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1. ABSTRACT

THE PROGRAMS, CEKBC AND CEKBD, ARE INTENDED TO BE USED AS
AIDS FOR THE REPAIR AND MAINTENANCE OF THE CACHE MEMORY
SYSTEM IN THE PDP 11/70-74MP COMPUTING SYSTEM., THE AIM IS TO
DETECT AND REPORT FAILING COMPONENTS OF THE CACHE UNIT. THE
FAILURES ARE TYPICALLY IDENTIFIED WITH A FAILING CIRCUIT
WHEN THE REPORT IS MADE, BUT THE OVERALL DIAGNOSTIC
PHILOSOPHY HAS BEEN TO LOCATE THE FAILING MODULE (MEX BOARD)
OF WHICH THERE ARE FOUR (4) IN THE CACHE UNIT. NOTE THAT
WHEN A FAILURE IS REPORTED AND THE ASSOCIATED CIRCUIT
IDENTIFIED, THAT CIRCUIT SHOULD NOT BE TAKEN IN BLIND FAITH
AS THE DEFECTIVE COMPONENT; THE IDENTIFIED COMPONENT SHOULD
RATHER BE TAKEN AS THE PROBABLE CAUSE OF THE FAILURE. THERE
ARE FOUR (4) MODULES (HEX BOARDS) IN THE CACHE UNIT:

cCB CACHE CONTROL BOARD

(DP CACHE DATA PATHS BOARD

ADM CACHE ADDRESS MEMORY BOARD

DTM CACHE DATA MEMORY BOARD

THE PROGRAM CEKBC IS DESIGNED TO TEST THE FIRST TWO OF
THESES BOARDS, WHILE CEKBD IS DESIGNED TO TEST THE LAST TWO

NOTE THAT THOUGH THE TESTING HAS BEEN DIVIDED INTO TWO STAND
ALONE PROGRAMS, EACH ASSOCIATED WITH TWO MODULES, IT SHOULD
NOT BE ASSUMED THAT A PARTICULAR MODULE IS WORKING AFTER
HAVING RUN ONLY ONE OF THE PROGRAMS! BOTH PROGRAMS SHOULD
BE RUN! FOR EXAMPLE, JUST RUNNING CEKBC WITHOUT ERROR DOES
mf OUT A FAILTY COMPONENT ON THE CCB (CACHE CONTROL)
TESTING HAS BEEN DIVIDED

INTO TWO PROGRAMS ONLY BECAUSE OF THE RESTRICTIONS OF CORE
SIZE RATHER THAN TO PROVIDE A MEANS OF TESTING TWO OF THE
BOARDS WITH ONE PROGRAM AND THE OTHER TWO BOARDS WITH A
SECOND PROGRAM. NOTE THAT CEKBD IS DESIGNED TO RUN AFTER
CEKBC. IF THIS HIERARCHY IS NOT HEEDED, THAT IS IF CEKBD IS
RUN BEFORE CEKBC, THEN THE ERROR REPORTING FROM CEKBD SHOULD
NOT BE STRICTLY INTERPRETED.

THIS DIAGNOSTIC  SUPPORTS THE KB11-B/C, AND KB11-(CM
PROCESSORS.

REQUIREMENTS

2.1 EQUIPMENT = PDP 11/70-74MP CPU WITH OPERATORS
CONSOLE LA30 OR EQUIVALENT TERMINAL.

Rel STORAGE-BOTH PROGRAMS, (EKB(C AND CEKBD, EACH
REQUIRE 13k TO LOAD, BUT THEY BOTH ALSO ASSUME THAT
;?gl;g IS A MINIMUM OF 28K OF MEMORY IN WHICH TO RUN

2.3 PREL IMINARY PROGRAMS - THIS PROGRAM ASSUMES
THAT THE C(PU IS FUNCTIONAL! THIS COULD IN SOME
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CIRCUMSTANCES MEAN THAT THE CPU_ DIAGNOSTICS SHOULD
BE RUN BEFORE EITHER OF THESE DIAGNOSTICS. BUT A
FAULTY MEMORY SYSTEM MAY PRECLUDE THIS, SO
SITUATIONAL JUDGEMENT MUST BE USED. IF THE CPU IS
KNOWN TO BE WORKING THEN RUN THESE DIAGNOSTICS,
CEKBC AND CEKBD, FIRST, BUT IF THE CPU CAN NOT BE
ASSUMED TO BE WORKING THEN TRY TO RUN THE CPU
DIAGNOSTICS FIRST. THEN RUN THESE PROGRAMS IN
ORDER: CEKBC BEFORE CEKBD! IN FACT CEKBD ASSUMES
THAT MUCH OF WHAT IS TESTED IN CEKBC IS OPERATIONAL
FOR DOING ITS FAULT ANALYSIS.

LOADING PROCEDURE

. I8 MFTHOD = BOTH CEKBC AND CEKBD ARE LOADED FROM
THE XXDP MEDIA. REFER TO THE XXDP MANUAL FOR
FURTHER INFORMATION.

STARTING PROCEDURE
4.1 CONTROL SWITCH SETTINGS (SEE 5.1)
4.2 STARTING ADDRESS - 200

6.3 PROGRAM AND OPERATOR ACTION - BOTH PROGRAMS
CAN BE STARTED BY:

LOAD PRCGRAM INTO MEMORY

LOAD ADDRESS 200

PRESS START

THE PROGRAMS WILL LOOP UNTIL THE
HALT SWITCH IS PRESSED OR UNTIL THE
USER STRIKES (TYPES) CONTROL-C (*C)
ON THE TELETYPE OR TERMINAL (SEE 8.6
AND 5.2.7).

4.4 SPECIAL OPERATOR INTERVENTION OPTIONS =~ IF

Swn =

SWITCH 12 OF THE SWITCH REGISTER IS ON, THEN CEKBD

WILL REQUIRE THE OPERATOR TO POWER THE MACHINE FIRST
DOWN AND THEN UP (SEE 5.1 AND 8.7).

OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS FOR CEKBC:

SW<15>=1 . HALT ON ERROR

SW<14>=1 LOOP ON TEST

SW<13>=1 INHIBIT ERROR TYPOUTS

Sw<12> NOT USED IN CEKBC

SW<11>=1 INHIBIT ITERATIONS

SW<10>=1 RING BELL ON ERROR

SW<9> =1 LOOP ON ERROR

SW<8> =1 LOOP ON TEST IN SW<6:0>

SW<7> =1 SKIP EXECUTION OF TESTS WHICH USE

MEMORY MANAGEMENT.
SU<6:0> TEST NUMBER FOR LOOPING WHEN SW<8>=1
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CEKBD USES THE SAME SWITCH SETTINGS AS CEKBC EXCEPT:
Sw<12> =1 RUN THE OPERATOR INTERVENTION NEEDED

POWER UP TEST

5.2 SUBROUTINE ABSTRACTS = BOTH CEKBC AND CEKBD
USE THE FOLLOWING SUBROUTINES.

5.2.1 SPURIOUS ERROR HANDLERS = THESE ARE TWO
ROUTINES WHICH ARE CALLED BY UNEXPECTED TRAPS TO
EITHER VECTOR 4, IN THE CASE OF A CPU ERROR, OR
VECTOR 114, IN CASE OF A MEMORY PARITY ERROR. THE
CPU ERROR HANDLER, CPSPUR, TYPES OUT THE PC AT THE
TIME OF THE TRAP AND THE CONTENTS OF THE CPU ERROR
REGISTER (CPUERR) AND SKIPS TO THE TEST FOLLOWING
THE ONE DURING WHICH THE ERROR OCCURRED. THE PARITY
ERROR HANDLER, SPUR, TYPES OUT THE PC AT THE TIME OF
THE TRAP AND THE CACHE ERROR REGISTERS, MEMERR,
LOADRS AND HIADRS. IT THEN GIVES CONTROL TO THE
(T)EEJRREBKLWING THE ONE DURING WHICH THE ERROR

5.2.2 _SCOPE - THIS SUBROUTINE IS CALLED (VIA AN 10T
INSTRUCTION) AT THE BEGINNING OF THE EXECUTION OF
ALL THE TESTS. IT CONTROLS THE OPERATIONAL
FUNCTIONS OF LOOPING ON TEST, ITERATION, AND SETING
UP FOR LOOPING ON ERRORS.

5.2.3 ERROR = THIS SUBROUTINE IS CALLED (VIA AN EMT
INSTRUCTION) 10 TYPE OUT AN ERROR REPORT. IT
CONTROLS THE OPERATIONAL FUNCTIONS OF HALTING ON
ERROR, INHIBITING ERROR PRINT OUT, LOOPING ON ERROR,
BELL ON ERROR, ETC.

5.2.4 TRAP C(ATCHER = THIS CONSISTS OF A '.+2'
FOLLOWED BY A HALT INSTUCTION REPEATED FROM LOCATION
0O THROUGH 776 FOR THE PURPOSE OF CATCHING ANY
SPURIOUS TRAP TO A VECTOR. SUCH A TRAP WILL RESULT
IN A HALT AT THE TRAP VECTOR ADDRESS PLUS TWO (2).

5.2.5 TRAP = A NUMBER OF SUBROUTINES ARE CALLEC BY
USING THE TRAP INSTRUCTION:

(YPE TO TYPE OUT AN ASCIZ STRING

TYPEOC TO TYPE QUT THE OCTAL FOR A 16-BIT BINARY
NUMBER ETC.

5.2.6 POWER DOWN AND POWER UP - THIS SUBROUTINE IS
CALLED WHEN AN UNEXPECTED POWER DOWN OCCURS. WHEN
POWER IS RETURNED (IF THE HALT SWITCH IS NOT ON) THE
PROGRAM WILL RESTART AFTER TYPING A MESSAGE.

5.2.7 MONITOR OR LOADER RESTORE - WHEN THIS PROGRAM
IS FIRST STARTED IT SAVES THE CONTENTS OF THE
HIGHEST 1.5 (DEC) K OF MEMORY IN THE FIRST 28K.
THESE  LOCATIONS USUALLY CONTAIN THE LOADER OR
MONITOR OF THE SYSTEM. TO RESTORE THIS LOADER OR
MONITOR THE USER NEED ONLY TYPE CONTROL C (*C) ON
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THE TERMINAL AND THAT MONITOR OR LOADER WILL
AUTOMATICALLY BE RESTORED. AFTER THIS IS DONE THE
PROGRAM WILL HALT. NOTE THAT MANY OF THESE TESTS
WIPE OUT THE ORIGINAL CONTENTS OF THAT PART OF
MEMORY THEREFORE THE USER SHOULD TYPE CONTROL=-C (*C)
TO RESTORE THESE LOCATIONS AND AVOID HAVING TO
RELOAD HIS MONITOR OR LOADER.

5.3 OPERATOR  ACTION - ONLY THE POWER UP
INVALIDATOR TEST IN PROGRAM CEKBD REQUIRES OPERATOR
INTERVENTION, IN THE FORM OF POWERING THE PROCESSOR
FIRST DOWN AND THEN UP. THIS TEST IS RUN ONLY IF
SW<12>=1 (SEE 4.4 AND 5.1).

ERRORS

6.1 ERROR HALTS = ONLY TEST NUMBER 14 IN PROGRAM
CEKBC, THE MAINTENANCE REGISTER COUNT PATTERN TEST,
HALTS THE PROCESSOR IN THE SITUATION WHERE IT CAN'T
CLEAR THE MAINTENANCE REGISTER. HERE PROCEDING WITH
THE PROGRAM'S EXECUTION WOULD PROBABLY BE FATAL, SO
A HALT IS EXECUTED! NO OTHER TEST IN EITHER PROGRAM
SHOULD HALT UNDER ANY NORMAL ERROR DETECTION.

6.2 ERROR RECOVERY = IF NONE OF THE ERROR
PERTAINENT OPERATIONAL SWITCHES ARE BEING USED THE
PROGRAM WILL EITHER RESUME THE TEST THAT MADE THE
ERROR CALL OR START EXECUTION OF THE TEST FOLLOWING
THE TEST DURING WHICH THE ERROR CALL WAS MADE
DEPENDING ON WHETHER OR NOT THE ERROR WHICH WAS
DETECTED (OR EVEN THE ERROR CALL ITSELF) WAS FATAL
TO THE TEST WHICH MADE THE ERROR CALL. IF THE HALT
DESCRIBED IN 6.1 ABOVE IS EVER EXECUTED THE USER CAN
RESUME, IF HE IS BRAVE, BY HITTING THE CONSOLE
CONTINUE SWITCH. IF ANY OF THE PERTAINENT CONSOLE
SWITCH SETTING ARE SET SEE SECTION 5.1 FOR A
?ES%EPTI(N OF THE ACTION TAKEN WHEN AN ERROR CALL

RESTRICTIONS
7.1 STARTING RESTRICTIONS - NONE

F ok OPERATING RESTRICTIONS - THE MONITOR OR LOADER

(OR WHAT EVER IS IN THE FIRST 28K OF MEMORY FROM
LOCATIONS 152000 THROUGH LOCATION 157776) ARE SAVED
SO THAT THE USER CAN RESTORE HIS_LOADER OR_MONITOR
BY TYPING CONTROL-C (*C) , (SEE 4.3 AND 5.2.7). IF
THE PROGRAM WAS CHAINED IN BY A MONITOR WHICH WANTS
CONTROL AUTOMATICALLY PASSED BACK TO IT WHEN TESTING
IS DONE THAT MONITOR IS RESTORED AND CONTROL IS
GIVEN TO IT BY THE END OF PASS ROUTINE .S$EOP.

SEQ 0006
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MISCELLANEQUS

8.1 EXECUTION TIME - FIRST PASS UNDER 10 SECONDS
FOR BOTH PROGRAMS.  SUBSEQUENT PASSES UNDER 2
MINUTES FOR BOTH PROGRAMS.  (MORE EXACT EXECUTION
TIMES WILL BE LATER SUPPLIED).

8.2 STACK POINTER = IN BOTH PROGRAMS THE STACK
POINTER (R6) WILL BE INITIALIZED TO LOCATION 1100.

8.3 PASS COUNT - BOTH PROGRAMS WILL TYPE OUT THE
PASS COUNT AT THE END OF EACH PASS.

8.4 ITERATIONS - EACH TEST HAS BEEN ASSIGNED AN
ITERATION COUNT WHICH WILL DESIGNATE HOW MANY TIMES
THAT TEST IS TO BE EXECUTED ON EACH PASS. NOTE THAT
ON THE FIRST PASS THE ITERATION COUNT IS OVERIDEN BY
:I% él;s MAKING ITERATIONS MEANINGLESS ON THAT

8.5 OSCILLOSCOPE SYNC POINTS = WHENEVER POSSIBLE
EACH TEST HAS BEEN GIVEN AN OSCILLOSCOPE SYNC POINT
(A NOP INSTRUCTION). THE ADDRESS OF THE CONDITION
CODE ROM STATE (44) IS PUT IN THE PROCESSOR
MICROBREAK REGISTER (177770). THIS WILL RESULT IN
PIN AE1 (SLOT 10) ON THE BACK PLANE TO GO HIGH
WHENEVER THE CPU ROM FLOW GOES THROUGH THE MICRO
CODE ADDRESS 144. THEREFORE BY USING THE OUTPUT OF
THIS BACKPLANE PIN AS A SCOPE SYNC, AND BY PUTTING A
NOP INSTRUCTION IN CRUCIAL PARTS OF A TEST, THE USER
WILL HAVE A VERY CONVENIENT SYNC FOR MANY SIGNALS HE
MAY WISH TO OBSERVE. THE LIMITATIONS OF THIS
PROCEDURE ARE THAT THE USER MUST BE ABLE TO JUDGE
(DETERMINE) HOW SOON AFTER THE NOP IN THE PARTICULAR
TEST HE IS RUNNING (LOOPING ON) THE SIGNAL HE WISHES
TO OBSERVE SHOULD OCCUR. IN MANY CASES THIS WILL BE
EASY (E.G. THE ERROR REGISTER TESTS.) BUT IN SOME
TESTS THE NOP IS SO FAR FROM THE EXPECTED OCCURRENCE
OF THE DESIRED SIGNAL THAT THE PROBLEM BECOMES
NONTRIVIAL AND THE EXPERIENCED USER WOULD DO WELL TO
FIND OTHER SYNC SIGNALS ORIGINATING IN THE CACHE
DEVICE ITSELF TO OBSERVE THE LOGIC.

8.6 RESTORING THE MONITOR OR LOADER - FOR THE
USERS CONVENIENCE BOTH PROGRAMS SAVE EITHER THE
MONITOR OR LOADER (OR WHATEVER IS IN THE HIGHEST
1.5K OF MEMORY'S FIRST 28K) AND RESTORES IT WHEN THE
USER TYPES CONTROL-C (“C) ON THE TELETYPE OR
TERMINAL. THE PROGRAM, WHEN IT GETS THE CONTROL=-C
RESTORES THE MONITOR AND THEN HALTS. AT THIS POINT
THE USERS CAN EITHER RESTART THE MONITOR OR REUSE
THE LOADER ETC.
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8.7 POWER UP LOGIC TEST = THERE IS A CERTAIN PART
OF THE CACHE DEVICE WHICH REQUIRES A POWER DOWN
POWER UP SEQUENCE TO TEST. THIS TEST HAS BEEN
INCLUDED HERE AS AN OPTION ONLY BECAUSE IT REQUIRES
OPERATOR INTERVENTION. TO RUN THIS TEST  SET
Sw<12>=1 (CEKBD ONLY. SEE 5.1).

8.8 MEMORY MANAGEMENT RESTRICTIONS/OPTIONS = MANY
OF THE TESTS REQUIRE THE USE OF EXTENSIVE MEMORY
MANAGEMENT MAPPING FACILTIES. THESE TESTS MUST
ASSUME THE MEMORY MANAGEMENT (AND SOME OF THE MAPPING
BOX) IS OPERATIONAL. NORMALLY THESE TEST WILL BE
EXECUTED. BUT THE FEATURE HAS BEEN PROVIDED WHEREBY
THE USER CAN DELETE THE EXECUTION OF ANY TESTS WHICH
REQUIRE THE USE OF MEMORY MANAGEMENT AND/OR THE
MAPPING. THIS HAS BEEN IMPLIMENTED USING Sw<7>,
WHEN THIS SWITCH IS O NORMAL OPERATION IS
UNDERTAKEN, BUT WHEN SW<7>=1 THEN ANY TEST WHICH
MUST TURN ON THE MEMORY MANAGEMENT UNIT (THE MAPPING
BOX) WILL NOT BE RUN AND CONTROL WILL BE PASSED TO
THE NEXT TEST!

8.9 CRITICAL DEPENDENCE OF SOME TESTS ON THE
CACHE REGISTERS = AS THE PROGRAMS RUN, FLAGS ARE SET
WHICH DESIGNATE THE FUNCTIONALITY OF A  CACHE
REGISTER. IF A TEST DETERMINES THAT A FPARTICULAR
REGISTER IS NOT FUNCTIONAL IT SETS A FLAG WHICH
DESIGNATES TO THE REST OF THE PROGRAM THAT THAT
REGISTER DOES NOT WORK PROPERLY. SOME TESTS WHICH
RELY ON THE REGISTERS TO BE FUNCTIONAL WILL TEST
THESE FLAGS AND IF THEY FIND THEM TO INDICATE THAT A
?E?%?‘TER THEY NEED IS BAD THEY WILL SKIP TO THE NEXT

SEQ 0008
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PROGRAM DESCRIPTION

9.1 CEKBD

TEST

TEST

TEST

TEST

TEST 5

COPYRIGHT 1975, 1979 DIGITAL EQUIPMENT
CORPORATION MAYNARD, MASS. 01754

COPYRIGHT (C) 1975, 1979 DIGITAL
(E)?l;%lF:VENT CORP. MAYNARD, MASS.

PROGRAM BY ANTHONY S. VEZZA

THIS PROGRAM WAS ASSEMBLED USING THE
PDP=-11 MAINDEC SYSMAC  PACKAGE
(MAINDEC=11-DZQAC-A5-1).

PARITY ERROR ABORT

THIS TEST ENSURES THAT A CACHE PARITY ERROR FLAG
CAUSES AN ABORT. THIS IS DONE BY FORCING
A PARITY ERROR ON AN EVEN WORD.

PARITY ERROR TRAP

THIS TEST ENSURES THAT A PARITY TRAP FUNCTIONS
PROPERLY. THIS IS DONE BY MAKING THE ODD WORD
HAVE BAD PARITY. |IF THE TRAP DOES'T OCCUR THEN .
THE PROBLEM IS ON TMCA. IF A TRAP OCCURS TO THE
WRONG VECTOR THE PROBLEM COULD BE ON TMCA OR UB(B.

MEM MGT AND PE TRAP PRIORITY ARBITRATION

THIS TEST ENSURES THAT THE ARBITRATION LOGIC WORKS
FOR MEMORY MANAGEMENT AND PARITY ERROR TRAPS.

UNIBUS PARITY ERROR

THIS TEST MAKES A REFERENCE TO MEMORY THRU
MAPPING BOX THAT WILL CAUSE A PARITY ERROR. IF
g(t)gT DOESN'T HAPPEN THEN THE PROBLEM IS ON

NOTE: MAP REGISTER O AND 1 ARE NOT USED INCASE
THE PROGRAM IS RUNNING UNDER ACT11.
CACHE ADDRESS MULTIPLEXER, AMX, C(PU

INPUTS TEST FLOATING ONES

THIS TEST IS A TEST OF BOTH THE AMX,
CPU INPUTS, AND THE CACHE ERROR
ADDRESS  REGISTER. A SET OF
ADDRESSES IS GENERATED AND A MAIN
MEMORY ADDRESS AND CONTROL  LINE
PARITY ERROR IS FORCED AT EACH,
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THEREBY LOCKING UP THE ADDRESS ON
THE OUTPUT OF THE AMX IN THE ERROR

ADDRESS REGISTER. THE MANNER IN
WHICH THIS IS DONE IS AS FOLLOWS:
FIRST THE ADDRESS IS GENERATED;
THEN, IF IT IS A VALID ADDRESS (THAT
IS, IF IT IS NOT BEYOND THE LIMITS
OF MEMORY AS DISPLAYED IN THE SYSTEM
SIZE REGISTER), THE SE THREE
INSTRUCTIONS ARE MOVED TO THAT AREA
OF MEMORY :

ONE : MOV R1,(R2)

2%: CLR (R2)

3%: RTS PC 2% IS THE
ADDRESS BE ING TESTED. THE

INSTRUCTION AT ONE IS GIVEN CONTROCL
By A 'JSR PC'. R1 IS MADE TO
CONTAIN #2 AND R2 CONTAINES THe
ADDRESS OF THE MAINTENANCE REGISTER,
SO THAT AFTER THE 'MOV R1,(R2)' IS
EXECUTED A PARITY ERROR SHOULD OCCUR
ON THE MAIN MEMORY ADDRESS AND
CONTROL LINES WHEN THE  NEXT
INSTRUCTION IS FETCHED. THE
ADDRESSES USED ARE  GENERATED
FOLLOWING THIS PATTERN

200000 200002 200004

K T
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200010 200020 200040
200100 200200 200400
ETC. T0: 240000
300000 400000 409002
400004 400010 ETC.
T0: 500000 600009
1000000 1000002

THE PATTERN  CONINUES _ UNTIL AN
ADDRESS IS GENERATED THAT IS TOO
LARGE. MEMORY MANAGEMENT IS SET UP
TO FULL 22-BIT MODE, SO IF THE USER
WANTS TO HAVE THE EXECUTION OF THIS
TEST DELETED HE CAN SIMPLY BY
TURNING ON THE APPORPRIATE CONSOLE
?UéTCH WHICH HAS BEEN DESIGNATED FOR
H

PURPOSE OF DELETING THE EXECUTION OF
TESTS WHICH MAKE USER OF MEMORY
MANAGEMENT .

TEST 6 CACHE ADDRESS MULTIPLEXER, AMX, (PU
INPUTS TEST FLOATING ZEROES

THIS IS ANOTHER TEST OF THE AMX
WHICH IS CARRIED OUT USING THE SAME
METHOD AS IN THE PREVIOUS TEST ALL
‘THAT IS DIFFERENT IS THE SERIES OF

TEST ADDRESSES WHICH IS USED. IN
THE PREVIOUS TEST A ONE WAS FLOATED
THROUGH A FIELD OF ZEROES TO PRODUCE
THE TEST ADDRESSES, HERE A ZERO WIL
BE FLOATED THROUGH A FIELD OF ONES
TO PRODUCE THE ADDRESSES BASE
ADDRESSES WHICH ARE_USE _ARE:

177776 377776 777776

1777776 3777776

7777776 17777776
EACH OF THESE PATTERNS IS TAKEN AND
A ZERO IS FLOATED THROUGHT THE FIELD
OF ONES TO PRODUCE A TEST ADDRESS.

TEST 7 CACHE ADDRESS MULTIPLEXER, AMX,
UNIBUS INPUTS TEST FLOATING ONES

THIS IS A TEST OF THE UNIBUS INPUTS
TO THE AMX. THIS TEST IS IDENTICAL
TO TST1 IN EVERY THING IT DOES
EXCEPT IN THAT TEST THE TEST
ADDRESSES WERE REFERENCED THROUGH
MEMORY MANAGEMENT STRAIGHT FROM THE

5 7
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TEST 10

CPU TO THE CACHE. HERE THE TEST
ADDRESSES WILL GO THROUGH THE MEMORY
MANAGEMENT UNIT ONTO THE _ UNIBUS
WHERE THE MAPPING BOX WILL SEND THEM
TO THE CACHE AS UNIBUS REFERENCES.

CACHE ADDRESS ~ MULTIPLEXER, AMX,

UNIBUS INPUTS TEST FLOATING ZEROES

TEST 1

THIS IS A TEST OF THE UNIBUS INPUTS
TO THE AMX. THIS TEST IS IDENTICAL
TO TST2 IN EVERY THING IT DOES
EXCEPT IN THAT TEST THE TEST
ADDRESSES WERE REFERENCED THROUGH
MEMORY MANAGEMENT STRAIGHT FROM THE
CPU TO THE CACHE. HERE THE TEST
ADDRESSES WILL GO THROUGH THE MEMORY
MANAGEMENT UNIT ONTO THE  UNIBUS
WHERE THE MAPPING BOX WILL SEND THEM
TC THE CACHE AS UNIBUS REFERENCES.

CACHE ADDRESS MULTIPLEXER, AMX, (PU

INPUTS DUAL ADDRESS TEST

1EST 12

THIS TEST PERFORMS A DUAL ADDRESS
TEST ON MEMORY LOCATED AT ADDRESSES
LESS THAN 160000 (OCT.) OR WITHIN
THE FIRST 28K. THE PURPOSE IS TO
VARIFY THE THE AMX IS WORKING

PROPFRLY FOR THE LOW ORDER ADDRESS
LINE. INVOLVED.

CACHE ADDRESS MULTIPLEXER, AMX,

UNIBUS INPUTS DUAL ADDRESS TEST

TEST 13

THIS TEST PERFORMS A DUAL ADDRESS
TEST IDENTICAL TO TST5, EXCEPT THAT
IT IS DONE THROUGH THE MAPPING BOX
HERE  THEREBY TESTING THE UNIBUS
INPUTS TO THE AMX.

CACHE ADDRESS MEMORY COMPARATOR TEST

THIS IS A TEST OF THE CACHE ADDRESS
MEMORY ADDRESS COMPARATORS. THIS IS
A CIRCUIT MADE UP OF SIX 74585
CHIPS, THREE FOR EACH GROUP. EACH
CHIP COMPARES FOUR BITS OF THE
ADDRESS ON THE ADDRESS MULTIPLEXER,

Page 12

SEQ 0012




TEST 14
TEST

TEST 15
TEST

AMX, OUTPUT  LINES WITH THE
RESPECTIVE FOUR BITS FROM THE CACHE
ADDRESS MEMORY. TWELVE BITS OF THE
ADDRESS ARE BROKEN DOWN THUS: BITS
10 THROUGH 13 FOR_THE FIRST
COMPARATOR; BITS 14 THROUGH 17 FOR
THE NEXT; AND BITS 18 THROUGH 21
FOR THE LAST. THE METHOD CHOSEN FOR
THIS TEST IS TO TAKE EACH POSSIBLE
4817 INPUT  CONDITION FOR A
COMPARATOR FROM THE ADDRESS MEMORY
AND PUT  EVERY PMSSIBLE  4-BIT
COMBINATION ON THE AM( SIDE OF THE
COMPARATOR. FOR &4-BITS THERE ARE 16
(DEC) CONDITIONS. THUS FOR EVERY
4-BIT ADDRESS MEMORY INPUT TO THE
COMPARATOR THERE ARE 16 AMX INPUT
COMBINATIONS ONE OF WHICH WILL CAUSE
A MATCH AND MAKE THE REFERENCE A
HIT. THE OTHER 15 SHOULD OF COURSE
BE MISSES.

CACHE ADDRESS MEMORY COUNT PATTERN

THIS IS A TEST OF THE ADDRESS MEMORY
IN THE CACHE. EVERY BIT IN THE
MEMORY IS TURNED ON AND OFF WITHIN
THE LIMITATIONS OF MEMORY SIZE. THE
MANNER IN WHICHM THIS IS DONE IS TO
ATTEMPT TO MAKE EVERY_ ADDRESS IN
e\R{&I‘ISABLE MEMORY A HIT IN EACH

CACHE ADDRESS MEMORY PARITY LOGIC

THIS IS A TEST OF THE PARITY
CHECKERS AND PARITY GENERATOR OF THE
CACHE  ADDRESS MEMORY . EVERY
POSSIBLE ADDRESS TAG, BITS 21
THROUGH 10, WHICH CAN BE STORED IN
THE CACHE  ADDRESS _ MEMORY IS
GENERATED, MADE A HIT AND THE
MAINTENANCE REGISTER IS THEN USED TO
FORCE A CACHE ADDRESS MEMORY PARITY
ERROR AT EACH OF THE ADDRESSES
GENERATED. NOTE THAT BITS 9 THROUGH
0 OF THE ADDRESSES

IS NOT OF CONCERN, SO THESE BITS
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WiLL BE THE SAME FOR EACH ADDRESS;
THIS IS BECAUSE ONLY BITS 21 THROUGH
10 ARE STORED IN THE ADDRESS MEMORY
THEREFORE ONLY THESE BIT® ARE PARITY
(HECKED IN THE CACHE ADDRESS MEMORY
PARITY CMECKERS. ALSO NOTE THAT THE
RANGE OF THE ADDRESSES MUST BE
LIMITED TO BETWEEN THE BOUNDS
IMPOSED BY THE HIGHEST AVAILABLE
MEMORY WORD AND THE LAST WORD OF
MEMORY USED BY THIS PROGRAM. THE
MANNER IN WHICH THE ERROR WILL BE
FORCED wiLL BE TO PUT THE

INSTRUCTIONS :
18: MOV R&, (R2)
TSTADS: CLR (R2)

RTS PC AT THE
PARTICULAR  ADDRESS BEING TESTED,
WHERE °'TSTADS' IS THE ADDRESS BEING
TESTED. R4 CONTAINS A PATTERN TO BE
LOADED IN THE MAINTENANCE REGISTER
WHICH WILL FORCE AN ERROR IN THE
CACHE ADDRESS MEMORY; R2 CONTAINS
THE ADDRESS OF THE MAINTENANCE
REGISTER. NOTE FOR EACH ADDRESS R4
WILL FIRST BE SUCH AS TO CAUSE AN
ERROR IN THE LOW BYTE ADDRESS PARITY
CHECKER THEN AT THE SAME ADDRESS AN
ERROR WILL BE FORCED ON THE HIGH
BYTE! THE SEQUENCE OF  TEST
ADDRESSES WILL BE GENERATED TWICE
ONCE MAKING THEM HITS IN GROUP O
THEN MAKING THEM HITS IN GROUP 1.

TEST 16 CACHE ADDRESS MEMORY DUAL ADDRESS
TEST, UPWARD

THIS IS A DUAL ADDRESS TEST OF THE
CACHE ADDRESS MEMORY. AS MANY AS
POSSIBLE DIFFERENT ADDRESS ‘TAGS'
ARE STORED IN THE 256 (DEC) ADDRESS
LOCATIONS OF THE GROUP BEING TESTED.
OBVIOUSLY THE NUMBER OF DIFFERENT
ADDRESS TAGS AVAILABLE IS LIMITED BY
THE SIZE OF THE MEMORY ON THE
SYSTEM. NOTE THAT HERE THE WORD
'TAG' REFERS TO THAT PART OF AN
ADDRESS, BITS 10 THROUGH 21, WHICH
ARE STORED IN THE CACHE ADDRESS
MEMORY. HERE THE ADDRESS MEMORY IS
WRITTEN IN THE UPWARD DIRECTION,
THAT IS 'TAG' 1 IS WRITTEN_ FIRST,
"TAG' 2 SECOND ETC. THEN EACH
ADDRESS WHICH WAS WRITTEN IS TESTED

8
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TO SEE IF IT IS A HIT, THUS MAKING

SURE NO 'TAG' WAS OVERWRITTEN BY A
REFERENCE TO ANOTHER °‘'TAG'. NOTE
THAT THIS DOES NOT PERFORM A
COMPLETE DUAL ADDRESS TEST ON THE
ADDRESS MEMORY, FOR THAT WOULD
INVOLVE WRITTING THE °'TAGS' IN THE
DOWNWARD DIRECTION AS WELL AS THE
UPWARD DIRECTION. THE  DOWNWARD
WRITING PART OF THIS DUAL ADDRESS
TEST IS FOUND IN TST13.

TEST 17 CACHE ADDRESS MEMORY DUAL ADDRESS
TEST, DOWNWARD

THIS IS A JUAL ADDRESS TEST OF THE
CACHE ADDRESS MEMORY. AS MANY AS
POSSIBLE DIFFERENT ADDRESS ‘TAGS'
ARE STORED IN THE 256 (DEC) ADDRESS
LOCATIONS OF THE GROUP BEING TESTED.
OBVIOUSLY THE NUMBER OF DIFFERENT
ADDRESS TAGS AVAILABLE IS LIMITED BY
THE SIZE OF THE MEMORY ON THE
SYSTEM. NOTE THAT HERE THE D
'TAG' REFERS TO THAT PART OF

ADDRESS, BITS 10 THROUGH 21, WHICH
ARE STORED IN THE CACHE ADDRESS
MEMORY. HERE THE ADDRESS MEMORY IS
WRITTEN IN THE DOWNWARD DIRECTION,
THAT IS 'TAG' 256 IS WRITTEN FIRST,
"TAG' 255 SECOND ETC. THEN EACH
ADDRESS WHICH WAS WRITTEN IS TESTED
TO SEE IF IT IS A HIT, THUS MAKING
SURE NO 'TAG' WAS OVERWRITTEN BY A

REFERENCE TO ANOTHER °TAG'. NOTE
THAT THIS DOES NOT PERFORM A
COMPLETE DUAL ADDRESS TEST ON THE
ADDRESS MEMORY, FOR THAT WOULD
INVOLVE WRITTING THE °‘TAGS' IN THE
UPWARD DIRECTION AS WELL AS THE
DOWNWARD DIRECTION. THE  UPWARD
WRITING PART OF THIS DUAL ADDRESS
TEST IS FOUND IN TST12.

TEST 20 CACHE ADDRESS MEMORY BYTE  MASK
GENERATOR, CPU DATOB ONES TEST

THIS IS A TEST OF THE BYTE MASK
GENERATION LOGIC. THIS IS A FOUR
BIT MASK USED BY MAIN MEMORY WHEN
PERFORMING A WRITE. IT DESIGNATES

C
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WHICH BYTES OF THE TWO WORDS OF DATA
ON_ THE MAIN MEMORY DATA BUS LINES
ARE TO BE WRITTEN. THIS WILL BE A
TEST DOING CPU DATOB REFERENCES_TO
THE CACHE. THE DATOB WILL WRITE 377
INTO A BACK ROUND PATTERN OF ZEROES.

TEST 21 CACHE ADDRESS MEMORY BYTE MASK
GENERATOR, CPU DATOB ZEROES TEST

THIS IS ANOTHER TEST OF THE BYTE
MASK GENERATION LIGIC. HERE C(PU
DATOB'S WILL MOVE ZEROES INTO A
BACKROUND PATTERN OF ONES.

TEST 22 CACHE ADDRESS MEMORY BYTE MASK
GENERATOR, UNIBUS DATOB ONES TEST

THIS IS A TEST OF THE BYTE MASK
GENERATION LOGIC. THIS IS A FOUR
BIT MASK USED BY MAIN MEMORY WHEN
PERFORMING A WRITE. IT DESIGNATES
WHICH BYTES OF THE TWO WORDS OF DATA
ON THE MAIN MEMORY DATA BUS LINES
ARE TO BE WRITTEN. THIS WILL BE A
TEST DOING UNIBUS DATOB REFERENCES
TO_THE CACHE. THE DATOB WILL WRITE
%gzoegNTO A BACK ROUND PATTERN OF

TEST 23 CACHE ADDRESS MEMORY BYTE MASK
GENERATOR, UNIBUS DATOB ZEROES TEST

THIS IS ANOTHER TEST OF THE BYTE
MASK GENERATION LIGIC. HERE UNIBUS
DATOB'S WILL MOVE ZEROES INTO A
BACKROUND PATTERN OF ONES.

TEST 24 CACHE ADDRESS MEMORY POWER UP
INVALIDATOR TEST

THIS TEST IS EXECUTED OPTIONALLY, ON
THE CONDITION THAT BIT 12 OF THE
SWITCH REGISTER IS ON WHEN PROGRAM
CONTROL REACHES THIS POINi. IF THIS
SWITCH IS OFF THEN CONTROL IS PASSED
TO THE NEXT TEST. THIS IS DONE
BECAUSE THIS TEST REQUIRES OPERATOR
INTERVENTION.  THE USER IS ASKED TO

D
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TEST 25

TEST 26

TEST

TEST 27

TEST 30

GO THROUGH A POWER DOWN-POWER UP
SEQUENCE. THEN A SIMPLE SCAN IS
MADE OF MEMORY WHICH CAUSES ALL DATA
AND ADDRESS MEMORY LOCATIONS IN THE
CACHE TO BE PARITY CHECKED. IF THE
POWER  UP-CACHE _ INVLIDATER LOGIC
WORKED NO PARITY ERRORS CAN_OCCUR.
BUT IF THIS INVALIDATER FAILED THERE
IS AN EXTREMELY HIGH PROBABILITY FOR
THE OCCURENCE OF A CACHE DATA OR
CACHE ADDRESS PARITY ERROR. IN FACT
IF  THE INVALIDATER CIRCUIT IS
COMPLETELY INOPERATIVE IT WILL BE
VIRTUALLY IMPOSSIBLE TO RESTART THE
PROGRAM. WHEREAS MINOR OR NO
FAILURES CAN AND WILL BE REPORTED.
IF NO PARITY ERRORS ARE ENCOUNTERED
THE USER WILL BE NOTIFIED SO THAT HE
CAN KNOW IF A FATAL FAILURE HAS
OCCURRED.

CACHE DATA MULTIPLEXER, CDMX, TEST
THIS TEST PUTS DIFFERENT PATTERNS OF
DATA AT THE INPUTS OF THE CDMX AND

TESTS FOR PROPER SELECTION AND GOOD
DATA.

CACHE DATA MEMORY ADDRESS DRIVERS

THIS TEST PERFORMS A DUAL ADDRESS
TEST ON THE CACHE DATA MEMORIES OF
BOTH GROUPS.

CACHE DATA MEMORY COUNT PATTERN TEST

THIS TEST RUNS A C(OUNT  PATTERN
THROUGH EACH LOCATION OF THE CACHE
DATA MEMORY FOR EACH GROUP.

CACHE DATA MEMORY PARITY CHECKERS

LOW BYTE TEST

THIS IS A TEST OF THE TWO CACHE DATA
MEMORY PARITY C(HECKERS FOR THE LOW
BYTE, ONE FOR EACH GROUP, THE
MAINTENANCE REGISTER ISUSED TO FORCE
A PARITY A PARITY ERROR AT EVERY
DATA PATTERN WHICH HAS A ONE PARITY

E
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BIT. NOTE THAT THE CACHE DATA
MEMORY PARITY HAS, EFFECTIVELY, ODD
PARITY. THE MAINTENANCE FUNCTION ON
THE CACHE DATA MEMORY PARITY
CHECKERS HAS THE EFFECT OF FORCING
THE PARITY BIT OF THE BYTE BEING
CHECKED TO ZERO. THIS MEANS THAT
ONCE THIS MAINTENANCE FUNCTION IS
ENABLED THE ERROR WILL OCCUR ON A
SUBSEQUENT READ OF A BYTE WITH A ONE
PARITY BIT, THAT 1S BYTES WITH ZERO
EQE&T:Y BITS WILL NOT CAUSE THE

TEST 31 CACHE DATA MEMORY PARITY CHECKERS
HIGH BYTE TEST

THIS IS A TEST OF THE TWO CACHE DATA
MEMORY PARITY CHECKERS FOR THE HIGH
BYTE, ONE FOR EACH GROUP. THE
MAINTENANCE REGISTER ISUSED TO FORCE
A PARITY A PARITY ERROR AT EVERY
DATA PATTERN WHICH HAS A ONE PARITY
BIT. NOTE THAT THE CACHE DATA
MEMORY PARITY HAS, EFFECTIVELY, ODD
PARITY. THE MAINTENANCE FUNCTION ON
THE CACHE DATA  MEMORY PARITY
CHECKERS HAS THE EFFECT OF FORCING
THE PARITY BIT OF THE BYTE BEING
CHECKED TO ZERO. THIS MEANS THAT
ONCE THIS MAINTENANCE FUNCTION IS
ENABLED THE ERROR WILL OCCUR ON A
SUBSEQUENT READ OF A BYTE WITH A ONE
PARITY BIT, THAT IS BYTES WITH ZERO
Esgé;Y BITS WILL NOT CAUSE THE

;Eg; 32 CACHE DATA MEMORY WORST (CASE NOISE

THIS TEST DOES A GALLOPING O0'S AND
1'S OR PING PONG TEST ON THE CACHE
BIPOLAR DATA MEMORY.

TEST 33 CACHE DATA MEMORY CHIP SELECTION
LOGIC TEST

THIS ROUTINE TESTS THE ‘CHIP-SET'
ENABLE LOGIC FOR THE CACHE DATA
MEMORY . TO DEFINE  THE TERM
'CHIP-SET' CONSIDER THE CACHE MEMORY

Page 18

SEQ 0018




TEST 34
TEST

TEST 35 CACHE ARBITRATION AND HIGH SPEED
1/0 TEST

AS BEING DIVIDED INTO FOUR SETS OF
256 (DEC) X 1 BIT BIPOLAR MEMORY
CHIPS. EACH SET IS MADE UP OF 18
CHIPS, THE 745200, EACH__ CHIP
REPRESENTS ONE BIT OF DATA OR
PARITY, THUS 16 DATA BITS PLUS TWO
PARITY BITS CORRESPOND TO THE 18
CHIPS IN EACH GROUP. THE
"CHIP-SETS' THEN CORRESPOND TO THE
STRUCTURE OF THE MEMORY IN THIS WAY:
SET 0 GROUP Q EVEN WORD
SET 1 GROUP O ODD WORD
SET 2 GROUP 1 EVEN WORD
SET 3 GROUP 1 ODD WORD__A
DIFFERENT  PATTERN, 000000 177777
125252 AND 052525, IS WRITTEN INTO
EACH GROUP AND THEN READ BAC(K.
EVERY PERMUTATION OF THE

FOUR TEST PATTERNS IN THE FOUR SETS
IS TRIED AND CHECKED. FOR EACH
PERMUTATION OF THE TEST PATTERNS
THIS ROUTINE FIRST WRITES ‘UP' (SET
O FIRST THEN 1,2 AND 3) THEN 'DOWN'
(SET 3 FIRST THEN 2,1 AND 0).

CACHE DATA MEMORY BYTE ENABLE LOGIC

THIS TEST PERFORMS A CHECK OF THE
BYTE ENABLE LOGIC IN THE CACHE DATA
MEMORY. THE BYTE PATTERNS 1, 2, &,
10, 20, 40, 100 A 200 ARE USED. THE
FIRST FOUR PATTERNS ARE WRITTEN IN
CONSECUTIVE BYTE LOCATIONS WHICH ARE
HITS IN GROUP 0. THE REMAINING FOUR
PATTERNS ARE WRITTEN IN CONSECUTIVE
BYTE LOCATIONS WHICH ARE HITS IN
GROUP 1. EACH PATTERN IS READ BACK
CHECKED AND THE COMPLIMENT PATTERN
IS WRITTEN. AFTER ALL THE PATTERNS
HAVE BEEN CHECKED AND COMPLEMENTED
EnECKEDCOHPLIHENTED PATTERNS  ARE

G 2
Page 19

SEQ 0019




THIS IS A TEST OF:

1. CACHE ARBITRATION
2. THE MASS BUS AND
UNIBUS PORTS TO THE CACHE
3. HIGH SPEED 170

THROUGH THE CACHE

iT MAKE USE  OF THE FOLLOWING

DEVICES:

1. RS04

Qe RPO4

3. RKO5

4. MASS BUSS TESTER
UNIBUS EXERCISER

IF ANY OF THESE DEVICES ARE PRESENT
AND WRITE ENABLED THEY WILL BE USED
IN THIS TEST. ONLY THE LOWEST WRITE
ENABLED DRIVE NUMBER OF EACH DEVICE
wILL BE USED.

CAUTION!!! THIS TEST WILL
WRITE ON THE DISKS IT USES.
SO VITAL  SYSTEMS DISKS
SHOULD BE REMOVED OR WRITE
PROTECTED BEFORE  RUNNING
THIS DIAGNOSTIC.

IF UNIT ZERO OF A PARTICULAR DEVICE
IS WRITE PROTECTED THEN THIS TEST
WILL TRY TO USE UNIT ONE, ETC.

ALL AVAILABLE DEVICES ARE STARTED
DOING TRANSFERS AT THE SAME TIME TO
DIFFERENT PARTS OF MEMORY. EACH
DEVICE HAS A CONTROL ROUTINE WHICH
DRIVES THAT DEVICE THROUGH THE

CYCLE:
Y. WRITE A RANDOM DATA
PATTERN IN MEMORY
& COPY THAT PATTERN

ONTO THE DISK
3 WRITE CHECK THE DISK

4. READ THE PATTERN OFF
THE DISK BACK INTO MEMORY
CHECK DATA

6. START OVER AT 1.

EACH DEVICE IS CAUSED TO GO THRUUGH
THIS CYCLE A PREDETERMINED NUMBER OF
TIMES. THIS NUMBER IS CONTAINED IN
THE LOCATION, CYCNT, AND (AN BE
CHANGED BY THE USER AT THE CONSOLE

H 2
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TEST 36

I_2
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TO ANY VALUE HE DESIRES.
INTERRUPTS ARE ENABLED SO THAT IT IS

POSSIBLE TO GET MANY DEVICES DOING

TRANSFERS AT ONCE.

UNFORTUNATELY THE DEGREE TO WHICH
FAULTS CAN BE ISOLATED IS LIMITED BY

THE FACT THAT THERE ARE  MANY

ELEMENTS, DEVICES, INVOLVED. THESE
ERRORS ARE REPORTED:

1. ALL  DEVICE
ERRORS

& ALL DATA OR
PARITY ERRORS

NOTE THAT THIS NOT INTENDED TO BE
USED AS AN 1/0 DEVICE DIAGNOSTIC!
ALL THE DEVICES WHICH ARE USED ARE
ASSUMED TO BE IN PROPER WORKING

CONDITION.
MASS BUS CACHE WRITE HIT CYCLE.

INVALIDATION TEST

NOTE :

THIS IS A TEST OF CACHE INVALIDATION

ON MASS BUS CYCLES WHICH ARE WRITE

HITS IN THE CACHE. A GROUP OF
LOCATIONS IS MADE HITS AND THEN A

MASS BUS DEVICE IS CALLED UPON TO DO

TRANSFERS, WRITES T0 THOSE
LOCATIONS. THOSE WRITES SHOULD THUS

BE INVALIDATED.

THE FOLLOWING TESTS ARE EXECUTED ON

A KB11-CM ONLY!
TEST 37 CHECK IVSS, VSIU BITS

THIS TEST CHECKS THAT THE IVSS AND VSIU BITS
OF THE CACHE CONTROL REGISTER CAN BE SET AND
CLEARED. VCIP IS ALSO CHECKED.

TEST 40 CHECK VSIU BIT, WITH IVSS ALREADY SET

TEST 41

THIS TEST CHECKS THAT THE ‘VALID STORE IN
USE'" (VISU) BIT CAN BE SET AND CLEARED WHEN
THE IVSS IS ALREADY SET.

CHECK VCIP SETS WHEN CF IS SET

THIS TEST CHECKS THAT THE VCIP SETS WHEN
CACHE-FLUSH IS DONE AND IT CLEARS OUT WITHIN
?SCSsEQIN TIME AFTER THE FLUSH OF VALID STORE
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TEST &2

TEST 43
IN USE

TEST 44

TEST 45

TEST 46

J 2
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CHECK CACHE FLUSH & VALID STORE SWITCHING

THIS TEST CHECKS THAT WHEN A CACHE FLUSH IS
DONE BY SETTING CF IN CCR, THE VALID STORE IN
IJSE (VSIU) SURTCHES. VALID STORE SWITCHING
ERg? ESTORE-A TO STORE-B AND VICE-VERSA IS
HECK

CHECK IVSS INHIBITS SWITCHING OF VALID STORE

THIS TEST CHECKS THAT WHEN ‘'INHIBIT VALID
STORE SWITCHING'® (IVSS) IS SET  AND
FLUSH=CACHE BIT IS SET, THE VALID STORE IN
USE DOES NOT SWITCH

CHECK VALID STORES (A & B) FOR GROUP 0

THIS TEST CHECKS THE TWO VALID STORES (AEB)
FOR GROUP 0 OF THE CACHE. WHEN A CACHE<FLUSH
IS ISSUED, THE CACHE SHOULD BE INVALIDATED BY
SWITCHING THE VALID STORE IN USE THE
TEST-CODE IS MADE HIT IN GROUP 1 (WHICH IS
NOT BEING TESTED). THE TEST DATA IS MADE HIT
IN GROUP 0. FLUSH-CACHE BIT IS SET IN THE
CCR. IT IS CHECKED THAT THE TEST-DATA WHICH
WAS HIT (MADE PREVIOUSLY) IN GROUP 0 IS NO
MORE A HIT. EACH LOCATION OF THE TEST-DATA
BLOCK IS REFERENCED AND CHECKED IF IT WAS A
MISS. OTHERWISE AN ERROR IS REPORTED. AS A
RESULT OF THE CACHE FLUSH THE VALID STORE
SHOULD HAVE SWITCHED FROM O TO 1. THEN THE
VALID STORE IS FORCED TO BE 0O AND THE
TEST-DATA IS REFERENCED AGAIN. IT IS CHECKED
IF IT WAS A MISS.

CHECK VALID STORES (AEB) FOR GROUPES 0 & 1

THIS TEST CHECKS THAT HIT CAN BE OBTAINED
FROM BOTH GROUPS (O&1) OF THE CACHE, FROM
EACH OF THE TWO VALID STORES (AEB) PER GROUP.
THUS ALL &4 VALID STORES GET CHECKED.
TEST-DATA (UNIQUE) IS MADE A HIT IN GROUP 0
USING THE FIRST VALID STORE A. TEST-CODE IS
MADE A HIT IN THE GROUP NOT BEING TESTED.
TEST-DATA IS READ BACK AND (HECKED FOR
CORRECTNESS. IT IS ALSO CHECKED IF THE
TEST-DATA REFERENCE WAS A HIT. THE TESTING
IS REPEATED FOR VALID STORE B. THE ENTIRE
TEST (ABOVE) IS REPEATED FOR GROUP 1.

CHECK VALID STORES (A & ) FOR GROUP 1

THIS TEST CHECKS RTHE TWO VALID STORES (ARB)
FOR GROUP 1 OF THE CACHE. WHEN A CACHE=FLUSH
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TEST 47

IVSS SET

TEST 50

TEST 51

K 2
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IS ISSUED, THE CACHE SHOULD BE INVALIDATED BY
SWITCHING THE VALID STORE IN USE, THE
TEST-CODE IS MADE HIT IN GROUP 1 (WHICH IS
NOT BEING TESTED). THE TEST DATA IS MADE HIT
IN GROUP 0. FLUSH=CACHE HIT IS SET IN THE
CCR. IT IS CHECKED THAT THE TEST-DATA WHI(CH
WAS HIT (MADE PRECIOUSLY) IN GROUP 0 IS NO
MORE A HIT, EACH LOCATION OF THE TEST-DATA
BLOCK IS REFERENCED AND CHECKED IF IT WAS A
MISS. OTHERWISE AN ERROR IS REPORTED. AS A
RESULT OF THE CACHE FLUSH THE VALID STORE
SHOULD HAVE SWITCHED FROM O TO 1, THEN THE
VALID STORE IS FORCED TO BE O AND THE
TEST-DATA IS REFERENCED AGAIN. IT 1S CHECKED
IF IT WAS A MISS. THE WHOLE TEST IS REPEATED
USING VALID-STORE B (1).

CHECK CACHE TURNS OFF WHEN FLUSH IS DONE WITH

THIS TEST CHECKS THAT IF CACHE=-FLUSH IS DONE
(SETTING CF), WHEN 1VSS IS SET, THE VALID
STORES ARE NOT SWITCHED AND THE CACHE IS
TURNED OFF (AND A SLOW FLUSH IS PERFORMED).
THUS, ANY REFERENCE TO A PREVIOUSLY CACHED
DATA SHOULD RESULT IN CACHE MISS. TEST-DATA
IS MADE HIT IN GROUP O (BEING TESTED).  TEST
CODE IS MADE HIT IN GROUP 1.IVSS IS SET AND A
FLUSH IS DONE. PREVIOUSLY CACHED TEST-DATA
IS REFERENCED TO CHECK 1IT IS A MISS. THE
;gg;sés REPEATED FOR BOTH GROUPS AND VALID

CHECK CACHE TURNS OFF ON A BACK-TO-BA(CK FLUSH

THIS TEST CHECKS THAT THE CACHE TURNS OFF AND
FORCES ALL REFERENCES TO THE MAIN MEMORY WHEN
BACK-TO-BACK CACHE FLUSHES ARE DONE. WHEN A
CACHE FLUSH IS INITIATED WHILE THE PREVIOUS
ONE IS IN PROGRESS, IT IS KNOWN AS
BACK=-TO-BACK FLUSH.

CHECK CACHE-BYPASS

THIS TEST CHECKS THE CACHE BYPASS FUNCTION,
WHEN THE °'BYPASS CACHE'' IS SET IN THE CACHE
CONTROL REGISTER ALL REFERENCES ARE FORCED TO
MAIN MEMORY. IF A READ OR WRITE HIT OCCURS
THAT LOCATION IS INVAL- -=IDATED IN THE TAG
STORE. FIRST, THE TEST CODE IS MADE HIT IN
GROUP 1 BY FORCE-REPLACING GROUP 1. THEN THE
TEST-DATA IS MADE HiT IN GROUP 0.
CACHE-BYPASS 1S SET AND THE TEST DATA (WHICH
HAS BEEN CACHED IN GROUP 0) IS REFERENCED.
THE REFERENCES ARE CHECKED FOR MISSES (THE
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TEST S2

TEST 53

TEST 54

L
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TEST-DATA INSIDE THE CACHE GROUP-0 SHOULD
HAVE BEEN INVALIDATED WHEN REFERENCES WERE
MADE WITH CACHE-BYPASS SET.) THE ENTIRE TEST
IS REPEATED, SELECTING THE OTHER VALID STORE
AND THEN WITH TEST-DATA IN GROUP 1.

CHECK CACHE IS BYPASSED ON ASRB OPERAND

THIS TEST CHECKS THAT THE CACHE IS BYPASSED
ON THE OPERAND OF THE ASRB INSTRUCTION AND
ALSO THE OPERAND IS INVALIDATED. TEST-CODE
(INCLDING THE OPERAND OF THE ASRB) 1S MADE
HIT IN GROUP 1. THEN ASR8 INSTRUCTION IS
EXECUTED ON THE CACHED OPERAND., IT IS
CHECKED IF THE REFERENCE TO THE BYTE-OPERAND
WAS A MISS. THEN THE SAME OPERAND REFERENCED
USING AN ORDINARY (NON-BYPASSING) INSTRUCTED.
AGAIN, THE REFERENCE IS CHECKED FOR A MISS.

CHECK CACHE VALID STORE PARITY CHECKER
THIS TEST FORCES VALID STORE PARITY ERROR IN
E:ECKE%SR VALID STORES AND CHECKS THE PARITY

CHECK THAT CACHE-MISS OCCURS ON A VALID STORE

PARITY ERROR

TEST 55

TEST 56

TEST 57

TEST 60

THIS TEST FORCES A VALID STORE PARITY ERROR
AND CHECKS THAT A MISS OCCURS ON THE
REFERENCE THAT CAUSED THE PARITY ERROR. THE
CACHE LOCATION THAT GAVE THE PARITY ERROR IS
INVALIDATED AND A SLOW CYCLE IS PERFORMED TO
THE MAIN MEMORY. THIS TEST IS PERFORMED WITH
THE ‘DISABLE TRAPS'' BIT OF THE CACHE CONTROL
REGISTER SET, THUS A PARITY ERROR TRAP WILL
NOT OCCUR. THIS IS DONE SO THAT THE HIT-MISS
REGISTER CAN BE READ WITHOUT LOSING THE
INFORMATION CONTAINED IN IT.

CHECK BYP ON KERNEL PAGE BITS
THIS TEST IS EXECUTED ONLY ON KB11-E/EM/(M

CHECK 3YP ON SUPERVISOR PAGE BITS
THIS TEST IS EXECUTED ONLY ON KB11-E/EM/CM

CHECK BYP ON USER PAGE BITS
THIS TEST IS EXECUTED ONLY ON KB11-E/EM/(M

CHECK CACHE BYPASS ON VIRTUAL PAGE
THIS TEST IS EXECUTED ONLY ON KB11-E/EM/(M
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LTITLE CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2
;*COPYRIGHT (C) 1975, 1978

*«DIGITAL EQUIPMENT CORP.

*MYNARD MASS. 01754

*PROGRM BY ANTHONY S. VEZZA

tTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
*PACKAGE (MAINDEC=11-DZQAC=A5-1).

000001 ir~-

160000 $SWR=160000 ::HALT ON ERROR, LOOP ON TEST. INHIBIT ERROR TYPOUT
167400 $SWR=167400

000200 $SWRMK =200

.SBTTL OPERATIONAL SWITCH SETTINGS

*

o % SWITCH USE

] - ——— -

o 15 HALT ON ERROR

. 14 LOOP ON TEST

i 13 INHIBIT ERROR TYPEOUTS

i 12 EXECUTE THE POWER UP INVALIDATOR TEST
i 1 INHIBIT ITERATIONS

o 10 BELL ON ERROR

o 9 LOOP ON ERROR

¥ 8 LOOP ON TEST IN SWR<6:0>

i 7 SKIP EXECUTION OF TESTS WHICH USE MEMORY MANAGEMENT

.SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER **x 17100 ww«

001100 STACK= 1100 :;FIRST ADDRESS OF THE STACK
001100 KERSTK= STACK : ;KERNEL STACK
000700 SUPSTK= STACK=200 2 :SUPERVISOR STACK
000600 USESTK= STACK=-300 : :USER STACK
.EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
.EQUIV 10T,SCOPE ::BASIC DEFINITION OF SCOPE CALL
177776 PS= 177776 : :PROCESSOR STATUS WORD
.EQUIV PS,PSW
177774 STKLMT= 177774 ::STACK LIMIT REGISTER
177772 PIRO= 177772 : :PROGRAM INTERRUPT REQUEST REGISTER
177570 SWR= 177570 S:SWITCH REGISTER
177570 DISPLAY=SWR
:*MISCELLANEOUS DEF INITIONS
000011 HT= 11 ::CODE FOR HORIZONTAL TAB
000012 LF= 12 ::CODE LINE FEED
000015 CR= 15 ::CODE CARRIAGE RETURN
000200 CRLF= 200 ::CODE FOR CARRIAGE RETURN-LINE FEED
; *GENERAL PURPOSE REGISTER DEF INITIONS
000000 RO= 20 ; ;GENERAL REGISTER
000001 R1= 4] . :GENERAL REGISTER
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CEXBDD.P11 16=MAY=79 (08:58 BASIC DEF INITIONS SEQ 0028
57 000002 R2= X2 ; GENERAL REGISTER
58 000003 R3= X3 ; sGENERAL REGISTER
59 000004 Ré4= X4 ; :GENERAL REGISTER
60 000005 RS5= 5] s sGENERAL REGISTER
61 000006 R6= X6 s sGENERAL REGISTER
62 000007 R7= 44 ; GENERAL REGISTER
63 .EQUIV RO,R10 : ;GENERAL REGISTER
64 LEQUIV R1,R1 ; ;GENERAL REGISTER
65 .EQUIV RZ2,R12 ; sGENERAL REGISTER
66 .EQUIV R3,R13 s ;GENERAL REGISTER
67 LEQUIV R4,R14 ; GENERAL REGISTER
68 .EQUIV RS,R1S s ;GENERAL REGISTER
69 000006 SP=26
70 .EQUIV SP,KSP ::KERNEL STALZK POINTER
71 .EQUIV SP,SSP ;sSUPERVISOR STACK POINTER
72 .EQU]V SP,USP : :USER STACK POINTER
;2 000007 PC=X7
75 ;*PRIORITY LEVEL DEFINITIONS
76 000000 PRO= 0 ::PRIORITY LEVEL 0
77 000040 PR1= 40 ::PRIORITY LEVEL 1
78 000100 PR2= 100 ::PRIORITY LEVEL 2
79 000140 PR3= 140 ::PRIORITY LEVEL 3
80 000200 PR4= 200 ::PRIORITY LEVEL 4
81 000240 PRS= 240 ::PRIORITY LEVEL 5
82 000300 PR6= 300 ;;PRIORITY LEVEL 6
gz 000340 PR7= 340 ::PRIORITY LEVEL 7
85 :*"'SWITCH REGISTER'' SWITCH DEFINITIONS
86 100000 Sw15= 100000
87 040000 SWi14= 40000
88 020000 Swi3= 20000
89 010000 swi2= 10000
90 004000 SWw11= 4000
9 002000 SW10= 2000
92 001000 sw09= 1000
93 000400 Sw08= 400
2] 000200 sSwo7= 200
95 000100 Swo6= 100
96 000040 SW0S= 40
97 000020 Swo04= 20
98 000010 Sw03= 10
99 000004 Sw02= 4

100 000002 Swll= 2

101 000001 SW00= 1

102 LEQUIV SW09,Sw9
103 LEQUIV SWO8,Sw8
104 .EQUIV SW07,Sw7
105 .EQUIV SWO06, SW6
106 LEQUIV SWO0S,SwW5

107 .EQUIV  SW04, SwWé
108 .EQUIV SW03,Sw3
109 .EQUIV SW02,Sw2
110 .EQUIV SWO1,SwW1
}}; .EQUIV SW00,Sw0

(e ¥ e
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BASIC DEF INITIONS

:*DATA BIT DEFINITIONS (BITOO TO BIT15)
100000

CEXBDD.P11

b
-
W
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16-MAY-79 08:58

177740
177742
177744
177746
177750
177752

BIT15=

BIT14= 40000
BIT13= 20000
BIT12= 10000
BIT11= 4000
BIT10= 2000
BITO9= 1000
BITO8= 400
BITO7= 200
BITO6= 100
BITO5= 40
BITO4= 20
BITO3= 10
BITO2= 4
BITO1= 2
BITOO= 1

.EQUIV BIT09.BIT9
.EQUIV BIT08,BIT8
.EQulv BITO07,BIT7
.EQUIV BIT06.BIT6
.EQUIV BITO05,BITS
.EQUIV BITO04 .BIT4
.EQUIV BITO3,BIT3
.EQUIV BIT0Z2.BIT?
.EQulv BITO01,BIT1
.EQUIV BITO00,BITO

;*BASIC ''CPU'' TRAP VECTOR ADDRESSES

PWRVE(C= 24
EMTVEC= 30
TRAPVE (=34
TKVEC= 60
TPVEC= 64
CACHVEC=114
PIRQVE(C=240

MMVEC= 250
.SBTTL CACHE
LOADRS = 177740
HIADRS = 177742
MEMERR = 177744
CONTRL = 177746
MAINT = 177750
HITMIS = 177752

;:TIME OUT AND OTHER ERRORS .
::ﬁ;gﬁgygo AND ILLEGAL INSTRUCTIONS
;:TRACE TRAP

: ;BREAKPOINT TRAP (BPT)

;2 INPUT/0UTPUT TRAP (JOT) *=SCOPE=*«
; ;POWER FAIL

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

;:TTY KEYBOARD VECTOR

::TTY PRINTER VECTOR

:;CACHE ERROR INTERRUPT VECTOR

: ;PROGRAM INTERRUPT REQUEST VECTOR
: JMEMORY MANAGEMENT VECTOR

REGISTER DEFINITIONS

;;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR

;;UPPER SIX BITS OF ADDRESS THAT (CAUSED ERROR
;s CACHE ERROR REGISTER

; sMEMORY CONTROL REGISTER

: sMEMORY MAINTENENCE REGISTER

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

.SBTTL CPU REGISTER DEFINITIONS

SEQ 0029
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177760
177762

177764
177766

177572
177574
177576
172516

177600
177602
177604
177606
177610
177612
177614
177616

177620
177622
177624
177626
177630
177632
177634
177636

177640
177642
177644
177646
177650

SIZELO
SIZEHI

SYSTID
CPUERR

E 3
MACY11 30A(1052) 16-MAY-79 09:11 PAGE §

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

177762 ;+HIGH SIZE REGISTER, RESERVED FOR FUTURPE USE
;s CURRENTLY ALL ZERO

177764 ;;SYSTEM ID REGISTER

177766 ;:CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

;;THE TRAP TO ERRVEC (000004)

.SBTTL MEMORY MANAGEMENT DEF INITIONS

; *MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

MMRO=
MMR1=
MMR?2=
MMR3=

177572
177574
177576
172516

.EQUIV MMRO, SRO -
.EQUIV MMR1,SR1
.EQUIV MMR2,SR?2
.EQUIV MMR3,SR3

;*USER "‘I'' PAGE DESCRIPTOR REGISTERS

UIPDRO=
UIPDR1=
UIPDRZ2=
UIPDR3=
UIPDR4=
UIPDRS=
UIPDRé=
UIPDR7=

177600
177602
177604
177606
177610
177612
177614
177616

;*USER 'D'' PAGE DESCRIPTOR REGISTORS

UDPDRO=
UDPDR1=
UDPDRZ=
UDPDR3=
UDPDRé4=
UDPDR5=
UDPDR6=
UDPDR7=

177620
177622
177624
177626
177630
177632
177634
177636

;*USER "'I'' PAGE ADDRESS REGISTERS

UIPARO=
UIPAR1=
UIPARZ=
UIPAR3=

177640
177642
177644
177646

UIPAR4= 177650

SEQ 0030
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CEKBDD.P11 16=MAY=-79 08:58 MEMORY MANAGEMENT DEF INITIONS SEQ 0031
225 177652 UIPARS= 177652
226 177654 UIPARG= 177654
ggg 177656 UIPAR?= 177656
3%8 :*USER 'D'' PAGE ADDRESS REGISTERS
231 177660 UDPARO= 177660
232 177662 UDPAR1= 177662
233 177664 UDPAR2= 177664
234 177666 UDPAR3= 177666
235 177670 UDPAR4= 177670
236 177672 UDPARS= 177672
237 177674 UDPARG6= 177674
Sgg 177676 UDPAR7= 177676
52? :*SUPERVISOR '‘I'' PAGE DESCRIPTOR REGISTERS
242 172200 SIPDRO= 172200
243 172202 SIPDR1= 172202
244 172204 SIPDR2= 172204
245 172206 SIPDR3= 172206
246 172210 SIPDR4= 172210
247 172212 SIPDRS= 172212
248 172214 SIPDR6= 172214
ggg 172216 SIPDR7= 172216
Sg} :«SUPERVISOR 'D'' PAGE DESCRIPTOR REGISTERS
253 172220 SDPDRO= 172220
254 172222 SDPDR1= 172222
255 172224 SDPDR2= 172224
256 172226 SDPDR3= 172226
257 172230 SDPDR4= 172230
258 172232 SDPDRS= 172232
259 172234 SDPDR&= 172234
gg? 172236 SDPDR7= 172236 .
Sgg :«SUPERVISOR '‘I'' PAGE ACDRESS REGISTERS
264 172240 SIPARO= 172240
265 172242 SIPAR1= 172242
266 172244 SIPAR2= 172244
267 172246 SIPAR3= 172246
268 172250 SIPAR4= 172250
269 172252 SIPARS= 172252
270 172254 SIPARG= 172254
S;} 172256 SIPAR7= 172256
3;2 :*SUPERVISOR ‘D'' PAGE ADDRESS REGISTERS
275 172260 SDPARO= 172260
276 172262 SDPAR1= 172262
277 172264 SDPAR2= 172264
278 172266 SDPAR3= 172266
279 172270 SDPAR4= 172270
280 172272 SDPARS= 172272
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CEKBDD.P11 = 16-MAY-79 08:58 MEMORY MANAGEMENT DEF INITIONS SEQ 0032
281 172274 SDPARG= 172274
282 172276 SDPAR7= 172276
284 ;*KERNEL ''I'' PAGE DESCRIPTOR REGISTERS
286 172300 KIPDRO= 172300
287 172302 KIPDR1= 172302
288 172304 KIPDR2= 172304
289 172306 KIPDR3= 172306
290 172310 KIPDR4= 172310
291 172312 KIPDRS= 172312
292 172314 KIPDRG= 172314
29 172316 KIPDR7= 172316
ggg ;*KERNEL 'D'' PAGE DESCRIPTOR REGISTERS
297 172320 KDPDRO= 172320
298 172322 KDPDR1= 172322
299 172324 KDPDR2= 172324
300 172326 KDPDR3= 172326
301 172330 KDPDR&= 172330
302 172332 KDPDRS= 172332
303 172334 KDPDRG= 172334
304 172336 KDPDR7= 172336
ggg s*KERNEL ''I'" PAGE ADDRESS REGISTERS
308 172340 KIPARO= 172340
309 172342 KIPAR1= 172342
310 172344 KIPAR2= 172344
311 172346 KIPAR3= 172346
312 172350 KIPAR4= 172350
313 172352 KIPARS= 172352
314 172354 KIPARG= 172354
51 172356 KIPAR7= 172356
%}g ;*KERNEL 'D'' PAGE ADDRESS REGISTERS
319 172360 KDPARO= 172360
320 172362 KDPAR1= 172362
31 172364 KDPAR2= 172364
322 172366 KDPAR3= 172366
323 172370 KDPAR%= 172370
324 172372 KDPARS= 172372
325 172374 KDPARG= 172374
326 172376 KDPAR7= 172376
307
328
329
330
331 SBTTL UNIBUS MAP REGISTER DEF INITIONS
333
334 ;*THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED ‘MAPLXX'
335 “«THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX'
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CEKBDD.P11  16=MAY=79 08:58 UNIBUS MAP REGISTER DEF INITIONS SEQ 0033

337

338 170200 MAPLOO = 170200
339 170202 MAPHOO = 170202
340 170204 MAPLOT = 170204
341 170206 MAPHO1 = 170206
342 170210 MAPLO2 = 170210
343 170212 MAPHO? = 170212
344 170214 MAPLO3 = 170214
345 170216 MAPHO3 = 170216
346 170220 MAPLO4 = 170220
34,7 170222 MAPHO4 = 170222
348 170224 MAPLOS = 170224
349 170226 MAPHO5 = 170226
350 170230 MAPLOG = 170230
351 170232 MAPHO6 = 170232
352 170234 MAPLO? = 170234
353 170236 MAPHO7 = 170236
354 170240 MAPL10 = 170240
355 170242 MAPH10 = 170242
356 170244 MAPL11 = 170244
357 170246 MAPH11 = 170246
358 170250 MAPL12 = 170250
359 170252 MAPH12 = 170252
360 170254 MAPL13 = 170254
361 170256 MAPH1S = 170256
362 170260 MAPL14 = 170260
363 170262 MAPH14 = 170262
364 170264 MAPL1S = 170264
365 170266 MAPH15 = 170266
366 170270 MAPL16 = 170270
367 170272 MAPH16 = 170272
368 170274 MAPL17 = 170274
369 170276 MAPH17 = 170276
370 170300 MAPL20 = 170300
371 170302 MAPH20 = 170302
372 170304 MAPL21 = 170304
373 170306 MAPH21 = 170306
374 170310 MAPL22 = 170310
375 170312 MAPH2? = 170312
376 170314 MAPL23 = 170314
377 170316 MAPH23 = 170316
378 170320 MAPL24 = 170320
379 170320 MAPH4 = 170320
380 170324 MAPL2S = 170324
381 170326 MAPH25 = 170326
382 170330 MAPL26 = 170330
383 170332 MAPH26 = 170332
384 170334 MAPL27 = 170334
385 170336 MAPH27 = 170336
386 170340 MAPL30 = 170340
387 170342 MAPH30 = 170342
388 - 170344 MAPL31 = 170344
389 170346 MAPH31 = 170346
390 170350 MAPL32 = 170350
391 170352 MAPH3? = 170352
392 170354 MAPL33 = 170354
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CEKBDD.P11

393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414

16~MAY-79 08:58

170356
170360

000054
000034
000014

177746
177752
177744

UNIBUS

MAPH33
MAPL 34
MAPH 34
MAPL 35
MAPH35
MAPL 36
MAPH36
MAPL 37
MAPH37
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV

I 3
MACY11 30A(1052) 16=MAY=79 09:11
MAP REGISTER DEF INITIONS

sDEFINITIONS

VSPE=BIT15
IVSS=BIT14
VSIU=BIT13
VCIP=BIT12
DMMA=BIT11
FVPE=BIT10
UCB=BIT9
FCAC=BIT8
S1=BIT5
SO0=BIT4
M1=BIT3
MO=BIT2
DUT=BIT1
DT=BITO

BYP=BIT15

STMOM1=BITS5+BIT3+BIT2
SOMOM1=BIT4+B]1T3+BIT2
MOM1=BIT3+BIT?2

CONTRL=177746
HITMIS=177752
MSER=177744

PAGE 9

SEQ 0034
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449
450
A

452
453
454
455
456
457
458
459
460
461

462
463
464
465
466
467
468
469
470
471

472
473
474
475
476
477
478
479
480
481

482
483
484
485
486
487
488
489
490
491

492
493
494
495
496
497
498
499
500
501

502
503
504

000200

000046

000200
000137

000204

051320
000052

16~MAY-79 08:58

004112

UNIBUS MAP REGISTER DEFINITIONS

TAB=11
S1MO=44
SOM1=30
STMOM1=54
SOMOM1=34
MIMO=14
MOM1=M1MO
TESTR1=140000
TESTR2=142000
TESTR3=144000
STACK=1500

.SBTTL TRAP CATCHER

.=0
;*ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ''.+2 HALT"
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;*LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

.SBTTL STAS{)ING ADDRESS (ES)

JMP a#START ;;JUMP TO STARTING ADDRESS OF PROGRAM

.':tt't'tttt"t'.'ﬁ"ﬁ.*t'.tt&.tttl'ttttil'tt'ﬂtt*t*ﬁtﬁtﬁit'ltiﬁt.

.SBTTL ACT11 HOOKS
;*THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT11
. %

;*LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL

;*END OF THE PROGRAM.

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

* 9

BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
=0 NO POWER FAIL DESIRED

BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
=0 RUN TIME IS NOT MEMORY SIZE DEPENDENT

BITS 13-0 MUST BE ZERO'S

D TP I ST
» % % % B » =

$SVP(=. 2 2SAVE LOCATION COUNTER
.=46 ;;SET LOCATION COUNTER

.WORD  $ENDAD ;:SET LOC.46 TO ADDRESS SENDAD
.=52 ;.SET LOCATION COUNTER

SEQ 0035
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CExBDD.P11 16-MAY-79 08:58 ACT11 HOOKS . SEQ 0036
505 000052 000000 .WORD 0 ;.SET LOC.52 TO ZERO
508 000204 .=$SVPC ;. RESTORE LOCATION COUNTER

507
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CEKBDD.P11 16-MAY-79 08:58 ACT11 HOOKS SEQ 0037

508 :"tttttttttttttttﬁ*tttttttQittttttt'tttttttttttttttttﬁttttttitttt
509

g}? .SBTTL COMMON TAGS

512 :*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

g;z :*USED IN THE PROGRAM.

g}g 001500 .=1500

517 001500 $CMTAG: ::START OF CUMMON TAGS

518 001500 000000 $PASS: .WORD 0 : :CONTAINS PASS COUNT

519 001502 000 000 000 S$TSTNM: .BYTE 0,0,0 :;CONTAINS THE TEST NUMBER

520 001505 000 $ERFLG: .BYTE 0 :;CONTAINS ERROR FLAG

521 001506 000000 $ICNT: .WORD O :;CONTAINS SUBTEST ITERATION COUNT
522 001510 000000 SLPADR: .WORD 0 ::CONTAINS SCOPE LOOP 1500

523 001512 000000 $LPERR: .WORD O :;CONTAINS SCOPE RETURN FOR ERRORS
524 001514 000000 $ERTTL: .WORD O ::CONTAINS TOTAL ERRORS DETECTED
525 001516 000 S$ITEMB: .BYTE 0 ::CONTAINS ITEM CONTROL BYTE

526 001517 001 SERMAX: .BYTE 1 :;CONTAINS MAX. ERRORS PER TEST
527 001520 000000 $ERRPC: .WORD 0 ::CONTAINS PC OF LAST ERROR INSTRUCTION
528 001522 000000 $GDADR: .WORD 0 ::CONTAINS 1500 OF 'GOOD' DATA
529 001524 000000 $BDADR: .WORD 0 ::CONTAINS 1500 OF °"BAD' DATA

530 001526 000000 $GDDAT: .WORD 0 ::CONTAINS °'GOOD' DATA

531 001530 000000 $BDDAT: .WORD 0 ::CONTAINS 'BAD' DATA

532 001532 000000 000000 000000 .WORD 0,0,0 : :RESERVED=--NOT TO BE USED

533 001540 177560 $TKS: 177560 ::TTY KBD STATUS

534 001542 177562 $TKB: 177562 ::TTY KBD BUFFER

535 001544 177564 $TPS: 177564 ::TTY PRINTER STATUS REG. 1500
536 001546 177566 $TPB: 177566 ::TTY PRINTER BUFFER REG. 1500
537 001550 000 $NULL: .BYTE O ::CONTAINS NULL CHARACTER FOR FILLS
538 001551 002 $FILLS: .BYTE 2 :;CONTAINS # OF FILLER CHARACTERS REQUIRED
539 001552 012 $FILLC: .BYTE 12 ::INSERT FILL CHARS. AFTER A 'LINE FEED''
540 001553 000 $TPFLG: .BYTE O ::"TERMINAL AVAILABLE'' FLAG (BIT<C7>=0=YES)
541 001554 000000 SREGAD: .WORD O ::CONTAINS THE 1500 FROM

542 ::WHICH (SREGO) WAS OBTAINED

543 001556 000000 $REGO: .WORD O ::CONTAINS ((SREGAD)+0)

544 001560 000000 $REG1: .WORD O ::CONTAINS ((SREGAD)+?2)

545 001562 000000 SREG2: .WORD O ::CONTAINS ((SREGAD)+4)

546 001564 000000 $REG3: .WORD O ::CONTAINS ((SREGAD)+6)

547 001566 000000 $REG4: .WORD O ::CONTAINS ((SREGAD)+10)

548 001570 000000 $REGS: .WORD O :;CONTAINS ((SREGAD)+12)

549 001572 000000 SREG6: .WORD O ;:CONTAINS ((SREGAD)+14)

550 001574 000000 SREG7: .WORD O ::CONTAINS ((SREGAD)+16)

551 001576 000000 $REG10: .WORD O : :CONTAINS ((SREGAD)+20)

552 001600 000000 $REG11: .WORD O ::CONTAINS ((SREGAD)+22)

553 001602 000000 $REG12: .WORD O ::CONTAINS ((SREGAD)+24)

554 001604 000000 $REG13: .WORD O ::CONTAINS ((SREGAD)+26)

555 001606 000000 $REG14: .WORD O ::CONTAINS ((SREGAD)+30)

556 001610 000000 $REG1S5: .WORD O : :CONTAINS ((SREGAD)+32)

557 001612 000000 $REG16: .WORD 0 ::CONTAINS ((SREGAD)+34)

558 001614 000000 $REG17: .WORD 0O ::CONTAINS ((SREGAD)+36)

559 001616 000000 SREG20: .WORD O ;:CONTAINS ((SREGAD)+40)

560 001620 000000 SREG21: .WORD O : :CONTAINS ((SREGAD)+42)

561 001622 000000 $REG22: .WORD O ::CONTAINS ((SREGAD)+44)

562 001624 000000 $REG23: .WORD 0 ::CONTAINS ((SREGAD)+46)

563 001626 000000 $TMP0: .WORD O ::USER DEF INED
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CEKBDD

001630
001632
001634
001636
001640
001642
001644
001646

16-MAY=-79 0

000377

M 3
16=MAY=79 09:11 PAGE 13

SEQ 0038

$TMP1: .WORD O :JUSER DEF INED

$TMP2: .WORD O ; ;USER DEF INED

$TMP3: .WORD O :sUSER DEF INED

$TMP4: .WORD O 2 JUSER DEF INED

$TMPS: .WORD O 2 JUSER DEF INED

$TMP6: .WORD O : 2USER DEF INED

$TMP7: .WORD O :JUSER DEF INED

$STMP10: .WORD O :JUSER DEF INED

$TMP11: .WORD O :JUSER DEF INED

$TMP12: .WORD O :;USER DEF INED

$TMP13: .WORD O ; JUSER DEF INED

$TMP14: .WORD O ; :USER DEF INED

$TMP15: .WORD O :.USER DEF INED

$TMP16: .WORD O sUSER DEF INED

$TMP17: .WORD O ..USER DEF INED

$TMP20: .WORD O :JUSER DEF INED

$TMP21: .WORD 0 :2USER DEF INED

$TMP22: .WORD O :JUSER DEF INED

$TMP23: .WORD O °-USER DEF INED

$TIMES: O :2MAX. NUMBER OF ITERATIONS
$ESCAPE:0 ;ESCAPE ON ERROR 1500
$BELL: .ASCIZ <207><377><377> ..CODE FOR BELL

$QUES: .ASCII /?/ ;QUESTION MARK

$CRLF: .ASCII <15 ::CARRIAGE RETURN

$LF: ASCIZ <12> :;LINE FEED

KB11E: .BYTE O ;1174 WITHOUT MP CACHE FLAG
KB11EM: .BYTE O :1174 WITH MP CACHE FLAG
KB11CM: .BYTE O :KB11CM FLAG (1170 WITH MP MODS)
CISP: BYTE 0 ;CISP OPTION PRESENT FLAG
;OPCODE FOR MFPT INSTRUCTION (AVAILABLE ON K311-E AND KB11-EM ONLY)

MFPT=7
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S% : .'Qtttttﬁttt'!ﬁ*t.ttttttt'*iﬁttttttittttttttttt*tiitttttttttttttt

598 .SBTTL ERROR POINTER TABLE

600 ;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

601 :*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

602 ;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.
603 ;*NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).

:*NOTE2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

EM ;;POINTS TO THE ERROR MESSAGE
DH ;;POINTS TO THE DATA HEADER
DT :;POINTS TO THE DATA

DF ;;POINTS TO THE DATA FORMAT

» % » »

2

612 001716 $ERRTB:

g}g :E??gR1TABLE FOR ERROR TYPE OUT:
617 001716 070420 107657 113442 .WORD  EM1,DH1,DT1,DF1

618 001726 113117

619 JITEM 2

620 001726 070505 107732 113454 .WORD EM2,DH2.DT2,DF2

621 001734 113123

622 :ITEM 3

623 001736 070677 107732 113454 .WORD EM3,DH3,DT3,DF3
624 001744 113123

625 JITEM &

626 001746 071013 107732 113454 .WORD EM4,DH4,DT4,DF4
627 001754 113123

628 :ITEM 5

629 001756 071126 110033 113472 .WORD EMS ,DH5,DTS,DF5
630 001764 113131

631 :ITEM 6

632 001766 071206 110033 113472 .WORD EM6,DH6,DT6,DF6
633 001774 113131

634 JITEM 7

635 001776 071266 110033 113472 .WORD EM7,DH7,DT7,DF7
636 002004 113131

637 :ITEM 10

638 002006 071360 110033 113472 .WORD EM10,DH10,DT10,DF10
639 002014 113131

640 :ITEM 11

641 002016 071451 110065 113514 .WORD EM11,DH11,DT11,DF11
642 002024 113141

643 :ITEM 12

644 002026 071537 110141 113540 .WORD EM12,DH12,DT12,DF12
645 002034 113152

646 ;ITEM 13

647 002036 071664 110234 113556 .WORD EM13,DH13.DT13,DF13
648 002044 113160

649 JITEM 14

650 002046 071744 110307 113572 .WORD EM14,DH14,DT14,DF14
651 002054 113165




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC

CEKBDD.P11

002056
002064
002066
002074

002076
002104

002106
002114

002116
002124

002126
002134

002136
002144

002146
002154

002156
002164

002166
002174

002176
002204

002206
002214

002216
002224

002226
002234

002236
002244

002246
002254

002256
002264

002266
002274

002276

16-MAY=79 08:58

072003
113172

072053
113174

072127
113202

072127
113202

072210
113232

072274
113260

072510
113263

072274
113260

072510
113263

072644
113270

073011
113274

072274
113260

073156
113263

072274
113260

073156
113263

073315
113301

073421
113301

073530
113306

073662

110402

110426

110514

110514

110574

110647

110716

110647

110716

111006

111053

110647

110716

110647

110716

111145

111145

111225

111272°

113606

113614

113632

113714

113776

114054

114064

114100

114110

114124

114136

114152

114162

114176

114206

114222

114222

114236

114250

PART 2 MACY11 30A(1052)

ERROR POINTER TABLE

JITEM 15

JITEM

JITEM

;ITEM

;ITEM

JITEM

JITEM

SITEM

;ITEM

JITEM

SITEM

;ITEM

;ITEM

JITEM

JITEM

;ITEM

;ITEM

;ITEM

JITEM

16

22

23

24

25

26

27

30

31

32

33

34

35

36

37

.WORD

17
.WORD

.WORD

.WORD

.WORD

.WORD

EM15,DH15,DT15,DF15

EM16,DH16,DT16,DF 16

EM17,DH17,DT17,DF17

EM20,DH20,DT20,DF 20

EM21,DH21,DT21,DF21

EM22.DH22,DT22,DF 22

EM23,DH23,DT23,DF23

EM24 ,DH24 ,DT24 ,DF 24

EM25.DH25,DT25,DF 25

EM26,DH26,DT26,DF 26

EM27 ,DH27 ,DT27 ,DF 27

EM30,DH30,D730,DF 30

EM31,DH31,DT31,DF 31

EM32.DH32,DT32,DF 32

EM33,DH33,DT33,DF 33

EM34 ,DH34 ,DT34 ,DF 34

EM35,DH35,DT35,DF 35

EM36,DH36,DT36,DF 36

EM37,DH37,DT37 ,DF 37

B 4
16-MAY-79 09:11

PAGE 15

SEQ 0040

M



CEXBD=D PDP 11/70-74MP CACHE DIAGNOSTIC

CEKBDD

708
709
710
[4).
712
713
714
715
716
717
718
719
720
721
722
723
724

P11
002304

002306
002314

002316
002324

002326
002334

002336
002344

002346
002354

002356
002364

002366
002374

002376
002404

002406
002414

002416
002424

002426
002434

002436
002444

002446
002454

002456
002460
002462
002464

002466
002470
002472
002474

16-MAY-79 08:58

113312

073744
113324

074117
113320

074303
113320

074556
113324

074704
113334

075100
113334

075277
113353

075420
113353

074704
113334

075100
113334

075277
113353

075420
113353

075544
113367

111424

111357

111357

111424

111473

111473

111566

111566

111473

111473

111566

111566

111612

114276

114264

114264

114276

114320

114320

114360

114360

114412

114412

114452

114452

114504

PART 2 MACY11 30A(1052)

ERROR POINTER TABLE

JITEM 40

JITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

JITEM

;ITEM

SITEM

JITEM

JITEM

JITEM

JITEM

JITEM

41

42

43

4

45

46

47

50

51

52

53

54

WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
55
EM55

DH55
DTS5
0

56

EM56
DH55
DT55

EM40,DH40,DT40,DF 40
EM&1,DH41,DT41,DF41
EM42,DH42,DT42,DF 42
EM43,DH43,DT43,DF43
EM&44 , DHG4 ,DT44 ,DF 44
EM4S5,DH45,DT4S5,DF 45
EM46,DH46,DT46,DF 46
EM47,DH47,DT47 ,DF 47
EMS0,DHS0,DT50,DF 50
EMS1,DH51,DT51,DF51
EMS2,DH52,DT52,DF 52
EM53,DHS53,DT53,DF 53

EM54 ,DH54,DT54 ,DF 54

C &
16=MAY=79 09:11

PAGE 16

SEQ 0041




D &
CEKBD=-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16=MAY=79 (7:11 PAGE 17

CExBDD.P17 16-MAY=-79 08:58 ERROR POINTER TABLE SEQ 0042
764
765
766 . JITEM 57
767
768 002476 076016 EMS7
769 002500 111653 DHSS
770 002502 114514 DTSS
771 002504 113372 DFS7
772
773
774 JITEM 60
775
776 002506 076057 EM60
777 002510 111653 DHSS
778 002512 114514 DTSS
779 002514 113372 DF61
780
781 JITEM 61
782
783 002516 076116 EM6T
784 002520 111653 DHSS
785 002522 114514 DTSS
786 002524 113372 DF61
787
788
789 JITEM 62
790 ,
791 002526 076205 EM62
792 002530 111653 DHS55
793 002532 114514 DTSS
794 002534 113372 DF62
795
796
797 :ITEM 63
798
799 002536 076237 EM63
800 002540 111653 DHSS
801 002542 114514 DTSS
802 002544 113372 DF63
803
804
805 JITEM 64
806
807 002546 076315 EM64
808 002550 111653 DH55
809 002552 114514 DT55
g}? 002554 113372 DF 64
812
813 JITEM 65
814
815 002556 076376 EM6S
816 002560 111653 DHSS
817 002562 114514 DTSS
g}g 002564 113372 DF65




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)

CEKBDD.P11

002566
002570
002572
002574

002646

002652
002654

002656
00266(

16-MAY-79 08:58

076707
111667
114522
113374

077071
111667
114522
113374

077220
111667
114522
113374

077432
111667

JITEM

JITEM

JITEM

JITEM

JITEM

:ITEM

JITEM

JITEM

ERROR POINTER TABLE

66

EM66
DH66
DT66
DF 66

67

EME7
DH66
DT66
DF67

70

EM70
DH66
DT66
DF 70

71

EM71
DH71
DT66
DF 71

72

EM72
DH66
DT66
DF72

73

EM73
DH66
DT66
DF73

74
EM74
DH66
DT66
DF 74
75

EM75
DH66

E 4
16-MAY=79 09:11 PAGE 18
SEQ 0043

e Yo



F &
CEKBD-D PP 11/70-74Mp CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY-79 09:11 PAGE 19
CEKBDD..P

876
877
878

002662
002664

002666
002670
002672
002674

002676

002700

002702
002704

002706
002714

002716
002724

002726
002734

002736
002740
002742
002744

002746
002750
002752
002754

002756
002760
002762
002764

002766
002770

114522
113374

000000
000000

16=-MAY=-79 (8:58

000000 000000

000000 000000

000000 000000

;ITEM

;ITEM

;ITEM

:ITEM

JITEM

;ITEM
EM103
DH55
DT55
DF103

JITEM

EM104
DH55
DT55
DF 104

JITEM
EM105
DHSS
DTS5
DF105

JITEM

EM106
DH55

ERROR POINTER TABLE

DT66
DF75

76
EM76
DH66
DT66
DF 76
77
EM77
DH66
DT66
DF77
0

.WORD  0,0,0.,0

0
.WORD  0,0,0.0

0
.WORD  0,0,0.0

103
;NO PARITY ERROR TRAP ON VALID STORE PARITY ERROR

104

;TEST-DATA-REFERENCE GIVING VALID STORE PARITY
;ERROR WAS NOT A M]SS

105
;FVPE DID NOT GET CLEARED AFTER VSPE OCCURED

106
;VALID-STORE-PARITY-ERROR BIT DID NOT SET IN CCR ONVSPE

SEQ 0044




| CEXBD=D PDP 11/70=74MP CACHE DIAGNOSTIC
16-MAY-79 08:58

CEXBDD.P11

002772
002774

002776
003000
003002
003004

003006
003010
003012
003014

003016
003020
003022
003024

003026
003030
003032
003034

114514
113372

000000 000000

000000 000000

C &
PART 2 MAZYT1 3D0A(1052) 16=-MAY=79 09:11 PAGE 20
ERROR POINTER TABLE

DTSS
DF106

JITEM

EM107
DH107
DT107
DF107

JITEM

EM170
DH55
DT55
DF110

;ITEM

EM111
DH111
DTS5

DF111

JITEM
EM112
DHSS
DTSS
DF112

;ITEM
EM113
DH66
DT66
DF113

JITEM

JITEM
EM115
DH115
DTS5S
DF115

JITEM

JITEM

107

;FAST ADDRESS MEMORY PARITY ERROR BITS (4,S) NOT
;SET CORRECTLY IN MSER ON VSPE

110
sVSIV SWITCHED ON VSPE

M
;MEMORY SYSTEM ERROR REGISTER COULD NOT BE CLEARED

112
:VSPE COULD NOT BE CLEARED IN CCR

113
sTEST-DATA-REFERENCE NOT A HIT

0
.WORD 0,0,0,0

115

sTEST DATA REFERENCE NOT A MISS
;CACHE DID NOT TURN OFF ON BACK-TO-BACK FLUSH

116
.WORD  0,0,0.0

117

SEQ 0045




H &
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY-79 09:11 PAGE 21

CEKBDD.P11 16=MAY=79 (08:58 ERROR POINTER TABLE SEQ 0046

988

989 003076 000000 000000 000000 .WORD 0,0,0,0

gg? 003104 000000

gg% JITEM 120

994 0031 06 000000 000000 000000 .WORD 0,0,0,0

995 003114 000000

996

ggg JITEM 12

999 003116 000000 000000 000000 .WORD 0,0,0,0
1000 003124 000000
1001
}88% JITEM 122
1004 003126 000000 0000GO 000000 .WORD 0,0,0,0

1005 003134 000000
1006
1007 ;ITEM 123
1008 003136 101116 EM123 ;BYP BIT IN KIPDR COULD NOT BE CLEARED
1009 003140 132073 DH123 . PC  KIPDR (KIPDR)

1010 003142 114566 DT123 *$ERRP( ,$REGO, SREG1,0

1011 003144 113413 DF123 :0.0,0

1012 JITEM 124

1013 003146 101164 EH124 ;BYP BIT IN KIPDR COULD NOT BE SET

1014 003150 112073 DH123

1015 003152 114566 DT123

}8}9 003154 113413 DF123
1018 :ITEM 125

1019 003156 101226 EM125 ;TEST DATA COULD NOT BE MADE HIT

1020 003160 112122 DH125 : PC CCR PARADR PAR PDR TST-DATA-ADR
1021 003162 114576 DT125 SERRPC $REGO,$REG1 ,$REG2,$REG3,$REG4,0
1022 003164 113400 DF100

1023
1024 JITEM 126

1025 003166 101266 EM126 :TEST DATA REFERENCE NOT A M]SS

1026 ;CACHED DATA WAS NOT FORCED A MISS ON VIRTUAL PAGE BYPASS
1027 003170 112122 DH125

1028 003172 114576 DT125

1029 003174 113400 DF100

1030

1031 :ITEM 127

1032 003176 101417 EM127 :TEST DATA REFERENCE NOT A M]SS

1033 ;CACHED DATA WAS NOT INVALIDATED ON VIRTUAL BYPASS
1034 003200 112122 : DH125

1035 003202 114576 DT125

1036 003204 113400 DF100

1037 :ITEM 130

1038 003206 101546 EM130 ;BYP BIT IN SIPDR COULD NOT BE CLEARED
1039 003210 112211 DH130 : PC SIPDR (SIPDR)

10640 003212 114566 DT123

{82} 003214 113413 DF123

1043 SITEM 131




I &
CExBD-D PDP 11/70-74MP CACHE DIAGNOSTIC 2327 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 22

CEKBDD.P11 16=-MAY-79 08:58 OR POINTER TABLE SEQ 0047
1044 003216 101614 EM131 ;BYP [N SIPDR COULD NOT BE SET
1045 003220 112211 DH130
1046 003222 114566 DT123
1047 003226 113413 DF123
1048
1049 :1TEM 132
1050 003226 101656 EM132 :BYP BIT [N UIPDR COULD NOT BE CLEARED
1051 003230 112240 DH132 ;2. ™ UIPDR (UIPDR)
1052 003232 114566 DT123 .

1053 003234 113413 DF123

1054

1055 :ITEM 133

1056 003236 101724 EM133 :BYP BIT IN UIPDR COULD NOT BE SET
1057 003240 112240 DH132

1058 003242 114566 DT123

1059 003244 113413 DF123

1060 ;ITEM O

1061 003246 000000 000000 000000 .WORD 0,0,0,0

1062 003254 000000

1063 ;ITEM O

1064 003256 000000 000000 000000 .WORD 0,0,0,0

1065 003264 000000

1066 :ITEM 136

1067 003266 101766 112267 114614 .WORD EM136,DH136,DT136,DF136
1068 003274 113416

1069 ;ITEM 137

1070 003276 102203 112267 114614 .WORD EM137.DH137.DT137.DF137
1071 003304 113416

1072 ;ITEM 140

1073 003306 102421 112334 114626 .WORD EM140,DH140,DT140,DF140
1074 003314 113422

1075 ITEM 147

1076 003316 102762 112334 114626 .WORD EM141,DH141,DT141,DF141
1077 003324 113422

1078 JITEM 142

1079 003326 103322 112334 114626 .WORD EM142,DH142,DT142,DF142
1080 003334 113422

1081 :ITEM 143

1082 003336 103664 112334 114626 .WCRD EM143,DH143,DT143,DF 143
1083 003344 113422

1084 _ JITEM 144

1085 003346 104225 112334 114626 .WORl:  EM144,DH144,DT144,DF 144
1086 003354 113422

1087 JITEM 14°

1088 003356 104557 112334 114626 .WORD  EM145,DH145,DT145,DF 145
1089 003364 113422

1090 JITEM 146

1091 003366 105110 112334 114626 .WORD EM146,DH146,DT146,DF146
1092 003374 113422

1093 CITEM 147

1096 003376 105443 112334 114626 .WORD EM147,DH147,DT147,DF 147
1095 003404 113422

1096 ;ITEM 150

1097 003406 105775 112377 114640 .WORD  EM150,DH150,DT15G,DF150
1098 003414 113426

1099 :ITEM 151

£~
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CEKBDD.P11

003416
003424

003426
003434

003436
003444

003446
003454

003456
003464

003466
003474

003476
003504

003506
003514

003516
003524

003526
003534

003536
003544

003546
003554

003556
003564

003566
003574

003576
003604

003606
003614

106061
113432

106061
113432

106273
113435

106325
113435

106373
113372

106603
113372

106675
113372

106754
113372

106773
113372

107057
113372

107163
113372

112463

112532

112601

112663

12721

112757

000000

113015

113043

113073

113073

113073

113073

113073

113073

113073

CEXBD=D PDP 11/70~74MP CACHE DIAGNOSTIC
16-MAY-79 08:58

114652
114652
114652
114662
114662
514662
000000
114652

114652
114674
114674
114674
114674
114674
114674

114674

.WORD

;1TEM 152

153
.WORD

154
.WORD

155
.WORD

156
.WORD

0
.WORD

160
.WORD

161
- WORD

162
.WORD

163
.WORD

164
.WORD

165
.WORD

166
.WORD

167
.WORD

170
.WORD

171

J &
PART 2 MACY11 30A(1052) 16-MAY-79 09:71 PAGE 23
ERROR POINTER TABLE

EM151,DH151,DT151,DF151

EM152,DH152,DT152,DF 152

EM153,DH153,DT153,DF 153

EM154,DH154,DT154 ,DF 154

EM155,DH155,DT155,DF 155

EM156,DH156,DT156,DF 156

0.0.0,0

EM160,DH160,DT160,DF 160

EM161,DH161,DT161,DF161

EM162,DH162,DT162,DF 55

EM163,DH162,DT162,DF55

EM164,DH162,DT162,DF55

EM165.DH162,DT162,DF55

EM166,DH162,DT162,DF55

EM167,DH162,DT162,DF55

EM170,DH162,DT162,DF55

SEQ 0048




K &
CEKBD=D PDP 11/70-74MP_CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY-79 09:11 PAGE 24

CExBDD.P11 16=MAY-79 08:58 ERROR POINTER TABLE SEQ 0049
1156 003616 107226 113073 114674 .WORD  EM171,DH162.DT162,DF55
1157 003624 113372
1158
1159 ;ITEM 172
1160 003626 107272 113073 114674 .WORD EM172,DH162,DT162,DF55
1161 003634 113372
1162
1163 ;ITEM 173
1164 003636 107356 113073 114674 .WORD  EM173,DH162,DT162,DF55
1165 003644 113372
1166
1167 SJITEM 174
1168 003646 107544 113073 114674 .WORD  EM174,DH162,DT162,DF55
1169 003654 113372
1170
1171 ;ITEM 175
1172 003656 107607 113073 114674 .WORD  EM175,DH162,DT162.DF55
1173 003664 113372
1174 003666 000016 RS4REG: .WORD
1175 003670 172040 RS4(CS1: .WORD 1 72040
1176 003672 000000 RS4WC: .WORD O
1177 003674 000000 RS4BA: .WORD 0
1178 003676 000000 RS4DA: .WORD O
1179 003700 000000 RS4CS2: .WORD 0
1180 003702 000000 RS4DS: .WORD 0
1181 003704 000000 RS4ER: .WORD 0
1182 003706 000000 RS4AS: .WORD O
1183 003710 000000 RS4LA: .WORD 0
1184 003712 000000 RS4DB: .WORD 0
1185 003714 000000 RS4MR: .WORD O
1186 003716 000000 RS4DT: .WORD O
1187 003720 000000 RS4BAE: .WORD 0
”gg 003722 000000 RS4CS3: .WORD 0
1190 003724 000026 RP4REG: .WORD 26
1 91 003726 176700 RP4CS1: .WORD 176700
1192 003730 000000 RP4WC: .WORD O
1193 003732 000000 RP4BA: .WORD 0
1194 003734 000000 RP4DA: .WORD O >
1195 003736 000000 RP4CS2: .WORD 0
1196 003740 000000 RP4DS: .WORD 0
1197 003742 000000 RP4RR1: .WORD O
1198 003744 000000 RP4AS: .WORD 0
1199 003746 000000 RP4LA: .WORD O
1200 003750 000000 RP4DB: .WORD 0
1201 003752 000000 RP4MR: .WORD 0
1202 003754 000000 RP4DT: .WORD 0
1203 003756 000000 RP4SN: .WORD O .
1204 003760 000000 RP4OF: .WORD 0
1205 003762 000000 RP4DC: .WORD 0
1206 003764 000000 RP4CCC: .WORD O
1207 003766 000000 RP4RR2: .WORD 0
1208 003770 000000 RP4RR3: .WORD 0
1209 003772 000000 RP4EC1: .WORD O
1210 003774 000000 RP4EC2: .WORD 0
1211 003776 000000 RP4BAE: .WORD O




L &
CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 25

CExKBDD.P11 16-MAY-79 08:58 ERROR POINTER TABLE SEQ 0050
;Ig:llg 004000 000000 RP4CS3: .WORD 0
1214 004002 000014 RH4REG: .WORD 14
1215 004004 160100 RH4CST1: .WORD 160100
1216 004006 000000 RH4WC: .WORD O
1217 004010 000000 RH4BA: .WORD 0
1218 004012 000000 RH4MR2: .WORD 0
1219 004014 000000 RH4CS2: .WORD 0O
1220 004016 000000 RH4ST: .WORD 0
1221 004020 000000 RH4ER: .WORD 0
1222 004022 000000 RH4AS: .WORD 0
1223 004024 000000 RH4DR: .WORD C
1224 004026 000000 RH4DB: .WORD 0
1225 004030 000000 RH4MR1: .WORD O
} SS?‘ 004032 000000 RH4DT: .WORD O
1228 004034 000002 RH4REX: .WORD 2
1229 004036 160174 RH4AE: .WORD 160174
}sg? 004040 000000 RH4CS3: .WORD O
1232 004042 000007 RK5REG: .WORD 7
1233 004044 177400 RK5DS: .WORD 177400
1234 004046 000000 RKSER: .WORD O
1235 004050 000000 RK5CS1: .WORD 0
1236 004052 000000 RK5WC: .WORD 0
1237 004054 000000 RK5BA: .WORD 0
1238 004056 000000 RKSDA: .WORD 0
1239 004060 000000 RK5DB: .WORD O
1561
1242 004062 000006 UBEREG: .WORD 6
1243 004064 170000 UBEDB: .WORD 170000
1244 004066 000000 UBECC: .WORD O
1245 004070 000000 UBEBA: .WORD 0
1246 004072 000000 UBECR1: .WORD 0
1247 004074 000000 UBECLR: .WORD 0
}gzg 004076 000000 UBECRZ2: .WORD 0
1250 : THESE ARE THE DEVICE TRAP VECTER ADDRESSES:
1251 004100 000204 RS4V:  .WORD 204
1252 004102 000254 RP4V:  .WORD 254
1253 004104 000774 RH4V:  _WORD 774
1254 004106 000220 RK5V:  .WORD 220
1255 004110 000510 UBEV: .WORD 510
1256
1257
1258
1259 004112 005037 001502 START: (LR $TSTAM
1260 004116 012737 000340 177776 MoV #340,4PS ;:LOCK OUT ALL INTERRUPTS
1261 004124 012706 001500 MOV #$CMTAG,.R6 ;;FIRST LOCATION TO BE CLEARED
1262 004130 005026 CLR (R6) + :;CLEAR MEMORY LOCATION
1263 004132 022706 001540 CMP #$TKS R6 : ;DONE?
1264 004136 001374 BNE .~6 ::LOOP BACK IF NO
1265 004140 012706 001500 MOV #STACK ,SP ::SETUP THE STACK POINTER
1266 004144 012737 051354 000020 MOV #$SCOPE ,a#I0OTVEC ;;IO0T VECTOR FOR SCOPE ROUTINE
1267 004152 012737 000340 000022 MOV #340,a#]0TVEC+2 ;;LEVEL 7




CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)
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ERROR POINTER TABLE

#SERROR, aNEMTVEC ;EMT VECTOR FOR ERROR ROUTINE
#3640, QMEMTVEC+2 ; :LEVEL 7

#STRAP , a# TRAPVE ..TRAP VECTOR FOR TRAP CALLS
#340, #TRAPVEC+2; LEVEL 7

#SPWRDN, #PWRVEC ; ;POWER_FAILURE VECTOR

#3640, aMPWRVEC+2 ; :LEVEL 7

BR
::65%: _ASCIZ
64%:

BR 66%
::678: _ASCIZ <CRLF>'PROGRAMMABLE RPO4 DRIVES WILL NOT BE USED BY TEST 35'<CRLF>

66%:

SENDCT, SEOPCT
STIMES
$ESCAPE

31 SERMAX

. .SLPADR
“SLPERR

p-i
648
HSENDAD , a#42
64$

,658

64

<CRLF>"' CEKBD=D

#-1
66$
#SENDAD , a#4?

66%
.67%

M4
16-MAY=79 09:11 PAGE 26

::SETUP END-OF -PROGRAM COUNTER
;INITIALIZE NUMBER OF ITERATIONS
;sCLEAR THE ESCAPE ON ERROR ADDRESS
;sALLOW ONE ERROR PER TEST
JoINITIALIZE THE LOOP ADDRESS FOR SCOPE
;2SETUP THE ERROR LOOP ADDRESS
:2FIRST TIME?
;sBRANCH IF NO
J:ACT=112
2 sBRANCH IF YES
..TYPE ASCIZ STRING

:GET OVER THE ASCIZ

SEQ 0051

PDP 11/70-74MP CACHE MEMORY DIAGNOSTIC PART 2 '<CRLF>

::FIRST TIME?
;sBRANCH IF NO
J:ACT=112

;sBRANCH IF YES
;2TYPE ASCIZ STRING
;:GET OVER THE ASCIZ

AR A AR A A A AN RN A AR AR AN AR AR A AR AR AAARAA A AR AR AR AR A AR

; SIZE MEMORY AND COMPARE IT WITH THE SYSTEM SIZE REGISTER
;PRINT A WARNING MESSAGE IF ThEY DISAGREE.

BIS
JSR
ADD

MP

BEQ
TYPE
TYPE
TYPE
MOV
TYPOS
.BYTE
TYPE
MOV
TYPOS
.BYTE
OKSIZ:

#BITO7.$KT11
PC,$SI1ZE
#37,8LSTBK

a#SIZELO,SLSTBK

OkSI1Z

."501

.MS02

.SCRLF
a#SIZELO,-(SP)

B
0

MS03
$LSTBK,~(SP)

6
0

;ADJUST THE SIZE FOR COMPARISON
:TO SIZE REGISTER

;1S THE ACTUAL SIZE REFLECTED BY THE

:SIZE REGISTER?

::SAVE a#SIZELO FOR TYPEOUT
2:G0 TYPE--OCTAL ASCII
JsTYPE 6 DIGIT(S)

; :SUPPRESS LEADING ZEROS

;:SAVE SLSTBK FOR TYPEOUT
::G0 TYPE--OCTAL ASCII
::TYPE 6 DIGIT(S)
::SUPPRESS LEADING ZEROS

Piaxxx TEST FOR VARIOUS KB11 PROCESSORS ##
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CEXBD~D
CEXBDD.P11 16-MAY-79 08:58 ERROR POINTER TABLE SEQ 0052
1324 ¥
1325 ::*THIS ROUTINE POLES THE RESULTS OF ATTEMPTS TO SET TO ONE
1326 ::«CERTAIN CRITICAL BITS THAT ARE KNOWN TO BE OPERATIVE ON A KB11(CM,
1327 ::#0R KB11EM PROCESSOR. IF TWO OUT OF FOUR OF THE TESTS ARE
1328 :2#POSITIVE THEN THE KB11CM OR KB11EM FLAG IS SET,IF LESS THAN TWO OF THE
1329 ::«TESTS ARE POSITIVE THEN THE KB11E FLAG OR NO FLAG IS SET. THE DETERMINATION
1330 ::%0F WHICH PAIR IS VALID IS BASED ON THE RESULTS OF EXECUTING AN MFPT OPCODE
1331 ::«(OPCODE 7). IF THIS INSTRUCTION TRAPS THIS IS AN KB11CM OR
1332 s:%A PLAIN 1170 (kB11-B OR KB11=C). IF THE INSTRUCTION DOES NOT TRAP THEN
ggz ::+THIS IS A KB11-E OR KB11-EM.
1335 004606 105037 001714 KBTST: CLRB afKB11CM :RESET THE MP FLAG
133 004612 005037 001712 CLR a#KB11E :CLEAR KB11E AND KB11EM FLAGS
1337 004616 012737 005054 000010 MOV #MFPTTR,Q#RESVEC ;SET UP TRAP ADDRESS FOR MFPT AT RESERV VECTOR
1338 0046246 000007 MFPT :EXECUTE MFPT. WILL TRAP ON 1170 (kB11B/C) OR
1339 :KB11CM (11/74 )
1340 004626 012737 000001 001712 MOV #1,a#xB11E :HERE IF KB11E OR KB11EM. SET FLAG
1341 004634 005037 177750 T1: CLR aAMAINT :CLEAR THE MAINTENANCE REGISTER
1342 004640 005005 CLR RS !RESET THE TEST COUNTER _
1343 004642 012700 177746 MoV #CONTRL RO :GET THE ADDRESS OF...
1344 004646 012701 177750 MOV #MMAINT R1 :CCR,MAINT ,AND MAPH(O...
1345 004652 012702 170202 MOV #MAPHO0 ,R2 :AND PLACE IN RO-R2
1346 004656 052710 040000 BIS #I1T14,(RO) :TRY TO SET 1vSS BIT
1347 004662 032710 040000 BIT #IT14,(RO) :DID IT SET?
1348 004666 001403 BEQ T2 :NO,GO TO NEXT TEST
1349 004670 042710 040000 BIC #MIT14,(RO) :CLEAR IT.
1350 004674 005205 INC RS :TEST IS POSITIVE
1351 004676 052711 000001 T2: BIS #8170, (R1) :SET EDMA IN MAINT REGISTER
1352 004702 032711 000001 BIT #8170, (R1)
1353 004706 001410 BEQ T3
1354 004710 052710 004000 BIS #MIT11,(RO) :TRY TO SET DMMA IN CCR
1355 004714 032710 004000 BIT #MIT11,(RO)
1356 004720 001403 BEQ T3
1357 004722 042710 004000 BIC #BIT11,(RO)
1358 004726 005205 INC RS
1359 004730 042711 000001 T3: BIC #8170, (R1) :MAKE SURE EDMA IS CLEAR
1360 004734 052737 100000 172300 BIS #IT15 KIPDRO :TRY TO SET BYP ON A PDR
1361 004742 032737 100000 172300 BIT #8IT15,KIPDRO
1362 004750 001404 BEQ T4
1363 004752 042737 100000 172300 BIC #BIT15,KIPDRO
1364 004760 005205 INC RS
1365 004762 052712 100000 T4: BIS #MBIT:5.(R2) :TRY TO SET BYP ON UNIBUS MAP
1366 004766 032712 100000 BIT #8IT15,(R2)
1367 004772 001403 BEQ T.END
1368 004774 042712 100000 BIC #MIT15,(R2)
1369 005000 005205 INC RS
1370 005002 022705 000002 T.END: CMP #2.RS :IS THE RESULT OF THE TEST >=2
1371 005006 101021 BHI 2% *NO,THIS IT A KB11E OR KB11-8/C (11/70)
1372 005010 005000 CLR RO
1373 005012 005037 177746 CLR a#CONTRL :CLEAR CACHE CONT. REG. AND
1374 005016 013701 177746 3s: MOV a#CONTRL ,R1 :WAIT UNTILL VCIP BIT CLEARS
1375 005022 001402 BEQ A 3 ;OR THE COUNT RUNS OUT
1376 005024 (005200 INC RO
1377 005026 001373 R, BNE 3%
1378 005030 005737 001712 4%: TST a#KB11E :IS IS A KB11-E OR KB11-EM?
1379 005034 001404 BEQ 1% :BR IF NEITHER. MUST BE KB11CM
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012737
000402
105237
000403
012716

000002
005227

005237
001013

013737

012700
012701

012737

012737
012737
005077
152777
012737
012737

000400
001714

004634

177777

070203
001712

001714
070253
070265
001712
070316
070242

054644

000060

002734
116710
160000

000044
054512

000340
174314
000100
054050
054076

001712

054642

177770

000060
000062

174304
000004
000114

11/70-764MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)

ERROR POINTER TABLE

MOV

BR
1%: INCB
2%: BR

MFPTTR:
MOV
RTI
ENDKB:
INC
BNE
TYPE
TST

BNE

TSTB

BNE

TYPE

BR
1%: TYPE

BR
101%: TSTB
BEQ
TYPE
BR
102%: TYPE
100%:

lngS.i#KB11E

2
KBI1(M
ENDKB

#T1,(SP)

-1

.MSG2

B 5
16-MAY=79 09:11

PAGE 28

:SSLEUPPER BYTE (KB11-EM)
*YES, FLAG THIS AS A MODIFIED PROCESSOR
*DONE DETERMINING WHICH CPU

;HERE IF MFPT TRAPPED. SEE IF 1170 OR kB11(M

;SET UP RETURN ADDRESS FOR RTI
;RETURN

sFIRST TIME?

:BR_IF NO

2<15><12>CPU UNDER TEST FOUND TO BE A
IS THIS A KB11-E OR KB11-EM?

(KB11CM)
F IT IS
-B/C<15><12>

THER MESSAGE
(KB11CM)<15><12>

F NOT. MUST BE KkB11-EM
11=-E<15><12>

IP KB11-EM MESSAGE
KB11-EH<15><12>

BLEBLL=2E 855

;THIS ROUTINE SAVES THE TOP 1500 (DEC) WORDS OF THE FIRST 28K OF
;MEMORY. THESE LOCATIONS SHOULD CONTAIN EITHER THE MONITOR OR THE
;LOADER WHICH LOADED THE PROGRAM. NOTE THAT TO RESTORE THIS PART
;OF CORE, THAT IS TO RESTORE THE LOADER OR MONITOR, ALL THE USER

;MUST DO IS TYPE “C (CONTROL-C),

WHILE THIS PROGRAM IS RUNNING.

sTHIS WILL AUTOMATICALLY RESTORE THE TOP PART OF MEMORY TO ITS STATE
;BEFORE THIS PROGRAM WAS STARTED! AFTER THE MONITOR (OR LOADER) HAS BEEN

JRESTORED THIS PROGRAM WILL HALT.
MONF

LOOP: INC
BNE

MOV

1%: MOV
TOP: MOV

TOP

@¥TKVEC ,MONTTY

#°D1500,R0
#BOTTOM+4 ,R1
#160000,R2

-(R2), (R1)+

RO, 18"
#e4 ,aM77770

#RESMON, a# TKVE (
#340,#TKVEC+2
a$TkKB

#BIT6,a8TKS
#CPSPUR, a#4
#SPUR,a#114

s INCREMENT THE FLAG WHICH INDICATES
sWHETHER OR NOT THE TOP OF MEMORY

;IN THE FIRST 28K HAS BEEN SAVED.

sSAVE THE INITIAL CONTENTS OF THE TTY
:KEYBOARD INTERRUPT VECTOR.

:IF NOT THEN SAVE IT.

:SAVE IT AT THE BOTTOM OF THIS PROGRAM,
:GET THE ADDRESS OF THE END OF THE MONITOR.
;SAVE 1500 (DEC) LOCATIONS (WORDS)

sSET THE KEYBOARD INTERRUPT VECTOR.

sMAKE SURE THE KEYBOARD BUFFER IS CLEAR.
sTURN ON INTERRUPT ENABLE FOR THE KEYBOARD.
sSET UP FOR UNEXPECTED ERRORS.

SRR R AR A AR RARN AR AR A AR AR R A A AR AR A AR A AR A AR AR A AR AR AR AR AR AR A A AR AR AN

PARITY ERROR ABOR1

TRTEST 1

SEQ 0053
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T PARITY ERROR ABORT

.

i THIS TEST ENSURES THAT A CACHE PARITY ERROR FLAG CAUSES AN ABORT.
. THIS IS DONE BY FORCING A PARITY ERROR ON AN EVEN WORD.

S a AR AR A AR AARAARAAAARAAAAAAAAARAAAAAAAARAAAARAAAAAAAAA R AR AR AR

TST1:  SCOPE

MOV #2$ ,SESCAPE ;SETUP ESCAPE ADDRESS

MoV #14 ,@¥CONTRL ;ENSURE MISSES TO BOTH GROUPS
MOV #7$ ,SLPERR ;SETUP ERROR LOOP

MoV #28 ,@WCACHVEC  ;SETUP CACHE VECTOR

MOV #3$ ,aNERRVEC ;SETUP LOCATION 4

MOV 3. x4 :SETUP LOCATION 14
MOV #58 an104 :SETUP LOCATION 104
MOV #170000, R4 :PUT MAINTENANCE DATA IN Ré
MOV #MAINT ,R2 *PUT ADDRESS OF MAIN REG IN R2
78 MOV #STACK . SP :INITIALIZE THE SP
BR 1% ;GO TO NEXT INSTRUCTION
LOC=. :THIS IS
LOC==38L0C ‘USED TO MAKE
LOC=LOC +4 :1$ FALL ON
.=L0C :AND EVEN WORD
1%: NOP ;USED TO MAKE BAD PARITY INSTR ON EVEN WORD
MOV R4, (R2) :SET BITS IN MAINT REG
TST R1 *EXECUTE INSTR TO CAUSE PE ABORT
;FAILURE, NO ABORT
ﬁbg (R2) :CLEAR MAINT REG
ERROR 162 :NO PE ABORT
-FAILURE, ABORTED TO WRONG VECTOR
3s: ﬁbg (R2) ;ENSURE MAINT REG CLEAR
MOV #-1,4MEMERR
ERROR 163 ;ABORTED TO LOCATION &
48: ﬁhg (R2) *ENSURE MAINT REG CLEAR
MOV #-1,4MEMERR
ERROR 164 ;ABORTED TO 14
5% gbg (R2) :ENSURE MAINT REG CLEAR
MOV #-1,MMEMERR
ERROR 165 ;ABORTED TO 104
:TEST 0K
28: CLR (R2) :ENSURE MAINT REG CLEAR

NOP
MOV #-1,3MMEMERR ;CLEAR MEMORY ERROR REG
MOV #CPSPUR , a#ERRVEC ég£§§LUEOCAIION 4

AR A AR A AR A RAAAAAAARA AR AR RARAA AR AARAAAAARAAA AR AR AR AR AR AR AR RN

S*TEST 2 PARITY ERROR TRAP

g

' THIS TEST ENSURES THAT A PARITY TRAP FUNCTIONS PROPERLY.
s THIS IS DONE BY MAKING THE ODD WORD HAVE BAD PARITY.

;* IF THE TRAP DOESN'T OCCUR THEN THE PROBLEM IS ON TMCA.

; & IF A TRAP OCCURS TO THE WRONG VECTOR THE PROBLEM COULD BE
;* ON TMCA OR UBC(B.

CrRARA AR AR A AR AN AR AR AAAAA AR A AR AR AR AR AR A AR AR AR AR AR R

TST2:  SCOPE

SEQ 0054
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CEKBDD.P11  16=MAY-79 08:58 12 PARITY ERROR TRAP SEQ 0055
1492 005446 012737 005552 001700 MOV #3$,SESCAPE :SETUP ESCAPE ADDRESS
1493 005456 012737 005506 001512 MOV #1$.SLPERR :SETUP ERROR LOOP
1494 005462 012737 005536 000004 MOV #2S.INERRVEC  :SETUP THE ERROR VECTOR
1495 005470 012737 005552 000114 MOV #3$ aNCACHVEC :SETUP THE CACHE VECTOR
1496 005476 012704 170000 MOV #170000, R4 *PUT MAINT DATA IN Ré
1497 005502 012702 177750 MOV #MAINT ,R2 :PUT MAINT REG ADDR IN R2
1498 005506 012706 001500 1%: MOV #STACK . SP ;INITIALIZE THE SP
1499 005512 000402 BR 4$ :GO TO NEXT INSTRUCTION
1500 005514 LOC=. *THIS IS USED
1501 005514 LOC==38L0C *TO MAKE
1502 005520 LOC=LOC +4 :1$ FALL ON
1503 005520 .=L0C *AN EVEN WORD
1504 005520 000240 48 NOP *GOOD PARITY ON EVEN WORD
1505 005522 010412 MOV R&, (R2) “SET BITS IN MAINT REG
1506 005524 000240 NOP
1507 005526 005701 ST R1
1508 :FAILURE, NO TRAP
1509 005530 005012 CLR (R2) :ENSURE MAINT REG CLEAR
1510 005532 000240 NOP
1511 005534 104166 ERROR 166 :NO PE TRAP
1512 :FAILURE, TRAPPED TO WRONG VECTOR
1513 005536 005012 2%: CLR (R2) :ENSURE MAINT REG CLEAR
1514 005540 000240 NOP
1515 005542 012737 177777 177744 MOV #-1,34MEMERR  :CLEAR MEM ERROR REG
}2}9 005550 104167 s OKERROR 167 ‘PE TRAP, TRAPPED TO
1518 005552 005012 3s: CLR (R2) :ENSURE MAINT REG CLEAR
1519 005554 000240 NOP
1520 005556 012737 177777 177744 MOV #-1,3MMEMERR  :CLEAR MEM ERROR REG
1521 005564 012737 054050 000004 MOV #CPSPUR, a#ERRVEC ;RESTORE LOCATION 4
1522 005572 012737 054076 000250 MOV #SPUR ,@#MMVEC ;RESTORE MEM VEC
1523 : CONT INUE
1524 LI NARARRARARRAARRARRARNAARRRARARRARRARRARARARRRARRRRRRARRAR AR RN
}ggg S#TEST 3 MEM MGT AND PE TRAP PRIORITY ARBITRATION
't
1527 a THIS TEST ENSURES THAT THE ARBITRATION LOGIC WORKS FOR MEMORY
}ggg e MANAGEMENT AND PARITY ERROR TRAPS.
. ]
1530 :.ttttttttttttttttttttttttttttittttttittttttttttttttttttttttttttt
1531 005600 000004 TST3:  SCOPE
1532 005602 012737 001400 172354 1%: MOV #1400, @#KIPAR6 ;RESTORE PAR6
1533 005610 112737 000004 172314 MOVB  #4,a#KIPDR6 “SETUP PAGE 6 TO TRAP ON ALL ACCESSES
153, 005616 012704 170000 MOV #170000, R4 :PUT MAINT REG DATA IN Ré&
1535 005622 012702 177750 MOV AMAINT ,R2 ‘PUT ADDRESS OF MAINT REG IN R2
15% tittttittttit*titttﬁ'itttiitﬁtittititiiiitittttttttttttttttt'tt
1537 “PIR6 DISABLED BY MGMT

™
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T3 MEM MGT AND PE TRAP PRIORITY ARBITRATION

MOV #BIT14, 34160000 :PUT PIR6 ENABLE BIT IN PAGE 6
MOV #38 NPIRAVEC  :SETUP PIRQ VECTOR
MOV #PR? ,Q#MMVEC+2 :SET UP MMVEC PSW
MOV #4S , SMMMVE C SSETUP MEM MGMT VECTOR
MOV #5$ . SLPERR :SETUP ERROR LOOP
5% MOV #STACK , SP SINITIALIZE THE SP
MOV #1007,8#MMR0  :TURN RELOCATION ON
SPL g :SET PROCESSOR AT LEVEL S
MOV a#140000,34PIRQ -SET PIR6 AND MEM MGT TRAP
-FAILURE, PRI6 CAME THRU
33 CLR SHMMMRO * ;TURN RELOCATION OFF
CLR aPIRQ *CLEAR PIR6
ERROR 170 :PIR6 CAME IN ON

A 2223322323233 3333232222323 3R 32t R iRttt tii il ddd

;PIR3 DISABLED BY MGMT
4%: CLR MMRO ;TURN RELOCATION OFF

abR a#PIRQ ;CLEAR PIR LEVEL 6

Vv #6S ,a/PIRQVEC  ;SETUP PIRQ VECTOR

MOV #78 ,MMMVEC ;SETUP MEM MGT VECTCR

MOV #8$ ,SLPERR ;SETUP ERROR LOOF

MOV #B1T11,a#140000 ;PUT PIR3 ENABLE BIT IN PAGE 6
8s: MOV #STACK,SP sINITIALIZE THE SP

MOV #1001, a#MMRO :sTURN ON RELOCATION

SPL 2 ;LOWER CPU TO LEVEL 2

MOV a#140000,a4PIRQ ;SET PIR3 & MGMT
;FAILURE, PIR3 CAME THRU

6%: CLR MMRO ;TURN OFF RELOCATION
CLR a#PIRQ ;CLEAR PIR3
ERROR 171 ;PIR3 CAME IN ON

L
AR AR A AR AR AR RN R AR A A A A AR AAAARARAAARARARAAAAA R AR AR AR AR ARk e

“STACK LIMIT YELLOW DISABLED BY PARITY ERROR

7$ CLR SMMMRO :TURN RELOCATION OFF
CLR afPIRQ *CLEAR PIR LEVEL 3
MOV #9% , SLPERR *SETUP ERROR LOOP
MOV #108,3#ERRVEC  :SETUP THE ERROR VECTOR
MOV #1038, a#CACHVEC :SETUP CACHEVEC
MOV #PRS . @WCACHVEC+2 ;PUT PRIORITY 5 IN CACHE VECTOR PSW
MOV #170000, R4 :PUT MAINT REG DATA IN R&
MOV MMAINT ,R2 *PUT ADDRESS OF MAINT ON R2
98 : CLR a#370 *ENSURE LOCATION 370 CLEAR
MOV #376.SP “SETUP THE SP TO YELLOW ZONE
B8R 11% :GO TO 128
LOC=. :THIS MAKES
LOC=-38L0OC *THE NEXT INSTRUCTION
LOC=LOC +4 *FALL ON -
.=L0C *AN EVEN WORD
118: MOV R4, (R2) “SET MAINT REG
NOP :0DD WORD GOOD PARITY
INC (SP) *CAUSE YEL ZONE (GOOD PARITY)
TST R1 *0DD WORD BAD PARITY

;SHOULD TAKE PE TRAP THEN YEL ZONE TRAP
108: CLR (R2) ;CLEAR MAINTENANCE REGISTER

NOP
(MP #PRS ,a#370 sDID CACHVEC PSW GET STACKER?

SEQ 0056

=
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13 MEM MGT AND PE TRAP PRIORITY ARBITRATION

BEQ 12% ;BRANCH IF YES
MOV #STACK , SP :RESTORE THE SP
ERROR 172 :YEL ZONE CAME THRU ON PE TRAP
ttttttttttttttttttitttttttitttttttttttt.tttttitttttt.tttttttitt
:MEMORY MANAGEMENT TRAP DISABLED BY PARITY TRAP
i2s:  mov #138,SLPERR ;SETUP ERROR LOOP

MOV #158.AMMVEC  :SETUP MEM MGT VECTOR
MOV #158 S#CACHVEC :SETUP CACHVEC
MOV #PR7 . a#CACHVEC+2 ;RESTORE EACH VEC PSW
MOV #170000, R4 :PUT MAINT DATA IN Ré4
MOV #MAINT ,R2 *PUT ADDRESS OF MAINT REG IN R2
MOVB  #4,a#KIPDR6 *ENSURE PAGE 6 TRAPS
138: MOV #STACK, SP SINITIALIZE THE SP
MOV #1007, 8#MMRO - TURN RELOCATION ON
BR 168
LOC=.
LOC==38L0C
LOC;%0C+4
. =LL
168: MOV R&, (R2) :SET MAINT REG (PARITY GOOD)
NOP ‘0DD WORD PARITY GOOD
INC 140402 *INC HAS GOOD PARITY BUT ADDRESS
*HAS BAD PARITY. CAUSES MM TRAP
*AND PE TRAP

;TEST OK
15%: ﬁbg (R2) ;CLEAR MAINT REG
CLR MMRO : TURN RELOCATION OFF
CMP 2(SP) ,APR7 ;DID PE TRAP OCCUR FIRST?
BEQ 14$ sBRANCH IF YES
ERROR 173 :MEM MGT TRAP CAME

148: MOV #CPSPUR,a#ERRVEC ;RESTORE LOCATION 4
MOV #SPUR,a#CACHVEC ;RESTORE LOCATION 114
MOV #-1,34MEMERR ;CLEAR MEM ERROR REG
CLR a#CPUERR sENSURE CPUERROR CLEAR
 CONT INUE

iS22 ddd i i i i i s R R0t 0R202 R R 22 2]

THE NEXT TEST USES THE MAPPING BOX AND THE CACHE TO
GENERATE A PARITY ERROR ON THE UNIBUS.

AR R AR A AR AR A AR A A AR A A A A AR AR A A A AR A A AR A AR A A AR A AR A A A A A A A A A A A A A A Ak

TEST 4 UNIBUS PARITY ERROR

THIS TEST MAKES A REFERENCE TO MEMORY THRU THE MAPPING
BOX THAT WILL CAUSE A PARITY ERROR. IF THE ABORT DOESN'T
HAPPEN THEN THE PROBLEM IS ON UB(B.

NOTE: MAP REGISTER O AND 1 ARE NOT USED IN CASE THE PROGRAM
IS RUNNING UNDER ACT11.
CRRRRARRRRARRRRRRRRR AR AR AR RRR AR R AR AR R R AN RR R AR R AR R AR AR AR RRRRRR RN
SCOPE
MOV #77406,a#KIPDR6 ;SETUP PDRé6
MOV #60, 34MMR3 ;SETUP MMR3
MOV #STACK,SP sINITIALIZE THE SP
MOV #MAPL?2 RO ;GET ADDRESS OF MAP REG 2
MOV #36,R1 ;SETUP SOB COUNT

T
NS % % % % % % % %% % B

—
S

— . LI R I T IR I T TS IO I Y

SEQ 0057

Pan Y cun
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CEXKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 33

CEKBOD.P11  16=MAY-79 08:58 T4 UNIBUS PARITY ERROR SEQ 0058
1650 006332 012737 006344 000004 MOV #58 S¥ERRVEC  ;SETUP ERROR VECTOR
1651 006340 005720 8$: ST (ROJ + *SEE IF MAP REG IS ENABLED
1652 006342 000420 BR 6$ *BRANCH IF YES
1653 006344 062700 000002 5§ : ADD #2.R0 *ADJUST RO TO NEXT REGISTER
1654 006350 077105 SOB R1.8$ “TEST NEXT REGISTER
1655 006352 012706 001500 7%: MOV #STACK,SP :RESTORE THE SP
1656 006356 005737 001500 TST $PASS ‘FIRST PASS?
1657 006362 001105 BNE $EOT *BRANCH IF NO
1658 006364 032737 040000 177570 BIT #SW14, ANSWR :1S TEST BEING LOOPED ON?
1659 006372 001101 BNE $EOT :BRANCH IF YES
1660 006374 104400 070326 TYPE LEM724 :TYPE MESSAGE
1661 006400 000137 006576 JMP $EOT *GO TO NEXT TEST
1662 006404 005010 6% CLR (RO) *ENSURE MAP REG HIGH CLEAR
1663 006406 162700 000002 SUB #2.RC *GET ADDR OF MAP REG LOW
1664 006412 012710 140000 MOV #140000, (RO)  :PUT ADDR OF PAGE 6 IN MAP REG
1665 006416 072027 000005 ASH #5,R0 *ADJUST ADDR FOR PAR6
1666 006422 052700 170000 BIS #170000,R0 *SET UNIBUS ADDR BITS 3
1667 006426 010037 172354 MOV RO, a#K IPARG *PUT IN PAGE 6 PAR
1668 006432 012737 005701 140000 MOV #5701,a4#140000 :PUT WORD WITH PAD PARITY IN 140000
1669 006440 012704 170000 MOV #170000, R4 :PUT MAINT REG DATA IN Ré
1670 006444 012702 177759 MOV #MAINT ,R2 :PUT ADDRESS OF MAINT REG IN R2
1671 006450 012737 006472 001512 MOV #13 ., SLPERR *SETUP ERROR LOOP
1672 006456 012737 006534 000000 MOV #4S. N0 *SETUP LOCATION ZERO
1673 006464 012737 006554 000114 MOV #2% a#CACHVEC  :SETUP CACH VECTOR
1676 006472 012706 001500 is: MOV #STACK, SP :INITIALIZE THE SP
1675 006476 052737 000001 177572 BIS #BITO,3#MMRO - TURN RELOCATION ON
1676 006504 000407 BR 3$ 16O TO TEST
1677 006506 LOC=.
1678 006504 LOC==38! OC
1679 006510 LOC=LOC +4
1680 006510 .=L0oC
1681 006510 010412 3%: MOV R4, (R2) ;SET BITS IN MAINT REG
1682 006512 000240 NOP 1GOOD PARITY ON ODD WORD
1683 006514 005037 140000 CLR a#140000 *EXECUTE A DATIP THRU THE
1684 *MAP THAT CAUSES A PE
1685 :FAILURE, NO ARORT
1686 006520 005012 (LR (R2) :CLEAR MAINT REG
1687 006522 000240 NOP
1688 006524 005037 177572 CLR MR :TURN RELOCATION OFF
1689 006530 104174 ERROR 174 *NO UNIBUS PE ABORT
1690 006532 000410 BR 28
1691 :TRAPPED TO WRONG VECTOR
692 006534 005012 is: (LR °  (R2) :ENSURE MAINT REG CLEAR
1693 006536 000240 NOP
169 006540 005037 177572 CLR AMMRO :TURN OFF RELOCATION
1695 006544 012737 177777 000004 MOV #-1,aERRVEC  -CLEAR ERROR REGISTER
1696 006552 104175 ERROR 175 *TRAPPED TO ZERO
1697 STEST OK
1698 006554 005012 5% CLR (R2) :ENSURE MAINT REG CLEAR
1699 006556 000240 NOP
1700 006560 005037 177572 CLR MMRO :TURN RELOCATION OFF
1701 006564 012737 177777 177744 MOV #-1,34MEMERR  -CLEAR ERROR REG
1702 006572 005037 172516 CLR MR 3 *ENSURE MAP TURNED OFF
1703 006576 $EOT: »
1704 AR R A AR A AR R AR R AN AR AR AR R AR AR AR AN A AR AN R AN AR AR NN R R AN R R R AR RN RS

1705 S*TEST § CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES
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CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16=-MAY=-79 09:11 PAGE 34

CEKBDD.P11 16=-MAY-79 08:58 15 CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES SEQ 0059
1706 )
1707 :«THIS TEST IS A TEST OF BOTH THE AMX, CPU INPUTS, AND
1708 :*THE CACHE ERROR ADDRESS REGISTER. A SET OF ADDRESSES IS

3

;*GENERATED AND A MAIN MEMORY ADDRESS AND CONTROL LINE

17
1710 :*PARITY ERROR IS FORCED AT EACH, THEREBY LOCKING UP
171 :*THE ADDRESS ON THE OUTPUT OF THE AMX IN THE ERROR
1712 :*ADDRESS REGISTER. THE MANNER IN WHICH THIS IS DONE
1713 :*]S AS FOLLOWS: FIRST THE ADDRESS IS GENERATED;
1714 :«THEN, IF IT IS A VALID ADDRESS (THAT IS, IF IT IS NOT
1715 :*BEYOND THE LIMITS OF MEMORY AS DISPLAYED IN THE
1716 :«SYSTEM SIZE REGISTER), THESE THREE INSTRUCTIONS ARE MOVED
1717 ;*TO THAT AREA OF MEMORY :
1718 A ONE : MOV R1,(R2)
1719 i 28: CLR (R2)
1720 . 3%: RTS PC
1721 :%2% IS THE ADDRESS BEING TESTED. THE INSTRUCTION
1722 :«AT ONE IS GIVEN CONTROL BY A "JSR PC'. R1 IS MADE
1723 :*TO CONTAIN #2 AND R2 CONTAINES THE ADDRESS OF
1724 :«THE MAINTENANCE REGISTER, SO THAT AFTER THE 'MOV R1,(R2)°*
1725 :*]S EXECUTED A PARITY ERROR SHOULD OCCUR ON THE
1726 ;*MAIN MEMORY ADDRESS AND CONTROL LINES WHEN THE
1727 J*NEXT INSTRUCTION IS FETCHED.
1728 :*THE ADDRESSES USED ARE GENERATED FOLLOWINT THIS PATTERN
1729 I 200000
1730 i* 200002
1731 i 200004
1732 i 200010
1733 Jw 200020
1734 o 200040
1735 i* 200100
1736 ;” 200200
1737 o™ 200400
1738 *® ETC. TO:
1739 i* 240000
1740 I* 300000
1741 Iw 400000
1742 I 400002
1743 L 400004
1744 i 400010
1745 . * ETC. TO
1746 i 500000
1747 o 600000
1748 - 1000000
1749 Iw 1000002
1750 I 1000004
1751 I FIt.
1752 ;*THE PATTERN CONINUES UNTIL AN ADDRESS IS GENERATED THAT 2
1753 ;*]S TOO LARGE.
1754 :*MEMORY MANAGEMENT IS SET UP TO FULL 22-BIT MODE, SO
1755 :*]F THE USER WANTS TO HAVE THE EXECUTION OF THIS
1756 :*TEST DELETED HE CAN SIMPLY BY TURNING ON THE APPORPRIATE
1757 ;*CONSOLE SWITCH WHICH HAS BEEN DESIGNATED FOR THE
1758 ;*PURPOSE OF DELETING THE EXECUTION OF TESTS WHICH
};gg ;*MAKE USER OF MEMORY MANAGEMENT.
- &
1761 :'.'itittlttttttttltttttttttttttt.ittttttitttt.Qﬁt'tt.Qtlttttittttt




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 3CA(1052)
16-MAY-79 08:58 5

CExBDL.P11

1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778

1790

SRE

SRR

00 0o Co 0o 0o 0o 0o 0O
— e — ) — — —
NOWNMBWN=O

006576
006600

006732
006736

006744

006752
006756
006762
006766

006774
006774
007002
007004

007012

000004
012737
000005

012737

113737
012737

104422
012700
012701
012702
012703
010122
077302
005020
012720
012720
012720
012720
012720
012720
012710
012737
012737
104424

000000
000000
042737

012737
005037
005037

005037
012737

023737
001006
023737
001002

000020

007504

001502
054076

172340
077406
172300
000010

000200
000400
000600
001000
001200
001400
177600
000020
000001

000002

000014
007472
007474

007462
000001

007464
007462

001676
054230

001626
000114

172516
177572

006732

177746

007464

007474
007472

TSTS:
X=$TN=1

1%:

XLOADR: .
XHIADR: ,

X1:
.DOUBLE

I §
16=MAY=79 (09:11 PAGE 35

CACHE ADDRESS MULTIPLEXER, AMX, (PU INPUTS TEST FLOATING ONES

SCOPE
MOV

MOV

BIC

MOV

CLR
CLR
CLR
MOV

#20,8$TIMES

#TST6,SKAD

$STSTNM,STMPO
#SPUR , a# CACHVE(

#K IPARO , RO
#77406 ,R1
#x1PDRO,R2
#10,R3
R1,(R2)+
R3'1s

(RO) +

#200, (RO)+
#5400, (RO) +
#600 . (RO) +
#1000, (RO) +
#1200, (RO) +
#1400, (RO) +
#177600, (RO)
#20, 4MMR3
#1.34MRO

0
0
#2 ,XLOADR

#MOM1 ,a# CONTRL

XADR3
XADR3+2
XADR1

#1 ,XADR1+2

;:D0 20 ITERATIONS

;SET THE SKAD REGISTER
;IN CASE THE TEST ABORTS.

JINITIALLY EXPECT NO ERRORS

;SEE _IF THIS TEST SHOULD
sBE EXECUTED. THE CONDITION
sTEST IS THE DESIGNATED
;CONSOLE SWITCH.
JINITIALIZE THE KERNAL
;SPACE MEMORY MANAGEMENT
;REGISTERS

;TURN ON MEMORY MANAGEMENT

:DETERMINE FROM THE SYSTEM
:SIZE REGISTER WHAT THE
JHIGHEST ADDRESSABLE WORD

;OF MEMORY IS.

:LOW ORDER 16-BITS OF THE
;ADDRESS AND HIGH ORDER 6-BITS
:SET THE HIGHEST WORD MINUS TWO
;IN XLOADR.

;FORCE MISSES TO BOTH GROUPS.
;INITIALIZE STORAGE

;LOCATICNS USED TO GENERATE
;THE SERIES OF TEST ADDRESSES.

PRECISION COMPARE OF TWO 22-BIT ADDRESSES
XADR1+2,XADR3+2 ;COMPARE THE HIGH ORDER

CMP
BNE
CMP

BNE

648
XADR1,XADR3

64%

:PARTS OF XADR1 AND ARGZ.
;COMPARE THE LOW ORDER

;PARTS.

SEQ 0060
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CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 36 sipse

CEXBDD.P11 16=-MAY-79 08:58 TS CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES
}g}g 007014 000137 007436 JMP X11 :THEY WERE EQUAL'!
1820 007020 103402 64%: BLO 65%
1821 007022 000137 007032 JMP X2 ;THE FIRST ADDRESS IS LARGER
1822 ;THAN THE SECOND!
1823 007026 000137 007436 65%: JMP x11 ;THE FIRST IS LESS THAN THE
}ggg sSECOND.

1826
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CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16=MAY=79 09:11 PAGE 37
16=MAY=79 08:58 TS

CExBDD.P11
1827 007032

1829 007032
1830 007040
1831 007046
1832 007054
1833 007060

1838 0070¢6

1841 007066
1842 007074
1843 007076

1845 007104

1849 007106

1851 007112
1852 007114

1854 007120

1857 007124

1875 007132
1876 007136
1877 007142
1878 007146

1880 007150
1881 007152
1882 007156

013737
013737
063737
005537
063737

023737
001006
023737

001002

000137

103402
000137

000137

012737

013703
013702
162703
005602

010300
042700
062700

007462
007464
007472
007470
007474

007470
007466

007502

007502
007124

007124

007466
007470
000002

177701
140000

007466
007470
007466

007470

006734
006732

001512

CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES

X2:
;DOUBLE PRECISION ADDITION, UNSIGNED

MOV XADR1, XADR2
MOV XADR1+2, XADR2+2
ADD XADR3, XADR2
ADC XADR2+2
ADD XADR3+2, XADR2+2
X3:
:DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES
CMP XADR2+2, XLOADR+2 :COMPARE THE HIGH ORDER
BNE 64$ :PARTS OF XADR2 AND ARG2.
CMP XADR2,XLOADR  -COMPARE THE LOW ORDER
BNE 649 ;PARTS.
JMP XDONE :THEY WERE EQUAL'
64%:  BLO 65$
JMP XDONE :THE FIRST ADDRESS IS LARGER
“THAN THE SECOND'
658:  JMP A *THE FIRST IS LESS THAN THE
SECOND.
X4 : MOV #x4 , SLPERR

;CONVERT THE 22-BIT ADDRESS IN XADR2 TO VIRTUAL ADDRESS
sWHICH WILL RELOCATE THROUGH KIPAR6: SET UP KIPARG:
;TURN ON MEMORY MANAGEMENT. PUT THE INSTRUCTIONS:

: 1$: MOV R1. (R2)
; 28: CLR (R2)
3$: RTS PC

;AT THE LOCATION BEING TESTED, WITH 2$=TEST ADDRESS:
;PUT A PATTERN,000002, IN R1 FOR THE MAINTENANCE
sREGISTER TO FORCE BAD PARITY ON THE MAIN MEMORY
;ADDRESS AND CONTROL LINES. PUT THE ADDRESS OF

:THE CACHE MAINTENANCE REGISTER IN R2. PUT THE
;ADDRESS, X6, IN LOCATION CACHVEC TO TAKE CARE OF THE
sWHICH IS BEING FORCED. JSR TO THE ABOVE ROUTINE.

;SO THAT IF THE PARITY ERROR DOES'NT OCCUR

;THE 'RTS PC', AT 3% ABOVE, WILL HANDLE IT.

MOV XADR2,R3
MOV XADR2+2 ,R2

SuB #2.R3
SBC R2
MOV R3,RO

BIC #177701 RO
ADD #140000.R0

SEQ 0062




CEKBD=D PDP

CEKBDD. P11

1883

888 |

CERPE R PR S SRR T LG

VOOV OOVOOVOVO0
— e D ) ) d — ) o —d
VONOWVSWN=O

P e T T S Y N W S Y Y P O S Y i A R O R

O
N
-h

007162
007166

007172
007200
007206
007212
007220

007226
007232

007236
007244
007246
007250
007250
007252
007256
007256
007264
007266

007274

007276

007302
007304

007310

007314
007316
007320
007326

007332
007340
007346
007354
007356

007360
007362

073227
010337

012737
012737

012710
012760
012760

012701
012702

012737
000240
004710

104022
000137

023737
001006
023737

001002

000137

103402
000137

000137

005726
022626
012737
000137

013737

013737
013737
005726
022626
104023
012737

177772
172354

000020
000001

010112

005012
000207

000002
177750
007256

007370

007470
007466

007314

007332
007332

177777
007370

177744

177740
177742

177777

000114

1777462
177740

177744
001630

001634
001636

177744

XS5:

1%:

X6:
;DOUBLE

64%:

65%:

X7:

X8:

11/70-74MP_CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)
16-MAY-79 08:58 TS5

L S
16=MAY=79 09:11 PAGE 38

CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES

ASHC
MOV

MOV
MOV

MOV
MOV
MOV

MOV
MOV

MOV
NOP
JSR

ERROR
JMP

'-6¢R2
R3,a#K1PARG

#20,a#MMR3
#1,34MR0

#010112, (RO)
#005012,2(R0O)
#000207,4 (RO)

#2 ,R1
#MAINT ,R2

#X6,a#CACHVEC
PC. (RO)

22
X9

;000207
;SET UP THE REGISTERS

:TURN ON MEMORY

*MANAGEMENT .

*SET UP THE TEST INSTRUCTIONS.
2010112 = *MOV R1,(R2)*
2005012 = 'CLR (R2)"

'RTS PC’

;SET UP THE PARITY ERROR
;TRAP VECTOR AND GO.

;NO TRAP OR ABORT OCCURRED!

sMAINTENANCE FUNCTION
;FOR BAD PARITY ON

;THE MAIN MEMORY ADDRESS
;AND CONTROL LINES FAILED

PRECISION COMPARE OF TWQ 22-BIT ADDRESSES

CMP
BNE
tMP

BNE

JMP

BLO
JMP

JMP

XADR2+2,LOADRS +2
643

XADRZ2 ,LOADRS
64$

X7

65%
X8

X8

(SP)+
(SP)+,(SP)+
ﬁ;" .a#MEMERR
X

AA#MEMERR , $TMP1

a#LOADRS ,$TMP3
a#HIADRS , $TMP4
(SP)+
(SP)+,(SP)+

23
#-1,a#MEMERR

: COMPARE THE HIGH ORDER

;PARTS OF XADR2 AND ARGZ.
;COMPARE THE LOW ORDER

;PARTS.

;THEY WERE EQUAL!

:THE FIRST ADDRESS IS LARGER
;THAN THE SECOND!:

:THE FIRST IS LESS THAN THE
:SECOND.

;PARITY ERROR OCCURS.
;RESTORE THE STACK.

sAND CONTINUE SINCE

;THE CACHE ERROR ADDRESS
;REGISTER WAS SET CORRECTLY.

;REPORT VALID TEST
sFAILURE.

SEQ 0063




CEKBD=D PDP 11/70~74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)
8 TS CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES

CEKBDD.P11

1939
1940
1941
1942
1943
1944
1945
1946
1947

007370
007374
007400
007404
007406
007412
007414
007422

16-MAY-79 08:5

177572
172516
007472
007474

000002 007472

X9:

CLR
CLR
TST
BNE
TST
BNE
MOV
BR

MMMRO
A#MMR3
XADR3
X10
XADR3+2
X10

#2 ,XADR3

X12

L]
16=MAY=79 09:11 PAGE 39

;TURN OFF MEMORY MANAGEMENT.

;GET READY TO GENERATE
;THE NEXT TEST ADDRESS.

SEQ 0064
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CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16=MAY-79 09:11 PAGE 40
CEKBDD.P11 8 TS

1948
1949
1950
1951
195
195

3%

FEEZRBLTRIR

g

1968

1990

— ) —d D —d =D

SR EREERERE

007504
007506
007514

007522
007530

007536

012737
000006

012737

113737
012737

104422

16-MAY-79 08:5

007472
007474

000020

010404

001502
054076

001676

054230

001626
000114

CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES

x10: ASL XADR3
ROL XADR3+2
BR X12

X11: ASL XADR1
ROL XADR1+42
CLR XADR3
CLR XADR3+2
Xx12: JMP x1

XADR1: .WORD O
.WORD O
XADR2: .WORD O
.WORD 0
XADR3: .WORD O
WORD O
XADR4: .WORD O
.WORD O
XDONE: RSET sDONE !
S IRARRRRAAARARRARRRRAARAR AR RRRAREE AR AR AR RRARRRRRRRRRR R RN
'*TEST 6 CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES

tTHIS IS ANOTHER TEST OF THE AMX WHICH IS CARRIED
:*0UT USING THE SAME METHOD AS IN THE PREVIOUS TEST
s«ALL THAT IS DIFFERENT IS THE SERIES OF TEST ADDRESSES
s*WHICH IS USED, IN THE PREVIOUS TEST A ONE WAS
;*FLOATED THROUGH A FIELD OF ZEROES TO PRODUCE THE
;*«TEST ADDRESSES, HERE A ZERO WIL BE FLOATED THROUGH
A FIELD OF ONES TO PRODUCE THE ADDRESSES

*BASE ADDRESSES1g§%$2 ARE USE ARE:

377776

777776

1777776

3777776

7777776

17777776

*EACH OF THESE PATTERNS IS TAKEN AND A ZERO IS FLOATED
*THROUGHT THE FIELD OF ONES TO PRODUCE A TEST ADDRESS.

ttl‘itt*tt*tt*ﬁttttttt**ittttﬁ'tttﬁtttt*ﬁit*ttttittttitttttiﬁttﬁ

TST6: SCOPE
MOV

» % % %%

e ‘v!o.o.oinh

»

#20,$TIMES ::D0 20 ITERATIONS
XX=$TN-1
;SET THE SKAD REGISTER
MOV #TST7 ,SKAD ;IN CASE THE TEST ABORTS.

MOVB $TSTNM,STMPO
MOV #SPUR , a#CACHVEC ;INITIALLY EXPECT NO ERRORS.

MMSK P ;:THIS TEST MAKES USE OF
:MEMORY MANAGEMENT SO SEE
:IF THE USER HAS SET THE
:SWITCH DESIGNATED AS
:THE DON'T USE MEMORY

SEQ 0065




CEXBD=D PDP 11/70-74MP CA(HEBDIAGNOSTIC PQRT 2 MACY11 30A(1052)

CEXBDD.

2005
2007

SECEEECEE

RN
VO ~NOWV S W

SRNRS

P11

007540

16~MAY-79 08:5

012700
012701
012702
012703
010122

172340
077406
172300
000010

000200
000400
000600
001000
001200
001400
177600

1%:

XXLOA:
XXHIA:

16-MAY=79 09:11 PAGE 41

CACHE ADDRESS MULTIPLEXER, AMX, (PU INPUTS TEST FLOATING ZEROES

#X |PARO , RO
#77406 R1
#x IPDRO, R2
#10,R3
R1, (R2)0
R3.1$
(RO)+
#200, (RO) +
2600" (RO«
4+
#1000, (RO) +
#1200, (RO) +
#1400 (RO) +
#177600, (RO)
#20, 34MMR3
#1, 34RO

0
0
#2 ,XXLOA

JMANAGEMENT SWITCH.
JINITIALIZE THE KERNAL MODE
JMEMORY MANAGEMENT REGISTERS.

;TRUN ON MEMORY MANAGEMENT

;GET THE LARGEST MEMORY

;WORD ADDRESS INTO XXLOA

JAND XXHIA.

;GET THE ADDRESS OF THE HIGHEST WORD
;WORD MINUS TWO.

SEQ 0066

Yo Yam )
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CEKBDD.P11 16-MAY-79 08:58 T6 CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES

2026

SEQ 0067




D 6
CEKBD-D PDP 11/70-74MP CACHEBDIAGNOSTIC ¢2RT 2 MACY11 30A(1052) 16-MAY-

CExBDD.P11

2027
2028
2029

2030
2031
2032
2033
2034
2035

36

007652

010012

010016
010020

010024

010030

010030
010036
010040

010046

010050

012737

012737
005037
012704
000410

005204
052737
006337
006137

012737
005037

010405
012737

013737

023737
001006
023737

001002

000137

103402
000137

000137

023737
001006
023737
001002

000137

16-MAY-79 08:5

000014

177776
010364
000016

000001
010362
010364
000002
010374

007742
010362
010364
010372
010374

010370

010366

010030

010030
010320

010370
010366

010066

177746

010362

010362

010372

001512
010366
010370

010366
010370

010400
010376

007642
007640

xX1:

XX2:

XX3:

XXé4:

;DOUBLE

64%:

65%:

XX5:
;DOUBLE

79 09:11 PAGE 43

CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES

;FROM NOW ON FORCE MISSES
;7O BOTH GROUPS.

JINITIALIZE

;TURN ON THE NEXT BIT
;IN THE FIELD OF ONES.

JINITIALIZE THE MASK
;USED TO CREATE THE ZERO
;IN THE FIELD OF ONES.

;DETERMINE THIS TEST ADDRESS.

; COMPARE THE HIGH ORDER

;PARTS OF XXADR2 AND ARGZ.
; COMPARE THE LOW ORDER

;PARTS.

;THEY WERE EQUAL!

;THE FIRST ADDRESS IS LARGER

MOV #MOM1 , 3#CONTRL
MOV #177776 . XXADR1
CLR XXADR1+2

MOV #16,R4

BR xx3

INC R&

BIS #1 ,XXADR1

ASL XXADR1 .
ROL XXADR1+42 WS Tes
MOV #2 , XXMASK

CLR XXMASK +2

MOV R4 RS

MOV #XX4 , SLPERR

MOV XXADR1 , XXADR2
MOV XXADR142 , XXADR2+2
BIC XXMASK , XXADR?2

BIC XXMASK+2 , XXADR2+2
PRECISION COMPARE OF TWO 22-BIT ADDRESSES
CMP XXADR2+2 , XXCNST+2
BNE 64$

CMP XXADR2 , XXCNST

BNE 64%

JMP XX5

BLO 65%

JMP XX5

JMP XX10

;THAN THE SECOND:

;THE FIRST IS LESS THAN THE

sSECOND.

PRECISION COMPARE OF TWQ 22-BIT ADDRESSES

CMP
BNE
MP

BNE

JMP

XXADR2+2 ,XXLOA+2
64$
XXADRZ , XXLOA

64%

XX6

; COMPARE THE HIGH ORDER

;PARTS OF XXADRZ AND ARGZ.
;COMPARE THE LOW ORDER

:PARTS.

;THEY WERE EQUAL!

SEQ 0068
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CEKBDD.P11 16=MAY-79 08:58 6 CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES SEQ 0069
2083 010054 103402 648:  BLO 65%
2084 010056 000137 010320 JMP Xx10 :THE FIRST ADDRESS IS LARGER
2085 “THAN THE SECOND'
2086 010062 000137 010066 65%.  JMP XX6 “THE FIRST IS LESS THAN THE
2087 *SECOND.
2088
2089
ggg? 010066 XX6 :
2092 :CONVERT THE 22-8IT ADDRESS IN XXADR2 TO VIRTUAL ADDRESS
2093 *WHICH WILL RELOCATE THROUGH KIPARG; SET UP KIPAR6;
209 *TURN ON MEMORY MANAGEMENT:; PUT THE INSTRUCTIONS:
2095 : 1$: MOV R1.(R2)
2096 : 28: CLR (R2)
2097 38: RTS PC
2098 *AT THE LOCATION BEING TESTED, WITH 2$=TEST ADDRESS:;
2099 *PUT A PATTERN,000002, IN R1 FOR THE MAINTENANCE
2100 ‘REGISTER TO FORCE BAD PARITY ON THE MAIN MEMORY
2101 *ADDRESS AND CONTROL LINES. PUT THE ADDRESS OF
2102 *THE CACHE MAINTENANCE REGISTER IN R2. PUT THE
2103 :ADDRESS, XX7, IN LOCATION CACHVEC TO TAKE CARE OF THE
2104 :WHICH IS BEING FORCED. JSR TO THE ABOVE ROUTINE,
2105 SO THAT IF THE PARITY ERROR DOES'NT COCCUR
5}89 :THE 'RTS PC', AT 3% ABOVE, WILL HMANDLE IT.
2108 010066 013703 010366 MOV XXADR2 ,R3
010072 013702 010370 MOV XXADR2+2 ,R2
010076 162703 000002 SUB #2,R3
010102 005602 SBC R2
010106 010300 MOV R3,R0
010106 042700 177701 BIC #177701,R0
010112 062700 140000 ADD #140000.RC
010116 073227 177772 ASHC  #-6.R2
010122 010337 172354 MOV R3, K IPARG
010126 012737 000020 172516 MOV #20, a4MMR3 :TURN ON MEMORY
010134 012737 000001 177572 MOV #1,34MR0 *MANAGEMENT .

sSET UP THE TEST INSTRUCTIONS.

010142 012710 010112 MoV #010112, (RO) 2010112 = *MOV R1,(R2)*
010146 012760 005012 000002 MOV #005012.2(R0)  :005012 = 'CLR (R2)"
010154 012760 000207 000004 MoV #000207.4(R0)  :000207 = 'RTS PC’
010162 012701 000002 MOV #2,R1 ;SET UP THE REGISTERS
010166 012702 177750 MOV #MAINT ,R2
010172 012737 010210 000114 MOV #XX7 ,a#CACHVEC ;SET UP THE PARITY ERROR
010200 000240 NOP ;TRAP VECTOR AND GO.
010202 004710 JSR PC, (RO)

;NO TRAP OCCURRED!
010204 104024 1%: ERROR 24
010206 000444 BR XX10

;COME HERE ON THE PARITY ERROR

010210 XX7:

ESTSTNTNT NS ST NT NS LST NS ST ST ST TSNS ST T NSNS LSS 1NN
) D e ed D D e d D e ) D e e ) d ) ) D D D D D D e D D D D
(Y] W (W] W NNNNNNNN — d D b —d b D —b D
gw&mrwﬁdsgmwo\nawwagoawomaum-aos
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CExBDD.P11

2139
2140
2141
2142
2143
2144
2145
2146
2147
2148

nN
i
S
O

vivwvon i

ESIAS TSI ST NT ST ST N8
— D d ) d d D
U!Ul& w
ONOVSWN=O

2159

ASIAS LS TN N1 N 1,§
it o ol il il e

010210
010216
010220

010226

010230

010234
010236

010242

010246
010250
010252
010260
010262

010270
010276
010304
010306
010310
010312

010320

010350
010354
010356

010374

010376
010400

010402

023737
001006
023737
001002

000137

103402
000137

000137

005726
022626
012737
000417
013737

013737
013737
005726
022626
104025
012737

006337

16=MAY=79 08:58

010370
010366

010246

010262
010262

177777
177744

177740
177742

177777

010372
010374

007742
177572
172516
000025

007700

1777462
177740

177744
001630

001634
001636

177744

:DOUBLE

64%:

65%:

XX8:

XX9:

XX10:

1%:

XXADR1: .
XXADRZ2: .
XXMASK: .

XXCNST:

Xx11:

CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES
PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP
BNE
(MP

BNE

JMP

BLO
JMP

JMP

TST

RSET

XXADR2+2 ,LOADRS+2 :COMPARE THE HIGH ORDER
648 :PARTS OF XXADRZ AND ARGZ2.
XXADR2,LOADRS  :COMPARE THE LOW ORDER
6498 ;PARTS.
XX8 :THEY WERE EQUAL'
65%
XX9 :THE FIRST ADDRESS IS LARGER
:THAN THE SECOND'
XX9 ;THE FIRST IS LESS THAN THE
:SECOND.
(SP)+ :RESTORE THE STACK.
(SP)+,(SP)+
p;}bawnenfnn :RESET THE CACHE ERROR REGISTERS.
X
SNMEMERR , $TMP 1 :REPORT A VALID TEST
:FAILURE.
a#LOADRS , $TMP3
a#HIADRS , $TMPS
(SP) +
(SP)+,(SP)+
25
#-1,34MEMERR
XXMASK :ROTATE THE MASK.
XXMASK +2
RS
18
XX4
IMMMRO :TURN OF MEMORY MANAGEMENT.
IFMMR3
R4 425
xx11
XX2
8 :USED TO GENERATE TEST PATTERNS.
0 ;USED TO STORE THE CURRENT
0 :TEST PATTERN DURING A TEST.
0 :MASK USED TO PUT A ZERO
0 :IN THE FIELD OF ONES
:TO CREATE A TEST ADDRESS.
BOTPRG :THE SMALLEST ADDRESS
0 :IN MEMORY OVER THIS TEST.

a st sii il SRR SRR R R0 RRRRRRRRR R R R

S*TEST 7

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

SEQ 0070
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CExBDD.P11

010520
010524

010530
010536

010544
010546
010550
010552
010560
010566
010572
010576
010602

010610

16-MAY-79 08:5

000004
012737
000007

012737

113737
012737
012737

104422

012700
012701
012702
012703
010122
077302
005020
012720
012720
012720
012720
012720
012720
012710

012737
012737

104424
000000
000000

042737
012737
005037
005037

005037
012737

000020

011316

001502
054076
054050

172340
077406
172300
000010

001676

054230
001626

000114
000004

010546
177746

011302

G 6
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

Q

;*THIS IS A TEST OF THE UNIBUS INPUTS TO THE AMX

;*THIS TEST IS IDENTICAL TO TSTS IN EVERY THING

:*]T DOES EXCEPT IN THAT TEST THE TEST ADDRESSES WERE

: *REFERENCED THROUGH MEMORY MANAGEMENT STRAIGHT FROM
;#THE CPU TO THE CACHE. HERE THE TEST ADDRESSES WILL
;%GO THROUGH THE MEMORY MANAGEMENT UNIT ONTO THE UNIBUS
:*WHERE THE MAPPING BOX WILL SEND THEM TO THE CACHE
;*AS UNIBUS REFERENCES.
* %

.
: .'Q!‘lﬁt.‘lt"tttt't‘i"..ittt'.it'.t.ﬁ'*'ttttﬁtﬁtttﬁttttt.t't.tﬁtt

TST7:
R=$TN-1
MOV

MOvB
MOV
MOV

MMSKIP

MOV
MOV
MOV
MOV
64%: MOV
SoB
CLR

MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

SIZE
RRLOAD: .
RRHIAD: .WORD

BIC
MOV
CLR
CLR

CLR
MOV

SCOPE
MOV

RR1:

#20,$TIMES

#TST10,SKAD
STSTNM,$TMPO

#SPUR, a#CACHVEC
#CPSPUR ,a#ERRVE(

#K IPARO,RO
#77406,R1i
#K1PDRO,R2
#10,R3
R1,(R2)+
R3,64%
(RO)+
'2000(R0)+
#400, (RO) +
#600, (RO) +
#1000, (RO) +
#1200, (RO) +
#1400, (RO) +
#177600, (RO)

#60,a#MMR3
#1,34#MRO

0

0

#2 ,RRLOAD
#MOM1 , a# CONTRL
RRADR3
RRADR3+2

RRADR1
#1 ,RRADR1+2

;:D0 20 ITERATIONS

sSET THE SKAD REGISTER
;IN CASE THE TEST ABORTS.

sINITIALLY EXPECT NO ERRORS.

JINITIALLY PUT MEMORY
;MANAGEMENT IN A ‘'PASSIVE'
sSTATE, THAT IS MAP ALL
;VIRTUAL ADDRESSES ON TO

s THEMSELVES AS PHYSICAL
;ADDRESSES.

:TURN ON MEMORY MANAGEMENT.

;DETERMINE THE MEMORY

;SYSTEM SIZE.

;LOW ORDER 16-BITS AND

;HIGH ORDER 6-BITS OF THE
sHIGHEST MEMORY WORD ADDRESS.
;GET THE HIGHEST WORD IN MEMORY
sMINUS TWO.

;FORCE MISSES TO BOTH GROUPS

;INITIALIZE STORAGE LOCATIONS
;USED TO GENERATE THE

;SERIES OF TEST ADDRESSES.

SEQ 0071
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010610
010616
010620

010626

010630

010634
010636

010642

010646

010646
010654
010662
010670
010674

010702

010702
010710
010712

010720

010722

010726
010730

010734

010740

010746
010754
010762
010770

023737
001006
023737

001002

000137

103402
000137

000137

013737
013737
063737
005537
063737

023737
001006
023737

001002

000137

103402
000137

000137

012737

013737
013737
162737
005637

16-MAY-79 08:5

011302
011300

011254

010646
011254

slelelele]
i cnd i b
il s cnlh adh aub
WWWWW
o83
on

o+
N

011306
011304

011314

011314
010740

010740

011304
011306
00000

r4
170202

011312
011310

011304
011306
011304

011306

010550
010546

001512

170200
17020¢
170200
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES
;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP
BNE
CMP

BNE

JMP

648 : BLO
JMP

65%: JMP

RRZ2:

RRADR1+2 ,RRADR3+2 ;COMPARE THE HIGH ORDER
649 ;PARTS OF RRADR1 AND ARGCZ.
RRADR1,RRADR3 ;COMPARE THE LOW ORDER

648 :PARTS.

RR17 sTHEY WERE EQUAL'!

65%

RR2 :THE FIRST ADDRESS 'S LARGER

: ;THAN THE SECOND!

RR11 ;THE FIRST IS LESS THAN THE

s SECOND.

;DOUBLE PRECISION ADDITION, UNSIGNED

MOV
MOV
ADD
AD(C
ADD

RR3:

RRADR1,RRADR2

RRADR1+2 ,RRADRZ2+2

RRADR3,RRADR?
RRADRZ2+2

RRADR3+2 ,RRADRZ+2

;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

(MP
BNE
CMP

BNE

JMP

64%: BLO
JMP

65%: JMP

RR4 : MOV

RRADRZ2+2 ,RRLOAD+2

648
RRADRZ ,RRLOAD

648

RRDONE

65%
RRDONE

RR4

#RR4 ,SLPERR

: COMPARE THE HIGH ORDER

;PARTS OF RRADRZ2 AND ARGZ.
;COMPARE THE LOW ORDER

;PARTS.

;THEY WERE EQUAL!

;THE FIRST ADDRESS IS LARGER
:THAN THE SECOND!

JTHE FIRST IS LESS THAN THE
sSECOND.

;CONVERT THE PHYSICAL 22-BIT, ADDRESS IN RRADR2 TO A VIRTUAL ADDRESS
JWHICH WILL RELOCATE THROUGH KIPAR6 TO THE UNIBUS, THEN THROUGH

;THE MAPPING BOX TO THE UNIBUS INPUTS OF THE CACHE AMX.

RRADRZ2 ,a#MAPLOO ;SET UP THE MAP REGISTER 0.

MOV
MOV
SuB
SBC

RRADR2+2 , a#MAPHOD

#2 , a4MAP{ 00
MMAPHOO

SEQ 007¢
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CEKBDD.P11
2307
2308 010774
2309
2310 011000
2311
2312 011006
2313
2314 011014
2315
2316 011022
2317 011026
2318 011034
2319
2320 011042
2321 011046
2322
2323 011052
2324 011060
2325 011062
2326
2327
2328 011064
2329
2330 C11064
2331 011066
2332
2333
233 011072
2335
2336
2337 011072
2338 011100
2339 011102
2340
2341 011110
2342
2343
2344
2345 011112
2346
2347 011116
2348 011120
2349
2350 011124
2351
2352
2353
2354 011130
2355 011132
2356 011134
2357 011136
2358 011144
23597
2360 011150
2361 011156
2362 011164

012700
012737
012737
012737

012710
012760
012760

012701
012702

012737
000240
004710

104030
000137

023737
001006
023737

001002

000137

103402
000137

000137

022626
005726
022626
012737
000137

13737
0313737
013737

140000
170000
000060
000001
010112
005012
000207
000002
177750

011072

011206

011306
011304

011130

011150
011150

177777
011206

177744
177740
177742

172354
172516
177572
000002
000004

000114

177742
177740

177744

001630
001634
001636

RRS:

1%:

I 6
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

MOV
NOP
J3R

ERROR

JMP

#140000.R0

;A VIRTUAL ADDRESS WHICH WILL
;RELOCATE THROUGH KIPARG6.

#170000, a#K IPAR6;RELOCATE TO UNIBUS BASE

#60,a#MMR3
21,30
#010112, (RO)
#005012,2(R0)
#000207,4(RO)

#2.R1
#MAINT ,R2

#RR6 , a#CACHVEC

30
RR9

;ADDRESS OF 000000.
;TURN ON THE MAPPING BOX AND
;22-BIT MODE.

*TURN ON MEMORY MANAGEMENT.
“SET UP THE TEST CODE:
2010112="MOV R1,(R2) "
:005032="CLR (R2)"
OOOZO?"RTS PC’

;SET UP THE REGISTERS USED
;IN THE TEST INSTRUCTIONS.

;SET UP THE PARITY TRAP

JVECTOR.
PC,(RO) ;AND GO.

;NO TRAP OR ABORT OCCURRED!

sMAINTENANCE FUNCTION FOR
;FORCING BAD PARITY ON
;THE MAIN MEMORY ADDRESS
JAND CONTROL LINES FAILED.

:COME HERE WHEN THE FORCED ERROR OCCURS.

RR6:

;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

64%:

65%:

RR7:

RRS:

CMP
BNE
CMP

BNE

JMP

BLO
JMP

JMP

CMP
TST
CMP
MOV
JMP

MOV
MOV
MOV

RRADRZ+2,LOADRS +2

64$
RRADRZ, LOADRS

648

RR7

659
RR8

RR8

(SP)+,(SP)+
(SP)+
(SP)+,(SP)+
#-1,3#MEMERR
RR9

AMEMERR ,$TMP1
a#L OADRS ,$TMP3
a#HIADRS ,$TMP4

: COMPARE THE HIGH ORDER
;PARTS OF RRADR2 AND ARG2.

:COMPARE THE LOW ORDER
;PARTS.

sTHEY WERE EQUAL'

;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND!

;THE FIRST IS LESS THAN THE
sSECOND.

JRESTORE THE STACK.
;CLEAR THE CACHE ERROR REGISTER.

JREPORT A VALID TEST FAILURE.

SEQ 0073
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CEKBDD.P11
2363 011172
2364 011174
2365 011176
2366 011200
2367 011206
2368 011212
2369 011216
2370 011222
2371 011224
2372 011230
2373 011232
2374 011240
2375
2376 011242
2377 011246
2378 011252
2379
2380 011254
2381 011260
2382 011264
2383 011270
2384
2385 011274
2386
2387 011300
2388 011302
2389 011304
2390 011306
2391 011310
2392 011312
2393
239% 011314
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2609 011316
2410 011320
2411
2412
2413 011326
2414
2415 011334
2616 011342
2417 011350

000004
012737
000010

012737
113737

012737
104422

000001
177572
172516
011310
011310

000002

.
1

WW
nNOo

1
n

oo

(oleolele
— b B N
kb 3 b
WWNWWWN
..._..08
RO

010610

000020

012204

001502
054076

177744
RR9:

011310

RR10:

RR11:

RR12:

RRADR1 :
RRADRZ :
RRADR3:

RRDONE :

J 6
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

TST

RSET

(SP)+

é?P)+,(SP)¢

#1 ,3#MEMERR ;CLEAR THE ERROR REGISTER.
IMMMRO ;TURN OFF MEMORY MANAGEMENT.
ANMMR3

RRADR3 ;GET READY TO GENERATE THE
RR10 ;NEXT ADDRESS TO BE TESTED.
RRADR3

RR10

#2 ,RRADR3

RR12

RRADR3
RRADR3+2
RR12

RRADR1
RRADR1+2
RRADR3
RRADR3+?2

RR1
;3 DOUBLE WORD LOCATIONS

;USED TO STORE 22-BIT
sADDRESSES.

solelelelsls)]

;DONE!

e AR AR AR A AR A A AAAA A A AR AN ARAAARAAAAARAAAAAARAARANA AR AR A,

J*TEST 1
. %

¥

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ZEROES

;*THIS IS A TEST OF THE UNIBUS INPUTS TO THE AMX.
s*THIS TEST IS IDENTICAL TO TST6 IN EVERY THING

s*IT DOES EXCEPT IN THAT TEST THE TEST ADDRESSES WERE

s *REFERENCED THROUGH MEMORY MANAGEMENT STRAIGHT FROM
;*THE CPU TO THE CACHE. HERE THE TEST ADDRESSES WILL
:*GO THROUGH THE MEMORY MANAGEMENT UNIT ONTO THE UNIBUS
;*WHERE THE MAPPING BOX WILL SEND THEM TO THE CACHE
;*AS UNIBUS REFERENCES.

*®

.
s AR AR AR AR AR AAA A AR AR AARA AR AN AR AR AR AR AR AR AR AR A AR AR S

TST10:
SS=$TN-1

001676

054230

001626
000174

SCOPE
MoV

MoV
MOvB

MOV
MMSK IP

#20,8TIMES ::D0 20 ITERATIONS

;SET THE SKAD REGISTER
#TST11,SKAD :IN CASE THE TEST ABORTS.

$TSTNM,$TMPO
#SPUR,a#CACHVEC sINITIALLY EXPECT NO ERRORS

SEQ 0074
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CEKBDD.P11

2619
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433

(asleolelolelelaololeololeolelels]
— — ) ) —— e d d ) ) i ) ——d d
— — D D d D d - D D D D D D D
& GRRSISSYYdsaY

0

011436
011440
011442

011450
011456
011464
011470
011474

011476

011570
011576
011600

011606

011610

011614
011616

012710

104424
000000

000000
042737
012737
012737
005037
012704
000410

005204

012737
005037

010405
012737

013737
013737
043737
043737

023737
001006
023737

001002

000137

103402
000137

16-MAY-79 08:5

172340
077406
172300
000010

000200
000400

000600
001000
001200

001400
177600

000002
000014
177776

012164
000016

000001
012162
012164

000002
012174
011540
012162
012164

012172
012174

012170
012166

011626

011626

011436
177746
012162

012162

012172

001512
012166
012170
012166
012170
012200

012176

64%:

SSLOAD:

SSHIAD: .

SS1:

SS2:

SS3:

SS4&:

;DOUBLE

648 :

6
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ZEROES

MOV
MOV

MOV
CLR

MOV
MoV

MOV
MOV
BIC
BIC

cMP
BNE
cMP

BNE

JMP

BLO
JMP

#K IPARO, RO
#77406 R
#x1PDRO,R2
#10,R3
R1,(R2)+
R3,64%
(RO)+

#200, (RO) +
#6400, (RO) +
#600, (RO) +
#1000, (RO) +
#1200, (RO) +
#1400, (RO) +
#177600, (RO)

0

0

#2,SSLOAD
#MOM1 ,a#CONTRL
#177776,SSADR1
SSADR1+2
#16.R4

SS3

R4

#1,SSADR1
SSADR1
SSADR1+2

#2 ,SSMASK
SSMASK +2

R4 RS
#5S4 ,SLPERR

SSADR1,SSADRZ

sINITIALLY PUT MEMORY
JMANAGEMENT IN A 'PASSIVE'
sSTATE, THAT IS MAP ALL
;VIRTUAL ADDRESSES ON TO

s THEMSELVES AS PHYSICAL
;ADDRESSES.

;GET THE MEMORY SIZE.

:22-BIT ADDRESS OF THE

SHIGHEST WORD IN MEMORY.

;GET THE HIGHEST WORD MINUS TWO.

;INITIALIZE

;TURN ON THE NEXT BIT
;IN THE FIELD OF ONES

;INITIALIZE THE MASK USER
;TO CREATE THE ZERO IN
;IN FIELD OF ONES

;DETERMINE THE TEST ADDRESS.

SSADR1+2,SSADR2+2

SSMASK , SSADRZ

SSMASK+2,SSADR2+2
PRECISION COMPARE OF TWO 22-BIT ADDRESSES

gz:DRZ*Z .SSCNST+2
:COMPARE THE LOW ORDER
;PARTS.

SSADRZ2,SSCNST
648

SS5

65%
SS5

: COMPARE THE HIGH ORDER
;PARTS OF SSADRZ? AND ARGZ.

;THEY WERE EQUAL':

;THE FIRST ADDRESS IS LARGER

SEQ 0075
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CEXBDD.P11

2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
249
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517

16-MAY=-79 08:58

011622 000137 012120

011626

011626
011634
011636

011644

011646

011652
011654

011660

011664

011664
011672
011700
011706

011712
011716
011724
011732
011740
011744
011752

011760
011764

011770
011776
012000

012002
012004

023737
001006
023737
001002

000137

103402
000137

000137

013737
013737
162737
005637
012700
012737
012737
012737

012710

012701
012702

012170
012166

011664

012120
011664

012166
012170

000002
170202
140000
170000
000060
000001
010112

000002
177750
012044

011440
011436

170200
170202
170200

172354
172516
177572

000002
000004

000114

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ZEROES

65%: JMP

SS5:

;THAN THE SECOND!
$S10 ;THE FIRST IS LESS THAN THE
sSECOND.

;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP
BNE
(MP

BNE

JMP

64%: 8LO
JMP

65%: JMP

SS6:

SSADR2+2,SSLOAD+2 ;COMPARE THE HIGH ORDER

648 ;PARTS OF SSADRZ AND ARGZ.

SSADRZ2,SSLOAD  ;COMPARE THE LOW ORDER

649 ;PARTS.

SS6 :THEY WERE EQUAL'

65%

SS10 ;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND'

) JTHE FIRST IS LESS THAN THE
sSECOND.

;CONVERT THE PHYSICAL 22-BIT, ADDRESS IN SSADRZ2 TO A VIRTUAL ADDRESS
sWHICH WILL RELOCATE THROUGH KIPAR6 TO THE UNIBUS, THEN THROUGH
;THE MAPPING BOX TO THE UNIBUS INPUTS OF THE CACHE AMX.

MOV
MOV
SuB
S8C
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

MOV

NOP
JSR

1$: ERROR
BR

SSADR2,a#MAPLO0 ;SET UP THE MAP REGISTER 0.

SSADR2+2 , #MAPHO0

#2,a4MAPL 00

SNMAPHOO

#140000,RO :A VIRTUAL ADDRESS WHICH WILL

;RELOCATE THROUGH KIPARG6.
#170000, a#KIPAR6;RELOCATE TO UNIBUS BASE
;ADDRESS OF 000000.

#60, I#MMR3 :TURN ON THE MAPPING BOX AND
;22-BIT MODE.
#1,3/MR0 ;TURN ON MEMORY MANAGEMENT.

*SET UP THE TEST CODE:
#010112,(RO)  :010112="MOV R1,(R2)"
#005012.2(R0)  :005012='CLR (R2)"
#000207.4(R0O)  :000207="RTS PC"

#2 .R1 ;SET UP THE REGISTERS USED

#MAINT R2 sIN THE TEST INSTRUCTIONS.

#SS8,a#CACHVEC ;SET UP THE PARITY TRAP
sVECTOR.

PC,(RO) ;AND GO.

;NO TRAP OCCURRED!
32

SS10
;TRAP TO HERE WHEN THE ERROR OCCURS.

SEQ 0076
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2531
2532
2533
2534

012006

012006
012014
012016

012024

012026

012032
012034

012040

023737
001006
023737

001002

000137

103402
000137

000137

013737
013737
013737

012737
006337

16-MAY-79 08:5

012170
012166

012044

012062
012062

177777

177744
177740
1777462

177777

012172
012174

011540
177572
172516
000025

011476

177742
177740

177744

001630
001634
001636

177744

SS7:
;DOUBLE

64%:

65%:

SS8:

$S9:

S$S10:

1%:

SSADR1:
SSADRZ:
SSMASK :

SSCNST:

SS11:

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ZEROES

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP
BNE
cMP

BNE

JMP

BLO
JMP

JMP

SSADR2+2,LOADRS +2 COMPARE THE HIGH ORDER

64$ :PARTS OF SSADRZ AND ARG?.

SSADR2,LOADRS  :COMPARE THE LOW ORDER

649 :PARTS.

$s8 :THEY WERE EQUAL'

65%

$59 ;THE FIRST ADDRESS IS LARGER
*THAN THE SECOND'

559 “THE FIRST IS LESS THAN THE
*SECOND.

(SP)+,(SP)+

(SP)+ :RESTORE THE STACK

(SP)+, (SP)+

#-1,3MEMERR :CLEAR THE CACHE ERROR

ss10 *REGISTER.

SNMEMERR , $TMP1 :REPORT A VALID TEST FAILURE.

a#LOADRS . $TMP3

FHIADRS . $TMPS

(SP)+

(SP)+,(SP)+

33

#-1,34MEMERR

SSMASK :ROTATE MASK TO FLOAT 0

ggﬂASK*? “TO THE LEFT.

18

$S4

IMMMRO :TURN OF MEMORY MANAGEMENT

SAMMR3 :AND THE MAPPING BOX.

R& 425 *IS THE TEST DONE?

ssi1 : YES

SS2 3

0 :USED TO GENERATE THE

8 *TEST ADDRESSESS.

0

0

0

BOTPRG :CONTAINS THE ADDRESS OF

0 *THE LAST WORD OF THIS PROGRAM.

-DONE !

SEQ 0077
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012204
012206

012214

012222
012230

012236
012244
012246
012250

012252
012260
012264
012266
012274
012276

012304
012310
012312
012316

012320
012324
012326
012330
012332

012352

012354
012356
012362

012364
012370
012372
012374

000004
012737
000011

012737

113737
012737

012737
104424
000000

000000

012737
005737
001007

013737

012700
010020
020037
101774

012700
011001
020001
001411
010037

010137
010037
005037
104034

16-MAY=79 08:5

000004

012442

001502
054076

000014

157776
012250

012436
012246
124704
012436

124704

001640

001632
001634
001636

012436

124704

001676

054230

001626
000114

177746

012436

012246
012436

T10 CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ZEROES

tittttttttttﬁtttitlt*ttttttittitttitttttititittlttt.itittli.".

*TEST 1" CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS DUAL ADDRESS TEST

'THlS TEST PERFORMS A DUAL ADDRESS TEST ON MEMORY LOCATED
;*AT ADDRESSES LESS THAN 160000 (OCT.) OR WITHIN THE FIRST
;#28K. THE PURPOSE IS TO VARIFY THE THE AMX IS WORKING
:*PROPERLY FOR THE LOW ORDER ADDRESS LINES INVOLVED.

':tttittttittti*tttttﬁttQittﬁﬁt.ﬁﬁttiit.ﬁtttlt.tttﬁt'tttt'ttﬁtt.ﬁ

TST11: SCOPE
MOV #4,$TIMES ::D0 4 ITERATIONS

PP=$TN-1
sSET THE SKAD REGISTER
MOV #TST12,SKAD ;IN CASE THE TEST ABORTS.

MOvB $TSTNM,STMPO
MOV #SPUR,a#CACHVEC ;INITIALLY EXPECT NO ERRORS.

PP1: g?gE #MIMO,a#CONTRL ;FORCE MISSES TO BOTH GROUPS
;LOW ORDER 16-BITS AND

PPLOAD: .WORD 0
PPHIAD: .WORD O :HIGH ORDER 6-BITS OF THE
;HIGHEST WORD ADDRESS IN

:mmvo

MoV #157776,PPLIM  ;ESTABLISH THE UPPER LIMIT

TST PPHIAD :FOR THE TEST.

BNE PP2

CMP PPLIM,PPLOAD

BLE PP2

MoV PPLOAD ,PPLIM
PP2: MOV #B0TPRG,RO sTHE LOW LIMIT FOR THIS TEST.
1$: MOV RO, (RO) + ;WRITE THE ADDRESS IN THE

cMP RO,.PPLIM ;ADDRESS.

BLOS 1%

MOV #BOTPRG,RO

PP3: MOV (RO) ,R1 ;GO BACK AND READ BACK THE
CMP RO,R1 ;ADDRESS, CHECK IT AND
BEQ PP4 ;WRITE BACK THE COMPLIMENT.

MOV RO,$TMPS
;REPORT ERROR.
MoV R1,$TMP?2
MOV RO, sTMP3
CLR $THP4
1%: ERROR 34

PP4 : coM (RO) +
CMP RO,PPL IM
BLOS PP$

MOV #BOTPRG,RO :GO BACK AND CHECK
PPS: MOV (RO) ,R1 “THE COMPL IMENTED PATTERNS.
?8: Rg .R2

;WRITE BACK COMPLIMENT.

SEQ 0078
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012376
012400
01%402
012406
012412

0124616
012422

012424
0126§6
012432
012434

012436
012440

012442
012444

012452

012460
012466
012474
012476
012504
012506
012510

012512

012544

012544
012550
012554
012560
012564
012566
012570
012572

020102
001411
010237
010137
010037
005037
104034

005120
020037
0013256
000401
000000

104416

000004
012737
000012

012737
113737

012737
005737
001007

013737

012700
012701
012702

012720

16-MAY-79 08:5

-
RO

8888
oo
&

012436

000002

013102

001502
054076

000014

157776
012510

013076
012506
172340
077406

172300
000010

000200

001676

054230

001626
000114

177746

013076

012506
013076

CACHE ADDRESS MULTIPLEXER, AMX, (PU INPUTS DUAL ADDRESS TEST

C™P R1,R2
BEQ PP6
MOV R2.,$TMPS
MOV R1,$TMP?
MOV RO.$TMP3
CLR STHPG
1%: ERROR 34

PP6: com (RO) +
CMP RO,PPLIM

BNE PP
BR PP7
PPLIM: .WORD O
PP7:  RSET ;DONE !

J.3 (2222222222222 202222220 d 232302230 Ri2022 232 RR2RR0R20R0R022Rdd0R R 2]

S*TEST 12 CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST

*
;*THIS TEST PERFORMS A DUAL ADDRESS TEST IDENTICAL TO
;*TST11, EXCEPT THAT IT IS DONE THROUGH THE MAPPING
;*BOX HERE THEREBY TESTING THE UNIBUS INPUTS TO THE AMX.

%

L4

P L e L e PR T
TST12: SCOPE
MOV #2,$TIMES ;;D0 2 ITERATIONS

TT=$TN-1
;SET THE SKAD REGISTER
MoV #TST13,SKAD :IN CASE THE TEST ABORTS.

MovB STSTNM,STMPO
MOV #SPUR,a#CACHVEC ;EXPECT NO PARITY ERRORS.

TT1: MOV #MIMO,a#CONTRL ;FORCE MISSES TO BOTH GROUPS.

SIZE
TTLOAD: .WORD O :DETERMINE THE HIGHEST
TTHIAD: .WORD O :WORD IN MEMORY.
MOV #157776,TTLIM  :DETERMINE THE UPPER LIMIT
ST TTHIAD *FOR THE TEST.
BNE T2
CMP TTLIM, TTLOAD
BLE T2
MOV TTLOAD,TTLIM
T12:
MOV #K IPARO, RO :INITIALLY PUT MEMORY
MOV #77406,R1 *MANAGEMENT IN A 'PASSIVE'
MOV #x1PDRO,R2 SSTATE, THAT IS MAP ALL
MOV #10,R3 :VIRTUAL ADDRESSES ON TO
648: MOV R1,(R2)+ :THEMSELVES AS PHYSICAL
SOB R3.64$ *ADDRESSES.
CLR (RO) +

MOV #200, (RO) +

SEQ 0079
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012576

012670
012672
012676
012702

012704
012710

012710
012714
012720
012726

012732
012734
012736
012740

012744
012750
012754
012760
012762
012764
012770
012774

012776
013002
013002
013006

013012
013020

16-MAY~-

010037
005037
012737
012701

010011
062700
020037
101761

012700

010037
005037
012737
012701

011102
020002

001411
010037

010237

020037
101745

012700

010037
005037
012737
012701

79 08:5

170200
170202
170000
140000

000002
013076

124704

170200
170202
170000
140000

000002
013076

124704

170200
170202
170000
140000

1725
1775

~N—
o~

172354

172354

172354

1%:

T3:

TTL:

TTS:

c 7
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MOV
ADD

BLOS
MoV

MOV
CLR

MOV

MOV

BEQ
MOV

MOV
MOV
CLR
ERROR

ADD
CMP
BLOS

MOV

MOV
CLR

MOV

100
+
#1000, (RO) +
#1200, (RO) +
#1400, (RO) +
#177600, (RO)

#60, a/MMR3
#1,34MRO
#B80TPRG,RO

;TURN ON MEMORY MANAGEMENT.
;INITIALIZE A POINTER.

RO, a#MAPL 00 ;RELOCATE THE ADDRESS IN
SMMAPHOO ;RO TO THE UNIBUS,
#170000, a#K1PAR6; THROUGH THE MAPPING BOX

#140000,R1 :TO THE CACHE.

RO, (R1) ;WRITE THE ADDRESS IN THE
#2.R0O ;ADDRESS

RO,TTLIM

1%

#B0TPRG,RO

RO, 34#MAPL OO ;RELOCATE THE ADDRESS IN
aMAPH ;RO TO THE UNIBUS,

00
#170000,a#KIPAR6; THROUGH THE MAPPING BOX

#140000.R1 “TO THE CACHE.

(R1) ,R2 :READ BACK THE ADDRESS

RO,R2 *AS DATA IN THE LOCATION

TT4 *IT ADDRESSES.

RO, $TMPS *REPORT ERROR IF NOT
*EQUAL .

R2,$TMP?

RO.$TMP3

$TMP4

35

(R1) ;WRITE BACK THE

#2,R0 *COMPL IMENTED DATA.

RO.TTLIM

T3

#BOTPRG,RO

RO, 3/MAPL 00 :RELOCATE THE ADDRESS IN

;RO TO THE UNIBUS,

#MAPHOO
#170000, a#K IPARG; THROUGH THE MAPPING BOX

#140000,R1

:TO THE CACHE.

SEQ 0080
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2755
2756
2757
2758
2759
2760
2761
27
276
2764
2765
2766
2767

2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783

013102
013104

013112

013120
013126

013134

011102

000004
012737
012737

113737
012737

104422

16-MAY-79 08:58

000002
013076

000040
014254

001502
054076

001676
054230

001626
000114

1%:
TT6:

TTLIM:
TT17:

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST

MOV
MOV
COM
CMP
BEQ
MOV
MOV
MOV
CLR
ERROR

RSET

(R1) ,R2 ;GO BACK AND CHECK
gg,RS “THE COMPLIMENTED PATTERNS.

R2,R3

176

R3,$TMP5 ;REPORT ERROR
R2,$TMP2

RO,$TMP3

$TMP4

35

(R1) :COMPL IMENT BACK THE DATA.
#2,R0

RO.TTLIM

15

17

0
;DONE !

TR RAARAR AR A AR AN AR A A AR AR AR AR AR AR AR AR AR AR AR AR ARt ®

SxTEST 13

b

;*THIS IS A TEST OF THE CACHE ADDRESS MEMORY ADDRESS COMPARATORS.
;*THIS IS A CIRCUIT MADE UP OF SIX 74585 CHIPS, THREE FOR EACH
EACH CHIP COMPARES FOUR BITS OF THE ADDRESS ON THE
;*ADDRESS MULTIPLEXER, AMX, OUTPUT LINES WITH THE RESPECTIVE
;*FOUR BITS FROM THE CACHE ADDRESS MEMORY. TWELVE BITS OF
;*THE ADDRESS ARE BROKEN DOWN THUS: BITS 10 THROUGH 13

;*FOR THE FIRST COMPARATOR; BITS 14 THROUGH 17 FOR

;*THE NEXT; AND BITS 18 THROUGH 21 FOR THE LAST.

;*THE METHOD CHOSEN FOR THIS TEST IS TO TAKE EACH

;*POSSIBLE 4-BIT INPUT CONDITION FOR A COMPARATOR FROM THE
;*ADDRESS MEMORY AND PUT EVERY POSSIBLE 4-BIT COMBINATION

;*ON THE AMX SIDE OF THE COMPARATOR. FOR 4-BITS

;*THERE ARE 16 (DEC) CONDITIONS. THUS FOR EVERY 4-BIT
;*ADDRESS MEMORY INPUT TO THE COMPARATOR THERE ARE

;%16 AMX INPUT COMBINATIONS ONE OF WHICH WILL CAUSE

;*A MATCH AND MAKE THE REFERENCE A HIT. THE OTHER

;%15 SHOULD OF COURSE BE MISSES.

. %

: *GROUP .,

TST13:

SCOPE
MOV

MOV

MOVB
MOV

MMSKIP

CACHE ADDRESS MEMORY COMPARATOR TEST

L AR A AR AR AR AR A AR AR A AR AR AR AR AR AR AR AR A AR AR AR A AR AR

#40,8TIMES ;.D0 40 ITERATIONS
;SET THE SKAD REGISTER
#TST14,SKAD ;IN CASE THE TEST ABORTS.

$TSTNM,$TMPO
#SPUR ,a#CACHVEC

sSEE IF THE SWITCH REGISTER
JREFLECTS THE USERS DESIRE

SEQ 0081
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2811
2812
2813
2814
2815 013136
2816 013142
2817 013146
2818 013152
2819 013156
2820 013160
2821 013162
2822 013164
2823 013170
2824 013174
2825 013200
2826 013204
2827 013210
2828 013214
2829
2830

2833 013224
2835 013226

2841 013232
2842 013240

2844 013246

2853 013252
2854 013256

2858 013260
2859 013266
2860 013272
2861 013276

2863 013300
2864 013306

2866 013310

012720
012710

104424
000000
000000

005037

012737
012737

005037

005737
001010

012737
005037
004737
000432

022737
001010

012737

172340
077406
172300
000010
64%:

ZADLO:
JADH] :

014020

000030 014026
000044 014024

014022

014022 27:

002000 014046
014050
014144

000001 014022 22:

040000 014046

E 7
16=MAY=79 09:11 PAGE 57

CACHE ADDRESS MEMORY COMPARATOR TEST

MOV

MOV
MOV
MOV
So8
CLR

MOV
MOV
MOV
MOV
MOV
MOV
SIZE
~WORD

CLR

MOV
MOV

(LR

TST
BNE

MOV
CLR
JSR

CMP
BNE

MOV

#K 1PARO, RO
#77406 R
#K1PDRO,R2
#10,R3

R1, (R2)+
R3,64$
(RO) +

#200, (RO) +
#6400, (RO) +
#600, (RO) +
#1000, (RO)+
#1200, (RO) +
#1400, (RO) +
#177600, (RO)

0
ZFLGI

#SOM1,2GS
#S1M0, ZGM

ZFLG2

IFLG2
22

#2000, ZTABLE +4
IZTABLE+6
;E.ZCMTBL

#1,7FLG2
23

#40000, ZTABLE +4

;TO ELIMINATE EXECUTION OF ANY TESTS
sUSING MEMORY MANAGEMENT. IF
;SO GO TO THE NEXT TEST.

sINITIALLY PUT MEMORY
JMANAGEMENT IN A 'PASSIVE'
;STATE, THAT IS MAP ALL
:VIRTUAL ADDRESSES ON TO

; THEMSELVES AS PHYSICAL
;ADDRESSES.

;THE HIGHEST ADDRESSABLE
;MEMORY WORD AVAILABLE.

;ZFLG1 INDICATES WHICH GROUP
;1S BEING TESTED.

;ZFLGY = 0, TESTING GROUP 0.
;ZFLGT = 1, TESTING GROUP 1.
;TEST GROUP O FIRST,

:ZGS AND ZGM CONTAIN
sPATTERNS TO BE USED IN

s THE CACHE CONTROL REGISTER.
;ZFLG2 INDICATES WHICH
;4=BIT ADDRESS FIELD, OR
;WHICH COMPARATOR, IS
;BEING TESTED.

;IFLG2 = 0, BITS 10 THROUGH 13
;IFLG2 = 1, BITS 14 THROUGH 17
;ZFLG2 = 2, BITS 18 THROUGH 21
;ZFLG2 = 3, DONE!

;SEE WHICH COMPARATOR

;1S BEING TESTED ON THIS
;PASS AND PUT THE SIXTEEN
;POSSIBLE ADDRESSES NEEDED
;FOR THE TEST IN ZTABLE.
;BITS 10-13

sCALL ZCMTBL TO FINISH THE TABLE.

;BITS 14-17

SEQ 0082
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CExBDD.P11

2867
2868
2869

&

YIYRBBY
OV NN =O

EAEEE

“
~n

013316
013322
013326

013330
013336

013340
013346
013352
013356

013360
013364
013370
013376

013400
013406

013410
013416

013424

013430

oo
—
R
NN
NS

005037
004737
000416

022737
001010

012737
005037
004737
000402
000137
012701
013737
005711

013737
005711

012737
012737

012701

023761

103402
000137

000137

012702

16-MAY-79 08:58

014050
014144

000002

000004
014046
014144
013752

014032
014024

014026

000020
000001

014042

013224
013222

013464
013464

013752

014042

014022

014050

177746
177746

000002

l3:

264:
3 ¥

17
;DOUBLE

64%:

65%:

1%:

28:

CACHE ADDRESS MEMORY COMPARATOR TEST

CLR
JSR
BR

CMP
BNE

MOV
CLR
JSR
BR

JMP

MOV
MOV
TST
MOV
TST

MOV
MOV

MOV

ZTABLE +6
;g.ZCMTBL

#2,IFLG2
24

#6 ,ITABLE +6
ZTABLE +4
;g.ZCMTBL

214

#ZTHR,R1
ZGM,a#CONTRL
(R1)

ZGS ,a#(ONTRL
(R1)

#20, 4MMR3
#1,3MR0

#ZTABLE R

JGET ZCMTBL TO FINISH SETTING
;UP THE TABLE.

;BITS 18<21

;DONE WITH THIS GROUF.

JMAKE ZTHR A HIT IN BOTH GROUPS.

;FROM NOW ON SELECT THE GROUP BEING TESTED
JWHILE MISSING THE OTHER GROUP.

;TURN ON MEMORY MANAGEMENT.

;22-BIT MODE!

JINITIALIZE R1 AS A POINTER
;TO THE ADDRESS WHICH WILL
;BE MADE A HIT.

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

MOV

CMP
BEQ

ZADLO+2,2(R1)
648

ZADLO, (R1)
64$ .
1%

£5%
%

214

#7TABLE ,R2

R1,R2
212

; COMPARE THE HIGH ORDER
;PARTS OF ZADLO AND (R1).

; THEN IF NECESSARY

;COMPARE THE LOW CRDER PARTS.

;.THEY WERE EQUAL!

;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND!

;THE FIRST IS LESS THAN THE
s SECOND.

;INITIALIZE A POINTER TO

;THE ADDRESSES WHICH WILL

;BE FED THROUGH THE COMPARATOR
;AGAINST THE ADDRESS POINTED
;7O BY THE OTHER POINTER, R1

;DON'T TEST THE ADDRESS
JAGAINST ITSELF HERE.

SEQ 0083
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CExBDD.P11

013474

013474
013502
013504
013510

013512

013516
013520

013524

013530

013530
013532
013536
013540
013544
013550
013554

013560
013562
013564
013572
013574
013602
013606
013614

013616

013616
013620
013624
013626
013632
013636
013642

013646
013650
013652
013660
013662

023762

011103
042703
011105
016104
073427
010537
062703

005713
005713
032737
001011
013737
011137
016137
104026

011203
042703
011205
016204
073427
010537
062703

000240
005713
032737
001416
013737

16-MAY-79 08:58

013224 000062
013222

013530

013530
013730

177700

000002
177772
172354
140000

000010 177752
014020 001630

001632
000002 001634

177700

000002
177772
172354
140000

000010 177752
014020 001630

19:
;DOUBLE

64%:

65%:

210:

211:

CACHE ADDRESS MEMORY (COMPARATOR TEST

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

MOV
BIC
MOV

ASHC(
MOV
ADD

TST
TST
BIT
BNE
MOV
MOV
MOV
ERROR

MOV
8IC
MOV
MOV
ASH(
MOV
ADD

TST
BIT
BEQ
MOV

ZADLO+2,2(R2)  ;COMPARE THE HIGH ORDER
64$ ;PARTS OF ZADLG AND (R2).

ZADLO, (R2) “THEN IF NECESSARY

64 :COMPARE THE LOW ORDER PARTS.

210 :THEY WERE EQUAL'

65%

210 :THE FIRST ADDRESS IS LARGER
“THAN THE SECOND'

713 “THE FIRST IS LESS THAN THE
*SECOND.

(R1) ,R3 :GET THE PHYSICAL ADDRESS POINTED

#177700.R3 :TO BY R1 AND ESTABLISH

(R1) ,RS ;A VIRTUAL ADDRESS WHICH

2(R1) R4 :WILL RELOCATE THROUGH

#-6,Ré :KIPAR6. SETUP KIPARG AND

RS, 34K | PARG :LEAVE THE VIRTUAL ADDRESS

#140000,R3 *IN R3.

(R3)

(R3) :SEE IF YOU CAN GET A HIT,

g}g.axnxrnxs

ZFLG1,$TMP1 :NO' REPORT THE FAILURE

(R1) ,$TMP?2

2(R1),$TMP3

26

(R2) ,R3 :GET THE PHYSICAL ADDRESS POINTED

#177700,R3 STO BY R2 AND ESTABLISH

(R2) ,RS ;A VIRTUAL ADDRESS WHICH

2(R2) R4 -WILL RELOCATE THROUGH

#-6 R ‘KIPARG6. SETUP KIPARG AND

RS, 34K | PARG “LEAVE THE VIRTUAL ADDRESS

#140000,R3 :IN R3.

;FOR SCOPING WITH AN OSCILLOSCOPE.

(R3) sMAKE SURE THERE IS NO
m}g,awuxrnls JMATCH. A M]SS?

4
ZFLGT,$TMPI ;GOT A HIT! SO REPORT

SEQ 0084
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CEXBDD.P11

2979
2980
2981

2983

3010

S
n -

gegaes
oONONWVSW

<tetets
NS0

3023

013670
013674
013702
013706
013714

013716

013722
013726

013730
013734
013740

013742
013746

013752
013756
013762
013766
013770
013774
014002
014010
014014

014020
014022

014024
014026
014030
014032
014034

014036
014040

014042
014142

16-MAY=79

011137
016137
011237
016237
104027

062702

020227
001260

062701
020127
001233

005237
000137

005037
005037
005737
001131
005237
012737
012737
005037
000137

000000
000000

08:5

001632
000002
001636
000002

014022
013252

177572
172516
014020

014020
000044
000030
014022
013252

001634
001640

014026
014024

1%:
212:

213:

214:

IFLG1:
IFLG2:

IGM:
ZGS:

ZTHR:

ZTMP1 :
ITMP2:

ZTABLE:
ZTABOT:

H 7
MACY1T 30A{1052) 16=MAY=79 09:11 PAGE 60
CACHE ADDRESS MEMORY COMPARATOR TEST

MOV (R1) ,$TMP? sFAILURE
MOV 2(R1),$TMP3

MOV (R2) , $TMP4

MOV zma) $ TMPS

ERROR 27

ADD #4 R2 :MOVE POINTER TO NEXT AMX

;SIDE COMPARATOR INPUT ADDRESS.
(MP R2,#ZTABOT s DONE?
BNE 28 ;BRANCH IF NOT DONE.

ADD #4 ,R1 ;GO TO THE NEXT ADDRESS

CMP 1 AZTABOT :IN THE TABLE; OR IS THE

BNE 7 ;TEST USING THIS ADDRESS TABLE DONE?
;IF NOT GO TO Z7.

INC ZFLG2 ;IF DONE WITH THESE ADDRESSES

JMP 21 ;GO0 BACK TO COMPUTE THE

;NEXT ADDRESS TABLE, THAT IS
sCHECK THE NEXT 4-BIT
; COMPARATOR

CLR a#MMRO ;TURN OFF MEMORY MANAGEMENT.

CLR MMMR3

TST ZFLG1 :SEE IF BOTH GROUPS HAVE
BNE 215 ;BEEN TESTED. BRANCH IF YES
INC ZFLG) ;OTHERWISE CHANGE THE

MOV #S1M0, 2GS

sPATTERNS USED IN THE CACHE
MOV #S0M1,2GM

;CONTROL REGISTER AND GO

CLR ZFLG2 ;BACK TO TEST GROUP 1.

JMP 21

.WORD 0 ;FLAG WHICH DESIGNATES WHICH
;GROUP IS BEING TESTED, O OR 1.

.WORD O ;FLAG WHICH DESIGNATES WHICH
; COMPARATOR IS BEING TESTED:
;0 - BITS 10 THROUGH 13
:1 = BITS 14 THROUGH 17
;2 = BITS 18 THROUGH 21.

.WORD 0 ;PATTERNS USED IN THE HIT

.WORD 0 ;AND MISS REGISTER.

.WORD 0

.WORD 0

.WORD O

.WORD 0 : TEMPORARY STORAGE LOCATIONS

.WORD O ;USED BY THE ROUTINE, ZCMTBL,
;TO GENERATE THE TEST ADDRESS
;TABLE, ZTABLE.

.BLKW 40 :THE TEST ADDRESS TABLE.

.WORD 0 ;PRECISION, 22-BIT, ADDRESSES.

sTHIS ROUTINE IS CALLED TO GENERATE THE TEST ADDRESS

;TABLE, BY A '"JSR PC,Z2CMTBL".
JENTRY;

IT CLEARS THE FIRST
IT ASSUMES THE THE BASE ADCRESS HAS BEEN

;PLACED IN THE SECOND ENTRY BEFORE CONTROL IS PASSED

SEQ 0085
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014144

014150
014152
014154
014160
014164

014170
014174
014202
014206
014212
014220

014222
014226
014232
014236
014242
014244
014246
014250

014252

014254
014256

014264
014264
014272
014300

012701

005021
005021
012700
012137
012137

01371
013761
063711
005561
063761
077021

012702
012701
012700
042700
060021
005721
077203

000207
104416

000004
012737
000014
012737
113737
104422

16=-MAY-79 08:58

014042

000016
014036
014040

014036
014040 000002
014046

000002
014050 000002

000020
014042
014032
176000

000002 001676

015304 054230
001502 001626

T13 CACHE ADDRESS MEMORY (OMPARATOR TEST

;7O IT; THEN, STARTING WITH THE THIRD ENTRY, IT COMPUTES
;EACH ENTRY BY ADDING THE BASE ADDRESS TO THE PRECEEDING

:ENTRY.
ZCMTBL : MOV #ZTABLE R ;ESTABLISH A POINTER TO
;THE TABLE.
CLR (R1)+ ;CLR THE FIRST ENTRY.
CLR (R1)+
MOV #16,R0
1%: MOV (R1)+,2TMP1 ;SAVE THE CURRENT ENTRY

MOV (R1)+,2TMP2
;sADD THE OFFSET TO THE
;DOUBLE PRECISION ADDITION, UNSIGNED

MOV ZTMP1, (R1)
MOV ITMP1+2,2(R1)
ADD ITABLE+4, (R1)

ADC 2(R1)
ADD ITABLE+4+2,2(R1)
S08 RO,1$ ;LOOP UNTIL ZTABLE IS FILLED.

MOV #20,R2

MOV #ZTABLE ,R1
MOV #ZTHR RO
BIC #176000,R0

2%: ADD RO, (R1)+

TST (R1)+

S08 R2,2%

RTS PC s THE RETURN
215: RSET -DONE !

:'t*ttt"t'tit*t*titﬁttﬁt'tttlﬁ.ﬁﬁtﬁ.ﬁ.ﬁ.ti'ﬁ.ttttitttttttttttttt

S*TEST 14 CACHE ADDRESS MEMORY COUNT PATTERN TEST
s %

;*THIS IS A TEST OF THE ADDRESS MEMORY IN THE CACHE.
;*EVERY BIT IN THE MEMORY IS TURNED ON AND OFF WITHIN
;*THE LIMITATIONS OF MEMORY SIZE. THE MANNER IN WHICH
s*THIS IS DONE IS TO ATTEMPT TO MAKE EVERY ADDRESS
;*IN AVAILABLE MEMORY A HIT IN EACH GROUP.

- %

;:ttttt'ti'ttt'tttltﬁtl'*ttﬁtti*'tttittttttﬁii'ttiti*t'i'tttt.'tt
TST14: SCOPE
MOV #2,8TIMES ::D0 2 ITERAT]IONS
=$TN=-1
BBO:
:SET THE SKAD REGISTER
MOV #TST15,SKAD ;IN CASE THE TEST ABORTS.

MOVB $TSTNM,$TMPO
MMSK [P

SEQ 0086
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CACHE ADDRESS MEMORY COUNT PATTERN TEST

CExBDD.P11

3092 014302
3093 014304
3094 014306

014310
3097 014314
3098 014322

3100 014330
3101 014336

3107 014370

3108

014372
014376
014402

014406
014412
014416
014420
014422
014424
014430

— e e e D e ) cd o e
_a_n_n-a_n_n_a_a_n—as
BOQ\JOU\bWN—'O

WWWWWWNWWWWWW

3122 014434
3123 014440
3124 014444
3125 014450
3126 014454
3127 014456
3128 014460
3129 014462
3130 014466
3131 014472
32 014476
33 014502
34 014506
35 014512

37 014516
3138 014524

3140 014532
3141 014536
3142 014542
3144 014546

3146 014554

B e Y S

104424
000000
000000

005037
012737
012737

012737

012720

012700
012701
012702
012703
010122
077302
005020
012720
012720
012720
012720
012720
012720
012710

012737
012737

005037
005037
005037

012737

16-MAY-79 08:58

015006

000034 015016
000054 015020

054076 000114
014264

001000
015016 177746

002000

015020 177746

015016
177717
177746

014772
124704

177777
177777

172340
077406
172300
000010

000200
000400
000600
001000
001200
001400
177600
000020 172
000001 177
015010

015012
015014

015022 000114

T14

BBLOAD:
BBHIAD:

BB1:

BBZ:

BB3:

64%:

BB :

SIZE
.WORD
.WORD

CLR
MOV
MOV

MOV
MOV
MOV
MOV
TST
MOV
TST
S08

MOV
BIC
MOV

MOV
MOV
CLR
CLR
CLR
MOV
MOV

MOV
MOV

0
0
BBFLGI ;TEST GROUP O FIRST.
#SOMOM1 ,BBGS
#S1MOM1 . BBGM
#SPUR, a#CACHVEC :EXPECT NO ERRORS, FOR NOW.
#8380 ,R0 *MAKE THIS CODE HITS IN
#1000,R1 “THE GROUP NOT BEING TESTED.
BBGS , a¥CONTRL
2000(R0)
BBGM, a#CONTRL
(RO) +
R1,882
BBGS RO :FROM NOW ON FORCE
#177717.R0 *SELECT THE GROUP BE ING
RO, @#CONTRL *TESTED.
#BBADR1,RO ;INITIALIZE.
?gggPRG.(RO)* *CONTAINS THE TEST ADDRESS.

+
(RO) + :CONTAINS THE LOGICAL 'OR®
(RO) + :OF FAILING ADDRESSES.
#-1,(RO)+ *CONTAINS THE LOGICAL 'AND'
#-1.(R0)+ :OF BAD ADDRELSES
#K IPARC ,RO ;INITIALLY PUT MEMORY
#77406 R *MANAGEMENT IN A 'PASSIVE®
#x1PDRO,R2 SSTATE, THAT IS MAP ALL
#10.R3 *VIRTUAL ADDRESSES ON TO
R1,(R2)+ :THEMSELVES AS PHYSICAL
R3,64$ *ADDRESSES.
(RO) +
#200, (RO) +
1200

+

#1000, (RO) +
#1200, (RO) +
#1400, (RO) +
#177600. (RO)
#20, a/MMR3 :TURN ON MEMORY MANAGEMENT.
#1, 4MMRO
BBFLG2 ;INITIALIZE THE ERROR
BBCNT1 *FLAG AND COUNT.
BBCNT1+2
#BBERR1, a#CACHVE C :PREPARE FOR ERRORS.

SEQ 0087
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CEKBDD.P11

3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
NN
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186

NN WWNN N NN AN W NN N
D e T S A e
§88383ﬁ3838383

R

014554
014562
014564

014572

014574

014600
014602

014606

014612

014616
014620
014624
014626
014632
014636
014642

014646
014650
014652

014654
014662

014664
014672

014674
014702
014706

014710
014714
014716
014724
014732

014736
014742
014744
014752
014760
014766

023727
001006
023737
001002

000137

103402
000137

000137

012700

011003
042703
011005
016004
073427
010537
062703

000240
005713
005713

032737
001004

013737
104036

062737
005537
000722

005737

16~MAY-79 08:58

014306
014304

014612

014710
014612

014772
177700

000002
177772
172354
140000

000010

015006

000004
014774

015010

000037
015006
054744

015006

000001
000054
000034
014330

014774
014772

177752

001632

014772

38
Joes P
(o NV ]
N —
oo

(elele]
— b b
v
OO§
N —
(e Jo

. DOUBLE

64%:

65%:

BBS:

1%:

BR7:

BBS8:

CACHE ADDRESS MEMORY COUNT PATTERN TEST

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP
BNE
cMP

BNE

JMP

BLO
JMP

JMP

MOV

MOV
BIC
MOV
MOV
ASHC
MOV
ADD

NOP
TST
TST

BIT
BNE

MOV
ERROR

ADD
ADC

TST
BEQ
MOvB
MCv
JSR

TST

MCV
MOV
MOV
JMP

BBLOAD+2,BBADR1+2 :COMPARE THE HIGH ORDER

648 :PARTS OF BBLOAD AND ARG2.

BBLOAD ,BBADR1  ;COMPARE THE LOW ORDER

64% ;PARTS.

B85 :THEY WERE EQUAL!

65%

BR7 :THE FIRST ADDRESS IS LARGER
*THAN THE SECOND'

885 *THE FIRST IS LESS THAN THE
*SECOND.

#B8BADR1,R0 ;SEi UP MEMORY MANAGEMENT.

(RO) ,R3 ;GET THE PHYSICAL ADDRESS POINTED

#177700,R3 :TO BY RO AND ESTABLISH

(RO) ,RS ;A VIRTUAL ADDRESS WHICH

2(RO) ,R4 ;WILL RELOCATE THROUGH

#-6 R4 :KIPAR6. SETUP KIPARG6 AND

RS, 3 IPARG *LEAVE THE VIRTUAL ADDRESS

#1460000,R3 ;IN R3.
:FOR SCOPING WITH AN OSCILLOSCOPE.

(R3) :TRY TO GET A HIT.

(R3)

#10,@HITMIS  ;WAS IT A HIT?

BR6 :BRANCH IF YES, OTHERWISE
*REPORT ERROR.

BBFLG1,$TMP2

36

#4 ,BBADR1 :MOVE TO NEXT WORD PAIR.

BBADR1+2

B84

BBFLG2 :DID AN ERROR OCCUR IN

8RS8 ;THAT GROUP, IF YES PRINT

#37.81TEMB *AN ERROR SUMMARY

BBFLG1,$TMP1

PC,ERTYPE

BBFLG1 ;HAVE BOTH GROUPS BEEN TESTED?

BBDONE

#1,BBFLG1 :IF NOT, GO BACK AND

#S1MOM1.BBGS  :TEST GROUP 1

#SOMOM1 . BBGM

881

SEQ 0088
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3203

204 014772 000000 BBADR1:
3205 014774 000000

014776 000000 BBADRZ :

3207 015000 000000

3208 015002 000000 BBADR3:
;%?g 015004 000000
§$1% 015006 000000 BBFLGT:
3213 015010 000000 BBFLGZ:
3214

3215

3216 015012 000000 BBCNT1:
g%}g 015014 000000

3219 015016 000000 BBGS :
gsg? 015020 000000 BBGM:
3222 015022 BBERR1:
3223

3224 ;DOUBLE

3225 015022 023737 177742 014774
3226 015030 001006
3227 015032 023737 177740 014772

3229 015040 001002

3233 015042 000137 015060

3235 015046 103402 648%:
36 015050 000137 054076

3238 015054 000137 054076 65%:

3242 015060 032737 000060 177744 BBERRZ:
3243 015066 001002
3244 015070 000137 054076

3246 015074 BBERR3:
3247 015074 013737 015006 001634

3248 015102 012637 001632

3249 015106 005726

3250 015110 013737 177744 001636
3251 015116 013737 1777640 001644
3252 015124 013737 177742 001646
3253 015132 013737 014772 001640
3254 015140 013737 014774 001642
gggg 015146 104040 1%:
3257 015150 053737 014772 014776
3258 015156 053737 014774 015000

L 7
MACY11 30A(1052) 16=MAY=79 09:11 PAGE 64
CACHE ADDRESS MEMORY COUNT PATTERN TEST

.WORD 0 sTHE TEST ADDRESS.

.WORD O

.:828 8 ;LOGICAL °'OR' NF BAD ADDRESSES.

WORD O ;LOGICAL 'AND' OF BAD ADDRESSES.

.WORD 0

WORD O ;FLAG: 1, IF TESTING GROUP 1,
JOR O, IF TESTING GROUP 0.

WORD O .ERROR FLAG: 0, IF NO ERRORS
;OCCURRED IN THE TESTED
: GROUP.

WORD 0 ;ERROR COUNT.

.WORD O

.WORD O ;PATTERNS FOR THE CACHE

.WORD O ;CONTROL REGISTER

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP LOADRS+2 ,BBADR1+2 : COMPARE THE HIGH ORDER
BNE 648 ;PARTS OF LOADRS AND ARGZ.

cMP LOADRS ,BBADR1  ;COMPARE THE LOW ORDER

8NE 64% ;PARTS.

JMP BBERRZ ;THEY WERE EQUAL'!

BLO 65%

JMP SPUR ;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND!

JMP SPUR ;THE FIRST IS LESS THAN THE

sSECOND.

BIT #60 , aMMEMERR sMAKE SURE A CACHE ADDRESS
3:5 EESERS sMEMORY PARITY ERROR OCCURRED.

;REPORT ERROR.
MOV BBFLGT,$TMP3
MOV (SP)+,$TMP2
TST (SP) +
MOV @AMEMERR , STMP4
MOV a#LOADRS ,STMP7
MOV a#HIADRS ,$TMP10
MOV BBADR1,$TMP5
MOV BBADR1+2,$TMP6
ERROR 40

BIS BBADR1,BBADR?  :COMPUTE LOGICAL "OR' OF
BIS BRADR1+2 ,BBADR2+2 :BAD ADDRESSES.

SEQ 0089




M 7
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16=MAY=79 09:11 PAGE 65
CEKBDD.P11 8 T14

3259

015250

015276
015302

012737

013705
042705
005715
000401
022626
012737
012737
000137

104416

16~-MAY-79 08:5

015002
014772
015002
015004
014774
015004

177777
015012
015014

015260

177740
176001

177777
015022
014674

015002

015004

015010

000114

177744
000114

CACHE ADDRESS MEMORY COUNT PATTERN TEST

COM BBADR3 ;COMPUT THE LOGICAL ‘'AND'
BIC BBADR],BBADR3  ;OF THE BAD ADDRESSES.
CoM BBADR3

COM BBADR3+2

BIC BBADR1+2 ,BBADR3+2

COM BBADR3+2

MOV #-1,BBFLG2 ;SET THE ERROR FLAG.
INC BBCNT1 s INCREMENT THE ERROR
ADC BBCNT1+2 s COUNT.

MOV #BBERRS ,a#CACHVEC ;TRY TO GET THE BAD
;ADDRESS OUT OF THE ADDRESS
;MEMORY .

MoV a#L0ADRS ,RS

BIC #176001,RS

TST (RS)

BR BBERRS

BBERR4: (MP (SP)+,(SP)+
BBERRS: MOV #-1,34MEMERR

MOV #BBERR1 ,a#CACHVEC

JMP B86
BBDONE : RSET -DONE !
B e T T T T e T
*TEST 15 CACHE ADDRESS MEMORY PARITY LOGIC TEST

*THIS IS A TEST OF THE PARITY CHECKERS AND PARITY GENERATOR
;*0F THE CACHE ADDRESS MEMORY. EVERY POSSIBLE ADDRESS TAG,

:«BITS 21 THROUGH 10, WHICH CAN BE STORED IN THE CACHE
;*ADDRESS MEMORY IS GENERATED, MADE A HIT AND THE
s*MAINTENANCE REGISTER IS THEN USED TO FORCE A CACHE ADDRESS
;*MEMORY PARITY ERROR AT EACH OF THE ADDRESSES
;*GENERATED. NOTE THAT BITS 9 THROUGH O OF THE ADDRESSES
:*IS NOT OF CONCERN, SO THESE BITS WILL BE THE_ SAME
;*FOR EACH ADDRESS: THIS IS BECAUSE ONLY BITS 21 THROUGH
;%10 ARE STORED IN THE ADDRESS MEMORY THEREFORE ONLY
s*THESE BITS ARE PARITY CHECKED IN THE CACHE ADDRESS

s *MEMORY PARITY CHECKERS. ALSO NOTE THAT THE RANGE

:*0F THE ADDRESSES MUST BE LIMITED TO BETWEEN THE
;*BOUNDS IMPOSED BY THE HIGHEST AVAILABLE MEMORY WORD
;*AND THE LAST WORD OF MEMORY USED BY THIS PROGRAM.

;*THE MANNER IN WHICH THE ERROR WILL BE FORCED
tUILL BE TO PUT THE INSTRUCTIONS:

18: MOV R4, (R2)
" TSTADS: CLR (R2)
" RTS PC

:*AT THE PARTICULAR ADDRESS BEING TESTED, WHERE
*'TSTADS' IS THE ADDRESS BEING TESTED. R4 CONTAINS

."A PATTERN TO BE LOADED IN THE MAINTENANCE REGISTER
s*WHICH WILL FORCE AN ERROR IN THE CACHE ADDRESS
;*MEMORY.; R2 CONTAINS THE ADDRESS OF THE MAINTENANCE
;*REGISTER. NOTE FOR EACH ADDRESS R4 WILL FIRST

;*BE SUCH AS TO CAUSE AN ERROR IN THE LOW

;*BYTE ADDRESS PARITY CHECKER THEN AT THE SAME

SEQ 0090
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PN

015372
015376
015402
015406
015412
015416

015422
015424
015426
015430

015436
015442
015446
015452

015456
015464

015472
015500
015504
015512

015520
015526

015532
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000004
012737
000015

012737

113737
012737
104422

012700
012701
012702
012703
010122
077302
005020
012720
012720
012720
012720
012720
012720
012710

104424
000000

000000
042737

012737
012737

012737
005037
012737
012737

012737
005037

013737

000002

016374

001502
054076

172340
077406
172300
000010

000200
000400
000600
001000
001200

001400
177600

016220
016222

000020
000001

000001
016214

016210

001676

054230

001626
000114

015424

172516
177572

016210

016212
016230

016216

177746
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;*ADDRESS AN ERROR WILL BE FORCED ON THE HI

STEST |
BYTE!

;*THE SEQUENCE OF TEST ADDRESSES WILL BE GE TED
;*TWICE ONCE MAKING THEM HITS IN GROUP O THEN

;*MAKING THEM HITS IN GROUP 1.
. %

L
e 3333333332332 322 3222322323203 2R2220 2ddRd i iRt ddidddddddd)

7ST15:
AA=$TN-1

SCOPE
MOV

64%: MOV

AALOAD: .WORD
AAHIAD: .WORD

AA1: MOV
CLR

MOV

#2,$TIMES

#TST16,SKAD

$STSTNM,STMPO
#SPUR ,a#CACHVEC

#X1PARO, RO
477406 R
#x1PDRO,R2
#10,R3
R1,(R2)+
R3,64$
(Rb)*

#200, (RO) +
#4600, (RO) +
#600, (RO) +
#1000, (RO) +
#1200, (RO) +
#1400, (RO) +
#177600, (RO)

0
0
#2 ,AALOAD

#AATMP2 RO
#176003,R0
RO,AAOQFST
AAOFST+2

#20,a#MMR3
#1,34MRO

#SOM1 ,AAGS
AAFLG1
#1400,AAERGS
#4420 ,AAEXER

#1 ,AAADR1+2
AAADR1

AAGS ,a#CONTRL

o,

.

::00 2 ITERATIONS

:SET THE REGISTER
;IN CASE<THE TEST ABORTS.

sINITIALLY EXPECT NO ERRORS.

sINITIALLY PUT MEMORY
sMANAGEMENT IN A 'PASSIVE'
;STATE, THAT IS MAP ALL
;VIRTUAL ADDRESSES ON TO

; THEMSELVES AS PHYSICAL
;ADDRESSES.

o,

-
4

:ADDRESS OF THE HIGHEST
*WORD IN MEMORY.

;ESTABLISH BITS 9 THROUGH
;0 TO BE PART OF ALL
sTHE TEST ADDRESSES.

;ENABLE 22-BIT MODE
;ADDRESSING

;TEST GROUP Q FIRST, AAGS
;CONTAINS A PATTERN TO
sBE PUT IN THE CONTROL
sREGISTER. AAERGS CONTAINS

;A PATTERN FOR THE MAINT. REG.

;AAADRT CONTAINS BITS
:10 “THROUGH 22 OF

;THE TEST ADDRESS.
JINITIALIZE 1IT.

JSELECT THE GROUP BE ING
JTESTED. MISS THE OTHER
; GROUP.

SEQ 0091
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CEKBDD.P11

3409

b il nd culh ) il il
VNN WN=O

rgrwm«wrw

nN
-

Hrg
RN

015540
540
546
354

1
1
1
15562
15566

(olelelele]
wviviwiuviug

015574
015602
015604

015612

015614

015620
015622

015626

015632

015640
015644
015650
015654
015656
015660
015664

015670
015674

015700

013737
013737

023737
001006
023737
001002

000137

103402
000137

000137

012737

013703

073227
010337

012737

16-MAY-79 08:5

016226
016224

015632

016142
015632

000001

016224
016226
000002

177700
140000

177772
172354

054076

016224
016226
016224

016226

015426
015424

016206

000114

B 8
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CACHE ADDRESS MEMORY PARITY LOGIC TEST

AA2: GET THE TEST ADDRESS
INTO THE AAADRZ2=AAADR1T+AAOFST

;DOUBLE PRECISION ADDITION, WSIGMD

MOV AAADR | ,AAADR?

MOV AAADR1+2,AAADR2+2

ADD AAOF ST ,AAADR?

ADC AAADR2+2

ADD AAOF ST+2 ,AAADR2+2

sSEE IF THIS ADDRESS

;IS A REAL MEMORY LOCATION
:IF NOT THIS GROUP HAS
;BEEN TESTED.

;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP
BNE
CMP

BNE

JMP

64%: BLO
JMP

65%: JMP

AA3: MOV

AAADRZ+2 ,AALOAD+2
;PARTS OF AAADRZ AND ARGZ.
;COMPARE THE LOW ORDER

;PARTS.

648
AAADRZ ,AALOAD

648

AA3

65%
AA8

AA3

#1,AAFLGZ

; COMPARE THE HIGH ORDER

;THEY WERE EQUAL!

;THE FIRST ADDRESS IS LARGER
:THAN THE SECOND!

;THE FIRST IS LESS THAN THE
s SECOND.

;THE ADDRESS IS GOOD! SET
;AAFLG2 TO INDICATE AN -
;ERROR IS BEING FORCED
;ON THE LOW BYTE.

;ESTABLISH A VIRTUAL ADDRESS WHICH WILL RELOCATE
:THROUGH KIPAR6 TO THE TEST ADDRESS.

MOV

AAADRZ R
AAADR2+2,R2
#2,R3

R2
R3,R0
#177700,R0
#140000. R0

#-6,R2
R3.a#KIPARG

#SPUR, a#CACHVEC

;RO CONTAINS THE VIRTUAL
;ADDRESS.

:SET KIPAR6

JRESET VECTOR CACHVEC IN CASE
;A PARITY ERROR OCCURS

JWHILE SETTING UP THE
sINSTRUCTIONS AT THE TEST
;ADDRESS.

SEQ 0092
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3427
3428
3429 015706
3430 015712
3431 015720
3432
3433 015726
3434 015732
3435 015736
3436 015744
3437
3438 015746
3439 015754
3440 015762
3441 015766
3442 015774
3443 015776
3444
3445 016002
3446
3447 016002
3448
3449
3450 016010
3451 016014
3452 016020
3453
3454
3455
3456
3457
3458 016024
3459 016026
3460
3461
3462 016030
3463 016030
3464 016036
3465 016044
3466 016052
3467
3468 016054
3469
3470
3471
3472
3473
34764 016054
3475 016062
3476 016066
3477 016072
3478 016076
3479
3480 016100
3481 016100
3482 016106

012737
0135737
010037
062737
104001
000137

012737

012702
013704
042704

012737

010112
005012
000207

000002

000002
000010

015774

016124

016240

177750
016212
005000

016204
016224
016226

000002

000002
016212
002400

016204
016224

000002
000004

177752
001634
001630
001632

000114

001632
001634
001636

016206

0016
0016

PN

1%:

AA4 :

AAS :

1%:
AAG:

AA16:

C 8
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CACHE ADDRESS MEMORY PARITY LOGIC TEST

MOV
MOV
MoV

TST
TST
BIT
BNE

MCv
MOV
MOV
ADD
ERROR
JMP

MOV

MOV
MOV
BIC

MOV
MOV
MOV
ERROR

MOV
TST
MOV
BIC
JSR

MOV
MOV

;PUT THE INSTRUCTIONS AT
;THE TEST ADDRESS

#010112.(R0) 010112 = *MOV Ré,(R2)'
#005012.2(R0)  :005012 = 'CLR (R2)"
#000207.4(R0O) 000207 = °*RTS PC'
2(RO) ;MAKE THE TEST ADDRESS
2(R0) ‘A HIT IN THE GROUP
#10,aHITMIS  :BEING TESTED!
AASL
#18,$T™MP3 :IF UNABLE TO GET A GIT
AAFLGT,$TMPT JREPORT ERROR!
RO, $TMP?
?2.srnpz
AA7 ;GO TO NEXT TEST ADDRESS.
:THE TEST ADDRESS IS NOW
“A HIT IN THE GROUP
#AAERR1 ,a#CACHVEC ;BEING TESTED. NOW RESET
;CACHVEC TO GO TO THE EXPECTED
;ERROR HANDLER
#MAINT ,R2 *SET R2
" AAERGS R4 *SET R4 WHICH WILL BE
#5000, R4 *LOADED INTO THE MAINT.
;REG SO AS TO FORCE
;A LOW BYTE ADDRESS
*MEMORY PARITY ERROR
*IN THE GROUP BEING
*TESTED.
:FOR SCOPING WITH AN OSCILLOSCOPE.
PC., (RO) *GO TO THE TEST
*ADDRESS !
:RETURN,RTS PC, BACK TO
AAFLG1,$TMP2  :HERE IF THE TEST FAILED
AAADR2.$TMP3  :TO FORCE AN ERROR AT
AAADR2+2,$TMP4 :THE TEST ADDRESS'S LOW
136 ‘BYTE. REPORT THE FAILURE'
:TRY TO DO THE SAME
*THING NOW ONLY FORCE THE
*ERROR ON THE ADDRESSES
*HIGH BYTE!
*THE INSTRUCTIONS ARE
"ALREADY AT THE TEST
#2 ,AAFLG2 *ADDRESS. BUT MAKE SURE
2(R0) SIT IS STILL A HIT!
AAERGS , R& “SET R4 TO FORCE THE
#2400 ,R4 *ERROR ON THE HIGH BYTE.
PC, (RO) “GO DO THE TEST!
:RETURN,RTS PC, BACK TO HERE
AAFLGT,$TMP?  :IF THE TEST FAILED
AAADRZ ,$TMP3 ;IN TRYING TO FORCE A

SEQ 0093
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CExBDD.P11

016114
016122

016124
016132
016136

016142
016146
016150
016156
016164
016172
016200

016204

016206

016210

016212
016214
016216
016220

016240
016246

016250
016256
016260
016266

016272

016272
016300
016302

016310
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013737
104137

062737
005537
000137

005737
001111
012737
012737
012737
012737
000137

000000

000000

016666
012616

023737
001405
012737
000137

023737
001006
023737
001002

016226

002C00
016216
015540

016204

015520

000002

016230

054076
054076

016226
016224

001636

016214

000004

177744
000114

177742
177740

PART 2
T15

1%:
AA7 :

AAB :

AAFLGT:

AAFLG2:

AAGS:

AAERGS: .
AAADRT: .

AAQFST: .
AAADRZ: .

AAEXER:

AATMPT: .

AATMP?Z :

AAERR1:

1%:
;DOUBLE

D 8
MACY11 30A(1052) 16-MAY=79 09:11 PAGE 69
CACHE ADDRESS MEMORY PARITY LOGIC TEST

MOV AAADR2+2,8TMP4  ;ERROR ON THE HIGH BYTE
ERROR 137 ;IN THE ADDRESS MEMCRY

ADD #2000,AAADR1 ; INCREMENT BITS 21 THROUGH
ADC AAADR{ +2 210 OF THE TEST ADDRESS

JMP AA2 sAND GO TEST THIS NEW
;TEST ADDRESS!

TST AAFLGT :SEE IF BOTH GROUPS HAVE

BNE AADONE ;BEEN TESTED. IF NOT, GO

MOV #4440 ,AAEXER ;BACK TO AAT TO TEST

MoV #S1M0,AAGS ;GROUP ONE, OTHERWISE DONE!

MOV #1 ,AAFLG1

MOV #6000, AAERGS

JMP AAT

LWORD 0 :A FLAG WHICH INDICATES
-#HICHOGROUP IS BEING TESTED

.WORD 0 ;A FLAG WHICH INDICATES
;WHETHER THE LOW BYTE (1)
;THE HIGH BYTE (2) IS
;BEING TESTED.

2

-

.WORD O ;A PATTERN FOR THE CONTROL
;REGISTER.
WORD O ;PATTERN FOR THE MAINT. REG.
WORD O ;BITS 21 THROUGH 10 OF
.WORD O ;THE TEST ADDRESS.
WORD O ;BITS 9 THROUGH 0 OF
WORD 0 ;THE TEST ADDRESS.
WORD O ;THE TEST ADDRESS
.WORD O ; 'AAADR2 = AAADRT+AAOFST'
.WORD 0 JEXPECTED ERROR REGISTER
WORD O ;THESE ADDRESSES ARE
.WORD 0 ;JUSED TO DETERMINE AAOFST.
.WORD O
MOV 2(SP) ,4(SP) JRESET THE STACK. RECALL THAT THE
MOV (SP)+,(SP) ;TEST ROUTINE WAS JSR'ED TO AND
;aAgcegTY ERROR TRAP BROUGHT CONTROL
CMP AAEXER,Q#MEMERR ;MAKE SURE THE ERROR
BEQ % ;WHICH OCCURRED WAS
MOV #SPUR,a#CACHVEC ;THE EXPECTED ERROR AT
JMP SPUR ;THE EXPECTED ADDRESS,

;IF NOT GO TO THE
;SPURIOUS ERROR HANDLER,

;SPUR!
PRECISION COMPARE OF TWO 22-BIT ADDRESSES
CMP AAADR2+2 ,LOADRS+2 :COMPARE THE HIGH ORDER
BNE 649 :PARTS OF AAADRZ AND ARGZ.
CMP AAADRZ,LOADRS  ;COMPARE THE LOW ORDER
BNE 64% :PARTS.

SEQ 0094
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CEKBDD.P11

3539
3540
3541
3542
3543
3544
3545
3546
3547
3548

016312

016316
016320

016324

016330
016336

016340
016346
016350
016354
016362
016364
016370

016372
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000137

103402
000157

000137

012737
022626
023727

016330

054076

054076

177777

016206

016124
016206

016054

177744

000002

000001

648 :

65%:

AAERR? :

2%:
AADONE :

MACY11 30A(1052)

E 8
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CACHE ADDRESS MEMORY PARITY LOGIC TEST

JMP

BLO
JMP

JMP

MOV
CMP
CMP
BNE
JMP
BNE
JMP
HALT

RSET

AAERR?

65%
SPUR

SPUR

#-1,4MEMERR
(SP)+,(SP)+

AAFLGZ2 42
1%

;THEY WERE EQUAL'!

;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND!

;THE FIRST IS LESS THAN THE
;SECOND.

;1F EVERYTHING WAS
:CORRECT, CLR THE ERROR
JREGISTER RESET THE
sSTACK AND CONTINUE
sTESTING

sTEST THE NEXT ADDRESS

sTEST THE HIGH BYTE OF THIS ADDRESS
;?77?HOW DID WE GET HERE?

sDONE !

SEQ 0095
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CExBDD.P11

3607

&

NRN AN AN
NN WN=O

016374
016376

016404
016404
016412
016420
016426
016432
016434
016436
016440
016442

016446
016454

016520
016522
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000004
012737
000016

012737

012737
113737
005037
104422

104424
000000
000000

005037
012737
012737

005037
012700
012701

013737
005760
013737
005720
077112

013701

000002

020016
054076

001502
017504

017500
000034
000054
017502
016404
001000
017522

002000
017524

017522

001676

054230

000114
001626

017522
017524

177746
177746

F 8
16=MAY=79 09:11 PAGE 71
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TR AR AR AT A AR AR A AR AR A AR AR

tTEST 16 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD
*THIS IS A DUAL ADDRESS TEST OF THE CACHE ADDRESS
;*MEMORY. AS MANY AS POSSIBLE DIFFERENT ADDRESS ‘TAGS'

;*ARE STORED IN THE 256 (DEC) ADDRESS LOCATIONS OF THE GROUP
;*BEING TESTED. OBVIOUSLY THE NUMBER OF DIFFERENT ADDRESS
:*TAGS AVAILABLE IS LIMITED BY THE SIZE OF THE MEMORY

;*ON THE SYSTEM. NOTE THAT HERE THE WORD °'TAG' REFERS

;*TO THAT PART OF AN ADDRESS, BITS 10 THROUGH 21,

;*WHICH ARE STORED IN THE CACHE ADDRESS MEMORY. HERE

;*THE ADDRESS MEMORY IS WRITTEN IN THE UPWARD DIRECTION,
;*THAT IS 'TAG' 1 IS WRITTEN FIRST, 'TAG" 2 SECOND ETC.
:«THEN EACH ADDRESS WHICH WAS WRITTEN IS TESTED

:* TO SEE IF IT IS A HIT, THUS MAKING SURE NO

."TAG' WAS OVERWRITTEN BY A REFERENCE TO ANOTHER

;*"TAG'. NOTE THAT THIS DOES NOT PERFORM A COMPLETE DUAL
;*ADDRESS TEST ON THE ADDRESS MEMORY, FOR THAT WOULD
:*INVOLVE WRITTING THE 'TAGS' IN THE DOWNWARD DIRECTION

;*AS WELL AS THE UPWARD DIRECTION. THE DOWNWARD
;*WRITING_PART OF THIS DUAL ADDRESS TEST IS FOUND

;*IN TST17.

*
:;tﬁtﬁ*ﬁ'*ttti*tttttﬁttttttﬁﬁttﬁtﬁtitiitﬁtﬁﬁttitﬁ*iﬁititttttitttt

1ST16: SCOPE
MOV #2,$TIMES ::DO 2 ITERATIONS
UU=$TN=-1
Uuo:
;SET THE SKAD REGISTER
MOV #TST17,SKAD :IN CASE THE TEST ABORTS.
MOV #SPUR,@#CACHVEC :AT FIRST EXPECT NO ERRORS
MOVB  STSTNM,$TMPO
CLR UUFLG3 :ERROR FLAG.
MMSK | P
SIZE
UULOAD: .WORD 0 :ADDRESS OF THE HIGHEST WORD
UUHIAD: .WORD O *IN MEMORY
CLR UUFLGY :TEST GROUP 0 FIRST.
MOV #SOMOM1 , UUGS
MOV #STMOM1 . UUGM
wul: CLR UUFLG2 :CLEAR THE PROGRESS FLAG.
MOV #UU0 , RO *MAKE THIS CODE HITS, IN
MOV #1000 ,R1 *THE GROUP NOT BEING TESTED.
w2: MoV UUGS , a4CONTRL
3 2000(R0)
MOV UUGM, a#CONTRL
ST (RO) +
S08 R1,UU2
MOV UUGS R ;SELECT THE GROUP BEING TESTED.

SEQ 0096
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CEKBDD.P11

016526
016532

016536
016542
016546
016552
016556
016560
016562

016724
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042701
010137

012700
012701
012702
012703

012710

012737
012737

005037
005037
012737
005037
012701
012737
012737

013737
013737
063737
005537
063737

016732

016732
016740
016742

016750

016752

016756
016760

023737
001006
023737

001002

000137

103402
000137

177717
177746

172340
077406
172300
000010

000200

017520
017516

017004

016770

017506

000114
017502

017516
017520
017516

017520

016440
016436

64%:

uu3:
;DOUBLE

;DOUBLE

64%:

G 8
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(CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD

;INITIALLY PUT MEMORY
;MANAGEMENT IN A °"PASSIVE'®
;STATE, THAT IS MAP ALL
;VIRTUAL ADDRESSES ON TO

s THEMSELVES AS PHYSICAL
;ADDRESSES.

;TURN ON MEMORY MANAGEMENT.

JINITIALIZE THE ADDRESSES.

COUNTER
JKEEP TRACK OF TEST PROGRESS.

BIC #177717.R1

MOV R1,a#CONTRL

MOV #K [PARO , RO

MOV 277406 ,R1

MOV #K 1PDRO,R2

MOV #10,R3

MOV R1, (R2)+

S08 R3.64$

CLR (RO) +

MOV #200, (RO) +

MOV #400. (RO) +

MOV #600 . (RO) +

MOV #1000, (RO)+

MOV #1200, (RO) +

MOV #1400, (RO) +

MOV #177600, (RO)

MOV #20, 34MMR3

MOV #1, 4MMRO

CLR UUADR2

CLR UUADR2+2

MOV #140000, UUADR
CLR UUADR1+2

MOV #400,R1

MOV #UUERR1 , a#CACHVEC
MOV #1,UUFLG2
PRECISION ADDITION. UNSIGNED
MOV UUADR1, UUADR3
MOV UUADR1+2,UUADR3+2
ADD UUADR?2, UUADR3
ADC UUADR3+2

ADD UUADR2+2 , UUADR3+2

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP
BNE
(MP

BNE

JMP

8LO
JMP

UUADR3+2,UULOAD +2

648

UUADR3, UULOAD

64%

uué

65%
uus

; COMPARE THE HIGH ORDER
:PARTS OF UUADR3 AND ARGZ.
;COMPARE THE LOW ORDER

;PARTS,

sTHEY WERE EQUAL'!

;THE FIRST ADDRESS IS LARGER
s THAN THE SECOND':

SEQ 0097




CExBD=D PDP 11/70-74MP CACHE DIAGNOSTIC

CEXBDD.P11

016764

016770
016776
017002

017004

017010
017012
017016
017020
017024
017030
017034

017040
017042

017044
017052

017136
017142
017146

017152
017156
017162
017170
017174
017200
017206

017206
017214
017222
017230
017234

16-MAY-79 08:58

000137

012737
005037
000735

012702
011203

073427
010537
062703

005713
005713

032737
001012
013737
013737
013737
104041
062737
005537
062737
005301
001402
000137
012737

012737

013737
013737
063737
005537
063737

017004
40000
17510

017516
177700

000002
177772
172354
140000

0000170

017500
017516
017520

002000
017510
000004

016676
000002

017524
177717
177746

017512

017506

177752
001632
001634
001636
017506

017512

017502

H 8
PART 2 MACY11 30A(1052) 16-MAY-79 09:11 PAGE 73
CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD

T16
65%:

uusS:

1%:
uJ7:

1%:

UuU8:

uu9:
;DOUBLE

JMP uué ;THE FIRST IS LESS THAN THE
s SECOND,

MOV #140000,UUADRT  :RESET TO GET VALID ADDRESS.

CLR UUADR1 +2

BR uu3

MOV #UUADR3,R2

MOV (R2) ,R3 :GET THE PHYSICAL ADDRESS POINTED

BIC #177700.R3 -TO BY R2 AND ESTABLISH

MOV (R2) RS :A VIRTUAL ADDRESS WHICH

MOV 2(R2) R4 :WILL RELOCATE THROUGH

ASHC  #-6,R& *KIPAR6. SETUP KIPAR6 AND

MOV RS, 34K |PARG *LEAVE THE VIRTUAL ADDRESS

ADD #140000,R3 *IN R3.

ST (R3) :GET A HIT AT THE TEST

1ST (R3) *ADDRESS.

BIT #10,4HI TMIS

BNE w7

MOV UUFLGT,$TMP2

MOV UUADR3. $TMP3

MOV UUADR3+2, $TMP4

ERROR 41

ADD #2000, UUADR1

ADC UUADRT +2 ~

ADD #4 ,UUADR? :LOOP TO WRITE NEXT ADDRESS

DEC R1

BEQ 1%

JMP UU3

MOV #2.UUFLG2

MOV UUGM, RO ;FROM NOW ON SELECT THE

BIC #177717 R0 *GROUP NOT BEING TESTED.

MOV RO, @#CONTRL

CLR UUADR? .NOW RE-GENERATE ALL THE

CLR UUADR2+2 *ADDRESS WHICH WERE MADE

MOV #140000,UUADRT :HITS, ABOVE, AND MAKE SURE

CLR UUADR1+2 STHEY ARE STILL HITS.

MOV #400,R1

MOV #3,UUFLG2

PRECISION ADDITION, UNSIGNED

MOV UUADR1 , UUADR3

MOV UUADR1+2,UUADR3+2

ADD UUADR?, UUADR3

ADC UUADR3+2

ADD UUADR2+2 , UUADR3+2

SEQ 009€




1 8
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16=MAY=79 09:11 PAGE 74
16-MAY-79 08:58 T1é

CEKBDD

3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760

P11

017242

017242
017250
017252

017260

017262

017266
017270

017274

017300
017306
017312

017314

017320
017322
017326
017330
017334
017340
017344

017350
017352
017360

017362
017370
017376
017404

017406
017414
017420
017426
017430
017432
017436
017444
017450
017452
017460

023737
001006
023737

001002

000137

103402
000137

000137

012737
005037
000735

012702

011203
042703
011205
016204
073427
010537
062703

005713
032737
001012

013737
013737
015737
104042

017520
017516

017314

017300
017314

140090
01751C

017516
177700

000002
177772
172354
140000

000010

017500
017516
017520

002000
017510
000004

017206
000004
017500

000001
000054

016440
016436

017506

177752

001632
001634
001636

017506

017512

017502

017500
017522

Uyu10:
;DOUBLE

64%:

65%:

uull:

uui2:

1%:
Uu13:

1%:
Uu14:

CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP UUADR3+2 ,UULOAD+2 ; COMPARE THE HIGH ORDER

BNE 648 ;PARTS OF UUADR3 AND ARGZ.

CMP UUADR3,UULOAD  ;COMPARE THE LOW ORDER

BNE 64$ ;PARTS.

JMP uu12 ;THEY WERE EQUAL!

BLO 65%

JMP VN sTHE FIRST ADDRESS IS LARGER
;THAN THE SECOND!

JMP w12 ;THE FIRST IS LESS THAN THE
s SECOND.

MOV #140000,UUADRT ;RESET TO GET A VALID ADDRESS.
CLR UUADR1+2

BR )

MOV #UUADR3 ,R2

MOV (R2) ,R3 :GET THE PHYSICAL ADDRESS POINTED
BIC #177700.R3 =TO BY R2 AND ESTABLISH

MOV (R2) ,RS :A VIRTUAL ADDRESS WHICH

MOV 2(R2) ,R4 ;WILL RELOCATE THROUGH
ASHC #-6,R4 ;KIPAR6. SETUP KIPAR6 AND
MOV RS ,a#K1PAR6 ;LEAVE THE VIRTUAL ADDRESS

ADD #140000,R3 *IN R3.
ST (R3)  :STILL A HIT?
BIT #10.34H] TMIS

BNE w1l

sNOT A HIT, A DUAL ADDRESSING
MOV UUFLG1,$TMP? ;PROBLEM?
MOV UUADR3,$TMP3
MOV UUADR3+2, $TMP4
ERROR 42

ADD #2000, UUADR1

ADD #4 ,UUADR2
DEC R1

BEQ 1%

JMP uu9

MOV #4 ,UUFLG2
TST UUFLGY ;TESTED BOTH GROUPS?

BNE UUDONE sVES.

MOV #1,UUFLGI JNO, GO TEST GROUP 1,
MOV #STMOMT , UUGS

;LOOP TO READ NEXT ADDRESS

SEQ 0099




CEXBD-D PDP 11/70-74MP CACHE DIAGNOSTIC ??ZT 2

CExBDD.P11

3787

3807

St

017466
017474

017500

017502
017504

017506
017510
017512
017514
017516
017520

017522
017524
017526

017530
017536
017540

017544
017544
017550
017552
017560
017566
017574
017602
017610
017616

017620
017626
017634
017642
017646
017652
017660
017662
017664
017666

017674
017702

017710
017716
017720
017724
017732
017734

16-MAY-79 08:58

012737
000137

000000

032737
001002
000137

012637
005726
013737
013737
013737
013737
013737
013737
104043

042737
013737
012737
013705
042705
013737
005715
000401
022626
012737

013737
012737

023727

000034
01646¢

000060
054076

001632

017500
177744
017516
017520
177740
177742

177717
177746
017664
177740
176001
001636

177777

017526
017530

017502

017100
017502

017152

017524

177744

177746

177744

177746
000114

000001

000002

UUFLGT:

UUFLGZ: .
UUFLG3: .
UUADR1: .

UUADRZ :
UUADR3:

UUGS:
UUGM:
UUTMP:

UUERR1:

UUERRZ:

1%:

UUERR3:
UUERRS :

1%:

J 8
MACY11 30A(1052) 16-MAY=79 09:11 PAGE 75
CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD

MOV #SOMOM1 , UUGT .

JMP uu1
WORD O :FLAG WHICH DESIGNATES
:\;ﬂtx)gnocamp IS BEING TESTED,
WORD 0 *DESIGNATES HOW FAR THE
*TEST HAS PROGRESSED.
WORD O .-gmcs)g DURING TEST UUFLG2=4
WORD O *ADDRESS WRITTEN INTO ADDRESS
WORD O *MEMORY LOCATION
WORD 0 *ADDRESS MEMORY LOCATION
WORD 0 *BEING TESTED
WORD 0 *TEST ADDRESS : UUADR3=UUADR1+UUADR2
WORD 0
WORD 0 :PATTERNS FOR THE CACHE CONTROL
-WORD 8 *REGISTER.

BIT #60 , MMEMERR ;WAS THE ERROR A CACHE ADDRESS
BNE UUERRZ +MEMORY PARITY ERROR
JMP SPUR

;REPORT ERROR.
MOV (SP)+,$TMP2
TST (SP) +
MOV UUFLGT,$TMP3
MOV @MMEMERR , $TMP4
MOV UUADR3, $ TMP5
MOV UUADR3+2,$TMP6
MOV a#LOADRS ,S$T™MP7
MOV a#HIADRS ,$TMP10
ERROR 43

B8IC #177717,8TMP4  ;TRY TO GET THE BAD ADDRESS
MOV a#CONTRL ,UUTMP  ;OUT OF THE ADDRESS MEMORY.
MOV #UUERR3 ,a#CACHVEC

MOV a#LOADRS ,R5

BIC #176001 ,R5

MOV $TMP4 ,a#CONTRL

TST (R5)

BR UUERR4

CMP (SP)+,(SP)+

MOV #-1,34#MEMERR

MOV UUTMP ,a#(CONTRL ;RESET THE CONTROL REGISTER.
MOV #UUERR1 ,a#CACHVEC

CMP UUFLG2,#1 JRETURN, USING UUFLGZ TO

BNE 1% ;DECIDE WHERE.
JMP uu’

CMP UUFLGZ2 ., 42

BNE 2%

JMP uu8

SEQ 0100




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC ??:T 2

CEXBDD.P11

017740
017746
017750
017754
017762
017764
017770
017772
017776

020002
020006
020010

020014

020016
020020
020026

020026

020034
020042

020050
020054
020056

16-MAY-79 08:58

023727

000004
012737
000017
012737

012737
113737

005037
104422
104424

017502 000003

017406
017502

017504

017504
017444

017502
016462

000002

021444

054076
001502

021132

000004

001676

054230

000114
001626

2%:

3%:

4%:

K 8
MACY11 30A(1052) 16-MAY=79 09:11 PAGE 76
CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD

CMP
BNE
JMP
CMP
BNE
TST
BNE
DEC
JMP

TST
BNE
JMP

UUDONE :RSET

UUFLGZ2, 43
3%

uu13
UUFLG2,#4
4%

UUFLG3
UUDONE
UUFLG3
w14

UUFLGZ
UUDONE STIALTTY?
uu1

;DONE !

S 2323232333323 2332 2233322333333t ittt Rttt dd )

S*TEST 1
. %

7

CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

‘«THIS IS A DUAL ADDRESS TEST OF THE CACHE ADDRESS

; *MEMORY .

AS MANY AS POSSIBLE DIFFERENT ADDRESS ‘TAGS'

;*ARE STORED IN THE 256 (DEC) ADDRESS LOCATIONS OF THE GROUP

;*BEING TESTED.

OBVIOUSLY THE NUMBER OF DIFFERENT ADDRESS

;*TAGS AVAILABLE IS LIMITED BY THE SIZE OF THE MEMORY

:*0ON THE SYSTEM. NOTE THAT HERE THE WORD °'TAG' REFERS
:*TO THAT PART OF AN ADDRESS, BITS 10 THROUGH 21,

:*WHICH ARE STORED IN THE CACHE ADDRESS MEMORY. HERE

:*THE ADDRESS MEMORY IS WRITTEN IN THE DOWNWARD DIRECTION,
;*THAT IS 'TAG' 256 IS WRITTEN FIRST, °"TAG'" 255 SECOND ETC.
:*THEN EACH ADDRESS WHICH WAS WRITTEN IS TESTED

;x TO SEE IF IT IS A HIT, THUS MAKING SURE NO

;*"TAG' WAS OVERWRITTEN BY A REFERENCE TO ANOTHER

NOTE THAT THIS DOES NOT PERFORM A COMPLETE DUAL
;*ADDRESS TEST ON THE ADDRESS MEMORY, FOR THAT WOULD
:*INVOLVE WRITTING THE 'TAGS' IN THE UPWARD DIRECTION

:*AS WELL AS THE DOWNWARD DIRECTION. THE UPWARD

;*WRITING PART OF THIS DUAL ADDRESS TEST IS FOUND

;*IN TST16.
- %

L4
';ttttﬁi*l*tttttitttt*ttt*tttttii*ttﬁ*ttttt*tttt'tttttttttttttﬁtt

:x"TAG'.

TST17:

VV=8$TN=-1
wo:

SCOPE
MOV

MOV

MOV
mMovB

CLR
MMSKIP
SIZE

#2,STIMES ::D0 2 ITERATIONS
;SET THE SKAD REGISTER
#TST20, SKAD ;IN CASE THE TEST ABORTS.

#SPUR ,a#CACHVEC ;INITIALLY EXPECT NO ERRORS.
$TSTNM,$TMPO

VVFLG3 ;CLEAR THE ERROR FLAG.

SEQ 0101




L 8
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC $?§r 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 77

CEKBDD.

P11

020060
020062

020064
020070
020076

020104
020110
020114

020120
020126
020132
020140
020142

020144

020150
020154

0
020350

16-MAY-79

000000
000000

005037
012737
012737

005037
012700
012701

013737

012710

012737
012737

012737
005037

012737

013737
013737
063737
005537
063737

08:58

021126
000034
000054

021130
020026
001000

021150
002000
021152

021150
177717
177746

172340
077406
172300
000010

000200

oo
S 1oV ]
b b
ilh au
v
O

177746
177746

172516
177572

021140
021134

000114
021130

021144
021146
021144

021146

VVLOAD:
VVHIAD:

wWi:

ve:

64%:

v3:
;DOUBLE

CACHE ADDRESS MEMORY DAL ADDRESS TEST, DOWNWARD

WORD 0 ;ADDRESS OF THE MIGHEST
WORD 0 ;WORD IN MEMORY.

CLR VVFLG1 ;TEST GROUP O FIRST
MOV #SOMOM1, VVGS
MOV #S1MOM1, VVGM

CLR VVFLG2
MOV #VV0,RO
MOV #1000,R1

MOV VVGS ,a#CONTRL
TST 2000(RO)

MOV VVGM, a#CONTRL
TST (RO) +

So8 R1,vv2

MOV VVGS,RO ;:FROM NOW ON SELECT
BIC #177717 R0 :THE GROUP BEING TESTED.
MOV RO, @#CONTRL

;CLEAR THE PROGRESS FLAG
sMAKE THIS CODE HITS IN
: THE _GROUP NOT BEING
sTESTED.

MOV #KIPARO RO s INITIALLY PUT MEMORY
MOV #77406,R1 ;MANAGEMENT IN A 'PASSIVE'
MOV #K1PDRO,R2 ;STATE, THAT IS MAP ALL

MOV #10.R3 *VIRTUAL ADDRESSES ON TO
MOV R1,(R2)+ STHEMSELVES AS PHYSICAL
S08 R3.64$ ADDRESSES .

CLR (RO)+

MOV #200, (RO)+

MOV #40Q., (RO) +

MOV #600. (RO) +

MOV #1000, (RO) +

MOV #1200, (RO) +

MOV #1400, (RO) +

MOV #177600., (RO)

MOV #20,a4MMR3 ;TURN ON MEMORY MANAGEMENT.
MOV #1,3#MR0

MOV #1774 ,WWADR2  :INITIALIZE THE ADDRESSES
CLR VVADR2+2

MOV #140000, VVADR1

CLR VVADR1+2

MOV #400,R1 :A COUNTER.

MOV #VVERR1, a#CACHVEC “EXPECT ERRORS NOW.
MOV #1,VVFLG2 :KEEP TRACK OF TEST PROGRESS.

PRECISION ADDITION, UNSIGNED
MOV VVADR1,VVADR3

MOV VVADR1+2,VVADR3+2
ADD VVADRZ, VVADR3

ADC VVADR3+2

ADD VVADR2+2,VVADR3+2

SEQ 0102




M 8
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY=79 (09:11 PAGE 78
T17 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

CExBDD.P11

020356

3961 020356
020364
020366

3965 020374

020376

3971 020402
020404

3974 020410

020414
020422
020426

020430

16~MAY-79 08:58

023737
001006
023737
001002

000137

103402
000137

000137

012737
005037
000735

612702
011203

005713
005713
032737
001012

013737
013737
013737
104041

062737
005537
062737
005301

012737

021146
021144

020430
020414
020430

140000
021136

021144
177700

000002
177772
172354
140000

000010

021126
021144
021146

002000
021136
177774

020322
000002

020062
020060

021134

177752

001632
001634
001636

021134
021140

021130

VWé:
sDOUBLE

648 :

65%:

vV5:

VVv6:

1%:
wW7:

1%:

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

CMP
BNE
CMP

BNE

JMP

BLO
JMP

JMP

ERROR
ADD

ADD
DEC
BEOQ
JMP
MOV

VVADR3+2,VVLOAD+2 : COMPARE THE HIGH ORDER

648 ;PARTS OF VVADR3 AND ARGZ.

VVADR3,VVLOAD  ;COMPARE THE LOW ORDER

64% ;PARTS.

Vvé sTHEY WERE EQUAL'!

65%

VV5 sTHE FIRST ADDRESS IS LARGER
;THAN THE SECOND.

Vvé ;THE FIRST IS LESS THAN THE

#140000, VVADR1
VVADR1+2
w3

#VVADR3 ,R2

(R2) ,R3
#177700,R3

s SECOND.

JRESET TO GET A VALID ADDRESS.

;GET THE PHYSICAL ADDRESS POINTED
:TO BY R2 AND ESTABLISH

(R2) ,RS :A VIRTUAL ADDRESS WHICH

2(R2) ,R4
#-6,R4

RS ,a#KIPARG
#140000,R3

(R3)

(R3)
#10,a4HITMIS
\'14

VVFLG1,$TMP2
VVADR3 ,$TMP3
Z¥ADR3*2.STHP4

#2000, VVADR1
VVADR1+2
#-4 ,VVADR?
R1

1%

vv3
#2,VVFLG2

sWILL RELOCATE THROUGH
;KIPAR6. SETUP KIPARG6 AND
:%gAxg THE VIRTUAL ADDRESS

sGET A HIT AT THE
sTEST ADDRESS

sREPORT FAILURE TO GET A HIT.

»

;LOOP TO WRITE NEXT ADDRESS

SEQ 0103




CEXBD-D PDP 11/70-74MP CACHE DIAGNOSTIC
CEXBDD.P11 16-MAY-79 08:58

4011 020562 013700 021152
4012 020566 042700 177717
4013 020572 010037 177746

4015 020576 012737 001774 021140
4016 020604 005037 021142
4017 020610 012737 140000 021134
4018 020616 005037 021136
4019 020622 012701 000400
4020 020626 012737 000003 021130

020634 013737 021134 021144
4024 020642 013737 021136 021146
4025 020650 063737 021140 021144
4026 020656 005537 021146

64027 020662 063737 021142 021146

4032 020670

4035 020670 023737 021146 020062
4036 020676 001006
4037 020700 023737 021144 020060

4039 020706 001002

4043 020710 000137 020742

4045 020714 103402
020716 000137 020726

4048 020722 000137 020742

4052 020726 012737 140000 021134
4053 020734 005037 021136
4054 020740 000735

4056 020742 012702 021144

4058 020746 011203

4059 020750 042703 177700
4060 020754 011205

4061 020756 016204 000002
4062 020762 073427 177772
4063 020766 010537 172354
4064 020772 062703 140000

PART 2
7z

VVv8:

VV9:
;DOUBLE

vv10:
;DOUBLE

64%:

65%:

wWi1l:

vwie:

N 8
MACY11 30A(1052) 16=MAY=79 09:11 PAGE 79
CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

MOV VVGM, RO :FROM NOW ON SELECT
BIC #177717 R0 :THE GROUP NOT BEING
MOV RO, a#CONTRL STESTED.

MGV #1774 ,VWADR2  :NOW RE-GENERATE ALL THE
CLR VVADR2+2 *ADDRESSES MADE HITS IN
MOV #140000, VVADR1 -THE ABOVE PORTION OF
CLR VVADR1+2 STHE TEST, AND MAKE SURE
MOV #400,R1 STHEY ARE STILL HITS.
MOV #3,VVFLG2

PRECISION ADDITION, UNSIGNED
MOV VVADR1,VVADR3

MOV VVADR1+2,VVADR3+2
ADD VVADRZ,VVADR3

AD( VVADR3+2

ADD VVADR2+2 ,VVADR3+2

PRECISION COMPARE OF TWO 22-BIT ADDRESSES
CMP VVADR3+2,VVLOAD+2 ; COMPARE THE HIGH ORDER

BNE 64$ ;PARTS OF VVADR3 AND ARGZ.

cMP VVADR3,VVLOAD  ;COMPARE THE LOW ORDER

BNE 648 ;PARTS.

JMP w12 ;THEY WERE EQUAL'!

BLO 65%

JMP w11 ;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND!

JMP w12 ;THE FIRST IS LESS THAN THE

s SECOND.

MOV #140000,VVADR1 :RESET TO CREATE A VALID
&R weom +2 *ADDRESS

MOV #VVADR3 ,R2

MOV (R2) ,R3 :GET THE PHYSICAL ADDRESS POINTED
BIC #177700,R3 “TO BY R2 AND ESTABLISH

MOV (R2) ,RS ;A VIRTUAL ADDRESS WHICH

MOV 2(R2S R4 :WILL RELOCATE THROUGH

ASHC  #-6.Ré . :KIPARG. SETUP KIPARG6 AND

MOV RS, 34K IPARG *LEAVE THE VIRTUAL ADDRESS

ADD #140000,R3 *IN R3.

SEQ 0104




CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC
16-MAY-79 08:58

CExBDD.P11

4109

o SR ol o o ol o O o o o o
s o i el i i i i e cnd b

NNV m DD aaa-—-
=0 VRN WVNHWN=O

021010
021016
021024
0210

021144
021146

021150
021152

021154
021156
021164
021166

021172
021172

021244

021246
021254

005713
032737
001012

013737

012637
005726
013737

177774

020634
000004
021126

000034
000054
000001
020104

000060
054076

001632

021126
177744
021144
021146
177740
177742

177717
177746

177752

001632
001634
001636

021134

021140

021130

021152
021150
021126

177744

338888
2222,
OB NOOON

o
N
— b
— O~
wvilN
SO

PART 2 MA(CY11 30A(1052)

T17

1%:
vi13:

1$:
AALT

VVFLGY: .
VVFLGZ: .
VVFLG3:
VVADR1: .
VVADRZ: .

VVADR3: .

VVGS:
VVGM:

VVIMP:

VVERR1:

VVERRZ:

1%:

B 9
16=MAY=79 09:11

PAGE 80

CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

TST
BIT
BNE

MOV
MOV
MOV
ERROR

ADD
AD(
ADD
DEC
BEQ
JMP
MOV
TST
BNE
MOV
MOV
MOV
JMP

MOV
TST
MOV
MOV

MOV
MOV

ERROR

BIC
MOV

(R3)
#10,aMHITMIS
wi$

VVFLG],$TMP2
VVADR3,$TMP3
ngDRS*Z.STHPk

#2000, VVADR1
VVADR1+?2

#-4 ,VVADRZ2
R1

1%

vvo

#4 ,VVFLG2
VVFLG1
VVDONE
#SOMOM1T , VVGM
#S1MOM1, VVGS
#1 ,VVFLGT
wi

CO OO0CO0O00OC OO0

0

#60, MMEMERR
VVERRZ2
SPUR

(SP)+,$TMP2
(SP)+
VVFLG1,$TMP3
@MMEMERR , $ TMPS
VVADR3, $ TMP5
VVADR3+2 ,$TMP6
a#LOADRS ,$TMP7
2§HIADRS.STHP10

#177717 ,$TMP4
S#CONTRL ,VVTMP

;STILL A HIT?

;REPORT ERROR.

TEgTED BOTH GROUPS?
:NO GO TEST GROUP 1.

;0 OR 1, GROUP BEING TESTED.
;TEST PROGRESS FLAG.
;ERROR FLAG.

;PATTERN WRITTEN INTO THE ADDRESS
;MEMORY LOCATION.

;ADDRESS MEMORY LOCATION BE ING
JTESTED X &.

. TEST ADDRESS.
;VVADR3=VVADR2+VVADR1

;PATTERNS FOR THE CACHE
;CONTROL REGISTER.

;WAS THE ERPOR THAT CAUSED
;THE TRAP TO HERE A CACHE
;ADDRESS MEMOPY PARITY ERROR?

;REPORT ERROR.

sTRY TO GET THE BAD ADDRESS
;0UT OF THE ADDRESS MEMORY.

SEQ 0105

™



CEKBD=D PDP 11/70-74MP CGSH%BDIAGNOSTIC

CEXBDD.P11

4123
4124
6125
4126
4127
4128
6129
4130
4131
4132
6133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4164
4145
4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178

021436
021442

021444
021446
021454

021462
021470

021476

16-MAY-79

012737
013705
042705
013737
005715
000401
022626
012757
013737

000004
012737
000020

012737

113737
012737

012737

021312
177740

177777
021154
021156
021130

020524
021130

020576
021130

021034
021130

021132
021132
021072
021130

020104

000010

022230

001502
021734

000014

000114

177746

177744

177746
000114
000001

.000002

000003

000004

001676

054230

001626
000114

177746

¢ 9
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17 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

MOV #VVERR3 ,a#CACHVEC
MOV @LOADRS ,RS
BIC #176001,RS
MOV $TMP4 , a#CONTRL
TST (R5)
BR VVERR4
VVERR3: CMP (SP)+,(SP)+
VVERR4 : MOV #=1,3MMEMERR

MOV VVTMP ,a#CONTRL ;RESET THE CONTRL REGISTER
MOV #VVERRT , a#CACHVEC

cMP VVFLG2, 41 ;RETURN, USING VVFLG2 TO
BNE 1% ;DECIDE WHERE.
JMP vv7
1%: cMP VVFLGZ 42
BNE 2%
JMP vv8
2%: cMP VVFLG2 43
BNE 38
JMP V13
3s: CMP VVFLG2 44
BNE 3

TST VVFLG3
BNE VVDONE
DEC VVFLG3

JMP W14

48: TST VVFLG2
BNE VVDONE sTTTINLT 222
JMP i

VVDONE : RSET sDONE!

::ttt**tt*ttt*tttttttttittttttttttitﬁttitﬁﬁttltﬁttﬁﬂtttt*ttii‘Qﬁ'

s*TEST 20 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST
. x

;*THIS IS A TEST OF THE BYTE MASK GENERATION LOGIC. THIS

;*IS A FOUR BIT MASK USED BY MAIN MEMORY WHEN PERFORMING

s*A WRITE. IT DESIGNATES WHICH BYTES OF THE TWO WORDS OF

;*DATA ON THE MAIN MEMORY DATA BUS LINES ARE TO

;*BE WRITTEN. THIS WILL BE A TEST DOING CPU DATOB REFERENCES TO
:'B?Ezgaggg. THE DATOB WILL WRITE 377 INTO A BACK ROUND PATTERN
- % "

itt'tttttttittt*ti*tttQttt*'ttttt*'ttﬁtttttittttﬁttttt&tttttttt

TSTZO SCOPE
MOV #10,8TIMES ;;D0 10 ITERATIONS

CC=$TN=-1
;SET THE SKAD REGISTER
MOV #TST21,SKAD ;IN CASE THE TEST ABORTS.

MOV $TSTNM, $TMPQ
MOV #CCERRT,a#CACHVEC

MOV #MOM1 ,@#CONTRL ;FORCE MISSES

SEQ 0106




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)
16-MAY-79 8 120

CExBDD.P11

4179
4180
4181
41
418

021610
021614

021616
021622
021624
021630
021632
021636
021644
021646
021652
021654
021656

021660

021720
021722
021726

021730
021732

005710
001373

000137

08:5
021730
000003

000002

000377
000377

022146
000002
000001
000002

000377
177400

022146
000002

000001
200002

000377
000377

022146

000001
000002

000377
177400

022146

022226

00000¢

000002

cC1:

cce:
CC3:
(C4:

CCS5:
CC6:

CC7:

CC8:
CC9:

CC10:

CC11:
cC12:

cC13:

CCTMP1:
CCTMP2:

9
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CACHE ADDRESS MEMORY BYTE MASK GENERATOR, (PU DATOB ONES TEST

MOV
BIC
MOV
CLR
CLR

BNE

ADD
CLR
CLR
NOP
MovB
cMP
BEQ
JSR
BR
TST
BNE

ADD
CLR
CLR
NOP
MOVB
CMP
BEQ
JSR

BR
TST
BNE

JMP
.WORD

. WORD
. WORD

#CCTMP2 RO
#3.R0
RO.R1

(rO)

2(RO)

#377.(R1)
lS%?.(RO)

cC
PC,CCERR3

#377.(R1)
#177400, (RO)
ccé
PC,CCERR3
cc7

2(RO)

ccs

#1 ,R1
(RO)
2(RO)

#377.,(R1)
#377,2(R0)

cc9
PC,CCERR3
cCc10

(RO)

cc8

#1.R1
(RO)
2(R0)

#377,(R1)
#177400,2(R0O)
cc12
PC,CCERR3
cc13

(RO)

ccn

CCDONE
0

0
0

;LOCATE THE TEST SPACE.

;TEST MASK 0
;FOR SCOPING WITH AN OSCILLOSCOPE.

sTEST MASK 1.

JFOR SCOPING WITH AN OSCILLOSCOPE.

;TEST MASK 2.

:FOR SCOPING WITH AN OSCILLOSCOPE.

;TEST MASK 3.

JFOR SCOPING WITH AN OSCILLOSCOPE.

:THE TEST AREA,

SEQ 0107

N~



CEKBD=D PDP 11/70~74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)
16-MAY-79 120

CEXBDD.P11

4235
6236
4237
4238
4239
4240
4241
4242
4243
6244
4245
4246
6247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
427N
4272
4273
4274

021734

022142

022146
022152

022224

022226

032737

08:58
000002

054076
177740

054076
001642
001664

000044
177740
177742
177744

177777

021554
021616

021660
022226

177744

8888
£528

001656

001650

177744

001636

001644

R
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CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST

CCERR1: BIT
BNE
. JMP
1%: CMP
BEQ
JMP
CCERR2: MOV
CLR
TST
MOV
MOV
MOV
MOV
MOV
CLR
MOV
ADD
CLR
MOV
MOV
MOV
CLR
64%: ERROR
MOV

MOV
CMP
BNE
JMP
2%: INC
CMP
BNE
JMP
3%: INC
CMP
BNE
JMP
4%: JMP

CCERR3: MOV

MOV
CLR
MOV
ADD
CLR
MOV
MOV
MOV
CLR
ERROR
RTS

CCDONE : RSET

#2 ,@MMEMERR
1%

SPUR
R1,a#LOADRS
CCERRZ

SPUR

(SP)+ _,$TMP6
$TMP17

(SP)+

#464 ,3TMP20
a#LOADRS ,$TMP3
SNHIADRS , $TMP4
INMEMERR , $TMPS
RO,$TMP6
STMP?7
RO,$TMP14
#2,8TMP14
$TMP15

(RO) ,$TMP10
2(RO) ,$TMP11
R1,$TMP12
$TMP13

44
#-1,a¥MEMERR

RO,R2
R1.R2

(SP) ,$TMP1?2

RO,$TMP?
$TMP3
RO,$TMP4
#2,$TMP4
$TMPS

(RO) ,$TMP6
2(R0) ,$TMP7
R1,$TMP10
$TMP11

46

PC

;SHOULD BE A MAIN MEMORY
;ADDRESS AND CONTROL L INE
:PARITY ERROR.
sERROR ADDRESS SHOULD BE
;TEST ADDRESS.

JRESET THE STACK

;REPORT FAILURE TO WRITE
;THE CORRECT BYTE

s DONE !

SEQ 0108




CEXBD=D PDP 11/70-74MP CACHE DIAGNOSTIC
CExBDD.P11 16-MAY-79 08:58

4291
4292
4293
4294
4295
4296
4297

022230 000004
022232 012737

000021
012737

113737
012737

012737

012700
042700
010001

012710
012760
000240
105011
022710
001403
004737
000404
022760
001371

005201
012710

000010 001676

022240

022246
022254

022262
022270

022274
022300

023026

001502
022532

000014
022526
000003

054230

001626
000114

177746

177777

177777 000002

177400
022744

177777 000002

177777

177777 000002

000377
022744
177777

022400
022406

022410
022412
022416
022424
022426
022430
022436
022440

000002

177777

177777 000002

177400
022744

000002
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120 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST

e A2 22022 R i R R R R R i 2 R Rt 22 R RRR200 2R

S*TEST 21 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, (PU DATOB ZEROES TEST

*
;*THIS IS ANOTHER TEST OF THE BYTE MASK GENERATION LIGIC.
;*HERE CPU DATOB'S WILL MOVE ZEROES INTO A BACKROUND
;*PATTERN OF ONES.
- w

e it ittt Rt l ]

7$T21: SCOPE
MOV #10,$TIMES ;:D0 10 ITERATIONS
FF=$TN=1
;SET THE SKAD REGISTER
MOV #TST22,SKAD ©IN CASE THE TEST ABORTS.
MOVB  S$TSTNM,STMPO
MOV #FFERRT, @4 CACHVEC
MOV #MOM1 ,@a#CONTRL ;FORCE MISSES.
MOV #FFTMP2 RO
BIC #3.R0
MOV RO.R1
FF1: MOV #-1, (RO) :TEST MASK 0
MOV #-1,2(R0)
NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB (R1)
CMP #177400, (RO)
BEQ FF3
FF2: JSR PC.FFERR3
BR FFé
FF3: CMP #-1,2(R0)
BNE FF2
FF4: INC R1 :TEST MASK 1.
MOV #-1,(RO)
MOV #-1.2(R0)
NOP :FOR SCOPING WITH AN 0SCILLOSCOPE.
CLRB  (R1)
CMP #377.(R0)
BEQ FF6
FFS: JSR PC,FFERR3
BR FF7
FF6: CMP #-1,2(R0)
BNE FFS5
FF7: INC R1 :TEST MASK 2.
MOV #-1, (RO)
MOV #-1,2(R0)
NOP :FOR SCOPING WITH AN 0SCILLOSCOPE.
CLRB  (R1)
cMP #177400,2(R0O)
BEQ FF9
FFB: JSR PC,FFERR3

SEQ 0109




CEKBD=D PDP 11/70=74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)
16-MAY-79 08:58 121

CEKBDD.P11

022444
022446
022452

022454
022456

022512
022516

022520

022524
022526
022530

022532
022540
022542
022546
022552
022554
022560

022674
022702

022722

000403
022710
001372

005201
012710

104050
012737

010002

177777

177777
177777
000377
022744
177777

023024

000002

054076
177740

054076
001642
001664
000050
177740

177742
177744

177777

022344

022410

000002

000002

177744

177744

FF9:

FF10:

FF11:
FF12:

FF13:

FFTMP] :
FFTMP2:

FFERRT:

1%:

FFERRZ:

64%:

255

G 9
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CACHE ADDRESS MEMORY BYTE MASK GENERATOR, (PU DATOB ZEROES TEST

BR
CMP
BNE

INC
MOV
MOV
NOP
CLRB
CMP
BEQ
JSR
BR
CMP
BNE

JMP

.WORD
-WORD
.WORD

BIT
BNE
JMP
CMP
BEQ
JMP
MOV
CLR
TST
MOV
MOV
MOV
MOV
MOV
CLR
MOV
ADD
CLR
MOV
MOV
MOV
CLR
ERROR
MOV

MOV
cMP
BNE
JMP
INC
CMP
BNE
JMP

FF10
#-1,(R0O)
FF8

R1
#-1,(RO)

(R1)
#377,2(R0)
FF12
PC,FFERR3
FFi3

#-1, (RO)
FF11

FFDONE

0
0
0

#2 , MMEMERR
1%

SPUR
R1,a#LOADRS
FFERRZ

SPUR
(SP)+,$TMP6
$TMP17

(SP)+
#50,$TMP20

a#L 0ADRS , STMP3
a#HIADRS . $TMPS
SMMEMERR . $ TMPS
RO, $TMP6
$TMP7
RO,$TMP14
#2.8TMP14
$TMP15

(RO) ,$TMP10
2(RO) ,$TMP11
R1,$TMP12
$TMP13

50
#-1,34MEMERR

RO'RZ
R1,R2
2%
FF&
R2
R1.R2
b3
FF7

esT MASK 3.

;FOR SCOPING WITH AN OSCILLOSCOPE.

;TEST AREA.

;SHOULD BE A MAIN MEMORY
;ADDRESS AND CONTROL L INE
JPARITY ERROR.
;ERROR ADDRESS SHOULD BE
;TEST ADDRESS.

JRESET THE STACK

SEQ 0110




H 9
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CEx30D.P11

4403
4404
4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4428
4429
4430
4431
4432
4433
4634
4435
4436
4437
4438
4439
4440
4441
4442
4443
Llobely
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458

022726
022730
022732
022734
022740

022744

022750
022754

023024

023026
023030

023036

023044
023052
023054

023062

023066
023072
023076
023100

023104
023110
023112

16-MAY=79 08:5

011637

010037
005037

011037
016037
010137
005037
104052
000207

104416

000004
012737
00002¢

012737

113737
104422
012737

012700

012702
012703
005004
012705

012722
010401
072127

022454
023024
001652
001632
001634
001636
000002
001640
001642
000002

001646
001650

000010

023714
001502
023420
172340

172300
000007

170200
077406
000006

001636

001644

001676

054230
001626
000114

CACHE ADDRESS MEMORY BYTE MASK GENERATOR, (PU DATOB ZEROES TEST

3%: INC R2
CMP R1,R2
BNE 4%
JMP FF10
(%: JMP F FDONE JHALT?222?
FFERR3: MOV (SP) ,$TMP12 JREPORT FAILURE TO WRITE

;THE CORRECT BYTE
MOV RO,$TMP2
CLR $TMP3
MOV RO, $TMP4

ADD #2,8TMP4

CLR $TMPS

MOV (RO) ,$TMP6

MOV 2(R0O) ,$TMP7

MOV R1,$TMP10

CLR $TMP11

ERROR 52

RTS PC
FFDONE: RSET sDONE !
IR AR AR AR AR AR A AR AR AR AR AR ARRR AR RN RN AR R AR
S*TEST 22 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ONES TEST
. %

;*THIS IS A TEST OF THE BYTE MASK GENERATION LOGIC. THIS

;*IS A FOUR BIT MASK USED BY MAIN MEMORY WHEN PERFORMING

;*A WRITE. IT DESIGNATES WHICH BYTES OF THE TWO WORDS OF

;*DATA ON THE MAIN MEMORY DATA BUS LINES ARE TO

;*BE WRITTEN. THIS WILL BE A TEST DOING UNIBUS DATOB REFERENCES TO
:*6?52528?5. THE DATOB WILL WRITE 377 INTO A BACK ROUND PATTERN

- % &

.'.'ititttttiiittttitt*tttitttt*titiitiitit.ii*t.iiiititilttitittit

1ST22: SCOPE
MOV #10,8$TIMES ::DO 10 ITERATIONS
EE=$TN-1
;SET THE SKAD REGISTER

MOV #TST23,SKAD ;IN CASE THE TEST ABORTS.

MOVB $TSTNM,$TMPO

MMSKIP

MOV #EEERRT ,a#CACHVE(

MOV #x 1PARO,RO ;SET UP MEMCRY MANAGEMENT
:TO RELOCATE EVERYTHING

MOV #KIPDRO,R2 ; THROUGH THE UNIBUS

MOV #7 ,R3 ;MAP PASSIVELY TO MEMORY,

CLR R4 ;BY PASSIVELY IS MEANT

MOV #MAPLOO RS ; THAT ADDRESS ARE
JRELOCATED TO THEMSELVES.

64%: MOV #77406 (R2)+
MOV R4 ,R1

ASH #6.R1

SEQ 0111




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC ?35T 2 MACY11 30A(1052)

CEXBDD.P11

4459
4460
4661

023162

023170
023174
023200

023202

023222
023224
023230
023232
023236

023240
023244
023246
023252
023254
023260
023264
023266
023272
023274
023300

023340
023342

023344
023350
023352

010125
005025

012710
012712

012737
012737

012737

012700
042700
010001

005010
005060
000240
112711
022710
001403
004737
000403

005760
001372

062701
005010
005060
000240
112711
022710
001403
004737
000403
005760
001372

062701
005010

1€~MAY-79 08:58

170000
000200

177600
077406

000060
000001

000014

023414
000003

000002

000377
000377

023632
000002

000001
000002

000377
177400

023632
000002

000001
000002

000377
000377

023632

000001
000002

172516
177572

177746

000002

EE1:

EE2:
EE3:

EE4:

EES:
EE6:

EE7:

EE8:
EED:

EET0:

MOV
CLR
MOV
ADD
ADD
SO8
MOV
MOV

MOV
MOV

MOV

MOV
BIC
MOV

CLR
CLR
NOP
MOVB
CMP
BEQ
JSR
BR
TST
BNE

ADD
CLR
CLR
NOP
MovB
CMP
BEQ
JSR

BR
TST
BNE

ADD
CLR
CLR

mMOvB

8EQ
JSR

TST
BNE

ADD
CLR
(LR

R1,(RS5)+
(RS)+
R4, (RO)

#170000, (RO) +

#200 R4
R3,64$
#177600, (RO)
#77406, (R2)

#60, a#MMR3
#1 _#MMRO

A#MOM1 , a#CONTRL

#EETMP2 RO
#3,R0
RO,R1

(RO)
2(RO)

#377,(R1)

#377,(R0O)

EE3

PC,EEERR3
E4

E
2(RO)
EE2

#1,R1
(RO)
2(RO)

#377.(R1)
#177400, (RO)
EE6
PC,EEERR3
EE7

2(RO)

EES

#1,R1
(RO)
2(R0O)

#377.(R1)
#377,2(R0O)
EE9
PC,EEERR3
EE10

(RQ)

EES

#1.R1
(RO)
2(RO)

I 9
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CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ONES TEST

;TURN ON MEMORY MANAGEMENT
;AND THE MAPPING BOX RELOCATION.

;FORCE MISSES TO BOTH GROUPS.
;LOCATE THE TEST SPACE.

;TEST MASK 0

;FOR SCOPING WITH AN OSCILLOSCOPE.

;FOR SCOPING WiTH AN OSCILLOSCOPE.

;FOR SCOPING WITH AN OSCILLOSCOPE.

SEQ 0112




CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC ?SST 2 MACY11 30A(1052)

CEKBDD.P11

4515
4516
4517
4518
6519
4520
4521
4522
4523
6524
4525

023356

16-MAY-79 08:58

000240
112711
022760
001403
004737
000402
005710
001373

000137

032737

011037
016037
010137

000377
177400

023632

023712

000002

054076
177740

054076
001642
001664

000045
177740
177742
177744
001642
001644
001656
000002
001660
001646
000002
001652
001654

177777

023240

023302

023344
023712

000002

177744

001666
001634
001636
001640

001656

001650

177744

EET1:
EE12:

EE13:

EETMPT:
EETMPZ:

EEERR1:

1%:

EEERRZ:

64%:

2%:

3%:

4%:

J 9
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CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB OMES TEST

NOP
MOvB
CMP
BEQ
JSR
BR
TST
BNE

JMP

.WORD
.WORD
.WORD

BIT
BNE
JMP
CMP
BEQ
JMP
MOV
CLR
TST
MOV
MOV
MOV
MOV
MOV
CLR
MOV
ADD
CLR
MOV
MOV
MOV
CLR
ERROR
MOV

MOV
cMP
BNE
JMP
INC
CMP
BNE
JMP
INC
CMP
BNE
JMP
JMP

#377,(R1)
#177400,2(R0O)
EE12
PC,EEERR3
EE13

(RO)

EETT

EEDONE

0
0
0

#2 , MMEMERR
1%

SPUR
R1,a4#LOADRS
EEERR2

SPUR
(SP)+,$TMP6
$TMP17

(SP)+
#45,8TMP20

a#L 0ADRS , $TMP3
SHIADRS . $TMPS
SMMEMERR , STMPS
RO,$TMP6
$TMP7
RO,$TMP14
#2.$TMP14
$TMP15

(RO) ,$TMP10
2(R0O),$TMP11
R1,$TMP12
$TMP13

45

#=1, I#MEMERR

RO,R2
R1.R2
2%
EE4
R2
R1.R2
3%

EE7
R2
R1,R2
4%

EE10
EEDONE

;FOR SCOPING WITH AN OSCILLOSCOPE.

;SHOULD BE A MAIN MEMORY
;ADDRESS AND CONTROL LINE
;PARITY ERROR.
;ERROR ADDRESS SHOULD BE
;TEST ADDRESS.

JRESET THE STA(K

SEQ 0113
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CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY=79 09:11 FPAGE 89
CEKBDD.P11 122

L>74.
4572
4573
4574
4575
4576
4577
4578
4579
4580

023632
023636
023642
023646
023652
023660
023664
023670
023676
023702

023706
023710

023712

053716
023724
023732
023740
023742

023750

023754
023760
023764
023766

011637

010037
005037
010037
062737
005037
011037
016037
010137
005037
104047
000207

104416

000004
012737
000023

012737
113737
104422
012737

012700

012702
012703
005004
012705

012722
010401
072127

012712

16-MAY-79 08:58

001652
001632
001634
001636
000002
001640
001642
000002

001646
001650

000010

024614
001502

024320

172340

172300
000007

170200
077406
000006

170000
000200

177600
077406

001636

001644

001676

054230
001626

000114

CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ONES TEST

EEERR3: MOV (SP) ,$TMP12 ;REPORT FAILURE TO WRITE
;THE CORRECT BYTE
MoV RO,$TMP?
CLR $TMP3

MOV RO, $TMPS

ADD #2,$TMP4

CLR $TMPS

MOV (RO) ,$TMPG

MOV 2(R0) ,$TMP7

MOV R1,$TMP10

CLR $TMP11

ERROR 47

RTS PC
EEDONE : RSET sDONE !
IR RR AR AR AR AR R AR A AR RN R AR RRAANA RN AR AR AR ANRARARARRARRRA AR
;*TEST 23 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ZEROES TEST

*

:*THIS IS ANOTHER TEST OF THE BYTE MASK GENERATION LIGIC.
;*HERE UNIBUS DATOB'S WILL MOVE ZEROES INTO A BACKROUND
s*PATTERN OF ONES.

- %

a2 4233333233332 2222 082222t 0R 22300 Sttt R0t dddidR il ]

1ST23: SCOPE
MOV #10,$TIMES
HH=$TN-1

;.D0 10 ITERATIONS

;SET THE SKAD REGISTER
;IN CASE THE TEST ABORTS.

;SET UP MEMORY MANAGEMENT
:TO RELOCATE EVERYTHING
:THROUGH THE UNIBUS

;MAP PASSIVELY TO MEMORY,
;BY PASSIVELY IS MEANT

: THAT ADDRESS ARE
JRELOCATED TO THEMSELVES.

MOV #TST24, SKAD
MOVB  STSTNM,$TMPO
MMSK [P
MOV AHHERR1, 3#CACHVEC
MOV #K1PARO , RO
MOV #KIPDRO,R2
MOV #7.R3
CLR R4
MOV #MAPL 00, RS
648: MOV #77406, (R2) +
MOV R4 ,R1
ASH #6.R1
MOV R1.(R5)+
CLR (RS) +

MOV R&, (RO)
ADD #170000, (RO) +

S08 R3,64$
MOV #177600, (RO)
MOV #776406, (R2)

SEQ 0114




e

L 9
CEKBD-D PDP 11/70-74MP CACHEaDIAGNOSTlC P3§T 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 90

CExBDD.P11 16-MAY-79 08:5

4627

4628 024034 012737 000060
22%3 024042 012737 000001
22%} 024050 012737 000014
4633 024056 012700 024314
4634 026062 042700 000003
22;2 024066 010001

4637 0264070 012710 177777
4638 024074 012760 177777
4639 024102 000240

4640 0241054 105011

4641 024106 022710 177400
4642 024112 001403

4643 024114 004737 024532
4644 0264120 000404

W45 026122 022760 177777
4646 0264130 001371

L4647

4648 024132 005201

4649 0264134 012710 177777
4650 024140 012760 177777
4651 024146 000240

4652 024150 105011

4653 024152 022710 000377
4654 024156 001403

4655 0264160 004737 024532
4656 024164 000404

4657 024166 022760 177777
4658 024174 001371

4659

4660 024176 005201

4661 024200 012710 177777
4662 0264204 012760 177777
4663 024212 000240

4664 024214 105011

4665 024216 122760 177400
4666 024224 001403

4667 024226 004737 024532
4668 024232 000403

4669 024234 022710 177777
zg;? 024240 001372

4672 024242 005201

4673 024264 012710 177777
4674 024250 012760 177777
4675 024256 000240

4676 024260 105011

4677 024262 022760 000377
4678 024270 001403

4679 024272 004737 024532
4680 024276 000403

4681 024300 022710 177777
4682 024304 001372

172516
177572

177746

000002

000002

000002

000002

000002

000002

000002

000002

CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ZEROES TEST

MOV #60, a#MMR3 ;TURN ON MEMORY MANAGEMENT
MOV #1,a4MMR0 sAND MAPPING BOX RELOCATION.
MoV #MOM1 ,a#CONTRL ;FORCE MISSES.

MOV #HHTMP? RO ;LOCATE THE TEST SPACE.

BIC #3,R0

MOV RO,R1

HH1: MOV #-1,(RO)
MOV #-1,2(RO)

NOP ;FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB (R1)
CMP #177400, (RO)
BEQ HH3
HHZ : JSR PC ,HHERR3
BR HH4
HH3: CMP #-1,2(R0O)
BNE HH2

HH4 : INC R1
MOV #-1,(RO)

NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB  (R1)
CMP #377 (RO)
BEQ
HHS:  JSR PC HHERR3
BR HH7
HH6:  CMP #-1,2(RO)
BNE HHS

HH7 : INC R1
MOV #-1,(R0O)
MOV #-1,2(R0O)

NOP ;FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB (R1)
CMPB #177400,2(RO)
BEQ HH9
HH8 : JSR PC ,HHERR3
BR HH10
HH9: CMP #-1,(RO)
BNE HH8

HH10:  INC R1
MOV #-1,(R0O)
MOV #-1,2(RO)

NOP ;FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB (R1)
CMP #377,2(R0)
BEQ HH12
HH11:  JSR PC ,HHERR3
BR HH13 .

HH12: CMP #-1., (RO)
BNE HH11

SEQ 0115




CEKBD=D PDP 11/70=74MP CACHE DIAGNOSTIC PART 2
8:58 123

CEXBDD.P11

4L683
4684
4685
4686
4687
4688
4689
4690
4691

024306

024312
024314
024316

024320

024516
024520
024522
024526

024532
024536

024542
024546

16-MAY-79 0

000137

032737

010137
005037
104051
012737

011637

010037
005037
010037
062737
005037
011037

024612

000002

054076
177740

054076
001642
001664
000051
177740

177742
177744

177777

024132

024176

024242

024612

001652

177744

001666
001634
001636
001640

001656

001650

177744

001636

HH13:

HHTMP :
HHTMP? :

HHERR1 :

1%:

HHERRZ:

64%:

2%:

3%:

4%:

HHERR3:

MACY11 30A(1052)

M9
16=-MAY=79 09:11

PAGE 91

CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ZEROES TEST

JMP

.WORD
.WORD
.WORD

BIT
BNE
JMP
CMP
BEQ
JMP
MOV
CLR
TST
MOV
MOV
MOV
MOV
MOV
CLR
MOV
ADD
CLR
MOV
MOV
MOV
CLR
ERROR
MOV

MOV
cMP
BNE
JMP
INC
cMP
BNE
JMP
INC
CMP
BNE
JMP
JMP

MOV

MOV
CLR
MOV
ADD
CLR
MOV

HHDONE
0
0
0

#2 ,a#MEMERR
1%

SPUR
R1,a#L0OADRS
HHERRZ2

SPUR
(SP)+,$TMP6
$TMP17

(SP)+
#51,$TMP20
a#LOADRS , $TMP3
SFHIADRS . $TMPG
SNMEMERR . $TMPS
RO, $TMP6

STMP7
RO,STMP14
#2.$TMP14
$TMP1S

(RO) ,$TMP10
2(RO) ,$TMP11
R1,$TMP12
gnms

#-1 ., IMEMERR

RO.R2
R1.R2

(SP) ,$TMP12

RO, $TMP2
$TMP3
RO,$TMP4
$TMPS

(RO) ,$TMPE

;. THE TEST AREA

;SHOULD BE A MAIN MEMORY
;ADDRESS AND CONTROL L INE
;PARITY ERROR.
;ERROR ADDRESS SHOULD BE
sTEST ADDRESS.

JRESET THE STACK

;REPORT FAILURE TO WRITE
;THE CORRECT BYTE

SEQ 0116




g
CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16qHAY-79 09:11_ PAGE 92
CExBDD.P11 08:58 123

4739
4740
4741
4742
4743
4744
4745
4746
L4747
4748
4749
4750
4751
4752
4753
4754
4755

024570

024612

024614

024616

024624
024632

024640
024646
024650

024654
024662
024670
024676
024702
024704
024706

024710

' J-HAY-79

016027
010137
005037
104053
000207

104416

000004
000024
012737

113737
012737

032737

012737

013737
012737
005037

104400
065536
000777

000240

000002

025050

001502
054076

010000
027354
025006
000024

024710
025040

001644

054230

001626
000114

177570

000114

025036
000024

CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ZEROES TEST

MOv 2(RO) ,$TMP7
MOV R1,$TMP10

CLR $TMP11
ERROR 53
RTS PC
HHDONE : RSET sDONE !
AR AR AR RARR R AR R RRARRR AR RRARN RN EARRRAAANAEANR RN RRAR
'TEST 24 CACHE ADDRESS MEMORY POWER UP INVALIDATOR TEST

ﬁTHIS TEST IS EXECUTED OPTIONALLY, ON THE CONDITION THAT
;«BIT 12 OF THE SWITCH REGISTER IS ON WHEN PROGRAM CONTROL
;*REACHES THIS POINT. IF THIS SWITCH IS OFF THEN CONTROL
;*]S PASSED TO THE NEXT TEST. THIS IS DONE BECAUSE THIS
s*TEST REQUIRES OPERATOR INTERVENTION. THE USER 1S ASKED TO
;%GO THROUGH A POWER DOWN-POWER UP SEQUENCE. THEN

;*A SIMPLE SCAN IS MADE OF MEMORY WHICH CAUSES ALL

:*DATA AND ADDRESS MEMORY LOCATIONS IN THE CACHE TO BE
;*PARITY CHECKED, IF THE POWER UP-CACHE INVLIDATER LOGIC
:*WORKED NO PARITY ERRORS CAN OCCUR. BUT IF THIS INVALIDATER
;*FAILED THERE IS AN EXTREMELY HIGH PROBABILITY FOR THE
:*0CCURENCE OF A CACHE DATA OR CACHE ADDRESS PARITY ERROR.
:*IN FACT IF THE INVALIDATER CIRCUIT IS COMPLETELY INOPERATIVE
:«IT WILL BE VIRTUALLY IMPOSSIBLE TO RESTART THE PROGRAM.

: *WHEREAS MINOR OR NO FAILURES CAN AND WILL BE REPORTED.

;*IF NO PARITY ERRORS ARE ENCOUNTERED THE USER WILL

:«BE NOTIFIED SO THAT HE CAN KNOW IF A FATAL FAILURE

:*HAS OCCURRED.

ltti*ttttttit*it*t*ttttttktttitﬁti*ti*tittt*tt*ttﬁitit*tttttttt

TST24 SCOPE

DD=$TN-1
;SET THE SKAD REGISTER
MOV #TST25,SKAD ;IN CASE THE TEST ABORTS.

MOVB STSTNM,$TMPO
MOV #SPUR,a#CACHVEC ;INITIALLY EXPECT NO ERRORS.

BIT #SW12,a#SWR ;SEE IF THE USER HAS CHOSEN

BNE DD1 :TO RUN THIS TEST, SW12=1

JMP aSKAD :NO, SO GO TO NEXT TEST.

DD1: MOV #DDPER ,a#CACHVEC ;YES, SO SET UP THE PARITY

;ERROR VECTOR.

MOV a#24 ,DDTMP ;SAVE THE OLD CONTENTS

MOV #DDPD , a#24 ;OF THE PWER FAIL TRAP

CLR DDCNTR sVECTOR AND RESET THIS
sVECTOR. CLEAR AN ERROR COUNT.

TYPE ;TELL THE USER TO POWER

.WORD  PDMSG1 sDOWN.

BR . ;WAIT, SHOULD THIS

JWAIT TIME OUT?22?
DDPD:  NOP ;FOR SCOPE SYNC!

SEQ 0117




CEKBD=D PDP 11/70-74MP
CEXBDD.P11

4795
4796
4797
4798
4799

024712

024772
024772
025000
025002

025006
025014
025016
025024
025030
025032
025036
025040

025042
025044

025050
025052

025060
025066

025074
025102

025132

16-MAY~79

012737
000777
012706
013737
005000
012701
005720

000137

013737
104054
000137

032737

000004
012737
012737
012737
113737
012705
012737
012700
042700
012701
060001
012702

CACHg DIAGNOSTIC
08:58

024722

001500
025036

001000

025036
025040

025042

025040
025042
000360
3R

054076

001500

000010
026156
054076
001502
000006

000004
026146
176002
140000

142000

000024

000024

000024

001632

177744
177744

001676
054230

000114
001626

026130

PART 2 MACY11 30A(1052)
CACHE ADDRESS MEMORY POWER UP INVALIDATOR TEST

124

DDPV:

1%:
DDPU1 :

DDPU2:
1%:

DDPER:

DDPER1 :
DDTMP:
DDCNTR:
DDDONE :

MOV
BR
MOV
MOV
CLR
MOV
TST
SO8
MOV
TST
BNE
TYPE
. WORD
JMP

MOV
ERROR
JMP

BIT
BEQ
MOV
INC
RTI
JMP
.WORD
. WORD

RSET
MOV

B 10
16=MAY=79 09:11 PAGE 93

#DDPV ,a¥24 ;POWER DOWN ROUTINE
. :JUST SET UP FOR POWER UP.
#STACK ,SP JRESET THE STACK POINTER
DDTMP ,a#24 JRESET POWER FAIL VECTOR.
RO :SET UP FOR SCAN.
#1000,R1
(RO)+
R1,1%
DDTMP,an24 JRESET THE POWER FAIL VECTOR.
DDCNTR JWERE THERE ANY ERRORS?
DDPU2
;NO
PDMSG2
DDDONE
:REPORT ERROR SUMMARY
gECNTR.sTHPz
DDDONE
#360,aMMEMERR  ;THE ERROR SHOULD BE
DDPER1 :A CACHE ADDRESS OR CACHE
#-1,MEMERR :DATA PARITY ERROR
DDCNTR
SPUR
;STORAGE FOR POWER FAIL
;VECTORS OLD PC
0 ;ERROR COUNT.
#STACK,SP
e 2223223323323 3333323333333333332333333322333332%223232233 220220232320}
CACHE DATA MULTIPLEXER, CDMX, TEST

LRTEST 25
. %

E*THIS TEST PUTS DIFFERENT PATTERNS OF DATA AT THE INPUTS
;*0OF THE CDMX AND TESTS FOR PROPER SELECTION AND GOOD DATA.
. %

e
';ttttttttttt'ttttttttiﬁttitt*ittitﬁittt.*ﬁttttittitiiitititttttt

787125:

SCOPE
MoV

MOV

MOV
MOvVB
MOv
MOV
MOV
BIC
MOV
ADD
MOV

#10,8TIMES ;.D0 10 ITERATIONS
;SET THE SKAD REGISTER
#TST26,SKAD :IN CASE THE TEST ABORTS.
#SPUR,a#CACHVEC ;PREPARE FOR UNEXPECTED ERRORS.
$TSTNM,STMPO
#6,R5 ;INITIALIZE
#4,JJCNT
#JJTMP2 RO
#176002,R0
#TESTR1 ,R1
RO,R1

#TESTR2 ,R2

SEQ 0118

o™



CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC ?3'5" 2 MACY11 30A(1052)

CEKBDD.P11  16-MAY-79 08:58 CACHE DATA MULTIPLEXER,
4851 025136 oeooog ADD RO,R2
4852 025140 012703 144000 MOV #TESTR3,R3
4853 025144 060003 ADD RO,R3
2g§g 025146 012704 026134 MOV #JIPAT2 R4
2329 025152 012737 125252 026132 MOV #125252,JJPAT1
4858
4859
4860
2861 025160 012737 052525 026134 MOV #52525,JJPAT2
4863 025166 005037 026136 CLR JJPAT3
4864 025172 012737 177777 026140 MOV #-1,JJPATS
4865 025200 012737 025200 001512 JJ1: MOV #JJ1,SLPERR
4866 025206 013713 026132 MOV JJPAT1, (R3)
4867 025212 013763 026134 000002 MOV JJPAT2,2(R3)
4869 025220 012737 000034 177746 MOV #SOMOM1 , a#CONTRL
4870 025226 013711 026136 MOV JUPAT3, (R1)
4871 025232 013761 026136 177776 MOV JJPAT3.<2(R1)
4872 025240 013761 026136 000002 MOV JJPAT3,2(R1)
4873 025246 005711 ST (R1)
4874 025250 012737 000054 177746 MOV #STMOM1 , a#CONTRL
4875 025256 013712 026140 MOV JJPAT4, (R2)
4876 025262 013762 026140 177776 MOV JUPAT4 . =2(R2)
4877 025270 013762 026140 000002 MOV JJPAT4 . 2(R2)
22;3 025276 005712 ST (R2)
4880 025300 005037 177746 CLR aNCONTRL
4881 025304 000240 NOP
4882 025306 JJ2:
4883 025306 000240 NOP
4884 025310 016100 000000 MOV 0(R1) ,RO
4885 025314 032737 000010 177752 BIT #10,4HITMIS
4886 025322 001011 BNF JJ3
4,887 025324 012737 000000 001630 MOV #0.$TMP1
4888 025332 010137 001632 MOV R1.$TMP2
4889 025336 062737 000000 001632 ADD #0.$TMP?
4890 025344 104001 66$:  ERROR 1
4891 025346 020037 026136 JJ3:  C(MP RO,JJPAT3
4892 025352 001406 BEQ 65$
4893 025354 012737 025366 001630 MOV #64$,$TMP1
489 025362 010037 001632 MOV RO,$TMP2
4895 025366 104005 648: ERROR 5
489 025370 658 :
4897 025370 012737 025376 001512 MOV #JJ4, SLPERR
4,898 025376 JJb:
4899 025376 240 NOP
4900 025400 016100 000002 MOV 2(R1) RO
4901 025404 032737 000010 177752 BIT #10,4H] TMIS
4902 025412 001011 BNE JJS
4903 025414 012737 000000 001630 MOV #0,$TMP1
4904 025422 010137 001632 MOV R1.$TMP?
4905 025426 062737 000002 001632 ADD #2.$TMP?
4906 025434 104001 668:  ERROR 1

€ 10
16=MAY=79 (9:11

PAGE 94
CDMx, TEST

sJJPATT CONTAINS THE DATA
;sWHICH WILL ENTER THE

;MAIN MEMORY EVEN INPUTS

;7O THE CDMX. INITIALLY
;THIS WILL BE 125252

;DATA FOR MAIN MEMORY 0ODD
;WORD INPUT TO CDMX

;GROUP 0 DATA INPUTS TO CDMX.
;GROUP 1 DATA INPUTS TO CDMX.

JWRITE THE MAIN MEMORY
;EVEN AND ODD WORD PATTERNS

;WRITE THE GROUP ZERO
sPATTERN

JWRITE THE GROUP ONE PATTERN

;MUST BE A HIT!

;MUST BE A HIT!

SEQ 0119




CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC ?3§T 2 MACY11 30A(1052)

CEKBDD.P11

025436
025442

025720

025722
025726
025732

012737

000240
016200
032737
001011
012737
010237
062737
104001
020037
001406
012737
010037
104006

012737

000240
016200
032737
001011
012737
010237
062737

16-MAY-79 08:58

026136
025456
001632

025466

000000
000010
000001
001632
000000
026140
025546
001632
025556

000002
000010
000001
001632
000002
026140
025636
001632
025646
000014
026132
001632
025702
000002
026134
001632

177746
026140

001630

001512

177752

001630

001632

001630

001512

177752

001630

001632

001630

001512

177746

001572

JJS:

64%:
65%:

JJ6:

66%:
FWhg

648 :
65%:

JJB:

66%:
JJ9:

64%:
65%:

JJ10:

1%:

JJ11:

1%:
JJi2:

D 10
16-MAY=79 09:11 PAGE 95

CACHE DATA MULTIPLEXER, CDMX, TEST

RO,JJPAT3
658

#64S, STMP
go,srnpz

#JJ6,SLPERR

0(R2) ,RO
#10,a#HITMIS
JJ7

#1,8TMP]
R2,$TMP2
qO.STMPZ

RO,JJPATS
65$
#64$,$TMP1
go.smpz

#)J8,SLPERR

2(R2) ,RO
#10,a#HITMIS
JJ9

#1,8TMP1
R2.$TMP2
12.$THP2

RO,JJPATS
65%

#6468 ,$TMP
ZO.STHPZ

#JJ10,$LPERR

#MIMO, a# CONTRL

(R3) R0
?0.JJPAT1

$
§O.$THP2

#JJ11,SLPERR
2(R3) ,RO
RO,JJPATZ2

a#CONTRL
Re ,#JJPATS
JJ13

;MUST BE A HIT!

;MUST BE A HIT!

;CHECK MAIN MEMORY DATA
;EVEN WORD

;CHECK MAIN MEMORY EVEN
;WORD

JNOW GET EVERY PERMUTATION
;OF THE FOUR TEST PATTERNS:

SEQ 0120

N~



CExBD=D PDP 11/70~74MP CACHE DIAGNOSTIC ?3?7 2 MACY11 30A(1052)

CEXBDD.P11

4963
L964
4965
4966
4967
4968
4969
4970
4971
4972
4973
4974
4975
4976
4977
4978
4979
4980
4981
4982
4983
4984
4985
4986
4987
4,988
4989
4990
499N

025734
025740
025744
025750
025754

025756
025762
025766

025772
025774
025776
026002
026006
026014

026116
026124

026130
026132

026142
026144

026146
026154

026156

011437
013714
012704
013714
000406

012437
011464
013714

005305
001402
000137
012705
013737
005337

023727

023727
001010
013737
013737
000137

023727

16~MAY=-79 08:58

025200
000006

26132
026130

026130
026134
026142
025200
026130
026136
026142
025200
026130
026140

026142
025200

026142

000003
026132
026134
000002
026132
026136
000001

026132
026140

000000

JJ13:

JJ14:

1%:

JJ15:

JJ16:

JJCNT:

JJPATT: .
JJPAT?2: .
JJPATS: .,
JJPATS:
JJPATS: .

JJTMPT: .
JJTMPZ:

JJ17:

CACHE DATA MULTIPLEXER,

MOV
MOV
MOV
MOV
BR

MOV
MOV
MOV

DEC
BEQ
JMP
MOV
MOV
DEC

(MP
BNE
MOV
MOV
JMP

CMP
BNE
MOV
MOV
JMP

CMP
BNE
MOV
MOV
JMP

(R&) ,JJPATS
JJPAT2, (R4)
#JJPAT2 R4
JJPATS, (R&)
JJ14

(R&)+,JJPATS
(R4) ,=2(R4)
JJPATS, (R4)

RS

1%

JJ1

#6,R5
JJPAT1,JJPATS
JJCNT

JUCNT 43

JJ15
JUPATZ2,JJPAT]
Jj?ATS,JJPATZ
J

JUCNT 42

JJ16
JJUPAT3,JJPAT]
JJ?ATS.JJPAT3
JJ

JUCNT , #1

JJ17

JJPATS ,JJPAT1
Jj?ATS.JJPATk
J

o

=leelelelels)

E 10
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CDMx, TEST

:125252,052525,177777 AND
;000000 INTO JJPAT1, JJPATZ,
;JJPAT3 AND JJPAT4 AND
JREPEAT THE TEST.

:DONE?

;COUNTER USED TO GENERATE
;PERMUTATIONS.

;MAIN MEMORY EVEN WORD DATA PATTERN
;MAIN MEMORY ODD WORD DATA PA TERN
:GROUP O DATA PATTERN

;GROUP 1 DATA PATTERN

; TEMPORARY STORAGE

;TEST AREA, SO CODE WON'T
;OVER LAP THE HITS OF

;THE TEST WORDS.
;DONE !

a2 3222232332323 222323223222032220222223R230R 2000 R00t00RRdRRdRRRRRR Rl R

CACHE DATA MEMORY ADDRESS DRIVERS TEST

TRTEST 26
. %

*#THIS TEST PERFORMS A DUAL ADDRESS TEST ON THE
“«CACHE DATA MEMORIES OF BOTH GROUPS.

SEQ 0121




CEXBD=D PDP 11/70-74MP CACHE DIAGNOSTIC

CEXBDD

5019
5020
5021
502

5024
5025
5026
5027
5028

5030

P11

026156
026160

026166

026174
026202

026210
026216
026224

026354
026356
026360
026364
026370

026374

16-MAY-79 (08:58

000004
012737
012737

012737
113737

012737
012737
012737

012700

011102

000010
026666

054076
001502

000001
000054
000034

026232
001000
026662

002000
026664

026662
177717
177746
140000
001000
026320

000010

026660
001632

026664
177717
177746

140000
001000
026412

140000
001000
026440

001676
054230

000114
001626

026660
026662
026664

177746
177746

001512

177752
001630

001512

001512

F
PART 2 MACY11 30A(1052) 16

126

W

0
~MAY=79 09:11 PAGE 97

CACHE DATA MEMORY ADDRESS DRIVERS TEST

L
e i i il iii sttt R R 222 R R R R0 R R 2R 2D 2R}

15126

GG1:

GG2:
GG3:

GG4 :

GGS:

SCOPE
MOV

MOV

MOV
MovB

MOV
MOV
MOV

MOV
MOV
MoV
TST
MOV
TST
S08
MOV
BIC
MOV
MOV
MOV
MOV
NOP
CLR
TST
TST
BIT
BNE
MOV
MOV
ERR
1ST
S0B
MOV
BIC
MOV

MOV
MOV
MOV
NOP
MOV
TST

S8

MOV
MOV
mMov
NOP
MOV

#10,8$TIMES
#1S727,SKAD

#SPUR , a# CACHVEC

$TSTNM,STMPO

#1,GGFLGT
#S1MOM1 , GGGS
#SOMOM1 , GGGM

#GG2 RO
#1000,R1
GGGS , a#CONTRL
2000(R0)
GGGM, a#CONTRL
(RO) +

R1,GG3

GGGS RO
#177717.RO
RO, a#CONTRL
#TESTR1,R1
#1000,R0O
#GG4, SLPERR

(R1)
(R1)
(R1)
#;O,G#HITHISS

2
GGFLGT,$TMP
71,svmpz
(R1)+
RO,GG4

GGGM, RO
#177717.R0
RO,a#CONTRL

#TESTR1 ,R1
#1000,R0
#GGS ,$LPERR

R1,(R1)
(R1)+
R0.GG5

#TESTR1 ,R1
#1000,R0
#GG6, SLPERR

(R1) ,R2

;.00 10 ITERATIONS
;SET THE SKAD REGISTER
;IN CASE THE TEST ABORTS.

;INITIALIZE FOR A TEST
“ON GROUP 1 FIRST

*SOM1 AND STMO ARE PATTERNS
‘DESTINED FOR THE CACHE
*CONTROL REGISTER

*MAKE THIS CODE, LOCATIONS
1662 THROUGH 6G2+2000(0CT) .
*HITS IN THE GROUP NOT
*BEING TESTED AND MISSES
*IN THE GROUP BEING TESTED.

JMAKE THE TEST AREA
;HITS IN THE GROUP
;BEING TESTED

;FROM HERE ON SELECT
. THE GROUP NOT BE ING
JTESTED

“WRITE MADDRESS INTO @#ADDRESS.

JREAD BACK THE ADDRESS

SEQ 0122
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(EXBDD.P11 16-MAY-79 08:58 126 CACHE DATA MEMORY ADDRESS DRIVERS TEST
5075 026444 032737 000010 177752 8IT #10,Q4H]ITMIS
5076 026452 001006 BNE GG7

5077 026454 013737 026660 001630 MOV GGFLGT,$TMPT

SEQ 0123
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CEKBDD.P11

5078
5079
5080
5081
5082
5083
5084
5085
5086
5087
5088

5103

AR ZE YR NERREN RS SHIarr 2o 3RIKIR

Voo T i o i v o i o e
B S e e I S e e e I I R e R e e J o )

WINW

026462
026466

026470
026472

026474
026502
026506
026512
026516

026520
026522
026526
026530
026534
026542
026544
026546
026554
026556
026564
026570

026572
026574
026576
026600
026602
026610
026614
026620
026624

026626
026630

026632
026640
026646
026652
026654

026660

026662
026664

026666

010137
104001

020102
001412

013737
010137
010237
010137
104016

005121
077032
012701
012700
012737
000240
011102
032737
001006
013737
010137
104001

010103
005103
020302
001412
013737
010337
010237
010137
104016

005721
077034

012737
012737
005337
001005
000137

000000

000000
000000

16-MAY-79 08:58

001632

026660
001632
001634
001636

140000
001000
026542

000010

026660
001632

026660
001632
001634
001636

000034
000054
026660

026232

001630

001512

177752
001630

001630

026662
026664

CACHE DATA MEMORY ADDRESS DRIVERS TEST

MOV
1%: ERROR

GG7: CMP
BEQ

MOV
MOV
MOV
MOV
1%: ERROR

GG8: oM
SOB
MOV
MOV
MOV

Cch9: NOP
MOV
BIT
BNE
MOV
MOV

1%: ERROR

GG10: MoV

1%: ERROR

GG11:  TST
S08

MOV
MOV
DEC
BNE
JMP

GGFLGT: .WORD

GGGS : .WORD
GGGM: . WORD

GG12:

?1,$TMP2

R1,R2
668

GGFLG1,$TMP]
R1,$TMP2
R2,$TMP3
R1,$TMPS

16

(R1)+

RO, GG6
#TESTR1 R1
#1000,R0
#GGY,SLPERR

(R1) .R2
#10,30H] TMIS
6610
GGFLG",$TMP1
r1u ,$TMP?

R1,R3

R3

R3,R2

GG11

GGFLG1 ,$TMP]
R3,$TMP2
R2,$TMP3
R1.$TMP4

16

(R1)+
RO,GG9

#SOMOM1 , GGGS
#S1MOM1, GGGM
GGFLG?

6G12

GG2

0

0
0

:DOES a#ADDRESS C(ONTAIN
;#ADDRESS

; COMPL IMENT DATA
;LOOP FOR NEXT ADDRESS.

;GO BACK AND (CHECK
;COMPLIMENTED DATA

-----

;1S COMPLIMENT DATA (ORRECT?

;TEST NEXT LOCATION

;GO BACK AND RUN
;TEST IN GROUP 0.

;GROUP BEING TESTED, O OR 1.

sCACHE CONTROL REGISTER
;PATTERNS

sDONE !

e il iR R RRRRRRRRRRRRRRRR R Rl

CACHE DATA MEMORY COUNT PATTERN TEST
“«THIS TEST RUNS A COUNT PATTERN THROUGH EACH LOCATION

LeTEST 27
- N

SEQ 0124
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CExBDD.P11 16=-MAY-79 (08:58 127 CACHE DATA MEMORY COUNT PATTERN TEST SEQ 0125

3}%"5' :*0F THE CACHE DATA MEMORY FOR EA(H GROUP.
. %

51“ :'"'Qt*.ﬁﬁ't*'t't.ttil‘t.QQtQ.Qt'Q.tﬁ'ﬁQQ'.QQQQQQ.QQI'QQQQ.'tt....'
5137 026666 000004 1§127: SCOPE
§138 026670 012737 000010 001676 MOV #10,$TIMES ::DO 10 ITERATIONS
5139 :SET THE SKAD REGISTER
g}zg 026676 012737 027646 054230 MOV #TST30,SKAD :IN CASE THE TEST ABORTS.
5142 026704 012737 054076 000114 MOV #SPUR , a# CACHVEC
g;zz 026712 113737 001502 001626 MOVR  STSTNM,$TMPO
5145 026720 012737 000001 027354 LL1: MOV #1,LLFLGI :TEST GROUP ONE FIRST
5146 026726 012737 000044 027362 MOV #STM0, LLGS *STMO AND SOM1 ARE PATTERNS
5147 02673 012737 000030 027364 MOV #SOM1 . LLGM :WHICH WILL BE LOADED INTO
5148 026742 012737 026742 001512 LL2: MOV #LL2.SLPERR :THE CACHE CONTROL REGISTER.
5149 026750 012737 054076 000114 MOV #SPUR , a# CACHVEC

026756 012700 026742 MOV #LL2 RO :MAKE THIS CODE, LOCATIONS

026762 012701 001000 MOV #1000,R? :LL2 THROUGH LL2+2000 (OCT)

;HITS IN THE CACHE GROUP
026766 013737 027364 177746 LL3: MOV LLGM,a#CONTRL  ;NOT BEING TESTED, AND MISSES

vivioaoavraviawvi
- d b cd i i o i b
viviuvuvioavinin i
ONOWNSWN=O

026774 005710 TST (RO) :TO THE CACHE GROUP BEING
026776 013737 027362 177746 MOV LLGS,@#CONTRL - TESTED.
027004 005760 002000 ST 2000 (R0O)
027010 062700 000002 ADD #2 RO
3138 027014 077114 SOB R1.LL3
5160 027016 012701 140000 MOV #TESTR1,R1 :MAKE THE MEMORY TEST AREA
5161 027022 012700 001000 MOV #1000,R0 ZHITS IN THE GROUP BE ING
5162 027026 012737 027050 001512 MOV #1$,SLPERR -TESTED.
5163 027034 013702 027362 MOV LLGS,R2
5164 027040 042702 177717 BIC #177717 .R2
5165 027044 010237 177746 MOV R2,a#CONTRL
5166 027050 005011 18: C R (R1)
§167 027052 005711 TST (R1)
5168 027054 005721 ST (R1)+
5169 027056 032737 000010 177752 BIT #10,I4HITMIS
§170 027064 001011 BNE 3$
§171 027066 013737 027354 001630 MOV LLFLG1.,$TMP1
§172 027074 011137 001632 MOV (R1) ,$TMP2
§173 027100 062737 177776 001632 ADD #-2.8TMP2
5174 027106 104001 2%: ERROR 1
5175 027110 077021 3% S08 RO,1$
5176 027112 013700 027364 MOV LLGM,RO :FROM NOW ON SELECT
5177 027116 042700 177717 BIC #177717 .RO :THE GROUP NOT BEING
g};g 027122 010037 177746 MOV RO, a#CONTRL STESTED
5180 027126 012701 140000 MOV #TESTR1,R1 ;INITIALIZE FOR TEST.
5181 027132 012700 001000 MOV #1000,R0 :COUNTER.
5182 027136 005002 LLb: CLR R2 :DATA PATTERN WRITTEN
5183 027140 005003 CLR R3 :LOGICAL 'OR' OF BAD DATA
5184 027142 012704 177777 MOV #177777 R4 :LOGICAL "AND' OF BAD DATA
5185 027146 005005 CLR RS “DATA PATTERN READ
5186 027150 005037 027366 CLR LLCNT1 *NUMBER OF LOCATIONS WHICH FAIL.
5187 027154 005037 027356 CLR LLFLG2 :ERROR IN GROUP FLAG
5188 027160 012737 027166 001512 MOV #LLS,SLPERR
5189 027166 005037 027360 LLS: CLR LLFLG4 :ERROR IN TESTED WORD FLAG.
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CEKBDD.P11 16-MAY=-79 08:58 127 CACHE DATA MEMORY COUNT PATTERN TEST SEQ 0126
5190 027172 000240 NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
§191 027174 010211 MOV R2, (R1)

§192 027176 011105 MOV (R1) RS

§193 027200 032737 000010 177752 BIT #10,34H] TMIS

5194 027206 001006 BNE LL6

5195 027210 013737 027354 001630 MOV LLFLGT,$TMP

5196 027216 010137 001632 MOV R1,$TMP2

§197 027222 104001 1$: ERROR 1

5198 027224 020205 LL6: CMP R2,RS :GOOD DATA

5199 027226 001402 BEQ LL?

5200 027230 000137 027600 JMP LLERR2 :BAD DATA BUT NO TRAP OR
5201 :ABORT OCCURRED'

5202 027234 LL7: *DECREMENT THE COUNT PATTERN
5203 SAND LOOP IF NOT DONE

5204 02723 005737 027360 £31 LLFLG4 “IF THERE WAS AN ERROR

5205 027240 001405 BEQ LL8 “IN THE WORD JUST TESTED
5206 027242 005237 027366 INC LLCNT1 * INCREMENT LLCNT1

5207 027246 012737 177777 027356 MOV #-1,LLFLG2 SAND SET ERROR IN GROUP FLAG.
5208 027254 062701 000002 LL8:  ADD #2,R1 :GO TO NEXT WORD.

25?3 027260 077036 S08 RO,LLS

5211 027262 005737 027356 ST LLFLG2 :DONE WITH THAT GROUP,

5212 027266 001417 BEQ LL9 “SEE IF THERE WERE

§213 027270 112737 000013 001516 MOVB  #13.SITEMB *ANY ERRORS. IF SO THEN

5214 027276 013737 027354 001630 MOV LLFLGT, $STMP :PRINT AN ERROR SUMMARY

5215 027304 010437 001632 MOV R4, STMP? “FOR THAT GROUP.

5216 027310 010337 001634 MOV R3.$TMP3

5217 027314 013737 027366 001636 MOY LLCNT1, STMPS

gg}g 027322 004737 054744 JSR PC.ERTYPE

5220 027326 012737 000044 027364 LL9: MOV #S1MO,LLGM :TEST THE OTHER GROUP, 0.
5221 027334 012737 000030 027362 MOV #50M1LLGS ;

§222 027342 005337 027354 DEC LLFLGT

5223 027346 001137 BNE LL:9 :DONE ?

ggg§ 027350 000137 026742 M LL

§226 027354 000000 LLFLGY: .WORD O :GROUP BEING TESTED, 1 OR 0.
gsgg 027356 000000 LLFLG2: .WORD O *ERROR OCCURRED IN GROUP FLAG.
2353 027360 000000 LLFLG4: .WORD O :ERROR OCCURRED IN WORD FLAG.
5231 027362 000000 LLGS: .WORD 0 ;PATTERNS FOR CONTROL REGISTER
gggg 027364 000000 LLGM: .WORD O

gggg 027366 000000 LLCNT1: .WORD O :GROUP ERROR COUNT

5236 027370 000000 LLMER: .WORD O : TEMPORARY STORAGE FOR

5237 :THE CACHE ERROR REGISTER.
;ggg 027372 000000 LLTMP1: .WORD O

5240 027374 013737 177744 027370 LLERR1: MOV SMMEMERR,LLMER :COME HERE ON PARITY

5241 027402 012737 004100 027372 MOV #4100,LL TMP1 :ABORT OR TRAP.

5242 027410 005737 027354 ST LLFLGT “TESTING GROUP 1 OR 0?

5243 027414 001403 BEQ 1$

52464 027416 012737 004200 027372 MOV #4200, LLTMP1

5245 027424 023737 027372 027370 1%: 0 LLTMP] ,LLMER ;WAS THE ERROR EXPECTED?
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CEXBDD.P11

5246
5247
5248
5249
5250
5251
5252
5253
5254
5255
5256
5257
5258
5259
5260
5261
5262
5263
5264
5265
5266
5267
5268
5269
5270
5271
5272
5273
5274
5275
5276
5277
5278
5279
5280
5281
5282
5283
5284

027432
027434

027440
027444
027446

027452

027466
027470
027474
027476
027504
027510
027514
027522
027530
027536
027544

027546

027554
027556

027560
027566
027574

027600

027606
027610
027612
027614
027616
027624
027630
027634

027640

027642
027646

001402
000137

020137
001402
000137

012737
050203

013737
013737
042737
013737
104011

012737

005011
005711

012737
012737
000137

012737

050203
005102
0460204
005102
013737
010137
010237
010537

104012
000137

16~MAY-79 08:58

054076
177740
054076
177777

001630

027354
001634
001644
177740
177742
140000
027370

027560

177777
027374
027234

177777

027354
001634
001636
001640

027234

027360

001632

001636
001640
001640
001642

000114

177744
000114

027360

001630

K 10
16=MAY=79 09:11

CACHE DATA MEMORY COUNT PATTERN TEST

BEQ
JMP

2%: cMP
BEQ
JMP

3%: MOV
BIS
(oM
BIC
coM
MOV
CMP
MOV
MOV
MOV
MOV
MOV
BIC
MOV
ERROR

MoV

CLR
TST

LLERR3: MOV
MOV
JMP

LLERRZ: MOV

BIS
coM
BIC
COM
MOV
MOV
MOV
MOV

1%: ERROR

JMP
LL10:

2%
SPUR

R1,a#L0ADRS
3%
SPUR

#=-1,LLFLG4
R2,.R3

R2

R2.R4

R2

(SP) ,$TMP1
(SP)+,(SP)+
LLFLG1,$TMP2
R2.$TMP3
R1,$TMP7
a#LOADRS , STMP4
@#HIADRS , $TMP5
#140000,$TMP5

%%MER.STHPb

(R1)
(R1)

#-1,3#MEMERR

#LLERR1 ,a#CACHVEC(
sVECTOR AND CONTINUE.

LL?
#-1,LLFLG4
R2.R3

R2

R2.R4

R2
LLFLGT,$TMP1
R1,$TMP3
R2,$TMP4

12

LL7

PAGE 102
JNO!
;WAS THAT ADDRESS EXPECTED?
sNO!

;SET WORD ERROR FLAG
;DO "OR' OF FAILIING DATA

;DO "AND' OF FAILING DATA

;REPORT ERROR.

#LLERR3,a#CACHVEC
;BAD PARITY IN THE WORD
;BEING TESTED MUST BE
sDEALT WITH!

;THIS INSTRUCTION CLR (R1)
;SHOULD TRAP!

;CLR THE ERROR REGISTER

;BEFORE CONTINUING THE

;RESTORE THE PARITY ERROR

;BAD DATA WAS READ BUT
;NO TRAP OR ABORT OCCURRED:
;'OR' BAD DATA

;"AND" BAD DATA

;REPORT ERROR.
;CONTINUE TEST.

B 2233222222332 233323 3233222222223 230 023032220t Rt t2dRtRltdl

CACHE DATA MEMORY PARITY CHECKERS LOwW BYTE TEST

'THIS IS A TEST OF THE TWO CACHE DATA MEMORY PARITY
;*CHECKERS FOR THE LOW BYTE, ONE FOR EACH GROUP. THE

*TEST 30

SEQ 0127
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CEKBDD.P11 16-MAY-79 08:58

5302
5303

5314 027646 000004
5315 027650 012737 000020 001676
5316 000031

5318 027656 012737 030320 054230

5320 027664 113737 001502 001626
5321 027672 012737 054076 000114

5323 027700 005000

5325 027702 012737 027702 001512
5326 027710 004737 054470

5327 027714 032702 000001

5328 027720 0C1402

5329 027722 000137 030300

5330 027726 012737 000030 177746
5331 027734 012737 030204 000114
5332 027742 012705 030202

5333 027746 005715

5334 027750 005715

5337 027752 032737 000010 177752
5338 027760 001007

5340 027762 010537 001632
5341 027766 012737 000000 001630
5342 027774 104001

5344 027776 104420

5347 030000 012704 000020

5348 030004 012702 177750
- 5349 030010 005001

5350 030012 010015

5351

5352 030014 000401
5353

5354 030016
5355 030014
5356 030020
5357 030020

L 10
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T30 CACHE DATA MEMORY PARITY CHECKERS LOwW BYTE TEST

. *MAINTENANCE REGISTER ISUSED TO FORCE A PARITY A
;*PARITY ERROR AT EVERY DATA PATTERN WHICH HAS A ONE
;*PARITY BIT. NOTE THAT THE CACHE DATA MEMORY PARITY HAS,
s*EFFECTIVELY, ODD PARITY. THE MAINTENANCE FUNCTION ON THE
;*CACHE DATA MEMORY PARITY CHECKERS HAS THE EFFECT OF
;*FORCING THE PARITY BIT OF THE BYTE BEING CHECKED TO
;*ZERO. THIS MEANS THAT ONCE THIS MAINTENANCE FUNCTION
;*]S ENABLED THE ERROR WILL OCCUR ON A SUBSEQUENT

;*READ OF A BYTE WITH A ONE PARITY BIT, THAT IS

;*BYTES WITH ZERO PARITY BITS WILL NOT CAUSE THE ERROR.
N

Ld
e i i i i ittt ittt iRt sl

TST30: SCOPE

MOV #20,8TIMES ::D0 20 ITERATIONS
[IA=$TN
:SET THE SKAD REGISTER
MOV #TST31,SKAD “IN CASE THE TEST ABORTS.
MOVB  $TSTNM,$TMPO
MOV #SPUR , a4 CACHVEC
CLR RO :THIS IS THE COUNTER CONTAINING
*THE TEST DATA PATTERN
1IA1: MoV #11A1,$LPERR
JSR PC ,PARCNT :SET IF THIS TEST PATTERN HAS
BIT #BITO,R2 :THE PARITY BIT SET (1), IF NOT
BEQ 11A2 :GO TO THE NEXT PATTERN
JMP 11A7
11A2: MOV #SOM1,@#CONTRL ;SELECT GROUP ZERO.
MOV #11AR7,a#CACHVEC :SET UP FOR THE ERROR
MOV #11AT1.RS :MAKE THE TEST ADDRESS A
ST (R5) :HIT IN GROUP ZERO
ST (RS) *MAKE SURE IT IS A HIT
:SEE IF REFERENCE ADDRESS
BIT #10,@#HITMIS  :IS A HIT.
BNE 1%
:IF NOT ERROR'
MOV RS,$TMP2
MOV #0.$TMP1
ERROR 1
SKIPT :ERROR FATAL. GO TO NEXT TEST.
18: MOV #20,R4 :THIS PATTERN WILL BE
MOV AMAINT ,R2 :PUT IN THE MAINTENANCE
CLR R1 *REGISTER
MOV RO, (K>) *PUT THE TEST PATTERN IN
“THE TEST ADDRESS
BR 64%
LoC=. :GET THE PC TO AN EVEN WORD BOUNDARY'''
LOC=-48L0C
LOC=LOC+4

.=L0C

SEQ 0128
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CEKBDD.P11

5358
5359
5360
5361
5362
5363

030150
030152
030154
030156

030160

16-MAY-79 08:58

012737
012737
012737

012705
005715
005715

032737
001007

010537
012737
104001

104420

012704
012702
005001
010015

000402

030144
030144
030150
030150

000240
010412
021500
010112

001632
030202
001636

030244
030046
000044

030202

000010

001632
000001

000100
177750

001634

000114
001512
177746

177752

001630

64%:

11A3:

64%:

11A4:

1%:

50%:

[11AS:

Mm10
16=MAY=79 09:11 PAGE 104

CACHE DATA MEMORY PARITY CHECKERS LOW BYTE TEST

MOV

R4, (R2)

;THE REFERENCE TO THIS NEXT INSTRUCTION
sWILL MAKE THE COMPARE INSTRUCTION A HIT
;SO THAT NO SPURIOUS ERROR SHOULD OCCUR

JWHILE THE MAINTENANCE REGISTER IS SET!
;TURN ON THE MAINT. REG.

:THE REFERENCE TO (RS)

:SHOULD CAUSE THE ERROR.

;THE ERROR DIDN'T OCCUR!
;REPORT FAILURE

;SET UP FOR THE GROUP ONE

;ERROR
;SELECT GROUP ONE

;MAKE THE TEST ADDRESS A
JHIT, IN GROUP ONE.

;SEE IF REFERENCE ADDRESS
;1S A HIT.

:IF NOT ERROR!

;ERROR FATAL. GO TO NEXT TEST.

#100,R4 ;THIS PATTERN WILL BE

CMP (RS) ,RO

MOV R1,(R2)

MOV RO, $TMP?

MOV #1IAT1,$TMP3
CLR $TMP4

ERROR 144

MOV #11AR2, a#CACHVEC
MOV #11A%, SLPERR
MOV ASTMO,@¥CONTRL
MOV #11AT1.RS
ST (RS)

ST (RS)

BIT #10,a4HI TMIS
BNE 1$

MOV RS.$TMP?

MOV #1.$TMP1
ERROR 1

SKIPY

MOV

MOV #HAINT R2
CLR

MOV RO.(RS)

BR 508

LOC=. :GET THE
LOC=-48L0C

LOC=LOC +4

.=L0C

NOP

MOV R4, (R2)

CMP (RS) ,RO

MOV R1, (R2)

;PUT IN THE MAINT. REG

:??LT{HE TEST PATTERN IN (R5),
:PUT THE NEXT INSTRUCTION EXECUTED
;ON AN EVEN WORD BOUNDARY SO THE

s SUBSEQUENT INSTRUCTION, A CMP,
;WILL BE A HIT.

PC TO AN EVEN WORD BOUNDARY!!!

;FOR SCOPING WITH AN OSCILLOSCOPE.
:TURN ON THE MAINT. REG.

;THIS REFERENCE TO (R5) SHOULD
:CAUSE THE ERROR.

SEQ 0129
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5468
5469

030160 010037 001632

030164 012737 030202 001634
030172 005037 001636

030176 104145

030200 000437
030202 000000

022737 004500 177744

030214 000137 054076
030220 022737 030202 177740

030230 022626
030232 012737 177777 177744
030240 000137 030046

030244 022737 004600 177744
030254 000137 054076

030260 022737 030202 177740
030270 022626

030272 012737 177777 177744
030300 022700 000377

030304 001404

030306 062700 000001

030312 000137 027702

030316 104416

030320 000004
030322 012737 000020 001676

CACHE DATA MEMORY PARITY CHECKERS LOW BYTE TEST
;THE ERROR DIDN'T OCCUR!

MOV RO,$TMP? :REPORT FAILURE
MOV #I]AT1,$TMP3
CLR $TMP
64%: ERROR 145
11A6: BR 11A7
11AT1:.WORD 0
11AR1:
#4500, a#MEMERR ;MAKF SURE THE ERROR
BEQ 2% JREGISTER IS SET PROPERLY
1%: JMP SPUR
2%: CMP #1IAT1,a#L0ADRS ;MAKE SURE THE ERROR
BNE 1% ;OCCURRED AT THE CORRECT
;ADDRESS.
CMP (SP)+,(SP)+ :RESET THE STACK
MOV #-1,3#MEMERR :CLEAR THE ERROR REGISTERS.
— JMP 11A4 :GO TEST GROUP ONE
cMP #4600, a#MEMERR ;MAKE SURE THE ERROR
BEQ 2% JREGISTER IS SET PROPERLY
1%: JMP SPUR
2%: CMP #11AT1,a#L0ADRS ;MAKE SURE THE ERROR
BNE 1% :OCCURRED AT THE CORRECT
;ADDRESS.
cMP (SP)+,(SP)+ ;RESET THE STACK
MOV #=1,34MEMERR :CLEAR THE ERROR REGISTERS.
11A7: CMP #377 R0 ;INCREMENT THE TEST
BEQ 11A8 :PATTERN
ADD #1 R0
JMP 11A1
11A8: RSET
:;*ﬁ*ttﬁ*tﬁﬁt'ﬁ****ﬁttﬁ*t*i*ﬁi*i***ﬁ*i*ﬁ*ﬁ*ﬁi.ti*i***ﬁi*iii*iﬁ*ii
;*TEST 31 CACHE DATA MEMORY PARITY CHECKERS HIGH BYTE TEST
* %

s*THIS IS A TEST OF THE TWO CACHE DATA MEMORY PARITY
:*CHECKERS FOR THE HIGH BYTE, ONE FOR EACH GROUP. THE

; *MAINTENANCE REGISTER ISUSED TO FORCE A PARITY A
;*PARITY ERROR AT EVERY DATA PATTERN WHICH HAS A ONE
;*PARITY BIT. NOTE THAT THE CACHE DATA MEMORY PARITY HAS.
;*EFFECTIVELY, ODD PARITY. THE MAINTENANCE FUNCTION ON THE
:*CACHE DATA MEMORY PARITY CHECKERS HAS THE EFFECT OF
;*FORCING THE PARITY BIT OF THE BYTE BEING CHECKED TO
;*ZJERO. THIS MEANS THAT ONCE THIS MAINTENANCE FUNCTION
;*]S ENABLED THE ERROR WILL OCCUR ON A SUBSEQUENT

;*READ OF A BYTE WITH A ONE PARITY BIT, THAT IS

;*BYTES WITH ZERO PARITY BITS WILL NOT CAUSE THE ERROR.

*

L
A s L i 2222282202222 222 8RR R R iRttt Rl R Rl )

7ST31: SCOPE
MOV #20,$TIMES ::DO 20 ITERATIONS

SEQ@ 0130
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5509
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nnorR
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030330

030336
030344

030352
030354

030452

030464

000032
012737

113737
012737

005000
012737

032737
001007

010537
012737
104001
104420

012704
012702
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030774

001502
054076

030354
054470
000001

030754
000030

030660
030656
000010

001632

000040
177750

001632
030656
001636

054230

001626
000114

001512

177746
000114

177752

001630

001634

11B=$TN

11B1:

11B2:

1%:

64%:

11B3:

B 11
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CACHE DATA MEMORY PARITY CHECKERS HIGH BYTE TEST

;SET THE SKAD REGISTER
;IN CASE THE TEST ABORTS.

sTHIS IS THE COUNTER CONTAINING
;THE TEST DATA PATTERN

;SET IF THIS TEST PATTERN HAS
;THE PARITY BIT SET (1), IF NOT
;GO TO THE NEXT PATTERN

;SELECT GROUP ZERO.

;:SET UP FOR THE ERROR

JMAKE THE TEST ADDRESS A
JHIT IN GROUP ZERO
JMAKE SURE IT IS A HIT

;SEE IF REFERENCE ADDRESS
;1S A HIT.

;IF NOT ERROR!

;ERROR FATAL. GO TO NEXT TEST.

#640,R4 ;THIS PATTERN WILL BE

MOV #TST32,SKAD
MOVB  $TSTNM,$TMPO
MOV #SPUR, a#CACHVEC
CLR RO

MOV #1181,SLPERR
JSR PC,PARCNT

BIT #81T0,R2

BEQ 1182

JMP 1187

MOV #SOM1, a#CONTRL
MOV #11BR1,a#CACHVEC
MOV #11BT1.RS

ST (R5)

ST (R5)

BIT #10,34H] TMIS
BNE 1$

MOV RS,$TMP2

MOV #0.$TMP1

ERROR 1

SKIPT

MOV

MOV #MAINT ,R2

CLR R1

MOV RO, (RS)

BR 648

LOC=. :GET THE
LOC==48L0C

LOC=LOC +4

.=LoC

MOV R4, (R2)

CMP (RS) ,RO

MOV R1, (R2)

MOV RO,$TMP?

MOV #11BT1,$TMP3
CLR $ TMP4

;PUT IN THE MAINTENANCE

:REGISTER
;PUT THE TEST PAITERN IN
:THE TEST ADDRESS

PC TO AN EVEN WORD BOUNDARY!!!

;THE REFERENCE TO THIS NEXT INSTRUCTION
sWILL MAKE THE COMPARE INSTRUCTION A HIT
;SO THAT NO SPURIOUS ERROR SHOULD OCCUR

JWHILE THE MAINTENANCE REGISTER IS SET!

;TURN ON THE MAINT. REG.

;THE REFERENCE TO (R5)

;SHOULD CAUSE THE ERROR.

;THE ERROR DIDN'T OCCUR!
;REPORT FAILURE

SEQ 0131




CExBD-D PDP
CEKBDD.

5526
5527
5528
55

viviviavawnauviawvg
vV
QLESRUKLEY

5538

PN
030520
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104146

012737
012737
012737

012705

032737
001007

010537
012737
104001

104420
012704
012702
005001
010015

000402

030620

030620
030624
030624

000240
010412
021500
010112

010037
012737
005037
104147

000437
000000
022737

001402
000137

030720
030522
000044

030656

000010

001632
000001

000200
177750

001632
030656
001636

004500
054076

000114
001512
177746

177752

001630

001634

177744

PDP 11/70-74MP CACHEBDIAGNOSTIC PQ?T 2 MACY11 30A(1052)

c 1N
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CACHE DATA MEMORY PARITY CHECKERS HIGH BYTE TEST

648:  ERROR 146
11B4: MOV #11BR2,a#CACHVEC
MOV #1184, $LPERR
MOV #S1MO, a#CONTRL
MOV #11BT1,RS
ST (R5)
ST (R5)
BIT #10,34HITMIS
BNE 1$
MOV RS,$TMP?
MOV #1.8T™MPI
ERROR 1
SKIPT
1%: MOV #200,Ré4
MOV #MAINT ,R2
CLR R1
MOV RO. (RS)
BR 508
LOC=.
LOC==-48LOC
LOC=LOC+4
.=L0C
508:  NOP
MOV R4, (R2)
CMP (RS) ,RO
MOV R1, (R2)
11B5:
MOV RO,$TMP2
MOV #1IBT1,$TMP3
CLR $TMP4
648:  ERPOR 147
11B6: BR 1187
1IBT1:.WORD 0
11BR1:
CMP #4500 , A#MEMERR
BEQ 28
1$: JMP SPUR

;SET UP FOR THE GROUP ONE
;ERROR

:SELECT GROUP ONE

;MAKE THE TEST ADDRESS A
JHIT, IN GROUP ONE.

;SEE IF REFERENCE ADDRESS
IS A HIT.

s IF NOT ERROR!

;ERROR FATAL. GO TO NEXT TEST.

; THIS PATTERN WILL BE

;PUT IN THE MAINT. REG.

:??;T{HE TEST PATTERN IN (RS),
*PUT THE NEXT INSTRUCTION EXECUTED
*ON AN EVEN WORD BOUNDARY SO THE
*SUBSEQUENT INSTRUCTION, A CMP,
‘WILL BE A HIT.

;GET THE PC TO AN EVEN WORD BOUNDARY!:!!

;FOR SCOPING WITH AN OSCILLOSCOPE.
:TURN ON THE MAINT. REG.

;THIS REFERENCE TO (R5) SHOULD
;CAUSE THE ERROR.

;THE ERROR DIDN'T OCCUR!:
JREPORT FAILURE

;MAKE SURE THE ERROR
JREGISTER IS SET PROPERLY

SEQ 0132




CEKBD-D PDP 11/70-74MP CACHEBDIAGNOSTIC Pg?T 2 MACY11 30A(1052)

CEKBDD.

5583
)

P11

030674
030702

030774
030776
031004
031012
031020

031024

031032

031040
031046
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022737
001372

022626
012737
000137

022737

022626
012737

022700
001404
062700
000137

1044176

00CC04
012737
012737
113737
005037

012737

012737

012737
012737

030656

177777
030522

004600

054076
030656

177777
177400

000400
030354

032132
054076
001502
031522

000001

031032

000044
000030

177740

177744

177744

177740

177744

054230

000114
001626

031516

001512

031532
031534

D1
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CACHE DATA MEMORY PARITY CHECKERS HIGH BYTE TEST

2%: CMP
BNE

CMP
MOV
JMP

CMP
BEQ
1%: JMP
2%: CMP
BNE

CMP
MOV

1187: (MP
BEQ
ADD
JMP

11B8:  RSET

[IBR2:

1£18T1,33LOADRS

(SP)+,(SP)+
#-1,3MEMERR
1184

#4600, I¥MEMERR
2%

SPUR
q£1871.alLOADRS

(SP)+,(SP)+
#=1,34MEMERR

#177400,R0
1188
#400,R0
1181

sMAKE SURE THE ERROR
;OCCURRED AT THE CORRECT
;ADDRESS.

;RESET THE STACK

;CLEAR THE ERROR REGISTERS.
;GO TEST GROUP ONE

sMAKE SURE THE ERROR
JREGISTER IS SET PROPERLY

sMAKE SURE THE ERROR
;OCCURRED AT THE CORRECT
;ADDRESS.

JRESET THE STACK

;CLEAR THE ERROR REGISTERS.

s INCREMENT THE TEST

;PATTERN

ttﬁtttttﬁﬁttttttttttttit*ttttttttitﬁﬁtﬁ*ittttttttt"tttt.*tt!tt

CACHE DATA MEMORY WORST CASE NOISE TEST

*THIS TEST DOES A GALLOPING 0'S AND 1'S OR PING PONG
*TEST ON THE CACHE BIPOLAR DATA MEMORY.
w

’
a2 2222222 2222222222222 2 222 200220 2R R 2R 222202

tTEST 32

TST32: SCOPE
MOV
MOV
MOVB
CLR

MOV

QQ1: MOV

MOV
MOV

#TST33,SKAD

#SPUR , a#CACHVEC
$TSTNM,$TMPO

QQPAT1

#1,00FLG2

#QQ1,SLPERR

#S1M0,QQGS
#SOM1,0QQGM

sSET THE SKAD REGISTER
;IN CASE THE TEST ABORTS.

;SAVE TESTN FOR PRINT OUT.

;BACK ROUND PATTERN OF
;0'S FOR THE GALLOPING
;1'S TEST TO BE EXECUTED
sFIRST.

;QQFLG=1 MEANS GALLOPING
;ONES TEST IN PROGRESS.
;QQFLG=0 MEANS GALLOPING
;ZEROES TEST IN PROGRESS.
;SET ERROR LOOP INITIALLY
;TO THIS POINT.

;TEST GROUP 1 FIRST.

;SOM1 AND S1MO ARE
;PATTERNS WHICH WILL BE
;LOADED INTO THE CACHE
;CONTROL REGISTER TO

s (SELECT GRPO * MISS GRP1)
;AND (SELECT GRP1 = MISS GRPO)

SEQ 0133
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5639 031054
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SRXNS ROV

5655 031
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s o~
ROV

5665 031210
5666 031212
5667 031216
5668 031222

5670 031226
5671 031232
3672 031236
5673 031242
5674 031246
5675 031250
5676 031252

5693 031354
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012737

012703

010337
012704
042704
012705
042705
020405
002407
012737
012737
000450

012704
042704

000001

031062
001000
031534

031532
002000
000002

001000
142000
031532
177717
177746
031522

000010

031520
001632
177776

031534
177717
177746

031536
176000
031612
176000

031614
031672

031614
176000
031670
176000

031672
031536

031520

177746
177746

177752
001630
001632

QO
W
ptt-fpa
v
sl
S

OO
—h b
v
sl
"o

PART 2 MACY11 30A(1052)
732

QQ2:
1%:

0Q3:

1%:
QQ4:

QQS5:

QQ6:

E 1
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CACHE DATA MEMORY WORST CASE NOISE TEST

MOV

BIC

BGT

#1,00FLGT

#0Q2,R3

#1000 ,R4
QQGM, 3#CONTRL
(R3)
QQGS , a#CONTRL
2000(R3)
#2.,R3

RG.1$

#1000 ,R4
#TESTR2,RS
QQGS,R3
#177717 .R3
R3,a#CONTRL
QQPAT1, (RS)
(RS)

(RS)+
#10,a4HITMIS
004

QQFLG1,$TMP1
RS, $TMP2
f-z.srnpz
R4 ,0Q3
QQGM,R3
#177717.R3
R3,a#CONTRL

#0Q10,R4
#176000,R4
#0011 RS
#176000,RS
R4 RS

aas
#2012,Q0QL0
#QQ14.QQH]
Q08

#QQ12 R4
#176000, R4
#0073 RS
#176000,RS
R4 ,RS

Q06
QQ14.,00L0
Q010,00H]
Q08

0010 ,R4
#176000 R4
#0Q12 RS
#176000.RS
R4 ,R5

0Q7

JRESPECTIVELY.

;QQFLG ONE CONTAINS THE
;NUMBER OF THE GROUP
;BEING TESTED, INITIALLY 1.

;MAKE LOCATIONS QQ1

; THROUGH Q@2 + 2000 (OCT)
sHITS IN THE GROUP NOT
;BEING TESTED WHILE
sGETTING THESE LOCATIONS
;10 BE MISSES IN THE
;GROUP THAT IS BEING

s TESTED

;MAKE LOCATIONS TESTRZ
:THROUGH TESTR2+2000(0CT)
;HITS IN THE GROUP
;BEING TESTED WHILE
;WRITING THE BACKGROUND
;PATTERN, IN QQPAT1, IN

;THEM. MAKE SURE THEY
;ARE HITS

;IF NOT ERROR

;FROM NOW ON SELECT
; THE _GROUP NOT BEING
sTESTED

;THE THREE ROUTINES
;0Q10-0Q11, QQ12-QQ13 AND
;0Q14-0Q15 ARE IDENTICAL
JEXCEPT FOR WHAT PART

;OF THE CACHE GROUP THAT
;IS NOT BEING TEST THEY
;LIE IN. HERE DECIDE

JWHICH TWO OF THE

;ABOVE THREE IS APPROPRIATE
;FOR THIS TEST.

SEQ 0134
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5694

031356
031364
031372
031374
031402

031410
031414
031420

031424

031432

031440
031444
031450

031452
031454
031460
031466
031474
031500
031502
031506

031512
031514

031516

031520
031522
031524
031526
031530
031532
031534

031536
031540

031542

012737
012737
000406
012737
012737
012702

012701
012705

012737
012737

012703
012704
005112

010100
042700
013737
042737
020037
002402
000177
000177

000240
000240

012711
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031536
031614

031614
031536

142000
140000
001000

032034
031440

142000
001000

176000
031514
176000
031524

000004
000002

022312

oo OO
e i Y|
v wvhwLn
-l

3
3
3
3

HIe s~

000114

001512

031524
031524

QQ7:

Q08:

QQ9:

Q09.5:

1%:

QQLO:
QQHI :

QQFLG2:

QQFLGT:
QQPAT1:
QQTMPT :
QOTMP?2: .
QQTMP3:

QQGS:
QOGM:

0010:

CACHE DATA MEMORY WORST CASE NOISE TEST

MOV #0010,00L0
MOV #QQ12,00H]
BR oQ8

MOV #Q0012,0Q0L0
MOV #QQ10,00K]

MOV #TESTR2.R2 :INITIALIZE FOR EITHER
MOV #TESTRT .R1 *THE GALLOPING ONES OR
MOV #1000,RS :GALLOPING ZEROES TEST

;WHICH IS PENDING.
MOV #QQERR1T ,a#CACHVEC ;IF THE TEST FAILS A
;PARITY ABORT IS LIKELY
;SO SET UP TO GO THE
;ERROR ROUTINE.
;SET THE LOOP ERROR
;ADDRESS FOR THE BEGINNING
;OF THE PASS ROUTINE.

;THIS DOES ONE PASS OF
;THE TEST FOR EACH LOCATION.

mMev #0Q9,SLPERR

MOV #TESTRZ ,R3
MOV #1000,R4

coM (R2) ;PUT THE GALLOPING PATTERN
;IN THE MEMORY.
MoV R1,RO ;SEE WHICH OF THE

BIC #176000, RO *TWO ROUTINES (@@10,0Q12 OR
MOV QQHI ,QQTMP1 ©QQ14) SHOULD FINISH
BIC #176000,00TMP1  :SETTING FOR THIS TEST

;THESE REGISTERS HOLD PATTERNS
;WHICH ARE TO BE LOADED INTO THE
;CACHE CONTROL REGISTER.

CMP RO,QQTMA1 ;PASS.
BLT 1%
JMP a@QQLO
JMP @QQH]
.WORD 0 ;Q0LO AND QQHI CONTAIN THE
.WORD O ;ADDRESSES OF THE ROUTINES
;TO BE USED IN SETTING UP
;FOR A PASS.
.WORD O ;1 IF DOING GALLOPING 1'S TEST.
;0 IF DOING GALLOPING 0'S TEST.
.WORD 0 :GROUP BEING TESTED, 1 OR O.
.WORD 0 :0 OR 1 BACKGROUND PATTERN.
WORD 0 :USED AS TEMPORARY STORAGE .
WORD O
.WORD 0
0
0

THIS RO?;INE IS USED TO SET U?RTHE INSTRUCTIONS:

CMP (R3)+
S08 R4,1$
JMP 016

IN POSITION, AS HITS IN THE GROUP NOT BEING TESTED.
NOP ;USED AS A BUFFER SO
NOP ;THIS CODE WON'T WIPE
DESIRED HITS
MOV #022312,(R1) 0203 ’3=(CMP (R3)+,(R2)

SEQ 0135

™™
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5750
5751
575¢
5753
5754
5755
5756
5757
5758
5759
5760
5761

5762
5763
5764
5765
5766
5767
5768
5769
5770
5771

5772
5773
5774
5775
5776
5777
5778
5779
5780
5781

5782
5783

031546
031550

031612

031614
031616

031620
031624
031626
031634
031640
031646
031652
031660
031664
031666
031670

031672
031674

031676
0%1702
031704
031712
031716
031724
031730
031736
031742
031744
031746

031750

031752

005711
012761
005761
012761
005761
012761
005761
000111
000240
000240

000240
000240

012711
005711

012761

005761
012761
005761
012761
005761
000111
000240
00024C

000240
000240

012711
005711
012761
005761
012761
005761
012761
005761
000111
000240
000240

005122

062701
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077402
000002
000137
000004
031750
000006

022312

077402
000002
000137
000004
031750
000006

022312
077402
000002
000137

000004
031750
000006

000002

000002
000004
000006

000002
000004
000006

000002
000004
000006

CACHE DATA MEMORY WORST CASE NOISE TEST

TST (R1)
MOV #077402,2(R1) :077402=(S0B R4, .=2)
TST 2(R1)
MOV #000137,4(R1) :000137=(JMP a#QQ16)
TST 4(R1) 00 6
MOV #Q2Q16,6(R1)
TST 6(R1)
JMP (R1) ;GO DO A PASS.
NOP
GO11: NOP
:THIS ROUTINE IS USED TO SET UP THE INSTRUCTIONS:
: 1%: CMP (R3)+,(R2)
: SoB R4,1$
JMP 330016
“IN POSITION, AS HITS IN THE GROUP NOT BEING TESTED.
QQ12:  NOP ;USED AS A BUFFER SO
NOP *THIS CODE WON'T WIPE
;OUT DESIRED HITS
H0¥ ?0%?312,(R1) :020323=(CMP (R3)+,(R2)
TS R
MOV #077402,2(R1) :0776402=(S0B R4, .=2)
TST 2(R1)
MOV #000137,4(R1) :000137=(JMP a#QQ16)
TST 4(R1) ;0016
MOV #0Q16,6(R1)
TST 6(R1)
JMP (R1) ;GO DO A PASS.
NOP
QQ13: NOP
;THIS ROUTINE IS USED TO SET UP THE INSTRUCTIONS:
H 1%: CMP (R3)+,(R2)
: SO8 R4,18
3 JMP 330016
:IN POSITION, AS HITS IN THE GROUP NOT BEING TESTED.
0014 : NOP JUSED AS A BUFFER SO
NOP ;THIS CODE WON'T WiPE

;OUT _DESIRED HITS
MOV #022312 (R1) ;020323=(CMP (R3)+, (R2)

TST
?g! g?;;?OZ L2(R1) :077602=(S0B R4, .=2)
I
MOV #000137,4(R1) 000137 (JMP a#QQ16)
1ST 4(R1) Q016
MOV #QQ16,6(R1)
1ST 6(R1)
JMP (R1) ;GO DO A PASS.
NOP
QQ15: NOP

QQ16: (O™ (R2)+ ;PASS DONE. RESTORE THE

;BACKGROUND PATTERN.

;GO TO NEXT LOCATION FOR
JNEXT PASS.

QQ17:  ADD #2,R1

SEQ 0136
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031756
031760
031762

032014
032022
032026
032030

032034
032042
032050
032056
032062
032064
032070

032126
032132

16-MAY-79 08:5

005305
001402
000137

012737
012737
005337
001002
000137

012737
005337
001041
000137

013737
013737
013737
011637
022626
010137
013737

031440
000044
000030
031520
031062

177777
031516

031032

177744
177740
177742
001636

001640
031520
000600

031522

031750

031534
031532

031522

001630
001632
001634

001642
001630

1%:

QQ18:

QQERR1:

QQZRR2:

QQERR3:
QQERR4:

0Q19:

MACY11 30A(1052)

H1
16-MAY=79 09:11

PAGE 112

CACHE DATA MEMORY WORST CASE NOISE TEST

DEC
BEQ
JMP

MOV
MOV
DEC
BNE
JMP

MoV
DEC
BNE
JMP

MOV
MOV
MOV
MOV
CMP
MOV
MOV
BIT

ERROR
TST
BNE
ERROR

ERROR
JMP

RS
1%
0Q9

#S1M0, QQGM
#S0M1,Q00QGS
QQFLG!
QQ18

QQ2

#-1,Q0QPAT1
QGFLG2
Q019

QQ1

AAMEMERR , $TMP1
a#LOADRS , $TMP?
@#HIADRS ,$TMP3
(SP) ,$TMP4
(SP)+,(SP)+
R1,$TMPS
QQFLG1,$TMP6
#600,$TMP1
gOERRZ

QQERR4

QQPATI

gQERR3

20ERR4

QQ16

;DO ANOTHER PASS?

;TESTED GROUP 1 NOW GO BACK
JAND TEST GROUP 0

;GALLOPING 1°'S TEST IS
;COMPLETE, ON BOTH GROUPS,
;SET THE BACKGROUND PATTERN
;FOR GALLOPING 0°'S AND GO
;BACK TO PERFORM THIS TEST
;ON BOTH GROUPS.

;COME HERE IF DURING THE

sTEST A TRAP OR ABORT
;OCCURRED TO CACHVEC

:GALLOPING 1' OR 0'S?
:9'S.

31°S
JCONTINUE?

DONE' PERHAPS PRINT SUMMARY.

S 2233223233233 232332232332322232223232332233323332222222020 220 R200 R 02000220 R0

tTEST 33

'THIS ROUTINE TESTS THE

CACHE DATA MEMORY CHIP SELECTION LOGIC TEST

"CHIP-SET' ENABLE LOGIC FOR THE CACHE DATA

;*MEMORY. TO DEFINE THE TERM °'CHIP-SET' CONSIDER THE CACHE MEMORY AS
;*BEING DIVIDED INTO FOUR SETS OF 256 (DEC) X 1 BIT BIPOLAR MEMORY
:#CHIPS. EACH SET IS MADE UP OF 18 CHIPS, THE 745200, EACH CHIP

:«REPRESENTS ONE BIT OF DATA OR PARITY, THUS 16 DATA BITS PLUS
;*TWO PARITY BITS CORRESPOND TO THE 18 CHIPS IN EACH GROUP.
;*THE 'CHIP-SETS' THEN CORRESPOND TO THE STRUCTURE OF THE MEMORY

;*IN THIS WAY:

SET O
SET 1
SET 2
SET 3

OUP 0 EVEN WORD
OUP 0 ODD WORD
1 EVEN WORD

D WORD
:*A DIFFERENT PATTERN, 000000 177777 125252 AND 052525,
;*INTO EACH GROUP AND THEN READ BACK.

GROUP
GROUP 1 0D

IS WRITTEN
EVERY PERMUTATION OF THE

:#FOUR TEST PATTERNS IN THE FOUR SETS IS TRIED AND CHECKED.

SEQ 0137
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5862 ;*FOR EACH PERMUTATION OF THE TEST PATTERNS THIS ROUTINE FIRST WRITES
5863 ;*"UP* (SET O FIRST THEN 1,2 AND 3) THEN 'DOWN' (SET 3 FIRST THEN 2,1 AND 0).
Sw i

S&S :"'tt'*"t*ﬁt'ﬁ'Q*.tti.lit'ti.ﬁ'l’ﬁﬁﬁ'l'tﬁﬁﬁttﬁ*tti'ﬁ.i*t.titﬁtttl’.
5866 032132 000004 TST33: SCOPE

5867 032134 012737 000040 001676 MOV #40,$TIMES ;.D0 40 ITERATIONS

5868 ;SET THE SKAD REGISTER

gg?g 032142 012737 033676 054230 Mov #TST34,SKAD ;IN CASE THE TEST ABORTS.

5871

5872 032150 113737 001502 001626 MOVB $TSTNM, $TMPO ;PUT THE TEST NUMBER IN

5873 ;$TMPO FOR PRINT GOUT.

gg;g 032156 012737 054076 000114 MoV #SPUR ,a#CACHVEC ;EXPECT NO PARITY ERRORS.

5876 032164 012737 000014 177746 KK1: MoV #MOM1 ,a#CONTRL ;FORCE MISSES AND

5877 032172 005037 033532 CLR KKPAT1 JINITIALIZE THE TEST PATTERN
5878 032176 012737 177777 033534 MOV #177777 ,KKPAT2 ;TABLE

5879 032204 012737 125252 033536 MOV #125252 ,KKPAT3

ggg? 032212 012737 052525 033540 MoV #52525 ,KKPAT4

5882 032220 005037 033526 CLR KKFLG1 JINITIALIZE KKFLGI1:

5883 ;0 MEANS WRITE PATTERNS IN

5884 ;IN THE UPWARD DIRECTION

5885 ;1 MEANS WRITE PATTERNS IN

ggg? ;THE DOWNWARD DIRECTION

5888 032224 012700 033546 KK2: MOV H#KKTMP?2 RO ;ESTABLISH AN OFFSET FOR

5889 032230 042700 176003 8IC #176003,R0 ;A TEST AREA WHOSE HITS

5890 sWILL NOT BE INTERFERRED WITH BY
5891 032234 010001 MOV RO,R1 sTHE CYCLES CAUSED WHILE

5892 032236 062701 140000 ADD #TESTR1,R1 JFETCHING THE TEST CODE.

5893 032242 010002 MOV RO,R2

gggg 032244 062702 142000 ADD #TESTRZ ,R2

5896 032250 010137 001640 MOV R1,$TMPS5 ;SAVE THE ADDRESSES OF

5897 032254 010137 001642 MOV R1,.$TMP6 ;THE FOUR TEST WORD LOCATIONS,
5898 032260 062737 000002 001642 ADD #2,8$TMPE ;FOR TYPE OUT IN CASE

5899 032266 010237 001644 MOV R2,$TMP7 :OF ERROR.

5900 032272 010237 001646 MOV R2,.$TMP10

ggg; 032276 062737 000002 001646 ADD #2,8TMP10

5903 032304 012705 033534 MOV #KKPATZ RS ;A POINTER USED IN GENERATING
5904 ;EVERY PERMUTATION OF THE TEST
5905 ;PATTERNS.

5906 03231C 012700 000006 MOV #6,R0 ;RO AND KKCNT1 ARE ALSO USED
gggg 032314 012737 000004 033530 MOV #4 KKCNT1 ;IN GENERATING THE PERMUTATIONS.
5909 032322 012737 032330 001512 MOV #KK3,SLPERR ;WHEN LOOPING ON ERROR GO TO KK3.
5910 032330 000240 KK3: NOP ;FOR _SCOPING PER POSES

5911 032332 012737 000034 177746 MOV #SOMOM1 ,a#CONTRL;MAKE THE TEST AREA HITS

5912 032340 005711 TST (R1) ;IN THE CACHE GROUPS.

5913 032342 005761 000002 TST 2(R1)

5914 032346 012737 000054 177746 MOV #S1MOM1 ,a# CONTRL

5915 032354 005712 TST (R2)

5916 03235¢ 005762 000002 TST 2(R2)

5917 032362 005037 177746 (LR a#CONTRL
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5918
5919
5920
5921
5922
5923
5924
5925
5926
5927
5928
5929
5930
5931
5932
5933
5934
5935
5936
5937
5938
5939
5940
5961
5942
5943
5944
5945
5946
5947
5948
5949
5950
5951
5952
5953
5954
5955
5956
5957
5958
5959
5960
59€1
5962
5963

032366
032370
032376
032400

032404
032412

032414
032414
032420
032426
032430
032434

032442
032450

032452
032452
032454
032462
032464

032470
032476

032500
032500

032504
032512

032514
032520
032526
032534

005711

032737
001006

010137
012737
104001

005761

032737
00101

010137
062737
012737
104001

005712

032737
001006

010237
012737
104001

005762

032737
001011

010237
062737
012737
104001

16-MAY-79 08:58

000010

001632
000000

000002
000010

001632

000010

001632
000001

0000C?
000010

001632
000001

177752

001630

177752

001632
001630

177752

001630

177752

338
- b
oo~

1%:

2%:

3%:

J 1
16-MAY=79 09:11 PAGE 114

CACHE DATA MEMORY (HIP SELECTION LOGIC TEST

TST

BIT
BNE

MOV
MOV
ERROR

ST

Bl7

MOV
ADD
MOV
ERROR

TST

BIT

MOV
MOV
ERROR

TST

BIT
BNE

MOV
ADD
MOV
ERROR

(R1)
#10,a4H]TM]S
8

R1,$TMP?2

:O,STHP1

2(R1)
210,41 TMIS
2%

R1,$TMP?
#2,$TMP?
:O.STHPI

(R2)
#10,#HITM]S
3%

R2.$TMP?
11.STHP1

2(R2)
#10,a4HITMIS
4%

R2,$TMP?2
#2,8TMP?
11.STHP1

:SEE IF REFERENCE ADDRESS
15 A HIT.

. IF NOT ERROR!

;SEE IF REFERENCE ADDRESS
;IS A HIT.

;IF NOT ERROR!

;SEE IF REFERENCE ADDRESS
IS A HIT,

s IF NOT ERROR!

:SEE IF REFERENCE ADDRESS
;IS A HIT.

;IF NOT ERROR!

SEQ 0139
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CEXBDD.P11

5974
5975

6
5977
5978
5979
5980
5981
5982
5983
5984
5985

032536

032542

032544

032656
032656

033010
032016

033020

005737

001045

012737
013703

012737
013703
005037
010362
012737
013703
005037

010361
012737
013703
005037
010361

012737
013703
005037
016104

032737
001006

010137

16-MAY-79 08:58

033526

177746

177746

177746

177746

177746

177746

177746

177746

177746

177752

733

(8 :

KK&:

KK5:

TST

BNE

MOV
MOV
CLR
MOV
MOV

CLR
MOV
MOV
MOV
CLR

MOV
MOV
CLR
MOV

MOV
MOV
CLR
MOV
MOV
MOV
CLR
MOV
MOV
MOV
CLR
MOV
MOV
MOV
CLR
MOV

MOV
MOV
CLR
MOV

BIT
BNE

MOV

KKFLG1
KK&

#MOM1 , a#CONTRL
KKPAT1 ,R3
Bk
#MOM1 , a# CONTRL
KKPAT2,R3
S#CONTRL
R3,2(R1)

#MOM1 , 3% CONTRL
KKPAT$,R3
a#CONTRL
R3,0(R2)

#MOM1 , a#CONTRL
KKPAT4 ,R3
a#CONTRL
R3,2(R2)

KKS

#MOM1 , a#CONTRL
KKPAT4 ,R3

A3 2 (R2)

#MOM1 , a# CONTRL
KKPATS,R3
a#CONTRL
R3,0(R2)

#MOM1 , a# CONTRL
KKPAT2 ,R3

RS 2(R1D

#MOM1 , ¥ CONTRL
KKPAT1,R3
a#CONTRL
R3,0(R1)

#MOM1 , a# CONTRL
KKPAT1,R3
a#CONTRL

0(R1) ,R4

#10,a4HITMIS
64%

R1,8TMP2

;SEE IF THE TST PATTERN

s SHOULD BE WRITTEN UPWARD

;OR DOWNWARD.

;BRANCH IF DOWNWARD

;OTHERWISE WRITE IT IN THE

sUPWARD DIRECTION.

;WRITE THE TEST PATTERN, FROM
;LOCATION KKPAT1, INTO THE

;ADDRESS IN R1 PLUS 0

WRITE THE TEST PATTERN, FROM
;LOCATION KKPATZ, INTO THE
;ADDRESS IN R1 PLUS 2

sWRITE THE TEST PATTERN, FROM
sLOCATION KKPATS, INTO THE
;ADDRESS IN R2 PLUS 0

sWRITE THE TEST PATTERN, FROM
;LOCATION KKPAT4, INTO THE
;ADDRESS IN R2 PLUS 2

sWRITE THE PATTERN IN THE

;DOWNWARD DIRECTION

;WRITE THE TEST PATTERN, FROM
;LOCATION KKPAT4, INTO THE

;ADDRESS IN RZ PLUS 2

sWRITE THE TEST PATTERN, FROM
;LOCATION KKPATS, INTO THE
;ADDRESS IN R2 PLUS 0

:WRITE THE TEST PATTERN, FROM
:LOCATION KKPAT2, INTO THE
:ADDRESS IN R1 PLUS 2

;WRITE THE TEST PATTERN, FROM

sLOCATION KKPAT1, INTO THE
;ADDRESS IN R1 PLUS O

;SEE IF THE TEST PATTERN WAS
;WRITTEN OR IS READ CORRECTLY.

;SEE IF REFERENCE ADDRESS
;IS A HIT.

;IF NOT ERROR!

SEQ 0140
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CEKBDD.P11

6030
6031
6032
6033
6034

033024
033032

033062

033066
033074

033076
033102
033110
033116

033120
033122
033124

033130
033130
033136
033142
033146

033152
033160

033162
033166
033174

033176
033200
033202

033206
033206
033214
033220
033224

033230
033236

16-MAY-79 08:58
012737 000000 001630

104001

020403
001402
004737

012737
013703
005037
016104

032737
001011

010137
062737
012737
104001

020403
001402
004737

012737
013703
005037
016204

032737
001006

010237
012737
104001

020403
001402
004737

012737
013703
005037
016204

032737
oo101M

033556

000014
033534
177746
000002

000010

001632
000002
000000

033570

000014
033536
177746
000000

000010

001632
000001

033610

000014
033540
177746
000002

000010

177746

177752

001632
001630

177746

177752

001630

177746

177752

64%:

KK6:

64%:

KK7:

64%:

KK8:

CACHE DATA MEMORY CHIP SELECTION LOGIC TEST

MOV
ERROR

CMP
BEQ
JSR

MOV
MOV
CLR
MOV

BIT
BNE

MOV
ADD
MOV
ERROR

CMP
BEQ
JSR

MOV
MoV
CLR
MOV

:0.37”’1

R4 ,R3
KK6
PC ,KKERR1

#MOM1 , a4 CONTRL
KKPAT2 ,R3

a4 CONTRL

2(R1) R4

#10, @441 TMIS
64

R1,$TMP2
#2,$TMP2
:O.STHP1

R4 ,R3
KK 7
PC ,KKERR2

#MOM1 , a4#CONTRL
KKPAT3,R3

M CONTRL

0(R2) R4

#10,a4HITMIS
64$

R2,$TMP2
q1.STMP1

R4 ,R3

kK8

PC ,KKERR3
#MOM1 ,a#CONTRL
KKPAT4 ,R3

a#CONTRL
2(R2) ,R4

#10,a4HITM]S
649

;SEE IF THE TEST PATTERN WAS
;WRITTEN OR IS READ CORRECTLY.

;SEE IF REFERENCE ADDRESS
;IS A HIT.
:IF NOT ERROR!

;SEE IF THE TEST PATTERN WAS
;WRITTEN OR IS READ CORRECTLY.

;SEE IF REFERENCE ADDRESS
;IS A HIT.

;IF NOT ERROR!

;SEE IF THE TEST PATTERN WAS
JWRITTEN OR IS READ CORRECTLY.

:SEE IF REFERENCE ADDRESS
;IS A HIT.

SEQ 0141
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6087

6091
6092
6093

6109

o
ey

(o Yo Yo Yo Yo o Yo Yo
b b il S o il
d b o b b ) cld b anid
WONOWVSHWN=O

6119

013262
033264
033266

033272
033276

033312
033316

033324
033330

033332
033336
033342
033346
033352

033370
033372

16-MAY~

010237
062737
012737
104001

020403
001402
004737

005737
001005
012737
000137

005037
012737

020527
001011

011537
013715
012705
013715
000406

012537
011565
013715

005300
001402
000137

012700
013737
005337

022737
001070

013737
013737
000137

022737
001010

013737
013737
000137

022737

79 08:5

001632
000002
000001

033624
033526
177777
032330
033526
000014
033540
033542
033534

033534
033542

033542
177776
033542

032330
000006
03353¢
033530
000003
033534
033542
032330
000002
033536
033542
032330

000001

001632
001630

033526

177746

033542

033530

033532
033534

033530

033532
033536

033530

648 :

KK10:

KK11:

KK12:

KK13:

KK14:

KK15:

KK16:

LI
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CACHE DATA MEMORY CHIP SELECTION LOGIC TEST

MOV
ADD
MOV
ERROR

(MP
BEQ
JSR

TST
BNE
MOV
JMP

CLR
MOV

CMP
BNE

MOV
MOV
MoV
MOV
BR

MOV
MOV
MOV

DEC
BEQ
JMP

MOV
MOV
DEC

CMP
BNE

MOV
MOV
JMP

CMP
BNE

MOV
MOV
JMP

CMP

R2,$TMP?
w2,$TMP2
:1.$THP1

R4 ,R3
KK10
PC .KKERR4

KKFLG1
KK11
#-1_KKFLG1
KK3

KKFLG1
#MOM1 ,a#CONTRL

RS ,#KKPAT4
KK12

(RS) ,KKPATS
KKPAT?2, (RS)
#KKPAT2 ,R5
KKPATS, (RS5)
KK13

(RS)+ KKPATS
(R5) ,=2(R5)
KKPATS, (RS)

RO
KK14
KK3

#6 RO
KKPAT1,KKPATS
KKCNT1

#3 KKCNT1
KK15

KKPATZ2 ,KKPAT1
KKPATS ,KKPAT?
KK3

#2 ,KKCNT1
KK16

KKPAT3,KKPAT1
KKPATS5 ,KKPAT3
KK3

#1 ,KKCNT1

;IF NOT ERROR!

;SEE IF THIS PERMUTATION OF
sTHE TEST PATTERN HAS BEEN
;WRITTEN BOTH UPWARD AND
;DOWNWARD, IF NOT, KKFLG IS O,
;GO BACK TO WRITE IT DOWNWARD.

;GENERATE THE NEXT PERMUTATION
;OF THE TEST PATTERN IN THE
sTEST TABLE

;GO DO NEXT PERMUTATION.

;GO DO NEXT PERMUTATION.

;GO DO NEXT PERMUTION.

SEQ 0142




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2
CEKBDD.P11 16-MAY=-79 08:58 733

ng% 033504 001073
6144 033506 013737 033540 033532
6145 033514 013737 033542 033540

6146 033522 000137 032330

6147

6148

6149 033526 000000 KKFLG1:
6150

6151

6152 033530 000000 KKCNT1:
6153

6154

6155 033532 000000 KKPAT1:
6156 033534 000000 KKPAT2:
6157 033536 000000 KKPAT3:
6158 033540 000000 KKPAT4:
g}gg 033542 000000 KKPATS :
6161 033544 000000 KKTMP1 :

6162 033546 000000 000000 000000 KKTMPZ:

6163 033554 000000
6164

6165 033556 010137 001636 KKERR1 :

6166 033562 005037 001634
g}gg 033566 000427

6169 033570 010137 001636 KKERRZ:

6170 033574 062737 000002 001636
6171 033602 005037 001634
g} ;% 033606 000417

6174 033610 010237 001636 KKERR3:

6175 033614 013737 000001 001634
g};g 033622 000411

6178 033624 010237 001636 KKERR4 :

6179 033630 062737 000002 001636
6180 033636 012737 000001 001634

6183 033646 010337 001632 KKERRS :

6184 033652 011637 001630
6185 033656 012737 000014 177746

NTT
MACY11 30A(1052) 16-MAY=79 09:11 PAGE 118
CACHE DATA MEMORY CHIP SELECTION LOGIC TEST

BNE KK17 sBRANCH IF DONE:

MOV KKPAT4 ,KKPAT1
MOV KKPATS5 ,KKPAT4

JMP KK3 ;GO DO NEXT PERMUTATION.
WORD O ;0 IF STORING PATTERN UPWARD
;1 IF STORING DOWNWARD.
.WORD O ;COUNTER USED IN GENERATING
;THE TEST PATTERN PERMUTATIONS.
.WORD O sTEST PATTERN TABLE.
WORD O
.WORD O
WORD 0
.WORD O
.WORD O sJUSED TO LOCATE A TEST AREA WHOSE
.WORD 0,0,0,0 JHITS WON'T BE WIPED OUT BY TEST CODE.
MOV R1,$TMP4 ;ERROR REPORTING ROUTINES
CLR $TMP3
BR KKERRS

MOV R1,$TMP4
ADD #2,8TMP4
CLR $TMP3

BR KKERRS

MOV R2,$TMP4
MOV 1.8TMP3
BR KKERR5

MOV R2,$TMP4

ADD #2,8TMP4
MOV #1,8TMP3
BR KKERRS

MOV R3,$TMP2
MOV (SP) ,$TMP1
MOV #MOMT , a# CONTRL

g}gg 033664 104021 ERROR 21

6189 033666 005037 177746 CLR a#CONTRL

g}g? 033672 000207 RTS PC

g}gg 033674 104416 KK17: RSET :DONE !

6194 .-.-tttttttttitttttttttttttttttttttttttttttttiilttttt.tttttitltttt'
2}32 ;*TEST 34 CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

6197 :*THIS TEST PERFORMS A (HECK OF THE BYTE ENABLE LOGIC

SEQ 0143
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16=MAY=79 08:58 134

&

RRERRRERLLLEL

NVONOWVSWN=O

6225

P11

033676
033700

033706

033714
033722

033730
033736
033744
033752

033760
033764
033770
033772
033776
034000

034004

034104

034106
034114

000004
012737
012737

012737
113737

012737

010002
062702

010137
010137
062737
010237
010237
062737

012737

000240
012737
005711
005761
012737
005712
005762
005037

005711

032737
001006

000040
035540
054076
001502

001001
004004
020020
100100

035410
176003

140000
142000
001640
001642
000002
001644
001646
000002

034046
000034
000002
000054

000002
177746

000010

001676
054230

000114
001626

035376
035400
035402
035404

001642

001646
001512

177746

177746

177752

CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

*IN THE CACHE DATA MEMORY. THE BYTE PATTERNS 1, 2, 4, 10, 20,
40, 100 A 200 ARE USED, THE FIRST FOUR PATTERNS ARE WRITTEN
'IN CONSECUTIVE BYTE LOCATIONS WHICH ARE HITS IN GROUP 0.
;*THE REMAINING FOUR PATTERNS ARE WRITTEN IN CONSECUTIVE
:«BYTE LOCATIONS WHICH ARE HITS IN GROUP 1. EACH PATTERN IS
READ BACK CHECKED AND THE COMPLIMENT PATTERN IS WRITTEN.
;*AFTER ALL THE PATTERNS HAVE BEEN CHECKED AND COMPLEMENTED

°tTHE COMPLIMENTED PATTERNS ARE CHECKED.

tt'tittt.t'it.it'.iitttt.itl.it'tttiil‘..t"it'ttt.'i".tttt'Qﬁt

MoV #40,8TIMES ;;D0 40 ITERATIONS
;SET THE SKAD REGISTER
MOV #TST35,SKAD ;IN CASE THE TEST ABORTS.

MOV #SPUR,a#CACHVEC ;ADDRESS AND PUT THE NO ERROR
MOVB STSTNM,$TMPO SEXPECTED ROUTINES ADDRESS IN
;THE PARITY ERROR VECTOR.

t§734:  SCOPE

MM : MOV #001001 ,MMPAT1 ;SET UP THE PATTERN

MOV #004004 ,MMPAT?2 ;REGISTERS.

MOV #020020 ,MMPAT 3

MOV #100100, MMPATS

MOV MMTMPZ RO JLOCATE THE TEST AREA IN

BIC #176003,R0 JMEMORY WHOSE 'HITS' WILL NOT

MOV RO,R1 JINTERFER WITH HITS CAUSED

ADD #TESTR1,R1 ;BY EXECUTING THIS TEST'S

MOV RO,R2 ;CODE.

ADD #TESTRZ2 ,R2

MOV R1,$TMPS :SAVE THE TEST AREA ADDRESSES

MOV R1,$TMP6 ;FOR ERROR PRINT 0QUT.

ADD n2,$TMPE

MOV R2.$TMP7

MOV R2.$TMP10

ADD #2,3TMP10

MOV #MM2 ,SLPERR ;SET THE LOOP ON ERROR REGISTER.
MM : NOP

MOV #SOMOM1 ,a#CONTRL ;JMAKE THE TEST AREAS HITS

TST (R1) :IN GROUP O AND 1

TST 2(R1)

MOV #S1MOM1 ,a#CONTRL

TST (R2)

TST 2(R2)

(LR a#CONTRL

TST (R1)

:SEE IF REFERENCE ADDRESS

BIT #10,@4HITM]IS ;1S A HIT
MM3
:IF NOT ERROR:

SEQ 0144




CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC ?gﬁT 2 MACY11 30A(1052)

CEKBDD

PN

16=-MAY=-79 08:58

010137
012737
104001

005761
032737
001011
010137

005712
032737
001006
010237

012737
104001

00576¢
032737
001014

010237
062737

001632
000000

000002
000010

001632
000002
000000

000010

001632
000001

000002
000010
001632
000002
000001

034262
000004

001630

177752

001632
001630

177752

001630

177752

001632
001630

001512

MM3:

MMS :

MM7 :

C 12
16=MAY=79 09:11 PAGE 120

CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

MOV
MOV
ERROR

TST
BIT
BNE

MOV
ADD

ERROR

TST
BIT
BNE
MOV

MOV
ERROR

TST
BIT
BNE

MOV
ADD

ERROR

MOV
MOV
MOV

ROL
SO8

R1,$TMP2
:O.STMP1

2(R1)
#10,4HITMIS
MM

R1,$TMP2
#2,8TMP2
:O.STMP1

(R2)
#10,@¥HITMIS
MM5

R2,$TMP2
11.STMP1

2(R2)
#10,a4H] TMIS
MM6

R2,$TMP?
#2,$TMP?
11.$TMP1

#MM6, SLPERR
#1,R3

#4 RS
R3,(R1)+

R3

R4 ,MM7

;SEE IF REFERENCE ADDRESS
;1S A HIT.

;IF NOT ERROR!

;SEE !F REFERENCE ADDRESS
;IS A HIT.

;IF NOT ERROR!

;SEE IF REFERENCE ADDRESS
;1S A HIT.

;IF NOT ERROR!

;SET LOOP ON ERROR ADDRESS

;PUT THE TEST PATTERN
:IN GROUP 0

SEQ 0145




CEXKBD=D PCP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)
16-MAY-79 08:58 134

CExBDD.P11

034464

034470
034472
034474
034502
034504

062702
012703

005005

005005
111105
032737
001006
010137
012737
104001

042705
022705

105121
012713

005005
111105
032737
001006
010137
012737
104001

042705
022705

012713

062703

005005
111105
032737
001006
010137

000004

140000

142000
035376

000010
001632
000000
177400
000001
035420
001376

000010
001632
000000

1774600
000002

035420
176776

000002

000010
001632

177752

001630

177752

001630

177752

MMS8 :

MM10:

MM11:

MM12:

D 12
16=-MAY=79 09:11 PAGE 121

CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

MOV
MOVB
ROL
S08
MOV
ADD
MOV
ADD
MOV

CLR

CLR
MOvB
BIT
BNE
MOV
MOV
ERROR

BIC
CMP
BEQ
JSR

COMB
MOV

CLR
BIT
BNE
MOV
MOV
ERROR
BIC

BEQ
JSR

MOV

ADD

CLR
BIT
MOV

#4 R4
R3,(R2)+
R3

R4 ,MM8
RO,R1
#TESTR1,R1
RO,R2
#TESTRZ,R2
#MMPAT1 ,R3

RS

RS

(R1) ,RS
#10,a#HITMIS
MM9

R1,$TMP2
10.STHP1

#177400,R5

#1,R5  ;SEE IF

MM10

PC ,MMERR1
(R1)+
#001376, (R3)

R5

(R1) ,R5
#10,a#HITMIS
MM11
R1,$TMP2
10.$THP1

#177400,RS

#2,R5  ;SEE IF

MM12

PC ,MMERR1
(R1)+
#176776, (R3)

#2,R3

RS

(R1) RS
#10,4HI TMIS
M3
R1,$TMP?

;PUT THE TEST PATTERN
s IN GROUP 1

;RE-ESTABLISH POINTERS TO
sTHE TEST LOCATIONS.

;PUT THE ADDRESS OF THE TEST
:PATTERN REGISTERS IN R3

;GET THE PATTERN OUT OF
;THIS BYTE MAKING SURE IT
;IS A HIT

THE DATA IS CORRECT.

;COMPL IMENT THE TEST PATTERN

:GET THE PATTERN OUT OF
;THIS BYTE MAKING SURE IT
;IS A HIT

THE DATA IS CORRECT.

;COMPLIMENT THE TEST PATTERN

;POINT TO THE NEXT ELEMENT
;IN THE TEST PATTERN TABLE.

JGET THE PATTERN OUT OF
;THIS BYTE MAKING SURE [T
;IS A KIT

SEQ 0146

mo



CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)

CEKBDD.P11

6366

6409

RRXRXRRRRRRR

POND = e e e e = e e e el
= OV~ WN=O

034510
034516

034520

012737
104001

012713

062703

005005
111205
032737
001006
010237
012737
106001

042705
022705

105122
012713

005005
111205
032737
001006
010237
012737
104001

16~MAY-79 08:58

000000 001630
177400
000004

035420
004373

000010 177752
001632
000000 001630
177400
000010
035420

173773

000002

000010 177752
001632
000001 001630
177400
000020
035432

020357

000010 177752

001632
000001 001630

T34

MM13:

MM14:

MM1S:

MM16:

MM17:

MM18:

E 12
16=MAY=79 09:11 PAGE 122

CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

MOV
ERROR

BIC
CMP
BEQ
JSR
coM8
MOV

CLR
MOVB
BIT
BNE
MOV
MOV
ERROR

BIC
CMP
BEQ
JSR
comMs
MOV

ADD

CLR

BIT
BNE
MOV
MOV
ERROR

BIC
BEQ

:0.$THP1

#177400,RS
#4 RS  ;SEE
MM14

PC .MMERR1
(R1)+
#004373, (RY)

RS

(R1) ,RS
#10,34H] TMIS
Mp T
R1,$TMP?
?o.smm

#177400,RS
#10,RS ;SEE
MM16

PC ,MMERR1
(R1)+
#173773,(R3)

#2.R3

RS

(R2) .RS
#10,34HI TMIS
MM17
R2,$TMP?

11 C$TMPI

#177400,R5
#20,RS5 ;SEE
MM18

#020357, (R3)

RS

(R2) ,RS
#10,34H] TMIS
MM19
R2,$TMP?

71 “$TMPT

IF THE DATA S CORRECT.

;COMPLIMENT THE TEST PATTERN

JGET THE PATTERN OUT OF
;THIS BYTE MAKING SURE IT
;IS A HIT

IF THE DATA IS CORRECT.

;COMPLIMENT THE TEST PATTERN

JPOINT TO THE NEXT ELEMENT
;IN THE TEST PATTERN TABLE.

;GET THE PATTERN OUT OF
sTHIS BYTE MAKING SURE IT
;IS A HIT

IF THE DATA IS CORRECT.

;COMPLIMENT THE TEST PATTERN

;GET THE PATTERN OUT OF
;THIS BYTE MAKING SURE [T
;IS A HIT

SEQ 0147




F 12
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC ?25’ 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 123

CEXBDD.P11

035010
035014
035020
035022
035026
035030

035034
035036
035040
035046
035050
035054
035062

035064

035070
035074

035124
035126

035132

005005
111205
032737
001006
010237
012737
104001

042705
022705
001402
004737
105122
012713

005005
111205
032737
001006
010237
012737
104001

042705
022705
001402
004737
105122
012713

010001
062701
010002
062702
012105

005761

032737

16-MAY-79 08:58

177400
000040

035432
157757

000002

000010
001632
000001
177400
000100
035432

100277

000010
001632
000001
177400
000200
035432

077677

140000
142000

177776

000010

177752

001630

177752

001630

177752

MM19:

MM20:

MM21:

MM22:

MM23:

MM24 :

CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

BIC
CMP
BEQ
JSR
COMB
MOV

ADD

CLR
MOvB
BIT
BNE
MOV
MOV
ERROR

BIC
CMP
BEQ
JSR
COMB
MOV

CLR
BIT
BNE
MOV
MOV
ERROR
BIC
BEQ
JSR

COMB
MOV

MOV
ADD
ADD

MOV
TST

BIT

#177400,RS

#40,RS ~:SEE IF THE DATA IS CORRECT.
w20

PC ,MMERR?

(R2) + :COMPLIMENT THE TEST PATTERN

#157757, (R3)

#2.R3 :POINT TO THE LAST ELEMENT
"IN THE TEST PATTERN TABLE.

RS

(R2) .RS :GET THE PATTERN OUT OF

#10,34HITMIS  :THIS BYTE MAKING SURE IT

w21 SIS A HIT

R2,$TMP2

#1.$TMP1

:

#177400,RS

#100,RS :SEE IF THE DATA IS CORRECT.

MM22

PC ,MMERR2

(R2) 4 :COMPLIMENT THE TEST PATTERN

#100277. (R3)

RS

(R2) .RS :GET THE PATTERN OUT OF

#10,34HITMIS  :THIS BYTE MAKING SURE IT

mM2$ SIS A HIT

R2,$TMP?

#1.$TMP

s

#177400,RS

#200.RS :SEE IF THE DATA IS CORRECT.

MM24

PC ,MMERR?

(R2)+ :COMPLIMENT THE TEST PATTERN

#077677. (R3)

RO.R1 :RE-ESTABLISH POINTERS TO

#TESTR1.R1 “THE TEST AREA

RO,R2

#TESTRZ.R2

(R1)+,RS :CHECK THE COMPL IMENTED

-2(R1)

:SEE IF REFERENCE ADDRESS
#10,4H] TMIS 21S A HIT.

SEQ 0148

™~



CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC ?;27 2 MACY11 30A(1052)

CEKBDD.P11

6531
6533

035140
035142
035146

035154
035162

035164
035170
035172
035176
035176
035200
035204
035212
035214
035220

035226
035234

035236
035242
035244
035250
035250
035252
035256
035264

035266
035272

16=-MAY-79 08:58

001011

010137
062737
012737
104001

020537
001402
004737

012105
005761

032737
001011

010137
062737
012737
104001

020537
001402
004737

012205
005762

032737
001011

010237
062737
012737
104001

001632
177776

000000

035376
035462

177776

000010

001632
177776

000000

035400
035462

177776

000010

001632
177776
000001

001632
001630

001632
001630

177752

001632
001630

MM25:

MM26:

MM27 :

MM28:

G 12
16=MAY=79 09:11 PAGE 124

CACHE DATA MEMORY BYTE ENABLE LOGIC TESI

BNE

MOV
ADD
MOV
ERROR

(MP
BEQ
JSR

TST
BIT
BNE

MOV
ADD

ERROR

(MP
BEQ
JSR

MOV
TST

BIT
BNE

MOV
ADD
MOV
ERROR

MM25

R1,$TMP?
#-2,$TMP2
1o.sm:1

RS ,MMPAT1
MM26
PC.MMERRS

(R1)+,RS
-2(R1)

#10,4HI TMIS
MM2 7

R1,$TMP?
#-2,$TMP?
fO.STMP1

RS ,MMPAT?
MM28
PC,MMERRS

(R2)+,RS
=2(R2)

#10,Q#HITMIS
MM29

R2,$TMP2
#-2,8TMP?
:1.$TMP1

;IF NOT ERROR!

;1S PATTERN CORRECT?

;CHECK THE COMPL IMENTECD

;SEE IF REFERENCE ADDRESS
;IS A HIT.

;IF NOT ERROR!

;1S PATTERN CORRECT?

sCHECK THE COMPL IMENTED

;SEE IF REFERENCE ADDRESS
;IS A HIT.

;IF NOT ERROR!

SEQ 0149




H 12 :
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CEKBDD.P11 16~MAY=-79 08:58 134 CACHE DATA MEMORY BYTE ENABLE LOGIC TEST SEQ 0150
6534 035310 020537 035402 MM29:  CMP RS ,MMPAT3 ;1S PATTERN CORRE(T?
6535 035314 001402 BEQ mM30
gg§9 035216 004737 035502 JSR BC ,MMERRS
6538
ggzg 035322 MM30:

222} 035322 012205 MOV (R2)+,RS ;CHECK THE COMPL IMENTED

ggzz 035324 005762 177776 TST -2(R2)

6545 :SEE IF REFERENCE ADDRESS
6546 035330 032737 000010 177752 BIT #10 Q¥HITMIS 1S A HIT,

6547 035336 001011 BNE MM3]

6548 :IF NCT ERROR!

6549 035340 010237 001632 MOV R2,$TMP?

6550 035344 062737 177776 001632 ADD #-2,$TMP?

6551 035352 012737 000001 001630 MOV #1,$TMP1

6552 035360 104007 ERROR 1

6553

6554

$32e

6557 035362 020537 035404 MM31:  CMP RS ,MMPAT4 :1S PATTERN CORRECT?
6558 035366 001464 BEQ MM32

2223 035370 004737 035502 JSR PC ,MMERRS

ggg; 035374 000461 BR MM32 :FINISHED THIS TEST.

6563 035376 000000 MMPAT1: .WORD 0 ;THIS IS THE TEST PATTERN
6564 035400 000000 MMPAT2: .WORD O - TABLE.

6565 035402 000000 MMPAT3: .WORD 0

ggg? 035404 000000 MMPAT4: .WORD 0

6568 035406 000000 MMTMP1: .WORD O :THIS AREA 1S USED TO ESTABLISH
6569 035410 000004 MMTMP2: .BLKW 4 “A TEST LOCATION WHOSE HITS WON'T
6570 *BE INTERFERRED WITH BY THE CODE
22;} :IN THE REST OF THIS TEST.
6573 035420 005037 001630 MMERR1: CLR $STMP1 :COME HERE TO REPORT

6574 035424 010137 001636 MOV R1,$TMP4 *GROUP 0 ERROR,WHILE READING
22;2 035430 000405 BR MMERR3 ‘A BYTE INTO RS

6577 035432 012737 000001 (01630 MMERR2: MOV #1,8TMP1 :COME HERE TO REPORT
6578 035440 010237 001636 MOV R2.$TMP4 :GROUP 1 ERROR, READING A
6579 *BYTE INTO RS.

6580 035444 012637 001632 MMERR3: MOV (SP)+,$TMP2

ggg; 035450 010537 001634 MOV RS, $TMP3

6583 035454 104017 ERROR 17

gggg 035456 000177 144150 JMP A$TMP2

6586 035462 005037 001630 MMERRG: CLR $TMP1 :REPORT AN ERROR IN GROUP
6587 035466 010137 001636 MOV R1,$TMPS “0 WHILE READING A WORD

6588 035472 062737 177776 001636 ADD #-2,$TMPS

6589 035500 000410 BR MMERR6
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16=-MAY-79 (08:58 T34

CEKBDD.P11

6590
6591
6592
6593
6594
6595
6596
6597
6598
6599

035502
035510
035514

035522
035526

035532
035534

035540

012737
010237
062737

012637
010537

104020
000177

000001
001636
177776

001632
001634

144072

CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

001630 MMERRS: MOV #1,8TMP]

001636

MOV R2.$TMP4
ADD #-2,$TMP4

MMERRE: MOV (SP) +,8$TMP?2
MOV RS,$TMP3
ERROR 20
JMP s TMP?
MM32: ;DONE !
IR R RN AR AR AR AR AR R AR AR A NRR AR AR R AR AR AN R AR R AR R AR,
;*TEST 35 CACHE ARBITRATION AND HIGH SPEED [/0 TEST
. %
:*THIS IS A TEST OF:
o™ P CACHE ARBITRATION
o ® 2. THE MASS BUS AND UNIBUS PORTS TO THE CACHE
o 3. HIGH SPEED I/0 THROUGH THE CACHE
. %
:*]7 MAKE USE OF THE FOLLOWING DEVICES:
o RS04
. RP04
o RKOS
Jx MASS BUSS TESTER
. UNIBUS EXERCISER
*

s*]F ANY OF THESE DEVICES ARE PRESENT AND WRITE ENABLED THE WILL BE USED
s*IN THIS TEST. ONLY THE LOWEST WRITE ENABLED DRIVE NUMBER OF EACH DEVICE
;*WILL BE USED.

. %

;e CAUTION!!!

: THIS TEST WILL WRITE ON THE DISKS IT USES. SO VITAL SYSTEMS
:® DISKS SHOULD BE REMOVED OR WRITE PRCTECTED BEFORE RUNNING
g THIS DIAGNOSTIC.

:#IF UNIT ZERO OF A PARTICULAR DEVICE IS WRITE PROTECTED THEN THIS TEST
;*WILL TRY TO USE UNIT ONE, ETC.
X3

s*ALL AVAILABLE DEVICES ARE STARTED DOING TRANSFERS AT THE SAME TIME
;*TO DIFFERENT PARTS OF MEMORY.
;'gﬁcheggéCE HAS A CONTROL ROUTINE WHICH DRIVES THAT DEVICE THROUGH
- % .
;" e WRITE A RANDOM DATA PATTERN IN MEMORY
. COPY THAT PATTERN ONTO THE DISK
. WRITE CHECK THE DISK
. READ THE PATTERN OFF THE DISK BACK INTO MEMORY
. CHECK DATA
. START OVER AT 1.

;*EACH DEVICE IS CAUSED TO GO THROUGH THIS CYCLE A PREDETERMINED
J*NUMBER OF TIMES. THIS NUMBER IS CONTAINED IN THE LOCATION,

L
.

»

e NN, 88,8,
- % % % % B
[« JV,F AW, N}

SEQ 0151
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035540
035542

035550
035552

035560
035564
035570

035612
035616
035622
035626
035632
035636

035642
035650

035656
035662

035666
035670

035674
035700
035704
035710
035714

000004
012737

104416
113737

012700
012701
012702
012703
010122
077302
005020
012720
012720
012720
012720
012720
012720
012710

012737
012737

004737
004737

005046
012746

012700
012701
012702
012703
012704

16-MAY-79 08:58

042206 054230

001502 001626

172340
077406
172300
000010

041752
055456

036140

056050
036070
036102
036114
000005

177572
172516

T35 CACHE ARBITRATION AND HIGH SPEED [/0 TEST

;*CYCNT, AND CAN BE CHANGED BY THE USER AT THE CONSOLE TO ANY VALUE
'HE DESIRES).

'INTERRUPTS ARE ENABLED SO THAT IT IS POSSIBLE TO GET MANY DEVICES
'DOING TRANSFERS AT ONCE.

'UNFORTUNATELY THE DEGREE TO WHICH FAULTS CAN BE ISOLATED IS
;*LIMITED BY THE FACT THAT THERE ARE MANY ELEMENTS, DEVICES, INVOLVED.
'THESE ERRORS ARE REPORTED:

3 1. ALL DEVICE ERRORS

:' . ALL DATA OR PARITY ERRORS

'NO’E THAT THIS NOT INTENDED TO BE USED AS AN 1/0 DEVICE DIAGNOSTIC!:
;*ALL THE DEVICES WHI(CH ARE USED ARE ASSUMED TO BE IN PROPER WORKING
:«CONDITION.

.

L
;'
2322233223232 2232 2322202282222 222222 2222222222 iR Rl

TST35 SCOPE
;SET THE SKAD REGISTER
MOV #15736,SKAD ;IN CASE THE TEST ABORTS.

RSET

MOVB $TSTNM,$TMPO

MOV #K 1PARO,RO JINITIALLY PUT MEMORY

MOV #77406 ,R1 JMANAGEMENT IN A 'PASSIVE'

MOV #K1PDRO,R2 ;STATE, THAT IS MAP ALL

MOV #10,R3 ;VIRTUAL ADDRESSES ON TO
64%: MOV R1,(R2)+ s THEMSELVES AS PHYSICAL

S08 R3,64% ;ADDRESSES.

CLR (RO) +

MOV #200, (RO) +
MOV #4600, (RO) +
MOV #600 . (RO) +
MOV #1000, (RO) +
MOV #1200, (RO) +
MOV #1400 (RD) +
MOV #177600, (RO)

MOV #1, 4MMRO
MOV #60, 4MMR 3

INTO-  JSR PC,GTBINT
JSR PC,SIZDEV

INITIALIZE THE MEMORY BUFFER
sALLOCATION ROUTINES.
;GO DETERMINE WHAT DEVICES ARE

sPRESENT.
(LR -(SP) JMAKE THE WAIT LOOP ACCESSABLE
MOV MIAITLP,=-(SP) ;70 AN 'RTI".
INT1: MOV #RS4DFL ,RO ;GET READY TO SEE WHAT DEVICES
MOV #RS4CR,R ;JARE TO BE USED.

MOV #RS4SUN,R2
MOV #RS4LASS ,R3
MOV #5,R4

SEQ 0152




CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2
16-MAY-79 08:58 T35

CExBDD.P11

6702

035720
035722
035724
035726

035730
035732
035734
035740
035742
035746

036064

036066

036070
036072
036074
036076

005011

— =S\

013711
020127
001001
006311
020127

011346

077460

000240
000002

000010
000001

036064
036000

036046
036066
036070
036072
036074

000340
036064

INT2:

INT3:

INTG:

INTS:

1%:

2%:

3%:

INT6:

. THESE ARE SOME

INTMP1:

CYCNT:

RS4CR:
RP4CR:
RH4CR:
RKSCR:

12

K
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CACHE ARBITRATION AND HIGH SPEED I/0 TEST

CLR
CLR
TSTB
BEQ

MOVB
SAVREG
MOv
CLR

INC
TST
(MP
NOP
SO8

NOP
RTI

.WORD

(R1) ;CLEAR THE UNIT NUMBER.
(R2) ;CLEAR THE COUNTER.
(RO) ;1S THERE A DRIVE.

INT6 ;BRANCH IF NOT.

(RO) ,R5 ;OTHERWISE DETERMINE A UNIT NUM.

R1
#1,R2
R2,R5

INT4
R1,INTMPI

INTS

R1

R2
RO,INT3

INT6

CYCNT, (R1) ;FOUND THE DRIVE SO SET UP THE
R1,#RS4(R

1%

(R1)

R1,#RP4(CR

2%

(R1)

R1,#RH4(CR

3%

(R1)

#340,=-(SP) ;PASS COUNT AND MAKE THE DRIVER
(R3) ,=-(SP) ;ACCESSIBLE BY A 'RTI".

INTMP1, (R2)

RO

(R1)+ JMOVE THE POINTERS TO THE NEXT DEVICE.
(R2)+,(R3)+

R4, INT?

= ;START THE TEST!

6ABLES THAT ARE USED TO CONTROL AND SET UP THIS TEST.

10 :THE PASS COUNT!!!!
;PASS COUNT FOR EACH DEVICE.

olelele]

SEQ 0153
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6758
6759
6760
6761
6762
6763
6764
6765
6766
6767
6768
6769
6770
6771
6772
6773
6774
6775
6776

036140

036176
036200

16-MAY-79 08:58

000240
012737
012737
012737

036076
036100
036072
036070
036074

042204

007007
006006
005005

042066
036126
000014

037012
037014
036466

CACHE ARBITRATION AND HIGH SPEED I/0 TEST

UBECR: .WORD
RS4SUN: .WORD
RP4SUN: .WORD
RH4SUN: .WORD
RKSSUN: .WORD
UBESUN: .WORD
SETBLE=RS&ASS
RS4ASS: .WORD
RP4ASS: .WORD
RHM4ASS : .WORD
RKSASS: .WORD
UBEASS: .WORD
RS4RB: .WORD
RP4RB: .WORD
RH4RB: .WORD
RKSRB: .WORD
UBERB: .WORD

0

0 ;THE DRIVE NUMBER USED FOR EACH

0 sDEVICE.

0

0

0

DRRS4 ;STARTING ADDRESSES OF EACH DRIVER.
DRRP4

DRRH4&

DRRKS

DRUBE

8 :WRITE AND READ BUFFERS OF EACH DEVICE.
0

0

0

;THIS IS THE WAIT ROUTINE. COME HERE WHEN WAITING FOR AN INTERRUPT
;OR WHEN DONE, AbL THE PASS COUNTS HAVE GONE TO ZERO.

WAITLP:

SPL
TST
BNE
TST
BNE
TST
BNE
TST
BNE
TST
BNE

JMP

;LOWER THE PRIORITY.

RK5CR ;WAIT FOR INTERRUPT OR ZERO PASS COUNT.
WAITLP

UBECR

WAITLP

RP4CR

WAITLP

RS4CR

WAITLP

RH4CR

WAITLP

INDONE sFINISHED!!!

;THIS IS THE RS4 DRIVER ROUTINE USED IN THE CACHE 1/0 ARBITRATION

sTEST.
DRRS4:

RS4AA:

NOP
MOV
MOV
MOV

#7007 ,DRS4T1 JINITIALIZE THE RANDOM DISK ADDRESS
#6006 ,DRS4T? ;GENERATER.
#5005 ,RS4AA3

PC, GE TBUF ;GET A MEMORY BUFFER.
RS4RB

RS4RB,R1

RO

#12..R0

SEQ 0154
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6814
6815 036256 000237 SPL 7 ;GET A RANDOM DISK ADDRESS.
6816 036260 013737 037012 053106 MOV DRS4T1,SHINUM
6817 036266 013737 037014 053110 MOV DRS4T2, $LONUM
6818 036274 004737 053010 JSR PC, SRAND
6819 036300 013737 053106 037012 MOV $HINUM,DRS4T1
6820 036306 013737 053110 037014 MOV $LONUM,DRS4T2
%5 036314 000230 SPL 0
6823 036316 013702 036102 MOV RS4SUN,R2 ;SET UP THE DEVICE UNIT NUM.
6826 036322 110237 036663 MOVB R2,RS4112
6825 036326 110237 036511 MOvB R2,RS4BB
6826 036332 110237 036555 MOvVB R2 ,RS4HH
%g 036336 110237 036621 mMovB R2 .RS4NN
6829 036342 013703 037012 MOV DRS4T1,R3 ;SET UP THE DISK ADDRESS.
6830 036346 013704 037014 MOV DRS4TZ2 R4
6831 036352 010337 036512 MOV R3,RS4CC
6832 036356 010337 036664 MOV R3,RS4113
6833 036362 010337 036556 MOV R3,RS411
6834 036366 010337 036622 MOV R3,RS400
6835 036372 010437 036514 MOV R4 ,RS4DD
6836 036376 010437 036560 MOV R4 ,RS4JJ
6837 036402 010437 036666 MOV R4 ,RS4114
gg;,g 036406 010437 036624 MOV R4 ,RS4PP
6840 036412 010137 036470 MOV R1,RS4AAT ;SET THE MEMORY ADDRESS.
6841 036416 010137 036516 MOV R1,RS4EE
6842 036422 010137 036562 MOV R1,RS4KK
6843 036426 010137 036626 MOV R1.RS4QQ
6844 036432 010137 -036670 MOV R1.RS4115
6845 036436 010037 036630 MoV RO,RS4RR
6846 036442 010037 036672 MOV RO,RS4116
6847 036446 010037 036472 MOV RO,RS4AA2
6848 036452 010037 036520 MOV RO,RS4FF
ggls'?) 036456 010037 036564 MoV RO,RS4LL
ggg} 036462 104414 RESREG
6853 036464 104440 WRRAND sFILL THE MEMORY BUFFER WITH RANDOM DATA.
6854 036466 000000 RS4AA3: .WORD O
6855 036470 000000 RS4AAT: .WORD O
6856 036472 000000 RS4AAZ: .WORD O
6857 036474 004000 .WORD 4000
gggg 036476 005237 036466 INC RS4AA3
6860 036502 000240 NOP
6861 036504 000237 SPL 7
6862 036506 104442 CALRS4 ;GET THE RS4 TO DO THE TRANSFER FROM MEMORY
6863 036510 161 .BYTE 161
6864 036511 000 RS4BB: .BYTE 0
6865 036512 000000 RS4CC: .WORD O
6866 036514 000000 RS4DD: .WORD O
6867 036516 000000 RS4EE: .WORD 0
6868 036520 000000 RS4FF: .WORD O
6869 036522 004000 .WORD 4000
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23;10 036524 036542 .WORD  RS4GG
6872 036526 000240 NOP
6873 036530 004737 036740 JSR PC ,RS&4YY
6874 036534 005066 000002 CLR 2(SP)
6875 036540 000002 RTI ;GO DO SOMETHING ELSE WHILE WAITING
gg;g ;FOR THE INTERRUPT!
6878 036542 000240 RS4GG: NOP
6879 036544 004737 036740 JSR PC,RS&4YY ;SEE IF THERE WERE ANY ERRORS.
6881 036550 000237 SPL 7
6882 036552 104442 CALRS4 ;DO THE WRITE CHECK
6883 036554 151 BYTE 157
6884 (36555 000 RS4HH: .BYTE 0
6885 036556 000000 RS4II: .WORD O
6886 036560 000000 RS4JJ: .WORD O
6887 036562 000000 RS4KK: .WORD 0
6888 036564 000000 RS4LL: .WORD O
6889 036566 004000 .WORD 4000
gg? 036570 036606 .WORD  RS4MM
6892 036572 000240 NOP
6893 036574 004737 036740 JSR PC,RS4YY
6894 036600 005066 000002 CLR 2(SP)
Gf“gg 036604 000002 RTI ;DO SOMETHING ELSE WHILE WAITING FOR INTERRUPT.
6897 036606 000240 RS4MM: NOP
6898 036610 004737 036740 JSR PC,RS&4YY ;SEE IF THERE WERE ANY ERRORS.
6900
6901 036614 000237 SPL 7
6902 036616 114442 CALRS4 JREAD THE DISK.
6903 036620 171 BYTE 171
6904 036621 000 RS4NN: .BYTE 0
6905 036622 000000 RS400: .WORD 0
6906 036624 000000 RS4PP: _WORD O
6907 036626 000000 RS4QQ: .WORD 0
6908 036630 000000 RS4RR: .WORD O
6909 036632 004000 .WORD 4000
gg}? 036634 036652 .WORD RS4111
6912 036636 000240 ' NOP
6913 036640 004737 036740 JSR PC ,RS&YY
6914 036644 005066 000002 CLR 2(SP)
23}2 036650 000002 RTI ;DO SOMETHING ELSE WHILE WAITING FOR THE INTER.
6917 036652 004737 036740 RS4111: JSR PC,RS&4YY
gg}g 036656 000237 SPL I
6920 036660 104442 CALRS4
6921 036662 151 BYTE 151
6922 036663 000 RS4112: .BYTE 0
6923 036664 000000 RS4113: .WORD O
6924 036666 000000 RS4114: .WORD O
€925 036670 000000 RS4115: .WORD O
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6926
6927
6928
6929
6930
6931
6932
6933
6934
6935
6936
6937
6938
6939
6940
6941
6942
6943
6964
6945
6946
6947
6948
6949
6950

037010

037012
037014

037016
037020
037026
037034

004000
036714
000240
004737
005066
000002

000240
004737

005337
001001
000002

000240
000137

000240
005737
001420

000237
005037
013737
013737
013737
104154
000230
005726
000002

000207

000000
000000

000240
012737
012737
012737

000240
000240
104412
004737
036130
012701

005000
073727

16~MAY-79 08:58

036740
000002

036740
036070

036230

057374

036070
057376
057402
057400

004004
003003
002002

042066
036130
000014

001630
001634
001632

037624
037626
037300

B 13
16-MAY=79
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CACHE ARBITRATION AND HIGH SPEED 1/0 TEST

RS4116: .WORD O

.WORD 4000
.WORD RS4SS
NOP
JSR PC ,RS4YY
CLR 2(SP)
RTI
RS4SS: NOP
JSR PC,RS4YY
DEC RS4CR
BNE RS4XX
RTI
RS4XX: NOP
JMP RS4AA
RS4YY: NOP
TST RS4ER1 ;SEE IF
BEQ RS&Z12
SPL 7
CLR RS4CR

MOV RS4ER2,$TMP1
MOV RS4ER4 ,$TMP3
MOV RS4ER3,$TMP2

ERROR 154
SPL 0

TST (SP) +
RTI

RS4ZZ: RTS PC

DRS4T1: .WORD O
DRS4TZ2: .WORD O

;SEE IF ANY ERRORS OCCURRED.
;DECRIMENT THE PASS COUNT.

:IF NOT DONE CONTINUE.
:IF DONE GET OUT!

;RESTART.

ANY ERRORS OCCURRED.
;IF NOT THEN RETURN TO CALL.

sIF YES THEN CLEAR THE PASS COUNT.
;AND MAKE AN ERROR CALL.

;RETURN TO WAIT LOOP, DROPPING THIS DEVICE
;FROM THE TEST.

s THERE WERE NO ERRORS.

;THIS IS THE RP4 DRIVER ROUTINE USED IN THE CACHE [/0 ARBITRATION

sTEST.
DRRP4: NOP
MOV #4004 ,DRP4T1
MOV #3003,DRP4T2
MOV #2002 ,RP4LAAS
RP4LAA: NOP
SAVREG
JSR PC.,GE TBUF
.WORD RP4RB
MOV RP4RB,R1
CLR RO

ASH( #12..R0

;INITIALIZE THE RANDOM DISK ADDRESS
: GENERATER.

;GET A MEMORY BUFFER.

SEQ 0157

™
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CExBDD.P17

037070

037120
037126

037130
037134
037140
037144
037150

037154
037160
037164
037170
037174
037200
037204
037210
037214
037220

037224
037230
037234
037240
037244
037250
037254

037270
037274
037276
037300
037302
037304
037306
037310
037314
037316

000237
013737

013737
000230

013702
110237
110237
110237
110237

013703
013704
010337
010337
010337
010337
010437
010437
010437
010437

010137
010137
010137
010137
010137
010037
010037
010037
010037
010037

104414
104440
000000
000000
000000
004000
005237
000240
104444

16-MAY-79 08:58

037302
037330
037374
037440
037502
037442
037504
037304
037332
037376

037300

053106
053110

037624
037626

RP4LAAS: .
RP4AAT: .
RP4LAAZ: .

RP4BB:
RP4CC:
RP4DD:
RP4EE :
RP4FF :

CACHE ARBITRATION AND HIGH SPEED [/0 TEST

SPL
MOV
MOv
JSR

7 ;GET A RANDOM DISK ADDRESS.
DRP4T1,SHINUM

DRP4T2, SLONUM

PC, SRAND

$HINUM, DRP4T1

3LONUH.DRPLT2

RP4SUN,R?2 ;SET UP THE DEVICE UNIT NUM,
R2.RP4112
R2 ,RP4BB
R2 ,RP4HH
R2,RP4NN

DRP4T1,R3 ;SET UP THE DISK ADDRESS.
DRP4T2 R4

R3,RP4(CC

R3.RP4113

R3.RP411

R3.RP400

R& ,RP4DD

R4 ,RP4JJ

k&4 ,RP4114

R4 ,RP4PP

R1.,RP4AAT ;SET THE MEMORY ADDRESS.
R1.RP4EF

R1,RP4KK

R1.RP4QQ

R1,RP4115

RO,RP4RR

RO,RP4116

RO,RP4AA2

RO,RP4FF

RO,RP4LL

JFILL THE MEMORY BUFFER WITH RANDOM DATA.

;GET THE RP4 TO DO THE TRANSFER FROM MEMORY

S O0000O—= N

000

SEQ 0158

N~
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037352

037354
037356

037402

037404
037406
037412
037416

037420
037422

037426

037450
037452
037456
037462

037464
037470

037472
037474
037475
037476
037500
037502

037354

000240
004737
005066
000002

000240
004737

000237
104444
151

037420

000240
004737
005066
000002

000240
004737

000237
104444

037552
000002

037552

037552
000002

037552

037552
000002

037552

RP4GG:

RP4HH:
RP4]1]:
RP&4JJ:
RP4KK :
RP4LL :

RP4{MM :

RP4NN:
RP400:
RP4PP :
RP4QQ:
RP4RR:

RP4111:

D 13
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CLR
RTI

JSR
SPL

CALRP4

RP4GG

PC ,RP4YY

2(SP)
;GO DO SOMETHING ELSE WHILE WAITING
;FOR THE INTERRUPT!

PC,RP4YY ;SEE IF THERE WERE ANY ERRORS.

7

;DO THE WRITE CHECK
151

oo

4000
RP4MM

T
S
;DO SOMETHING ELSE WHILE WAITING FUR INTERRUPT.

PC.RP4YY ;SEE IF THERE WERE ANY ERRORS.

;READ THE DISK.

cococoo= ~N
-

2
VO
SO
-0
—_—
—_—

T
;DO SOMETHING ELSE WHILE WAITING FOR THE INTER.
PC,RP4YY

51

(elelele L

M
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7109

NNNNNNNNNY
— e D d d ) e b
— d ) d d D D d D
VRNV WNN=0

037524

037526
037530

037534
037540
037542

037544
037546

037552
037554
037560

037562
037564
037570
037576
037604
037612
037614
037616
037620

037622

037624
037626

037630
037632
037640
037646

037654
037656
037660
037662
037666
037670
037674
037676

000240
012737
012737
012737

073027

16-MAY=-79 08:58

037552
000002

037552
036072

037042

056424

036072
056426
056432
056430

070070
06006
050050

o

042066
036132
000014

001630
001634
001632

040416
040420
040C72

RP4116:

RP4SS:

RP&4LXX :

RP4YY:

RP4Z1Z:

DRP4T1:
DRP4LT2:

16-MAY=-79 (09:11 PAGE 135

CACHE ARBITRATION AND HIGH SPEED 1/0 TEST

.WORD
.WORD
. WORD
NOP
JSR
CLR
RTI

NOP
JSR

DEC
BNE
RTI

NOP
JMP

NCP
TST
BEQ

SPL
CLR
MOV
MOV
MOV
ERROR
SPL
TST
RTI

RTS

. WORD
. WORD

0
4000
RP4SS

PC ,RP4YY
2(SP)

PC.RP&YY

RP4CR
RP& XX

RP4LAA

RP4ERT1 ;SEE
RP&Z7

7

RP4CR
RP4ER2,$TMP1
RP4ER4 ,$TMP3
?ggERS.STMPZ

0
(SP)+

PC

0
0

;SEE IF ANY ERRORS OCCURRED.
;DECRIMENT THE PASS COUNT.

;IF NOT DONE CONTINUE.
;IF DONE GET OUT!

JRESTART.

IF ANY ERRORS OCCURRED.
;IF NOT THEN RETURN TO CALL.

;IF YES THEN CLEAR THE PASS COUNT.
JAND MAKE AN ERROR CALL.

JRETURN TO WAIT LOOP, DROPPING THIS DEVICE
;FROM THE TEST.

;THERE WERE NO ERRORS.

;THIS IS THE RH4 DRIVER ROUTINE USED IN THE CACHE [/0 ARBITRATION

s TEST.,
CRRH4 :

RHGAA ;

NOP
MCV
MOV
mMov

#70070,DRH4T1
#60060,DRH4T?
#50050,RHGAAS

PC, GE TBUF
RH4RB
RH4RB,R1
RO
#12..R0

:INITIALIZE THE RANDOM D]SK ADDRESS
;GENERATER.

;GET A MEMORY BUFFER.

SEQ 0160
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7150
7151 037702 000237 SPL 7 ;GET A RANDOM DISK ADDRESS.
7152 037704 013737 040416 053106 MOV DRH4T1,SHINUM
7153 037712 013737 040420 053110 MOV DRH4TZ2, SLONUM
7154 037720 004737 053010 JSR PC, SRAND
7155 037724 013737 053106 040416 MOV $HINUM, DRH4T1
7156 037732 013737 053110 040420 MOV $LONUM,DRH4T?
;}gg 037740 000230 SPL 0
7159 037742 013702 036106 MOV RH4SUN,R2 sSET UP THE DEVICE UNIT NUM,
7160 037746 110237 040267 MOVB R2.RH4112
7161 037752 110237 040115 MOVB R2 ,RH4BA
7162 037756 110237 040161 MOvVB R2 ,RH4HH
;}gz 037762 110237 040225 MOVB R2 ,RH4NN
7165 037766 013703 040416 MOV DRH4T1,R3 ;SET UP THE DIiSK ADDRESS.
7166 037772 013706 040420 MOV DRH4TZ2 R4
7167 037776 010337 040116 MOV R3,RH4CC
7168 040002 010337 040270 MoV R3,RH4113
7169 040006 010337 040162 MOV R3.RH4]I
;};? 040012 010337 040226 MOV R3,RH400
7172 040016 010137 040074 MOV R1,RH4AAT ;SET THE MEMORY ADDRESS.
7173 040022 010137 040122 MOV R1,RH4EE
7174 040026 010137 040166 MOV R1,RH4KK
7175 040032 010137 040232 MOV R1,RH4QQ
7176 040036 010137 040274 MOV R1,RH4115
7177 040042 010037 040234 MOV RO.RH4RR
7178 040046 010037 040276 MOV RO,RH4116
7179 040052 010037 040076 MOV RO,RH4AA?
7180 040056 010037 040124 MOV RO ,RH4FF
;}g} 040062 010037 040170 MOV RO,RH&LL
;}gz 040066 104414 RESREG
7185 040070 104440 WRRAND JFILL THE MEMORY BUFFER WITH RANDOM DATA.
7186 040072 000000 RH4AA3: _WORD 0
7187 040074 000000 RH4AAT: .WORD O
7188 040076 000000 RH4AAZ2: .WORD O
7189 040100 004000 .WORD 4000
;;g? 040102 005237 040072 INC RH4LAAS
7192 040106 000240 NOP
7193 040110 000237 SPL 4
7194 040112 104446 CALRH4 JGET THE RH4 TO DO THE TRANSFER FROM MEMORY
7195 040114 161 .BYTE 167
7196 040115 000 RH4BB: .BYTE 0
7197 040116 000000 RH4CC: .WORD O
7198 040120 000000 RH4DD: .WORD O
7199 040122 000000 RH4EE: .WORD O
7200 040124 000000 RH4FF: _WORD O
7201 040126 004000 .WORD 4000
;gg% 040130 040146 .WORD  RH4GG
7204 040132 000240 NOP

7205 040134 004737 040344 JSR PC ,RHLYY
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CEKBDD.P11

7206
7207
7208
7209
7210
7211
7212
7213
7214
7215
7216
7217
7218
7219
7220
7221
7222
7223
7224
7225
7226
7227
7228
7229
7230
7231
7232
7233
723%
7235
7236
7237
7238
7239
7240
7241
7242
7243
724
7245
7246
7247
7248
7249
7250
7251
7252
7253
7254
7255
7256
7257
7258
7259
7260
7261

040140
0460144

040146
040150

040154
040156
040160
040161
040162
040164
040166
040170
040172
040174

040176
040200
040204
040210

040272
040214

040220
040222
040224
040225

16-MAY-7
005066
000002

000240
004737

000237
104446
171

000002

040344

040344
000002

040344

040344
000002

040344

RH4GG:

RH4HH :
RH4]I:
RH4J ) :
RH4KK @
RH4LL :

RH4MM :

RH4NN :
RH400:
RH4PP :
RH4QQ:
RH4RR:

RH4111:
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CLR
RTI

NOP
JSR

SPL

2(SP)
;GO DO SOMETHING ELSE WHILE WAITING
;FOR THE INTERRUPT.

PC.RH4YY ;SEE IF THERE WERE ANY ERRORS.

;DO THE WRITE C(HECK

PC ,RHGYY
2(SP)

;DG SOMETHING ELSE WHILE WAITING FOR INTERRUPT.

TBCLRHGYY :SEE IF THERE WERE ANY ERRORS.

~

sREAD THE DISK.

v
—y

OOOOO—

PC,RH4YY
2(SP)

;DO SOMETHING ELSE WHILE WAITING FOR THE INTER.
PC,RH&4YY

SEQ 0162
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7262
7263
7264
7265
7266
7267
7268
7269
7270
7271
7272
7273
7274

7317

040306
040312
040316

040320
040322

040326
040332
040334

040336
040340

040344
040346
040352

040354

004737
005066
000002

000240
004737

005337
001001
000002

000240
000137

000240
005737
001420

000237
005037
013737
013737
013737
104156
000230
005726
000002

000207

000000
000000

000240
012737
012737
012737

013701
005000
073027

000237
013737

16=-MAY-79 08:58

040344
000002

040344
036074

037654

062076

036074
062100
062104
062102

030030
050050

042066
036134
000014

041230

001630
001634
001632

041230
041232
040704

053106

CACHE ARBITRA1TION AND HIGH SPEED 1/0 TEST
JSR PC,RH4YY

CLR 2(SP)
RTI
RH4SS: NOP
JSR PC,RH&LYY ;SEE [F ANY ERRORS OCCURRED.
DEC RH4CR :DECRIMENT THE PASS COUNT.
BNE RH4 XX ;IF NOT DONE CONTINUE.
RTI ;IF DONE GET OUT!
RH4XX: NOP
JMP RH4AA JRESTART.
RH4YY: NOP
TST RH4ER1 ;SEE IF ANY ERRORS OCCURRED.
BEQ RH4ZZ ;IF NOT THEN RETURN TO CALL.
SPL 7

CLR RH4CR ;IF YES THEN CLEAR THE PASS COUNT.
MOV RH4ERZ,$TMP1 ;AND MAKE AN ERROR CALL.

MOV RH4ER4 ,$TMP3

MCV RH4ER3,$TMP?2

ERROR 156
SPL 0
TST (SP) +
RTI ;RETURN TO WAIT LOOP, DROPPING THIS DEVICE
FROM THE TEST.
RH4ZZ: RTS PC :THERE WERE NO ERRORS.

DRH4T1: .WORD 0
DRH4TZ2: .WORD O

:;gé% IS THE RK5 DRIVER ROUTINE USED IN THE CACHE 1/0 ARBITRATION

DRRKS: NOP
MOV #30030,DRKS5T1 ;INITIALIZE THE RANDOM D]SK ADDRESS
MOV #40060,DRKS5T2  ;GENERATER.
MOV #50050,RK5AA3

RKSAA: NOP
NOP
SAVREG
JSR PC, GE TBUF :GET A MEMORY BUFFER.
.WORD  RKS5RB
MOV RKSRB,R1
CLR RO
ASHC  #12..R0

SPL 7 JGET A RANDOM DISK ADDRESS.
MOV DRKST1,$HINUM

SEQ 0163




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052)
8 T35 CACHE ARBITRATION AND HIGH SPEED 1/0 TEST

DRKS5T2, $LONUM

CEXBDD.P11 16-MAY-79 08:5
7318 040504 013737 041232
7319 040512 004737 053010
7320 040516 013737 053106
7321 040524 013737 053110
;%%% 040532 000230
7324 040534 013702 036110
7325 040540 110237 041101
7326 040544 110237 040727
7327 040550 110237 040773
;%Sg 040554 110237 041037
7330 040560 013703 041230
7331 040564 013704 041232
7332 040570 010337 040730
7333 040574 010337 041102
7334 040600 010337 040774
7335 040604 010337 041040
7336 040610 010437 040732
7337 040614 010437 040776
7338 040620 010437 041104
;gzg 040624 010437 061042
7341 040630 010137 040706
7342 040634 010137 040734
7343 040640 010137 041000
7344 040644 010137 041044
7345 040650 010137 041106
7346 040654 010037 0461046
7347 040660 010037 041110
7348 040664 010037 040710
7349 040670 010037 040736
;gg? 040674 010037 041002
7352 040700 104414
7353
7356 040702 104440
7355 040704 000000
7356 040706 000000
7357 040710 000000
7358 040712 004000
;ggg 040714 005237 040704
7361 040720 000240
7362 040722 000237
7363 040724 104450
7364 040726 103
7365 040727 000
7366 040730 000000
7367 040732 000000
7368 040734 000000
7369 040736 000000
7370 040740 004000
;%;; 040742 040760
7373 040744 000240

053110

041230
041232

RKSAA3:
RK5AAT :
RKSAAZ :

RKSBB:
RKSCC:
RKSDD :
RKSEE :
RKSFF :

MOV
JSR
MOV
MOV
SPL

MOV

MOvVB
MOVB
MOvVB
mMovB

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

RESREG

WRRAND
-WORD
.WORD
.WORD
.WORD
INC

NOP
SPL
CALRKS

PC, $SRAND

113
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$HINUM,DRKST1
8LONUH.DRKST2

RKSSUN,R?
R2,RK5112
R2.,RK5B8
R2 ,RK5HH
R2 ,RKSNN

DRK5T? ,R3
DRK5T2 R4
R3,RK5CC
R3,RK5113
R3.RK511
R3,RK500
R4 ,RKS5DD
R4 ,RK5JJ
R4 ,RK5114
R4 ,RK5PP

R1,RK5AA1
R1,RKSEE
R1,RK5KK
R1,RK5QQ
R1,RK5115
RO,RK5RR
RO.RK5116
RO,RK5AA2
RO,RK5FF
RO,RKSLL

;SET UP THE DEVICE UNIT NUM.

;SET UP THE DISK ADDRESS.

;SET THE MEMORY ADDRESS.

sFILL THE MEMORY BUFFER WITH RANDOM DATA.

;GET THE RKS TO DO THE TRANSFER FROM MEMORY

SEQ 0164
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CEKBDD.P11 16-MAY-79 08:58 135 CACHE ARBITRATION AND HIGH SPEED I/0 TEST SEQ 0165
7374 040746 004737 041156 JSR PC,RKS5YY
7375 040752 005066 000002 CLR 2(SP)
7376 040756 000002 RTI ;GO DO SOMETHING ELSE WHILE WAITING
;%;g sFOR THE INTERRUPT!
7379 040760 000240 RKSGG: NOP
;%go 040762 004737 041156 JSR PC,RKSYY ;SEE IF THERE WERE ANY ERRORS.
]
7382 040766 000237 SPL 7
7383 040770 104450 CALRKS ;DO THE WRITE (HECK
7384 040772 107 .BYTE 107
7385 040773 000 RKSHH: .BYTE O
7386 040774 000000 RKkS51i: .WORD O
7387 040776 000000 RK5JJ: .WORD O
7388 041000 000000 RKSKK: .WORD O
7389 041002 000000 RKSLL: .WORD O
7390 047004 004000 .WORD 4000
gg} 041006 041024 .WORD  RKS5MM
7393 041010 000240 NOP
7394 041012 004737 041156 JSR PC,RKS5YY
7395 041016 005066 000002 CLR 2(SP)
;%39 041022 000002 RTI ;DO SOMETHING ELSE WHILE WAITING FOR INTERRUPT.
7398 041024 000240 RKS5MM:  NOP
;288 041026 004737 041156 JSR PC,RKSYY ;SEE IF THERE WERE ANY ERRORS.
7401
76402 041032 000237 SPL 7
7403 041034 104450 CALRKS ;READ THE DISK.
7604 041036 105 .BYTE 105
76405 041037 000 RKSNN: .BYTE 0
76406 041040 000000 RK500: .WORD O
76407 041042 000000 RKSPP: _WORD O
76408 041044 000000 RK5QQ: .WORD O
76409 041046 000000 RKSRR: .WORD 0
7410 041050 004000 .WORD 4000
;2}} 041052 041070 WORD  RK5111
7413 041054 000240 NOP
76414 041056 004737 041156 JSR PC,RKSYY
76415 041062 005066 000002 CLR 2(SP)
;2;9 041066 000002 RTI ;DO SOMETHING ELSE WHILE WAITING FOR THE INTER.
7418 041070 004737 041156 RK5111: JSR PC,RKSYY
;258 041074 00023 SPL
7421 041076 104450 CALRKS
7422 041100 107 .BYTE 107
7423 041101 000 RK5112: .BYTE 0
7424 041102 000000 RK5113: .WORD 0
7425 041104 000000 RK5114: ,WORD O
7426 041106 000000 RK5115: .WORD 0
7427 041110 000000 RK5116: .WORD O
7428 041112 004000 .WORD %000
76429 041174 041132 .WORD  RK5SS
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CEKBDD.P11 16-MAY-79 08:58 T35 CACHE ARBITRATION AND HIGH SPEED I/0 TEST SEQ 0166
76430 041116 000240 NOP F
76431 041120 004737 041156 JSR PC ,RKSYY
7632 041126 005066 000002 CLR 2(SP)
;2%2 041130 000002 RTI
76435 041132 000240 RK5SS: NOP
;:gg 041134 004737 0461156 JSR PC,RK5YY ;SEE IF ANY ERRORS OCCURRED.
7438 041140 005337 036076 DEC RK5CR ;DECRIMENT THE PASS COUNT.
7439 041144 001001 BNE RK5XX s IF NOT DONE CONTINUE.
;22? 041146 000002 RTI ;IF DONE GET OUT!
76442 041150 000240 RK5XX: NOP
;222 041152 000137 040446 JMP RK5AA JRESTART.
7445 041156 000240 RKS5YY: NOP
7446 041160 005737 060330 TST RKS5ERT SEE IF ANY ERRORS OCCURRED.
;225 041164 001420 BEQ RK522 ;IF NOT THEN RETURN TO CALL.
76449 041166 000237 SPL 7
7450 041170 005037 036076 CLR RK5CR ;IF YES THEN CLEAR THE PASS COUNT.
7451 041174 013737 060332 001630 MOV RK5ERZ,$TMF1 ;AND MAKE AN ERROR CALL.
7452 041202 013737 060336 001634 MOV RKSER4 ,$TMP3
76453 041210 013737 060334 001632 MOV RK5ER3,$TMP?
76454 041216 104160 ERROR 160
7455 041220 000230 SPL 0
7456 041222 005726 TST (SP) +
7457 041224 000002 RTI JRETURN TO WAIT LOOP, DROPPING THIS DEVICE
;228 ;FROM THE TEST.
;22? 041226 000207 RK5ZZ: RTS PC ;THERE WERE NO ERRORS.
7462 041230 000000 DRK5T1: .WORD 0
76463 041232 000000 DRK5T2: .WORD 0
7464
7465
7466
;22; :;gé? IS THE UBE DRIVER ROUTINE USED IN THE CACHE 1/0 ARSITRATION
7469 041234 012737 050050 041602 DRUBE: MOV #50050,DUBET1  ;INITIALIZE THE RANDOM DATA
7470 041242 012737 060060 041604 MOV #60060,DUBETZ  ;GENERATER.
;2;3 041250 012737 070070 041410 MOV #70070,UBEAA3
7473 041256 104412 UBEAA: SAVREG
7474 041260 004737 042066 JSR PC, GE TBUF ;PICK UP A MEMORY BUFFER
;2;2 041264 036136 .WORD  UBERB
7477 041266 013701 036136 MOV UBERB,R1 ;COMPUTE THE MEMORY ADDRESS.
7478 041272 005000 CLR RO
7479 041274 073027 000014 ASHC #12. RO
7480 041300 010137 041412 MOV R1,UBEAA1
7481 041304 010137 041436 MOV R1,UBEDD
7482 041310 010137 041476 MOV R1,UBE]I
7483 041314 010037 041414 MOV RO,UBEAA?
7484 041320 010037 041440 MOV RO,UBEEE
7485 041324 010037 041500 MOV RO,UBEJJ




CEKBD=D PDP 11/70-74MP CACHEBDIAGNOSTIC ngT 2 MACY11 30A(1052)

CEKBDD.

7486
7487
7488
7489
7490
76491
7492
7493
7494
7495
7496
7497
7498
7499
7500
7501
7502
7503
7504
7505
7506
7507
7508
7509
7510
7511
7512
7513
7514
7515

PN

x8

rE
OO

RERRRRER

33

16-MAY-79 08:5

000237

013703
010337
010337
104414

104440

061410

053106
053110

041602
041604

UBEAAS: .
UBEAAT :
UBEAAZ: .

L 13
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CACHE ARBITRATION AND HIGH SPEED 1/0 TEST

SPL
MOV

7

DUBET1, SHINUM
DUBE T2, $LONUM
PC, SRAND
$HINUM,DUBET1
3LM,DLBE T2

DUBET1,R3
R3,UBEHH
R3,UBECCC

sSET THE UNIBUS TESTER DATA REG.

sFILL THE MEMORY BUFFER WITH
;RANDOM DATA.

;DO A READ MEMORY FUNCTION.

SEQ 0167




CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC P;gT 2

CEKBDD.P11

7516
7517
7518
7519
7520
7521
7522
7523
7524

041444

041446
041452
041456

041460

041464
041466
041470
041472
041474
041476
041500
041502
041504

041506
041512
041516

041520

041524
041530

041532
041534

041540
041544

041546
041550
041554
041562
041570
041572
041574
041576
041600

041602
041604

16-MAY-79 08:58

041460

004737
005066
000002

004737

000237
104452
042543
000000
000000
000000
000000

010000
041520

004737
005066
000002

004737

005337
001001

000002
000137

005737
001415

000237
005037
013737
013737
104161
005726
000230

000207

041540
000002

041540

041540
000002
041540
0361C0

041256
061344

036100
061346 001630
061350 001632

.WORD

JSR
CLR
RTI

UBEFF: JSR
SPL

UBEGG:
UBEHH:
UBEII: .WORD
UBEJJ:

JSR
CLR
RTI

UBEKK: JSR

DEC
BNE

RTI
UBELL: JMP

UBEYY: TST
BEQ

SPL
CLR
MOV
MOV
ERROR
TST
SPL
RTI
UBEZZ: RTS

DUBET1: .WORD
DUBET2: .WORD

;RET:

MACY11 30A(1052)
CACHE ARBITRATION AND HIGH SPEED I/0 TEST

UBEFF
PC,UBEYY
2($P)
PC,UBEYY
7

42543

0

0
0

0
10000
UBEKK

PC,UBEYY
2(SP)
PC,UBEYY
UBECR
UBELL
UBEAA

UBEER1
UBEZZ

7
UBECR

UBEERZ,$TMP1
UBEER3,$TMP?

161
(SP) +
0

PC

0
0

HIGHNUM
LOADRS
HIGHADRS

WORDCOUNT

M3
16=-MAY=79 09:11
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;GO DO SOMETHING ELSE WHILE
;WAITING FOR INTERRUPT.

;DO A WRITE MEMORY FUNCTION.

2GO DO SOMETHING ELSE WHILE
;WAITING FOR THE INTERRUPT.

;DECREMENT THE PASS COUNT.

BR IF NOT DONE

:IF DONE RETURN.
:IF NOT DONE DO ANOTHER PASS.

JWERE THERE ANY ERRORS?
;BR IF NO.

;IF THERE WERE REPORT DEVICE FAILURE.

;RETURN WITH THIS DRIVER LOCKED OUT.
;NO ERRORS CONTINUE.

;THIS ROUTINE 1S USED TO GENERATE A BUFFER FULL OF RANDOM DATA,
IT IS CALLED USING THE TRAP TABLE CALL:

SEQ 0168




N
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16=MAY=79 09:11

CExBDD.P11
7572
7573
7574
7575
7576
7577 0461606
7578 041610
7579 041614
7580 041620
7581 041622
7582 041626
7583 041630
041632
7585 041634
7586 041636
7587 041642
7588 041646
7589 041652
7590
7591 041656
7592 041662
7593 041666
7596 041672
7595 041676
7596 041702
7597 041706
7598 041712
7599 041716
7600 041722
7601 041730
7602 041734
7603
7604 041736
7605 041740
7606 041742
7607
7608 041744
7609 041746
7610 041750
7611
7612
7613 041752
7614 041756
7615
7616 041762
7617 041764
7618 041766
7619 041770
7620 041772
7621 041774
7622 042002
7623 042006
7624 042012
7625 042016
7626 2022
7627 0462026

16-MAY-79 08:58

041750
000010

041750

041746
041744
053106
053110

0461744
041746
177772
172354
041746
177700
140000
053C10
053106
000002
0461744

036126
000005

000002
0461772
041772
041770
177764
042054
000011

041746

041770

13
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T35 CACHE ARBITRATION AND HIGH SPEED I/0 TEST

:WHERE HIGHNUM IS THE HIGH ORDER PART OF THE NUMBER USED TP PRIME THE
;RANDOM NUMBER GENERATER. THE LOW ORDER PART OF THAT NUMBER IS ASSUMED
;70 BE ZERO. LOADRS AND HIGHADRS 1S THE 22 BIT ADDRESS OF THE BUFFER
;IN MEMORY WHICH WILL BE FILLED. WORDCOUNT IS THE NUMBER OF LOCATIONS

;7O BE WRITTEN.

;COMPUTE THE VIRTUAL ADDRESS OF THE BUFFER WORD.

;THIS ROUTINE IS USED TO INITIALIZE THE GET BUFFER ROUTINE.

RANDWR: SPL
MOV (SP) ,RANDTP
ADD #10, (SP)
SAVREG
MOV RANDTP,RO
MOV (RO) +,R1
MOV (RO)+,R2
MOV (RO)+.R3
MOV (R0)+.R4
MOV R2,RLWT
MOV R3,RHWT
MOV R1, SHINUM
CLR $LONUM

1%: MOV RHWT ,R2
MOV RLWT,R3
ASHC  #-6.R2
MOV R3, 3K IPARG
MOV RLWT ,R2
BIC #177700.R2
ADD #140000,R2
JSR PC , SRAND
MOV $HINUM, (R2)
ADD #2 RLWT
ADC RHWT
SOB R4, 18
SPL
RESREG
RTI

RHWT : WORD O

RLWT: .WORD O

RANDTP: .WORD O

GTBINT: MOV #RS4RB, RO
MOV #5.R1

18: CLR (RO) +
SO8 R1,1%
SIZE

GTBILO: .WORD 0

GTBIHI: .WORD 0
ADD #2,GTBILO
ADC GTBIHI
MOV GTBIHI,RO
MOV GTBILO.R1
ASHC  #-12..R0
MOV R1,GTMSIZ
SuB #1.R1

;CLEAR ALL THE BUFFER POINTERS.

;COMPUTE THE SIZE OF MEMORY.

;COMPUTE THE 2K BLOCK SIZE OF MEMORY.

SEQ 0169




CEXKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2
16-MAY-79 08:58 T35

CExBDD .P11

;623
6%
7631
7632
7633
7634
7635
7636
7637
7638
7639
7640
7641
7642
7643
LG
7645
7646
7647
7648
7649
7650
7651
7652
7653
7654
7655
7656
7657
7658
7659
7660
7661

010137
012737
012737
000

005000
071037
012702

012703
062701

020122
001746
077303

017704
010114
104414

177670

042060
042062

053110
053106

042060

MOV
MOV
MOV
RTS
GTMSIZ: .WORD
AVMBL: .WORD
GTRNL: .WORD
GTRNH: .WORD
GETMP1: .WORD

MACY11 30A(1052)
CACHE ARBITRATION AND HIGH SPEED 1/0 TEST

R1,AVMBL

#123456, GTRNL
#123456,GTRNH

PC

(o]lelelele)

B 14
16=-MAY-79
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;THIS ROUTINE IS CALLED TO ALLOCATE A MEMORY BUFFER OF 2K WORDS LENGTH.
;1T IS CALLED USING A JSR PC INSTRUCTION FOLLOWED BY THE TABLE ENTRY
;OF RS4R8 TO BE UPDATED.

GETBUF : SPL
MOV
ADD

SAVREG

1%: MOV
MOV
JSR
MOV
MOV
MOV
CLR
DIV

MOV
MOV
ADD

2%: CMP
BEQ
SOB

MOV
MOV

RESREG

SPL
RTS

INDONE : RSET

7
(SP) , GETMP1
#2,(SP)

GTRNL , SLONUM
GTRNH, SHINUM
PC, SRAND
$LONUM, GTRNL
SHINUM R1
R1,GTRNH

RO

AVMBL RO

#RS4RB,R2
#5,R3
#11,R1
R1,(R2)+
1$

R3,2%

aGE TMP1 R4
R1, (R4)

0
PC

;LOCK OUT INTERRUPTS.

;PICK UP A POINTER TO THE ARGUMENT
;AND UPDATE THE RETURN ADDRESS.

;SEE IF THIS AREA IS ALREADY IN USE.

IF IT IS THEN TRY AGAIN.

;OTHERWISE GIVE THIS BUFFER TO THE DRIVER.

:"*ttitttt'tttttt'.tt!tﬁtﬁtittt'ilitii.ﬁtttt..'t..it.tt"..t.iii'

;=TEST 36
. %
;*THIS IS A

MASS BUS WRITE HIT CYCLE,
TEST OF CACHE INVALIDATION ON MASS BUS CYCLES WHICH ARE

INVALIDATION TEST

;*WRITE HITS IN THE CACHE. A GROUP OF LOCATIONS IS MADE HITS AND THEN A

;*MASS BUS DEVICE 1S CALLED UPON TO DO TRANSFERS,
THOSE WRITES SHOULD THUS BE INVALIDATED.

;*LOCATIONS.

WRITES O THOSE

SEQ 0170
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CEXBDD.P11 16-MAY-79 08:58 136 MASS BUS WRITE HIT CYCLE, INVALIDATION TEST SEQ@ 0171
7684 R L e L e e Y
7685 042206 000004 TST36: SCOPE
7686 ;SET THE SKAD REGISTER
;ggg 042210 012737 047736 054230 MoV #KT ,SKAD ;IN CASE THE TEST ABORTS.

7689 042216 104416 RSET

7690 042220 113737 001502 001626 MOvB S$TSTNM,STMPO

7691 042226 004737 055456 JSR PC,SIZDEV ;DETERMINE WHAT DEVICES ARE AVAILABLE.
7692 042232 113737 056050 042746 MOovB RS4DFL ,RS4FT

7693 042240 113737 056051 0642747 MOVB  RP4DFL ,RP4FT

't?’gglso 042246 113737 056052 042750 MovB RH4DFL ,RH4F T

;239 042254 000137 043064 NN1: JMP NNDEV ;GO COMPUTE THE DRIVE NUMBERS.

7698 042260 005037 042744 NNZ : CLR NNGRPF sFLAG WHICH DESIGNATES WHICH GOUP IS BEING
7699 042264 012737 000044 042742 MOV #S1MO ,NNGRM sTESTED ON THIS PASS.

;77'8? 042272 012737 000030 042740 MOV #SOM1 ,NNGRS ;TEST GROUP ZERO FIRST.

7702 042300 004737 042754 NN3: JSR PC.,NNSTUP ;GO MAKE THE TEST ADDRESSES HITS
7703 042304 004777 000426 JSR PC,aNNUD ;USE THE FIRST DEVICE.

7705

7706 042310 012700 140000 MOV HTESTR1,RO

;7785 042314 012701 000400 MOV #256. .R1 ;MAKE SURE THOSE ADDRESSES ARE MISSES.
7709 042320 005710 1$: TST (RO)

7710 042322 032737 000010 177752 BIT #10,34HITMIS

;;:'l;_ 042330 001430 BEQ 2%

7713 042332 013737 042744 001630 MOV NNGRPF ,$TMP1 ;GOT A HIT REPORT FAILURE.

7714 042340 010037 001632 MOV RO,$TMP?

7715 042344 005037 001634 CLR $TMP3

7716 042350 023727 042736 042552 cMP NNUD , ANNRS4 :WAS THE RS54 DOING THE TRANSFER?
7717 042356 001003 BNE 11% ;BRANCH IF NOT. '
7718 042360 104151 ERROR 151

7719 0462362 000137 042420 JMP NN5

7720 042366 023727 042736 042644 118: CMP NNUD , ANNRP4 ;WAS IT THE RP4?

7721 042374 001003 BNE 128

7722 0462376 104152 ERROR 152

7723 04626400 000137 042420 JMP NNS

7726 0462404 104153 128: ERROR 153

;;gg 062406 000137 042420 JMP NNS

7727 042412 062700 000004 2%: ADD #4 RO

77;58 042416 077140 S0B8 R1.18

7730 042420 005237 042744 NN5S : INC NNGRPF ;TESTED BOTH GROUPS?

7731 042424 022737 000002 042744 CMP #2 ,NNGRPF

7732 042432 001410 BEQ NNG ;BRANCH IF YES.

7733 042434 012737 000044 042740 MOV #S1MO,NNGRS ;IF NOT GO BACK AND TEST GROUP ONE.
7734 042442 012737 000030 042742 MOV #SOM1 ,NNGRM

;;2;2 042450 000137 042300 JMP NN3

77;% 042456 000137 043332 NNG : JMP NNDONE

7739 042460 104446 NNRH4:  CALRH4 ;THIS IS THE CALL TO READ THE MASS BUS TESTER.
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CEKBDD.P11  16=MAY=79 08:58 136  MASS BUS WRITE MIT CYCLE, INVALIDATION TEST 5EQ 0172
7760 042662 071 BYTE 71

7741 042463 000 NNRH4U: .BYTE 0

77642 042464 052525 WORD 52525

7743 042466 000000 WORD 0

7764 042470 140000 WORD  TESTR1

7745 042472 000000 WORD 0

7766 042474 001000 'WORD  512.

7747 042476 042510 WORD 2%

7749 042500 005737 062076 18: TST  RH4ER1 ;ANY DEVICE ERRORS?

7750 042504 100401 BMI 28 :BRANCH IF YES.

;;g; 042506 000207 RTS PC ;IF NOT RETURN.

7753 042510 013737 062100 001630 2$: MOV RH4ER2,STMP1  ;REPORT DEVICE ERROR.

7756 042516 013737 062102 001632 MOV RH4ER3.STMP?

7755 042524 013737 062104 001634 MOV  RH4ER4.STMP3

7756 042532 005726 TST (SP)+

7757 042534 104156 ERROR 156

7758 042536 105037 056052 CLRB  RH4DFL

7759 042542 105037 042750 CLRB  RH4FT

7760 042546 000137 042254 JMP NN

7762 042552 104442 NNRS4: CALRS4 ;THIS IS A CALL TO DO AN RS4 READ.
7763 042554 071 BYTE 71

7764 042555 000 NNRS4U: .BYTE 0

7765 042556 000000 WORD 0

7766 042560 000000 WORD 0

7767 042562 140000 "WORD  TESTR1

7768 042564 000000 .WORD 0

7769 042566 001000 .WORD  512.

7770 042570 042602 .WORD 2%

7772 042572 005737 057374 1$: TST  RS4ERT :SEE IF THERE WERE DEVICE ERRORS.
7773 042576 100401 BMI 28 ‘BR IF YES. ,
7774 042600 000207 RTS  PC

7776 042602 013737 057376 001630 2$: MOV RS4ER2,S$TMPI

7777 042610 013737 057400 001632 MOV RS4ER3.STMP?

7778 042616 013737 057402 001634 MOV  RS4ER&.STMP3

7779 042624 005726 TST (SP)+

7780 042626 104154 ERROR 154

7781 042630 105037 056050 CLRB  RS4DFL

7782 042634 105037 042746 CLRB  RS4FT

7783 042640 000137 042254 P NN

7785 042644 104444 NNRP4: CALRPS ;THIS IS A CALL TO DO AN RP4 READ.
7786 042646 071 BYTE 71

7787 042647 000 NNRP4U: .BYTE 0

7788 042650 000000 "WORD 0

7789 042652 000000 WORD 0

7790 042654 140000 "WORD  TESTR1

7791 042656 (000000 "WORD 0

7792 042660 001000 "WORD  512.

7793 042662 042674 .WORD 2%

7795 042664 005737 (0564264 %: TST RP4ER1 ;WERE THERE ANY DEVICE ERRORS?
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CEXBDD.P11

7796
7797

042670
042672

042674
042702

16-MAY-79 08:58

100401
000207

013737

013737
013737
005726
104155
105037
105037
000137
000000
000000
000000
000000

000

000

000

000
042754
104412
012700
012701
012702
013737
005720
013737
005722

077111

056426 001630
056430 001632
056432 001634

056051
042747
042254

- 042754

001000
142000

042742 177746
042740 177746

042740
14

0000

177746
140000
001000

042742
000014
177746

042736

MASS BUS WRITE HIT CYCLE, INVALIDATION TEST

BMI
RTS

2%: MOV
MOV
MOV
TST
ERROR
CLRB
CLRB
JMP

NNUD : .WORD
NNGRS: .WORD

NNGRM: _WORD
NNGRPF : .WORD

2%
PC

RP4ERZ2,$TMP]
RP4ER3,$TMP?2
RP4ERG ,$TMP3
(SP)+

155

RP4DF L

RP4FT

NN1

0

(slels

;THIS ROUTINE IS CALLED TO MAKE THE ADDRESSES IN TESTR1
;HITS PRIOR TO CALLING FOR THE MB DEVICE TO DO TRANSFERS.

RS&4FT: .BYTE
RP4(FT: .BYTE
RH4FT: .BYTE
RKSFT: .BYTE
UBEFT: .BYTE

.EVEN

NNSTUP: SAVREG
MOV
MOV
MoV

1%: MOV
HA
MOV
TST
SO8

2%: MOV
- BIC

MOV

MOV

MOV

3%: TST
SOB

MOV

BIC

MOV
RESREG
RTS

(olelelsls]

#NNSTUP RO
#512. ,R1
#TESTRZ ,R2

NNGRM, a# CONTRL
(RO)+
NNGRS ,a#CONTRL
(R2)+
R1,1%

NNGRS ,R0
#14 R0
RO,a#CONTRL
#TESTR1,R1
#512. .R2
(R1)+

R2,3$
NNGRM,RO
#14 ,R0
RO,a#CONTRL

PC

;SEE WHAT DEVICE TO USE NEXT.

NNDEV: NOP
NOP
CLR

NNUD

;MAKE THIS CODE HITS IN THE
;GROUP NOT BEING TESTED.

SEQ 0173
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CEXBDD.P11 16-MAY~79 (08:58 136 MASS BUS WRITE HMIT CYCLE, INVALIDATION TEST SEQ 0174
7852 043076 113700 042746 MOVB  RS4FT,RO ;1S THERE AN RS4 DRIVE.
;ggz 043100 001430 BEO NND?2 *BR IS NOT
7855 043102 000240 NNDO:  NOP
7856 043106 012701 000001 MOV #1,R1 :FIND OUT WHAT DRIVE NUMBER [T IS.
7857 043110 012737 042552 042736 MOV #NNRS4 , NNUD
7858 043116 005002 CLR R2
7859 043120 012703 000010 MOV #10,R3
7860 043124 000240 18: NOP
7861 043126 030100 BIT R1,R0
7862 043130 001406 BEQ 28
7863 043132 140137 042746 BICB  R1.RS4FT ;FOUND IT.
7864 043136 110237 042555 MOVB  R2.NNRS4U
7865 043142 000137 042260 JMP NN2
7866 043146 005202 2%: INC R2
7867 043150 006301 ASI. R1
78687869 043152 077314 S08 R3,1$ :KEEP LOOKING.
7870 043154 104000 ERROR 0
773;5 043156 105037 042746 CLRB  RS&4FT
7873 043162 000240 NND2:  NOP
7874 043164 113700 042747 MOVR RP4F T RO :1S THERE AN RPO4 DRIVE.
7875 043170 001426 BEQ NND3 :BR [F NO
7876 043172 012701 000001 MOV #1,R1
7877 043176 012737 062644 042736 MOV ANNRPS . NNUD
7878 043204 O 002 CLR R2
7879 043206 0.. 23 000010 MOV #10,R3
7880 043212 030100 18 BIT R1,R0
7881 043214 001406 BEQ 2
7882 043216 140137 042746 BICB R1,RS4FT
7883 043222 110237 042647 MOVB  R2.NNRP4U
7884 0463226 000137 042260 NP NN2
7885 043232 005202 2% INC R2
7886 043234 006301 ASL R1
7887 043236 077313 SOB R3,1$
7888 043240 104000 ERROR 0
7889 043242 105037 042747 CLRB  RP4FT
78951: 043246 000240 NND3:  NOP
7892 043250 113700 042750 MOVB RH4FT RO ;1S THERE A MASS BUS TESTER.
7893 3254 001426 BEQ NNDONE
789 043256 012701 000001 MOV #<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>