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ABSTRACT

THIS PRCGRAM 1S 4 CORE EXPANDABLE INTERACTIVE BUs EXER=
CISER FCR A PAPER TAPE ORIENTED POP-11/28, 17 PERFORMS A
TEST OF INSTRUCTIONS AND CONCURRENT OPERATIONS OF 1/0
EQUIPMENT SIMULTANEQUSLY, IT MAY ALSO PERFORM THWE

SAME QPERATION INDEPENDENTLY, THIS PROGRAM IS NOT

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

REQUIREMENTS
EGUIPMENT

_PDP-11/2@8 STANDARD COMPUTER

OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE
MM11 UP TO 28KW OF MEMORY

RF11 DISK (256K)

TC11 DECTAPE-TRANSPORT ZERO

KE11 EXTENDED ARITHMETIC UNIT

KW1ilL  LINE CLOCK

PC11 HIGH SPEED READER/PUNCH

KL11 ASR33 OR ASR35 TELEPRINTER

LP11 LINE PRINTER

STORAGE

PROGRAM STORAGE = THE ROUTINE USES MEMORY
FROM 2008 TO 17476,

LOADING PROCEDURE

METHOD

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOMWED.




STARTING PROCEDURE

CONTROL SWITCH SETTING
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STARTING AT SA 202 ALL SWITCHES SHOULD BE SET AS INDICATED.

STARTING ADDRESS OR ADDRESSES

(a)
(8)

(<)
(0)

Sk

" Shi

SW2
SW3
SWé
swb
SH6
SW7

IF EAE EXIST IT WILL

200 = SR = ©@0777
200 = SR = 281777
CORE EXPANSION
282 = SR = @@2XXX
282 = SR = ¢P0oQLOD
I/0 DEVICES

INHIBIT HSP
INHIBIT HWSR

[l N A S o

TEST PROCESSOR ONLY~WITH CORE EXPANSION
TEST PROCESSOR ONLY-4K-INHIBIT

TEST 1/0 ONLY
-CORE EXPAND AND TEST ALL AVAILABLE

INHIBIT TTY QUTPUT
INHIBIT TTY INPUT

INHIBIT LINE CLOCK

INHIBIT RF11 DISK (256K)

INHIBIT TC1l1 DECTAPE

INHIBIT LINE PRINTER --- IF LINE PRINTER IS USED.

MUST RESTART AT 428

BE AUTOMATICALLY SELECTED

PROGRAM AND/OR OFPERATOR ACTION

LOAD PROGRAM INTO MEMORY,

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

BELL WILL RING ONCE PER PASS OF THE PROGRAM,

A MINIMUM

ALWAYS BE RUN.

OF TWO PASSES SHOULD



5.
5.1

5,1.1

5.1.3
5,2.

5,2,1
5.2.2
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OPERATiNG PROCEDURE
OPERATIONAL SWITCH SETTINGS
AT SA 209 .. THE INSTRUCTION AND LOGIC TEST, WITH ALL SWITCHES

DOWN THE PROGRAM WILL TEST ALL DEVICES AND PRINT OUT ON ERRORS
AND CONTINUE IN TEST, (BELL WILL RING AT COMPLETION OF A PASS)

SWITCH SETTINGS ARE

SW15 = 1 OR UP .,,. MALT ON ERROR

SWi4 = 14 OR UP .., SCOPE LOOP

SWi3 = 1 OR UP .,. INHIBIT PRINTOUT

SW12 = 1 OR UP .,. INHIBIT TRACE TRAPPING

SW11 = 1 OR UP ,.. INHIBIT ITERATION LOOP

SWipg = 3 OR UP ,,. INHIBIT PROCESSOR TEST

SWP9 = 4 OR UP ... INHIBIT VARIABLE CORE EXPANSION

SUBROUTINE ABSTRACTS
BEGIN SA 220
SCOPE

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

1S REQUESTED FOR., IF SCOPE LOOP IS NOT REQUESTED, THERE WILL
BE EITHER A FIXED OR RANDOM NUMBER OF ITERATIONS ON THAT SuB-
TEST BEFORE THE NEXT SUBTEST IS ENTERED., SWITCH 11 ON A 1
INHIBITS ITERATION OF SUBTESTS.

HLT

-

1S A ROUTINE THAT PRINTS-OUT AN ADDRESS THAT TAGS THE FAILING

~SUBTEST, AND THE STATUS REGISTER AT THE TIME OF THE 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 IT CAUSES A TRAP AFTER EACH INSTRUCTION, THE FIRST
INSTRUCTION EXECUTED UPON TRAPPING IS AN "RTI" WHMICH RETURNS
TO THE INTERRUPTED SEQUENCE 0OF INSTRUCTION. THIS SEQUENCE

1S CONTINUED TILL THE END OF THE PROGRAM LOQP 1S REACHED,
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(5. OPERATING PROCEDURE CONT'D)
5.2,5  TRAPCATCKWER

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCATION
@, DESIGNED TO DETECT, AND ISOLATE UNEXPECTED TRAPS AND
INTERRUPTS T0 THE TRAP AND INTERRUPT VECTOR AREA OF
MEMORY .

THE PRINCIPAL OF THIS ROUTINE 1S: THE VECTOR ENTRANCE
ADDRESS POINTS 70 THE NEXT SEQUENTIAL WORD WHICH CON-
TAINS A WALT (@208@). (THIS LOCATION IS ALSO THE STA-
TUS FOR THAT VECTOR ENTRANCE, BUT THIS HAS NO EFFECT ON
1T ALSO BEING THE NEXT INSTRUCTION).

IF A HALT OCCURS IN THE TRAP OR INTERRUPT VECTOR AREA,
REGISTER SIX SHOULD BE EXAMINED TO DETERMINE ITS CON-

TENTS, THWEN USE REGISTER SIX CONTENTS AS AN ADDRESS TO
DETERMINE THE LOCATION WHERE THE PROGRAM WAS AT, WHEN

THE INTERRUPT OR TRAP OCCURRED. (MEMORY AS SPECIFIED

BY R6 CONTAINS TWE PC OF THE INSTRUCTION FOLLOWING THE
INSTRUCTION WHERE THE TRAP QCCURRED).

5.2,6 TTYINL (TTY INPUT)

THIS ROUTINE OPERATES IN THE INTERRUPT MODE

AND CHECKS FOR A COUNT PATTERN IN THE READER

OF THE TTY. THE ROUTINE WILL ACCEPT AN INFINITE
NUMBER OF ZERO BYTES (BLANK TAPE), BUT THE
FIRST BYTE THAT 1S NOT A ZERO MUST BE A ONE

AND ALL SEQUENTIAL BYTES MUST BE ONE GREATER,

IF THE ROUTINE DETECTS AN ERROR IN THE COUNT
PATTERN, IT CHECKS TO SEE IF IT 1S A

207 (BELL). IF SO IT 1S IGNORED, IF NOT A
COMPARSION ERROR IS FLAGED.

5.2.7 TYOUT (TTY QUTPUT)

THIS IS A ROUTINE THAT OUTPUTS A COUNT PATTERN IN
THE INTERRUPT MODE TO THE TELEPRINTER. IF A PAPER
TAPE IS-PUNCHED IT MAY HAVE 287'S (BELLS) IN IT,
PUNCHED WHEN THE BELL FOR PASS COMPLETE RINGS.

5.2.8 RFSTART (RF-11 DISK)

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK OF THE DISK,

THE DATA THAT [S WRITTEN ON THE DISK IS PART OF TEST PROGRAM
CODE THAT IS NEVER MODIFIED., THIS SEGMENT OF CORE IS WRITTEN

IN CONTIGUOUS BLOCK THRU THE OI!SK MEMORY, AFTER THE TOTAL
DISK(S) WAS BEEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THAT
THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK., NOTE THWAT NO
"DATI" ARE USED IN EXERCISING THE DISK (DATA IS NOT TRANSFERRED
INTO CORE?. THERE IS A LOCATION IN THE PROGRAM THAT [F MODIFIED
WILL ALLOW EXERCISING UP TO EIGHT DISKS.
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FENDZ (TC11l FORWARD END ZONE)

FENDZ 1S THE FIRST ADDRESS IN THE DECTARPE INTERRUPT

VECTOR (214)., THIS ROUTINE WILL READ: v REVERSE, BLOCK
NUMBERS WUNTIL THE REVERSE END BONE IS FOUND. AT THIS

POINT THE INTERRUPT VECTOR AND COMMAND REGISTER ARE MODIFIED
TO READ ALL BLOCK NUMBERS IN THE FORWARD DIRECTION. ~EACH
BLOCK NUMBER READ 1S COMPARED WITW THE EXPECTED BLOCK NUM-
BER COUNT AND MISCOMPARISONS REPORTED. WHEN EACH BLOCK IS
FOUND (WITH THE EXCEPTION OF BLOCK @) A BLOCK (428 WORDS)

OF TEST DATA IS WRITTEN ONTOD TAPE. AFTER ALL BLOCK NUMBERS
HAVE BEEN READ THWE TAPE 1S DRIVEN INTO THE FORWARD END ZONE,
HERE THE DIRECTION IS REVERSED AND ALL BLOCK NUMBERS ARE READ
IN REVERSE. STARTING WITH BLOCK 1188 THROUGH BLOCK 1 THE
DATA IS READ FROM TAPE, THE SAME BUFFER 1S USED FOR BOTH READ
AND WRITE OPERATIONS, THE DATA IN THE BUFFER IS CHECK~
SUMMED DURING THE READ OPERATION, IF THE DATA-BUFFER IS
DESTROYED DURING A READ OPERATION IT MAY BE NECESSARY TO
RELOAD THWE PROGRAM.

LCLK (LINE CLOCK)

THIS TEST OF THE LINE CLOCK IS IN THE INTERRUPT
MODE. IF OPERATING CORRECTLY THE SYSTEM 1/0

WILL RUN A FULL SBPEED FOR 55 SECONDS THEN ALL

1/2 AT LEVEL FOUR OR LESS WILL STALL FOR 5 SECONDS.
THIS 1S BASED ON 62 CYCLES AS THE LINE FREQUENCY,

5,2.11 LP1 (LINE PRINTER)

5.2,12

5.2,13

THIS ROUTINE OQUTPUTS TO THE LINE PRINTER IN
THE FLAG MODE WHILE FILLING THE BUFFER IN
THE INTERRUPT MODE WHILE THE BUFFER IS BEING
PRINTED,

HSRIN1 (PC11 INPUT)

THIS ROUTINE OPERATES IN THE INTERRUPT MGDE AND CHECKS FOR A
COUNT PATTERN IN THE PC11 READER, THE ROUTINE WILL ACCEPTY

AN INFINITE NUMBER OF ZERO BYTES (BLANK TAPE)., BUT THE FIRST
BYTE THAT IS NOT A ZERO MUST BE A ONE AND ALL SEQUENTIAL BYTES
MUST BE ONE GREATER, IF THE ROUTINE DETECTS AN ERROR IN THE
COUNT PATTERN, A DATA ERROR 1S FLAGED.

HPOUT (PC11 oUTPUT)

THIS IS A ROUTINE THAT OUTPUTS A COUNT PATTERN IN THE IN~
TERRUPT MODE TO THE HIGH SPEED PUNCH.




5.2.14

v 5'3
5,3.1

CORE EXPANSION (DET1)

THIS ROUTINE 1S CONTROLLED BY SWITCH 9. THE PROCESSOR
MAINLINE CODE WILL SE EITHER 4KW OR EXPANDS TO THE MAXIMUM
CORE THAT 1S AVAILABLE. THE ROUTINE DETERMINES THE
MAXIMUM CORE SI1ZE BY DOING A "DATO"™ TO A LOCATION IN EACH
BANK. IF THE BANK DOES NOT EXIST, A TIME OUT WILL OCCUR,
WHEN CORE SIZE 1S DETERMINED AN IMAGE OF BANK @ 1S TRANS-
FERRED TO EACH EXISTING BANK, THEN THE CODE IN EACH BANK
IS MODIFIED SO THAT, WHEN THE LAST SUB TEST IN A MEMORY
BANK 1S EXECUTED THERE IS A JUMP INSERTED TO THE FIRST SUB
TEST OF THE NEXT BANK, WHEN IN THE LAST BANK THE MODIFIED
INSTRUCTION WILL TRANSFER YOU TO BANK @. :

THE LISTING SHOWS ONLY THE CODE OF BANK ZERO., WHEN AN
FRROR OCCURS THWAT IS NOT IN BANK ZERO, IGNORE THE BANK
BITS OF THE PRINT OUT AND USE THE LISTING FOR BANK ZERO,

PROGRAM AND/OR OPERATOR ACTION

LOADING AND STARTING AT 2002 WITH ALL SWITCHES
DOWN 1S WORSE CASE TESTING, IF AN ERROR IS
DETECTED HERE, THERE WILL BE A PRINTOUT. WHEN

AN ERROR IS DETECTED AND [T IS NECESSARY T0

SCOPE ON 17, PLACE SW15 UP TO HALT ON ERROR:

THEN SW14 UP TO LOOP ON ERROR, THEN SW13 UP TO
DELETE PRINTOUTS. WHEN TESTING THE HSR OR TTY
READER THE TAPE MUST HAVE A COUNT PATTERN AND BE
LOCATED ON THE LEADER PORTION WHEN STARTING TEST,
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ERRORS

ERROR PRINTOUT

ARE IN A TWQ WORD FORMAT, THE 1ST IS PC+2 OF THE
DETECED ERROR. THE 2ND. IS THE STATUS REGISTER,
REFER T0 THE LISTING FOR DETAILED INFORMATION,

ERROR RECOVERY

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

RESTRICTIONS

STARTING RESTRICTION

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

OPERATIONAL RESTRICTION
NONE
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MISCELLANEOUS
TRACKING DOWN UNUSUAL FAILURES

FAILURES THAT MAY OCCUR BECAUSE OF A FALSE ENTRY
INTO A SUBTEST, OR A FAILURE IN A CONTROL ROUTINE
RATHER THAN A SUBTEST. DETECTION OF THESE MAY BE
ACCOMPLISHED BY SEVERAL PROCEODURES. THERE IS A
LOCATION CALLED "RETURN"™ THAT RECORDS THE LAST SuC-
CESSFUL SUBTEST COMPLETED. THERE IS ANOTHER LOCA-
TION CALLED "SCOPEF™ THAT SHOWS HOW MANY TIMES THE
SUBTEST HWAS BEEN EXECUTED. THERE IS ANOTHER LOCA~
TION CALLED "ICOUNT™ THAT CONTAINS THE ITERATION
COMPARISON VALUE, THE STACK "R6"™ SHOULD BE EQUAL

TO "BUFF" WHEN THE FIRST INSTRUCTION OF THE SUBTEST
1S ENTERED. TO REDUCE INSTRUCTION EXECUTION IN CON-
FUSING SITUATION, THE "SCOPE™ LOCATION FOLLOWING THE
SUBTEST SHOULD BE CHANGED TO A BRANCH TO THE FIRST
INSTRUCTION OF THE SUBTEST (THE FIRST LOCATION FoOL~
LOWING THWE PREVIOUS SCOPE LOCATION) AND THE "HLT" LO~
CATION MAY BE REPLACED WITH A "NOP",

A USER MAY ADD A UNIQUE ROUTINE TO THIS TEST 70 EXERCISE
A NON DEC OPTION, FOR CHECKING BUS INTERACTION WITH HIS
EXISTING DEC OPTIONS.

FOR TROUBLE FREE INTERACTION THERE ARE A FEW GROUND RULES
THAT SHOULD BE FOLLOWED.

1, USE NO REGISTERS.
2, THE ROUTINE SHOULD BE STAND ALONE,
3., THE EXISTING "HLT" SKOULD BE USED FOR .ERROR DETECTION,

4, CODE IN THE PRIMING AREA SHOLD SET INTERRUPT
ENABLE, INITIALIZE DATA AND RAISE A FLAG IF NECESSARY,

5, THE INTERRUPT VECTOR STATUS WORD SHOULD CONTAIN THE
~PRIORITY LEVEL OF THE DEVICE.

6. THE INTERRUPT VECTOR SHOULD POINT TO YOUR STAND ALONE
ROUTINE.

7. THE STAND ALONE ROUTINE WHEN COMPLETING ALL HOUSE KEEPING

OPERATION AND DATA COMPARISONS SHOULD THEN EXECUTE A
"RTI" TO RETURN TO MAINLINE CODE.
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cOon

INSERTION OF USER 1/0 ROUTINES

1.

MAY BE INSERTED IN BANK ZERO WHERE 1/0 ROUTINES EXIST,
FOR DEVICES THAT THE USER DOES NOT HWAVE, IF CORE EXPANSION
IS TO0 BE INHIBITED, THE yUSER MAY OVERLAY THE EXPANSION CODE.

IF THE USER HAS MQRE THAN 4KW OF CORE. THE ROUTINE
MAY BE PLACED IN ANY OF THE EXTRA BANKS AND CORE
EXPANSION BE INHIBITED.

IN TRE PRIMING CODE SEVERAL INSTRUCTIONS BEFORE THE
TAG "MAINLINE™ THERE 1S AN INSTRUCTION JUSR X7,®#USER.
THE SECOND WORD OF THAT INSTRUCTION 1S AN ABSOLUTE
ADDRESS THAT THE USER MAY CHANGE TO POINT TQ HIS ROU-
TINE., THE USER SHOULD EXIT HIS PRIMING ROUTINE WITH A
RTS X7 INSTRUCTION.

EXECUTION TIME

EXECUTION VARIES WITH NUMBER OF DEVICES, FOR 4KW SYSTEMS WITH
TTY AND WSR ONLY, ABOUT 1 MINUTE WITH THE TRACE BIT CLEARED
ABOUT 1.5 MINUTES WITH THE TRACE BIT SET,.

WITH 2BKW SYSTEMS USING TTY AND HSR WITH TRACE BI!T CLEARED
AND WITH TRACE BIT SET,
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PROGRAM DESCRIPTION

THE DESIGN OF THIS SYSTEM EXERCISER IS PREDICATED
UPGN IT BEING PRIMARILY INTENDED FOR A PAPER TAPE
SYSTEM WITH FOUR KW OF CORE, AND THAT IT BE EASY TQ
RUN AND UNDERSTAND. ALSO, THAT IT MAY BE MODIFIED
EASILY TQ EXERCISE A WIDE MULTITUDE OF PERIPHERALS,
INCLUBING THOSE OF THE CUSTOMER'S OWN DESIGN., THE
CONCE®T IS TO HAVE ALL DESIRED 1/0 RUNNING CONCUR=
RENTLY WITH THE PROCESSOR TEST FOR BACKGROUND., THE
DECISION WHICH 1/0 DEVICES TO BE USED 1S MADE AT
START UP TIME, THE DATA PATTERNS USED IN THE EXER-
CISER ARE FIXED. FOR MECHANICAL DEVICES, SUCH AS
THE TTY READER, THERE IS NO AUTOMATIC RE-SYNCHRONI-
ZATION IF IT'S TAPE BECOMES OUT OF PHASE WITH THE
DATA, IT WILL BECOME NECESSARY YO STOP THE EXER=-
CISER AND MANUALLY RESYNCHRONIZE THE TAPE AND RESTART
THE EXERCISER.

THERE IS NO MONITOR IN THE CONVENTIONAL SENSE. EACH
DEVICE THAT IS TO BE EXERCISED HAS IT'S OWN STAND A~
LONE ROUTINE THWAT OPERATES IN THE INTERRUPT MODE,
THESE ROUTINES NEED ND SUPERVISION OR MONITORING
AFTER THEY ARE INITIATED, THERE IS A PRIMER AREA THAT
CHECKS THE SWITCH REGISTER TO SEE WHAT DEVICES ARE

TO BE INITIATED, THE PRIMER AREA SETS THE INTERRUPT
ENABLE BIT IN THE DEVICE STATUS REGISTER, INITIAL~-
I2ES THE DATA PATTERN AND INITIATES AN OPERATION TO
RAISE DATA FLAGS ON DEVICES THAT CAN NOT INITIATE
THEM THEMSELVES., THEN, THE PRIMER JUMPS TO THE PRO-
CESSOR TEST WHERE THE INDIVIDUAL DEVICES ARE SERVICED
AT THE INTERRUPT RATE.
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PROGRAM DESCRIPTION

THE INSTRUCTION EXERCISER IS A STRAIGH™ _INE TEST
OF INSTRUCTIONS., THE SEQUENCE IN WHIC- THEY ARFE
EXECUTED IS THE SAME SEQUENCE IN WHICA THEY ARE
SHOWN IN THE LISTING, EACH AREA OF CODE FRQOM
"SCOPE TO SCOPE"™ IS AN INDIVIDUAL SUB-TEST. WITH
SWITCH 11 UP THE SUB~TEST IS EXECUTED ONE TIME

AND THEN THE NEXT SUB-TEST 1S EXECUTED. AND SO ON
TILL ALL SUB-TESTS ARE EXECUTED, HQWEVER IF SWITCH
11 IS DOWN THE SUB-TEST WILL BE EXECUTED SOME "N*
NUMBER OF TIMES BEFORE ENTERING THE NEXT SUB~TEST,
IF SWITCH 14 1S UP YOU WILL NEVER LEAVE THE CURRENT
SUB~TEST YOU ARE IN, THIS USE 1S INTENDED FOR
TROUBLE SHOOTING A MALFUNCTION IN A SUB-TEST, THE
FIRST GRQUP OF SUB-TESTS ARE THE BINARYS AND UNARYS,
THOSE INSTRUCTIONS ARE TESTED IN THE INDEX MODE:
SOURCE 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 MODES) WHICH MAY USE
A REGISTER OR MEMORY LOCATION, THESE WILL BE SWAPPED
BETWEEN SOURCE AND DESTINATION.

AFTER THE MODES AND INSTRUCTION HAVE BEEN PROVEN

IN THE WORD MODE, THEY ARE THEN TESTED IN THE BYTE
MODE., OTHER TESTING 1S ALSO DONE WHERE THE "JSR"
INSTRUCTION 1S TESTED IN NESTED COMBINATIONS, ALL
COMBINATIONS OF NUMBERS ARE TESTED USING THE COMPARE,
ROTATE, ADD AND COMPLIMENT INSTRUCTIONS., THERE 1S
ALSO A MINIMUM TEST OF POWER FAIL AND AUTO RECOVERY,
WHICH IS NOT ENABLED UNTIL AFTER THE FIRST PASS OF THE
PROGRAM, THE PROGRAM REQUIRES TW0O BELLS ON THE TTY
TO MAKE ONE TRUE PASS OF THE PROGRAM. THE FIRST BELL
OCCURS AFTER ONE PASS OF THE INSTRUCTION TEST WITH
THE TRACE BIT CLEARED. THE SECOND BELL MARKS THE

END OF AN INSTRUCTION TEST PASS WITH THE TRACE BT
SET. THE REASON FOR EXECUTING ALL INSTRUCTIONS

WITH THE TRACE BIT SET IS TO TAKE US INTO SERVICE AT

THE END OF EACH INSTRUCTION,
THE CORE LAYOUT IS BROKEN INTO FIVE DISTINCT PARTS?

(1) THE TRAP CATCHER,

(2) THE SET UP AND 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.

LISTING

FLOW CHART(S)
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JTST 17 SYSTST

sCOPYRIGRT 1978, DIGITAL EQUIPMENT CORPORATION, MAYNARD MASS, 01754 .
3PDP11 PRELIMINARY SYSTEM TEST --- TTY-PC11i-LINE CLOCK-LP11,RF11,7TC11 AND KE11
s TEST STMULTANEQUS RUNNING OF 1/0, WITH PROCESSOR INSTRUCTION TEST AND WITH
sWITH TRACE BIT ENABLED TO BE CONSIDER MAINLINE CODE

goa24p NOP=24p 3SYSTEM NULL OPERATION

104000 HLT=EMT s TRAP USED FOR ERROR PRINTOUT

104490 SCOPE=TRAP 1 TRAP USED SCOPE LOOP AND ITERATION OF SUB PRO3LFMS

177776 CC=177776

@16034 TDSR=TCSR

P16756 BUFF=FIN

177570 SR=177570

poov20R =0

e03240 JREPT 482

*2 }ITRAP ENTRANCE
HALT , s TRAPPED TO PREVIOUS LOCATION

. o LENDR
z200¢02 UEQDZZ . +2 $ TRAP ENTRANCE
200002 000000 ) HALT JTRAPPED TO PREVIOUS LOCATION
200204 @O0DOD6 42 JTRAP ENTRANCE
20006 @00Q00 HALT s TRAPPED TO PREVIOUS LOCATION
200010 @00212 *2 1TRAP ENTRANCE
gpde1z @e00opp HALT JTRAPPED YO PREVIQUS LOCATION
200014 @0BR16 e JTRAP ENTRANCE
g00R16 @PooER HALT JTRAPPED TO PREVYQUS LOCATION
g00@22 QP0Q22 +2 3 TRAP ENTRANCE
geop22 000000 HALT JTRAPPED YO PREVIQOUS LOCATION
zeo024 @02026 L2 3 TRAP ENTRANCE
Q0RE26 Q02RO HALT ' JTRAPPED TO PREVIOUS LOCATION
po0P30 QP0B3e o*2 ; TRAP ENTRANCE
p00232 Q00000 HALT t TRAPPED TO PREVIOUS LOCATION
zeCR3I4 QOPB36 L *2 1 TRAP ENTRANCE
280236 000000 HALT 1 TRAPPED TO PREVIOUS LOCATIOKN
Pe004p POO0B42 2 s TRAP ENTRANCE
PP0042 200000 HALT s TRAPPED TO PREVIQGUS LGCATION
ge0044 QOBDAG6 o*2 ; TRAP ENTRANCE
200046 DOQQRQ HALT JTRAPPED T0O PREVIGUS LOCAT'ON
po0050 Q08P52 2 TkAP ENTRANCE
200052 QPoO0Y HALT 1TR2PPED TO PREVYIAUS LOCATION
200054 0BOB56 2 JTRAP ENTRANCE
200055 000000 o HALT s TRAPPED TO RREVIZUS LOIAYION
cRees60 0PPRée : W2 : s TRAP ENTRANCE
200062 Q002000 : HALT 1 TRAPPED TO PREVIJQUS LOCAT 10w
200064 Q00066 2 JTRAP ENTRANCE
geores @ROQOD HALT fTRAPFED TO PRIVIOUS LDCaY 0N
p0087p @00Q72 2 JTRAP ENTRANCE
geeR72 000000 HALT $TRAPPED TC PHEVIOUS L OCATI 0N
200074 0POD/6 2 FTRAP TNTRANCG!
200876 Q00000 HALT JTRAPPED TO PFRFUIUS LOGCAT 04
200100 @PR102 2 JTRAP TNTRANCE
202182 0RRREQ HALT JTRAPRFD TO FRI “i0US LIos™ i
202104 PPR1C6 2 JTRLP "NTRAND!
200106 QRRCQY HALT FTEATPUGOTO BT yialln g

22@11@ ﬂzelia a":?. C B ’“NTRAN”'
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222112 @P@C2@ HALT JTRAPPED TO PREVIOUS LOCATION
222115 Q2P116 12 s TRAP ENTRANCE
208116 @POC0D HALT JTRAPPED TO PREVIOUS LOCATION
22e12e¢ @Pp122 B s TRAP ENTRANCE
s20122 BROZwY HALT JTRAPPED TO PREVIQUS LOCATION
220124 @RR126 . +2 ITRAP ENTRANCE
c22126 P0D2¢O HALT s TRAPPED TO PREVIOUS LOCATION
222130 0PR2132 2 5 TRAP ENTRANCE
200132 @P0eee HALT 3TRAPPED 70O PREVIOUS LOCATION
28134 Q08136 . +2 JTRAP ENTRANCE
290136 0P0C0D HALT JTRAPPED TO PREVIOUS LOCATION
220140 @BD142 Y- $TRAP ENTRANCE
200142 @00¢0cQ HALT ITRAPPED TO PREVIQUS LOCATION
220144 0PO146 . *2 JTRAP ENTRANCE
2@2146 QC@L0R0 HALT JTRAPPED T0 PREVIOUS LOCATION
222158 000152 2 s TRAP ENTRANCE
230152 POogve ) . HALT $ TRAPPED T0O PREVIOUS LOCATION
2@2154 poB156 } L2 . . . JTRAP ENTRANCE
2202156 0PQ2000Q HALT JTRAPPED T0 PREVIOUS LOCATION
zoc160 002162 +2 s TRAP ENTRANCE _
?20162 00Q0QQ0 HALT §TRAPPED YO PREVIOUS LOCATION
200164 BRO166 _ L+ 2 I TRAP ENTRANCE
220166 @0Q20@0 HALT s TRAPPED TO PREVIOUS LOCATION
220170 @0@172 *2 JTRAP ENTRANCE ,
228172 Q00200 HALT JTRAPPED TO PREVIOUS LOCATION
PRg174 @BRD176 ,*2 3} TRAP ENTRANCE
222176 00202 HALT 1 TRAPPED TO PREVIOUS LOCATION
pPRE14 .=14
220214 Q02216 2
222216 @QEozue HALT JFALSE TRACE TRAP
pe2030 =30
220032 @15616 PRINT JFOR HALY TRAPS
202232 @0BI40 340 IHIGHEST PRIORITY
2Cc22 34 ) =34
230234 Q16359 SCOPEC JUSER TRAP
220036 poQgua 2
goozeQ ,2200

(R6) 1S THE STACK POINTER

((R6)) IS THE PC+2 OF LOCATION WWERE THE TRAP ORIGINATED
FOR NORMAL OPERATION RUN WITH ALL SWITCKES DONN

;SR 15510R UP---HALT ON ERROR

;SR 14=10R UP---SCOPE LOOP

SR 13=10R UP-==[NHIBIT PRINT OUT

SR 12=10R UP-=--INHIBIT TRACE TRAPPING

SR 11=10R UP---INHIBIT SUB-PROBLEM ITERATION

;SR 1@=10R UP---INHIBIT PROCESSOR TEST

3SR B9=1 OR UP INHIBIT VARIABLE CORE EXPANSION

iSPECIAL DELETE SWITCHES-SET RESPECTIVE SWITCH TO A 1 TO INHIBIT INITIATION OF DFVICE

ma we wa we we we we we

;SW 2=1 INHIBIT TTY QUTPUT
iSw 1=1 INH[BIT TTY INPUT
iSw 2=1 INHIBIT WSP
;Sw 3=1 INHIBIT HSR
;Sw 4=1 INHIBIT LINE CLOCK
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ceeese
pgege?
2eee64
220066
2eee?2
geeeve
2gea74
eea276

cgeigg
geaie

eaozo@

.2ec2e4
2pezes

aee214
ceez1e

geez29
ae@z22
gpeaz4
pe222b
geez23p
geeasz2
2ee234
pRez23s6
z2pR24p
pee242
200244
cOC24s
2eezse
2gezs2
peezh4a
2ee25%

vegs

peeee?
ge1742
Aeeg2e
P¢1342
eeence
001404
poocen
@81472
peepue
pEo1pe
ge1604
28032

geo200
200137
goezuwa
av21¢e4
poR240p

PPR214
av2226
peg3ee

177776
177560
177562
177564
177566
177550
177552
177554
177556
177546
177514
177516
177470
177472
177466
177462
177464
177462
177461
177304
177302
17731¢
177311
177306
177331
177312

14-FEB-71

aeeaco

13:186 PAGE 1-2
3J5W 5=1 INHIBIT RFY 18K
;OW 6=1 INHIBIT TC11 DECTAPE
;SW 7=1 INHIBIT LINE PRINTER =-~ IF [ INE PRINTER IS USED, MUST RESTART AT 4g8
s 1F EAE EXIST 1T WILL BFE AUTOMATICALLY SELECTED,
;POPL1 SIMULTANEOQUS 1/0
=63
TTYINR 3YTY IN INTERRUPT VECTOR
2
TYOUTR 3TTY OUT INTERRUPT VECTOR
2
HSRINR 1HSR INTERRUPT VECTOR
202
HPOUTR JMSP INTERRUPT VECTOR
2
.=2120
. LK3 $ INTERRUPT VECTOR LINE CLOCK
300 JLEVEL SIX PRIORITY
=200
JMP @#START
.=204
IRF JRF11 DISK
240 sLEVEL 5
=214
FENDZ sDEC TAPE
392 SLEVEL 6

STATUS=177776

TRCSR: 177560

TRDR: 177562

TTCSR: 177564

TTDBR: a6 wier
HRCSR: 177558

HRDOBR: 177552

HPCSR: 177554

HPDBR: 177556

LKCSR: 177546

LPCSR: 177514

LPDBR: 177516

RFDAE: 177478 3DISK ADURESS AND ERROR

RFDBR: 177472 . sDATA BUFFER REGISTER
RFDAR: 177466 ;DISK ADDRERS REGISTER
RFWC! 177462 s WORD COUNT REGISTER
RFCAR: 177464 s CURRE T ADDRESS REGICER
RFCSR: 177460 JSTATUS REGISTER

RFCSRH: 177461 fHIGH BYTE ADDRESS 0OR CSR
M@ 177324 JEAE LOCATIONS

AC: 177302

SC» 177318

SRE: 177311

MUL ! 177306

DIV: 177300

NOR: 177312
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gae3gz 177314 LSH: 177314
¢20304 177316 ASH: 177316
;DECTAPE ADDRESSES

17734¢ TC=177340
¢Ze3g6 177342 TCCM: TC+2 ;CONTROL AND FUNCTION
282310 177340 TCST: TC JGENERAL STATUS
¢20312 177358 TCOT: TC+1@ iDATA
708314 177344 TCWC! TC+4 1 WORD COUNT
gev316 177345 TCBA! TC+6 1BUS ADDRESS
700320 @2@214 TClv: 214 sDECTAPE INTERRUPT VECTOR

sTHIS ROUTINE CHECKS THE READ DATA BUFFER TC11
;BY DOING A CHECK SUM ON THE DATA

¢p0322 Dl@146 TCi: MOV %1,-(6) 3SAVE THESE ON THE STACK
z20324 P1P246 MOV %2r-(6)
200226 @10346 MOV X3,-(6)
cee330 205823 ' CLR %3 ' 3SUM OF DATA
220332 @127p1 @@2750 MOV #TCRBUF , X1 s ADDRESS OF READ BUFFER
200336 212722 9203750 © o MOV #TCRBUF+1000,%2 JEND OF READ BUFFER
2n0342 Q62193 TC2: ADD (1)+,%3 JEVEN ADD
pe@344 @62123 ADD (1)+,%3 $10DD ADD -2'S COMPLIMENT
200346 B01421 BEQ LH4
¢e@3s5e 104020 HLT 1DATA ERROR TC~11
208352 220122 CMP %1,%2 1AT END OF BUFFER?
peP3s54 BR1372 BNE TC2 iNO ~ SUM THE REST
202356 012603 MOV (6)+,%3 IRESTORE THE REGISTERS
peel3se @la2é6m2 MoV (6)+,%2
gee3e2 212601 MOV (6)+,%1
p0e364 RVO207 RTS %7 JEXIT
p00366 @12767 0@224@ @14462 NOEAE: MOV #240,EAESRT 1BRANCH AROUND EAE ROUTINE
220374 @02OR2 RTI 1 JUMP OVER EAE SECTION

poo4ng =400

;START UP FOR MIN] MONITOR
2ee4p2 212767 000221 216912 START: MOV #1, ICOUNT
2004p6 QL2706 016756 MoV #BUFF » %6 +SET UP STACK
pee412 Q12767 @@V442 Qpl6ge4 MOV #STARTZ2,RETURN .
222420 025067 015776 ' CLR SCOPEF )
¢Zpazd  @l2767 PQU340 177344 . MoV #340,STATUS JLOCK OUT INTERRUPTS
¢eoaz2. QY5067 015156 CLR PRFLAG ‘ JPRINT -ROUTINE BUSY
2@P436 14400 " SCOPE
222440 952777 Q001@8 177556 START2: BIS " #100,@TTCSR
gge4a46 20005 RESET
222450 032777 20010@ 177546 BIT #100,@TTCSR {1 INTERRUPT ENABLE
ggoase @014¢1 BEQ . +4
20462 104270 HLT PRESET DID NOT CLEAR INTERRUPT ENABLE
ceR462 1P44eD SCOPE
;DOES "RESET™ ON THE BUS LAST T0OO LONG

722464 312706 16756 MOV #BUFF /%6 1SET UP STACK
cer4a72  @LRVES : RESET
Seva72  @52777 2oR1rd 177524 RIS #100,8TTCSR 1ISET A BIT

J2d5@2 332777 200ipd 177516 BIT #1P0,8TTCSR 31S 1T SET
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ofa5e6 @v1z01 BNE & o . ;
¢og510 104000 HLT : IRESET IS ON BUS T0O LONG
ge8512 1044082 SCOPE

P@B514 BLOo05 RESET

220516 12767 203753 215720 ~ gV #BEGIN, RETURN

o524  @12757 ¢@L366 QeQo24 “Ov #NOEAE @44 JTEST FOR EAE

9wees32 285777 177526 TST eMQ ;TRAP IF NONEXISTANT

200536 Q12767 QOEPD6 177240 MOV #6,4 P v2=HALT

0005444 @l2767 000ER2 177234 MOV #2,6 JAN RTI FOR NON EXISTENT 1/0
@0#552 812767 00%0P1 BRAR540 MOV #1,DATAL }BASE DATA FOR TTYy READER OR KEYBOARD
008560 @12767 020020 Q0600 MOV HO,DATA2 JBASE DATA FOR TTY PUNCH OR TELEPRINTER
P0@566 012767 0pRAOL 0OB656 MOV #1,0DATA3 }BASE DATA FOR HSR

@00574 Q12767 00022 @R0752 MOV #O,DATA4 IBASE DATA FOR HSP

PRO6R2 @12706 216756 MOV HBUFF, %6

PPP6ns PR5C67 @pL746 CLR DELAY ;FOR READER STALL -~ WSR -
pPB612 812767 @PC34D 177156 MOV #342,STATUS J1LOCK OUT INTERRYPTS

02620 @36727 176744 pOORR1 81T SR, #1 '

pOB626 801843 8NE §T1

P0R630 852777 P@V100 177366 : BIS #100,8TTCSR C 3TTy QuUT

pPP636 @36727 176726 @E0@02 ST1: BIT SR, #2

pOP644 BD1PR3 ' BNE s$T2

020646 052777 0OR1@1 177344 B1S #101,®TRCSR PTTY IN

pPP654 @B5777 177354 sT2:! TST ®HPCSR JTEST FOR OUT OF TAPE

0BP660 108407 BMI ST3

PPP66R 836727 176782 @P0Q04 BIT SR, #4

peR670 801203 BNE ST3

poB672 @52777 002188 177334 BIS #1008, @HPCSR JHSP

pe@70@ BB5777 177324 ST3: TST #HRCSR JITEST FOR OUT OF TAPE

P0R704 100412 BM1 ST4 :

00706 @36727 176656 pRO010 BIT SR,#10

ofdvid doices BNE ST4

ge@716 @B12767 QQPOL08 QOP634 MOV #100,DELAY JFOR STALL HSR

@p0724 B52777 @@0181 177276 B1S #1041, ®@HRCSR 1 HSR

p@0732 @36727 176632 @PR@28 ST4: BIT SR, #20

p0@740 201005 BNE ST5

pP0742 PB5067 ©PC732 CLR TIME

000746 852777 ©2P2100 177264 g1s #107,®8LKCSR JLINE CLOCK %@ OR 6@ CYELES
peR754 @36727 176610 @PEP4B STS: BT SR, #40

PP0762 @01016 _ BNE ST6

p0R764 B12767 43503 DPBL176 . MOV #43503,FUNCTION , IWRITE CHMECK/WRITE

000772 105277 177264 - INCB @RFCSRH JINITIALTZE DISK~DAR,DAE
0P0e776 816777 2@1172 17725@ MOV WORDCT,»@®RFUC . SLENGTH CIF TRANSFER :
PR10QP4 Q16777 281162 177244 MOV LLIMIT,®RFCAR ;CORE ADDRESS GF START OF *RANSFER
A01012 116777 2081152 177242 MOVB FUNCTION,@RFCSR JTELL DISK TO READ OR WRITE
201020 @B36727 176544 Q@2128 ST6: BT SR, #100 12N0D NPR TEST CR

201026 Be1p11 BNE ST7

2010328 @12767 082176 0@P1146 MOV #TCFIRST, TCEXPE JFIRST BLOCK SHKOULD BE EFRQ
cp1e36 812777 ep2206 177254 MOV #FENDZ,@TCIV IGO0 TO END ZONE ON INTERRUFS
pe1@4a  B12777 epa1e3 177234 MOV #R+ IE+RR+DO,®TCCM 3MOVE REVERSE

201052 236727 176512 @@02080 ST7: Bl1T SR, #2080 PLINE PRINTER

Weipee BB123¢ 8NE ST8

frR1IR6C 3127687 .6‘011142 176714 MOV #S78,4 yOON'T CHMANGE 285

weie7¢ 12767 vav1L3T  @edrse MOV #137,SOLPAT fRESFET F0R START QF L1y 7 77 KN

81070 812767 2p¥117 Q2746 MOV #79.,CLINCT CINE COURS
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ag1104
701112
21128
281126
721134
71142
221145
201154
201160
221164
201178
pO1176
201224
c@12086
701218
221216
221229
¢01224

ge1226
2e1234
zR124@
ee1242
g@1246
8e125@
201252
2€1256
201260
221266
281278
201276
7e1308
£e13@2
ee13p6
201314
201316

pe1320

?e1322
221338
221336
221340
g@1244
#€1346
+2135¢

vee3s

g12767
gl2737
12777
@12737
812777
285267
312767
@B5237
ae4737
Q04767
@42767
al16767
90401
geder1
@36727
201373
p00167
200000

g12767
ges5277
peone2
185777
180491
184020
185777
@01766
127767
201405
222777
PB14p3
104900
po5267
@22767
201347
22743

902240

12767
16777
poogee
195777
104¢1
124¢¢e¢
gec267
Be2767
281757
eRA7e1

2€2240

14-FEB-71
0eC137 @eB734
¢p1726 02200
eeee14 177116
200223 002202
20€172 177108
176642
¢OLere 176630
215542
016762
815572
000348 176600
176366 008020
176354 202020
p@2524
200021 00PP64
176760
176752
176744
176736 @08032
000227 176724
po2012
?00428 0DOEY4
202003 QOOD36
202232 176670
176662
2eeR12

peogrd

APv4aca

13:26

MOV
MOV
MOV
MOV
MOV
ST8: CLR
MOV
CLR
JSR
JSR
BIC
MOV
BR
MAINLINE:
BIT
BNE
JMP.
REG1: 2

PAGE 1-5

#137,CURPAY
#LPINTR, 88202
#14,8LPDBR
#2002 ,04202
#100,@LPCSR
6

86,4

2#TRPSB
%7,8%USER
%7,0ET1
#340,STATUS
SR,REG1

'*4

WALT

SR, #2002
MAINL INE
BEGIN

;TTY RECEIVER VALUES @ T10 377

TTYINL: MOV

TTYIN2: INC
RT1

TTYINR: TSTB
BMI
HLT
7ST8B
BEQ
CMPB
BEQ
CMP
BEQ

HLT -

TTYIN3: INC
TTYING: CMP
BNE
BR

DATAL: 240

;TTY TRANSMITTER PRINT VALUES @ TQ 377

TYOUT: MOV

TYOUT1: MOV
RTI

TYOUTR: TSTB
BMI
HLT
INC
CMP
BEQ
BR

DATA2: 240

#1,DATAL
8TRCSR

8TRCSR
0‘4

eTRDR
TTYINZ2
®TRDR,DATAL
TTYINS
#287,@TRDR
TTYING

DATAL
#400,0ATAL
TTYIN2
TTYIND

#B,DATA2
DATA2,8TTDBR

@TTCSR
l‘4

DATAZ2
#4002 ,DATAZ2
TYOUT
TYOUT1

JINTERRUPT VECTOR

SLINE FEED YO POS!ITION BUFFER

JPROCESSOR LEVEL 4

P INTERRUPT ENABLE

JHALT FOR BUS ERRAR

iSET UP TIME OUT

sNO "T" BIT FIRST PASS
JFOR USER 1/0 PROGRAM
JCHECK FOR CORE EXPANSION
JALLOW INTERRUPTS

JSAVE SWITCH

JWAIT HERE FOR INTERRUPTS
JINHIBIT PROCESSOR TEST

$STATUS OF SELECTED DEVICES

$BASE DATA

1START READER
$RETURN TO MAINLINE
11S DONE SET

JFALSE RETURN FROM MAINLINE
1TEST DATA FOR LEADER
3 IF LEADER GO BACK

INOT LEADER TEST FOR DATA

1BELL?

JDATA COMPARISON ERROR
3} INCREMENT DATA
3JTEST FOR UPPER LIMITY

JINITAL DATA

JOUTPUT TO DEVICE

JRETURN TO MAINLINE

3TEST FOR DONE

sBRANCH IF FLAG FQUND
JFALSE INTERRUPT RETURN

s INCREMENT DATA

JTEST DATA FOR UPPER _IMIT
AT UPPER LIMIT START OVER
sFINISH REST OF DATA
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sHSR SECTION VALUES @& To 377

201378 Q12767 @PE271 @EA@54 HSRIN1: -0V #1,DATA3 I1BASE DATA

Pe1374 BVH277 176625 HSRINZ2: INC ®HRCSR 1START READER

2214p2 @geec? RT1] JRETURN T0O MAINLINE
A21404 1R5777 176622 HSRINR: TSTB @HRCSR ;1S DONE SET

L2141 100441 BMI L+4

gel14a12 104098 HLT JFALSE RETURN FROM MAINLINE
221414 10577 176612 TSTR. @HRDBR JTEST DATA FOR LEADER
71420 081766 BEG HSRIN2 3 IF LEADER GO BACK

2@1422 127767 176624 @00Q22 CMPB ®HRDBR)DATAJ JNOT LEADER TEST FOR DATA
21433 Q014p1 BEQ L

701432 104000 HL T sDATA COMPARISON ERROR
281434 Q05267 202012 INC DATA3 }INCREMENT DATA

AR144D  B2R2T767  QDCARY  QRCDL4 CMP HADB; DATAS JTEST FOR UPPER LIMIT
a21446 @01353 BNE HSRIN2

PE1459 @0B747 . BR HSRIN1

¢01452 pPROB24C DATAZ: 240

;HS PUNCH SECTION, VALUES @ TO 377
JENABLE REAQER ON FIX COUNT OF PUNCH ONLY (14 TIMES)

201454 @12767 QQ0Q80 oRBB72 HPOUT: MOV #0.DATAS JINITAL DATA

g@1462 B16777 0QOOP66 176546 HPOUTL1: MOV DATA4, ®HPDBR JOUTPUT TO DEVICE

pe21470 @eoep2 RT1 SRETURN TO MAINLINE

2081472 1985777 176536 HPOUTR: TSTH ®@MPCSR JTEST FOR DONE

201476 100401 BMI Y| $BRANCH IF FLAG FOUND

201500 1049202 HLT $FALSE INTERRUPT RETURN

AR1592 Q46777 Q0aAR52 176520 BIC DELAY,®HRCSR tCLEAR HSR INTERRUPT ENABLE

g01510 @085267 002R42 INC INTENT JCOUNT INTERRUPTS

21514 @26727 (000@36 @Roe14 CMP INTCNT, %14 {SAVE TO TURN READER ON?

fR1522 Q01025 BNE HPOUT?2 sNO~NEED MORE TIME

£R1524 @B5067 VR2BR26 CLR INTONT +YES RTSET C3UNTER

221530 956777 Q@0@24 176472 BIS DELAY . ®HRCSR $SET READER INT ENABLE

201536 Q05267 400812 HPOUT2: INC DATA4 5 INCREMONT DATA

?21542 022767 200470 0po0gc4 CMP #4000, DATA4 JTEST DATA FOR UPPER L iMI1y

2281550 021741 BEQ HPOUT JAT UPPER LIMIT START OVER

201552 @U0O743 BR HPOUT1 iFINISH REST OF [ATA

201554 Q00240 DATA4: 240

201556 Q00000 INTCNT: @

201562 @00020 . DELAY: @ iEQUAL 188 :~ MoR RUNN:.G
;TEST OF LINE CLOCK, INTERRUPT FOR S5 SELONDS THEN S§Teil FOR S SFCONDE,

701567 @WS5@67 Q@Q112 LK1: CLR TIME JCLEAR o INE CLGr TIMEE

2@1566 252777 ¢PR12@ 176444 BIS #102,@LKCSR

221574 @52767 260180 176174 BIS #100,STATUS

7C16Q07 @000D2 LKE RT1 fRETURN TO MiIM_INE

771604 105777 176439 LK3: TSTB ®LKCSR JTEST FOR NOME

;21612 100401 BMI Y

221612 104000 HLT iFALSE INTERRUPT

221614 B42777  2QE20d 176416 BIC 200, ®LKCSR

SPLA22  Q@S267 COR@5? LK4: INC TIME +6n INTERUPTS ©NER LERE

221626 022767 n@6344  pelp4ed CMP #3300, TIME iA LAPS OF B85 £ N
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¢g1634 183362 8HIS LKe {BRANCH IF TIME LESS THAN 55 SECONDS
701636 B42777 Q0010 176374 BIC #1002, &LKCSR
701644 Q42767 BO2IRPT 176124 BIC #100,STATUS {LOWER PRIORITY
71652 @22767 QB7¢20 @O0@20 cMP #3600.,TIME 1ONE MINUTE UP
221462 BE1749 BEQ LK1 IYES-RESET TIMER
221662 125777 176352 TSR RLKCSR INC-SKIP ON FLAG TILL 1T IS,
c21666 1KB375 BPL -4
221670 R42777 p0020@ 176342 BIC #200,8LKCSR iCLEARS THE FLAG
T@1676 Q00751 BR LK4 ;FOUND FLAG GO INCREMENT COUNTER
721702 oC2300R TIME: a
sLINE PRINTER SHOULD RAISE PROCESSOR PRIORITY TO LEVEL OF LINE PRINTER
s INTERRUPT VECTOR IS 2089
*@17@2 Q16767 @PC142 Q00136 LP1: MOV SOLPAT,CURPAT JSTART OF LINE TQO CURRENT
201718 B16777 @8D132 .176326 LP2: MOV - "CURPAT,@aLPDBR JCURRENT PATTERN TO LINE PRINTER
2@1716 185777 176328 : TST8 ®L.PCSR
g@1722 188405 BMI LP6 ‘
231724 400002 RTI JRETURN TO MAIN LINE
201726 185777 176310 LPINTR: TSTB ®LPCSR JTEST FOR FLAG
201732 1004p1 BMI L +4
$Ri734 1040¢0 HLT JFALSE RETURN FROM MAIN LINE
201736 B26727 Q00110 QUA117 LP6: CMP CLINCT,#79., JTEST FOR END OF LINE
721744 @B1415 BEQG LP4 160 GENERATE CR/LF
201746 @B5267 Fp2120 INC CLINCT PINGREMENT LINE POSITION COUNT
201752 @26727 ¢O0@7@ @R0137 CMP CURPAT #137 JTEST FOR MAXIMUM PATTERN
22176€ @P1403 BEQG LP3 JIYES - GO TO LP3I AND RESET
g21762 Q05267 000060 INC CURPAT INO - INCREMENT TO NEXT PATTERN
z21766 @RQV5Q BR LP2 ;GO SEND IT TO LINE PRINTER
¢@1778 @12767 0QROQR46. @0QR50 LP3: MOV #40,CURPAT JRESET PATTERN AND SEND TO PRINTER
301776 @R@744 BR Lp2 SSENT TO LINE PRINTER
782000 O0S067 Q20@46 LP4: CLR CLINCT JRESET LINE COUNT
202094 @12777 Qpo@iZ2 176232 MOV #12,@LPDBR sLINE FEED
a@2e12 185777 176224 TSTB @LPCSR
222¢16 108375 BPL Y
222020 Q26727 peOp24 000137 CMP SOLPAT, #137 $5START OF LINE PATTERN
282026 001403 BEQ LPS
222232 @95267 Q00214 INC SOLPAT § INCREMENT START OF LINE
2R2234 @0@I22 ‘ BR . LP1 .
222036 @12767 02QR240 @OC@E4 LPS: MOV #40,SOLPAT tRESET START OF LINE
202244 QROT716 ' . BR LP4 IPRINT
zP2p4a6 OLOWO0 CURPAT: @ CURRENT CHARACTER BEING PRINTED
202050 Q00000 SOLPAT: @ ;START OF LINE CHARACTER
232252 @002cQR CLINCT: 2 iPOSITION OF LINE
;RF11 DISK
222354 185277 176232 RFSTART: INCB ®RFCSRH JINITIALIZE DISK - DAR-DAE
c2206@8 @16777 00R126 17617@ RF1L: MOV LLIMIT,@RFCAR ;CORE BASE
222066 B16777 @2R12d2 176160 MOV WORDCT,@RFWC SLENGTH OF TRANSFER
¢22774 116777 @@2B70 176156 MOVR FUNCTION, ®RFCSR JWRITE OR WRITE CHWECK TO DISK
222102 pPees? RTI tRETURN TO MAINLINE CODE
SR2104 185777 176152 [RF: TSTR ®RFCSR JINTERRUPT VECTOR POINTS HERE
rR2112 1842 BM] Y
JE2U1E 1R4eop ML T JRF11 READY NOT UP
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22114
002116
g@2122
pg2124
202126
002130
002134
ng2136
8214
002142
082150
082152
202168
082162
082166
pE2170
782172
gg2174

202176
z022¢@
P022¢2
202204

pR2206
po2214
p02220
p02222
302226
002230
202236
002244
p02252
202256
282260
002266
002270
0B2272

pB2274 -

p@2276
»R2304
eR23p6
2023112

22231¢

vegegs

gez757
ges5777
1eaez2
1242¢¢
gLe752
Bes5777
1284¢2
12422¢
BLR 745
122777
01343
927727
1061737
BeR367
g0a732
poRaCY

003750

176020

peopas

P00014
aeeoee
geogone
peepe2v
peoico
gegzel
pR4ger

geecee
poii1el
peeeeo
poeecoo

12777
pR5777
182493
185277
peoeo2
212777
842777
gl16767
185277
peeeze
B32777
148ep1
1240020
ge1021
1042uv2
w7767
pe2762
pe1larsy
124000

21277

14-FEB-71
176136

1761232

6oeee3 176076
176874 174800
202002

602206 176184
176278

176068

002260 176862
104800 176842
177726 177732
176039 _
1002¢0 1760820
176218 177700
$22325 176000

13426 PAGE 1-8
BR RFYL T
TS7 S8RFCSR
RE .. . +6
HLT
3R RFSTART
TST RRFWC
BPL Y
HLT
B8R RFSTART
CMPB #3,@RFDAE
BNE RF1
CMP ®RFDAR,#174900
BLOS RF1
SWAB FUNCTION
BR RFSTART

FUNCTION® 2

LLIMIT: BEGIN

WORDCT: -22g¢

;DT11 DFC TAPE

RD=4

WwD=14

RB=2

BR=2

F=0

1E=100

po=1

R=4000

TCFIRST: g

TCLAST: 877,

TCBLK: @

TCEXPE: @

;G0 TO FORWARD END ZONE
FENDZ: MOV #FENDZ,@TCIV
TST @TCSTY
BMI FEND1
INCB @TCCM

RT1
FEND1: MOV #TCF1,87C1V
BIC - #104000,8TCCM
MOV TCFIRST, TCEXPE
TCF1A: INCB @TCCM :
RT! '
TCF1: BIT #100222,@7CC™
BPL )
HLT
BNE '*4
HLT
CMP @TCOT, TCEXPE
BLT TCF1A
BEQ TCF2
HLT
TCF2: MOV #TCF3,®TClV

fRF=11 ERROR FLAG UP

J1RF-11 WORD COUNT NOT ZERO

;DISK AT UPPER LIMIT? 7=2, 17=4,
:zg FAR ON DISK AS WE CAN GO
:gleGE COMMAND

JRESTART NEW TRANSFER

0fF DISK
}DISK COMMAND '
sFIRST CORE ADDRESS OF TRANSFER
JILENGTH OF TRANSFER ' '

JREAD DATA
JWRITE DATA

JREAD BLOCK
sFORWARD

$ INTERRUPT ENABLE
iD0 - THE FUNCTION
JREVERSE

JFIRST BLOCK TO BE SEARCHED FOR
JLAST BLOCK TO BE SEARCHED FOR
JCURRENT BLOCK FCGUND

i THE BLOCK TWAT 1S EXPECTED

JEND ZONE VECTOR SETLT
$TEST FOR END ZIWE

AT END 2ONE?

1SET DO - NO DELAY

tNO - WAIT SOME MORE
JYES - NEW VECTOR
JSEARCH BLOCK FOWARD

JCOUNT WHEN THIS BLOCK 18 FOUND

1SET DO
sRETURN:- ON NEXT BLOCK
$ANY ERROR ON READ?

3TC ERROR SET - FORWARD READ BLOCK
iDONE FLAG UP?

JFALSE INTERRUPT

;1S THIS OUR BLOCK FOR SYNC
iNO-READ SOME MORE BLOCKS

P YES

;WE PASSED THE BLOCK

:VELTOR FOR SEQUENTIAL READRS

I7=8
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002320 105277 175762 INCB aTCCM JSET DO
p02324 ©2222 RTI JRETURN AND TEST SEQENTIAL BLOCKS
;FIND SEQUENTIAL BLOCK AT FOWARD DIRECTION
pe2326 832777 1pe223 175752 TCF3:  BIT #12¢202,87TCCM  1TEST ERROR AND READY
202334 108¢c1 BPL L+
202336 1@4zey HLT ;FOWARD READ ERROR TC-11
202340 801201 BNE Y
022342 104g2e HLT IFALSE INTERRUPT ON TC-11%
202344 B27767 175742 177626 CMP @TCDT,TCLAST JHAVE WE TESTED ALL BLOCKS )
202352 @01414 BEQ RENDZ JYES DRIVE UNIT IN END ZONE TO START OVER
082354 DBP5267 177424 INC TCEXPE INO-INCREMENT EXPECTED COUNT
002360 @27767 175726 177616 CMP 8TCDT, TCEXPE }1S CURRENT BLOCK CORRECT
@02366 BO01471. BEQ Y ] -
20237¢ 1042¢@ HLT JFAILED IN FOWARD READ TO FIND NEXT BLOCK
202372 800427 BR TCWBK JTHIS ROUTINE WRITES A BLOCK
@02374 185277 175726 . TCF4:  INCB ®TCCM ISET DO
¢02400 ©00EE2 : RTI _
302402 808721 : . XFENDZ: BR FENDZ : LINDIRECT LINK
JMOVE TAPE TO REVERSE END ZONE
2024p4 812777 eB2474 175796 RENDZ: MOV #RENDZ,@TCIV IEND 2ZONE VECTOR SETUP
202412 @16767 177562 177564 MOV TCLAST,TCEXPE  ;SET UP FOR REVERSE SEARCH
002420 @P5777 175664 TST aTEST JIN END ZONE
022424 100423 BMI REND1 JYES - START TO TURN UNIT AROUND
@82426 105277 175654 INCB OTCCM 1SET DO
p02432 QPORE2 ~ RTI JNO - WAIT TILL WE ARE
202434 @12777 DPB4183 175644 REND1: MOV #R+E+RB+D0,®TCCM JFUNCTION = READ BLOCK, REVERSE AND GO
@o2442 @12777 282532 175650 MOV #TCR1,@TCIV JSET UP NEW INTERRUPT VECTOR
pe2450 @PeeC2 RTI
;WRITE FORWARD ALL BLOCKS EXCEPT p
p@2452 @12777 @D2504 175640 TCWBK: MOV #TCWB1,@TCIV J INTERRUPT VECTOR FOR WRITE
@82460 @1i2777 1774088 175626 - MOV #-4908,8TCWC JONE BLOCK
g@2466 B12777 Q82758 175622 MOV #TCWBUF,®TCBA  THE WRITE BUFFER ADDRESS
pB2474 112777 @@2115 175604 MOVB $1E+WD+D0,@TCCM ;WRITE THE BLOCK
902502 @PBLe2 RTI JIRETURN WHEN BLOCK 18 WRITTEN
2025p4 805777 175576 TCWB1: TST ®TCCM }ANY ERRORS
202519 10@8pel BPL J+4
022512 104020 HLT
' @B2514 @12777 @B2326 175576 MOV #TCF3,8TCIV 3SEARCH BLOCK VECTOR
¢e2522 112777  g@e182 175556 MOVB #1E+RB,@TCCM - JREAD BLOCK :
PE2530 Bee721 : BR ~ TCF4 JFIND THE NEXT BLOCK
eg2532 @32777 182222 175546 TCR1:  BIT #12C222,8TCCM  3TEST FOR ERROR AND READY
222542 1008¢e1 . BPL L +4
202542 1@4gee : HLT JDECTAPE ERROR ON READ BLOCK REVERSE
202544 geie2l BNE Y
0g2545  1€4Q0¢ CHLT JFALSE INTERRUPT FROM DECTAPE
2E2550 B27 e 173536 177426 CMP 8TCNT, TCEXPE 31S 1T OUR FIRST BLOCK
£22554 @P1476 BEO TCR2 JYES - GO TEST THE REST
222564 BE2222 ’ BGE TCR14A INO - HAVE WE PASSED THE BLOCK
2pC8e Y 124200 ML T 5WE PASS OUR BLOCK
222564 BERTCT BR READZ 160 TO END ZONE AND TRY AGAIN

JRA286H  1€57°7 175514 TCR1A: INCR TCCM JISET DO
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.42872 @Pegv2 RTI JWE FOUND OUR FIRST BLOCK
gP2%574 B12777 0P26318 175516 TCR2: MOV #TCR3,8TC1Y 3SET UP INTERRUPT TO TEST ALL BLOCKS
glzemz 125277 175540 INCH @TCCM ;8ET DO
422606 BOBCG2 ET! JWATT FOR NEXT BLOCK TO INTERRUPY
JFIND SCQUENTIAL BLGCK IN REVERSE DIRECTION
@oR1e  2827/7 1@Zz3@ 175470 TCR3: BIT 4100287 ,TCCM ;TEST FOR READ AND ERROR
go2616 1€zl BPL J 4
pB2620 1C4Qpd HLT JERROR READING SEQUENTIAL BLOCK IN REVERSE
pe2s22 0B1gel BNE 4
p@2624 1B4oge HLT 3JFALSE DECTAPE INTERRUPT
¢@2626 PB26777 177344 175456 CMP TCFIRST,eTCOT sDID WE DO ALL THE BLOCKS
002634 0P1662 BEQ XFENDEZ JYES - GO TO END ZONE 7O RESTARTY
PO2636 085367 177342 DEC TCEXPE JINO - DECREMENT BLOCK NUMBER
pB2642 @27767 175444 177334 CMP @TCDT, TCEXPE JTEST SEQUENTAIL BLOCK IN REVERSE
pR2&652 G141 BEG ,+4 )
pP2652 184200 : HLT C3TEST SEQUENTIAL READ BLOCK IN REVERSE FAILED
PR2654 QPO4Q3 ’ BR TCRBK - JTHIS ROUTINE READ A BLOCK
PR2656 105277 175424 TCR4: INCB ®TCCM $SET DO
go2662 poENE2 RTI ILETS TRY A NEW BLOCK
sREAD REVERSE ALL BLOCK EXCEPT BLOCK 11@1%
g@2664 Q12777 @@2722 175426 TCRBK: MOV #TCRBL,@TCIV 1SET UP INTERRUPT VECTOR
202572 B12777 1774p@ 175414 MOV #H-400,@TCWC JREAD ONE BLOCK
20270 012777 082750 175410 MOV #TCRBUF ,®TCBA JWHERE BUFFER IS
202706 112777 @@0185 175372 MOVS #1E+RD+D0O,®TCCM JREAD THE BLOCK
pO2714 BR4767 175482 JSR %7,7C1 JCHECK DATA BUFFER
p@2722 Q0oee2 RT1I JEXIT - RETURN WHEN BLOCK IS READ
¢@2722 @B85777 175360 TCRE1:! TST @TCCM 1 AND ERRORS
gB2726 100061 BPL . +4
pP2730 104000 HLT sDECTAPE ERROR
202732 @12777 @P261@ 175360 MOV #TCR3,8TCIYV sNEW VECTOR FOR BLOCK SEARCH
@e2740 112777 p@@1@2 175340 MOVB #1E+RB,®TCCM JREAD BLOCK FUNCTION
pP2746 @BOTA3 BR TCR4 JRETURN TO BLOCK SEARCH
;THIS WRITE BUFFER LOOK THE SAME FORWARD DR REVFRES
TCWBUF &
TCRBUF 3
pooepl N=1
pez120 LREPT 189
N JDECTAPE WRITE BUFFER
-N
N=N+1
LENDR
ge2750 @E20a1 N JDECTAPE WRITE BUFFER
pe2752 177777 ~N
popee2 N=N+1
pR2754 Q0OCC2 N sDECTAPE WRITE BUFFER
pB2756 177776 -N
pLee2y N=N+1
p02760 QOGNS N IDECTAPE WRITE BUFFER
pB2762 177775 -N
@4 N=N+1
gB2764 Q@R N sDECTAPE WRITE BUFFER

pR2766 177774 ~-N
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22772
282772

~N

74
76

~r

;e
Z

SIS

ze3eez
pel3zez2

ge3rz4a
z232e6

2e3212
ce3z12

837214
7203016

283229
203022

¢e3e24
203226

023030
2230232

ze3234
283236

2e3240
p23242

pe3eaa
gR3q4a6

2e3eso
ze3es2

ee3p54
ge3esé

PR3¢60

2R3e¢62

re3ees
pR3266

¢e3e72
2B3e72

AR3ICT4
$2327¢

vogs

geazes
gegees
177773
weeepe
2eezv6
177772
RQE22:7
gegeaz
177771
pLez10
peee12
177772
peegezil
geez1l
177767
geeggi2
geezi2
177766
peee13
aeee1d
177765
eegei4
aeee14
177764
288e15
@ee215
177763
geee16
pReB16
177782
222217
@epz17
177761
a22¢20
pegeco
177760
eegaz1
202¢21
177757
ggga22
aoee22
177756
202223
aeeez23
177755
peoeg24
peoe24
177754
200225
@eoe25
177753
223226
aeeczo
177/52
aeoe27

14-FEB-T71

13196

JDECTAPE

tDECYAPE

sDECTAPE

sDECTAPE

iDECTAPE

JDECTAPE

s DECTAPE

3DECTAPE

JDECTAPE

SDECTAPE

$DECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

}DECTAPE

JDECTAPE

JOECTAPE

iDECTAPE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER

BUFFER



q;‘LXI‘l‘

43100
0@310%2

#R3124
w@3128

pe311e
pR3112

pB3I114
pA3116

0312P
pR3122

po3124
pB3126

203130
P0313?2

PR3134
203136

03149
003142

pP3144
pR3146

20315p
pP3152

Po3154
p@31586

083160
PR3162

803164
2093166

203170
003172

P@3174
pB3176

203290
p0320°2

283204
2032p6

ae3z1e

veg3

geauza7
177751
eee232
eRR230
177758
peezsl
2Ce731
177747
peor32
goen3e
177746
eees33
peBP33
177745
pRQEe34
222934
177744
oe2P035
02035
177743
peBR36
geeR36
177742
pege37
00837
177741
00040
p20040
177749
220041
poRe41
177737
gere42
plep4z
177736
220243
Av2o43
177735
POz 44
g00044
177734
P00245
00045
177733
pRBO46
aege46
177732
2202047
geoe4’
177731
aeeesw

200250

177730
pe2e51
220251

14-FEB-71

13:006

i DECTAPE
sDECTAPE
;DECTAPE
sDECTAPE
SDECTAPE
;DECTAPE
JDECTAPE
iDECTAPE
JDECTAPE
sDECTAPE
iDECTAPE
sDECTAPE
sDECTAPE
s DECTAPE -
;DECTAPE
i DECTAPE
iDECTAPE
;OECTAPE

iDECTAPE

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
HRITE
WRITE
WRITE
WRITE
WRITE

WRITE

BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUF%ER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFFR
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER

BUFFER



PALX11
g@3212

283214
PR3216

083229
pR3222

p03224
0R3226

pR3230
P083232

003234
203236

23240
203242

903244
pe3246

203250
pR3252

pB3254
pR3256

pR3260
203262

pB3264
223266

303279
pe3272

pB3274
PB3276

pR3300

83302

pe33e4
283306

pe3310
PR3312

203314
PR3316

PR3320
pB3322

veps3

177727
peBNs52
geRas52
177726
peBnRs3
geans3
177725
P2Bu54
000054
177724
poBY55
200055
177723
eeanse
pegys6
177722
eegus7

.geens7

177721
poodel
(2L 0 Y]
177729
pedeel
gooeel
177717
200E62
geeee2
177716
A0oB63
2o0263
177715
PBPB64
R0PR64

177714

P22B65
2000865
177713
200866
eRe066
177712
20R067
@00867
177711
¢02070
082070
177718
Pe0871
goer71
17777
200072
gea972
177726
200073
208273
177725

14-FEB-71

13186

IDECTAPE
;DECTAPE
sDECTAPE
sDECTAPE
SDECTAPE
IDECTAPE
sDECTAPE
}DECTAPE
JDECTAPE

IDECTAPE

IDECTAPE

IDECTAPE

$1DECTAPE

JDECTAPE

sDECTAPE

JDECTAPE

JDECTAPE

JDECTAPE

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

WRITE

BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER

BUFFER



AL X1

PR332«
@ﬂ3326

223322
7203337

gR3334
pe333¢

203342
293342

@p3344
Pe3IZ4b

283352
203352

pR3354
©uP33s56

pB3360
pB3362

2R3364
283366

pe3378
003372

203374
pO3376

203400

2p34p2

po34p4
pR34Q6

ge3412
203412

Q3414
p@3415

3™
PR

cexa
AN

A
~
™

i
veos

peenza
220U 74
177704
220075
902075
177783
202276
202076
177702
002077
eeee77
177791
200100
2Co1p0
177700
200101
gegioe

geo10@
177700
202100
p22e77
177701
aoae77
peea76
177702
avRz76
@ede75
1777083
poee75
eBeR74
177704
poee74
aReaE73
177785
eUPR73
oe0p72
177706

pRog72

geRe71
177727
peoe71
geor7e0
177710
poee /0
graees7
177711
BoR267
A
1777412
ARd266
CACES

14-FEB-71

RAGE 1-14

NaN+ 3
N

i
NaN+1
-N
N=N+3
N

~N
N=N+1
N

-N
N=N+1
N
-N
N=N+1

.REPT. 100
NaN-1

-N

N

+ENDR

N=N=-1

-N

N

N=N=-1

-N

N

N=N-1

~N

N

N=N=-1

=N

N

N=N-1

~-N

N

N=N=-1

=N

N

N=N-1

-N

N

N=N-1

~N

N

N=N-1

-N

N

N=N=-1

-N

N

N=EN=-1

-N

N

N=N~-1

1DECTAPE

tDECTAPE

;DECTAPE

JDECTAPE

JDECTAPE

3DEC

i DEC

tDEC

s DEC

yDEC

s DEC

30EC

JDEC

sDEC

1DEC

s DEC

sDEC

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITC

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

PUFEER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER
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po3424
pB3426

203439
g@3432

g@3434
©03436

003440
703442

eB3444
083446

803450Q
803452

pR3454
603456

203460
p03462

2@3464
pB3466

p0347¢@
pR3472

983474
203476

2035090
083502

pR3504
293506

223510
pe3512

PR3514
pe3516

pB3520
pR3522

@B3524
2023526

2A3532
VIs32

¢R3534

14N

177713
22R065
poRH64
177714
peRG6s
peeesd
177715
22063
peas62
177716
po2u62
g2ae61l
177717
pPousl
1Y)
177722
poode6e
gepus?
177721
goeREs7
pOAGS6
177722
goRUsS6
e2R@55
177723
geeuss
peaes4
177724
eooCs4
@eees53
177725
P28e53
poees?2
177726
poges2
@geoesy
177727
poees1
gegcse
1777382

- peeese

peoeaz
177731
poaea7
peaecas
177732
poeeas

eBee4s .

177733
pRR@45
aLoead
177734
poRa4s
geeasas
177735

14-FEB-71
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~N

N
N=N-1
~-N

N
N=N-1
-N

N
N=N=1
=N

N
N=N-1
-N

N
N=N-1
=N

N
N=N-1
-N

N
N=N-1
=N

N
N=N-1
=~N

N
N=N-1
=N

N
N=N-1
-N

N
N=N-1
~N

N
N=N-1
-N

N
N=N-1
~N

N
Nz=N-1
~N

N
N=N=-1
~N

N
N=N=-1
-N

N
N=N-1
~N

N
N=N-1
-N

sDEC
1DEC
$DEC
IDEC
10EC
sDEC
;DEﬁ
$DEC
IDEC
1DEC
1DEC
IDEC
1DEC
IDEC
1DEC
;DEC
iDEC

1DEC

TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE

TAPE

TAPE.

TAPE

TAPE

TAPE

TAPE

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
NRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

WRITE

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER



ﬁgLXll

,J3536

@3540
vR3542

PE3s544
PB3546

¢B3550
2R355¢2

283554
@23556

ge3sep
ge3s6e2

283564
803566

2e3s70
283572

83574
883576

P03608
263682

223604
203606

pe361P
2e3612

PB3514
2083616

£03620
2083622

ge3624

ee3626

223630
203632

203634
203636

723540
2e3h42

223644
223646

Vo3

@RAn43
pBBE42
177736
peop4a2
graeal
177737
aeegeal
P00240
177740
goQn4e
peB237
177741
@oan37
ARBB 36
177742
2e0e36
2080835
177743
PeBO3I5
2000234
177744
PePP34
PPeR33
177745
Peap33
goBRe32
177746
Qo2ep32
po0031
177747
pooB3I1
PRoR3Y
177758
pRoR3R
aede27
177751
pooe27
gogR26
177752
peAR26
p0BR25
177753
peBR25
200024
177754
poRR24
p2ae23
177755
pRoR23
gogz2
177756
peag22
pooe21
177757
aceart

14-FEB~-74

13:¢6
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N=N-1
N=N-1
~N

N=N-1
-N

NsN-1
~N

N=N-1
~N

NEN-1
~N

N=N-1
=N

N
N=N-1
-N

N=N-1

N
N=N-1

~N

N=N-1
-N

N=N-1
~-N

N=N-1
~N

1DEC
3DEC
3DEC
oEC
sDEC

3 DEC

3DEC

1DEC

JDEC

1DEC

1DEC

}DEC

1DEC

iDEC

sDEC

$DEC

1DEC

IDEC

intc

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

WRITE

BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFLR
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER

BUFFER
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#03650
gR3652

203654
BR3I656

203663
203662

pB3664
2R3666

203670
283672

pR3674
PR3676

ge37¢@
pe37p2

ne3704
PO3706

pe3710
e83712

pO3714
2@3716

003720
@e3722

203724
793726

0R3730
703732

. B883734
223736

203740
283742

223744
703746

VEB3

2902420
177760
peoy2o
peow17
177761
gooL17
BLeo1é
177762
BeoV1L6
PoRY15S
177763
PRROY1LS
P00u14
177764
P2o0B14
B02013
177765
00613

pPeei2 -

177766
poPE12
200811
177767
goou1l
200010
177778
200010
poaCR7
177771
poaea7
200026
177772
pooea6
pooeps
177773
pooees
RoOCo4
177774
geooo4
p0BCe3

177775
' PeREel .
gegeoe.

177776
p2oeaz2
p02¢01
177777
peovel

14-FEB-71
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iBINARY
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N=N-1
-N

=N-1
N

=N-1
N

=N-1
N

N
N
N
N
N
N -
N

N=N-1
-N
N
NEN-1
=N

INSTRUCTIONS

$DEC

;DEC

iDEC

1DEC

1DEC

. 3DEC

iDEC
;DEC
1DEC
sDEC
s DEC
s DEC
3DEC
IDEC
1DEC

sDEC

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

WRITE

BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BU?FER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUFFER
BUF#;#
BUFFER

BUFFER



PALX1L

2839582
283756
223762

223766
@377z
2gared
zeape2
gegezea

zoazes
’e4gLe
ggagze
2848z2
Qadgga

ceae2s
z04232
204240
geags?
TIrTE

geagas
204052
2E4060
2e4062
p@4pe4s

pe@dges
cB4e72
ge4q1pe
ge41p2
¢24104

24106
gea112
g@412e
pO4122
pR4124

geaizé
204132
204136
¢04144
204146
peaiLse

14152
cfa4160
cearel
24164
JCdlee
* 7

24
24

o

¢

vees

812767
124400
212737

grazrze
gz6éi27
2E1441
184200
1£44az0

812720
Q22750

021401

1242920
124420

91270¢
p26227
e21401
104000
124420

@l2700
B22760
p214p1
184200
104450

212720
P26060
201491
124000
124499

p127¢0
pe6ped
AR1401
104000
104490

pi2700
p127p1
p26061
pe14p1
1040020
104400

P26160
pei4ul
1240¢9
1244,

BL27¢0
ai2701

14-FEB-T71
283750 812446
024220 216420
177770

016622 125252
177778

125252 016622
207018
216622 252525
¢oeoie

052525 016622
177778

216622 216622
280010

216622 016622
177770

200004 '
216622 916622
816622 16622
177774

72210

13326

;INDEX, ANC INDIRE.. TEST OF PDP~11

BEGIN: MOV
SCOPE
MOV

;TEST COMPARE
MOV
CMP
g£Q
HLT
SCOPE

MOV
cMP
BEQ
HLT
SCOPE

MOV
CMP
BEQ
HLT
SCOPE

MOV
CMP
BEQ
HLT
SCOPE

MOV
CMP
BEQ
HLT
SCOPE

MOV
cHMP
BEQ
HLT
SCOPE

MOV
MOV
CMP
BEQ
HLT
ScoPE

CMP
BEQ
HLT
ScoPf

MOV
MOV

PAGE 1-18

#BEGIN, RETUPN

HADRO, @R 1COUNT
INSTRUCTION

#-10,%9
A(B),#125252
0"4

#-10,%9
#125252,A(2)
'+4

#10,%0
A(D),#052525

L+

#10,%@

#052525,A(8)
L+

#"1@)%@
A(R),A(B)

+ 4

E+10,%0

A(R),ACD)
ey

#-10,%0
#rd, %1
A(B),ACL)
"*4

ACL),ACD)
L +4

#-4,%0
#+10,%1

INDEXED

JFOR SCOPING
i 1TERATION COUNT

JMINUS 10 TO REG @
(A INDEX BY MINUS 1@)

JCOMPARE WITH INDEX FAILED

1FOR INDEX

1A INDEXED

+ INDEX

TO

#12525°2



PALX11

204176
aB4az2p4
204206
w04212
#04212
©¢e4216
204222
ze423¢
po4az32
PB4234

0R4236
@o4242
ge4z5e
pP4256
pR4260
po4262

pR4264
7@4a270
pe4z76
P04304
294306
¢¥p4310

PP4a312
¥P4316
2284324
PB4332
pP43 34
PO4336

g04340
pP4344
ge4352
pe4360
pB4a362
@e4364

g04366
PpR4374
P04400
PB4406
pO4414
4416
704420

pe44z22
P44z
704434
pB444?
24450

vogs3

@26061
gP14p1
124200
104420
gla7pe
@12741
226160
221491
104000
124400

gl27p0@
gleee7
226727
poi4e1
10840002
104400

212700
216067
025727
gP14p1
104020
184490

012708
212764
23727
gpP14p1
104200
104400

g12700
R12760
@23727
pot4p1
124000

184400

812767
g1l27p0
g46067
826727
eei4g1
124020
1644pp

g12767
g12720
Ra6ds7
Ggeer27
AR14ae1

14-FEB-71
216622 16622
177774

200210

216622 @16622
177778

016622 912374
21237@ 125252
Ce0010

216622 @12346
012342 52525
177778

125252 16644
216634 125252
200010

052525 Q16644
816654 (52525
177777 812250
177770

016622 12236
§12232 52525
177777 @12214
200010

216622 12202
412176 125252

13:06 PAGE 1-19

CMP
BEQ
HLT
SCOPE
MOV
MOV
CMP
BEQ
HLT
SCOPE

AR, A(L)
L4

#'4!%@
#10,%1
AC1),A(R)
0‘4

;TEST MOVE INSTRUCTION FOR INDEX

MOV
MOV
cMP
BEQ
HLT
SCOPE

MOV
MOV
CMP
BEQ
HLT
SCOPE

MOV
MOV
CMP
BEQ
HLT
SCOPE

MOV
MoV
CcMP
BEQ
HLT
SCOPE

*'1@0%0
ACD), TEMP
TEMP, #125252
W th

#+10,%0
ACD), TEMP
TEMP, #052525
+4

¥-~10,%0
#125252, TEMP(3)
e#C,#125252

L vé

#+¢10,X0
#952525, TEMP (D)
GHTEMP+10,#052525
L

3TEST AND INSTRUCTION FOR INDEXING

MOV
MOV
BIC
CMP
BEQ
HLT
SCOPE

MOV
MOV
RIC
CMP
BEG

#-1,TEMP
#-10, %2
A(D),TEMP
TEMP, #052525
. +4

#-1,TEMP
¥10,%0
A(D),TEMP
TEMP, #125252
h"“



PALX11
204452
¢@4454

004456
PB4464
¢e4470
084476
0B45D4
024506
¢e451e

pO4512
804516
po4524
204532
PB4a540
204542
004544

£04546
zg4554
pRA4As6D
p04566
0o4s572
poas72

PP4574
pP4602
po4a6B6
pe4614
PP4616
po4620

pR4622
P04630
pe4634
004642
PR4644
PB4646

Po4650
PR4656
po4662
PR4670
pR467?2
pR4674

0B4676
go4704
PB4710
004714
?0a720
04722

Vo3

124200
1244p¢

012737
Qi127¢¢
Pa276¢
223727
221471
1040¢0
104400

212709
212767
242767
gee727
pPLagl
1040p0
104409

p12767
@127¢9
166867
pe14g1
124900
104400

812737
@127¢0
166760
p214p1
1240¢0
104409

R12767
212700
166267
po14el
124000
124400

212737
2127¢0
166760
po14p1
104000
104402

p12737
B12700
P2>260
B85737
pe1d
104¢ee

14-FEB-71
177777 216454
2eeg12

125252 214644
216654 252825
177778

177777 2312118
252525 e12122
212076 125252
125252 e¢12@70
177772

B16622 212256
125252 216644
177778

2120208 Q16654
g52525 g12@14
epRR1Y

P16622 212202
252525 16644
apze1o

211744 215634
177777 215644
177772

216654

2164844

13186 .PAGE 1-20
1

LT
SCOPE

MOV
MOV
BlIC
CMP
BEQ
HLT
SCOPE

MOV
MOV
BIC
CMP
BEQ
HLT
SCOPE

sTEST SUBTRACT
MOV
MOV
suB
BEQ
HLT
SCOPE

MOV
MOV
suB
BEQ
HLT
SCOPE

MOV
MOV
suB
BEQ
HLT
SCOPE

MOV
MoV
SuB
BEG
HLT
SCOPE

#oLl,R@ETEMP+12
#10,%2
#125252,TEMP (D)

@#TEMP+13,#52525

L+ 4

#~-10,%2
#-1,TEMP-1C
#052525,TEMP-10
TEMP-18,4125252
Y

INSTRUCTION FOR
#125252, TEMP
#-10,%0
A(B),TEMP

14

#125252,@8TEMP
#-10,%90

B, TEMP+10(0)
Y

#852525, TEMP
#10,%0
ACD),TEMP
Y )

#052525,08TEMP
#10,%0
A+1@8,C(2)

o"‘

;TEST UNARYS INDEXED

MOV
MOV
CLR
TST
BEQ
HLT

*-1 IO#TEMP
#-10,%9
DL
®ETEMP

L+ 4

INDEXING



PALX11
pe4724

684726
ega734
ee474g
p@4744
284750
004752
204754

@e4756
pR4a764
704770
ge4774
¢esep?
pe5002
pe5e04

225206
po5214
205928
go5g24
285038
205232
pB5034

BE5036
zR5044
@e50582
pa5p54
pR5B60
2R5¢62
205064

pR5066
285074
205100
©e5104
P25110
285112
ge5114

205116
ep5124
205130
¥B5134
@05140
p@5142
ce5144

¢e5146
pas5154
peSi162
(ad5164
6e5179

vee3
1844gp

@12737
3l27¢0
2€5260
pB5737
pe14ap1
104912
1244p¢

p12737
@127¢90
@05160
pe5737
@g14g1
124000
1044¢¢

212737
g127¢0
205160
pe5737
@014z1
184200
104400

#12737
812702
2085260
evs5737
eo1491
1040080
1044p0

212737
212700
805260
8085737
pe14p1
104000
104400

#12737.

212700
AL 360
gR5737
gel4n1
104000
1044020

g12737
312720
pR5360
RR5737
20:4C1

14-FEB=-71

177777
0pea1e
216634
216644

177777
177778
216654
p16644

177777
200919
216634
216644

177777
17777¢@
216654
716644

2177777

200010
216634
@16644

ARrael
177772
16654
216644

raeae2l
2pea1o
216634
P16644

216644

716644

216644

@16644

p16644

p16644

216644

13106
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SCOPF

MOV
MOV
CLR
TST
BEQ
HLT
SCOPE

MOV
MOV
COM
TST
BEQ
HLT
SCOPE

MoV
MOV
coM
TST
BEQ
HLT
SCOPE

MOV
MOV
INC
TST
BEQ
HLT
SCOPE

MOV
MOV
INC
TST
BEQ
HLT
SCOPE

MOV
MOV
DEC
TST
BEQ
HLT
SCOPE

MOV
MOV
DEC
TST
BEG

#-~1,04TEMP
#+10,%0
cee)
@#TEMP

0*4

#-1,eRTEMP
*‘1”)%&
D(@)
R#TEMP

0*4

#-1,8#TEMP
#10,%0
cea
8HTEMP

R

#”1,@#TEMP
"10;%@
(@)
@ETEMP

V+4

“10'#TEMP
#+10,%0
cee)
Q#TEMP

1‘4

#1,@#TEMP

S #-10,%0

D(?d)
@ETEMP
. +4

#1,@#TEMP
#10,%0
c(a)
RETEMP

L +4
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285172
pe5174
205176
705204
25210
735214
205222
¢05224
205226

cB85230
205236
pB5242
285246
¢@5254
£B5256
0852648

005262
025270
85274
205276
285322
¢85326
205310
2085312

£05314
285322
205326
2285330
205334
085340
205342
¢85344

285346
PR5354
Pe5360
pR5362
285366
205372
P@5374

PP5376

r05420
205406
205412
P@5414
tg5422
25424
2054256
2R5439

vess

164¢00
1e440¢

412737
d1270@
805460
222737
po14cL
184000
1844p9

@12737
giz27e0
285460
322737
201401
104700
104400

912737
212700
poa2e61
205560
gR5737
PP14p1
104000
1844p0

p12737
g127p8
gee261
ge5560
P05737
P014@1
124900
1844p9

#12737
212700
200261
PB5660
205737
201401
104000
104400

212737
212740
BP0261
225660
Les5737
PC1421
104202
16442

14-FeB-71

roeery
177770
216654
177777

gAeaes
eoea12
016634
177777

177777
177770

$16654

216644

177777
200210

P16634
p16644

gopeanl
177772

216654
216644

go2en1
000@10

f16634
216644

216644

716644

P16644

p16644

p16644

316644

216644

p16644

13:86

HLT
SCOPE

MOV
MOV
NEG
CMP
BEQ
HLT
SCOPE
MOV
MOV
NEG
CMP
BEQ
HLT
SCOPE

MOV
MOV
SEC
ADC
TST
BEQ
HLT
SCOPE

MOV
MOV
SEC
ADC
TST
BEQ
HLT
SCOPE

MOV
MOV
SEC
SBC
TST
BEQ
HLT
SCOPE

MOV
MOV
SEC
S8C
TST
BEQ
HLT
SCOPE

PFRGE 1-23

#1,@8TEMP
“’la»%ﬂ
Deg)

#"1 I@#TEMF)
"’4

#1,@8TEMP
#4109, %0
cee)
#-1,08TEMP
o*'4

#-1,@8TEMP
#-10, %2

p(e)
SHTEMP
Ry

#-1,88TEMP
#e10,%0

cg)
QHTEMP
L

1, @4TEMP
¥-10,X%8

D(ae)
@FETEMP
06'4

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

cem
RETEMP
)
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P@5432
205434
705447
285442
285444
2C5446

205450
205452
205456
485462
p05462
005464

205466
285474
0085476
205508

pass5g2
pes5511
205512
p@5514

205516
p0B5524
205526
205530

p05532
g@5536
p@5542
2@5544
205546

225550
-gBES56
pR5564
205566
285570

z@5572
205600
205606
7205612
285612

205614
rA5628

vee3

ple7¢d
pez7.2
pegiiz
104gce
pRGz4C
10se42e

e1a7z22
B627p2
P0P112
104000
poB242
104432

23727
pR14g1

‘1E4p¢o

104400

p22737
p014p1
184gpp
10464¢9

B23737
201421
104002
104429

P13720
p22720
901421
1040082
104402

g12737

$23737
P@1421
1042p2
104400

913737
X737
g@14al
184¢¢2
10442

piz7ee
CERERE

14-FEB-71
297212

202010

716612 125252
125252 16612
216612 916612
i

;

216612

125252

125252 Q16644
216612 016644
216512 916634
216612 216634
1177#7

f15412

13196
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JTEST JMP INDIRECT

MOV
ADD
JMP
HLT
NOP
SCOPE

MOV
ADD
JMP
HLY
NOP
SCOPE

%7 %0
#10,%0
@%0

X7:,%0
#1¢C,%0
e%e

$TEST INDIRECT ADDRESSING
3 TEST COMPARE INSTRUCTION

CMP
BEQ
HLT
SCOPE

CMP
BEQ
HLT
SCOPE

CMP
BEQ
HLT
SCOPE

a#B,#125252
Y

#125252, 088
J+d

e#B,e#¥B
e

;TEST MOVE INSTRUCTIONS

MOV
cMP
BEQ
HLT

SCoPE

MOV
CMP
BEG
HLT
SCOPE

MOV
CMP
BEG
HLT
SCOPE

;TEST BIC
MOV
BIC

e#B,%?
#125252, X0
Y

#125252,88TEMP

e#B,@#TEMP
0*4

@#B,axC
@3B, @nC
X

INSTRUCTION INDIRECT

"11*0
@B, %<



\ALX11

pB%624
PR5 6302
Pe5632
705634

2085636
pP5644
285652
pB55602
PB56'62
PP5664

205666
Pu5674
ee57p2
eR25710
ne5712
05714

pR5716
05722
p0O5726
pB5732
pe5734
285736

085740
@B5746
p05754
pA5756
pB5760

005762
205770
805776
PB60D2
086004
006026

006010
po6RL2
006016
006022
006024
206026

ro6@3Q
¢o6N34
206042
ro6R50
e6p52
NO6RS4
LY L

vee3

gepg2’
L1421
1gagep
164422

212737
242737
22737
pR14¢21
104000
1044790

212737
p43737
23727
221421
104000
104420

212700
1637¢0
20027
gR14p1
124¢00
104400

p12737
166737
ge1401
104pa0
104400

p12767
163767
peS767
201401
104000
194400

P05000

p637¢0
p22700
B01421
104000
184409

Pes037
262737
@22737
¢e14m1
104000
104490
912737

14-FEB-714
252525

177777 zi5644
125252 Z16644
952525 £16644
177777 816634
216612 @16634
716634 052525
125252

216612

200008

125252 pB16644
010643 016644
125252 910654
016612 010646
010642

216612

125252

p16644

125252 016644
125252 216644
125252 216644

13:88
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3TEST ADBD INDIRECT

cHb %P, #25252%
BEG L +4
HLT
SCOPRE
MOV #-1,@4TEMP
BIC #125252,0#TEMP
CMP HP52525,08TEMP
BEQ L *4
CHLT
SCOPE
MOV #-~41,e#C
BIC eHB,8#C
CMP @#C,#52525
BEQ 4
HLT
SCOPE
;TEST SUBTRACT INSTRUCTION
MOV #125252, %0
sUB @#B, %0
CMP %0, #0
BEQ 4
HLT
SCOPE
MOV #125252,@¥TEMP
SUB B:ORTEMP
BEQ 4
HLT
SCOPE
MOV #125252, TEMP
SuB @#B, TEMP
T8T TEMP
BEQ )
HLT
SCOPE
CLR %0 -
ADD ®#B, %0
CMP #125252, %¢
BEQ Y
HLT
SCOPE
CLR RETEMP
ADD #125252,08TEMP
CMP #125252,84TEMP
BEG 0‘4
HLT
SCOPE
MOV #125252,8#TEMP
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206264 P67737 DPLE543 216644 ADD @A+6,@ETEMP
2R6@72 @23727 216644 - 177777 CMP RATEMP, #-1
gp6120 001401 BEQ .44
06122 1€242¢2 HLT
7r6124 1€44ge SCOPE

;TEST UNARYS INDIRECT
z26106 B1l2737 177777 216644 MOV #-1,@4TEMP
PR6114 BP5037 216644 CLR OHTEMP
(86120 ©0B5737 216644 787 @ATEMP
ge6124 201481 BEQ L +4
206126 104290 HLT
206138 104400 SCOPE
286132 812737 125252 016644 MOV #125252, 84 TEMP
226142 205137 £16644 . COM QHTEMP
g@6144 @22737 252525 216644 CMP #052525, a#TEM
gp6152 @21421 BEQ Y :
¢26154¢ 104220 HLT
g@6156 1£4400 SCOPE
26160 B@5837 16644 CLR @#TEMP
2R6164 @B5237 Q16644 INC RETEMP
eR6178 Q22737 202281 Q16644 CMP #1,08TEMP
26176 001401 BEQ o +4
ze6200 104pee HLT
¢P6202 104400 SCOPE
206204 @B5037 @16644 CLR QHTEMP
2B621@ @@5377 P10432 DEC OTEMP+2
@r6214 @23727 @16644 177777 CMP QHRTEMP , #-1
286222 Q01401 BEQ Y
ee6224 104000 HLT
286226 1044Y0 SCOPE
pR6230 ©812737 002221 16644 MOV #1,88TEMP
Pe6236 @05437 016644 NEG QRTEMP
206242 822737 177777 216644 CMP #-1,8#TEMP
2es250 @01401 BEQ *4
ge6252 104000 HLT
pE6254 104400 - SCOPE

JTEST INDIRECT ADDRESSING WITH INDEXING
3TEST COMPARE INSTRUCTION

206256 @27727 212332 125252 CMP @B+2,#1258252
226264 201491 BEQ 4

ze6266 124000 HLT

226278 1B44p0 SCOPE

26272 Q22777 125252 @123:14 CMP #125252,aB+2
2e632p @8P1401 BEQ 4

cOLTP2  104C0we HLT

SOE304 1R44pe SCOPE

JAETpSs BETTT7T7 0 212322 212322 CMP ®B+2,@B+2



PALX1L

PR6314
vR631E
gess2e

PR632?
ae6326
po6332
P06334
206336

2063402
P06346
pR6354
@¢P6356
206360

006362
006370
206376
006400
088402

PB6404
poe41@
pe6414
PB6429
gge4aze2
pp6424

PR6426
pO6434
pB6442
©P6450
pes4s2
PP6454

pR64s6
PRs464
pB6472
po65P0
AR6502
pe6504

226506
006512
006516
PB6522
606524
WB6526

poR6530
no6536

VEB3

221491
124¢0¢
1244@@

817722
B2272¢e
g01401
124000
10449

212777
223737
pe14921
1040220
1044920

817777
@23737
P21401
104002
124490

212700
R47700
e20@27
@e14p1
104300
124490

212737
@4z777
p22737
gR1401
104000
124400

A12737
847777

226737 -

PP1401
104000
1044p0

gla27pe
1677p0
g2ea27
ae1421
1¢4z00
1¢44p8

312737
166777

14-FEB-71
212266

125252

125252 010300
016612 £16644
p10226 @10246
216612 016634
177777

210209

52525

177777 16644
125252 10204
852525 p16644
177777 @16634
p10124 @10144
210134 @16634
125252

P12@76

200000

125252 (@lé644
2102592 @1¢122

13196  PAGE 1-2%

BEQ
MHLT
SCOPE

¥

;TESY MIVE INSTRUCTIONS

MOV
cMP
BEQ
HLT
SCOPE

MOV
CMP
BEQ
HLT
SCOPE

MOV
CMP
BEQ
HLT
SCOPE

;TEST BIC INSTRUCTION INDIRECT WITH

MOV
BgicC
CMP
BEQ
HLT
SCOPE

MOV
BIC
CMP
BEGQ
HLT
SCOPE

MOV
BiC
CMP
BEQ
KLT
SCOPE

MOV
SUB
CHMP
BEQ
HLT
SCOPF

MV
SuB

®8B+2, %02
#125252, %2
0*4

#125252,8TEMP+2
@RB,@#TEMP
. +4

@B+2,@C+2
e#B,e4C
=T

#-1,%0
aB+2, 40
X0, 452525
Ry

#el,@RTEMP
#125252,@TEMP+2
#52525,08TEMP
4

#-1,8#C
8B+2,0C+2
A+10,@#C
l¢4

#125252,%0
eB+2, %9

KO, #0
Lt

#1.25252,@#TEMP
B;@TEMP+2

INDEXING
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pR6544
PLES46
20655¢

7206552
ga6s6?
206566
7206572
206574
206576

206500
206602
pees@sd
206612
pR6614
006616

pP6620
pB6624
PR6632
206640
p06642
PB6644
206646
206654
peees62
poee678@
806672
pP6674

306676
pR6704
pe6710
Pg6714
206716
ne6720

pe6722
206730

206734

PB6742
pee744
2e6746

geé6752
86754
206760Q
2R6766
226772
pe6e772

vees

201421
104528
10442¢

212737
167777
gR5737
pP1471
1240200
1244¢0

285000
p677g0
22709
ge1401
104200
124400

@25837
862777
822737
201401
1040¢0
104400
R12737
g67777
923727
po14p1
1040002
1044p0

212737
aes5977
pR5737
ge1421
104000
104400

812737
85177
222737
@ei401
104200
10440

poO5237
@egs277
222737
@01421
124200
10449

14-FEB-T7%
125252 016644
#12@323 212260
r16644

210006

125252

216644

125252 @18@14
125252 16644
125252 016644
207753 207764
16644 477777
177777 @16644
207736

£16644

125252 @16644
pR7712

252525 016644
716644

gR7666

2020@1 216644

13:06 PAGE 1-27
BEQ .4
HLT
SCOPE
MOV #125252,84TEMP
SUB RB+2,@TEMP+2
TST @#TEMP
BEG +4
HLT
SCOPE
s TEST ADD INDIRECT WITH INDEXING
CLR %2
ADD @B+2,%2
CMP #125252,%¢
BEQ t4 .
HLT
SCOPE
CLR @HTEMP
ADD #125252,@TEMP+2
CMP #125252,08TEMP
BEQ A
HLT
SCOPE
MOV #125252,@#TEMP
ADD QA+E,BTEMP+2
CMP BRTEMP, #=-1
BEG *4
HLT
SCOPE
3 TEST UNARYS INDIRECT WITH INDEXING
MOV #n1,08TEMP
CLR STEMP+2
7S7T OATEMP
BEQ y 4
HLT
SCOPE
MOV #125252, 08 TEMP
COM QTEMP+2
CMP HP52525, 84 TEMP
BEQ L +4
HLT
SCOPE
CLR ARTEMP
INC @TEMP+2
CMP H1,@KTEMP
BEQ L +4
HLT
SCOPE



PAL veas 14-FEB-71 131p6  PAGE 1-28

206774 @B5€37 £16644 CLR GHTEMP

ye7eee @Ae537/ ER7642 DEC 8TEMP+2
287224 023727 016644 177777 CMP @ETEMP, #-1
207712 @01401 BEQ . +4
207714 124240 HLT
227216 1V4449 SCOPE
g@7¢22 B12737 ¢RIPCL 016644 MOV #1,@4TEMP
287226 BE5477 @B7614 NEG STEMP+2
07232 @22737 177777 016644 CMP #~-1,04TEMP
207240 01471 BEQ Y
p@7242 1P4C0E0 HLT
pQ7244 124490 SCOPE
pe7246 Q12737 177777 B16644 MOV #-1,@HTEMP
eR7254 @00261 SEC
pO7056 B0B5577 @P7564 ADC ®TEMP*2
pR7062 @PB737 216644 TST RHTEMP
P07066 @01401 BEQ +4
2e707¢ 104000 HLT
0@7272 124400 SCOPE
27374 @12737 @QCPPL 016644 MOV #1,GHTEMP
pe7192 @0@261 SEC
@R7104 @P5677 e@7536 SBC Q@TEMP+2
087118 B@5737 216644 TST QHTEMP
p07114 @P1421 BEQ VA
R07116 104900 HLT
p0712@ 1044282 SCORE

JTEST OF COMBINED INDEXING AND INDIRECT
@p7122 Q@l27g@ 177772 MOV #-6,%0
PR7126 @27027 @16622 125252 - CMP ®A(D)  #125252
907134 @P01421 BEG +4
207136 104200 HLT
pPe7140 104420 SCOPE
pR7142 @127z 177772 MOV #-6,%0
pe7146 Q22770 125252 Q16622 CMP #125252,0A(8)
pB7154 @901421 BEG .4
gg7156 174230 HLT
fPR7162 124492 SCOPE
¢e7162 @127¢e¢ 177772 MOV #-6,%0
¢e7166 B12721 peCe2? MOV #+2,%1
#7172 B27271 216622 016622 CMP fA(D),®A(L)
pe7209 @Be141 BEQ +4
c@7202  1e4gqR HLT
re72g4  10442¢ SCOPE

3TEST BIC INSTRUCTION
Ce7z26 @127:2 P02Z6 MOV #+6,%0
207212 212757 177777 p@ei424 MOV #-1,TEMP

Pg7222 @47I57 216622 QL7416 BIC ®A(D),TEMP
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ge7226
ze7234
207236
7R7240

227242
287246
727254
287262
207278
207272
z207274

207276
207304
¢e7310
207314
207322
2873308
207332
287334

207336
207342
207350
0@7352
2e7354

2RB7356
pR7362
pe7370
p@7372
©R7374

207376
207402
227418
207412
207414

ce7416
2R7422
207430
207432
207434

7207436
¢g744,
27459
2g7452
227454

veo3

@22767
pe1401
124200
124422

212790
p12737
242770
23727
201421
1840080
104400

212737
012709
g127p1
@4a7071
922737
p01401
184000
1044¢q¢2

gi27o0
126027
ge1401
104000
184490

gl27p0
122760
goL4gs
104000
1844¢0

212700
126027
ge1401
104900
124400

212720
122760
poidel
104202
1244020

gizrae
126060
gr14ag1
1e4200
124429

14~FEB~71
125252 @@7410
177772

177777 016634
125252 g16644
016634 252525
177777 216634
177772

177772

016622 016644
252525 ©16634
177779

216622 000252
177770

2pe252 @16622
epee1o

16622 @02125
egeaLe

2pe125 @16622
177770

216622 016622

13:06
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CMP #125252, TEMP
REQ 4

MLT

SCOPE

MOV ¥-6,%0

MOV #-1,@4C

BIC #125252,8TEMP ()
CMP @HC, 052525
BEQ 4

HLT

SCOPE

MOV #-1,04C

MOV #-6,%0

MOV #-6,%1

BIC QA(D) ,®TEMP (L)
CMP #952525,08C
BEQ )

WLT

SCOPE

;BINARY INSTRUCTIONS

P INDEX,

AND INDIRECT TEST OF PDP~41

$TEST COMPARE INSTRUCTION INDEXED

MOV W-10,%0

CMPB A(B),#000252
BEQ X

HLT

SCOPE

MOV #-10,%0

CMPB #OEBP252,A(8)
’BEQ 0*4

HLT

SCOPE

MOV #1@,%0

CcCMPB A(D),#000125
BEG 4

HLT

SCOPE

MOV #10,%0

CMPB #P00125,A(0)
BEQ . +4

HLT

SCOPE

MOV #-10,%0

CMPB A(D),A(D)
BEQ = ,+4

WLT

SCOPE

JMINUS 12 TO REG @
J¢(A INDEX BY MINUS 18) T0 #125252

JCOMPARE WITH INDEX FAILED
JIFOR INDEX
JA INDEXED

J INDEX



PAL?-!\‘VBmS 14-FEB-T71 13vg6  PAGE 1-3&

g@74.. @L27eQ PEEFLE MOV #eLF, %D
pP7462 126068 @16622 M16622 CMPE AR, ACE)
¢87472 Q@BL4P1 BEQ L&
pge7472 1P4Ged HLT

g07474 1044029 SCOPE

7207476 @1279% 177772 MOV #-10,%0
gB7502 Q12721 2@0Q¢4 MOV #ed, %1
PR75B6 126061 Q16622 @16622 CMPB ACD),ACL)
g@7514 0©014p1 BEQ Y
p@7516 104000 HLT

Q87528 124400 SCOPE

@R7522 126160 216622 016622 CMPB ACL),ALQ)
207530 @81401 BEQ ra
pR7532 184000 HLT

p@7534 104400 SCOPE

BO7536 Q12708 177774 MOV #=4,%0
g@7542 @127¢1 000010 MOV #+10,%1
PB7546 126861 B16622 016622 CMPB ACBY,AC(L)
g@7554 @P14p1 BEQ ,+4
pR7556 104000 HLT

P8756% 104400 SCOPE

@O7562 Q12700 177774 MOV #e4,%0
207566 @l2791 PQO01Q MOV #10,%1
¢R7572 126168 016622 016622 CMPB A1), A(B)
¢R76p8 201401 BEG ,+4
pR7602 104¢g0 WLT

0B76Q4 124409 SCOPE

JTEST MOVE INSTRUCTION FOR INDEX

207686 @12702 177770 MOV 4-10,%0
PgR7612 116267 216622 p07¢24 MOVB A(B), TEMP
207628 126727 ¢07Q020 @@@zs52 CMPB TEMP, #0g0252
pe7626 @GR1421 BEQ .+ 4

@B76308 1904200 HLT

Pe7632 124400 SCOPE

p07634 @127¢2 200010 MOV #+10, %0
PR7640 116067 816622 PR6776 MOVE ACD)Y, TEMP
pR7646 126727 206772 Q08125 CMPB TEMP, #30m1,25
07654 @R1401 BEQ Y

aP7656 104g¢0 HLT

PB7660 1044212 SCOPE

A07662 QL2702 177779 MOV #-10, %2
2U7666 112762 125252 p16644 MOVE #125252, TEMP (D)
A@7474 123727 016634 125252 CHMPR @#C, 1125252
pe7782 @E14C1L BEQ 4

QB77¢4  1¢ad0 HLT

¢277p5 184430 scopE
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2e7712
287714
287722
227732
c27732
2e773¢

227736
227744
2e775¢
227756
287764
287766
287778

ge7r772
gig200
212004
gigezi2
2lee2e
glegz2
pleeg24

g1egee
212934
212040
g1eg46
212254
210956
210060

210062
210066
2iee74
71102
12110
10112
210114

212116
rieg124
212132
¢10134
p1e14z
¢10142
218144

oA

NN ONU o
N DB O

L]
[

Fy s Py
La B BRI SV X |
JA pd papa

A ba

veée3

gi27¢e
1127463
123727
PB14¢21
1¢agy¢n
10442¢

212767
g127¢e
146067
126727
ge14p1
124000
104440

212767
212720
146267
126727
geisgl
1249p0
104420

812737
2127092
142760
123727
ge14g1
104022
1044p¢

gi270@
P12767
142767
126727
po14¢1
104208
104400

P12737
g127¢00
125868
125737
pe14e1
i1@4gee
12442¢

P12737
aiz70¢
12526¢
3727
P@14v1

14-FER-71
zezp12

£52525 Q16644
216654 52525
177777 @@6700
1777732

216622 006666
cp6662 177525
177777 @26644
pezg1o

216622 QL6632
gp6626 @E7652
177777 @16654
22010

125252 @16644
216654 @p2525
177770

177777 pe6540
g252525 pB6532
PpE526 125252
177777 @16644
177770

r16654

216644

177777 Q16644
177773

16654

v16644 177420

13:06

PAGE 1-3¢

MOV $+10,%0

MOVB #052525, TEMP (D)
CMPB @#TEMP+10,#252525
BEQ 44

HLT
SCOPE
s TEST BIC INSTRUCTION FCR INDEXING
MOV #-1,TEMP
MOV #-10, %4
BICB A(B),TEMP
CMPB TEMP,#177525
BEQ +4
HLT
SCOPE
MOV -1, TEMP
MOV #10,%2

BICB A(B),TEMP
CMPB TEMP, #297652

BEG +4

HLT

SCOPE

MoV #-1,08TEMP+10
MOV #10,%0

BICB #125252, TEMP (@)
CMPB GHTEMP+1p, #2525
BEQG +4

HLT

SCOPE

MOV #-10,%0

MOV #-1,TEMP-18

BICB #052525, TEMP-10
CMPB TEMP-10,#125252
BEQ 4

HLT

SCOPE

JTEST UNARYS INDEXED

MOV #~1,88TEMP
CLRB nea)

TST8 @aTEMP

BEQ ,+4

HLT

SCOPE

MOV #-1,0%TEMP
MOV #-10,%2
CLRR D

CMP RRTEMP , #177422
BEQ .+ 4
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zier, 124000
210176 1044ge
gie2e¢ 912737
¢18206 @12720
210212 1@506%
218216 023727
210224 1491
210226 104200
210230 184400
018232 212737
010242 Q12702
g18244 125060
¢1025¢ 125737
210254 @B1421
g10256 104000
210260 104408
910262 @12737
21827¢ @12700
¢10274 105160
219300 105737
210304 Q01491
210306 104000
210312 104400
¢1e312 912737
g1@320 @127¢0
¢18324 105160
218338 105737
218334 @801401
218336 104000
010340 124400
g10342 912737
¢10350 127020
¢10354 105262
¢10362 105737
¢18364 001401
218366 104000
¢10370 @23727
210376 001491
pigege 104pe0
210492 104400
0104p4 Q212737
210412 Q12700
¢1e416 105260
210422 1€5737
710426 001401
p1e432 1084200
P10432 184479

210434 Q12737

14-FEB-T71

177777
177771
716654
716544

216644

22377

177777
goze10
216634
216644

216644

177777
177770
216654
216644

216644

177777
opea12
216634
p16644

P16644

177777
177773
216654
216644

216644

R16644 177420

177777
eeoe1?
216634
216644

pl6644

20221 Qlo644

13196
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HLT
SCOPE

MOV
MOV
CLRB
CMP
BEQ
HLT
SCOPE

MOV
MOV
CLR8
TSTB
BEQ
HLT
SCOPE

MOV
MOV
coMB
TSTB

SCOPE

MoV
MOV
INCB
TSTB
BEQ
HLT
CMP
BEQ
HLT
SCOPE

MOV
MOV
INCB
TSTB
BEQ
HLT
SCOPE

MOV

g~1,04TEMP
#=-7,%0

D)

@#TEMP, #002377
.4

#"1:@#TEHP
#¥+10, %0
ca)
@HTEMP

0*4

#-1,@8TEMP
#‘10;%@
D(@)
R¥TEMP

44

#1,@HTEMP
#1020, %0
ce)
RETEMP

V+4

#-1,@#TEMP
#-10, %0
D(@)
@RETEMP

;*4

®HTEMP, 2177400
. +4

#-1,@HTEMP
#el10, %0
c(®)
AH¥TEMP

.+ 4

#1,0TEMP
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P1P442 Q12738 177772 MOV #-10,%0
010446 1085360 ©16654 DECB D(d)

210452 105737 216644 1578 e#TEMP
p18456 821471 BEQ J+4

P1B460 184222 HLT

P10462 1@444¢ SCOPE

P1B464 Q12737 QOYO01 016644 MOV #1,@8TEMP
010472 812779 ¢PC010 MOV ¥10,%0
210476 105368 ©16634 DECB c(e

p105p2 105737 @16644 TST8 e#TEMP
210506 B814p1 BEQ Y]

210510 104200 HLT

918512 1P44g0 SCOPE

P18514 812737 200021 Q16644 MOV ¥1,08TEMP
p1@522 812700 177778 ‘ MOV #-10,%2
@108526 185460 @16654 NEGB 0(e)

019532 823727 016644 (@PO3I77 CMP @H#TEMP, 8377
p10540 801401 BEQ 44

p18542 104000 NLT

@1@544 184420 SCOPE

P1P546 Q12737 0020C1 @16644 MOV Hi,88TEMP
910554 912700 ©@02010 MOV #+10,%0
p10560 105460 0216634 NEGB cte)

p10564 023727 016644 pRO3T77 cMP SETEMP, #377
p1@572 @014p1 BEQ Y

p18574 104200 . HLT

g18576 1044pp ; SCOPE

P1e6P2 812737 177777 Q16644 MOV #-1,0#TEMP
P10606 812708 177778 MOV #-10,%0
P1P612 @PB261 SEC

P10614 105560 B16654 ADCB n(e)

210620 823727 216644 177400 CMP O#TEMP, #177400
P10626 @BP1401 BEQ (44

910630 1040¢0 HLT

010632 104402 SCOPE

P1P634 812737 177777 Q16644 MOV #-1,04TEMP
e1P642 @127g2 Q200018 MOV #+10,%0
P10646 BLB261 ' SEC

010650 185562 @16634 ADCB cee

P1P654 823727 ©16644 177400 CMP OHTEMP, #177402
210662 B21401 BEQ 4

C10664 1242¢0 HLT

010666 1B44p0 SCOPE

10670 B12737 Q00421 A16644 MOV #401,04TEMP
018676 812732 177771 MOV #-7,%0
010702 @28ls1 SEC

018784 185620 £16654 SBCH n(a)

?1071¢ @22737 223@e?1 Q16644 CMP #1,@2TEMP
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218716
#1729
©®10722

z18724
218732
218736
V10742
clp744
10750
p1@752
212754

210756
210764
B1B766
218770

p1@772
211000
11002
pil1z2o4

711006
P11014
211016
p11@20

g11p22
011030
#1132
211034

$11036
211242
2110246
g11e5¢
?11052

2110954
211062
211072
@11a72
f11074

?11276
?11104
211112
211114
211116

p01431
184202
1044¢0

812737
2127208
geeze61
105660
@ge5737
gR14p1
1049002
184420

123727
p014p1
104000
104440

123727
pR1401
124002
104490

122737
@01401
104000
104400

123737
go1401
104¢00
1044a¢

113700
1227¢P
pB14g1
104200
124420

112737
126737
po1401
104220
1244y

113737
126757
pP1421
104002
104400

14-FEB=71
ceerrl  pl6644
CACA1D

216634

16644

016612 0§PO252
016613 §PB252
125252 016612
016612 16612
016612

eRE252

125252 16644
205524 916644
216612 016634
205502 16634

13106 PAGE 1-34°

BEQ o *4

HLT

SCOPE

MOV #1,@4TEMP
MOV #+10, %0
SEC

SBCB c(e)
TST Q#TEMP
BEQ o +4

HLT

SCOPE

;TEST INDIRECT ADDRESSING
;TEST COMPARE INSTRUCTION
CMPB ®#B,#000252
BEQ Y
HLT
SCOPE

CMPB @#B+1, #2582
BEQ L

HLT

SCOPE

CMPB #¥125252, o¥B
BEQ , 4

HLT

SCOPE

CMPB Q#B, e#B
BEQ Y

HLT

SCOPE

JTEST MOVE INSTRUCTIONS
MOVB  @#B\%0
CMPB  #@PR252,%0

BEQ L+ h

HLT

SCOPE

MOVRB #125252, @# TEMP
CMPB B, ®KTEMP
BEQ 4

HLT

SCOPE

MOVB @#B,@#C
CMPB B, ®#C
BEQ L +4

HLT

SCOPE
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3TEST UNARYS INDIRECT

211120 @12737 177777 @16644 MOV #~1,04TEMP
211126 185237 @15644 CLRB @#TEMP

¥11132 @23727 216644 177400 CMP QRTEMP, #177402
211140 ©214721 BEQG o4

p11142 104gee HLT

211144 104432 SCOPE

211146 @12737 125252 (16644 MOV #125252,@a#TEMP
211154 105137 Q16644 cOoMB eRTEMP

P1116@ @22737 125125 016644 CMP #125125,88TEMP
p11166 8014¢1 BEQ . +4

211170 1P4¢p0 HLT

211172 19449¢ SCOPE

p11174 @12737 125252 pP16644 MOV #125252, 08 TEMP
g112@92 185137 Q16645 COMB QUTEMP+1
gl12p6 @22737 052652 Q16644 cMP ¥052652,8KTEMP
g11214 Q@014e1 BEQ L4

?11216 104200 HLT

7112208 104420 SCOPE

911222 @05037 Q16644 CLR QNTEMP

p11226 105237 @16645 INCB BMTEMP*1
p11232 @22737 @p0423 Q16644 CMP ¥400,88TEMP
P1124@ @€1401 BEQ 4

¥11242 104800 WLT

?11244 10442¢ SCOPE

211246 Q05237 @16644 CLR Q#TEMP

211252 185377 0@53723 DECB @TEMP+2

P11256 @23727 R16644 02377 CMP QHTEMP, 2377
©11264 ©@01421 BEQ L

p1i266 104000 HLT

711278 419044¢¢ SCOPE

@11272 @@5237 216644 CLR A¥TEMP

p11276 112737 @00221 016645 MOVB #1,88TEMP+]
211304 105437 016645 NEGB S¥TEMP+1
211310 - 222737 177422 @16644 CMP #177400,0%TEMP
©11316 201421 BEQ L4

@11320 1042e0 HLT

©11322 104420 SCOPE

JTEST INDIRECT ADDRESSING WITH INDEXING
JTEST COMPARE INSTRUCTION

211324 127727 205264 125252 CMPB eB+2,#125252
711332 @141 BEG *4

#11334 104000 HLT

£11336 1244p2 SCOPE

711340 122777 125252 @@25246 CMPB #125252,8B+2
©11346 @@1401 BEQ X

711350 124099 HLT
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211352 1€4428 SCOPF
$11354 127777 p@35234 @@b5232 CMPB ®B+2,®B+2
211362 @014¢21 BEQ L +A
211364 1C4¢cy HLT
¢11366 1@44y¢ SCOPE

3 TEST MOVE INSTRUCTIONS
¢11379 117720 ©@522¢ MOVB @B*2, %0
211374 122720 125252 CMPB #125252, %0
211492 221401 BEQ Y
911482 10402 HLT
gil4pd 1044p@ SCOPE
z11486 112777 125252 @@5232 MOVB #125252,@TEMP+2
p11414 126737 @@5172 @16644 CMPB 8,@ETEMP
11422 Q081401 BEQ JHé
211424 104000 : HLT
P11426 104400 SCOPE
311430 117777 02051608 005200 MOVB @B+2,8C+2
211436 126737 @2@5150 016634 CMPB B,@¥C
211444 @014¢1 BEQ , ¢4
211446 104000 HLT
811450 104420 . SCOPE

_ sTEST BIC INSTRUCTION INDIRECT WITH INDEXING

211452 @137p@ 177777 MOV #-1,%0
211456 147700 ©@@5132 BICB @B+2,%0
£11462 124227 0852525 CMPB %0, 852525
¢l1466 pP1471 BEQ 4
¢1147¢ 124292 HLT
11472 124400 SCOPE
11474 @12737 177777 @16644 MOV #-1,88TEMP
¢115@2 142777 125252 05136 BICB #125252,0TEMP+2
¢11510 122737 @52525 (@16644 CMPB #52525,aTEMP
211516 Q01401 BEGQ L4
p11520 104900¢ HLT
211522 1044¢0 SCOPE
?11524 @12737 177777 16634 MOV #-1,e%#C
211532 147777 @@5056 0050876 gICB @B+2,8C+2
211548 126737 025066 016634 CMPB A+10,8#%C
211546 001491 BEQ Y]
211550 104g0@ HLT
211552 104490 SCOPE

JTEST UNARYS INDIRECT WITH INDEXING
¢11554 @12737 177777 Q16644 MOV #-1,88TEMP
11562 1€5977 ¢p5060 CLRB STEMP+2
$11566 185737 216644 TSTB @#TEMP
11572 @e14nt BEQ 4
211574 1€42p02 HLT

"11576 124429 SCOPE
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21160¢
g116e6
P11612
£11620
¢11e622
211624

211626
g11632
211636
211644
211646
211650

211652
£11656
211662
211672
211672
211674

011676
211724
911710
211716
211722
p11722

211724
211732
$11734
011740
211746
211752
211752
p11756
r11768
P11762

p11764
p11772
211774
pla2ee?
glaeed
vi2ees
€12219

212212
212216
(12224

< r2
[
LAY AN
T2 r
N

vop3

912737
125177
122737
201401
124240
124400

25837
125277
122737
001471
1¢4g¢0
1044¢0

285¢37
125377
123727
poi14gl
104¢g0
104400

12737
185477
122737
gfil4e1
124z00
104409

212737
o261
105577
222737
81491
1464900
105737
o141
104220
124420

812737
efe261
165377
825737
ee14al
1e4pee
1044p¢

1271
127
31
1e4
1¢4

2
27
¢l
2

2

«

F A I - s B

LD O PR S I 5 ]

14-FEB-

125252
205034
252525

p16644
eos5e10
epeoel

216644
204764
016644

oeeoo1
224736
177777

177777
pe4706
177408

P16644

2009001

204646

216644

177772
$16622

71

p16644

P16644

216644

177777

#16644

@16644

016644

-516644

216644

125252

13:06

sTEST

PAGE 1-37

MOV #125252,@48TEMP
COMB @®TEMP+2

CMPR #052525, 84 TEMP
REG L +4

HLT

SCOPE

CLR RATEMP

INCB RTEMP+2
CMPB #1,@4TEMP

BREQ L +4
HLT

SCOPE

CLR @HTEMP

DECB QTEMP+2
CMPB QUTEMP, #=1

BEQ X

HLT

SCOPE

MOV #1,@3TEMP

NEGB STEMP+2
CMPB #-1,@#TEMP

BEQ +4
HLT
SCOPE
MOV #-1,@#TEMP
SEC
ADCB @TEMP+2
CMP #177400,08TEMP
BEQ t4
HLT )
TSTB @#TEMP
BEQ . +4
HLT
SCOPE
S MOV #1,@HTEMP
SeEC
DECB ATEMP+2
TST e#TEMP
BEQ 1‘4
HLT
SCOPE
2% CCOMRINED INDEXING AND INDIRECT
MOV #-6,%0
cMPR aA(D),#125252
REG L+ 4
Wi T
L SCOoRE
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212932
212036
n12p44
212346
¢1225¢

212a52
212056
P12462
$p12372
¥12972
212974

P12076
p12102
p12112
‘912116
n12124
B12126
#12139

212132
$12136
12144
?12152
p12160
gl2162
p12164

212166
pl2172
Bi21T/6
p12208
pl22@2

p12204
212210
12214
712216
g12220

@12222
812226
12232
912234
212236

012240
012244
n12252
n12254
112262
©wizr64

@127z
122772
ge14p1
104000
164499

p127p0
g127¢1
127271
go14721
104200
124400

p12700
912767
147067
122767
801401
1040¢0
1044¢0

012720
212737
142770
123727
go1401
184000
1@44pp

a12700
023067
g21401
104000
124400

P127¢9
225067
g214p1
104000
104490

12720
125067
pel4p1
104009
104409

Pl127p0
A12737
105059
237,27
Y1401
124gu

14-FEB-71
177772

125252 016622
177772

goege2

16622 P16622
2220026

177777 @@A534
216622 @B4526
125252 pe452¢@
177772

177777 ©@16634
125252 016644
216634 @22125
#16614

04414

216616

004376

216616

004360

716640

177777 @16634
216634 177400

13106 PAGE 1-38

MOV
CMPB
BEQG
HLT
SCOPE

MOV
MOV
CMPB
BEQ
HLT
SCOPE

”"6.%0

#125252,8A(0)
L +4

#-6,%0
#+2,%1

RA(D),@A(1)
V44

s TEST BIC INSTRUCTION

MOV
MoV
BICB
CMPB
BEQ
HLT
SCOPE

MOV
MOV
BICB
CMPB
BEQ
HLT
SCOPE

MOV
CHMP
BEQ
HLT
SCOPE

MOV
cMP
REQ
HLT
SCOPE

MOV
CMPB
BEQ
HLT
SCOPE

MOV
MOV
CLRB
cMP
BEQ
HLT

#Heo,%0
#-1,TEMP
®A(R), TEMP
#125252,TEMP
l*4

#"61%0

#-1,84C
#125252,8TEMP (D)
e¥C,#08p125

V44

#B+2,%0

&(2)+,B
ot 4

#B+4,%0
&-(P),B
'*4

H#B+4, %0
8-(2),B
4

#C*4,%0
#-1,0#%C
e~-(a)
@&C,#177400
ré

S ADDRESS OF ADDRESS OF B



PALX11
212266

212270
¢12276
712302
2123¢6
212314
212322
©12324
212326

212339

212334
£12340
212342
212346
21235@
212352
212354

212356
2123602
2123862
212366
212370
212372
212374

212376
2124e9
212404
212406
£12410
p12412
pl2414
012416
212422
012422
212424

212426
£12422
212432
12442
212444
212446
212452
212452
212454
712362
f12464

212466

veg3
1£4400

212737
212700
#12721
147¢)1
822737
21491
icagoe
104420

plz7ge

BR4767
203405
121627
201491
124000
a0p207
104400

goo257
84717
121627
21401
104000
PP5726
124420

@0@257
2R4767
1204p1
104000
2214921
104900
102401
104008
123421
104020
104490

124420
200257
B12767
126067
163401
124029
1224p1
104200
p227¢7
ag14¢1
1¢4p0@
104400

14-FEB=-71

177777
177772
177772
216622
177525
252525

pRvaR2

p123490

32362

PB4gs2

123456
2¢42¢1

72514556

P16634

216644
716634

0ga204

geat62

sTEST THAT RO IS NOT DESTROYED BY FALSE SELECTION

13106 PAGE 1-39
SCOPE
MOV #-1,0#%C
MOV H=6,%0
MOV #-6,%1
BICB RA(D),@TEMP (1)
CMP #177525,08C
BEQ )
HLT
SCOPE
MOV #52525,%2
sTEST JUSR INSTRUCTION
JSR %7, TJSR2
TJSR1: BR TJSR3
TJSR2: CMPB a%6,#TJSRL
BEQ X
HLT
RTS %7
TJSR3: SCOPE
ccce
JSR %X7.,8%7
CMPB ®X6,#TJSR3I+6
BEQ 4
HLT
TST (6)+
SCOPE
sTEST NESTED SUBROUTINES
ccc
JSR %7 SUBRS
BMI Y
HLT
BEQ 4
HLT
BVS +4
HLT
BCS Y
HLT
SCOPE
JTEST ROTATE ODD BYTE
- SCOPE
ccce
MOV #123456, TEMP
RORS TEMP+1
BCS . +4
HLT
BVS L, *4
HLT
CMP #051456, TEMP
BEQ L +4
HLT
SCOPE

5THIS 1S CHECK LATER IN PROGRAM

JPLACE PC ON STACK
JRETURN HERE ON RTS %19
1CHECK FOR CORRECT PC ON STACK

}INCORREELT PC ON STACK
JRETURN TO IMST AFTER JSR

$INSTRUCTION UNDER TEST
JTEST THE STACK

IPC OF JSR DID NOT GO TO STACK
JREPOSITION THE STACK

JCLEAR CONDITION CODES

1JSR OR RYS FAILED
1JSR OR RTS FAILED
JJSR OR RTS FAILED
1JSR OR RTS FAILED

JCLEAR ng"
JROTATE 0DD BYTE
3C NOT SET

IV NOT SET

JROTATE FAILED
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p12472 0B2277 scc JSET C

@i1zc472 Q12767 123455 p@pd4144 MOV #123456, TEMP

212522 186267 224141 RORB TEMP+1

21254 1£3471 BCS .4

7125¢6 1e4g¢e HLT }C NOT SET
©?12513 1€2¢¢1 BvC ,+4

g12512 124200 HLT $V NOT CLEARED
¢12514 @22767 151456 gg4122 CMP #151456, TEMP

212522 W©@14p1 BEQ L +4

@12524 124200 HLT JROTATE FAILED
712526 1¢44pp SCOPE

2125390 pE@A257 ccc

212532 012767 123456 0pp4104 MOV #123456, TEMP

?12540 126167 @@4101 ROLB TEMP+1

P12544 123431 BCS ,+4

p12546 104000 HLT 1€ NOT SET
212550 102491 BVS L+

212552 104000 HLT }V NOT SET
212554 @22767 @47256 @p4@62 CMP #P47056, TEMP

$12562 @@1401 BEQ x

£12564 104000 HLT tROTATE BYTE FAILED
712566 1£4499 SCOPE

@1257¢ 00@277 sce 1SET C

#12572 @12767 123456 Q@4044 MOV #123456, TEMP

212600 106167 ©04@41 ROLB TEMP+1

g12604 1034g1 BCS L4

212606 104009 HLT 31C NOT SET
gl2619 1024p1 BVS Y

@12612 1084000 HLT IV NOT SET
212614 P22767 47456 p@4922 CMP #P47456, TEMP

12622 @Pr4el BEQ L) .
g12624 10402982 HLT JROTATE ODD BYTE FAILED
pi2626 10440¢ SCOPE

212630 @0R257 ccce JICLEAR C
212632 @12767 177777 @04p04 MOV #=-1, TEMP

126408 106267 224001 ASRB TEMP+1

212644 103491 BCS L

P12646 104200 HLT 1C NOT SET
p1265¢ 102¢01 BVC R

212652 1@4pee HLT iV NOT CLEARED
212654 026727 Q@3764 177777 CMP TEMP, #-1

$12662 @R14p1 BEQ 4

¢12664 1040¢0 HLT ISHIFT FAILED
v12666 104400 SCOPE

212670 000277 * SCC :

¢12672 @12767 177777 Q3744 MOV #-1, TEMP

¢127@ 106367 f@3741 ASLB TEMP+1

?127p4 123421 BCS  +é

F12706 1040200 HLT 1C NOT SET

¢12710 102001 gvC L4
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g12712
712714
g12722
212724
712726

212730

212734
212736
212740
212742
712744
012746
212752
p12754
912756
012760
gl2762

212764
212766
n12774
g1320@
v132@4
#13212
713714

£13216
213024
213e3¢
213234
213242
713244
$13252

vea3

1042002
226727
201491
124020
104490

950837

gesoee
205201
p20001
201401
104g0g
pa2pe27
21403
05200
ges52a1
900767
104490

104400
812767
wes5267
pR4a7e67
226727
01370
gBR4a46

216767
o626 7
Q6067
go6R67
PR6167
B26167
26167

1.4~FEB-71

0a3724

216420

177777

177777
700126
zg2e12
2p2116

2en104
ege1ze
coen74
2ede70
PrR64
ca0ped
2peas4

177377

80132

177777

eeo1e4

13106 PAGE 1-41¢
HLT
CMP TEMP,#177377
BEQ ,+4
HLT
SCOPE

JTEST COMBINATION OF N» C AND V

+MACR TNCV

IV NOT CLEARED

ISHIFT BYTE FAILED

12=1
}2=1, C=1
y2=C, BUT v=1

y C=1
0T EQUAL C, V=1

s12=1, Cs@
32 NOT EQUAL C» V=i

12=0, C=8
122¢, BUT V=i

JINO ITERATION

$TEST ALL COMBINATIONS OF NUMBERS WITH COMPARE INSTRUCTION

BPL 12

BCC *20

BvVC +30

HLT

BR ,*+24

BCC L +16

BVS 20

HLT

BR *14

BVS ,*12

HLT

BR Y.

BvC ,+4

HLT

SCOPE

+ENDM

CLR @HICOUNT
COMPAR?! CLR 4]

CLR %1
CMP1: CMP %0,%1

BEQG . +4

HLT

CMP X2, #-1

BEQ CMP2

INC X0

INC %1

BR cHMPL

CMP2: SCOPE
3TEST ROTATING ALL NUMBERS

SCOPE

MOV ¥~31,REFF
TSROT: INC REFF

JSR %7,ROTALL

CMP REFF, #=-1

BNE TSROT

BR TSRT2A
ROTALL: MOV REFF,TEST

ROR TEST

ROR TEST

ROR TEST

ROL TEST

ROL TEST

ROL TEST

TNCV

JINIT X2
JINIT X1
JARE THE EQUAL

JIR@ AND R1 DID NOT COMPARE
1AT UPPER LIMIT

JYES EXIT

J INCREMENT TO NEXT NUMBER

JINITIALIZE BASE NUMBER
3 INCREMENT NUMBER

160 TO COMPARE ROUTINE
JTEST ALL VALUES

INO TEST THEM ALL

JWE ARE DONE
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2130.- 100024 BPL 12
713056 1639¢7 8ccC 420 181
1360 102013 gvCe ,+30 y2s1, C=1
713262 124000 HLT }2=C, BUT v=1
n13264 POR411 BR ,+24
$¥13266 123276 BCC L+16 JE=2
$13079d 1024¢7 BYS 20 1220, C=1
P13972 104000 HLT 32 NOT EQUAL C» V=1
$13074 @B04Q5 BR ,+14
$13976 102404 BVS L+12 121, C=0
v13108 104P¢D HLT 12 NOT E£QUAL C» v=1
13182 @PR402 BR Y
p131p4 102001 BVC Y 32=0, C=0
3131086 104000 HLT 3220, BUT vs=1
313110 104490 SCOPE
13112 Q26767 £@0P12 @2RCQE6 CMP TEST,REFF
713120 @01401 BEQ 44
13122 1024000 HLT JINITIAL NOT EGUAL TO FINAL
13124 @08@287 RTS %7
13126 @OPPO0Q REFF: )
p13130 QPPR0Q TEST: g
p13126 REF=REFF
JTEST ROTATING BYTE EVEN/ODD, ALL NUMBERS

P13132 Q12767 177777 177766 TSRT2A: MOV #~1,REFF
9131408 0@B5267 177762 TSROT2: INC REFF
213144 004767 E£00O16 JSR X7:ROTBE
P13150 004767 Q200122 JSR %7 +ROTBO
213154 022767 177777 177744 CMP #-1,REFF
13162 B01366 BNE TSROT2
913164 00B505 BR ROTEN1
13166 @16767 177734 4177734 ROTBE: MOV REFF,TEST ,
913174 106067 177730 RORB TEST JROTATE BYTE EVEN
P13200 186067 177724 RORE TEST
2132p4 106067 177720 RORH TEST
P1321@ 106167 177714 ROLB TEST
p13214 186167 177718 ROLE TEST
$13220 1Pb167 177704 ROLE TEST

‘ TNCV
p13224 100004 BPL W12
¢13226 183007 BCC 20 1322
213230 102013 BVC ,+30 12=1, C=1
13232 4104000 HLT y2=C, BUT V=1
£13234 ©@0p411 BR .+24
13236 103806 BCC L+16 12=0
113248 182407 BVS ,+20 12=¢. C=1
p13242 104000 : HLT 12 NOV EQUAL C» V=t
?13244 000405 BR ,+14
013246 182404 BVS .+12 1231, C=0
713250 104pee MLt - 12 NOT EQUAL C, V=1
#13252 @@R4p2 BR ,+6
13254 102201 gvce  +4 1228, Z=0
213256 104002 HLT 18=C. BUT v=1
13262 1044¢e SCOPE

P13262 Q26767 177642 177636 CMP TEST,REFF
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pl13278
13272
213274
#13276
213382
213386
p13312
¥13316
913322

P13326
$13330
?13332
13334
013336
2133402
p13342
g13344
$13346
713350

p13352 .

P13354
213356
013360
213362
P13364
213372
g13374
P13376
213400

213402
2134p6
013414
2134282
213424
213432
013434
P13436
7134490
913446
213454
213462
913470
013472
213474
013476
213500
213502

213504
213510

veg3

pP14g1
124000
gep297
1060267
106067
126067
106167
186167
106167

190004
1832e7
102913
184000
gvg411
103026
102497
104000
aee4gs
1024904
104pp@
pegag2
102001
184000
104498
@26767
g214¢1
104000
pog207
104490

P11667
912767
pR5267
gB4767
#22767
@01370
pog422
1044900
PlL6767
g66767
166767
g26767
pgo14pl
1049¢0
10449¢
goe2e7
peegae
12440

205067
085667

14-FEB~74

177627
177623
177617
177613
177607
177603

177549

gang72
2020@e1
177506
ceee14
177777

177462
peep26
20020
177440

223134
223134

177534

177512

177474

177462
177454
177446
177440

13:06 PAGE 1-43

BEQ
HLT
RTS
ROTBO: RORB
RORB
RORB
ROLB
ROLB
ROLB
TNCV
8PL
8CC
8vC
HLT
B8R
gcc
BVS
HLT
BR
gvS
HLT
BR
BVC
HLT
SCOPE
CMP
BEQ
HLT
RTS
ROTEN1t SCOPE

0*4

X7

TEST+1
TEST+1
TEST+1
TEST+1
TEST+1
TEST+1

412
20
+30

+24
16
.+20

"14
.*12

,+6
L +4
TEST,REFF
Y
X7

JROTATE BYTE 00D

12=1
1221, C=1
12=C, BUT Vai

12=0
|8=9, C=1
12 NOT EQUAL C.

121, C=@
12 NOT EQUAL C,

1228, C=@
18=C, BUY V=1

JADD AND SUBTRACT ALL NUMBERS AGAINST -FIXED NUMBERS

3A+B=C, C-A=B,
TSTARIt MOV
MOV
ARITST?t INC
JSR
CMP
BNE
BR
SCOPE
ADSUB: MOV
ADD
SuB
CMP
BEQ
HLT
SCOPE
RTS
NUMA: 2
ARIEND: SCOPE

a%6,NUMA
#1,REF
REF
%7.,ADSUB
#-1,REFF
ARITST
ARIEND

REF,TEST

NUMA, TEST
NUMA, TEST
REF,TEST

Y )

X7

JTEST COMPLIMENTING ALL NUMBERS

CLR
CLR

TEMP
TEMP+4

BF SHOULD EQUAL BI

}BASE DATA
$1BASE REFERENCE

V=1

Vsl
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z13v 8e5167 283124 TCOM: coM TEMP JCOMPLIMENT DATA
213529 Q05367 223124 pDEC TEMP+4 .. IDECREMENT REFERENCE
213524 26767 083114 pO3116 CcMP TEMP, TEMP+4 ; COMPARE
713532 801491 BEQ o +4 s TEST
213534 104702 HLT ;COMPL IMENT OR DECREMENT FAILED
713536 @¢S516/ 23102 COM TEMP
13547 W@ES257  SR3076 INC TEMP s INCREMENT AND TEST FCR DONE
213545 PL1362 BNE TCOM JNOT FINISHED GO LOOP
213559 1044¢¢ SCORE
;TEST COMB [EVEN BYTE)
213552 005067 203066 CLR TEMP ;BASE DATA
213556 BO5067 203266 CLR TEMP+4 iREFERENCE DATA
213562 105167 2p3056 TCOM2: COMB  TEMP
213566 @PB5367 @R3IB56 DEC TEMP+4
213572 126767 03046 23050 CMPB TEMP, TEMP+4 3 COMPARE
213602 ©@€1401 BEG Y]
2136p2 1040¢0 KLT JCOMPLIMENT OR INCREMENT BYTE FAILED
2136p4 105167 003234 COMB TEMP
213610 105267 @p3@30 INCH TEMP
713614 001362 BNE TCOM2
213616 104400 SCOPE
3 TEST COMB (00D BYTE)
213622 Q05067 pR3020 CLR TEMP JBASE DATA
£13624 QPBR67 203020 CLR TEMP+4 JREFERENCE DATA
213638 185167 £@3011 TCOM3: COMB TEMP+1 10DD BYTE
?13634 @PB367 2p3Q10 " DEC TEMP+4
213640 126767 QP39C1 003902 CMPH TEMP+1, TEMP+4
213646 @014021 BEQ Y
213650 104goR HLT ;COMPLIMENT BYTE FAILED
213652 1065167 R@2767 COMB TEMP+1
#13656 185267 0@R2763 INCE TEMP+1
213662 081362 : BNE TCOM3
213664 184490 SCOPE
3TEST COMPARE ALL VALUE EVEN BYTE WITH 0ODD
p13666 BBBWe7 092752 CLR TEMP }BASE VALUE
213672 126767 @@P2746 Qd@2745 TSCOMB: CMPE TEMP, TEMP+1 s COMPARE
213700 @01421 BEQ 4
p137p2 104000 HLT ~ JCOMPARE FAILED
213794 002001 BGE t4
¢13706 104200 HLT 3V IS NOT = TO N
#13713 @034p1 BLE . +4
013712 1040¢0Q HLT }V 18 SET
913714 Q62767 20k4ag1 @R2722 ADD #401, TEMP
13722 022767 177777 802714 CMP #-1, TEMP
713730 QL1360 BNE TSCOMB
#13732 104402 : SCOPE
¢13734 Q12737 704900 Q16420 MOV #4000, @4 [COUNT
#13742 @52737 7¢QC34Q 177776 B1S #340,@8STATUS
£13750 @42737 ¢Q¢34@ 177776 BIC #340,@H#STATUS
213756 @B52737  #@e3rd 177776 BIS . #320,@#STATUS
*'13764 Q42737 ¢@23IPQ 177776 BIC H3PP,@#STATUS

¢13772 @52737 @Qu240 177776 B1S #240,@4STATUS
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z14Q02
vwi4906
214014
214922
214032
714036
¢14p44
g14egs2
plL4ap6e
214866

214072
214976
2141020
714102
pilaig4
214106
214110
p14112

214120
$14126
#14130
p14132
P14134
014136
014140
@14142

#14150
214156
g14162
714164
P14166
214170
@14172
014176
714200
pl142p2
?14204
014206
214210

p14214
214220
214224
714232
014236
214240

veesd

242737
252737
42737
252737
242737
252737
242737
252737
p42737
124498

232737
po1404
pogen1
pePoR1
209021
pegecl

104490 .
213737;

123727
g21404
poooel
peozel
googel
2000201
1844¢p
212737

212767
20367
1022p1
1849p¢e
po14p1
194000
200367
100421
104000
po1pet
104020
1244pe
PE5037

ees2e7
Pes5¢e67
PeA367
P26767
221471
124220

14-FEB-71
200248 177776
200200 177776
p@B2¢e 177776
200140 177776
PQei4g 177776
000102 177776
wesiee 177776
2QBE4g 177776
200040 177776
0e0B28 177776
2P0010 216420
801224 0008377
204200 016420
202200 176752
176746

176732

216427

176710

176702

176700

176674 176670

13186 PAGE 1-45

BIC
BIS
BIC
B1S
BIC
BIS
BIC
B1S
BIC
SCOPE

#240,04STATUS
#200,84STATUS
#2090 ,@HSTATUS
#140,@4#S5TATUS
#14@,845TATUS
#100,848STATUS
#102,@#¥STATUS
#40,@H#STATUS
#40,@#STATUS

3TEST THAT A WAIT INSTRUCTION IS TERMINATED BY A

s TRACE TRAP

JTEST OF TRACE BIT

IBRANCH iF NOT FOUND

JTRACE SHOULD PASS US
JTHROUGH THE WAIT INSTRUCTION

JSELECTED DEVICES STORED IN REG1
JBRANCH IF NO DEVICES SELECTED
JINTERRUPTS WILL OCCUR

J1F DEVICES ARE SELECTED

JNUMBER UNDER TEST
JREFERENCE NUMBER
JOPERATION UNDER TEST
JTEST SWAB INSTRUCTION

BIT B22,@#STATUS
BEG WAIT3
WALIT
WALT
WAIT
WAIT
WAIT3: SCOPE
MOV #10,881COUNT
sTEST TO SEE IF 1/0 DEVICES WERE SELECTED
cCMPR @¥REGL, 2377
BEQ WAIT4
WAIT
WAIT
WAIT
‘ WALT
WAIT4: SCOPE
MOV #400B ., @HTCOUNT
JTEST SWAB
MOV w@200,TEST
SWAB TEST
BPL yvé
HLT
BEQ L
HLT
SWAB TEST
BMI .+4
HLT
BNE . *4
HLT
ScoPE
CLR e#ICOUNT
sTEST aALL COMBINATIONS OF SWAB
CLR TEST
CLR REF
SWABA: SWAB TEST
CMmP TEST,REF
BEQ .4
HLT

JSWAB FAILED
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214 890367 176662 SWAB TEST
214246 @B%267 176654 INC REF } INCREMENT REFERENCE NUMBER
214252 185267 176653 INCB TEST+1 JINC TEST NUMBER
214256 001362 BNE SWABA JLOOP TILL PONE
214267 184400 SCOPE
214262 BL1R737 0D4PDD 016420 MOV #4000, ®% ICOUNT
peR240¢ NOP=242
177776 CC=177776

JMACRO FOR TESTING CONDITION CODES

+MACR TSCC

BMI L, *+4

HLT JN 1S NOT SET
BvVS  +4

WLT }V 1S NOT SET
BCS ,+4

HLT JIC 18 NOT SET
BEG Y

HLT J2 1S NOT SET
SCOPE

JENDM

+MACR TCCC

BPL Y

HLT IN 1S NOT CLEARED
BvC b4

HLT JV 18 NOT CLEARED
BCC Y]

HLT 1C 1S NOT CLEARED
BNE L

HLT J2 18 NOT CLEARED
scoec -

+ENDM

$TEST MOV

214270 @12737 @@0@17 177776 CCT1: MOV #17,e#CC

T5CC
p14276 1084g1 BMI v+ 4 ,
p1430@ 104000 HLT N IS NOT SET
214302 102491 BVS o4
214304 104000 HLT 5}V IS NOT SET
14306 103401 8CS ,+4
214310 104200 HLT ;C 18 NOT SET
214312 @P01491 , BEQ ,+4
214314 104000 HLT 32 1S NOT SET
g14316 104400 _ SCOPE

714320 @12737 Q@CR2@ 177776 MOV #U,6#CC
TCCC
14326 100001 BPL L +4
214330 10491 HLT JIN IS NOT CLEARED
214332 102001 BVC ,+4
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214334
214336
714348
214342
714344
214346

214350
214352

14360
14362
P14364
014366
p14370
A14372
#14374
214376
214400

@144p2
2144p4

p14412

P14414

214416
p14420
214422
714424
214426
214430
214432

214434
214436

214444
214446
314450
014452
214454
814456
014460

- gl4462

914464

P14466
214470

214476
714500
214502
p145@4
214506
714510

veos

104900
103001
104200
poi1eo1
104000
104400

ePpR257
262737

180401
184000
1024¢g1
104020
103401
104000
ge1401
104000
104490

pee277
162737

100201
104009
102001
104000
183201
104000
o101
1049900
104400

p0e257
162737

102401
104900
1824p1
104000
1834p1
124200
2014901
104900
194400

gee277
42737

1ep4o1
1040082
18241
104002
1834¢1
1840082

14-FEB-71

ppeagL? 177776
eneeL7 177776
177761 177776
fpepead 177776

13196

PAGE 1-~47

HLT
BCC
HLT

-BNE

HLT
SCOPE

ccce
ADD
TSCC
BMI
HLT
gvS
HLT
BCS
HLT
BEQ
MLT
SCOPE

scC
syB
TCCC
BPL
HLT
BvC
HLY
BCC
HLT
BNE
HLT
SCOPE

ccce
suB
TSCC
BMI1
HLT
BVS
KLT
BCS
HLT
BEQ
HLT
SCOPE

sSCC
BiC
TSCC
BM1
HLT
BVS
HLT
BCS
HLT

o’4

L4

#17,e%CcC
. *4
14
L

V44

#17,8%CC
+4
o4
, v é

L4

#-17,84CC
o +4
4
o4

0‘4

#Q,84#CC
-*4
o4

0‘4

1C
12

v
1C
12

IN
v
3C
12

IN
v
I
32

IN
1V

1S
18
IS

18
18
1]
18

1]
IS
18
%]

18
18
18
IS

1§
IS

IS

NOY
NOT
NOT

NOT
NOT
NOT
NOT

NOT
NOT
NOT

NOT

NOT
NOT
NOT
NOT

NOT
NOT

NOT

CLEARED
CLEARED
CLEARED

SET
SET
SET
SET

CLEARED
CLEARED
CLEARED
CLEARED

SET
SET
SET
SET

SET
SET

SET
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?1451¢

14514

14516

214520
14522

714530
214532
z14534
714536
?145402
¥14542
214544
214546
214550

214552
014554

@14562
14564
p14566
214570
214572
914574
214576
L4600
14602

p14604
214606

214614
214616
014620
14622
p14624
P14626
2146342
914632
014634

214636
014649

714644
214646
214650
214653
214654
214656
214660
314662
214664

gatag1
104%00
184400

ged277
94737

100001
104000
102001
104000
1030p1
184900
01001
184000
1844900

@eazs7
252737

164491
104000
102491
104000
1034p1
104000
po14p1
104000
104400

200277
852737

1928401
104000
122401
104000
103401
104000
po14p1
104000
104400

peB277
ee5837

100001
104@p@
102001

104000 .

103901
184000
po1eel
104000
104400

14-FEB-T71
177757 177776
680017 177776
000008 177776
177776

PAGE 1-48

BEQ
HLT
SCOPE

oo
BIC
TCCC
BPL
HLT
BVC
HLT
BCC
HLT
BNE
HLT
SCOPE

cce
BIS
TSCC
BMI
HLT
BVS
HLT
BCS
HLT
BEQ
HLT
SCOPE

scC
BIS
TsCcC
BMI
WLT
BvVS
HLT
BCS
HLT
BEQ
HLT
SCOPE

scC
CLR
TCcCC
BPL
HLT
BVC
HLT
BCC
HLT
BNE
HLT
SCOPE

o4

#177757,08#CC

¥4
oA
Y

Y

#17,@8#%#CC

,+4
o +4
Y )
L

#0,@%#CC

,+4
Y
L o4

J4

@#CC

V+4
44
'*4

9*4

N
IV
H
12

IN
iV
1C
12

IN
v
}C
¥

N
3y

1C

IS

18
18
I8
18

18
s
I8
]

I8
18
18
18

IS
18
18

NOT

NOT
NOT
NOT
NOT

NOY
NOT
NOT
NOT

NOT
NOT
NOT
NOT

NOT
NOT
NOT

NOT

SET

CLEARED
CLEARED
CLEARED
CLEARED

SET
SET
SET
SET

SET
SET
SET
SET

CLEARED
CLEARED
CLEARED

CLEARED
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214666
714679
214672

714676
r14722
rla7ee
214724
214726
g1471¢2
z14712
214714
214716

714728
214722
714724

214732
214732
214734
£14736
214740
214742
7214744
214746
214750
£14752
7147682
g14766
g14774
P14776
215209
gi50e4
7152@6
z15¢12
215714

giseg22
215232
215232

715236

715g42
115242
715052
215252
215¢54
c15¢56
15262

215064
~1B266
. '

[NV

[
ra iy

.
vl
s1s1e

vea3s

208257
00@261
805337

1¢00¢1
1040002
1229¢e1
104020
1830921
124000
po1gvl
124000
124490

p0p257
p00261

205637 .

190001
184000
102p01
1840200
103201
104200
2c1001
104000
124490
912737

213767

926727
2014921

104000

205237

104400

225737

192003 -

852737

212767
200261
185567
18341
104200
222767
321401
104920
124400
doe4p2
220167

124422
2¢5077
212777
212777

14-FEB-71
177776

177776

177357 177776
177776 @81656
001652 28357
177776

215542

0000208 177776
177777 @01614
21607

20377 821574
POR362

163172

1252852 163166
177762 163174

13:06 PAGE 1-49

ccc
SEC
DEC
TCCC
BPL
HLT
BvVC
HLT
BcC
HLT
BNE
HLT
SCOPE

¢ccc
SEC.
SBC .
TcCe
BPL
HLT
gveC
HLT
pccC
HLT
BNE
HLT
SCOPE
MOV
MOV
CMP
BEQ
HLT
CLR
SCOPE
TST

~ BPL
BIS

MOV
SEC
ADCB
- 'BCS
WLT
CMP
BEQ
HLT
SCOPE
EAESRT: BR
JMP

sTEST LEFT SHIFT

ScOPE
CLR
MOV
MOV

@#CC

l‘q

3N IS NOT CLEARED
44

1V 18 NOT CLEARED
,+4 .
iC 1S NOT CLEARED
+4

32 1S NOT CLEARED

e#CC

,+4

IN IS NOT CLEARED
0*4

3}V IS NOT CLEARED
064

iC 1S NOT CLEARED
.4

32 1S NOT CLEARED

#177357,0#STATUS

@#STATUS, TEMP

TEMP, #357

l*4

e#STATUS

®#TRPB IT BIT FLAG
+10 .
#20,8#STATUS JSET THE T BIT
#-1,TEMP

TEMP+1
""4

#377,TEMP
44

. +6 JNOP IF NO EAE
ENDEAE

}JTEST OF LOGICAL SHIFT

eM0 JLOAD MQ WITH @
#125252,0AC iLOAD AC WITH 125252
#-16,,@LSH JLOAD SHIFT COUNT (LSH)

WITH -16



PAE VI93

41516
715112
15114
B15116
p15124
$p1512¢6
715132
B1513%6
715142

715142
n15144
215158
#15156
715164
p15170
715172
215174
P15200
p15292
g15204
p15212
@15214

215216
915220
15226
215234
215249
p15246
215250
215252
215260
915262
p15264
p15272
p15274

P15276
715320
$153¢26
715314
p15322
715324
7215326
715332
#15334
315336
215344
m15346

n1535¢

BE5777
ge14p1
124P00
pe2777
peraga
104¢¢ 0
122777
@21401
1¢4g00

124420
005277
B12777
12777
0es5777
122401
104000
225777
p214p1
124000
122777
201401
104000

104400
812777
812777
ees5077
22777
po1401
1040200
922777
gei4pl
104000
122777
p014p1
1042080

124400
912777
@g12777
022777
gg14p1
124000
805777
182491
164002
122777
pR14p1
124g¢p

124400

14-FEB-71
163154

125252 1631480
epRaR3 163134
163114

177777 163119
200028 163120
163276

1630264

000112 163060
125252 163036
170020 163932
163042

122085 163920
252528 163904
7@eP@3 162776
125252 162756
P402Q20 162760
165252 162744
162732

2ee3ed 162726

13196 PAGE 1+52
TS8T BAC
BEG )
WLT
CMP #125252, eMQ
REG ,+4
HLT
CMPB 22, @SRE
BEQ ,+4
HLT
JTEST RIGHT SKIFT
SCOPE
CLR aM0
MOV #-1,8AC
MOV #16,,8A8H
TST RAC
BMI ,+4
HLT
TST &MQ
BEQ +4
HLT
CMPRB #110,8SRE
BEG e
HLT
s TEST NORMA|IZE
SCOPE
MOV #125252,@aM0
MOV #170003,eAC
CLR @NOR
CMP #100005,@AC
BEQ 4
HLT
CMP #52528,eM0
BEQ .4
HLT
CMPB #3,@8C
BEQ - .4
HLT
;TEST MULTIRLY
SCOPE
MOV #125252, M0
MOV 240000, @MUL
CMP #165252,@AC
BEQ 4
HLT
TST eMQ
BMI ,+4
HLT
cMPB 4300, @SRE
BEQ Y
MLT

3 TEST DIVIOE

SCcoRE

1 COMPARE AC WIT
360 7O HLT

$COMPARE MQ WIT
360 TO -HLT IF B

3y COMPAR
3SKIP HLT IF GO
JHALT ON ERROR

JTEST OF ARITHM
3LOAD MQ WITH @
}LOAD AC WITH -
$LOAD SHIFT COU
3 COMPARE AC WIT
PSKIP HLT IF GO
$HALT ON ERROR

;COMPARE MO WIT
3SKIP HLT IF GO
sHALT ON ERROR

3JCOMPARE SR WIT

H 2

1F BAD

H 125282

AD

E SR WITH 2
00

(LEFT SKIFT)

ETIC SHIFY

1

NT (ASH)
H 100e0e
0D

H 2
oo

H 12

JSKIP HLTY IF GOOD

IHALT ON ERROR

3 TEST OF NORMAL
JLOAD MQ WITH 1
JLOAD AC WITH 1
JSTART NORMALIZ
}COMPARE AC WIT
1SKIP HLY IF GO
$HALT ON ERROR
iCOMPARE MQ WIT
$SKIP HLT IF GO
JMALT ON ERROR
JCOMPARE SC WIT
3SKIP HLT IF GO
JHALT ON ERROR
JTEST OF MULTIP
JLOAD MQ WITH 1
JLOAD MUL WITH

; COMPARE AC WIT
3SKIP IF oo

JHALT ON ERROR

JCOMPARE MQ WIT
JSKIP HLT IF GO
JHALT ON ERROR

$COMPARE SR WI'T
JSKIP HLT IF GO
JMALT ON ERROR

yTEST OF DIVIDE

(RIGHT SHIFT)

12E
25252
78028

£

H 1200805
0D

H 52520
00

H 3
0D
(NORMAL TZE)

LY

25252
ageon
K 1652

H 1060d
o]

M 3p7
oD
(MULTIPLY)

WITH 16,
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715352
2153690
215366
715374
15<¢2
pi%42e
r154p4
115412
715414
n15416

@15422
215426
?15432
7215434
215442
g15444
215446
215452
7#15456

215464
215466
©¥15478
815476
p155@2

215584
215512
215516

215528
215526
215530
215536
€15542

215544
215552
215556
215564
21557¢
215572
15500

215624
215626
215612
2154612
c15414

veEB3

B12777
212777
g12777
2€5%777
ge1ery
174272
2227717
221421
124¢2¢2
1244¢¢

212767
geégael
125667
£227567
2€1421
1240¢e
124420
212737
§12737

pep4el
2Ce423
212737
185777
188375

212777
1285777
122375

832737
ae14z6
242727
pee137
eecece

212737
pe5337
242737
ee5137
12e¢2e3
852737
pegie?

peeaee
peeece
geeaoee
gegzee

gezace

14-FEB-71
125252 162724
177777 162700
zeege2 162702
152666

152525 162652
177777 @@1216
2p1211

177377 @@12@82
216464 pOOQ24
fAC342 pOCB26
2ag228 177776
2ue332

gpe2e7 oea320
20C316

g:eg2e 177570
zpRe360 177776
2037580

235613 oe2p14
egae1e

208368 177776
215542

epce29 177776
177732

13:06 PAGE 1-51
MOV #125252, aMQ
MOV #-1,0AC
MOV #2,80D1V
TST @AC
BEQ 4
HLT
CMP #152525, 8M0
BEG +4
KLT
SCOPE
MOV #-1,TEMP
SEC
SBCB TEMP+1
CMP #177377,TEMP
BEQG t4
HLT
ENDEAE: SCOPE
MQV MPFAIL »@H24
MOV #340,0426
SKPBEL: BR 4
BR TRPA
MOV #200,8#CC
TSTB @TCSR
BPL -4
sBELL ON PASS COMPLETE
BELL! MOV #207,8TDBR
TSTB @TCSR
BPL =4
JROUTINE TO
TRTRAP: BIT #10000,@#SR
BEQ YESTR
BIC #360,@4CC
TRPA: JMP @#BEGIN
TRPB: 4]

;SAVE OLD CONTENTS,

YESTR: MOV
CLR
BIC
coM
BPL
BIS
JMP

YESTR1: @
YESTR2: @
YESRT: RTI!
HALT
PRFLAG: 2

BYESRT,e#14
@#l6
#360,84CC
®8#TRPB

,+10
#20,8%CC
TRPA

$LOAD MQ WITHW 125252

3LOAD AC WITW -1

JLOAD DIV WITH 2 AND DIVIDE
;COMPARE AC WITH € (QUOTIANT)
iSKIP HLT IF GOOD

JHALT CN ERROR

;COMPARE MQ WITH 152525

;SKIP HLT IF GOOD

;DIVIOE ERROR

JPOWER FAIL VECTOR
sPROCESSOR PRIORITY

ISKIP OVER BELL-NOP ON CORE EXPANSION

$LOCK OUT TTY INTERRUPTS
JWAIT FOR FLAG: MAKE SURE NOT BUSY

CHECK FOR TRACE TRAP TO BE RUN WITH PROGRAM

JSHOULD WE RUN WITH TRACE TRAP
JYES

sCLEAR TRACE TRAP
JSTART OF TEST WITH TRACE OFF

SET UP FOR TRACE TRAP

INEW TRAP VECTOR
INEW CONDITION CODES

JSET TRACE TRAP
$START OF TEST WITH TRACE ON

JSTORAGE FOR 007 pC

3STORAG FOR ODT STATUS

IRETURN TO PROGRAM FROM TRAP
JRTI FAILED

JPRINT ROUTINE BUSY IF NOT ZERZ?

JENTERED WITH SYSTEM TRAP CALL(HLT)
JPRINT QUT THE ERROR PC AND STATUS REGISTER
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15616 @E5767 177772 PRINT: TST PRFL Au 11S ROUTINE BUSY
715622 @€14¢1 BEG T )
Al5624 @ogRe2 RTI JYES EXIT
715626 @BE€5267 177762 INC PRFLAG INO SET FLAG
15632 Q36727 161732 22000 BIT SR.%#222¢22 JITEST FOR INMWIBIT PRINT 0OUT
015640 @gE14p1 BEQ L+ tBRANCH TO PRINT
715642 @d€Q461 BR PRINTL JINHIBIT, RETURN YO MAIN STREAM
715644 Bl2667 @166 MOV (6)+,SAVPC JPC OF FAILING ROUTINE
21565 @Bl2667 @€@2164 MOV (6)+,SAVCC JCC OF ERROR CONDITION
715654 Q24646 CMP -(6),-(86) JREPOSITION THE STACK
215656 Q42767 202140 162112 BIC #142,5TATUS
p1566é 185777 ¢7@2144 TSTB ®TCBR SWAIT FOR FILLAG
p1567@ 1908375 BPL -4
p15672 912777 202215 002132 MOV #215,@8TDBR ICR
¢13700 1€5777 22e130 TSTR @TCSR
P15794 102375 BPL =4
235706 @12777 ¢@e212 pPOQR116 MOV #212,@TDBR JILINE FEED
p1%5714 105777 202114 TSTB ®TCSR
©15720 1@837% BPL 4
915722 @10267 2080276 . MOV %21 SAVR2 . JSAVE R2
pis726 @10367 J@2R74 MOV X3:8AVR3 ISAVE R3
715732 0@le467 eo@B72 MOV X4,85AVR4 JSAVE R4
P15736 Rle7ge 200074 MOV SAVPC, %2
p15742 @B4767 02Q2@74 JSR %X7,PRTAB JPRINT OCTAL NUMBER
P15746 Q12777 QQR248 0202256 MOV #240,08TDBR
g15754 105777 @@0034 7878 @TCSR 3SPACE BETWEEN WORDS
P15768 100375 BPL -4
#15762 Bl67¢2 Z@ep52 MOV SAVCC, %2
p15766 B04767 222250 JSR %7 PRTAB JPRINT OCTAL NUMBER
¢15772 Q16722 ce@ie26 MOV SAVR2,%2 JRESTORE REGISTERS
215776 @l67e3 eoeLez24 MOV SAVR3I X3Z
gl6pg2 @lé7¢4 202822 MOV SAVR4, %4
216206 @05767 161556 PRINT1: TST SR JTEST FOR HALT SWITCHW
P16012 100001 BPL 4
g16p14 0CPQRD HALT JHALT ON ERROR SET
p16016 Q05087 177572 CLR PRFLAG JCLEAR FLAG WHEN DONE
p160@22 0Q0Qer2 RTI JRETURN TO MAIN STREAM
p16@24 QALOQQO SAVR2: 2
©16026 @020 SAVR3:. @
p16030 @00QPR0 SAVR4: @
PL6032 177566 TDBR! 177566 1DATA
£16034 177564 TCSR: 177564 3STATUS
216236 220000 SAVPC: 2
p16240 QROC20 SAVCC: D

16756 BUFF=FIN 1END OF PROGRAM-SF AREA,
P16Q42 @€5267 202252 PRTAB: CLR BINCT
216046 QR5@s7 202244 CLR WGTCT
16352 Q12724 216324 MOV #LIST, %4 JGET LIST ADDRESS
216056 Q12767 02225 @RR236 MOV #5,ASCNT
216264 @12767 2@227 200220 MQV #7,SEVEN
p16072 @127s87 220221 @@e214 MOV #1,DECML
21610@ 1€5777 177733 WAIT1: TSTR ®@TCSR

z16194 1£237%5 BPL WAITL




FALX11

216125
216112
216112
216122
716122
216138
216134
216142
216144
216152
216152
216160
716164
216178
216172
216200
2162¢4
p16212
216216
p16222
216226
216232
216234
g16242
16244
2162456
216250
p16256
216262
216264
216270
p16274
216276
216300
16324
216326
216312
216312
216314
716316
216320
216322
716324
216326
216332
216332
216334

216336
216342
2163544

J16352
16255

vée3

285722
120424
812777
pee4agld
g12777
p167:3
212267
225167
ga67¢3
pe1412
p66767
25267
P26723
ge137¢e
@62767
pl6724
pe66767
205067
2e5087
pe5367
221410
212723
P66767
225323
Re1373
pee730
212757
105777
108375
Pp14477
285347
PP14p1
pee767
105777
100375
geoze7
200209
peogno
gogeny
@eopee
pooone
geesno
aeapo
PeACE
peBIN0
geaape
gogegaa

p22626
Pl12667
pe0177

2327467
2136

14-FEB-71

c0e2632

202261
282155
202152
202144
nee142

pRe135%
2ezi3a
go0126

zeezsd
202114
agoie2
egeiee
geep76

20¢274

goacees
zeces2

geeaes
177552

177542
fo2e26

177532

161432
cere54

177712

177722

20C136

0e2120

pee182

geopse

2e2g44

161212

13:26 PAGE 1-53

TST %2
BMI1 MINUS SNEG SIGN PRINT 1
MQV #260,aTDBR }POS SIGN PRINT 2
8R STAR
MINUS: MOV #261,8TDRR
STAR: MOV SEVEN, %3 JPUT MASK IN R3
MOV %2, TOODLE JGET READY TO DOODLE NUMBER IN TOODLE
COM TOODLE ;COMPENSATES FOR COMPLEMENT DURING BIC
BIC TOODLE %3 3AND IN OCTAL CHARACTER
BEQ WRTOC JZERO, WRITE @ IN LIST .
MKNUM: ADD DECHML,»WGTCT JCOUNT UP TO
INC BINCT JAND RECORD
CMP WGTCT,%3 i SAME BINARY WEIGHT
BNE MKNUM JKEEP COUNTN
WRTOC: ADD #260,BINCT JADD ASCII PREFIX
MOV BINCT,(4)+ SWRITE ASCII CHAR IN LIST
ADD SEVEN,DECML JEXPAND BINARY WEIGHT
CLR WGTCT
CLR BINCT
DEC ASCNT
BEQ XLIST 315 CHMAR IN LIST
MOV #3,%3 3SET X3 FOR ADD LOOP
MOADD: ADD SEVEN,SEVEN JMAKING SEVENTY BY SEVEN
DEC %3
BNE MOADD A
BR STAR INX SEVEN SET GET NX OCTAL
XLIST: MOV #5,ASCNT JSEND 5 CHAR TO TTY
WAIT2: TSTB 8TCSR
BPL WAIT2
MOV -(4),8TDBR
DEC ASCNT
BEG WOFHM ) JFINISH PRINTING GET NXT NUM
BR WAIT2
HOFHM: TSTB @TCSR
BPL , -4
RTS %7 JHEAD FOR HOME
TOODLE: @
SEVEN: @
DECML: @
WGTCT: B
BINCT: @
ASCNT: @ - ; »
LIST: 7@
f .
:/ Z
2
@ ¢
;SCOPE LOOP ROUTINE ENTERED BY USER TRAP
SCOPEB: CMP (6)+,%6 {REPCSITION THE STACK
MOV (6)+,CC ;FOR WHEN TRACE IS ACTIVE.
JMP MRETURN i SCOPE RETURN
iSCOPE OR/AND ITERATION LOOP FOR EACH TEST 40800 TIMES
SCOPEC: BIT #42202,SR 1TEST SR FOR SCOPE
BNE SCOPESB $YES SCOPE °
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,16360 832767  4p4erO 161222 BIT #40v.o SR INO - TEST FOR ITERATION

216366 @212¢7 BNE SCOPEG JINMIBIT ITERATION

216370 @26767 QARBO25 Q@ge@22 CMP SCOPEF, ICOUNT

216376 001433 REQ SCOPEG . JEXIT - DONE

216402 Q85267 ¢@IR16 INC SCOPEF s INCREMENT COUNT

216424 Q0E754 BR SCOPEB iLOOP SOME MORE

716426 QESB67 2pLB1D SCOPEG: CLR SCOPEF ;CLEAR COUNT

16412 Bli667 e@ZRCE MOV @%6,RETURN 1SAVE SCOPE RETURN POINTER

pL6416 @foev2 RTI sRETURN INLINE-NEXT TEST

16420 DL4ADQD ICOUNT: 40080

p16422 ©CO0VO0 SCOPEF: @ 3COUNT LOCATION FOR ITERATION LOOP

n16424 @B3I750¢ RETURN: BEGIN s ADDRESS OF LAST TEST
;GROUP OF NESTED SUBROUTINES

16426 BOB227 SUBR1: RTS %7 SONE INSTRUCTION

016430 @0R277 SUBR2: sCC ‘ s ONE DEEP

16432 @PB20B7 RTS X7

216434 @B4767 177770 SUBRJI: JSR %7,SUBR2 JTWO DEEP

pl644p @0B207 . RTS %7

216442 @R4767 177766 SUBR4: JSR %71,SUBR3 JTHREE DEEP

016446 Q02207 RTS %7

7164590 PR4767 177766 SUBR5: JSR %7+5UBR4 ;FOUR DEEP

p16454 pPO297 RTS %7

216456 BR4767 177766 SUBR&! JSR %7,SUBRS 3FIVE DEEP

316462 @002¢7 RTS %7

SENTER HERE OR POWER FATL

216464 QlB046 PFAIL: MOV %B,-(6) JSAVE REGISTER OR STACK
16466 @10146 MOV %1,-(6) JWHEN POWERING DOWN

g16470 B18246 MOV %2,-(6)

p16472 @10346 MOV %3,-(6)

16474 P1l@446 MOV %4,-(6)

816476 R10546 : MOV %5,~(6)

16500 @16746 161320 MOV 24,-(6)

16594 @12737 000002 202006 MOV #RY], dH6 $IN SAVE OF NE EAE

16512 @13746 002266 MOV @RAC, - (6)

16516 @13746 202264 MOV @#MQA, ~(6)

P16522 B13746 000270 MOV @®#SC,=(6)

P16526 @10667 200010 MOV %6)SAVRG JSTORE STACK POSITION
216532 @12767 816544 161264 MOV #RESTART, 24

216540 000000 HALT JH LT ON POWER DOWN NORMAL
P16542 pOOQOCR SAVR6: 0 15 ACK 1S SAVED WERE
216544 @l67¢6 177772 RESTART: MOV SAVR6, %6 {RESTORE REGISTER OFF STACK
16550 Q12637 @paA27e MOV (6)+,R@%S(

P16554 Q12637 0RC264 MOV (6)+,@8MQ J1MQ MUST BE LOADED BEFORE AC
?16560 812637 003266 MOV (6)+,R¥AC

r16564 205037 @P0OAZ6 CLR 886 JRESTORE TIME OUT

216570 @12667 161233 MoV (6)+,24 IWHEN POWERING UP

16574 Q12625 MOV (6)+,%5

016576 Pl26u4 MOV (6)+,%4

pl66py pl2e6ecsy MOV (6)+,%3

p166p2 Ql26p2 MOV (6)+,%2

P166pd BLl2601 MOV (6)+,%1

216606 Q12604 MOV (6)+, %2
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216610
216612

216614
216616

@16622
716624

216626
216630
216632

216634
216636

B16644
216646

216652
216654

216756
©16760

216762
716770
216776
y17004
2177056
817¢12
P17014
217022
717026
717034
g17042
¢17a50
217056
217264
p179872
ci7100
ri7102
17104
17106
f17112
17114
c1712¢

vees
p00002
125252

glé6612
252525

pl6622
177777
p16626

216626
125252
216632
52525

pRooBY
16634

p16644

pooRewY
pl6644

plees2
pleesa
poeo00
pl16756

pooYow
00207

@gl6762
p12767
@12767
p32767
ge14p1
peo2g7
P16746
516746
@12757
p12757
@13737
P13737
p13737
@13737
813737
@13737
00442
@l26ma2
gBs5726
@227v2
201420
pe2rne
901463

14~FEB~71
PP3750 176550
oOB481 176466
2012083 16@564
168770

160766

217122 160756
peN3I43 16@752
237778 @3777¢@
257779 @5777¢@
@77770 @77770
117778 1177780
137772 13777¢@
157773 15777¢@
g17742

¢17246

13:06 PAGE 1-85

RTI tRETURN TO MAIN LINE
8 125252
;FIXED VALUES FOR USE IN TEST
B ; ADDRESS OF B
p52525
,=B+10
Al -1
A+4
.=A+4
125252
A+10Q 3} ADDRESS OF A+10
p52525
;FOR STORAGE
C: 2
C 1 ADDRESS OF ¢
,=C+18
TEMP: ]
TEMP 1ADDRESS OF TEMP
+=TEMP+6
TEMP+10 JADDRESS OF TEMP+1@ OR "p"
D: [
,=.+100
FIN: ] }BUFFER FOR SP . .
USER: RTS %7 sOVERLAY USER ROUTINE HERE IF 4KW, USE BANK1 [F 8KW

;PDP-11 MEMORY DETERMINATION AND SETUP
(USE WITH VARIABLE CORE QUANTITY SYSTEMS

2FIN + 4 tAPPLICABLE TO SYSTEM TEST 21
DET1: MOV #BEGIN,TRPA+2

MoV #4021, SKPBEL $;BR ,+4

BIT #1000,SR JCHECK VARIABLE CORE SWITCH

REQ DET4 JUSE VARIABLE CORE ROUTINE

RTS %7 ;4K ONLY
DET4: MOV 4,-(6) 3}SAVE TRAP VECTOR

MOV 6r=(6) JSAVE TRAP STATUS

MOV #DET2,4 ;TRAP VECTOR SETUP

MOV #340,6 s TRAP STATUS SETUP
FIGHT: MOV ®#37770,0#37770 3;CHECK FOR 8K
TWELVE: MOV @#57772,8#057770 JCHECK FOR 12K
SXTEEN: MOV QH#077770,04077770 JCHECK FOR 16K
THWENTY: MOV eR117770,0%117770 ICHECK FOR 28K
TWOFOR: MOV @#137770,8%137778 JCHECK FOR 24K
TWOEIG: MOV @K157770,0%157772 JCHECK FOR 28K

BR STRT28
NET2: MOV (6)+,%2 JRETRIEVE TRAP PC

TST (6)+ IDISCARD TRAP STATUS WORD

cMP HEIGHT+4,%2

BEQ DET3 4K

CMP HTWELVE+4,%2

REQG STRTS 1 8K



*LXll

wi7122
217126

#1713¢

n17134
¥17136
¥K17142
717144
817150
717152
217154
017160
717164
P17166
#17170
217172
717176
217200
017202
017284
217206
217212
17216
p17228
g17224
817230
217232
817236
217242
p17244
817258
017254

p17256
p17262
017266
217279
217274
217300
p173e2

p17306

p17312
p17316
p17322
217326
717332
717336
P17342
w17346
ni7352
917356
217362
#17364
(17372
¢174p22
¢17406

veg3

822722
@01453
g227¢2
201443
@227¢2
201433
pe2ra2
001423
p0a415
212667
P12667
ooo227
050020
P1p1p2
p62722
812921
20201
PP1375
peg2g7
PPave7
po4767
pBR756
PB4767
a84767
pea7s51
204767
Q04767
ARB744
Po4767
pe47e7
peo737

p04767
po4a767
poB732
@C4767
po4747
p2a725
p12701
po4767
gL27¢1
04767
p12721
P04767
p127¢1
po4a767
@127¢1
PO4767
P12721
pR4767
@227
12767
212767
12747
212767

14-FEB~71
717254
p177262
217273

217376

160626
160620

216762

op0a7e
agin146

pRBR6S
pRR152

oeoBs4
pee152

poea62
2gRa154

eoep60
002156

2eoe56
PpR162

140000 -
177654
1220000
177644
100000
177634
260820
177624
240009
177614
20070
177604

143756
PR3240
123756
ver24

116146
116264
776132
A76250

13:86

NET3:

MOVE:

STRT28:

STRT24:

STRTZ20!

STRT16:

STRT12:

STRTS8:

XFER28:
XFER24:
XFER2@:
XFER16:
XFER12:

XFERS8:

MOD24:

MOD22

PAGE 1-56

CMP HSXTpeN+d, %2

BEQ STRT12 112K

CMP #FTWENTY+4,%2

BEQ STRT16 116K

CMP H#TWOFQR+4,%2

BEQ STRT2D 120K

CMP BTWOE1G+4,%2

BEQ STRT24 ;24K

BR STRT28 128K

MOV (6)+,6 JRESTORE TRAP VECTOR
MOV (6)+,4 sRESTORE TRAP STATUS
RTS X7 JCOMMENCE PROGRAM
CLR %0 JSET UP MAIN CORE CURRENT
MOV %1:%2

ADD #FIN+2, %2 3SET UP MAX CORE MOVE
MOV (@)+, (1) IMOVE WORD

CMP %23 %1 JMOVE COMPLETE?

BNE o4 JMOVE ANOTHER WORD
RTS %7 yMOVE COMPLETE

JSR %7,XFER28 }START 28K TRANSFER
JSR %7,M0D24 3START 24K MODIFY

BR DETS

JSR %7+ XFER24 JSTART 24K TRANSFER
JSR %7,M0020 JSTART 28K MODIFY

8R DETS3

JSR %7, XFER20Q 1STARY 20K TRANSFER
JSR %7,M0D16 }START 16K MODIFY

g8R DET3

JSR %7 XFER16 JSTART 16K TRANSFER
JSR %7.M0D12 JSTARY 12K MODIFY

BR DET3

JSR %7+ XFER12 5STARY 12K TRANSFER
JSR %7 M0D8 }STARY 8K MODIFY

BR DET3

JSR %7+ XFERS }START 8K TRANSFER
JSR X7,M0D4 sSTART 4K MODIFY

BR DET3

MOV #140000,%1 JSET UP MOVE START LOCATION
JSR %7 +MOVE 360 TO MOVE SUBROUTINE
MOV #120000,%1

JSR %7 ,»MOVE

MOV #100000,%1

JSR %7 MOVE

MOV #H6000B %1

JSR %7+ MOVE

MOV #40000,%1

JSR %7+ MOVE

MOV #20000,%1

JSR %7+ MOVE

RTS %7 tRETURN FROM TRANSFERS
MOV HBEGIN+140006, TRPA+1208282

MOV ¥NOP,SKPREL+12000¢

MOV HBEGIN+120006, TRPA+1CEC02

MOV 4M0OP,SKPREL+1000079
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717414
217422
717430
717436
217444
717452
217462
$17466
217474

veg3

212767
212767
212767
212767
212767
812767
212767
212767
pee2e7
pveoel

14-FEB-71

183756 856116
eo¢242 056034
763756 036102
200242 036020
743756 416066
2p7240 216204
?23756 176052
gerz43 175770

13:06
MOD16:
MOD12:
MOD8:

MOD4:

PAGE 1-57

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTS
’END

#BEGIN+100@26, TRPA+60902
ENOP,SKPBEL+600082

#BEGIN+60006, TRPA+40002
#NOP,SKPBEL+4080200

BREGIN+40Q0C26, TRPA+200E2
#NOP,SKPBEL+20000

#BEGIN*20006, TRPA+2

#NOP, SKPBEL

%7 JRETURN FROM MODIFY
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A
AC |
ADSUB;
ARTEND
ARITST
ASCNT
ASH

B
BEGIN
BELL
BINCT
BR
BUFF

C

ccC
CcCT1
CLINCT
CMP1
CMP2
COMPAR
CURPAT
0
DATAL
DATA2
DATAZ
DATA4
DECML
DELAY
DET1
DET2
DET3
DET4
Dlv

[]o]
EAESRT
CIGHT
ENDEAE
F

FEND1
FENDZ
FIN
FUNCTI
HOFHM
HLT
HPCSR
4PDBR
HPOUT
HPOUTL
HPOUT?Z2
HPOUTR
HRCSR
HRDBR

vepg3

16622
poRB266
13440
p135@2
P13414
p16322
200374
16612
@03758@
215504
216329
aloore
#16756
216634
177776
214270
gR2es2
p12740
B12762
#l12734
pB2046
#16654
pR1320
RP1366
821452
pe1554
716314
ge1569
p16762
gi7102
217154
2170192
goRR276
00201
B15056
B17034
#15446
poo000R
p02230
202206
P16756
P02170
216300
124000
pLe234
poR236
PR1454
@021462
Pe1536
301472
pRB2309
PRP232

14-FEB-71

HSRIN1
HSRINZ
HSRINR
JCOUNT

LP6
LPCSR
LPDBR
LPINTR
LSH
MAINLI
MINUS
MKNUM
MOAND
MOD12
MOD16
M0DZQ
MoD24
MOD4
MOD8
MOVFE
MQ

MUL

N
NOEAE
NOP
NOR
NUMA
PFATL
PRFLAG
PRINT
PRINT1
PRTAB
R

RB

RD

REF
REFF

13186

20137¢
201376
2214024
216420
020100
PB1556
@B2104
216324
221562
201602
ggleg4
ggle22
202240
032172
281702
201710
281770
202000
202836
AP1736
epB242
poee244
2@1726
ppe302
pe1206
g16122
016152
916234
217430
@17414
217400
P17364
217460
17444
817166
000264
aoB274
ppoga1
008366
poa24@
2803080
013500
?16464
215614
215616
216026
p16@42
pR4000
podpa2
ppegr4
013126
013126

PAGE 1-58

REG1
REND1
RENDZ
RESTAR
RETURN
RF1
RFCAR
RFCSR
RFCSRH
RFDAE
RFDAR
RFDBR
RFSTAR
RFWC
ROTALL
ROTBE
ROTBO
ROTEN1
SAVCC
SAVPC
SAVR2
SAVR3
SAVR4
SAVRS
SC
SCOPE
SCOPESB
SCOPEC
SCOPEF
SCOPEG
SEVEN
SKPBEL
SOLPAT
SR

SRE
ST1
sT2
ST3
sJ4
S75
ST6
ST7
ST8
STAR
START
START2
STATUS
STRT1?2
STRT16
STRT20
STRT24
STRT28

pp1224
Pe2434
p02404
716544
016424
pR2060
2pa256
epo260
PP0262
ppR246
apP252
eee250
e2954
ge254
213016
13166
213276
013400
9160480
P16236
816024
216Q26
216230
216542
pp0278
194400
P16336
p16350
16422
16406
P16312
015464
p02p850
1775780
po@R72
pRO636
PoB654
epe700
apa732
peB754
op1020
gp1p52
#@1142
216138
pro400
Ppp440
177776
217256
017244
017232
0172202
@17206

STRT8
SUBR1
SUBR?2
SUBR3
SUBR4
SUBR5
SUBR6
SWABA
SXTEEN
TC

TC1
TC2
TCBA
TCBLK
TCCM
TCOT
TCEXPE
TCF1
TCF1A
TCF2
TCF3
TCF4
TCFIRS
TCIv
TCLAST
TCOM
TCOM2
TCOM3
TCR1
TCR1A
TCR2
TCR3
YCR4
TCRB1
TCRBK
TCRBUF
TCSR
YCST
TCWB1
TCWRBK
TCWBUF
TCWC
TDBR
TOSR
TEMP
TEST

T IME
TJSR1
TJSR2
TJSR3
TOODLE
TRCSR

017278
B16426
016430
#16434
P16442
§16452
016456
@14224
217050
177349
gen322
pRB342
pOB316
pg2202
2o23e6
ge0312
pe2204
pB2260
ap22%2
pP2312
oR2326
p@2374
222176
PRo320
g02200
213514
13562
713630
pB2532
BR2566
aP2574
pR2610
pP26%6
g@2722
pR2664
pg2750
216034
gRe310@
go2504
gp2452
aR2750
2902314
@16832
p16034
Bl16644
#13130
po1700
012340
012342
p12354
16310
eop220
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TRDR
TRPA
TRPB
TRTRAP
TSCOMB
TSROT
TSROT2
TSRT2A
TSTAR]
TTCSR
TTDBR
TTYINI
TTYINZ2
TTYIN3
TTYING
TTYINR
TWELVE
TWENTY
TWOEIG
TWOFOR
TYOUT
TYOUTL
TYOUTR
USER
WAIT1
WALT2
WAIT3
WAIT4
WD
WGTCT
WORDCT
WRTOC
XFENDZ
XFER12
XFER16
XFER2Q
XFER24
XFER28
XFERS
XLIST
YESRT
YESTR
YESTR1
YESTR2

veo3

geg222
215536
#15542
§15520
g13672
212774
pl3140
P13132
2134p2
g2g224
ge@226
Pe1226
pe1234
pe13p2
ge1306
P01242
217042
217056
p17@72
017064
p21322
PP1330
P01340
216760
gl61p9
gl16256
p14110
gl4149
peoQ14
B16316
pe2174
@16172
po24p2
217342
§17332
17322
@17312
p173p2
17352
216250
Pp15610
#15544
P156324
Al5626

ERRQRS DETECTELS @

RUN-TIME: 22 SECONDS

SKOCORE USED

14-FEB-71

13186
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