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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 T10
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 (HEX BOARD)
OF WHICH THERE ARE FOUR (4) IN THE CACHE UNIT. NOTE THAT
WHEN A FAILURE IS REPORTED AND THE ASSOCIATED CIRCUIT
IDENTIFJED, THAT CIRCUIT SHOULD NOT BE TAKEN [N 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) IM THE CACHE UNIT:

(B CACHE CONTROL BOARD

CDP CACHE DATA PATHS BOARD

ADM CACHE ADDRESS MEMORY BOARD

DTM™ CACHE DATA MEMORY BOARD

THE PROGRAM (EKBC IS DESIGNED TO TEST THE FIRST TWO OF
THESE BOARDS, WHILE CEKBD IS DESIGNED TO TEST THE | AST TWO
BOARDS.

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, ST RUNNING CEKB(C WITHOUT ERROR DOES
NOT gULE OUT A FAILTY COMPONENT ON THE ((B (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-(M

PROCESSORS.
2. REQUIREMENTS
2.1 EQUIPMENT - PDP 11/70-74MP (PU WITH OPERATORS

CONSOLE LA30 OR EQUIVALENT TERMINAL.

2.2 STORAGE-B0TH PROGRAMS, (CEKBC AND CEKBD, EACH
REQUIRE 13K TO LOAD, BUT THEY BOTH ALSO ASSUME THAT
;?g?g IS A MINIMUM OF 28K OF MEMORY [N WHICH TO RUN

2.3 PREL IMINARY PROGRAMS - THIS PROGRAM ASSUMES
THAT THE (PU IS FUNCTIONAL THIS (OULD 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 (PU
DIAGNOSTICS FIRST. THEN RUN THESE PROGRAMS IN
ORDER: (EKBC BEFORE CEKBD! IN FACT C(CEKBD ASSUMES
THAT MUCH OF WHAT IS TESTED IN CEKBC IS OPERATIONAL
FOR DOINC ITS FAULT ANALYSIS.

LOADING PROCEDURE

L METHOD -~ BOTH CEKBC AND CEKBD ARE LOADED FROM
THE XXDP MtDIA. REFER 10 THE XXDP MANUAL FOR
FURTHER INFORMATION.

STARTING PROCEDURE

4. CONTROL SWITCH SETTINGS (SEE 5.1)
6.2 STARTING ADDRESS - 200
6.2 PROGRAM AND OPERATOR ACTION - BOTH PROGRAMS

CAN BE STARTED BY:

1 LOAD PRCIRAM INTO MEMORY

2l LOAD ADURESS 200

3 PRESS START

4 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

SWITCH 12 OF THE SWITCH REGISTER IS ON, THEN CEKAD

WILL REWUIRE THE OPERATOR TO POWER THE MACHINE F]RST
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 ITERAT]ONS

SW<10>-1 RING BELL ON ERROR

SW<o> =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.
SW<6:0> TEST NUMBER FOR LOOPING WHEN Sw<8>-1
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(EKBD USES THE SAME SWITCH SETTINGS AS CEKBC EXCEPT:

Sw<i2> =1 RUN THE OPERATOR INTERVENTION NEEDED
POWER UP TEST

5.2 SUBROUTINE ABSTRA(CTS - BOTH CEKBC AND (EKBD
USE THE FOLLOWING SUBROUTINES.

5.2.1 SPURJOUS ERROR HANDLERS - THESE ARE  TWO
ROUTINES WHICH ARE CALLED BY UNEXPECTED TRAPS TO
EITHER VECTOR 4, IN THE CASE OF A C(PU 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
TE%LRRégLLOUING THE ONE DURING WHICH THE ERROR
oC .

5.2.2 SCOPE - THIS SUBROUTINE IS CALLED (VIA AN ]OT
INSTRUCTION) AT THE BEGINNING OF THE EXECUTION OF

ALL THE TESTS. IT CONTROLS THE  OPERATI]ONAL

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 (CATCHER - THIS CONSISTS OF A '.42!
FOLLOWED BY A HALT INSTUCTION REPEATED FROM LOCATION
0 THROUGH 776 FfOR 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:

1 YPE TO TYPE OUT AN ASCIZ STRING

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

5.2.6 POWER DOWN AND POWER UP - THIS SUBROUTINE S
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
HIGHESY! 1.5 (DEC) K OF MEMORY IN THE FIRST 28K.
THESE  LOCATIONS USUALLY C(ONTAIJN 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 OFf THAT PART OF
MEMORY THEREFORE THE USER SHOULD TYPE CONTROL-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 (EKBD REQUIRES OPERATOR
INTERVENTION, IN THE FORM OF POWERING THE PROCESSOR
FIRST DOWN AND THEN UP. THIS TEST IS RUN ONLY I[F
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 C(AN'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 C(ALL 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
(ONTINUE SWITCH. IF ANY OF THE PERTAINENT CONSOLE
SWITCH SETTING ARE SET SEE SECTION 5.1 FOR A
?ES&?&ETION OF THE ACTION TAKEN WHEN AN ERROR CALL

RESTRICTIONS
7. STARTING RESTRICTIONS - NONE

7.2 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 .$EOP.
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MISCELLANEQUS

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

8.2 STACK POINTEP - IN BOTH PROGRAMS THE STA(K
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
[TERATION 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
?1g§$ 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
M]CROBREAK 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
MON]JTOR 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-(
RESTORES THE MONITOR AND THEN HALTS. AT THIS POINT
THE USERS (AN EITHER RESTART THE MONITOR OR REUSE
THE LOADER ETC.
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B.7 POWER UP LOGIC TEST - THERE IS A CERTAIN PART
OF THE CACHE ODEVICE 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) 1S 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!

8.6 CRITICAL DEPENDENCE OF SOME TESTS ON THE
CACHE REGISTERS -~ AS THE PROGRAMS RUN, FLAGS ARL SET
WHICH DESIGNATE THE FUNCTIONALITY OF A CACHE
REGISTER. IF A TEST DETERMINES THAT A FARTICULAR
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 [F THEY FIND THEM TO INDICATE THAT A
REG%STER THEY NEED IS BAD THEY WILL SKIP TO THE NEXT
TES
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PROGRAM DESCRIPTION

9.1 CEXBD

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

TEST

TEST

TEST

TEST

TEST 5

COPYRIGHT (C) 1975, 1979 DIGITAL
gQg%zMENT CORP. MAYNARD, MASS.
]

PROGRAM BY ANTHONY S. VEZZA

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

PARITY ERROR ABORT

THIS TEST ENSURES THAT A CACHE PAR]JTY ERROR FLAG
CAUSES AN ABORT. THIS IS DONE 8Y FORCING
A PARITY ERROR ON AN EVEN WORD.

PARITY ERROR TRAP

THIS TEST ENSURES THAT A PARITY TRAP FUNCTIONS
PROPERLY. THIS 1S 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(R.

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. [F
Gg?gT DOESN'T HAPPEN THEN THE PROBLEM IS ON

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

INPUTS TEST FLOATING ONES

THIS TEST IS A TEST OF BOTH THE AMX,
(PU INPUTS, AND THE C(ACHE ERROR
ADDRESS  REGISTER. A SET OF
ADDRESSES IS GENERATED AND A MAIN
MEMORY ADDRESS AND (ONTROL  LINE
PARITY ERROR IS FORTED AT EACH,

>EQ 0009




THEREBY LOCKING UP THE ADDRESS ON
THE OUTPUT OF THE AMX IN THE ERROR

ADDRESS REGISTER. THE MANNER IN
WHICH THIS IS DONE ]S AS FOLLOWS:
FIRST THE ADDRESS IS  GENERATED;
THEN, IF 1T IS A VALID ADDRESS (THAT
IS, IF IT IS NOT BEYOND THE LIMITS
OF MEMORY AS DISPLAYED IN THE SYSTEM
SIZE REGISTER), THESE THREE
INSTRUCTIONS ARE MOVED TO THAT AREA
OF MEMORY :

ONE : MOV R1,(R2)

2%: CLR (R2)

3s: RTS PC 2% IS THE
ADDRESS BEING TESTED. THE

INSTRUCTION AT ONE IS GIVEN CONTRCL
BY A 'JSR PC'. R1 IS MADE TO
CONTAIN #2 AND RZ CONTAINES THc
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 2006004

K T
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200010 200020 200040
200100 200200 200400
ETC. T0: 240000
300000 400000 &4020C2
400004 400010 ET..
T0: 500000 6000G)
1000000 1000007
1000004 ETC.
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
SUéTCH WHICH HAS BEEN DESIGNATED FOR
TH

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

TEST 6 C(ACHE 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

L
Page 11
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(PU 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.

TEST 10 CACHE ADDRESS  MULTIPLEXER,  AMX,
UNIBUS INPUTS TEST FLOATING ZEROES

THIS IS A TEST OF THE UNIBUS INPUTS
TO THE AMX. THIS TEST IS IDENTICAL
TO TSTZ2 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
TG THE CACHE AS UNIBUS REFERENCES.

TEST 11 (CACHE ADDRESS MULTIPLEXER, AMX, (PU
INPUTS DUAL ADDRESS TEST

THIS TEST PERFORMS A DUAL ADDRESS
TEST ON MEMORY LOCATED AT ADDRESSES
LESS THAN 160000 (OCT.) OR WITHIN
THE FIRST 28K. THE PURPOSE 1S TO
VARIFY THE THE AMX IS  WORKING

PROPFRLY FOR THE LOW ORDER ADDRESS
LINE INVOLVED.

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

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

TEST 13 CACHE ADDRESS MEMORY (OMPARATOR 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,




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 POSSIBLE 4-8BIT
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 ACDRESS 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 WHICH THIS IS DONE IS TO
ATTEMPT TO MAKE EVERY ADDRESS IN
AVAILABLE MEMORY A HIT IN EACH
GROUP.

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 ADPDRESSES
GENERATED. NOTE THAT BITS § THROUGH
0 OF THE ADDRESSES

IS NOT OF CONCERN, SO THESE BITS

Page 13
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willL 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 CHECKERS. 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 WiILL 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
WwILL FJRST B8t 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, WHI(CH
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
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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
WRITINC PART OF THIS DUAL ADDRESS
TEST IS FOUND IN TST13,

TEST 17 CACHE ADDRESS MEMORY DUAL ADDRESS
TEST, DOWNWARD

THIS IS A . _AL ADDRESS TEST OF THE
CACHE ADDKE.'S 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. NC'T 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 1S 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 DJRECTION. THE  UPWARD
WRITING PART OF THIS DUAL ADDRESS
TEST IS FOUND IN TST1Z2.

TEST 20 CACHE ADDRESS MEMORY BYTE  MASK
GENERATOR, (PU 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
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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 (ACHE ADDRESS MEMORY BYTE  MASK
GENERATOR, UNIBUS DATOB ONES TEST

THIS IS A TEST OF THE BYTE MASK
GENERATION LOGIC. THIS 1S 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
377 INTO A BA(K ROUND PATTERN OF
ZEROES.

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 THF
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 2
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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 LOGIT
WORKED NO PARITY ERRORS CAN OCCUR.
BUT IF THIS INVALIDATER FAILED THERE
IS AN EXTREMELY HIGH PROBABILITY FOR
THE OCCURENCE OF A (ACHE DATA OR
CACHE ADDRESS PARITY ERROR. IN FA(T
IF THE  INVALIDATER  CIRCUIT IS
COMPLETELY INOPERATIVE IT WILL BE
VIRTUALLY [IMPOSSIBLE TO RESTART THE
PROGRAM.  WHEREAS MINOR OR NO
FAILURES (AN AND WILL BE REPORTED,
IF NO PA?ITY 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 OFf
DATA AT THE INPUTS OF THE (DMX AND

TE?TS 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 (COUNT  PATTERN
THROUGH EACH LOCATION OF THE CACHE
DATA MEMORY FOR EACH GROUP.

CACHE DATA MEMORY PARITY C(HECKERS

LOwW 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 FATTERN WHI(CH HAS A ONE PARITY

E
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BIT. NOTE THAT THE (ACHE 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 TGO 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
ESEI;Y BITS WILL NOT CAUSE THE
OR.

TEST 31 CACHE DATA MEMORY PARITY (HECKERS
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
PARITY  BITS WILL NOT CAUSE THE
ERROR.

}Eg; 32 CACHE DATA MEMORY WORST (ASE NOISE

THIS TEST DOES A GALLOPING 0'S AND
1'S OR PING PONG TEST ON THE CACHE
BIPOLAR DATA MEMORY.

TEST 33 CACHE DATA MEMORY (HIP SELECTION
LOGIC TEST

THIS ROUTINE TESTS THE ‘'(H]P-SET'
ENABLE LOGIC FOR THE CACHE DATA
MEMOPRY . TO  DEFINE THE TERM
'CHIP-SET' (ONSIDER THE CATHE MEMORY
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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
PAR]TY BITS CORRESPOND TO THE 18
CHIPS IN EACH GROUP. THE
"CHIP-SETS' THEN CORRESPOND TO THE
STRUCTURE OF THE MEMORY IN THIS WAY:
SET 0O GROUP Q0 EVEN WORD
SET 1 GROUP 0 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 C(HECKED, FOR EA(H
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).

TEST 34 CACHE DATA MEMORY BYTE ENABRLE LOGIC
TEST

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 Q. THE REMAINING FOUR
PATTERNS ARE WRITTEN IN CONSECUTIVE
BYTE LOCATIONS WHICH ARE HITS IN
GROUP 1. EACH PATTERN IS READ BA(K
CHECKED AND THE COMPLIMENT PATTERN
IS WRITTEN. AFTER ALL THE PATTERNS
HAVE BEEN CHECKED AND COMPLEMENTED
THE COMPLIMENTED  PATTERNS  ARE
CHECKED.

TEST 35 C(ACHE ARBITRATION AND HIGH SPEED
170 TEST
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THIS 1S A TEST OF:
1. CACHE ARBITRATION
2. THE MASS BUS  AND

UNIBUS PORTS TO THE CACHE
3. HIGH SPEED 170
THROUGH THE CACHE

"' MAKE USE  OF THE FOLLOWING

DEVICES:

1. RS04

2. RPO4

3. RKOS

4. MASS BUSS TESTER
5. 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 EA(CH DEVICE
wiLL BE USED.

CAUTION.!. THIS TEST WILL
WRITE ON THE DISKS IT USES.
SO VITAL  SYSTEMS DJSKS
SHOUID 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 AVAJLABLE 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:
1. WRITE A RANDOM DATA
PATTERN IN MEMORY
2. COPY THAT PATTERN
ONTO THE DISK
3. WRITE CHECK THE DISK
4, READ THE PATTERN OFF
THE DISK BACK INTO MEMORY
5. 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, C(YCNT, AND (AN BE
CHANGED BY THE USER AT THE CONSOLE

M
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TEST 36
INVALIDA

NOTE :
A KB11-

TEST 37

TEST 40

TEST 41

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 FA(CT THAT THERE ARE  MANY
ELEMENTS, DEVICES, INVOLVED. THESE
ERRORS ARE REPORTED:
1. ALL  DEVICE
ERRORS
2. ALL DATA OR
PARITY ERRORS

NCTE THAT THIS NOT INTENDED TO BE
USED AS AN I/0 DEVICE DIAGNOSTIC.
ALL THE DEVICES WHICH ARE USED ARE
ASSUMED TO BE IN PROPER WORKING
CONDITION.

MASS BUS <{ACHE WRITE HIT CYCLE,
TION TEST

THIS IS A TEST OF CACHE [NVALIDATION
ON MASS BUS CYCLES WHICH ARE WRITE
HITS IN THE CACHE. A GROUP OF
LOCATIONS IS MADE HITS AND THEN A
MASS BUS DEVICE 1S CALLED UPON TO DO
TRANSFERS, WRITES T0 THOSE
LOCATIONS. THOSE WRITES SHOULD THUS
BE INVALIDATED.

THE FOLLOWING TESTS ARE EXECUTED ON
CM ONLY!

CHECK IVSS, VSIU BITS

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

CHECK VSIU BIT, WITH IVSS ALREADY SET

THIS TEST (CHECKS THAT THE 'VALID STORE N
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

? CSREQIN TIME AFTER THE FLUSH OF VALID STORE
S ov
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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
FREM EBTORE-A TO STORE-B AND ViCE-VERSA [S
(HECK

CHECK IvSS INHIBITS SWITCHING OF VALID STORE

THIS TEST CHECKS THAT WHEN "INHIBIT VALID
STORE SWITCHING'™  (1VSS) IS SET  AND
FLUSH=CACHE BIT IS SET, THE VALID STORE IN
USE DOES NOT SWITCH

(HECK VALID STORES (A & 8) FOR GROUP 0

THIS TEST CHECKS THE TWwO VALID STORES (A&3)
FOR GROUP O OF THE CACHE. WHEN A CACHE=-FLUSH
1S ISSUED, THE CACHE SHOULD BE INVALIDATED BY
SWITCHING THE  VALID STORE IN USFE THE
TEST-CODE IS MADE HIT N GROUP 1 (WHICH IS
NOT BEING TESTED). THE TEST DATA IS MADE HIT
IN GROUP 0. FLUSH-CACHE BIT IS SET IN TRHE
CCR. IT IS CHECKED THAT THE TEST-DATA WHICH
WAS HIT (MADF PREVIOUSLY) IN GROUP O 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 IS CHECKED
IF 1T WAS A M]SS.

CHECK VALID STORES (A&B) FOR GROUPES 0 & 1

THIS TEST CHECKS THAT HIT (AN BE OBTAINED
FROM BOTH GROUPS (081) 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 O
USING THE FIRST VALID STORE A. TEST~CODE IS
MADE A HIT IN THE GROUP NOT BEING TESTED.
TEST=-DATA IS READ BACK AND C(HECKED FfOR
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 &8 ) FOR GROUP 1

THIS TEST CHECKS RTHE TWO VALID STORES (ARR)
FOR GROUP 1 OF THE CACHE. WHEN A CACHE=-FLUSH
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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 WHICH
WAS HIT (MADE PRECIOUSLY) IN GROUP 0O 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 IS CHECKED
IF 1T WAS A MISS. THE WHOLE TEST IS REPEATED
USING VALID-STORE B (1).

TEST 47 CHECK CACHE TURNS OFF WHEN FLUSH IS DONE WITH
IVSS SET

THIS TEST CHECKS THAT IF CACHE-FLUSH IS DONE
(SETTING CF), WHEN IVSS 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 1.1VSS IS SET AND A
FLUSH IS DONE. PREVIOUSLY CACHED TEST-DATA
IS REFERENCED TO C(HECK IT IS A MISS. THE
nggEéS REPEATED FOR BOTH GROUPS AND VALID
S .

TEST 50 CHECK CACHE TURNS OFF ON A BA(CK-TO-BACK 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.

TEST 51 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 CGDE 1S MADE HIT IN
GROUP 1 BY FORCE-REPLACING GROUP 1. THEN THE
TEST-DATA IS MADE H.T IN GROUP 0.
CACHE-BYPASS IS 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 52

TEST 53

TEST 54
PARITY

TEST 55

TEST 56

TEST 57

TEST 60

L
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TEST~DATA INSIDE THE CACHE GROUP-0 SHOULD
HAVE BEEN INVALJDATED 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 1S 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 ASRB 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
THE FOUR VALID STORES AND CHECKS THE PARITY
CHECKERS.

CHECK THAT CACHE-MISS OCCURS ON A VALID STORE
ERROR

THIS TEST FORCES A VALID STORE PARITY ERROR
AND  (HECKS 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
REGISTFR 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 1S EXECUTED ONLY ON KB11-E/EM/(M

(HECK 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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TITLE CEKBD=D PDP 11/70-74MP (ACHE DIAGNOSTIC PART 2
;*COPYRIGHT (() 1975, 1978

;*DIGITAL EQUIPMENT CORP.

; *MAYNARD, MASS. 01754

 *PROGRAM BY ANTHONY S. VEZZA
<%

:*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
: *PACKAGE (MAINDEC-11-DZQA(-A5-1).

- %
000001 $TN=1
160000 $SWR=160000 JJHALT OMN ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
167400 $SWR=167400
000200 $ SWRMK - 200
.SBTTL OPERATIONAL SWITCH SETTINGS
* &
o SWITCH USE
% 000 a0 e e e o o S0 G T T S -
I 15 HALT ON ERROR
;% 14 LOOP ON TEST
o 13 INHIBIT ERROR TYPEOQUTS
i 12 EXECUTE THE POWER UP INVALIDATOR TEST
o x 1 INHIBIT ITERATIONS
o 10 BELL ON ERROR
. 9 LOOP ON ERROR
R 8 LOOP ON TEST IN SWR<6:0>
o x 7 SKIP EXECUTION OF TESTS WHICH USE MEMORY MANAGEMENT

.SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER #*% 1700 wx=

001100 STACK= 1100 ::FIRST ADDRESS OF THE STACK
001100 KERSTK= STACK :IKERNEL STACK
000700 SUPSTK= STACK=-200 :SSUPERVISOR STACK
000600 USESTK= STACK=300 . SUSER STACK
.EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
.EQUIV ]OT,SCOPE S:BASIC DEFINITION OF SCOPE CALL
177776 PS= 177776 *PROCESSOR STATUS WORD
.EQUIV PS,PSW
177774 STKLMT= 177774 ::STACK LIMIT REGISTER
172772 PIRO= 177772  'PROGRAM [NTERRUPT REQUEST REGISTER
177570 SWR= 177570 S SWITCH REGISTER
127570 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 %0 : : GENERAL REGISTER

000001 R1 X1 ;. GENERAL REGISTER
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(ExXBDD.P11 16-MAY-79 UB8:58 BASIC DEF INITIONS SEQ 0028
000002 R2= ) 94 . s GENERAL REGISTER
000003 R3= X3 ; cGENERAL REGISTER
000004 Ré4= X4 ; . GENERAL REGISTER
000005 RS= X5 ; ;GENERAL REGISTER
000006 R6= X6 ; ;GENERAL REGISTER
000007 R7= X7 ; sGENERAL REGISTER
.EQulv RO,R10 ;s GENERAL REGISTER
JEQUIV R1,R1 ; sGENERAL REGISTER
.EQUIV R2,.R12 ; ;GENERAL REGISTER
.EQUIV R3.R13 s sGENERAL REGISTER
.EQUIV R&,R14 ; ;GENERAL REGISTER
.EQUiIV RS5,.R1S ;. sGENERAL REGISTER
69 000006 SP=X6
70 .EQUIV SP_KSP ;:KERNEL STAZK POINTER
1 .EQUIV SP._.SSP ;JSUPERVISOR STACK POINTER
72 .EQUIV SP,USP ;:USER STACK POINTER
;2 000007 PC=X7
75 ;*PRIORITY LEVEL DEFINITIONS
76 000000 PRO= 0 ::PRIORITY LEVEL O
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 J:PRIORITY LEVEL 4
81 000240 PRS5= 240 ;:PRIORITY LEVEL 5
82 000300 PR6= 300 ::PRIORITY LEVEL 6
gz 000340 PR7= 340 ;:PRIORITY LEVEL 7
85 ;x"'SWYITCH REGISTER'® SWITCH DEFINITIONS
100000 Sw15= 100000
040000 SwW14= 40000
020000 Sw13= 20000
010000 Swi2= 10000
004000 Swi11= 4000
002000 SW10= 2000
001000 SWw09= 1000
000400 SWw08= 400
000200 Swo7= 200
000100 Sw06= 100
000040 SW0S= 40
000020 SWo4= 20
000010 sSw03= 10
99 000004 Sw02= 4
100 000002 SWwol= 2
101 000001 SW00= 1
102 LEQUIV  SW09,Sw9
103 LEQUIV SWO08,Sw8
104 JEQUIV  SW07,SwW7
105 LEQUIV SWO06, SW6
106 LEQUIV SWO0S,SwS
107 .EQUIV SW04, SWé
108 LEQUIY  SWO3,SwW3
109 LEQUlv  SW0Z2,Sw?
110 EQUIV  SWO1,SwW1
}}5 .EQUIV SW00,sSw0

Y™ ]
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16-MAY-79 08:58

CEKBDD.P11
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100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

177740
177742
177744
177746
177750
177752

BASIC DEFINITIONS
BIT DEFINITIONS (BITOO TO BIT15)

:*DATA
BIT15=
BIT14
BIT13
BIT12
BIT11=
BIT10=
BIT09=
B]TO8=
BIT07=
BIT06=
BITQS=
BITO4=
BIT03=
BIT0Z2=
B8IT01=
BIT00=
.EQUIV
.EQUIV
LEQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV

Nl

100000
40000

BIT09,BIT9
BITO8,BIT8
BIT07,BIT7
BIT06.BIT6
BITO5.BITS
BITO04,.BIT4
BIT03,B]T3
BIT0Z2.BITZ
BIT01,BIT1
BIT00,BITO

D 3
16-MAY=79 09:11 PAGE 4

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

RESVEC=
TBITVEC
TRTVE(=
BPTVE(=
I0OTVEC=
PWRVE(=
EMTVEC=

0
A
4
A
20

24
30

1
1
1
1

TRAPVE (=34

TKVEC=
TPVEC=

60
64

CACHVEC=114
PIRQVE (=240

MMVE (=
.3BTTL

LOADRS
HIADRS
MEMERR
CONTRL
MAINT

HITMIS

.SBTTL

250

;s TIME OUT AND OTHER ERRORS
:;ﬂ$§§gy$o AND ILLEGAL INSTRUCTJONS
;:TRACE TRAP

:;BREAKPOINT TRAP (BPT)
JJINPUT/0UTPUT TRAP (JOT) ==SCOPEx«
. sPOMER FAIL

JJEMULATOR TRAP (EMT) *«ERRCORw«
:''TRAP'' TRAP

;. TTY KEYBOARD VECTOR

J:TTY PRINTER VECTOR

;. CACHE ERROR INTERRUPT VECTOR

; ;PROGRAM INTERRUPT REQUEST VECTOR
; JMEMORY MANAGEMENT VECTOR

CACHE  REGISTER DEFINITIONS

177740
177742
177744
177746
177750
177752

;;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR

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

; ;MEMORY CONTROL REGISTER

. ;MEMORY MAINTENENCE REGISTER

;oHIT MISS REGISTER '"1"" IMPLIES HIT IN CA(HE

CPU RECISTER DEF INITIONS

SEQ 0029
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CEXBOD.P11

;;.—)—)—J_‘—J—l_‘
o SNNNNN
N-hozoowo«mb

— md wd ol ek
TRRRK

209
210

AS1AN 1 NT,8T,87, 81,81, V1,8
—t el e —l el —d —d ——d -
¥ole cNTe SV ¥ W WY

ASIASIASIAY)
AV 1 N1 V1, V)
W= O

224

16-MAY-79 08:58

177760
177762

177764
177766

177572
177574
127576
172516

177600
177602
177604
177606
177610
177612
177614
177616

177620
177622
177624
177626
177630
177632
177634
17763

177640
177642
177644
177646
177650

CPU REGISTER DEFINITIONS SEQ 0030
SIZELO = 177760 ;;MEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
:;T0 GET TO THE LAST 32 WORDS OF MEMORY
SIZEHI = 177762 ;oHIGH SIZE REGISTER, RESERVED FOR FUTUPE USE
;s CURRENTLY ALL ZERO
SYSTID = 177764 ;:SYSTEM 1D REGISTER
CPUERR = 177766 ;;CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

;. THE TRAP TO ERRVEC (000004)

.SBTTL MEMORY MANAGEMENT DEF INITIONS

;*MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

MMRO=  17757¢

MMR1= 177574

MMR2= 177576

MMR3= 172516

.EQUIV MMRO,SRO .
.EQUIV MMR1,SR1

.EQUIV MMR?2,SRZ

.EQUIV MMR3,SR3

;*USER "'I'" PAGE DESCRIPTOR REGISTERS

UIPDRO= 177600
UIPDR1= 177602
UIPDR2= 177604
UIPDR3= 177606
UIPDR4= 177610
UIPDRS= 177612
UIPDRG= 177614
UIPDR?= 177616

;*USER 'D’'' PAGE DESCRIPTOR REGISTORS

UDPDRO= 177620
UDPDR1= 177622
UDPDRZ2= 177624
UDPDR3= 177626
UDPDR4= 177630
UDPDR5= 177632
UDPDR6= 177634
UDPDR7= 177636

;*USER °I"* PAGE ADDRESS REGISTERS

UIPARO= 177640
UIPAR1= 177642
UIPAR2 177644
UJPAR3= 177646
UIPAR4= 177650
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CEKBDD.P11

16-MAY-7G 08:58

177652
177654
177656

177660
177662
177664
177666
177670
177672
177674
177676

172200
172202
172204
172206
172210
1722212
172214
172216

172220
172222
172224
172226
172230
172232
172234
172236

172240
172242
172244
172246
172250
172252
172254
17225¢

172260
172262
172264
172266
172270
172272

MEMORY

UIPARS=
LIPARG=
UIPAR?=

; *USER

UDPARQ=
UDPAR1=
UDPARZ2=
UDPAR3=
UDPAR4 =
UDPARS=
UDPARG=
UDPAR?7=

. *SUPER

SIPDRO=
SIPDR1=
SIPDR?2=
SIPDR3=
SIPDRé&=
SIPDRS=
SIPDR6=
SIPDR7=

s *SUPER

SDPDRO=
SDPDR1=
SDPDR2=
SDPDR3=
SDPDR4=
SDPDR5=
SOPDR&=
SDPDR?=

. *SUPER

SIPARO=
SIPAR1=
SIPARZ-
SJPAR3=
SIPAR4=
SIPARS=
SIPARG=
SIPAR?=

. *SUPER

SDPAR(Q=
SDPAR1=
SDPAR?Z=
SDPAR3=
SDPARG -
SDPARS=

MANAGEMENT DEF INITIONS

177652
177654
177656

"D'' PAGE ADDRESS REGISTERS

177660
177662
177664
177666
177670
177672
177674
177676

VISOR "'I'" PAGE DESCRIPTOR REGISTERS

172200
172202
172204
172206
172210
172212
172214
172216

VISOR ‘D' PAGE DESCRIPTOR REGISTERS

172220
172222
172224
172226
172230
172232
172234
172236

VISOR *'I'" PAGE ACDRESS REGISTERS

172240
172242
172244
172246
172250
172252
172254
172256

VISOR ‘D'’ PAGE ADDRESS REGISTERS

172260
172262
172264
172266
172270
172272

SEQ 0031
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(ExBDD.P11 16-MAY-79 (8:58 MEMORY MANAGEMENT DEF INITIONS SEQ 0032
281 172274 SDPARG= 172274
gg% 172276 SDPAR7= 172276
S%g ;*KERNEL "'I'' PAGE DESCRIPTOR REGISTERS
286 1722300 KIPDRO= 172300
287 172302 K]PDR1= 172302
288 172304 KIPDR2= 172304
289 172306 KIPDR3= 172306
290 172310 KIPDR4= 172310
291 172312 KIPDRS= 172312
292 172314 KIPDR6= 172314
ng 172316 KIPDR7= 172316
295 ;*KERNEL 'D'' PAGE DESCRIPTOR REGISTERS
172320 KDPDRO= 172320
172322 KDPDR1= 172322
172324 KDPDR2= 172324
172326 KDPDR3= 172326
172330 KDPDR4= 172330
172332 KDPDR5= 172332
172334 KDPDR6= 172334
172336 KDPDR7= 172336

296
297
298
299
300
301
302
303
304
305
%8? J*KERNEL ''I'" PAGE ADDRESS REGISTERS
308

309

3}0

172240 KIPARO= 172340
172342 KIPAR1= 172342
172344 KIPAR2= 172344
172346 KIPAR3= 172346
312 172350 KIPARG= 172350
313 172352 KIPARS= 172352
314 172354 KIPARG= 172354
319 172356 KIPAR7= 172356
%]{g ;*KERNEL 'D'' PAGE ADDRESS REGISTERS
319 172360 KDFARQ= 172360
320 172362 KDFAR1= 172362
321 172364 KDPAR2= 172364
322 172366 KDPAR3= 172366
323 172370 KDPARL= 172370
324 172372 KDPARS= 172372
325 170374 KDPARG= 172374
326 172376 KDPAR7= 172376
327
328
329
330
331 .SBTTL UNIBUS MAP REGISTER DEFINITIONS
333
334 ;*THE LOWER 16 BITS OF THE MAP REGISTERS ARE [ ABELED 'MAPLXX'
335 “«THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX'
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(EXBD-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY-79 09:11
CEXBOD.P11 16-MAY-79 08:58 UNIBUS MAP REGISTER DEFINITIONS

337

338 170200 MAPLOO = 170200
339 170202 MAPHOO = 170202
3.0 170204 MAPLOT = 170204
341 170206 MAPHO1 = 170206
342, 170210 MAPLO2 = 170210
33 170212 MAPHOZ = 170212
344 170214 MAPLO3 = 170214
345 170216 MAPHO3 = 170216
346 170220 MAPLO4 = 170220
347 170222 MAPHO4 = 170222
348 170224 MAPLOS = 170224
349 170226 MAPHOS = 170226
350 170230 MAPLO6 = 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 MAPH1X = 170256
362 170260 MAPL14 = 170260
363 170262 MAPH14 = 170262
364 170264 MAPL15 = 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 MAPH22 = 170312
376 170314 MAPL23 = 170314
377 170316 MAPHZ23 = 170316
378 170320 MAPL24 = 170320
379 170320 MAPH24 = 170320
380 170324 MAPL25 = 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 = 170347
388 170344 MAPL31 - 170344
389 170346 MAPH31 = 170346
390 170350 MAPL32 = 170350
391 170352 MAPH32 = 170352
392 170354 MAPL 33 - 170354

PAGE 8
SEQ 0033




(EXBD-D PDP 11/70-76MP CACHE DIAGNOSTIC PART 2

CEKBDD.P11  16~MAY~79 08:58 UNIBUS
393 170356 MAPH33
394 170360 MAPL 34
395 170362 MAPH34
396 170364 MAPL 35
397 170366 MAPH35
398 170370 MAPL 36
399 170372 MAPH36
400 170374 MAPL 37
401 170376 MAPH3?
402 EQUIV
403 "EQUIV
404 JEQUIV
405 TEQUIV
406 _EQUIV
407 "EQUIV
408 "EQUIV
409 "EQUIV
410 “EQUIV
411 JEQUIV
412 JEQUIV
413 TEQUIV
414 JEQUIV
415 "EQUIV
416 “EQUIV
417 _EQuIv
418
419
420
421
422
423
424
425 100000
426 040000
427 020000
428 010000
429 004000
430 002000
431 601000
432 000400
433 000040
434 000020
435 000010
436 000004
437 000002
438 000001
439
440 100000
441
442 000054
443 000034
444 000014
445
446 177746
447 177752
448 177744

I 3
MACY11 30A(1052) 16-MAY=79 (09:11

MAP REGISTER DEF INITIONS

170356
170360
170362
170364
170366
170370
170372
170374
170376
MAPL0Q,MAPL 0
MAPHOQ  MAPHO
MAPLO1.MAPL ]
MAPHO1 ,MAPH1
MAPLO2 MAPL 2
MAPHOZ ;MAPH?
MAPLO3 MAPL 3
MAPHO3  MAPH3
MAPL 04 , MAPL &
MAPHO4 , MAPH
MAPLOS ,MAP. 5
MAPHOS . MAPH)S
MAPL 06 ,MAPL 6
MAPHO6 , MAPH®
MAPL 07 .MAPL7
MAPHO7 . MAPH

sDEFINITIONS

VSPE=BIT15
IVSS=BIT14
VSIU=BIT13
VCIP=BIT1?
DMMA=BIT11
FVPE=BIT10
u(B=BJT9
FCAC=B]T8
S1=BIT5
SO0=BIT4
M1=BIT3
MO=BIT2
DUT=B]IT1
DT=BITO

BYP=BIT15

SIMOM1=B]TS5+B]T3+B] T2
SOMOM1=B]T4+B]T3+BIT2
MOM1=BIT3+B]T?2

CONTRL=177746
HITMIS=177752
MSER=177744

PAGE 9

SEQ 0034
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KBDD.

449
450
451

452
453
454
4SS
456
457
458
459
460
461

462
463
464
465
466
467
468
469
470
&7

472
473
(74
475
476
477
478
479
480
481

482
483
484
485

000200

000046

000011
000044
000030
000054
000034
000014
000014
140000
162000
144000
001500

000000

000200
000137

000204
000046
051320
000052

16~MAY-79 08:58

004112

UNIBUS MAP REGISTER DEF INITIONS

TAB=11
SIM0=44
SOM1=30
STMOM1=54
SOMOM1 =34
MIMO=14
MOM1=M1MO
TESTR1=140000
TESTR2=1642000
TESTR3=144000
STACK=1500

.SBTTL TRAP (CAT(HEP

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

.SBTTL STARTING ADDRESS(ES)
.~200

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

""ttiﬁtttlt'tl’l'tt"ttttttitt!‘tt!!ttttttitﬁttt*ittﬁ*t*'t*ittt*it

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

;*LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL

. *END OF THE PROGRAM.

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

. %
BIT 15-1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
-0 NO POWER FAIL DESIRED

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

BITS 13-0 MUST BE ZERO'S

$SVP(C=. :;SAVE LOCATION COUNTER

.=46 ::SET LOCATION COUNTER

.WORD  S$ENDAD 2:SET LOC.46 TO ADDRESS $ENDAD
.52 2SET LOCATION COUNTER

2 * » % % ® »

SEQ 0035
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C(EXBDD.P11 16-MAY-79 08:58 ACT11 HOOKS . SEQ 0036
505 000052 Q00000 .WORD O ;;SET LOC.52 TO ZERO
505 000204 ."$SVP( .. RESTORE LOCATION COUNTER

507
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CEKBDD.P11

001500
001500
001502
001505
001506
001510
001512
001514
001516
001517
001520
001522
001524
001526
001530
001532
001540
001542
001544
001546
001550
001551
001552
001553
001554

001556
001560
001562
001564
001566
001570
001572
001574
001576

001602
001604
001606
001610
001612
001614
001616
001620
001622
001624
001626

ooh b b b b b b —b
00 NOMNN S NN —

8&;3: uunu“nunﬂunnunngpnunhuuhunnunnunnuunuununnu“nunnunnuunuunuunuw
§mm\h\h\nmmmmm bbbz\:\:~bbbugw&utgwwwggwwmmmmmmm—a
W= OV NOWNSWN=OVONOWNE W =O VNN — QOO NN = D0

001500

000 000

000000 000000

ACT11 HOOKS

.‘"*tt*"t*l’t'ttttﬁi*tttttttttittttt*tﬁtiﬁttﬁtﬁ**ﬁfitt!‘tlttt*tttt'

.SBTTL

:*THIS
s *USED

$CMTAG:

$PASS:

$TSTNM:
SERFLG:

$ICNT:

$LPADR:
$LPERR:
$ERTTL:
$ITEMB:
SERMAX :
$ERRPC:
$GDADR:
$BDADR:
$GDDAT:
$B8DDAT:

$TKS:
$TKB:
$TPS:
$TP8:
$NULL :

$FILLS:
$FILLC:
$TPFLG:
SREGAD: .

$REGO:
$REG1:
$REG?:
$REG3:
$REG4:
$REGS:
$SREG6:
$REG7:

$REG10:
$REG11:
SREG12: .
$REG13:
$REG14:
$REG1S:
$REG16:
$REG17: .
$SREG20: .
SREG21: .
$REGZ2?2: .
$REGZ23:

$TMPO:

COMMON TAGS

.=1500

.WORD
.BYTE
.BYTE
.WORD
.WORD
.WORD
. WORD
.BYTE
. WORD
-WORD
.WORD
-WORD
.WORD
.WORD
177560
177562
177564
177566
BYTE
.BYTE
.BYTE
.BYTE

(leleleleleol jolalolelolelole
- .

o o

- -

o o

~n

[ ]
<
OOOQOCOOOOOOOOCOOOOCOOO0OO OO-—=NO

- WORD

,

;:START OF
cCONTAINS
;s CONTAINS
::CONTAINS
;s CONTAINS
;s CONTAINS
;s CONTAINS
;s CONTAINS
; ;CONTAINS
; ;CONTAINS
;;CONTAINS
s cCONTAINS
: ;CONTAINS
;s CONTAINS
. ; CONTAINS

TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
IN THE PROGRAM.

CUMMON TAGS

PASS COUNT

THE TEST NUMBER

ERROR FLAG

SUBTEST ITERATION COUNT
SCOPE LOOP 1500

SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERROR INSTRUCTION
1500 OF 'GOOD' DATA
1500 OF 'BAD' DATA
'GOOD' DATA

‘BAD' DATA

; ;RESERVED=--NOT TO BE USED
;2TTY KBD STATUS

;:TTY KBD BUFFER

;:;TTY PRINTER STATUS REG. 1500
::TTY PRINTER BUFFER REG. 1500

;s CONTAINS
2 CONTAINS

NULL CHARACTER FOR FILLS
# OF FILLER CHARACTERS REQUIRED

:JINSERT FILL CHARS. AFTER A 'LINE FEED'
;s 'TERMINAL AVAILABLE'' FLAG (BIT<(C7>=0=YES)

;s CONTAINS
JJWHICH
; ;CONTAINS
;;CONTAINS
; cCONTAINS
:;CONTAINS
:;CONTAINS
::CONTAINS
:;CONTAINS
; ;CONTAINS
;. CONTAINS
;s CONTAINS
;s CONTAINS
; ;CONTAINS
; ;CONTAINS
; ;CONTAINS
;< CONTAINS
s cCONTAINS
; ;CONTAINS
:;CONTAINS
;;CONTAINS
;s CONTAINS

THE 1500 FROM

(SREGO) WAS OBTAINED

( (SREGAD) +Q)

( (SREGAD) +2)

((SREGAD) +4)

((SREGAD) +6)

((SREGAD) +10)
((SREGAD) +12)
((SREGAD) +14)
((SREGAD) +16)
( (SREGAD) +20)
( (SREGAD) +22)
((SREGAD) +24)
( (SREGAD) +26)
( (SREGAD) +30)
((SREGAD) +32)
((SREGAD) +34)
((SREGAD) +36)
( (SREGAD) +40)
( (SREGAD) +42)
( (SREGAD) +44)
( (SREGAD) +46)

;;USER DEF INED

SEQ 0037




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

CEKBDD.P11 16-MAY-79 08:58 TAGS
54 001630 000000 $TMP1: .WORD 0
565 001632 000000 $TMP2: _WORD O
566 001634 000000 $TMP3: _WORD 0
567 001636 000000 $TMP4: .WORD 0
568 001640 000000 $TMPS5: .WORD 0
569 001642 000000 $TMP6: .WORD O
570 001644 000C00 $TMP7: _WORD O
571 001646 000000 $TMP10: .WORD 0
572 001650 000000 $TMP11: .WORD O
573 001652 000000 $TMP12: .WORD O
574 001654 000000 $TMP13: .WORD O
575 001656 000000 $TMP14: .WORD 0
576 001560 000000 $TMPI5: _WORD 0
577 001662 000000 $TMP16: .WORD 0
578 001664 000000 $TMP17: .WORD 0
579 001666 000000 $TMP20: .WORD O
580 001670 000000 $TMP21: WORD O
581 001672 000000 $TMP22: .WORD 0
582 001674 000000 $TMP23: _WORD O
583 001676 000000 $TIMES: 0
584 001700 000000 $ESCAPE :0
585 001702 177607 000377 $BELL: L.ASCIZ <207><377><377>
586 001706 077 $QUES: .ASCII /?2/
587 001707 015 $CRLF: .ASCII <15>
588 001710 000012 SLF: LASCIZ <12>
589 001712 000 KB11E: .BYTE 0
590 001713 000 KB11EM: BY'E 0
591 001714 000 KB11{M: .BYTE 0
592 001715 000 ciIsp: .BYTE O
593
594
595 000007 MFPT-7

1
1

M 3
16-MAY=79 09:11

. cUSER
; sUSER
; cUSER
. s USER
. sUSER
. +USER
;s sUSER
2 sUSER
: sUSER
; .USER
. sUSER
2 sUSER
2 sUSER
. cUSER
;cUSER
2 sUSER
s sUSER
; sUSER
::USER

,.CODE

DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED
DEF INED

sMAX. NUMBER OF ITERATIONS
;ESCAPE ON ERROR 1500

FOR BELL

;s QUESTION MARK

;- CARRIAGE RETURN

:sLINE

FEED

;1174 WITHOUT MP CACHE FLAG
;1174 WITH MP CACHE FLAG
;KB11CM FLAG (1170 WITH MP MODS)
;CISP OPTION PRESENT FLAG

:OPCODE FOR MFPT INSTRUCTION (AVAILABLE ON KB11-E AND KB11-EM ONLY)

PAGE 13

SEQ 0038




N 3
CEKBC-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY-79 (09:11 PAGE 14
CF\BCO.P11 16-MAY-79 08:58 COMMON TAGS SEQ 0039

S% ".‘ittttt*'tt*tt*titttttttt*tt**ttttitittttitttttttt*ttt*ttttttttt

567
598 .SBTTL ERROR POINTER TABLE

600 ;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR [HAT 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 (SERRP().

604 ; *NOTEZ: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

EM ;;POINTS TO THE ERROR MESSAGE
DH ;;POINTS TO THE DATA HEADER
DY ;;POINTS TO THE DATA

DF ;;POINTS TO THE DATA FORMAT

)
~
» * * »

612 001716 $ERRTB:

2}2 ;§$?3R1TABLE FOR ERROR TYPE OUT:
617 001716 070420 107657 113442 . WORD EM1,DHT1,DT1,DF1

618 001726 113117

619 :ITEM 2

620 001726 070505 107732 113454 .WORD EM2,DHZ,DT2,DF?

621 001734 113123

62¢ JITEM 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 ,DF 4

627 001754 113123

628 JITEM S

629 001756 071126 110033 113472 .WORD  EM5,DH5,DT5,DF5S

630 001764 113131

631 JITEM 6

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

634 JITEM 7

635 001776 071266 110033 113472 .WORD [M7,DH7,DT7,DF7
636 002006 113131

637 JITEM 10

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

640 JITEM 11

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

643 JITEM 12

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

646 JITEM 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,DF 14
651 002054 113165




(ExBD-D PDP 11/70-74MP CACHE DIAGNOSTIC

CExBOD

652
653
654
655
656
657
658
659

P
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

110406

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

:TTEM

;ITEM

;ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

;ITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

JITEM

;1TEM

JITEM

15
.WORD

16
.WORD

17
.WORD

20
.WORD

21
.WORD

22
. WORD

23
.WORD

24
.WORD

25
.WORD

26
.WORD

27
.WORD

30
.WORD

3
.WORD

32
.WORD

33
-WORD

36
.WORD

35
.WORD

36
.WORD

37
.WORD

EM15,DH15,DT15,DF15

EM16,DH16,DT16,DF16

EM17,DH17,DT17,DF17

EM20,DH20.,DT20,DF 20

EM21,DH21,DT21,DF 21

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,DF32

EM33,DH33,DT33,DF33

EM34 ,DH34,DT34 ,DF 34

EM35,DH3S,DT35,DF 35

EM36,DH36,DT36,DF 36

EM37_,DH37,DT37 ,DF 37

B 4
16-MAY-79 09:11

PAGE 15

SEQ 0040




CExBD-D PDP 11/70~74MP CACHE DJAGNOSTIC

CEXBDD

708
709
710
711

712
713
714
715
716
717
718
719
720
721

722
723
724
725
726
727
728
729
730
731

732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751

752
753
754
755
756
757
758
759
760
761
762
763

P11
002304

J0.2306
002214

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

076117
113320

074303
113320

074556
113324

074704
113334

075100
113334

075277
113353

075420
113353

074704
113334

075100
113334

075277
113353

075420
113353

075544
113367

075717
111653
114514
000000

075759
7111653
114514
000000

111424

111357

111357

111424

111473

111473

111566

111566

111473

111473

111566

111566

111612

114276

114264

114264

114276

114320

114320

1146360

114360

114412

1146412

114452

1146452

114504

PART 2 MA(CY11 30A(1052)

ERROR POINTER TABLE

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

JITEM

JITEM

JIiTEM

40

41

42

43

44

45

46

47

50

51

52

53

54

.WORD

. WORD

. WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

55

EMS5

DHS5
DT55

56

EM56
DH5S
DT55

EM40,DH40,DT40,DF40

EM&LT ,DH4T,DT4T ,DF 41

EM42,DH42 ,DT42 ,DF &2

EM43,DHG3,DT4L3,DF43

EM44,DH44 ,DT44, DF 44

EM45,DH4S5,DT45,DF 45

EM4L6,DHLE,DTLE,DF L6

EML7 ,DH&G7 ,DTL7 ,DF 47

EM50,DH50,DT50,DF50

EM51,DH51,DT51,DF 51

EM52.DH52.DT52,DF52

FM53,DH53,0T53,DF53

EM54 ,DH54,DT54,DF 54

C &
16-MAY=-79 09:11

PAGE 16

SEQ 0041




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

CEXBDD

764
765
766
767
768
769
770
771
72
773
774
775
776
777
778
779
780
781
782
783
784
785

38

00 0o 0o 0o 0o 0o 0o 0o 0o 0o
e el el el ) —d — —
VOOV WO

L1

002476
002500
002502
002504

002506
002510
002512
002514

002516
0025¢

002522
002524

002526
002530
002532
002534

002536
002540
002542
002544

002546
002550
002552
002554

002556
002560
002562
002564

16-MAY-79 (08:58

076237
111653
114514
113372

— —d =2 O
—ad cad b N
NS =2 O
WAWONN
~N—uh—
ANP LYWV, |

—t —d -2 O
e T Y |
W —=On
WO
~N—=\NN
oS WO

JITEM

J1TEM

:ITEM

JITEM

JITEM

JITEM

JITEM

57

EMS7
DH55
DTS5
DF57

60

EM60
DH55
DTSS
DF61

61

EMOT
DH55
DTS5
DF 61

62

EM6EL
DH55
DT55
DF 62

63

EM63
DH55
DT55
DF63

64

EMGS
DH55
DT55
DF 64

65

FM6S
DHSS
DT55
DF 65

D &
16=-MAY=79 (7:11

PAGE 17

SEQ 0042




(EKBD~-D PDP 11/70~74MP (ACHE DIAGNOSTIC PART 2 MACY11 30A(1052)

CEXBDD.P11

820
821

82¢
823
824
825
826
827
828
829
830
831

832
833
834
835
836
837
838

002606
002610
002612
002614

002616
002620
002622
002624

002626
002630
002632
002634

002636
002640
00264¢
002644

002646
002650
002652
002654

002656
00266L

16-MAY=-79 (08:58

076707
111667
114522
113374

077220
111667
114522
113374

ERROR POINTER TABLE

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

66

EM66
DH66
D166
DF 66

67

EME7
DH66
DT66
DF67

70

EM70
DH66
D166
DF 70

71

EM71
DH71
D166
DF 71

72

EM72
DH66
D166
DF72

73

EM73
DH66
DT66
DF?73

74
EM74
DH66
DT66
DF 74
75

EM75
DH66

E &
16=-MAY=79 (09:11

PAGE 18

SEQ 0043

Y~



F 4
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 19

CEKBDD.P11

B76
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

16~-MAY-79 (8:58

114522
113374

077657
111607
114522
113374

000000
000000

000000
000000

000000 000000

000000 000000

000000 000000

ERROR POINTER TABLE

JITEM

JITEM

JITEM

cITEM

JITEM

JITEM
EM103
DH55
DT55
DF103

JITEM

EM104
DHSS
DT55
NF 104

JITEM
EMI105
DHS5
D155
DF 105

JITEM

EM106
DH55

D166
DF75

76
EM76
DH66
DT66
DF 76
77
EM77
DH6E
DT66
DF77
0

.WORD  0,0.0,0

0
.WORD  0,0,0.,0

0
.WORD 0,0,0.0

103
;JNO 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

[n Yan]



CEXBD=D PDP 11/70~764MP (ACHE DIAGNOSTIC

CFkBDD.P11

932
933
93
935
936
937
938
939
940
941
342
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957

002772
002774

002776
003000
003002
003004

003006
003010
003012
003014

003016
003C20
003022
003024

003026
003030
003032
003034

003036
003040
003042
003044

003046
003054

003056
003060
003062
003064

003066
003074

16-MAY-79 08:58

114514
*13372

—t el B
U R —Y
PE=S
8\/’!0‘\."
LA SV, 1V ¥

—d k=
— d e

NRIS
WwWwonu
N—=N N
)N

000000
000000

000000 000000

000000 000000

PART 2

G 4
MACYTT 3DA(1052) 16-MAY-79 (09:11 PAGE 20

ERROR POINTER TABLE

D155
DF 106

JITEM

EM107
DH107
DT107
DF 107

DITEM

EM1°0
DHSS
DT55
DF110

JITEM

EM111
DH111
DTS5

DF11

JITEM
EM112
DHSS
DTS5
DF112

JITEM
EMI13
DH66
DT66
DF113

JITEM

DITEM
EM115
DH115
DTSS
DF 115

JITEM

JITEM

107

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

110
;VSIV SWITCHED ON VSEPE

m
JMEMORY SYSTEM ERROR REGISTER (OULD NOT BE CLEARED

112
;VSPE COULD NOT BE CLEARED IN (CR

113
;s TEST=DATA-REFERENCE NOT A HIT

0
.WORD  0,0,0.0

115

JTEST DATA REFERENCE NOT A M]SS
;CACHE DID NOT TURN OFf ON BACK-TO-RA(K FLUSH

116
.WORD  0,0,0.90

117

SEQ 0045




H &
CEXBD=-D PDP 11/70-74MP (ACHE DIAGNOSTIC PART 2 MA(CY11 30A(1052) 16-MAY-79 (09:11 PAGE 21
CExBDD.P11 16=-MAY~-79 08:58

988

989 003076 000000
990 003104 000000
991

992

993

99 003106 000000
995 003114 000000
99

997

998

999 003116 060000
1000 003124 000000
1001
1002

1003
1004 003126 000000
1005 003134 000000
1006
1907
1008 003136 101116
1009 003140 132073
1010 003142 114566
1011 003144 113413
1012

1013 003146 101164
1014 003150 112073
1015 003152 114566
1016 003154 113413
1017

1018

1019 003156 101226
1020 003160 112122
1021 003162 114576
1022 003164 113400
1023

1024

1025 003166 101266

1027 003170 112122
1028 003172 114576
1029 003174 113400

00000C 0003500

000200 000000

000000 000000

000060 000000

ERROR POINTER TABLE

JITEM

;1TEM

JITEM

JITEM
EM123
DH123
DT123
DF123
JITEM
EM124
DH123
DT123
DF123

JITEM
EM125
DH125
DT125
DF 100

JITEM
EM126

DH125
DT125
0F100

JITEM
EM127

DH125
DT12S
DF100
JITEM
EM130
DH130
DT123
DF123

:ITEH

.WORD

12C
. WORD

121
.WORD

122
. WORD

123

124

125

126

127

130

131

0.0.0.0

0,0.0.0

0.0,0.0

0,0.0,0

.
[ 4
L
.
’
.
.

BYP BIT IN KIPDR COULD NOT BE CLEARED
P(  KIPDR (KIPDR)
358R8C,SREGO.$REG1.0

BYP BIT IN KIPDR COULD NOT BE SET

;TEST DATA COULD NOT BE MADE HIT
; PC  (CR PARADR PAR PDR  TST-DATA-ADR
;$ERRP(C ,$REGO,$REGT, SREG2, SREG3,$REG4, 0

sTEST DATA REFERENCE NOT A M]SS
;CACHED DATA WAS NOT FORCED A MISS ON VIRTUAL PAGE BYPASS

.
’

-
[ 4

.
¢

TEST DATA REFERENCE NOT A MISS
CACHED DATA WAS NOT INVALIDATED ON VIRTUAL BYPASS

BYP BIT IN SIPDR COULD NOT BE (I EARED
P( SIPDR (SIPDR)

SEQ 0046




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

CExBDD

1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064

P11

003216
003220
003222
003224

003226
003230
003232
003,34

003236
003240
003242
003244

003246
003254

003256
003264

003266
003274

003276
003304

003306
003314

003316
003324

003326
003334

003336
003344

003346
003354

003356
003364

003366
003374

003376
003404

003406
003414

16-MAY-79 (8:58

101614

103322
113422

103664
113422

104225
113422

000000

000000

112267

112267

112334

112334

112334

112334

112334

112334

112334

112334

112377

000000

000000

114614

114614

114626

114626

114626

114626

114626

114626

114626

114626

114640

ERROR POINTER TABLE

EM137
DH130
01123
DF123

:1TEM
EM132
DH132
DT123
DF123

CITEM
EM133
D132
DT123
DF123
JITEM

JITEM

JITEM

JITEM

JITEM

DITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

132

133

-WORD

.WORD

136
.WORD

137
.WORD

140
.WORD

141
.WORD

142
-WORD

143
.WCRD

144
. WORI,

14¢
.WORD

146
.WORD

147
.WORD

150

151

;BYP IN SIPDR (COULD NOT BE SET

;BYP BIT IN UIPDR COULD NOT BE CLEARED
. PC UIPDR

;BYP BIT IN UIPDR COULD NOT BE SET

0.0.0.0

0,0.0.0

EM136,DH136,DT136,DF136

EM137,DH137,DT137,DF137

EM140,DH140,DT140,DF 140

EM147,DH141,DT141,DF 141

EM142,DH142,DT142,DF 142

EM143,DH143,DT143,DF 143

EM144 ,DH1464,DT 1464 ,DF 144

EM145,DHT45,DT145,DF 145

EM146,DH146,DT146,DF 146

EM147,DHI47 ,DT147 ,DF147

EM150,DH150,DT15G,DF 150

I &
16-MAY=79 (09:11 PAGE 22

SEQ 0047

e Wamy




Ctx8D-D POP 11/70~-764MP CACHE DIAGNOSTIC

CEXBDD
1100

—_
—
o
W) =

WNAN NN INNWWAN N PO N NN 2 e 3 b e 0 2 2 2 QOO0 OO0 QOO

LR R U p S N S R G e N S e N R J G S e e S e el R i S e e R L Y Y Jous e I
VBN =O YN NEB W20V~

S N S S S g S S S N S S S S N S T S S S Y I G Tt RE R QR g i
(VO TV IV LV U P oW P oW W W W o o a1V

PN

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

16-MAY-79 08:58

106061
113432

106061
113432

106061

106273
113435

106325
113435

106373
113372

106603
113372

106754
113372

106773
113372

107163
113372

112463

112532

112601

112663

112721

112757

000000

113015

113043

113073

113073

113073

113073

113073

113073

113073

114652

114652

114652

114662

114662

114662

000000

114652

114652

114674

114674

114674

114674

114674

114674

114674

J &
PART 2 MACY11 30A(1052) 16-MAY-79 09:i1 PAGE 27

ERROR POINTER TABLE

:ITEM

;ITEM

JITEM

:1TEM

;ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

:ITEM

JITEM

JITEM

JITEM

JITEM

JITEM

-WORD

152
.WORD

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

EM151,DH151,DT151,DF151

EM152,DH152,DT152,DF 152

EM153,DH153,DT153,DF153

EM154,DH156,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,DF 161

EM162,DH162,DT162,DF55

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 4
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CEKBDD.P11

1156
1157

S e R R R R AR EE IR INANANIITE UG SRR 2SS

— e e e el emd ) d e o=d ) e ) ) e ) e e el end e D ) cd ) D d ) D D ) D D ) D A D ) D b
N-—j_l—l-_l—_b—.l.._._. b d emd d d el e D D ) e e D e e d e e e e D D e d D D e d ) i d

SEBIRAR

1201

003616
003624

003626
003634

003636
003644

003646
003654

003762

003776

16-MAY-79 08:58

107226
113372

10727
11337

nono

107356
113372

107544
113372

107607
113372

113073

113073

113073

113073

113073

114674

114674

114674

114674

114674

ERROR POINTER TABLE

. WORD
;ITEM 172
.WORD
;ITEM 173
.WORD
CITEM 174
.WORD
JITEM 175
.WORD
RS4REG: .WORD
RS4CS1: .WORD
RS4WC: .WORD
RS4BA: .WORD
RS4DA: .WORD
RS4(CS2: .WORD
RS4DS: .WORD
RS4ER: .WORD
RS4AS: .WORD
RS4LA: .WORD
RS4DB: .WORD
RS4MR: _WORD
RS4DT: .WORD
RS4BAE: .WORD
RS4(CS3: .WORD
RP4REG: .WORD
RP4CS1: .WORD
RP4W(C: ,WORD
RP4BA: .WORD
RP4DA: .WORD
RP4(CS2: .WORD
RP&DS: ,WORD
RP4RR1: .WORD
RP4AS: .WORD
RP4LA: .WORD
RP4DB: .WORD
RPLMR: . WORD
RP4DT: .WORD
RP4SN: .WORD
RP4OF : .WORD
RP4DC: ,WORD
RP4CCC: .WORD
RP4RRZ2: .WORD
RP4RR3: .WORD
RP4ECT: .WORD
RPLEC2: .WORD
RP4BAE : .WORD

EM171,DH162,DT162,DF55

EM172,DH162,DT162,DF55

EM173,DH162,DT162,DF55

EM174 ,DH162.DT162,DF55

EM175,DH162,DT162,DF55

72040

~NON

6700

QOO OCOOOCOOCOOOOOOOO =N OOOOOOOOOOOOO—';

SEQ 0049
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ERROR POINTER TABLE

CEXBDD

—
~no
—h
~no

=0V ~NOWVNISW

b ecd cd d ed b e b D b b
ASIASIASIASIAN AN TaNT AV TaN [pV 1, V)
PORNIN) = b e ek b b

~nN
W

1259

1261
1262
1263
1264
1265

1267

R ERRE
3

REERR
SRRI3

RERRRRRER
NREFKENGR

000000

000014
160100
000000
000000

000000
000000
000000
000000

000000

000000

000000

000204
000254
000774
000220
000510

005037
012737
012706
005026
022706
001374
012706
012737
012737

16-MAY-79 08:58

001502
000340
001500
001540

001500

051354 000020
000340 000022

RP4(S3: .WORD O

RH4REG: .WORD 14

RH4(CST: .WORD 160100

RH4(WC: .WORD O

RH4BA: .WORD O

RH4GMR2: .WORD O

RH4CS2: .WORD O

RH4ST: .WORD O

RH4ER: .WORD 0

RH4AS: .WORD 0

RH4DR:  .WORD C

RH4DB: .WORD 0

RH4MRT: .WORD 0

RH4DT: .WORD 0

RH4REX: .WORD 2

RH4AE: .WORD 160174

RH4CS3: .WORD 0

RKSREG: .WORD 14

RK5DS: .WORD 177400

RKSER: .WORD 4]

RKSCS1: .WORD O

RKSW(C: .WORD 0

RKS5BA: .WORD 0

RK5DA: .WORD 0

RKSDB: .WORD 0

UBEREG: .WORD 6

UBEDB: .WORD 170000

UBECC: .WORD 0

UBEBA: _WORD 0

UBECR1: .WORD 0

UBECLR: .WORD 0

UBECRZ: .WORD 0

;THESE ARE THE DEVICE TRAP VECTER ADDRESSES:

RS4V: . WORD 204

RP4V: .WORD 254

RH4V: .WORD 774

RKSV: .WORD 220

UBEV: . WORD 510
CLR $TSTNM
MOV #340,a4PS ;;LOCK OUT ALL INTERRUPTS
MOV H#SCMTAG,.R6 JsFIRST LOCATION TO BE CLEARED
CLR (R6) + ;:CLEAR MEMORY LOCATION
CMP #$TKS ,R6 ;:DONE?
BNE .~6 ;;LO0OP BACK [F NO
MOV #STACK,SP J:SETUP THE STACK POINTER
MOV #$SCOPE ,a#I0TVEC ;10T VECTOR FOR SCOPE ROUTINE
MOV #340,a#]0TVEC+2 ;;LEVEL 7

SEQ 0050
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CEKBDD.P11

1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280

1296

R A

AN LN N NN NN N NN

NN = ==

b b e ek b e d =D e o e d —d b e b D e o o = b D d d — )
WN=2OV NN AWNN=O

N IN AN
nN

004160
004166
004174
004202
004210
004216
004224
004232
004236
004242
004250
004256
004264
004270
004272
004300
004302
004306

004402
004402
004406
004410
004416
004420
004424

004516

004516
004524
004530

004536

004544
004546
004552
004556
004562

004570
004571
004572
004576
004602

004605
004606

16-MAY~79 08:58

012737
012737
012737
012737
012737
012737
013737

052737
004737
062737

023737

001420
104400
104400
104400
013746
104404

006

000
104400
013746
104404

006

000

051636
000340
053112
000340

004256
177777

051320
004310

177777
051320
004426

000200
053342
000037

177760

070007
070144
001707
177760

070173
053726

000030
000032
000034

000042

053410
053726
053726

ERROR POINTER TABLE

#SERROR, a#EMTVEC ;.EMT VECTOR FOR ERROR ROUTINE
#3640, NEMTVEC+2 ;;LEVEL 7

N#STRAP ,aN#TRAPVEC ;.TRAP VECTOR FOR TRAP CALLS
#34L0,aNTRAPVEC+2,LEVEL 7

#SPWURDN , a#PWRVEC ;;POWER FAILURE VECTOR

#3460, aNPWRVEC+2 ;.LEVEL 7

MOV
MOV
MOV
MOV
MOV
MOV
MOV
(LR
CLR
MOVB
MOV
MOV
INC

BNE

C™MP
BEQ

TYPE
BR

::65%:  _ASCIZ
64%:
INC

BNE
CMP
BEQ
TYPE

BR
2.67%: _ASCIZ <CRLF>'PROGRAMMABLE RPO4 DRIVES WILL NOT BE USED BY TEST 35'<CRLF>

66%:

SENDCT,SEOPCT
STIMES
$ESCAPE

#1, SERMAX
#.,S$LPADR
#.,SLPERR

#-1

643
#SENDAD , a4 2
643

,65%

648
<CRLF>'CEKBD-D

#-1

66%
#SENDAD , 3442
66%

.67%

663

;2SETUP END-OF -PROGRAM COUNTER

;o INITIALIZE NUMBER OF ITERATIONS
;s CLEAR THE ESCAPE ON ERROR ADDRESS
JsALLOW ONE ERROR PER TEST

;o INITIALIZE THE LOOP ADDRESS FOR SCOPE
;;SETUP THE ERROR LOOP ADDRESS
;:FIRST TIME?

;2BRANCH IF NO

;:ACT=11?

JcBRANCH IF YES

;sTYPE ASCIZ STRING

;:GET OVER THE ASCI2

SEQ 0051

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

;2FIRST TIME?
;JBRANCH IF NO
:ACT=112

; ;BRANCH IF YES
JoTYPE ASCIZ STRING
;;GET OVER THE ASCI2

;"t**ttt***tﬁﬁl‘!’tttl‘*t**t'tt*t*ﬂﬁ*l’tﬁﬁ*ttlﬁ*l’i*tttﬁ*tttttt*tt!*tt

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

8IS
JSR
ADD

cMP

BEQ
TYPE
TYPE
TYPE
MOV
TYPOS
.BYTE
.BYTE
TYPE
MOV
TYPOS
.BYTE
0OKSIZ:

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

a#SIZELO,SLSTBK

0KS1Z

-MS01

.MS02

.SCRLF
a#SIZELO,-(SP)

6

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
;.60 TYPE--OCTAL ASCII
;oTYPE 6 DIGIT(S)

;< SUPPRESS LEADING ZEROS

;;SAVE SLSTBK FOR TYPEOUT
;:G0 TYPE--OCTAL ASCI!
;;TYPE 6 DIGIT(S)

;o SUPPRESS LEADING ZEROS

“ixxx TEST FOR VARIOUS KB11 PROCESSORS *##
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ERROR POINTER TABLE

CExBDD

1324
1325
1326
1327
1328
1329
1330
1331
1332
1333

1341

RERRELRL
WA = O 000N NN

AN WNAN W N NN U NN
mmmmu‘x\nmmm
VOO ~NONWN

FEEEE

ot ek b o b d e e e md ad d e b b b e o b d ok d e ) b b e e —d D —d
OV ~NOW

JeLs
NN —

105037
005037
012737
000007

012737
005037
005005
012700
012701
012702
052710
032710
001403
042710
005205
052711
032711
001410
052710
032710
001403
042710
005205
042711
052737
032737
001404
042737
005205
052712
032712
001403
042712
005205
022705
101021
005000
005037
013701
001402
(05200
001373
005737
001404

16~MAY-79 08:58

0017214
001712
005054

000001
177750
177746
177750
170202
040000
040000
040000

000001
000001

004000
004000

004000
000001
100000
100000
100000

100000
100000

100000
000002

177746
177746

001712

::«THIS ROUTINE POLES THE RESULTS OF ATTEMPTS TO SET TO ONE

; :«CERTAIN CRITICAL BITS THAT ARE KNOWN TO BE OPERATIVE ON A KB11(M,

::*0R KB11EM PROCESSOR. IF TWO OUT OF FOUR OF THE TESTS ARE

;:*POSITIVE THEN THE KB11(M OR KB11EM FLAG IS SET,IF LESS THAN TWO OF THE
c:*TESTS ARE POSITIVE THEN THE KB11E FLAG OR NO FLAG IS SET. THE DETERMINATION
::=0F WHICH PAIR IS VALID IS BASED ON THE RESULTS OF EXECUTING AN MFPT OPCODE

; :«(OPCODE 7).

If THIS INSTRUCTION TRAPS THIS IS AN KB11CM OR

;:*A PLAIN 1170 (KB11-8 OR KB11~C). [F THE INSTRUCTION DOES NOT TRAP THEN
;;*THIS IS A KB11-E OR KB11-EM.

KBTST: CLRB

CLR
MoV

MFPT

MOV
T1: CLR
CLR
MOV
MOV
MOV
BIS
BIT
BEQ
BIC
INC
Te: BIS
BIT
BEQ
BIS
BIT
BEQ
BIC
INC
T3: BIC
BIS
BIT
BEQ
BIC
INC
T4: BIS
BIT
BEQ
BIC
INC
T.END: (MP

CLR
CLR
3%: MOV
BEQ
INC

4% TST
BEQ

a#KB11(M JRESET THE MP FLAG

a#KB11E ;CLEAR KB11E AND KB11EM FLAGS

#MFPTTR,3#RESVEC ;SET UP TRAP ADDRESS FOR MFPT AT RESERV VE(TOR
;EXECUTE MFPT. WILL TRAP ON 1170 (kB11B/() OR
;KB11CM (11/74 )

1 ,aMKB11E ;HERE IF KB11E OR KB11EM. SET fLAG

SMMAINT ;CLEAR THE MAINTENANCE REGISTER

RS JRESET THE TEST COUNTER

#CONTRL ,RO :GET THE ADDRESS OF ..
#MAINT R ;CCR,MAINT ,AND MAPH(CO...
#MAPHOO0 ,R2 JAND PLACE IN RO-RZ
#3]1714,(RO) ;TRY TO SET 1VSS BIT
#31T14, (RO) ;DID IT SET?

T2 sNO,.GO TO NEXT TEST
#8IT14, (RO) ;CLEAR IT.

RS ;TEST IS POSITIVE

#8170, (R1) ;SET EDMA IN MAINT REGISTER
f%ITO,(R1)

#IT11,(RO) ;TRY TO SET DMMA IN ((CR
#MIT11,(RO)

T3

#3IT11, (RO

RS

#BITO0, (R1) :MAKE SURE EDMA IS CLEAR
#8IT15.KIPDRO  :TRY TO SET BYP ON A PDR
#81T15.K1PDRO

T4
#8IT15,KIPDRO
RS

#BIT5, (R2)
#MIT15,(R2)
T.END
z?IT15,(R2)
#2 ,R5 ;1S THE RESULT OF THS TEST >=2

2% sNO,THIS IT A KB11E OR KB11-8/C (11/70)

a#CONTRL :CLEAR CACHE CONT. REG. AND
a#CONTRL ,R1 ‘WAIT UNTILL VCIP BIT CLEARS
83 ;OR THE COUNT RUNS OUT

33

a#KB11E ;1S IS
1% ;BR IF

;TRY TO SET BYP ON UNIBUS MAP

A KB11-E OR KB11-EM?
NEITHER. MUST BE KB11(M

SEQ 0052
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ERROR POINTER TABLE

CEKBDD.P11

B

BEERSEIR

W
28

005036
005044
005046
005052

005054
005054
005060
005062
005062
005066
005070
005074
005100
005102
005106
005110
005114
005116
005122
005124
005130
005132
005136
005140
005144

005144
005150

005152

005160
005164
005170
005174
005176
005200

005206
005214
005222
005226
005234
005242

012737
000402
105237
000403

012716
000002

005227
001026
104400
005737
001011
105737
001003
104400
000413
104400
000410
105737
001403
104400
000402
104400

005237
001013

013737

012700
012701
012702
014221
077002
012737

012737
012737
005077
152777
012737
012737
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000400
001714

004634

177777

070203
001712

001714
070253
070265
001712
070316
070242

054644

000060

002734
116710
160000

000044

054512
000340
1764314
000100
054050
054076

001712

054642

177770

000060
000062

174304
000004
000114

MOV

BR
1%: INCB
2%: BR

MFPTTR:
MOV
RT]

INC
BNE
TYPE
TST
B8NE
TSTR
BNE
TYPE
BR
1%: TYPE
B8R
101%: TSTR
8EQ
TYPE
BR
TYPE

ENDKB:

102%:
100%:

#8178, a#KkB11E
2%

SNKBTI1(M
ENDKB

#T1,(SP)

-1

1008
.MSG1?
a#KB11E
1018
@AKBTI(M
1%

.MSG3
1008
MSG4
1008
a#KB11E
102%
,MSG5
1008
MSG2

B §
16-MAY-79 (09:11

PAGE 28

;SS;EUPPER BYTE (KB11-EM)
:YES, FLAG THIS AS A MODIFIED PROCESSOR
DONE DETERMINING WHICH (PU

JHERE IF MFPT TRAPPED. SEE IF 1170 OR kB11(M
;SET UP RETURN ADDRESS FOR RT]
JRETURN

JFIRST TIME?

BR IF NO

;<15><12>CPU UNDER TEST FOUND TO BE A

;1S THIS A KB11-f OR KB11-gM?

BR IF EITHER ONE

S IT A 11/74 (KB11CM)

F IT IS

-8/C<15><12>

OTHER MESSAGE
(KB11CM)<15><12>

CISP MESSAGE

T A KB11-E?

F NOT. MUST BE KB11-EM

~£<C15><C1 2>

:SKIP KB11-EM MESSAGE

(KB11-EM<15><12>

»

;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.

JTHIS WILL AUTOMATICALLY RESTORE THE TOP PART OF MEMORY TO I7S STATE
;BEFORE THIS PROGRAM WAS STARTED! AFTER THE MONITOR (OR LOADER) HAS BEEN
JRESTORED THIS PROGRAM WILL HALT.

LOOP: INC
BNE

MOV

MOV
MOV
MOV
1%: MOV
S08
TOP: MOV

MoV
MOV
CLR
BISB
MOV
MOV

MONF
TOP

a#TKVEC ,MONTTY

#*D1500,R0
#80TTOM+4 R
#160000,R2
-(R2),(R1)+

RO,1$

#eh ,aN177770

#RESMON, a# TKVE (
#3640 ,@FTKVEC+2

a$Tk8

#BIT6,a$TKS
#CPSPUR, a4
#SPUR, #1114

; INCREMENT THE FLAG WHICH INDICATES
;WHETHER 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 MON]TOR.
:SAVE 1500 (DEC) LOCATIONS (WORDS}

;SET THE KEYBOARD INTERRUPT VECTOR.

sMAKE SURE THE KEYBOARD BUFFER IS CLEAR.
;TURN ON INTERRUPT ENABLE FOR THE KEYBOARD.
;SET UP FOR UNEXPECTED ERRORS,

A LA SSs ARl RRRRRRRRSRRRRRRARERLSSRRRRDRRRANRRS AN

PAR]TY ERROR ABOR1

TRTEST 1

SEQ 0053
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CExBDD.P11 16-MAY-79 (08:58 T1 PARITY ERROR ABORT SEQ 0054
1436 o
1437 oW THIS TEST ENSURES THAT A CACHE PARITY ERROR FLAG CAUSES AN ABORT,
1438 L THIS IS DONE BY FORCING A PARITY ERROR ON AN EVEN WORD.
11,39 ";tttttttttﬁtttttttttttttttttttttttttﬁﬁttﬁtttttttttﬁt*ttttt.ttttt
1440 005250 000004 TST1: SCOPE
16441 005252 012737 005424 001700 MOV #2% ,$ESCAPE ;SETUP ESCAPE ADDRESS
14642 005260 012737 000014 177746 MOV #14, @NCONTRL *ENSURE MISSES TO BOTH GROUPS
1443 005266 012737 005334 001512 MOV #7$.SLPERR :SETUP ERROR LOOP
16444 005274 012737 0054264 000114 MOV #28 . @#CACHVEC  ;SETUP CACHE VECTOR
1445 005302 012737 005360 000004 MOV #3$ . FERRVE( :SETUP LOCATION 4
1446 005310 012737 005374 000014 MOV 43,414 :SETUP LOCATION 14
1447 005316 012737 005410 000104 MOV #58 106 SSETUP LOCATION 104
164648 005326 012704 170000 MOV #170000, R4 TPUT MAINTENANCE DATA IN R4
1449 005330 012702 177750 MOV MMAINT _R2 “PUT ADDRESS OF MAIN REG IN R2
1450 005334 012706 001500 7%: MOV #STACK,SP JINITIALIZE THE SP
1451 005340 000401 BR 18 :GO TO NEXT INSTRUCTION
1452 005342 LoC=. STHIS IS
1453 005340 LOC==3&L0C ;USED TO MAKE
1454 005344 LOC=LOC+4 ;18 FALL ON
1455 005344 .=L0C :AND EVEN WORD
1456 005344 000240 1%: NOP JUSED TO MAKE BAD PARITY INSTR ON EVEN WORD
1457 005346 0104612 MOV R4, (R2) ;SET BITS IN MAINT REG
1458 005350 005701 TST R CEXECUTE INSTR TO CAUSE PE ABORT
1459 ;FAILURE, NO ABORT
1460 005352 005012 CLR (R2) ;CLEAR MAINT REG
1461 005354 000240 NOP
1462 005356 104162 ERROR 162 JNO PE ABORT
1463 ;FAJLURE, ABORTED TO WRONG VECTOR
1464 005360 005012 3%: CLR (R2) JENSURE MAINT REG CLEAR
1465 005362 000240 NOP
146466 005364 012737 1727777 177744 MOV #-1,a#MEMERR
1467 005372 104163 ERROR 163 ;ABORTED TO LOCATION &
1468 005374 005012 A ¥ CLR (R2) ;ENSURE MAINT REG CLEAR
1469 005376 000240 NOP
1470 005400 012737 177777 177744 MOV #~1, IMEMERR
1471 005406 104164 ERROR 164 :ABORTED TO 14
1472 005410 005012 5%: CLR (R2) ;ENSURE MAINT REG CLEAR
1473 005412 000240 ' NOP
14764 005414 012737 177777 177744 MOV &-1,3/MMEMERR
1475 005422 104165 ERROR 165 :ABORTED TO 104
1476 JTEST OK
1477 005424 005012 2% CLR (R2) :ENSURE MAINT REG CLEAR
1478 005426 000240 NOP
1479 005430 012737 177777 177744 (4. 0)Y #-1,3¥MEMERR ;CLEAR MEMORY ERROR REG
1480 005436 012737 054050 000004 MOV #CPSPUR, @#ERRVEC ;RESET LOCATION 4
1481 ; CONT INUE
1482 JINR AR R AR AR R R A A A AR AR AN AR RN R AR AR R AR AN R AN KN A N AR AR A AR R AR RN AR AR AN
}232 J*TEST 2 PARITY ERROR TRAP
%
1485 S THIS TEST ENSURES THAT A PARITY TRAP FUNCTIONS PROPERLY.
1486 S THIS IS DONE BY MAKING THE ODD WORD HAVE BAD PARITY.
1487 L) IF THE TRAP DOESN'T OCCUR THEN THE PROBLEM IS ON TMCA.
1488 I IF A TRAP OCCURS TO THE WRONG VECTOR THE PROBLEM COULD BE
1489 I ON TMCA OR UBCB.
11,90 . .' 2332333223423 232423222232222333322223222332330223230324223820232332228320802;

1491 005444 000004 TST2:  SCOPE
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005446
005454
005462
005470
005476
005502
005506
005512

005520
005522
00552

005526

005530
005532
005534

005536
005540
005542
005550

005552
005554
005556
005564
005572

005600
005602
005610
005616
005622

16-MAY-79

012737
012737
012737
012737
012704
012702
012706
000402
005514
005514
005520
005520
000240
010412
000240
005701

005012
000240
104166

005012
000240
012737
104167

005012
000240
012737
012737
012737

000004
012737
112737
012704
012702

08:58

005552
005506
005536
55

00

)
)
5
p)
0
775
150

005552
170000
177750
001500

177777

177777
054050
054076

001400
000004
170000
177750

001700
001512
000004
000114

177744

177744
000004
000250

—
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PARITY ERROR TRAP

MOV #3$,$ESCAPE ;SETUP ESCAPE ADDRESS
MOV #1$.SLPERR SSETUP ERROR LOOP
MOV #28 aNERRVEC  -SETUP THE ERROR VECTOR
MOV #3$ INCACHVEC  -SETUP THE CACHE VECTOR
MOV #170000, R4 “PUT MAINT DATA IN Ré
MOV MMAINT ,R2 *PUT MAINT REG ADDR IN R2
1%: MOV #STACK . SP SINITIALIZE THE SP
BR 48 “GO TO NEXT INSTRUCTION
LOC=. STHIS IS USED
LOC==38L0C STO MAKE
LOC=LOC +4 *1$ FALL ON
.=L0C “AN EVEN WORD
4$: NOP “GOOD PARITY ON EVEN WORD
MOV R4, (R2) SET BITS IN MAINT REG
NOP
ST R1
:FAILURE, NO TRAP
gbg (R2) :ENSURE MAINT REG CLEAR
ERROR 166 :NO PE TRAP
:FAJ_URE. TRAPPED TO WRONG VECTOR
>%: 562 (R2) CENSURE MAINT REG CLEAR
MOV #-1,3MMEMERR  ;CLEAR MEM ERROR REG
ERROR 167 'PE TRAP, TRAPPED TO
-TEST OK
3¢ ﬁbﬁ (R2) :ENSURE MAINT REG CLEAR
MOV #-1,3#MEMERR  ;CLEAR MEM ERROR REG
MOV #CPSPUR, a#ERRVEC ;RESTORE LOCATION &
MOV NSPUR, @#MMVEC ;RESTORE MEM VEC
: CONT INUE
;;tt*tQttttttﬁttttt*tttt*ttﬁﬁttﬁt**ﬁﬁt**ttﬁtﬁttt*ttﬁttttttttttttt
* LATEST 3 MEM MGT AND PE TRAP PRIORITY ARBITRATION
° %
i THIS TEST ENSURES THAT THE ARBITRATION LOGIC WORKS FOR MEMORY
e MANAGEMENT AND PARITY ERROR TRAPS.
- %
;;titiﬁt*ttti*itttttttt*ttit*tttt*iitttttﬁttttt**titi*tttttttttit
TST3:  SCOPE
18: MOV #1400, 3#KIPAR6  ;RESTORE PARG
MOVB 44, a#KIPDR6 SSETUP PAGE 6 TO TRAP ON ALL ACCESSES
MOV #170000, R4 *PUT MAINT REG DATA IN R&

MOV #MAINT R2 ;PUT ADDRESS OF MAINT REG [N R?

JoRRRRRRAAARARNARAACARAARARAR AR AN AN R A AR AR AR R AN RS

*PIR6 DISABLED BY MGMT

SEQ 0055

Vo Yam



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

(eExBDD.

1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549

1581
1583
1585

1587
1588
1589
1590
1591
1592
1592

P11

005626
005634
005642
005650
005656
005664
005670
005676
005700

005706
005712
005716

005720
005724
005730
005736
005744
005752
005760
005764
005772
005774

006002
006006
006012

00€014
006020
006024
006032
006040
006046
006054
006060

16-MAY-79

012737
012737
012737
012737
012737
012706
012737
000235
013737

005037
005037
106170

005037
005037
012737
012737
012737
012737
012706
012737
000232
013737

005037
005037
104171

005037
005037
012737
012737
012737
012737
012704
012702
005037
012706

022737

08:58

040000
005706
000340
005720
005664
001500
001001

140000

177572
177772

177572
177772
006002
006014
005760
004000
001500
001001

140000

177572
177772

177572
177772
006064
006110
006110
000240
170000
177750
000370
000376

000240

140000
000240
000252
000250
001512

177572
177772

000240
00025G
001512
140000

177572
177772

001512
000004
000114
000116

000370

PART 2
T3

5%:

——

E S
MACY11 30A(1052) 16-MAY-79 (09:11 PAGE 31
MEM MGT AND PE TRAP PRIORITY ARBITRATION

MOV #81T14, 34140000
MOV #3$ NP IRQVEC
MOV #PR?, SAMMVEC +2
MOV #43 , IMMMVE C

MOV #5% . SLPERR

MOV #STACK, SP

MOV g1oo1.a#nnno

SPL
#140000,a#PIRQ

MOV
:FAILURE, PRI6 CAME THRU

{ ¥

(LR MMRO
CLR a¥PIRQ
ERROR 170

;PUT PIR6 ENABLE BIT IN PAGE 6
;SETUP PIRQ VECTOR

;SET UP MMVEC PSW

;SETUP MEM MGMT VECTOR

;SETUP ERROR LOOP

;INITIALIZE THE SP

: TURN RELOCATION ON

;SET PROCESSOR AT LEVEL 5

;SET PIR6 AND MEM MGT TRAP

s TURN RELOCATION OFF
. CLEAR PIRS
;PIR6 CAME IN ON

»
E 2322228228228 822002200228822 2282232280222 02 000008 RRiRtitRl il

L:IRB DISABLED BY MGMT

8%:

CLR aMRO
303 a#PIRQ

#68 ,aNPRQAVEC
MOV N7, INMMVEC
MOV #8%,SLPERR
MOV #81711,34#140000
MOV #STACK,SP

MOV #1001 ,a#MMRO
SPL 2
MOV a#140000,3#PIRQ

;FAILURE, PIR3 CAME THRU

6%:

CLR FMRO
CLR a#PIRQ
ERROR 171

;TURN RELOCATION OFF

;CLEAR PIR LEVEL 6

;SETUP PIRQ VECTOR

;SETUP MEM MGT VECTCR

:SETUP ERROR LOOF

;PUT PIR3 ENABLE BIT [N PAGE 6
JINITIALIZE THE SP

JTURN ON RELOCATION

;LOWER CPU TO LEVEL 2

;SET PIR3 £ MGMT

;TURN OFF RELOCATION
;CLEAR PIR3
;PIR3 CAME IN ON

B 22323282323 32223232322222d02223028233R3R30 323 t2tRRRRtRdRttRRlnl Al

7§TACK LIMIT YELLOW DISABLED B8Y

0%:

11¢:

 SHOULD
10¢:

CLR AMMRO

CLR a#PIRQ

MOV #9% ,SLPERR
MOV #1038, a¥ERRVEC
MOV #1038, a#CACHVEC

MOV #PRS @CACHVEC+2  ;PUT PRIORITY 5 IN CACHE VECTCR PSW

MOV #170000 . R4
MOV MMAINT .R2

PARITY ERROR

;TURN RELOCATION OFF
;CLEAR PIR LEVEL 3

:SETUP ERROR LOOP
;SETUP THE ERROR VECTOR

;SETUP CACHEVEC
;PUT MAINT REG DATA IN R4

*PUT ADDRESS OF MAINT ON R2

CLR a#370 JENSURE LOCATION 370 CLEAR
MOV #376,5P ;SETUP THE SP TO YELLOW ZONE
BR 1% ;G0 TO 12%

LOC=. s THIS MAKES

LOC=-3&L0C ;THE NEXT INSTRUCTION
LOC=LOC+4 ;FALL ON

.=LOC ;AN EVEN WORD

MOV R&, (R2) ;SET MAINT REG

NOP ;ODD WORD GOOD PARITY

INC (SP) ;CAUSE YEL ZONE (GOOD PARITY)
TST R1 ;ODD WORD BAD PARITY

TAKE PE TRAP THEN YFL IONE TRAP

CLR (R2) ;CLEAR MAINTENANCE REGISTER

NOP
Mp #PRS ,a#370

.DID CACHVEC PSW GET STACKER?

SEQ 0056

ﬁ(‘\j
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CExBDD

1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606

— d h h ad ek b b
(o Yo Yo Yo Yo Yo Yo Y0
i Dt i e i i
00 O IS NP =

1635

1629

1649

P11

006122
006124
006130

006132
006140
006146
006154
0061 2
006166
006172
006200
006204
006212

006220
006222
006224

006230
006232
006234
006240
006246
006250
006252
006260
006266
006274

006300
006302
006310
006316
006322
006326

005237

005012
000240
005037
026627
001401
104173
012737
012737
012737
005037

001500

006200

001001

1604072

177572
000002

054050
054076
177777
177766

077406
00V060
001500
170210
000036

172314
177572

000340

000004
000114
177744

-3
NN
VNN
——
(o W 8

MEM MGT AND PE TRAP PRIORITY ARBITRATION

BEQ 12% JBRANCH IF YES
MOV #STACK,SP .RESTORE THE SP
ERROR 172 ;YEL ZONE CAME THRU ON PE TRAP

;;*tt*ttti*tii*tttittttttttﬁﬁtttttttttﬁtttt*tittttitttttttttﬁttti

:MEMORY MANAGEMENT TRAP DISABLED BY PARITY TRAP

12%: MOV #1138 ,SLPERR ;SETUP ERROR LOOP
MOV #15%, aNMMMVEC ;SETUP MEM MGT VECTOR
MOV #1538, a#CACHVEC ;SETUP CACHVEC
MOV #PR7 ,a#CACHVEC+2 ;RESTORE EACH VEC PSW

MOV #170000, R4 :PUT MAINT DATA IN Ré&
MOV MMAINT .R2 “PUT ADDRESS OF MAINT REG IN R2
MOV  #4,a#KIPDR6 *ENSURE PAGE 6 TRAPS
138: MOV #STACK, SP CINITIALIZE THE SP
MOV #1001,3#MMR0  :TURN RELOCATION ON
BR 168
LOC=.
LOC=-38LOC
LOC;%OC*L
o L1
168: MOV R4, (R2) :SET MAINT REG (PARITY GOOD)
NOP ‘0DD WORD PARITY GOOD
INC 160402 “INC HAS GOOD PARITY BUT ADDRESS
*HAS BAD PARITY. CAUSES MM TRAP
:AND PE TRAP
STEST OK
15%: cbg (R2) :CLEAR MAINT REG
N
CLR SMMRO :TURN RELOCATION OFF
cMP 2(SP) . #PR7 ‘DID PE TRAP OCCUR FIRST?
BEQ 143 ‘BRANCH IF YES
ERROR 173 'MEM MGT TRAP CAME

14%: MOV #CPSPUR ,G#ERRVEC ;RESTORE LOCATION 4
MOV #SPUR,@/CACHVEC ;RESTORE LOCATION 114
MOV #-1,3#MMEMERR ;CLEAR MEM ERROR REG

CLR a4 CPUERR :ENSURE CPUERROR CLEAR
“ CONT INUE

;:tt*ttttittﬁkttttttt'tﬁ**ttitﬁtﬁittttittiititﬁtt*itt*!tttttt*'tt

i THE NEXT TEST USES THE MAPPING BOX AND THE CACHE TO

i GENERATE A PARITY ERROR ON THE UNIBUS.

:;ttﬁt*itit*ttt*tﬁtﬁ*ﬁt***ttﬁﬁtﬁﬁ*tﬁtﬁﬁ**tﬁﬁ*t*ﬁtttﬁttttttttttttt

SRTEST 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.

IR R A AR R AR RN AN R RN AN R R RN R AR AN RN A R RN R RN R ARV AR RO RN
TST4: SCOPE

MOV #77406,a#KIPDR6 ;SETUP PDR6

» B % % % %N

MOV #60, INMMR3 :SETUP MMR3
MOV #STACK, SP JINITIALIZE THE SP
MOV #MAPLZ2 RO ;GET ADDRESS OF MAP REG /?

MOV #36,R1 JSETUP SOB COUNT

]

SEQ 0057




CEXBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MA(Y11 30A(1052)
CEXBDD. T4

1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677

1701
1703
1705

P11

006510
006512
006514

16-MAY-79 08:58

012737
005720
000420
062700
077105
012706
005737
001105
032737
001101
104400
000137
005010
162700
012710
072027
052700
010037
012737
012704
012702
012737
012737
012737
012736
052737
000401
006506
006504
006510
006510
010412
000240
005037

005012
000240
005037
104174
000410

005012
000240
005037
012737
104175

005012
000240
005037
012737
005037

006344

000002

001500
001500

040000

070326
006576

000002
140000
000005
170000
172354
005701
170000
177759
006472
006534
006554
001500
000001

140000

177572

177572
177777

177572
177777
172516

000004

177570

140000

001512
000C00
000114

177572

000004

177744

—

6 5
16-MAY-79 09:11

UNIBUS PARITY ERROR
MOV #5% SNERRVE(

8%: TST (RO)+
B8R 6$

5%: ADD #2.R0
S08 R1.8%

7%: MOV #STACK,SP
TST $PASS
BNE $EOT
BIT #SW14 ,a#SWR
BNE $EOT
TYPE LEM724
JMP $EOT

6%: CLR (RO)
SUB #2 RC
MOV #140000, (RO)
ASH #5,R0

BIS #170000,R0

MOV RO a#KIPARb
MOY #5701, a#140000
MOV #170000 R4

MOV #MAJNT,RZ

MOV #1%.3LPERR

MOV 2.8 . aN0

MOV n2S ,aNCACHVEC(C

i$: MOV #STACK,SP
BIS #MIT0, ¥MMRO
BRr 3s
LOC=.
10C-~38! 0C
LOC=LOC+4
.-LOC
3$: MOV R4, (R2)
NOP

CLR a# 140000
:FAILURE, NO ABORT

(R (RS

NOP

CLR MR

ERROR 174

BR 2%
. TRAPPED TO WRONG VECTOR
6%: CLR (R2)

NOP

CLR IMMRO
MOV #=-1,a#ERRVE(

PAGE 33

;SETUP ERROR VECTOR

sSEE IF MAP REG IS ENABLED
JBRANCH IF YES

;ADJUST RO TO NEXT REGISTER
JTEST NEXT REGISTER
JRESTORE THE SP

;FIRST PASS?

;BRANCH IF NO

1S TEST BEING LOOPED ON?
sBRANCH IF YES

. TYPE MESSAGE

;GO TO NEXT TEST

;ENSURE MAP REG HIGH CLEAR
:GET ADDR OF MAP REG LOW
sPUT ADDR OF PAGE 6 IN MAP REG

;ADJUST ADDR FOR PARG

sSET UNIBUS ADDR BITS

:PUT IN PAGE 6 PAR

;PUT WORD WITH PAD PARITY IN 140000
;PUT MAINT REG DATA IN R4

*PUT ADDRESS OF MAINT REG IN R2
;SETUP ERROR LOOP

;SETUP LOCATION ZERO

;SETUP CACH VECTOR

JINITIALIZE THE SP

;TURN RELOCATION ON

;GO TO TEST

JSET BITS IN MAINT REG
.GO0OD PARITY ON ODD WORD
JEXECUTE A DATIP THRU THE
JMAP THAT CAUSES A PE

;CLEAR MAINT REG

:TURN RELOCATION OFF
:NO UNIBUS Pt ABORT
;ENSURE MAINT REG CLEAR
;TURN OFF RELOCATJON
;CLEAR ERROR REGISTER
;TRAPPED TO ZERO
JENSURE MAINT REG CLEAR
;s TURN RELOCATION OFF

;CLEAR ERROR REG
;ENSURE MAP TURNED OFF

S AR AE RS R2dRRsRARRRSRERRRRRESRRRRRRRARRRRRRRRRRRRRRRRRR S

ERROR 175

JTEST 0K

°%: CLR (R2)
NOP
CLR #MMRO
MOV #-1,4MEMERR
(LR M3

$EOT:

tTEST 5

CACHE ADDRESS MULTIPLEXER, AMX, (CPU INPUTS

TEST FLOATING ONES

SEQ 0058
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CEXBDD.P11

3

NN N NNNNNNNNNNNNNY
FNVLNE e Lele - RNTe QU P IV [,V Pl o

NOMNIMNONINDN) = b DD DD D D
N

726

—— e ) ) ) ) ) D oD d wnd Ed B e D e D e D d e i el

16-MAY-79 08:58

P I I S P N ) . . .
* ¥ B ¥ ¥ X B ¥ % X ¥ ¥ % N N X ¥ % X N %

“.n

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

;*THIS TEST [S A TEST OF BOTH THE AMX, (PU 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, THEREBY LOCKING UP
;*THE ADDRESS ON THE OUTPUT OF THE AMX IN THE ERROR
;*ADDRESS REGISTER. THE MANNER IN WHICH THIS IS DONE

;*]S AS FOLLOWS: FIRST THE ADDRESS [S 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), THESE THREE INSTRUCTIONS ARE MOVED
;*TO THAT AREA OF MEMORY:

b ONE : MOV R1, (R2)
o 2%: CLR (R2)
Jw 3%: RTS PC

;*2% IS THE ADDRESS BEING TESTED. THE INSTRUCTION
;*AT ONE IS GIVEN CONTROL BY A 'JUSR PC'. R1 IS MADE
:+«TO CONTAIN #2 AND R2 CONTAINES THE ADDRESS OF
:*THE MAINTENANCE REGISTER, SO THAT AFTER THE 'MOV R1,(R2)'
:«]S EXECUTED A PARITY ERROR SHOULD OCCUR ON THE
;*MAIN MEMORY ADDRESS AND CONTROL LINES WHEN THE
;*NEXT INSTRUCTION 1S FETCHED.

;*THE ADDRESSES USED ARE GENERATED FOLLOWINT THIS PATTERN
;v 200000

200002

200004

200010

200020

200040

200100

200200

200400

ETC. TO:

240000

300000

400000

400002

400004

400010

ETC. TO:

500000

600000

1000000

1000002

1000004

T ETC.

*THE PATTERN CONINUES UNTIL AN ADDRESS IS GENERATED THAT
;*]S TOO LARGE.

;*MEMORY MANAGEMENT S SET UP TO FULL 22-BIT MODE, SO

;«IF THE USER WANTS TO HAVE THE EXECUTJON OF THIS

;*TEST DELETED HE CAN SIMPLY BY TURNING ON THE APPORPRIATE
,*CONSOLE SWITCH WHICH HAS BEEN DESIGNATED FOR THE
;*PURPOSE OF DELETING THE EXECUTION OF TESTS WHICH

:*MAKE USER OF MEMORY MANAGEMENT.

°®

L4
.'"itttt!ttt'tttttttﬁtt*ittttﬁtt'tttttiﬂi.ttt.t’i'.'l.Q.....l'.'.'

SEQ 0059
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(EkBDC.P11

1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808

2

— md ) b D e e D
00 0o 00 00 00 00 00 00
) md o vd c—d w—) —
NO NS WO

006576
006600
006606

006614
006622

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

012757

005037
005037
005037
012737

023737
001006
023737

001002

000020

007504

001502
054076

172340
077406
172300
000010

000200
000400
000600
001000
001200
001400
177€00
000020
000001

000002

000014
007472
0307474

007462
000001

007464
007462

001676
054230

001626
000114

172516
177572

006732

177746

0074664

007474
007472

TSTS:
X-$TN=1

1%

XLOADR:
XHIADR:

X1:
;DOUBLE

I S
16-MAY=-79 (9:11 PAGE 35

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

SCOPE
MOV

. WORD
.WORD
BIC

MOV

CLR
CLR
CLR
MOV

#20,$TIMES

#TST6, SKAD

STSTNM,$TMPO
#SPUR ,a#CACHVEC

#K JPARO ,RO
8776406 ,R1
#K]PDRO,R2
#10,R3
R1,(R2)+
R3.1%

(RQ) +

#200, (RO) +
#4500, (RO) +
#600, (RO) +
#1000, (RO)+
#1200, (RO) +
#14600,(RO)+
2177600, (RO)
#20,3#MMR3
21, aMR0

0
0
#2,XLOADR

#MOMT ,a# CONTRL

XADR3
XADR3+2
XADR1
#1,XADR1+2

::D0 20 ITERATIONS

JSET THE SKAD REGISTER
JIN CASE THe TEST ABORTS.

JINITIALLY EXPECT NO ERRORS

.SEE IF THIS TEST SHOULD
JBE EXECUTED. THE CONDITION
JTEST IS THE DESIGNATED
;CONSOLE SWITCH.
JINITIALIZE THE KERNAL
JSPACE MEMORY MANAGEMENT
JREGISTERS

JTURN 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
JSET THE HIGHEST WORD MINUS TWO
;IN XLOADR,

;FORCE MISSES TO BOTH GROUPS.
JINITIALIZE STORAGE

JLOCATICNS USED TO GENERATE
;THE SERIES Of TEST ADDRESSES.

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

(MP
BNE
cMP

BNE

649
XADR1,XADR3

64%

;PARTS OF XADR1 AND ARGCZ.
. COMPARE THE LOW ORDER

;PARTS.

SEQ 0060

—
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CEXBD-D PDP 11/70-74MP (ACHE DIAGNOSTIC ?gRT 2

CExBDD

1818
1819
1820
1821
182¢
1823
1824
1825
1826

P
007014

007020
007022

007026

16-MAY-79 (08:58

000137

103402
000137

000137

007436

007032
007436

64%:

65%:

J 5
MACY11 30A(1052) 16-MAY-79 (09:11 PAGE 36
CACHE ADDRESS MULTIPLEXER, AMX, (PU INPUTS TEST FLOATING ONES

JMP

BLO
JMP

IMP

X11 ;THEY WERE EQUAL!

65%

X2 ;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND.

X1 JTHE FIRST IS LESS THAN THE
sSECOND,

SEQ 2061
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CEKBD-D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY~79 09:11 PAGE 37
TS CACHE ADDRESS MULTIPLEXER, AMX. CPU INPUTS TEST FLOATING ONES

CExBDD

1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841

x
SN

PR e P RPRRE
OV ~NO:

—_—
00 00 Co
Vi
Who =

P11
007032

007032
007040
007046
007054
007060

0070€6

007066
007074
007076

007104

007106

007112
007114

007120

007124

007132
007136
007142
007146

007150
007152
007156

16-MAY-79 08:58

013737
013737
063737
005537
063737

023737
001006
023737

001002

000137

103402
000137

000137

012737

013703
013702
162703
005602

007462
007464
007472
007470
007474

007470
007466

007502

007502
007124

007124

007466
007470
000002

177701
140000

007466
007470
007466

007470

006734
006732

001512

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 TwQ 22-BIT ADDRESSES
CMP XADR2+2, XLOADR +2 -COMPARE THE HIGH ORDER
BNE 643 :PARTS OF XADR2 AND ARG2.
CMP XADR2,XLOADR  -COMPARE THE LOW ORDER
BNE 64$ :PARTS.
JMP XDUNE :THEY WERE EQUAL .
664%:  BLO 65%
JMP XDONE ;THE FIRST ADDRESS IS LARGER
“THAN THE SECOND'
658:  LMP X4 “THE FIRST IS LESS THAN THE
“SECOND.
X4 : MOV #X4 ,SLPERR
:CONVERT THE 22-BIT ADDRESS IN XADR2 TO VIRTUAL ADDRESS
“WHICH WILL RELOCATE THROUGH KIPARG: SET UP KIPARG:
“TURN ON MEMORY MANAGEMENT: PUT THE INSTRUCTIONS:
: 1%: MOV k1, (R2)
: 28 CLR (R®)
38 RTS PC

;AT THE LOCATION BEING TESTED, WITH 2$=TEST ADDRESS;
;PUT A PATTERN,000002, IN R1 FOR THE MAINTENANCE
;REGISTER 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 1S BEING FORCED. JSR TO THE ABOVE ROUTINE,

;SO THAT IF THE PARITY ERROR DOES'NT OCCUR

sTHE 'RTS PC', AT 38 ABOVE, WILL HANDLE IT.

MOV
MOV
SUB
SB(

MOV
8IC
ADD

XADRZ ,R3
XADR2+2.R2
#2,R3

R2

R3,R0
#177701,R0
#140000.R0

SEQ 0062




L S
CEKBD=D PDP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY-79 09:11 PAGE 38
16-MAY-79 08:58 T5

CEKBOD.
1883

1907

38

— e} b d ok D d —d ad D
N olVe R e le L oRVo R o RVo Ve XVs]
— ek = od d ) d d e
NVOONORANVESWN=—O

P11

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
00733¢

177777
007370

177744

177740
177742

177777

—
~N N
(WL RV, ]
~ =
rOo~

0000C2
000004

000114

177742
177740

177744
001630

001634
001636

177744

XS:

1%:

X6:
;DOUB_E

64%:

65%:

X7:

X8:

CACKE ADDRESS MULTIPLEXER, AMX, C(PU INPUTS TEST FLOATING ONES

ASHC #-6,R2
MOV R3.,a#KIPARG

MOV #20 ,a#MMR3 :TURN ON MEMORY
MOV #1,3MMR0 MNAGEHENT.
JSET UP THE TEST INSTRUCTIONS.
MOV #010112, (RO) ;010112 = *MOV R1,(R2)"
MOV #005012.2(R0)  :005012 = 'CLR (R)"
MOV #000207.4(R0O)  :000207 = *RTS PC'

MOV #2 ,R1 ;SET UP THE REGISTERS
MOV #MAINT ,R2

MOV #X6,a#CACHVEC  ,SET UP THE PARITY ERROR
NOP ;TRAP VECTOR AND GO.
JSR PC.(RO)

hihn

;NO TRAP OR ABORT OCCURRED!
sMAINTENANCE FUNCTION
;FOR BAD PARITY ON
ERROR 22 ; THE MAIN MEMORY ADDRESS
JMP X9 ;AND CONTROL LINES FAILED

PRECISION COMPARE OF TWO 22-BIT ADDRESSES
cMP XADR2+2 ,LOADRS +2 ; COMPARE THE HIGH ORDER
BNE 649 ;PARTS OF XADR2 AND ARGZ.
(MP XADRZ ,LOADRS . COMPARE THE LOW ORDER
BNE 648 ;PARTS,
JMP X7 ;THEY WERE EQUAL!
BLO 65%
JMP X8 ;THE FIRST ADDRESS IS LARGER
sTHAN THE SECOND'!
JMP X8 ;THE FIRST IS LESS THAN THE
s SECOND.
;PARITY ERROR OCCURS.
TST (SP)+ JRESTORE THE STACK.
CMP (SP)+,(SP)+ JAND CONTINUE SINCE

MOV #-1,a4MEMERR ;THE CACHE ERROR ADDRESS
JMP X9 JREGISTER WAS SET CORRECTLY.

MOV ANMEMERR , S TMP ;REPORT VALID TEST

sFAJLURE,
MOV o#L OADRS , $TMP3
MOV a#HIADRS , $TMP4

TST (SP)+
CMP (SP)+,(SP)+
ERROR 23

MOV #-1,34MEMERR

SEQ 0063
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CEKBD-D POP 11/70-74MP CACHE DIAGNOSTIC PART 2 MACY11 30A(1052) 16-MAY=79 09:11 PAGE 39
TS CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES

CEKBOD

1939
1940
1941
1942
1943
1944
1945
1946
1947

P11

007370
007374
007400
007404
007406
007612
007414
007422

16-MAY-79 (08:58

005037
005037
005737
001007
005737
001004
012737
000415

177572
172516
007472
007474

00V002 007472

X9:

CLR
CLR
TST
BNE
TST
BNE
MOV
BR

MMMRO
aMMR3
XADR3
X10
XADR3+2
X10

#2 ,XADR3
X12

;TURN OFF MEMORY MANAGEMENT.

;GET READY TO GENERATE
;THE NEXT TEST ADDRESS.

SEQ 0064
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CEXKBDD.P11 16-MAY-79 08:58 TS CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES SEQ 0065
1948 007424 006337 007472 X10: ASL XADR3
1949 007430 006137 007474 ROL XADR3+2
}3?? 007434 000410 BR X12
1952 007436 006337 007462 X11: ASL XADR1
1653 007442 006137 007464 ROL XADR1+42
1954 007446 005037 007472 CLR XADR3
1955 007452 005037 007474 CLR XADR3+2
}329 007456 000137 006774 Xx12: JMP X1
1958 007462 000000 XADR1: .WORD 0
1959 007464 000000 .WORD O
1960 007466 000000 XADRZ2: .WORD O
1961 007470 000000 WORD O
1962 007472 000000 XADR3: .WORD O
1963 0074« 000000 WORD 0
1964 0074ré 000000 XADR4: .WORD O
1965 007500 000000 WORD O
}ggg 007502 104416 XDONE: RSET ;DONE !
1968 RN AR AR AR RANA RS RANN RN RN NN AT RAAANR RN AR AR AR R AN
}ggg ;*TEST 6 CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES
1971 truxs IS ANOTHER TEST OF THE AMX WHICH IS CARRIED
1972 *OUT USING THE SAME METHOD AS IN THE PREVIOUS TEST
1973 :%ALL THAT IS DIFFERENT IS THE SERIES OF TEST ADDRESSES
1974 :~«WHICH IS USED. IN THE PREVIOUS TEST A ONE WAS
1975 :*FLOATED THROUGH A FIELD OF ZEROES TO PRODUCE THE
1976 :*TEST ADDRESSES, HERE A ZERO WIL BE FLOATED THROUGH
1977 ;*A FIELD OF ONES TO PRODUCE THE ADDRESSES
1978 *BASE ADDRESSES WHICH ARE USE ARE:
1979 :* 177776
1980 ;% 377776
1981 o 7772776
1982 I 1777776
1983 i 3777776
1984 ;% 7777776
1985 I 172777776
1986 *EACH OF THESE PATTERNS IS TAKEN AND A ZERO IS FLOATED
}ggg *THROUGHT THE FIELD OF ONES TO PRODUCE A TEST ADDRESS.
1989 : tt*tttttt*ttttttttttttttttttt*tttttt*ttttttttttttttttttttttttwt
1990 007504 000004 TST6: SCOPE
1991 007506 012737 000020 001676 MOV #20,$TIMES ;:D0 20 ITERATIONS
1992 000006 XX=$TN=-1
1993 ;SET THE SKAD REGISTER
}ggg 007514 012737 010404 054230 MOV #TST7,SKAD ;IN CASE THE TEST ABORTS.
1996 007522 113737 001502 001626 MOVB STSTNM,_ $TMPO
}ggg 007530 012737 054076 000114 MOV #SPUR ,a#CACHVEC s INITIALLY EXPECT NO ERRORS.
1999 007536 104422 MMSK iP ;THIS TEST MAKES USE OF
2000 ;MEMORY MANAGEMENT SO SEE
2001 :1F THE USER HAS SET THE
2002 ;SWITCH DESIGNATED AS

2003 . THE DON'T USE MEMQORY




(EKBD-D PDP 11/70-74MP (ACHE DIAGNOSTIC PART 2 MA(CY11 30A(1052)

(ExXBDD

P

007540
007544
007550
007554
007560
007562
007564
007566
007572
007576
007602
007606
007612
007616
007622
007630
007636
007649
007642
007644

16=-MAY-79 08:58

012700
012701
012702
012703
010122
077302
005020
012720
012720
012720
012720
012720
012720
012710
012737
012737
104424
000000

000000
042737

172340
077406
172300
000010

200
000400
000600
001000
00100
001400
177600
000020
000001

—
~N™N
~NA
[V, AV, |
~ —
rnot™

000002 007640

T6

1¢:

XXLOA:
XXHIA:

L I
16-MAY=79 09:11 PAGE 41

CACHE ADDRESS MULTIPLEXER, AMX, (PU [NPUTS TEST FLOATING ZEROES

MOV
MOV
MOV
MOV
MOV
S08
(LR
MOV
MOY
MOV

#x |PARO,RO
#77606,R1
#X ]PDRO ,R2
#10,R3
R1,(R2)+
R3,18

(RO) +

#200, (RO) +
#6400, (RO) ¢+
#600, (RO) +
#1000, (RO) +
#1200, (RO) +
#1600, (RO) ¢+
#177600. (RO)
#20, 3MMMR3
1, INMMRO

0
0
&2, XXLOA

s MANAGEMENT SWITCH.
JINITIALIZE THE KERNAL MODE
JMEMORY MANAGEMENT REGISTERS.

;TRUN ON MEMORY MANAGEMENT

JGET THE LARGEST MEMORY
;WORD ADDRESS INTO XXLOA
SAND XXHIA.
;GET THE ADDRESS OF THE HIGHEST WORD
;WORD MINUS TWO.

SEQ 0066

Y
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CExBDD.P11 16-MAY-79 (08:58 T6 (ACHE ADDRESS MULTIP_EXER, AMX, (PU [NPUTS TEST FLOATING ZEROES

202¢

SEQ 0067
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CEXBD-D PDP 11/70-74MP CA(HE DIAGNOSTIC ?QRY 2 MACY11 30A(1052) 16-MAY-

(ExBODD.

2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082

007652

007660
007666
007672
007676

007700
007702
007710
007714

007720
007726

007732
007734

007742
007750

007756
007764

007772
010000
010002

010010

010012

010016
010020

010024

010030

010030
010036
010040

010046

010050

16-MAY-79

012737

012737
005037
012704
000410

005204

010405
012737

013737
013737

043737
043737

023737
001006
023737

001002

000137

103402
000137

000137

023737
001006
023737

001002

000137

08:58
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:

XX :

XXx3:

X4 :

.DOUBLE

64%:

65%:

XX5:
;DOUBLE

CACHE ADDRESS MULTIPLEXER, AMX,

79 09:11 PAGE 43
;FROM NOW ON FORCE MISSES
:TO BOTH GROUPS.
JINITIALIZE

;TURN ON THE NEXT BI7
JIN THE FIELD OF ONES.

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

;DETERMINE THIS TEST ADDRESS.

. COMPARE THE HIGH ORDER

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

;PARTS,

;THEY WERE EQUAL.

;THE FIRST ADDRESS IS LARGER

;sTHAN THE SECOND.

MOV #MOM1, X CONTRL
MOV #177776 ,XXADR1
CLR XXADR1+2

MOV #16,Ré

BR XX3

INC R4

BIS #1,XXADR1

ASL XXADR 1 .
ROL XXADR1+2 _
MOV #2 , XXMASK

CLR XXMASK +2

MOV R& RS

MOV #XX4 , SLPERR

MOV XXADR1,XXADR2

MOV XXADR1+2 , 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$

tMP XXADR2 ,XXCNST

BNE 648

JMP XX5

BLO 65%

JMP XX5

JMP Xx10

;THE FIRST 1S LESS THAN THE

;SECOND.

PRECISION COMPARE OF TWQ 22-BIT ADDRESSES

cMP
BNE
(MP

BNE

JMP

XXADRZ+2 ,XXLOA+2
649
XXADRZ , XXLOA

64%

XX6

. COMPARE THE HIGH ORDER

;PARTS OF XXADRZ2 AND ARGZ.
;COMPARE THE LOW ORDER

JPARTS.

;THEY WERE EQUAL.

CPU INPUTS TEST FLOATING ZEROES

SEQ 0068
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(ExBDD

2083
20864
2085
2086
2087

2109
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P11
010054

16-MAY-79 08:58

103402

010056 000137 010320
010062 000137 010066

010066

010066
010072
010076
010102

010104
010106
010112
010116
010122

010126
010134

010142
010146
010154

010162
010166

010172

01020
010202

010204
070206

010210

013703
013702
162703
005602

010300
042700
062700
073227
010337

012737
012737

010366
010370
000002

177701
140000
177772
172354

000020
000001

010112
005012
000207
000002
177750

010210

000114

E 6
16-MAY-79 (09:11

PAGE 44
T6 CACHE ADDRESS MULTIPLEXER, AMX, (CPU INPUTS TEST FLOATING ZEROES
64%: BLO 65%
JMP xx10Q ;THE FIRST ADDRESS IS LARGER

;THAN THE SECOND!
65%. JMP XX6 ;THE FIRST IS LESS THAN THE

;SECOND.
xXXx6:

;CONVERT THE 22-8BIT ADDRESS IN XXADR2 TO VIRTUAL ADDRESS
JWHICH WILL RELOCATE THROUGH KIPARG: SET UP KIPARG;
;TURN ON MEMORY MANAGEMENT; PUT THE INSTRUCTIONS:

; 1%:
; 23:
3s:

MOV R1,(R2)

CLR (R3)
RTS PC

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

PUT THE ADDRESS OF
:THE CACHE MAINTENANCE REGISTER [N R2.

PUT THE

;ADDRESS, XX7, IN LOCATION CACHVEC TO TAKE CARE OF THE
;WHICH IS BEING FORCED. JSR TO THE ABOVE ROUTINE,

;SO THAT IF THE PARITY ERROR DOES'NT CCCUR

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

MOV
MOV
SuB
SBC

MOV
BI1(
ADD
ASHC
MoV

MOV
MOV

MoV
MOV
MOV

MOV
MoV

MOV
NOP
JSR

18: ERROR
BR

;COME HERE ON THE PARITY ERROR

XX7:

XXADRZ2 ,R3
XXADRZ2+2 ,R2
#2,R3

RZ

R3,RO
#177701,R0
#140000,RC
,-6 0R2
R3.aKIPARG

#20, INMMR3
#1,a#MR0

#010112, (RO)
#005012,2(R0)
#000207,4(R0O)

#2 ,R1
#MAINT ,R2

W#XX7,aMCACHVEC

PC. (RO)

24
XX10

; TURN ON MEMORY

sMANAGEMENT .

sSET UP THE TEST INSTRUCTIONS.
;010112 = 'MOV R1,(R2)'
;005012 = 'CLR (RZ)'

;000207 = 'RTS PC*

;SET UP THE REGISTERS

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

;NO TRAP OCCURRED.

SEQ 0069
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16 CACHE ADDRESS MULTIPLEXER, AMX, (PU INPUTS TEST FLOATING ZEROES

PRECISION COMPARE OF TWO 22-8IT ADDRESSES

CEKBDD

2139
2140
2141
2142
2143

~
oo

AN PO
S vy i S i r g
AACALY LWLV LU L0, P o
AN W =O Y

2189

2191
2192
2193
2194

PN

010210
010216
010220

010226

010230

010234
010236

010242

010246
010250
010252
010260
010262

010270
010276
010304
010306
010310
010312

010320
010324
010330
010332
010334
010340
010344
010350
010354
010356

010362
010364
010366
010370
010372
010374

010376
010400

010402

16~MAY~79 08:58

023737
001006
023737

001002

000137

103402
000137

000137

005726
022626
012737
000417
013737

013737
013737
005726
022626
104025
012737

006337
006137
005305
001402
000137
005037
005037
020427
002012
000137

000000
000000
000000
000000
000000
000000

124704
000000

104416

010370
010366

010246

010262
010262

177777
177744

177740
177742

177777

010372
010374

007742
177572
172516
000025

007700

177742
177740

177744
001630

001634
001636

177764

:DOUBLE

64S:

65%:

XX8:

XX9:

xx10:

1%:

XXADR1:
XXADRZ:
XXMASK :

XXCNST:

XX11:

cMP
BNE
(mp

BNE

JMP

BLO
JMP

JMP

TST
CMP
MOV
BR

MOV

MOV
MOV
TST
CMP
ERROR
MOV

ASL
ROL
DEC
BEQ
JMP
CLR
CLR
CMP
BGE
JMP

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.WORD
-WORD

RSET

XXADR2+2 ,LOADRS+2

648
XXADRZ2, L OADRS

64%

Xx8

65%
XX9

XX9

(SP) +
(SP)+,(SP)+
#-1,3#MEMERR
xx10

SAMEMERR ,$TMP

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

25
#-1,34MEMERR

XXMASK
XXMASK +2
R5

18

XX4
FMRO
IMMR 3
R& 425
XX11

Xx2

OTPRG

O@M OOO0O0O0O

. COMPARE THE HIGH ORDER
;PARTS OF XXADRZ AND ARGZ2.
. COMPARE THE LOW ORDER

JPARTS.

JTHEY WERE EQUAL .

;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND

JTHE FIRST IS LESS THAN THE
s SECOND.

JRESTORE THE STAC(K.

JRESET THE CACHE ERROR REGISTERS.

JREPORT A VALID TEST
JFAILURE.

JROTATE THE MASK,

;TURN OF MEMORY MANAGEMENT.

JUSED TO GENERATE TEST PATTERNS,

JUSED TO STORE THE CURRENT
sTEST PATTERN DURING A TEST.
;MASK USED TO PUT A ZERO
;IN THE FIELD OF ONES

;TO CREATE A TEST ADDRESS.
;THE SMALLEST ADDRESS

. IN MEMORY OVER THIS TEST.

'.'Ittt*iﬁtﬁtittititiiittIttttttttttttttttlﬁttiltttttttttﬁtttttttl

TeTEST 7

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

SEQ 0070




CEXBD-D PDP 11/70-74MP CACHE DIAGNOSTIC ?%RT 2 MACY11 30A(1052)

CEXBDD

2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2c13

2250

P11

010404
010406

0710414

010422
010430
010436

010444

010446
010452
010456
010462
010466
010470
010472
010474
010500
010504
010510
010514
010520
010524

010530
010536

010544
010546
010550
010552
010560
010566
010572
010576
010602

010610

16-MAY=-79 0B:58

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

000200
000400
000600
001000
001200
001400
177600

000060
000001

000002
000014

011310
011312
011300
000001

001676

054230
001626

000114
000004

010546
177746

011302

G 6
16-MAY-79 09:11 PAGE 46

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

N

;*THIS IS A TEST OF THE UNIRUS INPUTS TO THE AMX.
;*THIS TEST IS IDENTICAL TO TSTS IN EVERY THING

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

; *REFERENCED THROUGH MEMORY MANAGEMENT STRAIGHT FROM
;*THE (PU 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.
%

L4
':tﬁt*'tﬁtlti*tﬁ'tttttt‘*ttttttti*ttﬁﬁt"tt.ttttttttiitttttl'ﬁ!tt

1577:
RR=$TN-1

64%:

RRLOAD:
RRHIAD:

RR1:

SCOPE
MOV

MoV

MOVB
MOV
MoV

MMSKIP

MOV
MOV
MOV
MOV
MOV
SOB
CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

SIZE
.WORD
.WORD

8IC
MOV
(LR
CLR

CLR
MOV

#20,8TIMES

#TST10,SKAD
$STSTNM,STMPO

#SPUR , a# CACHVE(
#CPSPUR ,a#ERRVE(

AK]IPARO,RO
#77406,Ri
#K IPDRO,R2
#10,R3
R1,(R2)+
R3,64%
(RO)+

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

#60,34MMR3
#1,3MR0

0

0

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

RRADR1
#1,RRADR1+2

::D0 20 ITERATIONS

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

;INITIALLY EXPECT NO ERRORS.

JINITIALLY PUT MEMORY
;MANAGEMENT IN A 'PASSIVE'
;STATE, THAT IS MAP ALL
;VIRTUAL ADDRESSES ON TO
;THEMSELVES AS PHYSICAL
;ADDRESSES.

;TURN ON MEMORY MANAGEMENT.

;DETERMINE THE MEMORY

JSYSTEM SIZE.

;LOW ORDER 16-BITS AND

JHIGH ORDER 6-BITS OF THE
JHIGHEST MEMORY WORD ADDRESS.
;JGET THE HIGHEST WORD IN MEMORY
JMINUS TWO.

;FORCE MISSES TO BOTH GROUPS

JINITIALIZE STORAGE LOCATIONS
JUSED TO GENERATE THE
JSERIES OF TEST ADDRESSES.

SEQ 0071
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CEXBDD

P11

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
