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ABSTRACT

CEKSA/B ARE PROCRAMS DESIGNED TO DETECT AND REPORT LOGIC

FAULTS IN THE PDP 11/70 CENTRAL PROCESSING UNIT. THEY

CONSISTS OF 210(8) INDIVIDUAL TESTS CAREFULLY DESIGNED

AND SEQUENCED TO DETECT AND ATTEMP:P TO IDENTIFY LOGIC

FAULTS AT A MINIMUM HARDWARE/SOF TWAR- LEVEL. “THESE TESTS

éME?ECSARTITIG\IED INTO TWO STAND-ALONE °©ROGRAMS AS DESCRIBED
LOW.

A. BASIC INSTRUCTION TESTS

CEKBA CONSISTS OF A LOGICALLY SEQUENCEZD SET OF INSTRUCTION
TESTS DESIGNED TO VERIFY THE INTEGRI Y OF THOSE INSTRUC-
TIONS AND LOGIC OPERATIONS USED C'. [rHE UTILITY ROUTINES
'ngaTcg:ngE ERROR REPORTING AND SCOPE LOOPING FACILITIES

ANY FAULT DETECTED IN THIS PROGRAM CAUSES THE PROGRAM TO
"HALT'' WITH THE CONSOLE ADDRESS LIGHTS INDICATING THE
ERROR PROGRAM COUNTER AND THE CONSOLE DATA LIGHTS SHOWING
THE TEST NUMBER (FOR TESTS 24 AND ABOVE). ADDITIONAL
FAULT IDENTIFICATION INFORMATION IS AVAILABLE IN THE PRO-
GRAM ANNOTATION FOR THE FAILING TEST.

[F THE PROGRAM HALTS AT LOCATION 6 OR 12 (ADDRESS LIGHTS

OF 10 O° 14) THE FROGRAM ANNOTATION FOR THE INDICATED

TEST NUMBER, SHOULD GIVE A CLUE TO THE

PROBLEM. TO LOOP ON THE ERROR THE HALT MUST BE REPLACED

BY THE OCTAL CODE SHOWN IN THE COMMENT FIELD OF THL HALT

AND THE PROGRAM RESTARTED AT 200, OR THE START ADDRESS OF THAT
PARTICULAR TEST.

DURING THE FIRST PASS THE PROGRAM WILL TYPE '‘AA'* AND THE
PROGRAM TITLE.

B. ADVANCED INSTRUCTION AND MISCELLANEOUS LOGIC TESTS

CEKBB CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
TESTS FOLLOWED BY A SET OF MISCELLANEOUS LOGIC TESTS. THE
INSTRUCTION TESTS COMPLETE THE TEST OF THE PDP 11/70 IN-
STRUCTION REPERTOIRE. THE LOGIC TESTS VERIFY SUCH THINGS
AS: 1) THE INTERNAL REGISTERS; 2) REGISTERS SET 1: 3)
INTERNAL INTERRUPTS. 4) BUS REQUEST LEVELS 4, S, AND 6;

5) INTERNAL TRAPS, AND ABORTS; 6) OUTER MODE SELECTION:
AND 7) EXTERNAL TRAPS AND ABORTS. EACH TEST IN THIS
PROGRAM (CALLS A ‘'SCOPE LOOP'' UTILITY THAT FACILITATES USER
CONTROL OF TEST SELECTION AND EXECUTION VIA THE CONSOLE
SWITCH REGISTER.

UPON DETECTION OF A LOGIC FAULT EACH TEST IN THIS SECTION
CALLS AN “ERROR SERVICE'' THAT REPORTS IT AS HARD COPY ON
THE CONSOLE TERMINAL DEVICE. THE ERROR SERVICE ROUTINE

ALSO FACILITATES USER CONTROL OF THE PROGRAM SEQUENCE VIA

SEQ 0003



mo
L ]

N . £ 1
CONSOLE SWITCH REGISTER OPTIONS. AFTER REPORTING THE ERROR
THE PROGRAM CONTINUES ON ITS NORMAL SEQUENCE UNLESS MOD-
é;%EgNBY THE USER ACTIVATING THE "HALT ON ERROR'' SWITCH

C. IMPORTANT NOTE

THE PROGRAM ANNOTATION IN CEKBA AND THE TYPED ERROR REPCRTS
IN CEXKBB ARE BASED UPON THE KNOWLEDGE THAT ALL PREV]IOUS
TESTS WERE FAULTLESS AND THAT THERE IS ONLY ONE SINGLE
POINT FAILURE IN THE PROCESSOR. THIS MEANS THAT [F EITHER
PROGRAM, OR THE PROGRAMS THEMSELVES, ARE NOT RUN IN SE-
QUENCE, THE ERROR MESSAGE MAY NOT BE VALID.

ALTHOUGH EACH ERROR ANNOTATION AND TYPED MESSAGE CONCLUSION
HAS BEEN PROVEN B8Y PHYSICAL FAULT INSERTION (ONE SIGNAL
STUCK LOW), IT IS HUMANLY IMPOSSIBLE TO GUARANTEE THAY

THE ERROR REPCRT IS 100X CORRECT. THE SOLE FUNCTIOM OF

THE ERROR REPORT IS TO DIRECT THE USER TO THE MOST PROBABLE
AREA OF FAILURE.

REQUIREMENTS

- S i . —

EQUIPMENT

PDP 11/70 CPU WITH OPERATORS CONSOLE

LA30 OR EQUIVALENT TERMINAL

NOTE: THIS DIAGNOSTIC SUPPORTS THE PDP-11/74, AN EX-
PERIMENTAL, IN-HOUSE PROCESSOR.

STORAGE

CEKBA REQUIRES 16K TO LOAD AND RUN
(EKBB REQUIRES 16K TO LOAD AND 32K TC RUN

PREL IMINARY PROGRAMS

CEKBA RECQUIRES THAT TWO INSTRUCTIONS WORK:
"BR"' AND 'HALT"'

(EKBB REQUIRES THAT (EKBA RUN
LOADING PROCEDURE

BOTH CEKBA AND CEFBB ARE LOADED FROM THE XXDP MEDIA.
REFER TO THE XXDP MANUAL FOR FURTHER INFORMATION.
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6.1

4.2

4.3

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

SEE 5.1
STARTING ADDRESS

200
PROGRAM AND OPERATOR ACTION

A. C(EKBA

1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3)

7. LOAD ADDRESS 200

4. THE PROGRAM WILL PRINT ''AA'" AND THE TITLE THE FIRST
TIME THROUGH.

3. PRESS START

5. THE PROGRAM WILL LOOP AND END OF PASS WILL BE TYPED
AFTER THE REQUIRED PASSES.

B. C(EKBB

1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3)

2. ENSURE RH CONTROLLER IS ENABLED, IF SW<5>=0

3. IF AN RKO5 IS AVAILABLE (AND THERE WAS NO RH) ENSURE
AT LEAST ONE DRIVE IS ENABLED; IF SW<5>=0

4. LOAD ADDRESS 200

5. SET SWITCHES (SEE SECTION S5.1)

6. PRESS START

7. THE PROGRAM WILL LOOP AND AN END OF PASS MESSAGE WILL

Bt TYPED EVERY PASS.
OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

A. (EKBA
NONE
B. C(EKB8B

WITH SW<15:0>-0 THE PROGRAM WJ_ PRINT OUT ON ERRORS AND
CONTINUE. "END OF PASS'' WILI B. TYPED AT THE COMPLETION
Of EACH PASS.
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THE SWITCH SETTINGS ARE:

SW<15>=1 ... HALT ON ERROR
Sw<14>=1 ... LOOP ON TEST
SW<13>=1 ... INHIBIT ERROR TYPEQUTS
SW<12>=1 ... INHIBIT T BIT TRAPPING

SW<11>=1 ... INHIBIT ITERATIONS

SW<10>=1 ... RING BELL ON ERROR

SW<9> =1 ... LOOP ON ERROR

SW<®> =1 ... LOOP ON TEST IN SW<7:0>

SW<7> =1 ... NO ACTION

SW<6> =1 ... SKIP BUS REQUEST 6 TESTING

SW<5> =1 ... SKIP BUS REQUEST S TESTING

Sw<é> =1 .., SKIP BUS REQUEST 4 TESTING

SW<0> =1 ... SKIP OPERATOR INTERVENTION TESTING

SUBROUTINE ABSTRA(TS

A. CEKBA
SEE 5.2.4 AND 5.2.5
B. CEXBB

SPURIOUS ERROR HANDLER

THIS ROUTINE IS CALLED BY AN UNEXPECTED TRAP TO LOCATION
4 OR 114. IT PRINTS A SHORT MESSAGE FOLLOWED BY THE PRO-
GRAM COUNTER AT THE TIME OF THE TRAP AND THE APPROPRIATE
ERROR REGISTER (I.E. THE CPU ERROR REGISTER IN CASES OF
?RL!'EN;OT%;:)AND THE MEMORY ERROR REGISTER IN CASES OF A

SCOPE

THIS SUBROUTINE CALL (VIA AN IOT INSTRUCTION) IS PLACED
BETWEEN EACH TEST. IT RECORDS THE STARTING ADDRESS OF
EACH TEST IN LOCATION "SLPADR'' AND 'SLPERR'' AS IT IS
BEING ENTERED. IT ALSO CONTROLS TEST JTTERATION, LOOPING,
AND SEQUENTIAL FLOW CHECKS (SEE 5.2.8).

EFROR

THIS SUBROUTINE CALL (VIA A EMT INSTRUCTION) IS USED TO
REPORT ALL ERRORS. (REFER TC 6)

TRAP CAT(CHER
A TL+2" = "HALT'" SEQUENCE IS REPEATED FROM LOCATION O TO
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5.2.5

5.2.5.1

5.2.5.2

5.2.5.3

5.2.6

5.2.7

5.2.8

H 1
LOCATION 776 TO CATCH ANY UNEXPECTED TRAPS (EXCEPT & AND
114). THUS, ANY UNEXPECTED TRAPS WILL HALT AT THE DEVICE
TRAP VECTOR +2.

TRAP

A NUMBER OF SUBROUTINES ARE CALLED BY THE TRAP INSTRUCTION.

FOLLOWING ARE THE CALLS USED AND THE LABEL OF THE STARTING
ADDRESS QOF THE SUBROUTINES.

TYPE (STYPE)
ROUTINE TO TYPE AN ASCII STRING ON THE TTY,

THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER
A LINE FEED.

TYPEOC (STYPOC)

ROUTINE TO CONVERT A 16-BIT BINARY NUMBER TO A 6-DIGIT
OCTAL NUMBER AND TYPE 1IT.

TYPEDS ($TYPDS)

ROUTINE TO CONVERT A 16-81T BINARY NUMBER TO A 5-DIGIT
SIGNED DECIMAL NUMBEP AND TYPE IT.

POWER DOWN AND UP

THIS SUBROUTINE CALL (VIA A POWER DOWN) SAVES THE RETURN
PC UPON A POWER "OMN. WHEN POWER [S RESTORED A MESSAGE
IS TYPED AND THE TEST WILL RESTART,

MONITOR RESTORE (QUIT)

THIS SUBROUTINE IS ENTERED BY TYPING A ‘'CONTROL ('’ OR
WHEN THE END OF PASS IS REACHED AND THE PROGRAM IS
RUNNING UNDER A MONITOR. SEE 7.2 FOR DETAILS.

CHECK TEST SEQUENCE (SEQENC)

THIS ROUTINE IS CALLED IN THE SCOPE ROUTINE. IT COMPARES
THE ADDRESS OF THE SCOPE CALL WITH THE ADDRESS POINTED
TO BY STSTNM IN THE ''TEST ADDRESS TABLE''. IF THEY DON'T
COMPARE, A MESSAGE IS TYPED, INDICATIONG THAT A TEST
WAS SKIPPED.
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5.2.9
5.2.9.1

5.2.9.2

5.3

6.1

[ 1
PERIPHERA.. DETERMINATOR AND INTERRUPT ENABLE ROUTINES

PERIPHERAL DETERMINATOR

THIS ROUTINE IS EXECUTED, IN LINE, BETWEEN TESTS 32 AND 33
OF CExBB. IT CHECKS THE SYSTEM TO DETERMINE [F ONE OF

FOUR PERIPHERALS IS AVAILABLE (RS04, RPO4, TM, OR RKOS)

FOR BUS REQUEST LEVEL 5 TESTING AND IF A LINE CLOCK IS
AVAILABLE FOR LEVEL 6 TESTING.

TF A DEVICE IS FOUND, THE ADDRESS OF "'INTSSU'' (INTERRUPT

S SUBROUTINE) AND SKW11L/P (LINE CLOCK INTERRUPT SUBROUTINE)
IS PLACED IN LOCATIONS '‘INTERS'' AND ‘'INTERG'® RESPECTIVELY.

INTERRUPT ENABLE ROUTINES

THESE ROUTINES ARE CALLED VIA A "JSR PC,@8INTERX'' (X=5 OR 6).

THE ROUTINE SETS UP AND RESPONDS TO A BUS REQUEST. IF THE
BR DOES NOT WORK THE RETURN PC IS INCREMENTED BY 2 AND
THE RETURN 1S MADE.

OPERATOR ACTION

THE LAST TEST OF CEKBB REQUIRES OPERATOR INTERVENTION.
THIS TEST IS ONLY EXECUTED ON PASS 1, IF Sw<0>=0, QUES-
TIONS ARE TYPED ON THE TELETYPE AND THE OPERATOR MUST
RESPOND EITHER ON THE CONSOLE OR ON THE TELETYPE.

IF LOCATION 42 IS NON-ZERO, INDICATING THAT THE PROGRAM
WAS LOADED BY A MONITOR, THIS TEST IS SKIPPED ON ALL PASSES.

ERRORS

ERROR HALTS AND DESCRIPTION

A. C(EKBA

EVERY ERROR IN CEKBA HALTS THE PROCESSOR. THE COMMENT
FIELD OF THE HALT INSTRUCTION CONTAINS THE NAME OF THE
SIGNAL THAT WAS MOST LIKELY TO HAVE CAUSED THE ERROR.
ALSO, IN THE COMMENT FIELD, IS THE OCTAL CODE THAT SHOULD
REPLACE THE HALT IF LOOP ON ERROR IS DESIRED. IF THE
PROGRAM HALTS AT LOCATION 6 OR 12 THE USER SHOULD LOOK

IN THE TEST DESCRIPTION, OF THE TEST THAT FAILED, TO FIND
THE MOST LIKELY CAUSE OF THE ERROR.

8. (EkBB
NONE OF THE ERRORS IN CEKBB HALT THE PROCESSOR IF SW<15>=0.

THERF ARE OVER 450(8) UNIQUE ERRORS THAT CAN OCCUR IN THIS
PROGRAM. WHEN AN ERROR 1S ENCOUNTERED THE CALL TO THE
ERROR ROUTINE IS MADE AND IF SW<13> IS NOT SET, AN ERROR
MESSAGE PERTAINING TO THE ERROR WILL BE TYPED. EACH ERROR
TYPE OUT WILL CONTAIN THE FOLLOWING:
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6.2

7.1

1. AN ERROR MESSAGE
2. A DATA HEADER
3. A DATA STRING

THE DATA STRING WILL CONTAIN, AT A MINIMUM, THE ERROR P(
AND THE TEST NUMBER. IN SOME CASES THE EXPECTED AND ACTUAL
VALUES OF A REGISTER ARE ALSO INCLUDED.

REFER TO THE LISTING UNDER SERRTB FOR THE TYPES OF ERRORS
THAT CAN OCCUR.

SEE SECTION 7.1 FOR NON-STANDARD CONFIGURATION.

ERROR RECOVERY

A. CEKBA
ERROR RECOVERY IS STRICTLY BY USER INTERVENTION.
8. C(EKBB

SW<15:9>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO 10
THE START OF THE NEXT TEST AFTER THE MESSAGE
IS TYPED. A FEW TESTS ARE DIVIDED INTO
SECTIONS. IN THESE TESTS AN ERROR WILL CAUSE
EXECUTION TO GO TO THE NEXT SECTION.

SW<15>=1 - PRESSING THE CONSOLE CONTINUE WILL CAUSE THE
PROGRAMM TO TYPE AN ERROR MESSAGE AND HALT.
PRESSING THE CONSOLE CONTINUE AGAIN WILL CAUSE
THE PROGRAM TO CONTINUE AS IF SW<15>=0.

RESTRICTIONS

STARTING RESTRICTIONS

A. CEKBA
NONE
8. CExBB

IF THE USER WANTS TO RUN THE BUS REQUEST S TEST HE MUST
ENSURE THAT EITHER AN RH CONTROLLER IS ACTIVE OR THAT A
UNIBUS DEVICE (RK, RS, RP, TM) IS A(CTIVE.
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7.2

8.1

8.2

8.3

K 1
IF A RP11-E IS SHIPPED IN PLACE OF A RPO4, THIS
REPRESENTS A NON-STANDARD CONFIGURATION AND LOCATION
12644 SHOULD BE CHANGED FROM 176700 TO 176714.

OPERATING RESTRICTIONS

A. CEKBA
NONE
B. CEKBS

SINCE THE PROGRAM COULD POSSIBLY DESTROY A MONITOR, IN

PAGE 6, ALL LOCATIONS BETWEEN 152000 AND 157776 ARE SAVED
AT THE BOTTOM OF THE PROGRAM. TO RESTORE THESE LOCTIONS

A ‘'CONTROL C'' SHOULD BE TYPED ON THE TERMINAL. THE LOCATIONS
U%LL EEL[?ESTORED, A MESSAGE TYPED, AND THE PROCESSOR

WILL .

IF THE PROGRAM IS RUNNING UNDER A MONITOR THE LOCATIONS
ARE RESTORED AND CONTROL IS RETURNED TO THE MONITOR
THRU THE END OF PASS L IMKAGE.

MISCELLANEOUS

EXECUTION TIME

A. C(EKBA

FIVE(5) SECONDS PER END OF PASS MESGAGE IF RUNNING UNDER A MONITOR.

2 MINUTES IfF THE PROGRAM WAS DUMPED.
B. (EKBB

THE FIRST PASS TAKES APPROXIMATELY 8 SECONDS. ALL SuB-
SEQUENT PASSES TAKE APPROXIMATELY 3 MINUTES.

STACK POINTER

STACK IS INITIALLY SET TO 1100.
PASS COUNT

A PROGRAM PASS THRU COUNT IS KEPT IN '$PASS''.
A. CEKBA

IF THE PROGRAM IS RUNNING UNDER A MONITOR OR WAS LOADED

BY ACT 11 THE PROGRAM MAKES 144(8) PASSES FOR EACH END

OF PASS MESSAGE. IF THE PROGRAM WAS DUMPED, 4000(8) PASSES
ARE MADE FOR EACH END OF PASS MESSAGE.

THE PASS COUNT IS DISPLAYED IN THE DATA LIGHTS WHEN DISPLAY
IS SELECTED BY THE ROTARY SWITCH.
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8.4

8.5

8.6

8.7

L1
B. CEKBB

THE PROGRAM MAKES 1 PASS FOR EACH END OF PASS MESSAGE.
I TERATIONS

A. CEKBA
NONE
8. CExBB

THE FIRST PASS OF THE PROGRAM WILL AUTOMATICALLY INHIBIT
ITERATIONS. ALL SUBSEQUENT PASSES WILL PERFORM FULL,
(2000 DECIMAL) ITERATIONS.

SPECIAL REGISTERS

A. CEKBA

RO IS RESERVED FOR THE TEST NUMBER.
B. C(EkBB

NONE

T BIT TRAPPING

A. CEKBA
NONE
8. CEKBB

EVERY OTHER PASS, STARTING WITH PASS 2, RUNS WITH THE
T BIT ON. THIS CAUSES EVERY INSTRUCTION TO T BIT TRAP
THEREFORE, IT IS NOT POSSIBLE TO ''SINGLE INSTRUCTION''
THE TEST WITHOUT TURNING THE T BIT OFF.

CERTAIN TESTS AUTOMATTICALLY TURN IT OFF IF IT WAS ON.

THESE TESTS WILL ALSO TURN IT 8ACK ON UNLESS THE FOLLOWING

TEST REQUIRES THAT IT ALSO BE OFF.
OSCILLOSCOPE SYNC POINTS

A. (EKBA
BEGINNING WITH TEST 24 EACH TEST HAS AN OSCILLOSCOPE SYNC

INSTRUCTION. THE ADDRESS OF THE (™WDiTION CODE ROM STATE (44)
IS IN THE PROCESSOR MICROBREAK REULISTER (ADDRESS 17777770).

THIS WILL CAUSE PIN AE1 (SLOT 10) ON THE BACKPLANE TO GO
HIGH EACH TIME A CONDITION CODE (OR NOP) INSTRUCTION IS
EXECUTED. THEREFORE, IF THE OSCILLOSCOPE EXTERNAL SYNC

I5 CONNECTED TO THIS PIN AND THE SYNC SELECT PUT ON EXTERNAL
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8.8

9.

]

M
THE OSCILLOSCOPE WILL BE SYNCHRONIZED WITH THE .INSTRUCTION
IMMEDIATELY PRECEEDING THE INSTRUCTION UNDER TEST (IUT).
B. (EkB8
ONLY TESTS 1 THRU 20 CONTAIN SYNC iINSTRUCTIONS.

CACHE CONTROL

THE FIRST PASS OF BOTH PROGRAMS RUN WITH THE (ACHE
DISABLED (FORCING MISSES IN BOTH GROUPS). ALL
SUBSEQUENT PASSES RUN WITH THE CACH ENABLED.

PROGRAM DESCRIPTION

CEKBAB =~ DIAGNOSTIC ENHANCED TO TEST THE SOB INSTRUCTION MORE
THOROUGHLY .

CEKBAC - PROGRAM ENHANCED TO HANDLE A MAIN MEMORY TIME OUT

WHEN THE SYSTEM SIZE REGISTER IS GREATER THAN

ACTUAL PHYSICAL MEMORY.DIAGNOSTIC MADE 11/74 COMPATABLE.
CEKBAD -~ DOCUMENTATION CHANGES ONLY.
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28

153

164

178

L b 2
17 COPYRIGHT (C) JULY 21,1975

DIGITAL EQUIPMENT CORP.

MAYNARD, MASS. 01754

PROGRAM BY DONALD W. MONROE
THIS PROGRAM WAS ASSEMBLED USING THE PDP-"1 MAINDEC SYSMAC
PACKAGE (MAINDEC-11-DZQA(C-AS).

LA RS2 dadiddl il ittt ittt s siRdidRtidt i s lddq ]

BASIC DEFINITIONS

(1233222320200 d332008 3 0220020230032 20 2320300320282 2322222023822ZX222 22"

30 INITIAL ADDRESS OF THE STACK POINTER #** 17100 w»»
44 MISCELLANEOUS DEF INITIONS

50 GENERAL PURPOSE REGISTER DEFINITIONS

71 PRIORITY LEVEL DEFINITJONS

81 "SWITCH REGISTER'' SWITCH DEFINITIONS

109 DATA BIT DEFINITIONS (BITOO TO BIT15)
137 BASIC ''CPU'’' TRAP VECTOR ADDRESSES

T T e I L Rt RIS
CACHE  REGISTER DEFINITIONS

R R R L T R LR LTI I
e R R L Ll LI
CPU REGISTER DEFINITIONS

N T Y R R R R L LTI LI I
AR A AR R NN R AR AR R RS AN AR AN R RANNNRA A SRR AN RN AN AR R AR R NS

MEMORY MANAGEMENT DEF INITIGONS

LA S8R sddtisdiisd it ldssl sl slIISaITTE LT E LTSS

181 MEMORY MANAGEMENT STATUS REGISTER ADDRESSES
192 USER "°'I'* PAGE DESCRIPTOR REGISTERS

203 USER 'D'‘ PACE DESCRIPTOR REGISTORS

214 USER "'I"* PAGE ADDRESS REGISTERS

225 USER 'D*' PAGE ADDRESS REGISTERS
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327

419

426

432

236 SUPERVISOR "‘I'* PAGE DESCRIPTOR REGISTERS
247 SUPERVISOR 'D'' PAGE DESCRIPTOR REGISTERS
258 SUPERVISOR "‘I'* PAGE ADDRESS REGISTERS
269 SUPERVISOR 'D'' PAGE ADDRESS REGISTERS
280 KERNEL ''I'* PAGE DESCRIPTOR REGISTERS

2N KERNEL 'D'' PAGE DESCRIPTOR REGISTERS

302 KERNEL ''I'' PAGE ADDRESS REGISTERS

313 KERNEL ‘D'’ PAGE ADDRESS REGISTERS

LA dadiadsidadatdsditlzd izl iy e RS R SRR R

UNIBUS MAP REGISTER DEF INITIONS

LAA S AR d iR sl st s il s d ettt sl e R 2222232220,

330 THE LOWER 16 biTS OF THE MAP REGISTERS ARE LABELED ‘MAPLXX'

THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX'

LA AR s e s idilsddlds sl sl til ity Y YT S RS R E

TRAP CATCHER

AR A ARA SRS Rddstisddd il e 2 IR 2 R R R AR

622 ALL UNUSED LOCAIIONS FROM 4 - 776 CONTAIN A '’ +2 HALT"
SEQUENCE TO (ATCH ILLEGAL TRAPS AND INTERRUPTS
LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

LA A SRR addslddasdidilisdstisd sl eIy e Y228 22282222202 2]

STARTING ADDRESS(ES)

LA AR e dsddddddisdslisles sttt R S e Y 2222222223222 22222
LA LA AR d sl il sl I e Y22 2223222022220

ACT11 HOOKS

LA A SR AR d Rt dt izl TR LT T LT PR R R R R R T g R epupey

434 THE FOLLOWING LOCATIONS ARE SETUP TO RE USED WITH ACT11

LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL
END OF THE PROGRAM.

LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BITS

TO A ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE:

BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING

=0 NO POWER FAIL DESIRED

BIT 14=1 PROGRAM RUN TIME ]S MEMORY SI2E DEPENDENT

=0 RUN TIME IS NOT MEMORY SIZE DEPENDENT
BITS 13-0 MUST BE ZERO'S
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458

506

F 2

A AL A AR AR AR AR 220 il gl slsis s eI YY

COMMON TAGS

LA AAAARA2ARl2ddd2ddddRidisdii it ailllid il iz

460 THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
USED IN THE PROGRAM,

LAARAAAS S0 Rtadadildlatllliasiissliidisdtiisiissiis il il SRR

ERROR POINTER TAB. E

LA AASAA R dd st il sdildsdd sl sssNssisszi iz e RS 2 2

508 THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OCCUR.
THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.
NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
NOTEZ2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

514 EM ;;POINTS TO THE ERROR MESSAGE
DH ;;POINTS TO THE DATA HEADER
DT JsPOINTS TO THE DATA
DF ;sPOINTS TO THE DATA FORMAT
522 FOLLOWING IS AN INDEX OF THE POSSIBLE FAILURES THAT

CAUSE A TRAP TO LOCATIONS 4, 10, 14, OR 24 OR THAT
CAUSE THE PROCESSOR TO HANG (H). NGT=NOT GETTING THRU

TEST NUMBER EFFECT CAUSE

25 10 RACH NEG.B*DMO NOT GOING HIGH
25 24 RACH A2 RABOO NOT GOING LOwW
25 H RACH E59(6) NOT GOING LOW
OR NGT RACL RADRO?7
26 H RACL RADROO NOT GOING LOW
26 4 EITHER IRCC SM357 STUCK H
OR RACL E70 BAD
26 14 IRCC CO RABO3 NOT GOING H OR
RACL RADRO3 INPUT STUCK LOW
26 4 SRC CONST ADDED 1 OR 3
27 H RACK RADRO1 NOT GOING LOW
31 10 RACK AQ RABO1 NOT GOING LOwW OR
NGT RACL RADRO1
3 4 RACK BRCABO5 NOT GOING LOW GR
NGT PACL RADROS
1$ ON TOP OF STA(K
3 4 DST CONST ADDED 1 OR 3
32 10 RACE A0 RABOO DOES NOT GO LOw
33 10 RACE A0 RABOZ2 DOES NOT GO LOW
34 10 RACE E44 IS BAD
34 10 IRCB K/CLASS STUXK LOW
34 H GRAB 0BD(1) STUCK H OR NGT RACL E71
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34
35
35
:
37
40
40
41
42
43
43

44
44

45
46
54
56
60
62

65
65
65
65
67
70
75

JF
OO

GRAD DRMX0O0 STUCK H OR GRAB ESO BAD
RACE BIN*SMO H DID NOT GO HIGH
IR DECODE ROM WORD BAD

RACE BIN*SMO FAILED

IR DECODE ROM WORD BAD

RACE E45 BAD

RACE AO RAB0O DOES NOT GO LOW
IRCB(JMP+JSR) IS STUCK LOW
IRCB FJ CLASS IS STUCK HIGH
RACE E45 IS BAD

RACE E33 IS BAD

RACH U/CLASS NOT GCING HIGH
58~2 ON TOP OF STA(K

EI'THER RACE E10 BAD OR

RACE BIN NOT GOING H

5% ON TOP OF STACK

RACJ AFIR 14(1) NGT RACE E42
IR(B E38(6) STUCK HIGH

GRAB 0BD(0) STUCK H OR NGT RACK ES51
RACE E33 BAD

RACF E3 DOES NOT GO HIGH

PART PCLASS FIELD BAD IN IR DECODE ROM
PART PCLASS FIELD BAD IN IR DECODE ROM

IRCC CO RABO3 STUCK H OR NGT RACL RADRO3
OR FORK C MUX INPUT BO STUCK H

B FORK MUX SELECT STUCK LOW

IRCB BO RABO4 NGT RADROS

B FORK MUX INPUT B0 STUCK H OR
IRCC B0 RABOO STUCK H

B FORK MUX INPUT B3 OR

IRCB BO RABOO STUCK L

IRCB E46(10) STUCK L-MICRO ADR 170

RACE E35(1) BAD
B FORK MUX STROBE STUCK L (CHIP FAJLURE)
RACE JMP+JSR+SWAB NOT GOING HIGH

SEQ 0019



613

620

642

667

692

77

TEST 1

TEST 2

TEST 3

TEST &

TEST 5

H 2
75 10 IRCB E63 BAD=RS (ONTAINS '‘T67+2"

105 4 RACF (HALT:OP CODE 7) DOES NOT GO HIGH
105 4 RACE E7 BAD-ODD ADR BIT SET [N ERROR REG

THE FOLLOWING FIVE CONDITION CODE AND BRANCH TESTS ARE A
FUNCTION OF RACK F TRUE 1. SECTION 1 OF EACH TEST IS
DEPENDENT ON TRUE 1 NOT GOING HIGH, WHILE SECTION 2 IS
DEPENDENT ON TRUE ONE GOING HIGH.

CCC+BRANCH THRU FET.13

THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES CF TRUE 1:
SECTION 1

BCS ES8(13,12) L.H

B¥] £59(10.11.9)  H.L.H
BVS £468(5.5.4) HoL.H
BLOS  E59(4.3.5) H.L.H

SEL*BRANCH THRU FET.13 AND FET. 11
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:

SECTION 1
B8MI E58(13,12) H,L
BvVS E58(13,12) H.L
SECTION 2
8CC £E58(13,12) H,H

SEV«BRANCH THRU FET.13 AND FET. 1

THE FOLLOWING IS A LIST OF PATTERNS PUT ON THE GATES OF TRUE 1:
SECTION 1

BCS E48(5.3.4) L.H,H

BMI F48(5.3,4) H,H.L
SECTION 2

8v( E48(5,3,4) H,H,H

SEZ*BRANCH THRU FET.13 AND FET.i1
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:

SECTION 1
BCS £59(%,3.5) H,H.L
BMI E59(4,3.,5) L.H.H
SECTION 2
BHI E59(4.3.5) H,H,H

SEN*BRANCH THRU FET.13 AND FET.11
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:

SEQ 0020



720

742

764

788

811

834

SECTION 1
BLOS
BVS

SECTION 2
8PL

THE FOLLOWING SEVEN TESTS ARE A FUNC
SECTION 1 OF EACH TEST IS DEPENDENT ON TRUE

ES9(10,11
ES9(10,11

E59(70,1

.9
.9)

.9)

1 2
H.H,
L.H,
H.H,

ION OF RACF TRUE 2.
NOT GOING HIGH

oN— X X

WHILE SECTION 2 IS DEPENDENT ON TRUE 2 GOING MIGH.
TEST 6 BRANCHES THRU FET.13
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:

SECTION 1
8LE
BLT
BEQ

ES58(2,1)H
£59(15%.1,
ES8(2.1)H

L
2)L.H.H
L

TEST 7 BRANCH THRJ FET.13 AND FET.12
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:

SECTION 1
BEQ

SECTION 2
BGT

£48(1,13,
E48(1,13,

2)
2)

TEST 10 BRANCH THRU FET.13 AND FET.12
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:

SECTION 1
BLT

SECTION 2
BNE

E58(2.1)
E58(2.1)

TEST 11 BRANCH THRU FET.13 AND FET.12
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:

SECTION 1
BEQ

SECTION 2
BGt

E59(13.1,
E59(13.,1,

2)
2)

TEST 12 BRANCHES THRU FET.13 AND FET.12
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES GF TRUE 2:

SECTION 1
BEQ
BLT

E58(2,1)H
£59(15%.1,

L
2IH.L.H

E59(13,1,2)L ,H,H
E48(1,13,2)H.H,L
ES8C10,9H,L

L,H.H
H.H.,H

L.H
H,H

H.H,L
H,H,H

ES8(10,.9)H,L
E48(1,13,2)H,L H

E48(1,13

(2)HH, L
E58(10,9)L.H

E58(10.9)L.H

SEQ 0021



850

1143

1152

1248

1274

1300

1326

1352

TEST 13

TEST 14

TEST 15

TEST 16

TEST 17

TEST 20

TEST 21

UNIARY AND BINARY (SM0O)

THE FOLLOWING TEST TESTS ALL THE E/CLASS
INSTRUCTIONS WITH A DESTINATION MODE OF O

AND DESTINATION FIELD OF NOT 7. THIS CLASS CONSISTS
OF ALL THE UNIARY (EXCEPT NEG) INSTRUCTIONS AND
S%LOTHE BINARY INSTRUCTIONS WITH A SOURCE MODE

REGISTER SELECTION TEST

THIS TEST ENSURES THAT THE 6 ADDRESS LINES INTO
THE GENERAL PURPOSE REGISTERS (GPR) ARE NOT STUCK.
THE LABELS OF THE ADDRESS LINES ARE:

GSAX GENERAL SOURCE ADDRESS LINE

GDAX GENERAL DESTINATION ADDRESS LINE
WHERE X STANDS FOR LINE 0,1, OR 2.
THE CLASSES OF ERRORS DESCRIBED IN THIS TEST

ARE DEFINED AS FOLLOWS:
CLASS A=GDAX 0K

GSAX STUCK
CLASS B=GSAX 0K

GDAX STUCK

CLASS (=GSAX STUCK

GDAX STUCK

GPR1 STUCK BIT TEST

LOADS GPR1 WITH ZERQS AND ONES AND COMPARES R1 SOURCE AND
DESTINATIONS WITH RO. IF THE COMPARISON FAILS A BIT IS STUCK.

GPRZ2 STUCK BIT TEST

LOADS GPR2 WITH ZEROS AND ONES AND COMPARES R2 SOURCE AND

DESTINATION WITH RO.
GPR3 STUCK BIT TEST

LOADS GPR3 WITH ZEROS AND ONES AND COMPARES
R3 SOURCE AND DESTINATION WITH RO.

GPR4 STUCK BIT TEST

LOADS GPR4 WITH ZEROS AND ONES AND COMPARES
R4 SOURCE AND DESTINATION WITH RO.

GPR5 STUCK BIT TEST

LOADS R5 WITH ZEROS AND ONES AND COMPARES
R5 SOURCE AND DESTINATION WITH RO.

SEQ 0022



1509

1559

1378 TEST 22 GPR6 STUCK BIT TEST

LOADS R6 WITH ZEROS AND ONES AND COMFARES
R6 SOURCE AND DESTINATION WITH RO.

1404 TEST 23 GPR SHORTED BIT TEST
TEST IF GPR'S 1 THRU 6 HAVE TWO BITS TIED TOGETHER
NOTE: RO IS CONSIDERED ‘HARDCORE''

L T Ty T T T I S R R R Iy

LAS RS0 ddRadld Rt idlaiiissil sl it il gtis sz SR T

1511 TEST 24 ONE  MICROSTATE (E/CLASS*DMO*DF?7)

THIS TEST EXECUTES AN ADD INSTRUCTION WITH SMC.DMO, AND DF7.

Ir THE TEST FAILS THE SAME FLOW (EXC. 90) IS

TRIED WITH A PENDING BRQ (T BIT TRAP) INSTEAD OF A DF7. IF THIS TEST FAJLS
A FORK A FAILURE IS REPORTED. IF IT PASSES, A TEST 1 FAILURE IS REPORTED.

AR A A A A A AR A A AN AR AN AR AR AN AR A AN AN AN AN NN AN AN AN R AN AR

L ASARAASSs s Rd Rl asdiiid s il 232 R 2L R R TR PR R TR TR

1561 TEST 25 TWO  MICROSTATES (NEG*DMO)
THIS TEST EXECUTES A NEGATE INSTRUCTION WITH DMQO.

é; FggKOS FAILS EXECUTION WOULD GO TO EITHER RSD.00, ZAP.00,
FOP.00 WILL CAUSE THE PROCESSOR TO HANG,

RSD.00 WOULD CAUSE A TRAP TO LOCATION 10. THIS WOULD ONLY HAPPEN
IF RACH NEG.B*DMO DID NOT GO HIGH.

ZAP.00 WOULD CAUSE A TRAP TO LOCATION 24. THIS WOULD ONLY HAPPEN
IF RACH A2 RABOO DID NOT GO LOW.

ROM FLOW-301,210

SEQ 0023



1616

L ¢

LA 28222020 ddddRiddlldRddiiiddliiligtiiilgiiliiiis i eSS L RS

LAS 2Rttt ldiiad it ddatidsidiissdd il dzTz ST SY

1618

1638

1700

1752

TEST 26

TEST 27

TEST 30

THREE MICROSTATES (BIN*SM1+DMO*~DF7«SR0O(()

IF FORK A FAILS EXECUTION WILL GO TO EITHER EXEC.80 OR D12.00.

EXC.8C WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343.
THIS WILL ONLY HAPPEN IF RACL RADROO IS NOT GOING LOW DUE

TO_RACF A1 RABOO (AFIRS59(1)«[-BIN+SMO1]+U/CLASS).

012.00 WOULD MOV THE PC TO LOCATION O.

IF FORK C FAILS EXECUTION WOULD GO FROM S13.10 TO D00.80 OR

D45.07 OR $13.20 OR D12.00 OR JSR.10 OR ASC.80 OR RTI.S50 OR ASH.20 OR FOP.S0.
000.80 WOULD SWAP THE BYTES OF THE SOURCE OPERAND BEFORE

PUTTING THEM IN RS.

D45.071 WOULD MOVE THE PC_TO LOCATION 0.

$13.20 WILL EXECUTE A SM3 (AND NO AUTO INC) INSTR. THIS WILL CAUSE
AN ODD ADDRESS TRAP SINCE LOCATION POSERR CONTAINS AN ODD WORD.
JSR.10 WOULD PUSH THE ADDR OF POSERR ONTO THE STACK.

ASC.80 WILL HALT AT 8S.

RTI.50 WILL CAUSE 1004XX TO BE PLACED IN THE PS WORD

AND THE PROCESSOR WILL TRAP TO LOCATION 14,

ASH.20 WOULD CAUSE A BAD (C.

IF THE SRC CONST FAILS IN STATE S13.00 AND ADDS 1 OR 3, AN ODD
ADDRESS TRAP WILL OCCUR.

IF THE SRC CONSTANT ADDS 2, THE ERROR AT 6% WILL REPORT THE FAILURE.

ROM FLOW-21,27,205
THREE MICROSTATES (BIN*SM2xDMO*~DF 7+SR0(0)

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR THE
SM. A WORD AND BYTE INSTRUCTION IS EXECUTED TO VERIFY THAT STATE
$13.01 ADDS THE CORRECT SOURCE CONSTANT.

IF FORK A FAILS EXECUTION WILL GO TO EXC.80.

EXC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343.
THIS WILL ONLY HAPPEN IF RACL RADRO1

IS NOT GOING LOW DUE TO RACF A1 RABOT (AFIR10(1)*U/CLASS).

ROM FLOW-22,27,205
ALU CARRY FUNCTIONAL TEST

THIS TEST DOES A COMPLETE CHECK OF THE ALU CARRY FUNCTJONS
THE FIRST SECTION ENSURES THAT ALL THE INPUT AND OUTPUT L_INES ARE
OK AND THE REST OF THE TEST ENSURES THAT THE CARRY LOGIC IS OK.
FOLLOWING ARE THE LOGIC EQUATIONS FOR A 74S181 AND 74S182 THAT
DIC;2£$21THE PATTERNS USED IN EACH SECTION:
G-AS*B3+A2+82+ (A3483) +tA1+B1# (A2+B?" (A3+83) +A0*B0* (A1+81) * (A2+B2) « (A3+B3

SEQ 0024



1882

1943

1976

TEST 31

TEST 52

TEST 33

M 2
P=(A3+B3) » (A2+B2)*(A1+B1) «(AQ+80)
COUT=G+Px(]N

745182
CX=GO+PO~( N
CY=G1+P1+GO+P1=PO*(CIN
CZ=G2+P2*G1+P2*P1xGO+P2*P1+PO+(IN

THREE MICROSTATES (DAC*DM2+0/(LASS)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00. THIS WILL ONLY HAPPEN
IF RACE AO RABO1 DOES NOT GO LOW OR DOES NOT GET THRU
TO RACL RADRO1. THIS WILL CAUSE A TRAP TO LOCATION 1N,

IF BEN15 FAILS EXECUTION WILL GO TO D45.80.
THIS WILL CAUSE A TRAP TO 4 WITH THE ADDRESS OF 18 ON THE STACK.

IF THE DESTINATION CONSTANT FAILS(ADDS 1 OR 3) IN STATE D12.60
AN ODD ADDRESS TRAP WILL OCCUR.

IF THE DST CONST ADDS O, THE ERROR AT 3$ WILL REPORT THE FAILURE.
IF THE DESTINATION IS NOT LOADED WITH THE SOURCE, THE

ERROR AFTER 5% WILL REPORT THE FAILURE.

ROM FLOW-2,155,312 -
THREE MICROSTATES (DAC*DM1=0/(CLASS)

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR THE DM,

IF FORK A FAILS, EXECUTJON WILL GO TO RSD.0O.

THIS WILL CAUSE A TRAP TO LOCATION 10 WITH AN ODD ADDRESS ERROR.
THIS WILL ONLY HAPPEM IF RACE AO RABOO DOES NOT GO LOW OR

DOES NOT GET TO RACL.

EITHER E44 OR E6 IS BAD.

[F THE INSTRUCTION FAILS TO MOVE RS TO THE PC INDIRECT,
THE ERROR AFTER 18 WILL REPORT THE FAILURE.

ROM FLOW-1,155,312
THREE MICROSTATES (DAC*DM4=*0/CLASS)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00.

THIS WILL CAUSE A TRAP TO LOCATION 10. THIS WILL ONLY HAPPEN IF
RACE AO RABOZ IS NOT GOING LOW. EITHER RACE E33 OR

E6(988) IS BAD.

IF THE DST CONST FAILS TO SUBTRACT 2, THE ERROR AT EITHER 1%
OR 18-2 WILL REPORT THE FAILURE.

IF BENO1 FAILS (CAUSED BY IRCD DM357 STUCK HIGM)
EXECUTION WILL GO TO D10.00 WHICH WILL EXECUTE A MODE 5
INSTEAD OF MODE 4.

IF THE DESTINATION IS NOT LOADED PROPERLY,
THE ERROR AT 3$ WILL REPORT THE FAILURE.

SEQ 0025



2037

2055

2093

2116

2135

TEST 34

TEST 35

TEST 36

TEST 37

ROM FLOW=4,122,157
THREE MICROSTATES (DAC*DM1+TST.B+*DR0O(O))

IF FORK A FAILS EXECUTION WILL GO 7O RSD.00 CAUSING A TRAP TO 10.
T. 1S WILL ONLY HAPPEN IF RA SAME?

IF BEN1S FAILS EXECUTION WILL GO TO STATE D12.60.

IF B FORK FAILS (AFTER STATE D12.10) CAUSED BY IR(B

K/CLASS STUCK LOW EXECUTION WILL GO TO STATE RSD.00 CAUSING A TRAP TO 10.
IF IRCB B1 RABOO IS STUCK HIGH EXECUTION WILL GO FROM

012.10 TO JSR.40. THIS WILL CAUSE THE PROCESSOR TC HANG.

IF EITHER GRAB 0BD(1) IS STUCK HIGH OR NOT GETTING THRU TO RACL E71,
EXECUTION WILL GO TO STATE D12.30.

IF GRAD DRMA00 IS STUCK HIGH OR GRAB E50 IS BAD, EXECUTION

WILL GO TO D10.60 WHICH WILL HANG THE PROCESSOR.

ROM FLOW-1,175,33
THREE MICROSTATES (DAC*DM1+B1T.B*DR0(0))

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT A BIT INSTRUCTION IS USED.

IF FORK A FAILS RACE BIN*SMO H FAILED.

IF FORK B FAILS THE INSTRUCTION DECODE ROM WORD IS BAD.
IF THE RESULTANT DATA [S BAD STATE TST.10 FAILED.

ROM FLOW-1,175,33

THREE MICROSTATES (DAC+DM1+(MP_B8+*DR0O(0))

THIS TEST [S THE SAME AS THE PREVIOUS TWO TESTS
EXCEPT A CMP INSTRUCTION IS USED.

ROM FLOW-1,175,33
THREE MICROSTATES (DAC+*DM2+TST.8+DR0O(0))

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
THIS WILL ONLY HAPPEN IF RACE E45 IS BAD (AFIR04(1)=R/CLASS).

BEN15 & FORK B HAVE ALREADY BEEN TESTED
IF THE AUTO INC FAILS_IT WILL BE DUE TO A BAD
FIELD IN ROM STATE D12.10.

ROM fFLOW-2,175,33

SEQ 0026



2165

2172

2178

2212

2229

2232

2246

B 3
THE LOGICAL SEQUENCE WOULD NEXT TEST THE BIT.8 AND CMP.B INSTRUCTIONS BUT
THESE WILL NOT BE TESTED WITH INDIVIDUAL TESTS SINCE THEY DO NOT USE
ANY HARDWARE THAT HAS NOT ALREADY BEEN TESTED.

TEST 40

TEST 41

TEST &2

TEST 43

THREE MICROSTATES (JMP*DM1)

I[F FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TQO 10.
THIS WILL ONLY HAPPEN IF RACE A0 RABOO DOES NOT GO LOW
(AFIR03(1)«[JMP+JSR+SWAB]) .

A FORK B FAILURE WOULD BE ONE OF THE FOLLOWING:
IFTéﬁEBTéJTB*JSR) IS STUCK LOW EXELUTION WILL GO TO RSD.00 CAUSING
A [ 3

IF IRCB IR(14:9) 04 IS STUCK LOW EXECUTION WILL

GO TO JSR.00 WHICH WILL EXECUTE A JSR INSTEAD OF A MP.

égplgge B FORK MUX FAILS EXECUTION WILL GO TO

IF IRCB FJ CLASS IS STUCK MIGH EXECUTION WILL GO TO

STATE D12.00 AND THE JMP WON'l JUMP.

IF THE INSTRUCTION FAILS TO JuMP, STATE UMP.00 IS REPORTED AS BAD.
ROM FLOW-1,135,35
THREE MICROSTATES (JMP*DM?)

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT THE DM=2.
JF FORK A FAILS RAC E45 IS BAD (AFIR04(1)«[JMP+JSR+SWAB]) .

ROM FLOW-2,135,35
THREE MICROSTATES (UMP*DM4)
If FORK & FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.

THIS WILL ONLY HAPPEN IF RACE E33(AFIR0S(1)+[JUMP+JSR+SWAB]) |S BAD.

ALL OTHER LOGIC HAS BEEN TESTED.
ROM FLOW-4,122,35
THREE MICROSTATES (SOB)

IF RACH U/CLASS 1S NOT GOING HIGH EXECUTION WILL GO TO RSD.00
CAUSING A TRAP TO LOCATION 10 WITH THE ADDRESS OF 5%~2

ON THE TOP OF THE STACK.

IF EITHER RACE E10 IS BAD OR RACE BIN DOES NOT GO HIGH
EXECUTION WILL GO TO D67.01. EXECUTION WILL EVENTUALL GO

TO RSD.00 AFTER STATE D10.60 AND THE STACKED PC WILL BE AT SS$.
IF RACF E8 FAILS EXECUTION WILL GO TO ASC.10 WHICH WILL
PERFORM AN ASHC*DMO OPERATION.

IF THE SOB BRANCHES WHEN IT IS NOT SUPPOSE TO EITHER

SEQ 0027



C 3
GRAE SR EQ ONE IS STUCK HIGH OR RACK E63 IS BAD SEQ 0028
OR STATE S0B.10 DOES NOT RESTORE THE OLD PC.

IF THE SOB DOES NOT BRANCH WHEN 1T IS SUPPOSE TO EITHER
STATE SOB.00 [S BAD OR GRAE SR EQ ONE STUCK LOW OR
RACK E63(C1) IS BAD.

IF THE REGISTER DOES NOT DECREMENT STATE S0B.20 IS BAD.
ROM FLOW=57,242/262.262

[ T22322232232322323223 2332322222222 223223232222R222aR2RRRR2RRRR2RR 2R Rl da

231

2323223232223 2232333 2222022822222 2222 220022 dRAiRdlilRR Rl Rl Rl

2313 TEST &4 FOUR MICROSTATES (DAC*DM12+P/CLASS*DRO(0)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
(HIS WILL ONLY HAPPEN IF RACJ AFIR 14(1) DOES NOT
GET THRU RAC E&2.

THE FOLLOLING COULD BE FORK B FAILURES:

IF IRCB BO RABOO IS STUCK HIGH OR NOT GETTING THRU

TO RACL RADROQ EXECUTION WILL GO TO EXC.70 WHICH WOULD
PUT THE RESULT INTO A REGISTER RATHER THAN MEMORY.

IF IRCB E38{(6) IS STUCK MIGH EXECUTION WILL GO TO
RSD.00 CAUSING A TRAP TO 10.

IF THE BIC DOES NOT HAPPEN THEN EXC.00 IS BAD.

ROM FLOW-2,175,31,132
2358 TEST 45 FOUR MICROSTATES (DAC* M12«TST.B*DRO(1))
AFTER STATE D12.10 IF EITHER GRAB 0BD(1) DOES NOT GO HIGH
OR DOES NOT GET THRU RACL E71 EXECUTION WILL GO
TO TST.10. IF EITHER GRAB 0BD(Q) !S STUCK HIGH OR NOT GETTING
THRU RACK E41, EXECUTION WILL GG 10 D10.60. THIS WILL CAUSE
THE PROCESSOR TO HANG UP IN THE PAUSE STATE AT MICRO
ADDRESS 177. IF THE TEST FAILS THEN STATE D12.30 FAILED.
ROM €LOW-1,175,137.33
2382 TEST 46 FOUR MICROSTATES (DAC*DM4*TST.B*DRO((]))

IF FORK A FAILS EXECUTION WILL_GO TO RSD.00 CAUSING A TRAP TQO 10.
THIS WILL ONLY OCCUR IF RACE E33(AFIROS(1}~R/CLASS) IS BAD.

AFTER D10.30_IF IRCB FJ/CLASS TS NOT GET TO RACL E71
OR If RACL E71 IS BAD EXECUTION WILL GO TO SVC.50.

IF THE INSTRUCTION DOESN'T WORK 'HEN D10.60 IS BAD.
ROM FLOMW-4,122.177,33



2614

2420

2461

2499

2502

D 3
THE LOGICAL SEQUENCE HERS WOULD BE TO TEST THE BIT & CMP INSTRUCTIONS
BUT NO ADDITIONAL LOGIC IS TESTED BY THEM.

TEST <. FOUR M]CROSTATES (DAC+*DM&6+0/(CLASS)

TEST 50

TEST 51

FORK A SHOULD NOT FAIL ON THIS TEST.
BENO1 SHOULD NOT FAIL.
BEN15*FENZ SHOULD NOT FAIL.

IF D67.00 FAILS TO INCREMENT THE PC AN RTI INSTRUCTION
WwILL BE EXECUTED.

IF D67.0U FAILS 70 CLOCK THE BR THE INSTRUCTION

WILL BE ADDED AS THE INDEX WORD.

If D67.10 FAILS TO ADD THE INDEX NUMBER THE SOURCE
WILL BE PUT IN THE WRONG LOCATION.

ROM FLOW=6,251,122,157

FOUR MICROSTATES (BIN*SM12+DMO+-DF7+SR0O(1))

IF FORK A FAILS EXECTUTION WILL GO TO STATE D12.00.

THIS WILL HAPPEN IF RACE BF1=7 DOES NOT GO HIGH.

STATE D12.00 WOULD BITB RS € THE CONTENTS OF LOCATION 200
WHICH IS 137.

THE FOLLOWING COULD BE BEN14+FORK C FAILURES:

If IRCC CO RABOO DOES NOT GO HIGH EXECUTION WILL GO TOQ
000.90 WHICH WILL TEST THE LOW BYTE INSTEAD OF THE HIGH BYTE.

IF STATE D00.80 FAILS TO SWAP THE BYTES IT WILL LOOK LIKE
A FORK C FAILURE.

ROM FLOW-21,27,204,205
FOUR MICROSTATES (BIN*SM12+DMO«DF 7+SR0O(0))

If FORK A FAILS FXECUTION WILL EITHER GO TO STATE D12.00 OR EXC.80.

STATE D12.00 WOULD ADD R5 TO THE CONTENTS OF THE PC.
STATE EXC.80 WOULD NOT CHANGE THE PC.

IF FORK C FAILS EXECUTION WILL EITHER GO TO JSR.10 OR ASC.80.
JSR.10 WILL CAUSE R5 TO BE STACKED, THE PC TO BE PUT

IN R5, AND THE PC REPLACED BY RS WHICH WILL CAUSE AND RTI SINCE

THE CONTENTS OF THE LOCATION POINTED TO BY RS IS 00000¢2.
ASC.80 WILL CAUSE THE ADD TO LOOK LIKE IT FAILED.

IF STATE D07.10 FAILS TO LOAD THE SHFTR THE PC WILL
DOUBLE AND THE PROGRAM WILL BLOW UP.

IF THE SHFTR FAILS TO BE PUT [N THE SR THE P(
WILL NOT CHANGE.

SEQ 0029



2567

2604

2610

2639

2661

2664

TEST 52

TEST 53

TEST 54

TEST 55

ROM FLOW=21,27.203.30

FOUR MICROSTATES (BIN*SM12+DMO*DF 7+SRO(1))

IF FORK A FAILS EXECUTION WILL GO TO D12.00.

FORK ( SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN TESTED.
It STATE DO7.M70 FAILS TO SWAP THE BYTES THE CC'S WILL

T BE738 A1 18181 B SN I e i e
ROM FLOW=21,27,202,30

FOUR MICROSTATES (BIN*SM4*DMO+«-DF 7=SR0O(0))

If FORK A FAILS EXECUTION WILL

e St BTt s et o
FORK C WILL NOT FAIL SINCE IT HAS ALREADY BEEN TESTED.

IF THE SRC FAILS TO AUTO DECREMENT STATE S45.00 IS BAD.

ROM FLOW-24,23,27,205

FOUR MICROSTATES (RTS)

IF FORK A FAILS EXECUTION WILL GO TO RSD.0Q CAUSING A TRAP TO 10.
THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH.

IF THE PC OR RS FAILS THE TEST WILL HALT,

ROM FLOW=40,223,224,342

FOUR MICROSTATES (JMP=DMG)

If FORK A FAILS EXECUTION WILL GO TO STATE D12.01.
THIS WOULD CAUSE A JMP+DM1 TO EXECUTE.

NEITHER BENOT NOR BEN15+FEN2 SHOULD FAIL SINCE THEY HAVE ALREADY BEEN

TESTED.
ROM FLOW-6,251,122,35

»

SEQ 0030
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TEST 56

TEST 57

TEST 60

FIVE MICROSTATES (DAC+*DM12+P/CLASS*DRO(1))
FORK A SHOULDN'T FAIL.

BEN15 SHOULDN'T FAIL SINCE THIS LOGIC HAS BEEN TESTED.
NEITHER SHOULD BENOS*FENZ.

[F FORK B FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
THIS FAILURE WOULD BE CAUSED BY A BAD FIFLD (PART PCLASS)

IN THE IR DECODE ROM.

ROM FLOW-1,175,137,31,132

FIVE MICROSTATES (DAC*DM3+0/(CLASS)

FORK A SHOULD NO' FAIL SINCE THE LOGIC HAS ALREADY BEEN TESTED.
IF THE DR DOES NOT AUTO INC THEN STATE D30.10 IS BAD.

If THE CONDITION CODES ARE BAD THEN EITHER STATE D10.50
DID NOT LOAD THE BR OR THE DOUBLE DEFERED DIDN'T WORK.

ROM FLOW-3,221,233,311,157

FIVE MICROSTATES (DAC+*DM4*P/CLASS*DRO(0))

FORK A SHOULD NOT FAIL.

IF FORK B FAILS, AFTER D10.60, EXECUTION WILL GO TO
RSD.00 CAUSING A TRAP TO 10. THIS WILL ONLY HAPPEN [F
THE IR DECODE ROM MAS A BAD FIELD (PART PCLASS).

ROM FLOW-64,122.177,31,132

THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DAC+*DM4+[TST.B+
BIT.8+(MP.BJ*DRO(1) INSTRUCTION FOLLOWED BY A DAC*DMG6+[TST.B+BI[.B+(MP.B]*
DRO(0) INSTRUCTION TEST BUT NO ADDITIONAL LOGIC IS TESTED.

THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN*SM4«DMO*-DF 7*SRO(1)
FOLLOWED BY A BIN*SM4«DMO«DF 7+SRO(()

FOLLOWED BY A BIN*SM4+DMO*DF 7«SRO(1) INSTRUCTION BUT NO ADDITIONAL LOGIC IS TESTED.

TEST 61

FIVE MICROSTATES (BIN*SM&6+DMO+~DF 7+SR0(0))

IF FORK A FAILS EXECUMION WILL GO TO STATE D67.00
WHICH WOULD EXECUTE A SMO«DMS INSTRUCTION.

BENT4+FENSG SHOULD NOT FAIL SINCE 1T HAY ALREADY BEEN TESTED
ROM FLOW-26,54,161,142,205

SEQ 0031
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TEST 62 FIVE MICROSTATES (BIN*SM12+DM12+0/(LASS)

IF FORK A FAILS EXECUTION WILL GO TO D12.01.THIS WOULD CAUSE RS
TO BE WRITTEN INTO $TMPZ.

IF FORK C FAILS EXECUTION WOULD GO TO ONE OF THE
FOLLOWING STATES: D45.8C,D30.80,FOP.00.WAT.00, D00.90. AND ASH.20.
STATE D45.80 WOULD EXECUTE A SMO+DM4L INSTEAD OF SM2+DM1.

STATE D30.80 WOULD EXECUTE A SM1+DM3.

STATE FOP.00 WOULD CAUSE A TRAP TO LOCATION 10.

THIS WILL ONLY HAPPEN IF EITHER IRCC CO RABO3 IS STUCK

OR IT IS NOT GETTING THRU RACL RADRO3 OR

IRCC FORK C MUX INPUT B0 IS HIGH.

THE LA30 PRINTER BUFFER WILL BE SET UP TO GENERATE AN INTERRUPT IN
CASE TRE TEST FAILS TO THE WAT.00 STATE.

STATE D00.90 WILL EXECUTE A DMO INSTEAD OF A DM1.

STATE ASH.20 WILL CLEAR THE C BIT.

ROM FLOW-22,27,111,155,312

THE LOGICAL FLOW AT THIS POINT WOULD TEST A BIN*SM12+DM12+SRO(0)*DR0O(0)
*[TST.B+BIT.B+(MP.B] INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD BE TESTED.

TEST 63 FIVE MICROSTATES (BIN*SM12+DM12«SRO(1)*DR0O(0)*CMPB)

THE ONLY THING THAT SHOULD FAIL WOULD BE STATE D12.90(110).
ROM FLOW-21,27,110,175,33

TEST 64 FIVE MICROSTATES (BIN*SM12+xDM4+0/(CLASS)

WHICH WILL EXECUTE A SM1+DM2 TYPE INSTRUCTION.
IF THE INSTRUCTION FAILS EITHER D4S5.80 OR D40.20 FAILED.
ROM FLOW-21,27,115,121,157
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TEST 65 SIX  MICROSTATES (DAC*DM12=ASRB*DRO(1))

NEITHER FORK A NOR BENT5 NOR BENOS*FENZ SHOULD FAIL
SINCE THEY HAVE ALREADY BEEN TESTED.

If FORK B FAILS AFTER D12.30 EXECUTION WILL GO TO

ONE OF THE FOLLOWING: RSD,00,D45.00,EX(C.00,545.00,
CCP.00, MU .00,SVC.10,MP.00 OR DEP.00.

RSD.00 WILL CAUSE A TRAP TO LOCATION 10,

THIS WILL HAPPEN IF THE B FORK MUX SELECT IS STUCK LOW.
[F STATE D45.00 IS ENTERED THE PROLESSOR WILL HANG UP
IN A LOOP BETWEEN STATES D45.00 AND D10.30.

IF STATE $45.00 IS ENTERED EXECUTION WILL GO TO TATE

SEQ 0032



30.8 TEST 66

3053 THE LOGICAL FLOW AT THIS POINT WOULD TEST A CAC*DM3+[TST.B BIT.B+{MP.BI*DRO(0)
FOLLOWED BY A DAC+*DM4*P/(CLASS*DRO(0) INSTRUCTION BUT NO ADDITIONAL LOGIC

H 3

TER $13.10 WHICH WILL HANG UP THE PROCESSOR.

?g?%DO§ET OR CLEAR THE CONDITION CODES
WOULD CAUSE THE DESTINATION OPERAND TO
BY REGISTER 2 AND THE RESULT WOULD BE
ISTER 2 AND 3,
ENTERED A TRAP TO & WILL OCCUR BECAUSE
ON REGISTER IS ODD. THIS WILL ONLY HAPPEN

&%
338

THE DESTINA

If EITHER B8 FORK MUX INPUT B3 OR IRCB BO RABOO IS STUCK LOW.

IF MFP.00 IS ENTERED AN MFP] INSTRUCTION WILL BE EXECUTED
THIS WILL PUSH THE ADDRESS OF 1% ONTO THE STACK.

DEP.00 WILL CAUSE THE PROCESSOR TO HANG IN MICRO ADDRESS
170 WITH THE RUN LIGHT ON.

ROM FLOW=1,175,137,64,123,132

SIX  MICROSTATES (DAC+*DM12+RORB*DRO(1))

THIS TEST IS THE SAME AS THE LAST ONE EXCEPT A RORB
IS USED INSTEAD OF AN ASRB.,

FORK B WILL ONLY FAIL IF IRCB E36(13) IS STUCK HIGH
WHICH WILL CAUSE EXECUTION TO GO TO EXC.00.

ROM FLOW-2,175,137,64,123,132

1S TESTED

3061 TEST 67

3086 THE LOGICAL SEQUENCE WOULD TEST A DAC+DM6+[TST.R+HIT.B+(CMP.B]+DRO(1) BUT ALL

SIX  MICROSTATES (DAC~DM&*XOR«DRG(0))

IF FORK A FAILS EXECUTION WILL GO_TO RSD.00 CAUSING A TRAP TO 10,

THIS SHOULD OniLY HAPPEN IF RACE E35(1) [S BAD,
IF THE INSTRUCTION DOESN'T WORK IT WILL HALT IN THIS TEST.
ROM FLOW-6,251,122,177,31,132

THE LOGIC HAS BEEN TESTED.

3093 TEST 70

3096

SIX  MICROSTAIES (NEG.B*DM12+DR0O(0))

NEITHER FORK A NOR BGN15 SHOULD FAIL.

If FORK B FAILS EXECUTION WILL GO TO RSD.00 CAUSING
A TRAP TO LOCATION 10 OR EXC.00.

RSD.00 SHOULD ONLY OCCUR ]JF THE B FORK MUX

STROBE IS BEING HELD LOW(CHIP FAILURE).

ROM FLOW-1,175,67,271,163,132

SEQ 0033
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THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A UMP+DM3 BUT NO

ADDITIONAL LOGIC IS TESTED.
TEST 71 SIX  MICROSTATES (BIN*SM3+DMO+~DF7+SR0(0))
FORK A SHOULD NOT FAIL.

IF BEN14+FEN4 FAILS EXELUTION WILL GO
WILL CAUSE A SM2 TO BF EXECUTED. THIS
HAPPEN IF JRCC SM357 IS STUCK LOW OR

ROM FLOW=22,27,317,143,146,205

THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN*SMO*DMODF7«SRO(1), THEN A BIN+SM12«
DM12+SRO(0) *DRO(1) «[TST.B+BIT.B+CMP.B] THEN A BIN*SM12+DM12+SRO(0) *

DRO(0) *P/CLASS THEN A BIN*SM12+DM12+SRO(1)*DRO(1)={TST . B+B1T.B+(MP.B]

THEN A BIN*SM12+DM12+SRO(1)*DRO(0) *P/CLASS AND THEN A BIN*SM12+DM4
?gO%?é;ESO(O)'[TST.B+BIT.B+CMP.BJ INSTRUCTION, BUT NO ADDITIONAL LOGIC

TEST 72 SIX  MICROSTATES (BIN*SM12xDM4&xSRO(1)«DRO(0) *(MPB)
A FAILURE WILL ONLY OCCUR IF STATE D4&5.90 FAILS.

IF THE DST REG. DOES NOT DECREMENT STATE D45.90 IS BAD.
IF THE CONDITION CODES ARE BAD THEN STATE D&40.30
PROBABLY DID NOT SWAP THE BYTES OF THE SRC OPERAND.

ROM FLOW=1,27,114,131,177,33

THE LOGICAL FLOW WOULL NEXT TEST A BIN*SM4*DM12+SR0O(Q) *DRO(0) =0/ CLASS
THEN A BIN*SM4=DM12+SRO(0) *DRO(0) *[TST.B+BIT.B+CMP.B] THEN A BIN~SM4{w
DM12+SRO (1) *DRO(0) *(TST .B+BIT.B+CMP.B] THEN A BIN*SM4*DM4L*SRO(0) *DRO(O) »
O/CLASS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED.

TEST 73 SIX  MICROSTATES (DAC*DMS5=DRO(0)+«0/CLASS)
FORK A SHOULD NOT FAIL.

IF IRCD DM357 IS STUCK LOW OR NOT GETTING THRU

TO RACK E51 A DM4 WILL BE EXECUTED.

[F STATE D10.00 OR D10.10 FAIL TO FETCH THE DEFERED ADDRESS
THE SOURCE WILL BE STORED IN THE DESTINATION,

ROM FLOW=5,162,231,233,311,157

THE LOGICAL SEQUENCE WOULD NEXT TEST A DAC*DM3+DRO(0)*P/CLASS THEN A
DAC*DM3*DRO(1) «[TST.B+Bi7.B+(MP_B]) THEN A DAC*DM4=DRO(1)«[ASRB+
RORB] THEN A DAC*DM5+DRO(0)«[TST .B+BIT.B+(MP.B] THEN A NA(+DM&*
DRO(1)*«P/(CLASS INSTRUCTION, BUT NO ADDITIOVAL LOGIC [S TESTED.

T0 D00.90. THIS
SHOULD ONLY
NOT GETTING THRU RACL E7Z0.

SEQ 0034
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3261 TEST 746 SEVEN MICROSTATES (DAC*DM7+0/(CLASS)
FORK A SHOULD NCT FAIL.
IF IRCD DM357 DCES NOT GO HIGH A DM6 WILL BE EXECUTED.
ALL OTHER LOGIC HAS BEEN TESTED.
ROM FLOW=7,251,162.231,233,311,157

3292 THE LOGICAL SEQUENCE WOULD NEXT TEST A NEG.B+DM12+DRO(1) THEN A NEG.B*DM4&+*DRO(0)
THEN A JMP+DM5 INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED.

3298 TEST 75 SEVEN MICROSTATES (JSR*DM12)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO LOCATION 10.
THIS WILL ONLY OCCUR IF RACE JMP+JSR+SWAB DOES NOT GO HIGH.

IF EITHER IRCB IR(16:9)04 DOES NOT GO LOW OR E63 IS BAD
EXECUTION WILL GO FROM D12.10 TO EXC.00.

IF IRCB E63 IS BAD (PIN 10 OR 485 FLOATING) EXECUTION WILL
GO TO RSD.OO CAUSING A TRAP TO LOCATION 10. THIS FAILURE
WOULD INCREMENT THE DST REG. BEFORE THE TRAP.

IF THE INSTRUCTION FAILS THEN ONE OF THE JSR STATES FAILED.
ROM FLOW-2,135,34,201,274,275.32
3342 THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BIN*SM3*DMO*=DF 7«SRO(1) THEN
A BIN*SM3+DMO+DF7«SRO(0) THEN A BIN*SM3+DMO«DF 7*SRO(1) INSTRUCTION,
BUT NO ADDITIONAL LOGIC IS TESTED.
3349 TEST 76 SEVEN MICROSTATES (BIN*SMS5#*DMO*=DF 7+SRO(0))
FORK A SHOULD NOT FAIL.
IF BENT4+FEN4 FAILS EXECUTION WILL GO TO DQO0.90
CAUSING A SM4 INSTRUCTION TO BE EXECUTED. THIS WILL ONLY
OCCUR IF EITHER IRCC SRCM5 DOES NOT GO LOW OR IF JRCC E28 IS BAD.
ROM FLOW~24,23,27,317,143,146,205
3378 THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BIN*SM12+DM12+SRO(0) *DRO(1)

P/CLASS THEN A BIN*SM12+DM12+SRO(1)«DRO(1)P/CLASS INSTRUCTION, BUT
NO ADDITIONAL LOGIC IS TESTED.
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3385 TEST 77 SEVEN MICROSTATES (BIN*+SM12+DM3+0/(LASS)

IF IRCC C FORK MUX INPUT B2 IS NOT GOING LOW OR IRCC E4O
IS BAD A DM2 WILL BE EXECUTED.

THE ONLY OTHER POSSIBLE FAILURE IS STATE D30.80.
ROM FLOW-21,27,113,221,233,311,157
3414 THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN*SM12+DM4=SRU(0)*DRO(()
P/CLASS FOLLOWED BY A BIN*SM12«DM4«SRO(0) *DRO(1)«[TST.8+B]T.B+(MP.B]
FOLLOWED BY A BIN*SM12+DM4+SRO(1) *DRO(0)*P/CLASS FOLLOWED BY A
BIN*SM12#DM4*SRO(T) «DRO(1) «[TST.B+BIT.B+CMP.B] INSTRUCTION, BUT NO
ADDITIONAL LOGIC IS TESTED.
3423 TEST 100 SEVEN MICROSTATES (BIN*SM12+DM6+(0/CLASS)
IF FORK C FAILS EXECUTION WILL GO TO D45.90 AND A
DM4 WILL BE EXECUTED. THIS wILL ONLY HAPPEN IF [RCC E39 PIN S
IS NOT GOING LOW. THIS WILL CAUSE AN RT] SINCE THE LOCATION
FOLLOWING THE INSTRUCTION CONTAINS 000002.
THE ONLY OTHER FAILURE WOULD BE CAUSED BY STATE D67.80 BEING BAD.
ROM FLOW-21,27,117,6,251,122,157
3454 THE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN

BIN*SML*DM12+SRO(0) *DRO(1) *[TST.B+BIT.B+CMP.B] AND BIN*SMS«DMO*DF 7*SR0(1)
BUT NOT ADDITIONAL LOGIC IS TESTED.

LA AALASERRRAdRdddd st Rt el etttz 2R R
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3462 TEST 101 EIGHT MICROSTATES (BIN*SM7+DMQ*~DF 7«SRO(())
FORK A SHOULD NOT FAIL.
IF FENA*BEN14 FAILS EXECUTION WILL GO TO D00.90 CAUSING
A SM6 TO BE EXECUTED. THIS WILL ONLY HAPPEN I[F E]THER
IRCC SRCM7 DOES NOT GO LOW OR IF IRCC E28(1) IS BAD.
ROM FLOW~26,54.141,142,317,143,146,205

3492 THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN*SM12+DM3=SRO(0)*DRO(0)*[TST.B+
BIT.B+(MP.B] BUT NO ADDITIONAL LOGIC IS TESTED.

3498 TEST 102 EIGHT MICROSTATES (BIN*SM12+DM3+SRO(1)=DRO(0) ~CMPB)

THE ONLY POSSIBLE FAILURE WOULD BE IN STATE D30.90
SINCE ALL THE OTHER LOGIC HAS BEEN TESTED.

ROM FLOW-21,27.112,221,233,311,177,33

SEQ 0036
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3520 THE LOGICAL SEQUENCE WOULD NEXT TEST INSTRUCTIONS BIN*SM12+DM4*SRO(0) *DRO(1) »
P/CLASS THRU BIN*SM12+DM6*SRO(0)*DRO(0)*[TST.B+BIT.B+(MP.B] BUT NO
ADDITIONAL LOGIC IS TESTED.

3527 TEST 103 EIGHT MICROSTATES (BIN+*SM12+DM6*SRO(1)*DRO(0) «(CMPB)

3528
THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE D67.90.

ROM FLOW=21,27,116,6,251,122.177,33

R e e N T st I,
R e T Y T T T R S R R R R R I LRIy
3545 TEST 104 NINE MICROSTATES (BIN*SM12+DM5+SRO(0)*DRO(0) «(MP.B)
THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE D50.20.
ROM FLOW=21,27,115,161,231,233,.311,177,33

3564 TEST 105 EIGHT MICROSTATES (BIN*SM12+DM5xSR0O(1)«DRO(0) «CMPB)
THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE 050.30.

3580 TEST 106 WRITE/READ PSW

358¢ THIS TEST VERIFIES THAT THE PSW CAN BE READ THRU THE DATA MUX.

IF THE TEST FAILS ONE OF MANY THINGS COULD BE BAD WHICH CANNOT BE
DETERMINED IN THIS DIAGNOSTIC.

THIS TEST REQUIRES THAT SCCE PS ADRS GETS TO TMC,

THAT THE TMC DMUX SELECT LINES GET TO PDR, THAT THE PSW

BITS GET TO THE DMUX, THAT SCCE INTERNAL ADDRESS GETS TO TMC,

AND SCCA VADO GETS TO uBC.

3615 TEST 107 RTI

IF FORK A FAILS EXECUTION WILL GO TO ONE OF THREE STATES.
RSD.00 WILL CAUSE A TRAP TO LOCATION 4. THIS WOULD HAPPEN
IF RACF (HALT:0P (D 7) DOES NOT GO HIGH.

STATE D12.01 WOULD CAUSE AN ODD ADDRESS TRAP SINCE RO

WILL CONTAIN A 1. THIS WILL HAPPEN IF RACE E7 IS BAD.
HLT.00 WILL CAUSE THE PROCESSOR TO HALT ON THE INSTRUCTION
UNDER TEST AND WILL OCCUR IF RACF E17 IS BAD.

IF THE INSTRUCTION DOESN'T WORK THEN ONE OF THE RTI MACHINE
STATES IS BAD,

ROM FLOW=12,156,212,213,214,215,172

SEQ 0037
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3652 THE RTT WILL NOT BE TESTED HERE SINCE THE ONLY POSSIBLE FORK A SEQ 0038
FAILURE WOULD CAUSE AN RTI TO BE EXECUTED. THE T BIT FUNCTIONS OF
THE RTI & RTT ARE TESTED IN PART 2.

3659 TEST 110 EMT AND TRAP

FORK A SHOULD NOT FAIL.
THE INSTRUCTIONS ARE EXECUTED AND THE STACK IS CHECKED TO
VERIFY THAT EVERYTHING WORKED OK.

ROM FLOW-0,345,354,5vC.00-Sv(.90
3741 TEST 111 10T
FORK A SHOULD NOT FAIL.

3744
IF THE TRAP VECTOR LOGIC FAILS THE TRAP VECTOR COULD COME
OUT TO BE 0, 4. OR 24.

THE ONLY OTHER POSSIBLE FAILURE WOULD BE STATE TRP.01.

IF THIS STATE FAILS TO LOAD THE DR THE TRAP VECTOR WILL
BE WHATEVER IS IN R4. IF IT FAILS TO LOAD THE BR THE OLD
PS WILL FAIL TO BE STACKED.

ROM FLOW-14,3564,(SVC.00-Sv(.90) 355,65,357,360,367.37.25.41,222.300
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3815 END OF PASS ROUTINE

LA A SR ad R R ol ddsedsissid it iR LR L L TR R L L2 2L RN

3817 INCREMENT THE PASS NUMBER (SPASS)
INDICATE END-OF -PROGRAM AFTER 144 PASSES THRU THE PROGRAM
TYPE 'END PASS''
IF THERES A MONITOR GO TO IT
IF THERE ISN'T JUMP TG TST1
IF IT IS DESIRED TO HAVE A BELL INDICATE THE "END OF PASS'' LOCATION
SENDMG CAN BE CHANGED TO 7.
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N 3

123223323232 33 2323323223322 2222823 223 2022add R s dddiiiisiatsiddsddds)

TYPE ROUTINE

SX2S T332 2323232232232 233 2223023223223 0 22022 0dd00dRdt0dRididtilldiddd ]

3853

ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.

THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
NOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.

NOTE3: SFILLC CONTAINS THE CHARACTER TO FILL AFTER.

CALL :

1) USING A TRAP INSTRUCTION

oR TYPE .MESADR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
TYPE
ME SADR

2) USING A JSR INSTRUCTION
MOV PS.,=(SP) ;:P1;53Y PROCESSOR STATUS WORD ON THE STACK
JSR PC,S$TYPE :CALL TYPE ROUTINE
MESADDR :sFIRST ADRESS OF MESSAGE

1222222222032 2223223322200 22023 228388223t NEsRtdiditisdaddiisisdssd]

BINARY TO OCTAL (ASCII) AND TYPE

1222232323223 32323223234232323223233 2333201842823 3823203230004 00822282¢%2333%23;|

3926

THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
OCTAL (ASCII) NUMBER AND TYPE IT.
%;EEOS-“ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

MOV NUM, - (SP) :;NUMBER TO BE TYPED

TYPOS ;. CALL FOR TYPEOUT

.BYTE N ;:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
BYTE M ;:M=10R 0O

;. 1=TYPE LEADING ZEROS
;. 0=SUPPRESS LEADING ZEROS

$TYPON-——-ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
$TYPOS OR $TYPOC

CALL:
MOV NUM, - (SP) J:NJUMBER TO BE TYPED
TYPON ;o CALL FOR TYPEOUT
%LYPOL--EMER KWERE FOR TYPTOUT COF A 16 BIT NUMBER
LL:
MOV NUM,-(SP) JJNUMBER TO BE TYPED

TYPOC ;2CALL FOR TYPEOUT

SEQ 0039
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4085
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LAAARARRARER ARl sl il S22 R0

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

LASRAAAARASRARAdRadtRltddRilsR Rt tdddaiii sl s 2R

4004 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT
SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
BEFORE THE FIRS) DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE

REPLACED WITH SPACES.

CALL:
MOV NUM, - (5P) ..PUT THE BINARY NUMBER ON THE STA(K
TYPDS :.G0 TO THE ROUTINE

L2222 SRRl el sl 22l i 2 ISR T L LR LR RE 2

TRAP DECODER

LA AR AR ARl Rttt Rildsd iRl issl i il XYL

4072 THIS ROUTINE WilL PICKUP THE LOWER BYTE OF THE 'TRAP'' INSTRUCT]ON
AND USE IT TO INDEX THROUGH Tr& T7/0 TABLE FOR THE STARTING ADDRESS
OF THE DESIRED ROUTINE. THEN US. .. "HE ADDRESS OBTAINED 1T WILL
GO TO THAT ROUTINE.

LAARS RS RAdldddl il dlldig sl el sl R TS TR L L SN

TRAP TABLE

LAAALASS RSl sttt R R il il 222 YL TR T X L NS

4,087 THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
BY THE '‘TRAP'' INSTRUCTION.

SEQ 0040
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CEKBADO 11/70 CPU M MACY11 30A(1052) 17-APR-B0 13:06 PAGE 2

CEKBAD.P11  16-APR-80 10:00 SEQ 0041

1

2

3

4

S

6

7

8

9
10
11
12
13
14
15
16 .TITLE CEKBADO 11/70 CPU #1

17 :*COPYRIGHT (() 1975,1980

18 :*DIGITAL EQUIPMENT CORP.

19 : “MAYNARD, MASS. 01754

* W
22 :xTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
gz : *PACKAGE (MAINDEC-11-DZQAC-AS).
%

25 160000 $SWR=160000 ::HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT



CEXKBADO 11/70 CPU ¥
16-APR-80 10:00

CEKBAD.P11

001100
001100
000700
000600

177776

177774
177772
177570
177570

000011
000012
000015
000200

| D
MACY11 30A(1052) 17-APK-80 13:06 PAGE 3

.SBTTL BASIC DEFINITIONS

; *INITIAL ADDRESS OF THE STACK POINTER s« 1100 »w»
. :FIRST ADDRESS OF THE STACK

s ;KERNEL S

TACK

;s SUPERVISOR STACK
;s USER STACK

;sBASIC DEFINITION OF ERROR CALL
;;BASIC DEFINITION OF SCOPE CALL
: PROCESSOR STATUS WORD

;. STACK LIMIT REGISTER
; ;PROGRAM INTERRUPT REQUEST REGISTER

;:SWITCH R

.. CODE FfOR HORIZONTAL TAB

EGISTER

;.CODE LINE FEED

.. CODE CARRIAGE RETURN
:;CODE FOR CARRIAGE RETURN-LINE FEED

; *GENERAL PURPOSE -EGISTER DEFINITIONS

STACK= 1100
KERSTK= STACK
SUPSTK= STACK=-200
USESTK= STACK=-300
.EQUIV EMT.ERROR
.EQUIV [OT.SCOPE
PS= 177776
.EQUIV PS,PSW
STKLMT= 177774
PIRQ= 177772
SWR= 177570
DISPLAY=SWR
;;MISCEL%?NEOUS DEF INITIONS
LF= 12

CR= 15

CRLF= 200

RO= 10

R1= Y1

R2= %2

R3= 13

R4= P

RS- 15

R6- 16

R7= 17

.EQUIV RO,R10
_EQUIV RI1.R11
.EQUIV R2.R12
.EQUlV R3,R13
.EQUIV R&.R1%
_EQUIV RS.R1S
SP=%6

LEQUIV SP.KSP
.EQUIV SP.SSP
JEQUIV SP.USP
PC=Y7

;*PRIORITY LEVEL DEFINIT
PRO= 0

PR1= 40

PRZ= 100

PR3= 140

PRG= 200

PRS= 240

PR6= 200

PR7= 340

; s GENERAL
5« GENERAL
:; : GENERAL
; ; GENERAL
;s GENERAL
;s GENERAL
; ; GENERAL
;s GENERAL
s s GENERAL
;s GENERAL
; : GENERAL
; - GENERAL
; s GENERAL
; s GENERAL
:: STACKPOI

;s KERNEL STACK POINTER
;. SUPERVISOR STACK POINTER
;;USER STACK POINTER

: ; PROGRAM

IONS

;:PRIORITY
s .PRIORITY
;;PRIORITY
;.PRIORITY
;:PRIORITY
;:PRIORITY
;;PRIORITY
;:PRIORITY

REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
NTER

COUNTER

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

NS = O

;*" SWITCH REGISTER'® SWITCH DEFINITIONS

Sw*5=

100000

SEQ 0042
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82
83
84
85
86
87
88
89
90
N
92
93
9%
95
96
97
o8
99
100
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105
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W
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CEXBADO 11/70 CPU M MACY11 30A(1052)

16-APR-80 10:00

040000
020000
010000
004000
002000

100000
040000
020000
010000

002000
001000

000200
000100

000020
000010

000001

17-APR-80

BASIC DEF INITIONS

SW14=
Sw13=
Sw12=
SW11=
Sw10=
SW09=

40000
20000
10000
4000
2000
1000

200

BIT04,BITS
81703,8173
BIT02,BIT2
BIT01.BIT1
B1700.81T0

E
13:06 PAGE 4

:*BASIC ‘'CPU'' TRAP VECTOR ADDRESSES
ERRVEC= 4

;:TIME OUT AND OTHER ERRORS

SEQ 0043



CEXBADO 11770 (CPU

CEXBAD.P11

138
139
140
141
142
143
144
145
146
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&

176
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MACY11 30A(1052)
16~APR-80 10:00

000010
000014
000014
000014

177740
177742
177744
177746
177750
177752

177760
177762

177764
177766

177572
177574
177576
172516

177600

F
17-APR-80 13:06 PAGE 5
BASIC DEFINITIONS

RESVEC= 10 ;RESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 s BIT

TRTVEC= 14 ;s TRACE TRAP

BPTVE(= 14 ; .BREAKPOINT TRAP (BPT)

IOTVEC= 20 ;o INPUT/0UTPUT TRAP (JOT) #=SCOPEw~
PWRVE(= 24 ::POWER FAIL

EMTVEC= 30 ;. EMULATOR TRAP (EMT) =«ERROR*«
TRAPVE (=34 ;:"TRAP'® TRAP

TKVEC= 60 ;:TTY KEYBOARD VECTOR

TPVEC= 64 ;:TTY PRINTER VECTOR

CACHVEC=114
PIRQVE(C=240
MMVEC= 250

.. CACHE ERROR INTERRUPT VECTOR
. :PROGRAM INTERRUPT REQUEST VECTOR
: ;MEMORY MANAGEMENT VE(IOR

.SBTTL CACHE  REGISTER DEFINITIONS

LOADRS = 177740 ;;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
HIADRS = 177742 ;.UPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
MEMERR = 177744 ::CACHE ERROR REGISTER

CONTRL = 177746 ; ;MEMORY CONTROL REGISTER

MAINT = 177750 ; MEMORY MAINTENENCE REGISTER

HITMIS = 177752 ;HIT MISS REGISTER ""1'' IMPLIES HIT [N CACHE

.SBTTL (CPU REGISTER DEFINITIONS

SIZELO = 177760 ; sMEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
;:TO GET TO THE LAST 32 WORDS OF MEMORY

SIZEH] = 177762 ;:HIGH SIZE REGISTER, RESERVED FOR FUTURE USE
;s CURRENTLY ALL ZERO

SYSTID = 177764 ;.SYSTEM ID REGISTER

CPUERR = 177766 ;. CPU ERROR REGISTER HOLDS CONDITION THAY CAUSED

;;THE TRAP TO ERRVEC

.SBTTL MEMORY MANAGEMENT DEF INITIONS

J*MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

MMRO= 177572
MR1= 177574
MMR2= 177576
MMR3= 172516
.EQUIV MMRO, SRO
.EQUIV MMR1,SR1
.EQUIV MMR2,SR2
.EQUIV MMR3,SR3

;*USER "'I'* PAGE DESCRIPTOR REGISTERS
UIPDRO= 177600

(000004)

SEQ 0044
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CEKBAD.P11

194
195
196
197
198
199
200
201
202
203
204
205
206

207

25

AINLAUNI NN NN
b d o ok wnd ek h b
ONOVISWN—=O

16-APR-80 10:00

177602
177604
177606
177610
177612
177614
177616

177620
177622
177624
177626
177630
177632
177634
177636

177640
177642
177644
177646
177650
177652
177654
177656

177660
177662
177664
177666
177670
177672
177674
177676

172200
172202
172204
172206
172210
172212
172214
172216

17220
172222

G 4
17-APR-80 13:06 PAGE 6
MEMORY MANAGEMENT DEF INITIONS

UIPDR1= 177602
UIPDR2= 177604
UIPDR3= 177606
UIPDR&4= 177610
UIPDRS= 177612
UIPDRé6= 177614
UIPDR?= 177616

;*USER 'T°' PAGF Ct¢SIRIPTOR REGISTORS

UDPDRO= 177620
UDPDR1= 1776.¢
UDPDR2= 177624
UDPDR3= 177626
UDPDR4= 177630
UDPDRS= 177632
UDPDRG= 177634
UDPDR7= 177636

;*USER ''I'' PAGE ADDRESS REGISTERS

UIPARO= 177640
UIPAR1= 177642
UIPAR2= 177644
UIPAR3= 177646
UIPARG= 177650
UIPARS= 177652
UIPARG= 177654
UIPAR?= 177656

:*USER "D’ PAGE ADDRrcSS REGISTERS

UDPARO= 177660
UDPAR1= 177662
UDPAR2= 177664
UDPAR3= 177666
UDPAR4= 177670
UDPARS= 17767?2
UDPARG= 177674
UDPAR?7= 177676

;*SUPERVISGR ''I'' PAGE DESCRIPTOR REGISTERS

SIPDRO= 1722v0
SIPDR1= 172202
SIPDR2= 172204
SIPDR3= 172206
SIPDR4= 172210
SIPDRS= 172212
SIPDR6= 172214
SIPDR?= 172216

; *SUPERVISGR 'D'' PAGE DESCRIPTOR REGISTERS

SDPDRO= 172227
SDPDR1= 172222

SEQ 0045



H &
CEXBADQO 11/70 (PU M MACY11 30A(1052) 17-APR-80 13:06 PAGE 7

CEKBAD.P11 16~-APR-80 10:00 MEMORY MANAGEMENT DEF INITIONS SEQ 0046
250 172224 SDPDR2= 172224
251 172226 SDPDR3= 172226
252 172230 SDPDR&= 172230
253 172232 SDPDRS= 172232
254 172234 SDPDR6= 172234
522 172236 SDPDR7= 172236
%gg :*SUPERVISOR "‘I'' PAGE ADDRESS REGISTERS
259 172240 SIPARO= 172240
260 172242 SIPAR1= 172247
26 172244 SIPARZ= 172244
262 172246 SIPAR3= 172246
263 172250 SIPARG= 172250
264 172252 SIPARS= 172252
265 172254 SIPARG= 1722>4
Sg? 172256 SIPAR7= 172256
%63 :*SUPERVISOR 'D'" PAGE ADDRESS ReGISTERS
6
270 172260 SDPARO= 172260
271 172262 SDPAR1= 172262
272 172204 SDPARZ= 172264
273 172266 SDPAR3= 172266
274 172270 SDPAR4= 172270
275 172272 SDPARS= 17227¢
276 172274 SDPARG= 172274
S;g 172276 SDPAR7= 172276
Sgg ;*KERNEL ''I'" PAGE DESCRIPTOR REGISTERS
281 172300 KIPDRO= 172300
282 172302 KIPDR1= 172302
283 172304 KIPDR2= 172304
284 172306 KIPDR3= 172306
285 172310 KIPDR4= 172310
286 172312 KIPDR5= 172312
287 172314 KIPDR6= 172314
Sgg 172316 KIPDR7= 172316
%3? J*KERNEL ‘D'’ PAGE DESCRIPTOR REGISTERS
292 172320 KDPDRO= 172320
293 172322 KDPDR1= 172322
294 172324 KDPDR2= 172324
295 172326 KDPDR3= 172326
296 172330 KDPDR/ - 172330
297 172332 KDPDk>= 172332
298 172334 KDPDR6= 172334
%gg 172336 KDPDR7= 172336
301 J*KERNFL “‘1'" PAGE ADDRESS REGISTERS
303 172340 KIPARO= 172340
304 172342 KIPAR1= 172342
305 172344 KIPAR2= 172344



' I &
CEXBADO 11/70 (PU M MACY11 30A(1052) 17-APR-80 13:06 PAGE 8

CEKBAD.P1 16~APR-80 10:00 MEMORY MANAGEMENT DEFINITIONS SEQ 0047
306 172346 KIPAR3= 172346
307 172350 KIPARG= 172350
308 172352 K]PARS= 172352
309 172354 KIPARG= 172354
%}? 172356 K]PAR?= 172356
%}% ;*KERNEL ‘D'’ PAGE ADDRESS REGISTERS
314 172360 KDPARQ= 172360
315 172362 KDPAR1= 172362
316 172364 KDPARZ= 172364
317 172366 KDPAR3= 172366
318 172370 KDPAR4G= 172370
172372 KDPARS= 172372
172374 KDPARG= 172374
172376 KDPAR?= 172376

.SBTTL  UNIBULS MAP REGISTER DEFINITIONS

;*THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'
:*THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX'

W N AN AN N W AN AN NN N AN N
ruaagmmwmmwmgmmd
W OO ~NAND NN =00

170200 MAPLOO = 170200

170202 MAPHOQ = 170202
335 170204 MAPLOT = 170204
336 170206 MAPHO1 = 170206
337 170210 MAPLO2 = 170210
338 170212 MAPHOZ = 170212
339 170214 MAPLO3Z = 170214
340 170216 MAPHO3 = 170216
341 170220 MAPLO4 = 170220
342 170222 MAPHO4 = 170222
343 170224 MAPLOS = 170224
344 170226 MAPHOS = 170226
345 170230 MAPLO6 = 170230
346 170232 MAPHO6 = 170232
347 170234 MAPLOZ = 170234
348 170236 MAPHO7 = 170236
349 170240 MAPL10 = 170240
350 170242 MAPH10 = 170242
351 170244 MAPL11 = 170244
352 170246 MAPH11 = 170246
353 170250 MAPL12 = 170250
354 170252 MAPH1?2 = 170252
355 170254 MAPL13 = 170254
356 170256 MAPH13 = 170256
357 170260 MAPL14 = 170260
358 170262 MAPH14 = 170262
359 170264 MAPL15 = 170264
360 170266 MAPH15 = 170266
361 170270 MAPL16 - 170270



CEKBADO 11/70 (PU #) MACY11 30A{1052)

CEXKBAD.P11

16-APR-80 10:00

170272
170274
170276
170300
170302
170304
170306
170310
170312
170314
170316
170320
170320
170324
170326
170330
170332
170334
170336
170340
170342
170344
170346
170350
170352
170354
170356
170360
170362
170364
170366
170370
170372
170374

0376

17-APR-80C

J
13:06 PAGE 9

4

UNIBUS MAP REGISTER DEF INITIONS

MAPH16
MAPL17
MAPH17
MAPL 20
MAPH20
MAPL 21
MAPH21
MAPL 22
MAPHZ2?2
MAPL 23
MAPHZ3
MAPL 24
MAPH24
MAPL 25

MAPHZ25
MAPL 26
MAPHZ26
MAPL2?7
MAPH27
MAPL 30
MAPH30
MAPL 31
MAPH31
MAPL 32
MAPH3?
MAPL 33
MAPH33
MAPL 34
MAPH34
MAPL 35
MAPH3S
MAPL 36
MAPH36
MAPL 37
MAPH37
EQulv
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV
EQUIV

170272
170274
170276
170300
170302
170304

L L I L T L Tt I O T L T T O O T T { O T T T I T TR T T T I T I T |}
—a
~
[
N
N
~

SEQ 0048
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CEKBAD.P11

418
619
420
621
622
423

454

000200

000046
000052

K
17-APR-B0 13:06 PAGE 10

16~APR-80 10:00 TRAP (AT(CHER
.SBTTL TRAP (AT(CHER

000000

.=0

;*ALL UNUSED LOCATIONS FROM & - 776 CONTAIN A "' +2,HALT"'

000200
000137 001202

*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
*LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTGRS

.SBTTL STARTING ADDRESS(ES)
.=200

JMP AMSTART ;.vUMP TO STARTING ADDRESS OF PROGRAM

".'t'ttttﬁtttttt.ttti*'tittt't'i'ttttttit.'ttttttttt&tltttttttttit

.SBTTL ACT11 HOOKS
;*THE FOLLOWING LOCATIONS ARE SET'JP TO BE USED WITH A(CT?®

W

:*LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL

Be We B,

e o 8,

*END OF THE PROGRAM.

= OCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
*AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BITS
*TO A ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE:

L

. BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
e =0 NO POWER FAIL DESIRED
‘e BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
P =0 RUN TIME IS NOT MEMORY SIZE DEPENDENT
e BITS 13-0 MUST BE ZERO'S
000204 $SVPC=. ;:SAVE LOCATION COUNTER
000046 =46 “:SET LOCATION COUNTER
011014 "WORD  SENDAD $:SET LOC.46 TO ADDRESS SENDAD
000052 =52 *:SET LOCATION COUNTER
000000 'WORD O S SET LOC.52 TO ZERO
000204 - =$SVP( *-"RESTORE LOCATION COUNTER

SEQ 0049
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CEKBADO 11/70 CPU M MACY11 30A(1052) 17-APR-80 13:06 PAGE 11

1
CEKBAD.P11 16~APR-80 10:00 ACT11 HOOKS SEQ 0050
455 AR A AR A R AR AR A N R AN AR T A AN RN RN AR - N AN T AN R AR R R R RN R AR
456
Zgg LSBTTL COMMON TAGS
459 ;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
l‘:g? ;*USED IN THE PROGRAM.
22% 001100 .=1100
&64 001100 $(MTAG: ;;START OF COMMON TAGS
465 001100 000000 $PASS: .WORD O ;s CONTAINS PASS COUNT
466 001102 000 $TSTNM: BYTE O ;s CONTAINS THE TEST NUMBER
467 001103 000 $ERFLG: .BYTE O ;- CONTAINS ERROR FLAG
468 001104 000000 $ICNT: .WORD O ;s CONTAINS SUBTEST JTERATION COUNT
469 001106 000000 SLPADR: .WORD O ;- CONTAINS SCOPE LOOP
470 001110 000000 SLPERR: .WORD O .- CONTAINS SCOPE RETURN FOR ERRORS
471 001112 000000 $ERTTL: .WORD O ;. CONTAINS TOTAL ERRORS DETECTED
472 001114 000 SITEMB: .BYTE O ;s CONTAINS ITEM CONTROL BYTE
473 001115 001 SERMAX: .BYTE 1 ;- CONTAINS MAX., ERRORS PER TEST
474 001116 000000 SERRPC: .WORD O ;- CONTAINS PC OF LAST ERROR INSTRUCTION
475 001120 000000 $GDADR: .WORD 0 ;.CONTAINS OF °*‘GOOD’ DATA
476 001122 000000 $B8DADR: .WORD O :;CONTAINS OF °'BAD' DATA
477 001124 000000 $GDDAT: .WORD O ;s CONTAINS °GOOD* DATA
478 001126 000000 $8DDAT: .WORD O ;- CONTAINS °BAD*' DATA
479 001130 000000 000000 000000 .WORD 0,0,0 ; ;RESERVED=-NOT TO BE USED
480 001136 177560 $TKS: 177560 ;:TTY KBD STATUS
481 001140 177562 $TKB: 177562 ;o TTY KBD BUFFER
482 001142 177564 $TPS: 177564 ;s TTY PRINTER STATUS REG.
483 001144 177566 $TPB: 177566 2 TTY PRINTER BUFFER REG.
484 001146 000 SNULL: .BYTE O ;- CONTAINS NULL CHARACTER FOR FILLS
485 001147 002 $FILLS: .BYTE 2 ; -CONTAINS # OF FILLER CHARACTERS REQUIRED
486 001150 012 SFILLC: .BYTE 12 s INSERT FILL CHARS. AFTER A 'LINE FEED''
487 001151 000 $TPFLG: .BYTF 0 ;" TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
488 001152 000000 $REGAD: .WVORD O ;CONTAINS THE FROM
4«89 :;WHICH (SREGO) WAS OBTAINED
490 001154 000000 $REGO: .WORD O ; ;CONTAINS ((SREGAD) +0)
491 001156 000000 $REG1: .WORD O ;s CONTAINS ((SREGAD) +2)
492 001160 000000 $REG2: .WORD O ;s CONTAINS ({SREGAD) +4)
493 001162 0CJI000 $TMPO: .WORD 0 ;s USER DEF INED
494 001164 OGWO00 $/MP1: .WORD O ; USER DEF INED
495 001166 000000 $STMPZ2: _WORD O 2 ;USER DEF INED
496 001170 000000 $TMP3: _WORD O ;cUSER DEF INED
497 001172 077 $QUES: .ASCII /?/ ;cQUESTION MARK
498 001173 015 $CRLF: .ASC]] <5 .. CARRIAGE RETURN
499 001174 000012 SLF: ASCIZ <12 ;.LINE FEED
500 001176 $ERPSW:
561 001176 000000 . WORD
502 001200 000000 0



M
CEXBADO 11/70 (PU M MACY11 30A(1052) 17-APR-8B0 13:06 PAGE 12

CEKBAD.P11 16~APR-80 10:00 COMMON TAGLS

503
504
505
506
507
508
509

v
—a
o

(VL IV IV, V. IV, [V, V.1V |
b b b ed b e oh d
W~ NS NN —

:"""*t.."'l"l’.'ﬁ't.*""t'itttttttttttttt!tttttltttttttttt"tﬁt

.SBTTL ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
;*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
.*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

;*NOTE1:
;*NOTEZ:

.
L4

.
”

. w,
» » %R

EM
DH
DT
DF

001202 $ERRTB:
R I e Y R L LTI I I

FOLLOWING IS AN INDEX OF THE POSSIBLE FAILURES THAT

CAUSE A TRAP TO LOCATIONS &4, 10, 14, OR 24 OR THAT

CAUSE THE PROCESSOR TO HANG (H). NGT=NOT GETTING THRU

wa 0,

.,

ns w,

., .
LA AR R B AR R AR 2k A 2 BN 2N b BN NN B BN BN B BN NS N N NN NN NE RN N N N NN NU NS N W)

Ve By e Wy % VN, e Ve N By By B, N B B R Ny S, R e, B,

TEST NUMBER

25
25
25

26
26

26
26
27
3
3

IF SITEMB IS O THE ONLY PERTINENT DATA IS (%ERRPC).
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOL'.OWS:

::POINTS TO THE ERROR MESSAGE
. .POINTS TO THE DATA HEADER

; ;POINTS TO THE DATA

;;POINTS TO THE DATA FORMAT

EFFECY

10
24
H
H
4
14
4
H
10

CAUSE

RACH NEG.B*DMO NOT GOING HIGH
RACH A2 RABOO NOT GOING LOW
RACH E57(6) NOT GOING LOW

OR NGT RACL RADRO7

RACL RADROO NOT GOING LOW
EITHER IRCC SM357 STUCK H

OR RACL E70 BAD

IRCC CO RABO3 NOT GOING H OR
RACL RADRO3 INPUT STUCK LOW
SRC CONST ADDED 1 OR 3

RACK RADRO1 NOT GOING LOW

RACK AQ RABO1 NCT GOING LOW OR
NGT RACL RADRO1

RACK BRCABOS NOT GOING LOW OR
NGT PACL RADROS

1$ ON TOP OF STACK

DST CONST ADDED 1 OR 3

RACE A0 RABOO DOES NOT GO LOW

RACE A0 RABO2 DOES NOT GO LOW

RACE E44 ]S BAD

IRCB K/CLASS STUXK LOW

GRAB 0BD(1) STUCK H OR NGT RACL E71
GRAD DRMX00 STUCK H OR GRAB ES50 BAD

RACE BIN*SMO + DID NOT GO HIGH
IR DECODE ROM WORD BAD

RACE BIN*SMO FAILED

SEQ 0051
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CEKBAD.P1 16~-APR-80 10:00 ERROR POINTER TABLE SEQ 0052
228 i 36 10 IR DECODE ROM WORD BAD
* N
2212 S 37 10 RACE E45 BAD
* %
563 i 40 10 RACE AO RABOO DOES NOT GO LOW
564 ML 40 10 IRCB(JMP+JSR) IS STUCK LOW
5522 i 40 H IRCB FJ CLASS IS STUCK HIGH
* %
567 e 41 10 RACE E4S IS BAD
568 IL
'gf_;g o ® 42 10 RACE E33 IS BAD
o
571 e 43 10 RACH U/CLASS NOT GOING HIGH
572 2w 5$-2 ON TOP OF STACK
573 e 43 10 EITHER RACE E10 BAD CR
574 e RACE BIN NOT GOING H
2‘7/2 L S$ ON TOP OF STACK
;t
577 . &4 10 RACJ AFIR 14(1) NGT RACE E42
E;g 3w &4 10 IRCB E38(6) STUCK HIGH
:i
Ssg? o 4S H GRAB 0BD(0) STUCK H OR NGT RACK ES1
:t
gg% e &6 10 RACE E33 BAD
:t
%2‘5 o 54 10 RACF E3 DOES NOT GO HIGH
;t
Ssgg s 56 10 PART PCLASS FIELD BAD IN IR DECUDE RQOM
:t
%%% s 60 10 PART PCLASS FIELD BAD IN IR DECODE ROM
;i
590 o 62 10 IRCC CC RABO3 STUCK H OR NGT RACL RADRO3
gg} i OR FORK C MUX INPUT BO STUCK H
|
593 o 65 10 B FORK MUX SELECT STUCK LOW
594 ox 65 H IRCB B0 RABO4 NGT RADPNS
595 I3 65 H B FORK MUX INPUT BO STUCK H OR
596 * IRCC B0 RABOO STUCK H
597 o* 65 4 B FORK MUX INPUT B3 OR
598 ;e IRCB BO RABOO STUCK L
% i 65 H IRCB E46(10) STUCK L-MICRO ADR 170
- %
2812 i 67 10 RACE E35(1) BAD
.
g%i i 70 10 B FORK MUX STROBE STUCK L (CHIP FAILURE)
]
605 ot 75 10 RACE JMP+JSR+SWAB NOT GOING HIGH
% i 7S 10 IRCB E63 BAD-RS CONTAINS °*T67+2"°
*
608 In 105 4 RACF (HALT:0P CODE 7) DOES NC™ GO HIGH
2(1)8 X 105 4 RACE E7 BAD-0DD ADR B;Y SET IN ERROR REG
»

611 A AR AN AR AN A AN AR A RN AN N T AN AN RN N A AN AR R AN AR NN A AN AN RN N RN RN AR

612 T THE FOLLOWING FIVE CONDITION CODE AND BRANCH TESTS ARE A
613 . FUNCTION OF RACK F TRUE 1, SECTION 1 OF EACH TEST IS
614 ® DEPENDENT ON TRUE 1 NOT GOING HIGH, WHILE SECTION ¢ IS
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615

_ L 8
MACY11 30A(1052) 17-APR-80 13:06 PAGE 14
16~APR-80 10:00

001202 012737 000014 177746

001210

001212
001214
001216
001220
001222
001224

001224

001226

001230
001232
001234
001236
001236

001240
001242
001244
001244

000257

103404
100403
102402
101401
103001

000261

100402
102401
100001

103001
103401

ERROR POINTER TABLE

N DEPENDENT ON TRUE ONE GOING HIGH.

- "

START: MOV #1464 ,a/CONTRL ;FORCE MISSES IN CACHE

SR iZ22223 3222122202323 2222322232222 2222228222222222222Z2220R22322%222R23/

S*TEST 1 CCCYBRANCH THRU FET.13
B
‘e THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
o SECTION 1
i BCS £S8(13,12) L.H
ie BM] ES9(10.11.9)  H.L.H
tw BVS E48(S.5%.4) HoL.H
Tw BLOS  ES59(4.3.5) HoLoH
;:ﬁ'.tittttttt!tt.ﬁttt'ttftt"tﬁttﬁ"tﬁt!*tli**'ﬁ't'tt.ttttii.itt
TST1:  ccc : C€=0000
SSECTION 1
BCS 13
aM] 1%
BVS 1
BLOS 1%
. BCC 1ST2 ::GO TO NEXT TEST
>,
HALT :RACF TRUE 1 WENT HIGH OR
*RACH A2 RAB02 IS NOT GOING HIGH
“OR NOT GETTING THRU RACL RADRO?
‘FOR LOOPING CHANGE TO 'BR TST1'" (771)
:;Ittttﬁttttttttttttttt*ttt'ﬁtti*tﬁtiﬁt't'*ﬁtti.ﬁtttttttﬁtQttiﬁtt
LRTEST 2 SEC~BRANCH THRU FET.13 AND FET.11
- %
w THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
o SECTION 1
P BMI £58(13,12) H.L
T BVS E58(13.12) HoL
e SECTION 2
sw BCC £58(13,12) H.H
;;tttttttttt*ﬁﬁttittitttttt'ttttttt*ﬁﬁittﬁ*ttttitttttttttiiittttt
1S12:  SEC ; €C=0001
;SECTION 1
BM] 18
BVS 18
s BPL 2$ :GO TO SECTION 2
HALT :RACF ES8 FAILED
"FOR LOOPING CHANGE TC 'BR TST2"' (773)
-SECTION 2
2%: BCC 3s
s BCS 1S13 ;:GC TO NEXT TEST
HALT :EITHER RACF TRUE 1 DID NOT GO HIGH

;OR IT DID NOT GET THRU RACH A2 RABOO
;FOR LOOPING CHANGE TO 'BR 2%'' (775)

':titt'tttttttt!tttttttttttt'!‘ttti'tﬁtt'ﬁ*ittﬁittﬁﬁ'tttitﬁttt'tt

TeTEST 3 SEV*BRANCH THRU FET.13 AND FET.11

%

i THE FOLLOWING IS A LIST OF PATTERNS PUT ON THE GATES OF TRUE 1:
P SECTION 1
i BCS £48(5.3.4) L.H.H

SEQ 0053



(EXKBADO 11/70 (PU M
CEKBAD.P11

671

672

673

674

675 0012646 000257
676

677 001250 0002€2
678 001252 103402
679 001254 100401
680 001256 100001
681 001260

2%% 001260 000000

684

685 001262 102001
686 001264 102401
687 001266

688 001266 000000
689

690

691

692

693

694

695

696

697

698

699

;8? 001270 000257
702 001272 000264

703 001274 103.02
704 001276 100401
705 001300 102001
706 001302

707 001302 000000
708

709

710 001304 101001
711 001306 101401
712 001310

713 001310 000000
714

715

716

77

718

719

720

721

722

723

724

725 001312 200257

MACY11 30A(1052)

16-APR-80 10:00

(O
17-APR-80 13:06 PAGE 15

13 SEV*BRANCH THRU FET.13 AND FET. 11
. BM] E48(5,3.4’ H,H,L
™ SECTION 2
i BvC E48(5,3.4) H,H,H
;:t'ﬁtttt.tttt'tt'tt.tttt't'ttt*t't.it'lt"ttt..t...t't'tt.t.ttt'
TST3: CCC ;€C=0000
:SECTION 1

SEV ;CC=0010

B8CS 1%

BMI 1%
' 8PL 2%

HALT ;RACF E48 FAILED

:FOR LOOPING CHANGE TO 'BR TST3'' (772)

;SECTION 2
e ¥ BVC i3
- BVS TST4 ;60 TO NEXT TEST

HALT ;EITHER RACF E48 OR E47(1) FAILED
;FOR LOOPING CHANGE TO 'BR 28'' (775)

B2 3222332223223 2233232223223 23243 822N t20d030d0Ri000dff0R0RR200RdRd A/

S*TEST 4 SEZ*BRANCH THRU FET.13 AND FET.11
. R

M THIS TEST PUTS THE FOLLOWING PATTERNS ON TKE GATES OF TRUE 1:
Ml SECTION 1
;¥ BCS £59(4.3.,5) H,H,L
i BM] ES59(4,3,5) L.HH
o SECTION 2
i BHI E59(4,3.5) H,H.H
;;-ttttt*itttttttttttitttttttttttttttttttttttttttttttt.tttttttttt
TST4: cCC ; CC=0000
;SECTION 1
SEZ ;CC=0100
BCS 1%
BM] 1%
s Bv(C 2% ;GO TO SECTION 2
HALT ;RACF ES9 FAILED
;FOR LOOPING CHANGE 10 "BR TST4"' (772)
;SECTION 2
2$: BHI 3%
38 BLOS TSTS ;:G0 TO NEXT TEST
HALT JEITHER RACF £59 OR E47(11) FAILED
;FOR LOOPING CHANGE TO 'BR 2%'' (779)
::tttttttttttttttttttttttttttttﬁtitttttttttttt!ttttttttttittﬁittt
;*TEST 5 SEN*BRANCH THRU FET.13 AND FET.11
.o
I THI§EE$§5~P¥TS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
*
S* BLOS  E59(10,11.9)  H.H.L
" 8vVS £59(10,11.9) L.H.H
" SECTION 2
* BPL E£59(10,11.9) H,H.H

;
.
::tttttttttttttttlttttttttttttttttttttttttttttttttttttttttttt'ttt
TSTS: CCC ; CC=0000

:SECTION 1

SEQ 0054



CEKBADO 11/70 CPU M1
P11

CEXKBAD

727
728
729
730
731
732
733

735

001314
001316
001320
001322
001324
001324

001326
(01330
001332
001332

001334
001336
001340
001342
001344
001346
001346

MACY11 30A(1052)
16-APR-80 10:00

000270
101402
102401
101001

000000

100001
100401

000000

000257
003403
002402
001401
003001

000257

00026¢
001401
001001

003001
003401

]
13:06 PAGE 16

17-APR-80
15 SEN*BRANCH THRU FET.13 AND FET.11
SEN :€C=1000
BLOS 1%
BVS 18
s BHI 28 ;GO TO NEXT SECTION
' HALT ;RACF ES9 FAILED
*FOR LOOPING CHANGE TO 'BR TSTS'' (772)
“SECTION 2
2%: BPL 38
s BM] TST6 ::GO TO NEXT TEST
' HALT ;EITHER RACF ES59 OR E47(13) FAILED

.FOR LOOPING CHANGE TO 'BR 2%'' (775)

MR AR SRS A LSRRt Rt sttt tldstldatsilet il isslitisslizili sy aa "y

J* THE FOLLOWING SEVEN TESTS ARE A FUNCTION OF RACF TRUE 2.
;*SECTION 1 OF EACH TEST IS DEPENDENT ON TRUE 2 NOT GOING HIGH
thILE SECTION 2 IS OEPENDENT ON TRUE 2 GOING HIGH.

L4
LS ALl Rl sl sl sl sl sl itz e ey

S*TEST 6 BRANCHES THRU FET.13
b 4
x ’“’ége;?6~P?’s THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
%
e BLE ESB(2,1)H,L ES9(13,1,2)L.H.H E48(1,13.2)H.H.L
i BLT £59(15,1 2)L H.H E48(1.13,2)H.H.L £58(10.9)L.H
;% BEQ ES8(2.1)H.L ES8(10,9)H.L
..*ttttt*tﬁtttttttttttttttttttttttti*ttttttttttttttttttttttt!tttt
T$T6:  CCC : CC=0000
BLE 13
BLT 18
BEQ 18
s 66T TST7 ::60 TO NEXT TEST
HALT ;RACF TRUE 2 WENT HIGH
:FOR LOOPING CHANGE TO 'BR TST&'' (772)
tttttttt*tttttﬁtttﬁ*tttttttttttttttttt*tttttttttttttttttttttttl
SRTEST 7 BRANCH THRU FET.13 AND FET.12
- %
e THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
T SECTION 1
i 8EQ £48(1,13,2) L.H.H
i SECTION 2
o BGT £48(1,13,2) H H.H
'.ttttttt**ttttttttttﬁttttttttﬁttttttitttttt*tttttttttttttttttttt
1877:  ccc : €€=0000
:SECTION 1
SEV :CC=0010
BEQ 1%
s BNE 2 ;GO TO SECTION 2
HALT ;RACF E48 FAILED
$FOR LOOPING CHANGE TO 'BR TST7'* (773)
:SECTION 2
2%: BGT 3$
BLE TST10 ::G0 TO NEXT TEST

SEQ 0055



CEXKBADO 11/70 CPU M MACY11 30A(1052)

CEKBAD
783
784
785

P11
001366

001370

001372
001374
001376
001400
001400

001402
001404
001406
001406

001410

001412
001414
001416
001420
001420

007422
001424
01426
001426

16-APR-80 10:00
000000

000257
000264
002401
002001
000000
001001
001401

000000

000257

000270
001401
001001 )

002001
002401

E
17-APR-80 13:06 PAGE 17
17 BRANCH THRU FET.13 AND FET.12

HALT ;EITHER RACF TRUE 2 DID NOT GO HIGH
;JOR IT DID NOT GET THRU RACH A2 RABO1
;FOR LOOPING CHANGE TO 'BR 2%'' (775)

R A A S ARSRASRRE2a AR Rl adili il ET IS RS S RS R

TeTEST 10 BRANCH THRU FET.13 AND FET.12
X
S THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
‘e SECTION 1
S BLT £58¢(2.1) L.H
i SECTION 2
te BNE ES8¢2.1) H,H
::tﬁtﬁﬁﬁﬁﬁﬁﬁﬁﬁ'*ﬁﬁ***tttii*iii*tﬁtt'ﬁ'*'t*tﬁ'.ﬁﬁttit‘*tiﬁ"ﬁ"Itt
1§T10:  ccc :£C=0000
SSECTION 1
SEZ ;€C=0100
BLT 18
s BGE 2s ;GO TO SECTION 2
' HALT ;RACF ES8 FAILED

;FOR LOOPING CHANGE TO 'BR TST10'' (773)
égECTION 2

BNE 3s
3 BEQ TST11 ::GO TO NEXT TEST

HALT ;EITHER RACF ES5B OR E46(12) FAILED

:FOR LOOPING CHANGE TO ‘BR 28'' (775)

;:tttttttﬁt*t*ttttt*ttttttttttttttttitttttttttttttttttttttt'\tttt
J*TEST 11 BRANCH THRU FET.13 AND FET.12
* %
o ¥ THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
o * SECTION 1
S BEQ E59(13,1.2) H,H,L
o ¥ SECTION 2
M 8GE €59(13,1,2) H.H.H
;;tt*ttttttttttﬁttttttttftt**tttttttttttttﬁtttttiﬁttttttttttttttt
TST11:  CCC ; €C=0000
:SECTION 1

SEN :€CC=1000

BEQ 1%
- BNE 2% ;GO TO NEXT SECTION

HALT ;RACF ES59 FAILED

;FOR LOOPING CHANGE TO 'BR TST11'* (773)

-SECTION 2
28 : BGE 3s
3 BLT TST12 ;GO0 TO NEXT TEST

HALT ;EITHER RACF ES9 OR E46(13) FAJLED

;FOR LOOPING CHANGE TO 'BR 2%'' (775)

s AN AR AR AN R A A N A AN A N T T T AR AN AN AN NN RN RN RN AR AR ANAN NN AR R RN

S*TEST 12 BRANCHES THRU FET.13 AND FET.12
THIS TEST PUTS THE fOLLOWING PATTERNS ON THE GATES OF TRUE 2:

SECTION 1
BEQ ES8(2,1H ES8(10,.9)H,L

L
BLT ES9(15.1.8)H.L.H E48(1,13,2)H.LH

et b, v n
» » » B

SEQ 0056

ES8(10,9L.H



CEKBADO 11/70 (PU M1
16~APR-80 10:00

(EKBAD

P11

001430

001432
001434
001436
001440
001440

001442
001444
001446
001450
001452
001454
001456
001460
001460

001462
001464
001466
001470
001472
001474
001476
001500
001502
001502

001504
001506
001510
001512
001514
001516
001520
001522
001524
001524

001526
001530

MACY11 30A(1052)

000262
001402
002401
001001

000000

17-APR-80 13:06 PAGE 18
T12 BRANCHES THRU FET.13 AND FET.12

;;tt*'ﬁ'ttﬁﬁﬁttttﬁﬁ.i'i't'*tt"i*'."'t*.tti'lt'ttt.t'tt'tttttttt

T8T12: SEV :€C=1010
:SECTION 1

BEQ 1%

BLT 1%
s BNE 1ST13 ;:GO TO NEXT TEST

' HALT :RACF TRUE 2 WENT HIGH
:FOR LOOPING CHANGE TO 'BR TST12'' (773)

. ttﬁttttttﬂt**ﬁtﬁ*tittt".ttttttttttﬁitﬁ'.'t.!tti.tttttttttttttt
S*TEST 13 UNJARY AND BINARY (SMO)

'

THE FOLLOWING TEST TESTS ALL THE E/CLASS
INSTRUCTIONS WITH A DESTINATION MODE OF O

AND DESTINATION FIELD OF NOT 7. THIS C[LASS (ONSISTS
OF ALL THE UNIARY (EXCEPT NEG) INSTRUCTIONS AND

ALL THE BINARY INSTRUCTIONS WITH A SOURCE MODE

-
’

.
L

TR
lt'.l"

r OF o
;.ﬁQt*ﬁ*ﬁﬁ"ﬁﬁﬁﬁi*ii.ﬁ"*i't"'tﬁi.'htﬁ*i'!ittt"t‘ti't.ttt‘.tttt
TST13:  SCC
Lz JCC'S=101M
CLR RO ;R0O=000000, CC'S=0100
B8(CS CLRRO
BvVS CLRRO
BMI CLRRO
BEQ .44
CLRRO:
HALT JERROR, INCORRECT CC'S AFTER CLR
JFOR LOOPING CHANGE TO 'BR TSTI13'' (770)
CLR RO
SCC cCC'S=11N
Lz ;R0=000000, CC'S=1011
TST RO ;R0O=000000, CC'S=0100
8CS TSTRO
8vs TSTRO
BM] TSTRO
BEQ . *4
TSTRO:
HALT JERROR, INCORRECT CC'S AFTER TST
JFOR LOOPING CHANGE TO 'BR CLRRO+2'* (767)
CLR RO
ccC ;CC*S=0000
+SEZ!SEY :R0O=000000, CC'S=0110
oM RO JRU=177777, CC'S=1001
B8PL CCMRO
BEQ COMRO
BvS COMRO
B(S i IA
COMRO:
HALT JERROR, INCORRECT (C'S AFTER COM
;FOR LOOPING CHANGE TO 'BR TSTRO+2"" (767)
(LR RO

SCC :R0=000000, CC*S=1111

SEQ 0057



G
CEKBADO 11/70 CPU M MACY11 30A(1052) 17-APR-B0 13:06 PAGE 19

CEKBAD.P11 16~-APR-80 10:00 T13 UNJARY AND BINARY (SMO) SEQ 0058
895 001532 005500 ADC RO :R0=000001, €C'S=0000
8% 001534 100403 BM] ADCRO
897 001536 001402 BEQ ADCRO
898 001540 102401 BVS ADCRO
899 001542 103001 BCC Y
900 001544 ADCRO:
901 001544 000000 HALT :ERROR, INCORRECT CC'S AFTER ADC
38% :FOR LOOPING CHANGE TO 'BR COMRO+2'' (770)
904 001546 005000 CLR RO
905 001550 000261 SEC
906 001552 005500 ADC RO
907 001554 000257 ccC
908 001556 000270 SEN ;R0=000001, €C'S=1000
909 001560 006000 ROR RO ;R0=000000, CC'S=0111
910 001562 100403 BM] RORR(
911 001564 001002 BNE RORRO
912 001566 102001 BVC RORRO
913 001570 103401 BCS .44
914 001572 RORRQ:
915 001572 000000 HALT ;ERROR, INCORRECT CC'S AFTER ROR
g}g :FOR LOOPING CHANGE TO 'BR ADCRO+2'' (765)
918 001574 005000 CLR RO
919 00157¢ 000277 SCC
920 001600 000250 CLN :R0=000000, CC'S=0111
921 001602 005300 DEC RO -R0=177777, CC'S=1001
922 001604 100003 BPL DECRO
923 001606 001402 BEQ DECRO
924 001610 102401 BVS DECRO
925 001612 103401 BCS .+
926 001614 DECRO:
927 001614 000000 HALT :ERROR, INCORRECT CC'S AFTER DEC
ggg :FOR LOOPING CHANGE TO 'BR RORRO+2'' (767)
930 001616 005000 CLR RO
931 001620 000277 SCC :R0=000000, cc S=111
932 001622 005200 INC RO *R0=000001. CC"'S=0000
933 001624 100403 BM] INCRO
93 001626 001402 BEQ INCRO
935 001630 102401 BVS INCRO -
936 001632 103401 BCS YA
937 001634 INCRO:
938 001634 000000 HALT ;ERROR, INCORRECT CC'S AFTER INC ___
323 :FOR LOOPING CHANGE TO 'BR DECRO*?' (770)
941 001636 005000 CLR RO
%2 001640 000277 SCC
943 001642 000244 Lz ;R0=000000, CC'S=101
%4 001644 006300 ASL RO :R0=000000. CC'S=0100
%S 001646 100403 BM] ASLRO
946 001650 001002 BNE ASLRO
%7 001652 102401 BVS ASLRO
%8 001654 103001 BCC Y
949 001656 ASLRO:

950 001656 000000 HAL T JERROR, INCORRE(CT (C'S AFTER ASI



CEKBADO 11/70 CPU #1

CEKBAD

951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
%67
968
%9
970
971
972
973
974
975
976
977
978
979
980
981
98¢
983
384
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006

P

001660
001662
001664
001666
001670
001672
001674
001676
001700
001700

001702
001704
001706
001710
001712
001714
001716
001720
001722
001724
001726
001730
001730

001732
001734
001736
001740
201742
001744
001746
001750
001752
001752

001754
001756
001760
001762
001764
001766
001770
001772
001774
001776
002000
002000

002002

16~APR-80 1

005000
000261
006000
006100
100403
001002

102001
103401

000000

005000
000261
006000
005200
000277
000251
006200
100003
001402
102401
103401

CY11 30A(1052)

17-APR-80

13

ROLRO:

ASRRO:

SBCRO:

SWABRQ :

H
13:06 PAGE 20

UNJARY AND BINARY (SMO)

CLR
SEC
ROR

CLR
SEC
ROR
INC
SCC

+CLN!CLC

ASR
BPL
BEQ
BVS
BCS

HALT

CLR
SCC
CLN
S8(
8PL
BEQ
BVS
B(CS

HALT

CLR
SEC
ROR
SCeC
CLN
SWAB
BPL
BEQ
BvVS
B8CC

HALT

CLR

RO

RO

RO
ROLRO
ROLRO
ROLRO
.+

RO

RO
RO

RO
ASRR(
ASRRQ
ASRRO
.+

RO

RO
SBCRO
SB(RO
SBCRO
.+

RO
RO

RO
SWABRO
SWABRO
SWABRO
.t

RO

;R0=100000, CC'S=1
;R0=000000, CC'S=0

;R0=100001, CC'S=0
;R0=140000, CC'S=1

;R0=100000, CC*'S=0
;R0=000200, CC’S=1

;FOR LOOPING CHANGE TO 'BR INCRO+2'' (767)

000
m

;ERROR, INCORRECT (CC'S AFTER ROL
;FOR LOOPING CHANGE TO "BR ASLRO+2"' (767)

110
001

;ERROR, INCORRECT CC'S AFTER ASR
:FOR LOOPING CHANGE TO 'BR RORRQ+2'' (721)

:R0=000000, CC*'S=0111
;RO=177777, (CC'S=1001

;ERROR, INCORRECT CC*S AFTER 'B(
:FOR LOOPING CHANGE TO 'BR ASKRO+2'‘ (767)

111
000

;ERROR, INCORRECT ((C'S AFTER SWAB
;FOR LOOPING CHANGE TO 'BR SB(RO+2'" (765)

SEQ 0059



[
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CEKBAD.P11  16-APR-80 10:00 713 UNIARY AND BINARY (SMO) SEQ 0060
1007 002004 005300 DEC RO
1008 002006 000257 cce
1009 002010 000562 SEV LRO=177777, CC'$=0010
1010 002012 006700 SXT RO :R0=000000, CC'5=0100
1011 002014 100403 BMI  SXTRO
1012 002016 001002 BNE  SXTRO
1013 002020 102401 BVS  SXTRO
1014 002022 103001 BCC .46
1015 002024 SXTRO:
1016 002024 000000 HALT JERROR, INCORRECT CC'S AFTER SXT
1017 ;FOR LOOPING CHANGE TO ‘BR SWABRO+2'' (766)
1018 002026 005000 (LR RO
1019 002030 000270 SEN ;R0=000000, €C'S=1XXX
1020 002032 006700 SXT RO “RO=177777. CC'S=1XXXX
1021 002034 005200 INC RO
1022 002036 001401 BE .+
1023 002040 SXT2:
1025 002040 000000 HALT :SIGN EXTEND FAILED WITH N SET
}852 ;FOR LOOPING CHANGE TO 'BR SXTRO+2'' (772)
1027 002042 005000 (LR RO
1028 002044 005300 DEC RO
1029 002046 000277 SCC
1030 002050 000244 CLZ :RO=177777. €C'S=1011
10321 002052 074000 XOR  RO,RO :R0=000000, (C*5=0101
1032 002054 100403 BMI  XORRO
1033 002056 001002 BNE  XORRO
1034 002060 102401 BYS  XORRO
1035 002062 103401 BCS  .+4
1036 002064 XORRO:
1037 002064 000000 HALT ;ERROR, INCORRECT CC'S AFTER XOR
1038 :FOR LOOPING CHANGE TO 'BR SXT2+2'* (766)
1040 002066 005000 (LR RO
1041 002070 000261 SEC
1042 002072 006000 ROR RO
1043 002074 000300 SWAB RO
1044 002076 000277 SCC
1045 002100 000250 CLN ;R0=000200, €C'S=0111
1046 002102 110000 MOVB  RO,RO :R0=177600, CC'S=1001
1047 002104 100010 BPL  MOVBRO
1048 002106 001407 BEQ  MOVBRO
1049 002110 102406 BVS  MOVBRO
1050 002112 103005 BCC  MOVBRO
1051 002114 000250 CLN
1052 002116 000264 SEZ ;RO=177600, CC:5=0100
1053 002120 005700 ST RO : €*5=1000
1054 002122 100002 BPL  MOVRO
1055 002124 001002 BNE +6
1056 002126 MOVBRO :
1057 002126 000000 HALT ;ERROR, INCORRECT CC'S AFTER MOVB
1058 :FOR LOOPING CHANGE TO ‘BR XORRO+2'' (757)
1059 002130 MOVRO :
1060 002130 000000 hALT ;ERROR, MOVB DID NOT SIGN EXTEND
1061 JFOR LOOPING CHANGE TO 'BR XORRO+2'' (756)

1062



J
CEKBADO 11/70 CPU #1 CV" 30A(1052) 17-APR-80 13:06 PAGE 22

CEXBAD.P11 16=-APR=-80 10:00 T13 UNJARY AND BINARY (SMQ) SEQ 0061
1063 002132 005000 CLR RO
1064 002134 000277 SCC
1065 002136 000244 L2 ;R0=000000, CC'S=1011
1066 002140 030000 BIT RO.RO RO 000000, €C'S=0101
1067 002142 100403 BM] 81TR0
1068 002144 001002 BNE 8ITRO
1069 002146 102401 BvS BITRO
1070 002150 103401 BCS .+
1071 002152 8ITRO:
1072 002152 000000 HALT ;ERROR, INCORRECT CC'S AFTER BIT
}8;2 ;FOR LOOPING CHANGE TO ‘BR MOVRO+2'' (767)
1075 002154 005000 CLR RO
1076 002156 005200 INC RO
1077 002160 000277 SCC
1078 002162 000244 L2 ;R0=000001, CC'S=1011
1079 002164 040000 BIC RO,RQ *R0=000000. CC'S=0101
1080 002166 100403 BM] BICRO
1081 002170 001002 BNE BICRO
1082 002172 102401 BVS BICRO
1083 002174 103401 BCS A
1084 002176 BICRO:
1085 002176 000000 HALT ;ERROR, INCORRECT C(C'S AFTER BIC
}ggg ;FOR LOOPING CHANGE TO ‘BR B]TR0+2'' (766)
1088 002200 005000 CLK RO
1089 002202 005200 INC RO
1090 002204 000277 SCC ;R0=000001, C€C'S=1111
1091 002206 050000 BIS RO,RO ;R0=000001, CC'S=0001
1092 002210 100403 BM] BISRO
1093 002212 001402 BEQ 8ISR0
1094 002214 102401 BVS 81SR0O
1095 002216 103401 BCS .+
1096 002220 BISRO:
1097 002220 000000 HALT ;ERROR, INCORRECT CC'S AFTER BIS
}833 ;JFOR LOOPING CHANGE TO 'BR BICRO+2'' (767)
1100 002222 005000 CLR RO
1101 002224 000261 SEC
1102 002226 006000 ROR RO
1103 002230 006000 ROR RO
1104 002232 000277 SCC
1105 002234 000252 +CLN!'CLV ;R0=040000, CC'S=0101
1106 002236 060000 ADD RO,RO ;R0=100000, CC'S=1010
1107 002240 100003 BPL ADDRQ
1108 002242 001402 BEQ ADDRQ
1109 002244 102001 8v( ADDRO
1110 002246 103001 BC( L+
1111 002250 ADDRO:
1112 002250 000000 HALT ;ERROR, INCORRECT CC'S AFTER ADD
}}}2 ;FOR LOOPING CHANGE TO 'BR BISR0+2'' (764)
1115 002252 005000 CLR RO
1116 002254 005290 INC RO
1117 002256 000277 SCC
1118 002260 000244 cL2 ;R0=000001, CC's-10M
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CEKBAD.P11 16~APR-80 10:00 T13 UNIARY AND BINARY (SMO’ SEQ 0062
1119 002262 160000 SUB RO,RO ;Ru 000000, CC'S=0100
1120 002264 100403 BMI SUBRO
1121 002266 001002 BNE SUBRO
1122 002270 102401 BVS SUBRO
1123 002272 103001 8CC .+
1126 002274 SUBRO : _
1125 002274 000000 HALT ;ERROR, INCORRECT CC'S AFTER SUB
;15? :FOR LOOPING CHANGE TO 'BR ADDRO+2'' (766)
1128 002276 005000 CLR RO
1129 002300 000277 SCC
1130 002302 000244 Lz :R0=000000, C€C'S=1011
1131 002304 020000 o RO,RQ ;R0=000000, CC'S=0100
1132 002306 100403 BMI CMPRO
1133 002310 001002 BNE CMPRO
11364 002312 102401 BVS CMPRO
1135 002314 103001 BCC .+
1136 002316 CMPRO:
1137 002316 000000 HALT ;ERROR, INCORRECT CC'S AFTER (MP
H%g ;FOR LOOPING CHANGE TO 'BR SUBRO+2'* (767)
1140 ;
1141 IR A A AN A AR AR AR A AN AT AN R AN R RRN AN RN N AN RN A NN R AN AARANRRA N RN
}}2% J*TEST 14 REGISTeR SELECTION TEST
1144 i* THIS TEST ENSURES THAT THE 6 ADDRESS LINES INTO
1145 ;* THE GENERAL MURPOSE REGISTERS (GPR) ARE NOT STUCK.
1146 o THE LABELS OF THE ADDRESS LINES ARE:
1147 . GSAX GENERAL SOURCE ADDRESS LINE
1148 o GDAX GENERAL DESTINATION ADDRESS LINE
1149 S * WHERE X STANDS FOR LINE 0,1, OR 2.
1150 i THE CLASSES OF ERRORS DESCRIBED IN THIS TEST
1151 . ARE DEFINED AS FOLLOWS:
1152 o CLASS A=GDAX 0K
1153 o * GSAX STUCK
1154 i CLASS B=GSAX OK
1155 o GDAX STLICK
1156 .* CLASS C=GSAX SiuCkK
1157 o GDAX STUCK
1158 S N A AR A A A A A A AR A AR A RN AR AR AN AR R A AN AR R AN RN R AN AR AR AN AN AN
1159 002320 005000 TST14: (LR RO
1160 002322 005201 INC R1
1161 002324 005700 TST RO ;DID INC AFFECT RO?
1162 002326 001406 8EQ OVER ;BRANCH ON NOT (L ASS B OR (
1163 002330 005000 ROUTO: (LR RO
1164 002332 005201 INC R1
1165 002334 010002 MOV RO.R2 ;DID SO KEMAIN O ON INC R1?
1166 002336 001001 BNE 2% ;BR JF YES-NOT CLASS B
1167 002340 000000 HALT ;ERROR, CLASS B FAILURE ON GRAO
1168 ;FOR LOOPING CHANGE TO 'BR ROUTO'" (773)
1169 002342 2$:
1170 002342 000000 HALT ;ERROR, CLASS C FAILURE ON GRAOQ
17 ;FOR LOOPING CHANGE TO 'BR ROUTOQ'* (772)
1172 002344 005201 OVER: INC R1 : INCREMENT S1 AND D1
1173 002346 010007 MoV RO,R1 ;MOVE SO TO S1 AND D1
1174 002350 001401 BEQ GRATT . BRANCH-GRAO 0k
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000000

000000

005202
010002
001401
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005000
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005700
0014606
005000
005204
010001
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010004
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010303
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005705
001401
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m

GRA1T:

ROUTY:

«3:

OVERZ:

GRA2T :

ROUTZ:

6$:

OVER3:

8%:

1%:

2%:

L
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5
REGISTER SELECTION TEST

HALT ;ERROR, CLASS A FAILURE ON GRAOD
;FOR LOOPING CHANGE TO "BR TST14'' (762

CLR RO
INC R2
TST RO ;DID INC AFFECT R2?
BEQ OVERZ ;BRANCH ON NOT CLASS B OR (
CLR RO
INC RZ
MOV RO.R1 ;DID SO REMAIN O ON INC R?2?
BNE 43 ;BR IF YES-NOT CLASS B
HALT .ERROR, CLASS B FAILURE ON GRA1
:FOR LOOPING CHANGE TO 'BR ROUT1'' (773)
HALT ;ERROR, CLASS C FAJLURE ON GRA1
;FOR LOOPING CHANGE TO 'BR ROUT1'' (772)
INC R2 2 INCREMENT S2 AND D2
MOV RO.R2 ;JMOVE SO TO S2 AND D2
BEQ GRAZT ;BRANCH=GRAT 0K
HALT ;ERROR, CLASS A FAILURE O GRA1
:FOR LOOPING CHANGE TO "BR GRAT'' (762)
CLR RO
INC R4
TST RO ;DID INC AFFECT R4?
BEQ OVERS JYES, CLASS A
CLR RO
INC R4
MOV RO.R1 ;:DID SO REMAIN O AFTER INC R&?
BNE 6$ ;BR IF YES-NOT CLASS B
HALT ;ERROR, CLASS B FAILURE ON GRA?2
;FOR LOOPING CHANGE TO 'BR ROUTZ'' (773)
HALT JERROR, CLASS C FAJLURE ON GRA?2
:FOR LOOPING CHANGE TO 'BR ROUTZ'* (772)
INC R4 ; INCREMENT S4 AND D4
MOV RO.R& ;MOVE SO TO S4 AND D4
BEQ 8% ; ;BRANCH [F OK
HALT ;ERROR, CLASS A FAILURE ON GRAZ2
(LR RY :FOR LOOPING CHANGE TO 'BR GRAZT' (762)
CLR R3
CLR RS
INC R1 ; CHANGE R1
TST R3 ;DID R3 CHANGE?
8EQ 13 ¢BRANCH IF NO
HALT ;ADDRESS LINE O AND 1 TIED TOGETHER
;FOR LOOPING CHANGE TO 'BR 8%'' (771)
MOV R3,R3 <CHECK SRC ADDRESS LINES
BEQ 2% ;BRANCH [F 0K
HALT ;ADDRESS LINE O AND 1 TIED TOGETHER(SR()
;FOR LOOPING CHANGE TO 'BR 8%'' (766)
TST RS ;DID RS CHANGE?
BEQ 3s ;BRANCH IF NO
HALT ;ADDRESS LINES O & 2 TIED TOGETHER(DST)

;FOR LOOPING CHANGE TO 'BR 8%'' (763)

SEQ 0063
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1263
1265

1267
1268
1269
1270
1271
1272

1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286

002566
002570
002572
002574
002576

002600
002602
002604

16=APR-80 10:00 T14 REGISTER SELECTION TEST
010505 3s: MOV RS5,RS
016401 BEQ [ 3
0\NO000 HALT ;ADDRESS LINES O & 2 TIED TOGETHER(SR()
) ;FOR LOOPING CHANGE TO ‘BR 8%'' (760)
0C 002 48: CLR RZ
005006 (LR R6
005202 INC R2
005706 ST P :DID R3 CHANGE?
001401 8EQ 5% ;BRANCH ]F NO
000000 HALT cADDRESS LINES 1 & 2 TIED TOGETHER(DST)
JFOR LOOPING CHANGE TO ‘BR 48" (772)
010606 5%: MOV R6,R6 :GET R6 SRC
001401 BEQ TST1S ;JBRANCH IF SRC OK
000000 HALT JADDRESS LINES 1 & 2 TIED TOGETHER(SRC)
JFOR LOOPING CHANGE TO "BR 4%’ (767)
""tt"".‘.'ﬁ"t"i"'*'.*"'"*'."*'.'..**ﬁﬁ‘.ﬁ‘ﬁ'ﬁ‘ﬁﬁ*i‘.*...‘.'.
“RTEST 15 GPR1 STUCK BIT TEST
* K
o® LOADS GPR1 WITH ZEROS AND ONES AND COMPARES R1 SOURCE AND
b DESTINATIONS WITH RO. IF THE COMPARISON FAILS A BIT IS STUCK.
.'.'tt*"'*'.’*'.'.*'*t‘.""'*"*“ﬁ.""ﬁﬁ"'*l’*'ﬁ*t‘ﬁiﬁ*t'i*.’.‘.*"'
005000 TST15: CLR RO
005001 CLR R1
020001 (o, o RO,R1 ;DID R1 DST CLR?
001401 B8EQ 1% JBRANCH IF YES
000000 HALT ;ERROR, R1 SOURCE STUCK HIGH
;FOR LOOPING CHANGE TO 'BR TST15'' (773)
020100 1%: cMP R1,R0O ;DID R1 SRC CLR?
001401 BEQ 2% JBRANCH IF YES
000000 HALT JERROR, R1 SOURCE STUCK HIGH
;FOR LOOPING CHANGE TO 'BR TST15" (770)
005100 2%: coM RO
005101 coMm R1
020001 CMP RO.R1 ;DID R1 DST SET TO ALL ONES?
001401 BEQ 3% ;BRANCH IF YES
000000 HALT JERROR, R1 DST STUCK LOW
JFOR LOOPING CHANGE TO 'BR TST15' (763)
020100 3s: (o, o R1.,R0O ;DID RY SRC SET TO ALL ONES?
001401 B8EQ TST16 . :BRANCH IF YES
000000 HALT JERROR, R1 SRC STUCK LOW
JFOR LOOPING CHANGE TO 'BR TST15" (760)
g (82 822224833022 2222223228 22223222220 3T TR e R Y 2SR a2 2220 R R}
;*TEST 16 GPRZ STUCK BIT TEST
&
te LOADS GPR2 WITH ZEROS AND ONES AND COMPARES R2 SOURCE AND
e DESTINATION WITH RO.
.'"*t'ﬁﬁt't'*.""ﬁt.‘ﬁﬁ*"'*"."'*"‘ﬁﬁ**."*'."'.“.'*““.“.’.‘Q'ﬁ'
005000 TST16: (LR RO
005002 CLR R2
020200 M R2.RO ;DID R SRC CLEAR?
001601 BEQ 1% JBRANCH IF YES
000000 HALT ;ERROR, R2 SRC STUCK HIGH
sFOR LOOPING CHANGE TO 'BR TST16'' (773)
020002 1%: (0, RO,RZ ;DID R2 DST CLEAR?
001401 BEQ 2% ;BRANCH IF YES
000000 HALT JERROR, RZ2 DST STUCK HIGH

M
MACY11 30A(1052) 17-APR~-80 13:06 PAGE 25

SEQ 0064
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CEKBAD.P11  16~APR-80 10:00 116 GPR2 STUCK BIT TEST SEQ 0065
1287 :FOR LOOPING CHANGE TO 'BR TST16'' (770)
1288 002606 005100 2%: COM RO
1289 002610 005102 COM RO
1290 002612 020002 CMP RO,R2 ;DID R2 DST SET?

1291 002614 001401 BEQ 38 “6RANCH IF YES
1292 002616 000000 HAL T SERROR, R2 DST STUCK LOW N
1293 ‘FOR LOOPING CHANGE TO 'BR TST16'' (763)
1294 002620 020200 38 CMP R2,RO :DID R2 SRC SET?
1295 002622 Q01401 BEQ 1$T17 *:BRANCH IF YES
1296 002624 880000 HALT *ERROR, R2 SRC STUCK LOW 3
1297 ‘FOR LOOPING CHANGE TO 'BR TST16'* (760)
1298 ";titttttttl’tttt*ttttttttttt*tttttttttttt*ttttttttttttttttttttttt
1% SaTEST 17 GPR3 STUCK BIT TEST
. %
1301 x LOADS GPR3 WITH ZEROS AND ONES AND COMPARES
1302 x R3 SOURCE AND DESTINATION WITH RO.
1303 ;:ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
1304 002626 005000 1$T17: CLR RO
1305 002630 005003 CLR R3
1306 002632 020300 c™P R3,RO :DID R3 SRC CLEAR?
1307 002634 001401 BEQ 13 "BRANCH IF YES
1308 002636 000000 HALT *ERROR, R3 SRC STUCK HIGH
1309 “FOR LOOPING CHANGE TO ‘BR TST17'' (773)
1310 002640 020003 1$: CMP RO.R3 *DID R3 DST CLEAR?
1311 002642 001401 BEQ 2s "BRANCH IF YES
1312 002644 000000 HALT JERROR, R3 DST STUCK HIGH
1313 "FOR LOOPING CHANGE TO 'BR TST17'' (770)
1314 002646 005100 2s: coM RO
1315 002650 005103 COM R3
1316 002652 020300 c™MP R3,RO :DID R3 SRC SET TO ALL ONES?
1317 002654 001401 BEQ 33 "BRANCH IF YES
*1318 002656 000000 HALT *ERROR,R3 SRC STUCK LOW
1319 “FOR LOOPING CHANGE TO 'BR TST17'' (763)
1320 002660 020003 38 c™P RO,P3 *DID R3 DST SET TO ALL ONES?
1321 002662 001401 8EQ 1STed " :BRANCH IF YES
1322 002664 000000 HALT *ERROR, R3 DST STUCK LOW
1323 "FOR LOOPING CHANGE TO 'BR TST17"' (760)
1324 :;ttt*ttttttttittttttttt'tttitttttttttitttt'titttt’tttﬁttttttttlt
ggg “*TEST 20 GPR4 STUCK BIT TEST
| {
1327 T LOADS GPR4 WITH ZEROS AND ONC3S AND COMPARES
1328 i R4 SOURCE AND DESTINATION WITH RO.
1329 '-:lttlil’l’tttttﬁttQ*ttitttttt'tttt!ttttttttt'ttttttttltttttttttttt
1330 002666 005000 7§T20: CLR RO
133, 002670 005004 CLR R4
1332 002672 020400 c™P ¢ ,RO :DID R4 SRC CLEAR?
1333 002674 001401 8EQ 1$ *BRANCH IF YES
133, 002676 000000 HALT *ERROR, R4 SRC STUCK HIGH
1335 ‘FOR LOOPING CHANGE TO 'BR TST20' (773)
1336 002700 020004 18: P RO,R4 *DID R4 DST CLEAR?
1357 002702 001401 BEQ 2s "BRANCH IF YES
1338 002704 000000 HAL T *ERROR, R4 DST STUCK HIGH
1339 "FOR LOOPING CHANGE 10 'BR TST20'* (770)
13%C 002706 005100 2% : coM RO
1341 002710 005104 COM R4
1342 002712 020004 (o, o RO,R4 :DID R4 DST SET™?
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002714
002716

002729
002722
002724

002766
002770
002772
002774
002776

003000
003002
003004

003006
003010
003012
003014
003016

003020

16=-APR-80 10:00

001601
000000

020400
001401
000000

005000
005005
020500
001401
000000

020005
001401

005100
005105
020005
001401

020500
001401

005000
005006

20006
001401
000000
020600
001401
005100
005106
001401

020600

17-APR-80

120

3s:

GPR4

BEQ
HALT

cMP
BtQ
HALT

8
13:06 PAGE 27
STUCK BIT TEST

3s

R4 ,RO
TST21

)

JBRANCH IF YES

;ERROR, R4 DST STUCK LOW

;FOR LOOPING CHANGE TO 'BR TSTZ20"
;DID R4 SRC SET?

; ;BRANCH IF YES

JFRROR, R4 SRC STUCK LOW

;FOR LOOPING CHANGE TO 'BR TST20"

B2 3331232233321 2310 0432022080022 8 YRRttt RRRltdd

TeTEST 21
* W

.
B
.
b
’

TST21:

1%:

2%:

3s:

CLR
CLR
e
BEQ
HALT

cMP
BEQ
HALT

coM
COM
(MP
BEQ
HALT

{MP
BEQ
HALT

GPRS STUCK BIT TEZ.

LOADS RS WITH ZEROS AND ONES AND COMPARES
R5 SOURCE AND DESTINATION WITH RO.

2222223223223 33333 3222232232223 23323f2R 2302223380t 0Rdd0RRRaRRRddRl)

RO
RS
RS.RO
1%

RO.R5
’$

RO
RS
RO,R5
3%

R5,RO
TST22

;:DID RS SRC CLEAR?

;BRANCH IF YES

;ERROR, RS SRC STUCK HIGH

;FOR LOOPING CHANGE TO "BR TSTZ21"
;DID R5 DST CLEAR?

;BRANCH IF YES

JERROR, R5 DST STUCK HIGH

;FOR LOOPING CHANGE TO ‘BR TST21"'

;DID RS DST SET TO ALL ONES?
;BRANCH IF YES

JERROR, R5 DST STUCK LOW

;FOR LOOPING CHANGE TO ‘BR TST21"
;DID R5 SRC SET TO ALL ONES?

s :BRANCH IF YES

;ERROR, R5 SR(C STUCK LOW

;FOR LOOPING CHANGE TO 'BR TSTZ21"

':ttttt'ttttt!tttttttt't'tt'tttﬁttt*ttt"ﬁ..ittttﬁii!'*ti'tttit*i

GPR6 STUCK BIT TEST

LOADS R6 WITH ZFROS AND ONES AND COMPARES
R6 SOURCE AND DESTINATION WITH RO.

et 2382322332388 323223 2322203800 30df 3880 82003t d2 ittt AR el dd

1%:

2%:

3%:

CLR
LR
cMP
BEQ
HALT

cMp
BEQ
HALT

COM
COM
cMP
BEQ
HALT

(0 o

RO
Ré
RO.R6
18

R6.,RO
2%

RO
R6
RO.R6
3%

R6,RO

;:DID R6 DST CLEAR?

:BRANCH IF YES

;ERROR, R6 DST STUCK HIGH

:FOR LOOPING CHANGE TD ‘BR TSTZ2Z2
;DID R6 SRC CLEAR?

;BRANCH IF YES

:ERROR, R6 SRC STUK HIGH

;FOR LOOPING CHANGE TO 'BR TSTZ2?2''

;DID R6 DST SET?

;BRANCH IF YES

;ERROR, R6 DST STUCK LOW

;FOR LOOPING CHANGE TO 'BR TST2Z2""
;DID R6 SRC SFT?

(763)

(760

(773)

(770>

(763)

(760)

(773)

(770)

(763)

SEQ 0066
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CEKBAD.P11 16~APR-80 10:00 GPR6 STUCK BIT TEST SEQ 0067
1399 003022 001401 BEQ TST23 ; ;BRANCH IF YES
1400 003026 (00000 HALT ;ERROR,R6 SRC STUCK LOW
1401 .FOR LOOPING CHANGE TO 'BR TST22'" (760)
1402 N AR A A R N AN A R AN R AR R RN AR AN AR AR A AN AN AN RN AR AN RN AN TN NRSN
}282 ;*TEST 23 GPR SHORTED BIT TEST
N
}282 i* TEST IF GPR'S 1 THRU 6 HAVE TWO BITS TIED TOGETHER
R
1407 w NOTE: RO IS CONSIDERED 'HARDCORE''
1408 IR A P AR AR R AR R A N RN A AN RN AN R AR A R R A AN R A AN A RAN AR RN NRR NS
1409 003026 005000 TST23: (LR RO ;THIS SECTION OF CODE
1410 003030 005200 INC RO ot
1411 003032 006100 ROL RO ;oo
1412 J03034 006100 ROL RO ;oo
1413 003036 005200 INC RO ;o
1414 003040 006100 ROL RO ;X
1415 003042 006100 ROL RO .
1416 003044 005200 INC RO ;o
1417 003046 006100 ROL RO ;oo
1418 003050 006100 ROL RO ;oo
1419 003052 005200 INC RO ;oo
1420 003054 006100 ROL RO .o
1421 003056 006100 ROL RO oo
1422 003060 005200 INC RO ;oo
1423 003062 006100 ROL RO ;oo
14264 003064 006100 ROL RO .o
1425 003066 005200 INC RO .o
16426 003070 006100 ROL RO ;o ®
1427 003072 006100 ROL RO .
1428 003074 005200 INC RO ;o
1429 003076 006100 ROL RO ;oo
16430 003100 006100 ROL RO ;oo
1431 003102 005200 INC RO ;PUTS 52525 IN RO
1452 003104 010001 2%: MOV RO.R1 ;PUT RO SRC IN K.
1433 003106 020001 P RO.R1 ;1S R1 DST OK?
1434 003110 001401 BEQ 3% ;BRANCH IF YES
1435 003112 000000 HALT .ERROR, RIDST HAS SHORTED BITS
1436 ;FOR LOOPING CHANGE TO "BR TST15' (605)
16437 003114 020100 3. M R1,RO ;1S R1 SRC 0K?
1438 003116 001401 BEQ (3 JBRANCH IF YES
1439 003120 000000 HALT ;ERROR, R1 SRC HAS SHORTEQ’ BITS
1440 :FOR LOOPING CHANGE TO "BR TST15'" (602)
1441 003122 010002 4%: MOV RO,R2
16442 003124 020002 M RO.RZ ;1S R2 DST 0K?
1443 003126 001401 BEQ 58 ;BRANCH IF YES
1444 003130 000000 HALT ;ERROR, R2 DST HAS SHORTED BITS
1445 ;FOR LOOPING CHANGE TO "BR TST15'" (576)
16446 003132 020200 5%: P RZ,R0 ;1S R2 SRC 0K?
1447 003134 001401 BEQ 63 JBRANCH IF YES
1448 003136 000000 HALT ;ERROR, R2 SRC HAS SHORTED EITS
1449 .FOR LOOPING CHANGE 7O "BR 1ST15"" (573)
1450 003140 010003 6%: MOV RO,R3 ;
16451 003142 020003 (Mp RO,.R3 ;IS R3 DST 0K?
1452 003144 001401 BEQ ’$ ;BRANCH IF YES
1453 003146 000000 HALT :ERROR, R3 DST HAS SHORTED BITS
1454 ;FOR LOOPING CHANGE TO 'BR TST15"" (567)
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1455 003150 020300
1456 003152 001401
1457 003154 000000
1458

16459 003156
1460 003160
1461 003162
1462 003164
1463

1664 003166
1465 003170
1466 003172
1667

1468 003174
1469 003176
1470 003200
1471 003202
1472

1473 003204
1474 003206
1475 003210
1476

1477 003212
1478 003214
16479 003216
1480 003220
1481

1482 003222
1483 003224
1484 003226
1485

1486 003230
1487 003232
1488 003234
1489 003236
1490 003240
1491 003242
1492 003244
1493 003246 106
1494 003250 006106
1495 003252 006106
1496 003254
1497 003256

1499 003260
1500 003262
1501 003264
1502 003266
1503 003270
1504 003272
1505 003274
1506 003276 005200
1507 003300 012737

010004
020004
001401
000000

020400
001401
000000

010005
020005
001401
000000

020500
001401
000000

010006
020006
0014601

MACY11 30A(1052)
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000044 177770

D
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;1S R3 SRC 0K?

JBRANCH [F YES

;ERROR R3 SRC HAS SHORTED BITS

;FOR LOOPING CHANGE TO "BR TST15"' (564)

“IS R4 DST OK?

;ERROR, R4 DST HAS SHORTED BITS

;FOR LOOPING CHANGE TO 'BR TST15'" (560)
;IS R4 SRC 0K?

;BRANCH IF YES

;ERROR, R4 SRC HAS SHORTED BITS

;FOR LOOPING CHANGE TO 'BR TST15"" (555

;IS RS DST 0OK?

;BRANCH IF YES

;ERROR, R5 DST HAS SHORTED BITS

:FOR LOOPING CHANGE TO ‘B™ TST15'" (551)
;IS RS SRC 0K?

:BRANCH IF YES

;ERROR, R5 SRC HAS SHORTED BITS

;FOR LOOPING CHANGE TO "BR TST15"" (546)

;1S R6 DST 0K?

;BRANCH IF YES

;ERROR, R6 DST HAS SHORTED BITS

:FOR LOOPING CHANGE TO 'BR TST15'" (5642)
;1S R6 SRC OK?

;BRANCH IF YES

;ERROR, R6 SRC HAS SHORTED BITS

;FOR LOOPING (CHANGE TO 'BR TST15'" (537)
;THIS CODE PUTS

;1100 IN THE SP

e N AR A AR A AR AR AN AN AN AR A AR R R AN AR R AN A AR R A A AR AR NN NN RN AN

:THIS CODE
JINITIALIZES
; THE

s TEST
sNUMBER

; STORAGE

JREGISTER
;SETUP MICROPROCESSOR BREAK REG

e AR AR AR A AN AN T T A AT A AN AN AR R AN AN AANRANRNNARR NN AN AR

17-APR-80
3 GPR SHORTED B8IT TEST

7%: cMP R3.RO
BEQ 8$
HALT

8%: MOV RO ,R4
CMP RO,Ré4
BEQ 9%
HALT

9%: CMP R4 ,RO
BEQ 108
HALT

108 : MOV RO,RS
CMP RO.RS
BEQ 11%
HALT

11%: CMP RS ,RO
BEQ 12%
HALT

12%- MOV RO,R6
CMP RO,R6
BEQ 13$
HALT

13%: CMP R6.RO
BEQ 14%
HALT

14%: CLR SP
INC SP
ROL SP
ROL SP
ROL SP
INC SP
ROL SP
ROL SP
ROL SP
ROL SP
ROL SP
ROL SP
CLR RO
INC RO
ROL RO
ROL RO
ROL RO
INC RO
ROL RO
INC RO
MOV #e4 ,aM177770
.SBTTL

J*TEST 24 ONE MICROSTATE

(E/CLASS*DMO*DF 7)

SEQ 0068
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10:00 124 ONE  MICROSTATE (E/CLASS*DMO+DF7)
> %
S THIS TEST EXECUTES AN ADD INSTRUCTION WITH SMO,DMO, AND DF7.
H IF THE TEST FAILS THE SAME FLOW (EXC. 90) IS
12 TRIED WITH A PENDING BRQ (T BIT TRAP) INSTEAD OF A DF7. IF THIS TEST FAILS
o A FORK A FAILURE IS REPORTED. IF IT PASSES, A TEST 1 FAILURE IS REPORTED.
* %
M ROM FLOW=-30
;,‘ L322 RRRAREEE2ESEREdRARe RS2l I R R R R N R R R R R R S R R R A2 20 R
TST24: INC RO ; INCREMENT TEST NUMBER
CLR RS JENSURE R5 CLEAR
INC RS ;SET RS EQUAL
ROL RS ;70 52
ROL RS JWHICH
INC RS ;WILL CAUSE
ROL RS JA JUMP
ROL RS ;TO TESTCC
INC RS
ROL RS s TEST
SYNC24:
SEZ JENSURE Z SET
IUT24:
ADD RS.PC ;ADD SHOULD SKIP TO TAG TESTCC
JFAILURE- TRY E/CLASS*BRQ+DMO
003366 000014 MOV #FORKA ,a#14 JSETUP YECTOR FOR RETURN
CLR R5 JENSURE RS CLEAR
" "l"'I’"*"'"**I‘l’t***"ﬁ'ﬁ*tﬁ*ﬁ*tﬁt***.‘t‘it'*ﬁ**'.t*"*'iiﬁi*tt‘*l’
000020 MOV #IT4,~-(SP) ;THIS CODE
003360 MOV #1$,~(SP) ;SETS THE
RTT ;7T BIT
""ﬁ'ﬁ."t"ﬁﬁﬂ'**ﬁﬁiﬁ*"."t‘*""t**""ﬁﬁ.**t"ﬁ*.'t‘***.“t"*‘*"ﬁt.ﬁtiﬁ*
1%: INC R5 ;TRAP HERE IF FORK A 0K
INC R5 ;WILL EXECUTE IF FORK A FAILLED
NOP JALLOW T BIT TRAP IF FORK FAILED
000016 000014 FORKA: MOV #16,ax14 JRESTORE T BIT VECTOR
000004 ADD #6,SP ;RESTORE SP
ROR RS ;IS RS 1 OR 2?
BCS 1% JBRANCH ON 1 (FORK A 0OK)
HALT JFORK A FAILURE INTO ROM STATE EXC.90

;FOR LOOPING CHANGE TO "BR TST24+2"" (741)

SEQ 0069
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022705
001001

F
MACY1? 30A(1052)T2Z7-APR-80 13:06 PAGE 31

177776

177776

ONE  MICROSTATE (E/CLASS*DMO«DF?7)
1%:
HALT JEITHER P(B DID NOT LOAD OR RACH DF7 STUCK HIGH
JFOR LOOPING CHANGE TO 'BR TST24+2'' (740)
TESTCC:
BNE TST25 ;.60 TO NEXT TEST IF CCLDS OK
HALT ;STATE EXC.90 BAD
SBTTL JFOR LOOPING CHANGE TO 'BR TST24+2 ' (736)
:;ttttit;'ﬁﬁt*"t.**'.Qﬁt*"ttﬁﬁﬁﬁﬁit...ﬁittﬁtﬁ*tttt*t"ttti'ttt'
J*TEST 25 TWO  MICROSTATES (NEG*DMO)

THIS TEST EXECUTES

OR FOP.00.
RSD.00 WOULD CAUSE
ZAP.00 WOULD CAUSE

P P N R SR .
» % % * ¥ B3 % B R B N

ROM FLOW-301,210

A NEGATE INSTRUCTION WITH DMO,

If FORK A FAILS EXECUTION WOULD GO TO EITHER RSD.00, 7AP.00,
FOP.00 WILL CAUSE THE PROCESSOR TO HANG.

A TRAP TO LOCATION 10. THIS WOULD ONLY HAPPEN

IF RACH NEG.B*DMO DID NOT GO HIGH.

A TRAP TO LOCATION 24. THIS WOULD ONLY HAPPEN

If RACH A2 RABOO DID NOT GO LOW.

L4
AR AN A AR AR AT AR A TP AT N A AR R R AR AN RN A AN NN NN A NRNAR A AN NN SR

TST25: INC RO

CLR R4
CLR RS
INC RS
CccC

SYNC2S:
+SEZ!SEV

1UT2S:
NEG RS
B8R 1%
HALT

1%: BPL NEGRS
BEQ NEGRS
BvS NEGRS
BCS .+

NEGRS: INC R4
CLR R1
DEC R1
tMP RS5.R1
BEQ R50k
TST R4
BEQ 3s
(MP H177776,RS
BNE 2%
HALT

2s:
HALT

3s: C™WP 77776 ,RS

BNE 48

s INCREMENT TEST NUMBER
JINITIALIZE CC ERROR RECORD
JSET UP RS

;FOR TEST

;€C'S=0110

SEXECUTE NEGATE CC'S=1001

:GET OVER ERROR CAIl L

;RACH E57(6) DOES NOT GO LOW

;FOR LOOPING CHANGE TO "BR TST25'" (767)

;ERROR, INCORRECT (C'S AFTER NEG.
;SET RY TO

;=1 WITHOUT NEGATING

;DID RS GET =1?

;BRANCH IF RS OK

.1S THERE A CC PROB! EM?

;BRANCH IF NO

:DID NEG ONE'S COMPLEMENT?

;BRANCH IF NO

;CC'S BAD AND NEG.90 DID NOT ADD 1
:FOR LOOPING CHANGE TO 'BR TST25+2°" (751)

:CC'S BAD AND RS BAD

;FOR LOOPING CHANGE TO 'BR TST25+2'" (750)
.DID NEGATE DO A ONE'S COMPLIMENT?
;BRANCH If NO

SEQ 0070
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00000C

000000

005704
001401
000000

005200
005005

000244
011705

100443
100441

013767
022737
001006

005005
012501
005705
001401

177776 175436
003526 000000

6

125 TWO  MICROSTATES (NEG*DMO) SEQ 0071
HALT ;CC'S OK BUT NEG.90 DID NOT ADD 1

" :FOR LOOPING CHANGE TO 'BR TST25+2' (744)

' HALT ;CC'S OK BUT RS BAD
“FOR LOOPING CHANGE TO 'BR TST25+2'" (743)

RSOK:  TST R4 CC PROBLEM?
BEQ TST26 1:GO TO NEXT TEST IF NO
HALT :NEGATE OK BUT INCORRECT €C'S

;FOR LOOPING CHANGE TO 'BR TST25+2"" (740)
.SBTTL

AL LAAAR SRRttt Risd il isdsdilldssilillz iy Yy

;*TEST 26 THREE MICROSTATES (BIN*35M1+DMO-DF7+SR0O(0)

IF FORK A FAILS EXECUTION WILL GO TO EITHER EXEC.80 OR D12.00.

EXC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343.
THIS WILL ONLY HAPPEN IF RACL RADROO IS NOT GOING LOW DUE

TO_RACF A1 RABOO (AFIRS9(1)~[-BIN+SM0O1]*U/CLASS).

012.00 WOULD MOV THE PC TO LOCATION O.

IF FORK ( FAILS EXECUTION WOULD GO FROM S13.10 TO D00.80 OR

D45.01 OR $13.20 OR D12.00 OR JSR.10 OR ASC.80 OR RTI.S50 OR ASH.20 OR FOP.SO0.
000.80 WOULD SWAP THE BYTES OF THE SOURCE OPERAND BEFORE

PUTTING THEM IN RS.

D45.01 WOULD MOVE THE PC_TO LOCATION O.

$13.20 WILL EXECUTE A SM3 (AND NO AUTO INC) INSTR. THIS WILL CAUSE
AN ODD ADDRESS TRAP SINCE LOCATION POSERR CONTAINS AN ODD WORD.
JSR.10 WOULD PUSH THE ADDR OF POSERR ONTO THE STACK.

ASC.80 WILL HALT AT 8S.

RTI.50 WILL CAUSE 1004XX TO BE PLACED IN THE PS WORD

AND THE PROCESSOR WILL TRAP TO LOCATION 14.

ASH.20 WOULD CAUSE A BAD (C.

IF THE SRC CONST FAILS IN STATE S13.00 AND ADDS 1 OR 3, AN ODD
ADDRESS TRAP WILL OCCUR.

IF THE SRC CONSTANT ADDS 2, THE ERROR AT 6$ WILL REPORT THE FAILURE.

ROM FLOW-21,27,205

,
S NN AR A A A A AR AR RN AN AN RN AR AR A AN A AN RA R AN IR A AN AR AR AR AR AN PN IRENER

Vs By By 9. @

I T P A R YR S T T G ST S I
L S B I SR L T R I I I N I I I N N I SN BN NS N NN N

TST26: INC RO ; INCREMENT TEST NUMBER
CLR RS ;SETUP RS
SYN(C26:
[UT26 cLZ JENSURE Z CLEAR TO CATCH A FAILURE TO ASC.80
MOV (PC), RS JMOVE 1004XX TO RS(XX MUST BE
;ODD TO CATCH A FAILURE TO $13.20)
POSERR: BM] 7% JBRANCH IF CC OK(ENSURE OFFSET IS 0DD)
BM] 6% ;BRANCH IF SRC CONST ADDED 2
sFAILURE
MOV afPSW, SERPSW ;SAVE ERROR PSW
18: cMP #POSERR ,a#0 ;DID FORK A GO TO D12.00 OR FORK C TO D4S5.01?
BNE is JBRANCH IF NO
JEITHER FORK A OR ( FAILED-FIND OUT WHICH GNE
CLR RS ;SETUP RS
MOV (RS)+,R1 JTEST TO SEE IF FORK A OR FORK C FAILED
1ST RS ;DID RS INCREMENT

BtQ 2% ;BRANCH IF NO
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126 THREE MICROSTATES (BIN*SM1+DMOx-DF7*SR0O(0)
HALT JFORK C FAILED,EITHER IRCC DMO NOT GETTING
. THRU TO RACL RADRQ7 OR IRCC DMO IS STUCK HIGH
58 ;FOR LOOPING CHANGE TO 'BR TST26+2°' (757)
HALT ;FORK A FAILED, RACH A1 RABO4 NOT GOING LOW
;DUE TO EITHER RACE:BF1=7 OR
:BF1=0 OR SMO STUCK LOW OR RACH E11 BAD
.FOR LOOPING CHANGE TO 'BR TST26+2"" (756)
3%: SWAB RS ;SETUP R5 TC TEST IF INSTR. WENT THRU D0O.80
(MP RS, a#POSERR ;DID INSTR GO THRU D00.3?
BNE 4$ ;BRANCH IF NO
HALT ;IRCC RABOO NOT GETTING TO RACL RADROQ
;FOR LOOFING CHANGE TO "BR TSTZ26+2'" (751)
4% (MP 10(SP) ,#POSERR ;DID FORK C GO TO JSR.10?
BNE 5% ;BRANCH IF NO
HALT ;INPUT TO IRCC E4O PIN 5 STUCK HIGH
:FOR LOOPING CHANGE TO 'BR TSTZ28+42"" (744)
5%: BIT #17,8ERPSW ;DID ALL CC'S CLEAR?
BEQ 9% ;BRANCH IF YES
BIT H#B1T4,SERPSW :DID Z BIT SET?
9% BEQ 8% ;BRANCH [F NO
HALT ;8AD CONDITION CODE
8% ;FOR LOOPING CHANGE TO 'BR TST26+2"" (733)
HALT JEITHER INPUT TO € MUX STUCK LOW OR MUX BAD OR
;;C0 RABO1 STUCK LOW OR RACL RADRO1 INPUT STUCK LOW
68 ;FOR LOOPING CHANGE TO "BR TST26+2"° (732)
HALT ;SRC CONST EQUAL TO 2 SHOULD BE 0
;FOR LOOPING CHANGE TO "BR TST26+2°° (731)
7$: CLC JENSURE C CLEAR
ROL RS ;CHECK IF RS WAS LOADED
BCS TST27 ;.60 TO NEXT TEST IF C SET
HALT ;ERROR, RS DID NOT LOAD

;FOR LOOPING CHANGE TO 'BR TST26+2'" (725)

AL SSALESSS sttt sttt sd il il stz iy Y TR TR LY

SxTEST 27 THREE MICROSTATES (BIN*SM2+DMO*-DF 7%SR0(0)
<%
‘e THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR THE
P* SM. A WORD AND BYTE INSTRUCTION IS EXECUTED TO VERIFY THAT STATE
w S13.01 ADDS THE CORRECT SOURCE CONSTANT.
. %
e IF FORK A FAILS EXECUTION WILL GO TO EXC.80.
Te EXC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343.
e THIS WILL ONLY HAPPEN IF RACL RADRO1
x 1S NOT GOING LOW DUE TO RACF A1 RABO1 (AFIR10(1)*U/CLASS).
. %
e ROM FLOW-22,27.205
;;tt!ﬁtﬁttﬁtttttttttttt*ttﬁttttt'tttﬁ'tﬁ*'ti*tttlt‘i.ttttt.ﬁttt"
1S127:  INC RO - INCREMENT TEST NUMBER
CLR RS *SETUP RS
SYNC27: NOP
1UT27:
MOV (PC)+,RS :MOVE 000401 TO RS
ERZS: BR 3s

SEQ 0072
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127 THREE MICROSTATES (BIN*SM2+DMO#*=DF 7«SR0(0)

SEQ 0073

BR 4
. FAILURE-SOURCE CONSTANT FAILED. TRY SM3
3. MOV #SUBTAB,RS :GET ADDRESS OF LOCATION THAT CONTAINS ADDR.
MOV RS,R1 *SAVE RS IN R1
MOV a(R5)+,R2 *EXECUTE AN SM3 INSTRUCTION
INC R1 SADJUST R1 TO
INC R1 :LOOK LIKE RS
CMP RS,R1 :DID RS AUTO INCREMENT?
BEQ 2 :BRANCH IF YES
HALT *SOURCE CONST FAILURE ON IRC
58 SFOR LOOPING CHANGE TO 'BR TST27+2'' (762)
HALT ;SRC CONST FAILURE EITHER ON IRC OR DAP
*FOR LOOPING CHANGE TO 'BR TST27+2'' (761)
($: MOV PC.RS SSETUP R5 TO HOLD ADDRESS
MOV RS,R1 “SAVE RS IN R1
MOVB  (R5)+,R2 STEST TO SEE IF SCR CONST=1 ON BYTE
INC R1 *SETUP R1 TO LOOK LIKE RS
CMP RS5.R1 :DID RS AUTOINCREMENT BY 17
BEQ TST30 J:BRANCH IF YES
;FAILURE-SOURCE CONSTANT FAILED ON BYTE., TRY SM4
MOV PC.RS :PUT ADDRESS IN RS
MOV RS,R1 *SAVE RS IN R1
MOVB  -(RS).R2 SEXECUTE AN SM4 INSTRUCTION
DEC R1 sADJUST R1 TO LOOK LIKE RS
P RS,R1 :DID RS AUTO DECREMENT?
BNE 5% *BRANCH IF NO
HALT *IRCC SRCM2 STUCK HIGH INTO IRC E8
o :FOR LOOPING CHANGE TO 'BR TST27+2'' (744)
HALT ;BYTE SRC CONST FAILURE EITHER ON IRC OR DAP
“FOR LOOPING CHANGE TO 'BR TST27+2'" (743)
::ttttttttttﬂttttttl’tttttti*tﬁﬁtﬁﬁtﬁttﬁﬁtttttttttitttttttttttttt*
S*TEST 30 ALU CARRY FUNCTIONAL TEST
- K
i* THIS TEST DOES A COMPLETE CHECK OF THE ALU CARRY FUNCTIONS
o THE FIRST SECTION ENSURES THAT ALL THE INPUT AND OUTPUT LINES ARE
D OK AND THE REST OF THE TEST ENSURES THAT THE CARRY LOGIC IS OK.
* FOLLOWING ARE THE LOGIC EQUATIONS FOR A 74S181 AND 74S182 THAT
o o1c;2£§g1rne PATTERNS USED IN EACH SECTION:
- %
S G=A3Z*BI+A2+B2 (A3+83) +A12B1+ (A2+82) x (A3+83) +A0*B0* (A1+B1) * (AZ+B2) * (A3+83
o P=(A3+B3) * (A2+82) » (A1+81) » (A0+80)
D COUT=G+P*CIN
a 745182
i CX=GO+PO*CIN
o* CY=G1+P1+GO+P1+PO*(IN
i C2=G2+P2+G1+P2%P1xGO+P2+P1 PO IN
".'tttttttttttttttttittttitittttttttttﬁttttttttttttttttttttttttttl
TST30: INC RO
;SECTION 1=INPUT/OUTPUT BIT TEST
MOV #125252,R1 :PUT DATA PATTERN IN R1
ADD #52525,R1 :ADD COMPLIMENT PATTERN
CoM R1 :MAKE RESULT 0
BEQ 2 *BRANCH IF IT IS ZERO
HALT :BIT FAILED DURING ADD
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130 ALU CARRY FUNCTIONAL TEST

;FOR LOOPING CHANGE TO "BR TST30+2'' (771)
2%: MOV #52525 R ;PUT PATTERN N R1

ADD #125255 R1 :ADD COMPLIMENT PATTERN
CoM R1 :MAKE IT ZERO

BEQ 3s *BRANCH IF IT WENT TO ZERO
HALT :BIT FAILED DURING ADD

;FOR LOOPING CHANGE TO 'BR 28'' (771)

. t'ttttttttlttt.ttttttttttﬁtﬁtttiﬁ*tttﬁi*ttttﬁttttt*tttﬁtttt.ttt

:SECTION 2-G=A3+B3

$s: MOV #167357 ,R2 :PUT COMPLIMENT OF EXPECTED PATTERN IN R?
MOV #106210.R1 *PUT PATTERN IN R1
ADD R1.R1 :ADD IT TO ITSELF
BCS 43 :BRANCH IF DAPH COUT1S OK
HALT :DAPH COUT15 DID NOT GO LOW
:FOR LOOPING CHANGE TO 'BR 38'' (771)
48: BIS R2.R1 :MAKE R1 =1
COM R1 SMAKE IT ZERO
BEQ 5§ :BRANCH IF IT IS
HALT :A G LINE FAILED

-FOR LOOPING CHANGE TO 'BR 38'' (765)

Qtttt'tttttttﬁt*tttitttttt*tt*t*tttiﬁttttﬁtit'ﬁﬁttt'tt*ttltt**t

SEECTION 3-G=A2*B2* (A3+83)

MOV #146314 ,R1 ;PUT PATTERN IN R1

ADD #62104 ,R1 *ADD PATTERN

8l1S RZ.R1 ;MAKE R1 -1

coM R1 JMAKE IT ZERO

BEQ 63 JBRANCH IF IT 1S ZERO

HALT ;A G LINE FAILED

:FOR LOOPING CHANGE TO 'BR 5$'' (770)

6%: MOV #62104 R sREVERSE INPUTS

ADD #146314 ,R1 ;70 ALY

BlS R2.R1 ;MAKE R1 -1

COM R1 JMAKE IT ZERO

BEQ ’$ ;BRANCH IF IT IS

HALT ;A G LINE FAILED

.FOR LOOPING CHANGE TO 'BR 6% (770)

ttttttttttttttttitttttttttttt*ttﬁitt'ti.ﬁlttttt'!ﬁttttttttttttt

SECTION 4=G=A1+B1*(A2+B2) *(A3+83)

7% MOV #167356,R1 ;PUT PATTERN IN R1
ADD #21042,R1 SADD PATTERN
8IS R2.R1 *MAKE R1 =1
com R1 :MAKE IT 2ERO
BEQ 8s :BRANCH IF IT IS
HALT ‘A G LINE FAILED
;FOR LOOPING CHANGE TO 'BR 7%8'' (770)
8s: MOV #21042.R1 :REVERSE INPUTS
ADD #167356,R1 :TO THE ALU
BIS R2.R1 :MAKE R1 =1
com R1 :MAKE IT 2ERO
BEQ 9 :BRANCH IF IT IS
HALT :A G LINE FAILED

:FOR LOOPING CHANGE TO ‘BR 8%'' (770)
ttitttttt*t*tﬁttttttttttittttttﬁt'!!ﬁ.tttittttlﬁtttttttttttttlt
“SECTION 5-G=AO+BO% (A1+81)+ * (A2+82) * (A3+83)
bs: MOV #-1.R1 :PUT PATTERN IN R1
ADD 210421 .R1 SADD PATTERN TO RI1

SEQ 0074
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000000

012701
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010421
177777

177777

000370
000010
177377

007600
000200
167777

007770
000010
167777

K
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0 ALU CARRY FUNCTIONAL TEST

BIS R2.R1 JMAKE R1 -1

(oM R1 sMAKE IT ZERO

BEQ 108 JBRANCH IF IT IS

HALT ;A G LINE FAILED

:FOR LOOPING CHANGE TO 'BR 98'* (770)

108: MOV #I10°21,R1 ;REVERSE INPUTS

ADD #~1_R1 :TO THE ALU

BIS RZ.R1 ;MAKE R1 -1

coM R1 sMAKE IT ZERO

BEQ 1% ;BRANCH IF IT IS

HALT ;A G LINE FAILED

:FOR LOOPING CHANGE TO "BR 10%'' (770)

M ttttttttttttttt!tﬁt't't*'tttttﬁ'*iﬁlt.tﬁtt'ﬁ.tt*tiittttttittttt

:SECTION 6-P OUTPUTS AND CX= PO*CIN, CY=P1*PO*(IN, CZ=P2+P1*PO=(IN

i1s: MoV ”-1.R1 :PUT PATTERN IN K1
SEC SSET C
ADC R1 :CAUSES CARRY TO GO ALL THE WAY
BCS 128 :BRANCH IF CARRY CAME OUT
HALT :DAPH COUT15 DID NOT GO LOW
:FOR LOOPING CHANGE TO 'BR 118 ' (772)
128:  BEQ 138 :BRANCH IF R1 WENT TO ZERO
HALT ;EITHER A P LINE OR THE 745182 FAILED
;FOR LOOPING CHANGE TO 'BR 11%8'‘ (770)
ttttttttﬁttttttt*tttttitttttt'tttttttttttttttt'tttttttﬁtttttttt
secrxon 7-CY=P1+G0
138:  mov #370.R1 :PUT PATTERN IN R1
ADD #10,R1 :ADD DATA TO R1
BIS #177377.R1 :MAKE R1 -1
coM R1 ;MAKE IT ZERO
BEQ 148 :BRANCH IF IT WORKED
HALT ‘DAPF E44 FAILED

sFOR LOOPING CHANGE TO 'BR 138’ (767)

- tittttttﬁtttt**tttti*ttttttttt*t**ti*t'ttittt"ttﬁtt'tttﬁttﬁttt

1SECTION 8-(C7=P2+*(G1

MOV #7600,R1 :PUT DATA IN R1
. ADD #200,R1 :ADD DATA TO R1
BIS #167777 R *MAKE R1 -1
com R1 *MAKE IT ZERO
BEQ 15% *BRANCH :F IT WORKFL
HALT :DAPF E~& FAILED

:FOR LOOFING 7TAANGE TO 'BR 148'° (767)

ittttttﬁttﬁﬁtﬁtttﬁtttttttQtittttttit*tti.'ttiﬁ*tﬁttitttttﬁittt'

.secrxon 9=CZ=P2+P" *G0
158: ° mov #7770 .R1 :PUT DATA IN R1

ADD #10,R1 :ADD DATA TO R1

BIS 2167777 .R1 *MAKE R1 -1

com R1 ‘MAKE IT ZERO

8EQ TST31 ::BRANCH IF IT WORKED

HALT :DAPF E44 FAILED

:FOR LOOPING CHANGE TO 'BR 158'' (767)

N ttttttttt'ttttttttttttttttttttttiittttttttttitttttﬁtttttttttttt
SaTEST 31 THREE MICROSTATES (DAC*DM2+0/CLASS)
e
o IF FORK A FAILS EXECUTION WILL GO TO RSD.00. THIS WILL ONLY HAPPEN
o IF RACE AO RABO1 DOES NOT GO LOW on DOES NOT GET THRU
e TO RACL RADROT. THIS WILL CAUSE A TRAP TO LOCATION 10.

SEQ 0075
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1924
1925
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1930
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1932
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1934
1935
1936
1937
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1940
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P11

004372

004406

004410
004414

005200
012705
000401
000240

010527
000401
000415

012705
010125
022705
001006
010145
022705
001001
000000

000000

00000C

012705
011505
022705
001005
012705
010567
000000

010527
100000
012701
011102
100001
000000

012702
010221

. | L
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001164
001164

001162

004304
000401

010027
177714

004374

100000

T THREE MICROSTATES (DAC*DM2*0/CLASS)
.
o v IF BEN15 FAILS EXECUTION WILL GO TO D45.80.
. ¥ THIS WILL CAUSE A TRAP TO &4 WITH THE ADDRESS OF 1$ ON THE STACK.
R
. ¥ IF THE DESTINATION CONSTANT FAILS(ADDS 1 OR 3) IN STATE D12.60
o * AN ODD ADDRESS TRAP WILL OCCUR.
. ® IF THE DST CONST ADDS 0, THE ERROR AT 3% WILL REPORT THE FAILURE.
.Y IF THE DESTINATION IS NOT LOADED W]TH THE SOURCE. THF
. * ERROR AFTER 5% WILL REPORT THE FAILURE.
. %
. ROM FLOW=2,155,312
NN R A AR AN RN R N R R AN R AR AR R AR NN AN AN TR NNRANR RN IN AR AR
TST31: INC RO JINCREMENT TEST NUMBER
MOV (PC)+ RS JPUT "BR 48’ IN RS
.WORD 000401 sCONTAINS BINARY OF 'BR 4%
?Y¥C31: NOP
ur:
1%: MOV RS, (PC)+ JEXECUTE INSTRUCTION UNDER TEST
BR 43 sWILL EXECUTE THIS IF INSTR FAILS TO AUTO INC

5%

sAUTO INC OK, GO CHECK IF LOAD OK

BR
FAILURE-DESTINATION CONSTANT FAILED. TRY DM4,

L$: MOV #$TMP1 RS :PUT ADDRESS IN RS
MOV R1,(RS)+ SEXECUTE INSTRUCTION UNDER TEST
C™WP #$TMP1 RS :DID RS STAY THE SAME?
BNE 2s :BRANCH IF NO
MOV R1.-(RS) ;SEE IF AUTO DEC. WORKS
) #STMP1-2.RS :DID RS AUTO DEC?
BNE 3 :BRANCH IF NO
HALT ;AUTO DEC WORKS SO ROM STATE D12.60 PROB-BLY BAD
3 JFOR LOOPING CHANGE TO "BR TSI_ .+2'" (757)
HALT ;IRCD DSTCON=2 EITHER STUCK LOW OR
:NOT GETTING THRU KOMUX
2 :FOR LOOPING CHANGE TO 'BR TST3142'* (756)
HALT ;BEN15S OK & DST CONST OK BUT INSTR DOSEN'T WORK
:FOR LOOPING CHANGE TO 'BR TST31+2"' (755)
5% : MOV #1$ RS ;GET ADDR OF INSTR UNDER TEST
MOV (RSJ RS :GET INSTR UNDER TEST
c™P #401.R5 :DID AUTO DEC OCCUR?
8NE 8$ :BRANCH [F NO
MOV #10027.RS ;GET OP CODE OF INSTR UNDER TEST
MOV RS,1$ SRESTORE INSTR UNDER TEST
HAL T ;EITHER RACK BRCABOS NOT GOING LOW OR
;IT IS NOT GETTING THRU RACL RADROS
:FOR LOOPING CHANGE TO 'BR TST3142°" (742)
8$: MOV RS, (PC)+ STEST TO SEE IF (PC)+ WAS LOADED
7% : .WORD 100000 ;STORAGE LOCATION F.-* PREVIOUS INSTR.
MOV #78 ,R1 :PUT ADDRESS OF 7$ IN R1
MOV (R1),R2 :GET CONTENTS OF 7%
BPL 68 :BRANCH IF LOAD OK
HAL T :ERROR, (PC)+ DID NOT LOAD CORRECTLY
:FOR LOOPING CHANGE TO 'BR TST31+2"" (733)
6% : MOV #81T15,R2 ;SET SIGN BIT IN R2
MOV R2. (R1)+ *RESTORE 7%

. "ttttttttlttt..ﬁttlttt!'!tt'lt.'l"ﬁ'ﬁtl’ﬁQt'ttti'tl’litlt.'t'ﬁ".l

SEQ 0076
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004440
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005200
012705
000401
000240

010517
000240
000000

012705
012701
010511
000264
010517
000000
001001
000000

005200
012702
012705
010501

000240
004430

000001
001166

132 THREE MICROSTATES (DAC*DM1+0/(CLASS)
;*TEST 32 THREE MICROSTATES (DAC*DM1+0/CLASS)

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR THE DM.
IF FORK A FAILS, EXECUTION WILL GO TO RSD.0O.
THIS WILL CAUSE A TRAP TO LOCATION 10 WITH AN ODD ADDRESS ERROR.
THIS WILL ONLY HAPPEN IF RACE A0 RABOO DOES NOT GO LOW OR
DOES NOT GET TO RACL.
EITHER E44 OR E6 IS BAD.

IF _THE INSTRUCTION FAILS TO MOVE R5 TO THE PC INDIRECT,
THE ERROR AFTER 1% WILL REPORT THE FAILURE.

; ROM FLOW-1,155,31¢

':tititti*tﬁtﬁtﬁttﬁttt'tttft'ttl&tt'ttttﬁﬁtttttﬁi*!itttttihtttttt

T57T32:  INC RO ; INCREMENT TEST NUMBER

A Y ST YK YO Y
LR B B B B B I B N N B

., s

MOV (PC)+ RS ;PUT BR IN RS
. WORD 000401 JBINARY WORD FOR BR .+
SYNC32: NOP
1UT32:
MOV RS, (PC) JEXECUTE INSTRUCTION UNDER TST
1%: . WORD 240 ;SHOULD REPLACE THIS WITH BR 2%
HALT JLOCATION POINTED TO BY PC DID NOT LOAD
;FOR LOOPING CHANGE TO 'BR TST32+2'' (772)
2%: MOV #240,RS ;THIS CODE
MOV #1$.R1 JRESTORES THE NOP
MOV RS, (R1) ;AT LOCATION 18
SEZ JENSURE 7 SET
"ngD 85.(PC) JEXECUTE INSTRUCTION UNDER TEST
BNE TST33 ..CC OK, GO TO NEXT TEST
HALT ;STATE D12.20 BAD

.FOR LOOPING CHANGE TO 'BR TST32+2"" (760)

EAASAS A EA RSS2l isds it ist il el iIt Il IR RS RS SRE L

T*TEST 33 THREE MICROSTATES (DAC*DM4*0/CLASS)

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
THIS WILL CAUSE A TRAP TO LOCATION 10. THIS WILL ONLY HAPPEN IF
RACE AQ RABOZ IS NOT GOING LOW. EITHER RACE E33 OR
E6(988) IS BAD.

IF THE DST CONST FAILS TO SUBTRACT 2, THE ERROR AT EITHER 1%
OR 1$-2 WILL REPORT THE FAILURE.

IF BENO1 FAILS (CAUSED BY IRCD DM357 STUCK HIGH)
EXECUTION WILL GO TO D10.00 WHICH WILL EXECUTE A MODE S
INSTEAD OF MODE 4.

IF THE DESTINATION IS NOT LOADED PROPERLY,
THE ERROR AT 3% WILL REPORT THE FAILURE.

: ROM FLOW=4.122.,157
;:tttttQtt.'ttt'tIlttttt't'ltttttttii.tttutttl.ﬁttttttttttltttttt
TST33: INC RO ;J INCREMENT TEST NUMBER

MOV  #1.R? *SETUP R2
MOV  #STMP2.RS :PUT ADDRESS OF $TMP2 IN RS
MOV  RS.RI *SAVE RS

% %,

¢ % 8,

LI .
LR R I B B BN A SR N B BN BN B N N N

SEQ 0077
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012703 001164
010513

000240

010245
020503
001411
012705 001166
012701 001164
0111745
020105
001401
000000

000000

011505
020205
001005
005205
000264
010245
001020
000000

011101
020201
001001
000000

000000

001372
010145
022705 001162
001372
000000

000000

000000
012705 0045%2

N 6
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THREE MICROSTATES (DAC*DM&4*0/ L LASS)

SR 223323224323 22323 2232232203022 202222823 302232232302 222322d08 2823023200202 0d02R0d0R20R

:THESE THREE INSTRUCTIONS ARE USED TO CATCH IRCD DM357 STUCK HIGH

MOV #$TMP1 R3 :PUT ADDR OF $TMP1 IN R3
MOV RS, (R3} :PUT ADDR. OF STMP2 IN STMPI
::ttttttt*tttﬁttittttt'tttttitﬁtttttttttﬁttﬁtt*tttttﬁttt.ttttlttt
SYNC33: NOP
iUT33:
MOV R2.-(RS) ;EXECUTE INSTRUCTION UNDER TEST
WP RS.R3 *DID RS AUTO DECREMENT?
BEQ 43 , *BRANCH IF YES.
MOV #STMP1+2 RS :PUT ADDR. IN RS
MOV #$TMP1 ,R1 *PUT ADDR IN R1
MOV (R1),-(RS) *EXECUTE INSTRUCTION
WP R1,RS :DID RS AUTO DECREMENT?
BEQ 1% "BRANCH IF YES
HALT “IRCC DSTM4 STUCK HIGH
s "FOR LOOPING CHANGE TO ‘BR TST3342"' (754)
HALT ;:IRCC DSTM4 OK BUT D4S.00 DOES NOT DECREMENT
"FOR LOOPING CHANGE TO ‘BR TST33+2'' (753)
4% MOV (RS) ,R5 “GET CONTENTS OF STMP1
P R2,RS *DID DEST. GET LOADED?
BNE P13 *BRANCH IF NO
INC RS *ADJUST RS TO EVEN ADDRESS
SEZ *ENSURE 2 SET
MOV R2,-(RS) EXECUTE INSTRUCTION UNDER TEST
BNE TS734 ::CC'S 0K
HALT SSTATE D10.40 BAD
:FOR LOOPING CHANGE TQ ‘Bi- TST33+42"* (743)
28: MOV (R1) ,R1 “GET CONTENTS OF STMPZ
CMP R2.R1 *DID A MODE S TAKE PLACE?
BNE 3$ *BRANCH IF NO
HAL T TEITHER IRCD DM357 STUCK HIGH OR RACK E49(C1) BAD
2 “FOR LOOPING CHANGE TO 'BR TST33+2'' (737)
HALT :DST(STMF1) DID NOT GET LOADED FROM SRC(R2)
“FOR LOOPING CHANGE TO 'BR TST33+2"' (736)
;;lttttitttttttttt*tttttitittﬁtﬁﬁttﬁﬁ!t'ﬁﬁ.'ﬁ..ttﬁQ'Qﬁtﬁttttt!t.t
SwTEST 34 THREE MICROSTATES (DAC*DM1+TST.B8+DR0O(0))

4
.

&
D)

k4
.

3%:

2%:

IF FORK A FAILS EXECUTION WILL GC TO RSD.00 CAUSING A TRAP TO 10.
THIS WILL ONLY HAPPEN IF RA SAM?

BNE 23 sV H JF NO

MOV R1,-(RS) ;SEE JF AUTO DEC. WORKS

CMP #STMP1-2 RS ;DID RS AUTO DEC?

BNE 33 ;BRANCH IF NO

HALT JAUTO DEC WORKS SO ROM STATE D12.60 PROBABLY BAD
;FOR LOOPING CHANGE TO ‘BR TST33+2'" (730)

HALT ;IRCD DSTCON=2 EITHER STUCK LOW OR

:NOT GETTING THRU KOMUX
;FOR LOOPING CHANGE TO 'BR TST33+2'" (727)

HALT ;BENTS OK & DST CONST OK BUT INSTR DOSEN'T WORK
.FOR LOOPING CHANGE TO 'BR TST33+2'" (726)

SEQ 0078

MOV #18% RS ;GET ADDR OF INSTR UNDER TCE E44 IS BAD (AFIRS3(1)*R/CLA
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CEKBAD.P11 16~APR~80 10:00 T34 THREE MICROSTATES (DAC*DM1+TST.B«DRO(0)) SEQ 0079
2054 i
22822 A IF BEN1S FAILS EXECUTION WILL GO TO STATE C12.60.
*
2057 i IF B FORK FAILS (AFTER STATE D12.10) CAUSED B8Y IR(B
2058 o v K/CLASS STUCK LOW EXECUTION WILL GO TO STATE RSD.00 CAUSING A TRAP TO 10.
2059 ;* IF IRCB B1 RABOO IS STUCK HIGH EXECUTION WILL GO FROM
2060 i D12.10 TO JSR.40. THIS WILL CAUSE THE PROCESSOR TO HANG.
2061 b IF EITHER GRAS 0B8D{1) IS STUCK HIGH OR NOT GETTING THRU TO RACL E71,
2062 i EXECUTION WILL GO TO STATE D12.30.
2063 i IF GRAD DRMX00 IS STUCK HIGH OR GRAB ESO IS BAD, EXECUTION
582? w WILL GO TO D10.60 WHICH WILL HANG THE PROCESSOR.
*®
2066 i ROM FLOW-1,175,33
2067 DA ANRARA RN RN R AE AR R AR AR AN RN RANNNNAAA AR AT ARC I RNRANAANNNS
2068 004612 005200 TST34: INC RO ; INCREMENT TEST NUMBER
2069 004614 012702 001164 MOV #STMP1 R2 .PUT ADDRESS OF $TMP1 N R?
2070 004620 012705 177400 MOV #17?406.R5 ;PUT 177400 IN RS
2071 004624 010512 MOV RS, (R2) ;PUT =1 IN $TMPI
2072 004626 000240 SYNC34: NOP
2073 004630 IUT34:
2074 004630 005712 TST (R2) JEXECUTE INSTRUCTION UNDER TEST
2075 004632 1$:
2076 004632 100416 B8M] TST35 - -BRANCH IF INSTRUCTION SET CC'S
2077 ;FAILURE-TRY ROM FLOW 1,175,31,152
2078 004634 012737 177777 001164 MOV #-1,48TMP1 ;PUT =1 IN $STMPI
2079 004642 012705 001164 MOV #$TMP1 RS :PUT ADDR OF STMP1 IN RS
2080 004646 005215 INC (R5) : INCREMENT $TMP1
2081 004650 001401 BEQ 23 JBRANCH IF INC WORKED
2082 004652 000000 HALT ;EITHER D12.10 FAILED OR BEN15 FAILED
2083 ;FOR LOOPING CHANGE TO 'BR TST34+2'"' (760)
2084 004654 022737 000000 001164 2%: (MP #0,a#$TMP1 ;DID $TMP1 GO TO ZERO?
2085 004662 001401 BEQ 33 JBRANCH IF YES
2086 004664 200000 HALT ; CANNOT DIAGNOSE ERRUR
2087 :FOR LOOPING CHANGE TO 'BR TST34+2'" (753)
2088 004666 3%:
2089 004666 000000 HALT ;TST.10 FAILED
2090 :FOR LOOPING CHANGE TO "BR TST34+2'" (752)
2091 IR A AN RN R AR AN AT R R AN AN AR R AR AR R A NN N AR R RA AN AR RNS
Sggg S*TEST 35 THREE MICROSTATES (DAC*DM1+8IT.B8+*DR0(0))
R
2094 b THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT A BIT INSTRUCTION IS USED.
2095 M IF FORK A FAILS RACE BIN*SMO H FAILED.
2‘% * W
228?;; o 1F FORK B FAILS THE INSTRUCTION DECODE ROM WORD S BAD.
- %
5(1)‘33 i IF THE RESULTANT DATA IS BAD STATE TST.10 FAILED.
- %
2101 o ROM FLOW=1,175,33
2102 A A AR AT AN R AT AR TR AN NN AR AN R R AN AN R AN AN AR AN R AN
2103 004670 005200 TST35: INC RO ; INCREMENT TEST NUMBER
2106 004672 005005 CLR RS ;CLEAR RS
2105 004674 012701 001164 MOV #S$TMP1 R ;PUT ADDR OF $TMP1 IN R1
2106 004700 010511 MOV RS, (R1) JCLEAR STMPT1,
2107 004702 012705 100000 MOV #MITI5,RS JPUT 100000 IN RS
2108 004706 000240 SYNC35: NOP
2109 004710 JuT3S:
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001164

001164

001166
174162

177776

174174

135 THREE MICROSTATES (DAC*DM1+BIT.8+DR0(0))

BIT RS, (R1) JEXECUTE INSTRUCTION UNDER TEST
BEQ TST36 ;.BRANCH IF CC 0K
HALT ;STATE TST.10 ~AILED

;FOR LOOPING CHANGE TO 'BR TST35+42'" (766)

A AL AAASA SR d Rl sl ittt idaliiiisl it il iR LR

S*TEST 36 THREE MICROSTATES (DAC*DM1~CMP_B+DR0O(0))

- %
I THIS TEST IS THE SAME AS THE PREVIOUS TWO TESTS
J® EXCEPT A CMP INSTRUCTION IS USED.
(]
X ROM FLOW~1,175,33
I R I I I I I T
TST36: INC RO JINCREMENT TEST NUMBER
CLR RS ;CLEAR RS
MOV #STMP1 R JPUT ADDR OF $TMPT1 IN R1
MOV RS, (R1) :CLEAR $TMPI
SYNC36:
Lz JENSURE Z CLEAR
IUT36:
cMP RS5.(R1) JEXECUTE INSTRUCTION UNDER TEST
BEQ TST37 ;sBRANCH IF CC OK
HALT ;STATE TST.10 FAILED

:FOR LOOPING CHANGE TO ‘BR TST36+2°" (770)

N AN AR A AN A AR A AR A AR R A A AR AN AR RN N RN AN RN AN RN AN RANR A AN AN

;*TEST 37 THREE MICROSTATES (DAC*DM2+TST.B+*DR0O(0))

: It FORK A FAILS EXECUTION WILL GO TO RSD.0O CAUSING A TRAP TO 10.
THIS WILL ONLY HAPPEN IF RACE E45 IS BAD (AFIR04(1)+R/CLASS).

BEN15 & FORK B HAVE ALREADY BEEN TESTED
IF THE AUTO INC FAILS IT WILL BE DUE TO A BAD
FIELD IN ROM STATE D12.10.

ROM FLOW~2,175,33

e 23t i Ad i d sl slldstitsdaii sl ettt it ISR SRR

TST37: INC R(1) ; INCREMENT TEST NUMBER

LR BRI B 2R I B O .

Se Be %o B0, N, B,

CLR R ;CLEAR R1
MOV #STMP1 RS ;PUT ADDR. OF $TMP1 IN RS
MOV R1,(RS) ;CLEAR $TMP1
SYNC37: NOP
IUT37:
TST (R5)+ JEXECUTE INSTR. UNDER TEST
BNE 18 JBRANCH IF BAD CC
(o, o #STMP1+2 RS ;DID RS AUTO INC?
BEQ TST40 ;:BRANCH IF TEST 0k
MOV RS .,$REGO ;SAVE REG C FOR TYPEOUT
HALT JNO AUTO INC STATE D12.10 BAD
JFOR LOOPING CHANGE TO 'BR TST37+2'" (763)
1%: MOV a#PSW, SERPSW ;SAVE PSW FOR TYPEOUT
HALT ;BAD CC

;FOR LOOPING CHANGE TO 'BR TST37 42" (757)

e NN AR AR AR AR AR NN RN AN AR AR R AN R AR AR R RN AR AR R AR AR R AN R AR TR AR RS

:*THE LOGICAL SEQUENCE WOULD NEXT TEST THE BIT.B AND (MP.B INSTRUCTIONS BUT
;*THESE WILL NOT BE TESTED WITH INDIVIDUAL TESTS SINCE THEY DO NOT USE

SEQ 0080
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005200
005001
012705
010502
000240

000115
020205
001001

005701
001403
062706

005200
012705
000240

005032

000002

005056

7
137 THREE MICROSTATES (DAC+*DM2+TST.B+DR0(0))
: *ANY HARDWARE THAT HAS NOT ALREADY BEEN TESTED.

::ﬁl'ﬁﬁ'*tﬁt‘t.*t'itt*"**t'.i*'*ﬁﬁ.'.'t..t."ttttttitiitﬁtttttt*

':tt'Itttt*tittt'ttt*itt**ti**t*'ttﬁt'ttt*tt'tttt.tttttt‘tttttitt

TRTEST 40 THREE MICROSTATES (./MP*DM1)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TQ 10,
THIS WILL ONLY HAFPEN IF RACE AC RABOO DOES NOT GO LOW
(AFIR03(1) *[UMP+JSR+SWAB]) .

A FORK B FAILURE WOULD BE ONE OF THE FOLLOWING:
AFTAQEBTSJTS*JSR) IS STUCK LOW EXECUTION WILL GO TO RSD.00 CAUSING
IF IRCB IR{14:9) 04 IS STUCK LOW EXECUTION WILL

GO TO JSR.00 WHICH WILL EXECUTE A JSR INSTEAD OF A JMP.

égpxgga B FORK MUX FAILS EXECUTION WILL GO TO

IF IRCB FJ CLASS IS STUCK HIGH EXECUTION WILL GO TO

STATE D12.00 AND THE JMP WON'T JUMP.

IF THE INSTRUCTION FAILS TO JUMP, STATE JUMP.00 IS REPORTED AS BAD.
ROM FLOW-1,135,35

AR ALl idd sttt ds sttt st s sssqiiiizqsezesdTL TR TR EL LTI

LI Y

e W

®Se Ny 8, v, 8, - LI Y

v, . s PP
L0 IR B BB 2R 2R BN b Nb F N NS B N N N W

",T640: INC RO ; INCREMENT TEST NUMBER
(LR R1 JENSURE R?1 CLEAR
MOV #JMP1ADR.RS JPUT UMP ADDR. IN RS
MOV RS,.R2 ;PUT JUMP ADDR IN RZ
SYNC40O: NOP
JUT4O0:
JMP (RS) JEXECUTE INSTRUCTION UNDER TEST
cMP R2,R5 ;DID NEGATE OCCUR?
BNE 2% JBRANCH IF YES
HALT ;STATE JMP_.00 DID NOT LOAD PCB OR BEN1S FAILED
o8 ;FOR LOOPING CHANGE TO ‘BR TST40+2'' (767)
HALT ;IRCB FJ/CLASS NOT GETTING THRU B FORK MUX
;FOR LOOPING CHANGE TO 'BR TST740+2'" (766)
JMPTADR:TST R1 ;IS R1 STILL ZERQ?
BEQ TST41 ;;BRANCH IF YES
ADD 2, SP ;JSR OCCURRED RE-ADJUST SP
HALT ;RACB IR(14:9)04 STUCK LOW

sFOR LOOPING CHANGE 10 "BR TST40+2'' (761)

e NN AR A A A A A A AR AR AR A A A R AN A AR R AR AN AR NN AR NN RN N RN NRRNRARNAN

TRTEST 41 THREE MICROSTATES (JMP*DM2)

*

Lo THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT THE DM=2.
;* IF FORK A FAILS RAC E45 IS BAD (AFIR04(1)*[JMP+JSR+SWAB]) .
X5

i ROM FLOW-2,135,35
:;ttﬁttttittttttttttttt'ttttfitttt'tﬁitt.ttttt.ittttﬁitttttttittt
TST41:  INC RO ; INCREMENT TEST NUMBER

MOV #JMP2ADR RS :PUT ADDRESS OF 1$ IN RS

SYNC41: NOP

IUTé:

SEQ 0081
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005054
005056
005062
005064

005066
005070
005074
005076
005076
005100
005102

MACY11 30A(1052)
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000125
022705
001401
000000

005200
012707
000240

000141
000240
000240

005060

005102

E
17-APR-80 13:06 PAGE 43

7

741 THREE M]ICROSTATES (JMP=DM?2) SEQ 0082
JMP (R5)+ JEXECUTE INSTRUCTION UNDER TEST
JMPZADR : (MP NJMP2ADR+2 RS ;DID RS AUTO INC?
BEQ TST42 ;sBRANCH IF YES
HALT JNO AUTO INC
JFOR LOOPING CHANGE TO 'BR TST&412' (770)
:;tt*tt"l’.’.*tttt*‘*'*‘t*'ﬁﬁﬁﬁ*'*ﬁﬁ*tt*ﬁﬁ**ﬁi**‘t'.'**i'.'ttt't
J*TEST 42 THREE MICROSTATES (UMP=DM4)
. %
Jx IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
ML THIS WILL ONLY HAPPEN [F RACE E33(AFIR0OS(1)«[JMP+JSR+SWAB]) IS BAD.
%
i® ALL OTHER LOGIC HAS BEEN TESTED.
- %
1R ROM FLOW=4,122.35
::**tﬁ'ttt"‘ﬁt*'ﬁ***t‘"*'ttﬁ*ttﬁﬁi*tiﬁ.ﬁ*t"*fﬁ.i.*tt"ttttttt'
TST42: INC RO ; INCREMENT TEST NUMBER
MOV NEXTT ,R1 JPUT ADDRESS OF 1%+2 IN R1
SYNC42: NOP
1UT42:
ﬂgz -(R1) JEXECUTE INSTRUCTION UNDER TEST
NEXTT: NOP
::Iﬁﬁ*i*tﬁii*tttﬁ*****tt*"fﬁﬁ"t*'t.'*‘*tﬁitﬁ*."*'tﬁlti*t'itﬁﬂt
;*TEST 43 THREE MICROSTATES (SO0B)

.
L4

.
’

.
[

¥

*
*
*
%
x
L 4
*
w
®
*
%
;t
*
L
*
*
x
x
4
®
L
S

T43:

GO0D :
SKIP:
SYNC43:
JIUT43:

IF RACH U/CLASS IS NOT GOING HIGH EXECUTION WILL GO TO RSD.00
CAUSING A TRAP TO LOCATION 10 WITH THE ADDRESS OF 5%-2

ON THE TOP OF THE STACK.

If EITHER RACE E10 IS BAD OR RACE BIN DOES NOT GO HIGH
EXECUTION WILL GO TO D67.01. EXECUTION WILL EVENTUALL GO

TO RSD.00 AFTER STATE D10.60 AND THE STACKED PC WILL BE AT S5%.
IF RACF EB FAILS EXECUTION WILL GO TO ASC.10 WHICH WILL
PERFORM AN ASHC+DMO OPERATION.

IF THE SOB BRANCHES WHEN IT IS NOT SUPPOSE TO EITHER
GRAE SR EQ ONE IS STUCK HIGH OR RACK E63 IS BAD

OR STATE S0B.10 DOES NOT RESTORE THE OLD PC.

IF THE SOB DOES NOT BRANCH WHEN IT IS SUPPOSE TO EITHER
STATE S0B.00 IS BAD OR GRAE SR EQ ONE STUCK LOW OR

RACK E63(C1) IS BAD.

IF THE REGISTER DOES NOT DECREMENT STATE S08.20 IS BAD.

ROM FLOW=57,242/262.262

A A A AR AN A A A A AN AR A AR R A AR AR RN AN AR AN N AR AR AR RN AR AN AN

INC RO s INCREMENT TEST NUMBER

MOV #STACK, SP ;INITIALIZE THE SP

MOV 7777 ,R5 ;SETUP RS

8R SKIP ;SKIP NEXT INSTRUCTION

8R BAD+?2 ;LOCATION FOR SOB TO BRANCH TO
CLR R4 ;SETUP R4

NOP

so8 R4, GOOD ;EXECUTE SOB WITH BRAN(CH

TST RS .DID RS CLEAR?
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P11

005132
005134

005136
005136

005140
005140

005142
005144
005146
005150
005150
005152
005154
005156

005160
005162
005164
005166
005170
005172
005174
005176
005200
005200

001001
000000
000000
000000

005005
005205
000240

077505
005705
001401
000000

005005
005001
005201
077502
005705
001002
005701
001401

000000

005200

MACY11 30A(1052)

001164

F 7
417-APR-80 13:06 PAGE 44

T43 THREE MICROSTATES (SOB)
5% BNE 3$ ;BRANCH IF NO
HALT *RACF E8 IS BAD(BUF AFIR11(1)*U/CLASS)
s :FOR LOOPING CHANGE TO 'BR TST43+2'" (764)
' HALT ;EITHER GRAE SR EQ ONE IS STUCK LOW

;OR RACK E63(C1) IS BAD OR S08.10 IS BAD
;FOR LOOPING CHANGE TO "BR TST43+42'" (763)

BAD:
HALT ;S08 FAILED TO BRANCH. S0B.00 BAD
;EITHER GRAE SR EQ ONE STUCK HIGH OR
;RACK E63(C1) BAD OR S0B.00 BAD
;FOR LOOPING CHANGE TO 'BR TST43+2'" (762)
(LR R5 :SET UP RS FOR
INC RS JNO BRANCH CONDITION
SYNC43: NOP
1UT43:
SO8 RS5,BAD JEXECUTE SOB WITHOUT BRANCH
TST R5 :DID RS DECREMENT?
BEQ 1% ;BRANCH IF YES
HALT ;RS DID NOT DECREMENT. S0B.20 BAD
;FOR LOOPING CHANGE TO ‘BR BAD+2+2'' (772)
1%: CLR RS
CLR R1
2%: INC R1
S08 RS5.2% JCHECK ALL PATTERNS OF RS FOR SOB
TST RS ;DID RS GET ALL THE WAY BACK TO 02
BNE 33 JBRANCH IF NO
TST R1 ;DID R1 ROLL OVER?
35 BEQ TST44 ;;BRANCH [F YES
HALT ;THE SIGNAL ‘'SR EQ ONt'' FAILED
SBTTL JFOR LOOPING CHANGE TO ‘BR 1% (767)
""t.’tt****.*!’****ﬂiﬂtt'“"**tl"**tﬁﬁ*ﬁ**'ﬁﬁ'tﬁﬁt**'t'i*"'***ttﬁtﬁ*
J*TEST 44 FOUR MICROSTATES (DAC*DM12+P/CLASS*DRO(0)
* %
i ¥ IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP T0 10.
S ¥ THIS WILL ONLY HAPPEN IF RACJ AFIR 14(1) DOES NOT
J% GET THRU RAC E4Z2.
* &
o % THE FOLLOWING COULD BE FORK B FAILURES:
o IF IRCB BO RABOO 1S STUCK HIGH OR NOT GETTING THRU
o * TO RACL RADROO EXECUTION WILL GO TO EXC.90 WHICH WOULD
o PUT THE RESULT INTO A REGISTER RATHER THAN MEMORY.
;. IF IRCB E38(6) IS STUCK HIGH EXECUTION WILL GO TO
;X RSD.00 CAUSING A TRAP TO 10.
S If THE BIC DOES NOT HAPPEN THEN EXC.00 IS BAD.
* %
I ROM FLOW-2,175,31,132
R A I I I T I T I
TST44:  INC RO JINCREMENT TEST NUMBER
MOV HETMP1 ,R1 ;PUT ADDRESS OF $TMP1 IN R1
CLR RS PUT A1
INC RS ;IN RS
MOV RS, (R1) JPUT AT IN STMPI
SYN(C44: NOP

SEQ 0083
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2334
2335
2336
2337
2338
2339
2340
2341

MACY11 30A(1052)

16-APR-80 10:00

040521
022701
001404
005701
001001
000000

000000

012701
005711
001401
000000

010511
040521
001401
000000

005200
012705
012701
010115
005205
000240

105715
100401
000000

001166

001164

001164
100000

G 7
17-APR-80 13:06 PAGE 45
T44 FOUR MICROSTATES (DAC*DM12*P/(LASS*DRO(0)

1UTGSG:

BI( R5,(R1)+ JEXECUTE INSTR. UNDER TEST

CMP #STMP1+2 R1 ;DID R1 AUTO INC?

BEQ 18 JBRANCH IF YES

TST R1 ;DID INSTR GO THRU EX(C.%0?

BNE 2% ;BRANCH IF NO

HALT ;EITHER IR(CB BO RABOO IS STUCK HIGH

;OR IT IS NOT GETTING THRU TO RACL RADRS0
;FOR LOOPING CHANGE TO "BR TST44+2' (763)

2%:
HALT JINSTRUCTION FAILED. CAN'T DETERMINE CAUSE
JFOR LOOPING CHANGE TO 'BR TST44+2'" (762)
1%: MOV #$TMP1 ,R1 ;PUT ADDR OF $TMP1 IN R1
TST (R1) ;DID BIC WORK?
BEQ 3s JBRANCH IF YES
HALT ;STATE EXC.00 FAILED
JFOR LOOPING CHANGE TO 'BR TST44+2'" (755)
3s: MOV R5,(R1) JPUT 1 IN STMP2 £ CLEAR 2
BIC R5,(R1)+ JEXECUTE INSTRUCTION UNDER TEST
BEQ TST4S ;.CC'S 0K
HALT ;sSTATE EXC.00 BAD
sFOR LOOPING CHANGE TO 'BR TST44+2'" (751)
,'.'*titttt*l’itittttﬁﬁt"'tttttlﬁ*"!'t*.*."ﬁt'*ﬁﬁﬁ*ﬁttitttﬁtitt'ii
J*TEST 45 FOUR MICROSTATES (DAC*DM12+«TST.B8*DR0O(1))
J* AFTER STATE D12.10 IF EITHER GRAB 0BD(1) DOES NOT GO HIGH
i OR DOES NOT GET THRU RACL E71 EXECUTION WILL GO
ox TO TST.10. IF EITHER GRAB 0BD(0) IS STUCK HIGH OR NOT GETTING
o ¥ THRU RACK E41, EXECUTION WILL GO TO D10.60. THIS WILL CAUSE
I THE PROCESSOR TO HANG UP IN THE PAUSE STATE AT MICRO
o ADDRESS 177. IF THE TEST FAILS THEN STATE D12.30 FAILED.
i i
pw ROM FLOW-1,175,137,33
.'"ttttttl’ttitl’itt*ttﬁttt"titt*tii‘Qtﬁ'*ﬁtt'tﬁ.ttl’t‘t'tttt**tttt‘-t
TST45:  INC RO s INCREMENT TEST NUMBER
MOV #STMP1 RS ;PUT ADDRESS 0D $TMP1 [N RS
MOV #8IT15,R1 ;PUT NEGATIVE UPPER BYTE IN R1
MOV R1,(RS) ;MOVE R1 TO $TMP1
INC R5 JPUT ODD ADDR IN RS
SYNC4S5: NOP
JUT4S:
T1ST8B (RS) JEXECUTE INSTR UNDER TEST
BMI TST46 ;oTEST OK, GO 7O NEXT TEST
HALT SEITHER STATE D12.30 FAILED OR
;BENOS*FEN2 FAILED(SEE ABOVE)
JFOR LOOPING CHANGE TO ‘BR TST45+2°" (766)
":‘*"t"*tttttiﬁ*ttit**i‘tif"ttﬁ**t.*.’.’"ﬁﬁt.’"‘ﬁ**".**tt'**'"ﬁ
J*TEST 46 FOUR MICROSTATES (DAC*DM4L=TST.B*DRO(0))

AFTER D10.30_IF [RCB FJ/CLASS DOES NOT GET TO RACL E71
OR IF RACL E71 IS BAD EXECUTION WILL GO TO SVC.SO.

IF THE INSTRUCTION DOESN'T WORK THEN D10.60 IS BAD.

~, 0,
LR I B BN I B NN

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
THIS WILL ONLY OCCUR IF RACE E33(AFIR0S(1)~R/CLASS) IS BAD,

SEQ 0084
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2390
239
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2602
2403
2404
2405

16~APR-80 10:00

005200
012701 100000
012705 001164
010125
005015
006240

005745
100407
022706 001160
001003
012706 001100
000000

060000

005200
005306
005306
012705 000340
010516
005306
005306
012705 005432
010516
012705 001164

H
30A(1052) 17-APR-80 13:06 PAGE 46

T46

.
i
.

1%:

7
FOUR MICROSTATES (DAC+DM4«TST.B«DRO(())

ROM FLOW=4,122,177,33

INC RO : INCREMENT TEST NUMBER
MOV #MIT15,R1 ;SET SIGN BIT ]
MOV #$TMP1 RS :PUT ADDR OF $TMP1 IN RS
MOV R1, (R5)+ :SET SIGN BIT IN $TMP1
CLR (RS) :ENSURE STEMP? CLEAR
: NOP
ST -(RS) ;EXECUTE INSTRUCTION UNDER TEST
BM] TST47 ;:TEST (K, GO TO NEXT TEST
CMP #$TMP1=4 , SP :DID EXECUTION GO TO SVC.S50?
BNE 1% :BRANCH IF NO
MOV #STACK , SP :RESTORE THE SP ‘
HALT :BEN1S*FEN2 FAILED(SEE ABOVE)
;:FOR LOOPING CHANGE TO ‘BR TST46+2'" (761)
HALT :STATE D10.60 FAILED

;FOR LOOPING CHANGE TC "BR TST46+2'" (760)

MRS AL SRSt dt st Rssstiisd ittt i ditli TR 2L L L2222 2N

c*THE LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT & CMP INSTRUCTIONS
;*BUT NO ADDITIONAL LOGIC IS TESTED BY THEM.

;:ttttt'itt*tﬁtit*t.tt*tttttttttﬁttﬁﬁt*ttititttiittttttt"itttttt

AL AL RSl d sttt Rl dR it s 2 Rt 222 R 2L R R R R R

S*TEST 47 FOUR MICROSTATES (DAC+DM6*0/(CLASS?

e g B, .
LR B BE BN b B EE Nk IR BF I BF N N

Be By N,y N, v,

FORK A SHOULD NOT FAIL ON THIS TEST.
BENO1 SHOULD NOT FAIL.
BENT5*FENZ SHOULD NOT FAIL.

IF D67.00 FAILS TO INCREMENT THE PC AN Ri. INSTRUCTION
WILL BE EXECUTED.

IF D67.00 FAILS TO CLOCK THE BR THE INSTRUCTION

WILL BE ADDED AS THE INDEX WORD.

IF D67.10 FAILS TO ADD THE INDEX NUMBER THE SOURCE
WILL BE PUT IN THE WRONG LOCATION.

ROM FLOW=6,251,122,157

st d bt iR st ittt didi izl eI TSI SRS SR RS S SRR

1ST47:

INC RO ; INCREMENT TEST NUMBER
DEC SP sTHIS

DEC SP : GROUP

MOV #340,R5 ;OF INSTRUCTIONS

MOV RS, (SP) SSETS UP THE

DEC SP : STACK

DEC SP ;TO HANDLE

MOV #BAD1,R5 ;AN ERONEOUS

MOV R5,(SP) JRTI INSTRUCTION

MOV #$TMP1 RS .PUT ADDR OF $TMP1 IN RS

SEQ 0C85
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2446
2647
2448
2649
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2660
2661
2462

005404
005406
005412
005414
005414
005420
005424
005426
005430

005432
005432

MACY11 30A(1052)
T4

16~APR-80 10:00

005015
012701
000240

010165
012706
005715
100002
000000

000000

005200
012705
012701
010115
005205
012701
000240

131501
100405
010215
131501
100401
000000

100000

000002
001100

001164
100000

000200

I 7
17-APR-80 13:06 PAGE 47
7 FOUR MICROSTATES (DAC*DM6+0/CLASS)

CLR (RS) ;CLEAR $TMP
MOV #BIT15,R1 ;SET SIGN BIT IN R1
SYNC47: NOP
1UT47:
MOV R1,2(R5) JEXECUTE INSTRUCTION UNDER TEST
MOV HSTACK,SP JRESTORE THE SP
TST (RS) ;DID INDEX WORD GET ADDED?
BPL T1S750 ;.BRANCH IF YES
HALT ;D67.10 FAILED TO ADD INDEX
8AD 1 JFOR LOOPING CHANGE TO 'BR TST47+2'" (751)
HALT ;D67.00 FAILED TO INC PC

-FOR LOOPING CHANGE TO "BR TST47+2"" (750)

AR AR A R AR AR AR A AN P TN T AN NN AR AR AR AN AR NN RARC R AN AT AN AW

S*TEST 50 FOUR MICROSTATES (BIN*SM12«DMQ*~DF 7*SR0(1))

- &
i* IF FORK A FAILS EXECTUTION WILL GO TO STATE D12.00.
e THIS WILL HAPPEN IF RACE BF1=7 DOES NOT GO HIGH.
ta STATE D12.00 WOULD BITB RS & THE CONTENTS QF LOCATION 200
i WHICH IS 137.
i* THE FOLLOWING COULD BE BEN14*FORK C FAILURES:
v IF IRCC CO RABOO DOES NOT GO HIGH EXECUTION WILL GO TO
e D00.90 WHICH WILL TEST THE LOW BYTE INSTEAD OF THE HIGH BYTE.
P IF STATE D00.80 FAILS TO SWAP THE BYTES IT WILL LOOK LIKE
‘e A FORK C FAILURE.
- %
ta ROM FLOW=21,27,204,205
;;ttttttttttttttt.*ttttt'tttitttiﬁ**ttﬁtttttttttt.tﬁttttttttttttt
T5750: INC KO0 : INCREMENT TEST NUMBER
MOV #$TMP1 RS *PUT ADDRESS OF $TMP1 IN RS
MOV #MIT15 R :PUT NEG HIGH & POS LOW BYTE IN R1
MOV R1,(RS) *PUT IN STMPI
INC RS :PUT ADDR OF $TMP1 H BYTE IN RS
MOV #200,R1 ;PUT POS HIGH & NEG LOW BYTE IN R1
SYNCS0: NOP
IUTS0:
BITB  (RS).R1 ;EXECUTE INSTRUCTION UNDER TEST
BM] TST51 $:TEST OK, GO TO NEXT TEST
MOV R2, (RS) SPUT 200 IN $STMPI
BIT8 (R§) .R1 :EXECUTE FAILED INSTRUCTION
BM] 1% *BRANCH IF FORK C FAILED
HALT :RACE BF1=7 NOT GOING HIGH
SEITHER RACJ AFIR14(1) DOES NOT
:GET TO RACE E40 OR E40 BAD
s :FOR LOOPING CHANGE TO 'BR TSTS50+2"° (761)

HALT ;EITHER IRCC CO RABOO DOES NOT GO HIGH
:OR STATE D00.80 FAILED TO SWAP THE BYTES
.FOR LOOPING CHANGE TO 'BR TST50+2'° (760)

e s N AR AR A AR A AR AR AN R AN TR R AN AN R AR R AR R AN AR AN AN RN NI NNSANNNS

J*TEST 51 FOUR MICROSTATES (BIN*SM12+DMO*DF 7«SR0(0))
- %

;v IF FORK A FAILS EXECUTION WILL EITHER GO TO STAYE D12.00 OR EXC.80.

o STATE D12.00 WOULD ADD RS TO THE CONTENTS OF THE PC.

SEQ 0086
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CEKBAD

2502
2503
2504
2505
2506
2507
2508
2509
2510
251
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524

PN

005606
005606

000401

001004
012767
000000

012705

J
MACY11 30A(1052) 17-APR-B0 13:06 PAGE 48

001100
000340

005610

000002

000004

000261

100000

177762

751

s %,

s S

. %,

SYNCS51:
IUTS51:

6%:
3%:

1%:

2%:

4%:

FOUR MICROSTATES (BIN*SM12+DMO*DF7*SR0O(0))
STATE EXC.80 WOULD NOT CHANGE THE PC.

IF FORK C FAILS EXECUTION WILL EITHER GO TO JSR.10 OR ASC.80.

JSR.10 WILL CAUSE RS TO BE STACKED, THE PC TO BE PUT

IN R5, AND THE PC REPLACED BY R5 WHICH WILL CAUSE AND RTI SINCE

THE CONTENTS OF THE LOCATION POINTED TO BY RS IS 000002.
ASC.80 WILL CAUSE THE ADD TO LOOK LIKE IT FAILED.

IF STATE DO7.10 FAILS TO LOAD THE SHFTR THE PC WILL
DOUBLE AND THE PROGRAM WILL BLOW UP.

If THE SHFTR FAILS TO BE PUT IN THE SR THE PC
WILL NOT CHANGE.

ROM FLOW~21,27,203,30

INC RO ; INCREMENT TEST NUMBER

MOV #STACK, SP s INITIALIZE SP

MOV #340 R ;PUT PRIORITY LEVEL 7 IN RS
MOV R1,-(SP) ;PUT ON STACK

MOV #SRTI ,R1
MOV R1.-(SP)

;PUT RETURN ADDR IN R1
;PUT ON STACK FOR FORK C FAILURE

DEC SP ;ADJUST THE
DEC sP :SP
CLR RS ;PUT ADDRESS O IN RS
MOV #2,R1 ;PUT OFFSET IN R1
MOV R1, (RS) sPUT OFFSET IN LOCATION O
NOP
ADD (RS) ,PC ;EXECUTE INSTRUCTION UNDER TEST
B8R 6$ ;EITHER FORK A OR FORK C OR D07.10 FAILED
8R TSTS?2 ;. TEST OK GO TO NEXT TEST
MOV #4 ,R5 ;SET BIT 2 IN RS
ADD (R5) ,PC ;EXECUTE FAILED INSTR.
SEC ;WILL CHANGE TO SEC!SEZ IF THE INSTR GOES
;THRU D12.00. STATE EX(C.8 OR ASC.8
;WOULD NOT SET Z WHILE A FAILURE OF
;STATE D07.10 WILL CAUSE THE ERROR
:1$-2 TO REPORT.
B8R 1% :SKIP _NEXT INSTRUCTION
HALT ;STATE D07.10 DID NOT LOAD SR
:FOR LOOPING CHANGE TO 'BR TSTS51+2'" (750)
BNE 2% ;BRANCH IF Z DID NOT SET
MOV #261,3% ;RESTORE ORIGINAL VALUE OF LOCATION 3%
HALT ;RACE BF1=7 DID NOT GO HIGH
.FOR LOOPING CHANGE TO 'BR TSTS51+42'" (743
MOV #8IT15,R5 ;SET SIGN BIT IN RS
CLN JENSURE N CLEAR
ADD (RS) .PC ;EXECUTE FAILED INSTR
BMI 43 ;BRANCH IF ADD OCCURED IN STATE EX(.80
HALT ;EITHER JRCC CO RARO2 IS BEING HELD LOW

;> OR IT IS NOT GETTING THRU
:TO RACL RADR(Q?2

;FOR LOOPING CHANGE TG "BR TSTS51+2°" (735)

HALT JRACE BIN IS NOT GOING LOW

SEQ 0087
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2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
25N
2592
2593
2594
2595
2596
597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608

2609
2610
2611
2612
2613

005610
005610

000000

005200
005005
012701
000301
010115
005205
000240

121507
001406
016705
121507
001401
000000

000000

121507
001001
000000

005634

000002

MACY11 30A(1052)
16~-APR-80 10:00 151

K 7
17-APR-80 13:06 PAGE 49
FOUR MICROSTATES (BIN*SM12+DMO=DF7+SR0(0))

;FOR LOOPING CHANGE TO "BR TST51+2"" (734)

HALT ;EITHER IRCC CO RABO1 IS STUCK HIGH
;OR IRC E40 IS BAD OR IRC E40(14)
;1S STUCK HIGH
;OR CO RABO1 IS NOT GETTING THRU TO RACL RADRO?
;FOR LOOPING CHANGE TO 'BR TST51+2'' (733

tt*tttttttt*tt.tttittfﬂtttt*tt*tttﬁtttﬁﬁtttt*tttttt'tt!ttt'*ttt

*TEST 52 FOUR MILROSTATES (BIN*SM12+DMO+DF7+SR0(1))

$RTI:

- w

o IF FORK A FAILS EXECUTION WILL GO TO D12.00.

. K

S FORK C SHOULD NOY FAIL SINCE THE LOGIC HAS ALREADY BEEN TESTED.
* %

;v éﬁ gxgrs D07.00 FAILS TO SWAP THE BYTES THE CC'S WILL
R ]

w IF D07.00 FAILS TO LOAD THE SHIFTER, THE THIRD CMP8 WILL FAIL.

o IF D07.00 FAILS TO LOAD THE SR THE SECOND CMPB WILL FAIL.

-

o ROM FLOW=21,27.202.,30
'ﬁttttttttttttitttttttttttttttttttttttttttttttttttttttttttt*tttt
TSTS2:  INC RO ; INCREMENT TEST NUMBER

CLR RS :PUT ADDRESS 0 IN RS

MOV #POINT ,R1 *PUT ADDR OF POINT IN R1

SWAB R :EXCHANGE BYTES

MOV R1, (RS) :PUT DATA IN LOCATION 0

INC RS :CHANGE RS TO HIGH BYTE ADDRESS
SYNCS2: NOP
IUTS2:

CMPB (RS) PC ;EXECUTE INSTRUCTION UNDER TEST
POINT: BEQ :BRANCH IF OK

MOV 2s RS :PUT CONTENTS OF 2% IN RS

cMP8 (RS).PC ;EXECUTE FAILED INSTRUCTION
28: BEQ 3$ :BRANCH IF FORK A FAILED

HALT :STATE D07.00 FAILED TO SWAB OR LOAD SR
5 :FOR LOOPING CHANGE TO ‘BR TST52+2"' (762)

' HALT ;RACE BF1=0 NOT GOING HIGH
:FOR LOOPING CHANGE TO 'BR TSTS52+2'* (761)

4% : cMPB (RS) ,PC :DID SHFTR GET LOADED

BNE 1s753% ::BRANCH IF YES

HALT :D07.00 DID NOT LOAD SHFTR

*FOR LOOPING CHANGE TO 'BR TST52+2'' (756)

M ttttttttttttttttt*ttttttttttttttttt*ttttttttttttttttttttttt*ttt
S*TEST 53 FOUR MICROSTATES (BIN%SM&*DMO*=DF 7*SRO(0))

X

o IF FORK A FAILS EXECUTION WILL

o GO TO D45.00 WHICH WILL EXECUTE A SMO+*DM4 INSTRUCTION EXCEPT

o THE DESTINATION REGISTER WILL NOT DECREMENT.

- %

o FORK C WILL NOT FAIL SINCE IT HAS ALREADY BEEN TESTED.

e IF THE SRC FAILS TO AUTO DECREMENT STATE $45.00 IS BAD.

T ROM FLOW=24,23,27.205

SEQ 0088
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2614
2615
2616
2617

2648

005660
005662
005666
005672
005674
005676
005702
005704
005706
005706
005710
005712
005716
005720

005722
005726
005730

005732
005732

005734
005736

16-APR-80 10:00

005200
012705
012701
010125
005015
012701
005011
000240

054501
100411
020537
001001
000000

020527

001001
000000

000000

005200
012706

001164
100000

000002

000002

001166

001100

‘ . L
MACY11 30A(1052)T5%7~APR-80 13:06 PAGE 50

FOUR MICROSTATES (BIN*SMé&*DMO*=DF 7#SR0(0))

AN A AN AR NN AN AN NI AT AN R RN AN AR ANN RN N RN RN AR AN R AN AR AR RN R

T§T53: INC RO : INCREMENT TEST NUMBER
MOV #$TMP1 RS :PUT ADDRESS OF $TMP1 IN RS
MOV MIT15 R “SET SIGN BIT IN R1
MOV R1, (RSS+ “SET SIGN BIT STMP1 & STEP RS TO $TMP2
CLR (RS) ‘CLEAR STMP2
MOV #2 R :PUT ADDRESS OF LOC 2 IN R1
CLR (R1) :CLEAR LOCATION ZERO
SYNCS3: NOP
JUTS3:
BIS ~(RS) ,R1 ;EXECUTE INSTRUCTION UNDER TEST
BM] TS154 *;TEST OK, GO TO NEXT TEST
CMP RS, a#2 :DID FORK A FAIL?
BNE 18 *BRANCH IF NO
HALT :EITHER RACE BF1=7 OR SMO DID NOT GO HIGH
:FOR LOOPING CHANGE TO 'BR TSTS53%2"* (760)
1$: CMP RS, #STMP2 :DID RS FAIL TO DECREMENT?
BNE 2 *BRANCH IF NO
HALT :STATE S45.00 DID NOT DECREMENT RS
28 :FOR LOOPING CHANGE TO "BR TSTS342'' (754)
HALT ;INSTRUCTION FAILED
:FOR LOOPING CHANGE TO 'BR TSTS53+2'' (753)
:;tittttt**tttttttttttttttttttttttittttt*ti*ttttttttt*tﬁtttttttlt
S*TEST 54 FOUR MICROSTATES (RTS)
- %
o IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
o THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH.
- %
o IF THE PC OR RS FAILS THE TEST WILL HALT.
*
I ROM FLOW-40,223,224,342
;:tttttttittttt*ttﬁttttttt*'tttttttttttttt*tttttttttttit**tttttit
T8754: INC RO ; INCREMENT TEST NUMBER

MOV #STACK,SP LINITJALIZE THE STACK

SEQ 0089
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005742
005746
005750
005754
005756

005760
005762
005764

005766
005770
005774
005776
005776

00600¢

. "
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16~APR-80 10:00

012705
010546
012705
000205
000000

005705
100401
000000

005200
012705
000240

000165

005200
012705
012701
010115
005205
000240

106115
100401
000000

100000
005760

006002

000002

001164
040000

754 FOUR MICROSTATES (R1S)

MOV #81T15,RS :SET SIGN BIT IN RS
MOV RS,-(SP) :PUT RS ON THE STACK
MOV #1§ RS :PUT ADDRESS TO RETURN TO IN RS
RTS RS :EXECUTE INSTRUCTION UNDER TEST
HALT ;STATE RTS.00 FAILED TO PUT RS IN THE PC
;:FOR LOOPING CHANGE TO 'BR TSTS4+2'' (767)
18: 1831 RS :DID RS GET THE TOP OF THE STACK?
BM] TSTS5 < ;BRANCH IF YES
HALT :THE RTS FAILED TO PUT THE STACK IN RS
SFOR LOOPING CHANGE TO 'BR TSTS54+2'' (764)
;.'tt't.tttttt'*ttttt*tttttttttttttttitttttt*ttttttttttt**'l‘ttt*tt
c+TEST S5 FOUR MICROSTATES (JMP*DME)
. %
i 'F FORK A FAILS EXECUTION WILL GO TO STATE D12.01.
;e THIS WOULD CAUSE A JMP*DM1 TO EXECUTE.
- %
e ?E§}?§R BENOT NOR BEN1S*FEN2 SHOULD FAIL SINCE THEY HAVE ALREADY BEEN
-‘ -
- %
e ROM FLOW=6,251,122.35
".'tttﬁtttttttttttttttttttt*ttttttttttttttﬁttttﬁttttﬂﬁt*lttttttttt
TST55: INC RO ; INCREMENT TEST NUMBER
MOV #JMPTO,RS *PUT ADDRESS=2 TO JUMP TO IN RS
SYNC55: NOP
JUTSS:
eTo JMP 2(RS) ;EXECUTE INSTRUCTION UNDER TEST
" HALT ;JMP*DM6 DID NOT JUMP OR THE OFFSET
:DID NOT GET ADDED OR RACE E33 FAILED
SAND A JMP*DM1 WAS EXECUTED
- ‘FOR LOOPING CHANGE TO 'BR TSTS542'' (772)
""!‘ttttt;tttt';tt*tttttttttti‘ttttﬁ*l*tti*tttﬁﬁt'tttﬁt*t!ﬁtttﬁttﬁtt
SwTEST 56 FIVE MICROSTATES (DAC*DM12%P/CLASS*DRO(1))
* W
w FORK A SHOULDN'T FAIL.
.+ %
e BEN1S SHOULDN'T FAIL SINCE THIS LOGIC HAS BEEN TESTED.
e NEITHER SHOULD BENOS*FEN?.
. %
e IF FORK B8 FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
o THIS FAILURE WOULD BE CAUSED BY A BAD FIELD (PART PCLASS)
i IN THE IR DECODE ROM.
X
i ROM FLOW-1,175,137.31,132
;;ttttttttttttttttttttttttttttlttttttttttﬁtt*ttﬁttttttttttttttttt
T$T56: INC RO ; INCREMENT TEST NUMBER
MOV #STMP1 RS *PUT ADDRESS OF $TMP1 IN RS
MOV #BIT14 R *SET BIT 14 IN R1
MGV R1, (RS) SSET 8IT 14 IN $TMP1
INC RS :SET RS TO HIGH BYTE OF STMP1
SYNC56: NOP
1UTSo:
ROLB  (RS) ;EXECUTE INSTRUCTION UNDER TEST
BM] 1S757 2:TEST OK, GO TO NEXT TEST

HALT ;ROLB*DM1+DR5(1}) FAILED (BAD CC)

SEQ 0090
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CEKBAD

2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718

2755
2756

2758
2759
2760

P11

006066
006070
006072

006074
006076

BEREREE
XIIAIIS

OO
HNNO

005200
012705
01270
010715
005003
010311
012703
000240

010335
100401
000000

005711
100401
000000

020501
001401
000000

005200
012705
005025
000270
000240

006745
005215
001401
000000

o . N
MACY11 30A(1052) 17-APR-80 13:06 PAGE 52

001164

156 FIVE MICROSTATES (DAC*DM12+P/(CLASS*DRO(1))

;FOR LOOPING CHANGE TO "BR TST56+2"'" (766)

ME ALl dRARdtdRddRl R sl 2223323323233 322

FIVE MICROSTATES (DAC*DM3+0/CLASS)

S*TEST 57

vSTP1 RS
R
#S$TMP2 K1
R1,(R5)
R3

R3, (R1)
#BIT15,RS

R3.3(R5)+
1%

(R1)
2%

R5,R1
TST60

FORK A SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN TESTED.
IF THE DR DOES NOT AUTO INC THEN STATE D30.10 IS BAD.

IF THE CONDITION CdbES ARE BAD THEN EITHER STATE D10.50
DID NOT LOAD THE BR OR THE DOUBLE DEFERED DIDN'T WORK.

ROM FLOW-3,221,233,311,157

AL AL R 2 dddd R Rl 223223233 222222 R TS 2

. INCREMENT TEST NUMBER

;PUT ADDRESS OF $TMP1 IN RS
;PUT ADDRESS OF $TMP2 IN k1
;PUT ADDRESS OF $TMP2 IN $STMPI

;CLEAR STMP?
;SET SIGN BIT IN R3

JEXECUTE INSTRUCTION UNDER TEST

JBRANCH IF N BIT SET

;BAD CONDITION CODES

;FOR LOOPING CHANGE TO "BR TS157+2'' (763)
;DID MOVE ACTUALLY TAKE PLACE?

JBRANCH IF YES

;SOURCE DID NOT GFT MOVED YO DESTINATION
;FOR LOOPING CHANGE TO 'BR TSTS57+42'" (760)
;DID RS AUTO INC?

< sBRANCH IF YES

;STATE D30.10 DID NOT INC RS

;FOR LOOPING CHANGE TO "BR TSTS7+2'° (755)

ML S AL LA e Rl d sl si st at ettt iditi il ssdslistissyyy

FIVE MICROSTATES (DAC*DM4+P/CLASS*DRO(0))

. %

:t

:t

. x

:t

:t

:t

:Q

.k

TST57: INC
MOV
MOV
MOV
CLR
MOV
MOV

SYNC57: NOP

IUTS7:
MOV
BMI
HALT

1%: TST
BM]
HALT

2%: cMP
BEQ
HALT

;*TEST 60

;t

_'t

"t

oW

;t

;t

‘W

FORK A SHOULD NOT FAIL.

IF FORK B FAILS, AFTER D10,.60, EXECUTION WILL GO TO
RSD.OU CAUSING A TRAP TO 10. THIS WILL ONLY HAPPEN IF
THE IR DECODE ROM HAS A BAD FIELD (PART PCLASS).

: ROM FLOW-4,122,177,31,132

MRS 288220 Al R0t dddR il 2t 3228280202222 X2 2R L 2L

TSTE0:  INC
MOV
(LR
SEN
SYNC60: NOP
TuT60:
SXT

INC
BEQ
HALT

RO
#STMP1 RS
(R5)+

-(RS)
(RS)
TST61

; INCREMENT TEST NUMBER
;PUT ADDRESS OF $TMP1 IN RS
:g%;Aﬁ $TMPT & STEP RS TO $TMP?

.EXECUTE INSTRUCTION UNDER TEST.

;SHOULD MAKE $TMP1=0

:.BRANCH IF TEST OK

:SXT DID NOT WORK

;FOR LOOPING CHANGE TO 'BR iST60+2'* (767)

SEQ 009
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2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771

2772
2773
2774
2775
2776
2777
2778
2779
<’80
2781

2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797

006126

006134
006140
006142
006144
006144
006150
006152
006154
006160
006162

006164
006164

16~-APR-80 10:00

005200
012705
010565
010501
000240

046501
005701
001405
005767
001001

001164
000002

000002

173006

, _ _ 8
MACY11 30A(1052) 17-APR-80 13:06 PAGE 53

760 FIVE MICROSTATES (DAC*DM&*P/CLASS*DR0O(0)) SEQ 0092

R R T e T T T R e

;*THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DAC*DM4+[TST.B+
;*BIT.B+(MP.BI*DRO(1) INSTRUCTION FOLLOWED BY A DAC*DM6+[TST.B+BIT.B+(MP.B]+
;*DRO(0) INSTRUCTION TEST BUT NO ADDITIONAL LOGIC IS TESTED.

;;ttttiiﬁttttt‘.ttl"t'*t'tttttﬁtttt'itttttt*.ttttttit'tt'tt.iﬁtt

DR 4232223222322338233322 3322232223223 2222282R R0t aRtisRlsRlllidlds

T*THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN*SM&+DMO*=DF 7*SRO(1)
;*FOLLOWED BY A BIN*SM4&«DMO+DF 7+SR0O(0)
;*FOLLOWED BY A BIN*SM4&+DMO«DF7+SR0O(1) INSTRUCTION BUT NO ADDITIONAL LOGIC IS TESTED.

;:ttt#tttﬁtﬁtt*t*.t*tt.t'tttt*tltﬁtlti*ﬁtittttttitttttﬁttttt"'ﬁt

:'Qﬁttttttitttt'ttttttttttfﬂttttﬁ*ttti*t*ittt*ttttttttttﬁttttttit

:*TEST 61 FIVE MICROSTATES (BIN*SM&*DMO*~DF 7*SR0(0))

j: IF FORK A FAILS EXECUTION WILL GO TO STATE D67.00

A WHICH WOULD EXECUTE A SMO*DM6 INSTRUCTION.

5: BEN14*FEN4 SHOULD NOT FAIL SINCE IT HAS ALREADY BEEN TESTED
é: ROM FLOW-26,54,141,142,205

‘:tttttt'ttttt*ttttttﬁ'itt’tttttttﬁﬁﬁﬁtt*ttttﬁ'itttttti'titﬁttttt

TST61: INC RO ; INCREMENT TEST NUMBER
MOV #$T™MP1 RS *PUT ADDRESS OF $TMP1 IN RS
MOV RS, 2(RS) "PUT ADDRESS OF STMP1 IN S$TMP?
MOV R5.R1 *PUT ADDRESS OF STMP1 IN R1
SYNC61: NOP
1UT61:
BIC 2(RS) .R1 :EXECUTE INSTRUCTION UNDER TEST
ST R1 ‘DID R1 GO TO ZERO?
BEQ TST62 :BRANCH IF YES
ST $TMP2 ‘DID $TMP2 GO TO ZERQ?
BNE 18 *BRANCH IF NO
HALT *RACE BF1=0 DID NOT GO HIGH ON BIC
s ‘FOR LOOPING CHANGE TO 'BR TST61+42°* (762)
HALT : INSTRUCTION FAILED

;FOR LOOPING CHANGE TO "BR TST61+42°" (761)

:'ttﬁtttttttittttttttttttittt*ltlttﬁtttﬁii!ttt*iltitttﬁtttttttttt

S*TEST 62 FIVE MICROSTATES (BIN*SM12+DM12+0/CLASS)

If FORK A FAILS EXECUTION WILL GO TO D12.01.THIS WOULD CAUSE RS
TO BE WRITTEN INTO $TMPZ.

IF FORK C FAILS EXECUTION WOULD GO TO ONE OF THE

FOLLOWING STATES: D45.80,030.80,F0P.00,WAT.00, D0O.90, AND ASH.Z20.
STATE D45.80 WOULD EXECUTE A SM2+DM; INSTEAD OF SM2+DM1.

STATE D30.80 WOULD EXECUTE A SM1=DM3.

STATE FOP.00 WOULD CAUSE A TRAP TO LOCATION 10.

THIS WILL ONLY HAPPEN IF EITHER IRCC CC RABO3 IS STUCK

[P S SR P JPRE YIRS
» » % & B » ¥ % X »
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CEKBAD.P11 16-APR-80 10:00 T62 FIVE MICROSTATES (BIN*SM12+DM12+0/CLASS) SEQ (093

2817 2 OR IT IS NOT GETTING THRU RACL RADRO3 OR
2818 o IRCC FORK C MUX INPUT B0 IS HIGH.
2819 Jr THE LA30 PRINTER BUFFER WILL BE SET UP TO GENERATE AN INTERRUPT N
2820 v CASE THE TEST FAILS TO THE WAT.00 STATE.
2821 I STATE D00.90 WILL EXECUTE A DMO INSTEAD OF A DM1.
gg§§ o STATE ASH.20 WILL CLEAR THE C BIT.
* "

2824 T ROM FLOW=22,27.111,155,312
2825 '-'-tttttttttitttﬁtttttttttttt!ttti*t'tﬁtttttﬁtttttttttttttttttttﬁt
2826 006166 005200 78T62: INC RO : INCREMENT TEST NUMBER
2827 006170 016767 172746 000130 MOV $TPS,3$ :SETUP ADDRESSES OF TP
2828 006176 016767 172740 000134 MOV $TPS.5$ :STATUS AND TP BUFFER
2829 006204 016767 172732 000140 MOV STFS.POINT1+2  :INCASE THAY ARE NOT
2830 006212 016767 172724 000202 MOV $TPS.$STPS
2831 006220 016767 172720 000074 MOV $TP8.2$ :STANDARD ADDRESSES
2832 006226 016767 172712 000100 MOV $TPB.4S
2833 006234 012706 001100 MOV #STACK, SP ;INITIALIZE THE SP

006240 012705 001164 MOV #STMP1 RS *PUT ADDRESS OF $TMP1 IN RS
2835 006244 012701 001166 MOV #$TMP2 . R1 *PUT ADDRESS OF $TMP2 IN R1
2836 006250 012702 100000 MOV #BIT15.R2 :SET SIGN BIT IN R2
2837 006254 010215 MOV R2. (RS) :SET SIGN BIT IN $TMPI
2838 006256 005011 CLR (R1) :CLEAR $TMP?
2839 006260 005002 CLR R2 :PUT ADDRESS OF LOCATION O IN R2
2840 006262 005012 CLR (R2) :CLEAR LOCATION ZERO
2861 006264 012702 000064 MOV #64 R2 *PUT ADDRESS OF PRINTER VECTOR IN R2
2842 006270 012704 006350 MOV #POINT1.RG :PUT ADDRESS OF POINT1 IN R4
2863 006274 010412 MOV R4, (R2) *PUT ADDRESS OF POINT1 IN PRINTER VECTOR
2844 006276 012702 177776 MOV #PSW.R2 :PUT ADDRESS OF PSW IN R2
2845 006302 005767 172572 TST $PASS :IS THIS PASS 17?
2846 006306 001015 BNE SYNC62 *BRANCH IF NO
2847 006310 012703 000101 MOV #1071 _R3 *PUT ASCII FOR *A"* IN R3
2848 006314 012704 000100 MOV MIT06.RG :PUT INTERRUPT ENSBLE BIT IN R
2849 006320 010337 MOV R3,a(PC)+ :SEND A TO PRINTER
2850 006322 177566 28 : LWORD 177566 *ADDRESS OF TP BUFFER
2851 006324 105737 1$: ISTB  a(PC)+ SWAIT FOR PRINTER DONE
2852 . INCASE DOUBLE BUFFERED
2853 006326 177564 38 LWORD 177564 -ADDRESS OF TP STATUS
2854 006330 100375 BPL 1%
2855 006332 010337 MOV R3,a(PC)+ ;SEND SECOND A
2856 006334 177566 4$: LWORD 177566
2857 006336 010437 MOV R4 ,a(PC)+ JSET THE INTERRUPT FLSG IN TPS
2858 006340 177564 5% : .WORD 177564
2859 006342 SYNC62:
2860 006342 000261 SEC JSET C TO CATCH FAJLURE TO ASH.20
2861 006344 1UT62:
2862 006344 012511 MOV (R§)+, (R1) ;EXECUTE INSTRUCTION UNDER TEST
2863 006346 011202 MOV (R2) .R2 :SAVE PSW IN R2
2864 006350 040437 POINT1: BIC R4 ,a8(PC)+ ;CLEAR THE INTERR FLAG
2865 006352 177564 LWORD 177564
2866 006354 005701 ST R1 :DID A DMO GET EXECUTED?
2867 006356 100001 BPL 3s *BRANCH IF NO
2868 006360 000000 HALT ;IRCC DMO L STUCK LOW
2869 :FOR LOOPING CHANGE TO 'BR TST62+2'' (703)
2870 006362 005711 38 ST (R1) :DID A SM2+DM4 GET EXECUTED?
2871 006364 100401 BM] 5% *BRANCH IF NO

2872 006366 000000 HALT ;IRCC C FORK MUX INPUT B1 IS STUCK LOW
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2873
2874
2875
2876
2877
2878

006370
006372
006374
006376

011104
020504
001001
000000

022706
001001
000000

005004
005714
100001
000000

105737
177564
100375
032702
001001
000000

005200
012705
112715
012701
012711
005201
000240

121115
001401
000000

’ D
MACY11 30A(1052) 17-APR-80 13:06 PAGE 55
16-APR-80 10:00

001074

000001

001164
000377
001166
177400

T62 FIVE MICROSTATES (BIN*SM124DM12+0/(CLASS)
;FOR LOOPING CHANGE TO "BR TST62+2"" (700)

5%: MOV (R1) ,R4 ;GET CONTENTS OF STMP?
cMP R5,R4 :DID D12.01 GET EXECUTED?
BNE 6$ ;BRANCH IF NO
HALT ;RACE E29 IS BAD
;FOR LOOPING CHANGE TO 'BR TST62+2°" (674)
6%: (MP #1074,SP ;DID INSTRUCTION CAUSE WAIT TO OCCUR?
BNE 2% ;BRANCH [F NO
HALT ;EITHER IRCC DSTMO H IS STUCK LOW OR
;IT IS NOT GETTING THRU RAC! RADR(S
;FOR LOOPING CHANGE TO 'BR TST62+2'" (670)
2%: CLR R4 ;PUT ADDR. OF LOCATION ZERO IN Ré
TST (R&) :DID A SM1+DM3 GET EXELUTED?
8PL IT ;BRANCH IF NO
HALT :JRCC C FORK MUX INPUT B2 IS STUCK LOW
:FOR LOOPING CHANGE TO 'BR TST62+2"" (664)
IT: TST8 a(PC)+ ;1S PRINTER DONE?
$$TPS: .WORD 177564
BPL 17 ;BRANCH IF NO
BIT #8I1T0,RZ sDID INSTRUCTION LEAVE C BIT SET?
BNE TST63 : ;BRANCH IF YES
HALT JIRCC C FORK MUX SELECT NOT GOING HIGH(ON CHIP)

;FOR LOOPING CHANGE TO "BR TST62+42°" (655)

R ALLA AR RS dd s aldddsiiddliitdllis sttt sstiIz sl AT L TR

;*THE LOGICAL FLOW AT THIS POINT WOULD TEST A BIN*SM12+DM12+SR0(0)*DRO(0)
;*«[TST.B+BIT.B+(MP.B] INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD BE TESTED.

R AL A RS sl Rttt dlilssstt et il eIttt I IR LTS Y

N A AR A AR AN A T A AT RN R A AN AN AR AANARAANRRNNNNRNANA NN N

TRTEST 63 FIVE MICROSTATES (BIN*SM12+DM12+SRO(1)*DRO(0) *CMPB)
- %
w THE ONLY THING THAT SHOULD FAIL WOULD BE STATE D12.90(110).
-
tx ROM FLOW-21,27.,110,175.33
;;**tttttttttt*t*ttttttt'ttttttl'ttﬁﬁ*'****t'ﬁﬁt'lﬁtttttitiiitttt
TST63:  INC RO ; INCREMENT TEST NUMBER

MOV #STMP1 RS :PUT ADDRESS OF $TMP1 IN RS

MOVB  #377,(RS) :SET LOW BYTE OF $STMP1 TO ALL ONE'S

MOV #STMP? ,R1 :PUT ADDRESS OF $STMP2 IN R1

MOV #177400,(R1)  :SET HIGH BYTE OF $TMP2 TO ALL ONES

INC R1 :ADJUST R1 TO STEMP2 HIGH BYTE
SYNC63: NOP
JUT63:

(MPB  (R1),(RS) ;EXECUTE INSTRUCTION UNDER TEST

BEQ TST64 2;TEST OK, GO TO NEXT TEST

HALT :STATE D12.90 FAILED

;FOR LOOPING CHANGE TO ‘BR TST63+42'" (763)

AR AN AN A A RN AN AN TP PR NN AN RN AN R AN ANRARAN RN AR AN AN AR R AR

S*TEST 64 FIVE MICROSTATES (BIN*SM12+DM4*(/(CLASS)
K

I IF FORK C FAILS EXECUTION WILL GO TO D12.80
i WHICH WILL EXECUTE A SM1«DM2 TYPE [NSTRUCT]ON.

- %

SEQ 0094
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2929
2930
2931
2932
2933
2934
2935

006472
006474
006500
06502

006510
006512
006512
006514
006520
006522

006524
006526
006530

006532
006534
006540
006544
006550

MACY11
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005200
012705
010501
005025
012715
000240

011545
022705
001001
000000

005711
100401
000000

005200
012706
012705
12701
010115

001164

100000

001170

001074
001164
006572

E
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T64 FIVE MICROSTATES (BIN*SM12+DM4*0/(CLASS)

i* IF THE INSTRUCTION FAILS EITHER D45.80 OR D40.20 FA'. r..
B
e ROM FLOW~21,27,115,121,157
;;tttttttttttttttt*titttt"titttt't'tﬁt!ltttﬁttt'tttttttttttttttt
TST64: INC RO ; INCREMENT TEST NUMBER
MOV #STMP1 RS :PUT ADDRESS OF $TMP1 IN RS
MOV RS,R1 *SAVE ADDRESS OF $TMP1
CLR (RE) + :CLEAR STMP1 AND STEP RS TO $TMP?
MOV #BIT1S, (RS) SSET SIGN BIT IN $TMP?
SYNC64: NOP
JUT64G:
MOV (RS),~(RS) ;EXECUTE INSTRUCTION UNDER TEST
CMP #STMP2+2 RS *DID RS AUTO INCREMENT?
BNE 18 *BRANCH IF YES
HAL T *IRCC FORK C MUX INPUT B1 STUCK HIGH

;FOR LOOPING CHANGE TO "BR TST64+2"" (764)

1%: TST (R1) ;DID INSTRUCTION WORK?
BM] TST6S ;;BRANCH IF YES
HALT ;EITHER STATE D45.80 OR D40.20 FAILED
SBITL JFOR LOOPING CHANGE TO 'BR TST64+2'" (761)
:;*ttﬁt*tttittttttttttttttttttttttttttttﬁittttt*ttttttttttttttttt
J*TEST 65 SIX  MICROSTATES (DAC~DM12xASRB+*DR0O(1))

NEITHER FORK A NOR BEN15 NOR BENOS*FEN2 SHOULD FAIL
SINCE THEY HAVE ALREADY BEEN TESTED.

IF FORK B FAILS AFTER D12.30 EXECUTION WILL GO TO

ONE OF THE FOLLOWING: RSD.00,D45.00,EX(C.00,545.00,
CCP.00.MUL.00,SVC.10,MFP.00 OR DEP.0O,

RSD.00 WILL CAUSE A TRAP TO LOCATION 10.

THIS WILL HAPPEN IF THE B FORK MUX SELECT IS STUCK LOw.
IF STATE D45.00 IS ENTERED THE PROCESSOR WILL HANG UP

IN A LOOP BETWEEN STATES D45.00 AND D10.30.

If _STATE $45.00 IS ENTERED EXECUTION WILL GO TO STATE
D12.80 AFTER S13.10 WHICH WILL HANG UP THE PROCESSOR.
STATE CCP.00 WOULD SET OR CLEAR THE CONDITION CODES
ACCORDING TO IR(4:0).

STATE MUL.00 WOULD CAUSE THE DESTINATION OPERAND TO

BE MULTIPLIED BY REGISTER 2 AND THE RESULT WOULD BE
STORED IN REGISTER 2 AND 3.

IF SVC.10 IS ENTERED A TRAP TO 4 WILL OCCUR BECAUSE

THE DESTINATION REGISTER IS QDD. THIS WILL ONLY HAPPEN
IF EITHER B FORK MUX INPUT B3 OR IRCB B0 RABOO IS S1UCK LOW.
If MFP.00 IS ENTSRED AN MFP] INSTRUCTION WILL BE EXECUTED
THIS WILL PUSH THE ADDRESS OF 18 ONTO THE STACK,

DEP.00 WILL CAUSE THE PROCESSOR TO HANG IN MICRO ADDRESS
170 WITH THE RUN LIGHT ON.

ROM FLOW-1,175,137,64,123,132

A SRt sl dli it idll stz eI I I R RSS2 2222 RRR;

s 8,

Be B G0 %y %e N, Ve, N, N,

Ve W,

L

NS % % B % % % % % % 2 % % 2 % % % % % % % % % % %% 202

TST65: INC RO s INCREMENT TEST NUMBER
MOV #1074 ,SP SJINITIALIZE THE STACK
MOV #$TMP1 RS ;PUT ADDRESS OF STMP1 [N RS

MOV #AF TER R *PUT ADDRESS OF AFTER IN RI
MOV R1, (RS :STORE IN $TMP1

SEQ 0095
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CEKBAD.P11

2985
2986
2987

006552
006554
006556
006562
006566
006570
006570
006570
006572
006574
006600

006602

006612

006702
006704
006710
006714

16-APR-80

012701
000301
106001
012703
020113
001001
000000

022716
001001
000000

032702
001401
000000

012701
010105
006001
042701
042705
050501

020167
001401
000000

005200
012705
112725
112715

MACY11 30A(1052) 17-APR-80
765

10:00

000001
177776

172354

006572

001164

006572

000004

006572

000377
177400

172266

001164
000100
000200

SIX

INC

(LR

MOV

MOV

SEZ
SYNC6S:
IUTKS:

ASRB

AFTER: MOV
MOV
TST
BNE
HALT

3%: MOV
SWAB
RORB
MOV
CMP
BNE
HALT

4%: CMP
BNE
HALT

5%: BIT
BEQ
HALT

6%: MOV
MOV
ROR
BIC
BIC
BIS

CMP
BEQ
HALT

F
13:06 PAGE 57
MICROSTATES (DAC*DM12+*ASRB*DRO(1))

RS

R2
#1,R3
#P3W,R1

(R5)
(R1) ,R2
RS, $REGO
R3

3%

HAFTER ,R1
R1

R1
#STMP1 R3
R1, (R3)
4%

RAFTER, (SP)
5%

#4 ,R2
6%

HAFTER,R1
R1,R5S

R1

#377 ,R1

#177400,RS

R5.R1

R1,$TMP1
TST66

;SET R5 TO HIGH BYTE OF $TMP1
;ENSURE RZ CLEAR

;ENSURE R3 NOT CLEAR

;PUT ADDRESS OF PSW IN R1
JENSURE Z BIT SET

JEXECUTE INSTRUCTION UNDER TEST

;SAVE PSW

;SAVE RS

sDID MULTIPLY OCCUR & CLEAR R3?

JBRANCH [F NO

;B FORK MUX INPUT B1 STUCK HIGH

JFOR LOOPING CHANGE TO 'BR TST65+2'" (753)
JPUT ADDRESS OF 1% IN R1

JREVERSE BYTES

JMAKE IT LOOK LIKE EXC.00 WAS ENTERED
sPUT ADDRESS OF $TMP1 IN R3

:DID EXC.00 GET ENTERED?

JBRANCH IF NO

s IR(B OBD(ASRB OR RORB) STUCK HIGH

;FOR LOOPING CHANGE TO ‘BR TST65+2'' (742)
;DID MFP.00 EXECUTE?

JBRANCH [F NO

;B FORK MUX INPUT B2 STUCK LOW

JFOR LOOPING CHANGE TO 'BR TST6S5+42'" (736)
;DID CCP.00 EXECUTE?

JBRANCH IF NO

;IRCC BO RABO4 NOT GETTING THRU RACL RADRS4
;FOR LOOPING CHANGE TO 'BR TST6S5+2'" (732)
;GET ADDRESS OF AFTER

;SAVE R1

JRIGHT SHIFT R1 WITHOUT USING ASR

;CLEAR LOWER BYTE OF R1

;CLEAR UPPER BYTE OF RS

;MAKE LOWER BYTE OF R10W

JBYTE OF DST. OPERAND

;DID DESTINATION GET ASR'D PROPERLY?

; .BRANCH IF YES

JEITHER SHR.00 OR SHR.10 FAILED

JFOR LOOFING CHANGE TO 'BR TST6ES5+2'" (715

AL LSS ASAR iRl d sl dddddids ettt 222222232 222222 D

SIX  MICROSTATES (DAC*DM12+RORB+DRO(1))

“*TEST 66

LRI IO TN Y IR Y
L I JNF JEE JNF I B B )

THIS TEST IS THE SAME AS THE LAST ONE EXCEPT A RORB
IS USED INSTEAD OF AN ASRB.

FORK B WILL ONLY FAIL IF IRCB E36(13) IS STUCK HIGH
wWHICH WILL CAUSE EXECUTION TO GO TO EXC.00.

ROM FLOW=2,175,137,64,123.132

AR ARt sl ld i ittt T2 22200200

TST66: INC
MOV
MOVB
MOVB

RO
#$TMP1 RS

#100, (RS)+

#200, (RS)

s INCREMENT TEST NUMBER

.PUT ADDRESS OF $TMP1 HIGH BYTE [N RS
;SET BIT 6 IN LOW BYTE OF $TMP]

;SET SIGN BIT IN HIGH BYTE OF $TMP1

SEQ 0096
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006720
006722
006722
006724
006739
006732

006734
006736
006740
006742
006746
006750
006750
006754
006760
006762

6
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16-APR-80 10:00 166 SIX MICROSTATES (DAC*DM12«RORB*DRO(1))
000240 §6¥ggb: NOP
106025 ’ " RORB (RS)+ JEXECUTE INSTRUCTION UNDER TEST
022745 040100 CMP #40100,=(RS) sDID INSTRUCTION WORK?
001401 BEQ TST67 :;BRANCH IF YES
000000 HALT JIRCB E36(13) NOT GOING LOW ON RORB

005200
005004
005104
010437
000240

074467
005767
001401
000000

;FOR LOOPING CHANGE TO "BR TST66+2"" (764)

T I T T
;*THE LOGICAL FLOW AT THIS POINT WOULD TEST A DAC*DM3=[TST. B+BIT.8+(MP.B1+DRO((])
*;gL%ggggDBY A DAC*DM4L=P/CLASS*DRO(0) INSTRUCTION BUT NO ADDITIONAL LOGIC
- %

:;ttt**tttiit*tﬁiﬁ*ttttt'i"ttttttttttttt**tttt*tttttttttttttti*t

s t*ttt*tttt*tttt*tittitttttt*tﬁﬂt**ittﬁ*ttti*tttttt*tttttttttt*t

*TEST 67 SIX  MICROSTATES (DAC*DM&*XOR*DR0O(0))

t
¥ IF FORK A FAILS EXECUTION WILL GO TO RSD.0O CAUSING A TRAP 1uU 10.
c¥ THIS SHOULD ONLY HAPPEN IF RACE E35(1) IS BAD.
;X If THE INSTRUCTION DOESN'T WORK IT WILL HALT IN THIS TEST.
L 1
ot ROM FLOW-6,251,122.177.31,132
titttiit**tttﬁ*ttt*tt*it't*ittt*lttk**t*ﬁttt*ttiittttt*ttttt*tt
TST67: INC RO ; INCREMENT TEST NUMBER
CLR R4 :SETUP R4
oM R4 JSET ALL BITS IN R4
001164 MOV R4 ,a#$TMP ;SET ALL BITS IN $TMP
SYNCG7: NOP
IUT67:
172210 XOR R4 ,$TMPT JEXECUTE INSTRUCTION UNDER TEST
172204 TST $TMP ;DID $TMP1 CLEAR?
BEQ TST70 ;;BRANCH IF YES
HALT SINSTRUCTION FAILED

;FOR LOOPING CHANGE TO "BR TST67+2°" (765)

NN R A AR A AN AN A RN AR AN R A AN ANN RN RN AN RAANNANANRRAAN A AN N R Aoy

:*THE LOGICAL SEQUENCE WOULD TEST A DAC*DM6*[TST. B+BIT.B+(MP.BI*DRO(1) BUT ALL
.*THE LOGIC HAS BEEN TESTED.

* ttttﬁ*tttttttttt*t.t'tttttttt'ttttittttttttttitttttttﬁttititt*t

Pl LA S22t d it st e sl s e SE22 2223222202222

TRTEST 70 SIX  MICROSTATES (NEG.B*DM12+DR0(0))

X

. NEITHER FORK A NOR BGN15 SHOULD FAIL.

P IF FORK B FAILS EXECUTION WILL GO TO RSD.00 CAUSING

SEQ 0097
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CEKBAD.P11 16-APR-80 10:00 170 SIX MICROSTATES (NEG.B*DM12*DRO((0)) SEQ 0098

3097 B A TRAP TO LOCATION 10 OR EXC.00.
3098 A RSD.00 SHOULD ONLY OCCUR IF THE B FORK MuX
% o ® STROBE IS BEING HELD LOW(CHIP FAILURE).
k
3101 I ROM FLOW-1,175,67,271,163,132
3102 R AR AN N AN AN A AN AR R R AR AR NN AR RN RN N RN RN RN AN RN A RN AN R
3103 006764 005200 TST70: INC RO s INCREMENT TEST NUMBER
$104 006766 005067 172172 (LR $TMP JENSURE $TMP1 (LEAR
3105 006772 005267 172166 INC $STMPI JPUT 1IN $TMPT
3106 006776 012705 001164 MOV #S$TMP1 RS ;JPUT ADDRESS OF $TMP1 IN RS
3107 007002 000240 SYNC70: NOP
3108 007004 1UT70:
3109 00" 005415 NEG (RS) JEXECUTE INSTRUCTION UNDER TEST
3110 007006 022715 177777 (MP #177777,<RS) ;DID $TMP1 NEGATE?
3111 007012 001411 BECG 33 JBRANCH IF YES
3112 007014 022715 177776 CMP #177776, (RS) ;:DID $STMP1 COMPLEMENT?
3113 007020 001001 BNE 1% ;BRANCH ]F NO
3114 007022 000000 HALT sEITHER STATE NEG.10 FAILED
3115 ;OR FORK B FAILED. JRCB NEG.B H
3116 ;1S STUCK HIGH.
32117 ;FOR LOOPING CHANGE TO 'BR TST70+2°" (761)
3118 007024 022715 000001 1%: cMP #1,(RS) :DID $TMP1 STAY THE SAME?
3119 007030 001001 BNE ’$ ;BRANCH IF NO
3120 007032 000000 HALT :$TMP1 DID NOT GET LOADED
311 ;FOR LOOPING CHANGE TO 'BR TST70+2'' (755)
3122 007034 2s:
3123 007034 000000 HALT JINSTRUCTION FAILED
3124 sFOR LOOPING CHANGE TO 'BR TST70+2'' (754)
3125 (07036 000264 3%: SEZ JENSURE Z SET
3126 007040 005415 NEG (RS) SEXECUTE INSTRUCTION UNDER TEST
3127 007042 001001 BNE TST71 2.C0C'S OK
3128 007044 000000 HALT ;STATE NEG.10 BAD
%}%3 ;FOR LOOPING CHANGE TO ‘BR TST70+2'" (750)
313
3132
3133 Aty e R Y Sy R R R e I T I I I
3134 ;*THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMP*DM3 BUT NO
3135 :*ADDITIONAL LOGIC IS TESTED.
3136 NN AR AR A AR AR A AR AR NN AN AN N A AN R AR A NN R R AN AR NRAA NN NN N NN A AR
3137
3138
3139 IR R R RN A A A R AR AR A A R R R A R AN R R AR AN AN NN RN N RARRRAA N AR NRNA G S,
g}zg ;*TEST 71 SIX  MICROSTATES (BIN+SM3*DMO#*~DF 7*SRO(0))
g}zg o % FORK A SHOULD NOT FAIL.
- %
3144 o IF BEN14+FEN4 FAILS EXECUTION WILL GO TO D00.90. THIS
3145 o WILL CAUSE A SMZ2 TO BE EXECUTED. THIS SHOULD ONLY
g}ll:? * HAPPEN [F IRCC SM357 IS STUCK LOW OR NOT GETTING THRU RA(L E70.
- %
3148 ‘e ROM FLOW-22,27,317,143,146,205
3149 SRR AR AN A AN R A A AN IR TR R R AN AN AR AN AR N NN AN N AN RANR AR NN A NS
3150 007046 005200 TST71:  INC RO 2 INCREMENT TEST NUMBER
3151 007050 012705 001164 MOV #STMP1 RS ;PUT ADDRESS OF $TMP1 IN RS
3152 007054 012715 007064 MOV #POINTé.(RS) ;PUT ADDRESS OF POINT? IN $TMPI
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3153
3156
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
N
3172
3173
3174
3175
3176
3177
3178
379
3180
3181
3182
3183
3184
3185
3186
3187

007060

007104
007106
007112
007116
007122
007124
007130
007132
007134
007136
007136
007140
007142
007146
007150

007152
007152

MACY11 30A(1052)

16-APR-80 10:00

000240

013501
026701
001405
022701
001001
000000

000000

005200
012705
010567
012701
010105
112721
105011
005305
000240

121541
001405
020127
001001
000000

000000

177774
007064

100000
172046
001166

000200

001166

I 8
17-APR-80 13:06 PAGE 60

171 SIX  MICROSTATES (BIN*SM3+«DMO«~=DF7«SR0((0))
SYNC71: NOP
IUT?71:

MOV 3(RS5)+,R1 JEXECUTE INSTRUCTION UNDER TEST
POINTZ2: (MP POINTZ2.R? ;DID R1 GET CORRECT DATA?

BEQ TST72 ;JBRANCH ]F YES

(MP #POINTZ2 R ;DID A SM2 GET EXECUTED?

BNE 23 ;BRANCH IF NO

HALT JEITHER IRCC SM357 STUCK LOW

JOR NOT GETTING THRU RACL E7VO

s JFOR LOOPING CHANGE TO "BR TST71+2'' (763)

HALT ;EITHER $13.20 OR S13.30 OR S13.40 FAILED
;FOR LOOPING CHANGE TO 'BR TST71+2'" (762)

AL A AR d sttt Rld st s dd it lsddlatsddi il idsdy

:*THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN*SMG6*DMO*DF7%SRO(1), THEN A BIN+SM12+
:*DM12+SRO(0) *DRO(1) [ TST.B+BIT.B+(MP.B]) THEN A BIN*SM12+DM12+SRO(0) *
:*DRO(0) «P/CLASS THEN A BIN*SM12+DM12+SRO(1)«DRO(1)«[TST.B+8]T.8+CMP.B]

e v,

*THEN A BIN*SM12+*DM12+SRO(1)*DRO(Q) *P/CLASS AND THEN A BIN*SM12+DMé(*
*SRO(0) *DRO(0) +[TST.B+BIT.B+CMP.B] INSTRUCTION, BUT NO ADDITIONAL LOGIC

;*]S TESTED.

S AR ARA AR AR AR AN AR A AR TR AN ARAAANRAAAAAANAN R AR AR RN RN

PR YR ST NP S S A
¥ % » ¥ % % % ®

AL S st Rl tadltissttattidd il sl sl Iz eI TS TSR L 22

S*TEST 72 SIX  MICROSTATES (BIN*SM12+DM4*SRO(1)*DRO(0) «+(CMPB)

A FAILURE WILL ONLY OCCUR IF STATE D45.90 FAILS.

IF THE DST REG. DOES NOT DECREMENT STATE D45.90 IS BAD.
IF THE CONDITION CODES ARE BAD THEN STATE D40.30
PROBABLY DID NOT SWAP THE BYTES OF THE SRC OPERAND.

ROM FLOW-1,27,114,131,177,33

S AR AR AN AN AT AR AR R AR AR AR AR AN ANANANARNNRNNAAAARN RN AR AR AR AR ARkt

1§T72:  INC RO ; INCREMENT TEST NUMBER
MOV #BIT15,RS :SET SIGN BIT IN RS
MOV RS,$TMP1 :SET SIGN BIT IN $TMPI
MOV #$TMP2,R1 :PUT ADDRESS OF $TMP2 IN R1
MOV R1.RS :PUT ADDRESS OF $TMP2 IN RS
MOVB  #BIT7.(R1)+ *SET LOW BYTE SIGN IN $TMP2 & STEP RI1
CLRB  (R1) :ENSURE $TMP2 HIGH BYTE CLEAR
DEC RS *ADJUST RS TO POINT AT $TMP1 HIGH BYTE
SYNC72: NOP
IUT72:
CMPB (RS) ,-(R1) ;EXECUTE INSTRUCTION UNDER TEST
BEQ TST7% :;TEST OK, GO TO NEXT TEST
CMP R1,4$TMP2 :DID R1 DECREMENT?
BNE 1% ‘BRANCH IF YES
HALT :STATE D45.90 DID NOT DECREMENT
s *FOR LOOPING CHANGE TO 'BR T1ST72+2' (756)
HALT :INSTRUCTION FAILED

;FOR LOOPING CHANGE TO 'BR TST72+42'' (755)

SEQ 0099
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3209
3210
3211
3212
3213
3214
3215
3216
3217

007154
007156
007162
007166
007172
007174
007176
007176
007200
007204

007212
007214

007216
007216

J
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16~-APR-80 10:00

005200
012705
012701
010167
005011
000240

010551
005767
100405
020567
001001
000000

000000

100000
001166
171772

171762
171752

172 SIX  MICROSTATES (BIN*SM12+DM4«SRO(1)«DRO(0) «(MPB)

SRR AR AN R AN A N AN NN AT RN RN RANANN AN AN RN NN AN A AN AN TAOY

;*THE LOGICAL FLOW WOULD NEXT TEST A BIN*SM4&*DM12+SRO(0)*DRO(0) *0/CLASS
;*THEN A BIN*SM4«DM]2+SRO(0) *DRO(0) «(TST .B+BIT.8+(MP.B] THEN A BIN*SML+

: *DM12*SRO(1) «DRO(0) »[TST .B+BIT.B+CMP.B] THEN A BIN*SM4\*DM4*SRO(0) *DRO(0) *
s *0/CLASS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED.

SR RAN AR A A AR A AR RAN AN A NI TR A AR AN NN RNANNA P RANARAANARNAARNNI RN R

e ALl dliddRildd el aldl it Y I e 222232830022

:*TEST 73 SIX  MICROSTATES (DAC+DM5+DRO(Q)~0/(CLASS)

| 3
I FORK A SHOULD NOT FAIL.
J* IF IRCD DM357 IS STUCK LOW OR NOT GETTING THRU
o TO RACK ES1 A DM4 WILL BE EXECUTED.
M IF STATE D10.00 OR D10.10 FAIL TO FETCH THE DEFERED ADDRESS
i THE SOURCE WILL BE STORED IN THE DESTINATION.
. {
i ROM FLOW=5,162.,231.,233,311,157
;:itﬁ*t't*ttﬁﬁﬁt**ﬁtﬁ**t'ti*t"*ﬁt*t'itﬁtﬁﬁﬁﬁ**'ﬁ*"ﬁ'**.t‘.ﬁ*tli
TST73: INC RO JINCREMENT TEST NUMBER
MOV #MIT15,RS ;SET SIGN BIT IN RS
MOV N#STMP?2 R ;PUT ADDRESS OF $TMP? IN R1
MOV R1,$TMP1 ;PUT ADDRESS OF $STMP2 IN STMPI
CLR (R1) JENSURE $TMP? CLEAR
SYNC73: NOP
JUT73:
MOV RS.,a=(R1) JEXECUTE INSTRUCTION UNDER TEST
TST sSTMP? ;DID SIGN BIT GET SET IN $TMP??
Ml 1ST74 . ;BRANCJ IF YES
gng ?g.STMP1 ;DID MODE & GET EXECUTED”?
HALT ;EITHER IRCD DM357 IS NOT GOING LOW

;OR NOT GETTING THRU TO RACK ES51
:FOR LOOPING CHANGE TO ‘BR TST73+2'" (760)

HALT s INSTRUCTION FAILED
:FOR LOOPING CHANGE TO "BR TST73+2" (757)

1%:

R LA A S 2SSl el lagaliiii il is eIzt RIS R222

;*THE LOGICAL SEQUENCE WOULD NEXT TEST A DAC*DM3+DRO(0)*P/CLASS THEN A
; *DAC*DM3+DRO(1)*[TST,B+817.8B+CMP.B) THEN A DAC*DM4&*DRO(1) *[ASRB+
;*RORB] THEN A DAC*DM5+DRO(0)*[TST.B+BIT.B+CMP.B] THEN A DA(+DMb+
:*DRO(1)=P/CLASS INSTRUCTION, BUT NO APDITIONAL LOGIC IS TESTED.

S AN AR A A A AN A AN RN A AR AN RN AN A NN NAANAANE IR NN NN AN AR

.SBTTL

R AL S SRl SRRttt tissal il sy E Y T E TR R

S*TEST 74 SEVEN MICROSTATES (DAC*DM7+0/(CLASS)

®

e FORK A SHOULD NOT FAIL.

R

i IF IRCD DM357 DOES NOT GO HIGH A DM6 WILL BE EXECUTED.

SeEQ 0100
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007274
007276
007302
007306
007310
007310
007312

007312
007314

16~APR-80

005200
012705
010567
012701
012702
005067
000240

010271
005767
100405
020267
001001
000000

000000

005200
012706
012705
010701

000277

004125
100001

:00

001166
171732
001162
100000
171720

000002
171706

171676

001076
007322

, . c
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T74 SEVEN MICROSTATES (DAC*DM7+0/CLASS)

®

b ALL OTHER LOGIC HAS BEEN TESTED.

~
* ROM FLOW-7,251,162,231,233,311,157
5

a LA AR ARl dds st el ldidldi il eI Y Y RS2 2220

T

T74: INC RO JINCREMENT TEST NUMBER

MOV N#STMP? RS sPUT ADDRESS OF $TMP2 IN RS
MOV RS,$TMP1 ;PUT ADDRESS OF $TMPZ2 IN $TMPI
MOV #S$TMPO R ;PUT ADDRESS OF $TMPO IN RI1
MOV #IT15,R2 ;SET SIGN BIT IN R2
CLR $TMP2 JENSURE $TMPZ2 CLEAR

SYNC74: NOP

1UT74:
MOV R2.32(R1) JEXECUTE INSTRUCTION UNDER TEST
TST $TMP2 ;DID $TMP2 GET SIGN BIT SET?
BM] TST75 ; 'BRANCH IF YES
(MP R2,$TMP1 ;DID DM6 GET EXECUTED?
BNE 1% JBRANCH ]F NO
HALT ;IRCD DM357 DID NOT GO HIGH

s JFOR LOOPING CHANGE TO 'BR TST74+2"" (754)
HALT JINSTRUCTION FAILED

;FOR LOOPING CHANGE TO 'BR TST74+2'' (753)

R AR S SR ittt s e st i eI 2222323323232322232

;*THE LOGICAL SEQUENCE WOULD NEXT TEST A NEG.B*DM12+DRO(1) THEN A NEG.B*DM4+DRO(0)
J*THEN A UMP+DM5 INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED.

G r AR A AR RN A AR AN AR A AN N T AN AR NN AR R AR ANRNARNNRANANARARARRAEA AR RN

RN A A A AR AT AN A A AT A A A A AN A AR AR AN AN AN RRAARNNNRARANA A NN RN AR

“*TEST 75 SEVEN MICROSTATES (JSR*DM12)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO LOCATION 10.
THIS WILL ONLY OCCUR IF RACE JMP+JSR+SWAB DOES NOT GO HIGH.

»

*

b

*

% IF EITHER IRCB [R(14:9)04 DOES NOT GO LOW OR E63 IS BAD

* EXECUTION WILL GO FROM D12.10 TO EXC.00.

* IF IRCB E63 IS BAD (PIN 10 OR 4R5 FLOATING) EXECUTION WILL
* GO TO RSD,00 CAUSING A TRAP TO LOCATION 10. THIS FAILURE
*
4
*
| 4
*
§

; WOULD INCREMENT THE DST REG. BEFORE THE TRAP.
If THE INSTRUCTION FAILS THEN ONE OF THE JSR STATES FAILED.
ROM FLOW-2,135,34,201,274,275,32

-
.
.
.
.
.
.
.
-
.
.
.
.

- L] - - L] -

SRR A AR AN A AN AR A AR RN AT RN AN RN AR RN AR AN RN AN R RN AN N RN RANANNARAANS

TST75: INC RO JINC TST NUMBER

MOV #1076,SP JINITIALIZE SP

MOV #T167 RS ;PUT ADDRESS OF T67A IN RS

MOV PC.R1 JPUT RANDOM NUMBER IN R1
SYNC?75:
}8;9; SCC JENSURE ALL CC'S SET

JSR R1,(R5)+ JEXECUTE INSTRUCTION UNDER TEST

T67B:  BPL T67C :BRANCH IF N CLEARED

SEQ 0101



CEXBADO 11/70 CPU #1
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3321
3322
3323
3324
3325

007316

007320
007320

007322
007326
007330

16-APR~80 1

000000

000000

022716
001401
000000

022701
001401
000000

022706
001401
000000

005200
012705
010567
012715
005001
000240

01550°
022701
001405
020167
001001
000000

000000

MACY11
0:00
007310
007314

001074

38
——

S22

100000
171554

L
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175

T67C:

T67:

4%

5%:

SEVEN MICRCSTATES (JSR*DM12)

HALT .PCB DID NOT LOAD

;FOR LOOPING CHANGE TQ 'BR TST7542'' (767)
HALT ;FORK B FAILED TO EXC.O00(SEE ABOVE)

;FOR LOOPING CHANGE TO ‘BR TST75+2'" (766)
CMP #T67A, (SP) ;DID R1 GET STACKED?
BEQ 43 ;8RANCH IF YES
HALT ;REGISTER DID NOT GET STACKED

;FOR LOOPING CHANGE TO ‘BR TST?5+42'" (762)
(MmP #1678,R1 ;DID R1 GET LOADED?
BEQ 5% ;BRANCH IF YES
HALT JREGISTER DID NOT LOAD

;FOR LOOPING CHANGE TO 'BR TST75+2"'" (756)
cMP #1074 ,SP ;DID SP GET DECREMENTED?
BEQ TST76 ; .BRANCH IF YES
HALT ;SP DID NOT DECREMENT

;FOR LOOPING CHANGE TO "BR TST75+2'" (752)

MALE S AR LSS Rtdd Rl sl ad it siiasaslalll el e ey e-g P

*THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BIN~SM3+DMO=-DF 7«#SRO(1) THEN
;*A BIN*SM3+DMO*DF 7*SR0O(0) THEN A BIN*SM3*DMO*DF 7*SRO(1) INSTRUCTION,
:*BUT NO ADDITIONAL LOGIC IS TESTED.

; LR A ARl st d it tatilisdss it ssliIsI i eI LRSS L &

RN R AR AR AN AR A AN AR AN A AT AR AN AR A AR AR A AN AR AT NN AN RN NRRANTAARANS

T*TEST 76 SEVEN MICROSTATES (BIN*SMS*DMO*=DF 7+SR0(0))
L
o FORK A SHOULD NOT FAIL.
* &
S IF BEN14*FEN4 FAILS EXECUTION WILL GO TO D00.90
o> CAUSING A SM4 INSTRUCTION TO BE EXECUTED. THIS WILL ONLY
o OCCUR IF EITHER IRCC SRCMS DOES NOT GO LOW OR IF IRCC E28 IS BAD.
- %
S ROM FLOW=-24.,23,27.317,143,146,205
;,tittttﬁﬁttttt*ittti*ttt'tQtt'tt**ﬁﬁ*'*".'ﬁt"'t*tttﬁﬁtttﬁitttt
TST76: INC RO - INCREMENT TEST NUMBER
MOV H#STMP? RS :PUT ADDRESS OF $TMPZ IN RS
MOV RS.,$TMP1 ;PUT ADDRESS OF STMP2 IN S$TMPI
MOV MIT15, (RS) JSET SIGN BIT IN $TMP?
CLR R1 JENSURE R1 CLEAR
SYNC76: NOP
IUT76:
MOV a-(R5) ,R1 JEXECUTE INSTRUCTION UNDER TEST
() o MITIS R ;DID INSTRUCTION WORK?
BEQ 1ST77 ;;BRANCH IF YES
MP R1,$TMPI ;DID MODE & EXECUTE?
BNE 18 JBRANCH JF NO
HALT JEITHER IRCC SRCMS NOT GOING LOW OR IRCC EZ28 BAD
1 JFOR LOOPING CHANGE TO ‘BR TST76+2'" (760)
HALT JINSTRUCTION FAILED

;FOR LOOPING CHANGE TO "BR TST76+42'" (757)

:;tttttittttttt*ttﬁtttttttt!titltﬁtt'.ltt'tﬁtttttﬁtittittittitttt

SEQ@ 0102
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CEKBAD.P11

3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409

>
o

AR TN S
B3I AR

P
&

R
SEERIRRRORY

b3
AN
a¥]

MACY 11

16~APR-80 10:00

005200
005067
012705
012715
000240

011535
024515
001405
022745
001001
000000

000000

171542
001164
001166

001166

_ . "
30A(1052) _17-APR-80 13:06 PAGE 64
176 SEVEN MICROSTATES (BIN*SM5+DMO~=DF 7«SR0(0))

;*THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BIN+*SM122DM12+SRO(0)*DRO(1)w
;*P/CLASS THEN A BIN*SM12+DM12+SR0(1)*DRO(3)P/CLASS INSTRUCTION, BUT
:*NO ADDITIONAL LOGIC IS TESTED.

MRS ARL AR ARt dd Rttt idilit il izt lliilIt Tz ITY

S r AR AR A AN AR AR A AR AN AR A A AR AR A AN AN AR AN AR A AN N RN AN ARAIRARANGR

;*TEST 77 SEVEN MICROSTATES (BINx+SM12+DM3%0/CLASS)
* %

o ¥ JF IRCC C FORK MUX INPUT B2 IS NOT GOING LOW OR IRCC E4O
i IS BAD A DM2 WILL BE EXECUTED.
l 4
Ix THE ONLY OTHER POSSIBLE FAILURE IS STATE D30.80.
Ix ROM FLOW=21,27.,113,221,233,311,157
::ﬁt‘**'ﬁﬁ**ﬁt*ﬁtﬁtﬁtii*t*ti*itﬁ.**iﬁﬂﬁt‘t"ﬁt***ﬁ"**.*Q**ﬁtﬁttﬁ
IST77:  INC RO JINCREMENT TEST NUMBER

CLR $TMP? JENSURE $TMP?2 CLEAR

MOV #STMP1 RS ;PUT ADDRESS OF $TMP1 IN RS

MOV #STMP2, (R5) ;PUT ADDRESS OF $TMP?2 IN $TMPI
SYNC77: NOP
1UT77:

MOV (R5),3(R5)+ JEXECUTE INSTRUCTION UNDER TEST

tMP -(R5), (RS) ;DID INSTRUCTION WORK?

BEQ TST100 ;BRANCH IF YES

CMP #STMP?2 ,~(RS) ;DID DM2 GET EXECUTED?

BNE 18 ;BRANCH IF NO

HALT JEITHER € FORK MUX INPUT B2

JNOT GOING LOW OR IRCC E4O BAD

5 ;FOR LOOPING CHANGE TO 'BR TST77+42'' (762)

HALT s INSTRUCTION FAILED
;FOR LOOPING CHANGE TO 'BR TST77+42"° (761)

S N R AR A A AN AR AR AN N AR ARARR NN NN RN N AN AN AN NN AN AR Ak

;*THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN*SM12+DM4&+SRO(0) *DRO(0) »
;*P/CLASS FOLLOWED BY A BIN*SM12+DM4*SRO(0) *DRO(1)*[TST.B+BIT.B+(MP.B]
:*FOLLOWED BY A BIN*SM12+DM4xSRO(1) *DRO(0) *P/CLASS FOLLOWED BY A
;*BIN*SM12+DM4*SRO(1) *DRO(1) «[TST.B+BIT .B8+(MP.B] INSTRUCTION, BUT NO
;*ADDITIONAL tOGIC IS TESTED.

s e AN AR AR AR AN AR AN AN TR AR NN N AN RN N AN AARRARANARN AR AR N AN AN NN RS

MR AR RS Sed s a it st ids it sttt 22280 20222

J*TEST 100 SEVEN MICROSTATES (BIN*SM12+DM6+0Q/CLASS)

IF FORK C FAILS EXECUTION WILL GO TO D45.90 AND A

DM4 WILL BE EXECUTED. THIS WILL ONLY HAPPEN IF IRCC E39 PIN S
IS NOT GOING LOW. THIS WILL CAUSE AN RTI SINCE THE LOCATIOW
FOLLOWING THE INSTRUCTION CONTAINS 000002.

THE ONLY OTHER FAILURE WOULD BE CAUSED BY STATE D67.80 BEING BAD.
ROM FLOW-21,27,117,6,251,122,157

::tittt'tt*ttﬁt*ttttittttttttttfﬁtttttt'tttttttittt!ttttt.ttttttt

S W b, N, N,

LA B BN B 3R B I 2

SEQ 0103
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3433
3434
3435
2436
3437
3438
3439
3440
3441
3442
3443
3644
3445
246
347
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459

007456
007460

007530
007532
007540
007546
007552
007554
007556
007556
007562
007564
007566
007572
007574

007576
007576

16-APR-80 10:00

005200

011565
005767
100402
000000

000000

005200
012767
012767
012705
005001
000240

017501
005701
100405
022701
001001
000000

000000

000002
171444

TST100:

SYN100:
IUT100:

173:

_ _ N
MACY11 30A(1052)T183-APR-80 13:06 PAGE 65

SEVEN MICROSTATES (BIN*SM12+DME«Q/CLASS)

; INCREMENT TEST NUMBER
SINITIALIZE THE SP

*PUT PRIORITY LEVEL 7 ON STACK
*PUT ADDRESS OF T73 ON STACK
CLR STMP? *ENSURE $TMP2 CLEAR

MOV #3TMP1 RS *PUT ADDRESS OF $TMP1 IN RS
MOV #8IT15. (RS) “SET SIGN BIT IN STMP1

INC RO

MOV #1076,SP
MOV #PR7,~(SP)
MOV #173,-(SP)

NOP
MOV (RS) ,2(RS) ;EXECUTE INSTRUCTION UNDER TEST
TST $TMP? :DID INSTRUCTION WORK?
BM] TST101 1 :BRANCH IF YES
HALT SINSTRUCTION FAILED
‘FOR LOOPING CHANGE TO ‘BR TST100+2'* (755)
HALT ;IRCC E39(5) IS NOT GOING LOW

;FOR LOOPING CHANGE TO 'BR TST100+2"" (754)

:;tttttﬁtttttttﬁtt*tti'tit*tt'*t*ttttﬁtitt*tittttttttt*ttt'*ttttt

;*THE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN
;*BIN*SM4*DM12+SRO(0) *DRO(1) «[TST.B+BIT.B+CMP.B] AND BIN*SM5*DMO+DF 7+SRO(1)
;*BUT NOT ADDITIONAL LOGIC IS TESTED.

::tttltttttt.ttttt*ttl'titttVQttﬁﬁtttt*ltttttttttt'ttﬁttttttttttt

. T
:;!tttttté?:ﬁ&tttttttttttttttttttlttﬁttttttttttttttttiﬁtttttttttt
SxTEST 101 EIGHT MICROSTATES (BIN*SM7*DMO=-DF 7+SR0(0))

i

P FORK A SHOULD NOT FAIL.

+ %

o IF FEN4*BEN14 FAILS EXECUTION WILL GO TO D00.90 CAUSING
o A SM6 TO BE EXECUTED. THIS WILL ONLY HAPPEN IF EITHER

o IRCC SRCM7 DOES NOT GO LOW OR IF IRCC E28(1) IS BAD.

- %

o ROM FLOW=-26.54.141,1¢7,317,143,146,205
;:tttttttttttttttttttttttttttt'ltttitﬂitttttt*ﬁttitttﬁttttttttttt
7ST101: INC RO : INCREMENT TEST NUMBER

MOV #STMP1,8TMP2  :PUT ADDRESS OF STMP1 IN STMP2

MOV #BIT1S.$TMPT SSET SIGN BIT IN STMPI

MOV #$TMP1 RS :PUT ADDRESS OF $TMP1 IN RS

CLR R1 :ENSURE R1 CLEAR
SYN101: NOP
JIuT101:

MOV a2(R5) ,R1 :EXECUTE INSTRUTTION UNDER TEST

TST R1 :DID R1 GET SIGN BIT SET?

BM] TST102 . :BRANCH IF YES

P #$TMP1,R1 :DID SRCM6 GET EXECUTED?

BNE 13 :BRANCH IF NO

HALT CEITHER IRCC SRCM7 DOES NOT GO LOW OR IRCC E28 BAD
s “FOR LOOPING CHANGE TO 'BR TST101+2"* (756)

' HALT :INSTRUCTION FAILED

JFOR LOOPING CHANGE TO "BR TST101+2°° (755)

SEQ 0104
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3489
3490
3N
3492
3493
3494
3495
3496
3497
3498
3499
3500
350
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516

007600
007602
007610
007616
007624
007630
007634
007636
007636
007640
007642

007644

007654
007660
007666
007670
007670
007674
007676

MACY11 30A(1052)
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005200
012767
012767
012767
012705
012701
000240

121531
001401
000000

005200
012767
012705
012767
000240

121567
001401
000000

061166
000377
177400
001163
001164

177400
001165
000377

171272

171310
171300

17-APR-80

B
13:06 PAGE 66

101 EIGHT MICROSTATES (BIN*SM7*DMO+-DF7+SR0O(0))

2232231223233 2 2332282322082 2022ZX22 222222 222022 222222222320 ¢d220203033))]

'THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN*SM12+DM3+SRO(0) *DRO(0)+(1ST7.8+
;*B]T.8+(CMP.B] BUT NO ADDITIONAL LOGIC IS TESTED.

; 1233322333222 1832322222202 0d222 342322222820 222820d0d0ddRRdsdsdd)

';ttttttttttttttttﬁﬁttt'i'i'*tﬁ*ﬁitﬁtttﬁtttﬁt*"tltt'tﬁt't"t't"

EIGHT MICROSTATES (BIN*SM12+DM3+SRO(1)*DRO(0) =CMPB)

3-resr 102

THE ONLY POSSIBLE FAILURE WOULD BE IN STATE D30.90
SINCE ALL THE OTHER LOGIC HAS BEEN TESTED.

‘t
'Q
- %
i ROM FLOW=21,27.112,221,233,311,177.33
.'tttttttttttttttttttt*titi*ttiitiitttﬁttttilititttttttttttittttt
TST102: INC RO - INCREMENT TEST NUMBER
MOV #STMP2,$TMP1  :PUT ADDRESS OF STMP2 IN STMP!
MOV #377.8TMP2 *SET LOW BYTE OF $TMP2 TO ALL ONES
MOV #177600,8TMPO  :SET HIGH BYTE OF $TMPO TO ALL ONES
MOV #$TMPO+1 RS *PUT ADDRESS OF $TMPO HIGH BYTE IN RS
MOV #$TMP1.RI *PUT ADDRESS OF STMP1 IN R1
SYN102: NOP
1UT102:
(MPB  (RS),a3(R1)+ ;EXECUTE INSTRUCTION UNDER TEST
BEQ 157103 :;BRANCH IF TEST Ok
HAL T *STATE D30.90 FAILED
‘FOR LOOPING CHANGE TO 'BR TST102+42"* (757)
R 2222333233333 33 3312323222323 23233223 2232332123232 1238224334232232323232338323233);
"%THE LOGICAL SEQUENCE WOULD NEXT TEST INSTRUCTIONS BIN*SM12+DM4*SRO(0)*DRO(1)
" «P/CLASS THRU BIN*SM12+DM6*SRO(0)*DRO(0) [ TST.B+BIT.B+CMP.B] BUT NO
-=ADDITIONAL LOGIC IS TESTED.
::tttttttrttt'itittttttttt'tt'tttttitttittttttttttttt*tttﬁtitttit
:;ttttttttttttt*t*tt*titttt*tttﬁttttttittﬁtﬁttttttﬁ*ttttttttttttt
L«TEST 103 EIGHT MICROSTATES (BIN*SM12xDM6*SRO(1)*DRO(0) *CMP8)
~ %
w THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE D67.90.
I’
w ROM FLOW-21,27.116.6.251,122.,177.33
..tttttt*ttttttttttttttttttttttttttttttttttt*ltttttttt'tttttttttt
TST103: INC RO : INCREMENT TEST NUMBER
MOV #177400,8TMP1  :SET HIGH BYTE OF STMP1 TO ALL ONES
MOV 2$TMP1+1 RS *PUT ADDRESS OF STMP1 HI BYTE IN RS
MOV #377,8TMP? “SET LOW BYTE OF STMP2 TO ALL ONES
SYN103: NOP
1UT103:
CMPB  (RS),$TMP2 ;EXECUTE INSTRUCTION UNDER TEST
BEQ 157104 :;BRANCH IF TEST Ok
HALT *STATE D67.90 FAILED
7T "FOR LOOPING CHANGE TO 'BR TST10342"' (763)

::itt'*tttitttttttttttttt*ttitttttittttttttttttﬁltt!tttttttﬁt'ttt

NINE MICROSTATES (BIN*SM12+DM5+SRO(0)*DRO(O) *(MP.B)

J*TEST 104

SEQ 0105
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3545
3545
3547

007700
007702
007706
007714
007720
007726
007734

007736
007740
007742

16-APR-80

005200
012705
012767
012701
012767
012767
000240

021551
001401
000000

005200
012705
012767
012701
012767
012767
121551
001401

MACY11 30A(1052)
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001162
000377
001166
000377
00116¢

0C1163
177400
001166
000377
001166

000240
000257

177776
177776
177776

171246

171240

171230

171202

1721174
171164

177776

C
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T104 NINE MICROSTATES (BIN*SM12+DM5+SRO(0)*DRO(0)«(MP.B)

THE ONLY POSSIBLE FAILURE IN THIS TEST [S STATE D50.20.
ROM FLOW-21,27,115,161,231,233,311,177,33

T I T T T L T O
T104: INC RO : INCREMENT THE TEST NUMBER
MOV #$TMPO RS ;PUT ADDRESS OF $TMPQ IN RS

MOV #377,$TMPO ;SET LOW BYTE OF $TMPO TO ALL ONES

MOV #¥STMP2 ,R1 ;PUT ADDRESS OF $TMP2 IN R1

MOV #377,8TMP2 +SET LOW BYTE OF $TMP2 TO ALL ONES
SYNT04 zgg #STMP? ,$TMPY ;PUT ADDRESS OF $TMP2 IN $TMP1

U’“l"

i

1UT104
CMP (RS) ,a-(R1) ;EXECUTE INSTRUCTION UNDER TEST
BEQ 157105 ::GO TO NEXT TEST
HALT :STATE D50.20 IS BAD

sFOR LOOPING CHANGE TO ‘BR TST104+2"’

tttt*tttt*tttttt*ttttttttttt*'*‘*ttt**t*tttttti**tttiittttttttt

*TEST 105 EIGHT MICROSTATES (BINtSM12+DM5+SRO(1)«DRO(0) «CMPB)
*w
THE ONLY POSSIBLE FAILURE IN THIS TEST 1S STATE D50.30.

At it i idd il st sl st adsstt sttt izl T IS IT TS D

‘t
787105: INC RO : INCREMENT THE TEST NUMBER

MOV #S$TMPO+1,R5 :PUT ADDRESS OF S$TMPO HIGH BYTE IN RS

MOV #177400,8TMPO  ;SET HIGH BYTE OF $TMPO TO ALL ONES
MOV H#STMP2 R ;PUT ADDRESS OF $TMP2 IN R1

MOV #377,$TMP?2 ;SET LOW BYTE OF $TMP?2 TO ALL ONES
MOV #STMP2 ,$TMP1 ;PUT ADDRESS OF $TMP2 IN STMPI1

CMPB (RS) ,@~(R1) ;EXECUTE INSTRUCTION UNDER TEST

(757)

BEQ 157106 ::GO TO NEXT TEST
HAL T :STATE D50.30 IS BAD
“FOR LOOPING CHANGE TO 'BR TST105+2'' (760)
t*tt*ttt**tﬁ*tt*ttt***'t*’r*tttttttﬁtttiﬁ*ttttttttttttttt*ttttt
SXTEST 106 WRITE/READ PSW
'l'
w THIS TEST VERIFIES THAT THE PSW CAN BE READ THRU THE DATA MUX.
e IF THE TEST FAILS ONE OF MANY THINGS COULD BE BAD WHICH CANNOT BE
e DETERMINED IN THIS DIAGNOSTIC.
e THIS TEST REQUIRES THAT SCCE PS ADRS GETS TO TMC.
* THAT THE TMC DMUX SELECT LINES GET TO PDR. THAT THE PSW
e BITS GET TO THE DMUX, TMAT SCCE INTERNAL ADDRESS GETS TO TMC,
* AND SCCA VAOO GETS TO UBC.
"tttttt*ttttttttt**tttti'*ttttttﬁittt'ittttttt.tttitittitttttttt
TST106: INC RO ;: INCREMENT THE TEST NUMBER

MOV #PRS , aNPSW
MOV #257.R1

:SET PRIORITY BITS WITH A DATO
;PUT VALUE OF CC'S IN R1

SCC :ScT ALL THE CC'S WITH A CCOP INSTR

cMP R1,a4PSW ;EXECUTE TEST MODE

BEQ 1ST107 ;.BRANCH IF READ PSW WORKS

MOV #PSW_ R1 ;GET ADDRESS OF Psw

SCC ;SET ALL THE CONDITION CODES

CMP R1,a4PSW ;DID DMUX SELECT BUS REG?

BNE 1% ;BRANCH IF NO

HALT ;EITHER TMCD E28 BAD OR SCCE PS ADDRESS

cNOT GETTING TO TM(D AS A HIGH

SEQ 0106



CEKBADO 11/70 CPU M

CEKBAD.P11
3601
3602 010050
3603 010052
3604 010054
3605 010060
3606 010062
3607
3608
3609
3610 010064
3611 010064
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628 010066
3629 010070
3630 010074
3631 010100
3632 010104
3633 010110
3634 010112
3635 010112
3636 010114
3637
3638 010116
3639
3640 010120
3641 010124
3642 010130
3643 010134
3644 010136
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656

MACY11 30A(1052)n

16~APR-80 10:00

005001
000277
020137
001001
000000

005200
012706
012746
012746
012705
000240

000002
000240

000000

013705
042705
020527
001401
000000

177776

00110

000340
010120
000001

177776
177437
000340

1$: CLR

2$:
HALT

»

;+TEST 107
o %

LY

®s 9,

LY

e B

e u,

L B BN BE B B 2N B B O

LIS WO Y

TST107: INC
MOV
MOV
MOV
MOV

SYN107: NOP

IUT107:
RTI
NOP

HALT

T71: MOV
8IC
CMP
BEQ
HALT

0
17-APR-80 13:06 PAGE 68
06 WRITE/READ PSW

9

;FOR LOOPING CHANGE TO "BR TST106+2'" (760)

R1
R1,a#PSW ;DOES TMCD LOW BYTE ENABLE GO HIGH?
% ;BRANCH IF YES

;EITHER TMCD LO BYTE EN DOES

;NOT GO HIGH OR IT DOES NOT GET

:THRU TO PDRE

:FOR LOOPING CHANGE TO 'BR TST106+2'' (752)

;TEST FAILED, SEE TEST DESCRIPTION
.FOR LOOPING CHANGE TO 'BR TST106+42'' (751)

S AR AR AN AR A AN RN AT RN AN A AN AN AN RN AR AN AR AR AN AR RN RRT Y

RTI

IF FORK A FAILS EXECUTION WILL GO TO ONE OF THREE STATES.
RSD.00 WILL CAUSE A TRAP TO LOCATION 4. THIS WOULD HAPPEN
IF RACF (HALT:OP (D 7) DOES NOT GO HIGH.

STATE D12.01 WOULD CAUSE AN ODD ADDRESS TRAP SINCE RO

WILL CONTAIN A 1. THIS WILL HAPPEN IF RACE E7 IS BAD.
HLT.00 WILL CAUSE THE PROCESSOR TO HALT ON THE INSTRUCTION
UNDER TEST AND WILL OCCUR IF RACF E17 IS BAD.

IF THE INSTRUCTION DOESN'T WORK THEN ONE OF THE RTI MACHINE
STATES IS BAD.

ROM FLOW-12,156,212,213,214,215,172

IR AR AN A A AN AN AR AN R AR AT AR AN RN AN NN NN TN RRRNN NN N AN R AN A RN’

RO : INCREMENT TEST NUMBER
#STACK, SP -INITIALIZE THE STACK

#PR7 .= (SP) *PUT PRIORITY LEVEL 7 ON STACK
X171 =(SP) *PUT ADDRESS OF T71 ON STACK
#1,R5 :PUT ODD ADDRESS IN RS.

;EXECUTE INSTRUCTION UNDER TEST

;IF THE PROCESSOR HALTS HERE

;RACF E17 1S BAD(AFIRS1(1)*(HALT:OP (D 7))
;PCB DID NOT GET LOADED

;FOR LOOPING CHANGE TO 'BR TST107+2"" (764)

a¥PSW, RS :GET PSW & PUT IN RS
#2C<PR7>.RS ;MASK QU7 THE PSW

RS ,APR7 ;:DID PSW GET LOADED?
TST110 ;.BRANCH IF YES

;EITHER PDRD E70(12) DOES NOT GO

;HIGH ON LOAD PS AND KERNEL MODE

;OR THE PRIORITY MUX ON PDRD IS BAD

;FOR LOOPING CHANGE TO 'BR TST107+2'" (754)

AN RN AR A A A AN AR AN T AR R AR AN NN A RANN A AR AN NN R RN AR AR AN AR R A AR RS

c*THE RTT WILL NOT BE TESTED HERE SINCE THE ONLY POSSIBLE FORK A
c*FAILURE WOULD CAUSE AN RTI TO BE EXECUTED. THE T BIT FUNCTIONS OF
;*THE RT] & RTT ARE TESTED IN PART 2.

:;ﬁttttﬁtﬁ*ttt*t'tttﬂtttttitttttttitt*tttttt*ttttttttttt.tttttI‘t
R A A A AN T A AR A A AN R A R A N A A AN A AR N AR A AN AR AR AN AN AR AN AN NN NN N AR RS

“*TEST 110

EMT AND TRAP

SEQ 0107
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(EKBAD

3657
3658
3659

P11

010140
010142
C10150
010154
010162
010170
010176
010204
010212
010220
010226
010234
010242
010244
010246

010250
010254
010256

010260
010264
010266

010270
010272
010300
010302

016304
010304

010306
010306

QO
—d
jele
—_
OO

010312
010312

16-APR-80

005200
012737
012706
012737
012737
012737
012737
012737
012737
012737
012737
012737
000277
104377
000000

022726
001401
000000

022716
001401
000000

000257
022737
001427

MACY11

010306
010310
010312
010314
010316
010320

010246

000357

000240

30A(1052)
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T110

'-t
L
:t
.'t
TS
177776
000030
000032
000010
000020
000034
000070
000130
000430
000630

T110:

1%-

2%:

17777¢

4%

5%:

6%:

9

EMT AND TRAP

FORK A SHOULD NQT FAIL.

THE INSTRUCTIONS ARE EXECUTED AND THE STACK IS CHECKED TO
VERIFY THAT EVERYTHING WORKED OK.

ROM FLOW-0,345,354,5vC.00~SV(C.90

R R A AN R AR A AR RN AR RN RN RANAAAANANAARRRA ARSI A R A AR AR ow

INC RO s INCREMENT TEST NUMBER
MOV #PR7 , 3APSW ;SET PRIORITY LEVEL AT 7
MOV #STACK,SP ;INITIALIZE THE STACK

MOV #1$ QFEMTVEC  :PUT ADDRESS OF 18 IN EMT VECTOR
MOV #PRS ,NEMTVEC+2 :PUT PRIORITY LEVEL 5 IN EMTVEC +2
MOV #4$,RMRESVEC  :SETUP RESVEC

MOV #5$ .20 *SETUP LOCATION 20

MOV #6S . N34 :SETUP LOCATION 34

MOV N7$.3470 *SETUP LOCATION 70

MOV #8% 34130 ;SETUP LOCATION 130
MOV #9% ,ax430 ;SETUP LOCATION 430
MOV 4108 ,a#630 ;SETUP LOCATION 630
SCC ;PUT PSW IN KNOWN CONFIGURATION
EMT 377 ;EXECUTE INSTRUCTION UNDER TEST
HALT ;NEW PC FAILED TO GET LOADED
.FOR LOOPING CHANGE TO "BR TST110+2'* (735)
CMP #18-2,(SP)+ ;DID CORRECT PC GET STACKED?
BEQ 2% .BRANCH IF YES
HALT ;0LD PC DID NOT STACK CORRECTLY

:FOR LOOPING CHANGE TO ‘BR TST110+42'" (731)

MP #357,(Sk) :DID PSW GET STACKED PROPERLY?
BEQ 3$ ;BRANCH IF YES
HALT ;EITHER PSW DID NOT GET STACKED
.PROPERLY OR PSW <7:5> BITS
;DO NOT WORK
ccc ;FOR LOOPING CHANGE TO 'BR TST110+2'" (725)
CMP #240,3#PSW ;DID NEW PSW LOAD PROPERLY?
BEQ TSTIN ; ;BRANCH IF YES
HALT ;EITHER PSW DID NOT GET LOADED
;PROPERLY OR PSW <7:5> BITS
;DO NOT WORK
;FOR LOOPING CHANGE TO ‘BR TST110+2'* (717)
HALT ;EITHER (RCD_EMT IS NOT GOING HIGH

:OR DAPE TVO3 IS NOT GOING HIGH
;OR NOT GETTING TO THE ALU
;FOR LOOPING CHANGE TO 'BR TST110+42'" (716)

HALT ;EITHER DAPE TV02 IS NOT GOING HIGI.
;OR IT IS NOT GETTING TO THE ALU
:FOR LOOPING CHANGE TO 'BR TST110+2"" (715)

HALT ;EITHER DAPE TVO1 IS STUCK HIGH
;OR THE LOW IS NOT GETTING TO THE ALU
:FOR LOOPING CHANGE TO 'BR TST11042"" (714)

F
HALT | ;EITHER DAPE TVO4 [S STUCK HIGH OR
;THE LOW IS NOT GFTTING TO THE ALU

SEQ 0108
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3713
3714
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754

010314
010314

010316
010316

010320
010320

010322
010330
010336
010344
010346
010346

010350
010350

010352

010360
010362
010370
010374
010402
010410
010414
010422
010430
010436
010440
010446
010454
G10456

010460
010460

16-APR-80 1

000000

000000

000000

012737
012737
012737
104777

000000

000000
012737

010352
010346
010350

000036

010440
001100
010460
010462
000)14
010464
010466
0C2300

177437
000300

MACY11 30A(1052)
0:00

000034
000010
000014

000034

000020

000000
000014

000024
000004
177776

000002
000002

ni
8$:
9s:
108:

JNOTE :

F
-APR-80 13:06 PAGE 70

9
EMT AND TRAP
JFOR LOOPING CHANGE TO 'BR TST110+2" (713)

HALT ;DAPE £24(B0) STUCK HIGH (CHIP FAILURE)
:FOR LOOPING CHANGE TO 'BR TST110+42" (712)
HALT ;DAPE E25(B0) STUCK HIGH(CHIP FAILURE)
;FOR LOOPING CHANGE TO 'BR TST11042'" (711)
HALT ;DAPE TVO5+07 STUCK HIGH

:FOR LOOPING CHANGE TO 'BR TST110+2'' (710)
THE ONLY WAY THE TRAP INSTRUCTION SHOULD FAIL IS THAT IT GETS

: THE WRONG VECTOR, IF THIS HAPPENS A HALT IN LOW CORE SHOULD OCCUR.

MOV #11S.@4TRAPVEC ;PUT ADDRESS OF 118 IN TRAP VECTOR
MOV W12S.3#RESVEC  -SETUP RESVEC
MOV #138,a#8PTVEC sSETUP LOCATION 14
s TRAP 377 :EXECUTE INSTRUCTION UNDER TEST
HALT ;EITHER IRCD TRAP DOES NOT GO LOW
JOR IT IS NOT GETTING THRU DAPE
138 ;FOR LOOPING CHANGE TO 'BR TST110+2°" (675)
HAL T :DAPE E7 IS BAD
;FOR LOOPING CHANGE TO 'BR TST110+2'" (674)
11%: MOV #36,a4TRAPVEC JRESTORE .+2 TO TRAP VECTOR
":i’tttﬁ*ttﬁit.ii*l'ﬁt'tit'"ttiﬁﬁ!’lt.ti*l‘tt"ittﬁt**t'*t'ﬁt‘tﬁ*tit
J*TEST 111 107
* R
o FORK A SHOULD NOT FAIL.
o* IF THE TRAP VECTOR LOGIC FAILS THE TRAP VECTOR COULD COME
e OUT TO BE 0. 4, OR 24.
. THE ONLY OTHER POSSIBLE FAILURE WOULD BE STATE TRP.O1.
. [F THIS STATE FAILS TO LOAD THE DR THE TRAP VECTOR WILL
J* BE WHATEVER IS IN R4, IF IT FAILS TO LOAD THE BR THE OLD
. PS WILL FAIL TO BE STACKED.
4
i ROM FLOW-14,354, (SVC.00-SVC.90) 355,65,357,360.367,37.25,41,222,300
;;lltilttttﬁtttttititt'ttttttttiﬁ*ttﬁt*"ttt'tt'.t'ttt'tﬁtttﬁtttt
TST111: INC RO ; INCREMENT TEST NUMBER
MOV #18,a420 ;SETUP THE IOT VECTOR
MOV  WSTACK,SP ‘SETUP THE SP
MOV #28,aH0 :SETUP LOCATION ZERO
MOV #3S ,ax14 JSETUP LOCATION 14
MOV #14.Ré *SETUP R4
MOV W4S.aH24 *SETUP LOCATION 24
MOV  #SS.Q¥ERRVEC  -SET UP LOCATION 4
MOV #PR6 , a#PSW JSETUP THE PSW
107 EXECUTE INSTRUCTION UNDER TEST
1%: BIC ¥177437,2(SP) JMASK OF THE PRIORITY BITS ON THE OLD PSW
(M #300,2(5P) :DID OLD SP GET STACKED?
BEQ  SEQENC *;BRANCH IF YES
HAL T *STATE TRP.O1 FAILED TO LOAD BR
s *FOR LOOPING CHANGE TC "BR TST11142'* (741)

HALT ;EITHER DAPE TvO4 DOES NOT GO HIGH

SEQ 0109
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3769
3770
377
3772
3773
3774
3775

&8

EEELRELRS
ONOWVISWN—=O

Tt

010462
010462

010464
010464

010466
010466

010470
010476
010502
010504
010512
010516
010520
010526
010530
010534

010566
010566
010572
010574
010602
010604
010610
010612
010616
010624
010630
010632
010640
010644

010676
010676
010702
010706
010710
010714

010740
010740

000000

000000

000000

016737
005737
001050
012737
005227
001023
022737
001417
104400
000414

005767
001407
022767
001010
005067
000405
005267
012767
022700
001443
012737
104400
000414

010067
016746
104402
104400
000411

005037

170404
000042

011734
177777

011014
010536

170312
000001
170274
170266
001000
000111

011734
010646

170252
170246

010716

177746

MACY11 30A(1052)
16-APR-80 10:00

177570

000034

000042

000164

000142

000034

9
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T 107
;OR IT DOES NOT GET TO THE ALU.
. :FOR LOOPING CHANGE TQ 'BR TST111+2"" (740)
' HALT ;STATE TRP.01 FILED TO LOAD DR
s :FOR LOOPING CHANGE TO "BR TST111+2" (737)
' HALT ;EITHER IRCD 10T DOES NOT GET TO
:DAPE E7(4) AS A LOW OR E' IS BAD
s :FOR LOOPING CHANGE TO 'BR TST111+42'* (736)

HALT ;EITHER IRCD 10T DOES NOT GO LOW
;OR IT DOES NOT GET TO DAPE
JFOR LOOPING CHANGE TO 'BR TST111+2'" (735)

SEQENC: MOV $PASS ,3#SWR sDISPLAY PASS COUNT IN LIGHTS
TST el JACT 11 OR XXDP LOAD?
BNE 1% JBRANCH IF YES
MOV #STRAP ,a# TRAPVEC ;SETUP TRAP VECTOR FOR PRINT
INC 23 ;:FIRST TIME?
BNE 648 ;¢BRANCH IF NO
CMP ASENDAD ,a#4?2 JoACT=112
BEQ 643 . ;BRANCH IF YES
TYPE .65% ;:TYPE ASCIZ STRING
B8R 649 .:GET OVER THE ASCI2
éigss: LASCIZ  <CRLF>?CEKBADO 11/70 CPU #1?2<CRLF><CRLF>
TST SICNT ; CHANGED PASS COUNT YET?
BEQ 23 ;BRANCH IF NO
0y o #1,8EOPCT JEOP COUNT AT 1 YET?
B8NE 1% JBRANCH IF NO
gkR ?éCNT ;CLEAR CHANGED FLAG
2%: INC S$ICNT ;SET CHANGED FLAG
MOV #1000, $E0PCT ;CHANGE PASS COUNT
1%: CMP #111.R0 ;1S TEST NUMBER 0OK?
BEQ 33 ;BRANCH IF YES
MOV #STRAP ,a# TRAPVEC ;SETUP TRAP VECTOR
TYPE ,67% ;. TYPE ASCIZ STRING
BR 663 ;:GET QVER THE ASCIZ
éég7s: LASCIZ <A15<12>/TES NUMBER(R0O) IS /
MOV RO,$REGO
MOV $REGO,-(SP) ;SAVE SREGO FOR TYPEOUT
TYPOC ;.60 TYPE--OCTAL ASCII(ALL D)GITS)
TYPE L,69% ;sTYPE ASCIZ STRING
BR 68% ;:GET OVER THF ASCI2
éég95: LASCIZ 7/ SHOULD BE 111/<15<12>
3%: CLR a#CONTRL JENABLE CACHE

""ttttﬁttttt*itttti*t't'tttt*t**tﬁttttitttttﬁttt"ttt**ttttttt'tlt
;.'tttt*tﬁl"ttit*ttttt"l’tt**ttttttﬁtﬁtttttttttttttttttttt.tttttttt

.SBTTL END OF PASS ROUTINE

. *INCREMENT THE PASS NUMBER ($PASS)
;*INDICATE END-OF ~PROGRAM AFTER 14 PASSES THRU THE PROGRAM
;*TYPE 'END PASS'’

SEQ 0110
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3826

010744
010744
010752
010756
010764
010766
010770
010772
010774
010776
011000

011046
011052
011054
011056
011060

16~APR-80

012737
005267
042767
005327
000014
003015
012737
000014
010766
104400
013700
001405
000005
004710
000240
000240
000240

000137
005015
040520

377
011046

105767
100002
000000
000407
010046

MACY11
10:00

011030
000042

001210
047105
051523

377

170077

H
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L INDICAVE THE "END OF PASS'' LOCATION

:SETUP TRAP VECTOR
;- INCREMENT THE PASS NUMBER
;;DON'T ALLOW A neG. NUMBER
;;L00P?

s YES
..RESTORE COUNTER

;;TYPE "END PASS''
;.GET MONITOR ADDRESS
s cBRANCH IF NO MON]TOR
;s CLEAR THE WORLD

2:G0 TO MONITOR

;< SAVE ROOM

;2FOR

JoACT1

JRETURN
S/

sJNULL CHARACTER STRING

LA SRR s 2R 2 R 2 R R 2

MESSAGE MUST TERMINATE WITH A O BYTE.

;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

30A(1052) 17-APR-80
END OF PASS ROUTINE
;*]F THERES A HONITOR GO 10 IT

;«IF THERE ISN'T JUMP TO TST

;«1F IT 1S DESIRED TO HAVE A BEL

*SENDMG CAN BE CHANGED T0 7
$EOP:

000034 MOV #STRAP , ¥ TRAPVEC
INC $PASS
170114 BIC #100000, $PASS
DEC (PC)+
$EOPCT: .WORD 14
BGT $DOAGN
MOV (PO +,a(P()+
$ENDCT: ,WORD 14
$EOPCT
TYPE . SENDMG
$GET42: MOV a4l RO
BEQ $DOAGN
RESET
$ENDAD: USK PC, (RO)
NOP
NOP
NOP
$DOAGN:
JMP a#TST1
020104 SENDMG: .ASCII <15><12>/END PAS
000 SENULL: .BYTE -1,-1,0
.EVEN
:;tttttt*tttt*tttttttttttttt***t
.SBTTL TYPE ROUTINE

J*ROUTINE TO TYPE ASCIZ MESSAGE.

;*NOTE :

J*NOTEZ: $FILLS CONTAINS
;*NOTES: $FILLC CONTAINS
%
c*CALL:

;%1) USING A TRAP INSTRUCTION
M TYPE .MESADR

;*0R

o TYPE

;* ME SADR

*2) USING A JSR INSTRUCTION

; MOV PS,=-(SP)
:' JSR PC,.S$TYPE
o ME SADDR

$TYPE: TST1B S$TPFLG
BPL 18
HALT
B8R 3s
1%: MOV RO,~-(SP)

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

THE NUMBER OF FILLER CHARACTERS REQUIRED.
THE CHARACTER TO FILL AFTER.

;cMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

;PUSH PROCESSOR STATUS WORD ON THE STACK
;s CALL TYPE ROUTINE
. .FIRST ADRESS OF MESSAGE

;:1S THERE A TERMINAL?
;:BR IF YES

;sHALT HERE IF NO TERMINAL
s cLEAVE

::SAVE RO

SEQG 01N
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CEKBAD.P11
3881 011062
3882 011066
3883 011070
3884 011072
3885 011074
3886 011076
3887 011102
3888 011104
3889 011110
3890 011112
3891 011116
3892 011120
3893 011122
3896 011126
3895 011130
3896 011134
3897 011140
3898 011142
3899
3900 011146
3901 011152
3902 011154
3903 011160
3904 0111764
3905
3906
3907
3908 011166
3909 011172
3910 011176
3911 011204
3912 011206
3913 011210
3914 011212
3915 011216
3916 011220
3917 011226
3918 011234
3919 011236
3920 011242
3921 011244
3922 011252
3923 011254
39246 011256
3925 011260
3926
3927
3928
3929
3930
3931
3932
3933
392
393
3936

0176G0
112046

126726
001352
016746

105366
002770
004767
105367
000770

112716
004767
132767
001372
005726
00072¢
105777
100375
116677
122766
001003
105067
000406
122766
001402
105227
000000

000207

MACY11 30A(1052)

000002

000002
000011
000200

001173

000056
170010

170000
000001

000032
000072

000040
000014
000007

167724

000002
000015

000014
000072

000052

167716
000002

000002

l
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TYPE ROUTINE

2$: MOVB

3%: ADD
4$: (MP8

5%: JSR

6%: CMPB
BNE
MOV

7%: DECB
BLT
JSR
DECB
BR

; sHOR] ZONTAL

8%: MOVB

9%: JSR
BITB
BNE
TST

BR
1518
BPL
MOVB
CMPB
BNE
CLRB
B8R
1$: cMPB
BEQ
INCB

$TYPEC:

$CHARCNT : .WORD

$TYPEX: RTS

al(SP) ,R0O
(RO)+,-(SP)
43

(SP)+

(SP)+ R0
2, (SP)

#HT, (SP)
8%

#CRLF, (SP)
5%

(SP)+
$CRLF
28
PC,S$TYPEC
$FILLC,(SP)+
2%
$NULL , - (SP)

1(SP)

6$
PC,$TYPEC
$CHARCNT
73

TAB PROCESSOR

' ,(SP)
PC.STYPEC
#7 ,$CHARCNT
9%

(SP) +

2%

as$TPS
$TYPEC
2(SP) ,a$TPB
ng,?(SP)

$SCHARCNT
$TYPEX
MLF ,2(SP)
$TYPEX
(PC)+

0

PC

9

;.GET ADDRESS OF ASCIZ STRING

;;PUSH CHARA(CTER TO BE TYPED ONTO STACK
;cBR IF IT ISN'T THE TERMINATOR

;. IF TERMINATOR POP IT OFF THE STACK
;JRESTORE RO

> cADJUST RETURN PC

:cRETURN

;:BRANCH IF <HT>

;sBRANCH IF NOT
;:POP  <CR><LF> EQU!lvV

;o GET NEXT CHARACTER

;:GO TYPE THIS CHARA(CTER

;:IS IT TIME FOR FILLER CHARS.?

JoIF NO GO GET NEXT CHAR.

;:GET # OF FILLER CHARS. NEEDED

;;AND THE NULL CHAR.

;.DOES A NULL NEED TO BE TYPED?

;:BR IF NO--GO POP THE NULL OFF OF STA(K
;GO TYPE A NULL

::Egg;T COUNT THE NULL AS A CHARAC(CTER

;sREPLACE TAB WITH SPACE
;:TYPE A SPACE

:.BRANCH IF NOT AT

;:TAB STOP

;.POP SPACE OFF STACK

;oGET NEXT CHARACTER

;oWAIT UNTIL PRINTER IS READY

;:LOAD CHAR TO BE TYPED INTO DATA REG.
; ;BRANCH IF
J:NOT <CR>

JoEXIT
; :BRANCH IF
J:<LF>
;o INC SPACE
;. COUNT

I NER AR AR AR AR A A A AR AR A AR AR AN NN R ANRNRANRARAAANNRR SR AR A AN N AR NTANRS

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

;*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6~DIGIT
;~0CTAL (ASCII) NUMBER AND TYPE [T,
; *$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

J*CALL:
J MOV
i TYPOS

NUM, - (SP)

. sNUMBER TO BE TYPED
;. CALL FOR TYPEQUT

SEQ 0112
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CEKBAD.P11

3937

3938

3939

3940

3941

3942

3943

3944

3945

3546

3947

3948

3949

3950

3951

3952

3953 011262
3954 011266
3955 011274
3956 011300
3957 011304
3958 011306
3959 011314
3960 011322
3961 011330
3962 011332
3963 011334
3964 011336
3965 011342
3966 011344
3967 011350
3968 011354
3969 011360
3970 011364
3971 011366
3972 011370
3973 011372
3974 011374
3975 011376
3976 011400
3977 011402
3978 011404
3979 011410
3980 011412
3981 011416
3982 011420
3983 011422
3984 011424
3985 011426
3986 011432
3987 011436
3988 011442
3989 011446
3990 011452
3991 011454
3992 011456

J
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000000

000207
000002

000001
000006
000005

000145

000132
000125
000012

000076
177770

000060
000040

000040
011502
000032

000211

000171
000165
000154

9
BINARY TO OCTAL (ASCII) AND TYPE

BYTE N JsN=1 TO 6 FUR NUMBER OF DIGITS TO TYPE
BYTE M J:M=1 0R 0

;e 1=TYPE LEADING ZEROS

> :0=SUPPRESS LEADING ZEROS

;*STYPON=-==ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
;*$TYPOS OR $TYPOC

LY I T
» % » 3

»

;*CALL:

o ¥ MOV NUM,~(SP) ;:NUMBER TO BE TYPED
b TYFON .. CALL FOR TYPEOUT

* %

;*%LIFL’OC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
o' :

o MOV NUM,-(SP) ;sNUMBER TO BE TYPED
i X TYPOC ;.CALL FOR TYPEOUT
$TYPOS: MOV a(SP) ,-(SP) ;.PICKUP THE MODE

MOVB 1(SP) ,SOF ILL :;LOAD ZERO FILL SWITCH
mMOvB (SP)+,SOMODE+1 ;;NUMBER OF DIGITS 10 TYPE

ADD #2,(SP) 2 :ADJUST RETURN ADDRESS
8R $TYPON
$TYPOC: MOVB #1,80FILL ;;SET THE ZERO FILL SWITCH
MOVB #6,30MODE +1 ;:SET FOR SIX(6) DIGITS
$TYPON: MOVB #5,80CNT ;:SET THE ITERATION COUNT
MOV R3.-(SP) ;:SAVE R3
MOV R4 ,-(SP) ;:SAVE R4
MOV R5,-(SP) ;:SAVE RS
zg\G/B RSGHOl. DE+1.,R4 ;oGET THE NUMBER OF DIGITS 10O TYPE
ADD #6.R4 ;. SUBTRACT IT FOR MAX. ALLOWED
MOVB R4, $SOMODE ;.SAVE IT FOR USE
MOVB $OF ILL R4 7;GET THE ZERO FILL SWITCH
MOV 12(SP) RS ;.PICKUP THE INPUT NUMBER
(LR R3 ;. CLEAR THE OUTPUT WORD
1%: ROL RS ;;ROTATE MSB INTO ‘'’
BR 33 ;.60 DO MSB
°%: ROL RS ;2FORM THIS DIGIT
. ROL RS
ROL RS
MOV RS5.R3
3s: ROL P3 J:GET LSB OF THIS DIGIT
DECB $SOMODE ;o TYPE THIS DIGIT?
BPL 3 ;.BR IF NO
BIC #177770,R3 ;.GET RID OF JUNK
BNE 43 2TEST FOR O
ST R4 ;. SUPPRESS THIS 0?
BEQ b} ;.BR JF YES
4% INC R4 ;:DON'T SUPPRESS ANYMORE 0'S
BIS #'0,R3 ;JMAKE THIS DIGIT ASCII
S$: BIS ¥ _R3 ;;MAKE ASCI] IF NOT ALREADY
MOVB  R3,8s ::SAVE FOR TYPING
TYPE ,8% ;.60 TYPE THIS DIGIT
7%: DECB SOCNT ;:COUNT BY 1
BGT e 3 ;:BR IF MORE TO DO
BLT 63 ;:;BR IF DONE

INC R& ;o INSURE LAST DIGIT ISN'T A BLANK

SEQ 0113
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3994
3995
3996

011460
011462
011464
011466
011470
011476
011500
011502
011503
011504
011505
011506

(olelelolelele)
b b o b b b b
vivawvivawniuiiu
Ng—a—n.—a—a—a
NOONSNOO

011600

elelelelelelele
—t e wd el b ol cnd b
b il ik ek il Sl b =b
RREZEEE
b aub
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o
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000744
012605
012604
812603

052702
110223

000002

020200
000020
000055

011724
000040

011714

000001
000040

000004

000001

177777

BINARY TO OCTAL (ASCII) AND TYPE

BR
6%: MOV
MOV
MOV
MOV
MOV
RTI
8% BYTE
$OCNT: .BYTE
$OFILL: .BYTE
$OMODE : ,WORD

23

(SP)+,RS
(SP)+ R4
(SP)+,R3
2(SP),4(5P)
(SP)+,(SP)

OOOO0O

;.60 DO THE LAST DIGIT

: ;RESTORE RS

; RESTORE R4

; ;RESTORE R3

;.SET THE STACK FOR RETURNING

;sRETURN

;:STORAGE FOR ASCII DIGIT

;o TERMINATOR FOR TYPE ROUTINE
;:OCTAL DIGIT COUNTER

;cZERD FILL SWITCH

;cNUMBER OF DIGITS TO TYPE

NS AL AAALLAS SRR SRRttt it stttz 22222 2R 20 2R

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

.*THIS ROUTINE IS USED TO CHANGE A 16-8BIT BINARY NUMBER TO A S-DIGIT
:*SIGNED DECIMAL (ASCII) NUMBER AND TYPE [T. DEPENDING ON WHETHER THE
:*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
:*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
: *REPLACED WITH SPACES.

.*CALL:
. * MOV
o ® TYPDS

$TYPDS:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
BPL
NEG
MOVB
1%: CLR
MOV
MOVE
°%: CLR
MOV
3%: SuB
BLT
INC
BR
(% ADD
TST
BNE
TS78
8M]
5%: ASLB
BCC
MOVB
6%: BIS
7% - BIS
MOVB

NUM, - (SP)

RO,~(SP)
R1.-(SP)
RZ,-(SP)
R3,-(SP)
R5,-(SP)
#20200,-(SP)
gg(SP),RS

RS
#'-,1(SP)
RO

#SDBLK ,R3
¥ (RS

Re
$DTBL (RO) ,R1
R1,RS

63

1(SP) ,-1(R3)
#'0,R2

# _RC
R2,(R3)+

;.PUT THE BINARY NUMBER ON THE STAC(K
;:G0 TO THE ROUTINE

;:PUSH RO ON STACK

;sPUSH R1 ON STACK

;;PUSH RZ2 ON STACK

;;PUSH R3 ON STACK

;cPUSH RS ON STACK

J:SET BLANK SWITCH AND SIGN
;.GET THE INPUT NUMBER

;:BR IF INPUY IS POS.

. cMAKE THE BINARY NUMBER POS.
;;MAKE THE ASCI] NUMBER NEG.
;. ZERO THE CONSTANTS INDEX
;. SETUP THE OUTPUT POINTER
J:SET THE FIRST CHARACTER TO A BLANK
;:CLEAR THE 8CD NUMBER

J:GET THE CONSTANT

;oFORM THIS BCD DIGIT

;:BR IF DONE

;. INCREASE THE BCD DIGIT BY 1

;;ADD BACK THE CONSTANT

;. CHECK JF BCD DIGIT=0

JoFALL THROUGH IF O

;:STILL DOING LEADING 0°S?

;:BR IF YES

s .MSD?

;:BR IF NO

JsYES==SET THE SIGN

;sMAKE THE BCD DIGIT ASCII

;sMAKE IT A SPACE IF NOT ALREADY A Dng

T
:PUT TH]S CHARACTER IN THE OUTPUT BUFFER

SEQ 0114
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4049 011632
4050 011634
4051 011640
4052 011642
4053 011644
64056 011646
4055 011650
4056 011652
4057 011654
4058 011662
4059
4060
4061
4062
4063
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073
4074
6075
4076

10

0000000
—t ) od el and amb ewd
NN N VN VN
ANININ) — = =2
F N NT T NN

011734
011736
011742
011744
011746
011752

754

&~

~

8
QOOO0O0O0
Por ouar-Qner Ghuer Qo Qurd
NIV
SRS

CPU M

olelelelele
b el wnad wd ook =
— md b wmd b w=b
JIRRER
—‘gONN o

000010

177777

011724
000002

000002

011754

177776

000004

L
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

SEQ 0115

TST (RO)+ : 1 JUST INCREMENTING

CMP RO.#10 :*CHECK THE TABLE INDEX

BLT 2 2260 DO THE NEXT DIGIT

BGT 8$ 22G0 YO EXIT

MOV RS,R2 S:GET THE LSD

BR 6% ::GO CHANGE TO ASCII
8s: ISTB  (SP)+ ::WAS THE LSD THE FIRST NON~ZERO?

BPL 9 ::BR IF NO

MOVB  =1(SP),=2(R3)  ::YES=-SET THE SIGN FOR TYPING
9% : CLRB  (R3) *:SET THE TERMINATOR

MOV (SP) +,RS *:POP STACK INTO RS

MOV (SP)+.R3 S:POP STACK INTO R3

MOV (SP)+.R2 1:POP STACK INTO R2

MOV (SP)+.R1 1:POP STACK INTO R1

MOV (SP)+.R0 *:POP STACK INTO RO

TYPE $DBLK L NOW TYPE THE NUMBER

MOV 2(SP) .4 (SP) “ADJUST THE STACK

MOV (SP)+. (SP)

RTI ::RETURN TO USER
$DTBL: 10000.

1000.

100.

10.
$DBLK: .BLKW 4
";tttt't*'iltt*iit*itittttttt.tt*ttl’tﬁtf.ﬁtttttl’tt*tttti‘t*ttl’tti
.SBTTL TRAP LECODER

;*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE 'TRAP'' INSTRUCTION
;*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
:*0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL

;*GO TO THAT ROUTINE.

$TRAP: MOV RO,~(SP) ::SAVE RO
MOV 2(SP) ,RO ;;0ET TRAP ADDRESS
TST «(RO) :;BACKUP BY 2
MCvB (RO) ,RO ..GET RIGHT BYTE OF TRAP
MOV $TRPAD(RO) ,RO ;. INDEX TO TABLE
RTS RO ;:G0 TO ROUTINE

.SBTTL TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF
;*BY THE "‘TRAP'' INSTRUCTION.

. ROUTINE

$TRPAD:
S$TYPE .2 CALL=TYPE TRAP+0(104400)
$TYPOC ;.CALL=TYPOC TRAP+2(104402)
$TYPOS ;.CALL=TYPOS TRAP+4(104404)
STYPON . ,CALL=TYPON TRAP+6(104406)
$TYPDS ;.CALL=TYPDS TRAP+10(104410)

SUBTAB: .WORD .

.END

THE ROUTINES CALLED

TTY TYPEOUT ROUTINE

TYPE OCTAL NUMBER (WITH LEADING ZERQS)
TYPE OCTAL NUMBER (NO LEADING ZERCS)
TYPE OCTAL NUMBER (AS PER LAST CALL)
TYPE DECIMAL NUMBER (WITH SIGN)
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A = 000107 1529% 15314 15794 15814 16464 16484 17144 17154 19014 19594 19604 20034 20044
20724 20734 21084 21094 21264  2128& 21494 21504 21954 21964 22204 22214 22394
226404  2074M 2275 229N 22934 23334  2334M 23734  2374M 23984 2309 24484 24494
24BN 2483 25294 25304 25854 258G 20224 2623k 2672 26734 27004 27014 2725#
27264  2756M  2755M  2793M  2794M  2BSON  2BGIAN 2917 29184 29384 29394 29904 2991«
306414 30424 30734 30744 31074 31084 31534 31544 31974 3198¢ 32354 32364 3276
32774 33164 33184 33634 33644 33974 3398 3440k 3441w 34764 3477H 35104 3511
35364 35374 35564 3557 36334 36344

ADCRO 001544 896 897 898 9004 915

ADDRO 002250 1107 1108 1109 1My 1125

AFTER 006572 2983 29934 2999 3007 3015

ASLRO 001656 945 946 947 9494 962

ASRRO 001730 972 973 974 976N 989

BAD 005140 2272 22854 2294 2297

8AD1 005432 2443 24564

BICRO 002176 1080 1081 1082 10844 1097

BISRO 002220 1092 1093 1094 10964 1112

BITRO 002152 1067 1068 1069 10714 1085

8ITO0 = 1 1344 2892

BITOO = 000001 1244 134

BIT01 = 000002 1234 133

BITO2 = 000004 1224 132

BITO3 = 000010 1214 131

BITO4 = 000020 1204 130

BITOS = 000040 1194 129

BIT06 = 000100 1184 128 2848

BIT07 = 000200 1174 127

BITO8 = 000400 1164 126

BITO9 = 001000 1154 125

BIT1 = 000002 1334

BIT10 = 002000 1144

BIT11 = 004000 11354

B8IT12 = 010000 1124

BIT13 = 020000 1114

BIT14 = 040000 1104 2697

BIT15 = 100000 1094 1939 2107 2370 2394 2447 2478 2548 2617 2649 2724 2836 2937
3190 3231 3274 3361 3366 3439 3473

BITZ2 = 000004 1324

BIT3 = 000010 1314

BIT4 = 000020 1304 1537 1681

BITS = 000040 1294

BITé = 000100 1284

BIT7 = 000200 1274 3194

BIT8 = 000400 1264

BIT9 = 001000 1254

BPTVEC= 000014 1414 3727+

CACH/E= 000114 1484

CLRRO 001460 861 882 863 8654 878

CMPRO 002316 1132 1133 1134 11364

COMRO 001524 885 886 887 8894 901

CONTRL= 177746 158+ 617 3816+

CPUERR= 177766 1714

(R = 000015 468 3917 3927

CRLF = 000200 478 3793 3890 3927 '

DECRO 001614 922 923 924 924 938 '

DISPLA= 177570 41
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CEKBAD.P11 16-APR~80 10:00 CROSS REFERENCE TABLE == USER SYMBOLS SEQ 0117

bum = 000007 15294 15794 16464 17144 19014 19594 20034 20724 21084 21264 2149 21954 22204
22394 2274k 22924 23334 23734 2398 2448 24BN 25294 258B5H 26224 26724 27004
27254 27544 2793M 28594 29174 2938 29904 30414 30734 31074 31534 31974 32354
32764 33164 33634 33974 34404 34764 35104 35364 35564 36534

EMTVEC= 000030 144K 3667 3668+

ERRVEC= 000004 1374 3759«

ER25 003656 1717#

FORKA 003366 1534 15444

GNS = wrwwer | 424 3792 3807 3814 4098 4099 4100 410 4102

GOOD 005120 2272 2276

GRAIT 002354 1174 11784 1194

GRA2T 002410 1193 11974 1213

HIADRS= 177742 1564

HITMIS= 177752 1604

HT = 000011 44# 3888 3927

INCRO 001634 933 934 935 9374 950

10TVEC= 000020 1424

IT 006420 2886 28894 2891

uY 004304 19024

IUT100 007512 34414

IUT101 007556 34774

IUT102 007636 35114

IUT103 007670 35374

IUT104 007736 35574

IUT107 010112 36344

IUT26 003334 15314

IUT25 003430 15814

Iu126 003524 16484

1IUT27 003654 17154

IUT32 004426 19604

IUT33 004504 2004#

IUT34 004630 207

IUT35 004710 21094

CJUT36 004732 21284

IUT37 004754 21504

IUT60 005020 21964

1UT41 005054 22214

[UT42 005076 2240N

IUT43 005126 22758 22934

[IUT44 005220 23344

IUT45 005302 2374M

IUT46 005330 23994

IUT47 005414 24494

IUT50 005460 24834

IUT51 005536 25304

IUTS2 005632 25864

IUTS3 005706 26234

IUTSS 005776 26734

JIUT56 006024 2701#

IUTS7 006060 27264

IUT80 006116 27554

IUT61 006144 27944

IUT6Z2 006344 28614

IUT63 006464 29184

1UT64L 006512 29394

IUT65 006570 29914
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IUT66 006722 30424

IUT67 006750 30744

IuT70 007004 3108#

IUT71 007062 3154w

1UT72 007136 31984

Iut73 007176 32364

IUT?74 007250 32774

IVuT7Ss 007312 3318#

1WT76 0073764 33644

IUT?77 007436 33984

JMPTO 2671 26754
JMPIAD 005032 2193 22054
JMP2AD 005056 2219 22234
KDPARO= 172360 314
KDPAR1= 172362 3154
KDPAR2= 172364 316
KDPAR3= 172366 3174
KDPARL= 172370 318#
KDPARS= 172372 3194
KDPARG6= 172374 3204
KDPAR7= 172376 3214
KDPDRO= 172320 2924
KDPDR1= 172322 2934
KDPDR2= 172324 294N
KDPDR3= 172326 295
KDPDR4= 172330 2964
KDPDRS= 172332 2974
KDPDR6= 172334 298«
KDPDR7= 172336 29N
KERSTK= 001100 I
KIPARO= 172340 3034
KIPART= 172342 3044
KIPAR2= 172344 3054
KIPAR3= 172346 3064
KIPAR4= 172350 307#
KIPARS= 172352 308#
KIPARG= 172354 3094
KIPAR7= 172356 3104
KIPDRO= 172300 2814
KIPDR1= 172302 2824
KIPDR2= 172304 2834
KIPDR3= 172306 284#
KIPDR4= 172310 2854
KIPDRS= 172312 2864
KIPDR6= 172314 2874
KIPDR7= 172316 2884

LF = 000012 454 3921 3927
LOADRS= 177740 1554

MAINT = 177750 1594

MAPHO = 170202 3984
MAPHOO= 170202 3344 398
MAPHO1= 170206 3T 400
MAPHO2= 170212 338# 402
MAPHO3= 170216 340 404
MAPHOL= 170222 3420 406
MAPHOS= 170226 LIAN 408
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MAPHOG= 170232 3464 410
WPHO7= 170236 3484 £12
MAPH1 = 170206 4L00#
MAPH10= 170240 3504
MAPH11= 170246 3524
MAPH12= 170252 354
MAPH13= 170256 3564
MAPH14= 170262 3584
MAPK15= 170266 3604
MAPH16= 170272 3624
MAPH17= 170276 3644
MAPHZ = 170212 4028
MAPH20= 170302 3664
MAPH21= 170306 3684
MAPH22= 170312 3704
MAPH23= 170316 3724
MAFH24= 170320 374
MAPH25= 170326 3764
MAPH26= 170332 3784
MAPH27= 170336 3804
MAPH3 = 170216 4044
MAPH30= 170342 3824
MAPH31= 170346 3844
MAPH32= 170352 3864
MAPH33= 170356 388#
MAPH34= 170362 3904
MAPH35= 170366 3924
MAPH36= 170372 3944
MAPH37= 170376 3964
MAPH4 = 170222 4064
MAPHS5 = 170226 4084
MAPHS = 170232 4104
MAPH? = 170236 L1240
MAPLO = 170200 3974
MAPLOO= 170200 3334 397
MAPLO1= 170204 3354 399
MAPLO2= 170210 3374 401
MAPLO3= 170214 339# 403
MAPLO4= 170220 341a 405
MAPLOS5= 170224 3434 407
MAPLOG6= 170230 3454 409
MAPLO7= 170234 3474 411
MAPLY = 170204 3994
MAPL10= 170240 3494
MAPLT1= 170244 3514
MAPL12= 170250 3534
MAPL13= 170254 3554
MAPL14= 170260 3574
MAPL15= 170264 359#
MAPL16= 170270 3614
MAPL17= 170274 3634
MAPL2 = 170210 401 ¥
MAPL20= 170300 3654
MAPL21= 170304 3674
MAPL22= 170310 3694

23= 170314 3714
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CEKBAD.P11 16-APR-80 10:00 CROSS REFERENCE TABLE == USER SYMBOLS SEQ 0120

MAPL24= 170320 3734

MAPL25= 170324 3754

MAPL26= 170330 377#

MAPL27= 170334 3794

MAPLY = 170214 4034

MAPL30= 170340 381#

MAPL31= 170344 383+

MAPL32= 170350 385#

MAPL 33= 170354 387#

MAPL 34= 170360 38954

MAPL35= 170364 3914

MAPL36= 170370 3934

MAPL37= 170374 3954

MAPLL = 170220 4054

MAPLS = 170224 4074

MAPLS = 170230 4O

MAPL7 = 170234 4114

MEMERR= 177744 1574

MMRO = 177572 1824 186

MR = 177574 1834 187

MR2 = 177576 1844 188

MR3I = 172516 1854 189

MMVEC = 000250 1504

MOVBRO 002126 1047 1048 1049 1050 10564

MOVRO 002130 1054 1059# 1072

N = 000735 6364 6564 6624 6824 6884 7074 7134 7324 7384 7604 777H 7834 8014
8074 8244 8304 BabH 8664 8784 8904 9014 9154 9274 9384 9504 9624
Q774 989% 10034 10164 10244 10374 10574 10604 10724 10854 10974 11124 11254
11374 11674 11704 11754 11864 11894 11944 12054 12084 12134 12214 12254 12294
12334 12404 1264 1256K 12604 12660 12704 12824 12864  1292¢ 12964 13084 13124
13184 13224 1334 13384 13444 13484 13604 13644 13704 13744 13864 13904 1396w
14004 14354 14394 1444 14484 14538 14578 14624 14668 14718 14758 14804  1484H
15484 15514 15564 15844 15994  1602¢ 16064 16094 16134 16624 16664 16734 16774
16844 16874 16914 16964 17274 1730 17454 17488 17738 17794 17874 1792¢ 18014
18084  181/4 18244 18334 18404 1848# 18514 18604 18694 18784 1914# 19174 19214
19294 19374 19634 19724 20134 2016¢ 20254 20304 20334 20444 20474 20514
20864 20894 21124 21314 21564 21594 22004 22034 22084 22254 22794 22BN Q2864
2297A 23084 23404  2344M 23498 2354m 23778 26405H  2L08BNF 454N 2457 L8 2494
25424 254068 2552 557N 2560 25924  2S595K  2599M 26288 2632 D635 26538  2657#
26764  2706A 2729 27334  2737M 27594 28004 28034  2B6BN  2872¢ 2B77 28BN 2RB7#
2B46A 29214 2943 29474 29974 30054 30094 30134 30244 30464 30784 31144  3i20#
31234 31284 31604 31644 32034 32064 32424 32464 32838  I286¢ 33214 33244 33084
33304 33364 33704 3373 34044 34084 34454 3448 34834 34BF 35144 35404 35608
33754 35994  3LOGK 36114 3638¢  364L4N 3678F 36824 36864 36934 35084 37034 37074
37114 37154 3718% 37214 3730 37344 37654 376Ba 37724 37758 37794

NEGRS 003446 1586 1587 1588 15904

NEXTT 005102 2238 22434

OVER 002344 1162 11724

OVERZ 002400 1181 11914

OVER3 002434 1200 12104

PIRQ = 177772 3on

PIRQVE= 000240 16494

POINT 005634 2581 25884

POINTT 006350 2829+ 2842 28644

POINT2 007064 3152 31564 3158

003526 16514 1655 1671 1675
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PRO
PR1
PR2
PR3
PR&
PRS
PR6
PR7
PS
PSW

L T O T I O T T I T [ B HA T

g
>

SEQENC
SIPARO=
SIPAR1=
SIPAR2=
SIPAR3=
SIPARG=
SIPARS=
SIPARG=
SIPAR7=
SIPDRO=
SIPDR1=
SIPDR2=
SIPDR3=
SIPDR4=
SIPDRS=
SIPDR6=
SIPDR7=
SIZEHI=
ISIZELO=
SKIP

000000
000040
000100
000140
000200
000240
000300
000340
177776
177776
000024
0000190
001700
001572
002330
002364
002420
003510
001752
172260
172262
172264
172266
172270
172272
172274
172276
172220
172222
172224
172226
172230
172232
172234
172236
010470
172240
172242
172244
172246
172250
172252
172254
172256
172200
172202
172204
172206
172210
172212
172214
172216
177762
177760
005122

[ali
an
734
LN
75#
6N
L
784
36#
37
3760+
1434
1384
957
910
11634
11824
12014
1594
984
2704
27N
2724
273
274N

1
227

MACY11 30A(1052)

3590
3760
3635

1654

3669+
958
911
1167
1186
1205
16114
985

22734

17-APR-80

3641
2844

9614
9144

988#

E 10
13:06 PAGE 83
CROSS REFERENCE TABLE -- USER SYMBOLS

3642 3665
2988 3590+ 3593

927 977

1003

3595

3597

3604

3640

3665+

SEQ 0121

3691
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SRO = 177572
SR1 = 177574
SR = 177576
SR3 = 172516
STACK = 001100
START 001202
STKLMT= 177774
SUBRO 002274
SUBTAB 011766
SUPSTK= 000700
SWABRO 002000
SWR = 177570
SW0 = 000001
SWO0 = 000001
SwO1 = 000002
SwQ2 = 000004
Sw03 = 000010
SWwO4 = 000020
SWOS = 000040
Sw06 = 000100
SWO07 = 000200
SWw08 = 000400
Sw09 = 001000
Swli = 2
Swi10 = 002000
SW11 = 004000
Sw12 = 010000
Sw13 = 020000
Swlé = (040000
SW15 = 100000
SW2 = 000004
Sw3 = 000010
SWwe = 000020
SWS = 000040
SWw6 = 000100
SW7 = 000200
SW8 = 000400
SWw9 = 001000
SXTRO 002024
SXT2 002040
SYNC24 003332
SYNC25 003426
SYNC26 003522
SYNC27 003652
SYNC31 006302
SYNC32 004424
SYNC33 004502
SYNC34 (004626
SYNC35 004706
SYNC36 004730
SYNC37 004752
"SYNC4L0 005016
SYNC41 005052
SYNC42 005074
SYNC43 005124
SYNC44 005216

1864
1874
188#
1894
304
428
38¥
1120
1720
30

MACY11 30A(1052)
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28832338 28 gN I«

—
QO
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22924
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CROSS REFERENCE TABLE == USER SYMBOLS

32 33 2269 2404 2451

1122 11244 1137

1000 10024 1016
3782+

1013 10154 1024

2519

2648

2833

3629

3666

SEQ 0122

3754
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SYNC4S
SYNC46
SYNC&?7
SYNCSO
SYNCS1
SYNCS2
SYNCS3
SYNCSS
SYN(CS6
SYNCS?7
SYNC6OC
SYNC61
SYNCE2
SYNC63
SYNC64
SYNC6ES
SYNCS6
SYNC67
SYNC70
SYNC?71
SYNC72
SYNC?73
SYNC74
SYNC?75
SYNC76
SYNC77
SYN100
SYN101
SYN102
"SYN103
SYN104
SYN10Q?7

TESTCC
TKVEC =
TPVEC =

TST1
1ST10
TST100
TST101
TST102
1ST103
TST104
TST10S
TST106
TST107
TST11
1ST110

TIST111
TST12
TST13

005300
005326
005412
005456
005534
005630
005704
005774
006022
006056
006114
006142
006342
006462
006510
006570
006720
006746
007002
007060
007134
007174
007246
007310
007372
007434
007510
007554
007634
007666
007734
010110

= 177764

010140

010360
001430
001442

16-APR-80 10:00

2373
23984
2448
24824
25294
25854
26224
26724
27004
27254
2754m
27934
2846
29174
29384
29904
30414
30734
3107#
31534
31974
3235#
32764
23164
33634
33974
34L40n
34764
35104
35364
3556w
36334
1704
1394
15544
1464
1474
1454
16404
873
6284
781
3401
3444
3480
3513
3539
3559
3574
3594
805
3643
3730
3692
828
844

28594

3725+

874
636
7954
34334
34714
35044
35324
35504
35674
35894
36284
8184

3734

3752
8404
8584

| G 1
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CROSS REFERENCE TABLE -- USER SYMBOLS

3736«

875
3849

3445
3483
3514
3540
3560
3575
3599
3638

824
3678

3765
846
866

3785«
8774

3448
3486

3606
3644

3682
3768

3804% 3831«

890

3611

3686 3693 3698 3703
3772 3775 3779

3707

3711

3715

3718

SEQ 0123

37
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CEKBAD.P11  16~APR-80 10:00 CROSS REFERENCE TABLE =-- USER SYMBOLS

1ST16 002320 11594 1175

TSTIS 002526 1243 1252¢ 1256 1260 1266 1270 1435
1466 1471 1475 1480 1484

1ST16 002566 1269 12784 1282 1286 1292 1296

1ST17 002626 1295 1304 1308 1312 1318 1322

1ST2 001226 636 6504 656

1ST20 002666 1321 13304 133¢ 1338 1344 1348

TST21 002726 1367 13564 1360 1364 1370 1374

1ST22 002766 1373 1382¢ 1386 1390 1396 1400

1ST23 003026 1399 1409%

1ST24 003306 15194 1548 1551 1556

1ST25 003414 1555 15744 1584 1599 1602 1606 1609

TSTo6 003516 1612 16668 1662 1666 1673 1677 1684

T1ST27 003646 1695 1712 1727 1730 1745 1748

TST3 001246 660 6754 682

T1ST30 003742 1737 17678 1773

TST31 004274 1877 1898 1914 1917 1921 1929 1937

1ST32 004416 19564 1963 1972

TST33 004460 1971 1994 2013 2016 2025 2030 2033

TST34 004612 2026 20684 2082 2086 2089

TST35 004670 2076 21034 2112

1ST36 004716 2111 2:22¢ 2131

TST37 004740 2130 21454 2156 2159

TST4 001270 686 7004 707

TST40 005004 2154 2191 2200 2203 2208

TST41 005044 2206 22184 2225

1ST42 005066 2224 2237H

TST43 005104 20684 2279 2282 2286

TST4d 005202 2306 2328# 2340 2344 2349 2354

TST45 005262 2353 23684 2377

1ST46 005310 2376 23934 2405 2408

TST47 005352 2401 24364 2454 2457

ISTS 001312 711 7254 732

TST50 005434 2453 24764 2489 2494

TSTS1 005476 2485  2518¢ 2542 2546 2552 2557 2560

1STS2 005612 2533 25794 2592 2595 2599

TST53 005660 2598 26154 2628 2632 2635

TST54 005734 2625  J647M 2653 2657

TST35 005766 2656 26704 2676

T1ST56 006004 26954 2704

1ST57 006032 2703 27184 2729 2733 2737

TST6 001334 736 7548 760

TST60 006102 2736 27504 2759

1ST61 006126 2758 2789 2800 2803

1ST62 006166 2797 2826w  2B&B 2872 2877 2881 2887

TST63 006436 2893 29114 2921

TST6h 006472 2920 2933 2943 2947

TST6S 006532 2946 2980 2997 3005 3009 3013 302

1ST66 006702 3023 30374 3046

1ST67 006734 3045 30694 3078

1ST7 001350 758 77w 777

TST70 006764 3077 3103 3114 3120 3123 3128

1ST71 007046 3127 31504 3160 3164

15172 007104 3157 31894 3203 3206

1ST73 007154 3200 3230 3042 3246

1ST764 007220 3239 32704 3283 3286

1439

2044

2894

1444

1691

2047

1448

1696

2051

1453

1457

SEQ 0124

1462
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CEXBAD.P11 16-APR-80 10:00 CROSS REFERENCE TABLE -~ USER SYMBOLS SEQ 0125

1ST7S 007274 3280 33124 3321 3324 3328 3332 3336

TST76 007352 3535 33584 3370 3373

IST77 007416 3367 33934 3404 34,08

TYPDS = 104410 41024

TYPE = 104400 3790 3805 3812 3840 3893 3988 4054 4098#

TYPOC = 104402 3811 40994

TYPON = 104406 41014

TYPOS = 104404 41004

167 007322 3314 33264

T67A 007310 33174 3326

T678 007314 33204 3330

T67C 007320 3320 33234

71 010120 3631 36404

173 007526 3436 34474

UDPARO= 177660 2264

UDPAR1= 177662 227H

UDPARZ2= 177664 228#

UDPAR3= 177666 2294

UDPAR4L= 177670 2304

UDPARS= 177672 231

"UDPARG= 1776764 2324

UDPAR7= 177676 233

UDPDRO= 177620 204H

UDPDR1= 177622 205#

UDPDRZ2= 177624 2064

UDPDR3= 177626 207

UDPDR4= 177630 208~

UDPDRS= 177632 209#

UDPDR6= 177634 210

UDPDR7= 177636 211

UIPARO= 177640 2154

UIPAR1= 177642 2164

UIPAR2= 177644 2174

UIPAR3= 177646 2184

UIPARG&= 177650 2194

UIPARS= 177652 2204

UIPARG= 177654 22

UIPAR7= 177656 2224

UIPDRO= 177600 1934

UIPDR1= 177602 1944

UIPDR2= 177604 1954

UIPDR3= 177606 1964

UIPDR4= 177610 1974

UIPDRS= 177612 1984

UIPDRG6= 177614 1994

UIPDR7= 177616 200#

USESTK= 000600 I

XORRO 002064 1032 1033 1034 10364 1057 1060

Y = 000767 6394 6574 664N 6834 689# 7084 7144 7334 7394 7614 7784 7854 802#
8084 8254 831» 847H 8674 11684 11714 11764 1187# 11904 11954 12064  1209#
12164 12228 12268 12304 12344 12414 1245 12574 12614 12678 12718 12838 1287#
12930  1297# 13094 13134 1319# 13%2: 13354 13394 13454  1349#% 13614 13654 1371#
13754 13874 13914 13974 14014 14 14404 14458 146498 14654 14588 14638 1467
14728 14764 14814 14854 15854 17804 1788¢ 17934 18024 18094 1818« 18254 18344
18414 18494 18524 18614 18704 18794 2309#

$8DADR 001122 L7604



CEXBADO 11/70 (PU #1
CEKBAD.P11

$BDDAT
$CHARC
$CMTAG
$CM1
$CM2

o
&
"nann

SOCNT
$SOMODE
$PASS

$RDDEC=
$RDL IN=
$SRDOCT=
$REGAD

001126
011256
001100
000003

011504
011506
001100
001172

fhkkat (J
revaer |J
Tatanr (J
kekenr |

001152

16~APR-80 10:00

L4784
3903+
LE4N
450n

3910

el
Tl
490
LOun
3893
4064
3842
40684
3788

38504
3801

1654

3896
3927

3919«

L9oN
492N

LO54
3927
40724
38484

38444

38354

1679

3927

3798+

39244

L4934
4934

L4964

3839

1681

3800+

642
809#

16164
2037
2244M

27394
3028

3527

3967«
3832+

J
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CROSS REFERENCE TABLE -- USER SYMBOLS

4974

2158«

667

8324
1326
16984
2093
23114
2567
27794
2061
33474
3545

40044
3850

10

6904

834
13504
1700
2114M

692
8484

7154

850
13764
1752
21334
2358
26374
2807
31394
3385
35784

717
11414
1378
18804

7454
1143
14024
1882
21704
2382
26594
2906
31784
3423
36134

747
12464
16404
19414
2172
2618#
2661
29234
3180
34604
3615

SEQ 0126

7624
1248
15094
1943
22104
2420
26814
2925
3218#
3462
36554



CEKBADO 11/70 CPU M
16-APR~80 10:00

CEKBAD.P11

$REGO 001154
$REG1 001156
$REG2 001160
$RT 1] 005610
$SAVRE= tawuxse
$SETUP= 000024
$STUP = 177777
$SVPC = 000204
$SWR = 160000
$TKB 001140
$TKS 001136
$TMPO 001162
$TMP1 001164
$TMP2 001166
$TMP3 001170
$IN = 000112

4904
L9m
L9224
2522
6103
L17m
4174
L45n
oSN
1160
1899
2394
2912
3434
3849
4814
4804
4934
494N
2124
2719
3104«
3472
Lo54
3275«
3553
496N
#
686
762
8414
1260
1308
1357#
1402
1581
1666
1730
1921
2004
2073
2126
2195
22384
2311
2376
2453
2530
2598
2656
2706
2759
2872
2934n
3013
3077

2155+

25594

3788
38184
454
497
1253
1957
2437
2934
34,72
3850

2994+

3809+

26714

3104n

3810

676
1331
2104
2580
3070
3551

3551

K 10
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CROSS REFERENCE TABLE -- USER SYMBOLS

726
1383
2146
2648
315
3590

3568
2009
2369
2982
3240
3533«

3437

772
1520
2219

3231
3665

2069

796
1575

3753

1344

1556
16454
17134
1899#
1972

2111
2156
2221

2356
2418

2
2585
2635
27514

28274
2918

3059
3127

819
1645
2269

3825

841
1713
2329

3359
3832

SEQ 0127

859
1768
2369
2827
3394
3843

2105
2696
3076
3438

3271
3538

682

832
1256
13054
1350
1400
1579
1662
1727
1917

2072
2123
21924
2227

2374
2649
2529
2593
2653
2704
2758

2923
3009
3074
3151a
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3153 3156 3157 3160 2164 3178 31904 3197 3198 3200 3203 3206 3218
32314 3235 3236 3239 32642 3246 3259 32714 3276 3277 3280 3283 3286
3296 33134 3316 3318 3321 3324 3328 3332 3335 3336 3347 33594 3363
3364 3367 3370 3373 3383 3394w 3397 3398 3401 3404 3408 3421 34340
3440 3441 3444 3445 3448 3460 36724 3476 3477 3480 3483 3486 3496
35054 3510 3511 3513 3514 3525 35334 3536 3537 3539 3540 3543 35514
3556 3557 3559 3560 3562 3568# 3574 3575 3578 35904 3594 3599 3606

3611 3613 36294 3633 3634 3638 3643 3644 3655 36654 3678 3682 3686
3692 3693 3698 3703 3707 3711 3715 3718 3721 3730 3734 3737 3753
3765 3768 3772 3775 3779

$TPB 001144 (834 2831 2832 3916« 3927
$TPFLG 001151 874 3876 3927
$TPS 001142 482# 2827 2828 2829 2830 3914 3927
S$TRAP 011734 3785 3804 3831 40824
$TRP = 000012 40B9% 40994 41004 41014 4102# 41034
$TRPAD 011754 4086 40974
$TSTNM 001102 LON
STYPBN= rannne | 4103
$TYPDS 011510 4018% 4102
STYPE 011046 38764 4089 4098
STYPEC 011212 3895 3902 3909 39144 3915
STYPEX 011260 3920 3922 39254
$TYPOC 011306 39584 4099
$TYPON 011322 3957 39604 4107
$TYPOS 011262 3953 4100
$SGET4= 000000 38434
$$TN = 0001705 5204 57 5284 5294 5314 5324 534n 5364 5384 54C# 5424 5454 S464
5484 5504 5514 3524 5534 SS5#4 5564 5584 5594 5614 S63# 5644 5654
S67# 5694 5714 5734 S77# 5784 5804 5824 5844 5864 5884 590# 5934
S594# 5954 5974 5994 6014 6034 6054 6064 6084 6054
$$TPS 006422 2830 28904
$$TRP = 000002 4088¢ 4099 4100 410 6102 4103
$OFILL 011505 3954 3958+ 3968 40034
. = 011770 4204 424 426N 449 4504 4524 L4540 4620 500 636 656 662 682
688 707 713 732 738 760 777 783 801 807 824 830 846
864 866 876 878 888 890 899 901 913 915 925 927 936
938 948 950 960 962 975 977 987 989 1001 1003 1014 1016
1022 1024 1035 1037 1055 1057 1060 1070 1072 1083 1085 1095 1097
1110 1112 1123 1125 1135 1137 1167 1170 1175 1186 1189 1194 1205
1208 1213 1221 1225 1229 1233 1240 1244 1256 1260 1266 1270 1282
1286 1292 1296 1308 1312 1318 1322 1334 1338 1344 1348 1360 1364
1370 1374 1386 1390 1396 1400 1435 1439 1444 1448 1453 1457 1462
1466 1471 1475 1480 1484 1548 1551 1556 1584 1589 1599 1602 1606
1609 1613 1662 1666 1673 1677 1684 1687 1691 1696 1727 1730 1745
1748 1773 1779 1787 1792 1801 1808 1817 1824 1833 1840 1848 1851
1860 1869 1878 1914 1917 1921 1929 1937 1963 1972 2013 2016 2025
2030 2033 2044 2047 2051 2082 2086 2089 2112 2131 2156 2159 2200
2203 2208 2225 2279 2282 2286 2297 2308 2340 2344 2349 2354 2377
2405 2408 2454 2457 2489 2494 2542 2546 2552 2557 2560 2592 2595
2599 2628 2632 2635 2653 2657 2676 2704 2729 2733 2737 2759 2800
2803 2868 2872 2877 2881 2887 2894 2921 2943 2947 2997 3005 3009
3013 3024 3046 3078 3114 3120 3123 3128 3160 164 3203 3206 3242
3246 3283 3286 3321 3324 3328 3332 3336 3370 3 3404 3408 3445

3682 3686 3693 3698 3703 3707 3711 3715 3718
3768 3772 3775 3779 38084 3850 38534 3927 40724
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COMA 16624
COMAA 23774

com8 16654 1666
CoMBB 24854

comMC 16864 1687
camcc 31144

coMD 19294

COMDD 37740 3775
COME 19164 1917 20464 2047
COMEE 37674 3768
COMENT  2559# 2560
COMFF 37784 3779
COMG 22814 2282
COMGG 36974 3698
CamH 22814 2286
COMHH 37024 3703

DOC 1 527 528 529 531 532 534 536 538 540 542 545 546 548 550
577 578 580 582 584 586 588 590 593 594 595 597 599 601 603
DOCEXP 4 527 528 529 531 532 534 536 538 540 542 545 546 548 550

551 352 553 955 556 558 559 561 563 564 565 567 569 571 573
577 578 580 582 584 586 588 590 593 594 595 597 599 601 603

ENDCOM ” Y164

ERROR 344

ERRORD # 635 655 661 681 687 706 712 731 737 759 776 782 800 806
823 829 845 865 877 889 900 914 926 937 949 961 976 938 1002
1015 1023 1036 1056 1059 1071 1084 1096 111 1124 1136 1167 1169 1175 1186
1188 1194 1205 1207 1213 1221 1225 1¢29 1233 1240 1244 1256 1260 1266 1270
1282 1286 1292 1296 1308 1312 1318 1322 1334 1338 1344 1348 1360 1364 1370
1374 1386 1390 1396 1400 1435 1439 1444 1448 1453 1457 1462 1466 1471 1475
1480 1484 1548 1550 1556 1584 1599 1601 1606 1608 1613 1662 1665 1673 1677
1683 1686 1690 1696 1727 1729 1745 1747 1773 1779 1787 1792 1801 1808 1817
1824 1833 1840 1848 1851 1860 1669 1878 1914 1916 1920 1929 1937 1963 1972
2013 2015 2025 2030 2032 2044 2046 2050 2082 2086 2088 2112 2131 2156 2159
2200 2202 2208 2225 2279 2281 2285 2297 2307 2340 2343 2349 2354 2377 2405
2407 2454 2456 2489 2493 2542 2546 2552 2556 2559 2592 2594 2599 2628 2632
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2634 2653 2657 2675 2704 2729 2733 2737 2759 2800 2802 2868 2872 2877 2881
2887 2894 2921 2943 2947 2997 3005 3009 3013 3024 3046 3078 3114 3120 3122
3128 3160 3163 3203 3205 3242 3245 3283 3285 3321 3323 3328 3332 3336 3370
3372 3404 3407 3445 3447 3483 3485 3514 3540 3560 3575 3599 3606 3610 3638
3644 3678 3682 3686 3693 3697 3702 3706 3710 3714 3717 3720 3729 3733 3765

ESCAPE L. L4164

HLT » 636 656 662 682 688 707 713 732 738 760 777 783 801 807
824 830 846 866 878 890 901 915 927 938 950 962 977 989 1003
1016 1024 1037 1057 1060 1072 1085 1097 1112 1125 1137 1167 1170 1175 1186
1189 1194 1205 1208 1213 1221 1225 1229 1233 1240 1244 1256 1260 1266 1270
1282 1286 1292 1296 1308 1312 1318 1322 1334 1338 1344 1348 1 1364 1370
1374 1386 1390 1396 1400 1435 1439 1444 1448 1453 1457 1462 1466 1471 1475
1480 1484 1548 1551 1556 1584 1599 1602 1606 1609 1613 1662 1666 1673 1677
1684 1687 1691 1696 1727 1730 1745 1748 1773 1779 1787 1792 } 1808 1817

1824 1833 1840 1848 1851 1860 1869 1878 1914 1917 1921 1929
2013 2016 2025 2030 2033 2044 2047 2051 2082 2086 2089 2112 2131 2156 2159
2200 2203 2208 2225 2279 2282 2286 2297 2308 2340 2344 2349 2354 2377 2405
2408 2454 2457 2489 2494 2542 2546 2552 2557 2560 2592 2595 2599 2628 2632
2635 2653 2657 2676 2704 2729 2733 2737 2759 2800 2803 2868 2872 2877 2881
2887 2894 2927 2943 2947 2997 3005 3009 3013 3024 3046 3078 3114 3120 3123
3128 3160 3164 3203 3206 3242 3246 3283 3286 3321 3324 3328 3332 3336 3370
3373 3404 3409 3445 3448 3483 3486 3514 3540 3560 3575 3599 3606 3611 3638
3644 3678 2682 3686 3693 3698 3703 3707 371 3715 3718 3721 3730 3734 3765

IDN 28814

LABEL w1529 1579 1646 1714 1901 1959 2003 2072 2108 2126 2145 2195 2220 2239
2274 2292 2333 2373 2398 2448 2482 2529 2585 2622 2672 2700 2725 2754 2793
2859 2917 2938 2990 3041 3073 3107 3153 3197 3235 3276 3316 3363 3397 3440
3476 3510 3536 3556 3633

LABEL1 w153 1581 1648 1715 1960 2004 207% 2109 2128 2150 2196 2221 2240 2275
2293 2334 2374 2399 2449 2483 2530 2586 2623 2673 2701 2726 2755 2794 2861
2918 2939 2991 3042 3074 3108 3154 3198 3236 3277 3518 3364 3398 3441 3477
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MSG24 19744 1976
MSG25 20354 2037
MSG26 20914 2093
MSG27 21164 2116
MSG3 6654 667
MSG30 2133+ 2135
MSG31 21704 2172
MSG32 22104 2212
MSG33 22448 2246
MSG34 2311a 2313
MSG35 23564 2358

MSG8 864 788

MSG9 8094 811

MULT 1L Q164

NEWMA( 6354 636

NEWTST 1# 4164 618 640 665 690 715 745 762 786 809 83¢ 848 1141 1246
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1272 1298 1324 1350 1376 1402 1509 1559 1616 1698 1750 1880 1941 1974 2035
2091 2114 2133 2170 2210 2227 2244 2311 2356 2380 2418 2459 2497 2565 2602
2637 2659 2681 2706 2739 2779 2805 2904 2923 2950 3026 3059 3091 3139 3178
3218 3259 3296 3347 3383 3621 3460 3496 3525 3543 3562 3578 3613 3655 3737

POP )4 4164 4059

PUSH 104 4164 4018

SAVEAD 1

SCOPE 354

SETTRA 40894 4099 4100 4101 6102

SETUP 1L L4164

SKIP 1# L4164 634 660 686 4R 736 758 781 805 828 844 1212 1243 1269

1295 1321 1347 1373 1399 1554 1612 1695 1737 1877 1971 2024 2075 2111 2130
2154 2206 2224 2306 2353 2376 2401 2453 2485 2533 2598 2625 2656 2703 2736
2758 2797 2893 2920 2946 3023 3045 3077 3127 3157 3200 3239 3280 3335 3367
3401 3444 3480 3513 3539 3559 3574 3594 3643 3692 3764

SLASH 4 w164
SPACE L16M
STARS 1» L1164 429 655 503 520 611 618 627 640 649 665 6764 690 699

715 7264 740 745 753 762 770 786 794 809 817 832 839 848 857
1141 1158 1246 1251 1272 1277 1298 1303 1324 1329 1350 1355 1376 1381 1402
1408 1498 1509 1518 1536 1540 1559 1573 1016 1643 1698 1711 1750 1766 1781
1794 1810 1826 1842 1853 1862 1871 1880 1897 1941 1955 1974 1993 1998 2002
2035 2067 2091 2102 2114 2121 2133 2144 2163 2167 2170 2190 2210 2217 2227
2236 2244 2267 2311 2327 2356 2367 2380 2392 2412 2415 2418 2435 2459 2475
2497 2517 2565 2578 2602 2614 2637 2646 2659 2669 2681 2694 2706 2717 2739
2749 2763 2767 2772 2776 2779 2788 2805 2825 2898 2901 2904 2910 2923 2932
2950 2979 3026 3036 3051 3055 3059 3068 3084 3087 3091 310c 3133 3136 3139
3149 3168 3175 3178 3188 3210 3215 3218 3229 3250 3255 3259 3269 3290 3295
3296 331 3340 3344 3347 3357 3376 3380 3383 3392 3412 3418 3421 3432 3452
3456 3460 3470 3490 3493 3496 3503 3518 3522 3525 3531 3543 3549 3562 3566
3578 3588 3613 3627 3650 3654 3655 3663 3737 3751 3817 3818 3854 3927 4005

4073

TRMTRP  4089#

TYPBIN # 4164

TYPDEC 4 4164

TYPNAM 1L/ 416#¢ 3786

TYPNUM 14 4164

TYPOCS 14 4164

TYPOCT 4 4164 3810

TYPTXT # 4164 3805 3812

$IUT 1# 153 1581 1648 1715 1960 2004 2073 2109 2128 2150 2196 2221 2240 2275
2293 2334 2374 2399 2449 2483 2530 25 2623 2673 2701 2726 2755 2794 2861
2918 2939 291 3042 3074 3108 3154 3198 3236 3277 3318 3364 3398 34461 3477
3511 3537 3557 3634

$SAVEA 1

$SYNC 1w 1529 1579 1646 1714 1901 1959 2003 2072 2108 2126 2149 2195 2220 2239

2274 2292 2333 2373 2398 2448 2482 2329 2585 2622 2672 2700 2725 2754 2793
2859 2917 2938 2990 3041 3073 3107 3153 3197 3235 3276 3316 3363 3397 3440
3476 3510 3536 3556 3633

$$CMRE 4554 490 LN 492

SSCMTM 4554 493 494 495 496

$SESCA 14 4164

SSNEWT 4 4164 618 640 665 690 715
1272 1298 1324 1350 1376 1402 1509 1
2091 2114 2133 2170 2210 2227 2244 2
2637 2659 2681 2706 2739 2779 2805 2

745 762 786 809 832 848 1141 1246
359 1616 1698 1750 1880 194] 1974 2035
3N 2356 2380 2418 2459 2497 2565 2602
904 2923 2950 3026 3059 3091 3139 3178



' b 11
CEKBADO 11/70 (PU M1 MACY11 30A(1052) 17-APR-80 13:06 FAGE 96
CEKBAD.P11 16-APR-80 10:00 CROSS REFERENCE TABLE ~- MACRO NAMES SEQ 0133

3218 3259 3296 3347 3383 3421 3460 3496 3525 3543 3562 3578 3613 3655 3737
$$SET 4085 4099 6100 4101 4102
$$5KIP » L16N 634 460 686 M 736 758 781 805 828 844 1243 1269 1295
1321 1347 1373 1399 1555 1612 1695 1737 18727 1971 2024 2076 2111 2130 2154
2206 2224 2306 2353 2376 2401 2453 2485 2533 2598 2625 2656 2703 2736 2758
2797 2893 2920 2946 3023 3045 3077 3127 3157 3200 3239 3280 3335 3367 3401
34644 3480 3513 3539 3559 3574 3594 3643 3692

.EQUAT 1#

-HEADE » 16

KT »

.SETUP » 417 3818
.SWRH] 1

.SWRLO 14

BACTT 4 429

.$CAT(C » 417

.SCMTA 1# 455

. 80820 14

.$DB20 14

D1V .

.SEOP # 3818

.SERRO 14

.SERRT 4

JOEMULT 14

. SPOWE 14

. SRAND 1#

. SRDDE 1%

. SRDOC 1

.SREAD 14

.$SAVE 1#

.$5SB2D 1%

.$SB20 14

.$SCOP #

.8SIZE 14

.$SUPR 1%

.STRAP 14 38184 4073
.8TYPB #

.$TYPD # 3818¢ 4005
.STYPE 1# 38184 3854
| .STYPO # 38184 3927
L1170 1# 26

. ABS. 011770 000

ERRORS DETECTED: O

CEKBAD .BIN,CEKBAD.LST/CRF /SOL/NL : TOC=CEKBAD . SML . CEKBAD . P11
RUN-TIME: 71 85 6 SECONDS

RUN-TIME RATIO: 267/164=1.6

CORE USED: 35K (69 PAGES)



