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IDENTIFICATION

PRODUCT CODE: AC=F141D-M(

PRODUCT NAME: CJKDBDO D(F11-AA (PU DIAG

DATE : JAN=-81

MAINTAINER: DIAGNOSTIC ENGINEERING

COPYRIGHT (() 1979,1981 CIGITAL EQUIPMENT (ORP., MAYNARD, MASS.
THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A LICENSE FOR USE
ON A SINGLE COMPUTER SYSTEM AND CAN BF COPIED (WITH IMCLUSION
OF DEC'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT
AS MAY OTHERWISE BE PROVIDED IN WRITING BY DEC.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION.

DEL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF
ITS SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.
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GENERAL

HISTORY:

PROGRAM

INFORMAT |ON

- .

THIS PROGRAM [S A (OMBINED VERSION OF THE THREE BASI(
11/34 DIAGNOSTIC PROGRAMS WITH MODIFICATIONS AND
ENAANCEMENTS MADE 7O ACCOUNT FOR THE DIFFERENCES
BETWEEN THE TWO PROCESSORS.

DESCRIPTION:

THIS PROGRAM CONTAINS THREE PARTS: (PU, TRAP AND

EIS TESTS. IN THE FIRST AND SECOND PARTS, THE PROGRAM
WILL HALT ON ERROR. IN PART THREE, EIS TEST,

WHEN AN ERROR 1S DETECTED, THE ERROR PC AND ERROR
NUMBER WILL BE TYPED, THEN THE PROGRAM Will

CONTINUE EXECUTION.

LOOP ON ERROR IS PROVIDED BY MANUALLY MCDIFYING

SOME APPROPRIATE MEMORY LOCATIONS. SEE THE LISTING
OF THAT TEST FOR DETAILS AND INSTRUCTIONS.

IH%S iggGRAﬁ ASSUMES SOME OPTIONS (FOR EIS TEST ONLY),
HEY :
1. ENABLE ERROR PRINTOUTS, Z2.CONTINUE EXECUTION ON ERROR.

ABSTRACT

- - e e

PART ONE:

CPU TEST, TH]S IS THE FIRST PART OF THE MAIN PROGRAM.
THIS TEST CHECK QUT THE BASIC PDP-11 INSTRUCTIONS IN EVERY
ADDRESSING MODES WITH VARIOUS TYPES OF DATA PATTERNS.

PART TWO:

TRAP TEST, THIS IS THE SECOND PART Of THE MAIN PROGRAM.
THIS IS A TEST OF ALL GPERATIONS AND INSTRUCTICNS THAT CAUSE
TRAPS. ALSO TESTED ARE TRAP OVERFLOW CONDITIONS,

ODDITIES OF REGISTER 6, INTERRUPTS , THE RESET AND wAIT
INSTRUCTIONS. THIS PROGRAM C(HECKS THAT ON ALL TRAP
OPERATIONS REGISTER 6 IS DECREMENTED THE CORRECT AMOUNT,
THAT THE CORRECT PC IS SAVED ON THE STACK, THAT THE OLD
CONDITION CODES AND PRIORITY ARE PLACED ON THE STACK AND
THAT THE NEW STATUS AND CONDITION CODES ARE CORRECT.

BOTH THE '‘TRAP'' AND 'EMT'' TRAP INSTRUCTIONS ARE TESTED

TO SEE THAT ALL COMBINATIONS WILL TRAP. (HECKED ALSO

IS THAT ALL RESERVED INSTRUCTIONS WILL TRAP. THE TRACE BIT
]S CHECKED TO SEE IF IT CAUSES A TRAP.

THE RTI AND RTT INSTRUCTIONS ARE CHECKED. STACK OVERFLOW IS
ALSO CHECKED FOR ALL THE TRAP INSTRUCTIONS.

SEQ 0003
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SPECIAL CHECKS ARE MADE TO SEE IF BUS

ERROR TRAPS OCCUR ON NON-EXISTENT MEMORY.

ALL INSTRUCTIONS THAT ARE RESERVED SHOULD TRAP TO LOCATION 10,
AND THE PC THAT POINTS TO THE TRAPPING INSTRUCTION

SHOULD BE PLACED ON THE STA(K.

PART THREE:

THiS PROGRAM TESTS THE EXTENDED INSTRUCTION SET

<ASH, ASHC, MUL, AND DIV> USING REGISTERS 0-5 AT LEAST

ONCE WITH EACH INSTRUCTION.

THIS PROGRAM TESTS ALL THE EIS INSTRUCTIONS OF THE 11/34

FOR ASH AND ASHC INSTRUCTJONS EVERY EVEN PASS [S EXECUTED
WITH DESTINATION MODE O FOR ALL REGISTERS AND EVERY ODD PASS
WITH DESTINATION MODE OF &7. THE DIAGNOSTIC DOES NOT MAKE A
PASS WITH T BIT SET.

HARDWARE REQUIREMENT

RELATED

A PROCESSOR WITH DCF11-AA (CHIP SET, A MINIMUN OF 16K OF
MEMORY AND A (ONSOLE TERMINAL. IF PROGRAM IS RUNNING
UNDER APT OR A(T, THE CONSOLE TERMINAL IS NOT NECESSARY.

DOCUMENTS AND STANDARDS:

ACT11/XXDP PROGRAMMING SPECIFICATION

STANDARD APT SYSTEM TO A PDP11 DIAGNOSTIC INTERFACE
PDP11 MAINDEC SYSMAC PACKAGE

KDF11-A MODULE SPECIFICATION

STARTING PROCEDURES

- -

el s b - -

THE PROGRAM IS STARTED BY LOADING ADDRESS 200.

THE RESTART ADDRESS IS 1026.

PROGRAM IDENTIFICATION WILL BE TYPED AFTER THE FIRST
PASS OF THE WHOLE PROGRAM.

TRAPCAT{HER ABSTRACTS

THIS 1S A SERIES OF INSTRUCTIONS DESIGNED TO DETECT AND
ISOLATE UNEXPECTED TRAPS AND INTERRUPTS, THAT OCCUR IN THE
TRAP AND INTERRUPT VECTOR AREA OF MEMORY.

THE PRINCIPLE OF THIS ROUTINE 1S: THE VECTOR ENTRANCE
ADDRESS PO" .TS TQ THE NEXT SEQUENTIAL WOR WHICH WiLL CON-
TAIN A HAL (000000) (THIS LOCATION IS ALSO THE STATUS

SFO 0004
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WORD FOR THAT VECTOR ENTRANCE. BUT THIS WiLL HAVE NO EFFECT
ON IT ALSO BEING THE NEXT INSTRUCTION).

If A HALT OCCURS IN THE TRAP OR INTERRUPT VECTOR AREA,
REGISTER SIX SHOULD BE EXAMINED TO DETERMINE ITS (ONTENTS,
THEN USE REGISTER SIX CONTENTS AS AN ADDRESS TO DETERMINE
WHERE THE PROGRAM WAS. WHEN THE INTERRUPT OR

TRAP OCCURRED; MEMORY AS SPECIFIED BY R6 CONTAINS THE

PC OF THE INSTRUCTION FOLLOWING THE INSTRUCTION WHERE THE
TRAP OCCURRED.

THE CONTENTS OF LOCATION 'STESTN'(304) CONTAINS

;SEP;EST NUMBER THAT [T WAS DOING BEFORE IV

6.1 ERROR HANDL ING IN PART ONE AND PART TWO

IN PARTS ONE AND TWO, ALL ERRORS WILL CAUSE A HALT.

THE PROGRAM (HECKS TO SEE THAT THE P(. DOESN'T JUMP ERRATICALLY
WITHIN THE TESTS BY USING A SEQUENCE COUNT CALLED '$TESTN’.

EXAMPLE
TSTA: INC (R2) s INCREMENT THE TES™ NUMBER
(MP #A, (R2) ;COMPARE FOR THE RIGHT TEST
BNE TSTA+1=-10 JIF NOT CORRECT BRANCH TO A HALT

+ R2 CONTAINS THE ADDRESS OF STESTN (304).
A IS THE CURRENT TEST NUMBER.

1F AN ERROR IS DETECTED, THE PROGRAM WILL HALT
IT COULD BE BECAUSE OF TWO REASONS.

A) WRONG TEST NUMBER (SEQUENCE ERROR)

B) ERROR IN THE PRESENT TEST.

THE TEST SEQUENCE (OUNT '‘TESTN'® SHOULD BE CHECKED FIRST
TO SEE If IT MATCHES THE PRESENT TEST.

IF 17 DOESN'T MATCH . THEN THE (ONTENTS GOF THIS LOCATION
TELL YOU WHICH TEST 17 WAS DOING BEFORE IT HALTED.

6.2 ERROR HANDLING IN PART THREE

- G T S e S e dee S e . S S S R D S W

IN PART THREE, ANY ERROR, INCLUDES SEQUENCE (HECK ERROR WILL
CAUSE THE ERROR MESSAGE TO BE TYPED. THE PROGRAM Will
CONTINUE EXECUTION AFTER TYPE OUT.

THE ERROR REPORTING FORMAT ]S AS FOLLOWS:

ERROR. PC AND ERROR # ARE:
PC #

SEQ 000%
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ERROR #

SWITCH SETTINGS

SINCE NO HARDWARE SWITCH REGISTER 1S AVAILABLE, THE PROGRAM
AUTOMATICALLY USES THE CONTENTS OF LOC. 176 AS THE SOF TWARE
SWiTCH REGISTER., THE INITIAL CONTENT OF LOC. 176 IS 000000,
THE USER MAY PRE=-SET THIS LOCAT]ON BEFORE STARTING THF PROGRAM.
IF THE PROGRAM IS BEING RUN IN APT MODE (BIT O OF $ENV SET
;gG?S?gE) THEN THE LOCATION $SWREG IS USED AS THE SWITCH

BIT # OCTAL VALUE FUNCTION
15 100000............ HALT ON ERROR
13 020000............ INHIBIT ERROR PRINTOUT
e 000004............ PROGRAM RESERVED ~- PROGRAM WILL SET
IF CIS OPTION [S AVAILABLE
1 000002........... 30K SYSTEM DO NOT CHECK
FOR TRAPS BETWEEN 28K=-30K
0 00000%.....ccnn.n.. SKIP TRAPS TEST

NOTE : SWITCHES "'15'" AND "'13'' ONLY EFFECT PART THREE OF
THIS DIAGNOSTIC. PARTS 1 AND 2 ALWAYS HALT ON ERRCR.

ALSO, WITHIN THE APT TABLE, AN 8 BIT BYTE SENVM [LOCATION 321]
HAS BEEN USED TO DEFINE THE OPERATING MODE. ALL TYPECUTS

CAN BE SUPPRESSED BY MAKING BIT S OF BYTE SENVM HIGH,

IN OTHER WORDS 8Y PLACING A 20000 IN LOCATION 320.

EXECUTION TIMES

TEEORgN TIME FOR A SINGLE RUN (THE FIRST PASS) IS ONE
SECOND.

“FTER THE FIRST PASS, THE PROGRAM WILL ITERATE EVERY 15
TIMES BEFORE THE END OF PASS MESSAGE IS TYPED AGAIN.
THE RUN TiME FOR EACH ADDITIONAL END OF PASS MESSAGE
TYPED 1S APPROXIMATELY 15 SECONDS.

ROUTINES ABSTRACT

THIS ROUTINE 1S CALLED VIA A JSR INSTRUCTION EACH TIME
AN ERROR IS SEEN AND AN ERROR MESSAGE IS THEN TYPED CLT
UNLESS IT IS SUPRESSED BY THE SWITCHES.

2 0006
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THE COMMENTS BESIDE THE (ALL TO THE HALT SUBROJUTINE

25
297 TELLS WHAT WAS BEING TESTED AND WHAT WAS EXPL(TED. ALL
298 PRINTOUTS WILL BE SUPPRESSED WHEN BIT 5 OF LOCATION
295 SENVM S HIGH.

00 WHILE RUNNING UNDER APT THE DIAGNOSTIC wiLL NOT

%] SUPPORT SPOOLING OF CONSOLE OUTPUTS.

303

304 G.2 POWER FAIL ROUTINE

7T sl nets

306

307 IF A POWER FAIL OCCURS (FOLLOWED BY A POWER UP), THE
208 MESSAGE ''POWER FAIL™" IS TYPED OUT AND THE PROGRAM WILL
306 RESTART EXECUTION AT 'RESTRT".
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JXDRD .1 c4=NOV=80 11:07 SEFC 0008
"3
714
315
316 LTITLE CukDB=D DCF11-AA CPU DIAG.
317 .ENABLE ABS
318 LNLIST  CND,M(C,MD
319 LIST  ME
320 000240 SCOPE=NOP
LY4 000007 R7=X7
32¢ 000006 R6=%6
323 177776 PS=177776
32 177560 TKS=177560
325 177562 TKB=17756¢
326 177564 TPS=177564
327 177566 TPB-177566
328 140000 USRM-140000
329 030000 PUSRM=30000
%%? LSBTTL  ACT11 HOOKS
32 R AN AN AN N R R R A R E AR T N R R A AR AN R R AN AN AN AN AN AN AR AN AR AR AR TR A IR R PR TR AT TR a st rny
333 ;HOOKS REQUIRED BY ACTI
334 000400 $SVP(C=. ;SAVE P(
335 000046 .46
336 000046 060554 $ENDAD ;:21)SET LOC.46 TO ADDRESS OF $ENDAD [N .3EOP
237 000052 =52
338 00005¢ 000000 .WORD O J32)SET L0OC.52 TO ZERO
339 000400 .=$SVP( :: RESTORE PC
340 000300 .=300
gzé .SBTTL APT MAILBOX-ETABLE
31,3 :'l"l'*itﬁ”***t**i*it*kit******i'ﬁ**t*l’ﬁt"it!ii‘"tttttt!tt#'t*titttttitttitttt'.tttttt’
344 .EVEN
365 000300 PMAIL : ;sAPT MAILBOX
346 000300 000000 $MSGTY: .WORD AMSGTY ;.MESSAGE TYPE (ODE
347 000302 000000 $FATAL: .WORD AFATAL ;:FA AL ERROR NUMBER
348 000304 000000 $TESTN: .WORD  ATESTN ;;TEST NUMBER
349 (000306 000000 $PASS: .WORD  APASS ;;PASS COUNT
350 000310 000000 $DEVCT: .WORD  ADEVCT ;.;DEVICE COUNT
351 000312 000000 $UNIT: .WORD  AUNIT ;2170 UNIT NUMBER
352 000314 000000 $MSGAD: .WORD  AMSGAD ;;MESSAGE ADDRESS
353 000316 000000 $MSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH
354 000320 $ETABLE: ; ;APT ENVIRONMENT TABLE
355 000320 000 $ENV: .BYTE  AENV : :ENVIRONMENT BYTE
356 000321 000 $ENVM: _BYTE  AENVM ;. ENVIRONMENT MCDE BIIS
357 000322 000000 $SWREG: .WORD  ASWREG :;APT SWITCH REGISTER
358 000324 000000 SUSWR: .WORD AUSWR  ;;USER SWITCHES
359 000326 000000 $CPUOP: .WORD  ACPUOP ;.CPU TYPE,OPTIONS
360 b BITS 15-11=CPU TYPE
361 ;v 11704=01,11/05=02,11/20=03,11/40=C04,131/45 05
362 Ix 11/70=06,PD0=07,0=10
363 . BIT 10=REAL TIME (LOCK
364 o* BIT 9=FLCATING POINT PROCESSOR
365 o BIT 8=MEMORY MANAGEMENT
366 000330 $ETEND:
367 LMEXIT

368 .SBTTL APT PARAMETER BLOCK
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APT PARAMETER BLOCK SFQ 0009

e Y2 2232222222322 3223223223223 2 222222 2R Rl AR AR R AR Rl R RSl ERERERS NSRS

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

.'ttt\'ttit***tttl’*ﬁt*l’l’"‘**"ﬂittt*ﬁtﬁtit‘ttt.iittt*ttttttttittttttlttt'ttt rrrrragdndaw

000330 .$X=.  ;:SAVE CURRENT LOCATION

000024 24" :iSET POWER FAIL TO POINT TO START OF PROGRAM

000200 200 *iFOR APT START UP

000044 244 ::POINT TO APT INDIRECT ADDRESS PNTR.

000330 $APTHDR - -POINT TO APT HEADER BLOCK

000330 .—.8X  ::RESET LOCATION COUNTER
.'t‘l'ltﬁ****tttll’*i*I’ttt"tt*t**tt****tt**t*i’*ttt*tttttﬁtﬁ.tt*!’tttQ‘iltftctt s P eARTEIEREN
"SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=PDP11 DIAGNOSTIC
“INTERFACE SPEC.
$APTHD :

000000 $HIBTS: .WORD O ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

000300 SMBADR: .WORD SMAIL  -:ADDRESS OF APT MAILBOX (BITS 0-15)

000013 $TSTM: .WORD 13 *:RUN TIM OF LONGEST TEST

000020 $PASTM: .WORD 20 “IRUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (OUICK VERIFY)

000005 SUNITM: .WORD S “*ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

000014 WORD  SETEND-SMAIL/2 ;:LENGTH MAILBOX~ETASLE (WORDS)
"t*kt***l“'tl’*tl’i"!’*i*it‘it*ﬁt***ﬁt*t*ttttﬁﬁitﬁttﬁtl’*tﬁ*tﬁﬁittttttttttt'ttt'ttttttttttt
:SOME POINTERS TO CPU TRAP HANDLERS
"*tt**ttt*t*l‘t*t‘l’ii*'t**'t*tt*tit*ttt*l‘ttittt*tt*ﬁ‘*'ttttttttitttttttt'ﬁtttitttitttttt

000004 4

027324 104

000000 0

027334 [010

000000 0

027344 T014

000030 .~30

027354 1030

000000 0

027364 T034

000000 0

000114 =114

027374 10114

000000 0

000244 .-244

027404 10244

000000 0

027414 10250

000000 0

000172 =172

000000 LPADR: 0 ;LOOP ADDRESS (EIS TESI)

000000 DISPREG: 0 - SOF TWARE DISPLAY REGISTER

000000 SWREG: 0 :SOF TWARE SWITCH REGISTER
.'t*******Q*t*‘l"ﬁ*l‘l’*ti"f**l‘*ti‘tt‘kt*ttﬁﬁt'il‘iﬁitii‘l"i"“littt‘ttii‘itttttttit:tttt
“DATA TABLE FOR USE IN ADDRESSING MODE TESTS
T 2223222223202 2222222222232 223322222222 Ra iRl LRl R ARl At i Al A

000370 .=370

000000 000000 000000 0.0.0.0,0.0

000000 000000 000000

000001 000001 177777 1.,1,-1
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26
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428
429
«30
43

432
433
63
435
4%
437
438
439
440
441

L42
643
444
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L46
L47
448
449
450
451

452
453
454
455
456
«57
458
459
460
461

462
463
L64
465
466
467
468
469
470
471
472
473
L74
475
476
477
L78
4L79
480

P11

000216

001002
001010
001016
001024
001030
001034
001042
001050

001056
001060
001064
001066
001070
001072

001074
001074
001100
001102
01104
001104

o
333888
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000302

000000
001002

012737
012737
012737
012706
012702
012737
012737
012737

005212
022712
001024
000257
001401
000404

012742
005242
000000

001004

012742
005242
000000
000264
001001
000404

000576
001000
000304

061074
000000
000016
0C1000
000304
000000
000000
000000

000001

000001

000002
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000024
000306
062540

000304
000302
000300

APT PARAMETER BLO(K SEQ 0010

P A E R RN RN AN A AR AT RANN AN R RN P AN NN R A AN A ANTARAANRANTARNAAA RGN AA AR A QG NS ATR TSt AR O e

“SET UP STARTING ADDRESS
$ERROR=$FATAL
$TSTNM=STESTN

.=1000
STBOT: .WORD 0 ;STACK POINTER
JMP START
MOV #S7TBOT ,R6 ;SET STACK POINTER
MOV #STESTN,RZ ;SET MAILBOX POINTER
JMP D (PC)+ ;JUMP TQ SUBTEST
0 ;ADDR., OF SUBTEST GOES HERE
.=1002
.SBTTI. ~~STARTING OF (PU TEST =«
START: MOV #PWRDN , a4 24 ;SET UP FOR POWER FAIL
MOV #0,a#8PASS : CLEAR PASS COUNT
MOV #16,4PASSPT :SET PRINT COUNTER
RESTRT: MOV #STBOT ,R6 JINITIALIZE STACK POINTER
MOV #STESTN,RZ ;SET UP POINTER TO MESSAGE TYPE
MOV #0,348TSTNM ;CLEAR TEST NUMBER
MOV 40, a4 $ERROR :CLEAR ERROR NUMBER
MOV #0O, Q4#BMSGTY ;CLEAR MESSAGE TYPE(FOR APT)

:**ttt*tﬁtl’**I’l"**tt*ti*tf!‘i’tl’i*tt*ttit*t*tt*tttttttl’!tttﬁttttttttwtttt*wttt*.ttttttt

:TEST 1 CHECK BRANCHES ON Z BIT

Y 22 AR 222322233223 22223233 3332322823 2X2222223 33222220 Rd0RARRRRRSSRlle Rl d i i i

TS7: INC (R2) JUPDATE TEST NUMBER
CMP #1,(R2) ; SEQUENCE ERROR?
BNE TS2-10 :BR TO ERROR HALT ON SEQ ERROR
CCC ;CLEAR ALL CONDITION CODES
BEQ BRA1 ;SHOULD BRANCH
BR BRA? ;BAD BRANCH OF Z-BIT
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <
; 8RANCH INSTRUCTION AND <
; REPLACE THE MOVE INSTRUCTION <
: FOLLOWING W/ 774 <
BRA1:
MOV #1,-(RZ) MOVE TO MAILBOX # xwsxxexse ] aaxexes
INC -(R2) ;SET MSGTYP TO FATAL ERROR
HALT :SHOULD HAVE BRANCHED: Z-0
BRAZ:
BNE BRA3
; TO SCOPE: CLEAR THE RIGHT BYTE OF TRHIS <-
. CONDITIONAL BRANCH INST. AND <
: REPLACE THE MOVE INSTRUCTION <
; WHICH FOLLOWS W/ 767 <
MOV #2,-(R2) SMOVE TO MAILBOX # texwaes 0 waxsaww
INC -(R2) ;SET MSGTYP TO FATAL ERROR
HALT ;
BRAS: SE?
BNE BRAS
BR BRAS

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <---
BRANCH INSTRUCTICN AND < -
REPLACE THE MOVE INSTRUCTION <
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'DBD.P" 246~NOV=80 11:07 11 (HECK BRANCHES ON Z BIT SEQ 0011
8! ; FOLLOWING W/ 760 <- =

«82 001126 BRAS:

483 001124 0127642 000003 MOV #3,-(R2) ;MOVE TO MAILBOX # wawawax T wvanwww

484 001130 005242 INC -(R2) :SET MSGTYP TO FATAL ERROR

485 001132 (00000 HALT SHOULD NOT HAVE BRANCHED HERE ON Z-1

«86 00113 BRAS:

487 00113& 001404 BEQ TS2

<88 : TO SCOPE: CLEAR THE RIGHT BYTE Of THIS <=-_z

489 . CONDITIONA!I BRANCH INST. AND <z.==

490 : REPLACE THE MOVE INSTRUCTION <-=-=

491 R WHICH FOLLOWS W/ 753 Cz===

492 001°36 012742 000004 MOV #é4,=-(R2) CMOVE TO MAILBOX # waswann 4 wwwmwsee

497 001142 005242 INC ~-(R2) :SET MSGTYP TO FATAL ERROR

494 001144 000000 HALT :SHOULD HAVE BRANCHED ON Z=1

Zgg ; OR SEQUENCE ERROR

497 .'ttttl‘tl’i**t*tt***t******tiﬁ**ﬂ'*""*titt*ﬁ*tt*t*****kt**t*ttttﬁtti’tt'..Q"'tt.itt"."
233 .SBTTL DATA PATH TESTS

500 : THE DATA PATH TESTS ARE USED TO VERIFY THAT VARIOUS

501 :DATA PATTERNS CAN BE SUCCESSFULLY MOVED THROUGH THE DATA PATHS

502 :MOVE AND COMPARE MODE 2.3 INSTRUCTIONS ARE USED TO PASS AND

503 quT VARIOUS DATA PATTERNS IN THE DATA PATHS.

504 THE TEST EXERCISES THE INTERNAL DATA PATHS, AND THE UMIBUS

505 DATA TRANSCIEVERS.

506 IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. O)

507 TO SEE WHICH BITS OF THE DATA PATH ARE FAILING.

508 P T L T T L I T T
509 :TEST 2 TEST OF ZEROES IN THE DATA PATH

510 AR RN A AR AR AR R R R AR AR AR AR R AR AN AR A RN RN AN R R AN RN AN RN R AN R RS an AR bR v Rt PO en
511 001146 005212 182: INC (R2) ;UPDATE TEST NUMBER

512 001150 (022712 000002 cMP #2,(R2) . SEQUENCE ERROR?

513 001154 001006 BNE TS3-10 :BR TO ERROR HALT ON SEQ ERROR

514 001156 012737 000000 000000 MOV #0,a#0 ;MOVE ZEROES THRU ADDRESS LINES, DATA

515 JLINES AND INTERNAL PATHS

5'¢ 001164 005737 000000 TST a#0 JSUCCESSFUL?

57 001170 001404 BEQ 1S3

518 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <

519 . CONDITIONAL BRANCH INST. AND <=

520 REPLACE THE MOVE INSTRUCTION <

521 WHICH FOLLOWS W/ 771 <

522 C01172 012742 000005 MOV #5.-(R2) MOVE O MAILBOX # sxxxaxx 5§ wwwnsew

5¢3 001176 005242 INC -(R2) :SET MSGTYP TO FATAL ERROR

524 001200 000000 HALT :DATA INCORRECT

252 ; OR SEQUENCE ERROR

J

527 T L T bbb bl bbbt LA LA LA AL LRSS AL AL AR AL
528 TEST 3 TEST OF PATTERN 125252 IN DATA PATH

529 D T T I T T T e TR Y
530 001202 005212 753: INC (R2) ;UPDATE TEST NUMBER

531 001206 022712 000003 crP #3,(R2) ;SEQUENCE ERROR?

532 001210 OQTOOZ BNE 184=-10 :BR TO ERROR HALT ON SEQ ERROR

533 001212 012737 125252 000000 MOV #125252,340 :MOVE ALTERNATING ONES AND ZEROES

534 :THRU DATA PATHS

€35 001220 022737 125252 000000 {MP #125252.3#0 *SUCCESSFUL

53 001226 001404 BEQ 1S4
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LRDRD P11

537
)
539
5640
541

542
543
546
545
€46
547
548
549
550
561

5§52
553
554

585
556
557
558
559
560
561

567
563
564
565

566
567
568
569
570
571

572
573
574
§75
576
577
578
579
580
581

582
583
584
585
586
587
588
589
590
531
5972

001256
001264

001266
001272
001274

001276
001300
001304
001306
001314
001322

C01324
001330
001332

012742
005242
000000

nolie
922717
\n1fu7
012737

02737
0014y

012742
005242
000000

005212
022712
001007
012737
022737
001404

012742
005242
000000

000006

00C004
052525
052525

000007

000005

177777
177777

000010

M 1
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3 TEST OF PATTERN 125252 IN DATA PATH SEQ

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
UHICH FOLLOWS W/ 770

Huai
H 1w
H NN

AAAA
nwa nhon

e B, 8, B,

MOV #6,-(R2) MOVE TO MAILBOX # wawsaes £ srsnses
INC -(R2) :SET MSGTYP TO FATAL ERROF
HALT “DATA INCORRECT
;  OR SEQUENCE ERROR
t*tt**tItt*ttttttlt*tittt*tt*t*tttt*t**ﬁt'tt*ttttttttttttttitttttttittttittt'ttl.".
STEST & TEST OF PATTERN 052525 IN DATA PATH
tttttt*tttttttitttt*ttit**tttt***tt**i**ttt*tttt*tttt*t*ttt*tttttttt'titttt't't'!ttt
1S4 - INC (R2) :UPDATE TEST NUMBER
CMP #4,(R2) : SEQUENCE ERROR?
BNE 1s5-10° :BR TO ERROR HALT ON SEQ ERROR
000000 MOV #052525,a#0 :MOVE ALTERNATING ZEROES AND ONES
:THRU DATA PATH
000000 CMP #052525,a#0 ;SUCCESSFUL?
BEQ 1S5
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=—--
; CONDITIONAL BRANCH INST. AND  <=- -
: REPLACE THE MOVE INSTRUCTION <--=-
WHICH FOLLOWS W/ 770 < = -
MOV #7.-(R2) MOVE TO MAILBOX # sxewsex 7 axzawww
INC ~(R2) :SET MSGTYP TO FATAL ERROR
HALT :DATA INCORRELT
: OR SEQUENCE ERROR
;tt**ttt*t*ttttttt***ttt*t*tttt**ttttttt*t*ttt**ttttttittttttﬁtttttttttttttttttttt'tt
;TEST S TEST OF ALL ONES IN DATA PATH
'*ttt*ti*ttt*t*t*t*ttt*t**ttt*ttttttt*t*ttttttttttttttitttﬁttttttttttttt‘ttttt'tttit'
TSS: INC (R2) ;UPDATE TEST NUMBER
CMP #5.(R2} : SEQUENCE ERROR?
BNE TS6-10 :BR TO FRROR HALT ON SEQ ERROR
000000 MoV #177777 ,a40 :MOVE ONES THRU DATA PATH
000000 CMP B177777 040 ;SUCCESSFUL
BEC TS6
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <- -
; CONDITIONAL BRANCH INST. AND <
: REPLACE THE MOVE INSTRUCTION <
: WHICH FOLLOWS W/ 770 < -
MOV #10,-(R2) -MOVE TO MAILBOX # saxsxxax 10 werwsxws
INC -(R2) :SET MSGTYP TO FATAL ERROR
HALT “DATA INCORRECT

:  OR SEQUENCE ERROR

;ttt*ttt**i**ittt*t**tti*ttt**tt*******ttit*itttttttﬁttt‘ttttt!i‘t'ttttittt'ttttitn't

.SBTTL B-REGISTER TEST

THE B-REGISTER (LOCATION 0) SHIFTING LOGIC TESTS ARE USED
TO TEST THAT THE B-REGISTER CAN HOLD VARIOUS DATA PATTERNS AND THAT
:THE ASSOCIATED LOGIC SUPPORTS THE SHIFTING FUNCTIONS WITHIN THE
:B-REGISTER AND (-BIT.
;A ONE IS SHIFTED THROUGH EVERY BIT IN THE B-REGISTER AND (-BIT IN
BOTH DIRECTJIONS.
; THE B-REGISTER ITSELF IS TESTED IN ITS ABILITY AS A BUFFER AND A5

0012
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xORD P 26=NOV~80 11:07 B-REGISTER TEST SEQ 0013
£33 A SHIFT REGISTER. DATA S ALSO PASSED THROUGH THE DATA PATH AND ALU,

€+ IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. O0) TO SEE

ggg ’ UHICH BITS OF THE B-REG]STER MAY BE FAILING.

567 :a-tttt.ttttttttttt-ttttttttﬂu-tt*tttt*tttttttttttt«tt*tttttnta-tntn---:tt-taa-ttttw
€98 sTEST 6 SHIFT BIT O TO BIT 1

5090 JNEEEANAR e 2. 2 2222230222233 2322222232322 R2222 2R 222t Rt llld)
600 001336 005212 156: INC (R2) JUPDATE TEST NUMBER

601 00133 022712 000006 CMP #6, (R2) : SEQUENCE ERROR?

602 001342 001012 BNE 187=-10 ;BR TO ERROR HALT ON SEQ ERROR

603 001344 000241 CLC ;CLEAR CARRY BIT

60« 001346 012737 000001 000000 MOY #1,340 ;LOAD A 1

505 001354 006137 000000 ROL a#0 JSHIFT LEFT

606 001360 022737 000002 000000 CMP 42,40 s SUCCESSFUL

607 001366 001404 BEQ 157

608 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < -

609 . CONDITIONAL BRANCH INST. AND < -

6'0 ; REPLACE THE MOVE INSTRUCTION <

611 ; WHICH FOLLOWS W/ 765 <-

A12 C01370 (12742 000011 MoV #11,~-(R2) :MOVE TO MAILBOX # #wxasxexx 1] swwwxrs

613 001374 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR

614 001376 000000 HALT :BIT 1 NOT SET

6}2 ; OR SEQUENCE ERROR

b

17 ;*tttttt*ttt*’k**t**tttt***t**t*tt*tttttttt*tttt*ttttttt*ttt*ttttttttttttttttttt'tttt'
£18 ;TEST 7 SHIFT CARRY INTO BIT O

619 ;t****t*ttt****ttt*ttt*t**ttttttttt*ttttt*t****t*tﬁtﬁtttttittt'tittttttttttttwttttttf
620 001400 005212 TS7: INC (R2) ;UPDATE TEST NUMBER

621 001402 0227712 000007 CMP #7,(R2) ;s SEQUENCE ERROR?

622 001406 001017 BNE TS10~-10 ;BR TO ERROR HALT ON SEQ ERROR

623 001410 012737 00C000 000000 MOV #0.a40 s CLEAR LOCATION

K26 001416 (00261 SEC ;SET CARRY

625 001420 006137 000000 ROL a40 :ROTATE CARRY BIT TO BIT 0

626 001424 103014 BCC TS10

627 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <
28 ; CONDITIONAL BRANCH INST. AND <

ol% : REPLACE THE MOVE INSTRUCTION <

630 . WHICH FOLLOWS W/ 770 <

431 001426 012742 000012 MOV #2,-(R2) :MOVE TO MAILBOX # wxsxans 172 swwxenx

532 001432 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR

633 001434 000000 HALT :CARRY CLEAR

6% ;  OR SEQUENCE ERROR

635 001436 022737 000001 000000 (MP 41,40 ;BIT O SET

636 0014446 001404 BEQ TS10

37 : TO SCOPE: CLEAR THE RIGHT BYTE Of THIS <=

638 ; CONDITIONAL BRANCH INST. AND <

439 : REPLACE THE MOVE INSTRUCTION <

640 WHICH FOLLOWS W/ 760 <

641 001446 (012742 000013 MOV #13,-(R2) SMOVE TO MAILBOX # w»axsssx 13 waxaras

662 001452 005242 INC -(R2) :SET MSGTYP TO FATAL ERROR

3 001454 000000 HALT *BIT 0 NOT SET

542 ; OR SEQUENCE ERROR

e

el :ttttttt*tttttttitttttitt**tttttttttttttttttttttttttttt!tttttttttnﬁt-‘ttt-wqptp-.--'-
e 7 ;TEST 10 LEFT SHIFT FROM BIT 0 T0 (-B]IT

'AS ;tt!tt'tttt**tt*tttttttt*ttttttttttttttttt*tt*ttttnttq:\tttttttwt-iptttt-n-.c----.ooo
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sxDBD.P'1

645
650
651
652
653
654
655
656
657
658
659

001526
001530
001534
001536
001544
001546
001552
001560

001562
001566
001570

001572
001574
001600
001602
001610
001614
001616
001620
001622
001626
001630

005272
022712
001014
012737
012700
000241
005200
001404
006137
103373
001404

012742
005242
00000C

05212
022712
001012
012737
000241
006037
022737
001404

012742
005242
000000

005212
022712
001014
012737
012700
000241
005200
001404
006037
103373
001404

(00010

000001
177757

000000

000014

000011
100000

000000
040000

000015

000012

100000
177757

000000

MaCY11l 30A(1052)
110

000000

hed

000000

00000C

000000

B ¢
11:46 PAGE 14

JUPDATE TEST NUMBER

. SEQUENCE ERROR?

;BR TO ERROR HALT ON SEQ ERROR
;SET 8IT O

.SET BIT COUNTER

;CLEAR (-BIT

s INCREMENT BIT COUNTER

;BR TO ERROR HALT [F BIT IS LOST
sSHIFT LEFT ONE POSITION
sBRANCH IF C=-BIT NOT SET

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST. AND
; REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 763

LA A0 B AR

;MOVE TO MAILBOX # sxwwxexe T4
;SET MSGTYP 1O FATAL ERROR
JLEFT SHIFTING LOGIC FAILED

; OR SEQUENCE ERROR

AAAA
o un

Hola

[T I T [

SEQ 0014

N 223223322233 3233523322322332232323223 3322882 2222300 ARddtdRlRlRiilt il ittt st Al i

SHIFT BIT 15 TO BIT 14

;ttttttttttttttttttittttttttttttttttttttttttttltttttttttttt-ittttt‘tt-t'ttttwttt'.'tt

;UPDATE TEST NUMBER

; SEQUENCE ERROR?

:BR TO ERROR HALT ON SEQ FRROR
;SET BIT 15

:CLEAR CARRY

:SHIFT BIT 15 TO BIT 14

s SUCCESSFUL

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST. AND
N REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 765
SMOVE 1O MAILBOX # swaraxx 15
;SET MSGTYP TO FATAL ERROR

;BIT 14 NOT SET

:  OR SEQUENCE ERROR

LA 2 AR A A

A A AA

E 22233222222 22323223222333333 332322333202 2222 2200022 R2i2 2Rl i A il

RIGHT SHIFT FROM BIT 15 1O (-BIT

Y AR R R 2222222222223 323233 3322220230 20R22 2Rt i il il

;UPDATE TEST NUMBER

;SEQUENCE ERROR?

;BR TO ERROR HALT ON SEG ERROR
;SET BIT 15

;SET BIT COUNTER

;CLEAR (-BIT

; INCREMENT BIT COUNTER

;BR TO ERROR HALT IF BiT IS LOST
JROTATE RIGHT ONE POSITION
;BRANCH IF (-BIT CLEAR

14=-JAN-81
LEFT SHIFT FROM BIT O TO (C=-BIT
1S10: INC (R2)
cMP #10, (R2)
BNE TS11-10
MOV #1,a40
MOV #-21.R0
CLC
SHL : INC RO
BEQ SHLE
ROL Y {0
BC( SHL
BEQ TS11
SHLE:
MOV #14,-(R2)
INC -{R2)
HALT
;TEST 1
TS1°: INC (R2)
CMP #11,(R2)
BNE 1512-10
MOV #100000,a#0
CLC
ROR ax(
(MP #40000,a#0
BEQ TS12
MoV #15,-(R2)
INC -(Re)
HALT
JTEST 12
1S12: INC (R2)
CMP #12§(R2)
BNE T8135=-10
MOV #100000,a#0
MOV #-21.R0O
CLC
SHR: INC RO
BEQ SHRE
ROR a#0
BCC SHR
BEQ 71513

; TO SCOPE: CLEAR THE RIGHT BYTE OF “w(c
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705

706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724"
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
761
762
743
744
745
766
747
768
749
750
751
752
753
754
755
756
757
758
759
760

001632
001632
001636
001640

012742 000016
005242
000000

001642
001644
001650

201652
001656
001660

005212
022712
001004

012700
005700
001404

000013

000000

001662 000017
001666

001670

012742
005242
000000

001672
001674
001700
001702
001706

005212
022712
001005
012700
020027

000014

125252
125252

c 2
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MACY11 3CA(1052) 14-JAN-8]
12 RIGHT SHIFT FROM BIT 15 10 (=-BIT SEQ 0015
; (ONDITIONAL BRANCH INST, AND  <-- -
: KREPLACE TY4E MOVE INSTRUCTION < - -
SHRE ; WHICH FOLLOWS w/ 763 <- -
HRE :
MOV #16,~-(R2) :MOVE TO MAJLBOX # twxertexr 16 svvewne
INC -(R2) ;SET MSGTYP TO FATAL ERROR
HALT ;RIGHT SHIFT LOGIC FAILED

OR SEQUENCE ERROR

T S R A2 2222222232223 822220222222 SRR ARAlRiR Rl Rl i i A

"SBTTL SCRATCH AD TESTS

; THE SCRAT(H PAD TESTS ARE USED TO VERIFY THAT VARIOUS
*DATA PATTERNS CAN BE SUCCESSFULLY HELD IN THE SCRATCH PAD
;CIRCUITRY. MOVE AND COMPARE INSTRUCTIONS ARE USED TO TEST THAT
‘RO CAN HOLD VARIOUS DATA PATTERNS. EACH DATA PATTERN IS
*MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR SCOPING. THE
;SUCCESSFUL COMPLETION OF THESE TESTS SHOULD VERIFY THE CIRCUITRY EXTERNAL
:TO THE SCRATCH PAD ITSELF.
; THE REMAINDER OF THE GENERAL REGISTERS ARE TESTED BY MOVING
*A BIT INTO BIT O OF THE REGISTER AND SHIFTING IT LEFT CONE
;BIT AT A TIME INTO THE CARRY BIT. THE RESYLT IS THEN CHECKED TO INSURE THAT
:NO BITS WERE PICKED. THE PROCEDURE IS 1HEN REPEATED UNDER OPPOSITE
;CONDITIONS. THE GENERAL REGISTER AND THE CARRY BIT ARE SET 710
:ALL ONES, AND A ZERO IS SHIFTED LEFT FROM BIT O INTO THE CARRY BIT.
THE RESULT IS THEN CHECKED TO INSURE THAT NO ZEROES WERE PICKED.

AT THIS POINT ALL OF THE GENERAL REGISTERS HAVE BFEN EXERCISED
AS WELL AS REGISTER 11.

ﬁtt**l’t‘tttttt*t*tt*t*tittit*ﬁ*tt*.’Q’"I"*tﬁttt"ttitttttt*t'tt*t*iitttttltttt‘tii't."

TEST 13 TEST IF RG CAN HOLD ALL ZEROES

.'tttt*l’t***t*it**ttt*ti**‘I“I’*i*‘tttttﬁt*ﬁt‘*titltttitttitt'tit**ttttt'ttti'itttttttttt

1513: INC (R2) ;UPDATE TEST NUMBER

CMP #15,(R2) ; SEQUENCE ERROR?

BNE 1S14-10 :BR TO ERROR HALT ON SEQ ERROR

MOV #0,R0 ;MOVE ZEROES TO RO

TST RO s SUCCESSFUL?

BECQ TS14
; 7O SCOPE: CLEAR THE RIGHT BYTE OF THIS -
; CONDITIONAL BRANCH INST. AND <
: REPLACE THE MOVE INSTRUCTION  <=-
: WHICH FOLLOWS W/ 773 <

MOV #17,-(R2) SMOVE TO MAILBOX # sxwaxew 77 wawwaswe

INC - (R2) JSET MSGTYP TO FATAL ERROR

HALT :RO NOT 0

: OR SEQUENCE ERROR

e e S 223322232 2222228223 222222322232 2222222 il it il bl bRl Al i dd

;TEST 14 TEST IF RO CAN HOLD ONES AND ZEROES

tit**ﬁ*t*tt*tt*l‘******iittt*l’l’ttit**t**iii*i*t*tttttti*‘ﬁt‘itt'ttltitt't".ttttttttt

TS14: INC (R2) JUPDATE TEST NUMBER
CMP #14,(R2) : SEQUENCE ERROR?
BNE TS15-10 :BR TO ERROR HALT ON SEQ ERROR
MOV #125252,R0 :MOVE ALTERNATING ONES AND ZEROES 'O RC
cMP RO,#125252 ; SUCCESSFUL?
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761
762
763
764
765
766
767
768
769
770
771

772
773
774
775
776
777
778
779
780
781

782
783
784
785
786
787
788
789
790
791

792
793
794
795

co1712

001714
001720
001722

001724
001726
001732
001734
001740
001744

001746
001752
001754

001756
001760
001764
001766
001772
001776

02000
002004
002006

002010
002012
002016
002020
002024
002030
002032

001404

012742
005242
000000

005212
022712
001005
012700
020027
001404

012742
005242
000000

005212
022712
001005
012700
020027
001404

012742
005242
000000

005212
022712
001012
012701
012700
000241
005200

24~NOV=-80 11:07

000020

000015

052525
052525

000021

000016

177777
177777

000022

000017

000001
177757

MATYTT 30A(1052)

T14

D 2
14-JAN-81 11:46 PAGEL 16
TEST IF RO CAN HOLD ONES AND ZEROES

BEQ TS15
: TO SCOPE: (LEAR THE RIGHT BYTE OF THIS
. CONDITIONAL BRANCH INST., AND
: REPLACE THE MOVE INSTRUCTION

WHICH FOLLOWS W/ 772

MOV #20,-(R2) “MOVE TO MAILRBOX # sexssax 20 wesveen

INC -(R2) :SET MSGTYP TO FATAL ERROR

HALT ‘RO NOT 125252

. OR SEQUENCE ERROR

~EQ 001¢

" an
[ T |
]

AAAA

*tttt**t***t’!ttttt*tttitt******tt*ﬁit******!“'tﬁiitt'tittttttttt'tttttt.-tttttitt.

STEST 15

1515:

AAANAA

TEST IF RO CAN HOLD ZEROES AND ONES
'ittﬁt*tt*it!it*itttttt*tt*t*tﬁ*ttt****ﬂt*tt**ttttttttt*tt*t'ttttttttttttttt't.ttt'ot

INC (R2) ;UPDATE TEST NUMBER

CMP #15, (R2) :SEQUENCE ERROR?

BNE 1516=10 *BR TO ERROR HALT ON SEQ ERROR

MOV #052525 go “MOVE ALTERNATING ZEROES AND ONES TO RO

CMP RO,#052525 *SUCCESSFUL?

BEQ 1516
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION

WHICH FOLLOWS W/ 772

MOV #21,-(R2) TMOVE TO MAILBOX # ssxakns 27 sanaxes

INC ~(R2) *SET MSGIYP TO FATAL ERROR

HAL T *RO NOT 52525

: OR SEQUENCE ERROR

X 2222333222322 3X33Z22 2222223223322 0022ttt RRRdRRilll sttt il Bl ddh

TTEST 16 TEST IF RO CAN HOLD ALL ONES

2223223223233 3223222323233 333 3222333232222 2 dR 222 RARAR ARl dR el Al i il A

1516:

INC (R2) SUPDATE TEST NUMBER

CMP #16, (R2) *SEQUENCE ERROR?

BNE ?517-10 :BR TO ERROR HALT ON SEQ ERROK

MoV R177777 R0 :MOVE ALL ONES TO RO

CMP RO, &177777 S SUCCESSFUL?

BEQ 18i7
. 10 SCOPE: CLEAR THE RIGHT BYTE OF THIS
; CONDI TIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION

WHICH FOLLOWS W/ 772

MOV #22.-(R2) IMOVE TO MAILBOX # ssaxasn 22 sawanes

INC =-(R2) :SET MSGTYP TO FATAL ERROR

HALT ‘RO NOT 177777

. OR SEQUENCE ERROR

ANANA AN

'tttt*Ittt**ttttlt*tﬁt‘Qif!fi*ﬁiti*ttttttﬁﬁﬁtt’ﬁ.lﬁiitl!tttttittittit.tttttQ.t'..t"'

STEST 17 TEST IF R1 CAN HOLD A ONE IN ALL BITS

tttt*i***ttﬁ'ﬁ!tﬁ**ttitiittiQi*ttt*t“ﬁ*t*.'ttiii‘ititittitii!ttttttltt‘titn‘tlltt'v

1517:

REGT:

INC (R2) ;UPDATE TEST NUMBER

(MP #17,(R2) : SEQUENCE ERROR?

BNE 7520-10 :BR TG ERROR HALT ON SEQ ERROR
MOV #1,R1 ;SET BIT 0

MOV #-21,R0 ;SET BIT CQUNTER

CLC ;CLEAR (-BIT

INC RO ; INCREMENT BIT COUNTER




(.xDB=D D{F11-AA (PU DIAG.
24~NOvV=-80 11:97

(JKDBD.P11

817
818

002034
062036
002040
002042

002044
002044
002050
002052

002054
002056
€02062
002064
002070
002074
002076
002100
002102
002104
002106
002112

002114
002114
002120
002122

02124
002126
002132
002134
002140
002144
002146
002150
002152
002154
002156

001403
006101
103374
001404

012742
005242
000000

005212
022712
001014
012701
012700
000261
005200
001405
006101
103774
022701
001404

012742
005242
000000

005212
022712
001012
012702
012700
000241
005200
001403
006102
103374
001406

000023

000020

177776
177757

177777

000024

000021

000001
177757
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117 TEST IF R1 CAN HOLD A ONE [N ALL BITS ‘EQ

BEQ REGTE
ROL R1

B(( REGI

BEQ 7S20
REGIE: .

MOV #235,-(R2)

INC =-(R?2)

HALT

;BR TO ERROR HALT [F BIT [S LOST
JROTATE 1 POSITION
;ALL DONE

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITJONAL BPANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 765

;MOVE TO MAILROX # saeasswn 2T ssevnnsn
:SET MSGTYP TO FATAL ERROR

JFAILURE WITH R1

:  OR SEQUENCE ERROR

ey ws N,
AAAA
a i
Houonn
H n

Ho

e 2222222323223 2222322 2222322228322 S2 222224222222 Sadid il Rl dldd s

TTEST 20 TEST IF R1 CAN HOLD A ZERO IN ALL BITS

A RN R A A AR AN AR AT A AR A AR AR AN AR R AN AN AR ANRAAR A AN ARAAR AR ANARNATEAIANARATARER RO

1520: INC (R2)
(MP #20,(R2)
BNE 1S21-10
MOV #=-2 R1
(0} #-21,R0
SEC

REGIA: INC RO
BEQ R1ERR
ROL R1
BCS REG1A
cMP #-1,R1
BEQ 1821

R1ERR:
MOV #2646 ,-(R2)
INC -{RZ)
HALT

;UPDATE TEST NUMBER

;SEQUENCE ERROR?

:BR TO ERROR HALT ON SEQ ERROR
:SET ALL ONES IN R1 EXCEPT FOR BIT O
:SET BIT COUNTER

;SET C-BIT

; INCREMENT COUNTER

:BR TO ERROR HALT [F COUNTER-O
JROTATE 1 PCSITION

:CONTINUE UNTIL C(-BIT IS (LEAR
:CHECK DATA IN RI1

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <= =
: CONDITIONAL BRANCH [NST. AND ====
; REPLACE THE MOVE INSTRUCTION (====
. WHICH FOLLOWS W/ 763 ===

;MOVE TO MAILBOX # sxxnsxsxe 24 sewrenw
;SET MSGTYP TO FATAL ERROR

;FAILURE WITH R1

;  OR SEQUENCE ERROR

e 3 2212222272 22223223 5322333223322 222230202222l bl Al A d A o

STEST 21 TEST IF R2 CAN HOLD A ONE IN ALL BITS

;t’kt*lti*ii.ﬁ.Qiiﬁtii**i‘l’tttiititl*“Qﬁttttt‘ttititttttttiiitt*tttﬁtiiittttt'ttlt'ti

TS21: INC (R2)
(MP #21,(R2)
BNE REG2A~14
MOV #1,R2
MoV #-21,R0
CLC

REGZ: INC RO
BEQ REG2A-14
ROL RZ
B((C REGZ
BEQ REGZA

JUPDATE TEST NUMBER
;SEQUENCc ERROR?
:BR TO ERROR HALT ON SEQ FRROR
:SET BIT O
;SET BIT COUNTER
;CLEAR (-BIT
*INCREMENT BIT COUNTER
:BR TO ERROR HALT ]F BIT [S LOST
;ROTATE 1 POSITION
JALL DONE

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS -
BRAN(CH INSTRUCTION AND <=
REPLACE THE MOVE INSTRUCTION <
FOLLOWING w/ 77 <

LI I W
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CJxkDBD.P11 24=NOV=-80 11:07 2} TEST IF RZ2 CAN HOLD A ONE N ALL BITS SEQ 0018
873 002°60 012702 000304 MOV #STESTN RZ JRESTORE PQOINTER
874 002166 012742 (00025 MOV #25,=(R2) *MOVE TO MAILBOX # wewesea 25 owevere
875 002170 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
876 002172 000000 HALT ;FAJLURE WITH RZ
g;g 002174 012702 000304 REGZA: MOV #$TESTN,RZ JRESTORE POINTER
879 R A R A R R AR A AL S LA AL AL AL AL AL AAL AL E A
880 sTEST 22 TEST IF R2 CAN HOLD A ZERO IN ALL BITS
281 IREANNAXAA RN ARk NN 2223222222222 2223232 Y R SR SRR SR 2R SRR R R R RN R AR R SR KR A2
882 002200 005212 7522: INC (R2) ;UPDATE TEST NUMBER
883 002202 022712 000022 CMP #22,(R2) :SEQUENCE ERROR?
88~ 002206 001020 BNE 152%-10 :BR TO ERROR HALT ON SEQ ERROR
885 002210 012702 177776 MOV #-2,R2 :SET ALL ONES IN RZ2 EXCEPT FUR BIT O
886 002214 012700 177757 MOV #-21,R0 ;SET BIT COUNTER
887 002220 000261 SEC JSET (-BIT
888 002222 005200 REGZB: INC RO ; INCREMENT BIT COUNTER
889 (002224 001407 BEQ RZ2ERR :BR TO ERROR HALT JF (OUNTER-O
890 002226 006102 ROL R2 ;ROTATE 1 POSITION
891 002230 103774 B(S REGZR JCONTINUE UNTIL (-BIT IS (LEAR
892 (02232 022702 177777 CMP #=1,R2 :CHECK DATA IN RZ2
893 002236 001406 BEQ REGZC
894 (002240 012702 000304 MOV #STESTN,R?C ;RESTORE POINTER
895 002244 R2ERR:
896 002244 012742 000026 MOV #26,-(R2) (MOVE TO MAILBOX & sessves 6 wxtvers
897 002250 (05242 INC -(R2) :SET MSGTYP TO FATAL ERROR
898 002252 000000 HALT ;FAJLURE WITH R2
ggg 002254 012702 000304 REGZ2C: MOV #STESTN,R? ;RESTORE POINTER
901 R R R A S At A A R S L AR A AL DAL AL ARGl
902 ;TEST 23 TEST IF R3 CAN HOLD A ONE IN ALL BITS
903 R e e L A T R R AR L LSRR AL AL AL AL AL AR A
904 002260 005212 1523: INC (R2) JUPDATE TEST NUMBER
905 002262 022712 000023 (MP #23,(R2) ;SEQUENCE ERROR?
906 002266 001012 BNE 1524-10 ;BR TO ERROR HALT ON SEQ ERFOR
907 002270 012703 000001 MOV #1,R3 :SET BIT O
308 002274 012700 177757 MOV #~-21,R0 :SET BIT COUNTER
909 002300 000241 Ll :CLEAR (-BIT
910 002302 005200 REG3: INC RO ; INCREMENT BIT COUNTER
911 002304 (001403 BEQ REG3E ;BR TO ERROR HALT IF BIT IS LOST
912 002306 006103 ROL R3 !ROTATE 1 POSITION
913 002310 103374 BCC REG3 ;ALL DONE
914 (02312 001404 BEO 1524
915 : 1O SCOPE: CLEAR THE RIGHT BYTE OF THIS
916 : CONDITIONAL BRANCH INS™. AND «
917 : REPLACE THE MOVE INSTRL(TION <
918 ; WHICH FOLLOWS W/ 765 <
919 (002314 REG3E :
920 002314 012742 (000027 MOV #27,-(R2) ;POVE TO MAJLBOX # swervanx 27 xvewees
921 002320 005242 INC -(RZ) :SEY MSGTYP T0O FATAL ERROR
922 002322 000000 HALT ;FAILURE WITH R3
ggz ; OR SEQUENCE ERROR
@25 R e R R A R R RS AR A A AR AR AR LR AL AR AL A LRl il il
926 JTEST 24 TEST IF R3 CAN HOLD A ZERO IN ALL BIT>
92; Y 2 2222 2222222222202233 322222220 232 222 AR ARl ARl Ll A Al

G28  UG2824 005272 1524:  INC (R2) SUPDATE TEST NUMBER

—— e, - — — ——— -
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29
930
933

932
533
934
93¢
934
937
938
936
340
31

942

002326
002332
002334
002340
002344
002346
002350
002352
002354
002356
002362

002364
002364
002370
0023572

002374
002376
002402
002404
002410
002414
002416
002420
002422
002424
002426

002430
002430
C02434
002436

002440
002442
002446
002450
002454
002460
002462
002464

022772
001014
012703
012700
000261
005200
001405
006103
103774
022703
001404

012742
005242
000000

05212
022712
001012
012704
012700
000241
005200
001403
006104
103374
001404

012742
005242
000000

005212
022712
001014
012704
012700
000261
005200
001405

000024

177776
177757

177777

000030

000025

000001
177757

000031

000026

177776
177757

6 2
11:46 PAGE 19
TEST It R3 CAN HOLD A ZERO IN ALL BIT»S

SEQ@ 0019

; SEQUENCE ERROR?

:BR TO ERROR HALT ON SEQ ERROR

;SET ALL ONES IN R3 EXCEPT FOR BIT O
:SET BIT COUNTER

JSET C=RIT

; INCREMENT BIT COUNTER

:BR TO ERROR HALT |F COUNTER-0
JROTATE 1 POSITION

SCONTINUE UNTIL C-BIT IS CLEAR
;CHECK DATA
TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITJONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 763

;MOVE TO MAILBOX # wxwwaws
;SET MSGTYP TO FATAL ERROR
;FAILURE WITH R3

; OR SEQUENCE ERROR

AANAA

LI S SO

30 wevavee

ttittttttﬁtt‘iQ.*‘ﬁ*'l""itﬁtt'tlitti*ittt*ﬁttﬂ*ﬁﬁittttt'ttﬁ.ittttttt'wt'twtﬁQto't'

TEST IF R& CAN HOLD A ONE IN ALL BITS

'tﬁttttitt.ltlI.!i.*.'ttiti"ttttttit*t*ttﬁﬁ**ittttﬁtt!t!t'ittt'ttt'ﬁ’t'ttttttttt-ttt

MACY1T1 3S0A(1052) 14-JAN-81

104
(mpP 824, (R2)
BNE 1525-10
MOV n-2 R3
MOV #-21,R0
SEC

REG3A: INC RO
BEQ R3ERR
ROL R3
B(S REG3A
CMP #-1,R3
BEQ 1525

R3ERR:
MOV #30,-(R2)
INC -(R2)
HALT

TEST 25

1525: INC (R2)
(MP #25,(R2)
BNE 1526-10
MOV #1,R4
MOV #-21.R0
(Lc

REGS: INC RO
B8EQ REG4E
ROL R&
B(C REG&
BEQ 1526

REG4E
MOV #3' ~{(R2)
INC -(R2)
HALT

;UPDATE TEST NUMBER

; SEQUENCE ERROR?

;BR TO ERROR HALT ON SEQ FRROR
:SET BIT 0

;SET BIT COUNTER

;CLEAR (-BIT

:INCREMENY BIT COUNTER

;BR TO ERROR HALT IF BIT IS tOST
;ROTATE 1 POSITION

ALL DONE

: TO SCOPE: C(LEAR THE RIGHY BYTE OF THIS <
; CONDITIONAL BRANCH INST. AND <
. REPLACE THE MOVE INSTRUCTION <
; WHICH FOLLOWS W/ 765 <

rxnnxar 3]

ERROR

LA B BB S &

;MOVE TO MAILBOX #
;SET MSGTYP TO FATAL
;FAJLURE WITH R4

;  OR SEQUENCE ERROR

tt*itt*t.ﬁlﬁt‘t“ﬁ'i‘iti'tt'*t*Qtﬁﬁtt‘tt!lit‘ttttiiiiiltittitiitttitttttQt"t"t-ttt

TEST [F R4 CAN HOLD A ZERO IN ALL BITS

'*tt**tﬁiQ*'ti'iitt'ttiitt**iiItt‘lt*’tﬂl“ii*tiiitt't.lt\Qttti‘tt.ttitt'tt't‘tttt..t

“TEST 26

1$26:  INC (R2)
(MP #26, (R2)
BNE 1527-10
MOV #-2 R4
MOV #-21,R0
SEC

REG4A: INC RO
BEQ R4ERR

sUPDATE TEST NUMBER
;SEQUENCE ERROR?
BR TO ERROR HALT ON SEQ ERROR
SET ALL ONES IN R4 EXCEPT FOR BIT O
:SET BIT COUNTER
ISET C-BIT
; INCREMENT BIT COUNTER
:BR "0 ERROR HALT IF (OUNTER O
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<JRDBD.P11 24=-NOV=-80 11:07 126 TEST IF R4 (AN HOLD A ZERO IN ALL BITS '

Q85 002466 006104 ROL Ré :ROTATE 1 POSITION

986 002470 103774 B(CS REG4A JCONTINUE UNTIL C-BIT IS CLEAR

987 002472 022704 177777 (MP #=-1,R4 sCHECK DATA

988 002476 001404 BEQ LYY

G8G : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <

99C . CONDITIONAL BRANCH [NST., AND <-
991 ; REPLACE THE MOVE INSTRUCTION <-
992 . WHICH FOLLOWS W/ 763 <

993 002500 R4ERR:

994 002500 Q12742 000032 MOV #32,-(R2) ;MOVE TO MAILBOX # rwewane 320 seawvew

995 002506 005242 INC =-(R?2) :SET MSGTYP TO FATAL ERROR

990 002506 000000 HALT ;FAJLURE WITH R4

957 ; OR SEQUENCE ERROR

998§

999
1000 R AR AR AR IR RN AR AR TN E R AN AR AR AN A AR T AN AT AN AR R AR R AR A D bbb bt b v T s s rbTrerrtrtes
10C1 JTEST 27 TEST IF RS CAN HOLD A ONE IN ALL BITS

1002 T N St 2232 3222322323222 22222 S22 e R e R R e R R S R X R R R
1003 002510 005212 1S27: INC (R2) JUPDATE TEST NUMBER

10046 (C02512 022712 000027 CMP #27,(R2) ;SEQUENCE ERROR?

1005 002516 001012 BNE 1530-10 :BR TO ERROR HALT ON SEG FRROR

1006 002520 012705 000001 MOV #1,R5 ;SET BIT O

1007 002524 012700 177757 MOV #-21,R0 ;SET BIT COUNTER

1008 002530 000241 CLC ;CLEAR (-BIT

1009 002532 C05200 REGS: INC RO :INCREMENT B8IT COUNTER

1010 002534 001403 BEQ REGSE :BR TO ERROR HALT IF BIT 1S LOST

1611 002536 006105 ROL RS ;ROTATE 1 POSITION

1012 002540 103374 B(C( REGS ;ALL DONE
1013 002542 001404 BEQ TS30
1014 ; TO SCOPE: CLEAR THE RIGHT BYTE QF THIS <
015 . CONDITIONAL BRANTH INST. AND <
i016 : REPLACE THE MOVE INSTRUCTION <«
1017 ; WHICH FOLLOWS W/ 765 <
1018 002544 REGSE:
1019 002544 0127642 000033 MOV #33,-(R2) :MOVE TO MAILBOX # wawane 3T svevers

1020 002550 005242 INC -{R2) ;SET MSGTYP TO FATAL ERROR

1021 002552 000000 HALT JFAJILURE WITH RS

;85% ; OR SEQUENCE ERROR

'024 tiﬁtti*lll’#ttttt*ttﬁtt*t!l’tﬁttttlttltthtttitttﬁttiltttttttttttttt-tttittttt'tttkuq'
1025 IEST 30 TEST If RS CAN HOLD A ZERO IN ALL BITS

1026 ttttl‘tttttt***itittt**t*t*t*tttttit'tttit‘Ittiitiittittitittt!It‘tttl"ltt"""'-"!
1027 002554 005212 1530 INC (R2) ;UPDATE TEST NUMBER

1028 002556 022712 000030 MP #30,(R2) s SEQUENCE ERROR?

1029 002562 001014 BNE 1531-10 BR TO ERROR HALT ON SEQ ERRQOR

1030 002564 012705 177776 MOV #=2 RS :SET ALL ONES IN RS EXCEPT FOR BIT O

1031 002570 012700 177757 MOV #~21,R0 JSET BIT COUNTER

1032 002574 000261 SEC ;SET (-BIT

1033 002576 005200 REGSA: INC RO INCREMENT BIT COUNTER

1034 002600 001405 BEQ R5ERR BR TO ERROR HALT IF COUNTER O

1035 002602 Q06105 ROL RS JROTATE 1 POSITION

1036 002604 103774 B(S REGSA :CONT]NUE UNTIL C-BIY IS (.EAR

1037 002606 022705 177777 CMP #-1,R5 :(HECK DATA

1038 0026172 001404 REQ TS$31

1039 : 70 SCOPE: CLEAR THE RIGHT BYTE OF THIS < -

1040 ; CONDITIONAL BRANCH INST. aND <
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C4xDBD.P11

1041
1042
1063
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1657
1058

1096

002614
002614
002620
002627

002624
002626
002632
002634
002642
002646
002652
002654
G02656
002660
002662
002664

002666
002666
002672
002674

002676
002700
002704
002706
002712
002716
002720
002722
002724
002726
002730
002734

002736
002736
002742
002744

24=NOV=-80 11:07

012742
05242
000000

005212
022712
001015
012767
012706
012700
000241
0C5200
001403
006106
103374
001404

012742
005242
000009

005212
022712
001014
012706
012700
000261
005200
001405
006106
103774
022706
001404

012742
005242
000000

000034

000031

000340
0000
177757

000035

000032

177776
177757

177777

000036

MACYT1 3QA(1052)
130

175134
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14-JAN-8"
TEST 1F RS CAN HOLD A ZERO IN ALL BITS SEQ 0021
. REPLACE THE MOVE INSTRUCTION  «<==_=
: WHICH FOLLOWS W/ 763 <=-z=
RSERR:
MOV #34 ~(R2) :MOVE TO MAILBOX # #seesee 34 seenene
INC -(R2) “SET MSGTYP TO FATAL ERROR
HAL T ‘FAILURE WITH RS

; OR SEQUENCE ERROR

Y2 I 2222223322222 22 3223032822202 20222 iR Rd iRl il A Al Al

TCEST 31 TEST IF R6 CAN HOLD A ONE IN ALL BITS

;tlt‘t't‘ttittt**l**ttt'ittﬁttﬁl*!'*itﬁ.ﬁ*'tt!"ifﬂtt'*'t'tttt.QI."."Q".Q"'."".

1837 INC (R2) sUPDATE TEST MUMBER
CMP #31,(R2) :SEQUENCE ERROR?
8NE 1832-10 :BR TO ERROR HALT ON SEC ERROR
MOV #340,PS ;LOCK OUT INTERRUPTS WHILE PLAYING WITH R6
MOV #1,R6 ;SET BIT 0
MOV #-21,R0 JSET BIT COUNTER
tLC ;CLEAR (=-BIT
REGG6: INC RO ; INCREMENT BIT COUNTER
BEOQ REG6E ;BR TO ERROR HALT JF BIT IS LOST
ROL R6 ;ROTATE ' POSITION
BCC REG6 JALL DONE
BEQ 1S322
: YO SCOPE: CLEAR THE RIGHT BYTE OF THIS <
M CONDITIONAL BRANCH INST. AND < -
; REPLACE THE MOVE INSTRUCTION <
M WHICH FOLLOWS W/ 762 « =
REG6E :
MOV #35,-(R2) :MOVE TO MAILBOX # *rxsxwsx 35 asserene
INC ~(R2) JSET MSGTYP TO FATAL ERROR
HALT JFAILURE WITH R6
: OR SEQUENCE ERRCR
:tttttttttttltttttttttt*ttttittttttttttttttttittttttttttttttttttttt-.t-tt'tt--..t""
:TEST 32 TEST 1F R6 CAN HOLD A ZERO IN ALL BITS
:ltitittﬁtt**tﬁ*ﬁttt*tttiﬁ*"*tﬁtﬁ.‘tt.i*itttittitt'*itititttttt“t'ttttt"'tt.tt'w"
1S532: INC (R2) ;UPDATE TEST NUMBER
cCMP #32.(R2) ;s SEQUENCE ERROR?
BNE 1533-10 ‘BR TO ERROR HALT ON SEQ ERROR
MOV #-2.R6 :SET ALL ONES IN R6 EXCEPT fOR BIT O
MOV #-21.R0 :SET BIT COUNTER
SEC :SET (-BIT
REGO6A: INC RO :INCREMENT BIT COUNT
BEQ R6ERR :BR TO ERROR HALT IF COUNTER O
ROL Ré JROTATE 1 POSITION
B8(S REG6A SCONTINUE UNTIL C-BIT IS CLEAR
CMP #-1,R6 ;CHECK DATA
BEQ TS33%
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <-
. COND] TIONAL BRANCH INST. AND <
; REPLACE THE MOVE INSTRUCTION <
; WHICH FOLLOWS W/ 763 <
R6ERR:
MOV #36,-(R2) :MOVE TO MAILBOX # «eerrnr T awvnene
INC -(R2) “SET MSGTYP TQ FATAL ERROR
HAL T :FAILURE WITH R6
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; OR SEQUENCE ERROR

323

T R X 2222227222222 2222 2233323322222 2222 R R Al s sl RS Al LA RER)

;8? "SRTTL PSW TESTS
102 : THE PSW TESTS ARE USED 1O VERIFY THAT VARJOUS DA"A
103 PATTERNS CAN BE SUCCESSFULLY HELD IN THE PSW AND THAT THE
104 *PSw ADDRESSING LOGIC 1S FUNCTIONING. MOVE AND COMPARE INSTRUCTIONS
105 "ARE USED TO TEST THAT THE PSW CAN HOLD VARIOUS DATA PATTERNS,
}89 ‘Eéé?:ﬁé’“ PATTERN 1S MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR
108 : THE PSW REGISTER IS TESTED, THE CC INPUTS ARE TESTED
1 “LATER IN THE MICROCODE TESTS. SETTING OF THE T-BIT BY THE
1 “TEST PATTERNS IS PURPOSELY AVOIDED. TESTING OF THE
} “T-RIT TRAP CIRCUITRY IS LEFT FOR THE TRAP TEST.
1 :-ttt‘ittttitttt**titt**I’*t'l'*ttttttttttttttttt*ttttttttt'tttttttttttttt't".-:"v'n-p
1 STEST 33 TEST IF PSW WILL HOLD ZEROES
1 :'ti*tt*!ttt**ttttttt't*it“Qtﬁtttttttttttttttttttti*ttt*ttttttttttt.t'.t.tttttttt't'.
1 002746 005212 7$33:  INC (R2) :UPDATE TEST NUMBER
1 002750 022712 000033 CMP £33, (R2) - SEQUENCE ERROR?
. 002754 001010 BNE 1534-10 “BR TO ERROR HALT ON SEO ERROR
002756 012706 001000 MOV #STBOT .R6
002762 012737 000000 177776 MOV #0, dAPS :SET PSW 1O ZERC
002770 C€05737 177776 ST aAPs “SUCCESSFUL
002774 001404 BEQ 1534

; TO SCOPE: (LEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION

AAAA

; WHICH FOLLOWS W/ 767
002776 012742 000037 MOV 437,-(R2) ;MOVE TO MAILBOX # swensan 37 wresens
003002 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
003004 000000 HALT :PSW NOT O

: OR SEQUENCE ERROR

T 2337222222223 32222322232223222223 3232320223233 2R2R2dd R dRRinil il i il ibll il A

—d e et e e b il e o mad e o ek md ) o kD b = e d ed d e d D b d D ed e b i D nd d b b e i e e D e o D b
ﬁwwuwmmmmmmmmmw—l—*--——h--‘--—a—J%
OOV NP NS NN 2OV NP NI WAWN = O 000 NON N WA - O

e e o cd d rod i e ek o) md T ed el —d o b d d emd D ) md D d ad b b el b e ) wh ad

STEST 34 TES™ IF PSW WILL HOLD ONES AND ZFROES
;*itfﬁtt*ltttttttltltttttttt*tli"t‘kt.tﬂl*tttttttttittttttittttttttttttt"tttt.tttvtt

35 003006 005212 1S34:  INC (R2) :UPDATE TEST NUMBER

36 003010 022712 000034 (MP #34, (R2) :SEQUENCE ERROR?

37 003014 001007 BNE 1535-10 ‘BR 10 ERROR HALT ON SEQ ERROR

38 (003016 012737 000252 177776 MOV 8252, M4PS “MOVE ALT. ONES AND ZEROES TO PSu

39 0030264 023727 177776 000252 (MP MPS ., #252 ~SUCCESSFUL?

40 003032 001404 BEQ TS35

41 : TO SCOPE: CLEAR THE RIGHT BYTE OF THiS <

&2 ; CONDITIONAL BRANCH INST. AND <

43 . REPLACE THE MOVE INSTRUCTION ~

44 : WHICH FOLLOWS W/ 770 <

45 003034 012742 000040 MOV #40,-(R2) “MOVE TO MAJLBOX # «exxxns (0 serssns

46 003040 005242 INC -(R2) “SET MSGTYP TO FATAL ERROR

47 003042 000000 HALT :PSW NOT 252

23 :  OR SEQUENCE ERROR

SO :ttt*lttt'ttttttttttttt*ttttitttt*itittttttitttttttttttttttt-iitiitttttttt'.-.tttt.t-

51 -TEST 35 TEST IF PSW (EXCEPT T=BIT) WILL HOLD ZEROES AND ONES

<2 .'ttt*'tttltttlttttitttttttttt**tit‘tltil‘tttttittﬁQttttttt!!ttt.tttttttqato-t-"---t.
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383

003044

003670

003072
003076
003100

003102
03104
003110
003112
003120
003126

003130
003134
003136

003140
003142
003146

003150
003152

00527¢
022712
001007
012737
023727
001404

012742
005242
000000

005212
022712
001007
012737
023727
001404

012742
005242
000000

005212
022712
001014

000257
000264

(00035

000105
177776

000041

000036

000357
177776

000042

000037
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177776
000105

177776
000357

TEST IF PSW (EXCEPT T=-BIT) WILL HOLD ZEROES AND ONES " .

7535: INC (R2) ;UPDATE TEST NUMBER
(MP #35,(R2) ; SEQUENCE ERKOR?
BNE TS36-10 ;BR TO ERROR HALT ON SEQ ERROR
MOV #105,a#P$S ;MOVE ALT. ONES AND ZEROES TO PSW
CMP AHPS, #4105 ;SUCCESSFUL?
BEQ 7536

: 7O SCOPE: CLEAR THE RIGHT BYTE OF THIS  «<-
CONDITIONAL BRANCH [NST. AND <~
REPLACE THF MOVE INSTRUCTION <

: WHICH FOLLOWS W/ 770 <z
MOV #41,-(R2) :MOVE TO MAJLBOX # srxxnnx 4] waoeans
INC -{(R2) ;SET MSGTYP TO FATAL ERROR
HALT ;PSU NOT 105

; OR SEQUENCE ERROR

S 322 0222203223222 322223 X223 22 dd 222 AR 0 Rt RtERRtRRdRAdRd Rl l el il R Al il A

STEST 36 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ALL ONES
:*tttl*t*ttiittitttli*i**ti*ttﬁ*ﬁ*t**t*!tﬁﬁtttttﬁtitt'tttitt*ttttttttttttttfﬁtttt'ttt
7$36:  iNC (R2) :UPDATE TEST NUMBER
CMP #36, (R2) *SEQUENCE ERROR”
BNE 1$37-10 ‘BR TO ERROR HALT ON SEG ERROR
MOV #357 ,a4PS *MOVE ONES TO PSw
CMP aNPS . 4357 *SUCCESSFUL
BEQ 1537
- TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <=-
; CONDITIONAL BRANCH INST. AND  <-
: REPLACE THE MOVE INSTRUCTION <
WHICH FOLLOWS W/ 770 < -
MOV #42 - (R2) movs TO MAILBOX # ssxsxaan 42 aswwnes
INC -(R2) SET MSGTYP TO FATAL ERROR
HALT ‘Psw NOT 357

; OR SEQUENCE ERROR
.SBTTL CONDITION CODE TESY

;ttttit***t*tlﬁlI*t"iﬁ'*ttt‘ttttﬁ*tt.itﬁttiQtt‘ﬁtIii'.ttitti‘ttttttittw’ttti'ttttttt

; THIS TEST CHECKS THE CONDITIONAL BRANCHES INVOLVING THE Z-BIT.

THE Z-BIT IS SET WITH ALL OTHER CC BITS ZERO AND BOTH CONDITIONS

:BEQ AND BNE ARE TESTED FOR PROPER EXECUTION. THEN THE Z-BIT IS

;SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TESTED

AGAIN FOR PROPER QPERATION,

THIS TEST CHECKS THE OPERATION OF THE SET AND CLEAR CONDITION

>CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL
:BRANCH ROM. THE BRANCH MICROCODE FOR ALTERING THE PC AND fOR

:LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROM ADDRESSES SPECIFICALLY
;JUSED IN THE TEST ARE VERIFIED HERE.

L4
e 2 22 33 Ry 22%323332332323 3322232220222 22200020l it il il

;TEST 37 TEST BRANCHES AROUND Z-BIT
R R T N L D b bbb L AL L LA A AL E AL A AR AL RS
1S37: INC (R2) ;UPDATE TEST NUMBER

(MP #37,(R2) +SEQUENCE ERRGR?

BNE 1540-10 JBR TO FRROR HALT ON SEQ ERRCR

;FIRST WITH Z-BIT ON

ggg ;CC=0100: JuST Z-B1Y
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CJKDBD.P11 24-NOV=-80 11:07 137 TEST BRANCHES ARQUND Z-BIT SEQ 0024
1209 003154 001001 BNE BRZ1 ;CHECK OPPOSITE CONDITION
1210 003156 001404 BEQ BRZ?
1211 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ©.o==z=
1212 : CONDITIONAL BRANCH INST. AND {zz=~
1213 ; REPLACE THE MOVE INSTRUCTION < -==
1214 ; WHICH FOLLOWS w/ 773 < -
1215 003160 BRZ1:
1216 003160 012742 000043 MOV 443 ,-(R2) SMOVE TO MAJLBOX # sawsesre (T svenees
1217 003164 005242 INC ~(R2) *SET MSGTYP TO FATAL ERROR
1218 003166 000000 HALT : IMPROPER BR W/ Z-1
1219 ;CHECK WITH Z=-BIT OFF
1220 003170 000277 BRZZ: SCC :CC=1011: ALL BUT Z-BI7
1221 003172 000244 (LZ
122¢ 003174 001401 BEQ BRZ3
1223 003176 001004 BNE 7S40
1224 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=~z
1225 ; CONDITIONAL BRANCH INST. AND <=
1226 ; REPLACE THE MOVE INSTRUCTION <=--=
1227 M WHICH FOLLOWS W/ 763 C"emw
1228 (€03200 BRZ3:
1229 003200 012742 000044 MOV #44 ,-(R2) MOVE TO MAJLRBOX # wxwwaww L4 senwxes
1230 003204 (005242 INC -(R2) :SET MSGTYP TO FATAL ERROR
1231 003206 000000 HALT : IMPROPER BR W/ 71=0
}S%% ; OR SEQUENCE ERROR
1234 RN R A AN AR R R R RN R R A P R R AR AR A R AN AN IR AN AR AR R AR ARV AR RN AN AR RN R A NN AR S PR b w e
1235 :
1236 ; THIS TEST CHECKS THE COND]TIONAL BRANCHES INVOLVING THE N-BIT.
1237 THE N-BIT IS SET WITH ALL OTHER CC BITS ZERO AND BOTH CONDITIONS
1238 BMI AND BPL ARE TESTED FOR PROPER EXECUTION. THEN THE N-BIT [S
1239 :SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TESTED
1240 AGAIN FOR PROPER OPERATION.
1261 THIS TEST CHECKS THE OPERATION OF THE SET AND CLEAR CONDITION
1242 CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL
12643 BRANCH ROM. THE BRANCH MICROCODE FOR ALTERING THE PC AND FOR
12644 ;LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROM ADDRESSES SPECIFICALLY
;Szg 'USED IN THE TEST ARE VERIFIED HERE.
1247 tt*ttttttttttttttttit*tttttttttttittttttttttttttttttttttittttttttt'ittttt-tttt'ttttt
1248 STEST 40 TEST BRANCHES AROUND N-BIT
1249 .-ttltttttttttttttttttitt!tttttttlilttttttttttttttttitttttttttttttt’ttt'ti'itttttwt*tt
1250 (€03210 005212 71540: INC (R2) JUPDATE TEST NUMBER
1251 003212 022712 000040 CMP #40, (R2) ;SEQUENCE ERROR?
1252 003216 001014 BNE 1541-10 :BR TO ERROR HALT ON SEQ £RROR
1253 ;FIRST WITH N-BIT ON
1254 003220 000257 CCC :CC=1000: JUST N-BIT
1255 003222 000270 SEN
1256 003224 100001 BPL BRN1 :CHECK OPPOSITE (ONDITION
1257 003226 100404 BM] BRNZ
1258 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <~ -
1259 : CONDITIONAL BRANCH INST, AND <=
1260 ; REPLACE THE MOVE INSTRUCTION <
1261 ; WHICH FOLLOWS W/ 773 < -
1262 003230 ' B8RNT:
1263 003230 012742 000045 MOV #45 ,-(RS) :MOVE TO MAILBOX # sewrxxex 45 srxswvne

1264 003234 005242 INC -(R2) “SET M3GTYP TO FATAL ERROR
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1265 003236 000000

1266

*267 003240 000277
1268 003242 000250
1269 003244 1004601
1270 003246 100004
7271

1272

1273

1274

003250
003250
003254
003256

012742
005242
000000

000046

003260
003262
003266

003270
003272
003274
003276

005212
022712
001014

000257
000262
102001
102404

000041

003300
003300
C03304
003306

003310
003312
003314
003316

012742 000047
005242

000000

000277
000242
102401
102004

003320
003320
003324
003326

0O NN WN O

012742
005242
000000

000050
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TEST BRANCHES AROUND N-BIT SEQ 0025

HALT ; IMPROPER BR W/ N-1
;CHECK WITH N-BIT OFF
BRN. . ?fﬁ :€€=0111
BM] BRN3 :CHECK OPPOSITE CONDITION
BPL T$41
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <====
; CONDITIONAL BRANCH INST, AND  <====
: REPLACE THF MOVE INSTRUCTION  <====
BRNS WHICH FOLLOWS W/ 763 C==z==
N5:
MOV #66,-(R2) :MOVE TO MAILBOX # #axnsan 46 sxssnee
INC -(R2) :SET MSGTYP TO FATAL ERROR
HAL T ; IMPROPER BR W/ N=0

; OR SEQUENCE ERROR

:ttti*tt***itﬁ*tt*i‘*ttf*ttitttittttﬁtﬁt.t'tﬁt*ﬁitttﬁtttttli'tttittllitiiit'.'.'.t."

-
2

THIS TEST CHECKS THE CONDITIONAL BRANCHES INVOLVING THE v-8IT.
*THE v-BIT IS SET WITH ALL OTHER CC BITS ZERO AND BOTH CONDITIONS
:BVS AND BVC ARE TESTED FOR PROPER EXECUTION. THEN THE V-BIT IS
;SET WITH ALL OTHER CC B]TS CLEAR AND BOTH CONDITIONS ARE TESTED

:AGAIN FOR PROPER OPERATION.

.
'iitttti*ttittﬁtt*ttt*ﬁt‘lt*.‘ﬂt‘ﬁﬁ*‘tiitt*tttttttttt**ttﬁtt't'tttﬂ.ttiti'ttt!tt"'i'

:TEST 41 TEST BRANCHES AROUND V-BIT
‘i'tﬁttttt*ﬁﬁ't*l*it.t"".ﬁ‘**'*'*...'**'.tt.t'*.'i'ﬁttiﬁﬁ*‘*ﬁ**lii"'t...'t't"'t'
TS41: INC (R2) ;UPDATE TEST NUMBER
MP #41,(R2) SEQUENCE ERROR?
BNE 7542-10 :BR TO ERROR HALT ON SEQ ERROR
:FIRST WITH v-BIT ON
ggs :CC=0010: JUST v-BIT
Bv( BRV1 ;CHECK OPPOSITE CONDITION
BVS BRVZ
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <= ==
: CONDITIONAL BRANCH INST. AND <- -
: REPLACE THE MOVE INSTRUCTION <==
: : WHICH FOLLOWS W/ 773 <== -
8RV1:
MOV #47 ,-(RS) SMOVE TO MAILBOX # sawnewex L7 wesaune
INC -{R2) JSET MSGTYP TO FATAL ERROR
HALT : IMPROPER BR W/ V=1
;CHECK WITH v-BIT OFF
BRVZ: %CC :€C=1101: ALL BVT v-BIT
LV
BvS BRY3 JCHECK OPPOSITE CONDITION
Bv( TS42
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <== -
. CONDITIONAL BRANCH INST. AND <===-
: REPLACE THE MOVE INSTRUCTION <—-=-
BRY3 : WHICH FOLLOWS W/ 763 < ==
Vs:
MoV #50,-(R2) :MOVE TO MAILBOX # srraxsxxx 5) wreanse
INC -(RZ) :SET MSGTYP TQ FATA! ERROR
HALT : IMPROPER BR W/ v O
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{JxDBD.P11 24~NOV=30 11:07 T41 TEST BRANCHES AROUND Vv-BIT . SEQ 0026
;%2; ; OR SEQUENCE ERROR
1353 "tt‘.'ﬁ*tt*.tttttﬁ.tﬁt'ti**'*t.t*ttt*ttt**ttttiittt‘l‘ttttttttl't"t"ttt.ti'tltt't..iit
1324 :
1325 ; THIS TEST CHECKS THE (ONDITIONAL BRANCHES INVOLVING THE (-BIT.
1326 THE C-BIT 1S SET WITH ALL OTHER (C BITS ZERO AND BOTH CONDITIONS
1327 BCS AND BCC ARE TESTED FOR PROPER EXECUTION. THEN THE (C-BIT [S
1328 :SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TVESTED
}ggg AGAIN fFOR PROPER OPERATION.
1331 :tt‘lttttttt!ttt**tttttttttttt*ttt**tttﬁ*ttttttttt*ﬁtﬁtittttttttttttttittttttttttttttt
1332 JTEST 42 TEST BRANCHES AROUND C-BIT
1333 J e Y . 2 L2 222222220 2222222 1322232232222 0 22 2R 2 2 2 R R A R R RSS2 RN 2 X 2
1334 003330 005212 T542 INC (R2) JUPDATE TEST NUMBER
1335 003332 022712 000042 CMP R62,(R2) ; SEQUENCE ERROR?
1336 003336 001014 BNE 7543%-10 :BR 70 ERROR HALT ON SEQ ERROR
1337 ;FIRST WITH (~-BIT ON
1338 003340 000257 CCC ;CC=0001: JUST (-BIT
1339 003342 000261 SEC
1360 C03344 103001 B(C( BR{1 ;CHECK OPPOSITE CONDITION
1341 003346 103404 B(S BRCZ
1342 : TO SCOPE: CLEAR THE RIGHT BYTE OfF THIS <-
1343 ; CONDITIONAL BRANCH INST. AND <=
1 344 ; REPLACE THE MOVE INSTRUCTION < -
1345 ; WHICH FOLLOWS W/ 773 <=-
1346 003350 BRC1:
1347 003350 012742 000051 MOV #51,-(R2) ;MOVE TO MAILBOX # aarxawns 57 awsewan
1348 003354 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
1349 003356 000000 HALT : IMPROPER BR W/ (-1
1350 ;CHECK WITH C-BIT OFF
1351 003360 000277 BR(CZ: SCC ;CC=1110
1352 003362 U00247 cLC
1353 003364 103401 B(CS BRC3 :CHECK OPPOSITE CONDITION
1354 003366 100406 BM] 7543
1355 ; TO SCOPE: CLEAR THE RIGHT BYTE OFf THIS < -
1356 ; CONDITIONAL BRANCH INST. AND <
1357 ; REPLACE THE MOVE INSTRUCTION <
1358 ; WHICH FOLLOWS W/ 763 <-
1359 003370 BR(3:
1560 003370 012742 000052 MOV #52,-(R2) JMOVE TO MAILBOX # xxxasznr 52 saxrwnn
1361 003374 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
1362 (C03376 000000 HALT ; IMPROPER BR W/ (=0
}%22 ;. OR SEQUENCE ERROR
1365 e R R A A A AR eI AR AR AL AL AL AL bl il
;;29 .SBTTL MICROCODE TESTS
1368 THE TEST EXERCISES BRANCHES IN THE MICROCODE BY
1369 TESTING AT LEAST ONE INSTRUCTION FROM EVERY CLASS OF INSTRUCTION IN
1370 ALL POSSIBLE MODES. FOR EXAMPLE, TO TEST THE SINGLE OPERAND INSTRUCTIONS,
1371 ;AT LEAST ONE SINGLE OPERAND INSTRUCTION IS VERIFIED IN ALL UNIQUE
1372 ADDRESSJNG MODES. BYTE MODES ARE ALSO TESTED. AS EACH NEW
1373 :MODL IS INTRODUCED THE SAME INSTRUCTION IS TRIED AND TESTED IN
1374 ;A SMALL LOOP CONVENIENT FOR SCOPING. THE TEST IS SET UP USING
1375 :ONLY INSTRUCTIONS AND ADDRESSING MODES WHICH HAVE BEEN PREVIOUSLY

1376 ,VERIFIED.
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003400
003402
003406
003410
003412

003414
003420
003422
003424
003426
03430
003432

003434
003440
003442
003444
003446

203450
003454
003456
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005212
022712
01020
005000
001404

012742
005242
000000
005200
005100
005200
100404

012742
005242
000000
005100
001404

012742
005242
000000

000043

000053

000054

000055

MACY11 30A(1052)

14=-JAN-81

MICROCODE TESTS

SFAULT.

L]
.

IF THESE

TESTS FAIL,

B 3
11:46 PAGE 27

(HECK THE RESULTS FOR A CLUE TO THE

SEG

.-ttttttt*tttttttttﬁtttt!tttittttttttttittttttttttttttttttttttnttlttt't-tnnﬁntttt"oﬁc

:tttitttttlﬁtt*l’l“*ttt*"'t"tl’iﬁ‘tttttttttttittt*titttt'tl’ﬁ‘i'ittttiti.tt'..tttttt."

:MODE WITH THE SINGLE OPERAND INSTRUCTION.

THE CLR INSTRUCTION IS USED TO INTRODUCE EACH ADDRESSING

;THE CLR INSTRUCTION IS EXECUTED AND A BRANCH TEST IS EXELUTED WHICH

:CHECKS THAT THE Z-BIT WAS PROPERLY SET,
*AND MICROCODE FOR SOP INSTRUCTIONS WITH MODE 0.
;SEVERAL OTHER SOP INSTRUCTIONS ARE INTRODUCED WITH MODE 0.

THIS TEST CAN CHECK IR DECODE
FOLLOWING THIS TEST
THESE

; INSTRUCTIONS MAINPULATE DATA AND SERVE TO CHECK THE DATA RESULTS

*OF THE SOP INSTRUCTIONS IN THIS TEST.

THE DATA IN THIS TEST IS

OPERATED ON BY EACH INSTRUCTION WITHOUT REINITIALIZING.

N E TR 2222322223322 2233222222222 2222 RiRf2dditRiiasisd sttt il Al iRl

TEST MODE O USING SOP INST.

"ltttt**t**tt“i*l’tt*tt*lifi*tﬁ‘ttttl’ti***t*t*****ti*tﬁt*itt*ttttttttt'tttl'tttt.t' (R R

}rssr 43
TS43:

SOPCA:

SOPOR:

INC
(MP
BNE
CLR
BEQ

MOV
INC
HALT
INC
oM
INC
BM]

MOV
INC
HALT
COM
BEQ

MOV
INC
HALT

(R2)
#63,(R2)
T1S44=10
RO
SOPOA

#53,~(R2)
-(R2)

RO
RO
RO
SOPOB

#54 ,-(R2)
-(R2)

RO
TS44

#55,~(R2)
~-(R2)

.UPDATE TEST NUMBER

s SEQUENCE ERROR?

;BR TO ERROR HALT ON SEQ ERROR
-TRY THE CLEAR INST.

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

; CONDITIONAL BRANCH INST. AND

; REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 775

:MOVE TO MAILBOX # =*+sxxsx 53

;SET MSGTYP TQ FATAL ERROR

:CLR DID NOT SET Z-BIT

;TRY THE INCREMENT INST.

;TRY COMPLEMENT

TRA NN

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 765
IMOVE TG MAILBOX # saxexws 54
;SET MSGTYP TO FATAL ERROR
:NEGATE DID NOT SET N-BIT
;TRY COMPLEMENT INST.

. TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 757
MOVE TO MAJLBOX # arvwxws 55
JSET MSGTYP TO FATAL ERROR

TRk w

TR ERAN

*CUMMULATIVE RESULT OF CLR,INC,NEG AND COM INSTS. FAILED

: OR SEQUENCE ERROR

FOLLOWING THE SEQUENCE C(HEC(K,

A A AN

AAAA
Wi

"t n i

I n
i 1
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1433
1634
1435
16436
1437
1438
1439
14640
1641

1442
1443
1444
1445
1446
1447
1448
1449
1450
1451

1452

1453
1454
1455
1656
1457
1458
1459
1460
1461

1462

1463
1464
1465

1466

1467
1468
1469
1470
1471

1472
1473
1474

1475
1476
1477
1478
1479
1480
1481

1482
148%
1484
1485
1486
1487
1488

003460
003462
003466
002470
003472
003474

003476
003502
003504
003506
003510
003512
003514
003516
003520
00352¢
003524
003526
303530

003532
003532
003536
003540

33542

24-NOV=-80 11:07

005212
022712
001021
005000
005300
100404

012742
05242
000000
000261
005500
001007
000261
005600
100004
005100
005200
005300
001404

012742
005242
000000

005212

000044

000056

000057
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143 TEST MODE O USING SOP INST.

X Y2323 322232222223322 3 X222 22222222222 RSl RRRRRRRlRlRRRRsl Rl R RN

THIS TEST INTRODUCES THF REMAINING SOP INSTRUCIONS AND TESTS

:THEM IN MODE 0.

THE PURPOSE 1S TO PROVIDE A BASELINE Of

:INSTRUCTIONS FOR USE IN THE SUBSEQUENT TESTS. SINCE THE MICROCODE FOR
;THESE INSTRUCTIONS IS IDENTICAL TO THAT ALREADY TESTED, ANY TROUBLE
:SHOOTING EFFORTS SHOULD BE AIMED AT THE ACTUAL IR DECODE AND ALU

:FUNCTIONING.

L ]
;ti*t*!t**ttttﬁ*t*ﬁ*titiiit‘itt*ttit**ttttt*tﬁt**tﬁtttt*tttttlttﬁtt'tttt"tt.t""t't

:TEST 44

TEST REMAINDER OF SOP INSTS IN MODE O

tt**tt*ttttttttltttttitttttt*ttttt*ttt**t*ttttt*tttttttttttttt'ttttvtt--t'tt'ttttt-t

TS44: INC
CMP
BNE
CLR
DEC
BMI

MOV
INC
HALT
SOPOC: SEC
ADC
BNE
SEC
SB(
8PL
COM
INC
DEC
BEQ

SOPQD :
MOV
INC

HALT

(R2) JUPDATE TEST NUMBER

K44, (R2) :SEQUENCE ERROR?

1545-10 :BR TO ERROR HALT ON SEQ ERROR
RO JINITIALIZE

RO ;TRY DECREMENT INST.

SOPOC

; TO SCOPE: (LEAR THE RIGHT BYTE OF THIS
CONDITJONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 774
#56,-(R2) ;MOVE TO MAJLBOX # awwewwe 56 avweves
-(R2) ;SET MSGTYP TO FATAL ERROR

‘N~BIT NOT SET ON DEC

JINITIALIZE CARRY
RO :TRY ADD CARRY [NST

SOPOD
;INITIALIZE CARRY
RO :TRY SUBTRA(CT-CARRY INST

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 756

457 ,-(R2) JMOVE TO MAILBOX # xxxxawxxr 57 sxwnnen
-(R2) ;SET MSGTYP TO FATAL ERROR

S ®e W B,

CZmm
(——-

: CUMMULATIVE RESULT OF ADC,SBC,COM,INC AND DEC INSTS.

: OR SEQUENCE ERROR

R N s 2 22 3222223222223 23332322332233 3323220023222 RSl il bl bl

-

; THIS TEST INTRODUCES THE BYTE CONTROL LOGIC Or THE PRGCESSOR.
;THE MCDE O BYTE MICROCODE ]S TESTED. THE METHOD AND SEQUENCE
OF TESTING IS THE SAME AS THAT USED IN THE SOP MODE O TESTS.

R 2 2 2222222222323 2223 2322222223 2 222222222 AR R R ARl R AR ARSI ARA I EAS)

ErEsr 45

TEST MODE O EVEN BYTE USING SOP INST

T R R R T e g e e S L2 2 AR 223322222 S AR AR ARERARSRELESESSSII SIS

T$45:  INC

(R2) ;UPDATE TEST NUMBER
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003544
003550
003552
003554

003556
003562
003564
003566
003570
003572
003574

C03576
003576
003602
003604

003606
003610
003614
003616
0C3620
03622

003624
003630
003632
003634
003636
003640
003642
003644

022712
001012
1050C0
001404

012742
005242
000000
105100
100002
105200
001404

012742
005242
000000

005212
022712
001014
005000
005010
001404

012742
005242
000000
005310
100003
000261
005510
001404

000045

000060

000061

000046

000062
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145 TEST MODE O EVEN BYTE LSING SOP INST
(MP #45, (R2) ;SEQUENCE ERROR?
BNE TS46-10 ;BR TO ERROR HALT ON SEQ ERRQR
CLRR RO :TRY CLEARING EVEN BYTE OF REGISTER
BEQ SOPROA
: TO SCOPE: CLEAR THE RIGHT BYTE Of THIS  «¢====
: CONDITIONAL BRANCH INST. AND <====
; REPLACE THE MOVE INSTRUCTION <====
: WHICH FOLLOWS W/ 775 (=z===
MOV #60,-(RS) :MOVE TO MAILBOX # 2asrsxww S0 swwenen
INC -(R2) :SET MSGTYP TO FATAL ERROR
HALT ;CLRB DID NOT SET Z-BIT
SOPBOA: (OMB RO :TRY SETTING EVEN BYTE OF REGISTER
BPL SOPRBOB
é?gB $g46 :TRY INCREMENTING EVEN BYTE OF REGISTER>>
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <(====
; CONDITIONAL BRANCH INST. AND <zz==
REPLACE THE MOVE INSTRUCTION <====
WHICH FOLLOWS W/ 765 <====
SOPRORB :
MOV #61,-(R2) CMOVE TO MAILBOX # wexwrexsr f]1 txxtwns
I?CT ~(R2) :SET MSGTYP TO FATAL ERROR
HAL

;TEST CUMMULATIVE RESULT OF ABOVE BYTE INST.
;  OR SEQUENCE ERROR

SEQ QuS7Y

R 2222322222333 22233 22322223282 X322 2222222222 2a2dfsdatidRtiitis st it sl dd Al

Sy Wy ®

;SINGLE OPERAND MODE 1
;1S USED TO INTRODUCE THE MICROCODE AND TO TEST THAT THE PROPER
;CONDITION CODES ARE SET., OTHER SOP INSTRUCTIONS ARE USED TO MANIPULATE
;COMMON DATA TC VERIFY TMAT THE CORRECT DATA IS PRODUCED.

THIS TEST USES THE CLR INSTRUCTION TO INTRODUCE AND TEST

INSTRUCTIONS. AGAIN, THE CLR INSTRUCTION

R S 3 22 2232232323333 222222222 33X 32 322322234233 82222322322RisiiRiRll il Rl llll S gl

TEST MODE 1 USING SOP INST.

B 2 2222332232223 3223332233223233 2222232232832 822 RRRRRRdtRRRaRillllll Al Al R

STEST 46

1S46: INC
CMP
BNE
{LR
CLR
BEQ

MOV
INC
HALT
SOP1A: DEC
8PL
SEC
ADC
BEQ

(R2)

;UPDATE TEST NUMBER

#66, (R2) :SEQUENCE ERROR?
1547-10 :BR TO ERROR HALT ON SEQ ERROR
RO :INITIALIZE RO
(RO) :TRY CLEAR INST W/MODE 1
SOP1A
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <
; CONDITIONAL BRANCH INST. AND <
; REPLACE THE MOVE INSTRUCTION <
; WHICH FOLLOWS W/ 774 ¢
#62,~(R2) SMOVE TO MAILBOX # ssswsxss §£2 ssavans
-(R2) *SET MSGTYP TO FATAL ERROR
*CLR DID NOT SET Z-BIT
(RO) *TRY DECREMENT INST W/MODE 1
SOP1R
;INITIALIZE CARRY
;gg; *TRY ADD-CARRY W/MODE 1

; 7O SCOPE: CLEAR THE RIGHT BYTE OF THIS <
: CONDITIONAL BRANCH INST. AND <
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~JKDBD.P13

*545

003646
003646
003652
003654

00365¢
C03660
003664
003666
003670
003672
003674
003676

003700
003704
003706
003710
003712
003714
003716
003720
003722
003724

003726
003726
003732
003734

012742
005242
000000

00521¢
022712
001020
005000
005010
005110
105010
001404

012742
005242
000000
005210
100005
105110
105210
100002
105210
001404

012742
005242
000300

0000632

0C0047

000064

000065

MACY11 30A(1052)
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T46 TEST MODE 1 USING SOP INST.
: REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 763
SOP18:
MoV #63,-(R2) :MOVE TO MAJLBOX # wewewne (3 weveere
INC -(R2) JSET MSGTYP TO FATAL ERROR
HALT ;TEST CUMMULATIVE RESULT OF ABOVE INST

;  OR SEQUENCE ERROR

k[.(‘ :

:ttl‘l‘!‘tttit*tt*t*tk***t*t*tt**tﬁt**it‘l‘.l’i*ttttt AARNRAANAANANRNTANNRARAACIAANNEIRERNAROINETSIO S

THIS TEST VERIFIES THE BYTE INSTRUCTION MICROCODE FOR MODE 1

AAAA

it

SINGLE OPERAND INSTRUCTIONS.
THIS IS THE FIRST PLACE THE SIGN EXTEND LOGIC IS EXERCISED
AND VERIFIED.
:tttt‘*ﬁ*ﬁl’t*‘l’it*t***tt*****tt*‘ttt*tt*ﬁl’titﬁ*tttttittittttltt**ttitittitti'Qttllttl"
sTEST 47 TEST MODE 1 EVEN BYTE USING SOP INST
titttt‘tttttti*ttt******t**tﬁttttttt*ti‘ﬁ'*ttttttttt*ttt*tl’ﬁiittitttttt*t'ttttt'!tti‘
TS47: INC (R2) ;UPDATE TEST NUMBER
CMP #47 ,(R2) ; SEQUENCE ERROR?
BNE 1$50-10 :BR TO ERROR HALT ON SEG ERROR
CLR RO ;INJTIALIZE RO
CLR (RO) JINITIALIZE LOC. O
COM (RO)
(LRB (RO) :TRY TO CLEAR BYTE O
BEQ SOPB1A
; TO SCOPE: (LEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST. AND
; REPLACE THE MOVE INSTRUCTION
UHICH FOLLOWS W/ 772
MOV 464 ,-(R2) SMOVE TO MAILBOX # sxawxxs 64 sxrwnxs
INC -(R2) ;SET MSGTYP TO FATAL ERROR
HALT *CLRB DID NOT SET Z-BIT
SOPBTA: INC (RO) s INCREMENT TO TEST WORD
BPL SOPR18
(OMB (RO) ;COMPLEMENT: O0ODD BYTE 376
INCB (RO) ;INC: ODD BYTE = 377
BPL SOPB1B
INCB (RO) ; INCREMENT ODD BYTE=0
BEQ 1850
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITJONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 757
SOPR1B:
MOV #65,-(R2) JMOVE TO MAILBOX # swsewws 65 rewveas
INC -(R2) JSET MSGTYP TO FATAL ERROR
HALT ;CHECK CUMMULATIVE RESULT OF ABOVE [NST

;. OR SEQUENCE ERROCR

e e 32 33 2223222233233 2232223333322 2802 Rl il il il

THIS TEST VERIFIES THAT SINGLE OPERAND BYTE INSTRUCTIONS WwiLL

FUNCTION CORRECTLY FOR QDD BYTES.

THIS IS THE FIRST TIME THAT ADDRESS LINE O HAS BEEN
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1601

003736
003740
003744
003746
003750
003752
003754
003756
003760

003762
003766
003770
003772
003774
003776
004000
004002
004004
0046006
004010

004012
204012
004016
004020

004022 005212

005212
022712
001022
005000
005010
005110
005200
105010
001404

012742
005242
000000
005300
C05210
005200
105110
105210
100002
105210
001404

012742
005242
000000

000050

000066

000067

004024 022712 000051

MACY1? 30A(1052)

F 3
14-JAN-81 11:46 PAGE 31
147 TESYT MODE 1 EVEN BYTE JUSING SOP INST r.

;EXERCISED. (HE(KS ARE MADE THAT THE PROPER BYTE IS MODIFIED AND
:THE CONDITION CODES ARE (MECKED, I7 IS ALSC VERIFIED THAT THE UNADDRESSED
:BYTE IS NOT ALTERED BY THE INSTRUCTION.

l
Y 233232223322 233ZX2E 222222 2222222 Rl Al sl Rl Rl A S

:TEST 50 TEST MODE 1 0DD BYTE USING SOP INST
'-ttt*ttttttttitttltitittttttttttttttttt!t*tttlttttttntttt'tt-ttt't'-ttt.utl't"to-.o-
1€50: INC (R2) JUPDATE TEST NUMBER
CMP #50, (R2) : SEQUENCE ERROR?
BNE TS51-"0 :BR TO ERROR HALT ON SEQ ERROR
CLR RC ;INITIALIZE RO
CLR (RO) ;INITIALIZE LOC. O
COM (RO)
INC RO :RO=0DD BYTE
CLRB (RO) :TRY 1O CLEAR BYTE 1
BEQ SOPB1C
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <
: CONDITIONAL BRANCH INST, AND -~
; REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 771 <
MOV #66,-(R2) :MOVE TO MAILBOX # wwxssens (6 »oetaves
INC -(R2) :SET MSGTYP TO FATAL ERROR
HAL T “CLRB DID NOT SET Z-BIT
SOPR1C: DEC RO :RO=WORD ADDR.
INC (RO) : INCREMENT TO TEST WORD
INC RO :RO=0DD BYTE
coM3 (RO) :TRY TO COMPLEMENT BYTE 1
INCB (RO)
BPL SOPR1D
INCR (RO) :TRY TO INCREMENT BYTE 1
BEQ 1551
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <- =
; CONDITIONAL BRANCH INST. AND <« ~--
; REPLACE THE MOVE INSTRUCTION  <--
: WHICH FOLLOWS W/ 755 <« -
SOPB1D:
MOV #67,-(R2) :MOVE TO MAILBOX # swsasss (7 seaneww
INC -(R2) :SET MSGTYP 10 FATAL ERROR
HALT ;TEST CUMMULATIVE RESULT OF ABOVE INST.

3222222222323 22222223222x2323 2223322232222 22222 2R 2iiallld il Al d hdl

TH]S TEST VERIFJES MODE 2 SINGLE-OPERAND INSTRUCTIONS.

: OR SEQUENCE ERROR

TESTED INSTRUCTIONS ARE USED TO SET A POINTER IN RO TO LOC. 40Q.

LOC 400 IS INITIALIZED TO -1 BEFORE A (LR MODE ¢ IS EXECUTED.

THEN RO IS DECREMENTED BY TWO TO AGAIN POINT TO 400 BEFORE EA(M
?LESEEE?AL MODE 2 INSTRUCTIONS ARE USET TO VERIFY THE DATA RESULTS OF
:REGISTER.

4
'"'i*tiiiitti.!tt**tt‘t‘*ttﬁ.tl!iiiiiiﬁiliit‘tttitttti.ltt"'ttl't't‘it.t‘t.t.tittt'

STEST 51

R Y Y 2 22 2222222222222 22202 2R AR A AR R AL AR ARRRAREESEASAEA A

7$51;

INC
{mp

THIS PROCEDURE ALSO VERIFIES THE PROPER INCREMENTING OF THE

TEST MODE 2 USING SOP INST.

(R)
#51,(R2)

;UPDATE TEST NUMBER
s SECUENCE ERROR?

PREVIOUSLY



’JKDB“D
.kDBD.

‘657
1658
"£56
1660
1661

1662
663
1664
1645
166€
1667
“6648
1669
1670
1671

1672
1673
1674
1675
1676
1677
1678
1679
1680

D F1'=-AA (Pu DIAG.
24~NOv-80 11:07

P11

004030
004032

004134

001023
005000
105100
005200
0050130
005110
005020
001404

012742
005242
00000G
005300
005300
005120
100004
005300
005300
005220
001404

012742
005242
000000

005212
022712
001023
005C00
105100
005200
005010
005110
105020
001404

000070

000071

000052

MACY1T 3CA(1052)

Lt 3
11:46 PAGE 32

:CLEAR 400
JINITIALIZE: 400==1

;JBR TO ERRQOR HALT ON SEQ ERROR
;SET RO=400

;TRY CLEARING WITH MODE 2

TO SCOPE:

MOVE TO MAILBOX #

CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST, AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 770

seennxn 70 wanwane

AAAA
Hunnhu
H oW n

It n

JSET MSGTYP TO FATAL ERROR

:CLR INST DID NOT SET 2-BIT
;RESET RO

:TRY COMPLEMENTING WITH MODE 2
JRESET RO
:TRY INCREMENTING WITH MODE 2

Se W s N

sMOVE TO MAILBOX #

10 SCOPE:

CLEAR THE RIGHT BYTE OF THIS < -~

CONDITJONAL BRANCH INST. AND  <-
REPLACE THE MOVE INSTRUCTION <
WHICH FOLLOWS W/ 754 <

vkt 7] wrewene

;SET MSGTYP TO FATAL ERROR

14-JAN-81
51 TEST MODE 2 USING SOP INST,
BNE 1552=10
(LR RO
(OMB RO
INC RO
CLR (RQ)
coM (RQ)
CLR (RQ) +
BEQ SOPZA
MOV #70,=-(R2)
INC ~(R2)
HALT
SOPZA: DEC RO
DEC RO
COM (RO) +
BPL SOP2R
DEC RO
DEC RO
INC (RQ) +
BEQ vSS5¢
SOPZRB:
MOV B71,-(R2)
INC -(R2)
HAL T

*ADDRESS EVEN BYTES.

1400 TO
'MODE 2.

*WHICH ARE USED TO VERIFY THE DATA RESULTS OF THE TEST.

;CHECK CUMMULATIVE RESULT OF ABOVE INST
OR SEQUENCE cRROR

;ttttittttttttttttttt*tlttttttttttitttittttttttttttttttttﬁttttttttt.ttttt..-.tt.to-0'

THIS TEST VERIFIES MODE 2 SINGLE OPERAND INSTRUCTIONS WHi(H

-1,

RO IS SET TO 40C AND USED TO INITIALIZE LOCATION
CLRB INSTRUCTION IS THEN EXECUTED ON BYTE 400 WITH

RO IS THEN DECREMENTED BEFORE EACH OF SEVERAL MODE 2 INSTRUCTIONS

THIS PROCEDURE ALSO

;VERIFIES THE PROPER INCREMENTING OF THE REGISTER.

ttttttttttttttttt*ttttatttﬁttttttttttttttttttttttttttttwttn.ttttt‘tt----tt"t.--...-

TEST MODE 2 EVEN BYTE USING SOP INST.

tt*tﬁ*ttﬁ'tt*ti*****'.'Q*.i"*t‘.'iti.*i*ik.tt*ttt.iiitit'tttitt‘!tti't.."wtttitttt

l

STEST 52
1552:

INC
CMP
BNE
CLR
COMS
INC
CLR
COM
(LRB
BtQ

(R2)
#52, (R?)
155%-10
RO

RO

RO

(RO)
(RO)
(RO)+
SOPB2A

;UPDATE TEST NUMBER
*SEQUENCE ERROR?

:BR TO ERROR HALT ON SEQ ERROR
;SET RO=400

; CLEAR 400
DINITIALIZE:

400=-1

:TRY TO CLEAT 400 W/MODE 2

SEQ 003

[P ——V— S A S
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1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768

C04166

004172
004174

004176
004200
004204

004210
004212
004214
004216
04220
004222
006224

004226
004232
004234
004236
004240
0042472
004244
004246

DIF11-AA (PU DIAG.

24~NOV~80 11:07

012742
005242
00000G
005300
005210
105110
105220
100003
005300
105220
001404

012742
005242
000000

005212
022712
001026
005000
105100
005200
005010
005110
005200
15020
001404

012742
005242
000000
005300
005300
005220
005302
105110

000072

000073

000053

000074

MACY11 3CA(1052)
152

SOPRZA:

SOPBZB:

14-JAN-81

H

3
11:46 PAGE 33

TEST MODE 2 EVEN BYTE JUSING SOP INST.
; TO SCOPE:

MOV
INC
HALT
DEC
INC

INCB
BPL
DE(
INCB
BEQ

MoV
INC
HALT

#72,=(R2)
-(R2’

RO
(RO)
(RO)
(RO)+
SOPRZRB
RO
(RQ) +
71553

#73,-(R2)
-(R2)

“MOVE TO MA]

CLEAR THE RIGHT BYTE OF THIS
(OND ]I T]ONAL BRANCH INST., AND
REPLACE THE MOVE INSTRUCTION

WHICH FOLLOWS W/ 770

LA A A & BB

LBOX #

;SET MSGTYP TO FATAL ERROR
;CLR DID NOT SET 7-BIT
;RESULT RO=400

;INC 400 TO TEST WORD

;TRY TO INC EVEN BYTE

;RESET RO=400
:TRY INCREMENT OF EVEN BYTE

CLEAR THE RIGHT BYTE OF THIS
CONDJTIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION

S We B N,

TO SCOPE:

WHICH FOLLOWS W/ 754
;MOVE TO MAILBOX #

L2 8 8888

;SET MSGTYP TO FATAL ERROR
JTEST CUMMULATIVE RESULT OF ABOVE INST.
OR SEQUENCE ERROR

-
”

72

73

LA R R A4

LA S B R A &4

€T <
T~
[ -3

<z~

AAAA

S€a 0033

:wtt*ttt*tttt*tttttttttttttttttittttttttttttt*ttttttttttntttt*tttttttttttaant-q'wnt..

TTEST.

L 4

THIS TEST FOLLOWS THE SAME PROCEDURE DESCRIBED [N THE PREVIOUS
HERE, THE BYTE INSTRUCTION IS USED TO ADDRESS AN ODD BYTE.

2232222322232 222328233 2222222222233 2322322 2222228220 22RdR2l il Rl el Al Al

TEST MODE 2 ODD BYTE USING SOP INST.

TTEST 53

N 22223223222228233222233 3322222320222 22222 A0l Rt il Rt A A il Rl bR A

JUPDATE TEST NUMBER
s SEQUENCE ERROR?
;BR 7O ERROR HALT ON SEQ ERROR

7553

SOPR2( :

INC
{Mp
BNE
CLR
COMB
INC
(LR
COM
INC
CLRB
BEQ

MOV
INC
HAL T
DEC
DE(
INC
DEC
coms

(R2)
#53,(R2)
T554~10
RO

#74 ,-(R2)
-(R2)

;SET RO=400C

:(LEAR LOC 400
JINITIALIZE: 400 -1
;RO=0DD BYTE

:TRY TO CLEAR ODD BYTE

L2 A BB S 2

JSET MSGTYP TO FATAL ERROR
;CLRB DID NOT SET Z-BI7
;RO=WORD ADDR.

; INCREMENT WORD
;POINT 10 QDD BYTE
; COMPLEMENT 0ODD RYTE

74

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
COND]TIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 767

sMOVE TO MAILBOX #

*TRTREND
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1769
1770
1771

1772
"773
1774
1775
1776
1777
1778
1779
1780
1781

178¢
1783
1?8‘.

1785
1786
1787
1788
1789
1790
1791

1792
1793
1794
1795
1796
1797
1798
1799
1800
1801

1802
1803
1804
1805
1806
1807
1808
1809
1810
1811

1812
1813
1814
1815
1816
1817
1818
1819
1820
1821

1822
1823
1824

004270

004272
004274

004302
004 304
004 306
004310
004312
004314
004316

004320
004320
004324
004326

004330
004332

004334
004340
004342

004 344
004346
004350
004352

105220
100003
005300
105220
001404

012742
005242
000000

005212
022712
001035
005000
005200
005400
100003
001402
102401
103404

012742
005242
000000

005200
001404

012742
005242
000000

105100
105400
100403
001402

000075

000054

000076

000077

MACYTT 3CA(1052)
153

SOPBZD :

I 3
11:46 PAGE 34

TEST MODE 2 ODD BYTE USING SOP INST,

14=-JAN-81
INCB (RO)»
8PL SOPRZD
DEC RO
INCB (RO) +
BEQ 1S54
MOV #75,-(R2)
INC -(R2)
HALT

;TRY TO INCREMENT ODD BYTE

JRESET RO TO ODD BYTE
;TRY TO INCREMENT ODD BYTE

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST, AND
: REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 751

AP NAAR

;MOVE TO MAILBOX # wxswaxe 75
;JSET MSGTYP TO FATAL ERROR
;TEST CUMMULATIVE RESULT OF ABOVE INST.
. OR SEQUENCE ERROR

SEQ

nn
"
nou

PN

AAAA
o

X 1222223223223 3232X2223 3223232222223 22222222202 dR2ddl2ARARdRddl il d Rl dl sl

JTESTED SINGLE-OPERAND INS

THESE TESTS CHECK THE NEGATE INSTRUCTION IN ALL MODES.
TRUCTJONS ARE USED TO TEST THE NEGATE INSTRUCTION.

PREVIOUSLY

R AR AR AT R R AT ANARARARNA TR ANNRNAARARANRARANANAAAANRIAAANAARARNRIAAANAANANANIASPREOABSOIRNED

TEST MODE O USING NEGATE INSTRUCTION

:ttitittit'tt*tt*tt't*‘t'ti.t‘ttl’tl‘*l’itttltttitiitittt'tl’tQ’tttt.tttt'ttt'ttt"t"!'t

TTEST 54

1S54:

NEGOO:

NEGO1:

NEGOZ2:

INC
CMP
BNE
CLR
INC
NEG
BPL
BEQ
8vS
B(S

MOV
INC
HALT

INC
BEQ

MOV
INC
HALT

(OMB3
NEGR

BtQ

(R2)
854 ,(R2)
71555-10

#76,-(R2)
-(R2)

RO
NEGO?

#77,-(R2)
~(R2)

RO
RO
NEGO3
NEGO3

:UPDATE TEST NUMBER

; SEQUENCE ERROR?

:BR 7O ERROR HALT ON SEQ ERROR
:SET RO=0

: RO=1

:TRY NEGATE MODE O:
;CC=1001?

RO-~-1

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: COND]TIONAL BRANCH INST. AND
‘ REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS w/ 770

;MOVE TO MAILBOX # ewweess 76
sSET MSGTYP TO FATAL ERROR
sNEGATE DID NOT SET CC*S CORRECTLY

LA A AR A

JTEST DE ° RESULT

; TO SCOPE: CLEAR THE RIGHT BYTE OF THiS
: CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION

. WHICH FOLLOWS W/ 762
:MOVE TO MAILBOX # sxxaxex 77
:SET MSGTYP TO FATAL ERROR

:DATA RESULT OF NEGATE INCORRECT
;RO=377

:RO=1
:CC=00017

ATRRTER

0034
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1825

004404

004412
004414
004416
004420
004422
004424
004426
004430
004432

004434
004434
004440
004442

004444
0044590

004452
004456
004460
004462
004464
004466
004470

24=-NOV=-80 11:07

1024601
103404

012742 000100
005242
000000
005300

001404

012742 000101
005242

000000

005212
C22712
001040
005000
005010
005210
005410
100003
001402
102401
103404

000055

012742
005242
000000

005237
001404

000102

000000

012742
005242
000000
105110
105410
100403
001402

000103

J 3
11:46 PAGE 35

TEST MODE O USING NEGATE INSTRUCTION

MACYT1 3CA(1052) 14-)AN=-B8]
154
BvVS NEGO3
BCS NEGO4
NEGO3:
MOV #100,-(R?2)
INC -(R2)
HALT
NEGO4L: DEC RO
BEQ 7555
MOV #101,-(R2)
INC -(R2)
HALT
:TEST 55
7S55: INC (R2)
CMP #55,(R2)
BNE 1556-10
(LR RO
CLR (RO)
INC (RO)
NEG (RO)
8PL NEGI10
BEQ NEG10
BVS NEG10
B(CS NEGT)
NEG10:
MOV #102,-(R2)
INC -(R2)
HALT
NEGTT1: INC an0
BEO NEG1?2
MOV #103,-(R2?}
INC ~{(R2)
HALT
NEG12: (OMB (RQ)
NE GB (RO)
BMm] NEG13
BEQ NEGT3

: TO SCOPE: (LEAR THE RIGHT BYTE OF THIS

H CONDITIONAL BRANCH [NST. AND

H REPLACE THE MOVE INSTRUCTICON

: WHICH FOLLOWS W/ 750

:MOVE T0O MAILBOX # wexanan 100 wevenes
;SET MSGTYP TO FATAL ERROR

JNEGB DID NOT SET (C'S CORRECTLY

;TEST DATA RESULT

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

; CONDITIONAL BRANCH INST. AND

; REPLACE THE MOVE INSTRUCTION

: WHICH FOLLOWS W/ 742

IMOVE TO MAILBOX # wonxnwax 101 SXZXRL;

;SET MSGTYP
:DATA RESULT

TO FATAL ERROR
OF NEGB INCORRECT

; OR StOQUENCE ERROR

R 2222332223322 223222x222332323 3332323232323 231228020220 d0i0dRRRddtRtil il sl l

TESI MODE 1 USING NEGATE INST.

:tttﬁlt't*ittit*.!it.tfitttQt*lt*ﬁ'tﬁ*tﬁll!ﬁ.i*tﬁttttttiiitittttttttiitttt'ttttttttt.

;UPDATE TEST

NUMBER

; SEQUENCE ERROR?
;BR TO ERROR HALT ON SEQ ERROR
sPOINT TO LOC. O

;CLEAR LOC.
;L0C. 0=1

0

;TRY NEG. LOC. 0=-1

SCC=1001

10 SCOPE:

Sy B % O,

JMOVE TO MA]
sSET MSGTYP
;NEGATE DID

CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 767

LBOX # sxxxxxx °()2
YO FATAL ERROR
NOT SET CC'S CORRECTLY

JTEST DATA RESULT

; TO SCOPE:
TMOVE TC MAI
'SET MSGTYP

CLEAR THE RIGHT BYTE OF THIS
COND] TIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 760
LBOX # sxxwwxn 103
TO FATAL ERROR

;DATA RESULT OF NEGATE INCORRECT

:L0C. 0=377

;TRY NEGB LOC. Q=i

. CC=0001?

AT RARN

LA R R R B B J

SEQ 0035

AAAA
tHonu
now N
[ I T A |

P n

W un
nnuun
nnt

AAANA
Hinmw

t

AAAA
"
1

(——
< ~—=-
[ -

<~
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-88)
1882
"883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897

0044772
004474

004476
004476
004502
004504
004506
004512

004514
004520
004522

004524
004526
004532
004534
004536
004540
004542
004544
004546
004550
004552

004554
004554
004560
04562
004564
004566
004570
004572
004574
004576
004600

004602
004606
0046610

24=~NOV-80 11:07

102401
103404

012742
005242
000000
005337
001404

012742
005242
000000

005212
022712
001032
005000
005010
005210
005420
100003
001402
102401
103404

012742
005242
000000
105300
105300
105420
105420
105340
005300
001404

012742
005242
000000

000104

000000

000105

000056

000106

000107

K 3
MACYT1 30A(1052) 14-JAN-8B1 11:46 PAGE 36

1 USING NEGATE INST.

; TO SCOPE: CLEAR THE RIGHMT BYTE OF THIS

; CONDITIONAL BRANCH INST. AND
; REPLACE THE MOVE INSTRUCTION
. WHICH FOLLOWS W/ 746

;MOVE TO MAILBOX # wewwxsx 104 seeeces
*SET MSGTYP TO FATAL ERROR

*NEGB DID NOT SET CC'S CORRECTLY

*TEST DATA RESULT

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST, AND
: REPLACE THE MOVE INSTRUCTION
. WHICH FOLLOWS W/ 737

;MOVE TO MAILBOX # seseswe 105 sevwanw
;SET MSGTYP TO FATAL ERROR

;DATA RESULT OF NEGB INCORRECT

. OR SEQUENCE ERROR

ANAA
"y

11}
[ T T [}

nonu
nnunn

o n
"W ntn
|

AAAA
"wuhnn

SEQ 0036

2213322232222 2223323232332 3222222222224 3222 R SR daRRRdssRititlil Al

TEST MODE 2 USING NEGATE INSTRUCTION

:‘I"ii*tttitttttt*ﬁt**ﬁtt‘itt‘"'Q!ﬁ“tttttiﬁtitttttt*-ttttttttt’ttttttitﬁ"t'tti"t't'

155 TEST MODE
8vsS NEG13
BCS NEG14
NEG13:
MOV #104,-(R2)
INC ~-(R2)
HALT
NEGT4: DEC a#0
BEQ TS56
MOV #105,-(R2)
INC -(R2)
HALT
;TEST 56
T1S56: INC (R2)
CMP #56, (R2)
BNE 1$57-10
CLR RO
CLR (RO)
INC (RO)
NEG (RO)+
BPL NEGZ20
BEQ NEG20
BVS NEGZ20
B(CS NEG2i
NEGZ20:
MOV #106,-(R2)
INC -(R2)
HALT
NEG21: DECB RO
DECB RO
NEGB (RO} +
NEGB (RQ) +
DE(CB -(R0O)
DEC RO
BEQ NEG2Z
MOV #107,-(R2)
INC -(R2)
HALT

JUPDATE TEST NUMBER

: SEQUENCE ERROR?

;BR TO ERROR HALT ON SEQ ERROR
JPOINT TO LOC. ©

JCLEAR LOC. O

;L0C. 01

;TRY NEG.: LOC. 0=-1
;CC=1001?

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 767

:MOVE TO MAILBOX # sraxwsse 106 wevever
JSET MSGTYP TO FATAL ERROR

;NEGATE DID NOT SET CC*'S CORRECTLY
;RO-LOC. O

:BYTE Q-1 RO=1
:BYTE 1=1 RO=2
;JRO=1 LOC. 0=01
;R0=0

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION

; WHICH FOLLOWS W/ 754

:MOVE TO MAIJLBOX # xxztnee 107 eranwrx

“SET MSGTYP TO FATAL ERROR

;REGISTER NOT INCREMENTED CORRECTLY

[ $ud

L
<.z
< -

<—= -
==
< -==
rd
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(JkDBD.P11 24=NOV~=80 11:07 156 TEST MODE 2 USING NEGATE INSTRUCTION SEQ 0037
1937 004612 005337 000009 NEG2Z2: DEC( avQ :10C, 0=0
1938 004616 001404 BEQ 1857
1939 ; TO SCOPE: CLEAR THE RJGH! BYTE OF THIS C==z==
1940 ; CONDITIONAL BRANCH [NST. AND  <====
1941 : REPLACE THE MOVE INSTRUCTION <¢-=-=
1542 WHICH FOLLOWS W/ 745 < ===
1943 004620 012742 000110 MOV #110,-(R2) CMOVE TO MAILBOX # sawsesx 110 ewessew
1944 004626 005262 INC -(R2) ;SET MSGTYP TO FATAL ERROR
1945 004626 000000 HALT ;NEG BYTE INSTRUCTIONS FAILED
1329 ; OR SEQUENCE ERROR
1948 _-tttttttitt*ttttltktttt*ttttttttttttttt***ttttﬁttttt*tttttﬁtttttt'tttnttttttttt't'ttn
1940 :
1950 ; THIS TEST VERIFIES MODE 3 SINGLE OPERAND INSTRUCTIONS. |7
1951 USES LOCATION O AS ITS TARGET DATA. A TABLE LOCATED AT LOC. 400
1952 ;THRU 402 1S USED TO SUPPLY THE ADDRESS OF LOCATION O TO THE
1953 INSTRUCTIONS UNDER TEST.
1954 RO IS SET TO 400, THE START OF THE ADDRESS TABLE, AND A (LR
1955 INSTRUCuION 1S EXECUTED WITH MODE 3 TO CLEAR LOC. 0. THEN RO
1956 ;1S DECREMENTED BY TWO AND TWO OTHER MODE 3 INSTRUCTIONS OPERATE ON
1957 LOC 0 TO VERIFY THE DATA RESULTS OF THE TEST. THE PRCPER INCREMENTING
1958 OF THE REGISTER IS ALSO VERIFIED IN THIS MANNER.
1959 IF A FAILURE IS DETECTED BE SURE TO VERIFY THAT THE TABLE
}gg? (lOC 400-402) HAS THE PROPER VALUES (0).
1962 :t**ttt*tt*tttttiitttttttttttttttttttttﬁ*ttttttttttttttttittttttttt'*ttttttttttttnttt
1963 ;TEST 57 TEST MODE 3 JUSING SOP INST.
1964 R A AR AR R A R RN AR TR A AR R A AR R AR N AN AN AR AN AT RN TR A AR T X AN NN R AT T A AR bR A v e e
1965 004630 005212 1557: INC (R2) JUPDATE TEST NUMBER
1966 004632 022712 000057 CMP #57,(R2) s SEQUENCE ERROR?
1967 004636 001020 BNE 1S60-10 ;BR TO ERROR HALT ON SEQ ERROR
1968 004640 005000 CLR RO :SET RO=400
1969 004642 105100 (oM RO
1970 004644 005200 INC RO
1971 004646 005010 CLR (R0O) ;CLEAR LOC 400
1972 004650 005030 (LR (RO + :TRY TO CLEAR LOC O USING MODE 3 ;RO 402
1973 004652 001404 BEQ SOP3A
1974 : TO SCOPE: CLEAR THE RIGHMT BYTE OF THIS <
1975 : COND] TIONAL BRANCH INST. AND <
1976 ; REPLACE THE MOVE INSTRUCTION <
1977 : WHICH FOLLOWS W/ 771 <
1978 (04654 012742 00011 MOV #111,-(R2) JMOVE TO MAILBOX # wxasxxxr 171 axtsrwan
1979 004660 005242 INC -(R2) :SET MSGTYP TO FATAL ERROR
1980 004662 000000 HALT *CLR DID NOT SET Z-BIT
1981 004664 005300 SOP3A: DEC RO JRESET RO=4C0
1982 004666 005300 DEC RO
1983 004670 005130 COM a(RO)+ :TRY TO COMPLEMENT LOC O OF MODE 3 RO=402
1984 004672 100002 BPL SOP3R
1985 004674 005230 INC d(RY) + :TRY TO INCREMENT LOC O W/MODE 3 ;R(Q-404
1986 004676 001404 BEQ TS60
1987 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <--
1988 : CONDITIONAL BRANCH INST. AND < v o-
1989 ; REPLACE THE MOVE INSTRUCTION <=
1990 ; WHICH FOLLOWS W/ 757 < .z
1991 004700 SOP3B:

1992 004700 012742 000112 MOV #112,-(R2) ;MOVE TO MAILBOX # »vrasae 172 wvansae
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1993

2033
2035

2039

2047
2048

P11

004704
004706

G04710
004712
004716
004720
004722
004724
004726
004730
004732
004734
004736

004740
004744
004746
004750
004752
004754
004756
004760
004762
004764

004770
004772

004774
004774
005000
005002

005242
000000

005212
022712
001026
005004
105104
005204
005000
005010
005110
105034
001404

012742
005242
000000
005304
005304
005234
100006
105434
100004
005304
005304
105234
001404

012742
005242
000000

000060

000113

000114

MACY1! 30A(1052)
157

14~JAN-81

INC
HALT

-(R2)

M 3
11:46 PAGE 38
TEST MODE 3 USING SOP INST.

JSET MSGTYP TO FATAL ERROR

;CUMMULATIVE RFSULT OF ABOVE INST FAILED
; OR SEQUENCE ERROR

.'ttttttttt*t*ttl’tiitt'ﬁ*"‘*itit.iit.lt*ittttttiit*'tttttttttttitl"l’ttt'tII'"'..l't'tt

; THIS TEST VERIFIES MODE 3 SINGLE OPERAND BYTE INSTRUCTIONS
:WHICH ADDRESS EVEN BYTES.
AND THE SAME TABLE AT 400 IS EMPLOYED.
AFTER POINTING R4 TO THE TABLE (400) AND SETTING LOCATION

A CLRB INSTRUCTION IS USED TO CLEAR BYTE 0.
SEVERAL OTHER MODE 3 INSTRUCTIONS ARE THEN USED WITH THE TABLE
270 VERIFY THE DATA RESULTS AND THE PROPER INCREMENTING OF THE REGISTER.
;1F A FAILURE 1S DETECTED, BE SURE THAT THE TABLE (LOCATION 400-402) HAS
THE PROPER VALUES (0).

ttttttt*tt*t**tttitt*tttttt*ttttttttttttttttt*ttt*ttt*tt*ttttttttttttttttt.zt---t--'

TEST MODE 3 EVEN BYTE USING SOP INST.

0 T0 -1,

:TEST 60

AGAIN, THE TARGET LOCATION O IS USED

'ititt*tlt*tt*lﬁ!t*ll’*l’*‘itiﬂtlti*tttitt**tttttt*tttt*t*t*ﬁttttttttittttttt'ttt‘t".t

1560:

SOPB3A:

SOPB3R:

INC
CMP
BNE
CLR
coms
INC
(LR
CLR
(oM
CLRB
BEQ

MoV
INC
HALT
DEC
DEC
INC
BPL
NEGB
BPL
DE(
DEC
INCB
BEQ

MOV
INC
HALT

(R2)
#60, (R2)
1561-10
R4

R4

R4

RO

(RO)
(RO)

@ (R4)+
SOPB3A

#113,-(R2)
-(R&

R4

R4
@(R&) +
SOPB3R
a(R4)+
SOPR38
R4

R4
d(R4) +
TS61

#114,-(R2)
-(R2)

JUPDATE TEST NUMBER

:SEQUENCE ERROR?

:BR TO ERROR HALT ON SEQ ERROR
;SET R4=400

JINITIALIZE LOC. O=~1

;LOC. 0==1
;TRY TO CLEAR EVEN BYTE ,L0C. 0-17/400 R4-402

: TO SCOPE: CLEAR THE RIGHT BYTE Of THIS < -
CONDITIONAL BRANCH INST. AND < -
: REPLACE THE MOVE INSTRUCTION <-
: WHICH FOLLOWS W/ 767 <-
MOVE TO MAJLBOX # *axaxaxx 173 ssxxwwr

:SET MSGTYP TO FATAL ERROR

:CLRB DID NOT SET Z-BIT

JRESET POINTER Ré4=400

:TRY INCREMENTING WORD LOC.0=177401 R&4=402
:TRY TO NEGATE EVEN BYTE ;L0C.0--1 R4&-404
:R4=402

:TRY TO INCREMENT EVEN BYTE ;LOC. 0=17400
;: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

[ i

; CONDITIONAL BRANCH INST. AND  <=-=
. REPLACE THE MOVE INSTRUCTION  <==-
: WHICH FOLLOWS W/ 751 <z-xz
MOVE TO MAILBOX # warxern 174 wovenew

;SET MSGTYP TO FATAL ERROR

sCUMMULATIVE RESULT OF ABOVE INST FALLED

: OR SEQUENCE ERROR

SEQ 0038
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2091
2092
2093
2096
2095

2097
2098

2100
2101
2102
2103
2104

P11

005004
005006
c0%012
005014
005016
005020
005022
00£024
005026
005030

005032
005036
005040
005042
005044
005046
005050
005052
005054
005056
005060
005062

005064
005064
005070
005072

005074

005212
022712
001024
005000
105100
005200
005030
005130
105030
001404

012742
005242
000000
005300
005300
005300
005300
005230
105430
100002
105230
001404

012742
005242
000000

005212

000061

000115

000116

- ¥
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160 TEST MODE 3 EVEN BYTE USING SOP INST. SEQ

:'ttilittttiit'tﬁﬁﬁltl‘*ttl’*t"“iﬁilﬁﬁltt*tt.ttittttttttﬁltﬁtttll't.titt'it.l".t..".

THIS TEST VERIFIES MODE 3 SINGLE OPERAND BYTE INSTRUCTIONS
*WHICH ADDRESS ODD BYTES. THE TARGET IS BYTE 1. A TABLE AT
-LOC 400-406 1S USED. RO SERVES AS THE TABLE POINTER.

RO IS INITIALIZED TO 400. LOC. O IS SET TO -1 USING THE
SFIRST TWO TABLE ENTRIES. A CLRB MODE 3 IS EXECUTED ON BYTE 1 USING
;TABLE ADDRESS AT 404. RO IS DECREMENTED TO 402 AND SFVERAL SOP
*MODE 3 INSTRUCTIONS ARE USED TO VERIFY DATA RESULTS AND PROPER
JREGISTER INCREMENTING.
: THE TABLE (400-406) SHOULD CONTAIN 0,0,1,1 BEFORE AND
sAFTER THE TeST IS RUN.

2222323322222 2322333 333222223323 222 2222222282222 ldRdititARtRillill sttt il l)

sTEST 61 TEST MODE 3 ODD BYTE USING SOP INST.
AR AR R R AR RN AR AR RN RAR AR AR AR AR RN AN R AR R RN A RN R AR AR RANANAR OO OO
1861: INC (R2) JUPDATE TEST NUMBER
(MP #61,(R2) ; SEQUENCE ERROR?
BNE 1S62-10 JBR TO ERROR HALT ON SEQ ERROR
CLR RO ;SET RO=400
coMs RO
INC RO
(LR a(RQ) + JINITIALIZE
(oM a(RQ) + 1L0C 0==1 RO=404
CLRB d(RO) + ;TRY TO CLEAR ODD BYTE LOC. 0=377 RO=406
BEQ SOPB3(

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ====
; CONDITIONAL BRANCH INST. AND ====

: REPLACE THE MOVE INSTRUCTION ====
WHICH FOLLOWS w/ 770 ====

MOV #115,-(R2) MOVE TO MAILBOX # swxxasse 15 ssvwnwnn

INC -(R2) :SET MSGTYP TO FATAL ERROR

HALT :CLRB DID NOT SET Z-BIT

SOPB3(C: DEC RO :RESET R0=402

DEC RO

gEg 28 ;POINT TO EVEN BYTE ADDR.

INC a(RO)+ ; INCREMENT WORD LOC. 0=400 RO-404

NEGB a(RO)+ :TRY TO NEGATE 0ODD BYTE LOC. 0-177400 RO=406

BPL SOPR3D

éggB ?§28)+ :TRY TO INCREMENY ODD BYTE LOC.0=0 R0=410
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS «<=--=
. CONDITIONAL BRANCH INST. AND <=~ -
. REPLACE THE MOVE INSTRUCTION <=- =

WHICH FOLLOWS W/ 753 rz-=
SOPB3D:

MOV #116,~(R2) :MOVE TO MAILBOX # w*xxxxtx (16 wwreren

INC -(R2) :SET MSGTYP TO FATAL ERROR

HALT :CUMMULATIVE RESULT OF ABOVE INSTS FAILED

OR SEQUENCE ERROR

A A AR AN N AN AR AR AN AT AR TR AR RANAARR RN AR AR R R A AN AR R AN A AA R AR T AR AR RO AR PRINRRR TR R v NN

STEST 62 TEST MODE 3 USING NEGATE INSTRUCTION
e 2 e 2232222323323 222 2202 3222222 A R R AR AR AR AR AR ARl Sl ARl Rl
TS62: INC (R2) ;UPDATE TEST NUMBER

0039
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P

005076
005102
005104
005106
Q005110
005112
005114
005116
005120
005122
005124
005126
005130
005132

005134
C05134
005140
005142
005144
005146

005150
005154
005156
005160
005164
005170
005172

005174

005206

005210
005214
005216
005220
005224
005270
005232

DIF1T-AA (PU DIAG.
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022712
001054
005000
105100
0052C0
005C10
005004
005014
005214
005430
100003
001402
1024601
103404

012742
005242
000000
005214
001404

012742
005242
000000
105137
005237
105430
100404

012742
005242
000000
105430
100004

012742
005242
000000
105137
105237
005214
001404

000062

0C0117

000120

000001
000000

000121

000122

000007
000001

MACYT1 3CA(1052)
162

NEG30:

NEG3?:

NEG32:

NEG33:

NEG34:

4

B
11:46 PAGE 40

TEST MODE 3 USING NEGATE [NSTRUCTION

14=JAN-81
CMP ¥62,'R2)
BNE 156%-10
CLR RO
COM8 RO
INC RO
CLR (RO)
CLR R4
CLR (R4 )
INC (R4)
NEG (R0 +
BPL NEG30
BEQ NEG30
BVS NEG30
BCS NEG31
MOV #117,-(R2)
INC -(R2)
HALT
INC (R4)
BLQ NEG32
MOV #120,-(R2)
INC -(R2)
HALT
COMB  a#l
INC a0
NEGB  a@iR0)+
am] NEG33
MOV #121,-(R2)
INC -(R2)
HALT
NEGB  (RQ)+¢
BPL NEG 34
MOV #122,-(R2)
INC -(R?)
HALT
COMB w1
INCB a4l
INC (R4)
BEQ 1563

s SEQUENCE ERROR?
;BR TO ERROR HALT ON SEQ ERROR
JR0=400

;L0C. 400=0
;R4=0

;L0C. 9=0

:L0C. 0=1

:TRY NEGATE  LOC. 0==1 RO0O-402
:C€=10012?

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
H COND] TIONAL BRANCH INST. AND
. REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 763

AR ETN

:MOVE TO MAILBOX # xexxsxaxx 117
;SET MSGTYP 10O FATAL ERROR

;NEG DID NOT SET CC'S CORRECTLY
;L0C. 0=0

; T0 SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST. AND
; REPLACE THE MOVE INSTRUCTION

: WHICH FOLLOWS W/ 755
:MOVE TO MAILBOX # wxasxsax 120
JSET MSGTYP TO FATAL ERROR

:DATA RESULT OF NEG INCORRECT
;LOC 0=177400

:L0C. 0=177401

:TRY NEGB LOC. 0=177777 RO-404

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
(CNDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION

; WHICH FOLLOWS W/ 743

:MOVE TO MAILBOX # wswawex 12]

;SET MSGTYP TO FATAL ERROR

JNEGB FAJLED WITH_EVEN BYTE

JTRY NEGB LOC.0=777 RO0=406

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
. CONDITIONAL BRANCH INST. AND
; REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 735
:MOVE 7O MAILBOX # wrwrwex 120
:SET MSGTYP TO FATAL ERROR

:NEGB FAILED WITH ODD BYTE

:L0C. 0=177377

:LO0C. 0=177777

;L0C. 0=0

: 7O SCOPE: CLEAR THE RIGHT BYTE 3F "M~

AN RS

e %a Ns 0,

LB 8 & AR

LA B R R R

AANAA
[ B 1}
[ I |
[ 1
B Nnn

T
<= =
(ﬂ---q—-—
<. -

AANAAA
1
!

<z==-=
(===
C_zT~=

[ g8

SEQ 0040
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T k08D, P ¢64=NOv=-80 11:07 162 TEST MODE 3 USING NEGATE INSTRUCTION SEQ 0041

CONDITIONAL BRANCH INST., AND <
RFPLACE THE MOVE INSTRUCTION <
WHICH FOLLOWS W/ 723 <

W H

tHn
H KR

005234 012742 000123 MOV #123,-(R2) MOVE TO MAILBOX # s+swass 123 eeesses
005240 005242 INC -{R2) JSET MSGTYP TO FATAL ERROR
005242 000000 HAL T ;DATA RESULT OF NEGB'S INCORRECT

: OR SEQUENCE ERRCR

"t..‘ttttt.!i‘tiiﬁtt*t*itittlttt**l’*tl’tﬁﬁiI'ttﬂltt'ttttQ‘ttttttttttt't.t"'it."l."t'.

: THIS TEST VERIFIES MODE & SINGLE OPERAND INSTRUCTIONS.
RO 1S SET TO 400. A CLR INSTRUCTION IS EXECUTED IN MODE &4 TO CLEAR

AV 1AS 1, W1, [ NT V1. ST W1 VT NT. VTV
e ) -:;..4;...5;_»_;..4..4_0 -
NN~y o

N =0 08 wgmio.nho.?‘
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2173
2174
2175
2176
77

—_—ttd et D o i oed el ed b P ad b d o D e et ) o e =D

LS LVTaN [V VT, N1 N1, N1 ViaS LV VAV L VT NT S LT, V1 YT,V
BUERREN2EBRIRRF IR 2B I

219G

p1?

005244
005246
005252
005254
005256
005260
005262
005264

005266
005272
005276
005276
005300
005302
005304
005306
005310
005312
005314

005316
005316
005322
005324

005212
022712
001021
005000
105100
005200
005040
001404

012742
005242
000000
005200
005200
005140
100004
005200
005209
005240
001404

012742
0052472
000000

000063

0C0124

000125

4

D
MACY1T 3CA(1052) 14~JAN-B1 11:46 PAGE 42
T62 TEST MODE 3 USING NEGATE [NSTRUCTION SEQ 004¢

;LOC. 376. RO IS RESET TO 400 AND A (OM INSTRUCTION USING MODE &

; COMPLEMENTS LOC.376.

; TWO INC INSTRUCTIONS AND A MODE 4 INSTRUCTION ARE EXECUTED
:TO COMPLETE THE TEST.

R 2222323222222 222222228222 XR RS2 R 220 2R RR AR R R s R RS RRARlRRRRRRR SRR,

;TEST 63 TEST MODE 4 USING SOP INSTS
R e e A R A Al e L L A A R R it it
1S63: INC {R2) JUPDATE TEST NUMBER

cve #63, (R2) ; SEQUENCE ERROR?

BNE 715564=-10 JBR TO ERROR HALT ON SEQ ERROR

(LR RO ;SET RO-400

COMB RO

INC RO

CLR -(R0O) ;TRY TO CLEAR USING MODE 4

BEQ SOP4A

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <- -
CONDITIONAL BRANCH INST. AND  <-
REPLACE THE MOVE INSTRUCTION < -

WHICH FOLLOWS W/ 772 <
MOV #1264 ,-(R2) MOVE TO MAILBOX # svasnan 724 awteesne
INC -(R2) ;SET MSGTYP TO FATAL ERKOR
HAL T :CLR DID NCT SET Z-BIT
SOP4A: INC RO JRESET RO
INC RO
COM -(RQ) ;TRY TO COMPLEMENT USING MODE 4
BPL SQP4B
INC RO ;MOVE POINTER
INC RO
INC -(RO?
BEQ 1S64
; 70 SCOPE- CLEAR THE RIGHT BYTE OF THIS < = -
; CONDITJONAL BRANCH INST. AND <
; REPLACE THE MOVE INSTRUCTION <
. WHICH FOLLOWS W/ 756 < -
SOP4R:
MOV #125,-(RZ) :MOVE TO MAJLBOX # sexanax 125 seeowen
INC -(R2) ;SET MSGTYP TO FATAL ERROR
HALT JCHECK CUMMULATIVE RESULT OF ABOVE INST.

; OR SEQUENCE ERROR

:tttt*!1‘tttttti**QA‘ttti*t.!ttttittIii’!’ttiit**tt*t‘.tt*t.itl'tt‘l"ttﬁtit.t‘t.lti.""'

; THIS TEST VERIFIES MODE 5 SINGLE OPERAND INSTRUCTIONS. IT
*USES LOCATION O AS ITS TARGET DATA. A TARLE LOCATED AT LOC. 372
;THRL 374 IS USED TO SUPPLY THE ADDRESS OF LOCATION O TO THE
INSTRULTIONS UNDER TEST.

RO IS SET TO 376, (THE START OF THE ADDRESS TABLE) +2.
AND A CLR INSTRUCTION IS EXECUTED WITH MODE 3 TO CLEAR
;LOC. 0. THEN RO IS INCREMENTED BY TWO AND TWO OTHER MODE 3
; INSTRUCTIONS OPERATE ON LOC. O TO VERIFY THE DATA RESULTS OF
;THE TEST. THE PROPER DECREMENTING OF THE REGISTER IS ALSO
VERIFIED IN THIS MANNER.

IF A FAILURE 1S DETECTED BE SURE TO VERIFY THAT THE TABLE

.(LOC. 372 THRU 374) HAS THE PROPER VALUES (0).

v
:"tttItt*tQtlﬁt*tt*ttitt'ttt*t.i*tittﬁli‘.i‘t""'.""'t'.‘I'.ll‘."""DI‘...‘I"t
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2256
2255

2258

2261
2262

2265
2266
2267
2268
2269
2270
2271
2272
2273
227

2275
2276
2277
2278

2280
2281
2282
2283
2284

005326
005330
005334
005336
005342
005344
005346
005350
005352
005354
005356
005360
005362

C05364
005370
005372
005374
005376
005400
00540¢
005404
005406

005410
005410
005414
005416

005420
005422
005426
005430
005432
005434
005436

005212
022712
001025
012708

005050
001404

012742
00524¢
000000
005200
005200
005150
100002
005250
001404

01274¢
005242
000000

005212
022712
001020
005000
105100
005200
005060

000064
000370

000126

000127

000065

177400
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TEST MODE 4 USING SOP INSTS SEQ 0043
;TEST 64 TEST MODE 5 USING SOP INSTS
,-t.tttttttttttt*tttttatttttttttt'tt!tttttttttltttt--tttt.ttnttntwtutt'.to.t.tnn-.ooot
TS64: INC (R2) JUPDATE TEST NUMBER
(MP #64, (R2) . SEQUENCE ERROR?
BNE 1565-10 ;BR TO ERROR HALT ON SEQ ERROR
MOV #370,R0 ;CLEAR LOCATION 370-376
(LR (RO) + ;370
(LR (RO)+ ;372
(LR (RQ)+ ;374
CLR (RD) ;376
(LR RO ;SET RO=376 (LOW BYTE)
CLR (RO) +
NEGB RO
LR a-(RQ) ;TRY TO CLEAR LOC O W/MODE 5
BEQ SOPSA
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <--
; CONDITIONAL BRANCH INST, AND <~
H REPLACE THE MOVE INSTRUCTION <
. WHICH FOLLOWS W/ 764 <
MOV #126,-(R2) sMOVE TO MAILBOX # wxxsaxa 126 wevewwn
INC -(R2) ;SET MSGTYP TO FATAL ERROR
HALT ;CLR DID NOT SET Z-BIT
SOPSA: INC RO ;JRESET RO
INC RO
(OM a~(RQ) :TRY TO COMPLEMENT LOC. O w/MODE 5
BPL SQP58
INC a-(R0) ;TRY TO INCREMENT LOC. O W/MODE S
BEQ 1565
: TO SCOPE: CLEAR THE RIGHI BYTE OF THIS <
. CONDITIONAL BRANCH INST. AND <«
; REPLACE THE MOVE INSTRUCTION  <-
; WHICH FOLLOWS W/ 752 <
SOPSR:
MOV #8127 ,-(R2) ;MOVE TO MAILBOX # wrxxexs 127 saevens
INC -{(R2) JSET MSGTYP TO FATAL ERROR
HALT JTEST CUMMULATIVE RESULT OF ABOVE INSTS

;. OR SEQUENCE ERROR

N 223222 222222232333223 3223233332233 22320 3022222083232 2020RRRRARRRsll il Al A

LTI

THIS TEST VERIFIES MODE 6 SINGLE OPERAND INSTRUCTIONS. [T
;JUSES LOCATION O AS ITS TARGET DATA, RO IS SET TO 400 USING
;PREVIOUSLY TESTED INSTRUCTIONS AND A MODE 6 CLR INSTRUCTION IS
JEXECUTED ON LOC. O USING RO AND A =400 OFFSET. COM AND INC
JINSTRUCTIONS ARE THEN USED TO VERIFY THE DATA.

[
Y 2222322222222 22232223322222322223 3323222232222 2Rl sl dl i du il A

TEST 65 TEST MODE 6 USING SOP INSTS
:t‘tt**i*‘ttttt"tt***ﬁiiit*tt*ttlﬁﬁ**t*“'tiiitittiiitttittttit‘t\tittittttt"t--"'
7S65:  INC (R2) ;UPDATE TEST NUMBER

(MP #65, (R2) :SEQUENCE ERROR?

BNE 7566-10 AR TO ERROR HALT ON SEQ ERROR

(LR RO :SET R0=400

(OMB RO

INC RO

(LR -400(RO) ;TRY TO CLEAR LOCATION O W/MODE 6




“JKDB=D DCF11=AA _PU DIAG.
24~NOV=80 11:07

2285 005642 001404

T JxDBD.PIN

2290 005444
2291 005450
2292 005452
2293 005456
2296 005460
2295 005462
2296 005466

2301 005470
2302 005470
2303 005474
2304 C05476

29 1.91,87, 07 91, V1,$1,¥
LA LA LN LA LN AN WA
N -=OQYONO

MNIRNOROR) — —2 2 =
W

2332 005526
2333 005532
2334 005534
2335 005536
2336 005542
2337 005544
2338 005550

005500
005502
005506
005510
005512
2326 005514
2325 005516
2326 (C05520
2327 005524

012742
005242
000000
005160
100003
005260
001404

012742
005242
000000

005212
022712
001021
005000
105100
005200
005210
005070
001404

012742
005242
000000
005170
100003
005270
0014064

000130

1774600
177400

000131

000066

000002

000132

000002
00000¢

MACY11 3CA(1052)
165

F &

14-JAN=-81 11:46 PAGE 44

TEST MODE 6 USING SOP [NSTS SEQ

BEQ SOPGA
; TO SCOPE: (LEAR THE RIGHT BYTE OF THIS <z====
J CONDITIONAL BRANCH INST. AND <C=z===
; REPLACE THE MOVE INSTRU(TION <===
: WHICH FOLLOWS W/ 771 Czz=..-

MOV #130,=-(R?) JMOVE TO MAILBOX # trsenns 130 ereones

INC -(R2) :SET MSGTYP TO FATAL ERROR

HALT :CLR DID NOT SET Z-BIT

SOP6A: égM géggéRO) :TRY TO COMPLEMENT LOCATION O W/MODE 6
L

égg ;ggg(RO) :TRY TO INCREMENT LOCATION O W/MODE 6
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS Czz=z=z
; CONDITIONAL BRANCH INST. AND €=z=z
: REPLACE THE MOVE INSTRUCTION <====
: WHICH FOLLOWS W/ 757 <=-==

SOP6R:
MOV #131,-(R2) :MOVE TO MAILBOX # swxsensx 131 woawevns
iNC -(R2) :SET MSGTYP TO FATAL ERROR

HALT JTEST CUMMULATIVE RESULT OF ABOVE INSTS
; OR SEQUENCE ERROR

222322222233 2333223223222222 2232222233 3222202fSRdad iRl Rl ll sl R sl

: TH]S TEST VERIFIES MODE 7 SINGLE OPERAND INSTRUCTIONS.
THE POINTER TO LOC. O WHICH [S STORED AT LOC. 402.
RO IS SET TO 400 AND A MODE 7 CLR INSTRUCTION I>
EXECUTED WITH A +2 OFFSET TO CLEAR LOC. 0.
SEVERAL OTHER MODE 7 INSTRUCTIONS ARE THEN USED ON THE COMMON
SLOCATION TC VERIFY THE DATA RESULTS.

IT USES

.
R 2232223232222 3 X323 23X 2223 R 3322222282222 R ifiaidiatlsiiidldld sl s AR AR

TTEST 66 TEST MODE 7 USING SOP INST.
:lttt!l"t't!"lttltt*l'ﬁ’t‘t"t*'ﬁR‘ﬁt!’I‘.Q'**.’.ﬁ.'t"‘litt'!ltitt‘itttt'ttttttitt't'ttttttt
7s66:  INC (R?) SUPDATE TEST NUMBER

(MP #66, (R2) s SEQUENCE ERROR?

BNE 1567-10 :BR 70 ERRGR HALT ON SEQ ERROR

(LR RO ;SET R0O=400

coms RO

INC RO

INC (RO) ;RO=1

(LR ac(RO) ;TRY TO CLEAR LOC. C W/MODE 7

BEQ SOP7A
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS < -
: COND]TIONAL BRANCH INST. AND < - -
: REPLACE THE MOVE INSTRUCTION  <-
. WHICH FOLLOWS W/ 770 <o

MOV #132,-(R2) ;MOVE TO MAJLBOX # #ssxsasn 132 wawvers

INC ~(RQ) ;SET MSGTYP TO FATAL ERROR

HALT sCLR DID NOT SET Z2-8BIT

SOP74: (OM al{R0Q) ;TRY TO COMPLEMENT LOC. O W/MODE 7
BPL SOP7R
INC ac(RO) ;TRY TO INCREMENT L0OC. O W/MODE 7
BEQ 1567

; TO SCOPE: CLEAR THE RIGHT BYTE OF Th({5  ~
: CONDITIONAL BRANCH INST. AND -

0044
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.X28D.F? ¢4=NOV=80 11:07 166 TEST MODE 7 USING SOP INST. '
231 . REPLACE THF MOVE INSTRUITION ‘
232 ; wHICH FOLLOWS W/ 756 <
2343 005552 SoP78:
234 005552 012742 000133 MOV #133,=(R2) ;MOVE TO MAILBOX # wrwawes ]33 seeraee
23«5 Q005556 (052642 INC =(R2) ;SET MSGTYP TO FATAL ERROR
2366 005560 000000 HAL T ;TEST CUMMULATIVE RESULT OF ABOVE INSTS.
g%ﬁ; : OR SEQUENCE ERROR
231,5 R L R A R LRt e A AR AR L AR e At AL R RS
225¢ STEST 67 TEST MODE & WITH NEGATE INSTRUCTION
2351 AN AR R R R R AN R R A AN AR R R AR AN NN AR N A AR A AR R AR R AN AT PRI RN O NGNSV RO PR e s arrrrronce
2352 005562 005212 1S67: INC (R2) ;UPDATE TEST NUMBER
2353 005564 022712 000067 (MP #67,(R2) ; SEQUENCE ERROR?
€354 005570 001024 BNE 1570-10 ;BR TO ERROR HALT ON SEQ ERROR
2355 005572 005000 CLR RO
2356 005574 005010 CLR (RO)
2357 005576 005120 COM (RO) + ;L0C. 0=177777, RO 2
358 005600 005440 NEG -(RO) :TRY NEGATE, LOC. 0-1
2359 005602 100403 BM] NEG4Q ;(€=0001?
2360 (05604 001402 BEQ NEG40Q
2361 005606 102401 BVS NEG4D
2362 005610 103404 BCS NEG41
2363 : 10 SCOPE: CLEAR THE RIGHT BYTE OF THIS <
2364 : CONDITIONAL BRAN(CH INST. AND <
2365 N REPLACE THE MOVE INSTRUCTION ol
2366 ; WHICH FOLLOWS W/ 767 <
2367 005612 NEG4LO:
2368 005612 012742 000734 MOV 4134 ,-(RD) ;MOVE TO MAILBOX # swwewwse ]34 ewenaws
2369 005616 005242 INC -(RZ2) ;SET MSGTYP TO FATAL ERROR
2370 005620 000000 HALT JNEG DID NOT SET CC'S CORRECTLY
2371 005622 005400 NEG&LT: NEG RO ;T1ST RO WITH A NEG.
2372 005624 001404 BEQ NEG42
2573 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <
2374 ; CONDITIONAL BRANCH INST, AND <
2375 . REPLACE THE MOVE INSTRUCTION <
235 : WHICH FOLLOWS W/ 761 <
2377 005626 012742 000135 MOV #135,-(R2) SMOVE TO MAILBOX # e-azeax 135 axenswe
2378 005632 005242 INC -{R2) ;SET MSGTYP TO FATAL ERROR
2379 005634 000000 HALT ;RO NOT DECREMENTED PROPERLY
2380 005636 (005310 NEG&Z2: DEC( (RQ) sTEST DTA RESULT OF NEG
2381 005640 0014604 BEQ 1570
2382 ; TO SCOPE: (LEAR THE RIGHT BYTE OF THIS  <-
2383 : CONDITIONAL BRANCH INST. AND <
2384 : REPLACE THE MOVE INSTRUCTION <
2385 . WHICH FOLLOWS W/ 753 <«
2386 005642 012742 000136 MOV #136,-(R2) JMOVE TO MAILBOX # sxwtwen 7136 wwvavee
2387 005646 005242 iNC -(R2) ;SET MSGTYP TO FATAL ERROR
2388 005650 000000 HALT ;DATA RESULT OF NEG INCORRECY
2389 ;  OR SEQUENCE ERROR
2390 R AN NS A AN R AR R R AR AR AR AR F AR E AR AN R NRR IR AN AR AT IERIIAINITCI TR IOR e ety
2391 ;TEST 70 TEST MODE 5 WiTH NEGATE INSTRUCTION
2392 R e R a bbbl bbbt L L L LA AL A AL AL LA ARy
2393 005652 005212 7570:  INC (R2) ;UPDATE TEST NUMBER
2396 005654 022712 000070 (MP #70,(R2) ; SEQUENCE ERROR?
2395 005660 001031 BNE 1$71=10 ;BR TO ERROR HALT ON SEQ ERRCR

2396 005662 005000 (LR RO ;R0=0




H &
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KOG LBTTT pl=NO =80 17:07 170 TEST MODE 5 wlTH NEGATE INSTRUCTION SEQ 0046
2397 005664 00500 (LR (RO) :L0C, 0-0
2398 005666 105100 COM8 RO :R0=377
2399 005670 005200 INC RO :R0=400
2400 005672 005010 (LR (RO) SET 400 =
2601 005674 005004 (LR R4
2402 005676 005314 DEC (R&) LOC 0=177777
2403 005700 005450 NEG a=(RO) :TRY NEGATE: LOC. 0=1
2404 005702 100403 BM] NEGS0 :CC=0001?
2405 005764 001402 8EQ NE G50
2406 005706 102401 BVS NEG50
2407 005770 103406 BCS NEGS1
2403 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <=z==
2409 : CONDITIONAL BRANCH INST. AND  <====
2610 ; REPLACE THE MOVE INSTRUCTION  <====
26411 ; WHICH FOLLOWS W/ 763 czz=2
2412 005712 NEGSO:
2613 005712 012742 000137 MOV #137,~(R2) ;MOVE TO MAILBOX # #sevese 137 weovees
2614 005716 005242 INC -(R2) *SET MSGTYP TO FATAL ERROR
2615 005720 000000 HALT *NEG DID NOT SET CC'S CORRECTLY
2416 €05722 005314 NEGS1: DEC (R4)
ou17 0057264 001404 BEQ NEG52
2418 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <- =
2419 : CONDITIONAL BRANCH INST. AND  <--
2420 : REPLACE THE MOVE INSTRUCTION <~ -
2421 WHICH FOLLOWS W/ 755 <zan
2422 005726 012742 000140 MOV #140,=(R2) "MOVE TO MAILBOX # ssswsss 140 sesvens
2423 005732 005242 INC -(R2} *SET MSGTYP TO FATAL ERROR
2424 00573% 000000 HAL T *DATA RESULT OF NEG INCORRECT
2425 00573¢ 105100 NEG52: (OMB RO
2626 005740 005300 DEC RO
2627 00542 001404 BEQ 1571
2428 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <-

CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION <

oo
&S
Wi
(@)}
s &

2631 : WHICH FOLLOWS W/ 746 <
2632 005744 (012762 000141 MOV #1461 ,=-{R¢) CMOVE TO MALLBOX # wexssax 141 sessene
26433 005750 00524¢ INL -{(R2) ;SET MSGTYP TO FATAL ERROR

263 005752 000000 HALT :REGISTER NOT DECREMENTED PROPERLY

2435 . OR SEQUENCE ERROR

2436 e Y I T sz sz 231322222223 72222122 A2 R AR AR AR AR AR AR AR R AN A RR
2437 JTEST 71 TEST MODE 6 WITH NEGATE

2(,38 tttttttitttttttttttttt'ttttttattttt&itttttttttitatttnt't