFF
JSR %7, KOTBE
JSR %7,R0TH0
177744 oMP #-1, EFF
RNE TSRCTZ
RR ROTEML
177734 RQTBE: MOV REFF.TEST
RORB TEST
RQRB TEST
RQORR TEST
ROLR TEST
ROLB TEST
ROLR TEST
TNCV
RPL 412
R(C 20
RVC 32
HLT
RR . *+24
RCC Lt18
RYS S22
HLT
RR ,+14
BvVS 12
HLT
2R W *6
nyg -’ W4
HLT
SCOPE
177636 CMP TEST . REFF
REQ L t+4
HLT
RTS %7 .
ROTBO: RORB TEST+1
RORB TEST+1
RORB TEST+1
ROLB TEST+1
ROLB TEST+1
ROLB TEST-1
TNCV
BPL *12
BCC 20

1237, (=@
3Z2sC, BUT V=1

JINITIAL NOT EGUAL TC F14AL

;GONR CATA
sRAD DATA

ALL NUMBERS

JROTATE BAYTE EVEN

j2=1
1231, =l
=0, SYT V=L

1220
;250“ G

1
P2 ONOT KD

s
£

;E=1a Csa

32 NOT zAQUAL C, V=l

sROTATF 3YTZ 0OCD

-1 5

UAL C» V=1



MAIN,
Ti7QE4

3p7s
3277
3078
3879
3pap
3gay
3082
S08%y
ALY
3085
3gas
3087
3pss
3289
3090
3094
3092
3003
3p04
3095
3096
3097
3g98
3299
3129
3121
dim2
5103
3104
3105
3106
31a7
3108
3109
3110
3111
3112
3113
3114
3115%
3116
3117
3148
3119
3122
3121
3122
3123
3124
3125
3126
3127
3128
3129

MACYL11,615

ei4p22
314024
214026
814030
pLép32
314034
@14036
14040
plép42
@14Q44
B14p46
0914050
p14gs2
914054
014062
B14064
214066
214070

B14072
814076
214104
p14110
214114
@14122
p14124
#14126
914132
14136
@14144
p14152
P14160
g14162
P14164
P14166
214172
@14172

P1é174
p1é200
B14204
@146210
214214
@16222
gi1eg24
216226
B16232
§14236
014240

B1azé4z

102913
124000
naa411
123006
132407
104000
0790495
132424
10400
Ap3402
122023
104000
104400
126767
701401
104200
220207
104400

B14667
212767
325267
na4767
722767
@1370
op2422
1044720
216767
268767
166767
@26767
791401
104p20
104420
aps207
poep20
104420

a28g67
25067
205167
on8367
p26787
A21401
104200
2008167
205267
ppL362
10440202

205067

7=MaY-72

17754¢

200072
220231
1775326
200044
177777

177442
200026
20002¢
17744p

202424
po2424
P024414
g02414
QU2434

202372
802386

202356

23115 PAGE 63

177534

177512

177474

177462
177454
177446
177448

002406

BVC
HLT
/R
RCC
BVS
HLT
AR
BVS
HLT
8R
RYyC
HLT
SCOPE
CMP
BEQ
WL T
RTS
ROTEN1! SCOPE

430
24
«*16
+22

14
*12

+6
*4
TEST,REFF
Y

%7

;Zal, Cs=1
s28C, BUT vysi

;23
123@, C=1
32 NOT EQUAL C» V=l

;Z'in c=0
;2 NOT EQUAL C, V=1l

;2%0, C=C
;83C, BUT V=1

$ADD AND SUBTRACT ALl NUMBERS AGAINST FIXERD NUMBERS
;A+B=C» C=~A=zB, BF SKOULD EQuUAL B!

TSTAR]: MOV
MGV
ARITST: INC
JSR
CMP
8NE
8R
SCOPE
ADSUB: MOV
ADD
SuUB
CMP
BEQ
HLT
SCOPE
RTS
NUMA 1)
ARIEND! SCOPE

©%6, NUMA
#1,RFF
REF
%7,ANSUB
#-1,REFF
ARITST
ARIEND

REF, TEST
NUMA, TEST
NUMA, TEST
REF, TEST

*d

%7

$TEST COMPLIMENTING ALL NUMBERS

CLR
CLR
TCOMI coM
DEC
CMP
REQ
HLT
COM
INC
BNE
SCOPE

TEMP

TEMP+4

TEMP

TEMP+4
TEMP, TEMP+4
1‘4

TEMP
TEMP
TCOoM

3 TEST CoMB (EVEN BYTE)

CLR

TEMP

1BASE DATA

JBASE RFFERENCE

JCOMPLIMENT DATA

JOECREMENT REFFRENCE

) COMPARE :

JTEST

JCOMPLIMENT OR DECREMENT FAILED

JINCREMENT AND TEST FOR DONE
INOT FINISHED GO LOOF

$JBASE DaTA



MAIN,
TL70€4

3139
3131
3132
3133
3134
3135
3136
35437
3138
3139
3440
3144
3142
3143
3444
3145
3146
3147
3148
3149
31%¢
3134
3132
3183
3184
3155
3186
31587
3158
3199
3160
3161
3162
3163
3164
3465
3166
3147
3168
3169
3172
3171
3172
3173
3174
3175
3176
3177
3178
3179
3182
3181
3182
3183

MACYL11,615
P14246 (p%p6s7
014252 105167
14256 025367
P14262 126767
214270 201471
014272 17420
‘P14274 105167
P14300 105267
714304 po1362
P14306 104400
214310 nnSp67
214314 0205p4s7
014320 195167
p14324 p0oS387
214330 126767
014336 091401
P14340 104000
214342 1095167
?14346 125267
214352 031362
014354 104430
214356 095067
214362 126767
014370 001401
014372 104070
914374 022091
214376 124000
714400 003401
¥14402 104900
P14404 p62767
P14412 022767
14420 0@01360
014422 104400
P14424 012737
014432 104420
P14434 00%767
P14440 031405
P14442 0pBpé7
P14446 124p00
P14450 MpO137
p14454

p14454 012737
014462 123727
B14470 001404
p14472 ogagel
@14474 0papgal
p14476 ppPgoL
214500 002p01
214502 104400

7=MAY~72

Po23%¢
P02346
202346
222336

pradza
00232p

22231p
222319
AJ2321
202329
322271

202257
322253

202242
822236

200421
177777
204027
Rd2082
g02054
00051p
gopR1e

BO13s2

23113 PAGE 64

202340

gp2272

geR235

ap2ela
0p2204

0164020

214400

20377

TCOM2:

CLR
coMB
pEC
CMPB
BEQ
HLT
coMB
INCB
BNE
SCOpPE

sTEST COMB (0QDD

TCOM3:

CLR
CLR
cOoMB
DEC
CMPB
REQ
WML T
£0MB
INCB
BNE
SCOPE

TEMF+4

TEME

TEMP+4
TEMP, TEMPs 4
X

TEMP
TEMP
TCOME

RYTE)

TEMP

TEMP+4

TEMP+1

TEMP+4
TEMP+1,TEMP+4

.4

TEMP+1
TEMP+1
TCOMR

JREFERENCE DATA

3 COMPARE

JCOMPLIMENT OR INCREMENT BYTE FAILED

JBASE DATA
JREFERENCE DATA
300D BYTE

JCOMPLIMENT BYTE FAILED

;TEST COMPARE ALL VALUE EVEN BYTE WITH ODD

TSCOMB!

WAIT3:

WAITS:

CLR
cMPB
REQ
HLT
RGE
HLT
RLE
HLT
ADD
CMP
BNE
SCOPE
MOV
SCOPE
TST
BEQ
CLR
HLT
JMP

MOV

s TEST TO SEE IF

WAIT4:

cMPg
REQ
WALT
WATT
WALT
WALT
SCOPE

TEMP
TEMP, TEMP+1
L+4

Y
,+4
#4p1,TEMP

#~1,TEMP
TSCOMB

#4022, @8 COUNT

SAVRA
WALITS
SAVRA
@RESTART

#1p,@#]1COUNT

IBASE VaALUE
$ COMPARE

jCOMPARE FAILED
JV IS NOT = TO N
1V IS SET

JSET ON POWER FAIL
$1SKIP OVER IF CLEAR

JPOWER FAlL 0CCURRED

I/0 DEVICES WERE SELECTED

REREGL, #377
WAIT4

JSELECTED DEVICES STORED IN REGL
JBRANCH IF NO DEVICES SELECTED
JINTERRUPTS WILL OCCUR

$IF DEVICES ARE SELECTED




MALIN,
T17GE4

3484
3185
3186
3387
3188
3189
3190
3191
3192
3193
3194
319%
3196
3197
3y08
3199
3200
dagy
3222
3203
3204
3205
3206
3207
3208
32089
3210
3211
3212
3243
3214
3248
3216
3217
3218
3219
3228
3224
3222
3223
3224
3225
32264
3227
3228
3229
3232
3234
3232
3233
3234
3238
3236
32%7

MACY11,015

014504

214542

014520
Bi14%24
214526
214530
g14532
014534
014540
014542
B14544
B14546
014550
B14582

214586
pLa562
@14866
214572
plLe60Q
214682
214604
B14640
p14614
P14620
214622
B14624

214632
P14640
B14642
P14646
014650
014682
Q14660
014662
214664
B14666
$14672
214674
p14702
gi4702
P14706
g1471@

pl4714
214716
214722
2147390

012737

212767
Pp3367
122221
104020
201401
104000
202347
102403
104020
2234001
104000
104420
205937

05067
285067
202367
726767
201401
104000
200387
00%267
105267
201362
104422
212737
28240
177776

312767
op0261
105567
1034071
1040082
p227687
21401
1040002
104400
205737
00414025
2a%e3?7
104000
Pe043y
PE0402
Pe0167

104400
20%077
812777
12777

7eMAY=-72

2040232

82g22p
177074

17704p

218420

177236
17703p
177826
177822

177210
177002
177021

20402p

177777

0084787

222377

016522
916522
201034
000342
163424

1252352
177760

23118 PAGE 65
216400 MOV #40p0,PR]ICOUNT
JTEST SWaB
177120 MOV #0200, TEST
SWAB TESY
RPL 4
HLT
BEQ W+ 4
HLT
SWAB TEST
AMI o+
HLT
BNE 4
HLT
SCOPE
CLR ®xICOUNT
JTEST ALL COMBINATIONS OF SuAB
CLR TES?
CLR REF
SWABA: SWAB TEST
177816 cMP TEST,REF
BEQ *4
HLT
SWAB TEST
INC REF
INCB TEST+1
BNE SWABA
SCOPE
0164002 MOV #4000, PHICOUNT
NOP=z240
CC=177776
201764 MOV #=1,TEMP
SEC
ADCB TEMP+1
BCS Y]
HLT
pE1744 CMP #377,TEMP
BEG *4
HLT
SCOPE
TST @¥SAVRE
BEQ EAESRT
CLR ®HSAVRS
HLT
JMP aRST4
EAESRT! BR 7.
JMP ENDEAE
s TEST LEFT SWIFT
scoere
CLR *MQ
163422 MOV #129252,0AC
163439 MOV #=16.,0LSH

INUMBER UNDER TEST
JREFERENCE NUMBER
JOPERATION UNDER TEST
§TEST SWAB INSTRUCTION

JSWAB FAILED
JINCREMENT REFERENCE NUMBER

JINC TEST NUMBER
1LOOP TILL DONE

$ADCB FAILED

1ADCB FAILED
JPOWER FAIL FLAG

JPOWER FAIL OCCURRED
JRESTART PROGRAM
INOP IF NO EAE

JTEST OF LOGICAL SWIFT

JLOAD MQ WITH @

JLOAD AC WITH 129282

JLOAD SHIFT COUNT (LSH) WITH w16



JMAIN,
T17QE4

3238
3239
3240
3241
3242
3243
3244
245
3246
3247
3248
3249
3259
3231
3252
3253
3254
$255
3256
3257
5258
32%9
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3283
3282
3283
3284
3285
3286
3287
3288
3289
3290
3294

MACY11,015 7=MpAY=-72
214736 005777 16344g
314742 001401
14744 1pépod
J14746 222777 125252
P14754 001401
#14756 104000
14760 122777 0000290
014766 001401
#14770 1m4p00
Q14772 104429
g14774 @p5g77 16335g
@15000 9212777 177777
715006 0412777 20002
gi5p14 @pS5777 163832
¢15020 100401
W15022 104900
15024 @pp5777 16332p
U15030 @p1471
P15032 104p00
215034 122777 00@lig
P15042 MA1471
A15044 124p0Q
$15046 104400
15050 712777 125252
@15056 @12777 17002p
215064 a@5277 163274
@1507@¢ 022777 10Q025
@15076 071471
815102 1p4goe
@15102 922777 ©@5252¢p
15110 001421
15112 124p20
#15114 122777 200023
B15122 001421
153124 104p00
15126 104400
15130 012777 125252
P15136 ©12777 04002¢g
g15144 022777 165232
015152 001471
915154 104p20
15156 @@5777 163156
215162 100401
15164 1p4p02
15166 122777 DQURSIp
815174 001401

104000

Q15176

23115

163374

1633702

163344
163354

163314

163272

163266

163254

16324p

163232

163212

163214
163200

163162

PAGE 66

TST
REG
HLT
CMP
BEQ
HLT
CMPB
REQ
HLT

®AC
Y

#125252,0M0
4

#20,®SRE
4

JTEST RIGHT SHIFT

SCOPE
CLR
MOV
MOV
ST
BMI
HLT
T§T
BEQ
HLT
cMPB
REQ
HLT

s TEST NORMAL1ZE
SCOPE
MOV
MoV
CLR
CMP
BER
HLT
cMP
REQ
HLT
cMPB
REQ
HLT

s TEST MULTIPLY
SCOPE
MOV
MOV
CMP
REQ
HLT
TST
RMI
HLT
CMPB
BEG
HLT

s TEST DIVIDE

aMQ
#-1,2AC
K16, 3ASH
RAC

|+4

®MO
y

#11¢,@SRE
L+4

#125292,0M0
#172700,60AC
RNOR
#lpgee5,@AC
Y

#52520,@8MQ
. *4

#3,65C
44

#125252,aMQ
240020, #MUL
#165252,@AC
*4

®MQ
L 44

#3002, ®SRE
o*4

JCOMPARE AC WITH @
1GO0 TO HLT IF RAD

s COMPARE
3GO TO HLT IF A

MO WITH 12%252

AD

iCOMPARE SR WITH 2
JSKIP HLT IF G2OD

JHALT ON ERROR

(LEFT SHIFT)

JTEST OF ARITHMETIC SHIFT

JLOAD MO WITH 7

5LOAD AT WITH -1

JLOAD SHIFT COUNT
AC WITH lagece

i COMPARYE

(ASH)

JSKIP MiLT IF GnNoD

JHALT ON
s COMPARE

ERROR

MY WITH @

$SKIP HLT IF 600D

JHALT ON ERROR

JCOMPARE SR WITH 10

JSKIP HLT IF
SHALT O ERROR

s TEST OF NORMAL
sLOAD MO

G000

(RIGHT SHIFT)

[2E

WITH 125252

JLOAD AC WITKW 170200

ISTART
3 COMPARL
JSKIP HUY
JHALT Ol ERROR

JCOMPARE MR WITH

MORMAL [#E
A WITH
1F Gndd

leoeed

H252¢

3SKIP HUT IF GnND

JHALT On ERRGR

JCOMPARE SC WITH 3

JSKIP HLT IF GOOD

JHALT Oi ERROR (NORMALIZE)
3TEST OF MULTIPLY

JLOAD M7 WITH 125252

SLOAD MuUL WITH 40902

s COMPARE AC WITH 1652

1SKIP I GooD
JHALT ON ERRGR
;s COMPAR®

MO WITH 10022

JSKIP HLT IF 600D

JHALT ON
jCOMPARE

ERROR

SR WITH

Joa

JSKIP HLT IF GOOD

JHALT ON ERROR

(MULTIPLY)

WITH 14,



TMAIN,
Ti7QE4

3292
3293
3294
3285
3296
3297
3298
3299
330@
3301
3382
3303
3304
3325
3306
3307
3378

MACY41,645

p15200 104400
p15202 @12777
215210 212777
g15216 212777
215224 @@5777
915230 0201401
P15232 1p4p20
215234 022777
715242 021401
215244 104020
015246 1044E0
#15250 ©@12767
315256 020261
$1526C 1054867
p15264 022767
p19272 @01401
g15274 104000

TaMaAY=-72

128252
177777
200032
163122

152525

177777

801341
177377

231315 PAGE 67

163140
163134
163136

163106

281346

001332

SCOPE
MOV
MOV
MOV
TST
REQ
HLT
cMP
BEQ
HLT
SCOPE
MOV
SEC
SBCB
cMP
BEQG
HLT

#125252,0MC
#-1,Q@AC
#2,801V

®AC

v"4

2152525, @M0
. +4
#-1,TEMP
TEMP+1

#177377,TEMP
L+4

JTEST OF DIVIDE

JLOAD MO WITH 125252

JLOAD AC WITH =1

JLOAD OTv WITH 2 AND DIVIDE
JCOMPARE AC WITH D (QUOTIANT)
ISKIP HLT IF GOOD

JHALT ON ERROR

JCOMPARE MO WITh 152525

JSKIP HW.T IF GOOD

$1DIVIDE £RROR



IMAIN.
Ti7QF4

3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3324
3322
3323
3324
3325
8326
3327
3328
3329
3332
3331
3332
3333
3334
3335
3336
3337
3338
3339
3347
3341
3342
3343
$344
3345
3346
3347
3348
3349
3352
3351
3352
3353
$354
3355
3356
3357
3358
33389
3360
3361
3362

MACYL1,015

015276
9153430
815304
P1534d6
p15340
n15316

915324
115326
015330
015336

¥15340
215346
9153492
015354
015360
P15364
315366
n15372
915376
315442
215404
#15406
815414
¥15416
215424

915432
215434
715442
315444
$¥15452
#15456
15460
7154644
n15470
15472
15476
¥15500
P15506
p1553p
¥15514
15516
915520
p15522
15524
215526
P15530
p15532
215536

23115

202024

opople

162726

202452

215526

015526
egeagie

17787

207014

200014

7eMAY=72

174400

n227233 Q52525
191421

1247272

212737 216444
912737 20R34p
22421

PaAsL

732777 2001230
0106

2412777 020237
125777 3L045p
1780375

Pn5237 17757p
ca5227 020003p
47722

w4273 Q17777
62722 215416
10p37 02001p
Ya&7aL

AAR240

112737 Q0RO Ze
N340

“12737 350032
112737 QL0212
(n5p16

#32737 01lo93p
A3ig10

712737 215526
435167 20046
12025

M12716 Q02020
142746 JC4272
nN2gde .
ne5737 Q222042
221406

m12737 215514
1p3p25

313737  BLp042
030763

“AN240

yaaz49

g0302240

03%p00

onapne

AP0p00

pa%137 p24272
paAp2a

PAGE 68

INDEAE: -SCOPE
CMP
BEQ
HLT
MOV
MOV

"SKPBEL® BR

2R
RIT
aNE

#52525, 40
L+4

HPFAIL,®#24
#34g,@n26é

L4
TRPA
¥10¢,®TTCSR
SBELL

iBELL ON pPASS COMPLETE

MOV
TSTB
apL
INC
INC
MOV
q1C
ADD
MOV
5701
NOP
MOV
RR
MOV
MOV

RELLS

SBELL:

REG2D:
REGANY:

#207 . ®TDER
RTCSR

.4
RH177972
20

%7, %,
17777 0 %5
HBECTW %7
%0, 6010

#6,8 (YESRT
BEGANY
#2,@#YESRT
#12,0812

i SOME OFERATION DESTROYED %e

JPOWER Fall VECTOR
$PROCESSOR PRIQRITY

;SKIP AVER RELLsNQOP ON COIRE EXRANSIC™

30ON'T RING BELL IF TTY IS

iPASS COUNT LCC
PSET Ue RESERVE
;OFFIET

ATION

AUSY

D INSTRUZTION

JATTEMPT TO EXECUTE SI5™ EXTEAT

iND TRAP,

; TRAP QCCURRED

RESTORE HALT FOX RESEPVIO

JROUTINE TO FLHECK FCW TRACE TRAP TO BE RUN WITH PROGRAM

;SAVE 0OLn CQMTENTS,

YESTR: ¢LR
1T
aNg
MOV
coM
RPL
MOV
MOV
RTI
TST
REQ
MQV
RESET
MOV
LOGICAL?
NOP
NOP
NOP
TRPB! P4
YESRT: RTI
HALT
TRPA? JMP
PRFLAG: @

YESTR1:
YESTR2!
LINKER?®

(6)

#1079, ®#SR
YESTH1
BYESRT, @414
TRPE

LINKFR
#20,(6)
#BEG N, =(6)
a#472
LOGICAL
#_0GICAL,®#14

e#42,%7
4R YESTRL

ARBESIN

SET UP FOR TRACE TRAFP

PINHIBIT "T" TR

;T TRAP VECTOR

;SET TRACE TRAP
3 START OF TEST

:8HQULD PROGRAM 50 TO

SRR OIF NO
;TO BANK ZERQ

PROCESSQR IS

T=222,15,05

[NC

AR 1F SZT

WITH TRAZE OM

APNITOR

SCLR T AIT IF SET FOR “ArITORS

367 TO MONITOR 0OR ACTII

s CONTINUE

JFOR ACT 11

tRETURN TO PROGRAM FROM TRAP =

3RTI FALLED

SYSTEM

CAN

;BEGIN MODIFY BY EXPANS]ON
JPRINT RQUTINE BuUSY IF NOT BERY

8t

A

RTT
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3363
3364
3345
3346
3347
3348
3349
337¢
3371
3372
3373
3374
3375
337¢
3377
3378
3379
3340
3384
3382
3383
3384
3345
3386
33487
3388
3389
3392
3391
3392
3393
3394
3395
3398
3397
3398
3399
3420
3421
3422
3423
3404
3405
3406
3407
3428
3429
341
3411
3412
3413
3414
3415
3446

MACY31,0615

P135¢g
A15544
#15546
2155%@
B155%4
@18560
015546
215570
P15572
915576
pi5602
P15604
2156312
p1%616
215640
B15626
215632
P156%4
15642
B15646
21%6%0
p156%4
215660
B15664
#15670
p15674
g15702
B157406
215710
315734
@157¢0
215726
215732
2157%4
215740
915744
9157%0@
2157%4
215760
g15764
P1976&¢6
g1%770
218774
piépe2
gi6004
pLegin
p1é212
p16014
2160416
gLs@2p@
B160%2
p16024

225767
821401
peepd2
225267
22%227
036727
221401
poB473
212687
012667
p24646
742767
105777
190375
212777
185777
189375
012777
105777
102375
010267
510367
B17467
216722
2n4r67
£12777
195777
128375
216702
Pa4ye7
212777
18%777
180375
P18722
2247647
016702
216703
216704
2@%767
i02p01
283p20
20%p67
8327487
201422
208167
poppR2
2oapee
208020
2p0p20
177866
177864
200300

7=MAY-72

177772

177762
acee2g
162024

p0022s
g00c24

20014p
200224

00ReLs
200170

200242
0001584

200136
209134
202132
000134
002134
000240
000114

200142
eoolie
B0p24p
20007p

000444
popRss
200042
200R4g

- gopezxs

161624

177542
0C02423p

162522

23148

220002

162164

ppei72

po@yse

po@iLé

sooe7e

161566

PAGE 69

SENTERED WITH SYSTEM TRAP CALL(HLT)
{PRINT OUT THE ERROR PC AND STATUS REGISTER

PRINT:

PRINT1!

EXPRINT:
SAVR2:
SAVR31t
SAVR4:
TOBRI
TCSR1Y
SAVPC:

TST
BEQ
RTI
INC
INC
BIT
BEQ
RR
MOV
MQV
CMP
BIC
TSTB
BPL
MOV
TSTB
BPL
MOV
T$TB
BPL
MOV
MOV
MOV
MOV
JSR
MOV
TSTB
BPL
MOV
JSR
MOV
TSTB
BPL
MOV
JSR
MOV
MOV
MOV
TsT
BPL
HALT
CLR
BIT
BEQ
JMP
RT]
]

)

]
177566
177564 .
.

PRFLAG
XX

PRFLAG

#0

SR, ¥20020
4

PRINTL
(&6)e,SAVPC
(6)#,SAVCC
-{6),~t6)
#140,STATUS
®TCSR

Y )
#215,@TOBR
®TCSR

)
#212,®T0BR
®TCSR

-4
%2,SAVR2
%3,SAVR3
%4,8AVR4
SAVPC,X2
%7,PRTAB
#242,8T08R
OTCSR

=4
SAVCC. %2
%7,PRTAB
#24p,@TDBR
®TCSR

=4
RETURN, X2
X7,PRTAB
SAVR2,X2
SAVR3,» %3
SAVR4,X4
SR

.4

PRFLAG
#4080 ,SR
EXPRINT
ESTART

318 ROUTINE BUSY
i YES EXIT
INO SET FLAG
JERROR COUNT LOCATION
3 TEST FOR INWIBIT PRINT OUT
;BRANCH TO PRINT
sINHIBIT, RETURN TO MAIN STREAM
;PC OF FAILING ROUTINE
;CC OF ERROR CONDITION
tREPOSITION THE STACK
JWAIT FOR FLAG

$CR
SLINE FEED

;SAVE R2
1SAVE R3
iSAVE R4
JPRINT OCTAL NUMRBER

;SPACE BETWEEN WORDS
;PRINT OCTAL NUMBER

i WHERE CPU TEST ]S AT
;RESTORE REGISTERS
JTEST FOR HALT SWITCH
;HALT ON ERROR SET

sCLEAR FLAG WHEN DONE

JRESTART ON ERROR
IRETURN TO MAIN STREAM

;DATA "
;STATUS



«MAIN,
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3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
343
3431
3432
3433
3434
5435
3436
3437
$438
3439
344p
3441
3442
3443
3444
3445
3446
3447
3448
3449
34%p
3451
3452
3453
3454
3485
3456
5457
3458
3459
3460
3464
34462
3463
3464
3445
3466
3447
3468
3449
3470

MACY11,615

p16026

B16030
16034
p16040
p16p44
216052
216060
16066
16072
216074
AL6R76
Bi1610@
$16106
216110
¥16116
pl16122
P16126
©v16132
P16136
P16140
Bi16146
p16152
216156
2161692
016166
216172
016200
p16204
f16210
316214
pL6216
P16222
N16230
#16232
016234
$16236
p16244
B16252
ny6252
¥16256
$16262
16264
016266
216272
¥16274
P16276
316300
B16302
216304
@316306
216340
B16312

T=MAY-72
na%ean
716476
npSpe7 370252
735m47 270244
7412724 216512
©12767 0PY0B35
712767 37@R27
N12767 070021
1085777 17773
1072375
1a%702
1030404
112777 26028y
200473
242777 2:02671
716733 090136
710287 22013p
105167 BYCl44
aaé723  JLBlag
ng1410
pe6767 DUBLI
205267 0PUB134
n26703 @02l2e
731370
162767 Q060240
n1é6724 03plt4
n66767 020132
2238p67 00BLIQ
1a5p67 ViBR7e
nas367 QUWO74
7031410
242723 200023
766767 200032
7g33923
731373
nPR732
n12787 0202025
128777 177557
130375
B14477 177542
Bz%3s6T  BYRD26
721421
apar67
128777 17753p
10037%
rgazaz
232002
Ge2p20@
ngRpo0
aa2p00
nA3pR2
200p02

pEogaD

23115 PAGE 70

gpnadé
gon22p
Aeazie

177712

177702

0p0L36

220120

00102

200250

oore44

SAVCC:

PRTAB:

WAITL:

MINUS:
STARS

MKMNUM

WRTQC:

MOADD:

XLIST:
WALIT2:

HDFHM:

TOODLE
SEVEN:
DECML ¢
WGTCT:
BINCT:
ASCNT:
LISTS

e

I}
RUFFeFIN

LR
CLR
MOV
MOV
MQV
MOV
TSTB
BPL
TST
aMI
MOV

1

MOV
MQV
MOV
coM
RIC
REQ
ADD
INC
cMP
BNE
ADD
MOV
ADD
CLR
CLR
DEC
BEQ
MOV
ADD
DEC
RNE
B8R
MOV
TSTB-
BPL
MOV
nec
REQ
RR
TSTB
aPL
RTS

JEND OF PRDGRAM=SP AREA,
RINCY
WGTET
LIS, %4 ;GET LIST ADDKESS
#5, 4SCNT . o
#7,SEVEN
#1,DCML
MTCER
WAITS -
%2
MINYS INEG SIGN PRINT 1
#2602, ®TDRR ;PDS SIGNMN PRINT 2
STAR
#261,0TORR
SEVEM, %3 JPUT MASK IN K3
%2, TH0DLE . $GET REAJY TO DOIDLE NJMYER [N TOONDLT
TOOCLE ;COMPENSATES FOR COMPLEMEINT DURIANG Bi¢
TOODLE» %3 . SAND IN CCTAL CHARACTER
WRTQC FZERO, WRITE @ I LISY
DECML »WGTCT ICAUNT UP TO
RINCT 3 AND RECCRD
WGTCT, %3 ' FSAME RINARY WEIGHT
MKNU IKEEP COQUNTN
#2628, BINCT C ;ADD ASCI1 PREFIX
BINCT,»(4) s : PWRITE A3SCI] CHAR IN L1IS3T
SEVEN» DECM], SEXPAND ZIMARY WEJGHT
WGTCT
BINCT
ASCNT
XL1ST i5 CHAR IN LIST
#3,%3 3SET X3 FOR ADD iLooOP
S§VEN-SEVEN FMAKING SEVENTY 3y SEYFx -
%
MOADDN )
STAR INX SEVEN SET GET NX 0nTaL
#5, ASCNT FSEND "5 CHAR TQ TTY
®TCSR
WAIT2
~(4),@TDBRR
ASCNT
HDF WM PFINISH PRINTING GET NXT NUM
WAIT?2
®TCSR
.
%7 : : JHEAD FOR HOME



MAIN,
TL7QE4

34714
3472
3473
3474
3475
3476
3477
3478
3479
3480
3484
3482
3483
3404
3485
3486
3487
3488
3489
3490
3494
3492
3463
3494
3495
3496
3497
3498
3499
3500
3521
3502
3503
3504
3545
3506
3507
3508
3509
3510
3511
3512
3543
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524

MACYL1,615

016314
916316
016320
216322

216324
216332
216334
216342
216344
p16352
16354
p1634p
P16364
P16366
216372
218376
916400
p1e422
P16404

16406
g16410
#16412
g16414
016420
p16422
p16426
016430
716434
B16436
p16442

p16444
B16446
21645p
216452
216454
P16456
316460
p16464
P16472
216476
p16502
716506
216512
g16522
216522
216524
216530

232p00
2e2e2e
2g0p020
7o8p20

n32767
paipld
032767
gRiell
26967
021405
228267
pLéy16
o002
2e%ps7
711667
gespfe
Po4pR0
go2p22
204272

2082087
p02277
0008205
204537
008204
00eas?
000203
004367
980202
004267
202207

B10p46
f10146
210246
N10346
013446
A10%846
016748
012737
013746
213748
2413746
B10667
042767
2eegeP
gacpeQ
016726
012637

7mMAY=72

240020
004020
0oo032

200022
epo2p

2000410
popRIe

g1i644p

177756
177746
177786

16134g
poeRa2
pog3s2
poB3IsP
KLY
pogeie
P16%524

177772
P003%4

23118 PAGE 71

164236
1641226
ogop26

2oopdé

161304

S RS RS RS

1SCOPE LOOP ROUTINE ENTERED BY USER TRAP
iSCOPE OR/AND ITERATION LOOP FOR EACH TEST 4008 TIMES

SCOPEC: BIT #4000, 5R
BNE SCOPESB
RIT #4000,SR
BNE SCOPEG
CMP SCOPEF, ICOUNT
BEQ . SCOPEG
INC " SCOPEF

SCOPEB: MOV RETURN,®%6

: RTI

SCOPEG: CLR SCOPEF :
MOV #%6,RETURN
RTI

ICOUNT! 4P08

SCOPEF! @

RETURN! BEGIN

3GROUP OF NESTED SUBROUTINES

SUBRL! RTS %7

SUBR2: SCC
RTS %5

SUBR3: JSR %5, 84SUBR2
RTS %4

SUBR41 JSR %4,SUBR3J
RTS %3

SUBR5: JSR %3, SUBR4
RTS %2

SUBR6&: JSR %2,5UBRS
RTS T %7

SENTER HERE ‘OR POWER FAlL

PFAIL:S MOV X0,»(8)
MOV %1,w(6)
MOV %2,0(6)
MOV %X3,=(6)
MOV %4,=(6)
MOV ”,;-(6’
MOV 24,e(6)
MOV BRT], 046
MOV AHAC,~(6)
MOV aaMB, -(6)
MOV e#se,~(6)
MOV %X6,8AVRE
MOV #RESTART, 24
HALT

SAVRé: @

RESTART! MOV SAVR6, X6
MOV (6)e,88SC

sTEST SR FOR SCOPE

IYES SCOPE

INO = TEST FOR ITERATION
JINHIBIT ITERATION

JEXIT  DONE
s INCREMENT COUNT
IREPOSITION THE STACK
1SCOPE RETURN
JCLEAR COUNT
}1SAVE SCOPE RETURN POINTER
JRETURN INLINE=NEXT TEST
;COUNT LOCATION FOR ITERATION LOOP
1 ADDRESS OF |LAST TEST

JONE INSTRUCTION

JONE DEEP

JTWO DEEP

JTHREE DEEP

JFOUR DEEP

IFIVE DEEP

iSAVE REGISTER QR STACK
S WHEN POWERING DOWN

SIN CASE OF NO EAE

JSTORE STACK. POSITION, POWER FAIL FLAG

SHALT ON POWER DOWN NORMAL
$1STACK 1S SAVED HERE
tRESTORE REGISTER OFF STACK



MAIN, MACY11,615 7-MAY=72 28115 PAGE 72

T17Q0E4
3525 (316534 1412637 22p3%p MOV (6)w,REMN ' 3MO MUST BE LCADFD BREFORE .AC
3526 016540 0112637 000332 o MOV (6)+,RKAC
3527 @16544 005337 0202026 CLR apb ;RESTORE TIME oUY
3528 W16550 012667 16125p MOV (6)%,24 PWHEM PCWERING UP
3529 (16554 3126975 MOV (6)+,%5 :
3539 016556 212674 MOV (6)+.,%4
3531 016560 -U12603 MoV (6)+,%3
3532 p16562 12602 MOV (6)%,%2
3533 016564 012601 MOV (6)+,%1
3534 016566 (112600 : _ MOV (6) %, 40
3535 016570 200p22 RTI JRETURN TG MAIN LINE
3536 016572 1252%2 : R 1252%2
3537 sFIXED VALUES FOR USE Iy TEST
3538 16574 016572 R , } ADGRESS OF R
3539 316576 %2525 ' n52525
354p |
354y @16672 .EB+40
3542 p16602 177777 Al -1
3543 016604 016606 At+4d
3544
3545 116696 L2A+d
3546 016606 125252 12%252
3547 016610 016612 A+1D : }ADDRESS QF A+12
3548 d16612 0528525 352525
3549 3FOR STORAGE
3553 016614 20Ap2Q C: b
3551 016616 M16614 o ;ADDRESS OF €
$552 |
3583 | 216624 ,2C+10
3584 @d16624 0pOpoR TEMP} e
3555 (16626 (16624 TEMP JADDRESS OF TEMP
3556
3557 116632 JETEMP+6
3588 016632 (16634 TEMP#1@ s ADDRESS OF TEMP+1@ QR n)n
3589 @16634 (072000 ns i
356p | ¥16676 Y,
3541 Q16676 00pp0Q FIN: 0 {BUFFER FQR &P
3562 016700 Qpoge7 USER? RTS %7 3OVERLAY USER RNUTINE HERE [F 4xx, USF BANKL IF
3563 : sPDP=-11 MEMORY DETERMINATION AND SETUP
3564 SUSE WITH VARIABLE CORE SUANTITY SYSTEMS
3565 716722 J2FIN + 4 PAPPLICARLE TO SYSTEM TE4T 21
3566 216702 012767 Buder2 176624 DET1 MOV HBEGIN, TRPA?2
3567 (16710 012767 000421 176406 MQV #4001, SKPRE| JBR ,+4
3548 216746 (23727 032004z 016702 CMP e#d2, #DET] $CHECK FLR (DPY,
3569 916724 101401 RLOS Y
$57p 016726 0008207 RTS %7 iNO CORE EXPARSION WITH DDP1
3571 016730 032767 02103p 16M632 RIT #1000, 5R 5CHECK VARTABLE CORE SWITCH
3572 B16736 ppl40l REW NETA JUSE VARTABLE CORE RGUTINE
3573 016740 0p0207 RTS %7 14K ONLY
3574 016742 012767 Q1781p 161234 DET4: MOV #DET2, 4 }TRAP VECTAR SETUP
3575 016750 212767 00a34p 161039 MOV  #34Q,6 }TRAP STATYS SETUP
3576 016756 0@5537 03777 EIGHT: aDC @#37770 JCHECK FOR 8K
$577 916762 2Q5537 05777¢ TWELVE® ADC PRS7770 1CHECK FNR 12K

3578 ©16766 pp58537 07777p SXTEEN® ADC @AN77 /70 JCHECK FOR 16K



MATN,
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3579
3580
3581
3582
3583
3584
3585
3586
3587
3588
3589
3590
3591
3592
3593
3594
3595
3598
3597
3598
3599
3600
$631
3622
3623
3604
3605
3606
YN
3628
3629
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3632
3631
3632

MACY11,615

g16772
216776
L7002
217046
017010
217012
g17pi4
217020
@17022
217826
170232
B17934
217036
217042
g17p44
217050
917052
2170%4
217956
017060
217064
a17066
17870
917074
p17276
217102
171024
217110
g17142
p17116
g1712p
217124
017126
17132
217134
217140
217144
217150
B17154
217160
217164
217170
217174
gi17200
g17204
217210
817214
gL7eL6
pL7224
@17232
@172490
17246
717254
Bi7262

TaMAY=~72
ap%5537 117770
pe5s537 13777g
Ba%s37 15777¢
204302
0126022
ags726 :
p22702 QL4762
pais42
pR270%2 Q167566
#21437
@22722 Q16772
781431
p22702 01677
P21423
@227p2 Q172322
001415
ne2411
pSpa0
g12p21
72027 016730
201374
ape2a7
704767 ©00004g
3 131"}
ap47867 (O00R42
709453
pE4767 Q02044
Ap0456
Ap4767 20P0¢s
Ja2461
0p4967 00B05p
0pB4684
gp4767 208052
208467
012701 14002
204767 177719
ai2791 12p03¢
pa4767 177739
212721 10003¢
?24787 17767p
@12731 R6202p
2p47687 17764g
@127023 2400720
Pp4787 1776%p
312721 02003¢g
GP4967 17764
2ea227
@12767 144330
712767 0Q0024¢
P12767 124322
012747 00p24g
Q12767 10433p
P12747 Q02240
742767 02643230
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116310
116072
B76274
876056
562682
256242
236244

TWENTY:
TWOFOR:
TWOEIG:

DET21

MOVES

STRT28:
STRT24:
STRT20:
STRT16:
STRT12:
STRT8:

XFER28:
XFER24:
XFERZ@!
XFER16¢
XFERL2:

XFERB:

MOD24
MOD201
MOD16:
MO0D12:

ADC
ADC
ADC

MOV
TST
cMP
BEQ
cMP
BEQ
CMP
BEQ
CMP
BEQ
CMP
REQ

CLR
MOV
CMP
BNE
RTS
JSR

JSR
BR
JSR
BR
JSR

JSR
AR

JSR
MOV
JSR
MOV
JSR
MOV
JSR
MOV
JSR
MOV
JSR
MOV
JSR
RTS
MOV
MOV
MoV
MOV
MOV
MOV
MOV

@#117770
®#137770
*¥157770
STRT28
(6)+,%2
(6)*

HEIGHT +4,%2

DETS

#TWELVE+4,%2

STRTR

#SXTREN+®4,%2 -

STRT1Z

ETWENTY+4,%2

STRT16

ATWOFOR+4,%2

STRT22
STRT24

%0
(ﬂ)#t(l)“
%G, #FIN+2
)

%7

%7, XFERZ28
MODg4

%7, XFER24
MOD22

%7, XFER2
MODL6

%7, XFERLS
MODL?

%7, XFERL2
MQD8

%7, XFERS
MOD4
#14Q2000, %1
%7 ,MOVE
#1220008.%1
%7+ MOVE
#100000,%1
%7, MOVE
#602000, %1
%7, MOVE
H4QPRD, %1
%7, MOVE
#20023, %1
%7 s MOVE
%7

JCHECK FOR 20K
JCHECK FQOR 24K
JCHECK FOR 28K

JRETRIEVE TRAP PC
JOISCARD TRAP STATUS WORD

14K

;8K
112K
116K

120K

124K

$SET UP MAIN CORE CURRENT
IMOVE WORD

JMOVE COMPLETE?

JMOVE ANOTHER WORD
JMOVE COMPLETE

JSTART 28K TRANSFER
JSTART 24K MODIFY
}JSTART 24K TRANSFER
}START 27K MQDIFY
JSTART 28K TRANSFER
ISTART 16K MQODIFY
JSTART 16K TRANSFER
}START 12K MODIFY
}START 12K TRANSFER
JSTART 8K MQDIFY
JSTART 8K TRANSFER
JSTART 4x MODIFY

JSET UP MQVE START LOCATIQN
560 TO MOVE SUBROUTINE

JRETURN FROM TRANSFERSE

#BEGIN®140P6,TRPA«120022
#NOP, SKPRE| 120000
#BEGIN*1220p6, TRPA+108002
#NOP,SKPBEL+120p02
HBEGIN®1MPOp6, TRPA+62022
¥NOP,SKPBEL+6QQ20@
#BEGIN+62204, TRPA+400E2



nMAI\j.
Ti7Q€4

3633
3634
3635

3636 ¢

3637
3638
3639

MACY11,615 7=-MAY-72
@1727¢ 012767 0@ug2ép
17276 212767 04433p
L7304 Q12767 0O0Q24Q
¥17312 ™12767 DR433¢
217320 312767 09024g
¥17326 000207

0espa1
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d36226
016230
pileole
176214
175776

MODB
MOD4:

DET33

MQV
MQV
MQV
MOV
MQV
RTS
JEND

#NOP , SKPREL + 402200
4BEGIN+4P 006, TRPA+20002
#NOF , SKPRE| +200¢0
#BEGIN+20006, TRPA+2

#NOP , SKPREL
%7

JRETURN FRoOM MOUIFY



JMAIN,
TL17QE4

A
ARITST
BEGANY
BINCT
cC
COMPAR
DATAZ
DELAY
DET4
EIGHT
F

HDFHM
HPOUT
HRCSR
HSRIN2
IRC
LINKER
LK2
LOGICA
LP1
LP5
MINUS
MOD16
M008B

N

NUMA
PRINTY
RCBAR
RCFUNC
RC2
REGY
RETURN
RFDAE
RFWC
RKCSR
RKFUNE
RK1
ROTENZ
RPCSARH
RPDSA
RPWORD
R101
SAVR3
S¢
SCOPEF
SOLPAT
START
STRT16
STRTS
§T4
ST7
SUBR3
SWABA
TCBLK

MACY11,615
SYMEOL TABLE

216602
014104
015424
P16306
8 177776
213424
201464
9216482
216742
216756
% Q0Q20p
216266
21542
pee27@
pa1532
p@2352
p15472
1662
215514
p01762
202116
216110
Pi17246
817276

s 200001

214170Q
0157689
220326
202410
p02326
2R1362
21640¢
go0306
gpR3L2
000344
02226
002140
2142702
e 43
200416
s 176200
=X020201.
016214
2o@354
016402
go2L30
20p582
217112
217426
pOLO34
21226
016414
014366
ge2530

7=MAY=-72

AC
ASCNT
BEGIN
B8R
CLINST
CURPAT
DATAZ
DETL
Dlv
ENDEAE
FENDZ
HLT
HPOUTR
HRDB 2
1COUNT
I{RF
LIST
LK3
LPCSY
LP2
LPs
MKNUV
M0D232
MOVE
NOEAE
PFAL,
PRTAS
RCCS?
RCSTaR
RD
RENDZ
RFCAR
RFDAR
RFWORD
RKES3H
RKSTAR
ROTA_L
RPBAR
RPDAE
RPFUNC
RP1
SAVCe
SAVR4
SCOPe
SCOPzg
SR
START2
STRT20
STy
STS
STa
SUBR¢
SXTEEN
TCCM
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pag3s52
016310
024272
gepee2
PR2132
go2126
g01540
PL6702
pRa362
p15276
202534
104000
po1560
pgeg272
016400
BR2450
016342
Pr1664
poo302
201770
82046
016140
017232
217054
geg472
p16444
2160302
PRR33g
gp23e0
pgegeo4
go2722
2R0314
gop3ie
1760240
PrR346
202134
213506
pAG4z24
PER4L4
pagad2
pe2242
B16226
16016
124400
016366
1775782
oeR566
g17104
gee756
RO1082
2013180
gi6422
016766
gee3r2

ADSUB 214130
ASH 20e370
BEG2?2 215416
RUFF = 216676
CMP1 013430
D 016634
NATA4 Pr1634
DET2 17010
no = PPeNDY
ESTART geesie
FENDL goessé
HPCSR pog274
HPOUT1 poLs550
HSRINR 001466
1E = ppg1oo
IRK 002164
LKCSR ogez00
Lk4 201702
LPDBR pop304
LP3 LYY
LSH 200366
MOADD p16222
MOD24 g17216
MQ eoeg3oe
NOP = ggg24n
PRFLAG 015536
R = Q4o
RCCSRH 202332
RCHC epr324
REF = 213616
REND1Y gp2752
RFCSR 202316
RFFUNC PPR520
RF1 pp2424
RKDAE 2oR336
RKWC 00e40
R0TRE P13656
RPCA pog4alo
RPDAMW goear?
RPSTAR 222230
RSR =4002002
SAVPEC 16024
SAVRS P16522
SCOPEB 216360
SEVEN p163002
SRE gep356
STATUS = 177776
STRTZ24 B17076
T2 pop770
STS5A pog122
SUBRY 216406
SUBRS 16430
TC z 177348
TCDT Peg376

ARTEND

R

BELL

c

cMP2
DATAL
DECML
DET3
EAESRT
EXPRIN
FIN
HPDBR
HPOUT2
HSRIN1
INTCNT
IRP
LKL
LLIMIT
LPINTR
LP4
MAINLI
MOD12
M0D4
MUL
NOR
PRINT
RB
RCDAR
RCWORD
REFF
RESTAR
RFCSRH
RFSTAR
RKBAR
RKDAM
RKWORD
ROTBO
RPECSR
RPDAR
RPWC
R1020
SAVR2
SBELL
SCOPEC
SKPBEL
STAR
STRT12
STRT28
ST3
STé
SUBR2
SUBRS6
TCBA
TCEXPE

214172
16572
015340
216614
213452
B¢1436
216302
217326
214706
216210
216676
g2g276
201624
291524
021636
ga226%
221642
002c22
go2e06
gaagée
201344
017262
217312
ora3e
2ER364
215540
= gpgee?z
020322
= 176040
213616
016524
eae32¢
pg2412
0o0342
002334
= 176003
013766
Pea426
020420
paa422
=%02000%
016012
015354
P16324
015324
216116
017120
17070
o121
021200
016410
016436
0o04024
022532
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T17QGE4 SYMBOL 1ABLE

TCFIRS Pp2524 TCF1 gn26p6 TCF14 anzsue TCF2 2n2634
TCF3 gu2650 TCFé 2227412 TCly QAR 4ve TCLAST gn2526
TCOM 214204 TCOM2 014252 TCOMX 014320 TCRBK 2n3172
TCRBUF pu3256 TCRB1{ 023230 TCR1 P RREY TCR1A 023107
TCR2 aB3106 TCR3 ae3122 TCR4 pB3ie4 TC3R A16022
TCST p20374 TCWB« grz770 TCHWRUF PA3z06 TCWR1 ERT Y
TCWC 002402 TCY 222434 TC2 pRza4as TDRR 01622~
TDSR s 0160822 TEMP 216624 TEST 213428 TIME E21762
TJSR1 213032 TJSR2 213032 TJSRZ 1344 TOOOLE 16276
TRCSR 0YR262 TRER arez62 TRP A P15 42 TRPR 215524
TSCOMB 014362 TSROT 213464 TSROT2 213530 TSRT2A 213622
TSTAR] p148772 TTCSR gre264 TTDRR areo66 TTYINR 271364
TTYINY P01422 TTYIN? 201430 : TTYINGS 2¢14214 TTYIN4 21426
TWELVE 016762 TWENTY 216772 TWOE]G P177@2 TWOFOR 016774
TYOUTR pai144e TYOUT, g71454 USER P167002 WATTL 216066
WAIT2 pl6244 WATT3 914432 HATT4 014502 WALITS 214454
WD = 30214 WGTCT 016304 WRTQ™ 216160 XFENDZ gaz720
XFER1?2 17174 XFERLg 217164 XFER?Y 217154 XFER24 17144
XFER28 017134 XFERS B17224 XLIST 16256 XX = 29200
YESRY 215526 YEST=? 215432 YESTRL 18464 YESTR2 215477
. 2 317332

ERRORS DETECTELY ¢



WMAIN, MACY11,615 7~MaAY-72 23:15
T170F 4

«T17QE4,T170E4/80LTL/QE4
RUN=TIME: 15 30 0 SECONDS
CORE USED! 9«
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