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IDENTIFICATION

PRODUCT CODE:  AC-F226B-MC

PRODUCT NAME:  CZKEEBO PDP=11 CIS INST EXERCISER
DATE: OCTOBER, 1980

MAINTAINER: BASE SYSTEMS DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.

NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF
SOF TWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS
AFFILIATED COMPANIES.

COPYRIGHT (C) 1979, 1980 BY DIGITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE
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1.0 GENERAL INFORMATION

Yo

4
]

PROGRAM ABSTRACT

THE CIS INSTRUCTION EXERCISER TESTS ALL CIS INSTRUCTIONS IN BOTH
REGISTER AND IN-LINE MODES. EACH INSTRUCTION IS TESTED USING ALL
COMBINATIONS OF OPERAND DATA TYPES, IN EACH OF THE THREE POSSIBLE
PROCESSOR MODES (USER, SUPERVISOR, KERNEL), WITH MEMORY MANAGEMENT
ENABLED/DISABLED ,WITH D=-SPACE ENABLED/DISABLED, IN AN INTERRUPT
E?;{S%NSE?I. FOR MANY CASES OF STRING LENGTH, STRING ADDRESS AND

THIS PROGRAM IS NOT DIRECTED AT ANY ONE (IS HARDWARE IMPLEMENTATION
BUT RATHER IS INTENDED TO PROVIDE THOROUGH INSTRUCTION
EXERCISING FOR ALL PDP=11 CIS PROCESSORS.

1.1.1 STRUCTURE OF PROGRAM

THIS DIAGNOSTIC OCCUPIES 28K WORDS OF MEMORY AND IS COMPATIBLE WITH

XXDP, ACT AND APT. IT CAN BE RUN STANDALONE UNDER XXDP, AND CAN BE CHAINED
UNDER XXDP, ACT AND APT (REFERENCE XXDP USERS MANUAL FOR

DETAILS OF CHAINING PROCEDURE).

THIS PROGRAM SETS UP FOR AND EXECUTES ONE CIS INSTRUCTION AT A TIME

AND THEN COMPARES RESULTS WITH EXPECTED RESULTS. ERROR MESSAGES IDENTIFY
ALL OPERANDS AND STRING DATA ASSOCIATED WITH THE FAILING INSTRUCTION

TEST CASE. THE PROGRAM IS STRUCTURED AS A SINGLE COMPLEX

LOOP WHICH GETS REEXECUTED ONCE FOR EACH INSTRUCTION TEST CASE.
INSTRUCTION OPERANDS FOR EACH TEST CASE ARE EITHER EXTRACTED

FROM INPUT TABLES OR GENERATED USING A RANDOM NUMBER GENERATOR.

EXPECTED RESULTS ARE COMPUTED IN THE LOOP BY EMULATING CIS

INSTRUCTIONS USING THE BASIC PDP=11 INSTRUCTIONS.

1.1.2 DIAGNOSTIC INFORMATION

PDP-11 PROCESSOR (WITH CIS CAPABILITY) WITH 28K OR MORE OF MEMORY
CONSOLE DEVICE (LA30,LA36,VI50,ETC.)
PROGRAM LOAD DEVICE (PAPER TAPE, APT, ACT, DISK, MAGTAPE, ET()
OPTIONAL HARDWARE :

1 OR 2 KW11-P PROGRAMMABLE REAL TIME CLOCKS

1 MHZ OSCILLATOR
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CIKEEB.PI1
5265
5266
5267 1.2.2 SOFTWARE REQUIREMENTS
5268 ......... LR R R B X R K X L X _J
5269
5270
| g%;; 1.3 RELATED Docunsnts AND srAnoAnDs
| 5273
5274 XXDP USERS MANUAL
; 3;;2 DEC STANDARD 168 (PDP11 EXTENDED INSTRUCTIONS)
L 5277
g%;g 1.4 DIAGNOSTIC HIERARCHY PREREQUISITES
s e e SR e S R T R et T, e e e S
5281 ALL BASE PROCESSOR DIAGNOSTICS AND THE CIS DIAGNOSTIC
5282 SHOULD BE RUN ERROR FREE BEFORE ATTEMPTING TO EXECUTE THIS
5283 CIS INSTRUCTION EXERCISER.
5284
5285
5286 1.5 ASSUMPTIONS
MR e
5289 THE HARDWARE OTHER THAN THE SUBSYSTEM BEING TESTED IS ASSUMED TO WORK
5290 PROPERLY. FALSE ERRORS MAY BE REPORTED IF THE PROCESSOR, MEMORY, ETC.,
2335 DO NOT FUNCTION PROPERLY.
2532 2.0 OPERATING- INSTRUCTIONS
§295 i St
ggzg 2.1 LOADING AND STARTING PROCEDURES
5298
5299 2.1.1 LOADING PROCEDURES
B e Y Ty
5302 THIS PROGRAM MAY BE LOADED FROM PAPER TAPE USING THE ABSOLUTE LOADER.
5303 IT MAY ALSO-BE LOADED FROM ANY XXDP LOAD MEDIA. THE PROGRAM IS
5304 BOTH APT AND ACT COMPATIBLE AND CAN BE DOWN LINE LOADED
gggz INTO THE SYSTEM UNDER TEST FROM THE APT OR ACT HOST PROCESSOR.
5307 : 2.1.2 STEPS FOR QUICK AND SIMPLE EXECUTION

o

08 T ceteemememseeeececececa e

THE DIAGNOSTIC CAN BE EXECUTED STANDALONE WITHOUT READING THE REMAINDER OF THIS
DOCUMENT, AS FOLLOWS:

A) LOAD THE DIAGNOSTIC
B) START AT ADDRESS 200
G) GET END OF PASS MESSAGES OR ERROR MESSAGES

2.1.3 STARTING PROCEDURE

------------------
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CIKEEB.P
5319
5320 THE NORMAL PROGRAM STARTING ADDRESS IS 200. AN OPTIONAL STARTING
5321 ADDRESS (204) PROVIDES FOR USER SELECTION OF INSTRUCTION(S) TO
| 93¢2 TEST AND USER CONTROL OVER TEST ENVIRONMENT. AN OPTIONAL
| 9323 STARTING ADDRESS (210) PROVIDES A QUICK VERIFY (ONLY) MODE TAILORED
- 9326 TO THE PROCESSOR TYPE UNDER TEST TO RUN IN LESS THAN 5 MINUTES
3 gggg PER PASS AND PROVIDE A FAIR LEVEL OF MICROCODE COVERAGE (>80%).
| 9327 STARTING ADDRESS = 200
m e
5330 STARTING AT ADDRESS 200 RESULTS IN EXECUTION OF THE STANDARD
5331 TEST SEQUENCE. A QV PASS IS RUN FIRST (SUBSET OF ALL TABLED TEST CASES).
5332 THIS Qv PASS IS FOLLOWED BY A END OF QV PASS INDICATION.
5333 THEN ALL TABLED TEST CASES FOR ALL INSTRUCTIONS
5334 ARE EXECUTED (APPROX 30 MINUTES) FOLLOWED BY
5335 AN END OF PASS INDICATION. TESTING THEN PROCEEDS IN A RANDOM
gggg MODE UNTIL THE OPERATOR TERMINATES EXECUTION.
5338 CIS INSTRUCTION INTERRUPTABILITY IS EXERCISED PROVIDED THE
ggzg SYSTEM UNDER TEST HAS A LINE TIME CLOCK (KW11-L TYPE).
5341 PROCESSOR MODE (KERNEL,SUPERVISOR,USER) IS SELECTED RANDOMLY
5342 PRIOR TO EXECUTION OF EACH CIS INSTRUCTION TEST CASE. MEMORY MANAGEMENT
5343 IS ENABLED WITH THE D-SPACE ENABLE/DISABLE STATE
5344 SELECTED RANDOMLY PRIOR TO EACH TEST CASE. MODE IS SWITCHED TO
5345 THE TEST MODE AND MEMORY MANAGEMENT IS TURNED ON JUST PRIOR TO
5346 EXECUTION OF THE CIS INSTRUCTION UNDER TEST. DURING INTERRUPT
5347 SERVICE AND IMMEDIATELY FOLLOWING THE COMPLETION
5348 OF THE CI§ INSTRUCTION EXECUTION THE MODE IS SWITCHED BACK
g%gg TO KERNEL AND" MEMORY MANAGEMENT IS SHUT OFF.
5351 TABLED TEST CASES ARE EXHAUSTED FOR A GIVEN INSTRUCTION BEFORE PROCEEDING
5352 TO TEST THE NEXT CIS INSTRUCTION. AT THE START OF EACH NFW
5353 INSTRUCTION .(NON-RANDOM MODE) A MESSAGE IS DISPLAYED AS A
5354 PROGRESS INDICATOR IDENTIFYING THE CIS INSTRUCTION UNDER TEST.
5355 A "CONTROL T' ENTERED AT ANY TIME WILL CAUSE THE PROGRAM TO
5356 DISPLAY THE INSTRUCTION UNDER TEST AND THE CURRENT INSTRUCTION
5357 COUNT. THE FOLLOWING LIST IDENTIFIES THE ORDER IN
5358 WHICH INSTRUCTIONS ARE TESTED (NON-RANDOM MODE) AND THE
5359 APPROXIMATE NUMBER OF TESTS EXECUTED FOR EACH INSTRUCTION
g;g? (AFTER THE QV PASS).
5362 INSTRUCTION ¥ OF TESTS
5363 i T I e
5364
5365 L2D 8
5366 L30 8
| 3367 Mov( 354
| 5368 LocC 36
5369 CMPC 362
5370 MOVRC 354
5371 MOVT( 354
5372 SKPC 30
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5410
5611
5612
%13
5614
5615
5616
5617
5418
5619
5420
5621
5422
5623
5424
5425
5426
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MATC 904
SCANC 126
SPANC 126
CVIPN 226
CVINP 568
CVTLP 170
CVTLN 323
CVTPL 53
CVTINL 35
ADDP 1970
ADDN 3872
SUBP 1970
SUBN 3746
CMPP 502
CMPN 1089
ASHP 1972
ASHN 3872
MULP 1993
DIVP 1973

AFTER BEING STARTED AT LOCATION 200 THE PROGRAM SHOULD
RESPOND AS FOLLOWS:

CZKEEBO PDP=11 CIS INSTRUCTION EXERCISER
QUICK VERIFY PASS TIME: LESS THAN 5 MINUTES
L2D0 INST CT: XX XXXXX

DIVP INST CT: XX XXXXX

END OF QUILK VERIFY PASS

INST UNDER TEST WILL BE DISPLAYED ..........
PASS TIME: APPROX. 30 MIN

L2D0 INST CT: XX XXXXX

DIVP INST CT: XX XXXXX

END OF PASS (EXECUTION OF TABLED TEST CASES COMPLETE)

ENTERING RANDOM TEST MODE

NO FURTHER END OF PASS MESSAGES WILL BE ISSUED

RANDCM # GENERATOR SEED CONSTANTS WILL BE PRINTED
EVERY 1024 CIS INSTRUCTION TESTS

RANDOM # GENERATOR SEED OOOMXXX OOOMX  XXXXXX

(UNTIL PROGRAM EXECUTION 1S TERMINATED BY USER)

THE INSTRUCTION COUNT DISPLAYED AT THE START OF TESTING FOR
EACH INSTRUCTION IS CUMULATIVE FROM THE FIRST L2DO CIS INSTRUCTION
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5427
5428
5429
5430
5431
5432
5433
5634
5435
5436
5637
5438
5419
5440
5441
5442
5443
5444
5445
5446
5447
5448
5449
5450
5451
5452
5453
5454
5455
5458
5457
5458
5459
5460
5461
5462
5463
5464
5465
5466
5467
5468
5469
5470
5471
5472
5473
5474
5475
5476
5477
5478
5479
5480
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TESTED. THE LOWER 5 DIGIT COUNT GETS INCREMENTED ONCE PER CIS
INSTRUCTION TEST (1.E. ONCE PER CIS INSTRUCTION EXECUTED)

AND COUNTS FROM O TO 65,535 (DECIMAL). THS UPPER 2

DIGIT COUNT GETS INCREMENTED ONCE PER 65,535 TESTS. THE
INSTRUCTION COUNT IS ZEROED AT THE START OF RANDOM MODE

TESTING. CONTROL T MUST BE USED TO DISPLAY THE INSTRUCTION COUNT
IN RANDOM MODE.

IN XXDP CHAIN AND ACT CHAIN MODE TESTING TERMINATES AFTER

THE END OF PASS INDICATION AND CONTROL IS RETURNED TO THE
RESPECTIVE MONITOR. RANDOM MODE IS NOT ENTERED IN THESE CHAIN
MODES. RANDOM TEST MODE IS ENTERED AUTOMATICALLY IN ALL OTHER
ENVIRONMENTS (STANDALONE ,XXDP MANUAL ,ACT DUMP, APT),

THE RANDOM # GENERATOR SEED CONSTANTS ARE DISPLAYED TO PERMIT
THE USER TO STOP AND LATER RESUME RANDOM TESTING FROM THE
TERMINATION POINT. THIS IS EXPLAINED BELOW UNDER

THE HEADING ''STARTING ADDRESS = 214",

STARTING ADDRESS = 204

STARTING AT ADDRESS 204 REQUIRES THE OPERATOR TO RESPOND
TO QUESTIONS TO SELECT INSTRUCTION(S) FOR TEST, TEST
MODE, AND TEST ENVIRONMENT.

AFTER BEING STARTED AT LOCATION 204 THE PROGRAM SHOULD
RESPOND AS FOLLOWS:

CIZKEEBO PDP=-11 CIS INSTRUCTION EXERCISER

TEST INTERRUPTABILITY OF CIS INSTRUCTIONS (Y OR N)?
RANDOM EXERCISE MODE (Y OR N)?

ENTER INSTRUCTION TO TEST <ALL>

IF THE USER ANSWERS YES (Y) TO THE INTERRUPTABILITY QUESTION

THE PROGRAM WILL PROMPT FOR WHAT INTERRUPT SOURCE TO USE (LTC- LINE TIME CLOCK,
KWw11=P @ 100KHZ,kW11=-P @10KHZ, KW11=P WITH EXTERNAL 1 MHZ OSCILLATOR).

IF THE LTC IS SELECTED, THE PROGRAM CONTROLS INTERRUPT TIMING

TO ASSURE THAT MOST CIS INSTRUCTIONS ARE INTERRUPTED ONCE.

IF THE KW11=-P WITH A 1 MHZ EXTERNAL OSCILLATOR IS SELECTED,

EACH CIS INSTRUCTION WILL BE INTERRUPTED AND FORCED TO SUSPEND

EXECUTION AT ALL POSSIBLE SERVICE EXIT POINTS. USE OF THE

P-CLK WILL GREATLY INCREASE RUN TIME.

IF EITHER THE KW11-P @100KHZ OR THE KW11-P WITH EXTERNAL

OSCILLATOR IS SELECTED, THE PROGRAM WILL ASK WHETHER

OR NOT TO ALLOW AN INTERRUPT DURING THE CIS INST (DIVP = STATE DISTURBING
INSTRUCTION) NORMALLY EXECUTED WITHIN THE KW11-P INTERRUPT

SERVICE ROUTINE.

IF THE USER ANSWERS YES (Y) TO THE RANDOM EXERCISE MODE QUESTION,
MEMORY MANAGEMENT TEST STATE, PROCESSOR TEST MODE,

TEST OPERANDS AND STRING DATA FOR EACH CIS INSTRUCTION

TEST WILL BE DERIVED USING A RANDOM NUMBER GENERATOR. A
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NO (N) ANSWER WILL CAUSE EXECUTION OF CIS INSTRUCTION

TESTS WITH ALL TEST OPERANDS AND STRING DATA PROVIDED

FROM PROGRAM INPUT AND PARAMETER TABLES. FOLLOWING A (N) RESPONSE,
THE PROGRAM WILL PROMPT FOR PROCESSOR TEST MODE

(KERNEL ,SUPERVISOR,USER) AND MEMORY MANAGEMENT TEST STATE

(OFF ,ON WiTH D SPACE ENABLED, ON WITH D SPACE DISABLED).

THE LAST QUESTION ENABLES THE USER TO SELECT ONE OR ALL CIS
INSTRUCTIONS FOR TEST. TO SELECT A SIPGLE INSTRUCTION FOR TEST
ENTER THE NMEUMONIC FOR THE DESIRED INSTRUCTION FROM THE INSTRUCTICN
LIST ABOVE. THE SAME QUESTION WILL BE REASKEC IF THE INSTRUCTION

IS INCORRECTLY ENTERED. TO SELECT ALL CIS

INSTRUCTIONS FOR TEST (THE DEFAULT CASE) SIMPLY RESPOND WITH

A CARRIAGE RETURN.

IF THE RANDOM MODE QUESTION IS ANSWERED YES (Y) AND THE INSTRUCTION(S)
FOR TEST IS ANSWERED 'ALL', THE ACTUAL INSTRUCTION UNDER
TEST ON ANY GIVEN TEST WILL Bt SELECTED AT RANDOM.

STARTING ADDRESS = 210

STARTING AT ADDRESS 210 PROVIDES REPETITIVE QUICK VERIFY PASSES.
NOTE THAT THE QV PASS IS DESIGNED TO

GIVE A FAIR LEVEL OF MICROCODE COVERAGE (>80%) IN LESS

THAN 5 MINUTES PER PASS.

THIS Qv MODE RESULTS IN EXECUTION OF A SUBSET OF THE TABLED

TEST CASES. THE SUBSET HAS BEEN VERIFIED TO PROVIDE AT LEAST

THE DESIRED 80% (EVEL OF COVERAGE. NOTE, THE SUBSET OF TABLED TEST
CASES THAT GETS RUN IN QV MODE VARIES WITH PROCESSOR TYPE. ALSO
NOTE THAT SOME CIS INSTRUCTIONS MAY NOT BE EXECUTED AT ALL

IN QV MODE BECAUSE IT HAS BEEN DETERMINED THAT DUE TO COMMON
ROUTINES WITHIN THE MICROCODE IMPLEMENTATION IT IS POSSIBLE

TO GET THE 80X COVE .AGE WITHOUT EXERCISING ALL INSTRUCTIONS.

THE INSTRUCTION COUNTS LISTED UNDER THE NORMAL RUN MODE
(STARTING ADDRESS 200) ABOVE DO NOT APPLY IN QV MODE.

CIS INSTRUCTION INTERRUPTABILITY IS EXERCISED PROVIDED THAT
THE SYSTEM UNDER TEST HAS EITHER A LINE TIME CLOCK OR A
PROGRAMMABLE REAL TIME CLOCK (KW11-P).

PROCESSOR TEST MODE (KERNEL ,SUPERVISOR, USER) AND MEMORY MANAGEMENT
;E%}lglA;gocEE SELECTED RANDOMLY AS IN THE °'STARTING ADDRESS = 200'

AFTER BEING STARTED AT LOCATION 210, THE PROGRAM SHOULD RESPOND
AS FOLLOWS:

CZKEAAO PDP-11 CIS INSTRUCTION EXERCISER
QUICK VERIFY PASS TIME: LESS THAN 5 MINUTES
L2D0 INST CT: XX XXXXX
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DIVP  INST CT: XX XXXXX
END OF QUICK VERIFY PASS

g:ggon MODE EXERCISING IS NOT INVOKED DURING A QUICK VERIFY

STARTING ADDRESS = 214

STARTING AT ADDRESS 214 ALLOWS THE USER TO MODIFY RANDOM
2?¢BE¥ISS§ERATOR SEED CONSTANTS. THIS IS DESIRABLE IN 2

IF THE USER DESIRES TO RUN IN RANDOM TEST MODE FOR

VERY LONG PERIODS OF TIME (DAYS, WEEKS, ETC), THE RANDOM
NUMBER GEN. SEED CONSTANTS PRINTED EVERY 1024 TESTS PROVIDE
FOR STOPPING AND LATER CONTINUING WITHOUT REPEATING PRIOR
TESTS RUN. (REMEMBER THAT THE RANDOM # GENERATOR USED IS
PSEUDO RANDOM - [.E. THE SAME SEQUENCE OF RANDOM TESTS IS
ggggg;gaG§VEkY TIME THE PROGRAM [S RESTARTED FROM THE

THE SEED CONSTANTS ARE ALSO DISPLAYED WITH THE STANDARD
ERROR REPORT. THIS PERMITS THE USER TO START WITH THE
FAILING TEST AT SOME FUTURE TIME.

AFTER STARTING AT 214 THE PROGRAM QUERIES FOR RANDOM
NUMBER SEED CONSTANTS:

eNTER THE 5 RANDOM NUMBER GEN. SEED CONSTANTS:

AFTER THE THIRD SEED IS ENTERED THE PROGRAM WILL CONTINUE
AS IF STARTED AT 204. ANSWER YES TO THE RANDOM EXERCISE
MODE QUESTION AND <CR> TO THE ENTER INST TO TEST QUESTION.
g?gbglRSI TEST EXECUTED WILL BE GENERATED USING THE NEW

2.2 SPECIAL ENVIRONMENTS

APT = THE CIS INSTRUCTION EXERCISER IS FULLY APT COMPATIBLE,
HOWEVER ITS OPERATION UNDER APT IS SOMEWHAT DIFFERENT
THAN THAT OF OTHER DIAGNOSTICS. THE FIRST 2 PASSES UNDER
APT ARE IDENTICAL TO THE TESTS RUN IN STANDALONE
= 1 QV PASS AND 1 FULL TABLED TEST CASE PASS.
SUBSEQUENT PASSES ARE NOT IDENTICAL
TO THE 2ND PASS BUT RATHER BLOCKS OF 20,000
(OCTAL) RANDOM MODE TEST CASES. THAT IS, EACH PASS
(BEYOND THE FIRST) IS A UNIQUE SET OF RANDOM CIS
INSTRUCTICON TEST CASES.
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5589
THE INFORMATION RECORDED (AND SUBSEQ
S ( UENTLY DISPLAYED)
2299 BY APT ON ERROR INCLUDES TEST NUMBER AND FATAL Ennsg
radl NUMBER. THE FATAL ERROR NUMBER SHOULD BE INTERPRETED AS
229¢ FOLLOWS:
5594
o BITS 5=0 FAILING CIS INST (REF OCTAL CODING TA
gng BIT 6 INST TYPE (0=REG; 1=IN LINE) T
713012 ERatE SR ot -usen. o
- =USER,01=SUP,00=KERNEL)
3233 BIT 14 INTERRUPT (1=INST WAS INTERRUPTED) -
5600
ggg; 2.3 PROGRAM OPTIONS
Bl T e
THE FOLLOWING CONTROL CHARACTERS ARE R N
gggg EXERCISER DURING TEST EXECUTION: SR
228; CNTL T = DISPLAY INST UNDER TEST AND TEST #
oo CNTL C - (RECOGNIZED ONLY IF PROGRAM WAS STARTED
5610 AT 204). RESTART EXERCISER.
44 = CNTL D = DISPLAY ALL TEST CASE OPERANDS AND RESULTS
5t SUBSEQUENT TO EACH CIS INST TEST. CONTINUE (WITHOUT
5613 CNTL E S?ESKAYTRLEE¥ES¥EEI§E OPERANDS AND RE
! - SULTS
§g1§ ggs%gaggnr TO EACH CIS INST TEST. QUERY FOR
5616 R
CNTL N - CANCEL PRIOR CNTL D OR CNTL E R
! EQUEST
§g1g CNTL O - CONTROL OVER PROGRESS INDICATION PRINTOUT
318 (I.E. INST AND INST CNT; RANDOM NUMBER
b GENERATOR SEED). ON - OFF TOGGLE.
2652 T RS TE N WACHINES wIT
/ : H NO HARDWARE SWITCH REGISTER
;ggz (11/24) LOCATION 176 IS THE SOFTWARE SWITCH REGISTER.
5625
: BIT O - STOP ON TEST; PROGRAM WILL QUERY USER FOR TEST
gggg (DECIMAL) TO STOP ON AND DISPLAY. -
5628
gg%g 2.4 EXECUTION TIMES
BB e ey
- THE FIRST PASS RUN TIME (TABLED TEST CA
gg;z APPROXIMATELY: 30 MINUTES sries o
5635 AFTER THE FIRST PASS THE
PROGRAM ENTERS RANDOM TEST M
gggg AND EXECUTES RANDOMLY GENERATED TEST CASES INDEFINITsfef
5638 IN QV MODE THE PASS TIME
IS LESS THAN S MINUTES.
2223 REFER TO DOCUMENTATION ABOVE FOR DEFINITION OF QV MODE.
5641 3.0 ERROR INFORMATION
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5650
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5666
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5674
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IF THE COMPUTER HALTS WITHOUT ERROR DISPLAY THE FOLLOWING
LOCATIONS SHOULD BE EXAMINED TO DETERMINE INFORMATION
ABOUT THE FAILING TEST.

TINST === CIS INSTRUCTION UNDER TEST
TRO = TR6 === CIS INSTRUCTION OPERANDS (LENGTHS,ADDRESSES,ETC)

INFORMATION DISPLAYED UPON DETECTION OF AN ERROR DESCRIBES

THE COMPLETE ENVIRONMENT OF THE FAILURE. ALL INSTRUCTION ERRORS
ARE DISPLAYED WITH ONE FORMAT. THE FORMAT CONTAINS SLIGHT
VARIATIONS TO ACCOUNT FOR DIFFERENCES BETWEEN CHARACTER

AND DECIMAL STRING INSTRUCTIONS.

CHARACTER STRING INSTRUCTION ERROR DISPLAY

ERROR #000001 =====-=sseeemessessessseee—eeeemc=———eeeeeeeec=aacea-
MOVC INST CNT: 00 00004 SINTR CgT 001ODAREG SET:0 MODE:X D EN:N vt
L

INPUT  RO-R6,CC/ 003760 111261 000054 111046 000344 155555 053444 1111
EXF OUT RO-R6.CC/ 003704 000000 000000 000000 000344 155555 953444 0000
ACT OUT RO-R6CC/ 000001 1000
EXP BUFFER 1112#6/ 057

ACT BUFFER 100246/ 344

C=CONT.;R=REPEAT TEST;S=RESTART;D=DISPLAY MEMORY;H=REPEAT AND HALT AT (CIS?

DECIMAL STRING INSTRUCTION ERROR DISPLAY

ERROR #000002--===-======s=eeseeemssmesemeememmses=ceee—e———ocoococecos
ASHP INST CNT: 00 00250 INTR CNT: 0000 REG SET:1 MODE:S D EN:Y
INPUT  RO-R6,CC/ 070000 110200 070000 110206 060005 155555 053444 0100
EXP OUT RO-R6.CC/ 000000 000000 070000 000206 000000 155555 053444 1011

ACT OUT RO-R6,CC/ 1000
SRC 0+ SIGN BYTE=OF
EXP RESULT 0+ SIGN BYTE=OF
ACT RESULT 0+ SIGN BYTE=0F

C=CONT.;R=REPEAT TEST;S=RESTART;D=DISPLAY MEMORY;H=REPEAT AND HALT AT (IS?

THE WORD 'ERROR' FOLLOWED BY A COUNT OF THE NUMBER OF ERRORS WHICH
HAVE OCCURRED UP TO AND INCLUDING THIS TEST FAILURE AND A LONG
?ASAN$H3‘N2:¥"ES IS USED TO SEPARATE ONE TEST FAILURE DISPLAY
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(ZKEEB.P11
; ggg; THE SECOND LINE OF THE ERROR REPORT IDENTIFIES THE CIS INSTRUCTION
- 3698 THAT ml.soé A COUNT OF THE NUMBER OF CiS INSTRUCTIONS WHICH
| 369 HAVE EXECUTED, A COUNT OF THE NUMBER OF TIMES THE FAILING INSTRUCTION
3700 }Esr CASE WAS SUSPENDED DUE TO INTERRUPT,THE ACTIVE REGISTER SET (0 OR 1),
$101 (:s TEST MODE (KERNEL,SUPERVISOR,USER), AND WHETHER D SPACE
§702 EMORY MGMT) WAS ENABLED DURING CIS INSTRUCTION EXECUTION.
5704 THE THIRD LINE GIVES HEA
DER LABELS TO IDENTIFY REGISTER OR
g;gg %N-LINE'0P§RANDS FOR THE PARTICULAR CIS INSTRUCTION uuoeg
2707 T ST INAT e AabRESs Tt U DT TION CODE LAGELS ARE  INCLUDED
3383 THE DESTINATION A . FIks LABELS ARE INCLUDED AT THE
5710 THE FOURTH LINE DISPLAYS ACT
UAL OPERAND VALUES A
g;}; CODES USED AS CIS INSTRUCTION INPUTS. NP O T
5713 THE FIFTH LINE DISPLAYS EXPECTE
D REGISTER AND CONDITION
uf BT TR E g Dokt B GO
g;}g AS NOTED ABOVE. - i
5718 THE SIXTH LINE., ACTUAL CIS INSTR
; UCTION OUTPUT, 1S DISPLAY
g;;g IF ANY OF THE ACTUAL REGISTER OR CONDITION CODE OUTPUTS e
720 ggSNO} AGREE WITH THE EXPECTED VALUES. ONLY THOSE SPECIFIC
3721 ULTS WHICH ARE NOT IN AGREEMENT ARE DISPLAYED.
§723 THE REMAINING PORTION OF THE ERR
OR PRINTOUT VARIES WITH
g;gg THE €IS INSTRUCTION UNDER TEST. SOURCE OPERANDS,EXPECTED
3725 NIBBAETgAL OPERATION RESULTS ARE DISPLAYED WITH EACH
3757 e i B e e et sl Sy e
g;gg AS TWO HEXADECIMAL HIBBLES.
5730 "BUFFER XXXXXX' IS DISPLAYED ON '
LY WHEN THE BUFFER ASSOCIATE
gggz 3{;: AgTUAL C1S INSTRUCTION EXECUTION DIFFERS FROM THAT ASSOCIATED
3732 ADDREgsuunou. ONLY THE FIRST BYTE (STARTING FROM THE LOW
3733 AD PRIN‘END OF THE BUFFERS UNDER CONSIDERATION) IN DISAGREEMENT
§735 iy,
5736 THE LAST LINE DISPLAYED AS PART OF E
3 ACH ERROR REPORT PERMITS
g;gg Egﬁt?asa §eyeaAL OPTIONS RELATING TO HOW TO PROCEED FOLLOWING AN ERROR.
3738 CON NUE C) PROCEEDS TO THE NEXT INSTRUCTION TEST CASE AS IF
3739 THE ERROR HAD NEVER OCCURRED. DISPLAY MEMORY (D) ALLOWS
3740 ' E USER TO DISPLAY ANY BYTES(S) IN MEMORY. RESTART (S)
3741 TEwnus CONTROL TO THE BEGINNING OF THE PROGRAM. REPEAT
3742 EST (R) REPEATS THE FAILING TEST CASE. THE SAME ERROR
3743 MESSAGE WILL BE DISPLAYED AGAIN PROVIDED THE TEST FAILS
3744 ggRlNG THE REPEAT TEST. THE REPEAT AND HALT OPTION REPEATS
3745 NET;AIL!NG TEST BUT WALTS JUST PRIOR TO EXECUTING THE CIS
3746 grsp ?CTION UNDER TEST. THIS MODE ALLOWS THE USER TO SINGLE
747 HROUGH THE FAILING CIS MICROCODE USING CONSOLE COMMANDS.
§749 4.0 PERFORMANCE AND PROGRESS REPu..TS

&2 = e=sssccecccccccscccccsccesccccsces
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%% INST EXERCISER MACY11 27(655) 29-SEP-B0 09:22 PAGE 55-10 SEGUENCE 13

4.1 PERFORMANCE REPORTS

NONE

b

4.2 PROGRESS REPORTS

THE CIS INSTRUCTION AND THE TEST COUNT IS DISPLAYED AT THE
START OF TESTING FOR EACH CIS INSTRUCTION TYPE (EXCEPT IN
RANDOM TEST MODE). NOTE, AS STATED IN SECTION 2.1.3 ABOVE THAT
MANY TEST CASES ARE EXECUTED FOR EACH CIS INSTRUCTION.

IN RANDOM TEST MODE THE RANDOM NUMBER GENERATOR SEED

CONSTANTS ARE DISPLAYED EVERY 1024 TESTS. IF THE

DIAGNOSTIC IS TO BE RUN FOR A PROLONGED PERIOD IN THIS

MODE, THESE CONSTANTS PROVIDE A MECHANISM FOR STOPPING AND

LATER CONTINUING THE DIAG AT ANY FUTURE TIME.

REFER TO SECTION 2.1.3 UNDER THE HEADING ''STARTING ADDRESS = 214"

EgRS%QS}SUCTIONS ON HOW TO USE THE RANDOM # GENERATOR SEED
NSTANTS.

5.0 REVISION HISTORY

REVISION B - MADE COMPATIBLE WITH 11/23 AND 11/24 (IS
- ADDED STOP ON TEST FEATURE; SEE SECTION 2.3

6.0 PROGRAM TABLE OF CONTENTS
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% INST EXERCISER

000001

B 2
MACY11 27(655) 29-SEP-B0 09:22 PAGE 57 SEQUENCE 14

.ENABL ABS,AMA

LTITLE PDP=11 CIS_IXNST EXERCISER
;*COPYRIGHT (C) 1979

:*DIGITAL EQUIPMENT CORP.
tHAYNARD MASS. 01754

tPROGRAH BY BARRY POLAND

tTHlS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMA(
*PACKAGE (MAINDEC-11-DZQAC-B1) ,AUG 29,1975.

STN 1

160000 $SWR=160000 ::HALT ON ERROR, LOOP CN TEST, INHIBIT ERROR TYPOUT
LSBTTL BASIC DEFINITIONS
:«INITIAL ADDRESS OF THE STACK POINTER s+ 1100 #w#
001100 STACK= 1100 ::FIRST ADDRESS OF THE STACK
001100 KERSTK= STACK : SKERNEL STACK
000700 SUPSTK= STACK=200 : :SUPERVISOR STACK
000600 USESTK= STACK=300 s :USER STACK
.EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
.EQUIV 10T,SCOPE ::BASIC DEFINITION OF SCOPE CALL
177776 PS= 177776 s :PROCESSOR STATUS WORD
.EQUIV PS,PSW
177774 STKLMT= 177774 ::STACK LIMIT REGISTER
177772 PIRQ= 177772 :PROGRAM INTERRUPT REQUEST REGISTER
177570 DSWR= 177570 S:SWITCH REGISTER
177570 DDISP=177570
:*MISCELLANEOUS DEFINITIONS
00001 HT= 1 ::(ODE FOR HORIZONTAL TAB
000012 LF= 12 ::CODE LINE FEED
000015 CR= 15 ::CODE CARRIAGE RETURN
000200 CRL 200 ::CODE FOR CARRIAGE RETURN-LINE FEED
: *GENERAL PURPOSE REGISTER DEFINITIONS
000000 RO= 0 : sGENERAL REGISTER
000001 R1= X1 : :GENERAL REGISTER
000002 R2= X2 : :GENERAL REGISTER
000003 R3= 3 : :GENERAL REGISTER
000004 R4 = X4 - :GENERAL REGISTER
000005 RS= 15 : :GENERAL REGISTER
000006 R6= 16 " :GENERAL REGISTER
000007 R7= X7 : :GENERAL REGISTER
LEQUIV RO,R10 : :GENERAL REGISTER
.EQUIV R1.R11 . :GENERAL REGISTER
.EQUIV R2.R12 : :GENERAL REGISTER
.EQUIV R3.R13 : :GENERAL REGISTER
"EQUIV R&.R14 : GENERAL REGISTER
.EQUIV RS.R15 : :GENERAL REGISTER

.EQUIV R6,SP

::STACK POINTER

.EQUIV SP,KSP
.EQUIV SP,SSP

s ;KERNEL STACK POINTER
: sSUPERVISOR STACK POINTER
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INST EXERCISER MACY11 27(655) 29-SEP-B0 (09:22 PAGE 57-1 SEQUENCE 15
BASIC DEFINITIONS

POP-1
C2KE

m

O -
v
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.EQUIV SP,USP :sUSER STACK POINTER
LEGUIV R7.PC : :PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS

000000 PRO= 0 ::PRIORITY LEVEL O

000040 PR1= 40 ::PRIORITY LEVEL 1

000100 PR2= 100 ::PRIORITY LEVEL 2

000140 PR3= 140 i ::PRIORITY LEVEL 3

000200 PR4= 200 :;PRIORITY LEVEL &

000240 PRS= 240 :;PRIORITY LEVEL S

000300 PR6= 300 ::PRIORITY LEVEL 6

000340 PR7= 340 ::PRIORITY LEVEL 7
:*"'SWITCH REGISTER' SWITCH DEFINITIONS

100000 SW15= 100000

040000 Swi4= 40000

020000 SW13= 20000

010000 Swi12= 10000

004000 SW11= 4000

002000 SW10= 2000

001000 Sw09= 1000

000400 Sw0o8= 400

000200 SWwo7= 200

000100 SWwo6= 100

000040 SWw05= 40

000020 SWwo4= 20

000010 Sw03= 10

000004 Sw02= 4

000002 SWo1= 2

000001 Swoo= 1

.EQUIV SW09,SW9
.EQUIV SW08,Sw8
.EQUIV SWO07,Sw7
.EQUIV SW06,SWé
.EQUIV SW05,SW5
LEQUIV  SW04,SwWé
.EQUIV SWO03,Sw3
.EQUIV SW02,Sw2
LEQUIV SW01,Sw1
.EQUIV SWO00,Sw0

—~ o~~~ T~~~ .~~~ T~~~ PPN NN NN N PN NN NN NN NN PN PN PN NN PN NN PN PN PN PN PN PPN PN NS
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;*DATA BIT DEFINITIONS (BITOO TO BIT15)

100000 BIT15= 100000
040000 BIT14= 40000
020000 BIT13= 20000
010000 BIT12= 10000
004000 BIT11= 4000
002000 BIT10= 2000
001000 BIT09= 1000
000400 BITOB= 400
000200 BITO7= 200
000100 BITO6= 100
000040 BITO5= 40
000020 BITO4= 20




INST EXERCISER

MACY11 27(655)
BASIC DEFINITIONS
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BIT00,BITO

0 2
29-SEP-B80 (09:22 PAGE 57-2 SEQUENCE 16

;*BASIC ''CPU'" TRAP VECTOR ADDRESSES

000010 BIT03= 10
000004 BITO2= &
000002 BITO1= 2
000001 BITO0= 1
.EQUIV BITO9
.EQUIV BITO8
.EQUIV BITO7
.EQUIV BITO06
.EQUIV BITO5
.EQUIV BITO4
.EQUIV BITO3
.EQUIV BITO2
.EQUIV BITOT
.EQUIV
000004 ERRVEC= &
000010 RESVEC= 10
000014 TBITVEC=14
000014 TRTVEC= 14
000014 BPTVEC= 14
000020 I0TVEC= 20
000024 PWRVEC= 26
000030 EMTVEC= 30
000034 TRAPVEC=34
000060 TKVEC= 60
000064 TPVEC= 64
000114 CACHVEC=114
000240 PIRQVEC=240
000250 MMVEC= 250
.SBTTL CACHE
177740 LOADRS = 177740
177742 HIADRS = 17774¢
177744 MEMERR = 177744
177746 CONTRL = 177746
177750 MAINT = 177750
177752 HITMIS = 177752
.SBTTL
177760 SIZELO = 177760
177762 | SIZEHI = 177762
177764 SYSTID = 177764
177766 CPUERR = 177766

;s TIME OUT AND OTHER ERRORS
;:R$§E3¥$D AND ILLEGAL INSTRUCTIONS
;s TRACE TRAP

: ;BREAKPOINT TRAP (BPT)

:: INPUT/0UTPUT TRAP (IOT) ««SCOPE++
;sPOWER FAIL

:;EMULATOR TRAP (EMT) =+«ERROR%*
::"'"TRAP'"" TRAP

;. TTY KEYBOARD VECTOR

::TTY PRINTER VECTOR

:sCACHE ERROR INTERRUPT VECTOR

: ;PROGRAM INTERRUPT REQUEST VECTOR
; sMEMORY MANAGEMENT VECTOR

REGISTER DEFINITIONS

;;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR

;sUPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
;s CACHE ERROR REGISTER

s sMEMORY CONTROL REGISTER

; ;MEMORY MAINTENENCE REGISTER

;sHIT MISS REGISTER '"1'" IMPLIES HIT IN CACHE

CPU REGISTER DEFINITIONS

;sMEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
;70 GET TO THE LAST 32 WORDS OF MEMORY

;sHIGH S{ZE REGISTER, RESERVED FOR FUTURE USE

: s CURRENTLY ALL ZERO

;s SYSTEM ID REGISTER

; ;CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED
;:THE TRAP TO ERRVEC (000004)
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INST EXERCISER

MACY11 27(655)
(PU REGISTER DEFINITIONS

g R
29-5EP-80 (09:22 PAGE 57-3 SEQUENCE 17

.SBTTL MEMORY MANAGEMENT DEFINITIONS

;*MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

177572 MMRO= 177572
177574 MMR1= 177574
177576 MMR2= 177576
172516 MMR3= 172516
.EQUIV MMRO,SRO
.EQUIV MMR1,SR1
.EQUIV MMRZ2,SRZ
.EQUIV MMR3,SR3
;*USER "'I'" PAGE DESCRIPTOR REGISTERS
177600 UIPDRO= 177600
177602 UIPDR1= 177602
177604 UIPDR2= 177604
177606 UIPDR3= 177606
177610 UIPDR4= 177610
177612 UIPDRS= 177612
177614 IPDR6= 177614
177616 UIPDR?= 177616
;*USER ''D'' PAGE DESCRIPTOR REGISTORS
177620 UDPDRO= 177620
177622 UDPDR1= 177622
177624 UDPDR2= 177624
177626 UDPDR3= 177626
177630 UDPDR4= 177630
177632 UDPDRS= 177632
177634 UDPDR6= 177634
177636 UDPDR7= 177636
;*USER "'I'" PAGE ADDRESS REGISTERS
177640 UIPARO= 177640
177642 UIPAR1= 177642
177644 UIPAR2= 177644
177646 UIPAR3= 177646
177650 UIPAR4= 177650
177652 UIPARS= 177652
177654 UIPARG= 177654
177656 UIPAR?= 177656
;*USER ''D'' PAGE ADDRESS REGISTERS
177660 UDPARO= 177660
177662 UDPAR1= 177662
177664 UDPAR2= 177664
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INST EXERCISER MACY11 27(655) 29-SEP-80 (9:22 PAGE 57-4 SEQUENCE 18
MEMORY MANAGEMENT DEFINITIONS

177666 UDPAR3= 177666
177670 UDPAR4= 177670
177672 UDPARS= 177672
177674 UDPARG= 177674
177676 UDPAR7= 177676

;*SUPERVISOR "'I'' PAGE DESCRIPTOR REGISTERS

172200 SIPDRO= 172200
172202 SIPDR1= 172202
172204 SIPDR2= 172204
172206 SIPDR3= 172206
172210 SIPDR&= 172210
172212 SIPDRS= 172212
172214 SIPDR6= 172214
172216 SIPDR7= 172216
;*SUPERVISOR 'D'" PAGE DESCRIPTOR REGISTERS
172220 SDPDRO= 172220
172222 SDPDR1= 172222
172224 SDPDR2= 172224
172226 SDPDR3= 172226
172230 SDPDR4= 172230
172232 SDPDR5= 172232
172234 SDPDR6= 172234
172236 SDPDR7= 172236
;*SUPERVISOR "'I'" PAGE ADDRESS REGISTERS
172240 SIPARQ= 172240
172242 SIPAR1= 172242
172244 SIPAR2= 172244
172246 SIPAR3= 172246
172250 SIPAR4= 172250
172252 SIPARS= 172252
172254 SIPARG= 172254
172256 SIPAR7= 172256
;*SUPERVISOR ''D'' PAGE ADDRESS REGISTERS
172260 SDPARO= 172260
172262 SDPAR1= 172262
172264 SDPAR2= 172264
172266 SDPAR3= 172266
172270 SDPAR&= 172270
172272 SDPARS= 172272
172274 SDPARG= 172274
172276 SDPAR7= 172276
;*KERNEL ''I'' PAGE DESCRIPTOR REGISTERS
172300 KIPDRO= 172300
172302 KIPDR1= 172302
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INST EXERCISER MACY11 27(655) 29-SEP-80 (9:22 PAGE 57-5 SEQUENCE 19
MEMORY MANAGEMENT DEF INITIONS

172304 KIPDR2= 172304
172306 KIPDR3= 172306
172310 KIPDR4= 172310
172312 KIPDRS= 172312
172314 KIPDR6= 172314
172316 KIPDR7= 172316
s*KERNEL ''D'' PAGE DESCRIPTOR REGISTERS
172320 KDPDRO= 172320
172322 KDPDR1= 172322
172324 KDPDR2= 172324
172326 KDPDR3= 172326
172330 KDPDR4= 172330
172332 KDPDRS= 172332
172334 KDPDRé= 172334
172336 KDPDR7= 172336
:*KERNEL ''I'" PAGE ADDRESS REGISTERS
172340 KIPARO= 172340
172342 KIPAR1= 172342
172344 KIPAR2= 172344
172346 KIPAR3= 172346
172350 KIPAR4L= 172350
172352 KIPARS= 172352
172354 KIPARG6= 172354
172356 KIPAR7= 172356
;*KERNEL ''D'' PAGE ADDRESS REGISTERS
172360 KDPARO= 172360
172362 KDPAR1= 172362
172364 KDPAR2= 172364
172366 KDPAR3= 172366
172370 KDPAR4= 172370
172372 KDPARS= 172372
172374 KDPARG= 172374
172376 KDPAR7= 172376

.SBTTL UNIBUS MAP REGISTER DEFINITIONS

TS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'

;*THE LOWER 16 Bl
ITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX'

;*THE UPPER 6 B

170200 MAPLOO = 170200
170202 MAPHOO = 170202
170204 MAPLO1 = 170204
170206 MAPHO1 = 170206
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11 27(655)
DEFINITIONS

MACY

UNIBUS MAP REGISTER

INST EXERCISER

IS
1"

1%
B.P

POP=1
CZKEE

OMNT OONIT OO T OONTOONIOVONIT OVOONTOVONITIOONTIOVOOTOONTOONITIOONIOON
— - N ONOUM MMM 3 3 3 TN NN OO O ONA AN OO OO v — — NNNNIMMMM S 7 F T NN OO
o L at Iat It L a Ly e L L L L L L TN T N TN e T I L L I vt I v e lalabalalalabalalalalababalalalalalalalabalalalala)

OMNT OVONT OONT OVONT OON T OVONTOVONT OONT OONTOVOOTOONITIOONTOONTOON
———r— CNONOIONMM MM F F T TN NN OO OO AN OO OO m v v v NN CNICIMM MM AT ~F ~F 7 NN 00
P T e e e st at at Iat Inttat Lav Lat IavtIatIat It Iatlaviav vl i v e ba il aalalalalalalalalalalalalalalalalalalalal.al
000000000000000000000000Oo0000000000000000000000000000
7777777?7777777777777777777777777777777?77777777777777

1111111111111'1111111111111111111<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>