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1. ABSTRA(T

THE PROGRAMS, CEKBC AND CEKBD, ARE INTENDED 10 BE USED AS
AIDS FOR THE REPAIR AND MAINTENANCE OF THE CACHE MEMORY
SYSTEM IN THE PDP 11/70~74MP (OMPUTING SYSTEM. THE AIM IS 10
DETECT AND REPORT FAILING COMPONENTS OF THE CACHE UNIT. THE
FAJLURES 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 FAJLURE IS REPORTED AND THE ASSOCIATED CIRCUIT
IDENTIFIED, THAT CIRCUIT SHOULD NOT BE TAKEN IN BLIND FAITH
AS THE DEFECTIVE COMPONENT. THE IDENTIFIED COMPONENT SHOULD
RATHER BE TAKEN AS THE PROBABLE CAUSE OF THE FAILURE. THERE
ARE FOUR (4) MODULES (HEX BOARDS) IN THE CACHE UNIT:

cc8 CACHE CONTROL BOARD

CoP CACHE DATA PATHS BOARD
ADM CACHE ADDRESS MEMORY BOARD
DTM CACHE DATA MEMORY BOARD

THE PROGRAM C(EKBC IS DESIGNED TO TEST THE FIRST TWO OF
THESSS BOARDS, WHILE CEKBD IS DESIGNED TO TEST THE LAST TwO

NOTE THAT THOUGH THE TESTING HAS BEEN DIVIDED INTO TWO STAND
ALONE PROGRAMS, EACH ASSOCIATED WITH TWO MODULES, IT SHOULD
NOT BE ASSUMED THAT A PARTICULAR MODULE 1S WORKING AFTER
MAVING RUN ONLY ONE OF THE PROGRAMS. BOTH PROGRAMS SHOULD
BE RUN' FOR EXAMPLE, JUST RUNNING CEKBC WITHOUT ERROR DOES
Bhgngue OUT A FAILTY COMPONENT ON THE (B (CACHE CONTROL)
TESTING HAS BEEN DIVIDED

INTO TWO PROGRAMS ONLY BECAUSE OF THE RESTRICTIONS OF (ORE
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.

. REQUIREMENTS

2.1 EQUIPMENT - PDP 11/70 CPU WiTH OPERATORS
CONSOLE LA30 OR EQUIVALENT TERMINAL.

2.2 STORAGE-BOTH PROGRAMS, (EKB(C AND CEKBD, EACH
REQUIRE 13K TO LOAD, BUT THEY BOTH ALSO ASSUME THAT
;E‘g?g IS A MINIMUM OF 28K OF MEMORY IN WHICH TO RUN
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2.3 PREL IMINARY PROGRAMS - THIS PROGRAM ASSUMES
THAT THE (PU IS FUNCTIONAL! THIS COULD IN SOME
CIRCUMSTANCES MEAN THAT THE (PU DIAGNOSTI(S SHOULD
BE RUN BEFORE EITHER OF THESE DIAGNOSTICS. BUT A
FAULTY MEMORY SYSTEM MAY PRECLUDE  THIS, SO
SITUATIONAL JUDGEMENT MUST BE USED. IF THE (PU IS
KNOWN TO BE WORKING THEN RUN THESE DIAGNOSTICS,
CEXBC AND CEKBD, FIRST. BUT IF THE (PU CAN NOT BE
ASSUMED TO BE WORKING THEN TRY TO RUN THE C(PU
DIAGNOSTICS FIRST. THEN RUN THESE PROGRAMS IN
ORDER: CEKB(C BEFORE CEKBD! IN FACT CEKBD ASSUMES
THAT MUCH OF WHAT IS TES ED IN CEKBC IS OPERATIONAL
FOR DOING [TS FAULT ANALYS]S.

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

5. LOADING PROCEDURE

3.1 METHOD - BOTH (EKBC AND CEKBD ARE LOADED FROM
THE XXDP MEDIA. REFER TO THE XXDP MANUAL FOR
FURTHER INFORMATION,

4. STARTING PROCEDURE
6.1 CONTROL SWITCH SETTINGS (SEE 5.1)
4.2 STARTING ADDRESS -~ 200

(.3 PROGRAM AND OPERATOR ACTION ~ BOTH PROGRAMS
CAN BE STARTED BY:

LOAD PROGRAM INTO MEMORY

LOAD ADDRESS 200

PRESS START

THE PROGRAMS WILL LOOP UNTIL THE

HALT SWITCH IS PRESSED OR UNTIL THE

USER STRIKES (TYPES) CONTROL-C (*(D

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

LN —

5. OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS FOR (CEKBC(:
SW<15>=1 HALT ON ERROR
SW<14>=1 LOOP ON TEST
SwW<13>=1 INHIBIT ERROR TYPOUTS
SW<12> NOT USED IN CEKBC
SwW<11>=1 INHIBIT ITERATIONS
SW<10>-1 RING BELL ON ERROR
SW<9> =) LOOP ON ERROR
SwW<8> -1 LOOP ON TEST IN SW<6:0>
SW<7> =1 SKIP EXECUTION OF TESTS WHICH USE

MEMORY MANAGEMENT.
Sw<6:0> TEST NMCMBER FOR LOOPING WHEN Sw<8> °
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(EKBD JSES THE SAME CWIT(H SETTINGS AS (EKBC EXCEPT:

Sw<12> -1 RUN THE OPERATOR INTERVENTION NEEDED
POWER UP TEST

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

5.2.17 SPURIOUS ERROR HANDLERS - THESE ARE TwO
ROUTINES WHICH ARE CALLED BY UNEXPECTED TRAPS 10
EITHER VECTOR 4, IN THE CASE OF A (PU ERROR, OR
VECTOR 114, [N CASE OF A MEMORY PARITY ERROR. THE
CPU ERROR HANDLER, CPSPUR, TYPES QUT 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
(TJEEERRESLLOWNG THE ONE DURING WHICH THF ERROR

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

5.2.3 ERROR - THIS SUBROUTINE 1S CALLED (VIA AN EMT
INSTRUCTION) TO TYPE OUT AN ERROR REPORT. 17
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 ',+2'
FOLLOWED BY A HALT INSTUCTION REPEATED FROM LOCATION
0 THROUGH 776 FOR THE PURPOSE OF CATCHING ANY
SPURIOUS TRAP TO A VCCTOR. 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 CALLED BY
USING THE TRAP INSTRUCTION:

TYPE TC TYPE OUT AN ASCIZ STRING

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

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

S5.2.7 MONITOR OR LOADER RESTORE - WHEN THIS PROGRAM
1S FIRST STARTED IT SAVES THE CONTENTS OF THE
HIGHEST 1.5 (DEC) K OF MEMORY IN THE FIRST 28K.
THESE  LOCATIONS USUALLY CONTAIN THE LOADER OR
MONITOR OF THE SYSTEM. TO RESTORE THIS LOADER OR
MONITOR THE USER NEED ONLY TYPE CONTROL C (*(C) ON

THE TERMINAL AND THAT MONITOR OR LOADER  WILL
AUTOMATICALLY BE RESTORED. AFTER THIS IS DONE THE
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PROGRAM WILL MALT, NOTE THAT MANY O0Orf THESE TESTS
WwIPE OUT THE ORIGINAL (ONTENTS OF THAT PART OF
MEMORY THEREFORE THE USER SHOULD TYPE (ONTROL-( (=(C)
TO RESTORE THESE LOCATIONS AND AVOID HAVING TC
RELOAD WIS MONITOR OR LOADER.

5.3 OPERATOR  ACTION - ONLY THE  POMWER 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 [F
Sw<12>-1 (SEE 4.4 AND 5.1).

ERRORS

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

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

RESTRICTIONS
7.1 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 [T BY THE END OF PASS ROUTINE .SEOP.
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MISCELLANEOUS

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

8.2 STACK POINTER -~ IN BOTH PROGRAMS THE 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
JITERATION 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
A ONE (1) MAKING ITERATIONS MEANINGLESS ON THAT
FIRST PASS.

8.5 OSCILLOSCOPE SYNC POINTS -~ WHENEVER POSSIBLE

EACH TEST HAS BEEN GIVEN AN OSCILLOSCOPE SYNC POINT
(A NOP INSTRUCTION). THE ADDRESS OF THE CONDITION
C(DE 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 QUTPUT OF
THIS BACKPLANE PIN AS A SCOPE SYNC, AND BY PUTTING A
NOP INSTRUCTION IN CRUCIAL PAR1S 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 (BSERVE SHOULD OCCUR. Ir. 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 MONJTOR OR LOADER -~ FOR THE
USERS CONVENIENCE BOTH PROGRAMS SAVE EITHER THE
MONITOR OR LOADER (OR WHATEVER IS IN THE HIGHEST
1.5k OF MEMORY'S FIRST 28K) AND RESTORES IT WHEN THE
USER TYPES (ONTROL-C (*C) ON THE TELETYPE OR
TERMINAL. THE PROGRAM, WHEN IT GETS THE CONTROL-C
RESTORES THE MONITOR AND THEN HALTS. AT THIS POINT
THE USERS (AN EITHER RESTART THE MONITOR OR REUSE
THE LOADER ETC.

8.7 POWER UP LOGIC TEST - THERE IS A CERTAIN PART

OF THE C(ACHE DEVICE WHICH REQUIRES A POWER DOWN
POWER UP SEQUENCE TO TEST. THIS TEST HAS BEEN
INCLUDED HERE AS AN OPTION ONLY BECAUSE [T REQUIRES
OPERATOR INTERVENTION. TO RUN THIS  TEST  SET
Sw<12>-1 (CEKBD ONLY. SEE 5.1).
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8.8 MEMORY MANAGEMENT RESTRICTIONS/OPTIONS - MANY
OF THE TESTS REQUIRE THE USE OF EXTENSIVE MEMORY SEQ 0009
MANAGEMENT MAPPING FACILTIES. THESE TESTS  MUST
ASSUME THE MEMORY MANAGEMENT (AND SOME OF THE MAPPING
BOX) [S 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 8F RUN AND (ONTROL WILL BE PASSED TO
THE NEXT TEST!

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

TEST!
PROGRAM DESCRIPTION
9.1 (eExB8D

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

COPYRIGHT (C) 1975, 1979 DIGITAL
S?l?J%zHENT CORP. MAYNARD, MASS.

PROGRAM BY ANTHONY S. VEZZA

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

TEST 1 PARITY ERROR ABORT

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

TEST 2 PARITY ERROR TRAP

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




TEST 2 MEM MGT AND PE TRAF PRIORITY ARBITRATION

THIS TEST ENSURES THAT THE ARBITRATION _OGI{ WORKS
FOR MEMORY MANAGEMENT AND PARITY ERROR TRAPS,

TEST 4 UNIBUS PARITY ERROR

THIS TEST MAKES A REFERENCE TO MEMORY THRU
MAPPING BOX THAT WILL CAUSE A PARITY ERROR. IF
GS%ST DOES-4'T HAPPEN THEN THE PROBLEM IS ON

NOTE: MAP REGISTER O AND 1 ARE NOT USED INCASE
THE PROGRAM IS RUNNING UNDER A(CT11.

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

THIS TEST IS A TEST OF BOTH THE AMX,
CPU INPUTS, AND THE C(ACHE 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 OQUTPUT OF THE AMX IN THE ERROR
ADDRESS REGISTER. THE MANNER IN
WHICH THIS IS DONE IS AS FOLLOWS:
FIRST THE ADDRESS IS  GENERATED,
THEN, IF 1T IS A VALID ADDRESS (THAT
IS, IF IT IS NOT BEYOND THE LIMITS
OF MEMORY AS DISPLAYED IN THE SYSTEM
SI1ZE REGISTER), THESE THREE
INSTRUCTIONS ARE MOVED TO THAT AREA

SEQ 0070

OF MEMORY :
ONE: MOV R1, (R2)
2$: CLR (R2)
3s: RTS PC 2% IS THE
ADDRESS BEING  TESTED. THE

INSTRUCTION AT ONE IS GIVEN CONTROL
BY A ‘'JSR PC'. R1 IS MADE TO
CONTAIN #2 AND RZ2 CONTAINES THE
ADDRESS OF THE MAINTENANCE REGISTER,
SO THAT AFTER THE 'MOV R1,(R2)' IS
EXECUTED A PARITY ERROR SHOULD OCCUR
ON THE MAIN MEMORY ADDRESS AND
CONTROL LINES WHEN THE  NEXT
INSTRUCTION IS FETCHED. THE
ADDRESSES USED ARE  GENERATED
FOLLOWING THIS PATTERN
200000 200002 200004
200010 200020 200040
200100 200200 200400
ETC. T0: 240000
300000 400000 400002
400004 400010 ETC.

T0: 6
1000000 1000002
1000004 ETC.




THE PATTEGN  CONINUES  UNTIL AN
ADDRESS [S GENERATED THAT IS T00
LARGE. MEMORY MANAGEMENT IS SET UP
TO FULL 22-8BIT7 MODE., SO IF THE USER
WANTS TO HAVE THE EXECUTION OF THIS
TEST OELETED HE CAN SIMPLY BY
TURNING ON THE APPORPRIATE CONSOLE
?UéTCH WHICH HAS BCEN DESIGNATED FOR
H

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

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

THIS IS ANOTHER TEST OF THE AMX
WHICH IS CARRIED OUT USING THE SAME
METHOD AS IN THE PREVIOUS TEST ALL
THAT IS DIFFERENT IS THE SERIES OF
TEST ADDRESSES WHICH IS USED. IN
THE PREVIOUS TEST A ONE WAS FLOATED
THROUGH A FIELD OF 2EROES 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 ZERQ 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
CPU TO THE CACHE. HERE THE TEST
ADI:RESSES WILL GO THROUGH THE MEMORY
MANAGEMENT UNIT ONTO THE  UNIBUS
JHERE THE MAPPING BOX WILL SEND THEM
TO THE CACHE AS UNIBUS REFERENCES.
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TEST 10 (ACHE  ADDRESS  MULTIPLEXER.,  AMX,
UNIBUS INPUTS TEST FLOATING ZEROES

TEST 11

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

CACHE ADDRESS MULTIPLEXER, AMX, C(PU

INPUTS DUAL ADDRESS TEST

TEST 12

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

CACHE ADDRESS  MULTIPLEXER,  AMX,

UNIBUS INPUTS DUAL ADDRESS TEST

TEST 13

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

CACHE ADDRESS MEMORY COMPARATOR TEST

THIS IS A TEST OF THE CACHE ADDRESS
MEMORY ADDRESS COMPARATORS. THIS IS
A CIRCUIT MADE UP OF SIX 74585
CHIPS, THREE FOR EACH GROUP. EA(H
CHIP COMPARES FOUR BITS OF THE
ADDRESS ON THE ADDRESS MULTIPLEXER,
AMX, OUTPUT  LINES WiTH THE
RESPECTIVE FOUR BITS FROM THE CACHE
ADDRESS MEMORY. TWELVE BITS OF THE
ADDRESS ARE BROKEN DOWN THUS: BITS
10 THROUGH 13  FOR_THE  FIRST
COMPARATOR; BITS 14 THROUGH 17 FOR
THE NEXT; AND BITS 18 THROUGH 21
FOR THE LAST. THE METHOD CHOSEN FOR
THIS TEST IS TO TAKE EACH POSSIBLE
4-8IT INPUT CONDITION FOR A
COMPARATOR FROM THE ADDRESS MEMORY
AND PUT  EVERY POSSIBLE 4-B]T
(OMBINATION ON THE AMX SIDE OF THE
COMPARATOR, FOR 4-BiTS THERE ARE 16
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TEST 14
TEST

(DEC) CONDITIONS. THUS FOR EVERY
4-B]7 ADDRESS MEMORY [NPUT 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 SHOUWLD OF COURSE
BE MISSES.

CACHE ADDRESS MEMORY (OUNT 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
e\RI&IjI;ABLE MEMORY A HIT IN EACH

CACHE ADDRESS MEMORY PARITY LOGIC

THIS IS A TEST OF THE PARITY
CHECKERS AND PARITY GENERATOR OF THE
CACHE  ADDRESS MEMORY . EVERY
POSSIBLE  ADDRESS TAG, BITS 21
THROUGH 10, WHICH CAN BE STORED IN
THE CACHE  ADDRESS  MEMORY IS
GENERATED, MADE A HIT AND THE
MAINTENANCE R:-GISTER IS THEN USED TO
FORCE A CACHE ALDRESS MEMORY PARITY
ERROR A7 EACH OF THE ADDRESSES
GENERATED. NOTE THAT BITS 9 THROUGH
O OF THE ADDRESSES

IS NOT OF CONCERN, SO THESE BITS
WILL BE THE SAME <OR EACH ADDRESS;
THIS ]S BECAUSE ONLY BITS 21 THROUGH
10 ARE STORED IN THE ADDRESS MEMORY
THEREFORE ONLY THESE BITS ARE PARITY
CHECKED IN THE CACHE ADDRESS MEMORY
PARITY CHECKERS. ALSO NOTE THAT THE
RANGE OF THE ADDRESSES M™MUST BE
LIMITED TO BETWEEN THE  BOUNDS
IMPOSED BY THE HIGHEST AVAILABLE
MFMORY WORD AND THE LAST WORD OF
MEMORY USED BY THIS PROGRAM. THE
MANNER IN WHICH THE ERROR WILL BE
FORCED wWilL Bt TO PUT THE
INSTRUCTIONS :

1$: MOV R4, (R2)
TSTADS: CLR (R2)
RTS PC AT  THE
PARTICULAR  ADDRESS BEING TESTED,
WHERE 'TSTADS' IS THE ADDRESS BEING
TESTED. R4 CONTAINS A PATTERN 10 BE
LCADED IN THE MAINTENANCE REGISTER
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wH](A WILL FORCE AN ERROR IN THE
CACHE ADDRESS MEMORY.; R2 (ONTAINS
THE  ADDRESS OF THE MAINTENANCE
REGISTER. NOTE FOR EACH ADDRESS R¢
will FJRST BE SUCH AS TO CAUSE AN
ERROR IN THE LOW BYTE ADDRESS PARITY
CHECKER THEN AT THE SAME ADDRESS AN
ERROR WILL BE FORCED ON THE HIGH
BYTE!® THE  SEQUENCE OF  TEST
ADDRESSES WILL BE GENERATED TWiCE
ONCE MAKING THEM HITS IN GROUP 0O
THEN MAXING THEM HITS IN GROUP 1,

TEST G 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,
0BVIOUSLY THE NUMBER OF DIFFERENT
ADDRESS TAGS AVAILABLE IS LIMITED BY
THE SIZE OF THE MEMORY ON THE
SYSTEM. NOTE THAT HERE THE WORD
"TAG' REFERS TO THAT PART OF AN
ADDRESS, BITS 10 THROUGH 21, WHICH
ARE STORED IN THE CACHE ADDRESS
MEMORY. HERE THE ADDRESS MEMORY IS
WRITTEN IN THE UPWARD DIRECTION,
THAT IS 'TAG' 1 IS WRITTEN FIRST,
"TAG' 2 SECOND ETC. THEN EACH
ADDRESS WHICH WAS WRITTEN IS TESTED
TO SEE IF IT IS A HIT, THUS MAKING
SURE NO 'TAG' WAS OVERWRITTEN BY A
REFERENCE TO ANOTHER °‘TAG'. NOTE
THAT  THIS DOES NOT PERFORM A
COMPLETE DUAL ADDRESS TEST ON THE
ADDRESS MEMORY, FOR THAT WOULD
INVOLVE WRITTING THE 'TAGS' IN THE
DOWNWARD DIRECTION AS WELL AS THE
UPWARD DIRECTION. THE  DOWNWARD
WRITING PART OF THIS DUAL ADDRESS
TEST IS FOUND IN TST13,

TEST 17 CACHE ADDRESS MEMORY DUAL ADDRESS
TEST, DOWNWARD

THIS IS A DUAL ADDRESS TEST OF THE
CACHE ADDRESS MEMORY. AS MANY AS
POSSIBLE DIFFERENT ADDRESS ‘TAGS'
ARE STORED IN THE 256 (DEC) ADDRESS
LOCATIONS OF THE GROUP BEING TESTED.
OBVIOUSLY THE NUMBER GF DIFFERENT
ADDRESS TAGS AVAILABLE IS LIMITED BY
THE SIZ2f OF THE MEMORY ON THE
SYSTEM. NOTE THAT HERE THE WORD
'TAG' REFERS TO THAT PART OF AN
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ADDRESS, BITS 10 THROUGH 21, WHICH
ARE STORED IN THE CACHE ADDRESS
MEMORY, HERE THE ADDRESS MEMORY IS
WRITTEN IN THE DOWNMWARD DIRECTION,
THAT IS °'TAG' 256 IS WRITTEN FIRST,
'TAG® 255 SECOND ETC. THEN EACH
ADDRESS WHICH WAS WRITTEN IS TESTED
TO SEE IF IT IS A HIT, THUS MAKING
SURE NO 'TAG' WAS OVERWRITTEN BY A
REFERENCE TO ANOTHER °'TAG'. NOTE
THAT  THIS DOES NOT_ PERFORM A
COMPLETE DUAL ADDRESS TEST ON THE
ADDRESS MEMORY, FOR THAT WOULD
INVOLVE WRITTING THE °‘TAGS' IN THE
UPWARD DIRECTION AS WELL AS THE
DOWNMARD DIRECTION, THE  UPWARD
WRITING PART OF THIS DUAL ADDRESS
TFST IS FOUND IN TST12.

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

THIS IS A TEST OF THE BYTE MASK
GENERATION LOGIC. THIL IS A FOUR
BIT MASK USED BY MAIN MEMORY WHEN
PERFORMING A WRITE. T 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 C(PU DATOB REFERENCES T0O
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 (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 IS A FOUR
BIT MASK USED BY MAIN MEMORY WHEN
PERFORMING A WRITE. [IT DESIGNATES
WHICH BYTES OF THE TWO WORDS OF DATA
ON THE MAIN MEMORY DATA BUS LINES
ARE TO BE WRITTEN. THIS WILL BE A
TEST DOING UNIBUS DATOB REFERENCES
TO THE CACHE. THE DATOB WILL WRITE
;Z;oféh”o A BACK ROUND PATTERN Of
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TEST 23 (ACME ADDRESS MEMORY  BYTE  MASK

TEST 24

TEST 25

GENERATOR, UNIBUS DATOB ZEROES TEST

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

CACHE ADDRESS  MEMORY POWER UP
INVAL JDATOR TEST

THIS TEST IS EXECUTED OPTIONALLY, ON
THE CONDITION THAT BIT 12 OF THE
SWITCH REGISTER IS ON WHEN PROGRAM
CONTROL REACHES THIS POINT. IF TRIS
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
GO THROUGH A POWER DOWN-POWER UP
SEQUENCE. THEN A SIMPLE SCAN IS
MADE OF MEMORY WHICH CAUSES ALL DATA
AND ADDRESS MEMORY LOCATIONS IN THE
CACHE TO BE PARITY CHECKED. [IF THE
POWER  UP-CACHE  INVLIDATER LOGIC
WORKED NO PARJTY ERRORS CAN OCCUR.
BUT ]F THIS INVALIDATER FAILED THERE
IS AN EXTREMELY HIGH PROBABILITY FOR
THE OCCURENCE OF A CACHE DATA OR
CACHE ADDRESS PARITY ERROR. IN FA(T
IF  THE  INVALIDATER  CIRCUIT IS
COMPLETELY INOPERATIVE IT WILL BE
VIRTUALLY [MPOSSIBLE TO RESTART THE
PROGRAM. WHEREAS MINOR OR NO
FAIL'JRES CAN AND WILL BE REPORTED.
[f NO PARITY ERRORS ARE ENCOUNTERED
THE USER WILL BE NOTIFIED SO THAT HE
CAN KNOW JF A FATAL FAJLURE HAS
OCCURRED.

CACHE DATA MULTIPLEXER, (DMX, TEST

THIS TEST PUTS DIFFERENT PATTERNS OF
DATA AT THE INPUTS OF THE (DMX AND
EE?;S FOR PROPER SELECTION AND GOOD

TEST 26 CACHE DATA MEMORY ADDRESS DRIVERS

TEST

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

2
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TEST 27 CACHE DATA MEMORY COUNT PATTERN TEST

TEST 30

TEST 31

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

CACHE DATA MEMORY PARITY (HECKERS
LOW BYTE TEST

THIS IS A TEST OF THE TWO CACHE DATA
MEMORY PARITY C(HECKERS FOR THE LOW
BYTE, ONE FOR EACH GROUP. THE
MAINTENANCE REGISTER ]SUSED 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
Eag&gY BITS WILL NOT CAUSE THE

CACHE DATA MEMORY PARITY CHECKERS
HIGH BYTE TEST

THIS IS A TEST OF THE TWO CACHE DATA
MEMORY PARITY CHECKERS FOR THE HIGH
BYTE, ONE FOR EACH GROUP. THE
MAINTENANCE REGISTER ISUSED TO FORCE
A PARITY A PARITY ERROR AT EVERY
DATA PATTERN WHICH HAS A ONE PARITY
BIT. NOTE THAT THE CACHE DATA
MEMORY PARITY HAS, EFFECTIVELY, ODD
PARITY. THE MAINTENANCE FUNCTION ON
THE CACHE DATA  MEMORY  PARITY
CHECKERS HAS THE EFFECT OF FORCING
THE PARITY BIT OF THE BYTE BEING
CHECKED TO ZERQ.  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 [S BYTES WITH ZERO
EQF;(])EY BITS WILL NOT CAUSE THE
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TEST 32 (ACHE DATA MEMORY WORST (ASE NOISE

TEST 33

TEST 34

TEST

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

CACHE DATA MEMORY (HIP SELECTION
LOGIC TEST

THIS ROUTINE TESTS THE 'CHIP-SET'
ENABLE LOGIC FOR THE CACHE DATA
MEMORY . TO DEFINE  THE TERM
*CHIP-SET' CONSIDER THE CACHE MEMORY
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  (HIP
REPRESENTS ONE BIT OF DATA OR
PARITY, THUS 16 DATA BITS PLUS TWO
PARITY BITS C(ORRESPOND TO THE 18
CHIPS IN EACH GROUP. THE
"CHIP-SETS' THEN CORRESPOND TO THE
STRUCTURE OF THE MEMORY [N THIS WAY:

SET 0 GROUP QO EVEN WORD
SET 1 GROUP O ODD WORD
SET 2 GROUP 1 EVEN WORD
SET 3 GROUP 1 ODD WORD A
DIFFERENT  PATTERN, 000000 177777
125252 AND 052525, IS WRITTEN INTO
EACH GROUP AND THEN READ BA(K.
EVERY PERMUTATION OF THE
FOUR TEST PATTERNS IN THE FOUR SETS
IS TRIED AND CHECKED. FOR EA(H
PERMUTATION OF THE TEST PATIERNS
THIS ROUTINE FIRST WRITES °'UP' (SET
0 FIRST THEN 1,2 AND 3) THEN 'DOWN'
(SET 3 FIRST THEN 2.1 AND Q).

gég';f DATA MEMORY BYTE ENABLE LOGIC

THIS TEST PERFORMS A C(HECK OF THE
BYTE ENABLE LOGIC IN THE CACHE DATA
MEMORY. THE BYTE PATTERNS 1, 2, &,
10, 20, 40, 100 A 200 ARE USED. THE
FIRST FOUR PATTERNS ARE WRITTEN IN
CONSECUTIVE BYTE LOCATIONS WHICH ARE
HITS IN GROUP 0. THE REMAINING FOUR
PATTERNS ARE WRITTEN IN CONSECUTIVE
BYTE LOCATIONS WHICH ARE HITS IN
GROUP 1. EACH PATTERN IS READ BA(K
(HECKED AND THE COMPLIMENT PATTERN
IS WRITTEN. AFTER ALL THE PATTERNS
HAVE BEEN CHECKED AND COMPLEMENTED
E:EC EDCCU"F‘LH“IENTED PATTERNS  ARE
KED.
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TEST 35 (ACHE ARBITRATION AND HIGH SPEED SEQ 001y

170 TEST

THIS IS A TEST Of:

1. CACHE ARBITRATION

2. THE MASS BUS AND

UNIBUS PORTS TO THE CACHE
3. HIGH SPEED 1/0

THROUGH THE CACME

IT MAKES USE OF THE FOLLOWING
DEVICES:

1. RSD4

l. RPQ4L

3. RKOS

4. MASS BUSS TESTER

S. UNIBUS EXERCISER

IF ANY OF THESE DEVICES ARE PRESENT
AND WRITE ENABLED THEV WILL BE USED
IN THIS TEST. ONLY THE LOWEST WRITE
ENABLED DRIVE NUMBER OF EACH DEVI(E
wiLL BE USED.

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

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

ALL AVAILABLE DEVICES ARE STARTED
DOING TRANSFERS AT THE SAME TIME TO
DIFFERENT PARTS O0OF MEMORY. EACH
DEVICE HAS A CONTROL ROUTINE WHICH
[c)R(I:EES THAT DEVICE THROUGH THE
Y :

1. WRITE A RANDOM DATA
PATTERN IN MEMORY
COPY THAT  PATTERN
ONTO THE DISK
WRITE CHECK THE DISK

V4
3
4. READ THE PATTERN OFF
THE DISK BACK INTO MEMORY
5 CHECK DATA
6

START OVER AT 1.




EACH DEVICE IS CAUSED TO GO THROUGH
THIS CYCLE A PREDETERMINED NUMBER Of
TIMES. THIS NUMBER 1S CONTAINED IN
THE LOCATION, CY(NT, AND (AN BE
CHANGED BY THE USER AT THE (ONSOLE
TO ANY VALUE HE DESIRES.

INTERRUPTS ARE ENABLED SO THAT [T IS
POSSIBLE TO GET MANY DEVICES DOING
TRANSFERS AT ONCE.

UNFORTUNATELY THE DEGREE TO WHICH
FAULTS CAN BE ISOLATED IS LIMITED BY
THE FACT THAT  THERE ARE  MANY
ELEMENTS, DEVICES, INVOLVED. THESE
ERRORS ARE REPORTED:

1. ALL  DEVICE
ERRORS
2. ALL DATA OR

PARITY ERRORS

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

TEST 36 MASS BUS CACHE WRITE HIT C(YCLE.
INVAL [DATION TEST

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

NOTE: THE FOLLOWING TESTS ARE EXECUTED ON
A KB11-CM ONLY!

TEST 37 CHECK 1VvSS, VSIU BITS
THIS TEST CHECKS THAT THE IVSS AND VSIU BITS
OF THE CACHE CCNTROL REGISTER CAN BE SET AND
CLEARED. VCIP IS ALSO CHECKED.

TEST 40 CHECK VSIU BIT, WITH IVSS ALREADY SET
THIS TEST (HECKS THAT THE °"VALID STORE IN

USE'" (VISU) BIT CAN BE SET AND CLEARED WHEN
THE 1vSS IS ALREADY SET.




TEST &1

TEST &2

TEST 43

TEST 44

1 2
(HECK VCIP SETS WHEN (F IS SET

THIS TEST CHECKS THAT THE V(IP SETS WHEN

CACHE=FLUSH 1S DONE AND IT CLEARS QUT WITHIN

?chngslu TIME AFTER THE FLUSH OF VALID STORE
v

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
USE (VSIU) SURTCMES. VALID STORE SWITCHING
Ezg?KEgTORE-A TO STORE-8 AND VICE-VERSA IS

g:fﬁgElVSS INHIBITS SWITCHING OF VALID STORE

THIS TEST CHECKS THAT WHEN ''INHIBIT VALID
STORE SWITCHING'®  (iVS$S) IS SET AND
FLUSH-CACHE BIT IS SET, THE VALID STCRE IN
USE DOES NOT SWIT(H

CHECK VALID STORES (A & B) FOR GROUP 0

THIS TEST CHECKS THE TWO VALID STORES (AEB)
FOR GROUP 0 OF THE CACHE. WHEN A CACHE-FLUSH
IS ISSUED, THE CACHE SHOULD BE INVALIDATED BY
SWITCHING THE VALID STORE IN USE THE
TEST-CODE IS MADE KIT IN GROUP 1 (WHICH IS
NOT BEING TESTED). THE TEST DATA IS MADE HIT
IN GROUP V. FLUSH-CACHE BIT IS SET IN THE
CCR. IT IS CHECKED THAT THE TEST-DATA WHICH
WAS HIT (MADE PREVIOUSLY) IN GROUP 0 IS NO
MORE A HIT. EACH LOCATION OF THE TEST-DATA
BLOCK ]S REFERENCED AND CHECKED IF IT WAS A
MISS. OTHERWISE AN ERROR ]S 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 IT WAS A MISS.

-
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"o 65 (HELK VALID STORES (ARB) FOR GROUPES O £ 1

TEST 46

TEST 47

THIS TEST CHECKS THAT HIT (AN BE OBTAINED
FROM BCTH GROUPS (081) OF THE CACHE, FROM
EACH OF THE TWwO VALID STORES (ARB) PER GROUP.
THUS ALL 4 VALID STORES GET (HECKED,
TEST-DATA (UNJQUE) 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 (HECKED FOR
CORRECTNESS. IT IS ALSO CHECKED IF THE
TEST-DATA REFERENCE WAS A HIT. THE TESTING
IS REPEATED FOR VALID STORE B. THE ENTIRt
TEST (ABOVE) IS REPEATED FOR GROUP 1.

CHECK VALID STORES (A €3 ) FOR GROUP 1

THIS TEST CHECKS RTHE TWO VALID STORES (A&B)
FOR GROUP 1 OF THE CACHE. WHEN A CACHE-FLUSH
IS ]SSUED, 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 1S CHECKED THAT THE TEST-DATA WHICH
WAS HIT (MADE PRECIOUSLY) IN GROUP O IS NO
MORE A HIT, EACH LOCATION OF THE TEST-DATA
BLOCK 1S 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 1S REFERENCED AGAIN. IT IS CHECKED
IF IT WAS A MISS. THE WHOLE TEST IS REPEATED
USING VALID-STORE B (1).

CHECK CACHE TURNS OFF WHEN FLUSH IS DONE WITH
IvSS SET

THIS TEST CHECKS THAT IF CACHE-FLUSH IS DONE
(SETTING CF), WHEN [VSS 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 CHECK IT IS A MISS. THE
£§8£E§S REPEATED FOR BOTH GROUPS AND VALID

SEQ 0027




K
TEST SO CHECK CACHE TURNS OFF ON A BACK-TO-BA(K FLUSH

TEST 51

TEST 52

TEST 53

2

THIS TEST CHECKS THAT ThE CACHE TURNS OFF AND
FORCES ALL REFERENCES TO THE MAIN MEMORY WHEN
BACK-TO-8A(K CACHE FLUSHES ARE DONE. WHEN A
CACHE FLUSH IS INITIATED WHILE THE PREVIOUS
ONE IS IN PROGRESS, IT IS KNOWN AS
BACK-TO-BA(K FLUSH.

CHECK CACHE-BYPASS

THIS TEST CHECKS THE CACHE BYPASS FUNCTION.
WHEN THE °‘BYPASS CACHE'' IS SET IN THE CACHE
CONTROL REGISTER ALL REFERENCES ARE FORCED T0
MAIN MEMORY. IF A READ DR WRITE HIT OCCURS
THAT LOCATION IS INVAL- -IDATED IN THE TAG
STORE.  FIRST, THE TEST CODE IS MADE HIT IN
GROUP 1 BY FORCE-REPLACING GROUP 1. THEN THE
TEST-DATA IS MADE HIT IN GROUP Q.
CACHE-BYPASS IS SET AND THE TEST DATA (WHICH
HAS BEEN CACHED IN GROUP 0) IS REFERENCED.
THE REFERENCES ARE CHECKED FOR MISSES (THE
TEST-DATA INSIDE THE CACHE GROUP-0 SHOULD
HAVE BEEN INVALIDATED WHEN REFERENCES WERE
MADE WITH CACHE-BYPASS SET.) THE ENTIRE TEST
IS REPEATED, SELECTING THE OTHER VALID STORE
AND THEN WITH TEST-DATA IN GROUP 1.

CHECK CACHE IS BYPASSED ON ASRB OPERAND

THIS TEST CHECKS THAT THE CACHE IS BYPASSED
ON THE OPERAND OF THE ASRB INSTRUCTION AND
ALSO THE OPERAND IS INVALIDATED. TEST-CODE
(INCLDING THE OPERAND OF THE ASRB) IS MADE
HIT IN GROUP 1. THEN ASRB INSTRUCTION IS
EXECUTED ON THE CACHLD OPERAND. IT IS
CHECKED IF THE REFERENCf 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 (HECKS THE PARITY
CHECKERS.
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TEST 54 CHEZK THAT CACHE-MISS OCCJRS ON A VALID STORE

TEST 55

TEST 56

TEST 57

TEST 60

PARITY 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 PERFORMCD TO
THE MAIN MEMORY. THIS TEST IS PERFORMED WITH
THE 'DISABLE TRAPS'' BIT OF THE CACHE CONTROL
REGISTER SET, THUS A PARITY ERROR TRAP WILL
NOT OCCUR. THIS IS DONE SO THAT THE HIT-MISS
REGISTER CAN BE READ WITHOUT LOSING THt
INFORMATION CONTAINED IN IT.

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

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

CHECK BYP ON USER PAGE BITS

THIS TEST IS EXECUTED ONLY ON KB11-E/EM/(M

CHECK CACHE BYPASS ON VIRTUAL PAGE

THIS TEST IS EXECUTED ONLY ON KB11-E/EM/CM
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1 _TITLE CEKBD-E 11/70 CACHE #2
2 S«COPYRIGHT (C) 1975, 1980
3 ‘eDIGITAL EQUIPMENT CORP.
§ qnavuano MASS. 01754
6
? -ruxs PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
g -PACKAGE (MAINDEC=-11-DZQAC=C3). JAN 19, 1977,
10 000001 sr~=1
11 160000 $SWR=160000 -HALT ON ERROR, LOOP ON TEST. INHMIBIT ERROR TYPOUT
12 167400 $35WR=167400
}2 000200 $ SWRMK =200
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i ]
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3 000700 SUPSTK= STACK=200 - SUPERVISOR STACK
35 000600 USESTK= STACK=-300 USER STACK
36 .EQUIV EMT,ERROR “BASIC DEFINITION OF ERROR CALL
37 JEQUIV I0T.SCOPE S:BASIC DEFINITION OF SCOPE CALL
38 177776 PS= 177776 - SPROCESSOR STATUS WORD
39 .EQUIV PS,PSW
40 177774 STKLMT= 177774 ::STACK LIMIT REGISTER
41 177772 PIRG= 177772 " *PROGRAM INTERRUPT REQUEST REGISTER
42 1727570 DSWR- 177570 - HARDWARE SWITCH REGISTER
&3 177570 DDISP= 177570 " "HARDWARE DISPLAY REGISTER
2@ 177546 LKS= 177546 LILINE CLOCK (KW11-L) STATUS REGISTER
46 -*MISCELLANEOUS DEF INITIONS
47 000011 HT= 11 ..CODE FOR HORIZONTAL TAB
48 000012 LF= 12 SCODE LINE FEED
49 000015 CR= 15 :CODE CARRIAGE RETURN
g? 000200 CRLF= 200 ..cooe FOR CARRIAGE RETURN-LINE FEED
52 ; *oENERAL PURPOSE REGISTER DEF INITIONS
53 000000 RO- %0 - -GENERAL REGISTER
84 000001 R1= 4 -GENERAL REGISTER
55 000002 R2- X2 ::GENERAL REGISTER
56 000003 R3= 13 " GENERAL REGISTER
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57 000004 Ré= :;GENERAL REGISTER
58 000005 RS= x5 ; :GENERAL REGISTER
59 000006 R6= 26 : :GENERAL REGISTER
&0 000007 R7= X7 :;GENERAL REGISTER
61 .EQUIV RO,R10 : :GENERAL REGISTER
62 JEQUIV R1,R1 ; ;GENERAL REGISTER
63 JEQUIV R2.R12 ; :GENERAL REGISTER
64 EQUIV R3.R13 :;GENERAL REGISTER
65 .EQUIV R4 R4 ; ;GENERAL REGISTER
66 .EQUIV RS.R1S ::GENERAL REGISTER
67 000006 SP= X6 :;STACK POINTER
68 .EQUIV SP.KSP ::KERNEL STACK POINTER
69 .EQUIV SP,SSP ; :SUPERVISOR STACK POINTER
70 .EQUlVY SP,USP ::USER STACK POINTER
;} 000007 PC= X7 ; ;PROGRAM COUNTER
73 :«PRIORITY LFVEL DEFINITIONS
74 000000 PRO- 0 :;PRIORITY LEVEL O
75 000040 PR1= 40 ;:PRIORITY LEVEL 1
76 000100 PRZ2= 100 ::PRIORITY LEVEL 2
77 000140 PR3= 140 ::PRIORITY LEVEL 3
78 000200 PR4= 200 ::PRIORITY LEVEL 4
79 000240 PRS= 240 ::PRIORITY LEVEL S
80 000300 PR6= 300 ::PRIORITY LEVEL 6
g} 000340 PR7= 340 ::PRIORITY LEVEL 7
83 :%''SWITCH REGISTER'' SWITCH DEFINITIONS
84 100000 SWis5= 100000
85 040000 SWié= 40000
86 020000 Swi3= 20000
87 010000 sSwi2= 10000
88 004000 SWil= 4000
8% 002000 SW10= 2000
90 001000 sSw)9= 1000
9 000400 wWw08= 400
92 000200 SeQ7= 200
93 000100 SwO6= 100
94 000040 Sw05= 40
95 000020 SwO4= 20
96 000010 Sw03= 10
97 000004 Swi2= 4
98 000002 SWwol1= 2
99 000001 SWwo0= 1

100 LEQUIV  SWO9,SW9
107 .EQU]V SWOB,SW8
102 LEQUIV SWO7,SW7
103 LEQUIV  SW06,SWH
104 LEQUIV  SWO5,SWS
105 LEQUIV  SW04, SWé
106 LEQUIV SW03,SW3
107 LEQUIV SW02,Sw?
108 LEQUIV  SWOT,SwWi
09 LEQUIV SWOO0, SWO

10
1 ;«DATA BIT DEFINITIONS (BITOO TO BIT1S)
12 100000 BIT15= 100000
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000250

177740
177742
177744
177746
177750
177752

177760

0
10:38 PAGE &

13-MAR-80
BASIC DEFINITJIONS
BIT14= 40000
81T13= 20000
BIT12= 10000
BIT11= 4000
BIT10= 2000
BIT09= 1000
BIT08= 400
BIT07= 200
BITO6= 100
BITOS= 40
BITO4= 20
81T03= 10
BITO2= 4
BITO1= 2
BIT00= 1

.EQUIV BIT04,BITS
.EQUIV BIT03,BIT3
.EQUIV BIT02,BIT?
.EQUIvV BIT01.BIT1
.EQUIV BIT00,BITO

;*BASIC ''CPU" TRAP VECTOR ADDRESSES

ERRVEC= 4
RESVEC= 1
TBITVEC=1
TRTVEC= 1
BPTVEC= 1
JOTVEC= 20
PWRVEC= 24
EMTVEC= 30
TRAPVEC=34
TKVEC= 60
TPVEC= 64
LKVEC= 100
CACHVEC=114
PIRQVE(C=240
MMVEC= 250

:;TIME OUT AND OTHER ERRORS
::ﬁ;§§g¥$o AND ILLEGAL INSTRUCTIONS
;: TRACE TRAP

: :BREAKPOINT TRAP (BPT)

;s INPUT/0UTPUT TRAP (I0T) ««SCOPL =+
: ;POMER FAIL

;:EMULATOR TRAP (EMT) «»ERROR«*
::"TRAP"" TRAP

::TTY KEYBOARD VECTOR

::TTY PRINTER VECTOR

;:LINE CLOCK (KW11-L) VECTER
::CACHE ERROR INTERRUPT VECTOR

: :PROGRAM INTERRUPT REQUEST VECTOR
: -MEMORY MANAGEMENT VECTOR

.SBTTL CACHE REGISTER DEFINITIONS

LOADRS = 177740 :;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR

HIADRS = 177742 ;;UPPER SIX BITS OF ADDRESS THAT (CAUSED ERROR
MEMERR = 177744 ;s CACHE ERROR REGISTER

CONTRL = 177746 ; ;MEMORY CONTROL REGISTER

MAINT = 177750 ; JMEMORY MAINTENENCE REGISTER

HITMIS = 177752 :HIT MISS REGISTER '"1"" IMPLIES HIT IN CACHE

.SBTTL (CPU REGISTER DEFINITIONS

SIZELO = 177760

;:MEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR

SEQ 0029
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13-MAR-80 09:59 CPU REGISTER DEF INITIONS
::;70 GET TO THE LAST 32 WORDS OF MEMORY
177762 SIZEH] = 177762 ;;HIGH SIZE REGISTER, RESERVED FOR FUTURE USE
;s CURRENTLY ALL ZERO
177764 SYSTID = 177764 ;;SYSTEM ID REGISTER
177766 CPUERR = 177766 ::CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED
;;THE TRAP TO ERRVEC (000004)
.SBTTL MEMORY MANAGEMENT DEF INITIONS
: *MEMORY MANAGEMENT STATUS REGISTER ADDRESSES
177572 MMR0= 177572
177574 MR1= 177574
177576 MMR2= 177576
172516 MMR3= 172516
.EQUIV MMRO,SRO
.EQUIV MMR],SRI]
.EQUIV MMRZ2,SR?
.EQUIV MMR3,SR3
:*USER *'l'* PAGE DESCRIPTOR REGISTERS
177600 UIPDRO= 177600
177602 UIPDR1= 177602
177604 UIPDR2= 177604
177606 UIPDR3= 177606
177610 UIPDR&4= 177610
177612 UIPDRS= 177612
177614 UIPDR6= 177614
177616 UIPDR7= 177616
;~USER 'D'' PAGE DESCRIPTOR REGISTORS
177620 UDPDRO= 177620
177622 UDPDR1= 177622
177624 UDPDR2= 177624
177626 UDPDR3= 177626
177630 UDPDR4= 177630
177632 UDPDRS= 177632
177634 UDPDR6= 177634
177636 UDPDR7= 177636
;*USER ''I'" PAGE ADDRESS REGISTERS
177640 UIPARO= 177640
177642 UIPAR1= 177642
177644 UIPARZ= 177644
177646 UIPAR3= 177646
177650 UIPAR4= 177650
177652 UIPARS= 177652
177654 UIPARG= 177654
177656 UIPAR7= 177656

SeEa 0030
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552 :=USER 'D’" PAGE ADDRESS REGISTERS
227 177660 UPPARO= 177660
228 177662 UDPAR1= 177662
229 177664 UDPARZ= 177664
230 177666 UDPAR3= 177666
23 177670 UDPAR4L= 177670
232 177672 UDPARS= 17767¢
233 177674 UDPARG= 177674
S%é 177676 UDPAR7= 177676
5%9 :«SUPERVISOR ''I'* PAGE DESCRIPTOR REGISTERS
238 172200 SIPDRO= 172200
239 172202 SIPDR1= 172202
240 172204 SIPDR2= 172204
261 172206 SIPDR3= 172206
262 172210 SIPDR4= 172210
2463 172212 SIPDRS= 172212
244 172214 SIPDR6= 172214
522 172216 SIPDR7= 172216
gzg :«SUPERVISOR 'D'' PAGE DESCRIPTOR REGISTERS
249 172220 SDPDRQO= 172220
250 172222 SDPDR1= 172222
251 172224 SDPDR2= 172224
252 172226 SDPDR3= 172225
25% 172230 SDPDR4= 172230
254 172232 SDPDRS= 172232
255 172234 SDPDR6= 172234
ggg 172236 SDPDR7= 172236
sgg -*SUPERVISOR '‘I'" PAGE ADDRESS REGISTERS
260 172240 SIPARD= 172240
261 172242 SIPAR1= 172242
2672 172244 SIPAR2= 172244
263 172246 SIPAR3= 172246
264 172250 SIPARL= 172250
265 172252 SIPARS= 172252
266 172254 SIPARG6= 172254
gg; 172256 SIPAR7- 172256
Sgg :*SUPERVISOR 'D"' PAGE ADDRESS REGISTERS
271 172260 SDPARQO= 172260
272 172262 SDPAR1= 172262
273 172264 SDPAR2= 172264
274 172266 SDPAR3= 172266
275 172270 SDPARGL= 172270
276 172272 SDPARS= 172272
2’7 172274 SDPARG= 172274
S;g 172276 SDPAR7= 172276

;*KERNEL "'I'" PAGE DESCRIPTOR REGISTERS
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81

282 172300
283 172302
284 172304
285 172306
286 172310
287 172312
288 172314
289 172316
290

29

292

293 172320
294 172322
295 172324
296 172326
297 172330
298 172332
299 172334
300 172336
30

302

303

304 172340
305 172342
206 172344
307 172346
308 172350
309 172352
310 172354
N 172356
312

313

314

315 172360
36 172362
217 172364
318 172366
319 172370
320 172372
321 172374
322 172376
323

324

325

o6

327

328

129

130

b33

332

333 170200
334 170202
135 " 70204
3¢ * 70206

G 3
13-MAR-80 10:38 PAGE 7
MEMORY MANAGEMENT DEF INITIONS

K1PDRO= 172300
KIPDR1= 172302
KIPDR2= 1723064
KIPDR3= 172306
KIPDR4= 172310
K]PDRS= 172312
KIPDR6= 172314
KJPDR7= 172316
:«KERNEL ‘D'’ PAGE DESCRIPTOR REGISTERS
KDPDRO= 172320
KDPDR1= 172322
KDPDR2= 172324
KDPDR3= 172326
KDPDR4= 172330
KDPDRS= 172332
KDPDR6= 172334
KDPDR7= 172336

KIPARO= 172340
K]PART= 1

KIPAR2= 172344
KIPAR3= 172346
KIPAR4= 172350
KIPARS= 172352
KIPARG= 172354
KIPAR?= 172356

;*KERNEL ‘D'’ PAGE ADDRESS REGISTERS

KDPARO= 172360
KDPAR1= 172362
KDPAR2= 172364
KDPAR3= 172366

KDPAR4L= 172370
KDPARS= 172372
KDPARG= 172374
KDPAR7= 172376

.SBTTL UNIBUS MAP REGISTER DEF INITIONS

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

MAPLOO = 170200
MAPHOO = 170202
MAPLO1 - 170204
MAPHO1 = 170206

SEQ 0032
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170210
170212
170214
170216
170220

170366
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UNIBUS MAP REGISTER DEF INITIONS

MAPLQ?
MAPHOZ
MAPLO3
MAPHO3
MAPL 04
MAPHOS
MAPL QS
MAPHOS
MAPL 06
MAPHOG
MAPLO7
MAPHO?7
MAPL 10
MAPH10
MAPL 11
MAPH1?
MAPL 12
MAPH1?2
MAPL 13
MAPH13
MAPL 14
MAPH14
MAPL15
MAPH15
MAPL 16
MAPH16
MAPL17
MAPH17
MAPL 20
MAPH20
MAPL 21
MAPHZ1
MAPL 2?2
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170210

170364
170366

H 3

ta
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393
364
395
196
397
198
199
400
L0

602
403
404
405
406
407
408
409
410
41

412
413
414

415
416
417
418
619
420
421

622
423
(24

425

4«26
427
428
429
430
43

432
433
34
435
436
437
438
439
440
XA

442
463
L4464
445
446
467
448
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000054
000034
000014

177766

177752
177744

000011

I
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UNIBUS MAP REGISTER DEF INJTIONS

MAPL 36
MAPH36
MAPL 37
MAPH37
L.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
LEQUIV
-EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQULV
.EQUIV
EQUIV

TAB 11

Hnnmn

170370
170372
170374
170376
MAPLOV ,MAPLO
MAPHOO , MAPHO
MAPLOT ,MAPL ]
MAPHO1 ,MAPH1
MAPLOZ \MAPL 2
MAPHOZ2 ,MAPH?
MAPL 03 ,MAPL 3
MAPHO3 ,MAPH3
MAPL 04 ,MAPL 4
MAPHO4 ,MAPH4
MAPL OS5 ,MAPL 5
MAPHOS , MAPHS

;DEF INITIONS

VSPE=BIT15
1vSS=BIT14
vSIu=8IT13
VCIP=BIT1?
DMMA=BIT11
FVPE=BIT10
ucB=B1TY
FCAC=B]TS
S1=8IT5
S0=BIT4
M1=8IT13
Mo=BI1T2
DUTBIT1
pT=8IT0

BYP=BIT15

STMOM1=B]T5+BIT3
SOMOM1=B]T4+B1 T3+
MOM1=BIT3+B]T?2

CONTRL=177746
HITMIS=177752
MSER=177744

+8
8

SEQ 0034!
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449
650
651

452
453
454
455
456
457
458
459
460
461

462
463
464
465
466
467
468
469
470
471

0§72
473

474

475

476

000174
000176

000200

000046
000052

000024
000044

001400
001400
001402
001404
001406
0014610
001412

000044
000030
000054
000034
000014
000014
160000
142000
144000
001400

11/70 CACHE #2 MACY'Y 30A(1052)
13-MAR-80 09.59

004146

J
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3

UNIBUS MAP REGISTER DEF INITIONS SEQ 0035
S 1M0=44
50M1=30
STMOM1 =54
SOMOM1=34
M1M0=14
MOM1 =M1M0
TESTR1=140000
TESTR2=142000
TESTR3=144000
STACK=1400
"SBTTL TRAP CATCHER
=0
S«ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A ', 42, HALT"
" «SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
'LOCATION o CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS
DISPREG: uono 0 ::SOF TWARE DISPLAY REGISTER
SWREG: .WORD O . SOFTWARE SWITCH REGISTER
"SRTTL STARTING ADDRESS(ES)
ImP S¥START ::JUMP TO STARTING ADDRESS OF PROGRAM
_SBTTL ACT11 HOOKS
tﬁQ**'**ﬂ'!i’ttitttttti*t't**tt*ttﬁ**tﬁﬁ*ﬁ‘itttitﬁiiiiitttttitttt
“100KS REQUIRED BY ACT11
ssxgc- :SAVE P
iEggAD s:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
"WORD 0 ::2)SET LOC.52 TO ZERO
.=$SVP(C :: RESTORE PC
.~1400
"SBTTL APT PARAMETER BLOCK
""ttl"l’tttttttﬁ**t*ﬁ*****iittti*ttti*tt*t**ttt*t*tttttiltttlittttt
:SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
; tﬁIttﬁﬁt.'tittﬁittttttt*t*ttttt*t**t**‘*ttttttttttttttttttttttt
.$X=. .:SAVE CURRENT LOCATION
224" :ISET POWER FAIL TO POINT TO START OF PROGRAM
200 SFOR APT START UP
=44  ::POINT TO APT INDIRECT ADDRESS PNTR,
$APTHDR - :POINT TO APT HEADER BLOCK
=.8X  :-RESET LOCATION COUNTER
tttﬁit**tﬁttttttttt*ﬁ't*t*t**t**itttttt*tﬁtttﬁt*ttttt‘itttttttt
SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
“INTERFACE SPEC.
$SAPTHD :
$HIBTS: .WORD O ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
SMBADR: .WORD SMAIL  ::ADDRESS OF APT MAILBOX (BITS 0-15)
$TSTM: .WORD 10 “IRUN TIM OF LONGEST TEST
$PASTM: .WORD 25 ;IRUN TIME ‘IN SECS. OF TST PASS ON 1 UNI! (QUICK VERIFYV)
SUNITM: .WORD “ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNI?

WORD  SETEND-SMAIL/Z ;:LENGTH MAILBOX-E TABLE (WORDS)
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SEQ 0036
505
506
507
508
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COMMON TAGS
.SBTTL COMMON TAGS

;tttt'lttt'tt't.ttltt'tttt.tttttttttIﬁﬁ..'..QQ.'.‘...'.....'....

S~THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

;*USED IN THE PROGRAM.

S$CMTAG:

$TSTNM:
$ERFLG:
SICNT:

$LPADR:
$SLPERR:

$ERTTL: .

SITEMB:

SERMAX: .
$ERRPC: .

$GDADR:

$8DADR: .
$GDDAT: .
$8DDAT: .

$SAUTOB:

$INTAG: .

SWR:

DISPLAY:

$TKS:
$TKB:
$TPS:
$TP8:
$SNULL :

SFILLS: .

$FILLC:
STPFLG:
$SREGAD:

SREGO:
$REG]:
$REGZ:
$REG3:
$REG4S:
$REGS:

.=1500

.WORD
.BYTE

lelolelelolololalalolldelelelelelslole)

oo
EU’
o
o

no

OOOOOOOOOOO0OOOOOO OO—NO

;:START OF

:;CONTAINS
; ;CONTAINS
;s CONTAINS
;s CONTAINS
2 s CONTAINS
;s CONTAINS
: :CONTAINS
; ;CONTAINS
; CONTAINS
; ;CONTAINS
: :CONTAINS
; ;:CONTAINS
:;CONTAINS

COMMON TAGS

THE TEST NUMBER

ERROR FLAG

SUBTEST ITERATION COUNT
SCOPt LOOP ADDRESS
SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERROR INSTRUCTION
ADDRESS OF °'GOOD' DATA
ADDRESS OF 'BAD' DATA
*GOOD* DATA

'BAD®' DATA

2 ;RESERVED--NOT TO BE USED

;;AUTOMATIC MODE INDICATOR
;. INTERRUPT MODE INDICATOR

: :ADDRESS OF SWITCH REGISTER

: :ADDRESS OF DISPLAY REGISTER
;;TTY KBD STATUS

J:TTY KBD BUFFER

::TTY PRINTER STATUS REG. ADDRESS
::TTY PRINTER BUFFER REG. ADDRESS

;- CONTAINS
; - CONTAINS

NULL CHARACTER FOR FILLS
# OF FILLER CHARACTERS REQUIRED

;2INSERT FILL CHARS. AFTER A 'LINE FEED"

;. 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
;s CONTAINS THE ADDRESS FROM

;sWHICH (SREGO) WAS OBTAINED

; sCONTAINS
: :CONTAINS
;s CONTAINS
; ; CONTAINS
1 :CONTAINS
: ;CONTAINS
: ;CONTAINS
: ;CONTAINS
: ;CONTAINS
: :CONTAINS
;s CONTAINS
; ;CONTAINS
: :CONTAINS
:;CONTAINS
2 CONTAJINS
: ;CONTAINS
: ;CONTAINS

( (SREGAD) +0)
( (SREGAD) +2)
((SREGAD) +4)
(SREGAD) +6)
(SREGAD) +10)
(SREGAD) +12)
(SREGAD) +14)
(SREGAD) +16)
gSREGAD)+20)
(
(
(

SREGAD) +26)
SREGAD) +30)
(SREGAD) +32)
((SREGAD) +34)
((SREGAD) +36)
( (SREGAD) +40)

(
(
(
(
(
(
(
(
(
(
(

SEC 0037
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COMMON TAGS
$REG21: .WORD O ; :CONTAINS ((SREGAD)+4?2)
SREG22: .WORD O :2CONTAINS ((SREGAD)+44)
$REGZ23: .WORD 0 :;CONTAINS ((SREGAD) +46)
$TMPO: .WORD O ;2USER DEF INED
$TMP1: .WORD O ;sUSER DEF INED
$TMP2: WORD O :JUSER DEF INED
$TMP3: .WORD O :JUSER DEF INED
$STMPS: WORD O ;JUSER DEF INED
$TMPS: WORD O :JUSER DEF INED
$STMPG: .WORD O :;USER DEF INED
$TMP7: _WORD O ;;USER DEF INED
$TMP10: . WORD O : ;USER DEF INED
$TMP11: .WORD O : 2USER DEF INED
$STMP12: .WORD O ; JUSER DEF INED
$TMP13: _WORD O :JUSER DEF INED
$TMP14: WORD O ::USER DEF INED
$STMP15: WORD O ;JUSER DEF INED
$STMP16: .WORD O :JUSER DEF INED
$TMP17: .WORD O ; JUSER DEF INED
$STMP20: .WORD O :;USER DEF INED
$TMP21: WORD O :JUSER DEF INED
$TMP22: .WORD O :JUSER DEF INED
$TMP23: .WORD O ..USER DEF INED
$TIMES: O NUMBER OF ITERATIONS
$ESCAPE: 0 ESCAPE ON ERROR ADDRESS
$BELL: .ASCIZ <207><377><377> ..CODE FOR BELL
$QUES: .ASCII /7/ ;JQUESTION MARK
$CRLF: .ASCII <15> ::CARRIAGE RETURN
$LF: ASCIZ <12 ::LINE FEED

;;twtt**tit*i*!ttttﬁtttttt*itttttttttt*ﬁ*t*ttt*titttttttttttttttt

.SBTTL APT MAJLBOX-ETABLE

001746

:;t*t*t*tt**t**ﬁ*‘***'****t'ﬁtttttitt**t**ttt*tttttttttttttttttit

.EVEN

SMAIL : ;:APT MAILBOX

$MSGTY: .WORD  AMSGTY ;.MESSAGE TYPE CODE

$FATAL: .WORD  AFATAL ;. FATAL ERROR NUMBER

STESTN: .WORD  ATESTN ;;TEST NUMBER

$PASS: .WORD  APASS  ;;PASS COUNT

$DEVCT: .WORD  ADEVCT ;.DEVICE COUNT

SUNIT: .WORD AUNIT  :;1/0 UNIT NUMBER

$MSGAD: .WORD  AMSGAD ;;MESSAGE ADDRESS

$MSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH

SETABLE: ;;APT ENVIRONMENT TABLE
SENV: .BYTE  AENV : ;ENVIRONMENT 8YTE

SENVM: _BYTE  AENVM  ;;ENVIRONMENT MODE BITS
$SWREG: .WORD  ASWREG ;;APT SWITCH REGISTER

SUSWR: .WORD  AUSWR ..USER SWITCHES

$CPUOP: .WORD  ACPUOP ;.CPU TYPE,OPTIONS

o™ BITS 15-11=CPU TYPE

b 11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
J* 11/70=06.PDQ=07,0=10
i BIT 10=REAL TIME CLOCK

* BIT 9=FLOATING POINT PROCESSOR
M BIT 8=MEMORY MANAGEMENT
$ETEND:

SEQ 0038
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CExBDE .P11 13-MAR-80 09:59 APT MA]LBOX~-ETABLE SEQ 0039
621 MEXIT
622 001746 000 KBY1E: .BYIE O ;1174 WITHOUT MP CACHE FLAG
623 001747 000 KB11EM: .BYTE O ;1174 WITH MP CACHE FLAG
624 001750 000 KB11(M: .BYTE O ;KB11CM FLAG (1170 WITH MP MODS)
gsg 001751 000 CISP: BYTE O ;CISP OPTION PRESENT FLAG

627 ;:OPCODE FOR MFPT INSTRUCTION (AVAILABLE ON KB11-E AND KB11-EM ONLY)
628 000007 MFPT=7




CExBO-t

11/70 CACHE #2 MACY1T 30A(1052)

CEXBOE .P1

001752

001752
001760

001762
001770

001772
002000

002002
002010

002012
002020

002022
002030

002032
002040

002042
002050

002052
002060

002062
002070

002072
002100

002102
002110

002112

13-mMAR-80 09:59

072022
114521

072107
114525

072301
1146525

072415
114525

072530
114533

072610
114533

072670
114533

072762
114533

073053
114543

0731461
114554

073266
114562

073346
114567

073405

111261

111334

111334

111334

111435

111435

111435

111435

111467

111543

111636

11171

112004

115044

115056

115056

115056

115074

115074

115074

115074

115116

115142

115160

115174

115210

13-MAR-80
ERROR POINTER

.SBTTL ERROR

8
10:38 PAGE 15
TABLE

POINTER TABLE

:«THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OC(UR.

;+THE INFORMA
:*LOCATION 8]
S«NOTET:
:*NOTE?2:

EM
DH
; DT
. DF

s Sa W,
» ® »»

$ERRTB:

:ERROR TABLE
;ITEM 1
. WORD

JITEM 2
.WORD

JITEM 3
. WORD

JITEM &
.WORD

SJITEM 5
.WORD

JITEM 6
.WORD

JITEM 7
. WORD

;ITEM 10

JITEM M

JITEM 12
.WORD

JITEM 13

SITEM 14

;ITEM 15

TION IS OBTAINED BY USING THE INDEX NUMBER FOUND [N

TEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.
IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP().
EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS

; ;POINTS TO THE ERROR MESSAGE
;sPOINTS TO THE DATA HEADER
;;POINTS TO THE DATA

;;POINTS TO THE DATA FORMAT

FOR ERROR TYPE OQUT:
EM1,DH1,DT1,DF1

EM2.DH2.DT2 ,DF2
EM3,DM3,DT3,DF3
EM4 ,DH4L DTS ,DF 4
EMS,DH5,DT5,DF5
EM6.DH6.DT6,DF6
EM7 ,DH7 ,DT7 ,DF7
EM10,DH10,DT10,DF10
EM11,DH11,DT11,DF 11
EM12.DH12,DT12,DF12
EM13,DH13,DT13,DF13
EM14 ,DH14,DT14,DF 14

EM15,DH15,DT15,DF 15

“FQ@ 0040




(ExBD-t

(e xBOE

P11
002120

002122
0021

002132
002140

002142
002150

002152
002160

002162
002170

002172
002200

002202
002210

002212
002220

002222
002230

002232
002240

002242
002250

002252
002260

002262
002270

002272
002300

002302
002310

002312
002320

002322
002330

002332
002340

13-MAR-80 09:59

114574

073455
114576

07353
114604

073531
114604

073612
114634

073676
114662

076112
114665

073676
114662

074112
114665

074246
114672

074413
114676

073676
114662

074560
114665

073676
114662

074560
114665

074717
114703

075023
114703

075132
114710

075264
114714

112030

112116

112116

112176

112251

112320

112251

112320

112410

112455

112251

112320

112251

112320

112547

112547

112627

112674

11/70 CACHE #2 MACY1T 30A(1052)

115216

115234

115316

115400

115456

115466

115502

115512

115526

115540

115554

115564

115600

115610

115624

115624

115640

115652

13-MAR-80
ERROR POINTER TABLE

:JTEM

:1TEM

16

17

WORD

:1TEM 20

:1TEM

:ITEM

21
-WORD

22

:ITEM 23

JITEM 24

JITEM

SITEM

JITEM

;ITEM

JITEM

JITEM

JITEM

JITEM

;ITEM

JITEM

JITEM

:ITEM

25

26

27

30

3

32

33

34

35

36

37

40

.WORD

.WORD

.WORD

. WORD

.WORD

.WORD

.WCRD

-WORD

.WORD

.WORD

.WORD

C
10:38 PAGE 16
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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,DF27
EM30,DH30,DT30,DF 30
EM31,DH31,0T731,DF 31
EM32,DH32,DT32,DF 32
EM33,DH33,D733,DF 33
EM34 ,DH34,DT34,DF 34
EM35,DH35,DT135,DF 35
EM36,DH36,0T36,DF 36

EM37.DH37,D137,DF 37

SEQ 0041




l

(ExBD-C
(EXBODE .

741
762
743
764
765
766
747
748
769
750
751

752
75%
754
755
756
757
758
759
760
761

762
763
764

765
766
767
768
769
770
771

772
773
774
775
776
777
778
779
780
781

782
783
784
785
786
787
788
789

11770 CACHE #2 MACY!11 30A(1052)

P11

002342
002350

002352
002360

002362
002370

002372
002400

002402
002410

002412
002420

002422
002430

002432
002440

002442
002450

002452
02460

002462
002470

002472
002500

002502
002510

002512
002514
002516
002520

002522
002524
002526
002530

13-MAR-80 09:59

075346
114726

075521
116722

075705
114722

076160
114726

076306
114736

076502
114736

076701
114755

077022
114755

076306
114736

076502
114736

076701
114755

077022
114755

077146
114771

-l—lo
-t ey
OMAN~N
—=PoN
ALY
O

113026

112761

112761

113026

113075

113075

113170

113170

113075

113075

113170

113170

113214

115700

115666

115666

115700

115722

115722

115762

115762

116014

116014

116054

116054

116106

13-MAR-80
ERROR POINTER TABLE

:ITEM

:ITEM

:ITEM

:1TEM

JITEM

JITEM

JITEM

ITEM

:1TEM

JITEM

;ITEM

;ITEM

S1TEM

JITEM

.WORD
41

42
.WORD

43
.WORD

44
.WORD

45
.WORD

46
.WORD

47
-WORD

50
. WORD

51
.WORD

52
.WORD

53
.WORD

54
.WORD

55

EM55
DH55
DT55
0

56

EM56
DH55
DT55
0

D
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4

EM4C,DHL0,DT40,DF 4O
EM4L1 ,DH&GY ,DT4T ,DF 41
EM4L2 ,DHL2 ,DT42 DF &2
EM43,DH43,DT43,DF43
EM44 ,DHL4 ,DT44 ,DF 44
EM4LS ,DH4S ,DT45,DF 45
EM4L6 ,DHLE ,DTSLE ,DF 46
EM47 ,DH47 ,DT47 ,DF 47
EMS50,DH50,DT50,DF 50
EM51,DH51,DT5% ,DF 51
EM52,DH52,DT52,DF52
EM53,DH53,DT53,DF53

EMS4 ,DH54,DT54 ,DF 54

SEQ 0042
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(ExXBOE .P1M 13-MAR-80 09:59 ERROR POINTER TABLE SEQ 0043
97 ;JTEM S7
798
799 002532 077420 EMS?7
800 002534 113255 DHSS
801 002536 116116 DTS5
802 0025640 114774 DFS7
203
804
805 JITEM 60
806
807 002542 077461 EMG0
808 002544 113255 DHSS
809 002546 116116 DTSS
g}? 002550 114774 DF 61
812 ;1TEM 61
813
814 002552 077520 EM61
815 002554 113255 DH55
816 002556 116116 DTS5
817 002560 114774 DF61
818
819
820 ;ITEM 62
821
822 002562 077607 EM62
823 002564 113255 DHSS
824 002566 116116 DTS5
825 002570 114774 DF62
826
827
828 JITEM 63
829
830 002572 077641 EMG3
831 002574 113255 DHS55
832 002576 116116 DTS5
833 002600 114774 DF 63
834
835
836 JITEM 64
837
838 002602 077717 EM64
839 002604 113255 DHSS
840 002606 116116 DTS5
841 002610 114774 DF 64
842
843
844 JITEM 65
845
846 002612 100000 EM6S
847 002614 113255 DHSS
848 002616 116116 DTSS
B49 002620 114774 DF 65
i

852 JITEM 66
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CEXBOE .P11 13-MAR-80 09:59 ERROR POINTER TABLE SEC 0044

853

856 002622 100066 EMO6
855 002626 1132M DH66
856 002626 116124 D166
857 002630 114776 DF 66
858

859

860 SITEM 67
B61

862 002632 100176 EME7
863 002634 113271 DH66
864 002636 116124 D166
B6S 002640 114776 DF67
866

867

868 JITEM 70
869

870 002642 10031° EM70
871 002644 113271 DHO6
872 002646 116124 DT66
gzz 002650 114776 DF 70
875 JITEM N
876

877 002652 100425 EM71
878 002656 113335 DH71
879 002656 116124 DT66
gg? 002660 114776 DF 71
882 CITEM 72
883

884 002662 100473 EM72
885 002664 113271 DH66
886 002666 116124 D166
887 002670 114776 DF72
888

889 SITEM 73
890

891 002672 100622 EM73
892 002674 113271 DHG6
893 002676 116124 D166
ggg 002700 114776 DF73
896 JITEM 74
897

898 002702 100732 EM74
899 002704 113271 DH66
900 002706 116124 DT66
901 002710 114776 DF 74
902

903 ITEM 75
904

905 002712 101034 EM75
906 002714 113271 DHG6
907 002716 116124 D166
908 002720 114776 DF75
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CEXBOE .P11 13-mMAR-80 09:59 ERROR POINTER TABLE SEQ 0045
09
g}g SITEM 76
912 002722 101150 EM76
913 002726 113271 DH66
914 002726 116124 DT66
312 002730 114776 DF76
917 ITEM 77
918
919 002732 101261 EM?77
920 00273 11321 DH66
921 002736 116124 DT66
922 002740 114776 DE77
923
ggg ITEM O
926 002742 000000 000000 000000 .WORD 0,0,0,0
927 002750 000000
928
g%g ITEM O
931 002752 000000 00000C 000000 .WORD 0,0,0,0
ggg 002760 000000
g%g SITEM 0
936 002762 000000 000000 000000 .WORD 0,0,0.,0
937 002770 000000
938
939 ITEM 103
%0 002772 101524 EM103 :NO PARITY ERROR TRAP ON VALID STORE PARITY ERROR
941 002774 113255 DHS5
92 002776 116116 DTS5
322 003000 114774 DF103
322 SITEM 104
947 003002 101605 EM104 :TEST~DATA-REFERENCE GIVING VALID STORE PARITY
948 003004 113255 DHSS  :ERROR WAS NOT A MISS
949 003006 116116 DTS5
gg? 003010 114774 DF 104
32% CITEM 108
954 003012 1017M1 EM105 :FVPE DID NOT GET CLEARED AFTER VSPE OCCURED
955 003014 113255 DH55
956 003016 116116 DT55
gg; 003020 114774 DF105
ggg ITEM 106
961 003022 101765 EM106 ;VALID-STORE-PARITY-ERROR BIT DID NOT SET IN (CR ONVSPE
962 003024 113255 DH55
963 003026 116116 DTS5
964 003030 114774 DF 106




CExBD-E 11/70
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965
966
967
%68 003032
%9 003034
970 003036
971 003040
972
973
974
975 003042
976 003044
977 003046
978 003050
979

1003 003102

gRERSR

it il el i e el b i i ) ik =D ks —d e —nd

mlelalelclelelelele]w)
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ERROR POINTER TABLE
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000008 000000 000000

000000 000000 000000

000000 000000 000000

;1TEM

EM107
DH107
1107
DF107

;ITEM

EM110
DHS5
DT55
DF110

JITEM

EMI1
DH111
DTS5

DF111

JITEM
EM112
DH55
DTS5
DF112

:ITEM
EM113
DH6E6
DT66
DF113

JITEM

;ITEM
EMI15
DH115
DTS5
DF115

JITEM

JITEM

107

:FAST ADDRESS MEMORY PARITY ERROR 8ITS (&,S) NOT
;SET CORRECTLY [N MSER ON VSPE

110
;VvSIv SWITCHED ON VSPE

IRR
;MEMORY SYSTEM ERROR REGISTER COULD NOT BE CLEARED

112
;VSPE COULD NOT BE CLEARED IN C(R

113
sTEST-DATA-REFERENCE NOT A HIT

0
.WwORD 0,0.0.,0

115

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

116
.WORD  0,0,0,0

117
.wORD  0,0,0,0

SEQ 0046
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11770 CACHE #2 MACY!1 30A(1052)
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(ExBOE .P11

1021

1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1056
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076

003140

003210

003212
003214
003216
003220

003222
003224

003226
003230

003232

003240

003242
003244
003246
003250

003252
003254

RN

e e o

O NN \ho\gf\)
VN

O=-Hv O
— N YO - g NN
(. lalV.To SRV .TelV 1w’

— md e

102670
113524
116200
115002
103021

13524

000000 000000

000000 000000

000000 00000C

13-MAR-80

I
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ERROR POINTER TABLE

cITEM

:ITEM

JITEM

JITEM
EM123
DH123
DT123
DF123
JITEM
EM124
DH123
DT123
DF123

JITEM
EM125
DH125
DT125
DF100

JITEM
EM126

DH125
DT125
DF100

JITEM
EM127

DH125
DT125
DF100
; ITEM
EM130
DH130
DT123
DF123

JITEM
EM131
DH130

120
.WORD

121
. WORD

122
.WORD

123

124

125

126

127

130

13

0.0,0,0

0.0.,0,0

0.,0.0.0

;BYP BIT IN KIPDR COULD NOT BE CLEARED
: PC KIPDR  (KIPDR)
:BESRSC.SREGO.SREGT.O

;BYP BIT IN KIPDR (OULD NOT 8BE SET

;TEST DATA COULD NOT BE MADE HIT
; PC  (CR PARADR PAR PDR _ TST-~-DATA-ADR
; SERRPC,$REGO, SREGT, SREG2,,$REG3,$REGL 0

; TEST DATA REFERENCE NOT A MISS

;CACHED DATA WAS NOT FORCED A MISS ON VIRTUAL PAGE BYPASS

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

;BYP BIT IN SIPDR COULD NOT BE CLEARED
; PC SIPDR (SIPDR)

:BYP IN SIPDR COULD NOT BE SET

SEQ 0047
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CFKBDE .P11 13-MAR-80 09:59 ERROR POJINTER TABLE SEQ 0048
1077 003256 116170 DT123
1078 003260 115015 DF123
1079
:gg? :ITEM 132
1082 003262 1C3260 EM132 :BYP BIT IN UIPDR COULD NOT BE CLEARED
1083 003264 113642 DH132 ; PC UIPDR (UIPDR)
1084 003266 116170 DT123
1085 003270 115015 DF123
1086
1087 ;ITEM 133
1088 003272 103326 EM133 :BYP BIT IN UIPDR COULD NOT BE SET
1087 003274 113642 DH132
1090 003276 116170 pDT123
1091 003300 115015 DF123
1092 JITEM O
1093 003302 000000 000000 000000 WORD 0,0.0,0
1094 003310 (20000
1095 :ITEM O
1096 003312 000000 000000 000000 .WORD 0,0.0.,0
1097 003320 000000
1098 :ITEM 136
1099 003322 103370 113671 116216 LWORD EM136,DH136,DT136,DF136
1100 003330 115020
1101 :ITEM 137
1102 003332 103605 113671 116216 WORD EM137,DH137.,DT137,DF137
1103 003340 115020
1104 ;ITEM 140
1105 003342 104023 113736 116230 LWORD  EM140,DH140,DT160,DF140
1106 003350 115024
1107 :ITEM 141
1108 003352 104364 113736 116230 LWORD EM141,DH141,DT141,DF141
1109 003360 115024
1110 JITEM 142
1111 003362 104724 113736 116230 .WORD EM142.DH1462,0T142,DF142
1112 003370 115024
1113 :ITEM 143
1114 003372 105266 113736 116230 .WORD EM143,DH143,DT1463,DF143
1115 003400 115024
1116 :ITEM 144
1117 003402 105627 113736 116230 JWORD EM144,DH144,DT146 ,DF 144
1118 003410 115024
1119 :ITEM 145
1120 003412 106161 113736 116230 .WORD  EM145,DH145,DT145,DF 145
1121 003420 115024
1122 JITEM 146
1123 003422 106512 113736 116230 .WORD EM146,DH146,DT146,DF 146
1126 003430 115024
1125 :1TEM 147
1126 003432 107045 113736 116230 JWORD EM147,.DH147,DT147,DF147
1127 003440 115024
1128 JITEM 150
1129 003442 107377 114001 116242 .WORD EM150,DH150,DT150,DF150
1130 003450 115030
"N ) JITEM 151
1132 003 "2 107463 114065 116254 .WORD  EM151,DH151,DT151,DF151
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N

B omd o e d e e d e ol i d d o —d b
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003460

003462
003470

003472
003500

003502
003510

003512
003520

003522
003530

003532
003540

003542
003550

003552
003560

003562
003570

003572
003600

003602
003610

003612
003620

003622
003630

003632
003640

003642
003650

003652

13-MAR-80 09:59

115034

107463
115034

07663
5034

107675
115037

107727
115037

114134

116203

114265

114323

1146361

000000

114417

114445

114475

114475

114475

114475

114475

114475

114475

114475

116254

116254

116264

116264

116264

000000

116254

116254

116276

116276

116276

116276

116276

116276

116276

116276

13-MAR-80
ERROR POINTER TABLE

:1TEM

:ITEM

:ITEM

:ITEM

;1TEM

152
.WORD

153

;ITEM O

JITEM

;ITEM

;1TEM

JITEM

SITEM

JITEM

J1TEM

;ITEM

:ITEM

SJITEM

-WORD

160
-WORD

161
.WORD

162
-WORD

163
.WORD

164
.WORD

165
.WORD

166
.WORD

167
.WORD

170
.WORD

171
.WORD

K
10:38 PAGE 24
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EM152,DH152,DT152,DF152
EM153,DH153,DT153,DF153
EM154,DH154,DT154,DF 154
EM155,DH155,DT155,DF155
EM156,0H156,DT156,DF 156
0.0.0.0

EM160.DH160,0T160,DF 160

EM161,DH161,DT161,DF161

EM162,DH162,DT162,DF55

EM163,DH162,DT162,DF55

EM164 ,DH162,DT162,DF55

EM165,DH162,DT162,DF55

EM166,DH162,DT162,DF 55

EM167,DH162,DT162,DF55

EM170,DH162,DT162,DF55

EM171,DH162,DT162,DF55

SEC 0049
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89

1209
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SEERRESW

003660

003662
003670

003672
003700

003702
003710

13-MAR-80 09:59

1146774

114475

114475

114475

114475

116276

116276

116276

116276

SITEM 172
:ITEM 173
.WORD
CITEM 174
.WORD
SITEM 175
.WORD
RS4REG: .WORD
RS4CS1: .WORD
RS4WC: .WORD
RS4BA: .WORD
RS4DA-  .WORD
RS4CS2: .WORD
RS4DS: .WORD
RS4ER: .WORD
RS4AS: .WORD
RS4LA: .WORD
RS4DB: .WORD
RS4MR: .WORD
RS4DT: .WORD
RS4BAE: ,WORD
RS4CS3: .WORD
RP4REG: .WORD
RP4CS1: .WORD
RP4W(C: ,WORD
RP4LBA: .WORD
RP4DA: ,WORD
RP4CS2: .WORD
RP4DS: .WORD
RP4RR1: .WORD
RP4LAS: .WORD
RP4LA: .WORD
RP4DB: .WORD
RP4MR: WORD
RP4DT: .WORD
RP4SN: .WORD
RP4LOF: .WORD
RP4DC: .WORD
RP4CCC: .WORD
RP4RR?2: .WORD
RP4RR3: .WORD
RP4LECT: .WORD
RP4LEC2: .WORD
RP4BAE : .WORD
RP4(CS3: .WORD

EM172,DH162,DT162,DF55

EM173,DH162,DT162,DF55

EM174,0H162,DT162,DF 55

EM175,DH162,DT162,DF 55

16
72040

-t

NO~

6700

[ololelelelslelelelalelolilclolalalolalele TRV N lelelolelolalols lalela o]

SEQ 0050
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"EXBDE .P11 13-MAK-80 09:59 ERROR POINTER TABLE SEQ 0051
1245

1266 004036 CO0014 RH4LREG: .WORD 14

12647 004040 160100 RH4CST: .WORD 160100

12648 004042 000000 RH4WC: .WORD O

1249 004044 000000 RHGBA: .WORD O

1250 004046 000000 RH4MR2: .WORD O

1251 004050 000000 RH4CSc: .WORD 0

1252 004052 000000 RH4ST: .WORD O

1253 004054 000000 RH4ER: .WORD O

1254 004056 000000 RH4AS: .WORD O

1255 004060 000000 RH4DR: .WORD O

1256 00406 000000 RH4DB: .WORD O

1257 004064 000000 RHGMR1: .WORD 0

}Sgg 004066 000000 RH4DT: .WORD O

1260 004070 000002 RH4REX: .WORD 2

1261 004072 160174 RH4AE: .WORD 160174

ng 004074 000000 RH4CS3: .WORD O

1264 004076 000007 RKSREG: .WORD 7

1265 004100 177400 RKSDS: .WORD 177400

1266 004102 000000 RKSER: .WORD O

1267 004104 000000 RKSCS1: .WORD O

1268 004106 000000 RKSWC: .WORD O

1269 004110 000000 RK5BA: .WORD O

1270 004112 000000 RKSDA: .WORD O

1271 004114 000000 RKSDR: .WORD O

1272

1273

1274 0046116 000006 UBEREG: .WORD 6

1275 004120 170000 UBEDB: .WORD 170000

1276 004122 000000 UBECC: .WORD O

1277 004124 000000 UBEBA: .WORD O

1278 004126 000000 UBECR1: .WORD O

1279 004130 000000 UBECLR: .WORD O

;Sg? 004132 000000 UBECR2: .WORD 0

1282 :THESE ARE THE DEVICE TRAP VECTER ADDRESSES:

1283 004134 000204 RS4V:  .WORD 204

1284 004136 000254 RP4V:  .WORD 254

1285 004140 000774 RH4V:  .WORD 774

1286 004142 000220 RKSV: LWORD 220

1287 004144 000510 UBEV: .WORD 510

1288

1289

1290

1291 004146 005037 001502 START: (LR STSTNM

1292 .SBTTL INITIALIZE THE COMMON TAGS

1293 ::CLEAR THE COMMON TAGS (S$CMTAG) AREA

1294 004152 012706 001500 MOV #SCMTAG.R6 ::FIRST LOCATION TO BE CLEARED
1295 004156 005026 CLR (R6) + ::CLEAR MEMORY LOCATION
1296 004160 022706 001540 Wy o #SWR ,R6 ; ;DONE?

1297 004164 001374 BNE =6 ;:LOOP BACK IF NO
1298 004166 012706 001400 MOV #STACK,SP ::SETUP THE STACK POINTER
1299 ;INITIALIZE A FEW VECTORS

1300 004172 012737 051520 000020 MOV #$SCOPE ,a#IOTVEC ;:10T VECTOR FOR SCOPE ROUTINE
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1
(EXBDE .P11 13-MAR-80 09:59 INI

IALIZE THE COMMON TAGS SEQ 0052
1301 004200 012737 000340 000022 MOV #340,3I0TVEC+2 ;;LEVEL 7
1302 004006 012737 052C06 000030 MOV #SERROR ,a#EMTVEC' * ;EMT VECTCR FOR ERROR ROUTINE
1303 004214 012737 000340 000032 MOV #340, IMEMTVEC+2 ::LEVEL 7
1304 004222 012737 054374 000034 MOV #STRAP #TRAPVEC :;TRAP VECTOR FOR TRAP (ALLS
1305 004230 012737 000340 000036 MOV #340, 3 TRAPVEC+2: LEVEL 7
1306 004236 012737 054516 000024 MOV #SPURDN, S#PWRVEC ; ;POWER FAILURE VECTOR
1307 004244 012737 000340 000026 MOV #340, IMPWRVEC+2 ;:LEVEL 7
1308 004252 013737 051414 051406 MOV SENDCT,.SEOPCT  ::SETUP END-OF -PROGRAM COUNTER
1309 004260 005037 001702 CLR $TIMES “SINITIALIZE NUMBER OF ITERATIONS
1310 004264 005037 001704 CLR $ESCAPE *:CLEAR THE ESCAPE ON ERROR ADDRESS
1311 004270 112737 000001 001515 MOVB #1 ,SERMAX ::ALLOW ONE ERROR PER TEST
131§ 004276 012737 004276 001506 MOV #..SLPADR “VINITIALIZE THE LOOP ADDRESS FOR S(OPE
13 004304 012737 004304 001510 MOV #. .SLPERR ;:SETJUP THE ERROR LOOP ADDRESS
1314 ::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
1315 ::EQUAL TO A '"=1°'', SETUP FOR A SOFTWARE SWITCH REGISTER.
1316 004312 013746 000004 MOV NERRVEC,-(SP) ;;SAVE ERROR VECTOR
1317 004316 012737 004352 000004 MOV #648 ,SNERRVEC  ::SET UP ERROR VECTOR
1318 004324 012737 177570 001540 MOV #DSWR, SWR “ISETUP FOR A HARDWARE SWICH REGISTER
1319 004332 012737 177570 001542 MOV #DDISP.,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
1320 006340 022777 177777 175172 CMP #-1,aSWR ::TRY TO REFERENCE HARDWARE SWR
1321 004346 001012 BNE 66$ *'BRANCH IF NO TIMEOUT TRAP OCCURRED
1322 ::AND THE HARDWARE SWR IS NOT = -1
1323 004350 000403 BR 659 LIBRANCH IF NO TIMEQUT
1324 004352 012716 004360 649 : MOV #65%, (SP) J:SET UP FOR TRAP RETURN
1325 004356 000002 RTI
1326 004360 012737 000176 001540 65%: MOV #SWREG , SWR ::POINT TO SOF TWARE SWR
1327 004366 012737 000174 001542 MOV #D 1 SPREG,DISPLAY
}ggg 004374 012637 000004 66$: MOV (SP)+ ,a#ERRVEC ;;RESTORE ERROR VECTOR
1330 004400 005037 001724 CLR $PASS ::CLEAR PASS COUNT
1331 006404 132737 000200 001737 BIT8B NAPTSIZE,$ENVM . :TEST USER SIZE UNDER APT
1332 004412 001403 BEQ 673 ;2YES,USE NON-APT SWITCH
1333 004414 012737 001740 001540 MOV #SSWREG, SWR *iNO,USE AP1 SWITCH REGISTER
133, 004422 67%:
1335 _SBTTL TYPE PROGRAM NAME
1336 ::TYPE THE NAME OF THE PROGRAM IF FIRST PASS
1337 004422 005227 177777 INC #-1 :;FIRST TIME?
1338 004426 001046 BNE 68$ Z2BRANCH IF NO
1339 004430 022737 051464 000042 cMP #SENDAD ,a#42  ::ACT-11?
13,0 004436 001642 BEQ 68% *BRANCH IF YES
1341 004440 104401 004506 TYPE ,698 S:TYPE ASCIZ STRING
1342 .SBTTL GET VALUE FOR SOFTWARE SW]TCH REGISTER
1343 004444 005737 000042 TST afé e ::ARE WE RUNNING UNDEk XXDP/ACT?
134 004450 001012 BNE 708 “BRANCH IF YES
135 004452 123727 001736 000001 CMPB  SENV. M L ARE WE RUNNING UNDER APT?
1346 004460 001406 BEQ 708 *BRANCH IF YES
1347 004462 023727 001540 000176 cMP SWR, #SWREG * . SOF TWARE SWITCH REG SELECTED?
1348 004470 001005 BNE 71% S BRANCH IF NO
139 004472 104406 GTSWR SiGET SOFT~SWR SETTINGS
1350 004474 000403 BR 71%
1351 004476 112737 000001 001534 708:  MOVB  #1,$AUTOB ::SET AUTO-MODE INDICATOR
1352 004504 718
1353 004504 000417 B8R 68$ ;;GET OVER THE ASCIZ
1354 2:698: .ASCIZ <CRLF>'CEKBD-E ~11/70 CACHE #2 ‘<CRLF>
1355 004544 688 :
1356 004544 005227 177777 INC #-1 :TYPE MESSAGE FIRST PASS ONLY
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004550
006552
004560
004562
004 566
006570
0046576
004604
04612
004620
004626
004634
004642
004650
004656

004660

004660
004666
004672
004700

004706
004710
004714
004720
004724

004732
004733
004734
004740
004744
004746
004747
004750

(ACHE #2
13-MAR-80

001043
022737
001437
104401

34

0004
050200
046501

052737
004737
062737

023737

001420
104401
104401
104401
013746
104403

006

000
104401
013746
104403

006

000

MACY'? 30A(1052)

09:59

051464
004570

047522
040515
050122
044522
044527
052117
051525
020131
031440

000200
0564670
000037

177760

071411
071546
001713
177760

071575
055270

000042

051107
046102
032060
042526
046114
0461040
042105
042524
100065

054752
055270
055270

8
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GET VALUE FOR SOF TWARE SWITCH REGISTER
BNE 72%
cMP #SENDAD.a#62  :SKIP IF ACT
BEQ 72%
TYPE 73%
BR 728
73 ASCIZ <CRLF>°'PROGRAMMABLE RP0O4 DRIVES WILL NOT BE USED BY TEST 3S'<CRLF>
.EVEN
72%:
".'tttttttﬁtttlt*ttttttl‘tttl’**ttttﬁlttt‘!ttttttttttttttttttttttttt
. SIZE MEMORY AND COMPARE IT WITH THE SYSTEM SIZE REGISTER
"PRINT A WARNING MESSAGE IF THEY DISAGREE.
BIS #1107 ,8KT11
JSR PC,$SIZE
ADD #37.$LSTBK :ADJUST THE SIZE FOR COMPARISON
*TO SIZE REGISTER
c™P arSIZELO,SLSTBK “IS THE ACTUAL SIZE REFLECTED BY THE

;SIZE REGISTER?

8EQ 0KS12
TYPE .MSO1
TYPE .MS02

TYPE .SCRLF
MOV a¥SIZELO,-(SP) . ;SAVE @SIZELO FOR TYPEQUT

TYPOS 2:G0 TYPE—QCTAL ASCII
BYTE 6 JsTYPE 6 DIGIT(S)

BYTE O ::SUPPRESS LEADING ZEROS
TYPE .MS03

MOV $LSTBK ,-(SP) ;:SAVE SLSTBK FOR TYPEOUT
TYPOS ::G0 TYPE--OCTAL ASCII
BYTE 6 :;TYPE 6 DIGIT(S)

BYTE 0 :2SUPPRESS LEADING ZEROS

OKS1Z:

..
L4
.

;oexx TEST FOR VARIOUS KB11 PROCESSORS wx«

;2*THIS ROUTINE POLES THE RESULTS OF ATTEMPTS TO SET TO ONE

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

;;*OR KBT11EM PROCESSOR. IF TWO OUT OF FOUR OF THE TESTS ARE

::«POSITIVE THEN THE KB11CM OR KB11EM FLAG IS SET,IF LESS THAN TWO OF THE
::*TESTS ARE POSITIVE THEN THE KB11E FLAG OR NO FLAG IS SET. THE DETERMINATION
:2%0F WHICH PAIR IS VALID IS BASED ON THE RESULTS OF EXECUTING AN MFPT OPCOOE
;:«(OPCODE 7). IF THIS INSTRUCTION TRAPS THIS IS AN KB11(M OR

;:«A PLAIN 1170 (KB11-B OR KB11-C). IF THE INSTRUCTION DOES NOT TRAP THEN
;:*THIS IS A KB11-E OR KB11-EM.

L)

h

SEQ 0053
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1413
1414
1415
1416
1417
1418
1419
1420
1421

1402
1423
1424
1425
1426
1427
1428
1429
14350
1431

1432
1433
1434
1435
1436
1437
1438
1439
1440
1441

1442
1443
1444
1445
144€
1447
1448
1449
1650
1451

1452
1453
1454
1455
1456
1457
1458
1459
1460
1461

1462
1463
1464
1465
1466
1467
1468

004750
004754
004760
004766

004770

CACHE #2

MACY'1 30A(1052)
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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

000403
012716
000002

005227
001026

001750
001746
005216

000001
177750
177746
177750
170202
040000
040000
040000

000001
000001

004000
004000

004000
000001
100000
100000
100000

100000
100000

100000
000002

177746
177746

001746
000400
001750

004776

177777

000010

001746

172300
172300

172300

001746

13-MaR-80
GET VALUE FOR SOF TWARE SWIT(H REGISTER

KBTST:

T1:

T2:

T3:

T4:

T.END:

3s:

4%:

1%:
2S:

MFPTTR:

ENDKRB :

CLR8
CLR
MOV
MFPT

MOV
CLR
CLR
MOV
MOV
MOV
BIS
BIT
BEQ
BIC
INC
BIS
BIT
BEQ
B1S
BIT
BEQ
BiC
INC
BIC
BIS
81T
BEQ
BIC
INC
BIS
BIT
BEQ
BIC
INC
P
BHI
CLR
CLR
MOV
BEQ
INC
BNE
TST
BEQ
MOV
BR
INCB
BR

MOV
RTI

INC
BNE

C
10:38 PAGE 29

SMKB11CM
aMKB11E

JRESET THE MP FLAG
sCLEAR KB11E AND KB11EM FLAGS

MFPTTR,QWRESVEC ;SET UP TRAP ADDRESS FOR MFPT AT RESERV VE(CTOR

#1,a4KB11E
SAMAINT

RS

#CONTRL ,RO

#1714, (RO)

T2

#1714, (RO)
RS

#8170, (R1)

#8170, (R1)

T3

#1711, (RO)
#BIT11.(R0)

3
MIT11, (RO)
RS

#BITO, (R1)
#81715,KIPDRO
¥§1115.xxpono
#81T15.KIPORO

RS
MIT15,(R2)
#BIT15,(R2)

T.END
#MIT15,(R2)
RS

#2 RS

pg 3

RO
A¥CONTRL
a#CONTRL ,R1
43

RO

3s

?:KB11E
#§178.33K811E

2
¥KB11(M
ENDKB
#T11,(SP)

#-1
100%

SEXECUTE MFPT. WILL TRAP ON 1170 (kB11B/(; OR
‘kBT1CM (11774 )
"HERE IF KB11E OR KB11EM. SET FLAG
"CLEAR THE MAINTENANCE REGISTER
"RESET THE TEST COUNTER

“GET THE ADDRESS OF...
*CCR,MAINT ,AND MAPHOO. ..

*AND PLACE IN RO-R2

“TRY TO SET IVSS BIT

‘DID IT SET?

*NO.GO TO NEXT TEST

;CLEAR IT.

“TEST IS POSITIVE

*SET EDMA IN MAINT REGISTER

;TRY TO SET DMMA IN (CR

;MAKE SURE EDMA IS CLEAR
;TRY TO SET BYP ON A PDR

;TRY TO SET BYP ON UNIBUS MAP

;1S THE RESULT OF THE TEST >=2
;NO,THIS IT A KB11E OR KBi11-8/C (11/70)

;CLEAR CACHE CONTY. REG. AND
JWAIT UNTILL VCIP BIT CLEARS
;OR THE COUNT RUNS OUT

-1S IS A KB11-E OR KB11-EM?

‘BR IF NEITHER. MUST BE KBi1CM
:SSLEUPPER BYTE (KB11-EM)

"YES. FLAG THIS AS A MODIFIED PROCESSOR
"DONE DETERMINING WHICH CPU

;HERE [F MFPT TRAPPED, SEE IF 1170 OR KB11(M
;gg¥ug: RETURN ADDRESS FOR RT!

:FIRST TIME?
;BR IF NO

SEQ 0054
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KBD-t

11770
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1469
1470
1671
1472
1473
1674
1675
1476
1477
1478
1479
1480
1481

1482
1483
1484

1485

1486
1487
1488
1489
1490
1491

1492
1493
1494
1495

N
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005306
005312

005314

005322
005326
005332
005336
005340
005342

005350
005356

005370
005376
005404
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104401
005737

005237
001013

013737

012700
012701
012702
014221
077002
012737

012737
012737
005077
152777
012737
012737

071605
001746

001750
071655
071667
001746
071720
071644

056254

000060

002734
120314
160000

000044

056054
000340
174156
000100
055412
055440

005570

005476
005570
005524
00554C

056252

177770

000060
000062

174146
000004
000114

001704
177746
001510
000114
000004
000014
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T VALUE FOR SOF TWARE SWITCH REGISTER

TYPE .MSG1 :<15><12>CPU UNDER TEST FOUND TO BE A
TST SNKBI11E ;1S THIS A kB11-E OR KB11-EM>
BNE 101% ‘BR IF EITHER ONE
TSTB MB11C(M :IS IT A 11/74 (kB11(M)
BNE 1% :BR IF IT IS
TYPE .MSG3 .KB11-B/C<1S><12>
B8R 100% ;SKIP OTHER MESSAGE

1%: TYPE .MSG4 ;11774 (KB11CM) <15>< 12>
BR 1008 :SKIP CISP MESSAGE

101%: TSTB aMKB11E ;IS IT A KB11-E?
BEQ 102% :BR IF NOT. MUST BE xB11-EM
TYPE .MSGS ;KB11-E<1S><12>
BR 100$% ;SKIP KB11-EM MESSAGE

102%: TYPE .MSG2 :KB11=-EM<15><12>

100$:

;THIS ROUTINF SAVES THE TOP 1500 (DEC) WORDS OF THE FIRST 2BK 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
SMUST DO IS TYPE “C (CONTROL-C), WHILE THIS PROGRAM 1S RUNNING.
;THIS WILL AUTOMATICALLY RESTORE THE TOP PART OF MEMORY TO [TS STATE
*BEFORE THIS PROGRAM WAS STARTED! AFTER THE MONITOR (OR LOADER) HAS BEEN
JRESTORED THIS PﬂOGRAH WILL HALT.
{OOP: INC ; INCREMENT THE FLAG WHICH INDICATES
BNE TOP ‘WHETHER OR NOT THE TOP OF MEMORY
;IN THE FIRST 28K HAS BEEN SAVED.
MOV S¥TKVEC MONTTY :SAVE THE INITIAL CONTENTS OF THE TTY
:KEYBOARD INTERRUPT VECTOR.
MOV #-D1500,RO :IF NOT THEN SAVE IT.

MOV #BOTTOM+4 R SSAVE IT AT THE BOTTOM OF THIS PROGRAM.
MOV #160000,R2 :GET THE ADDRESS OF THE END OF THE MONITOR.
1%: MOV =(R2),(R1)+ ;SAVE 1500 (DEC) LOCATIONS (WORDS)

SOB R0'1s
TOP: MOV el ,ax177770

MOV #RESMON ,a#TKVEC ;SET THE KEYBOARD INTERRUPT VECTOR.
MOV #3460, a¥TKVEC+2

CLR a$7KkB ;MAKE SURE THE KEYBOARD BUFFER IS CLEAR.
B1S8 #B1T76,388TKS ;TURN ON INTERRUPT ENABLE FOR THE KEYBOARD.
MOV #CPSPUR ,a#4 SSET UP FOR UNEXPECTED ERRORS.

MOV #SPUR, a#114

228332332232 22 2782323232233 2833323333222 8 fdiisitladdd it l)

*TEST 1 PARITY ERROR ABORT

* %

;¥ THIS TEST ENSURES THAT A CACHE PARITY ERROR FLAG CAUSES AN ABORT.
;¥ THIS ]S DONE BY FORCING A PARITY ERROR ON AN EVEN WORD.
‘.'Qt*l'ttititttﬁttt*******"it*ﬂﬁ.tﬁiitliﬁii!*ﬁt**ﬁﬁ!ltﬁltt'ttﬂt

TST1: SCOPE

MOV #2% ,SESCAPE ;SETUP ESCAPE ADDRESS

MOV N16,3#CONTRL ;ENSURE MISSES TO BOTH GROUPS
MOV #7$ ,SLPERR ;SETUP ERROR LOOP

MOV #2% a#CACHVEC  ;SETUP CACHE VECTOR

MOV #3$ ,B#ERRVEC *SETUP LOCATION &

MOV H4LS ,aN4 :SETUP LOCATION 14

5EQ 0055
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005460
005466
005472
005476
005502

012737
012704
012702
012706

012737

005554
176000
177759
001400

177777

177777

177777

177777
055412

005716
005652
005702
005716
170000
177750
001400

000704

177744

177744

1777644

177744
000004

001704
001510
000004
000114

13-MAR-80 10:38 PAGE 31
T PARITY ERROR ABORT

MOV 5% aN104 JSETUP LOCATION 104

MOV #170000 R4 “PUT MAINTENANCE DATA IN Ré

MOV MMAINT ,R2 *PUT ADDRESS OF MAIN REG IN R2
78 MOV #STACK .SP SINITIALIZE THE SP

BR 1% G0 TO NEXT INSTRUCTION

LOC=. “THIS IS

LOC=-38LOC SUSED TO MAKE

LOC=LOC+4 218 FALL ON

.=L0OC “AND EVEN WORD
1% NOP "USED TO MAKE BAD PARITY INSTR ON EVEN WORD

MOV R4, (R2) “SET BITS IN MAINT REG

TST R1 "EXECUTE INSTR TO CAUSE PE ABORT
:FAILURE, NO ABORT

ﬁbﬁ (R2) :CLEAR MAINT REG

ERROR 162 ;NO PE ABORT
-FAILURE, ABORTED TO WRONG VECTOR
83 ¥ ﬁbg (R2) :ENSURE MAINT REG CLEAR

MOV #-1,3MMEMERR

ERROR 163 -ABORTED TO LOCATION &
4$: ﬁéﬁ (R2) "ENSURE MAINT REG CLEAR

MOV #-1, 3#MEMERR

ERROR 164 -ABORTED TO 14
5% cbg (R2) "ENSURE MAINT REG CLEAR

N

MOV #-1,34MEMERR

ERROR 165 :ABORTED TO 104
STEST OK
2s: ﬁbg (R2) ;ENSURE MAINT RFG CLEAR

MOV #-1,3#MEMERR  :CLEAR MEMORY ERROR REG

MOV #CPSPUR, 3#ERRVEC ;RESET LOCATION 4

; CONTINUE

::**t!tt*ﬁt!tttti*i***t*tt*tt*ittttﬂ**ii*ttﬁttttttttttttttitttttt
S*TEST 2 PARITY ERROR TRAP
- %
o THIS TEST ENSURES THAT A PARITY TRAP FUNCTIONS PROPERLY.
T THIS IS NONE BY MAKING THE ODD WORD HAVE BAD PARITY.
I IF THE 1RAP DOESN'T OCCUR THEN THE PROBLEM IS ON TMCA.
o IF A TRAP OCCURS TO THE WRONG VECTOR THE PROBLEM COULD BE
o ON TMCA OR UBCB.
;:ttt****t*ﬁttk*t*tt*Qﬁt*tttt*tttttttttt*tktt*tttttttt*tttitttitt
TST2:  SCOPE

MOV #3$, SESCAPE :SETUP ESCAPE ADDRESS

MOV #1$ . SLPERR *SETUP ERROR LOOP

MOV #2$ SNERRVEC  -SETUP THE ERROR VECTOR

MOV #3$ aMCACHVEC  -SETUP THE CACHE VECTOR

MOV #170000,R4 *PUT MAINT DATA IN R4

MOV AMAINT ,R2 “PUT MAINT REG ADDR IN R2
1$: MOV #STACK.SP SINITIALIZE THE SP

BR 4% “GO TO NEXT INSTRUCTION

LOC=. “THIS IS USED

LOC==-38L0C ‘1O MAKE

LOC-LOC+4 18 FALL ON

SEQ 0056
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005664

012737
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177744
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PARITY ERROR TRAP

.=LOC ;AN EVEN WORD

4$: NOP *GOOD PARITY ON EVEN WORD
MOV R&, (R2) SSET BITS IN MAINT REG
NOP
TST R1

;FAILURE, NO TRAP
abg (R2) SENSURE MAINT REG CLEAR
ERROR 166 :NO PE TRAP

:FAILURE, TRAPPED TO WRONG VECTOR

2%: ﬁbg (R2) SENSURE MAINT REG CLEAR
MOV #~1,a#MEMERR :CLEAR MEM ERROR REG
ERROR 167 :PE TRAP, TRAPPED 10

-TEST OK

3s- ghg (R2) :ENSURE MAINT REG CLEAR

MOV #-1,IMMEMERR ;CLEAR MEM ERROR REG
MOV #CPSPUR,a#ERRVEC ;RESTORE LOCATION 4

MOV #SPUR ,a#MMVEC ;RESTORE MEM VEC

< CONT INUE

::ttttttttttttt**tttt*tttttli**t*ttitttt*tt*ttt*ttttttttttttiittt
SwTEST 3 MEM MGT AND PE TRAP PRIORITY ARBITRATION
B .
i THIS TEST ENSURES THAT THE ARBITRATION LOGIC WORKS FOR MEMORY
o MANAGEMENT AND PARITY ERROR TRAPS.
. %
:'tttti*itttttitt*tttti*****t*ﬁﬁitt*ﬁttt!tttttttﬁtttttttttttttttt
TST3:  SCOPE
1%: MOV #1400,a#KIPAR6 ;RESTORE PAR6

MOVEB  #4,a#KIPDR6 "SETUP PAGE & TO TRAP ON ALL ACCESSES

MOV #170000, R4 :PUT MAINT REG DATA IN R&

MOV MMAINT ,R2 :PUT ADDRESS OF MAINT REG IN R2

"tttt*t**iitttlttttttttlt*tttttﬁt.ﬁ*tttttttttttt**tttttttttﬁtﬁti

‘PIR6 DISABLED BY MGMT

MOV #BIT14,a#140000 :PUT PIRG6 ENABLE BIT IN PAGE 6
MOV #3$ a#PIRQVEC  -SETUP PIRG VECTOR
MOV PR . INMMVEC+2 -SET UP MMVEC PSW
MOV #4LS , SAMMVE ( "SETUP MEM MGMT VECTOR
MOV #5$ . $LPERR ‘SETUP ERROR LOOP
5% : MOV #STACK, SP SINITIALIZE THE SP
MOV #1007.3#MMR0 - TURN RELOCATION ON
SPL 5 ‘SET PROCESSOR AT LEVEL S
MOV 241460000,34PIRQ -SET PIRG AND MEM MGT TRAP
-FAILURE, PR16 CAME THRU
3% CLR SMMMRO :TURN RELOCATION OFF
CLR a#PIRQ “CLEAR PIR6
ERROR 170 :PIR6 CAME IN ON

R 2232223322223 2222332332322 2233 33322220222 R0 RRRR Rl i

.PIR3 DISABLED BY MGMY

4%: (LR aAMMRO ;TURN RELOCATION OFF
CLR a#PIRQ ;CLEAR PIR LEVEL 6
MOV #6$ ,3NPIRQVEC  ;SETUP PIRQ VECTOR

SEQ 0057
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006160
006124
004000
001400
001001

140000

177572
177772

177572
177772
006230
006254
006254
000240
170000
177750
000370
000376

000240
001400

000250
001510
140000
177572

177772

001510
000004
000114
000116

000370

001510
000250
000114
000116
172314
177572

8%:

:FAILURE
6%:

Domwanan
-STACK L

7$

0%:

11%:

2 SHOULD
10%:

5
MEM MGT AND PE TRAP PRIORITY ARBITRATION

MOV #7% . 3FMMVE ( ;SETUP MEM MGT VECTOR

MOV #8% ,SLPERR ;SETUP ERROR LOOP

MOV MIT11,3#140000 ;PUT PIR3 ENABLE BIT IN PAGE 6
MOV #STACK,SP JINITIALIZE THE SP

MOV #1001, a4MMRO ;TURN ON RELOCATION

SPL 2 ;LOWER CPU TO LEVEL 2

MOV a#140000,a#PIRQ ;SET PIR3 & MGMT

. PIR3 CAME THRU

CLR aMMMRO ;TURN OFF RELOCATION

CLR a#PIRQ ;CLEAR PIR3

ERROR 171 ;PIR3 CAME IN ON

1132222322223 323332323232323233338332383432¢80222R 3223 RRRitla i
IMIT YELLOW DISABLED BY PARITY ERROR

CLR AMRO :TURN RELOCATION OFF
CLR a#PIRQ "CLEAR PIR LEVEL 3

MOV #5% , $LPERR "SETUP ERROR LOOP

MOV #108 a#ERRVEC  :SETUP THE ERROR VECTOR

MOV #108 . a#CACHVEC SETUP CACHEVEC

MOV #PRS . #CACHVEC+2  :PUT PRIORITY S IN CACHE VECTOR PSW
MOV #170000, Ré :PUT MAINT REG DATA IN R4

MOV #MAINT R2 ;PUT ADDRESS OF MAINT ON RZ
CLR a#370 ;ENSURE LOCATION 370 CLEAR
MOV #376,SP ;SETUP THE SP TO YELLOW ZONE
BR 118 ;G0 TO 128

LOC=. ;THIS MAKES

L0C=-38L0C :THE NEXT INSTRUCTION
LOC=LOC+4 JFALL ON

.-t 0C ;AN EVEN WORD

MOV R&, (R2) ;SET MAINT REG

NOP ;0DD WORD GOOD PARITY

INC (SP) ;CAUSE YEL ZONE (GOOD PARITY)
TST R1 ;0DD WORD BAD PARITY

TAKE PE TRAP THEN YEL ZONE TRAP

gbg (R2) :CLEAR MAINTENANCE REGISTER
M #PRS ,aw370 ;DID CACHVEC PSW GET STACKER?
BEQ 12% ;BRANCH IF YES

MOV #STACK,SP ;RESTORE THE SP

ERROR 172 ;YEL ZONE CAME THRU ON PE TRAP

B 222283323 223322333 323232322233 32323 223332383200 08202ttt sRittil sl

“MEMORY
12%:

13%:

MANAGEMENT TRAP DISABLED BY PARITY TRAP
MOV #138 ., SLPERR <SETUP ERROR LOOP

MOV #158 SMMMVEC  -SETUP MEM MGT VECTOR

MOV #158 Q#CACHVEC :SETUP CACHVEC

MOV #PR7  IMCACHVEC+2” sRESTORE EACH VEC PSW

MOV #170000 R4 :PUT MAINT DATA [N R&

MOV #MAINT ,R2 *PUT ADDRESS OF MAINT REG IN R2
MOVB  #4,a#KIPDR6 "ENSURE PAGE 6 TRAPS

MOV ¥STACK ,SP YINITIALIZE THE SP

MOV #1001.3#MMR0 > TURN RELOCATION ON

BR 168

LOC=.

LOC=-38L0C

LOC=LOC +4

.=L0C

EQ 0058
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MEM MGT AND PE TRAP PRIORITY ARBITRATION

R4, (R2)
a#1460402

(R2)

MMRO
2(SP) ,#PR?7
14$

173

;SET MAINT REG (PARITY GOOD)
*0DD WORD PARITY GOOD

JINC HAS GOOD PARITY BUT ADDRESS
*HAS BAD PARITY. CAUSES MM TRAP

:AND PE TRAP
;CLEAR MAINT REG
;TURN RELOCATION OFF

;DID PE TRAP OCCUR FIRST?
;BRANCH IF YES

;MEM MGT TRAP CAME

#CPSPUR , @#ERRVEC ;RESTORE LOCATION 4

#SPUR , @4 CACHVEC
#=1, QNMEMERR
¥ CPUERR

;RESTORE LOCATION 114
;CLEAR MEM ERROR REG

:ENSURE CPUERROR CLEAR
: CONT INUE

L 4
ttitt*tttttt*tttt*t'*ttt'i*'****t.t.*t*ittttttttttttttt&ﬁtttt!t

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

NS 2322222222222 2222223238322 220 d0dt iRttt bl Rl

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 UBC(B.

MAP REGISTER O THRU 2 ARE NOT USED IN CASE THE PROGRAM
IS RUNNING UNDER ACT11.

R 2223232223223 33332232332 22333 32322320323t R0 Rttt il

MACY!1 30A(1052) 13-MAR-80
09.59 T3
16%: MOV
NOP
160402 INC
JTEST OK
15%: (LR
NOP
177572 CLR
000002 000340 C™MP
BEQ
ERROR
055412 000004 14$: MOV
055440 0092114 MOV
177777 177744 MOV
177766 CLR
;i
:I
;*TEST &
- i
o™ NOTE :
TST4 SCOPE
0776406 172314 MOV
000060 172516 MOV
001400 MOV
170220 MOV
000032 MOV
006510 000004 MOV
8%: TST
BR
000002 5%: ADD
SOB
001400 $: MOV
001724 TST
BNE
040000 173002 BIT
BNE
071730 TYPE
006742 JMP
6%: (LR
000002 SuB
1460000 MOV
000005 ASH
170000 BIS
172354 MOV
0057017 140009 MOV

#77406,a#KIPDRG ;SETUP PDR6

#60,a#MMR3
#STACK,SP
MAPL 6 RO
#32,R1

#5% ,a#ERRVEC
(RO)+

6%

#2,R0O
R1,8%
#STACK ,SP
$PASS

$EOQT

#SW14 ,aSWR

p140000 (RO)
#5 RO
#170000,R0

RO, a#K | PARG
#5701, a#160000

;SETUP MMR3

JINITIALIZE THE SP

:GET ADDRESS OF MAP REG 4
;SETUP SOB COUNT

;SETUP ERROR VECTOR

;SEE IF MAP REG IS ENABLED
;BRANCH IF YES

;ADJUST RO TO NEXT REGISTER
sTEST NEXT REGISTER
;RESTORE THE SP

;FIRST PASS?

:BRANCH IF NO

;1S TEST BEING LOOPED ON?
JBRANCH IF YES

;TYPE MESSAGE

;G0 TO NEXT TEST

JENSURE MAP REG HIGH CLEAR

;GET ADDR OF MAP REG LOW

:PUT ADDR OF PAGE 6 IN MAP REG
:ADJUST ADDR FOR PAR6

;SET UNIBUS ADDR BITS

‘PUT IN PAGE 6 PAR

*PUT WORD WITH PAD PARITY IN 140000

SEQ 0059
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170000
177750
006636
006700
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177572
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UNIBUS PARITY ERROR

MOV #170000, R4
MOV AMAINT  R2
MOV #1$, SLPERR
MOV #.$, 340
MOV #2% . QNCACHVEC
1%: MOV #STACK ,SP
BIS #8170, 3#MMRO
BR 38
LOC=.
LOC==-38LOC
LOC=LOC+4
.=L0C
3% MOV R4, (R2)
NOP
CLR ar140000
-FAILURE, NO ABORT
CLR (R2)
NOP
CLR SMMMRO
ERROR 174
BR 2s
:TRAPPED TO WRONG VECTOR
($: CLR (R2)
NOP
CLR IMMRO
MOV #-1,@¥ERRVEC
ERROR 175
-TEST 0K
28 : CLR (R2)
NOP
CLR IIMMRO
MOV #-1,34#MEMERR
CLR MRS
$EOT:

L*xTEST §

b

PUT MAINT REG DATA IN R4
*PUT ADDRESS OF MAINT REG IN R2
:SETUP ERROR LOOP

:SETUP LOCATION ZERO
;SETUP CACH VECTOR
;INITIALIZE THE SP

s TURN RELOCATION ON
;GO TO TEST

;SET BITS IN MAINT REG
;GO0D PARITY ON ODD WORD
JEXECUTE A DATIP THRU THE
:MAP THAT CAUSES A PE

;CLEAR MAINT REG

;TURN RELOCATION OFF
;NO UNIBUS PE ABORT
JENSURE MAINT REG CLEAR
;TURN OFF RELOCATION
;CLEAR ERROR REGISTER

. TRAPPED TO ZERO
;ENSURE MAINT REG CLEAR
;TURN RELOCATION OFF

;CLEAR ERROR REG
;ENSURE MAP TURNED OFF

B 2223222282222 3322332833233 323 333232023222 2230R R38R dRRtidl

CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES

:«THIS TEST IS A TEST OF BOTH THE AMX, CPU INPUTS, AND
;*THE CACHE ERROR ADDRESS REGISTER. A SET OF ADDRESSES IS
:*GENERATED AND A MAIN MEMORY ADDRESS AND CONTROL LINE
;*PARITY ERROR 1S 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 IS GENERATED,

: *THEN,

IF IT IS A VALID ADDRESS (THAT IS,

IF IT 1S NOT

:*BEYOND THE LIMITS OF MEMORY AS DISPLAYED IN THE

;*SYSTEM SIZE REGISTER),

'TO THAT AREA OF MEMORY :

; ONE :
:'r 2%:
Ix 3s:

CLR (R2)
RTS PC

THESE THREE INSTRUCTIONS ARE MOVED
MOV R1,(R2)

;*2% 1S THE ADDRESS BEING TESTED. THE INSTRUCTION

;*AT ONE IS GIVEN CONTROL BY A 'JSR PC'.

R1 IS MADE

:«TO CONTAIN #2 AND R2 CONTAINES THE ADDRESS OF
;*THE MAINTENANCE REGISTER, SO THAT AFTER THE 'MOV R1,(R2)'

SEQ 0060
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000004
012737
000005

012737

113737
012737

olelelelelel ]
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000020

007650

001502
055440

172340
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172300
000010

001702

055572

001632
000114

5
5 CACHE ADDRESS MULTIPLEXER, AMX, (PU [NPUTS TEST FLOATING ONES

;*]S EXECUTED A PARITY ERROR SHOULD OCCUR ON THE

;*MAIN MEMORY ADDRESS AND (ONTROL LINES WHEN THE

J*NEXT INSTRUCTION IS FETCHED,

;»THE ADDRESSES ggggOaRE GENERATED FOLLOWINT THIS PATTERN

200002
200004
2C0010
200020
200040
200100
200200
200400
ETC. T0:
240000
300000
400000
400002
400004
400010
ETC. TO:
500000
600000
1000000
1000002
; 2?20004
- %
:*THE PATTERN CONJNUES UNTIL AN ADDRESS IS GENERATED THAT
:+]S TOO LARGE.
:*MEMORY MANAGEMENT IS SET UP TO FULL 22-BIT MODE., SO
:x]F THE USER WANTS TO HAVE THE EXECUTION OF THIS
:xTEST 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.
* X

L
':t****t*tttﬁ*tﬁtttttttii*t***ktt*ttt*ti*tttttttttitttttttt*itttt

TP TP P T IR O L R IR )
LS T S N I I N B A B 2R BT B B N O NN N N J

TSTS: SCOPE
MOV #20,8TIMES ::D0 20 ITERATIONS
X=$TN-1
:SET THE SKAD REGISTER
MOV #TST6 ., SKAD "IN CASE THE TEST ABORTS.
MOVE  STSTAM,$TMPO
MOV #SPUR , 34 CACHVEC SINITIALLY EXPECT NO ERRORS
:SEE IF THIS TEST SHOULD
‘BE EXECUTED. THE CONDITION
"YEST IS THE DESIGNATED
MMSK ] P *CONSOLE SWITCH.
MOV #XKIPARO,RO TINITIALIZE THE KERNAL
MOV 277406 R "SPACE MEMORY MANAGEMENT
MOV #x 1PDRO,R2 *REGISTERS
MOV #10,R3
1$: MOV R1.(R2)+
SOB R3.1$

SEQ 0061
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1861 007022 005020 CLR (RO) +

1862 007026 012720 000200 MOV #200, (RO) +

1863 007030 012720 000400 MOV #5400, (RO)+

1864 007034 012720 000600 MOV #600° (RO) +

1865 007040 012720 001000 MOV #1000, (RO) +

1866 007046 012720 001200 MOV #1200, (RO) +

1867 007050 012720 001400 MOV #1400 (RO) +

1868 007054 012710 177600 MOV #177600, (RO)

1869 007060 012737 000020 172516 MOV #20,3#MMR3 ;TURN ON MEMORY MANAGEMENT
1870 007066 012737 000001 177572 MOV #1. 3AMMRO

1871 007074 104417 SIZE :DETERMINE FROM THE SYSTEM
1872 "SIZE REGISTER WHAT THE
1873 "HIGHEST ADDRESSABLE WORD
1874 ;OF MEMORY IS.

1875 007076 000000 XLOADR: .WORD 0 "LOW ORDER 16-BITS OF THE
1876 0072100 000000 XHIADR: .WORD 0 :ADDRESS AND HIGH ORDER 6-BI1TS
1877 007102 042737 000002 007076 BIC #2 . XLOADR “SET THE HIGHMEST WORD MINUS TWO
;ggg :IN XLOADR.

;gg? 007110 012737 000014 177746 MOV #MOM1 , 3XCONTRL :FORCE MISSES TO BOTH GROUPS.
1882 007116 005037 007636 CLR XADR3 SINITIALIZE STORAGE

1883 007122 005037 007640 CLR XADR3+2 LOCATIONS USED TO GENERATE
1884 007126 005037 007626 CLR XADR1 :THE SERIES OF TEST ADDRESSES.
}ggg 007132 012737 000007 007630 MOV #1,XADR1+2

}ggg 007140 X1:

1889 -DOUBLE PRECISION COMPARE OF TWO 22-81T ADDRESSES

1890 007140 023737 007630 007640 CMP XADR1+2,XADR3+2 ;COMPARE THE HIGH ORDER

1891 007146 001006 BNE 643 :PARTS OF XADR1 AND ARG/.

}ggg 007150 023737 007626 007636 c™P XADR1,XADR3 *COMPARE THE LOW ORDER

18% 007156 001002 BNE 643 :PARTS.

1895

1896

1897

%ggg 007160 000137 007602 JMP x11 :THEY WERE EQUAL'

1900 007164 103402 64$:  BLO 65$

1901 007166 000137 007176 P X2 :THE FIRST ADDRESS IS LARGER

1902 *THAN THE SECOND'

1903 007172 000137 007602 658:  JMP x11 “THE FIRST IS LESS THAN THE

1904 SECOND.

1905

1906

1907

1908 007176 X2:

1909 -DOUBLE PRECISION ADDITION, UNSIGNED

1910 007176 013737 007626 007632 MOV XADR1, XADR?

1911 007204 013737 007630 007634 MOV XADR1+2 ,XADR2+2

1912 007212 063737 007636 007632 ADD XADR3, XADR2

1913 007220 005537 007634 ADC XADR2+2

;g}g 007224 063737 007640 007634 ADD XADR3+2 ,XADR2+2

1916

SEQ 0067
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1917

1918

}3}3 007232 X3:

1921 :DOUBLE PRECISION COMPARE OF TWQ 22-BIT ADDRESSES

1922 007232 023737 007634 007100 CMP XADR2+2 ,XLOADR+2 ;COMPARE THE HIGM ORDER
1923 007240 001006 BNE 64 :PARTS OF XADR2 AND ARGZ.
}ggg 007242 023737 007632 007076 cMP XADRZ2 , XLOADR :COMPARE THE LOW ORDER
}ggg 007250 001002 BNE 643 :PARTS.

1928

1959

}3;9 007252 000137 007646 JMP XDONE :THEY WERE EQUAL'

1932 007256 103402 64%: BLO 65%

1933 007260 000137 007646 JMP XDONE :THE FIRST ADDRESS IS LARGER
1934 :THAN THE SECOND!

1935 007264 000137 007270 65%: JMP X4 “THE FIRST IS LESS THAN THE
}g?_’:(?a :SECOND.

}3;3 007270 012737 007270 001510 Xé: MOV #X4 , SLPERR

1940

1941 :CONVERT THE 22-BIT ADDRESS IN XADRZ TO VIRTUAL ADDRESS
1942 “WHICH WILL RELOCATE THROUGH KIPAR6: SET UP KIPARG:

1943 “TURN ON MEMORY MANAGEMENT; PUT THE INSTRUCTIONS:

1944 : 1$: MOV R1, (R2)

1945 : 28: CLR (R2)

1946 3$: RTS PC

1947 ‘AT THE LOCATION BEING TESTED, WITH 2$=TEST ADDRESS:;

1948 ‘PUT A PATTERN,000002, IN R1 FOR THE MAINTENANCE

1949 "REGISTER TO FORCE BAD PARITY ON THE MAIN MEMORY

1950 *ADDRESS AND CONTROL LINES. PUT THE ADDRESS OF

1951 “THE CACHE MAINTENANCE REGISTER IN R2. PUT THE

1952 SADDRESS, X6. IN LOCATION CACHVEC TO TAKE CARE OF THE

1953 ‘WHICH IS BEING FORCED. JSR TO THE ABOVE ROUTINE,

1954 “SO THAT IF THE PARITY ERROR DOES'NT OCCUR

}322 “THE "RTS PC', AT 3% ABOVE, WILL HANDLE IT.

1957 007276 013703 007632 MOV XADR2.R3

1958 007302 013702 007634 MOV XADR2+2,R2

1959 007306 162703 000002 SUB #2,R2

}gg? 007312 005602 SBC R2

1962 007314 010300 MOV R3,R0

1963 007316 042700 177701 BIC 2177701 ,RO

1964 007322 062700 140000 ADD #140000. R0

1965 007326 073227 177772 ASHC  #-6,R2

}329 007332 010337 172354 MOV R3,3#KIPARG

1968 007336 012737 000020 172516 MOV #20, 34MMR3 :TURN ON MEMORY

1969 007344 012737 000001 177572 MOV #1, 34MMRO *MANAGEMENT .

1970 “SET UP THE TEST INSTRUCTIONS.
1971 007352 012710 010112 MOV #010112, (RO) 070112 = *MOV R1,(R)"
1972 007356 012760 005012 000002 MOV #005012.2(R0)  +005012 - *CLR (R2)
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1973
1974
1975
1976
1977
1978
1979
1980
1981

1982
1983
1984
1985

2007

N
faugr Qhour G Phner e Shamr Ghanr-Ghuur 4

SIS IIXY
NN W20

IR
SOSSS
N = OO0

2023

007364 012760

007372 012701
007376 012702

0076402 012737
007410 000240
0076412 004710

007414

007414 104022
007416 000137

007422

007422 023737
007430 001006
007432 023737

007440 001002

007442 000137

007446 103402
007450 000137

007454 000137

007460 005726
007462 022626
007464 012737
007472 000137

007476 013737

007504 013737
007512 013737
007520 005726
007522 022626
007524 104023
007526 012737

007534 005037
007540 005037
007544 005737
007550 001007
007552 00

007556 Q0
007560 01

M
MACY1? 30A(1052) 13-MAR-80 10:38 PAGE 39

09:59 TS CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES
000207 000004 MOV #000207,4(R0O) ;000207 = ‘RTS PC’
000002 MOV #2,R1 SET UP THE REGISTERS
177750 MOV #MAINT ,R2
007422 000114 MOV #X6,a#CACHVEC  ;SET UP THE PARITY ERROR

NOF :TRAP VECTOR AND GO.

JSR PC, (RO)

X5: sNO TRAP OR ABORT OCCURRED.

;MAINTENANCE FUNCTION
:FOR BAD PARITY ON

1$: ERROR 22 “THE MAIN MEMORY ADDRESS
007534 JMP X9 :AND CONTROL LINES FAILED
X6:
-DOUBLE PRECISION COMPARE OF TwQ 22~BIT ADDRESSES
007634 177742 ™P XADR2+2 ,LOADRS +2 -COMPARE THE HIGH ORDER
BNE 649% :PARTS OF XADRZ AND ARGZ.
007632 177740 CMP XADR2 ,LOADRS  -COMPARE THE LOW ORDER
BNE 643 :PARTS.
007460 IMP X7 :THEY WERE EQUAL'
64%: BLO 65¢%
007476 IMP X8 :THE FIRST ADDRESS IS LARGER
“THAN THE SECOND'
007476 658:  JMP X8 “THE FIRST IS LESS THAN THE
;SECOND.
:PARITY ERROR OCCURS.
X7: 1ST (SP)+ “RESTORE THE STACK.
tMP (SP)+,(SP)+ :AND CONTINUE SINCE
177777 177744 MOV #-1,3#MEMERR ‘THE CACHE ERROR ADDRESS
007534 JMP X9 "REGISTER WAS SET CORRECTLY.
177744 001634 X8: MOV SMMEMERR , $TMPT ;?E?EG;EVALID TEST
177740 001640 MOV a#LOADRS . $TMP3 ’ )
177742 001642 MOV S¥HIADRS . $TMPL
ST (SP)+
CMP (SP)+,(SP)+
ERROR 23
177777 177744 MOV #-1,a#MEMERR
177572 X9: CLR IMVRO STURN OFF MEMORY MANAGEMENT .
172516 CLR AMMRS
007636 TST XADR3
BNE X10 :GET READY TO GENERATE
007640 TSE x?8R3+2 "THE NEXT TEST ADDRESS.
BN X
000002 007636 MOV #2.,XADR3

SEQ 0064
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007566

007570
007574
007600

007602
007606
007612
007616
007622

007650
007652
007660

007666
007674

007702
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000615

006337
006137
000410

006337
006137
005037
0C5037
000137

000004
012737
000006
012737

113737
012737

104416

007636
007640

007626
007630
007636
007640
007140

000020

010550

001502
055440

001702

055572

001632
000114

N S
13-MAR-B0 10:38 PAGE 40
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B8R X12
x10: ASL XADR3
ROL XADR3+?2
BR X12
X11: ASL XADR1
ROL XADR1+2
CLR XADR3

CLR XADR3+2
X12: JMP X1

XADR1: .WORD O
.WORD O
XADRZ2: .WORD 0
WORD O
XADR3: .WORD O
LWORD O
XADR4: .WORD 0
.WORD O
XDONE: RSET ;DONE !

B2 2223222233323 233 3223323382323 333 2232328000022 ReRRtRtRRtids

’-hssr 6 CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES

-THIS iS ANOTHER TEST OF THE AMX WHICH IS CARRIED
:%0UT USING THE SAME METHOD AS IN THE PREVIOUS TEST
;*ALL THAT IS DIFFERENT IS THE SERIES OF TEST ADDRESSES
s*WHICH IS USED. IN THE PREVIOUS TEST A ONE WAS
;«FLOATED THROUGH A FIELD OF 2EROES 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:

P * 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.

+ %

L)

2222882323323 2333223 3332282238223 3R 222222000028l hitd il l

» % N N8

L .l‘l.l‘l‘l.

1ST6:  SCOPE
MOV #20,8TIMES ;.D0 20 ITERATIONS
XX=$TN=-1
;SET THE SKAD REGISTER
MOV #T1ST7,SKAD ;IN CASE THE TEST ABORTS.

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

MMSKIP ;THIS TEST MAKES USE OF
:MEMORY MANAGEMENT SO SEE
;IF THE JSER HAS SET THE

SEQ 006¢
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2085 :SWITCH DESIGNATED AS

<086 “THE DON'T USE MEMORY

2087 JMANAGEMENT SWITCH,

2088 007704 012700 172340 MOV #K ]PARO RO JINITIALIZE THE KERNAL MODE
2089 007710 012701 077606 MOV 277606 R1 :MEMORY MANAGEMENT REGISTERS
2090 007714 012702 172300 MOV # 1PORO,R2

2091 007720 012703 000010 MOV #10.R3

2092 007726 010122 1%: MOV R1,{(R2)+

2093 007726 077302 SO8 R3.1$

2094 007730 005020 CLR (RO)+

2095 007732 012720 000200 MOV #200. (RO) +

2096 007736 012720 000400 MOV #400. (RO) +

2097 007742 012720 000600 MOV #600° (RO) +

2008 007746 012720 001000 MOV #1000, (RO) +

2099 007752 012720 001200 MOV #1200, (RO) +

2100 007756 012720 001400 MOV #1400 (RO) +

2101 007762 012710 177600 MOV #177600, (RO)

2102 007766 012737 000020 172516 MOV #20, 34MR3 STRUN ON MEMORY MANAGEMENT
2103 007774 012737 000001 177572 MOV #1. 3RO

2104 010002 104417 SIZE :GET THE LARGEST MEMORY

2105 010006 000000 XXLOA: .WORD O :WORD ADDRESS INTO XXLOA
2106 010006 000000 XXHIA: .WORD O “AND XXHIA.

2107 010010 042737 000002 010004 BIC #2 ,XXLOA "GET THE ADDRESS OF THE HIGHEST WORD
2108 SWORD MINUS TWO.

2109

2o

1

2112 010016 012737 000014 177746 MOV #MOM1 , S#CONTRL :FROM NOW ON FORCE MISSES
5”2 70 BOTH GROUPS.

2115 010026 012737 177776 010526 XX1: MOV #177776 ,XXADR1 - INITIALIZE

2116 010032 005037 010530 CLR XXADR1+2

2117 010036 012706 000016 MOV #16,R4

5”3 010042 000410 8R XX3

2120 010044 (005204 XX2: INC R4 :TURN ON THE NEXT BI7

2121 010066 052737 000001 010526 BIS #1,XXADR1 "IN THE FIELD OF ONES.
2122 010054 006337 010526 ASL XXADR1

5152 010060 006137 010530 ROL XXADR1+2

2125 010064 012737 000002 010536 XX3: MOV #2, XXMASK ;INITIALIZE THE MASK
2126 010072 005037 010540 CLR XXMASK +2 "USED TO CREATE THE ZERO
2127 “IN THE FIELD OF OMES.
2128 010076 (010405 MOV R4 ,RS

_2)}233 010100 012737 010106 001510 MOV #XX4 , SLPERR

2131 010106 013737 010526 010532 XX4: MOV XXADR1, XXADR2 :DETER“INE THIS TEST ADDRESS.
2132 010114 013737 010530 010534 MOV XXADR1+2, XXADR2+2

2133 010122 043737 010536 010532 BIC XXMASK , XXADR2

5%?5' 010130 043737 010540 010534 BIC XXMASK +2 , XXADR2+2

2136

2137 :DOUBLE PRECISION COMPARE Of TWO 22-BIT ADDRESSES

2138 010136 023737 010534 010544 CMP XXADR2+2, XXCNST+2 -COMPARE THE HIGH ORDER
2139 010144 001006 BNE 648 ‘PARTS OF XXADR2 AND ARG2.

2140 010146 023737 010532 010542 CMP XXADR2,XXCNST  -COMPARE THE LOW ORDER
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010154

010156

010162
010164

010170

010174

010174
010202
010204

010212

010214

010220
010222

010226

010232

010232
01023¢
010242

MACY!1 30A(1052)
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001002

000137

103402
000137

000137

023737
001006
023737

001002

000137

103402
000137

000137

3703 010532

01
013702
16

2703 000002

010174

010174
010464

010534
010532

010232

010464
010232

010534

010006
010004

C
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BNE 649 ;PARTS.
JMP XX5 :THEY WERE EQUAL'
648 BLO 65%
JMP X5 :THE FIRST ADDRESS IS LARGER

:THAN THE SECOND.
;THE FJRST ]S LESS THAN THE
;SECOND.

65%: JMP XX10

XX5:
:DOUBLE PRECISION COMPARE OF TWQ 22-8BIT ADDRESSES

cMP XXADR2+2 ,XXLOA+?2 : COMPARE THE HIGH ORDER
BNE 64$ ;PARTS OF XXADR2 AND ARG2.
0 o XXADRZ2 , XXLOA ;COMPARE THE LOW ORDER
BNE 648 ;PARTS.
JMP XX6 :THEY WERE EQUAL'!
649%: BLO 65%
JMP XX10 ;THE FIRST ADDRESS IS LARGER

:THAN THE SECOND!
:THE FIRST 1S LESS THAN THE
s SECOND.

65%: JMP XX6

XX6:

:CONVERT THE 22-81T ADDRESS IN XXADR2 TO VIRTUAL ADDRESS
"WHICH WILL RELOCATE THROUGH KIPARG6; SET UP KIPARG:
"TURN ON MEMORY MANAGEMENT: PUT THE INSTRUCTIONS:
: 18: MOV R1. (R2)
: 2S: CLR (R2)
33 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, XX7, IN LOCATION CACHVEC TO TAKE CARE OF THE
WHICH 18 BEING FORCED. JSR TO THE ABOVE ROUTINE,

SO THAT IF THE PARITY ERROR DOES‘NT OCCUR

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

MOV XXADRZ ,R3
MOV XXADRZ+2 ,RZ
SuB #2,R3

SEQ 0067
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2197
2198
29
2200
2201

010246

010250
01025¢
010256
010262
010266

910272
010300

010306
010312
010320

010326
010332

010336

010344
010346

010350
010352
010354
010354
010362
010364
010372

010374

010400
010402

010406
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005602
010300

010337

012737
012737

012710
012760
012760

012701
012702

012737
000240
004710

1046024
000444

023737
001006
023737
001002

000137

103402
000137

000137

005726
022626
012737
000417
013737

013737
013737
005726
022626
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000207

000002
177750
010354

010534
010532

010412

010426
010426

177777
177744

177740
177742

000114

177742
177740

177744
001634

001640
001642

13-MAR-80
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1%:
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SB(C

MOV
BI(C
ADD
ASHC
MOv

MOV
MOV

MOV
MOV
MOV

MOV
MOV

MOV

NOP
JSR

ERROR

R2

R3,R0
#177701,RO
#140000,R0
#~6,R2
R3,a#K IPARG

#20, 3/MMR3
A1, 3/MMRO

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

#2,R1
#MAINT ,R2

#XX7 ,a#CACHVE(
PC.(RO)

24
XX10

BR
;COME HERE ON THE PARITY ERROR

XX7:

:TURN ON MEMORY
MANAGEHENT
UP THE TEST INSTRUCTIONS.
010112 "MOV R1,(R2)*
;005012

"CLR (R2)*
000207 'RTS PC’

:SET UP THE REGISTERS

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

:NC TRAP OCCURRED!

:DOUBLE ?RECISION COMPARE OF TWO 22-BIT ADDRESSES

648 :

65%:

XX8:

XX9:

BNE
v

BNE

JMP

BLO
JMP

JMP

TST
{MP
MOV

MOV

MOV
MOV
TST
(me

XXADRZ2+2 ,LOADRS +2
64

3
XXADRZ2 ,LOADRS
64$

Xx8

658
XX9

XX9

(5P} +
(SP)+,(S5P) +
#-1,#MEMERR

Xx10
SIMEMERR, $TMP1

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

:COMPARE THE HIGH ORDER
:PARTS OF XXADR? AND ARG?.
;COMPARE THE LOW ORDER

:PARTS.

;THEY WERE EQUAL'

;THE F]RST ADDRESS IS LARGER
;THAN THE SECOND!

;THE FIRST IS LESS THAN THE
s SECOND.

;RESTORE THE STACK.

;RESET THE CACHE ERROR REGISTERS.

;REPORT A VALID TEST

;JFAILURE.

SEQ 0068
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104025
012737

006337
006137
005305

000000

126310
000000

104414

000004
012737
000007

012737

113737
012737
012737

104416

012700
012701
012702
012703
010122
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177777

010536
010540

000020

011462

001502
055440
055412

172340
077406
172300
000010

1777464

001702

055572

001632
000114
000004

13-MAR-80
T6

xX10:

1%:

XXADR1:
XXADR? :
XXMASK :

XXCNST:

xxX11:

E
10:38 PAGE 44
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ERROR
MOV

ASL
ROL
DEC
BEQ
JMP
CLR
CLR
P
B8GE
JMP

.WORD
-WORD
. WORD
.WORD
.WORD
.WORD

.WORD
.WORD

RSET

25
#-1,3MMEMERR

XXMASK
XXMASK +2

OTPRG

(el B elelelelels

JROTATE THE MASK,

;TURN OF MEMORY MANAGEMENT.

;JSED TO GENERATE TEST PATTERNS.

;JUSED TO STORE THE CURRENT
;TEST PATTERN DURING A TEST.
;MASK USED TO PUT A Z2ERO
;JIN THE FIELD OF ONES

;TO CREATE A TEST ADDRESS.
;THE SMALLEST ADDRESS

; IN MEMORY OVER THIS TEST.

L 122232 3322802223223 2232323222222 2222 2dfdsdds it sl il

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

*TEST 7

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

:«THIS TEST IS IDENTICAL TO TSTS IN EVERY THING

;*1T DOES EXCEPT IN THAT TEST THE TEST ADDRESSES WERE

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

[
R 2222322223323 223333 3223312323333 32dRR8R8R4R0CRRaRRRRaRlitll il

?éT?:
RR=$TN-1

648 :

SCOPE
MOV

MOV

MOVB
MOV
MOV

MMSKIP

MOV
MOV
MOV
MOV
MOV

#20,$TIMES ::DO 20 ITERATIONS

SSET THE SKAD REGISTER
#TST10, SKAD "IN CASE THE TEST ABORTS.
$TSTNM, STMPO
#SPUR , a#CACHVEC S INITIALLY EXPECT NO ERRORS.
#CPSPUR , S#ERRVE
#X IPARO ,RO SINITIALLY PUT MEMORY
¥77606,R1 "MANAGEMENT IN A 'PASSIVE'
#x1PDRO,R2 "STATE. THAT IS MAP ALL
#10,R3 *VIRTUAL ADDRESSES ON TO
R1. (R2)+ "THEMSELVES AS PHYSICAL

SEQ 0069
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010634
010636
010640
010644
010650
010654
010660
010664
010670

010674
010702

010710
010712
010714
010716
010724
010732
010736
010742
010746
010754
010754
010762
010764

010772

010774

011000
011002

011006

CACHE #2

MACY!1? 3OA(1052)T713-MAR
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042737
012737

005037
005037
005037
012737

023737
001006
023737

001002

000157

103402
000137

000137

013737
013737
063737
005537
063737

000002
000014
011654
011456

011444
000001

011446
011444

011420

011012
011420

010712
177746

011446

011456
017454

(e lele)
— b oah
P Y
PR ¥ 3
(VAR VaLV,]
oo

011452

RRLOAD:
RRHIAD:

RR1:
:DOUBLE

64%:

65$:

RRZ:
;DOUBLE

F
-80 10:38 PAGE 45
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so8
CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

SI1ZE
.WORD
-WORD

BIC
MOV
CLR
CLR

CLR
MOV

R3,648 ;ADDRESSES.
(RO) +
#200, (RO) +
#4600, (RO) +
#600, (RO) +
#1000, (RO) +
#1200, (RO) +
#1600, (RO) +
#177600, (RO)
#60 ,a#MMR3 :TURN ON MEMORY MANAGEMENT.
#1,34MMR0
:DETERMINE THE MEMORY
"SYSTEM SIZE.
0 *LOW ORDER 16-BITS AND
0 *HIGH ORDER 6-BITS OF THE
"HIGHEST MEMORY WORD ADDRESS.
#2 ,RRLOAD “GET THE HIGHEST WORD IN MEMORY
“MINUS TWO.
#MOM1 , 3#CONTRL “FORCE MISSES TO BOTH GROUPS
RRADR3 SINITIALIZE STORAGE LOCATIONS
RRADR3+2 “USED TO GENERATE THE
RRADR1 :SERIES OF TEST ADDRESSES.
#1,RRADR1+2

PRECISION COMPARE OF TWO 22-BIT ADDRESSES

M
BNE
P

BNE

JMP

BLO
JMP

JMP

RRADR1+2 ,RRADR3+2 :COMPARE THE HIGH ORDER

648 :PARTS OF RRADR1 AND ARG/?.

RRADR1 ,RRADR3 ;COMPARE THE LOW ORDER

64% JPARTS.

RR11 :THEY WERE EQUAL'

65%

RR2 :THE FIRST ADDRESS IS LARGER
:THAN THE SECOND'

RR11 :THE FIRST IS LESS THAN THE
;SECOND.

PRECISION ADDITION, UNSIGNED

MOV
MOV
ADD
ADC
ADD

RRADR1 ,RRADRZ
RRADR1+2 ,RRADRZ +2
RRADR3,RRADRZ
RRADRZ2+2
RRADR3+2,RRADRZ+2

SEQ 0070
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2365
2366 011046
237
2368
2%9 011046
2370 011054
2371 £11056
2372
2373 011064
2374
2375
2376
2377 011066
2378
2379 011072
2380 011074
2381
2382 011100
2383
238},
2385 011104
2386
2387
2388
2389
2390
2391 011112
2392 011120
2393 011126
23% 011134
2395
239 011140
2397
2398 011144
2399
2400 011152
2401
2402 011160
2403
2404 011166
2405 011172
2406 011200
2407
2408 011206
2609 011212
2410
2411 011216
2612 011224
2413 011226
2414
2415
2616 011230
2617
2618 011230
2619 011232

2420
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023737
001006
023737
001002

000137

103402
000137

000137

012737

013737
013737
162737
005637

012700
012737
012737
012737
012710
012760
012760

012701
012702

012737
000260
004710

104030
000137

011452
011450

011460

011460
011104

011104

011450
011452
000002
170216
140000
170600
000060
00000
010112
005012
000207

000002
177750

011236

011352

010714
010712

001510

—t ol b
~N NN
O RO
——d el —
~Oon

172354
172516
177572

000002
000004

000174
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

6

;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

64%:

65%:

RR4 :

:CONVERT THE PHYSICAL 22-BIT, ADDRESS IN RRADRZ TO A VIRTUAL ADDRESS

{mp
BNE
(MP

BNE

JMP

BLO
JMP

JMP

MOV

RRADRZ+2 ,RRLOAD+2 . COMPARE THE MIGH ORDER

649 ;PARTS OF RRADRZ2 AND ARGZ.

RRADRZ ,RRLOAD  ;COMPARE THE LOW ORDER

64% ;PARTS

RRDONE ;THEY WERE EQUAL'!

65%

RRDONE ;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND'!

RR4 ;THE FIRST IS LESS THAN THE
s SECOND.

#RR4 , SLPERR

JWHICH WILL RELOCATE THROUGH KIPARG6 TO THE UNIBUS, THEN THROUGH
; THE MAPPING BOX TO THE UNIBUS INPUTS OF THE CACHE AMX.

;NOTE: MAP REGISTERS 0-2 ARE NOT USED IN CASE PROGRAM S
;RUNNING UNDER APT OR ACT.

RRS:

1%:

MOV
MOV
suB
SB(

MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV

MOV
NOP
JSR

ERROR
JMP

RRADR2 . @#MAPLO3 :SET UP THE MAP REGISTER 3.
RRADR2+2 , 3#MAPHOS

#2,3MMAPL 03

AFMAPHO3

#140000,R0 ;A VIRTUAL ADDRESS WHI(CH WILL
;RELOCATE THROUGH KIPARG.

#170600,a#K IPARG;RELOCATE TO UNIBUS BASE
;ADDRESS OF 000000.

#60,3#MMR3 ;TURN ON THE MAPPING BOX AND
;22-BIT MODE.
#1,34#MMRO sTURN ON MEMORY MANAGEMENT.

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

#2.R1 ;SET UP THE REGISTERS USED

MAINT R2 ;IN THE TEST INSTRUCTIONS.

#RRG ,a#CACHVEC ;SET UP THE PARITY TRAP
JVECTOR.

PC.(RO) ;AND GO.

;NO TRAP OR ABORT OCCURRED.
;MAINTENANCE FUNCTION FOR
30 ;FORCING BAD PARITY ON
RR9 ;THE MAIN MEMORY ADODRESS
;AND CONTROL LINES FAILED.

SEQ 0071




(ExBO-t
CExBOE

2621
262

242

2424
2425
2426
2627
2428
2629
2430
243
2632
2433
243,
2435
2436
24637
2438
2439
2440
2441
2442
26463
2bL4L4
2445
2646
2447
2448
24649
2450
2451
2452
24653
2454
2455
2456
2457
2458
2459
2460
2461
24662
2663
2464
2465
24666
2467
2468
2469
2470
2471
2672
2473
2474
2475
2676

e

011236

011236
011244
011246

011254

011256

011262
011264

011270
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011444
011446
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023737
001006
023737
001002

000137

103402
000137

000137

022626
005726
022626
012737
000137

013737
013737
013737
005726
022626
104031
012737
005037
005037
005737
001007
005737
001004
012737
000415

006337
006137
000410

006337
006137
005037
005037

000137

000000
000000

011452
011450

011274

011314
011314

177777
011352

177744
177740
177742

000001
177572
172516
011454

011454
000002

011454
011456

011444
011446
011454
011456

010754

11770 CACHE #2 MACY ! 30A(1052)T

177742
177740

177744

001634
001640
001642

177744

011454

RR6:

13-MAR-80
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS [NPUTS TEST FLOATING ONES
:COME HERE WHEN THE FORCED ERROR OCCURS.

:DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

64%:

65%:

RR7:

RR8:

RR9:

RR10:

RR11:

RR12:

RRADR1:

cMP
BNE
(MP

BNE

JMP

BLO
JMP

JMP

Mp
TST
cMP
MOV
JMP

MOV
MOV
MOV
TST
CMP
ERROR
MOV
CLR
CLR
TST
BNE
TST
BNE
MOV
BR

ASL
ROL
BR

ASL
ROL
CLR
CLR

JMP

.WORD
.WORD

RRADRZ2+2.LOADRS+2

643
RRADRZ,LOADRS

643

RR7

65%
RR8

RR8

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

A/MEMERR, $TMP1
a#L OADRS,$TMP3
a#HIADRS ,$TMP4
(SP)+
(SP)+_(SP)+

#2 ,RRADR3
RR12

RRADR3
RRADR3+2
RR12

RRADR1
RRADR1 +2
RRADR3
RRADR3+2

RR1

0
0

;. COMPARE THE HIGH ORDER
;PARTS OF RRADRZ2 AND ARG?.
; COMPARE THE LOW ORDER

;PARTS.

;THEY WERE EQUAL!

;THE FIRST ADDRESS iS LARGER
JTHAN THE SECOND!

:THE FIRST IS LESS THAN THE
;SECOND.

JRESTORE THE STACK.

;CLEAR THE CACHE ERROR REGISTER.

JREPORT A VALID TEST FAILURE.

;CLEAR THE ERROR REGISTER.
;TURN OFF MEMORY MANAGEMENT.

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

;3 DOUBLE WORD LOCATIONS
;USED TO STORE 22-BITY

SEQ 007¢
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CEXBDE .P11

2477
2678
2479
2480
2481

(ASTaSTAN1, V1,01, 97, V]
WAAAAWAUIVAWVA
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011452
011454
011456
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000004
012737
000010

012737

113737
012737
104416

012700
012701
012702

042737
012737

012737
005037
012704
000410

09:59

000020

012350

001502
055440

172340
077406
172300
000010

000200
000400
000600
001000
001200
001400
177600

000002
000014
177776

012330
C00016

17 CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES
RRADRZ: .WORD 0 . ADDRESSES.
.WORD 0O
RRADR3: .WORD O
.WORD 0
RRDONE : RSET s DONE .

122222223223 3232322332323323232233 382222803200 0fRRRRiadRRiRR Rl i

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS [NPUTS TEST FLOATING ZEROES

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

:«]T DOES EXCEPT IN THAT TEST THE TEST ADDRESSES WERE
;*REFERENCED THROUGH MEMORY MANAGEMENT STRAIGHT FROM
:«THE CPU TO THE CACHE. HERE THE TEST ADDRESSES WILL
;*GO THROUGH THE MEMORY MANAGEMENT UNIT ONTO THE UNiBUS
; *WHERE THE MAPPING BOX WILL SEND THEM TO THE CACHE
;*AS UNIBUS REFERENCES.
- x

SeTEST 10

SR 31222333223233 3232332823222 2223 3222222220222t Rt ddttil sl il

TST10: SCOPE
001702 MOV

SS=$TN-1
055572 MOV

001632 MOVB
000114 MOV

64%: MOV

SSLOAD: .WORD

SSHIAD: .WORD
011602 8IC
177746 MOV

012326 SS1: MOV

#20,8TIMES

#TST11,SKAD
$TSTNM,$TMPO

#SPUR ,a#CACHVEC

#X IPARO RO
#77406 R1
#x1PDRO,R2
#10,R3
R1,(R2)+
R3.64$
(RO) +

#200, (RO) +
#400, (RO) +
#600, (RO) +
#1000, (RO) +
#1200, (RO} +
#1400, (RO) +
#177600. (RO)

0

0

#2,SSLOAD
#MOM1 , X CONTRL
#177776,SSADR1
SSADR1+2

#16.R4
$s3

;;D0 2C ITERATIONS

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

JINITIALLY EXPECT NO ERRORS

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

- THEMSELVES AS PHYSICAL
:ADDRESSES.

;GET THE MEMORY SIZE.

;22-BIT ADDRESS OF THE

;HIGHEST WORD IN MEMORY.

:GET THE HIGHEST WORD MINUS TwWO.

INITIALIZE

SEQ 0073




(exBD-¢  '1/7C

(ExBDE .P11
2533
253, 011642
2535 011644
2536 011652
2537 011656
2538
2539 011662
2540 011670
2541
2542 011674
2543 011676
2544
25645 011704
2566 011712
2547 011720
2548 011726
2549
2550
2551 011734
2552 011742
2553 011744
2554
2555 011752
2556
2557
2558
2559 011754
2560
2561 011760
2562 011762
2563
2564 011766
2565
2566
2567 011772
2568
2569
2570 011772
2571 012000
2572 012002
2573
2574 012010
2575
2576
2577
2578 012012
2579
2580 012016
2581 012020
2582
2583 012024
2584
2585
2586
2587 012030

(A(HE #2
13-MAR-80

005204

012737
005037

010405
012737

013737
013737
043737
043737
023737
001006
023737
C01002

000137

103402
000137

000137

023737
001006
023737

001002

000137

103402
000137

000137

MACY 11 30A(1052)T1
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000001
012326
012330
000002
012340
011704
012326
012330

012336
012340

012334
012332

011772

011772
012264

012334
012332

012030

012264
012030

012326

012336

001510
012332
012334
012332
012334
012344

012342

011604
011602

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

JTURN ON THE NEXT BIT

$S2: INC R4
JIN THE FIELD OF ONES

8ls #1,SSADRY
ASL SSADR1
ROL SSADR1+?2

SS3: MOV #2,SSMASK JINITIALIZE THE MASK USER
(LR SSMASK +2 ;TO CREATE THE ZERO IN
;IN FIELD OF ONES
MOV R4 ,R5
MOV #554 ,SLPERR

$S4: MOV SSADR1, SSADR? ;DETERMINE THE TEST ADDRESS.

MOV SSADR1+2,SSADR2+2
BIC SSMASK , SSADRZ
BIC SSMASK+2,SSADRZ+?2
:DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES
(MP SSADR2+2,SSCNST+2 ;COMPARE THE HIGH OPRDER
BNE 64$ :PARTS OF SSADRZ2 AND ARG/Z.
CMP SSADRZ,SSCNST ; COMPARE THE LOW ORDER
BNE 649 :PARTS.
JMP SS5 :THEY WERE EQUAL'
64%: BLO 65%
JMP SSS :THE FIRST ADDRESS IS LARGER

:THAN THE SECOND!

658 JMP $S10 ;THE FIRST IS LESS THAN THE

:SECOND.
SSS:
:DOUBLE PRECISION COMPARE OF TWO 22-8BIT ADDRESSES
(. SSADR2+2,SSLOAD+?2 ;COMPARE THE HIGH ORDER
BNE 646$% :PARTS OF SSADRZ AND ARGZ.
CMP SSADRZ,SSLOAD :COMPARE THE LOW ORDER
B8NE 64% ;PARTS,
JMP SS6 :THEY WERE EQUAL!
64%: BLO 65%
JMP SS10 :THE FIRST ADDRESS IS LARGER

;THAN THE SECOND!
;THE FIRST IS LESS THAN THE
2 SECOND.

65%: JMP SS6

SSé:
-CONVERT THE PHYSICAL 22-BIT, ADDRESS IN SSADRZ TO A VIRTUAL ADDRESS

SEQ 0074




txBO-t
TtxkBLE.PYT

2589
2590
25N
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602

012030
012036
012044
012052
012056
012062

012070

13-MAR-80 09:59

013737
013737
162737
005637

012700
012737
012737
012737
012710
012760
012760

012701
012702

012737
000240
004710

106032
000445

023737
001006
023737

001002

000137

103402
000137

000137

022626
005726
022626
012737

012332
012334

000002
170216
140000
170600
000060
000001
010112
005012
000207

000002
177750

012210

012334
012332

012210

012226
012226

177777

"2 /7C CACHE #2 MACY!? 30A(1052)T

172354
172516
177572

000002
000004

000114

177742
177740

177744

13-MAR-80
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ZEROES

;WHICH WILL RELOCATE THROUGH KIPARG TO THE UNIBUS, THEN THROUGH
;THE MAPPING BOX TO THE UNIBUS INPUTS OF THE CACHE AMX.

*NOTE: MAP REGISTERS 0-2 ARE NOT USED IN CASE PROGRAM IS
RUNNINGHSNDER APT OR ACT.

1%:

MOV
SuB
S8(
MOV
MOV
MOV
410}
MOV
MOV
MOV

MOV
MOV

MOV

NOP
JSR

ERROR
PR

SSADR?, @#MAPLO3 :SET UP THE MAP REGISTER 3.
SSADR2+2,3#MAPHOS

22, aMMAPLO3

ANMAPHO3

#140000,R0 ;A VIRTUAL ADDRESS WHICH WlLL
;RELOCATE THROUGH KIPARG.

#170600,3#K IPARG;RELOCATE TO UNIBUS BASE
;ADDRESS OF 000000.

#60, 3MMMR3 ;TURN ON THE MAPPING BOX AND
:22-BIT MODE.
#1,34MMRO ;TURN ON MEMORY MANAGEMENT .

“SET UP THE TEST CODE:
#010112,(RO)  :070112="MOV R1,(R2)"
#005012.2(RO)  :005012='CLR (R2)"
#000207.4(RO)  :000207='RTS PC°

#2 ,R1 ;SET UP THE REGISTERS USED

MMAINT ,R2 ;IN THE TEST INSTRUCTIONS.

#SSB,a#CACHVEC ,SET UP THE PARITY TRAP
;VECTOR.

PC.(RO) ;AND GO.

3 :NO TRAP OCCURRED:
SS10

;TRAP TO HERE WHEN THE ERROR OCCURS.

SS7:

;DOUBLE PRECISION (OMPARE OF TWO 22-BIT ADDRESSES

648 :

65%:

SS8:

™
BNE
MP

BNE

JMP

BLO
JMP

JMP

MP
TST
e
MOV

SSADR2+2 ,LOADRS +2 :COMPARE THE HIGH ORDER
648 ;PARTS OF SSADRZ AND ARG2.
SSADR2,LLOADRS  ;COMPARE THE LOW ORDER

643 ;PARTS.

SS8 :THEY WERE EQUAL!

65%

§S9 :THE FIRST ADDRESS IS LARGER
:THAN THE SECOND!

SS9 THE FIRST IS LESS THAN THE
SECOND

(SP)+,(SP)+

(SP)+ ;RESTORE THE STACK

(SP)+,(SP)+

#-1,34MEMERR :CLEAR THE CACHE ERROR

SEQ 0075




I

CExBD-E
CExBOE.

2645
2646
2647
2648
2649
2650
26351
2652
2653

11770 CACHE #2

P11
012226

012226
012234
012242
012250

012326
012330
012332

012334
012336
012340

012342
012344

012346

MACY11 30A(1052)
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000417
013737

013757
0177%7

126310
000000

104414

000004
012737
00001

012737

113737
012737

012737
104417
000000
000000

177744
177740
177742

177777
012336
012340

011704
177572
172516
000025

011642

000004

012606

001502
055440

000014

o
¥

288
£

1777644

001702

055572

001632
C00114

177746

L
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BR

$S9: MOV
MOV
MOV
TST
MP
ERROR
MOV

SS10:  ASL
ROL
DEC
BEQ
JMP
1%: CLR
CLR
CMP
BGE
JMP

SSADR1: .WORD
.WORD
SSADRZ: .WORD

- WORD
SSMASK: .WORD
.WORD

SSCNST: .WORD
.WORD

SS11:  RSET

SS10

ANMEMERR ,STMP]
a#L OADRS ,$TMP3
a#H]ADRS,$TMPS
(SP)+
(SP)+,(SP)+

33
#-1,a#MEMERR

SSMASK
SSMASK +2

(olole B elele

BOTPRG
0

;REGISTER.
;REPORT A VALID TEST FAILURE.

;ROTATE MASK TO FLOAT O
;TO THE LEFT.

:TURN OF MEMORY MANAGEMENT
;AND THE MAPPING BOX.
;IS THE TEST DONE?
JYES
;NO

sUSED TO GENERATE THE
;TEST ADDRESSESS.

; CONTAINS THE ADDRESS Of
;THE LAST WORD OF THIS PROGRAM.

;DONE!

*****tt*ﬁ***ttt*t**tﬁ*tttt*ttt*t*tttttt*tt*tttltttttt*tttt*tttt

CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS DUAL ADDRESS TEST

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

tt*t****t**t*i*t*ttt*tt**i*ﬁt**tt*tt*t*t*ittit*tttiﬁttitttttttt

*TEST 11

TST11: SCOPE
MOV
PP $TN-1

MoV

MOvVB
MOV

PP1: MOV
SIZE

PPLOAD: .WORD

PPHIAD: .WORD

Mo STIMES

#TST12,SKAD

$TSTNM, $TMPO
#SPUR ,a#CACHVEC

#MIMO, a# CONTRL

0
0

..DO 4 ITERATIONS

;SET THE SKAD REGISTER

;IN CASE THE TEST ABORTS.
;INITIALLY EXPECT NO ERRORS.
sFORCE MISSES TO BOTH GROUPS

;LOW ORDER 16-BITS AND
:HIGH ORDER 6-BITS OF THE

SEQ 0076
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CEKBDE .P11 13-MAR-80 09:59 ™ CACHE ADDRESS MULTIPLEXER, AMX, (PU INPUTS DUAL ADDRESS TEST
2701 ;HIGHEST WORD ADDRESS IN
2702 sMEMORY
2703 012416 012737 157776 012602 MOV #157776,PPLIM JESTABLISH THE UPPER LIMIT
2704 012424 005737 012414 TST PPHIAD ;FOR THE TgST.
2705 0124 001007 BNE PP2
2706 012432 023737 012602 012412 LMP PPL IM,PPLOAD
2707 012440 003403 BLE PP2
%;83 012442 013737 0124612 012602 MOV PPLOAD,PPLIM
2710 012450 012700 126310 PP2: MOV #B0OTPRG,RO :THE LOW LIMIT FOR THIS TEST.
2711 012454 Q10020 1%: MOV RO, (RO)+ ;WRITE THE ADDRESS IN THE
2712 012456 020037 012602 cMP RO,PPLIM ;ADDRESS.
5;42 012462 101774 B8LOS 1%
2715 012464 012700 126310 MOV #B0TPRG,RO
2716 012470 0171001 PP3: MOV (RO) ,R1 ;GO BACK AND READ BACK THE
2717 012472 020001 cMP RO _R1 JADDRESS, CHECK IT AND
2718 012474 001411 BEQ PP4 IWRITE BACK THE COMPL IMENT.
2719 012476 010037 001644 MOV RO,$TMPS
2720 :REPORT ERROR.
2721 012502 010137 001636 MOV R1,.$TMP?2
2722 012506 010037 001640 MOV . RO,$TMP3
272% 012512 005037 001642 CLR $TMPS
g;gg 012516 104034 1$: ERROR 34
2726 012520 005120 PP4 : com (RO)+ ;WRITE BACK COMPLIMENT.
2727 012522 020037 012602 cMP RO PPLIM -
g;gg 012526 101760 BLOS  PPS
2730 012530 012700 126310 MOV #BOTPRG.RO ;GO BACK AND CHECK
2731 012534 011001 PPS : MOV (RO) R ;THE COMPLIMENTED PATTERNS.
2732 012536 010002 MOV RO.RZ
2733 012540 005102 oM R2
2734 012542 020102 c™MP R1,R2
2735 0125446 0016411 BEG PP6
2736 012546 010237 001644 MOV R2.$TMPS
2737 012552 010137 001636 MOV R1,.$TMP2
2738 012556 010037 001640 MOV RO,$TMP3
2739 012562 005037 001642 CLR $TMP4
352? 012566 104034 1%: ERROR 34
27642 012570 005120 PP6: COoMm (RO)+
2743 012572 020037 012602 cMP RO,PPLIM
2744 012576 001356 BNE pPS
5;22 012600 000401 BR PP7
g;zg 012602 000000 PPLIM: .WORD O
2749 012604 104414 PP?7: RSET ;DONE !
2750
2751
2752 AN RN R A AN RN AR AN AN AR AN KRR AR AR R AR R AN R AR AN A AR AR AR AN RAANNR
5;22 *TFST 12 CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST
2755 tTHIS TEST PERFORMS A DUAL ADDRESS TEST IDENTICAL TO

S*TST11,

EXCEPT THAT [T [S DONE THROUGH THE MAPPING

SEQ 0077




“EKBD~E 11/70 CACHE #2 MAcv11 30A(1052)
(EXBDE .P11 13-MAR~80 09
2757
2758
2759
2760 012606 000004
2761 012610 012737 000002 001702
g;gg 000012
g;gg 012616 012737 013246 055572
2766 012624 113737 001502 001632
767 012632 012737 055440 000114

2768
2769
2770
2771

2772
2773
2774
2775
2776
2777
2778
2779
2780
2781

2782
2783

012640 104416
012642 012737 000014
012650 104417
012652 000000
012654 000000

012656 012737 157776 013242
012664 005737 012654

012672 023737 013242 012652

012702 013737 012652 013242
012710

012710 012700 172340
012714 012701 077406
012720 012702 172300
012724 012703 000010
012730 010122

012732 077302

012734 005020

012736 012720 000200
012742 012720 000400
012746 012720 000600
012752 012720 001000
012756 012720 001200
012762 012720 001400
012766 012710 177600

012772 012737 . J
013000 012737 0Gvwl
013006 012700 126310

013012

013012 010037 170214
013016 005037 170216
013022 012737 170600 172354
013030 012701 140000

177746

172516
77572

013034 01001
013036 062700 000002
013042 020037 013242
013046 101761

;3-MAR-80
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST

:*BOX HERE THEREBY TESTING THE UNIBUS INPUTS TO THE AMX.
. n

”
1122322282332 2322 2822332322323 2322 220 it iRRRRllldlln)

15T12:!
TT=$TN-1

SCOPE
MOV

TT1: MOV

TTLOAD: .WORD
TTHIAD: .WORD

TT2:

64%: MOV

1%:

MOV
CLR
MoV
MoV

MOV
ADD
cMP
BLOS

#2 ,STIMES

#TST13,SKAD
$TSTNM,$TMPO

;.D0 2 ITERATIONS

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

#SPUR ,a#CACHVEC ;EXPECT NOC PARITY ERRORS.

#MMIMO , a# CONTRL

0
0

#157776,TTLIM
TTHIAD

112
TTLIM,TTLOAD
TT2
TTLOAD,TTLIM

#KIPARO RO
27740681
#KIPDRU,R2
#10.R3
R1,(R2)+
R3.64$

(RO) +

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

#60, 3#MMR3
#1,a/MMRO
#30TPRG,RO

RO, MMAPLO3
NMAPHO3

;FORCE MISSES TO BOTH GROUPS.

;DETERMINE THE HIGHEST
JWORD IN MEMORY.

;DETERMINE THE UPPER LIMIT
;FOR THE TEST.

JINITIALLY PUT MEMORY
:MANAGEMENT IN A °*PASSIVE'
;STATE, THAT IS MAP ALL

:VIRTUAL ADDRESSES ON TO
:THEMSELVES AS PHYSICAL
;ADDRESSES.

;TURN ON MEMORY MANAGEMENT .
JINITIALIZE A POINTER.

SJRELOCATE THE ADDRESS IN
;RO TO THE UNIBUS,

#170600,34#KIPARG; THROUGH THE MAPPING BOX

#140000,R1

i’

:TO THE CACHE.

;JWRITE THE ADDRESS IN THE
s ADDRESS

SEQ 0078

|
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2813

013050
013054

013054
013060
013064
013072

(wlelelelelele)
— o i b
_.._....S

— b
NN (NN

01

013216
013222

013224
013226
013232
013236
013240

013242
013244

ACHE #2 MAC
13-MAR-B0

012700

005111
062700
020037
101745

012700

010037
005037
012737
012701

011102
010003
005103
020203
001411
010337
010237
010037
005037
104035

005111
062700
020037
001343
000401

000000
104414

126310

170214
170216
170600
140000

001644

001636
001640
001642

000002
013242

126310

170214
170216
170600
140000

001644
001636
001640
001642

000002
013242

172354

172354

Y11 30A(1052) 13-MAR
T12

T73:

TTS:

1%:
TT6:

TTLIM:
TT7:

B
-80 10:38 PAGE 5«
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CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST

MOV

MOV
CLR
MOV
MOV

MOV
MOV
CoM
(W
BEQ
MOV
MOV
MOV
CLR
ERROR

COM
ADD
cMP
BNE
-WORD

RSET

#B0TPRG RO

RO, a#MAPLO3
HO3

JRELOCATE THE ADDRESS IN
;RO TO THE UNIBUS,

AMAP
#170600 ,a#K IPARG; THROUGH THE MAPPING BOX

#140000,R1

(R1) ,R2
RO,R2
14
RO.S$TMPS

RZ2.,$TMP?2
RO.$TMP3
$TMPS

35

(R1)
»2,R0

RO TTLIM
1%

#80TPRG,RO

RO, a#MAPLO3

HO3

;TO THE CACHE.

;READ BACK THE ADDRESS
;AS DATA IN THE LOCATION
;17 ADDRESSES.

:REPORT ERROR IF NOT
sEQUAL.

;WRITE BACK THE
;COMPLIMENTED DATA.

;RELOCATE THE ADDRESS IN
;RO TO THE UNIBUS,

aAMAP
#170600,3#KIPARG; THROUGH THE MAPPING BOX

#140000 ,R1

(R1) ,R2
RO,RS
R3

R2,R3
176
R3,5TMPS
R2,$TMP?
RO,$TMP3
STMP4

35

(R1)

”2 'RO

RO TTLIM
118

117

0

;TO THE CACHE.

;GO BACK AND CHECK
;THE COMPLIMENTED PATTERNS.

;REPORT ERROR

;COMPL IMENT BACK THE DATA.

sDONE !

SEQ 0079




(ExBD-t
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2869
2870
2871
2872
2873
2874
2875
2876
2877

SRR

FIVIIVARY

~
BIBBY2
SNV =OO

013246
013250

013256

012264
013272

013300

0000C4
012737

012737

113737
012737

104416

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

104417
000000
000000

000040
014420

001502
055440

172340
077406
172300
000010

11/70 CACHE #2 MACY!T 30A(1052)
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001702
055572

001632
000114

c 7
53-HAR-80 10:38 PAGE 55

Y T2 2222222232332 32223222202 222280 R sl Rl ll )

'-27551 13 CACHE ADDRESS MEMORY COMPARATOR TEST

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

S+«FOR THE FIRST COMPARATOR; BITS 14 THROUGH 17 FOR

;+THE NEXT; AND BITS 18 THROUGH 21 FOR THE LAST,

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

*«POSSIBLE 4-BIT INPUT CONDITION FOR A COMPARATOR FROM THE

; *ADDRESS MEMORY AND PUT EVERY POSSIBLE 4-BIT COMBINATION
;*ON THE AMX SIDE OF THE COMPARATOR. FOR 4-BITS

;*THERE ARE 16 (DEC) CONDITIONS. THUS FOR EVERY 4-8BIT

: *ADDRESS MEMORY INPUT TO THE COMPARATOR THERE ARE

;+16 AMX INPUT COMBINATIONS ONE OF WHICH WILL CAUSE

;%A MAT(H AND MAKE THE REFERENCE A HIT. THE OTHER

*15 SHOULD OF COURSE BE MISSES.

t*tt*tttkt*t********!t*tl’tt*t*t*ttt*ttttt*tttttttttttt*ttt*tttt

TST13: SCOPE
MOV #40,8TIMES :.D0 40 ITERATIONS
;SET THE SKAD REGISTER
MOV #TST14,SKAD ;IN CASE THE TEST ABORTS.

MOvB $TSTNM,$TMPO
MOV #SPUR , a#CACHVEC

MMSKIP ;SEE IF THE SWITCH REGISTER
sREFLECTS THE USERS DESIRE
;TO ELIMINATE EXECUTION OF ANY TESTS
JUSING MEMORY MANAGEMENT. If
;S0 GO TO THE NEXT TEST.

MOV #K1PARO,RO ;INITIALLY PUT MEMORY

MOV #77406,R1 JMANAGEMENT IN A "PASSIVE'

MOV #K1PDRO,R2 ;STATE, THAT IS MAP ALL

MOV #10,R3 ;VIRTUAL ADDRESSES ON TO
64%: MOV R1.(R2)+ s THEMSELVES AS PHYSICAL

S08 R3,64% ;ADDRESSES.

CLR (RO) +

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

SIZE
ZADLO: .WORD O ;THE HIGHEST ADDRESSABLE

ZJADHI: .WORD O :MEMORY WORD AVAILABLE.

CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST

SEQ 0080
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013372 005037 016164

013376
013404

013412

OO
— b
PN
N —
O

¥ PRER Py pepy
R S¥ JZRR ¥R Tse

OO0 OO0 OO0 OO O00O0
oo

-—— a3
Vo1V v

013552

013554

012737
012737

005037

005737
001010

012737
005037
004737
000432

022737
001010

012737
005037
004737
000416

022737
001010

012737
005037
004737
000402

000137

012701
013737
005711
013737
00571

012737

000030
000044

014166

014166

002000
014214
014310

000001

040000
014214
014310

000002

000004
014212
014310
014116

014176
014170

014172

000020

014212

014166

014212

014166

014214

177746
177746

172516

113

Z1:

22:

3:

4:
15:

13-MAR-80

(LR

MOV
MOV

CLR

TST
BNE

MOV
CLR
JSR

CMP
BNE

MOV
CLR
JSR

e
BNE

MOV
CLR
JSR

JMP

MOV
MOV
TST
MOV
TST

MoV

)
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7

ZFLGY

#S0M1, 2GS
#S1MO,ZGM

IFLG2

ZFLG2
22

#2000, 2TABLE+¢
ZTABLE+6
PC,ZCMTBL

15

#1,.7FLG2
13

#40000, ZTABLE +4
IZTABLE +6
?g.ZCHTBL

#2,7FLG2
24

#4,ITABLE+6
ITABLE +4
gg,ZCHTBL

214
#1THR,R1
IZGM,a#CONTRL

(R1)
ZGS ,a#CONTRL
(R1)

#20, 3/MMR3

;ZFLGY INDICATES WHICH GROUP
;1S BEING TESTED.

;IFLGY = 0, TESTING GROUP 0.
JZFLGY = 1, TESTING GROUP 1.
;TEST GROUP O FIRST.

;ZGS AND ZGM CONTAIN
;PATTERNS TO BE USED IN

;THE CACHE CONTROL REGISTER.
;ZFLGZ INDICATES WHICH
;4~8IT ADDRESS FIELD, OR
;WHICH COMPARATOR, IS
;BEING TESTED.

:IFLG2 = 0, BITS 10 THROUGH 13
:2FLG2 = 1, BITS 14 THROUGH 17
;IFLG2 = 2, BITS 18 THROUGH 21
;2FLG2 = 3, DONE!

;SEE WHICH COMPARATOR

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

;CALL ZCMTBL TO FINISH THE TABLE.

;BITS 14-17

;GET ZCMTBL TO FINISH SETTING
;UP THE TABLE.

;BITS 18-21

;DONE WITH THIS GROUP.

JMAKE ZTHR A HIT [N BOTH GROUPS.

;FROM NOW ON SELECT THE GROUP BEING TESTED
sWHILE MISSING THE OTHER GROUP.
;TURN ON MEMORY MANAGEMENT.

SEQ 0081
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2981 013562
2982
2983 013570
2984
2985
2986
2987 013574
2988
2989
2990
2991
2992 013574
2993 013607
2994 013604
2995 013610
2996
2997 013612
2998
2999 013616
3000 013620
3001
3002 013624
3003
3004
3005
3006 013630
3007
3008
3009
3010
3011
3012 013634
3013 013636
3014
3015 013640
3016
3017
3018
3019
3020 013640
3021 013646
3022 013650
3023 013654
34
30¢5 013656
3026
3027 013662
3028 013664
3029
3030 013670
3031
3032
3033
3034 013674
3035
3036 013674

13-MAR-80 09:59
012737 000001

012701

023761

001002
000137

103402
000137

000137

012702

011103

0146206

013370
013366

013630
013630

014116

014206

013370
013366

013674

013674
014074

177572

000002

000002

E
10:38 PAGE 57

CACHE ADDRESS MEMORY (OMPARATOR TEST

#1,34MR0
#2TABLE ,R1

:22-BIT MODE!

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

PRECISION COMPARE Of TWO 22-BIT ADDRESSES

ZADLO+2,2(R1)
648

ZADLO, (R1)
64%

1%

65%
1%

214

HITABLE ,R2

R1,R2
212

;COMPARE THE HIGH ORDER
;PARTS OF ZADLO AND (R1).
JTHEN [F NECESSARY

;COMPARE THE LOW ORDER PARTS.

:THEY WERE EQUAL!

;THE FIRST ADDRESS 1S LARGER
;THAN THe SECOND!

;THE FIRST IS LESS THAN THE
sSECOND.

;INITIALIZE A POINTER TO

:THE ADDRESSES WHICH WILL

;BE FED THROUGH THE COMPARATOR
JAGAINST THE ADDRESS POINTED
:TO BY THE OTHER POINTER, R1

:DON'T TEST THE ADDRESS
;AGAINST ITSELF HERE.

PRECISION COMPARE OF TwO 22-BIT ADDRESSES

13-MAR-80
113
MOV
MOV
l7:
;DOUBLE
CMP
BNE
CMP
BNE
JMP
649 : BLO
JMP
65%: JMP
1%: MOV
18: CMP
BEQ
19:
;DOUBLE
MP
BNE
CMP
BNE
JMP
64%: BLO
JMP
65%: JMP
210:
MOV

ZADLO+2,2(R2)
648

ZADLO, (R2)
643

210

65%
210

213

(R1),R3

;COMPARE THE HIGH ORDER
;PARTS OF ZADLO AND (R2).
;THEN IF NECESSARY

;COMPARE THE LOW ORDER PARTS.

;THEY WERE EQUAL!
;THE FIRST ADDRESS IS LARGER
:THAN THE SECOND!

;THE FIRST IS LESS THAN THE
;SECOND.

;GET THE PHYSICAL ADDRESS POINTED

SEQ 0082
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013676
013702
013704
013710
013714
013720

013724
013726
013730
013736
013740
013746
013752
013760

013762

013762
013764
013770
013772
013776
014002
014006

014012
014014
014016
014024
014026
014034
014040
014046
014052
014060

014062

014066
014072

014074
014100

S8 R

S
~n

1
1
1

OO ©

3

014116
014122
014126

13-MAR-80 09:59

042703
011105
016104

000240
005713
032737
001416
013737
011137
016137
011237
016237
104027

062702

020227
001260

062701
020127
001233

005237
000137

005037
005037
005737

177700

000002
177772
172354
140000

000010

014164
001636
000002

177700

000002
177772
172354
140000

000010

014164
001636
000002
001642
000002

000004
014306

000004
014306

014166
013416

177572
172516
014164

11/70 CACHE #2 MACY11? 30A(1052.n

177752
001634
00164C

177752
001634
001640
001644

211:

1%:

212:

213:

214:

;S-HAR-SO

F
10:38 PAGE S8
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BIC
MOV
MOV
ASHC
MOV
ADD

TSY
7ST
BIT
BNE
MOV
MOV
MOV
ERROR

MOV
B81C
MOV
MOV
ASHC
MOV
ADD

TST
BIT
BEQ
MOV
MOV
MOV
MOV
MOV
ERROR

ADD

4
BNE

ADD
CMP
BNE

INC
JMP

(LR
CLR
TST

#177700,R3

;70 BY R1 AND ESTABLISH

(R1) ,RS ;A VIRTUAL ADDRESS WHICH

2(R1) R4
#-6,R4

RS ,a#K]PAR6
#140000,R3

(R3)
(R3)

#1G,aNHITM]S

211
ZFLGY,$TMPT
(R1) ,$TMP2
2(R1),$TMP3
26

(R2) ,R3
#177700,R3

;WILL RELOCATE THROUGH
:KIPARG6. SETUP K]JPARG6 AND
:%EA:E THE VIRTUAL ADDRESS
JIN .

;SEE IF YOU CAN GET A HIT.

;NO! REPORT THE FAJLURE

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

(R2) ,RS ;A VIRTUAL ADDRESS WHICH

2(R2) R4’
#-6,R4

RS, a#KIPAR6
#140000,R3

(R3)

#10,aWHITMIS

212
ZFLG1,$TMPY
(R1) ,$TMP?
2(R1) ,$TMP3
(R2) ,$TMP4
g;RZ).STHPS

#4 ,R2

R2,.AITABOT
Z8

#4 R
R1,#ZTABOT
17

ZFLG2
21

SMMMRO
MR 3
IFLGY

;WILL RELOCATE THROUGH
;KIPARG. SETUP KIPARG AND
:LEAX% THE VIRTUAL ADDRESS
:IN .

;FOR SCOPING WITH AN OSCILLOSCOPE.
;MAKE SURE THERE IS NO
JMATCH., A MISS?

:GOT A HIT! SO REPORT
;FAILURE

:MOVE POINTER TO NEXT AMX

:SIDE COMPARATOR INPUT ADDRESS.
;DONE?

:BRANCH IF NOT DONE.

;GO TO THE NEXT ADDRESS

;IN THE TABLE; OR IS THE

*TEST USING THIS ADDRESS TABLE DONE?
;IF NOT GO TO 27.

;IF DONE WITH THESE ADDRESSES

$GO BACK TO COMPUTE THE

*NEXT ADDRESS TABLE, THAT IS

;CHECK THE NEXT 4-BiT

: COMPARATOR
STURN OFF MEMORY MANAGEMENT.

;SEE 'F 80TH GROUPS HAVE

SEQ 0083
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CExBOE .P11 13-MAR-80 09:5 Ti3 CACHE ADDRESS MEMORY COMFARATOR TEST SEQ 0084
3093 014132 001131 BNE 215 ;BEEN TESTED. BRANCH [F YES
3096 014134 005237 0141¢€4 INC ZFLGI ;OTHERWISE C(HANGE THE
3095 016160 012737 000044 014172 MOV #S1M0, 2GS ;PATTERNS USED IN THE CACHE
3096 016146 012737 000030 014170 MOV A#SOM1 , 7GM ;CONTROL REGISTER AND GO
3097 014156 005037 0141466 CLR IFLGZ ;BACK TO TEST GROUP 1.
3098 014160 000137 013416 JMP 2"
3100 014164 000000 2FLGY: .WORD O sFLAG WHICH DESIGNATES WHICH
3101 ;GROUP [S BEING TESTED, O OR 1,
3102 014166 000200 ZFLG2: .WORD O .FLAG WHICH DESIGNATES WHI(H

s COMPARATOR IS BEING TESTED:
:0 - BITS 10 THROUGH 13
21 - BITS 14 THROUGH 17
;2 = BITS 18 THROUGH 21.

o
W

014170 000000 IGM: .WORD 0 ;PATTERNS USED IN THE HIT

014172 000000 2GS: WORD O ;AND M]SS REGISTER.

014174 000000 .WORD 0

014176 000000 ITHR: WORD O

014200 000000 WORD O

016202 000000 ZTMP1: _WORD 0 ; TEMPORARY STORAGE LOCATIONS

014204 000000 2TMP2:  _WORD O ;USED BY THE ROUTINE, Z(MTBL,
:TO GENERATE THE TEST ADDRESS
;TABLE, ZTABLE.

014206 000040 JTABLE: .BLKW 40 ;THE TEST ADDRESS TABLE.

014306 000000 ITABOT: .WORD O ;PRECISION, 22-BIT, ADDRESSES.

;THIS ROUTINE IS CALLED TO GENERATE THE TEST ADDRESS
STABLE, BY A 'JSR PC,ZCMIBL', IT CLEARS THE FIRST
*ENTRY; IT ASSUMES THE THE BASE ADDRESS HAS BEEN
*PLACED IN THE SECOND ENTRY BEFORE CONTROL IS PASSED

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

:ENTRY,
014310 012701 014206 2CMTBL: MOV #2TABLE .R1 :gng?kéf? A POINTER T0
014314 005021 CLR (R1)+ ;CLR THE FIRST ENTRY.
014316 005021 CLR (R1)+
014320 012700 000016 MOV #16,R0
016324 072137 014202 1%: MOV (R1)+,2TMP] ;SAVE THE CURRENT ENTRY
014330 012137 014204 MOV (R1)+,2TMP2

cADD THE OFFSET TO THE
;DOUBLE PRECISION ADDITION, UNSIGNED

AT LA LA L L A A L L AN g U U e o U A L U U A AN L U U A AN U U U U AN U AN N U U AN U N AN NN
F ol oW SO o (Y] W N NN b e b — — ()
mhwwdoogw&u\rum -Socnwombwm-»oomwo..nbwm—nosg \lgm?

016336 013711 014202 MOV ITMP1, (RT)
014340 013761 014204 000002 MOV ITMP1+2,2(R1)
016346 063711 014212 ADD ITABLE+4, (R1)
014352 005561 000002 AD( 2(R1)
014356 063761 014214 000002 ADD ITABLE +4+2,2(R1)
146 014364 077021 S08 RO.1$ ;LOOP UNTIL ZTABLE IS FILLED.

(¥ LW ")
— gl
&~
0o~
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Ll A U U N O WA U U W LN U O i AN N N AN N
_hd—hd_d—hﬂard_T;E?J—Md—hd—hﬂ—l
NNNOOO o VIWAVHA WA
N ISPELESRARIEE BB IFAR

3173

3179

LA LA U LN W U N L WA LN U o AN A AN LN N o
b b e cnd b ooh od ed i b b b b d d b b ek b
LSRRIV LKBEIFTRRIRZE

g

3201

014366
014372
014376
014402
014406
014410
014412

0146414
014416

016420
014422

014430
014430
014436
014444
014446
014450
014452
014454

014460
014466

012702
012701

0600
005721
077203

000207
104414

000004
012737
000014
012737
113737

104416

077112
013700
042700
010037

012700

59

000020
014206
014176
176000

000002

015450
001502

015152
000034
000054

055440
014430
001000
015162
002000
015164

001702

055572
001632

015162
015164

000114

177746
177746

N 7
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MOV #20.R2
Ty
8IC #176000.RO

2%: ADD RO, (R1)+
TST (R1)+
So8 R2,2%
RTS PC ;THE RETURN
215: RSET ;DONE !
AR AR RN R A AN AN R AN T AR R R R AR AN AR AN AR AR R R ANNR R RN RN NN T r D
*TEST 14 CACHE ADDRESS MEMORY (COUNT PATTERN TEST

tTHIS 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
2«THIS IS DONE IS TO ATTEMPT TO MAKE EVERY ADDRESS
:#IN AVAILABLE MEMORY A HIT IN EACH GROUP.

-
¢

R 222233232333 23323 238422802232 2 R 200022080ttt tR Rttt ARl

T§714:  SCOPE

MOV #2,$TIMES ::D0 2 ITERATIONS
BB=$TN-1
B8R0 :
:SET THE SKAD REGISTER
MOV #TST15,SKAD ;IN CASE THE TEST ABORTS.
MOVB $TSTNM,$TMPO
MMSKIP
SIZE

BBLOAD: .WORD O
BBHIAD: .WORD 0

(LR BBFLG1 ;TEST GROUP Q FIRST.
MOV #S0MOM1 ,BBGS
MOV #S1MOM1 ,BBGM

BR1: MOV NSPUR, 3#CACHVEC ;EXPECT NO ERRORS, FOR NOW.
MOV #5880, RO ‘MAKE THIS CODE HITS IN
MOV #1000, R1 “THE GROUP NOT BEING TESTED.
BB2: MOV BBGS . a#CONTRL

ST 2000(R0)
MOV BRGM, a#CONTRL
TST (RO) +
SO8 R1,882
MOV 88GS RO :FROM NOW ON FORCE
BIC 177717 .RO “SELECT THE GROUP BE ING
MOV RO, a#CONTRL STESTED.
BR3: MOV #BRADR1,RO SINITIALIZE.

SEQ 0085‘
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3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
1215
3216
1217
1218
3219
3220
3221

3222
3223
3224
3225
1226
3227
3228
3229
3230
3231

3232
3233
3234,
3235
3236
3237
3238
3239
3240
3241

3242
3243
3244

3245

014556
014562
014564
014566
014570
014574

014600
014604
014610
014614
014620
014622
014624
014626
014632
014636
0164642
014646
014652
014656

014662
014670

014676
014702
014706
014712
014720
014720
014726
014730

014736

014740

014744
014746

014752

014756

014762
014764
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012720

0127210

012737
012737

005037
005037
005037

012737

023737
001006
023737

001002

000137

103402
000137

000137

012700

011003
042703

126310

177777
177777

172340
0774606
172300
000010

000200
000400
000600
001000
001200
001400
177600
000020
000001
015154
015156
015160
015166

014452
014450

014756
015054
014756
015136

177700

000114

015140
015136

649

BB4 :
;DOUBL E

648 :

65%:

BRS:

7
CACHE ADDRESS MEMORY COUNT PATTERN TEST

?Dx 128}PRG.(RO)* ;CONTAINS THE TEST ADDRESS.
L +

(LR (RO) + JCONTAINS THE LOGICAL ‘OR’

CLR (RO) + ;OF FAILING ADDRESSES.

MOV #-1,(RO)+ ;CONTAINS THE LOGICAL 'AND'

MOV #-1.(R0O)+ *OF BAD ADDRESSES

MOV #X JPARO , RO S INITIALLY PUT MEMORY

MOV #77606 ,R1 "MANAGEMENT IN A 'PASSIVE'
MOV #x1PDRO,R2 "STATE, THAT IS MAP ALL

MOV #10,R3 :VIRTUAL ADDRESSES ON TO

MOV R1,(R2)+ ;THEMSELVES AS PHYSICAL
S08 R3,64% ;ADDRESSES.
CLR (RO) +

MOV #200, (RO) +
MOV #4600 (RO) +

MOV #600, (RO) +

MOV #1000, (RO) +
MOV #1200, (RO) +
MOV #1400 (RO) +
MOV 2177600, (RO)

MOV #20 ,3#MMR3 :TURN ON MEMORY MANAGEMENT.
MOV A1, a#MMRO

CLR BBFL G2
CLR BBCNT
CLR BBCNT1+2

MOV #BBERR1 ,a#CACHVEC

;INITIALIZE THE ERROR
;FLAG AND COUNT.

;PREPARF FOR ERRORS.

PRECISION COMPARE OF TWO 22-BIT ADDRESSE >
(MP BBLOAD+2 ,BBADR1+2 :COMPARE THE HIGH ORDER

BNE 54$ SPARTS OF BBLOAD AND ARGZ.

CMP BBLOAD.BBADRT  -COMPARE THE LOW ORDER

BNE 64 :PARTS.

JMP 8RS :THEY WFRt EQUAL .

BLO 65%

WP BR7 :THE FIRST ADDRESS IS LARGER
“THAN THE SECOND'

JMP BRS “THE FIRST IS LESS THAN THE
> SECOND.

MOV #BBADR1,R0 SSET UP MEMORY MANAGEMENT.

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

BIC #177700.R3 “TO BY RO AND ESTABLISH

SEQ 0086
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3261
3262
3263
3264
3265
3266
3267
3268
3245
3270
3271

3272
3273
3274
3275
3276
3277
3278
3279
3280
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3282
3283
3284
3285
3286
3287
3288
3289
3290
3291

3292
3293
3294
3295
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014770
014772
014776
015002
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011005
016004
073427
010537
062703

000240
005713
005713

032737
001004

013737
104036

062737
005537
000722

005737
001410
112737
013737
004747

005737
001157
012737
012737
012737
000137

000000
000000

023737

000002
177772
172354
160000

000010
015152
000004
015140
015154
000037

015152
056354

015152

014474

1777642 015140

177752

00163¢

015136

001514
001634

olole
—_— =
v
— s
(o e 3V, ]
SO

113-HAR-80

1%:
886:

887 :

BRS8:

BBADR1 :
BBADR?Z:
BBADR3Z:

BRFLGT:
BRFLG?:

BBCNT1:

BBGS -
BBGM:

BBERR1:

J
10:38 PAGE 62

CACHE ADDRESS MEMORY (OUNT PATTERN TEST
(RO) ,RS ;A VIRTUAL ADDRESS WHICH

MOV
MOV
ASHC
MOV
ADD

NOP
TST
ST

BIT
BNE

MOV
ERROR

ADD
ADC
BR

TST
BEQ
MOVB
MOV
JSR

TST
BNE
MOV
MOV
MOV
JMP

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

. WORD
.WORD
.WORD
. WORD

. WORD
.WORD

2(R0O) ,R&
#-6,R4

RS ,a#K]PARG
#140000,R3

(R3)
(R3)

#10,a#H]ITMIS
B86

8BFLGT,8TMP2
36

#4 ,BBADR1
BBADR1+2
BR4

BBFLGZ
8

s 2}
#37,S1TEMB
BBFLG1,$TMP1
PC.ERTYPE

BBFLGI
BBDONE

#1 ,BBFLG1
#S1MOM1 ,BBGS
#SOMOM1 ,BBGM
881

O O OOCO0O0O0O0

OO OO

;FLAG:
;0R 0,
:ERROR FLAG: 0O,
JOCCURRED IN THE TESTED
:GROUP.

;ERROR COUNT.

;WILL RELOCATE THROUGH
;KJPARG. SETUP KIPARG AND
:%EA;% THE VIRTUAL ADDRESS
JIN .

;FOR SCOPING WITH AN OSCILLOSCOPE .
:TRY TO GET A HIT.

JWAS IT A HIT?
;BRANCH IF YES, OTHERWISE
;REPORT ERROR.

;MOVE TO NEXT WORD PAIR.

;DID AN ERROR OCCUR IN
s THAT GROUP,
;AN ERROR SUMMARY

IF YES PRINT

;HAVE BOTH GROUPS BEEN TESTED?

:1F NOT, GO BACK AND
;TEST GROUP 1

;THE TEST ADDRESS.
;LOGICAL 'OR' OF BAD ADDRESSES.
;LOGICAL 'AND' OF BAD ADDRESSES.

1, IF TESTING GROUP 1,
IF TESTING GROUP 0.
IF _NO ERRORS

;PATTERNS FOR THE CACHE
;CONTROL REGISTER

;DOUBLE PRECISION COMPARE Of TWO 22-BIT ADDRESSES

(MP

LOADRS+2,BBADR1 +2

; COMPARE THE HIGH ORDER

SEQ 0087
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(ExBDE .P11 13-MAR-80 09:59 T CACHE ADDRESS MEMORY COUNT PATTERN TEST SEQ 0088
3317 015176 001006 BNE 648 :PARTS OF LOADRS AND ARG?.
%%}g 015176 023737 177740 (15136 (0 o LOADRS ,BBADR1 ;COMPARE THE LOW ORDER
%gsg 015204 001002 BNE 648 :PARTS.

3322

3323

%%%g 015206 000137 015224 JMP BRERRZ ;THEY WERE EQUAL'!

3326 015212 103402 64%: BLO 65%

3327 015214 000137 055440 JMP SPUR :THE FIRST ADDRESS IS LARGER
3328 ;THAN THE SECOND.

3329 015220 000137 055440 65%: JMP SPUR ;THE FIRST IS LESS THAN THE
3330 ;SECOND.

41

3333 015224 032737 Q000060 177744 BBERR?: BIT #60 , a#MEMERR JMAKE SURE A CACHE ADDRESS
333, 015232 001002 BNE BBERR3 :MEMORY PAR]TY ERROR OCCURRED.
%g;g 015234 000137 055440 JMP SPUR

3337 015240 BBERR3: ;REPORT ERROR.

3338 015240 013737 015152 001640 MOV BBFLG1,$TMP3

33390 015246 012637 001636 MOV (SP)+,$TMP?2

3340 015252 005726 1ST (SP)+

3341 015254 013737 177744 001642 MOV AANMEMERR , $TMPS

3342 015262 013737 177740 001650 MOV a#LOADRS ,$TMP?7

3343 015270 013737 177742 001652 MOV a#H]ADRS,$TMP10

3344 015276 013737 015136 001644 MOV BBADR1T,STMPS

3345 015304 013737 015140 001646 MOV BBADR1+2,$TMP6

%%29 015312 104040 1%: ERROR 40

33,8 015314 053737 015136 015142 BIS BBADR1 ,BBADRZ :COMPUTE LOGICAL °‘OR' OF
3349 015322 053737 015140 015144 BIS BBADR1+2,BBADR2+2 :BAD ADDRESSES.
3350 015330 005137 015146 coM BBADR3 :COMPUT THE LOGICAL ‘AND’
3351 015334 043737 015136 015146 BIC BBADR1,BBADR3 ;OF THE BAD ADDRESSES.

3352 015342 005137 015146 coMm BRADR3

3353 (015346 005137 015150 comM BBADR3+¢2

3354 015352 043737 015140 015150 B8IC BBADR1+2 ,BBADR3+2

%ggg 015360 005137 015150 com BRADR3+?2

3357 015364 012737 177777 015154 MOV #-1,BBFLG2 :SET THE ERROR FLAG.

3358 015372 005237 015156 INC BBCNT :INCREMENT THE ERROR

gggg 015376 (005537 015160 ADC BBCNT1+2 :COUNT.

3361 015402 012737 015424 000114 MOV NMBBERR4G ,o#CACHVEC :TRY TO GET THE BAD
3362 :ADDRESS OUT OF THE ADDRESS
5363 . MEMORY.

3364 015410 013705 177740 MOV a#LOADRS RS

3365 015414 042705 176001 BIC #176001,RS

3366 0156420 005715 TST (RS5)

3367 015422 000401 BR BBERRS

3368 015426 022626 BBERRG: (MP (SP)+,(SP)+

3369 015426 012737 177777 177744 BBERR5: MOV #-1,34#MEMERR

3370 015434 012737 015166 000114 MOV #BBERRT ,a#CACHVEC

3371 015442 000137 015040 JMP BR6
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CEXBDE .P11 13-MAR-80 09:59 T14 CACHE ADDPRESS MEMORY COUNT PATTERN TEST SEQ 0089
;%;2 015446 104414 B8BDONE : RSET ;DONE !
3375 AR AN AR A AR AR AR A AN AT TR R R AR AR AN R AR RANR AN AN RN AN NN R A O AR RN
%%;9 tTEST 15 CACHE ADDRESS MEMORY PARITY LOGIC TEST
3378 -THIS IS A TEST OF THE PARITY CHECKERS AND PARITY GENERATOR
3379 :«0F THE CACHE ADDRESS MEMORY. EVERY POSSIBLE ADDRESS TAG,
3380 :#BITS 21 THROUGH 10, WHICH CAN BE STORED IN THE CACHE
3381 *ADDRESS MEMORY IS GENERATED MADE A HIT AND THE
3382 'HAINTENANCE REGISTER IS THEN USED TO FORCE A CACHE ADDRESS
3383 - *MEMORY PARITY ERROR AT EACH OF THE ADDRESSES
3384 - «GENERATED. NOTE THAT BITS 9 THROUGH O OF THE ADDRESSES
3385 :«]S NOT OF CONCERN, SO THESE BITS WILL BE THE SAME
3386 :*FOR EACH ADDRESS; THIS IS BECAUSE ONLY BITS 21 THROUGH
3387 :*10 ARE STORED IN THE ADDRESS MEMORY THEREFORE ONLY
3388 *THESE BITS ARE PARITY CHECKED IN THE CACHE ADDRESS
3389 :*MEMORY PARITY CHECKERS. ALSO NOTE THAT THE RANGE
3490 :*0F THE ADDRESSES MUST BE LIMITED TO BETWEEN THE
3391 *BOUNDS IMPOSED BY THE HIGHEST AVAILABLE MEMORY WORD
3392 ;*AND THE LAST WORD OF MEMORY USED BY THIS PROGRAM,
3393 'THE MANNER IN WHICH THE ERROR WILL BE FORCED
3394 *UILL BE TO PUT THE INSTRUCTIONS:
3395 a 1$: MOV R4, (R2)
3396 i TSTADS: (LR (R?)
3397 RTS PC
3398 *AT THE PARTICULAR ADDRESS BEING TESTED, WHERE
1399 x*'TSTADS' IS THE ADDRESS BEING TESTED. R4 CONTAINS
3400 *A PATTERN TO BE LOADED IN THE MAINTENANCE REGISTER
3401 *UHICH WILL FORCE AN ERROR IN THE CACHE ADDRESS
3402 *HEMORY RZ CONTAINS THE ADDRESS OF THE MAINTENANCE
3403 *REGISTER NOTE FOR EACH ADDRESS R4 WILL FIRSTY
34604 :*BE SUCH AS TO CAUSE AN ERROR IN THE LOW
3405 *BYTE ADDRESS PARITY CHECKER THEN AT THE SAME
3406 ;*ADDRESS AN ERROR WILL BE FORCED ON THE HIGH BYTE.
3407 :«THE SEQUENCE OF TEST ADDRESSES WILL BE GENERATED
3408 *TUICE ONCE MAKING THEM HITS IN GROUP O THEN
%2?3 *MAKING THEM HITS IN GROUP 1.
“x
3411 :-;tttttttuttnﬁnttttttttttttttttttttttt*t*tttntxt*tttnantnsauunm
3412 015450 000004 TST1S5: SCOPE
3413 015452 012737 000002 001702 MOV #2,3TIMES ::D0 2 ITERATIONS
314 000015 AA=$TN-1
3415 ;SET THE SKAD REGISTER
gz}g 015460 012737 016540 055572 MOV HTST16,SKAD :IN CASE THE TEST ABORTS.
%18 015466 113737 001502 001632 mMOVB $STSTNM,STMP(O
319 015474 012737 055640 000114 MOV #SPUR ,aWCACHVEC ;INITIALLY EXPECT NO ERRORS.
%zg? 015502 104416 MMSKIP
3422 015504 012700 172340 MOV #K 1PARO,RO JINITIALLY PUT MEMORY
3423 015510 012701 07740¢ MOV #774606 R1 HANAGEHENT IN A "PASSIVE'
24 015514 012702 172300 MOV #KIPDRé RZ :STATE, THAT IS MAP ALL
3425 015520 012703 000010 MOV #10,R3 :VIRTUAL ADDRESSES ON TO
3426 015526 010122 64%: MOV R],(RZ)* :THEMSELVES AS PHYSICAL
%27 015526 077302 So8 R3,64% sADDRESSES.
3428 015530 005020 CLR (RO) +
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015612
015616

015622
015630

015636
015644
015650
015656

015664
015672

015676

015704

015704
015712
015720
015726
015732

012737
012737

012737
005037
012737
012737

012737
005037

013737

013737
013737
063737
005537
063737

023737
001006
023737
001002
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0002C0
000400
000600
001000
001200
001400
177600

000002

016400
176003
016364
016366

000020
000001

Q00030
016350
001400
004420
000001
016360

016354

016372
016370

015570

172516
177572

016354

016356
016374

016362

177746

016370
016372
016370

016372

015572
015570

13-MAR
115

AALOAD :

AAHIAD: .

AATl:

AA2:
;DOUBLE

;DOUBLE

n 7
-80 10:38 PAGE 65
CACHE ADDRESS MEMORY PARITY LOGIC TEST

MOV #200, (RO) +
MOV #4500, (RO) +
MOV #600, (RO) +
MOV #1000, (RO)+
MOV #1200, (RO) +
MOV #1400 (RO)+
MOV #177600, (RO)

.WORD O ;ADDRESS OF THE HIGHEST
0 sWORD IN MEMORY.
BIC #2 ,AALOAD

MOV #AATMPZ RO
B1C #176003 RO
MOV RO,AAQF ST
CLR AAOF ST+2

MOV #20, a/MMR3 ;ENABLE 22-BIT MODE
MOV #1,a#MMRO ; ADDRESSING

MOV #SOM1 ,AAGS ;TEST GROUP O FIRST, AAGS
CLR AAFLGT ;CONTAINS A PATTERN TO
MOV #1400,AAERGS ;BE PUT IN THE CONTROL
MOV #4420, AAEXER ;REGISTER. AAERGS CONTAINS
;A PATTERN FOR THE MAINT. REG.
MOV #1 ,AAADR1+2 ;AAADR1 CONTAINS BITS
CLR AAADR1 ;10 THROUGH 22 OF
:THE TEST ADDRESS.
JINITIALIZE IT.
MOV AAGS ,a#CONTRL  ;SELECT THE GROUP BEING
;TESTED. MISS THE OTHER
: GROUP,
sGET THE TEST ADDRESS
; INTO THE AAADRZ=AAADR1T+AAQFST
PRECISION ADDITION, UNSIGNED
MOV AAADR1T ,AAADRZ
MOV AAADR1 +2 ,AAADR2 +2
ADD AAOF ST ,AAADR?
ADC AAADRZ +2
ADD AAOF ST+2 ,AAADR2+2

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

;SEE IF THIS ADDRESS

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

PRECISION COMPARE OF TwQ 22-BIT ADDRESSES

o AAADR2 +2 ,AALOAD+2 ;COMPARE THE HIGH ORDER
BNE 64$ ;PARTS OF AAADRZ AND ARGZ.

o AAADRZ ,AALMAD  ;COMPARE THE LOW ORDER

BNE 64% ;PARTS,

SEC 0090
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3486
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3488
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3490 015766
34N
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3497
3498
%79
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3501
3502 016004
3503 016010
3504 016014
3505 016020
3506 016022
3507 016024
3508 016030
3509
3510 016034
3511 016040
3512
3513 016044
3514
3515
3516
3517
3518
3519
3520 016052
3521 016056
3522 016064
3523
3524 016072
3525 016076
3526 016102
3527 016110
528
3529 016112
3530 016120
3531 016126
3532 016132
3533 016140
3534 016142
3535
3536 016146
3537
3538 016146
3539
3540
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000137

103402
000137

000137

012737

013703

073227
010337

012737

012710
012760
012760

005760
005760
032737
001016

012737
013737
010037
062737

012757

015776

016306
015776

000001

016370
016372
000002

177700
140000

177772
172354

055440

010112
005012
000207

000002
000002
000010

016140
016350
001636
000002

016270

016404

016352 AA3:

000114

000002
000004

177752
001640
001634
001636

000114

Y11 30A(1052) 13-MAR
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648 :

65%:

-80

N 7
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CACHE ADDRESS MEMORY PARITY LOGIC TEST

JMP

BLO
JMP

JMWP

MOV

AA3

65%
AAB

AA3

#1,AAFLGZ

;s THEY WERE EQUAL!

;THE FIRST ADDRESS IS LARGER
:THAN THE SECOND!

:THE FIRST IS LESS THAN THE
sSECOND.

:THE ADDRESS IS GOOD: SET
JAAFLG? TO INDICATE AN
;ERROR 1S BEING FORCED
.ON THE LOwW BYTE.

;ESTABLISH A VIRTUAL ADDRESS WHICH WILL RELOCATE
; THROUGH K]PARG6 TO THE TEST ADDRESS.

1%:

AAG :

MOV

MOV
MOV
MOV

TST
TST
BIT
8NE

MOV
MOV
MOV
ADD
ERROR
JMP

MOV

AAADR? ,R3
AAADR2+2,R2
#2,R3

R2

R3,R0
#177700,R0
#140000,R0

#-6,R2
R3,a#KIPARG

#SPUR ,a# CACHVE(

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

2(RO)

2(R0O)
#10,a#HITMIS
AASL

#1%,$TMP3
AAFLG1,$TMP1
RO,$TMP2
qZ,STMP2
AA7

HAAERR1 ,a#CACHVEC

;RG CONTAINS THE VIRTUAL
;ADDRESS.

;SET KIPARG

JRESET VECTOR CACHVEC IN CASE
;A PARITY ERROR OCCURS

JWHILE SETTING UP THE
;INSTRUCTIONS AT THE TEST
:ADDRESS.

;PUT THE INSTRUCTIONS AT

;THE TEST ADDRESS

;010112 = MOV R4, (R)’
;005012 = 'CLR (R

;000207 = 'RTS PC’

;MAKE THE TEST ADDRESS
;A HIT IN THE GROUP
;BEING TESTED!

(I

;1F UNABLE TO GET A GIT
JREPORT ERROR!

;GO TO NEXT TEST ADDRESS.

:THE TEST ADDRESS 1S NOW

;A HIT IN THE GROUP

;BEING TESTED. NOW RESET
;CACHVEC TO GO TO THE EXPECTED
;ERROR HANDLER

SEQ 0091 |
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$541
3542
3543
3544
3545
3546
3547
3548
3549
3550
3551
355

355

3554
3555

016170
016172

016174
016174
016202
016210
016216

016220

016220
016226
016232
016236
016242

016244
016244
016252

016270
016276
016302

016350

016352

016354

13-MAR-80 09:59

012702
013704
042704

000240
004710

013737
013737
013737
104136

012737
005760

177750
016356
005000

000002
000002
016356
002400

016350
016370
016372

032000
016362
015704

016350
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001636
001640
001642

016352

001636
001640
001642

016360

016374
016354
016350
016356

AAS :

1¢:
AAG:

AA16:

1%:
AA7:

AAS8:

AAFLGT:

AAFLGZ:

;B-HAR -80

MOV
MOV
BIC

MOV
MOV
MOV
ERROR

MOV
TST
MOV
BIC
JSR

MOV
MOV
ERROR
ADD
ADC
JMP
TST
MOV
MOV
MOV
MOV
JMP

. WORD

.WORD

. WORD

8
10:38 PAGE 67
CACHE ADDRESS MEMORY

MMAINT ,R2
AAERGS R4
#5000 ,R4

PC. (RO

AAFLG1,$TMP2
AAADRZ ,$TMP3
??2DR2+2,$TMP6

#2 ,AAFLGZ
2(R0O)
AAERGS ,R&
#2400,R4
PC., (RO)

AAFLGY ,$TMP?2
AAADR2,$TMP3
?990R2+2.STHP4

#2000 ,AAADR
AAADR1+2
AA?

AAFLG1
AADONE
#4440, AAEXER
#S1MO, AAGS

#1 AAFLGT
#6600 AAERGS

0

0

0

PARITY LOGIC TEST

;SET R2

;SET RG WHICH WILL BE
;LOADED INTO THE MAINT,
;REG SO AS TO FORCE

:A LOW BYTE ADDRESS
:MEMORY PARITY ERROR
;IN THE GROUP BEING
;TESTED.

;FOR SCOPING WITH AN OSCILLOSCOPE.
:GO TO THE TEST
;ADDRESS!

JRETURN,RTS PC, BACK TO
;HERE IF THE TEST FAILED
;TO FORCE AN ERROR AT

;THE TEST ADDRESS'S LOW
;BYTE. REPORY THE FAILURE!

:TRY TO DO THE SAME
JTHING NOW ONLY FORCE THE
;ERROR ON THE ADDRESSES
;HIGH BYTE!

sTHE INSTRUCTIONS ARE
;ALREADY AT THE TEST
;ADDRESS. BUT MAKE SURE
sIT IS STILL A HIT!

:SET R4 TO FORCE THE
;ERROR ON THE HIGH BYTE.
;GO DO THE TEST!

JRETURN_RTS PC, BACK TO HERE
;IF THE TEST FAILED

:IN TRYING TO FORCE A

JERROR ON THE HIGH BYTE

;IN THE ADDRESS MEMORY

: INCREMENT BITS 21 THROUGH
:10 OF THE TEST ADDRESS
JAND GO TEST THIS NEW
:TEST ADDRESS!

:SEE IF BOTH GROUPS HAVE
:BEEN TESTED.
JBACK TO AAT1 TO TEST
;GROUP ONE,

IF NOT, GO
OTHERWISE DONE !

WHICH INDICATES
H GROUP IS BEING TESTED

FLAG

ICH 0

FLAG WHICH INDICATES
ETHER THE LOW BYTE (1)
;THE HIGH BYTE (2) IS
:BEING TESTED.

;A PATTERN FOR THE CONTROL

JA
JWH
21 OR
A
Ty

SEQ 009/




ERBO-t

rExBDE

3597
3598
3599
3600

3601
3602
3603

3605

EEEEsEsERE S

VOO NN O

&
3

3621

PN

016356
016360
016362
016364
016366
016370
016372
016374
016376
016400
016402

016404
016412

016414
016422
016424
016432

016436

016436
016444
016446

016454

016456

016462
016464

016470

016474
016502

016504
016512
016514
016520
016525
016530
016534

13-MAR-B0 09:59

016666
012616

023737
001405
012737
000137

023737
001006
023737

001002

000137

103402
000137

000137

012737
022626
023727

000002

016374

055440
055440

016372
016370

016474

055440
055440

177777

016352

016270
016352

016220

V1/70 CACHE #2 MACY11 30A(1052)

002004

177744
000114

177742
177740

177744

000002

000001

13-MAR
115

AAERGS:

AAADRT: .
AAOFST: .

AAADR? :
AAE XER:

AATMPY : .
AATMP?: .

AAERR1 :

1%:
.DOUBLE

643 :

65%:

AAERRZ :

2%:

-80

C 8
10:38 PAGE 68

CACHE ADDRESS MEMORY PARITY LOGIC TEST

lelelolelelalelolels s

2(SP) ,4(SP)
(SP)+, (SP)
?QEXER.QIHEHERR

#SPUR ,a# CACHVEC
SPUR

JREGISTER.

JPATTERN FOR THE MAINT. REG.
;BITS 21 THROUGH 10 OF
:THE TEST ADDRESS.

;BITS 9 THROUGH O OF

:THE TEST ADDRESS.

:THE TEST ADDRESS

; 'AAADRZ = AAADRT+AAQFST'
JEXPECTED ERROR REGISTER
;THESE ADDRESSES ARE

;USED TO DETERMINE AAOFST.

;RESET THE STACK. RECALL THAT THE
:TEST ROUTINE WAS UISR'ED TO AND
JSAE:FHTY ERROR TRAP BROUGHT CONTROL
:MAKE SURE THE ERROR
;WHICH OCCURRED WAS
;THE EXPECTED ERROR AT
:THE EXPECTED ADDRESS,
;IF NOT GO TO THE
:SPURIOUS ERROR HANDLER,
:SPUR!

PRECISION COMPARE OF TWO 22-BIT AUDRESSES

cMP
BNE
(0 o

BNE

JMP
8LO

JiY-

JMP

AAADR2+2 ,LOADRS +2

648
AAADR?Z ,LOADRS

648

AAERRZ2

65%
SPUR

SPUR

#-1,MMEMERR
(SP)+,(SP)+
AAFL G2, #2

1%

AA7
AAFLGZ,
2%

AAG

; COMPARE THE HIGH ORDER
;PARTS OF AAADRZ AND ARGZ.
;COMPARE THE LOW ORDER

;PARTS.

;THEY WERE EQUAL'!

;THE FIRST ADDRESS IS LARGER
:THAN THE SECOND!

JTHE FIRST IS LESS THAN THE
;SECOND.

;IF EVERYTHING WAS
:CORRECT, CLR THE ERROR
;REGISTER RESET THE
:STACK AND CONTINUE
s TESTING

;TEST THE NEXT ADDRESS

;TEST THE HIGH BYTE OF THIS ADDReSS
;?7?2HOW DID WE GET HERE?

<tQ 0093




D 8
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CEKBD~E 11/70 CACHE #2 MACY1Y 30A(1052) 13-MAR-80
CEXBOE .P11 13-MAR=-80 09:59 115 CACHE ADDRESS MEMORY PARITY LOGIC TEST SEQ 009%
ST 0165% 104414 AADONE : RSET ;DONE!
3654
3655
“56 .'"t.ttittttt'ttttttttttttttttﬂﬁtttttit!itttﬁttlttttttt'tttttttttt
3’522; --TEST 16 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD
2659 *THIS 1S A DUAL ADDRESS TEST OF THE CACHE ADDRESS
3660 :«MEMORY. AS MANY AS POSSIBLE DIFFERENT ADDRESS 'TAGS'
3661 *ARE STORED IN THE 256 (DEC) ADDRESS LOCATIONS OF THE GROUP
3662 ;*BEING TESTED. OBVIOUSLY THE NUMBER OF DIFFERENT ADDRESS
3663 tTAGS AVAILABLE IS LIMITED BY THE SIZE OF THE MEMORY
3664 :«0ON THE SYSTEM. NOTE THAT HERE THE WORD °'TAG' REFERS
3665 *TO THAT PART OF AN ADDRESS, BITS 10 THROUGH 21,
3666 “«wHICH ARE STORED IN THE CACHE ADDRESS MEMORY. HERE
%667 :«THE ADDRESS MEMORY IS WRITTEN IN THE UPWARD DIRECTION,
668 tTHAT IS 'TAG' 1 IS WRITTEN FIRST, "TAG' 2 SECOND ETC.
3669 *THEN EACH ADDRESS WHICH WAS hRITTEN IS TESTED
3670 :+« T0 SEE IF IT IS A HIT, THUS MAKING SURE NO
3671 'TAG WAS OVERWRITTEN BY A REFERENCE TO ANOTHER
3672 t "TAG'. NOTE THAT THIS DOES NOT PERFORM A COMPLETE DUAL
3673 *ADDRESS TEST ON THE ADDRESS MEMORY, FOR THAT WOULD
3674 tINVOLVE WRITTING THE ‘TAGS' IN THE DOWNWARD DIRECTION
3675 ;*xAS WELL AS THE UPWARD DIRECTION. THE DOWNWARD
3676 tURITING PART OF THIS DUAL ADDRESS TEST IS FOUND
3677 ;<IN TST17.
3678 ;
“79 tttttt*ttttttttt*t*t*ttttt*t*ttttttttttt*tttttttttttttttttttttt
680 016540 000004 TST16 SCOPE
3681 016542 012737 000002 001702 MOV #2,$TIMES ::D0 2 ITERATIONS
3682 000016 =$TN~-1
3683 016550 :
3684 :SET THE SKAD RFGISTER
%85 016550 012737 020162 055572 MOV #TST17,SKAD "IN CASE THE TEST ABORTS.
3687 016556 012737 055440 000114 MOV #SPUR ,a#CACHVEC ;AT FIRST EXPECT NO ERRORS
3688 016564 113737 001502 001632 MOVEB  STSTAM,$TMPO
3689 016572 005037 017650 CLR UUFLG3 :ERROR FLAG.
3328? 016576 104416 MMSK P
3692 016600 104417 SIZE
3693 016602 000000 WLOAD: .WORD O <ADDRESS OF THE HIGHEST WORD
332345. 016604 000000 UUHIAD: .WORD O *IN MEMORY
3696 016606 005037 017644 CLR UUFLG1 :TEST GROUP O FIRST.
3%97 016612 012737 000034 017666 MOV #SOMOM1 . UUGS
33233 016620 012737 000054 017670 MOV #S1MOM1 . DUGM
3700 016626 005037 017646 w1: CLR UUFLG2 :CLEAR THE PROGRESS FLAG.
3701 016632 012700 016550 MOV #U0 RO ‘MAKE THIS CODE HITS, IN
g;gg 016636 012701 001000 MOV #1000, R1 “THE GROUP NOT BEING TESTED.
3704 016642 013737 017666 177746 W2: MOV UUGS . 3# CONTRL
3705 016650 005760 002000 TST 2000 (RO}
3706 016654 013737 017670 177746 MOV UUGM , a#CONTRL
3707 016662 005720 TST (RO) +
3708 016664 077112 S08 R1,UU2




<ExBD~-t

(ExBDE .P11

3709
3710
371

3712
713
3714
3715
3716
3717
3718
3719
3720
3721

3722
3723
3724

3725
3726
3727
3728
3729
3730
373

3732
3733
373,
3735

3736
3737
3738
3739
3740
3741

3742
3743
3744

3745

3766
3747
3748
3749
3750
3751

3752
3753
3754
3755
3756
3757
3758
3759
3760
3761

3762
3763
3764

016764
016772

017000
017004
017010
017016
017022
017026
017034
017042

017042
017050
017056

017C 4
0170:0

017076

017076
017104
017106

017114

017116
017122

013701
042701
010137

012720
012710

012737
012737

005037
005037
012737
005037
012701
012737
012737

013737
013737
063737
005537
063737

023737
001006
023737

001002

000137
103402

017666
177717
177746

172340
077406
172300
000010

017656
017660
140000
017654
000400
017674
000001

017652
017654
017656
017664
017660

017664
017662

017150

11/7C CACHE #2 MACY1T 30A(1052)
13-MAR-80 09:59 T

017652

000114
017646

017662
017664
017662

017664

016604
016602

64S:

w3:
;DOUBLE

;DOUBLE

64%:

13-MAR
6

E
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CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD
MOV UGS ,R1 SSELECT THE GROUP BEING TESTED.
BIC #177717 ,R1

MOV R1,a#CONTRL

MOV #K IPARO,RO S INITIALLY PUT MEMORY

MOV #77406 . R1 *MANAGEMENT IN A "PASSIVE®
MOV #x1PDRO,R? "STATE, THAT IS MAP ALL

MOV #10.R3 "VIRTUAL ADDRESSES ON TO
MOV R1.(R2)+ *THEMSELVES AS PHYSICAL

S08 R3.64$ *ADDRESSES.

CLR (RO) +

MOV #200, (RO) +

MOV #4600, (RO) +

MOV #600 . (RO) +

MOV #1000, (RO) +

MOV #1200, (RO) +

MOV #1400 (RO) +

MOV #177600. (RO)

MOV 220, 34MMR3 :TURN ON MEMORY MANAGEMENT .
MOV #1,3/MMRO

CLR UUADR2 S INITIALIZE THE ADDRESSES.
CLR UUADR2+2

MOV #140000 , UUADR1

CLR UUADR1+2

MOV #400,R1 : COUNTER.

MOV NMUJERRT , @#CACHVEC

MOV #1,WFLG2 'KEEP TRACK OF TEST PROGRESS.
PRECISION ADDITION, UNSIGNED

MOV UUADR1 , UUADR3

MOV UUADR1 +2 . UUADR3+2

ADD UUADR2 , UUADR3

ADC UUADR3+2

ADD UUADR2+2 ,UUADR3+2

PRECJSION COMPARE OF TwO 22-BIT ADDRESSES

cMP
BNE
i o

BNE

JMP
BLO

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

649 ;PARTS OF UUADR3 AND ARGZ.
UUADR3,UULOAD  ;COMPARE THE LOW ORDER
648 ;PARTS.

w6 :THEY WERE tQUAL.

65%

FQ 0095
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CEXBOE .P11 13-MAR-80 09: 116 CACHE
%;gz 017126 000137 017134 JMP
3767 017130 000137 017150 65%: JMP

3768

3769

3770

3771 01713 012737 140000 017652 W5: MOv
3772 01/142 005037 017654 CLR
g;;z 017146 000735 BR
%;;2 017150 012702 017662 w6 MOV
3777 017156 011203 MOV
3778 017156 042703 177700 BlC
3779 017162 011205 MOV
3780 017164 0162064 000002 MOV
3781 017170 073427 177772 ASHC
3782 017174 010537 172354 MOV
3783 017200 062703 140000 ADD
3784

378¢

3786 017206 005713 18T
%;gg 017206 005713 TST
5789 017210 032737 000010 177752 BIT
3790 017216 001012 BNE
3791 017220 013737 017644 001636 MOV
3792 017226 013737 017662 001640 MOV
3793 0172346 013737 017664 001642 MOV
3794 017242 104041 18: ERROR
3795 017244 062737 002000 017652 WI7: ADD
3796 017252 005537 017654 ADC
3797 017256 062737 000004 017656 ADD
3798 (017264 005301 DEC
3799 017266 001402 BEQ
3800 017270 000137 017042 JMP
%gg} 017274 012737 000002 017646 18: MOV
3803 017302 013700 017670 MOV
3804 017306 042700 177717 BIC
3805 017312 010037 177746 MOV
3807 017316 005037 017656 uJ8: CLR
3808 017322 005037 017660 CLR
1809 017326 012737 140000 017652 MOV
3810 017334 005037 017654 CLR
3811 017340 012701 000400 MoV
3812 017344 012737 000003 017646 MoV
3813 017352 w9:

3814 ;DOUBLE PRE(]
3815 017352 013737 012652 017662 MOV
3816 017360 013737 017654 017664 MOV
3817 017366 063737 017656 017662 ADD
3818 017374 005537 017664 AD(
%g;g 017400 063737 017660 017664 ADD

F 8
10:38 PAGE 71
ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD

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

uub ;THE FIRST IS LESS THAN THE
JSECOND.

#160000 ,UUADR1 :RESET TO GET VALID ADDRESS.
UUADR1+2

U3
#UADR3,R2
(R2) ,R3 ;GET THE PHYSICAL ADDRESS POINTED
#177700,R3 “TO BY R2 AND ESTABLISH
(R2) ,RS :A VIRTUAL ADDRESS WHICH
2(R2) R4 :WILL RELOCATE THROUGH
#-6,Ré “KIPARG. SETUP KIPARG AND
RS, a#K IPARG "LEAVE THE VIRTUAL ADDRESS
#140000,R3 “IN R3.
(R3) :GET A HIT AT THE TEST
(R3) *ADDRESS.
#10,a#H1TMIS
w7
UUFLGY,$TMP?
JADR3 . STMP3
2?ADR3+2,STMP4
#2000, UUADR1
UUADRT +2
g?,UUADRZ -LOOP TO WRITE NEXT ADDRESS
1%
w3
#2,UUFLG2
UUGM, RO :FROM NOW ON SELECT THE
#177717.R0 ~GROUP NOT BEING TESTED.
RO, a#CONTRL
UUADR2 :NOW RE-GENERATE ALL THE
UUADR2 +2 “ADDRESS WHICH WERE MADE
#140000 ,UUADRT  -HITS. ABOVE, AND MAKE SURE
UUADR1+2 STHEY ARE STILL WITS.
#400,R1
#3, UUFLG2

SION ADDITION, UNSIGNED
UUADR1 , WUADR3
UUADR1+2, UUADR3+2
UUADR? , JUADR3
UUADR3+2

UUADR2+2 ,UUADR3+2

SEC 0096




—
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P

017406

017406
017614
017416

017424

C17426

0176432
017434

017440

017444
017452
017456

017460

017464
017466

COCO0O0O00 0000 OO0
— o e el e ik b —d —t ol el b — e ol
A
N
no

13-MAR-80 09:59

023737
001006
023737
001002

000137

103402
000137

000137

012737
005037
000735

012702

011203
042703
011205
016204
073427
010537
062703

005713
032737
001012

013737
013737
013737
106042

062737
005537

001161

017664
017662

017460

017444
017460

140000
017654

017662

177700

000002
177772
172354
140000

000010

017644
017662
017664

002000
017654
000004

017352
000004
017644

016604
016602

017652

177752

001636
001640
001642

017652
017656

017646

13-MAR-80
CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD

T16

wi0:

G
10:38 PAGE 72

:DOUBLE PRECISION COMPARE Of TwO 22-8IT ADDRESSES

649 :

65%:

uJll:

UJ12:

1%:

UU13:

1$:
Uié:

U ¢
BNE
MP

BNE

JMP

BLO
JMP

JMP

MOV
CLR

MOV

MOV
BIC
MOV
MOV
ASHC
MOV
ADD

TST
BIT
BNE

MOV
MOV
MOV
ERROR

ADD
AD(
ADD
DEC
BEQ
JMP
MOV
TST
BNE

UUADR3+2 ,UULDAD+2 . COMPARE THE HIGH ORDER

643 :PARTS OF UWJADR3 AND ARGZ.

UUADR3, UULOAD ;COMPARE THE LOW ORDER

648 :PARTS.

uu12 ;THEY WERE EQUAL.

65%

w1 ;THE FIRST ADDRESS IS LARGER
;THAN THE SECOND!

uu1e :THE FIRST IS LESS THAN THE
;sSECOND.

#140000,UUADRT :RESET TO GET A VALID ALDRESS.
UUADR1+?

9

#UUADR3 ,R2

(R2) ,R3 <GET THE PHYSICAL ADDRESS POINTED
#177700.R3 “TO BY R2 AND ESTABLISH
(R2) .RS :A VIRTUAL ADDRESS WHICH

2(R2) R4’ ‘WILL RELOCATE THROUGH
#-6_Rb "KIPARG. SETUP KIPARG AND
RS, a#K I PAR6 "LEAVE THE VIRTUAL ADDRESS
#140000,R3 *IN R3.

(R3) SSTILL A HIT?

210, a#HITMIS

w1

sNOT A HIT, A DUAL ADDRESSING
UUFLGT,$TMP2 ;PROBLEM?
UJUADR3,$TMP3
23ADR3+2,STHP4

#2000, UWJADR1

UUADR1+2

#?,UUADRZ ;LOOP TO READ NEXT ADDRESS
R

18
w9
#4 ,UUFLG2

UUFLGY TESTED BOTH GROUPS?
UUDONE JYES.

SEQ 0097\




H
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CExXBDE . P11 13-MAR-80 09:59 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD SEQ 0098
3877 017616 012737 000001 017644 MOV #1,WFLGI :NO. GO TEST GROUP 1.

3878 017624 012737 000054 017666 MOV #simOM1 , VUGS

3879 017632 012737 000034 017670 MOV #SOMOM1 . UUGM

ssgg? 017640 000137 016626 JMP Ul

3882 017644 000000 WFLG!: .WwORD O :FLAG WHICH DESIGNATES

3883 SWHICH GROUP IS BEING TESTED,
188/, 21 0R 0.

1885 017646 000C00 UUFLGZ: .WORD 0 ;DESIGNATES HOM FAR THE

1886 *TEST HAS PROGRESSED.

2ggg 017650 000000 UUFLG3: .WORD 0 ;Ezggg DURING TEST WUFLG2=4
1889 017652 000000 UUADR1: .WORD 0 ;ADDRESS WRITTEN INTO ADDRESS
3890 017654 000000 .WORD 0 ;MEMORY LOCATION

3891 017656 000000 UUADR2: .WORD O “ADDRESS MEMORY LOCATION
1892 017660 000000 .WORD 0 :BEING TESTED

1893 017662 000000 WUADR3: .WORD 0 :TEST ADDRESS : WADR3I=UWADR1+UUADR?
3333? 017664 000000 WORD O

3896 017666 000000 UJGS: . WORD 0 :PATTERNS FOR THE CACHE CONTROL
1897 017670 000000 UuGM: .WORD 0 ;REGISTER.

2333 017672 000000 UUTMP:  _WORD 0

3900 017674 032737 000060 177744 WERRY: BIT #60 ,a3#MMEMERR :WAS THE ERROR A CA(ME ADDRESS
3901 017702 001002 BNE UUERRZ ;MEMORY PARITY ERROR

gggg 017704 000137 055440 JMP SPUR

3904 017710 WJERR2: :REPORT ERROR.

3905 017710 012637 001636 MOV (SP)+,$TMP2

3906 017714 005726 TST (SP)+

3907 017716 013737 017644 001640 MOV UUFLGT,STMP3

3008 017724 013737 1777644 001642 MOV SFMEMERR , STMP4

3009 017732 013737 017662 001644 MOV UUADR3, $TMPS

3610 017740 013737 017664 001646 MOV UUADR3+2, $TMPG

3911 017746 013737 177740 001650 MOV a#L OADRS ,S$TMP/

3912 017754 013737 1777642 001652 MOV aMHIADRS . STMP10

ggzz 017762 104043 1%: ERROR 43

3915 017764 042737 177717 001642 BIC #177717.8TMP4  :TRY TO GET THE BAD ADDRESS
3916 017772 013737 177746 017672 MOV SNCONTRL ,UUTMP  ;0UT OF THE ADDRESS MEMORY.
3017 020000 012737 020030 000114 MOV NFUUERR3, a#CACHVEC

3918 020006 013705 177740 MOV a#L OADRS , RS

3919 020012 042705 176001 BIC #176001 RS

3920 020016 013737 001642 177746 MOV $TMP4 , a#CONTRL

3921 020024 005715 TST (RS)

3922 020026 000401 BR UUERR4

3923 020030 (022626 UUERR3: CMP (SP)+,(SP)+

gggg 020032 012737 177777 177744 (JERRG: MOV #-1,S¥MEMERR

3926 020040 013737 017672 177746 MOV UUTMP ,a#CONTRL ;RESET THE CONTROL REGISTER.
gggg 020046 012737 017674 000114 MOV #UUERR1, a# CACHVEC

3900 020054 023727 017646 000001 P WJFLG2,# ;RETURN, USING WFLG2 TO
3930 020062 001002 BNE 1$ *DECIDE WHERE.

3931 020064 000137 017244 P w7

3032 020070 023727 017646 000002 1%: CMP UUFLGZ,#2
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3933
3934

020076
020100
020104
020112
020114
020120
020126
020130
020134
020136
020142

020146
020152
020154

020160

020162
020164

020172
020172

020200
020206

020214
020220

104414

000004
012737
000017
012737

012737
113737

005037
104416

017316
017646

017552
017646

017650

017650
017610

017646
016626

000002

021610

055440
001502

021276

000003

000004

001702

056572

000114
001632

1 8
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T16 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD

BNE 23
JMP uJs
2%: CMP UUFLG2 .43
BNE 3s
JMP w13
3% (W, o UUFLGZ, #4
B8NE 43
TST UUFLG3
BNE UUDONE
DEC UUFLG3
JMP uu14
4%: TST UUFLGZ
BNE UUDONE J2HALT???
JMP wu1
WIDONE -RSET ;DONE .
R I8 22222223223333323232322233 3322233328282 22242222220R2R0R2038RR038)
'TEST 17 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD
tTHIS 1S A DUAL ADDRESS TEST OF THE CACHE ADDRESS
:*MEMORY. AS MANY AS POSSIBLE DIFFERENT ADDRESS °‘TAGS'
:«ARE STORED IN THE 256 (DEC) ADDRESS LOCATIONS OF THE GROUP
:*BEING TESTED. OBVIOUSLY THE NUMBER OF DIFFERENT ADDRESS
:«TAGS AVAILABLE IS LIMITED BY THE SIZE OF THE MEMORY
:«0ON THE SYSTEM. NOTE THAT HERE THE WORD °'TAG' REFERS
:«TO THAT PART OF AN ADDRESS, BITS 10 THROUGH 21,
;xWHICH ARE STORED IN THE CACHE ADDRESS MEMORY. HERE
:*THE ADDRESS MEMORY IS WRITTEN IN THE DOWMNMWARD DIRECTION,
*THAT IS "TAG® 256 1S WRITTEN FIRST, °'TAG® 255 SECOND ETC
*THEN EACH ADDRESS WHICH WAS HRITTEN 1S TESTED
x 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
:xAS WELL AS THE DOWNWARD DIRECTION. THE UPWARD
*UR]TING PART OF THIS DUAL ADDRESS TEST IS FOUND
cxIN TST16.
:'"'l‘*ti‘tiﬁtt**t"**‘*ﬁ*t“*'**itittii**it*i**tti*tt"ttittﬁtttttﬁt
TST17: SCOPE
MOV #2,8TIMES ::D0 2 ITERATIONS
VV=$TN-1
vWvO:
:SET THE SKAD REGISTER
MOV #1ST20,SKAD :IN CASE THE TEST ABORTS.
MOV #SPUR,a#CACHVEC ;INITIALLY EXPECT NO ERRORS.
MOVB $TSTNM,$TMPO

CLR VVFLG3 ;CLEAR THE ERROR FLAG.
MMSKIP

SEQ 0099




J
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CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

CExBDE .P11

31989
3990
399
3992
3993
3994
3995
3996
3997
3998
3999
4000
4001
4002
4003

020222
020224
020226

020230
020234
020242

020250
020254
020260

020264
020272

020310
020314
020320

020324
020330
020334
020340

020510

104417
000000
000000

005037
012737
012737

005037
012700
012701

013737
005760
013737
005720
077112

013700
042700
010037

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

012737
012737

012737
005037
012737
005037
012701
012737
012737

013737
013737
063737
005537

13-MAR-B0 09:59

021272
000034
000054

021274
020172
001000

021314
002000
021316

021314
177717
177746

172340
077406
172300
000010

000200
000400
000600
001000
001200
001400
177600

000020
000001

001774
021306
140000
021302
000400
021322
000001

021300
021302
021304
021312

OO
nono
—
NN
—_—
o~

177746
177746

172516
177572

021304
021300

117

vVLOAD:
VVHIAD:

vvi:

vve:

64%:

vv3:
. DOUBLE

SIZE

WORD 0 -ADDRESS OF THE KIGHEST

WORD 0 “WORD IN MEMORY .

CLR VVFLG :TEST GROUP 0 FIRST

MOV #SOMOM1 , VVGS

MOV #5TMOM1 S VVGM

CLR VVFLG2 :CLEAR THE PROGRESS FLAG

MOV #vv0 RO "MAKE THIS CODE HITS IN

MOV #1000.R1 “THE GROUP NOT BEING
*TESTED.

MOV VVGS , a#CONTRL

ST 2000(R0O)

MOV VVGM, a#CONTRL

TST (RO) +

S0B R1,VV2

MOV VVGS,RO :FROM NOW ON SELECT

BIC #177717.R0 :THE GROUP BEING TESTED.

MOV RO, a#CONTRL

MOV #X1PARO,RO SINITIALLY PUT MEMORY

MOV #77406 R "MANAGEMENT IN A 'PASSIVE®

MOV #x1PDRO,R2 “STATE., THAT IS MAP ALL

MOV #10.R3 *VIRTUAL ADDRESSES ON TO

MOV R1, (R2)+ " THEMSELVES AS PHYSICAL

S08 R3.64$ > ADDRESSES.

CLR (RO) +

MOV #200, (RO) +

MOV #4600, (RO) +

MOV #600, (RO) +

MOV #1000, (RO) +

MOV #1200, (RO) +

MOV #1600 (RO) +

MOV #177600, (RO)

MOV #20.34MR3 :TURN ON MEMORY MANAGEMENT .

MOV #1. 3RO

MOV #1774 WWADR2  :INITIALIZE THE ADDRESSES

CLR VVADRO+2

MOV #140000, VVAD".

CLR VVADR1 +

MOV #400,R1 ;A COUNTER,

MOV #VVERR1 ,@#CACHVEC CEXPECT ERRORS NOW.

MOV #1,VVFLG2 SKEEP TRACK OF TEST PROGRESS.

PRECISION ADDITION, UNSIGNED

MOV VVADR1,VVADRY

MOV VVADR1+2,VVADR3+2

ADD VVADR? , VVADR3

ADC VVADR3+2

SEQ 0100




(EXBD-£

CEXBDE .

4045
4046
4047
4048
4049
4050
4051
6052
4053
4054
4055
4056
4057
4058

P11

020522

020522
020530
020532

020540

020542

020546
020550

020554

020560
020566
020572

020574

020600
020602
020606
020610
020614
020620
020624

020630

020712

13-MAR-80 09:5
020514 063737 021306

023737
001006
023737

001002

000137

103402
000137

000137

012737
005037
000735

012702

011203
042703
011205

013737
013737
013737
104041

062737
005537
062737
005301
001402

021312
021310

020574

020560
020574

140000
021302
021310
177700

000002
177772
172354
140000

11770 (ACHE #2 mcv;‘ 30A(1052)

021312

020226
020224

021300

177752

001636
001640
001642
021300

021304

13-HAR-80
CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

Vvé:

ADD

K
10:38 PAGE 76

VVADRZ+2,VVADR3+2

:DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

648 :

65%:

V5!

Vv6:

1%:

wv7:

MP
BNE
iy

BNE

8LO
JMP

JMP

MOV
CLR

MOV

MOV
BIC
MOV
MOV
ASHC

ADD

TST
TST
BIT
BNE

MOV
MOV
MOV
ERROR

ADD
ADC
ADD
DEC
BEQ

VVADR3+2,VVLOAD+2

649
VVADR3, VWLOAD

643

Vv6

65%
VVv5

VVvé

#140000, VVADR1
VVADR1+2
vv3

#VVADR3 ,R2

(R2) ,R3
#177700,R3

;COMPARE THE HIGH ORDER

;PARTS OF VVADR3 AND ARG2.
;COMPARE THE LOW ORDER

JPARTS,

;THEY WERE EQUAL'!

;THE FIRST ADDRESS IS LARGER
:THAN THE SECOND!

;THE FIRST IS LESS THAN THE
;SECOND.

;RESET TO GET A VALID ADDRESS.

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

(R2) ,RS ;A VIRTUAL ADDRESS WHICH

2(R2) R4’
#-6 R4

RS, a#K1PARG
#140000,R3

(R3)

(R3)
#10,a0HITMIS
vv7

VVFLG] ,$TMP?
VVADR3,$TMP3
Z¥ADR3+2.STMP4

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

1%

;WILL RELOCATE THROUGH
:KIPARG. SETUP KIPARG AND
;LEAVE THE VIRTUAL ADDRESS

:IN R3.

;GET A HIT AT THE
. TEST ADDRESS

;REPORT FAJLURE TO GET A HIT.

;LOOP TO WRITE NEXT ADDRESS

SEQ 0101




"ExXBD-F
CExBDE

610
6102
6103%
4104
4105
6106
6107
4108
4109

Rl ol 2F 2l 2 F oV o3 L3 3 o
et vt wd e ek =D d ed d o —D
P =P ek ol b e oD d ed D
OOV NO VIS NN - O

4132

o oW oW L N S L N O N
—t d e e el ) D D D
O I BN N AN NN
N—'Oogw&mru

4143

11770 CACHE #2 MACY1T1 30A(1052)

P11

020714
020720

020726
020732
020736

020742
020750
020754
020762
020766
020772
021000

021000
021006
021014
021022
021026

021034

021034
021042
021044

02105¢

021054

021060
021062

021066

021072
021100
0271104

021106

021112
021114
021120
021122
021126
021132

13-MAR-80 09:59

023737
001006
023737

001002

000137

103402
000137

000137

012737
005037
000735

012702

020466
000002

021316
177717
177746

001774
021306

160000
021302
000400
000003

021300
021302
021304
021312
021306

021312
021310

021106
021072
021106

140000
021302

021310
177700

000002
177772
172354

021274

021304
021300

021274

021310
021312
021310

021312

0202¢6
020224

021300

13-MAR
117

1%:

VVv8:

Vv9:
;DOUBLE

vv10:
;DOUBLE

64%:

65S%:
Vvil:

vvi1e:

L
-80 10:38 PAGE 77

CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD
JMP vy3

MOV #2 . VVFLG2

MOV VVGM RO FROM NOW ON SELECT

BIC #177717 RO “THE GROUP NOT BEING
MOV RO, a#CONTRL “TESTED.

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

PRECISION ADDITION, UNSIGNED
MOV VVADR1, VVADR3

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

ADC VVADR3+2

ADD VVADRZ+2 ,VVADR3+2

PRECISION COMPARE OF TWO 22-8I1T ADDRESSES

c™MP VVADR3+2,VVLOAD+2 - COMPARE THE HIGH ORDER

BNE 643 :PARTS OF VVADR3 AND ARG2.

CMP VVADR3,VVLOAD  :COMPARE THE LOW ORDER

BNE 643 :PARTS.

JMP w12 :THEY WERE EQUAL'

BLO 65%

JMP w11 :THE FIRST ADDRESS IS LARGER
“THAN THE SECOND!

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

MOV #140000,VVADR1 ;RESET TO CREATE A VALID

gkR ¥¥$DR1+é *ADDRESS

MoV #VVADR3,R2

MOV (R2) ,R3
BIC #177700,R3 “TO BY R2 AND ESTABLISH
MOV (R2) ,RS :A VIRTUAL ADDRESS WHICH

MOV 2(R2) R4 -WILL RELOCATE THROUGH
ASHC  #-6.Ré ‘KIPARG. SETUP KIPARG AND

MOV RS . a#K1PARG ;LEAVE THE VIRTUAL ADDRESS

;GET THE PHYSICAL ADDRESS POINTED

SEQ 0102
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11770 CACHE #2

CEXBOE .P17

6157
4158
4159
4160
4161

L162
4163
6164
£165
6166
4167
4168
4169
4170
4177

46172
4173
4174

4175
4176
6177
4178
4179
4180
4181

4182
4183
4184
4185
4186
4187
4,188
4189
4190
4191

4192
4193
4194

4195
4196
4197
4198
4199

021136

021272
021274
021276

021300
021302
021304
021306
021310
01312

021314
071316

021320

021322
021330
021332

021336
021336
021342
021344
021352
021360
021366
021374
021402
021410

MACYI11 30A(1052)T1;3-HAR

13-MAR-80 09:59

062703

005713
032737
001012

013737
013737
013737
104042

062737
005537
062737
005301
001402
000137
012737
005737
001161
012737
012737
012737
000137

032737
001002
000137

012637
005726
013737
013737
013737
013737
013737
013737
104043

140000

000010

021272
021310
021312

002000
021302
177774

021000
000004
021272

000034
000054
000001
020250

000060
055440

001636

021272
177744
021310
021312
177740
177742

177752

001636
001640
001642

021300
021304

177744

001640
001642
001644
001646
001650
001652

1%:
vv13:

1%:
Vvi4:

VVFLGY: .
VVFLGZ: .
VVFLGS: .
VVADR1: .
VVADRZ:

VVADR3:

VVGS:
VVGM:

VVTMP:

VVERR1:

VVERRZ:

1%:

M
-80 10:38 PAGE 78

CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

ADD #140000,R3

ST (R3)
BIT #10,a#H]TMIS
BNE w1

MOV VVFLG1,$TMP?
MOV VVADR3,$TMP3
MOV VVADR3+2 ,$TMP<
ERROR 42

ADD #2000, VVADR1

ADC VVADR1+2
ADD #-4 ,VVADRZ
DEC R1

BEQ 1$

JMP Vv9

MOV #4 ,VVFLG2
TST VVFLG!

BNE VVDONE

MOV #SOMOM1 , VVGM
MOV #S1MOM1,VVGS
MOV #1,VVFLGT
JMP w1

<
OO OO0O0O0O00 OO0

é
o

BIT #60 , I#MMEMERR
BNE VVERR?

JMWP SPUR
MOV (SP)+,$TMP2
TST (SP) +

MOV VVFLG1,$TMP3
MOV AIMEMERR , $TMP4
MOV VVADR3,$TMP5
MOV VVADR3+2,$TMP6
MOV WL OADRS ,$TMP/
MOV a#HIADRS ,$TMP10
ERROR 43

:IN R3.

JSTILL A HIT?

.REPORT ERROR.

;TESTED BOTH GROUPS?

. YES.
;NO GO TEST GROUP 1,

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

SJPATTERN WRITTEN INTO THE ADDRESS
;MEMORY LOCATION.

;ADDRESS MEMORY LOCATION BEING
;TESTED X 4.

. TEST ADDRESS.

: VWADR3=VVADRZ2+VVADR1

;PATTERNS FOR THE CACHE
;CONTROL REGISTER.

;WAS THE ERROR THAT CAUSED
;THE TRAP TO HERF A CACHE
;ADDRESS MEMORY PARITY ERROR?

;REPORT ERROR.

SEQ 0103




 EXBD-E

17770

‘tKBDE .P1

6213
6214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
6227
4228
4209
4230
423
4232
4233
423
4235
4236
037
4338
4239
4240
4241
4242
4243
4244
4245
4266
4247
4248
42469
4250
4051
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
A
4265
4066
4267
4268

021412
021420
021426
021634
021440
021444
021452
021454
021456
021460

021466
021474
021502
021510
021512
021516
021524
21526
021532
21540
021542
021546
021554
021556
021562
021564
021570
021574
021600
021602

021606

021610
021612
021620

021626
021634

CACHE #2
13-MAR-80

042737
013737
012737

022626
012737

013737
012737
023727
001002
000137
023727
001002

104414

000004
012737
000020
012737

113737
012737

MACY?1 SOA(TOSZ)

09:59

177717
1777466
021456
177740
176001
001642

177777
021320
021322
021274

020670
021274

020742
021274

021200
021274

021276
021276
021236
021274

020250

000010

022374

001502
022100

001642
021320
000114

177746

177744

1777466
000114
000001

000002

000003

000004

001702

055572

001632
000114

N 8
13-HAR-80 10:38 PAGE 79
CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

BIC #177717,8TMP4  ;TRY TO GET THE BAD ADDRESS
MOV S#CONTRL ,VVTMP  ;OUT OF THE ~DDRESS MEMORY.
MOV #VVERR3 ,@#CACHVEC
MOV @#LOADRS RS
BIC #176001 RS
MOV STMP4 ,a#CONTRL
TST (R5)
BR VVERR4
VVERR3: (MP (SP)+,(SP)+
VVERRL : MOV #-1 _3NMEMERR

MOV VVTMP ,a#CONTRL RESFT THE CONTRL REGISTER
MOV #VVERRT ,@#CACHVEC

cMP VVFLG2,#1 ;RETURN, USING VVFLG2 TO
BNE 1$ :DECIDE WHERE.
JMP v/
18: cMP VVFLGZ,#2
BNE 2%
JMP vv8
2%: cMP VVFLGZ,#3
BNE 3s
JMP i3
3s: MP VVFLG2, ¥4
BNE 4%
TST VVFLG3

BNE VVDONE
DEC VVFLG3

JMP w14

4%: TST VVFLGZ
BNE VVDONE J272HALT???
JMP A%

VVDONE : RSET ;DONE!

2 2232238232222 32222 2233222232222 2222820ttt dRt Rl l s

tTES‘-ZO CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST

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

:«]S A FOUR BIT MASK USED BY MAIN MEMORY WHEN PERFORMING

;*A WRITE. 1T DESIGNATES WHICH BYTES OF THE TWO WORDS OF

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

;*BE WRITTEN. THIS WILL BE A TEST DOING CPU DATOB REFERENCES TO
:*THE CACHE. THE DATOB WILL WRITE 377 INTO A BACK ROUND PATTERN
:*0F ZEROES.

i
:'*ttt**t**t***t**t****Q*Qtt*t****t***tttt*tttt*ﬁﬁ*t****ttttﬁttit

TST20: SCOPE
MOV #10,$TIMES ::DO 10 ITERATIONS

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

MOVB $TSTNM,$TMPO
MOV #CCERRT ,a#CACHVEC

SEQ 0104




“txBL-!

————
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rexgee .~

6259
4270
4271

472
4273
4274
4275
4,276
4277
4278
4279
4280
4281

4282
4?83
4284

4285

4286
4287
4288
4289
4290
4291

4292
4293
4794

4295

4296
4297

6324

021642

021650
021654
021660
021662
021664
021670
021672
021676
021702
021704
021710
021712
021716
021720
021724
021726
021732
021734
021,40
021764
021746
021752
021754
021760

021762
021766
021770
021774
021776
022002
022010
022012
022016
022020
022022

022024
022030
022032
022036
022040
022044
022052
022054
022060
022062
022064

022066

022072
022074

13-MAR~80

01273%7

012700
042700
010001
005010
005060
000240
11271
022710
001403
004737
000403
005760
001372
062701
005010
005060
000240
112711
022710
001403
004737
000403
005760
001372

062701
005010
005060
000240
112711

MACY'1 30A(1052)

09:59

000G14
022G74
0000G3

000002

000377
000377

022312
000002
000001
000002

000377
177400

022312
000002

000001
000002

000377
000377

022312

000001
000002

000377
177400

022312

022372

177746

000002

000002

13-MAR-80

120

CC1:

{C2:
C3:
CC4:

CC5:
CCé:

CC7:

CC8:
CC9:

CC10:

cC11:
(c12:

€c13:

CCTMPI :
CCTMP2:

8
10:38 PAGE 80

9

CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST

MOV

MOV
8iC
MOV
CLR
CLR
NOP
MOVB
CMP
BEQ
JSR
B8R
TST
BNE
ADD
CLR
CLR
NOP
MOVB
cMpP
BEQ
JSR
BR
TST
BNt

ADD
CLR
CLR
NOP
MOVB
P
BEQ
JSR
BR
1ST
BNE

ADD
CLR
CLR
NOP
MOVB
cMP
BEQ
JSR
BR
TST
BNE

JMP

.WORD
. WORD

#MOM1 ,@¥CONTRL ;FORCE M]SSES

#CCTMP2 RO :LOCATE THE TEST SPACE.
#3_RO

RO R1

(RO) STEST MASK 0

2(RO)

;FOR SCOPING WITH AN OSCILLOSCOPE.
#377,(R1)
#377,(RO)

cc3

PC,CCERR3

CCé

2{(R0O)

cce

#1,R1 ;TEST MASK 1.
(RQ)

2(R0O)

#377,(R1)
#177400, (RO)

ccé
PC,CCERR3
cc7

2(RO)

ccs

#1,R1 ;TEST MASK 2.
(RO)
2(RO)

#377.(R1)
#377.2(RO)
cco
PC,CCERR3
ccio

(RO)

cc8

#1,R1 STEST MASK 3.
(RO)
2(RO)

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

(RO)

ccn

CCDONE

0
0 ;THE TEST AREA,

;FOR SCOPING WITH AN OSCILLOSCOPE.

;FOR SCOPING WITH AN OSCILLOSCOPE.

;FOR SCOPING WITH AN OSCILLOSCOPE.

SEQ 0105




CExBO-t
(ExBOE

4325
4326
6327
6328
6329
4530
4331

4332
4333
4334
4335
4336
4337
4338
6339
4340
434

4342
4343
4344
4345
4346
4347
4348
4349
4350
4351

4352
4353
4354

4355

4356
4357

p1} /70 CACHE #2 HAcv11 30A(1052)

022076

022100
022106
022110
022114
022120
022122
022126
022132

022234
022240
022242

022250
022252
022254
022256
022262
022264
022266
022270
022274

022312

022316
022322

022370

13-MAR-80 09:5

000000

032737

011037
016037
010137
005037
104044
012737

010002
020102
001002
000137
005202
020102
001002
000137
005202
020102
001002
000137
000137

011637

010037
005037
010037
062737
005037
011037
016037

000002

055440
177740

055440
001646
001670

000044
177740
177742
1777464
001646
001650
001662

177777

021720
021762

022024
022372

001656

001636
001640
001642
000002
001644
001646

00000
001652
001654

~nN

13-MAR-80

C
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120 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, (FU DATOB ONES TEST

.WORD

177744 C(CERR1: BIT
BNE
JMP
1%: c™MP
BEQ
JMP
CCERRZ: MOV
CLR
TST
001672 MOV
001640 MOV
001642 MOV
001644 MOV
MOV
CLR
MOV
001662 ADD
CLR
MOV
001654 MOV
MOV
CLR

64%: ERROR
177744 MOV

MOV
(MP
BNE
JMP
2%: INC
M
BNE
JMP
3%: INC
(o o
BNE
JMP
4% JMP

CCERR3: MOV

001642 ADD

001650 MOV

0

#2 ,aNMEMERR
1%

SPUR
R1,a#LOADRS
CCERRZ

SPUR
(SP)+,$TMP6
STMP17

(SP) +

N64 ,$TMP20
a#LCADRS , $TMP3
a#HIADRS | $TMPS
SAMEMERR . $TMPS
RO,$TMPS
STMP7

RO, $TMP14
#2.8TMP14
STMP1S

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

44
#-1,3#MEMERR

RO,R2
R1.R2
2

(SP) ,$TMP12

RO,$TMP?
$TMP3

RO, $TMP4
#2 . STMP4

$ TMPS
(R0O) ,$TMP6
2(ROY ,$TMP?7
R1,$TMP10
$STMP11

46

PC

;SHOULD BE A MAIN MEMORY
sADDRESS AND CONTROL o INE
;PARITY ERROR.
;ERROR ADDRESS SHOULD BE
;TEST ADDRESS.

JRESET THE STA(K

JREPORT FAILURE TO WRITE
;THE CORRECT BYTE

SEQ 0106




(ExBD-E

LEXBDE
4381
(382
4383
(384
4385

4386
4387

4410
4611
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4624
4425
4426
4427
4428
4429
4430
46431
4432
4633

4435
4436

P11

022372

022374
022376

022404

022412
022420

022426

022434
022440
022444

022446
022452
022460
022462
022464
022470
022472
022476
022500
022506

022510
022512
022516
0225264
022526
022530
022534
022536
022542
022544
022552

022554
022556
022562
022570
022572

11770 CACHE #2 MA(CY!
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104414

000004
012737
000021

012737

113737
012737

012737
012700
042700
010001

012710
012760

105011

000010

023172

001502
022676

000014
022672
000003

177777
177777
177400
023110
177777

1772777
177777
000377
023110
177777

177777
177777

30A(1052)

001702

055572

001632
000114

177746

000002

000002

000002

000002

000002

D 9
13-MAR-B0 1C:38 PAGE 8¢
120 CACHE ADDRESS M=MORY BYTE MASK GENERATOR, (PU DATOB ONES TEST

CCDONE : RSET . DONE

IR AR RN AN AN AN ARG R AR AR AR A R AN RARR AR AR AR AR R AR RO AR AR LA RN a

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

;*THIS 1S ANOTHER TEST OF THE BYTE MASK GENERATION LIGIC.

;*HERE CPU DATOB'S WILL MOVE ZEROES INTC A BACKROUND
:*PATTERN OF ONES.
> &

L4
NE 2222223323322 2 222222332233 dc223233 22RRR2R2020R2R20 0 R8RRRRtRRRRR Rl

T§T21: SCOPE
MOV #10,$TIMES -:DO 10 ITERATIONS
FE=S$TN-1
:SET THE SKAD REGISTER
MOV #TST22,SKAD “IN CASE THE TEST ABORTS.
MOVE  STSTNM_ $TMPO
MOV #FFERRY ,3#CACHVEC
MOV #MOM1,3#CONTRL  ;FORCE MISSES.
MOV NEFTMP2 RO
BIC #3,R0
MOV RO.R1
FF1: MOV #-1, (RO) :TEST MASK 0
MOV #~1,2(RO)
NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB  (R1)
c™P #177400, (RO)
BEQ FF3
FF2: JSR PC.FFERR3
BR FF&
FF3: CMP #-1,2(R0O)
BNE FF2
FF&: INC R1 ;TEST MASK 1.
MOV #-1, (RO)
MOV #-1,2(R0)
NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB  (R1)
c™P #377., (RO)
BEQ FF6
FFS: JSR PC_FFERR3
BR FF?
FF6: cMP #-1,2(R0)
BNE FFS
FF7: INC R1 STEST MASK 2.
MOV #-1,(RO)
MOV #-1.2(RO)
NOP <FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB (R1)

-

s€Q 0107




CExBO-t

(ExBOE

6,37
4438
4439
4640
4441
4442
6643
44464
4445
L4646
6447
44648
4449
4450
4651

4452
4453
64654
4455
4456
L4657
4458
4459
4460
4461

44662
4463
4464
4465
L4666
6467
4468
4469
4470
4471

4472
4473
4474
4475
4476
4477
4478
4479
4480
4481

4482
4483
4484
4485
4486
4487
4488
4489
4490
4491

4492

P11

022574
022602

022662
022664

022670
022672
022674

022676
022704
022706
022712
022716
022720
022724
022730
022734
022736
022744
022752
022760
022766
022772
022776

11770 CACHE #2

E
MACY11 30A(1052) 13-MAR-80 10:38 PAGE 83
: 121 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, (PU DATOB ZEROES TEST

13-MAR-80 09:59

022760
001403
004737
000403
022710
001372

005201
012710
012760

032737
001002
000137
020137
001402
000137
012637
005037
005726
012737
013737
013737
013737
010037
005037
010037
062737
005037
011037
016037
010137
005037
104050
012737

010002

177400
023110
177777

177777
177777

000377
023110
177777

023170

000002

055440
177740

055440
001646
001670

000050
177740
177742
177744
001646
001650
001662
000002
001664
001652
000002
001656
001660

177777

022510

000002

000002

000002

177744

001672
001640
001642
001644

001662

001654

177744

FF8:
FF9:

FF10:

FF11:
FF12:

FF13:

FFTMPT :
FFTMPZ:

FFERRY:

1%:

FFERRZ:

64%:

2%:

P
BEQ
JSR
BR

P
BNE

INC
MOV
MOV
NOP
CLRB
cMP
BEQ
JSR
BR
cMP
BNE

JMP

.WORD
-WORD
.WORD

BIT
BNE
JMP
(MP
BEQ
JMP
MOV
CLR
TST
MOV
MOV
MOV
MOV
MOV
CLR
MOV
ADD
CLR
MOV
MOV
MOV
CLR
ERROR
MOV

MOV
CMP
BNE
JMP
INC

#177400,2(R0)
FF9

PC ,FFERR3
FFI0

#-1, (RO)

FF8

R?
#-1, (ROJ
#-1,2(R0O)

(R1)
#377,2(R0)
FF12
PC,FFERR3
FF13

#-1, (RO)
FF11

FFDONE

0
0
0

#2 , SNMEMERR
1%

SPUR
R1,a#LOADRS
FFERRZ

SPUR
(SP)+,$TMP6
$TMP17

(SP) +
#50,$TMP20
a#_OADRS ,$ TMP3
a#HIADRS . $ TMPS
SMMEMERR , STMPS
RO, $TMP6
$TMP7

RO, $TMP14
#2.$TMP14
$TMP1S

(RO) ,$TMP10
2(RO) ,STMP11
R1,$TMP12
$TMP13

50
#-1,3#MEMERR

RO.R2
R1.R2
28
FF4
R2

;TEST MASK 3.

;FOR SCOPING WITH AN OSCILLOSCOPE.

;TEST AREA.

:SHOULD BE A MAIN MEMORY

;ADDRESS AND CONTROL LINE
;PARITY ERROR.

;ERROR ADDRESS SHOULD BE

;TEST ADDRESS.

;JRESET THE STACK

-

SEQ 0108
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EXBOE P11

4493
L4694
4495
4496
L4697
4498
4499
4500
4501

4502
4503
4504
4505
4506
4507
4508
4509
4510
4511

4512
4513
4514
4515
6516
457
4518
4519
4520
4521

4522
4523
4524
4525
4526
4527
4528
4529
4530
4531

4532
4533
4534
4535
4536
453%7
4538
4539
4540
4541

4542
4543
6544
4545
4546
4547
4548

023172
023174

023202

023210
023216
023220

023226

023232
023236
023242
023244

15-HAR 80 09:59

020102

011637

010037
005037
010037
062737
005037
011037
016037
010137
005037
104052
000207

104414

000004
012737
000022

012737

113737
104416
012737

012700

012702
012703
005004
012705

022554

022620
023170

001656
001636
001640
001642
000002
001644
001646
000002

001652
001654

000010

024060
001502
023564
172340

172300
000007

170200

001642

001650

001702

055572
001632
000114

F 9
E’S-MAR-BD 10:38 PAGE 84

CACHE ADDRESS MEMORY BYTE MASK GENERATOR, (PU DATOB ZEROES TEST
(MP R1.RZ
BNE I3
JMP FF?7
3%: INC RZ
CMP R1,RZ
B8NE 43
JWP FF10
4% JMP FFDONE JHALT?222?
FFERRI: MOV (SP),$TMP1? ;REPORT FAJLURE TO WRITE

;THE CORRECT BYTE
MOV RO, STMP2
(LR $TMP3
MOV RO,$TMP4
ADD N2 ,$TMPL

CLR $TMPS
MOV (RQ) ,$TMP6
MOV 2(R0O) ,$TMP7
MOV R1,$TMP10
CLR $TMP1 1
ERROR 52
RTS PC
FFDONE: RSET DONE!
AN AR AR AN RN AR A AN AT AN AN RN RANANRARNARANANNANAN R AN NN RN RS
*TEST 22 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ONES TEST

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

;~]S A FOUR BIT MASK USED BY MAIN MEMORY WHEN PERFORMING

i*A WRITE. [T 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
‘*B?Ezgaggg. THE DATOB WILL WRITE 377 INTO A BACK ROUND PATTERN

k {

tttt*tttttttttkﬁ**tﬁtt*i*ﬁt*ﬁ.tltt*t!ittttttttttttttttttttttltﬁ

TST22: SCOPE
MOV #10,8TIMES ;:D0 10 ITERATIONS

EE=STN-1
;SET THE SKAD REGISTER
MOV #TST23,SKAD ;IN CASE THE TEST ABORTS.

MOVB $TSTNM,STMPO

MMSKIP

MOV #EEERR1 ,a#CACHVEC

MOV #KIPAR(Q,RO ;SET UP MEMORY MANAGEMENT
;TO RELOCATE EVERYTHING

MOV #K IPDRO,RZ ; THROUGH THE UNIBUS

MOV #7,R3 ;MAP PASSIVELY TO MEMORY,

CLR R4 ;BY PASSIVELY [S MEANT

MOV #MAPL 00, RS ; THAT ADDRESS ARE

JRELOCATED TO THEMSELVES.

SEQ 0109




G
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(ExBDE .P11

(549
4550
4551

4552
6455%
4554
4555
4556
4557
4558
4559
4560
456"

4562
£563
4564
4565
4566
4567
4568
4569
4570
4571

4572
4573
4574

4575

4576
4577
4578
4579
4580
4581

(582
4583
4584

4585
4586
4587
4588
4589
4590
4591

45972
4593
£594

4595
4596
4597
4598
4599
4600
4601

4602
4603
4604

023250
023254
023256
023262
023264
023266
023270

023302
023306

023312
023320

023326

023334
023340
023344

023346
023350
023354
023356
023362

012722
010401
072127
010125
005025
010410
062720
062704
077315
012710
012712

012737
012737

012737

012700
042700
010001

005010
005060
000240
112711
022710
001403
004737
000403
005760
001372

062701
005010
005060
000240
112711
022710
001403
004737
000403
005760
001372

062701
005010
005060
000240
112711
022760
001403
004737
000402
005710
001373

13-MAR-80 09:59

077606
000006

170000
000200

177600
077406

000060
000001

000014

023560
000003

000002

000377
000377

023776
000002

000001
000002

000377
177400

023776
000002

000001
000002

000377
000377

023776

000002

122

646%:

EET:

EE2:
EE3:

EEG:

EES:
EEG:

EE7:

EEB:
EE9:

CACHE ADDRESS MEMORY BYIE MASK GENERATOR, UNIBUS DATOB ONES TEST

MOV
MOV
ASH
MOV
CLR
MOV
ADD
ADD
S08
MOV
MOV

MOV
MOV

MOV

MOV
BIC
MOV

CLR
CLR
NOP
MOVB
MP
BEQ
JSR
BR
TST
BNE

ADD
CLR
CLR
NOP
MOVB
P
BEQ
JSR
BR
TST
BNE

ADD
CLR
CLR
NOP
MOVB
MP
BEQ
JSR
BR
TST
BNE

#774606, (R2) +
R4 R

'6'R1

R1, (RS)+
(RS) ¢+

R4, (RO)
#170000, (RO, +
#200 R4

R3,64$%
#1727600, (RO)
#77406. (R2)

#60,a3#MMR3
#1,a4MMRO

#MOM1 ,aWCONTRL

NEETMPZ2 RO
#3,R0
RO.R1

(RO)
2(RO)

#377.(R1)
#377,(R0O)
EE3
PC,EEERR3
EE4

2(R0O)

EEZ

#1,R1
(RO)
2(R0O)

#377,(R1)
#177400, (RO)

EE6
PC,EEERR3
EE7

2(RO)

EES

#1,R1
(RO)
2(RO)

#377,(R1)
#377,2(R0O)
EE9
PC,EEERR3
EET0

(RQ)

EE8

sTURN ON MEMORY MANAGEMENT
JAND THE MAPPING BOX RELOCATION.

;FORCE MISSES TO BO™H GROUPS.
;LOCATE THE TEST SPACE.

;TEST MASK O

;FOR SCOPING WITH AN OSCILLOS(OPE.

JFOR SCOPING WITH AN OSCILLOSCOPE.

;FOR SCOPING WITH AN OSCILLOSCOPE.

SEQG 0110




H 9

FEKBD-E  11/70 CACHE #2 MACY:1 30A(1052) 13-MAR-80 10:38 PAGE 86 ,
CEKBDE .P11 13-MAR-80 09:59 122 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNISUS DATOB ONES TEST SEQ 0111

605 023510 062701 000001 EET0. ADD #1 R1

4606 023514 005010 CLR (RO)

4607 023516 005060 000002 CLR 2(RO)

4608 023522 000240 NOP SFOR SCOPING WITH AN OSCILLOSCOPE.

609 023526 112711 000377 MOVB  #377.(R1)

4610 023530 022760 177400 000002 P #177400.2 (RO)

4611 023536 001403 BEQ EET2

6612 023540 004737 023776 EE11:  JSR PC.EEERR3

4613 023544 000402 BR EET3

“616 023546 005710 EE12:  TST (RO)

22}2 023550 001373 BNE EETT

zg}g 023552 000137 024056 EE13:  JMP FEDONE

4619 023556 000000 EETMPT: .WORD O

4620 023560 000000 EETMP2: .WORD O

4621 023562 000000 WORD O

(65

4624 023564 032737 000002 177744 EEERR1: BIT #2 ,aMMEMERR :SHOULD BE A MAIN MEMORY

4625 023572 001002 BNE 1$ *ADDRESS AND CONTROL L INE

4626 0235764 000137 055440 JMP SPUR “PARITY ERROR.

4627 023600 020137 177740 1%: WP R1,a#LOADRS “ERROR ADDRESS SHOULD BE

4628 023606 001402 BEQ EEERR? “TEST ADDRESS.

4629 023606 000137 055440 JMP SPUR

4630 023612 012637 001646 EEERR2: MOV (SPY+, $TMP6

4631 023616 005037 001670 CLR $TMP17

4,632 023622 005726 TST (SP)+ :RESCT THE STACK

4633 023626 012737 000045 001672 MOV #45,$TMP20

4634 023632 013737 177740 001640 MOV a#LOADRS , STMP3

4635 023640 013737 177742 001642 MOV aHIADRS . $ TMPL

4636 023646 013737 177744 001644 MOV SNMEMERR  $ TMPS

4637 023654 010037 001646 MOV RO, $ TMP6

4638 023660 005037 001650 CLR STMP7

4619 023664 010037 001662 MOV RO,$TMP14

4640 023670 062737 000002 001662 ADD #2.$TMP14

4641 023676 005037 001664 CLR STMP15

4642 023702 011037 001652 MOV (RO) ,$TMP10

4643 023706 016037 000002 001654 MOV 2(RO),STMPTT

4644 023714 010137 001656 MOV R1,$TMP1?

4645 023720 005037 001660 CLR STMP13

4o4b 023724 104045 64%: ERROR 45

222; 023726 012737 177777 177744 MOV #-1,3MMEMERR

4649 02373 010002 MOV RO,R2

4650 023736 020102 C™MP R1,R2

4651 023740 001002 BNE 2%

4652 023742 000137 023404 MP EE4

4653 023746 005202 2%: INC R2

4654 023750 020102 (M R1,R2

4655 023752 001002 BNE 3s

4656 02375¢ 000137 023446 IMP EE7

4657 023760 005202 3¢ INC R2

4658 023762 020102 CMP R1,R2

4659 023764 001002 BNE X ;

4660 023766 000137 023510 JMP EE10




(ExBD-t

(ExBOE

L661
4662
LOL3
L664
4665
L666
667
4668
4669
4670
4671
467

467

4674
4675
4676
4677
4678
L679
4680
4681
L682
L6873
4L684
4685
4686
4687
L688
4L689
4690
4691
4692
L6973
4,694
4695
4696
4697
4,698
4699
4700
4,701
4702
4703
4704
4705
«706
4707
4708
4709
4710
4711
4712
4713
(714
4715
L7216

I
10:38 PAGE 87
CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ONES TEST

EEDONE

(SP) ,$TMP1?2

RO,$TMP?
$TMP3
RO,$TMP4
#2,$TMP4
$TMP5

(RO) ,$TMP6
2(R0O) ,$TMP7
R1,$TMP10
$TMP11

&7

PC

9

:REPORT FAILURE TO WRITE
:THE (ORRECT BYTE

sDONE .

X 222222223333 23232233232232223222832322222aR82d220dRadlddtlRRtilld)

CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ZERCGES TEST

*THIS 1S ANOTHER TEST OF THE BYTE MASK GENERATION LIGIC.
:*HERE UNIBUS DATOB'S WILL MOVE ZEROES INTO A BACKROUND

2222233332233 3333222223t 2222232220t R22aRdftlt sl )

#10,$TIMES

#TST24,SKAD
$TSTNM, $TMPO

:.D0 10 ITERATIONS

JSET THE SKAD REGISTER
:IN CASE THE TEST ABORTS.

HHRHERR1 ,a#CACHVEC

#K1PARO,RO

#KIPDRO,R2
#7 R3

JMAPLOO RS

#77606, (R2)+
R4 R

#6.R1
R1,(RS)+
(RS)+

R4, (RO)
¥170000, (RO) +
#200.R4

11770 C(ACHE #2 MACY!1 30A(1052) 13-MAR-80
P11 13-MAR-80 09:59 122

023772 000137 024056 A ¥ JMP
023776 011637 001656 EEERR3: MOV
026002 010937 001636 MOV
024006 005037 001640 CLR
024012 010037 001642 MOV
0264016 062737 000002 001642 ADD
024024 005037 001644 CLR
024030 011037 001646 MOV
024034 016037 000002 001650 MOV
024042 010137 001652 MOV
026046 005037 001654 CLR
024052 104047 ERROR
024054 000207 RTS
026056 104414 EEDONE: RSET

f3rssr 23
;*PATTERN OF ONES.
[ 3
024060 000004 Tsr23 SCOPE
024062 012737 000010 001702 MOV
000023 HH=STN-1

024070 012737 024760 055572 MOV
02407¢ 113737 001502 001632 MOVB
024104 °04416 MMSK]P
026106 012737 024464 000114 MOV
26114 012700 172340 MOV
024120 012702 172300 MOV
024124 012703 000007 MOV
024130 005004 CLR
024132 012705 170200 MOV
0264136 012722 077406 64%: MOV
024142 010401 MOV
024144 (072127 000006 ASH
024150 010125 MOV
0°4152 005025 CLR
024154 010410 MOV
024156 062720 170000 ADD
024162 062704 000200 ADD

;SET UP MEMORY MANAGEMENT
;TO RELOCATE EVERYTHING
;THROUGH THE UNIBUS

;MAP PASSIVELY TO MEMORY,
;BY PASSIVELY IS MEANT

: THAT ADDRESS ARE
;JRELOCATED TO THEMSELVES.

S€EQ 0112




ExBD-E
TEXBOE P11

47217 024166
G718 026170
4719 026174
4720

4721 024200
4722 024206
723

6726 0246214
4725

4726 026222
6727 024226
4728 026232
4729

4730 02623%
4731 026240
4732 024246
4733 024250
473% 026252
4735 024256
473% 026260
4737 024264
4738 0264266
4739 026274
4740

4761 024276
4742 024300
4763 024304
4764 024312
4765 024314
4766 024316
4747 026322
4748 024324
4749 024330
4750 024332
4751 024340
4752

4753 026342
4754 024344
4755 024350
4756 024356
4757 026360
4758 024362
4759 024370
4760 024372
4761 024376
4762 024400
4763 024404
4764

4765 024406
4766 024410
4767 026414
4768 026422
4769 024424
4770 024426
4771 024434
4772 026436

13-MAR-80 09:59

077315
012710
012712

012737
012737

012737
012700
042700
010001

012710

177600
077406

000060
000001

000014

024460
000003

177777
177777
177400
024676
V77777

177777
177777
000377
024676
177777

177777
177777
177400
024676
177777

177777
177777

000377
024676

11770 CACHE #2 MACY!1 30A(1052)

Vo
NN
VWA

~ —
OO

177746

00000¢

000002

000002

000002

000002

000002

000002

000002

13-MAR-80
123

SO8
MOV
MOV

MOV
MOV

MOV

MOV
BIC
MOV

HH1: MOV
MOV
NOP
CLRB
(MP
BEQ

HH2 : JSR
BR

HH3: CMP
BNE

HH& : INC
MOV
MOV
NOP
CLRR
0y o
BEQ

HH5: JSR
BR

HHG6: cMP
BNE

HH7 : INC
MOV
MOV
NOP
CLRB
(M8
BEQ

HHS : JSR
BR

HHO : M
BNE

HH10: INC
MOV
MOV
NOP
CLRB
cMP
BEQ

HH11: JSR

J
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R3,64$
2177600, (RO)
#77606. (R2)

#60, aFMMR3
#1,aMMMRO

#MOM1 ,3#CONTRL

#HHTMP? RO
#3,R0
RO.R1

#-1,(RO)
-102(R0)

(R1)
#1;7400,(R0)

HH
PC ,HHERR3
HH4
#-1,2(RO)
HHZ

R1
#-1, (RO)
#-1,2(RO)

(R1)
#377,(RO)

HH6
PC  HHERR3
HH 7
#=1,2(RO)
HH5

R1
#-1. (RO)
#-1,2(RO)

(R1)
#177400,2(RO)
HHG

PC ,HHERR3
HH10

HH8

R1
#-1, (RO)
#-1,2(R0O)

(R1)
#377,2(RO)
HH12
PC,HHERR3

;TURN ON MEMORY MANAGEMENT
;AND MAPPING BOX RELOCATIUN,

sFORCE M]SSES.
;LOCATE THE TEST SPA(CE.

;FOR SCOPING WITH AN OSCILLOSCOPE.

;FOR SCOPING WITH AN OSCILLOSCOPE.

;FOR SCOPING WITH AN OSCILLOSCOPE.

;FOR SCOPING WITH AN OSCILLOSCOPE.

SEG 0113




(EXBD-~E

(ExBDE .P1I

4773
L7746
4775
L776
L4777
4778
G779
4780
4781

4782
4783
4784

4785
4786
4787
4788
4789
4790
«791

4792
4793
4794

4795

4796
4797
4798
4799
4800
4801

4802
4803

11770 CACHE #2
13-MAR-80

000403
022710
001372
000137
000000

000000
000000

024642
024444
024450

026452

024456
024460
024462

026464 032737
024472
024474
024500
0246504
024506
024512
024516
024522
024524
024532
024540
024546
024554
024560
024564
024570
024576 005037
011037
016037
010137
005037
104051
012737

010002

V24626
024634

024
024672

011637

010037
005037
010037

024676

024702
024706
024712

K
MACY'T 30A('052) '3-MAR-80 10:38 PAGE 89

09:59

177777

024756

000002

055440
177740

055440
001646
001670

000051
177740
177742
177744
001646
001650
001662

177777

024276

024342

024406
024756

001656
001636

001640
001642

177744

001672
001640
001642
001644

001662

001654

177744

123
HH12:
HH13:

HHTMP :
HHTMP? :

HHERR :

1$:

HHERRZ:

64%:

2%:

3%:

4% :

HHERR3:

9
CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ZEROES TEST

BR HH13
CMP #-1_ (RO)
BNE HH11
P HHDONE
LWORD 0
WORD O ;THE TEST AREA
WORD O
BIT #2, SMMEMERR :SHOULD BE A MAIN MEMORY
BNE 1$ “ADDRESS AND CONTROL L INE
JMP SPUR *PARITY ERROR.
(™ R1,3#LOADRS *ERROR ADDRESS SHOULD BE
BLQ HHERR?2 “TEST ADDRESS.
WP SPUR
MOV (SP)+,$TMP6
CLR s$TMP17
TST (SP) + :RESET THE STACK
MOV #51,$TMP20
MOV a#LOADRS , $TMP3
" MOV aAHIADRS . $ TMPG
MOV SIMEMERR . S TMPS
MOV RO, $TMP6
CLR STMP7
MOV RO,$TMP14
ADD #2.$TMP14
CLR $TMP15
MOV (RO) ,$TMP10
MOV 2(RO) , $TMP11
MOV R1,$TMP1?2
CLR $TMP13
ERROR 51
MOV #-1 ., 3¥MEMERR
MOV RO,R2
CMP R1.R2
BNE 2$
JMP HH4
INC R?
CMP R1.R2
BNE 3s
JMP HH?
INC R2
cMP R1,R2
BNE
JMP HH10
JMP HHDONE
MOV (SP) ,$TMP12 :REPORT FAILURE TO WRITE
“THE CORRECT BYTE
MOV RO, $TMP?
CLR $TMP3
MOV RO, $TMP4

SEQ 0114




CExBD~E
CEXBDE .P11

4829
4830

4831
4832
4833
4834
4835
4836
4837
4838
4839
4840
4841
4842
4843
L4844
4845
4846
4847
4848
4849
4859
4851
4852
4853
4854
4855
4856
4857

024716
024724
024730
024734
024742
024746
024752
024754

024756

024760

024762

024770
024776

025004
025012
025014

025020
025026
025034
025042

025046
025050

13-MAR-80 09:59

062737
005037

104414

000004
000024

012737

113737
012737

032777
001002
000177

012737
013737
012737
005037

104401
067140

000002
001644
001646
000002
001652
001654

025214

001502
055440

010000
030552
025152
000024

025054
025204

001642

001650

055572

001632
000114

154526

000114

025202
000024

11/70 CACHE #2 MACY! SOAHOSZ)T2
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ALD N2 ,3TMPL

CLR $TMPS

MOV (RO) ,$TMP6

MOV 2(R0) ,$TMP7

MOV R1,$TMP10

CLR $TMP1T

ERROR 53

RTS PC
HHDONE : RSET sDONE!
AR AR AR AR R R AR AT A AR AR AR AR AN AN RN RN R AN R
'*TEST 24 CACHE ADODRESS MEMORY POWER UP [NVALIDATOR TEST

*THIS TEST IS EXECUTED OPTIONALLY, ON THE CONDITION THAT
*«B]T 12 OF THE SWITCH REGISTER IS ON WHEN PROGRAM CONTROL
**REACHES THIS POINT. IF THIS SWITCH IS OFF THEN CONTROL
;*1S PASSED TO THE NEXT TEST. THIS IS DONE BECAUSE THIS
:«TEST REQUIRES OPERATOR INTERVENTION. THE USER IS ASKED TO
;*GO THROUGH A POWER DOWN-POWER UP SEQUENCE. THEN

;xA SIMPLE SCAN IS MADE OF MEMORY WHICH CAUSES ALL

;*DATA AND ADDRESS MEMORY LOCATIONS IN THE CACHE TO BE
*«PARITY CHECKED. IF THE POWER UP-CACHE INVLIDATER LOGIC

; “WORKED NO PARITY ERRORS CAN OCCUR. BUT IF THIS INVALIDATER
:«FAILED THERE IS AN EXTREMELY HIGH PROBABILITY FOR THE
:*OCCURENCE OF A CACHE DATA OR CACHE ADDRESS PARITY ERROR.
:xIN FACT IF THE INVALIDATER CIRCUIT IS COMPLETELY INOPERATIVE
;*1T WILL BE VIRTUALLY [MPOSSIBLE TO RESTART THE PROGRAM.
*«WHEREAS MINOR OR NO FAILURES CAN AND WILL BE REPORTED.

:«IF NO PARITY ERRORS ARE ENCOUNTERED THE USER WILL

;*BE NOTIFIED SO THAT HE CAN KNOW IF A FATAL FAILURE

:*HAS OCCURRED.

'*

»

I BETIT 2222223 3R RS RAZARERRR SRR R sadidsd il dd

TST24: SCOPE
DD=$TN-1

:SET THE SKAR REGISTER
MOV N#TST25,SKAD ;IN CASE THE TEST ABORTS.

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

BIT #SW12,aSWR ;SEE IF THE USER HAS CHOSEN

BNE DD1 ;TO RUN THIS TEST, SW12=1
JMP @SKAD *NO, SO GO TO NEXT TEST.
DD1: MOV #DDPER ,a# CACHVEC ;YES, SO SET UP THE PARITY
;ERROR VECTOR.

;SAVE THE OLD CONTENTS

MOV @24, DDTMP
;OF THE PWER FAIL TRAP

MOV #DDPD ,aN24

CLR DDCNTR ;VECTOR AND RESET THIS
:VECTOR. CLEAR AN ERROR (OUNT.

TYPE ;TELL THE USER TO POWER

.WORD  PDMSGI :DOWN.

SEQ 0115




CEXBD-E

CEXBOE

11770
PN

025052
025054

025132

025136
025136
025144
025146

025152
025160
025162
025170
025174

025176
025202
025204

025206
025210

025214
025216

025224

025232
025240
025246
025252
025260
025264

CACHE #2

MACY!? 30A(1052) 13-MAR-80
: 1264

13-MAR-80 09:59

000777
000240

013737
104054
000137

032737

000000

104414
012706

000004
0312737
012737

012737
11373%7
012705
012737
012700
042700

025066

001400
025202

001000

025202
025204

025206

025204
025206
000360
025204

055440

001400

000010
026322
055440
001502
000006
000004
026312
176002

000024

000024

000024

001636

177744
177744

001702
055572

000114
001632

026274

M9
10:38 PAGE 91

CACHE ADDRESS MEMORY POWER UP INVALIDATOR TEST

BR

DDPD: NOP
MOV
BR
DDPV: MOV
MOV
CLR
MOV
1€: TST
S08
DDPUT: MOV
TST
BNE
TYPE
.WORD
JMP

COPUZ:
MOV

1%: ERROR
JMP

DDPER: B8IT
BEQ
MOV
INC
RT!
DDPERT: JMP
DDTMP: .WORD
DDCNTR: .WORD

DDDONE : RSET
MOV

#DDPV ,aN24

#STACK ,SP
DDTMP, 24

RO
#1000,R1
(RO)+
R1,1$
DDTMP ,a# 24
DDCNTR
DDPU2

PDMSGZ2

DDDONE
gECNTR.STMPZ
DDDONE

#360, 3#MEMERR
DDPER1

#-1 ,MEMERR
DDCNTR

SPUR

0

#STACK,SP

JWAIT, SHOULD THIS

SWAIT TIME QUT?22?
sFOR_SCOPE SYNC!

;POWER DOWN ROUT INE

;JUST SET UP FOR POWER UP.
;RESET THE STACK POINTER
JRESET POWER FAIL VECTOR.
:SET UP FOR SCAN.

JRESET THE POWER FAIL VECTOR.
JWERE THERE ANY ERRORS?

;NO

;REPORT ERROR SUMMARY

:THE ERROR SHOULD BE
;A CACHE ADDRESS OR CACHE
:DATA PARITY ERROR

:STORAGE FOR POWER FAIL
;VECTORS OLD P(
;ERROR COUNT.

B E 2323223233223 3 3332232333333 3332323234223 0880020228220 dR Rt il s

CACHE DATA MULTIPLEXER, CDMX, TEST

:«THIS TEST PUTS DJFFERENT PATTERNS OF DATA AT THE INPUTS
;*OF THE CDMX AND TESTS FOR PROPER SELECTION AND GOOD DATA.
> %

T*TEST 25
X

':ttt*t*ttttttﬁ**t***i*tttt*ti*tttit**it**ttﬁi*tttttttttttttttttt

TST25: SCOPE

MOV
MOV

MOV
MOvVB
MOV
MOV
MOV
BIC

#10,8TIMES
#TST26,SKAD

;.00 10 ITERATIONS
;SET THE SKAD REGISTER
;IN CASE THE TEST ABORTS.

#SPUR ,a#CACHVEC ;PREPARE FOR UNEXPECTED ERRORS.

STSTNM,$TMPO
#6,R5
#4,JJCNT
#JJTMP2 RO
#176002,R0

JINITIALIZE

SEQ 0176




N
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CExBOE .P11 13-MAR-80 09:59 CACHE DATA MULTIPLEXER,
4961 025270 (12701 140000 MOv #TESTR1 ,R1
4942 0252764 060001 ADD RO,R1
4943 025276 012702 142000 MOV #TESTRZ.R2
4944 025302 060002 ADD RO,R2
64945 025304 012703 144000 MOV #TESTR3,R3
(4946 025310 060003 ADD RO,R3
23:; 025312 012704 026300 MOV #JIPATZ R4
23%8 025316 012737 125252 026276 MOV #125252.JJPATI
4951
4952
4953
Zggé 025326 012737 052525 026300 MOV #52525,JJPAT2
4956 025332 005037 026302 CLR JUPAT3
4957 025336 012737 177777 026304 MOV #-1,JJPATS
4958 025344 012737 025344 001510 JJ1: MOV #JJ1,$LPERR
4959 025352 013713 026276 MOV JJPAT1, (R3)
232? 025356 013763 026300 000002 MOV JUPAT2,2(R3)
4962 025364 012737 000034 177746 MOV #50MOM1 ,a#CONTRL
4963 025372 013711 026302 MOV JJPAT3, (R1)
L4964 025376 013761 026302 177776 MOV JJPAT3,=2(R1)
4965 025404 013761 026302 000002 MOV JJPAT3,2(R1)
4966 025412 005711 TST (R1)

4967 025414 012737 000054 177746 MOV #STMOM1 ,a#CONTRL
4968 025422 013712 026304 MOV JJPAT4, (R2)
4969 025426 013762 026304 177776 MOV JUPATS ,-2(R2)
4970 025434 013762 026304 000002 MOV JJUPAT4 ,2(R2)
zg;; 025442 005712 TST (R2)

4973 025444 005037 177746 CLR a#CONTRL
4974 025450 000240 NOP

4975 025452 JJe2:

4976 025452 000240 NOP

4977 025454 016100 000000 MOV 0(R1) ,RO
4978 025460 032737 000010 177752 BIT #10,a#HITMIS
4979 025466 001011 BNE JJ3

4980 025470 012737 000000 001634 MOV #0,$TMP]
4981 025476 010137 001636 MOv R1,$TMP2
4982 025502 062737 000000 001636 ADD #0,$TMP2
4983 025510 104001 66%: ERROR 1

4984 025512 020037 026302 JJ3: U RO,JJPAT3
4985 025516 001406 BEQ 65%

4986 025520 012737 025532 001634 o MOV #6435 ,5TMP1
4987 025526 010037 001636 MOV RO, $TMP?
4988 025532 104005 64%: ERROR 5

4989 025534 . 65%:

4990 (025534 012737 025542 001510 MOV #JJ4,SLOERR
4991 025542 JJb:

41992 025542 (000240 NOP

4993 025544 016100 000002 MOV 2(R1) ,RO
4994 025550 032737 000010 177752 BIT #10,FHITMIS
4995 025556 001011 BNE JJ5

4996 025560 012737 0C7000 001634 Mov #0,$TMP1

(DMX, TEST

JJJPATY CONTAINS THE DATA
JWHICH WILL ENTER THE

JMAIN MEMORY EVEN INPUTS

;7O THE CDMX. INITIALLY

sTHIS WILL BE 125252

sDATA FOR MAIN MEMORY 0DD
sWORD INPUT TO CDMX

;GROUP 0 DATA INPUTS TO (DMX.
;GROUP 1 DATA INPUTS TO (DMx.

JWRITE THE MAIN MEMORY
JEVEN AND ODD WORD PATTERNS

JWRITE THE GROUP ZERO
sPATTERN

;WRITE THE GROUP ONE PATTERN

;MUST BE A HIT!

;MUST BE A HIT.

sea 0
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4997 025566 010137 001636 MOV RT,$TMP2

W98 025572 062737 000002 001636 ADD #2.STMP)

4999 025600 104001 66%: ERROR 1

S000 025602 020037 026302 JJS: P RO, JJPAT3

5001 025606 0014606 BEQ 65§

5002 025610 012737 025622 001634 MOV #64LS, $TMPY

5003 025616 010037 001636 MOV RO, $TMP?

S00L 025622 104005 643 : ERROR S

5005 025624 65$:

5006 005624 012737 025632 001510 MOV #JJ6,$LPERR

5007 025632 JJ6:

5008 025632 000240 NOP

5009 02563« 016200 000000 MOV 0(R2) .RO

5010 075640 032737 000010 177752 BIT #10,a#HITMIS  :MUST BE A HIT.
5011 025646 001011 BNE JJ7

5012 025650 012737 000001 001634 MOV 1 ,$TMP

5013 025656 010237 001636 MOV R2.$TMP2

5014 025662 062737 000000 001636 ADD #0.$TMP2

5015 025670 104001 66% : ERROR 1

5016 025672 020037 026304 JI7: cMP RO, JJPATS

5017 025676 001406 BEQ 65%

SO18 025700 012737 025712 001634 MOV #6LS,$TMPT

5019 025706 010037 001636 MOV RO,$TMP?

5020 025712 104006 64$: ERROR 6

5021 025714 5% :

5002 025714 012737 025722 001510 MOV #JJ8,$LPERR

5023 025722 JJB:

5004 025722 000240 NOP

5005 025724 016200 000002 MOV 2(R2) ,RO

5026 025730 032737 000010 177752 BIT #10,2#HITMIS  :MUST BE A HIT!
5027 025736 001011 BNE JJS

5028 025740 012737 000001 001634 MOV 1. $TMP1

5009 025746 010237 001636 MOV R2.$TMP2

5030 025752 062737 ,000002 001636 ADD 22.STMP2

5031 025760 104001 663 : ERROR 1

5032 025762 020037 026304 JJ9: P RO, JJPATS

5033 025766 001406 BEQ 65$

5034, 025770 012737 026002 001634 MOV 2643, $TMP1

5035 025776 010037 001636 MOV RO,$TMP2

5036 026002 104006 64$: ERROR 6

5037 026004 65%:

5038 026004 012737 026012 001510 MOV #JJ10,$LPERR

5039 026012 000240 JJ10:  NOP

5040 026014 012737 000014 177746 MOV #MIMO, S#CONTRL  :CHECK MAIN MEMORY DATA
5041 026022 011300 MOV (R3) ,RO “EVEN WORD
5042 026024 020037 026276 P RO JIPAT1

5043 026030 001403 8EQ

5044 026032 010037 001636 MOV RO $TMP?

5045 026036 104007 ERROR 7

5046 026040 012737 026046 001510 18: MOV #JJ11,8LPERR

5047 026046 016300 000002 JJ11: MoV 2(R3) .RO -CHECK MAIN MEMORY EVEN
5048 026052 020037 026300 cMP RO, JJPAT? > WORD
5049 026056 001403 BEQ JJ12

5050 026060 010037 001636 MOV RO, $TMP?

5051 026064 104010 1%: ERROR 10
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5053
5054
5055
5056
5057
5058
5059
5060
5061

5062
5063
5064
5065
5066
5067
5068
5069
5070
5071

5072
5073
5074

5075
5076
5077
5078
5079
5080
5081

5082
5083
5084

5085

5086
5087

WAAAANLA VIV
— vl i il md k
RIKIRER
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026066
026072

026076

026100
026104
026110
026114
026120

026122
026126
026132

026136
026140
026142
026146
026152
026160

026164
026172
026174
026202
026210

026214
026222
026224
026232
026240

026244
026252
026254
026262
026270

026274
026276

026310
026312
026320

026322

MACY ! 30A(1052)
] 12

13-MAR-80 09.59

005037
020427
00101

011437
013714
012704
013714
000406

012437
017464
013714

005305
001402
000137
012705
013737
005337

023727
001010
013737
013737
000137

023727
001010
013737
013737
000137

023727
001023
013737
013737
000137

177746
026304

026306
026300
026300
026306

026306
177776

026306

025344
000006
026276
026274

026274
026300
026306
025344
026274
026302
026306
025344
026274
026304

026306
025344

000000

026306

000003
026276
026300
000002
026276
026302
000001

026276
026304

000000

13-MAR-80 10:38 PAGE 9%
5 CACHE DATA MULTIPLEXER,

JJ12: (LR a#CONTRL
c™P RG , #JJPATS
BNE 113
MOV (R&) , JUPATS
MOV JIPAT2, (R4)
MOV #JIPAT2 R4
MOV JJPATS, (R&)
BR JJ14

JJ13: MoV (R4)+,JJPATS
MOV (R4) ,=2(R&4)
MOV JJPATS, (R4)

JJ14:  DEC RS
BEQ 1%
JMP JJ1

1%: MOV #6 RS
MOV JIPAT1, JUPATS
DEC JJCNT
CMP JICNT . #3
BNE JJ15
MOV JUPAT2, JJPATI
MOV JJPATS . JJPAT2
JMP JJ1

JJ15:  C™P JJCNT  #2
BNE JJ16
MOV JUPAT3, JJPAT1
MOV JJPATS . JUPAT3
JMP JJ1

JJ16: (MP JJCNT .1
BNE JJ17
MOV JUPATG, JUPAT1
MOV JIPATS. JUPATS
JMP J

JJCNT: .WORD O

JUPAT1: .WORD

JUPAT2: .WORD O

JJPAT3: .WORD O

JIPATG: .WORD O

JUPATS: .WORD O

JJTMPT: .WORD O

JJTMP2: _WORD 0.0.0.0

JJ17:

c 10

(DMx, TEST

JNOW GET EVERY PERMUTATION

;OF THE FOUR TEST PATTERNS:
:125252,052525,177777 AND
1000000 INTO JJPAT1, JJPATZ,
*JJPATS AND JJPAT4 AND
:REPEAT THE TEST.

;DONE?

;COUNTER USED TO GENERATE
;PERMUTATIONS.

;MAIN MEMORY EVEN WORD DATA PATTERN
;MAIN MEMORY ODD WORD DATA PATTERN
;GROUP O DATA PATTERN

;GROUP 1 DATA PATTERN

: TEMPORARY STORAGE

;TEST AREA, SO CODE WON'T
;OVER LAP THE HITS OF

;THE TEST WORDS.
sDONE.

e 1222232228222 2223 2222320 2R RdRRiiRit ittt dl bRl

CACHE DATA MEMORY ADDRESS DRIVERS TEST

LeTEST 26

SEQ 0119
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5109 .
$110 1«THIS TEST PERFORMS A DUAL ADDRESS TEST ON THE

g};; “«CACHE DATA MEMORJES OF BOTH GROUPS.

5113 E;ttttttn&ttt-t-tttttttttttttttttttttttitttttntntt-t-qqq---q-.n-.
S114 026322 000004 75126: SCOPE

§115 026324 012737 000010 001702 MOV #10,$TIMES ;:D0 10 ITERAT]ONS

5116 ;SET THE SKAD REGISTER
g}}g 026332 012737 027032 055572 MOV RTST27.,SKAD “IN CASE THE TEST ABORTS.
§119 026340 012737 055440 000114 MOV #SPUR, 8 CACHVEC

2159 026346 113737 001502 001632 MOVE  STSTNM,STMPO

5122 026354 012737 000001 027024 GG1: MOV #1,GGFLGI SINITIALIZE FOR A TEST

5123 026362 012737 000056 027026 MOV #SIMOMT.GGGS  ;ON GROUP 1 FIRST

51¢4 026370 012737 000036 027030 MOV #SOMOM1.GGGM  -SOMT AND SIMO ARE PATTERNS
5125 *DESTINED FOR THE CACHE
5126 JCONTROL REGISTER

§127 026376 012700 026376 GG2: MOV #GG2 RO “MAKE THIS CODE, LOCATIONS
5128 026402 012701 001000 MOV #1000.R1 1662 THROUGH 6G2+2000(0CT),
5129 026406 013737 027026 177746 GG3: MOV GGGS.3CONTRL  -HITS IN THE GROUP NOT
5130 026414 005760 002000 TST 2000 (RO) "BEING TESTED AND MISSES
5131 026420 013737 027030 177746 MOV GGGM,a#CONTRL - IN THE GROUP BEING TESTED.
5132 026426 005720 TST (RO) +

§133 (026430 077112 SOB R1,GG3

513, 026432 013700 027026 MOV GGGS RO :MAKE THE TEST AREA

5135 026436 042700 177717 BIC #177717.R0 “HITS IN THE GROUP

5136 026442 010037 177746 MOV RO, a#CONTRL *BEING TESTED

5137 026446 012701 140000 MOV #TESTR1 R1

5138 026452 012700 001000 MOV #1000,R0

5139 026456 012737 026464 001510 MOV #GG4 , SLPERR

5140 026464 000240 GG4 NOP

5141 026466 005011 CLR (R1)

5142 026470 005711 TST (R1)

5143 026472 005711 ST (R1)

5144 026474 032737 000010 177752 BIT #10,a#HITMISS

5145 026502 001006 BNE 23

5146 026504 013737 027024 001634 MOV GGFLG1,$TMP1

5147 026512 010137 001636 MOV R1,$TMP2

5148 026516 104001 1$: ERROR 1

5149 026520 005721 2 : ST (R1)+

5150 026522 077020 S08 RO, GG4

5151 026524 013700 027030 MOV GGGM,RO :FROM HERE ON SELECT

§152 026530 042700 177717 BIC #177717.R0 “THE GROUP NOT BE ING

g;gz 026534 010037 177746 MOV RO, a#CONTRL “TESTED

5155 026540 012701 140000 MOV #TESTRY ,R1

5156 026544 012700 001000 MOV #1000 ,R0

5157 026550 012737 026556 001510 MOV #GG5 . SLPERR

5158 026556 000240 GGS NOP ;

5159 026560 010111 MOV R1, (R1) "WRITE WADDRESS INTO @#ADDRESS.
5160 026562 005721 ST (R1)+

g;g; 026564 077004 SOB RO,GG5

5163 026566 012701 140000 MOV #TESTR1,R1

5164 026572 012700 001000 MOV #1000,R0
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P11
026576

026736
026740
026742
026744
026746
026754
026760
026764
026770

026772
026774

026776
027004
027012
027016
027020

027024

027026
027030
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012737

R
S

—t ™

012737
012737
005337

026604

000010
027024
001636

027024
001636
001640
001642

140000
001000
026706

000010

027024
001636

027024
001636
001640
001642

000034
000054
027024

026376

001510

177752
001634

001634

001510

177752
001634

001654

027026
027030
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Z‘S-HAR-BG 10:38 PAGE 96
MOV #GG6,SLPERR

GG6: NOP
MOV (R1) ,R2
BIT 10, 3/H]ITM]IS
BNE GG?7
MOV GGFLGT,$TMP
MOV R1,$TMP?

1%: ERROR 1

6G7: (MP R1,R?2
BEQ GG8
MOV GGFLG1,$TMP1
MOV R1,.$TMP?2
MOV R2,$TMP3
MOV R1,8TMP4

1%: ERROR 16

GG8: oM (R1)+
S08 RO.,GG6
MOV #TESTR1 R
MOV #1000,R0O
MOV #GGY,SLPERR

GG9: NOP
MOV (R1) ,R2
BIT 10, a#HITMIS
BNE GG10
MOV GGFLG1,$TMP1
MOV R1.,.$TMP2

1%: ERROR 1

GG10: MOV R1.R3
oM R3
CMP R3,R2
BEQ GG11
MOV GGFLG?,8TMPY
MOV R3,$TMP2
MOV R2.$TMP3
MOV R1,$TMP4

1%: ERROR 16

GG11: TST (R1)+
SOB RO, GG9
MOV #SOMOM1 , GGGS
MOV #STMOM1 ,GGGM
DEC GGFLGT
BNE GG12
JMP GG2

GGFLGT: .WORD 0

GGGS:: .WORD 0

GGGM:; . WORD 0

;READ BACK THE ADDRESS

;DOES a#ADDRESS C(ONTAIN
; #ADDRESS

:COMPLIMENT DATA
;LOOP FOR NEXT ADDRESS.

;GO BACK AND (HECK
; COMPLIMENTED DATA

------

;1S COMPLIMENT DATA (ORRECT?

;TEST NEXT LOCATION

;GO BACK AND RUN
;TEST IN GROUP 0.

;GROUP BEING TESTED, O OR 1.

;CACHE CONTROL REGISTER
;PATTERNS

-

SEQ 0121
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5221
5222
5223

PN

027032

027032
027034

027042

027050
027056

027064
027072
027100
027106
027114
027122
027126

0¢7132
027140
027142
027150
027154
027160

027162
027166

027266

027272
027276
027302
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000004
012737
012737

012737
113737

012737
012737
012737
012737
012737
012700
012701

013737
005710
013737
005760
062700
077114

012701
012700
012737
013702
042702
010237
005011
005711
005721
032737
001011
013737
011137

012701
012700
005002

000010
030012

055440
001502

000001
000044
000030
027106
055440
027106
001000

027530

027526
002000
000002

140000
001000
027214
027526
177717
177746

000010

027520
001636
177776

027530
177717
177746

140000
001000

30A(1052) 13-MAR-80
126

001702
055572

000114
001632

027520
027526
027530

001510
000114

177746
177746

001510

177752
001634
001636

F

10:38 PAGE 97

CACHE DATA MEMORY ADDRESS DRIVERS TEST

GG12:

; DONE

EEX 2222223233232 3232238222220 3220 R2AR2iRARRRRRRRRRRllRRARl RN

CACHE DATA MEMORY COUNT PATTERN TEST

“«THIS TEST RUNS A COUNT PATTERN THROUGH EACH LOCATION
“«OF THE CACHE DATA MEMORY FOR EACH GROUP.
. w

TATEST 27
&

’
R L X223 22233 33233322232 22188 2322223322 ddR iRt il

15127: SCOPE

MOV
MOV

MOV
MOv8

LL1: MOV
MOV
MOV
LLZ: MOV
MOV
MOV
MOV

LL3: MOV
TST
MOV
TST
ADD
SOB

MOV
MOV
MOV
MOV
BIC
MOV
1%: CLR
TST
TST
BIT
BNE
MOV
MOV
ADD
2$: ERROR
3%: SOB
MOV
BIC
MOV

MOV
MOV
LLG: (LR

#10,STIMES
#TST30, SKAD

#SPUR ,a#CACHVEC

STSTNM STMPO

#1,LLFLGY
#S1MO,LLGS
#S0M1,LLGM
#LL2, SLPERR

#SPUR ,@# CACHVEC

#LL2 RO
#1000.R1

LLGM,a#CONTRL
(RO)

LLGS ,a#CONTRL
2000 (RO)
#2,RO

R1,LL3

#TESTR1,R1
#1000,R0
#1$,SLPERR
LLGS R2
#177717.R2
R2,a¥CONTRL
(R1)

(R1)

(R1)+
#10,8#HITM]S
3$

LLFLGY.,STMP1
(R1),$TMP2
g-z.irnpz
R0,1$
LLGM,RO
#177717.RO
RO, a#CONTRL

#TESTR1 R

- #1000,RC

R

;.00 10 ITERATIONS
JSET THE SKAD REGISTER
o IN CASE THE TEST ABORTS.

;TEST GROUP ONE FIRST

;S1MO AND SOM1 ARE PATTERNS
sWHICH WILL BE LOADED INTO
;THE CACHE CONTROL REGISTER.

:MAKE THIS CODE, LOCATIONS
“LL2 THROUGH LL2+2000 (OCT)
‘HITS IN THE CACHE GROUP

"NOT BEING TESTED, AND MISSES
*TO THE CACHE GROUP BEING
STESTED.

sMAKE THE MEMORY TEST AREA
;HITS [N THE GROUP BEING
;TESTED.

;FROM NOW ON SELECT
:THE GROUP NOT BE ING
;TESTED

;INITIALIZE FOR TEST.
: COUNTER,
;DATA PATTERN WRITTEN

SEQ 0122
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5277
5278
5279
5280
5281

5301

28

ZREEER

A L N N AN AN AN N N

[ L P O i
OOV NO NN —=O

SRRRREKK

VI VHA VLA VLA VTIUA A VT VT LA LA T AU LA N VLA N VAN
LN ALNAN NN
Ny —

027352
027354
027362
027366
027370
027372
027374

027400

027400
027404
027406
027412
027420
027424

027426
027432
027434
027442
027450
027454
027460
027466

027472
027500
027506
027512
027514

027520
027522

027524

027526
027530

027532
027534
027536
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005003

005737
001405
005237
012737
062701
077036

005737
001417
112737
013737
010437
010337
013737
004737

012737
012737
0C5337
001137
000137

177777

027532
027522
027332
027524

000010

027520
001636

027744

027524

027532
177777
000002

027522

000013
027520
001636
001640
027532
056354

000044
000030
027520

027106

001510

177752
001634

027522

001514
007634

001642

027530
027526

213-MAR-80

LLS:

1%:
LL6:

LL7:

LL8:

LLY:

LLFLGT:
LLFLGZ:

LLFLGS:

LLGS:
LLGM:

LLCNT:

LLMER:

LLTMPI:

CLR
MOV
(LR
CLR
CLR
MOV
CLR
NOP
MOV
MOV
BIT
BNE
MOV
MOV
ERROR
MwP
BEQ
JMP

TST
BEQ
INC
MOV
ADD
S0o8

TST
BEQ
MOVB
MOV
MOV
MoV
MOV
JSR

MOV
MOV
DEC
BNE
JMP

. WORD
.WORD

.WORD

.WORD
.WORD

. WORD
.WORD
. WORD

G 10
CACHE DATA MEMORY (COUNT

10:38 PAGE 98

R3
m177777 RS
RS

LLCNTI
LLFLG?
#LLS,SLPERR
LLFLGS

RZ.,(R1)
(R1) ,R5
#10,a#HITMIS

LL6
LLFLGT,$TMP1
?1 $TMP?
RZ ,R5
LL?

L ERR2

LLFLG4

LL8

LLCNT1
#~1,LLFLG2
#2,R1
RO.LLS

LLFLGZ

LLY
#13,$1TEMB
LLFLGT,$TMPI
R4, STMP?
R3,3TMP3
LLCNTY,$TMPS
PC.ERTYPE

#STMO,LLGM
#SOM1 . LLGS
LLFLGT
LL10

Li2

O O O OO O OO

FATTERN TEST

.LOGICAL 'OR’' OF BAD DATA
;LOGICAL ‘AND' OF BAD DATA
;DATA PATTERN READ

JNUMBER OF LOCATIONS WHICH FAIL.

;ERROR IN GROUP FLAG
JERROR IN TESTED WORD FLAUL.

;FOR SCOPING WITH AN OSCILLOSCOPE.

.GOOD DATA

;BAD DATA BUT NO TRAP OR
JABORT OCCURRED!

;DECREMENT THE COUNT PATTERN

JAND LOOP IF NOT DONE

;1F THERE WAS AN ERROR
sIN THE WORD JUST TESTED
; INCREMENT LLCNT1

;AND SET ERROR IN GROUP FLAG.

;GO TO NEXT WORD.

;DONE WITH THAT GROUP,
;SEE IF THERE WERE

;ANY ERRORS.

IF SO THEN

;PRINT AN ERROR SUMMARY
;FOR THAT GROUP.

;TEST THE OTHER GROUP, 0.

;DONE?

;GROUP BEING TESTED, 1

;GROUP ERROR COUNT

; TEMPORARY STORAGE FOR
;THE CACHE FRROR REGISTER.

OR 0.
;ERROR OCCURRED IN GROUP FLAG.

JERROR OCCURRED IN WORD FLAG.
;PATTERNS FOR CONTROL REGISTER

SEQ 0123
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CEKBDE .P1)

::Uﬁﬁuﬂﬂvdﬁ
Ret. Xvp S

OO0 NOWN S NN = OO

(Va1 ]

LN LA
ViV
W= O

5362

FEERELE

WA
~
OO0

WV LA N LNV
~
b

VIV LA
NN NN
NNNN
(W F VTN

VLAY
NN NN
:B‘M\rv

00 O

gEFIERLLS

027540
027566
027554
027560
027562
027570
027576
027600

027604
027610
027612

027616
027624
027626
027630
027632
027634
027640
027642
027650
027654
027660
027666
027674
027702
027710

027712

027720
027722

027724
027732
027740

027744

027752
027754
027756
027760
027762
027770
027774
030000

030004

030006
030012

012737
050203
005102
040204
005102
011637
022626
013737
010237
010137
013737
013737
042737
013737
104011

012737

005011
005711

012737
012737
000137

012737

050203
005102
040204
005102
013737
010137
010237
010537

104012
000137

177744
004100
027520

004200
027536

055440
177740
055440
177777

001634

027520
001640
001650
177740
1777462
140000
027534

027724

177777
027540
027400

177777

027520
001640
001642
001644

027400

027534
027536

027536
027534

027524

001636

001642
001644
001644
001646

000114

177744
000114

027524

001634

13-MAR
127

LLERRT:
1%:
2%:

3%:

LLERR3:

LLERRZ:

1%:

LL10:

H 10

-80 10:38 PAGE 99
CACHE DATA MEMORY COUNT PATTERN TEST

MOV
MOV
TST
BEQ
MOV
cMP
BEQ
N, o

cMP
BEQ
JMP

MOV
BIS
COM
8I1C
CoM
MOV
cMP
MOV
MOV
MOV
MOV
MOV
BIC
MOV
ERROR

MOV

CLR
TST

MOV
MOV
JMP

MOV
8IS
CoM
BIC
COM
MOV

MOV
MOV

ERROR
JMP

SAMEMERR,LLMER ;(OME HERE ON PARITY
#6100, LLTMPT :ABORT OR TRAP,

%erci STESTING GROUP 1 OR 0?

#6200,LLTMPY

5§TMP1.LLMER ;WAS THE ERROR EXPECTED?

SPUR :NO!

g;.a#LOADRS ;WAS THAT ADDRESS EXPECTED?

SPUR :NO.

#-1,LLFLGA :SET WORD ERROR FLAG

gg.ns DO 'OR' OF FAILIING DATA

SS.RA ;DO 'AND' OF FAILING DATA

(SP) ,$TMP1

(SP)+, (SP)+

LLFLG1,$TMP?

R2,$TMP3

R1,$TMP?

a#L0ADRS ., STMP4

aFHIADRS , $TMPS

#140000,$TMPS

LLMER,$TMPE

1 :REPORT ERROR.

#LLERRS ,a#CACHVEC ;BEFORE CONTINUING THE
:BAD PARITY IN THE WORD
:BEING TESTED MUST BE
:DEALT WITH!

(R1) :THIS INSTRUCTION CLR (R1)

(R1) :SHOULD TRAP!

#-1,¥MEMERR :CLR THE ERROR REGISTER

#LLERRT ,a#CACHVE( :RESTORE THE PARITY ERROR

LL? :VECTOR AND CONTINUE.

#-1,LLFLG4 :BAD DATA WAS READ BUT
:NO TRAP OR ABORT OCCURRED.

gs,ns :'OR' BAD [ATA

ES.R4 :'AND' BAD DATA

LLFLG1,$TMP1

R1,$TMP3

R2,$TMP4

RS, $TMPS

12 :REPORT ERROR.

LL?7 ;CONTINUE TEST.

SEQ 0124
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5389
5390
5391
5392
5393
5394
5395
5396

030112
030114

030116
030124
030126
030132
030140

030142
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000004
012737 000020 001702
000031

012737 030464 055572

113737 001502 001632
012737 055440 000114

005000

012737 030046 001510
004737 056032
032702 000001

000137 030444
012737 000030 177746
012737 030350 000114
012705 030346

032737 000010 177752
001007

010537 001636

012737 000000 001634
104001

104415

704 000020
7 177750

i1 10
13-MAR-80 10:38 PAGE 100
127 CACHE DATA MEMORY (OUNT FATTERN TEST

B 2222322222222 2322222222222 iR RRRRRRRRR R RRRR sl A

121557 30 CACHE DATA MEMORY PARITY CHECKERS [OwW BYTE TEST

tTHIS IS A TEST OF THE TWO CACHE DATA MEMORY PARITY
:«CHECKERS FOR THE LOW BYTE, ONE FOR EACH GROUP. THE

; *MAINTENANCE REGISTER ISUSED TO FORCE A PARITY A
*«PARITY ERROR AT EVERY DATA PATTERN WHICH HAS A OAc
©«PARITY BIT. NOTE THAT THE CACHE DATA MEMORY PARITY HAS,
S«EFFECTIVELY, ODD PARITY. THE MAINTENANCE FUNCTION ON THE
;*CACHE DATA MEMORY PARITY CHECKERS HAS THE EFFECT OF
*«FORCING THE PARITY BIT OF THE BYTE BEING CHECKED T0
;«JERO. THIS MEANS THAT ONCE THIS MAINTENANCE FUNCTION
:«]S ENABLED THE ERROR WILL OCCUR ON A SUBSEQUENT

**READ OF A BYTE WITH A ONE PARITY BIT, THAT IS

'BYTES WITH ZERO PARITY BITS WILL NOT CAUSE THE ERROR.

l
. l'tttttkiﬂilit*i‘ttttit*i‘l***t*tittit*tktttt*ttﬁttittitthltttitt

TST30: SscoPE

MOV #20,$TIMES ;:D0 20 ITERATIONS
[IA-$TN
:SET THE SKAD REGISTER
MOV #TST31,SKAD ; IN CASE THE TEST ABORTS.
MOVB $TSTNM,$TMPO
MOV #SPUR , @ CACHVE(
CLR RO ;THIS IS THE COUNTER CONTAINING
:THE TEST DATA PATTERN
[TIA1: MOV #11A7,$LPERR
JSR PC,PARCNT ;SET IF THIS TEST PATTERN HAS
BIT #IT0,R2 ;THE PARITY BIT SET (1), IF NOT
BEQ 11AZ ;GO TO THE NEXT PATTERN

JMP 11A7

1IAZ2: MOV #SOM1 ,a#CONTRL  ;SELECT GROUP ZERO.

MOV #11ART ,a#CACHVEC :SET UP FOR THE ERROR

MOV K1IAT1,RS ;MAKE THE TEST ADDRESS A
TST (RS) ;HIT IN GROUP ZERO
TST (R5) MAKE SURE IT IS A HIT
;SEE IF REFERENCE ADDRESS
BIT #10.a#HITMIS ;IS A HIT.
BNE 1$
;IF NOT ERROR!

MOV R5,$TMP2
MOV #0,$TMP1

ERROR 1

SKIPT :ERROR FATAL. GO TO NEXT TEST.
1%: MOV #20,R4 :THIS PATTERN WILL BE

MOV #MAINT R :PUT IN THE MAINTENANCE

CLR :REGISTER

MOV RO,(RS) “PUT THE TEST PATTERN IN

SEQ 0125

|
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5445 :THE TEST ADDRESS ‘
3229 030160 000401 B8R 648
5448 030162 LOC=. :GET THE PC TO AN EVEN WORD BOUNDARY . .
5449 030160 LOC=~48L0C
$450 030164 LOC=LOC+4
2225 030164 .=L0C
5453 :THE REFERENCE TO THIS NEXT INSTRUCTION
5454 “WILL MAKE THE COMPARE INSTRUCTION A HIT
5455 2SO THAT NO SPURIOUS ERROR SHOULD OCCUR
5456 “WHILE THE MAINTENANCE REGISTER IS SET!
5457 030164 010412 645 : MOV R4, (R2) “TURN ON THE MAINT. REG.
5458 030166 021500 CMP (RS) ,RO “THE REFERENCE TO (RS)
55223 030170 010112 MOV R1, (R2) “SHOULD CAUSE THE ERRCR.
5461 030172 [IA3:
5462 :THE ERROR DIDN'T OCCUR.
546% 030172 010037 001636 MOV RO,$TMP? "REPORT FAILURE
5464 030176 012737 030346 001640 MOV #11AT1,$TMP3
5465 030204 005037 001642 CLR $ TMPS
gzgg 030210 104144 64 ERROR 144
5468 030212 012737 030410 0001146 [IA4: MOV #11AR2 ,@#CACHVEC ;SET UP FOR THE GROUP ONE
5469 030220 012737 030212 001510 MOV #11A4 . $LPERR  ;ERROR
22;? 030226 012737 000044 177746 MOV #STMO.R#CONTRL  :SELECT GROUP ONE
5472 030234 012705 030346 MOV #1IAT1,RS :MAKE THE TEST ADDRESS A
5473 030240 005715 ST (R5) “HIT, IN GROUP ONE.
ﬁ% 030242 005715 TST (R5)
5476 :SEE IF REFERENCE ADDRESS
5477 030244 032737 000010 177752 BIT #10,3#H1TMIS SIS A HIT.
5478 030252 001007 BNE 1%
5479 :IF NOT ERROR'
5480 030254 010537 001636 MOV RS, $TMP?
5481 030260 012737 000001 001634 MOV #1.8TMP1
gzg§ 030266 104001 ERROR 1
5484 030270 104415 SKIPT :ERROR FATAL. GO TO NEXT TEST.
28
5487 030272 012704 000100 1%: MOV #100.R4 :THIS PATTERN WILL BE
5488 030276 012702 177750 MOV #HAINT R2 :PUT IN THE MAINT. REG.
5486 030302 005001 CLR
gzg? 030304 010015 MOV RO.(RS) :??LY{HE TEST PATTERN IN (RS),
5492 030306 000402 BR 50$ “PUT THE NEXT INSTRUCTION EXECUTED
5493 “ON AN EVEN WORD BOUNDARY SO 1HE
54% “SUBSEQUENT INSTRUCTION, A CMP,
gzgg “WILL BE A HIT.
5497 030310 LOC-. :GET THE PC TO AN EVEN WORD BOUNDARY . ..
5498 030310 LOC==4BLOC
5499 030314 LOC=LOC +4
5500 030314 .=L0C
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CExBDE .P1) 13-MAR-80 09:59 130 CACHE DATA MEMORY PARJTY (HECKERS LOW BYTE TEST SEQ 0. 7
5501
5502 030314 000240 50%: NOF ;FOR SCOPING WITH AN OSCILLOSCOPE.
5503 030316 010412 MOV R4, (R2) JTURN ON THE MAINT. REG.
5504 030320 021500 CMP (R§) RO *THIS REFERENCE TO (RS) SHOULD
2282 030322 010112 MOV R1, (R2) ;CAUSE THE ERROR.
5507 030324 11AS:
5508 ;THE ERROR DIDN'T OCCUR!
5509 030324 010037 001636 MOV RO,$TMP? JREPORT FAJLURE
5510 030330 012737 030346 001640 MOV #1]AT1,8TMP3
5511 030336 005037 001642 (LR STMPS
gg}% 030342 104145 64S: ERROR 145
22}2 030344 000437 11A6: BR 11A7
23{? 030346 000000 I1IAT1:.WORD 0
5518 030350 11ARY:
5519 030350 022737 004500 177744 t™mP #4500 ,a#MEMERR  ;MAXE SURE THE ERROR
5520 030356 001402 BEQ pid 3 :REGISTER IS SET PROPLRLY
5521 030360 000137 055440 18: JMP SPUR
5522 030364 022737 030346 177740 2%: MP #]JAT1,a#L0OADRS ;MAKE SURE THE ERROR
5523 030372 001372 BNE 19 ;OCCURRED AT THE CORRECT
5524 ;ADDRESS.
5525 030374 (022626 CMP (SP)+,(SP)+ ;RESET THE STA(CK
5526 030376 012737 177777 177744 MOV #-1_,a#MEMERR ;CLEAR THE ERROR REGISTERS.
5527 030404 000137 030212 JMP 11A4 ;GO TEST GROUP ONE
55¢8 030410 11ARZ:
5529 030410 022737 004600 177744 cMP #4600 ,0#MEMERR  ;MAKE SURE THE ERROR
5530 030416 001602 BEQ 23 :REGISTER IS SET PROPERLY
5537 030420 000137 055440 1$: JMP SPUR
5632 030424 022737 030346 177740 2%: M #]JATT ,aWLOADRS ;MAKE SURE THE ERROR
5533 030432 001372 BNE 19 JOCCURRED AT THE (CORRECT
5534 ;ADDRESS.
5535 030434 022626 0 o (SP)+,(SP)+ SRESET THE STACK
22%9 030436 012737 177777 177744 MOV #-1,a#MEMERR ;CLEAR THE ERROR REGISTERS.
5538 030444 022700 000377 11A7: CMP #377 .,R0 ; INCREMENT THE TEST
5539 030450 001404 BEQ 11A8 :PATTERN
5540 030452 062700 00000 ADD #1,R0
ggz; 030456 000137 030046 JMP 1IA1
ggzz 030462 104414 11A8: RSET
§545 N e Il TR R R R eI 2137222223332 32232323220 a Rt Rs
g§29 *TEST 3 CACHE DATA MEMORY PARITY CHECKERS HIGH BYTE TEST
5548 *THIS IS A TEST OF THE TWO CACHE DATA MEMORY PARITY
5549 ;*CHECKERS FOR THE HIGH BYTE, ONE FOR EACH GROUP. THE
5550 :*MAINTENANCE REGISTER ISUSED TO FORCE A PAR]ITY A
5551 :*PARITY ERROR AT EVERY DATA PATTERN WHICH HAS A ONE
5552 :=PARITY BIT. NOTE THAT THE CACHE DATA MEMORY PARITY HAS,
5553 s«EFFECTIVELY, ODD PARITY. THE MAINTENANCE FUNC) iON ON THE
55°4 ;»CACHE DATA HEHORY PARITY CHECKERS HAS THE EFFECT Of
5555 :*FORCING THE PARITY BIT OF THE BYTE BEING CHECKED TO
5556 :«JERO. THIS MEANS THAT ONCE THIS MAINTENANCE FUNCTION
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5557 -«1S ENABLED THE ERROR WILL OCCUR ON A SUBSEQUENT
§558 “eREAD OF A BYTE WITH A ONE PARITY BIT, THAT IS
gggg -BYTES WITH ZERO PARITY BITS WILL NOT CAUSE THE ERROR.
5561 " TR RN RN AN AN A NN AR AR TR A AR AR AN AN AN AR AN AR ANARRN AN AN AN AN
5562 030464 000004 TST31: SCOPE
§563 030466 012737 00000 001702 MOV #20,3TIMES ;DO 20 ITERATIONS
5564 000032 1 1B=$TN
5565 :SET THE SKAD REGISTER
gggg 030474 012737 031140 055572 MOV #TST32,SKAD "IN CASE THE TEST ABORTS.
§568 030502 113737 001502 001632 MOVB  STSTNM,STMPO
gggg 030510 012737 055440 000114 MOV #SPUR , 3#CACHVEC
5577 030516 005000 CLR RO :THIS IS THE COUNTER CONTAINING
5572 “THE TEST DATA PATTERN
5573 030520 012737 030520 001510 1181: MOV #1181, $LPERR
$67¢ 030526 004737 056032 JSR PC,PARCNT :SET IF THIS TEST PATTERN HAS
5575 030532 032702 000001 81T #IiT0,R2 “THE PARITY BIT SET (1), IF NOT
5576 030536 001402 BEQ 1182 :GO TO THE NEXT PATTERN
§577 030540 000137 031120 MNP 1187
5578 030544 012737 000030 177746 1IR2: MOV #SOM1,a#CONTRL :SELECT GROUP ZERO.
5579 030552 012737 031024 000114 MOV #11BR7,a#CACHVEC :SET UP FOR THE ERROR
5580 030560 012705 031022 MOV #118T1.RS :MAKE THE TEST ADDRESS A
5581 030564 005715 ST (RS) “HIT IN GROUP ZERO
gggg 030566 005715 ST (RS) “MAKE SURE IT IS A HIT
5584 :SEE IF REFERENCE ADDRESS
5585 030570 032737 000010 177752 BIT #10,3#HITMIS  :IS A HIT.
5586 030576 001007 BNE 1$
5587 :IF NOT ERROR!
5588 030600 010537 001636 MOV RS,$TMP?
55890 030604 012737 000000 001634 MOV #0.STMP1
223? 030612 104001 ERROR 1
223% 030614 104415 SKIPT ;ERROR FATAL. GO TO NEXT TEST.
£ 594,
5595 030616 012704 000040 1$: MOV #40.RG  ;THIS PATTERN WILL BE
5596 030622 012702 177750 MOV #MAJNT R2 :PUT IN THE MAINTENANCE
5597 030626 005001 CLR *REGISTER
5598 030630 010015 MOV RO,(RS) “PUT THE TEST PATTERN IN
5599 “THE TEST ADDRESS
228(1) 030632 0004602 BR 64$
5602 030634 LOC=. SGET THE PC TO AN EVEN WORD BOUNDARY!''
5603 030634 LOC-~48L0C
5604 030640 LOC=LOC +4
gggg 030640 .=L0C
5607 :THE REFERENCE TO THIS NEXT INSTRUZTION
5608 “WILL MAKE THE COMPARE INSTRUCTION A HIT
5609 2SO THAT NO SPURIOUS ERROR SHOULD OCCUR
5610 "WHILE THE MAINTENANCE REGISTER [S SET.
5611 030640 010412 64% MOV R4, (R2) “TURN ON THE MAINT. REG.
5612 030642 021500 MP (RS) ,RO *THE REFERENCE TO (RS5)
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22}2 030644 010112 MOV R1, (R2) -SHOULD CAUSE THE ERROR.
5615 030646 1183:
5616 :THE ERROR DIDN'1 OCCUR'
5617 030646 010037 001636 MOV RO, $TMP2 “REPORT FAILURE
5618 030652 012737 031022 001640 MOV #1IBT1,8TMP3
5619 030660 005037 001642 CLR $TMP4,
gg%? 030664 104146 648 ERROR 146
5622 030666 012737 031064 000114 1IR4: MOV #11BR2, a#CACHVEC :SET UP FOR THE GROUP ONE
5623 030674 012737 030666 001510 MOV #1184, $LPERR  :ERROR
gggg 030702 012737 000044 177746 MOV #S1MO_I#CONTRL :SELECT GROUP ONE
§626 030710 012705 031022 MOV #118T1,RS :MAKE THE TEST ADDRESS A
5627 030714 005715 TST (RS) “HIT, IN GROUP ONE.
gggg 030716 005715 ST (RS)
5630 :SEE IF REFERENCE ADDRESS
5631 030720 032737 000010 177752 BIT #10,3#HITMIS  :IS A HIT.
5632 030726 001007 BNE 1$
5633 :IF NOT ERROR!
5634 030730 010537 001636 MOV R5,$TMP2
5635 030734 012737 000001 001634 MOV #1.$TMP1
22%9 030742 104001 ERROR 1
gggg 030744 106415 SKIPT :ERROR FATAL. GO TO NEXT TEST.
5640
5641 030746 012704 000200 1%: MOV #200.R4 :THIS PATTERN WILL BE
5642 030752 012702 177750 MOV MMAINT ,R2 :PUT IN THE MAINT. REG.
5643 030756 005001 CLR R1
ggzg 030760 010015 MOV RO, (RS) :??AT{HE TEST PATTERN IN (RS),
5646 030762 0004602 BR 508 *PUT THE NEXT INSTRUCTION EXECUTED
5647 SON AN EVEN WORD BOUNDARY SO THE
5648 *SUBSEQUENT INSTRUCTION, A CMP,
gggg :WILL BE A HIT.
5651 030764 LOC=. -GET THE PC TO AN EVEN WORD BOUNDARY.'.
5652 030764 LOC=-4RLOC
5653 030770 LOC=LOC+4
gggg 030770 .=L0C
5656 030770 000240 508 NOP -FOR SCOPING WITH AN 0SCILLOSCOPE.
5657 030772 010412 MOV R&, (R2) STURN ON THE MAINT. REG.
5658 030774 021500 cMP (RS) ,RO “THIS REFERENCE TO (R5) SHOULD
5659 030776 010112 MOV R1,(R2) “CAUSE THE ERROR.
5661 031000 1185:
5662 -THE ERROR DIDN'T OCCUR'
5663 031000 010037 001636 MOV RO,$TMP? “REPORT FAILURE
5664 031004 012737 031022 001640 MOV #1IBT1,$TMP3
5665 031012 005037 001642 CLR $TMP4
gggg 031016 104147 64$: ERROR 147

5668 031020 000437 11B6: BR 1187
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5670
5671

5672
5673
5674
5675
5676
5677
5678
5679
5680
5681
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5690
5691
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5694
5695
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031024
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031032
031034

031040
031046

031140
031142

031150
031156

031164

031170

031176

000000

022737
001402
000137
022737
001372
022626
012737
000137

022737

022626
012737

022700
001404
062700
000137

104414

000004
012737

012737
113737

005037

012737

012737
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004500

055440
031022

177777
030666

004600

055440
031022

177777
177400

000400
030520

032276

055440
001502

031666

000001

031176

177744

177740

177744

177744

177740

177744

055572

000114
001632

031662

001510

N 10
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11BT1: .WORD 0

:MAKE SURE THE ERROR
JREGISTER 1S SET PROPERLY

;MAKE SURE THE ERROR
;OCCURRED AT THE CORRECT

JRESET THE STACK
;CLEAR THE ERROR REGISTERS.
;GO TEST GROUP ONE

;MAKE SURE THE ERROR
;REGISTER IS SET PROPERLY

sMAKE SURE THE ERROR
;OCCURRED AT THE CORRECT

JRESET THE STACK
;CLEAR THE ERROR REGISTERS.

2 INCREMENT THE TEST

2 2223322223323 233232332X328223 2333232223222 222 d 2ttt RiR Rl ts)

CACHE DATA MEMORY WORST CASE NOISE TEST

tt!'itt*tttttitttitti***t**tt*t*tt*tttﬁtt*t**tt*ﬁttttttttttt*ti

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

;SAVE TESTN FOR PRINT OUT.

;BACK ROUND PATTERN OF
;0°'S FOR THE GALLOPING
:1°S TEST TO BE EXECUTED

QQFLG 1 MEANS GALLOPING
ONEC TEST IN PROGRESS.
QQrLG 0 MEANS GALLOPING
:ZEROES TEST IN PROGRESS.

11BR1:
cMP #4500, 3#MEMERR
BEQ 2s
1%: JMP SPUR
2s: cMP #118T1,3#L0ADRS
BNE 1%
*ADDRESS.
P (SP)+, (SP)+
MOV #-1,a#MEMERR
JMP 1184
11BR2:
cMP #4600, SMMEMERR
BEQ 23
1$: JMP SPUR
28 : cMP #1IBT1,a#LOADRS
BNE 1$
*ADDRESS.
CMP (SP)+,(SP)+
MOV #-1, S#MEMERR
1IR7: CMP #177400,R0
BEQ 1188 :PATTERN
ADD #400,RO
JMP 1181
1188: RSET
~resr 32
*THIS TEST DOES A GALLOPING 0'S AND 1'S OR PING PONG
“«TEST ON THE CACHE BIPOLAR DATA MEMORY.
,*
7§7132:  SCOPE
MOV #TST33, SKAD
MOV #SPUR , a#CACHVEC
MOVB  $TSTNM,$TMPO
CLR QQPAT1
“FIRST.
MOV #1,00FLG2
QQ1: MOV #QQ1,8LPERR

:SET ERROR LOOP INITIALLY

SEC 0130
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(ExBDE

5725
5726
§727
5728
5729
57%0
5731
5732
5733
573%
5735
5736
§737
5738
5739
5740
5741
5742
5743
5744
5745
5746
5747
5748
§749
5750
5751
5752
5753
5754
5755
5756
5757
5758
5759
5760
5761
5762
5763
5764
5765
5766
5767
5768
5769
$770
S771
577
577
5774
5775
5776
§777
5778
5779
5780
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Vs 012737 000046 031676

0312
031212 012737 000030 031700

031220 012737 000001 031664

031226 012703 031226

031232 012704 001000

031236 013737 031700 177746
031244 005713

031266 013737 031676 177746
031254 005763 002000

031260 062703 000002

031264 077414

031266 012704 001000

031272 012705 142000

031276 013703 031676

031302 042703 177717

031306 010337 177746

031312 013715 031666

031316 005715

021320 005725

631322 032737 000010 177752
031330 001011

031332 013737 031664 001634
031340 010537 001636

031346 062737 177776 001636
031352 104001

031354 077422

031356 013703 031700

031362 042703 177717

031366 010337 177746

031372 012704 031702

031376 042704 176000

031402 012705 031756

031406 042705 176000

031412 020405

031414 002407

031416 012737 031760 031656
031424 012737 032036 031660
031432 000450

031434 012704 031760

031440 042704 176000

031444 012705 032034

031450 042705 176000

031454 020405

031456 002407

031460 012737 032036 031656

QQ2:
1%:

QQ3:

1%:
QQ4:

Qa5:

13-MAR-80
32
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CACHE DATA MEMORY WORST (ASE NOISE TEST

MOV
MOV

TST
TST

#S1M0,QQGS
#50M1,00GM

#1,Q0FL31

#QQ2,R3
#1000.R4
QQGM, ¥ CONTRL
(R3)
QQGS . a¥CONTRL
2000(R3)
52t

#1000 R4
#TESTR2 RS
QQGS ,R3
M77717 .83
R3,a/CONTRL
QOPATT, (RS)
(RS)

(RS)+
#10,3#HITMIS
QQ«
QOFLG1,$TMP1
RS,$TMP2
f—é,srnpz

R4 ,0Q3
0QGM,R3
#77717.R3
R3,a¥CONTRL
#0010 R4

#176000, R
#176000 RS
R4 RS

0a$
#0012,00L0
#0014 - 0aH1
ea8

#0012 R&
#176000 R4
#0013 RS

#176000 RS
R4 RS

Q06
#Q014,QQL0

;TO THIS POINT.

JTEST GROUP 1 FIRST.

;SOM1 AND STMO ARE
JPATTERNS WHICH WILL BE
;LOADED INTO THE CACHE
;CONTROL REGISTER TO
;(SELECT GRPO « MISS GRP1)
;AND (SELECT GRP1 = MISS GRPO)
JRESPECTIVELY.

;OQFLG ONE CONTAINS THE
:NUMBER OF THE GROUP
:BEING TESTED, INITIALLY 1.

;MAKE LOCATIONS QQ1
:THROUGH Q@2 + 2000 (OCT)
JHITS IN THE GROUP NOT
JBEING TESTED WHILE
GETTING THESE LOCATIONS
;TO BE MISSES IN THE
;GROUP THAT IS BEING

s VESTED

;MAKE LOCATIONS TESTRZ2

; THROUGH TESTR2+2000(0CT)
;HITS IN THE GROUP
;BEING TESTED WHILE
:WRITING THE BACKGROUND
;PATTERN, IN QQPAT1, IN

:THEM, MAKE SURE THEY
JARE HITS

:IF NOT ERROR

;FROM NOW ON SELECT
; THE GROUP NOT BE ING
:TESTED

s THE THREE ROUTINES
;QQ10-0011, QQ12-Q013 AND
;QQ14-QQ15 ARE IDENTICAL
;EXCEPT FOR WHAT PART

;OF THE CACHE GROUP THAT
;IS NOT BEING TEST THEY
;LIE IN. HERE DECIDE

;WHICH TWO OF THE

;ABOVE THREE IS APPROPRIATE
;FOR THIS TEST.

SEQ 0131
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031570

031576

031604
G31610
031614

031616
031620
031624
031632
031640
031644
031646
031652

031650
031660

03166¢

031664
031666
031670
031672
031674
031676
031700
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012737

012737
012702
012701
012705

012737

012737

012703
012704
005112

010100

031702

031702
176000
031760
176000

031702
031760

031760
031702

1462000
140000
001000

032200

031604

142000
001000

176000
031660
176000
031670

000004
000002

031660

031656
031660

031656
031660

000114

001510

031670
031670

cNn
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MOV #0010,QQMH]
B8R Q08
QQ6: MGV Q010,R4
BIC #176000 R4
MOV #0012 RS
BIC #176000.RS
cmP R4 ,PS
8GT QQ?
MOV #2Q10,00L0
MOV #0Q12.Q0H]
BR Q08
QQ7: MOV #Q072,0QL0
MOV #Q010.QQHI
QQ8: MOV NTESTR2.R2 ;INITIALIZE FOR EITHER
MOV NTESTRT .R1 “THE GALLOPING ONES OR
MOV #1000,RS *GALLOPING ZEROES TEST
‘WHICH IS PENDING.
MOV #QQERR1,a#CACHVEC -IF THE TEST FAILS A
:PARITY ABORT IS LIKELY
2SO SET UP TO GO THE
;ERROR ROUTINE.
MOV #Q09, SLPERR “SET THE LOOP ERROR
“ADDRESS FOR THE BEGINNING
“OF THE PASS ROUTINE.
QQ9: MOV #TESTR2,R3 :THIS DOES ONE PASS OF
MOV #1000,R4 “THE TEST FOR EACH LOCATION.
COM (R2) *PUT THE GALLOPING PATTERN
“IN THE MEMORY.
009.5: MOV R1,RO :SEE WHICH OF THE
BIC #176000, R0 *TWO ROUTINES (0Q10,0012 OR
MOV QoHI ,0aTMP 20Q14) SHOULD FINISH
BIC #176000.00TMP1  :SETTING FOR TH < TEST
cMP RO.QQTMA1 *PASS.
BLT 1%
JoP 200L0
1$: mP BQ0H ]
QaLO0: .WORD O :00LO AND QQH] CONTAIN THE
QQHI: .WORD O *ADDRESSES OF THE ROUTINES
*TO BE USED IN SETTING UP
;FOR A PASS.
QQFLG2: .WORD O *1 IF DOING GALLOPING 1'S TEST.
‘0 IF DOING GALLOPING 0'S TEST.
QOFLG1: .WORD O “GROUP BEING TESTED, 1 OR O.
0QPAT1: .WORD O ‘0 OR 1 BACKGROUND PATTERN.
0QTMPT: .WORD O "USED AS TEMPORARY STORAGE.
0QTMP2: .WORD O
QQTMP3: WORD O
00GS: .WORD 0 -THESE REGISTERS HOLD PATTERNS
00GM: .WORD O “WHICH ARE TO BE LOADED INTO THE

; CACHE CONTROL REGISTER.

;THIS ROUTINE IS USED TO SET UP THE INSTRUCTIONS:

SEQ 0132
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5837
5838
5839
5840
5841
5842
5843
5844
5845
5846
S847
5848
5849
5850
5851

5852
5853
5854

5855

5856
5857
5858
5859
SHE0
5861

5867
5863
58364
5865
5866
5867
5868
5869
5870
5871

5872
5873
5874

5875

5876
5877
5878
5879
5880
5881

5882
5883

5886

031702
031704

031706
031712
031714
031722
031726
0317%
031740
031746
031752
031754
031756

031760
031762

031764
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000240
000240

012711
005711
012761
005761
012761
005761
012761
005761
000111
000240
000240

000240
000240

01271
005711
012761
005761
012761
005761
012761
005761
0001M
000240
000240

000240
000240

012711
005711
012761
005761
012761
005761
012761
005761
000111

022312
077402
000002
000137

000004
032114
000006

022312
077402
000002
000137
000004

032114
000006

022312
077402
000002
000137
000004
032114
000006
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000002
000004
002006

000002
000004
000006

000002
000004
000006

D N
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: 1%: () o (R3)+,(R2)
: SO8 R4,1$
JMP 3‘0016
lN POSITION, AS HITS IN THE GROUP NOT BEING TESTED.
Q010: NOP JUSED AS A BUFFER SO
NOP ;THIS (ODE WON'T WIPE
SOUT DESIRED HITS
MOV #022312,(R1) ©020323=(CMP (R3)+, (R2)

TST (R1)
MOV #077402,2(R1)  ;077402=(S08B R4, .=2)
TST 2(R1)
MOV #000137 ,4(R1)  ;000137=(JMP I#Q0Q16)
TST 4(R1) ;0016
MOV #0Q16,6(R1)
TST 6(R1)
JMP (R1) ;GO DO A PASS.
NOP

0Q11:  NOP

;THIS ROUTINE IS USED TO SET UP THE INSTRUCTIONS:
; 1$: cMP (R3)+,(R2)
s08 R4,18

JMP #0016
IN POSITION, AS HITS IN THE GROUP NOT BEING TESTED.
GQ12:  NOP ;USED AS A BUFFER SO
NOP :THIS CODE WON'T WIPE
:0UT DESIRED HITS
?g¥ #g$§312 (R1) :020323=(CMP (R3)+, (R2)

?g¥ 50;??02 .2(R1) :077402=(S08 R4, .-2)
MOV #000137,4(R1) ;000137=(uMP aN0QQ16)
1ST 4(R1) ;0Q16
MOV #QQ16,6(R1)
TST 6(R1)
P (R1) ;GO DO A PASS.
NOP
QQ13: NOP

;THIS ROUTINE IS USED TO SET UP THE INSTRUCTIONS:
; 1$: P (R3)+, (R2)
: S08 R4 1S
JMP 340016
“IN POSITION, AS HITS IN THE GROUP NOT BEING TESTED.
QQ14:  NOP ;USED AS A BUFFER 50
NOP :THIS CODE WON'T WIPE
:OUT _DESIRED HITS
MOV #022312, (R1) :020323=(CMP (R3)+, (R2)

TST (R1)

?g¥ 5077402 ,2(R1)  ;077402=(S0B R4, .-2)
MOV #000137 4(R1)  ;000137=(JMP a#QQ16)
TST 4(R1) :0Q16

MOV #0016,6(R1)

TST 6(R1)

JMP (R1) ;GO DO A PASS.

SEC 0133

|
|
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CExBDE .P1

5894
5895
5896

032110
032112

032114

032116

032122
0321264
032126
032132
03¢13¢
032140
032146
032152
032154

032160
032166
032172
032°74

032200
032206
032214
032222
032226
032230
032234
032242
032250
032252
032254
032256
032262
032264
032266
032270
032272

032276

000240
000240

005122

062701

005305
001402
000137

012737
012737
005337
001002
000137

012737
005337
001041
000137

013737
013737
013737
011637
022626
010137
013737
032737
001002
104002
000406
005737
001202
104003
000401
104004
000137

000002

031604
000044
000030
031664
031226

177777
031662

031176

177744
177740
177742
001642

001644
031664
000600

031666

032114

031700
031676

031666

001634
001636
001640

007646
001634

EN
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NOP
QQ15: NOP
0Q16: com (R2)+ :PASS DONE. RESTORE THE
;BACKGROUND PATTERN.
0017: ADD #2 ,R1 ;GO TO NEXT LOCATION FOR
:NEXT PASS.
DEC RS ;DO ANOTHER PASS?
BEQ 1%
i JMP QQ9
MOV #S1M0,QQGM ;TESTED GROUP 1 NOW GO BACK
MOV #S0OM1 ,QQG0S :AND TEST GROUP O
DEC QQFLG1
BNE Q018
JMP QQ?
QQ18: MOV #-1,Q0PAT1 ;GALLOPING 1°'S TEST IS
DEC QQFLG2 ;COMPLETE, ON BOTH GROUPS,
BNE QQ19 :SET THE BACKGROUND PATTERN
JMP Qa1 :FOR GALLOPING 0'S AND GO
:BACK TO PERFORM THIS TEST
;ON BOTH GROUPS.
QQERR1: MOV S¥MEMERR.$STMPT :COME HERE IF DURING THE
MOV a#LOADRS . $TMP?2 :TEST A TRAP OR ABORT
MOV a#HIADRS ,$TMPS  ;OCCURRED TO CACHVEC
MOV (SP) ,$TMP4
o o (SP)+,(SP)+
MOV R1,$TMP5
MOV QOFLGY,$TMPS
BIT #600,$TMP1
BNE QQERR2
ERROR P
BR QQERR4
QQERRZ: TST QQPAT :GALLOPING 1' OR 0'S?
BNE QQERR3
ERROR 3 :0°'S.
B8R QQERR4
QQERR3: ERROR 4 :1°'S
QQERR4 : JMP QQ16 ;CONT INUE?
0019: ;DONE! PERHAPS PRINT SUMMARY.
1227722
:;t*t*!’*ttt*t!tttttt*i’**tt*ttﬁtﬁt**tttt*ttﬁtii*ttittttttttttttttt
;*TEST 33 CACHE DATA MEMORY CHIP SELECTION LOGIC TEST
*THIS ROUTINE TESTS THE CHIP-SET ENABLE LOGIC FOR THE CACHE DATA
:*MEMORY. TO DEFINE THE TERM '(HIP-SET' CONSIDER THE CACHE MEMORY AS

;*BEING DIVIDED INTO FOUR SETS OF 256 (DEC) X 1

;*CHIPS.

BIT BIPOLAR MEMORY

EACH SET IS MADE UP OF 18 CHIFS, THE 745200, EACH CHIP
;*REPRESENTS ONE BIT OF DATA OR PARITY, THUS 16 DATA BITS PLUS
*TWO PARITY BITS CORRESPOND TO THE 18 CHIPS IN EACH GROUP.

;*THE 'CHIP-SETS' THEN CORRESPOND TO THE STRUCTURE OF THE MEMDRY

SEQ 0134
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5949 :«IN THIS WAY:
5950 : SET 0 GROUP ( EVEN WORD
5951 . SET 1 GROUP 0 00D WORD
595% o SET 2 GROULP 1 EVEN UORD
595 o SET 3  GROUP 1
5954 :*A DIFFERENT PATTERN, 000000 177777 125252 AND (052525, IS WRITTEN
5955 :«INTO EACH GROUP AND THEN READ BA(CK. EVERY PERMUTATION OF THE
5956 :«FOUR TEST PATTERNS IN THE FOUR SETS IS TRIED AND CHECKED.
5957 :*FOR EACH PERMUTATION OF THE TEST PATTERNS THIS ROUTINE FIRST WIYES
g%g s«'UP* (SET O FIRST THEN 1,2 AND 3) THEN 'DOWN' (SET 3 FIRST THEN 2.1 AND O).
5960 :‘t-tntttttttttttttttttt'tttttttttqw&ttttatttttttt--ttt-t-n-nuat
5961 032276 000004 TST33: SCOPE
5962 032300 012737 000040 001702 MOV #.0,8TIMES ;:D0 40 ]JTERATIONS
5963 ;SET THE SKAD REGISTER
gggg 032306 012737 034042 055572 MOV #TST34,SKAD ;IN CASE THE TEST ABORTS.
5966
5967 032314 113737 001502 001632 MOVB STSTNM,STMPO ;PUT THE TEST NUMBER [N
5968 ;$TMPO FOR PRINT OUT.
gggg 032322 012737 055440 000114 MOV #SPUR ,a#CACHVEC ;EXPECT NO PARITY ERRORS.
5971 032330 012737 000014 177746 KK1: MOV #MMOM1T ,a#CONTRL . FORCE MISSES AND
5672 03233 005037 033676 CLR KKPAT1 JINITIALIZE THE TEST PATTERN
5973 03232 012737 177777 033700 MOV #177777 ,KKPAT2 ;TABLE
5974 032350 012737 125252 033/02 MOV #125252 ,KKPAT3
gg;g 032356 012737 052525 033704 MOV #52525 ,KKPAT4
5977 032364 005037 033672 CLR KKFLG1 JINITIALIZE KKFLG1:
5978 ;0 MEANS WRITE PATTERNS N
5979 JIN THE UPWARD DIRECTION
5980 ;7 MEANS WRITE PATTERNS IN
ggg; ;THE DOWNWARD DIRECTION
5983 (032370 012700 033712 KKZ : MOV KK TMP?2 RO ;ESTABLISH AN OFFSET FOR
5984 032374 042700 176003 BIC #176003 R0 ;A TEST AREA WHOSE HITS
5985 ;WILL NOT BE INTERFERRED WITH BY
5986 032400 010001 MOV RO,R1 JTHE CYCLES CAUSED WHILE
5987 032402 062701 140000 ADD #TESTR1 R :FETCHING THE TEST CODE.
5988 032406 010002 MOV RO,R2
gggg 032410 062702 142000 ADD #TESTRZ ,RZ
5991 032414 010137 001644 MOV R1,$TMPS ;SAVE THE ADDRESSES OF
5992 032420 010137 001646 MOV R1,$TMP6 ;THE FOUR TEST WORD LOCATIONS,
5993 032424 062737 000002 001646 ADD n2,$TMPE ;FOR TYPE OUT IN CASE
5994 (032432 010237 001650 MOV R2,$TMP7 ;OF ERROR.
5995 032436 010237 001652 MOV R2.$TMP10
g% 032442 062737 000002 001652 ADD #2.8TMP10
5998 032450 012705 033700 MOV #KKPAT2 RS ;A POINTER USED IN GENERATING
5999 :EVERY PERMUTATION OF THE TEST
6000 PATTERNS
6001 032454 012700 000006 MOV #6,R0 RO AND KKCNTT ARE ALSO USED
?0‘68% 032460 012737 000004 033674 MOV #46 KKCNTT :IN GENERATING THE PERMUTATIONS.
6004 032466 012737 032476 001510 MOV #KK3,$LPERR ;WHEN LOOPING ON ERROR GO TO kk3.
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6005

5858

2282LE2LLS
VDN NI WO 2O

LLTBLLILILILLITLL L
FARAKZEBRNF R RGNS

0329534
03¢542

032544

032550
032556

032560
032560
032564
032572
032574
032600

032606
032614

032616
032616
032620
032626
032630

032634
032642

032644
032644

000240
012737
005711
005761

005761

032737
001011

010137
062737
012737
104001

005712
032737
001006
010237

012737
104001

005762

000034
000002
000054

000002
177746

000010

001636
000000

000002
000010

001636
000002
000000

0000°0

001636
000001

000002

177746

177746

177752

001634

177752

003636
001634

177752

001634

13-mAR-80

133

KK3:

1%:

2%:

3%:

61
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CACHE DATA MEMORY (HIP SELECTION LOGIC TEST

NOP
MOV
ST
TST
MOV
TST
TST
(LR

TST
BIT
BNE
MOV

MOV
ERROR

TST
BIT
BNE
MOV
ADD

MOV
ERROR

TST

BIT
BNE
MOV

ERROR

TST

;FOR SCOPING PER POSES

#SOMOMT ,@#CONTRL ;MAKE THE TEST AREA HITS

é?;%) JIN THE CACHE GROUPS.
#STMOM1 ,a#CONTRL
(R2)
2(R2)
¥ CONTRL
(R1)
:SEE IF REFERENCE ADDRESS
:;o.axulrnls :1S A HIT,
:1F NOT ERROR.
R1,$TMP2
:o.srnp1
2(R1)
;SEE IF REFERENCE ADDRESS
;;O.BJHITMIS ;1S A HIT.,
:1F NOT ERROR!'
R1,3TMP?
#2,3TMP?2
:O,STMP1
(R2)
;SEE IF REFERENCE ADDRESS
g;O.a#HITMIS ;IS A MHIT.,
:IF NOT ERROR!
R2,$TMP?
#1,3TMP1
1
2(R2)

;SEE IF REFERENCE ADDRESS

SEQ 0136
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6108
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P11

032650
032656

032702

032706

032710
032716
032722
032726
032732
032740
032744
032750
032754
032762
032766
032772
032776
033004
033010
033014
033020
033022

033022
033030

S PNy — —'?
oo OO
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032737
001011

005737

001045

012737
013703
005037
010361
012737
013703
005037
010361
012737
013703
005037
010362
012737
013703
005037
010362
000444

012737
013703
005037
010362
012737
013703
005037
010362
012737
013703
005037

000010

001636
000002
000001

03367¢

000014
033676
177746

000014
033700
177746
000002
000014
033702
177746

000014
033704
177746
000002

000014
033704
177746

000014
033702
177746

000014
033700
177746

000014
033676
177746
000000

000014
033676

11/70 CA(HE #2 MACYM 30A(1052)T

177752

001636
001634

177746

177746

177746

177746

177746

177746

177746

177746

177746

A ¥

KK& :

KKS5:

13-MAR-80
33

H 1
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CACHE DATA MEMORY (HIP SELECTION LOGIC TEST

BiT
BNE

MOV
ADD
MOV
ERROR

TST

BNE

MOV
MOV
CLR
MOV
MOV

CLR
MOV
MOV
MOV
CLR
MOV
MOV
MOV
CLR
MOV

MOV
MOV
CLR
MOV
MCV
MOV
CLR
MOV
MOV
MOV
CLR
MOV
MOV
MOV
CLR
MOV

MOV
MOV

#10, a/HITM]S
43

R2.$TMP?
N2, STMP?2
11.STHP1

KKFLGY
KK4

#MOMT , 34 CONTRL
KKPATI,R3
aNCONTRL
R3,0(R1)

#MOM1 , a#CONTRL
KKPAT2,R3
aN¥CONTRL
R3,2(R1)

#MOM1 , a#CONTRL
KKPATS,R3
SFCONTRL
R3,0(R2)

#M0M1_ 3#CONTRL
KKPATS ,R3
S#CONTRL
R3,2(R2)

KK

#MOM1 , a#CONTRL
KKPAT4 ,R3
ol
#MOM1 , 3#CONTRL
KKPATS,R3
e
#MOM1, 3#CONTRL
KKPAT2 ,R3

A3 2R

#MOM1 , Q¥ CONTRL
KKPAT1,R3
HCONTRL
R3,0(R1)

#MOM1  S#CONTRL
KKPAT1 ,R3

;IS A HIT,
;1F NOT ERROR!

;SEE IF THE TST PATTERN

;SHOULD BE WRITTEN UPWARD

;OR DOWNMWARD.

;BRANCH IF DOWNWARD

;OTHERWISE WRITE IT IN THE

;JUPWARD DIRECTION.

JWRITE THE TEST PATTERN, FROVM
;LOCATION KKPAT1, INTO

:ADDRESS IN R1 PLUS O

SWRITE THE TEST PATTERN, FROM
-LOCATION KKPAT?2, INTO
:ADDRESS  IN R1 PLUS 2

JWRITE THE TEST PATTERN, FROM
;LOCATION KKPATS, INTO
;ADDRESS IN R2 PLUS O

;WRITE THE TEST PATTERN, FROM
sLOCATION KKPAT4, INTO
;ADDRESS IN R2 PLUS 2

;WRITE THE PATTERN IN THE

;DOWNWARD DIRECTION

JWRITE THE TEST PATTERN, FROM
;LOCATION KKPAT4, INTO

;ADDRESS IN RZ2 PLUS 2

JWRITE THE TEST PATTERN, FROM
:LOCATION KKPATS, INTO
:ADDRESS IN R2 PLUS 0

SWRITE THE TEST PATTERN, FROM
:LOCATION KKPATZ, INTO
:ADDRESS IN R1 PLUS 2

sWRITE THE TEST PATTERN, FROM
;LOCATION KKPAT1, [NTO
JADDRESS IN R1 PLUS O

;SEE IF THE TEST PATTERN WAS

THE

THE

THE

THE

THE

THE

THE

THE

SEQ 0157




N
rEKBD-E 11770 CACHE #2 MA(Y!1 30A(1052) 13-MAR-80 10:38 PAGE 11%

(EXBDE .P11 13-MAR-80 09:59 133 CACHE DATA MEMORY CHIP SELECTION LOGIC TEST SEQ 0138
6117 033144 005037 177746 CLR SNCONTRL ;WRITTEN OR 1S READ CORRECTLY.
g;;g 037150 016104 000000 MOV O(R1) ,R&

6120 SSEE IF REFERENCE ADDRESS
6121 03315« 032737 00001y 177752 BIT #10,30HITMIS  -IS A HIT.

6122 033162 001006 BNE 643

6123 -1F NOT ERROR'

6124 033164 010137 001636 MOV R1,$TMP

6125 033170 012737 000000 001634 MOV 20.$TMPT

6'26 033176 104001 ERROR 1

£197

6128

6129 033200 020403 648 : CMP R4 .R3

6130 033202 001402 BEQ KKé

2}?} 033204 004737 033722 JSR PC.KKERR1

6133 033210 KK6:

613, 033210 012737 000014 177746 MOV #MOM1 , 3#CONTRL

6135 033216 013703 033700 MOV KKPAT2 R3 SSEE IF THE TEST PATTERN WAS
6136 033222 005037 177746 CLR aN#CONTRL WRITTEN OR IS READ (ORRECTLY.
g;gg 033226 016104 000002 MOV 2(R1) R4

6139 :SEE IF REFERENCE ADDRESS
6140 033232 032737 000010 177752 BIT #10.34HITMIS  -IS A HIT.

6141 033240 001011 BNE 648

61462 :IF NOT ERROR!

6143 033242 010137 001636 MOV R1,$TMP?

61446 033266 062737 000002 001636 ADD ¥2.$TMP?

6165 033254 012737 000000 001634 MOV #0.$TMP

6146 033262 104001 ERROR 1

6147

6148

6149 033264 020403 648 : ™ R4 .R3

6150 033266 001402 BEQ KK 7

2}2} 033270 004737 033734 JSR PC.KKERR2

6153 033274 KK7:

6156 033274 012737 000014 177746 MOV #MOM1 , 3¥CONTRL

6155 033302 013703 033702 MOV KKPAT S R3 SSEE IF THE TEST PATTERN WAS
6156 033306 005037 177746 CLR aFCONTRL SWRITTEN OR IS READ CORRECTLY.
g}g; 033312 016204 000000 MOV 0(R2) R4

6159 :SEE IF REFERENCE ADDRESS
6160 033316 032737 000010 177752 BIT #10,3#HITMIS ;IS A HIT.

6161 033324 001006 BNE 64$

6162 :1F NOT ERROR!

6163 033326 010237 001636 MOV R2,$TMP?

6164 033332 012737 000001 001634 MOV 21 STMP

6165 033340 104001 ERROR 1

6166

6167

6168 033342 020403 64%: c™P R4 ,R3

6169 033344 001402 BEQ Kk8

g};? 033346 004737 033754 JSR PC.KKERR3

6172 033352 KK8:
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6173
6174
6175
6176
6177
6178
6179

6211

—d el wd b bl —

SRR
BOO\IO\AJ\\AN

RRRERRRR
Q0 NN NN —

033456
033462

033470
033474

033476
033502
033506
033512
033516

033520

033524
033530

033540
033544
033550
033556

033562
033570

033572
3600
033606

o
¥

012737
013703
005037
016204

032737
00101

010237
062737
012737
104007

020403
001402
004737

005737
001005
012737
000137

005037
012737

020527
001011

011537
013715
012705
013715
000406

012537
011565
013715

005300
001402
000137

012700
013737
005337

022737
001010

013737
013737
000137
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000014
033704
177746
000002

000010

001636
000002
000001

033770
033672

177777
032474

033672
000014

033704

033706
033700
033700
033706

033706
177776
033706

032474
000006
033676
033674
000003
033700

033706
032474

177746

177752

001636
001634

033672

177746

033706

033674

033676
033700

13-MAR-80
CACHE DATA MEMORY CHIP SELECTION LOGIC TEST

133

648

KK10:

KK11:

KK12:

KK13:

KK14:

MOV
MOV
CLR
MOV

BIT
BNE

MOV
ADD
MOV
ERROR

cMP
BEQ
JSk

TST
aNE
MOV
JMP

CLR
MOV

cMpP
BNE

MOV
MOV
MOV
MOV
BR

MOV
MOV
MoV

DEC
8EQ
JMP

MOV
MOV
DEC

MmP
BNE

MOV
MOV
JMP

J N

10:38 PAGE 114

#MOM1 , a#CONTRL
KKPAT ,R3
SCONTRL

2(R2) R4

#10,a#H]TM]S
648

R2.$TMP?2
#2,$TMP?
11,STMP1

R4 ,R3
KK10
PC.KKERR&

KKFLG1
KK11

#-1 KKFLG1
KK3

KKFLG1
#MOM1 ,a#CONTRL

R5 ,AKKPAT4
KK12

(RS) ,KKPATS
KKPAT2, (RS)
#KKPAT2 RS
KKPAT5, (RS)
KK13

(R5) + ,KKPATS
(R5) ,=2(R5)
KKPATS, (RS)

RO
KK14
KK3

#6,R0
KKPAT1 ,KKPATS
KKCNT1

#3 KKCNT1
KK15

KKPATZ2 ,KKPAT1
KKPATS ,KKPATZ
kK3

;SEE IF THE TEST PATTERN WAS
JWRITTEN OR 1S READ CORRECTLY.

;SEE IF REFERENCE ADDRESS
;IS A HIT.

;1F NOT ERROR!

;SEE IF THIS PERMUTATION OF
2THE TEST PATTERN HAS BEEN
;WRITTEN BOTH UPWARD AND
;DOWNWARD. IF NOT, KKFLG IS O,
;GO BACK TO WRITE IT DOWNWARD.

:GENERATE THE NEXT PERMUTATION
;OF THE TEST PATTERN IN THE
;TEST TABLE

;GO DO NEXT PFRMUTATION.

;GO DO NEXT PERMUTAT]ON.

SEQ 0139
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6229
6230
6231
6232

VATV v vl
& gF pEg e
gg% 8§ 8N SN

033672

033674

033676
033700
033702
033704
033706

033710
033712
033720

033722
033726
033732

033734
033740
033746
033752

033754
033760
033766

033770

131-mMAR-80

022737
001010

013737
013737
000137

022737
001073

013737
013737
000137

000000
000000

000000
000000

000000
000000
000000

000000
000000
000000

010137
005037
000427

010137
062737
005037
000417

010237
013737
000411

010237
062737
012737
000400

010337
011637
012737
104021

005037

MACY11 30A(1052)

09:59
000002

033702
033706
032474

000001

033704
033706
032474

000000

001642
001640

001642
000002
001640

001642
000001

001642
000002
000001

001636
001634
000014

177746

033674

033676
033702

033674

000000

001642

001640

88
XL
onrne

177746

K1

10:38 PAGE 115

CACHE DATA MEMORY (HIP SELECTION LOGIC TEST

13-MAR-80
133
KK15: (€
BNE
MOV
MOV
JMP
KK16: CMP
BNE
MOV
MOV
JMP
KKFLGY1: _WORD
KKCNT1: .WORD
KKPAT1: .WORD
KKPATZ: .WORD
KKPAT3: .WORD
KKPAT4: .WORD
KKPATS: .WORD
KKTMP1: .WORD
KKTMPZ: .WORD
KKERR1: MOV
CLR
BR
KKERRZ: MOV
ADD
CLR
B8R
KKERR3: MOV
MOV
B8R
KKERR4G : MOV
ADD
MOV
BR
KKERRS: MOV
MOV
MOV
ERROR
CLR

#2 KKCNTT
KK16

KKPAT3 KKPAT1
KKPATS ,KKPAT3

KK3

#1 ,KKCNTT
KK17

;60 DO NEXT PERMUTION.

;BRANCH IF DONE .

KKPAT4 ,KKPAT1
KKPATS ,KKPAT4

KK3

0

o

OO0 QOOOO

R1,$TMP4
#2,8TMP4
S$TMPS
KKERRS

R2,$TMP4
1,$TMP3
KKERRS

R2.$TMP4
#2,3TMP4
#1,3TMP3
KKERRS

R3,S$TMP2

(SP) ,$TMP]

;GO DO NEXT PERMUTATION.
;0 IF STORING PATTERN UPWARD
:1 IF STORING DOWNWARD.

:COUNTER USED IN GENERATING
;THE TEST PATTERN PERMUTATIONS.

:TEST PATTERN TABLE.

;USED TO LOCATE A TEST AREA WHOSE

SHITS WON'T BE WIPED QUT BY TEST CODE.

;JERROR REPORTING ROUTINES

#MOM1 ,S#CONTRL

21
a#CONTRL

SEQ Q140
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(EXBDE .P1N 13-MAR-80 09:5 133 CACHE DATA MEMORY (HIP SELECTION LOGIC TEST SEw 14°
gggg 034036 000207 RTS PC
gsgg 034040 104414 KK17: RSET . DONE .
6289 T e e L e 2222222222232 223223222 22222222 RER 2 X
ggg? tTEST 34 CACHE DATA MEMORY BYTE ENABLE LOGIC TEST
6292 -THIS TEST PERFORMS A CHECK OF THE BYTE ENABLE LOGIC
6293 *IN THE CACHE DATA MEMORY. THE BYTE PATTERNS 1, 2, &, 10, 20,
6294 2x40, 100 A 200 ARE USED. THE FIRST FOUR PATTERNS ARE WRITTEN
6295 :«]JN CONSECUTIVE BYTE LOCATIONS WHICH ARE HITS IN GROUP 0.
6296 :*THE REMAINING FOUR PATTERNS ARE WRITTEN IN CONSECUTIVE
6297 tBYTE LOCATIONS WHICH ARE HITS IN GROUP 1, EACH PATTERN ]S
6298 :*READ BACK CHECKED AND THE COMPL JMENT RATTERN IS WRITTEN.
6299 *AFTER ALL THE PATTERNS HAVE BEEN CHECKED AND COMPLEMENTED
628? *THE COMPL IMENTED PATTERNS ARE CHECKED.
2302 : ttﬂttt*tttttttttttttttttttttttttttttttttttttttttttttttttttttttt
6303 034042 000004 TST34: SCOPE
6304 034044 012737 000040 001702 MOV #60,STIMES ;:D0 40 ITERATIONS
6305 JSET THE SKAD REGISTER
2%8? 034052 012737 035704 (055572 MOV #TST35,SKAD sIN CASE THE TEST ABORTS.
6308 034060 012737 055440 000114 MOV #SPUR ,a#CACHVEC ;ADDRESS AND PUT THE NO ERROR
6309 034066 113737 001502 001632 MOVB STSTNM,S$TMPO JEXPECTED ROUTINES ADDRESS IN
gg}? :THE PARITY ERROR VECTOR.
6312 034074 012737 001001 035542 MM1: MOV #0010071 ,MMPATT . SET UP THE PATTERN
6313 034102 012737 004004 035544 MOV #0046004 ,MMPAT?2 :REGISTERS.
6314 034110 012737 020020 035546 MOV #020020 ,MMPAT3
gg}g 034116 012737 100100 035550 MOV #1007100 ,MMPATS
6317 0341246 012700 035554 MOV AMMTMP2 RO ;LOCATE THE TEST AREA IN
6318 034130 042700 176003 BIC #176003,R0 *MEMORY WHOSE "HITS' WILL NOT
6319 034134 010001 MOV RO,R1 JINTERFER WITH HITS CAUSED
6320 034136 062701 140000 ADD #TESTR1,R1 :BY EXECUTING THIS TEST'S
6321 034142 010002 MOV RO,R2 . CODE.
ggg% 034144 062702 142000 ADD #TESTRZ ,RZ
6324 034150 010137 001644 MOV R1.$TMPS ;SAVE THE TEST AREA ADDRESSES
6325 034154 010137 001646 MOV R1.$TMP6 ;FOR ERROR PRINT OUT.
6326 034160 062737 000002 001646 ADD #2,3TMP6
6327 034166 010237 001650 MOV R2,$TMP7
6328 034172 010237 001652 MOV R2.$TMP10
gg%g 034176 062737 000002 001652 ADD #2,8TMP10
g%%} 034204 012737 034212 001510 MOV M2, SLPERR ;SET THE LOOP ON ERROR REGISTER.
6333 034212 000240 MM2 : NOP
6334 034214 012737 000034 177746 MOV #S0MOM1 ,a#CONTRL :MAKE THE TEST AREAS HITS
6335 034222 005711 TST (R1) JIN GROUP 0 AND 1.
6336 034224 005761 000002 18T 2(R1)
6337 034230 012737 000054 177746 MOV #STMOMT ,a# CONTRL
6338 034236 005712 1ST (R2)
6339 034240 005762 000002 TST 2(R2)

630 034244 005037 177746 CLR a#CONTRL
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005761

032737
001011

010137
062737
012737
104001

005712

032737
001006

010237
012737
104001

005762

032737
001014

010237
062737
012737
104001

000010

001636
000000

000002

000010

001636
000002
000000

000010

001636
000001

000002

000010

001636
000002
000001

Y 30A(1052)r

177752

001634

177752

001636
001634

177752

001634

177752

001636
001634

MMS ;

13-MAR-80
34

mn
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CACHE DATA MEMORY BYTF ENABLE LOGIC TEST

TST

BIT
BNE

MCV
MOV
ERROR

TST

BIT
BNE

MOV
MOV
ERROR

TST

BIT
BNE

MOV
ADD
MOV
ERROR

(R1)
#10,aNHITMIS
MM3

R1,$TMP2
:O,STMP1

2(R1)
w10, ,3#H]ITMIS
MM

R1.$TMP2
#2,3TMP?
fO.STnm

(R2)

#10,a#HITMIS
MM5

R2,$TMP2
fl.STMP1

2(R2)
#10,a¥HITMIS
MM6

R2,$TMP?2
¥2,8TMP?2
:1.$THP1

;SEE IF REFERENCE ADDRESS
;IS A HIT,

:1F NOT ERROR!

;SEE IF REFERENCE ADDRESS
;IS A HIT.

;1F NOT ERROR!

;SEE IF REFERENCE ADDRESS
;IS A HIT.

;IF NOT ERROR!

;SEE IF REFERENCE ADDRESS
;1S A HIT.

:IF NOT ERROR!

SEQ 0142
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CEXBDE .P11

6397

RRRLRLLRLPLL
=20O0O0®NO NS WN=O

2
6422

RRERRRXRRRRLRRERK
=Rt v Swh et ST SV

'S
£
oY

RERRREL
NOMA SN —

6448

2s
—-OY0

6452

034420
034426
034432
034436
034440
034442

034444
034450
034452
034454
034456
034460
034464
034466
034472

034476

034500

012737
012703
01¢704
110321
006103
077403

012704
1103¢2
006103
077403
010001
062701
010002
062702
032703

S

— el
233888 322832
NIRINY EneSi=2

el
W=2Nownuo | = ~yY~NON WA

13-MAR-80 09:59

034426
000001
000C04

000004

140000

142000
035542

000010
001636
000000
177400
000001
035564

001276

000010
001636
000000

177400
000002

035564
176776

001510

177752

001634

177752

001634

T34

MM/ :

MMS :

MM10:

MM

MM12:

MOV
MOV
MOV

ROL
SO8

MOV
ROL
S08
MOV
ADD
ADD
mMov
CLR

CLR
BIT
MOV
MOV
ERROR

8IC

#MMG , SLPERR
#1,RS

¥4 R
R3.(R1)+

R3

RG MM7

#4 R4
R3,(R2)+
R3

R4 ,MMB
RO,R1
HTESTR1,R1
RO,R2
NTESTRZ ,R?
FMMMPATT R3

RS

RS

(R1) RS
#10,a#HITMIS
MMO

R1,$TMP?
qO.STHP1

#177400,RS
#1,R5 ;SEE
MM10

PC ,MMERR?

(R1)+
#001376, (R3)

RS

(R1) RS
#10,a0HITMIS
MM11
R1,$TMP2
f0.$THP1

#177400,RS
#2 ,R5 s SEE
MM12

PC ,MMERR
(R1)+
#176776, (R3)

11

sSET LOOP ON ERROR ADDRESS

;PUT THE TEST PATTERN
; IN GROUP 0

:PUT THE TEST PATTERN
;IN GROUP 1

JRE-ESTABLISH POINTERS TO
:THE TEST LOCATIONS.

JPUT THE ADDRESS OF THE TEST
JPATTERN REGISTERS IN R3

;GET THE PATTERN OUT OF
:THIS BYTE MAKING SURE IT
;IS A HIT

IF THE DATA IS CORRECT.

;COMPLIMENT THE TEST PATTERN

JGET THE PATTERN OUT OF
sTHIS BYTE MAKING SURE IT
;1S A HIT

IF THE DATA [S CORRECT.

;COMPLIMENT THE TEST PATTERN

SEQ 0143
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6453
6454
6455
6456
6487
6458
6459
660

6461

034630

034730
034736

034740
034744
034750
034752
034756
034760

034764

034770
034772
034774

035010
035016

035020

ACHE #2 MACY1? 30A(1052)T

13-mAr 80 09:59

062703

005005
111105
032737
001006
010137
012737
104001

042705
022705
001402
004737
105121
012713

005005
111105
032737
001006
010137
012737
104001

042705
022705
001402
004737
105121
012713

062703

005005
111205
032737
001006
010237
012737
104001

000002

000010
001636
000000

177600
000004

035564
004373

000010
001636
000000

177400
000010

035564
173773

000002

000010
001636
000001
177400
000020
035576

020357

177752

001634

17775¢

001634

177752

001634

MM13:

MM14;

MM15:

MM16:

MM17:

MM18:

13-MAR-80
34

8 12
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CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

ADD

CLR
MOVB
817
BNE
MOV
MOV
ERROP

81C
P
BEQ
JSR

MOV

CLR
MOV
BIT
MOV
MOV
ERROR
B1C
cme
BEQ
comB
MOV
ADD

CLR
BIT
MOV
ERROR
81(C
Mp
BEQ
JSR

MOV

#2 ,R3 :POINT TO THE NEXT ELEMENT
"IN THE TEST PATTERN TABLE.

RS

(R1) RS sGET THE PATTERN OUT OF

#10, @#HITMIS  :THIS BYTE MAKING SURE 1T

1S S13 A HIT

R1,$TMP2

1o,sm°1

#177400,RS

#4_RS  :SEE IF THE DATA IS CORRECT.

M4

PC,MMERR

(R1)+ S COMPLIMENT THE TES™ PATTERN

#004373., (R3)

RS

(R1) .RS :GET THE PATTERN OUT OF

#10,8#HITMIS  :ThIS BYTE MAKING SURE IT

w16 YIS'A RIT

R1,$TMP?

go.smm

#177400,RS

#10,RS :SEE IF THE DATA IS CORRECT.

MM16

PC .MMERR1

(R1)+ :COMPLIMENT THE TEST PATTERN

#173773, (R?)

#2.R3 :POINT TO THE NEXT ELEMENT
“IN THE TEST PATTERN TABLE.

RS

(R2) .RS :GET THE PATTERN OUT OF

#10, 4HITMIS “THIS BYTE MAKING SURE 7

M7 1IS A HIT

R2,STMP2

#1.STMP1

:

#177400,RS

#20.R5 :SEE IF THE DATA IS CORRE’T.
18
PC 2H‘ERR2

(R2) ¢+ ;COMPL IMENT THE TEST PATTERN
#020357., (R3)

SEQ J'<
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CExBOL .P11

6509
6510
6511
651
651
6514
6515
6516
6517
6518
6519
6520
6521
6522
6523
652«
6525
6526
6527
6528
6529
6530
6531
6532
6533
653
6535
6536
4537
6538
6539
6540
6541
6542
6543
6544
6545
6546
6547
6548
6549
6550
6551
6552
6553
6554
6555
6556
6557
6558
6559
6560
6561
6562
6563
6564

035044

035120

035246
035250

035254
035256

13-MAR-80 09:59

005005
111205
032737
001006
010237
012737
104001

042725
022705
001402
004737
105122
012713

062703

005005
111205
032737
001006
010237
012737
104001

042705
022705
001402
004737
105122
012713

005005
111205
032737
001006
010237
012737
104001

042705
022705

012713

010001

000010
001536
000001
177400
000040
035576

157757

000002

000010
001636
0000017
177400
000100
035576

100277

000010
001636
000001
177400
000200
035576

077677

140000
142000

177752

001634

177752

001634

177752

001634

MM1G:

MM20 :

MM21:

MM22:

MM23:

MM24 :

12

CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

CLR
MOVE
BIT
BNE
MOV
MOV
ERROR

BIC
0y
BEQ
JSR
coms
MOV

ADD

CLR
BIT

MOV
MOV
ERROR

8IC
cMP
8EQ
JSR

MOV

MOV
ADD
MOV
ADD

RS

(R2) .RS :GET THE PATTERN OUT Of
#10,3#HITMIS  STHIS BYTE MAXING SURE [°
MM19 SIS A RIT

R2,$TMP2

11,srnp1

#177400.RS
#40 RS :SEE IF THE DATA IS CORRECT.
mM20

PC ,MMERR?

(R2)+ :COMPLIMENT THE TEST PATTERN

#157757. (R3)

#2.R3 :POINT TO THE LAST ELEMENT
"IN THE TEST PATTERN TABLE.

RS

(R2) ,RS :GET THE PATTERN OUT OF

#10,3#H1TMIS  :THIS BYTE MAKING SURE IT

MM21 . JIS A HIT

R2.STMF

1. STMP

4

#177400,R5

#100,RS :SEE IF THE DATA IS CORRECT.

MM22

PC ,MMERR?

(R2) + :COMPLIMENT THE TEST PATTERN

#100277. (R3)

RS

(R2) ,RS :GET THE PATTERN OUT OF

#10.3#HITMIS  -THIS BYTE MAKING SURE IT

23 YIS A HIT

R2,$TMP2

11,srnp1

#177400,R5

#200,R5 ;SEE IF THE DATA S (ORRECT.
MM24
PC ,MMERR?

(R2) + ;COMPLIMENT THE TEST PATTERN
#077677, (R3)

RO.R1 JRE-ESTABLISH POINTERS TO
#TESTRT,R1 ;THE TEST AREA

RO, R2

#TESTRZ.R?

SEQ 0145l




D
CEXBD-E 11/70 CACHE #2 MACY!1 30A(1052) 13-MAR-80 10:38 PAGE 121
CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

(ExXBOE

6565
6566
6567
6568
6569
6570
6571

6572
6573
6574
6575
6576
6577
6578
6579
6580
6581

6582
6583
A584
6585

65610

g8

38888

388
(eTV ek -]

-pT-l

035270
035272
035276
035304
035306
035312

035320
035326

035330
035334
035336
035342
035342
035344

035350
035356

035402
035406
035410
035414
035414
035416

035422
035430
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012105
005761

032737
o101

010137
062737
012737
104001

020537
001402
004737

012105
005761

032737
001011

010137
062737
012737
104001

020537
001402
004737

177776

000010

001636
177776

035542
035626

177776

000010

001636
177776
000000

035544
035626

177776

000010

T34

177752

001636
001634

MM2S :

MM26:

177752

001636
001634

MM27:

MMZ8 :

177752

MOV
TST
B8IT
BNE
MOV
ADD

MOV
ERROR

(mP
BEQ
JSR

MOV
TST

BIT

MOV
ADD

ERROR

(MP
BEQ
JSR

MOV
TST

BIT
BNE

(R1)+,RS
=2(R1)

210 SMHITMIS
mm25

R1,$TMP?
#-2,$TMP?
qo.srnp1

RS ,MMPAT1
MM26
PC ,MMERRY

(R1)+,RS
-2(R1)
#10,3/4HITMIS
MM27
R1,$TMP?
#-2.$TMP2

qO,STHP1

RS ,MMPAT2
MM28
PC ,MMERR4G

(R2) +,R5
-2(R2)

#10,34HITMIS
MM29

12

;CHECK THE COMPLIMENTED

;SEE IF REFERENCE ADDRESS
;1S A HIT,

;1F NOT ERROR.

;1S PATTERN CCRRECT?

;CHECK THE COMPL IMENTFD

;SEE [F REFERENCE ADDRESS
;IS A HIT.

s IF NOT ERROR!

;1S PATTERN CORRE(T?

;CHECK THE COMPLIMENTED

;SEE IF REFERENCE ADDRESS
JIS A HIT,

;1F NOT ERROR!

Se@ 0146
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CACHE DATA MEMORY BYTE ENABLE LOGIC TEST

(EXBU=E  11/70 CACHE #2 MACY'1 30A(1052) _13-MAR-80

(EXBOE .P11 13-MAR-80 09:59 734
6621 035432 010237 001636 MOV
6622 0356436 062737 177776 001636 ADD
6623 035444 012737 000007 001634 MOV
6626 035452 104001 ERROR
6625
6626
627
6628
6629 035654 020537 035546 MM29:  (MP
6630 035460 001402 BEQ
6631 035662 006737 035646 JSR
6632
6633
6634 035466 MM30:
6635
22%? 035466 012205 MOV
6638 035470 005762 177776 TST
6639
6640
6641 035474 032737 000010 177752 BIT
ggz% 035502 00101 BNE
6644 035504 010237 001636 MOV
66465 035510 062737 177776 001636 ADD
6646 035516 012737 000001 001634 MOV
6647 035524 104001 ERROR
6648
6649
6650
66351
6652 035526 020537 035550 MM31: (WP
6653 035532 001464 BEQ
gggg 035534 004737 035646 JSR
gggg 035540 000461 BR
6658 035542 000000 MMPAT1: .WORD
6659 035544 000000 MMPAT?: .WORD
6660 035546 000000 MMPAT3: _WORD
ggg; 035550 000000 MMPATL : LWORD
6663 035552 000000 MMTMP1: .WORD
6664 035554 000004 MMTMPZ: .BLKW
6665
6666
6667
6668 035564 005037 001634 MMERR1: (LR
6669 035570 010137 001642 MOV
22;? 035574 000405 BR
6672 035576 012737 0C€1)01 001634 MMERRZ: MOV
gg;z 035604 010237 001642 MOV
6675 035610 012637 001636 MMERR3: MOV
6676 035614 010537 001640 MOV

R2,$TMP?
#=2,$TMP2
:1,STMP1

RS ,MMPAT3
mM$0

PC.MMERRS

(R2)+.R5
-2(R2)

#10,aWHITMIS
M3

R2,$TMP2
4-2,8TMP?
11.STMP1

RS ,MMPAT4
MMS2
PC ,MMERRS

2

HO OQOO é

$TMPT
R1,$TMP4
MMERR3

#1,8TMP1
R2.$TMP4

(SP)+ $TMP2
R5,$TMP3

;1S PATTERN CORRECT?

;CHECK THE COMPL IMENTED

:SEE ]F REFERENCE ADDRESS
;1S A HIT,

;1F NOT ERROR

;1S PATTERN (ORRECT?

;FINISHED THIS TEST.

;THIS IS THE TEST PATTERN
. TABLE.

;THIS AREA IS USED TO ESTABLISH
;A TEST LOCATION WHOSE HITS WON'T
;BE INTERFERRED WITH BY THE (ODE
;IN THE REST OF THIS TEST.

:COME HERE TO REPORT
“GROUP 0 ERROR,WHILE READING
‘A BYTE INTO RS

;COME HERE TO REPORT
:GROUP 1 ERROR, READING A
;BYTE INTO RS.

SEQ 0147
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CEXBDE .P11 13-MAR-80 09:59 T34 CACHE DATA MEMORY BYTE ENABLE LOGIC TEST SEQ 0148
6677
6678 035620 104017 ERROR 17
6679 035622 000177 144010 JMP asTMP?
6681 035626 005037 001634 MMERRS: CLR $TMP1 ;REPORT AN ERROR IN GROUP
6682 035632 010137 001642 MOV R1,$TMP4 :0 WHILE READING A WORD
6683 035636 062737 177776 001642 ADD #=-2 . $TMPS
66866845 035644 000610 B8R MMERRG
6686 035646 012737 000001 0071634 MMERRS: MOV #1,8TMP]
6687 035654 010237 001642 MOV R2,$TMP4
6688 035660 062737 177776 001642 ADD #=2,$TMPL
6690 035666 012637 001636 MMERRG: MOV (SP)+,8TMP?
223} 035672 010537 001640 MOV RS.$STMP3
6693 035676 104020 ERROR 20
gggg 035700 000177 143732 JMP aSTMP2
6696 035704 MM32: :DONE!
6697
6698
6699
6700
6701 AR AR AR A R R AR R RN R AR R AN AR AR AR AAAR AN RN AR RN RN NS
2;8% ;*«TEST 35 CACHE ARBITRATION AND HIGH SPEED 1/0 TEST
> %
6704 ;*THIS IS A TEST OF:
6705 o 1. CACHE ARBITRATION
6706 S 2. THE MASS BUS AND UNIBUS PORTS TO THE CACHE
2;8; o 3. HIGH SPEED I1/0 THROUGH THE CACHF
]
6709 “x]T MAKE USE OF THE FOLLOWING DEVICES:
6710 I RS04
67211 o RPO4
6712 o RK0S
6713 * MASS BUSS TESTER
g;}g * UNIBUS EXERCISER
1

:«IF ANY OF THESE DEVICES ARE PRESENT AND WRITE ENABLED THF WilLL BE USED
;«IN THIS TEST. ONLY THE LOWEST WRITE ENABLED DRIVE NUMBER OF EACH DEVICE

(o Yo
~~
—
~NOo

6718 ;*WILL BE USED.
6719 o
6720 o CAUTION!!.
6721 o THIS TEST WILL WRITE ON THE DISKS IT USES. SO VITAL SYSTEMS
6722 o DISKS SHOULD BE REMOVED OR WRITE PROTECTED BEFORE RUNNING
2;52 o THIS DIJAGNOSTIC.

- %
6725 S«]F UNIT ZERO OF A PARTICULAR DEVICE IS WRITE PROTECTED THEN THIS TEST
2;39 s*WILL TRY TO USE UNIT ONE, ETC.

L i
6728 “+ALL AVAILABLE DEVICES ARE STARTED DOING TRANSFERS AT THE SAME TIME
6729 -xTO DJFFERENT PARTS OF MEMORY.
g;%? :*gﬁchegréCE HAS A CONTROL ROUTINE WHICH DRIVES THAT DEVICE THRUUGH

6732 * 1. WRITE A RANDOM DATA PATTERN IN MEMORY

»
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6733
673%
6735
6736
6737
6738
6739
6740
6741
6742
6743
6744
6745
6746
6747
6748
6749
6750
6751

5752
6753
6754
6755
6756
6757
6758
6759
6760
6761

6762
6763
6764

6765

6766
6767
6768
6769
6770
6771

6772
6773
6774

6775

035704
035706

035714
035716

035724
035730
035734
035740
035744
035746
035750
035752
035756
035762
035766
035772
035776
036002

036006
036014

036022
036026
0361132

1

SACHE #2 MACY)1 30A(1092)
=80 09:59 T

000004
012737

104414
113737

012700
012701
012702
012703

042352 055572

001502 00632

172340
077406
172300
000010

000200
000400
000600
001000
001200
001400
177600

000001
000060

042116
057066

177572
172516

13-MAR-80
35

L
[

-
L)
.

6.

LN B B NN B
(¥, ]

-
L4

.
L4
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CACHE ARBITRATION AND HIGH SPEED [/0 TEST

COPY THAT PATTERN ONTO THE DISK
WRITE CHECK THE DISK
READ THE PATTERN OFF THE DISK BACK INTO MEMORY

CHECK DATA

START OVER AT 1.
*EACH DEVICE [S CAUSED TO GO THROUGH THIS CYCLE A PREDETERMINED

;*NUMBER OF TIMES. THIS NUMBER ]S CONTAINED IN THE LOCATION,
:*CYCNT, AND CAN BE CHANGED BY THE USER AT THE CONSOLE TO ANY VALUE

:*HE DESIRES).
- %

: «INTERRUPTS ARE ENABLED SO THAT [T I35 POSSIBLE TO GET MANY DEVICES
;*DOING TRANSFERS AT ONCE.
- %

S «UNFORTUNATELY THE DEGREE TO WHICH FAULTS CAN BE ISOLATED IS
;*LIMITED BY THE FACT THAT THERE ARE MANY ELEMENTS, DEVICES, INVOLVED.

®
s
* W
r

. *THESE ERRORS

ARE REPORTED:
1. ALL DEVICE ERRORS
2. ALL DATA OR PARITY ERRORS

X
;*NOTE THAT THIS NOT INTENDED TO BE USED AS AN [/0 DEVICE DIAGNOSTIC!:
;*ALL THE DEVICES WHICH ARE USED ARE ASSUMED TO BF IN PROPER WORKING

;*CONDITION.

k4

L]
BE2X33222332323 2322232222232 2323223 222322t 2RdfRddtdst iRl ll s

TST35: SCOPE

MOV

RSET
MOVB

MOV
MOV
MOV
MOV
64%:

INTO: JSR

HTST36,SKAD

S$TSTNM,$TMPO

#X 1PARO RO
#774606,R1
#x IPDRO,R2
#10,R3
R1,(R2)+
R3,64%
(RO)+
#200, (RO) +
s
+
#1000, (RO) +
#1200, (R0O) +
#1400, (RO) +
#177600, (RO)

#1,34MMRO
260, 30K 3

PC.GTBINT
PC,SIZDEV
~(SP)

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

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

; THEMSELVES AS PHYSICAL
;ADDRESSES.

;INITIALIZE THE MEMORY BUFFER
JALLOCATION ROUTINES.

;GO DETERMINE WHAT DEVI(CtS ARE
JPRESENT.

JMAKE THE WAIT LOOP ArCESSABLE

SEQ 0149
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CExBDE .P11 13~MAR-80 09:59 T35 CACHE ARBITRATION AND HIGH SPEED 1/0 TEST SEQ 0150
g;gg 036034 012746 036304 MOV MATTLP ,~(SP) .TO AN 'RTI*,
6791 036040 012700 057460 INTY: MOV #RSLDFL RO :GET READY TO SEE WHAT DEVICES
6792 036044 012701 036234 MOV #RS4LCR,R1 ;ARE TO BE USED.
6793 036050 012702 036246 MOV #RSLSUN,R2
6796 036054 012703 036260 MOV WNRSLASS ,R3
g;gg 036060 012704 000005 MOV #5,R6
6797 036064 005011 INTZ2: (LR (R1) ;CLEAR THE UNIT NUMBER.
6798 036066 005012 CLR (R2) ;CLEAR THE COUNTER.
6799 036070 105710 TSTB (RO) ;1S THERE A DRIVE.
ggg? 036072 001447 BEQ INT6 ;BRANCH IF NOT.
6802 036074 111005 MOVB (RO) ,RS ;OTHERWISE DETERMINE A UNIT NUM.
6803 036076 104412 SAVREG
6804 036100 012700 000010 MOV #10,R0
6805 036104 005001 CLR R1
6806 036106 012702 000001 MOV #1,R2
6807 036112 030205 INT3: BIT RZ,R5
6808 036114 001405 BEQ INT4
6809 036116 010137 036230 MOV R1,INTMP]
5810 036122 104413 RESREG
6811 036124 000137 036144 JMP INTS
6812 036130 005201 INT4:  INC R1
6813 036132 006302 ASL R2
6814 036134 077012 SOB RO, INT3
6815 036136 104413 RESREG
gg}g 036140 000137 036212 JMP INT6
6818 036144 013711 036232 INT5: MOV CYCNT, (R1) ;FOUND THE DRIVE SO SET UP THE
6819 036150 020127 036234 P R1,#RS4(R
6820 036154 001001 BNE 18
6821 036156 006311 ASL (R1)
6822 036160 020127 036236 1%: cMP R1.#RP4CR
6823 036164 001001 BNE 2%
6824 036166 006311 ASL (R1)
6825 036170 020127 036240 2%: CMP R1 #RH4CR
6826 036174 001001 BNE 3$
6827 036176 006311 ASL (R1)
6828 036200 012746 000340 3%: MOV #340,-(SP) ;PASS COUNT AND MAKE THE DRIVER
6829 (036204 011346 MOV (R3) ,~(SP) ;ACCESSIBLE BY A *RTI".
ggg? 036206 013712 036230 MOV INTMP1, (R2)
6832 036212 005200 INT6:  INC RO
6833 036214 005721 TST (R1)+ :MOVE THE POINTERS TO THE NEXT DEVICE.
6834 036216 022223 M (R2)+,(R3)+
6835 036220 000240 NOP
6836 036222 077460 S08 R4, INT?
6837
6838
6839 036224 000240 NOP
6840 036226 000002 RTI ;START THE TEST!
o
6843 ;THESE ARE SOME TABLES THAT ARE USED TO CONTROL AND SET UP THIS TEST,
6844 036230 000000 INTMP1: _WORD 0




I
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CEXBOE .P11

036232

13-MAR-80 09:59

000010

000000
0000GO

000230
005737
001374
005737
001371
005737
001366
005737
001363
005737
001360

000137

000240
012737
012737
012737

036242
036244
036236
036234
036240

042350

007007 037156
006006 037160
005005 036632

12

T35 CACHE ARBITRATION AND HIGH SPEED [/0 TEST

CYCNT: .WORD

RS4(R: .WORD
RP4LCR: .WORD
RH4CR: .WORD
RKSCR: .WORD
UBECR: .WORD
RS4SUN: .WORD
RP4SUN: .WORD
RH4SUN: .WORD
RKSSUN: .WORD
UBESUN: .WORD
SETBLE=RS4ASS
RS4ASS: .WORD
RP4LASS: .WORD
RH4ASS: .WORD
RKSASS: .WORD
UBEASS: .WORD
RS4RB: .WORD
RP4RB: .WORD
RH4RB: .WORD
RKSRB: .WORD
UBERB: .WORD

—t
o

lelololelelelelelele

DRRS4
DRRP4&
DRRH4
DRRK5
DRUBE

elelelele

; THE PASS COUNT:!!!
;PASS COUNT FOR EA(CH DEVICE.

;THE DRIVE NUMBER USED FOR EACH
;DEVICE.

;STARTING ADDRESSES OF EACH DRIVER.

JWRITE AND READ BUFFERS OF EACH DEVICE.

;THIS 1S THE WAIT ROUTINE. COME HERE WHEN WAITING FOR AN INTERRUPT
.OR WHEN DONE, ABL THE PASS COUNTS HAVE GONE TO ZERO.

WAITLP: SPL
TST
BNE
TST
BNE
TST
BNE
TST
BNE
TST
BNE

JMP

RK5CR
WAITLP
UBE(R
WAITLP
RP4CR
WAITLP
RS4CR
WAITLP
RH4(CR
WAITLP

INDONE

;LOWER THE PRIORITY.
JWAIT FOR INTERRUPT OR ZERO PASS COUNT.

JFINISHED ! !

;THIS IS THE RS4 DRIVER ROUTINE USED IN THE CACHE [/0 ARBITRATION

JTEST.

DRRS4: NOP
MOV
MOV
MOV

#7007 ,DRS4T]
#6006,.DRS4T?
#5005 ,RS4AA3

JINITIALIZE THE RANDOM DISK ADDRESS
:GENERATER.

SEQ 0151




J
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CExBOE

6901
6902
6903

P

036374
036376
036400
036402

13-MAR-80 09:59

000240
000240

042232
036272
000014

037156
037160
054272
054370
054372

036246
037027
036655
036721
036765

037156

036664
036730

036632

054370
054372

037156
03716C

RS4LAA:

RS4LAAZS:
RS4AAT :
RS4AALZ:

12

CACHE ARBITRATION AND HIGH SPEED [/0 TEST

NOP
NOP
SAVREG
JSR
. WORD

RESREG

WRRAND
.WORD
.WORD
.WORD
.WORD
INC

NOP
SPL

DRS4T1,SHINUM
DRS4 T2, $LONUM
PC, SRAND

SHINUM DRS4 T
8LONUH.DR84T2

RS4SUN,R2
R2.RS4112
R2,RS54BB
R2 .RS4HH
R2 ,RS4NN

DRS4T1,R3
DRS4T2 R4
R3,RS4CC
R3,RS54113
R3,RS411
R3,RS400
R&4 ,RS4DD
R4 ,RS4JJ
R& ,RS4114
R&4 ,RS4PP

R1.RS4AAT
R1.,RS4EE
R1,RS4KK
R1,RS4QQ
R1,RS4115
RO,RS4RR
RO,RS4116
RO,RS4AA2
RO ,RS4FF
RO,RS4LL

4000
RS4AA3

7

JGET A MEMORY BUFFER.

:GET A RANDOM DISK ADDRESS.

;SET UP THE DEVICE UNIT NUM.

;SET UP THE DISK ADDRESS.

;SET THE MEMORY ADDRESS.

sFILL THE MEMORY BUFFER WITH RANDOM DATA,

-

SEQ 0152




CEXBO-t

11/70 CACHE #2 MACY!1 30A(1052)

CEXBDE .P11

6957
6958
6959
6960
6961

6962
(963
6964
6965
6966
6967
6968
6969
6970
6971

6972
6973
6974
6975
6976
6977
6978
6979
6980
6981

6982
6983
6984
6985
6986
6987
6988
6989
6990
6991

6992
6993
6994
6995
6996
6997
6998
6999
7000
7001

036652
036654
036655
036656

037014
037016

13-MAR-80 09:59

104426
161
000

000000

000000

000000

000000

004000

036706

000240
004737 037104
005066 000002
000002

000240
004737 037104

000237
104426

151

000
000000
000000
000000
000000
004000
036752

000240
004737
005066
000002

000240
004737

027104
000002

037104

000237
104426

171

000
000000
000000
000000
000000
004000
037016
000240
004737

005066
000002

004737 037104

037104
000002

13-MAR-80

T35

RS4B8:
RS4(CC:
RS4DD:
RS4EE :
RS4FF :

RS4GG:

RS4HH:
RS4II:
RS4JJ:
RS4KK :
RS&LL:

RS4MM:

RS4NN:
RS400:
RS4PP:
RS4QQ:
RS4RR:

RS4111:

K 12
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CACHE ARBITRATION AND HIGH SPEED [/0 TEST
;GET THE RS4 TO DO THE TRANSFER FROM MEMURY

CALRSG
.BYTE
.BYTE
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

PC RS4YY
2(SP)

PC,RS4YY

PC,RS4YY
2(SP)

PC,RS4YY

PC,RS4YY
2(SP?

PC,RS4YY

;G0 DO SOMETHING ELSE WHILE WAITING
;FOR THE INTERRUPT!

;SEE IF THERE WERE ANY ERRORS.

;D0 THE WRITE CHECK

;DO SOMETHING ELSE WHILE WAITING FOR INTERRUPT.

;SEE IF THERE WERE ANY ERRORS.

:READ THE DISK.

;DO SOMETHING ELSE WHILE WAITING FOR THE INTER.

SEQ 0153

]
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(ExBOE .P11 13-MAR-80 09:59 T35
;g;z 037022 000237 SPL 7
7015 037024 104426 CALRS4
7016 037026 151 BYTE 151
7017 037027 000 RS4112: .BYTE O
7018 037030 000000 RS4113: .WwORD O
7019 037032 000000 RS4114: .WORD O
7020 037034 000000 RS4115: .WORD O
7021 037036 000000 RS4116: .WORD O
7022 037040 004000 .WORD 4000
7023 037042 037060 .WORD  RS4SS
7026 037044 000240 NOP
7025 037046 004737 037104 JSR PC,RS4YY
7026 037052 005066 000002 CLR 2(SP)
;85; 037056 000002 RT]
7029 037060 000240 RS4SS: NOP
;8%? 037062 004737 037104 JSR PC,RS4YY
7032 037066 005337 036234 DEC RS4CR
7033 037072 001001 BNE RS4XX
;8;2 037074 000002 RTI
7036 037076 000240 RS4XX: NOP
;8%; 037100 000137 036374 JMP RS4AA
7039 037104 000240 RS4YY: NOP
7040 037106 005737 061004 TST RS4ER1  SEE IF
;82; 037112 001420 BEQ RS4Z2
7063 037114 000237 SPL [4
7044 037116 005037 036234 CLR RS4CR
72045 037122 013737 061006 001634 MoV RS4ERZ,$TMP1
7046 037130 013737 061012 001640 MOV RS4ER4,$TMP3
7047 037136 013737 061010 001636 MOV RS4ER3,$TMP?2
7048 037144 104154 ERROR 154
7049 037146 000230 SPL 0
7050 037150 005726 TST (SP)+
7051 037152 000002 RTI
72052
7053
7054 037154 000207 RS4ZZ: RTS PC
7055

DRS4TT: WORD 0
DRS4TZ2: .WORD O

7056 037156 000000
7057 037160 000000

7058

7059

7060

7061 :THIS IS THE RP4 DRIVER ROUTINE
7062 cTEST.

7063

7064 037162 000240 DRRP4: NOP

7065 037164 012737 004004 037770 MOV #4004 ,DRP4TT
7066 037172 012737 003003 037772 MOV #3003 ,DRP4T?
7067 037200 012737 002002 037444 MOV #2002 ,RP4LAAS

7068

CACHE ARBITRATION AND HIGH SPEED 1/0 TEST

;SEE IF ANY ERRORS OCCURRED.
;DECRIMENT THE PASS COUNT.

;IF NOT DONE CONTINUE.
;IF DONE GET QUT.

JRESTART.

ANY ERRORS OCCURRED.
;1F NOT THEN RETURN TO CALL.

;IF YES THEN CLEAR THE PASS COUNT.
;AND MAKE AN ERROR CALL.

;JRETURN TO WAIT LOOP, DROPPING THIS DEVICE
:FROM THE TEST.

; THERE WERE NO ERRORS.

USED IN THE CACHE I1/0 ARBITRATION

JINITIALIZE THE RANDOM DISK ADDRESS
;GENERATER.

SEQ 0154




CExBD-E 1'’70
CExBOE .P11

7069 037206
7070 037210
7071 037212
7072 037214
7073 037220
7074 037222
7075 037226
7076 037230
7077

7078 037234
7079 037236
7080 037244
7081 037252
7082 037256
7083 037264
7084 037272

7086 037274

7090 037314

7092 037320
7093 037324

7103 037370
7104 037374
7105 037400
7106 037404
7107 037410
7108 037414
037420
037424
237430
037434

037440

037642
037444
037446
037450
037452
037454

2123 037460
7124 0374672

NNNNNNNNTNNNNNY
o d e e o B d b d ok
de—a_._a_n_a_a_n_l_ag
=2 OV YO NS W O

CACHE #2
13-MAR-80

000240
000240
104412
004737
036274
013701

005000
073027
00023/
013737
013737
004737
013737

013737
000230

013702
110237
110237
110237
110237

013703
013704
010337
010337
010337

QOO0 OO00O0 O
P Qi Gour Pr-Phuar Guss G Snrg
o
Jrd
L)
~

M
MACY'1 30A(1052)T3;3—HAR-80 10:38 PAGE 130

09:59

042232
036276
000014

037770
037772
054272
054370
054372

036250
037641
037467
037533
037577

037770
037772
037470
037642
037534
037600
037472
037536
037644
037602

037446
037474
037540
037604
037646
037606
037650
037450
037476
037542

037444

054370
056372

037770
037772

RP4LAA :

RP4LAAZ: .
RP4LAAT: .
RPLAAZ: .

12

CACHE ARBITRATION AND HIGH SPEED /0 TEST

NOP
NOP
SAVREG
JSR
. WORD
MOV
CLR
ASHC

SPL
MOV
MOV
JSR
MOV
MOV
SPL

MOV

MoV
MOVB
MOVB
mMovB

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
Mov
MOV
MOV
MOV
MOV
MOV
MOV

RESREG

PC,GE TBUF
RP4RB
RP4RB,R1
RO
#12..RO

7

DRP4T1, SHINUM
DRP4T2, SLONUM
PC,$RAND
$HINUM_ DRP4 T
BLONUH,DRP4T2

;sGET A MEMORY BUFFER.

;GET A RANDOM D]ISK ADDRESS.

RP4SUN,R2
R2.RP4112
R2.RP4BB
R2 ,RP4HH
RZ .RP4NN

DRP4T1,R3
DRP4T2 R&
R3.RP4(C
R3,RP4113
R3.RP4I1
R3,RP400
R& ,RP4DD
R4 ,RP4JJ
R4 ,RP4114
R4 ,RP4PP

R1,RP&AAT
R1_RP4EE
R1,RP4KK
R1,RP4QQ
R1,RP4115
RO,RP4RR
RO,RP4116
RO,RP4AA2
RO,RP4FF
RO,RP4LL

0
0

4000
RPLAAS

7

sSET UP THE DEVICE UNIT NUM.

;JSET UP THE DISK ADDRESS.

:SET THE MEMORY ADDRESS.

;FILL THE MEMORY BUFFER WITH RANDOM DATA,

SEQ 0155




LEXBD-E
(EXBOE .

7°25
7126
7127
7128
7129
7130
/13

7132
7133
7134
7135
7136
7137
7138
7139
7140
71461

7142
72143
7144
7145
7146
7147
7148
7149
7150
7151

7152
7153
7154
7155

7156
7157
7158
7159
7160
7161

7162
7163
7164
7165
7166
7167
7168
7169
7170
7171

7172
7173
7174
7175
7176
71727
7178
7179
7180

11/70 CACHE #2 MA(CY'1 30A(’352)

P11

037464
037466
037467
037470
037472
037474
037476
037500
037502

037504
037506
037512
037516

037520
037522

037526
037530
037532
037533
037534
037536
037540
037542
037544
037546

037550
037552
037556
037562

037564
037566

037572
037574

037610
03761¢

037614
G37616
17622
0. '626

037650

13-MAR-80 09:59

104427
161
000

000000

000000

000000

000000

004000

037520

000260
004737 037716
005066 000002
000002

000240
004737 037716

000237
104427
151
000

037716
000002

037716

037630

000240
004737
065066
010002

004737 037716

037716
000002

13-HAR 80

RP4LBB:
RP&4&CC:
RP4LDD :
RP4LEE :
RP4FF :

RP4GG:

RP&4HH:
RP4II:
RP4JJ :
RP4KK :
RP4LL :

RP4&MM:

RP4NN:
RP400:
RP4PP:
RP4QQ:
RP4RR:

RP4111:

N 12
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CACHE ARBITRATION AND HIGH SPEED 1/0 TEST
;GET THE RP4 TO DO THE TRANSFER FROM MEMOURY

CALRP4

SPL
CALRP4
.BYTE
.BYTE

.WORD
. WORD

.WORD
. WORD

JSR
CLR
RTI

JSR

PC,RP&YY
2(SP)

PC.RP4LYY

PC,RP4YY
2(SP)

PC,RP4YY

OOOOO:; ~
—

PC ,RP4YY
2(SP)

PC,RP&LYY

;GO DO SOMETHING ELSE WHILE WAITING
sFOR THE INTERRUPT!

;SEE IF THERE WERE ANY ERRORS.

;DO THE WRITE CHECK

;DO SOMETHING ELSE WHILE WAITING FOR INTERRUPT.

;SEE IF THERE WERE ANY ERRORS.

:READ THE DISK.

;DO SOMETHING ELSE WHILE WAITING FOR THE INTER.

SEQ 0156




(ExBD-t
(EXBDE .

7181
7182
7183
7184
7185
7186
7187
7188
7189
7190
7191
72192
7193
72194
7195
7196
7197
7198
7199
7200
7201
7202
7203
7204
7205
7206
7207
7208
7209
7210
7211
7212
7213
7214
7215
7216
7217
7218
7219
7220
7221
7222
7223
7224
7225
7226
7227
7228
7229
723¢
7231
7232
7233
7234
7235
723%6

117720 CACHE #2 HA(Y‘T 30A(1052)

P11
037634

037636
037640
037641
037642
037644
037646
037650
037652
037654
037656
037660
037664
037670

037677
037674

037700
037704
037706

037710
037712

037716
037720
037724

037726
037730
037734
037742
037750
037756
037760
037762
037764

037766

037770
037772

037774
037776
(40004
040012

13-MAR-80 09:

000237

106427
151

000240
012737
012737
012737

037716
000002

037716
036236

037206

060034

036236

060036 001634
060042 001640
060040 001636

070070 040562
060060 040564
050050 040236

13-MAR-80
T35

RP4SS :

RP4LXX:

RP4YY:

RP427:

DRP4T] :
DRP4TZ:

:THIS IS THE RH4 DRIVER ROUTINE

;TEST.
DRRH4 :

10:38 PAGE 133

13

CACHE ARBITRATION AND HIGH SPEED /0 TEST

SPL

CALRPS
.BYTE

: JBYTE
: .WORD
: .WORD
: JWORD

.WORD
.WORD
. WORD
NOP
JSR
CLR
RTI

NOP
JSR

DEC
BNE
RTI

RTS

.WORD
.WORD

NOP
MOV
MOV
MOV

7

51

QOO0

4000
RP4SS

PC ,RP4LYY
2(SP)

PC.RP4YY

RP4CR
RP&XX

RP4AA

RP4ERT ; SEE
RP&4ZZ

7

RP4(CR

RP4ERZ ,$TMP]
RPLER4L ,$TMP3
RP4ER3, $TMP2
355

(SP)+

PC

0
0

#70070,DRH4T]

IF

#60060,DRH4T2
#50050,RH4AA3

;SEE IF ANY ERRORS OCCURRED.
;DECRIMENT THE PASS COUNT.

;IF NOT DONE CONTINUE.
;If DONE GET OUT.

JRESTART.

ANY ERRORS OCCURRED.
; IF NOT THEN RETURN TO CALL.

;IF YES THEN CLEAR THE PASS (OUNT.
;JAND MAKE AN ERROR CALL.

;RETURN TO WAIT LOOP, DROPPING THIS DEVICE
;FROM THE TEST.

;THERE WERE NO ERRORS.

USED IN THE CACHE /0 ARBITRATION

JINITIALIZE THE RANDOM D]SK ADDRESS
;GENERATER.

SEQ 0157




CExBD-E
.P1

(ExBOt

7237
7238
7239
7240
7241

7242
7243
7244
7245
7266
7267
7248
72469
7250
7051

7052
7253
7254

7255
7256
7257
7258
7259
7260
7261

11770 CACHE #2
13

MACY!1 30A(1052)
: T3

~MAR-80 09:59

0N0240
000240
104412
004737
036276
0137C1
005000
073027
000237

013737
013737

013702
110237
110237
110237
110237

013703

104413
104425
000000

000000
000000
006000
005237

000240
000237
104430
161
000
000000

054372

036252
040433
040261
040325
040371

040372

040240
040266
040332
040376
040440
040400
040442
040242
040270
040334

040236

054370
054372

040562
040564

RHGAA :

RHGAAS :
RH4GAAT :
RHGAAL :

RH4AB :
RH4CC( :

¢ 13
%S-HAR-BO 10:38 PAGE 133

CACHE ARBITRATION AND HIGHM SPEED /0O TEST

NOP

NOP
SAVREG
JSR
. WORD
MOV
CLR
ASHC

SPL
MO/
MOV
JSR
MOV
MOV
SPL

MOV

MOvVB
MOVB
MOVB
MOVB

MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MoV

RESREG

WRRAND
.WORD
. WORD
. WORD
. WORD
INC

NOP
SPL
CALRH4
.BYTE
.BYTE
.WORD

PC,GE TBUF :GET A MEMORY BUFFER,
RH4RB

RH4RB R

RO

#12..R0O

7 :GET A RANDOM DISk ADDRESS.
DRH4T T, SHINUM

DRH4TZ2, SLONUM

PC,SRAND

SHINUM,DRH4 T

BLONUH.DRHLTZ

RH4SUN ,R2 JSET UP THE DEVICE UNIT NUM,
R2 ,RH4112
R2 ,RH4BB
RZ2 ,RH4HH
R2,RH4NN

DRH4T1,R3 ;SET UP THE DISK ADDRESS.
DRH4TZ R4

R3.RH4CC

R3.RH4113

R3,RH411

R3,RH400

R1,RHLAAT :SET TH® MEMORY ADDRESS.
R1,RH4EE

R1,RH4KK

R1,RH4QQ

R1,RH4115

RO,RH4RR

RO,RH4116

RO ,RHAAAZ

RO ,RH4FF

RO,RH4LL

JFILL THE MEMORY BUFFER WITH RANDOM DATA,
0
0

0
4000
RH4AA3Z

I4
;GET THE RH4 TO DO THE TRANSFER FROM MEMORY

161

0

0

i

'

s?o 0158

'
i
!
I
1
1
)
!
!
’




(ExBD-¢

(EKBDc

7293
7294
7295
7296
229/
7298
7299
7300
7301
7302
7303
7304
7305
2306
7307
7308
7 W9
7310
73N
7312
7313
7714
7315
7316
7317
7318
7319
7320

P

040264
040266
040270
040272
040274

11770 CACHE #2 MA(Y'? 30A(1052)T

13-MAR-80 09:59

000000
000000
000000
004000
040312
000240
004737 040510

005066 000002
000002

000240
004737 040510

000237
104430
171

004737 040510
005066 000002

004737 040510

004737 040510
005066 000002

004737 040510

RH4DD :
RH4EE :
RHGFF ¢

RH4GG:

RH4HH :
RH4I T :
RH&JJ :
RH&GKK :
RH4LL :

RHLMM :

RH4NN :
RH400:
RH4PP :
RH4QQ:
RH4RR :

RH4111:

D
3;3-—HAR--80 10:38 PAGE 134

13

CACHE ARSITRATION AND HIGH SPEED 1/0 TEST

0

0

0
4000
RH4GG

PC,RH4YY

2(SP)
;GO DO SOMETHING ELSE WHILE WAITING
JFOR THE INTERRUPT.

PC,RH4YY JSEE IF THERE WERE ANY ERRORS.

7
;DO THE WRITE (HECK

PC RHLYY
2(SP)

;DO SOMETHING ELSE WHILE WAITING FOR INTERRUPT.

PC,RH4YY JSEE IF THERE WERE ANY ERRORS.

;READ THE DISK.

SE,R?QYY
SP
;D0 SOMETHING ELSE WHILE WAITING FOR THE INTER.
PC,RHLYY
7

171

v . 0159
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CACHE ARSITRATION AND HIGH SPEED [/0 TEST

PC,RHAYY
2(SP)

PC,RH4YY

RH4CR
RH4 XX

RH4AA

RH4ERT [ SEE IF

RH4ZZ

7

RH4LR
RH4ERZ ., $TMP1
RH4ERSG ,$TMP3
RH4ERS,$TMP?
156

0

(SP)+

PC

0
0

JSEE IF ANY ERRORS OCCURRED.

;DECRIMENT THE PASS COUNT.
;IF NOT DONE CONTINUE.
;IF DONE GET OUT!

JRESTART.

ANY ERRORS OCCURRED.

:IF NOT THEN RETURN TO CALL.

;IF YES THEN (CLEAR THE PASS (COUNT.
JAND MAKE AN ERROR (ALL.

;RETURN TO WAIT LOOP, DROPPING THIS DEVICE
;FROM THE TEST.

;THERE WERE NO ERRORS.

;THIS 1S THE RKS DRIVER ROUTINE USED IN THE CACHE 1/0 ARBITRATION

TEXBD=E  11/70 (ACHE #2 MACY'1 30A(1052) _13-MAR-80

C(EXBDE P11 13-MAR~80 09:59 T35
7349 040433 000 RH4112: .BYTE
7350 040434 000000 RH4113: .WORD
7351 040436 000000 RH4T14: .WORD
7352 040440 000000 RHL175: .WORD
7353 040442 000000 RH4116: .WORD
7356 040444 Q04000 .WORD
7355 040446 040464 .WORD
7356 040450 000240 NOP
7357 040452 004737 040510 JSR
7358 040456 005066 000002 CLR
;ggg 040462 000002 RTI
7361 040464 000240 RH4SS: NOP
;%2% 040466 004737 040510 JSR
7364 040472 005337 036240 DEC
7365 040476 001001 BNE
;229 040500 000002 RT]
7368 040502 000240 RH4XX: NOP
;ggg 040504 000137 040020 JMP
7371 040510 (00240 RHAYY: NOP
7372 040512 005737 063500 TST
;%;2 040516 001420 BEQ
7375 040520 000237 SPL
7376 040522 005037 036240 CLR
7377 040526 013737 063502 001634 MOV
7378 040534 013737 063506 001640 MOV
7379 040542 013737 063504 001636 MOv
7380 040550 104156 ERROR
7381 040552 000230 SPL
7382 040554 005726 TST
7383 0405.6 000002 RT]
/384
7385
;%gg 040560 000207 RH4ZZ. RIS
7388 040562 000000 DRH4T1: .WORD
7389 040564 000000 DRH4TZ2: _WORD
7590
739N
7392
7393
7394
7395 s TEST.
7396
7397 040566 000240 DRRKS5: NOP
7398 040570 012737 030030 041374 MOV
7399 040576 012737 040040 041376 MOV
;28? 040604 012737 050050 041050 MOV
76402 040612 000240 RK5AA: NOP
7403 040614 000240 NOP
76404 040616 1044172 SAVREG

#30030,DRK5T1
#40040,DRK5T2
#50050,RK5AA3

;INITIALIZE THE RAND(M DISK ADDRESS
s GENERATER.

SEQ 0160




(ExBD-E

CExBOE.P11

040620 004737
0640624 036300
060626 013701
040632 005000
0460634 073027
060640 000237
040642 013737
040650 013737
040656 004737
040662 013737
04604670 013737
040676 000230

7605
7606
2607
7408
76409
7610
2411

7612
7413
7614
7615
7416
7617
7418
7419
7420
7621

74622
76423
7624
7625
7626
72427
7428
7429
76430
7431

7632
7433
7434
7435
7436
76437
7438
76439
7440
7441

7442
7643
74464
2645
7446
7647
7448
7649
7450
76451

7652
7453
7654
7455
7656
7457
7458
7459
7460

041000

RRRERR

11/70 CACHE #2

ooooog
RORD — —
SR3RS
00000000
—

W

~

041034 010037
041040 010037

MACY11 30A(1052)
13-MAR-80 09:59 T3

0642232
036300
000014

041374
041376
05427°
054370
054372

036254
0641245
041073
041137
041203

50

ok cd md o b b bk =
= =ONNNN— =0 NN
OO SOOI

041050

054370
054372

041374
041376

RKSAA3:
RKSAAT:
RKSAA? :

RK5B8:

;3-HAR-80

F 13
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CACHE ARBITRATION AND HIGH SPEED 1/0 TEST

JSR

. WORD

MOV
CLR
ASH(

SPL
MOV
MOV
JSR
MOV
MOV
SPL

MOV

MOV
MOVB
MOVB
MOVB

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

RESREG

WRRAND
.WORD
.WORD
. WORD
.WORD

INC

NOP
SPL

CALRKS
.BYTE
.BYTE

PC , GE TBUF
Rk 5RB

DRKST1,SHINUM
DRKST2 , SLONUM
PC,$RAND

$HINUM,DRKST?
BLONUH.DRKSTZ

RKSSUN ,R2
R2.RKS112
R2.RKSB8B
RZ .RKSHH
RZ ,RK5NN

DRK5T1,R3
DRK5TZ2,R4
R3,RK5CC
R3.RK5113
R3,RK511
R3,RK500
R4 ,RKS5DD
R&4 ,RKSJJ
R4 ,RK5114
R4 ,RK5PP

R1,RK5AA1
R1,RKSEE
R1,RK5KK
R1.RK5QQ
R1,RKS5115
RO,RK5RR
RO,RK5116
RO,RK5AAZ
RO.RK5FF
RO.RKSLL

0

0

0

4000
RK5AA3

7

:GET A MEMORY BUFFER.

sGET A RANDOM DISK ADDRESS.

;SET UP THE DEVICE UNIT NUM.

JSET UP THE DISK ADDRESS.

;SET THE MEMORY ADDRESS.

JFILL THE MEMORY BUFFER WITH RANDOM DATA.

;GET THE RKS TO DO THE TRANSFER FROM MEMURY

103
0

SEQ 0161

|

|




ExBD~-¢

£ xBOt

7661
7462
76463
766k
7465
7466
7667
7668
7669
7470
7471
70672
76473
7674
76475
7476
76477
7478
7479
7480
7481
7482
7483
7484
7485
7486
7487
7488
7489
7490
76491
7492
7493
7494
7495
7496
7497
7498
7499
7500
7501
7502
/'S03
7504
7505
7506
7507
7508
7509
7510
7511
7512
7513
7514
7515
7516

PN

041074
041076

— e i
— ek b

P I I I
b i e e e
None RGOS

—
N O

— el el el ) il b ) b
— md el el ) el el e — —d

NN NNOONENO

— el amed
—— el b

—
Eaiﬁzgﬁgaf Rﬂg gyyynuw \numhx\bl~uﬁgyyx [AS 1,V

— e e ) ) md wd —d el —add el b
OO

RR RRRR RRRRRRRRRR KRR RRRER RRRRRRRRRR RR RRRR ERRR
OO

SR
S¥

®
-
LAY
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N

11/70 CACHE #2 MACY'1 30A(1052)
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000000
000000
000000
000000
004000
0461124
000240
004737 041322

005066 000002
000002

000240
004737 061322

000237
104431
107

041322
000002

041322

041322
000002

061322

13-MAR-80

T35

RKSCC:
RKSDD:
RKSEE :
RKSFF :

RK5GG:

RKSHH:
RKS11:
RKS5JJ:
RKSKK :
RKSLL :

RKSMM:

RKSNN.
RKS00:
RK5PP:
RKS5QQ:
RK5RR:

RK5111:

G 13
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RT]

JSR
SPL

CALRKS

0

0

0

0
4000
RKS5GG

PC,RK5YY

2(SP)
;GO DO SOMETHING ELSE WHILE WAITING
JFOR THE INTERRUPT!

PC,RKSYY ;SEE IF THERE WERE ANY ERRORS.

;D0 THE WRITE CHECK

PC ,RK5YY
2(SP)

;DO SOMETHING E SE WHILE WAITING FOR INTERRUPT.

PC,RKSYY ;SEE IF THERE WERE ANY ERRORS.

~

;READ THE DISK.

o
(V)

DéOQOOO—'
(&)

X
N
—
-t
Y

ST

:DO SOMETHING ELSE WHILE WAITING FOR THE INTER.
PC,RKSYY
7

SEQ 0167

I
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CEXBDE P11 13-MAR-80 09:59 135 CACHE ARBITRATION AND HIGH SPEED [/0 TEST SEQ 063
7517 041244 107 LBYTE 107
7518 041245 000 RKS5112: .BYTE ©
7519 041246 000000 RK5113: WORD O
7520 041250 Q00000 RKS114: .WORD O
7521 041252 000000 RKS115: .WORD O
7522 0412564 Q00000 RKS5116: .WORD O
7523 041256 004000 LWORD 4000
7526 041260 041276 .WORD  RKSSS
7525 041262 000240 NOP
7526 041264 004737 061322 JSR PC,RKS5YY
7527 041270 005066 000002 (LR 2(SP)
;ggg 041274 000002 RTI
7530 041276 000240 RKS5SS: NOP
;gg; 041300 004737 041322 JSR PC,RKSYY :SEE IF ANY ERRORS QCCURRED.
7533 041304 005337 036242 DEC RKSCR :DECRIMENT THE PASS COUNT.
753 041310 001001 BNE RKSXX :1F NOT DONE CONTINUE.
;ggg 041312 000002 RT] :If DONE GET QUT!
7537 041314 000240 RKSXX: NOP
;g%g 041316 000137 040612 JMP RKSAA :RESTART,
7540 041322 000240 RKSYY: NOP
7541 041324 005737 061740 TST RKSER1 :SEE IF ANY ERRORS OCCURRED.
;22% 0461330 001420 BEQ RK572 :1F NOT THEN RETURN TO CALL.
7544 041332 000237 SPL 7
7545 041334 005037 036242 CLR RKSCR :1F YES THEM CLEAR THE PASS COUNT.
7546 04130 013737 061742 001634 MOV RKSERZ,$TMP1 :AND MAKE AN ERROR CALL.
7547 041346 013737 061746 001640 MOV RKSER4G ,$TMP3
7548 041354 013737 061744 007636 MOV RKSER3,$TMP?
7549 041362 104160 ERROR 160
7550 041364 000230 SPL 0
7551 041366 005726 TST (SP)+
7552 041370 000002 RTI :RETURN TO WAIT LOOP, DROPPING THIS DEVICE
;222 :FROM THE TEST.
;ggg 041372 000207 RKS5ZZ: RTS PC -THERE WERE NO ERRORS.
7557 041374 000000 DRKST1: .WORD O
7558 041376 000000 DRKST2: .WORD O
7559
7268
;gg% :Ig§§ IS THE UBE DRIVER ROUTINE USED IN THE CACHE 1/0 ARBITRATION
7564 041400 012737 050050 041746 DRUBE: MOV #50050.DUBET1  ;INITIALIZE THE RANDOM DATA
7565 041406 012737 060060 041750 MOV #60060.DUBET2  :GENERATER.
;22? 06141« 012737 070070 041554 MOV #70070,UBEAAS
7568 041422 1046412 UBEAA: SAVREG
7569 04614246 004737 042232 JSR PC.GETBUF :PICK UP A MEMORY BUFFER
;g;? 061430 036302 .WORD UBRERB

7572 041432 013701 036307 MOV UBERB.,R1 ;COMPUTE THE MEMORY ADDRESS.
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7573 041436 005000
75764 041440 073027
7975 0414646 010137
7576 041450 010137
7577 041454 010137
7578 0416460 010037
7579 041464 010037
;gg? 041470 010037
7582 0461474 000237
7583 Q41476 013737
7584 041504 013737
7585 041512 004737
7586 041516 013737
7587 041526 013737
7588 041532 000230

7589

7590 041534 013703
7591 041540 010337
7592 041544 010337
7593

7594 041550 104413
7595

7596 0461552 104425
7597 041554 000000
7598 041556 000000
7599 041560 000000
7600 041562 004000
7601 041564 005237
7602

7603 041570 000237
7604 041572 104432
7605 041574 042543
7606 041576 000000
7607 041600 000000
7608 041602 000000
7609 041604 000000
;g}? 041606 010000
7612 041610 041624
7613

7614 041612 004737
7615 041616 005066
;g}g 041622 000002
7618 041624 004737
7619

7620 041630 000237
7621 041632 104432
7622 041634 042543
7623 041636 000000
7624 041640 000000
7625 041642 000000
7626 041644 000000
7627 0461646 010000
7628 041650 041664

l
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000014
041556
041602
061642
0461560
0461604
0461644

041746
0461750
054272
054370
0546372

0461746
041640
041600

041554

041704
000002

041704

056370
056372

041746
046175C

135

UBEAASZ: .
UBEAAT: .,
UBEAAZ: .

UBERB:

UBECCC: .

UBEDD:
UBEEE :

UBEFF :

UBEGG:
UBEHH:
UBE]]:
UBEJJ:

13
CACHE ARBITRATION AND n!GH SPEED 1/0 TEST

CLR RO
ASH( #12. RO
MOV R1,UBEAAT
MOV R1,UBEDD
MOV R1,UBEII
MOV RO,UBEAAZ
MOv RO,UBEEE
MOV RO, uUBEJJ
SPL 7
MOV DUBET1,$SHINUM
MOV DUBE T2, SLONUM
JSR PC,$SRAND
MOV $HINUM,DUBET1
MOV $LONUM,DUBE T2
SPL 0
MOV DUBET1,R3 :SET THE UNIBUS TESTER DATA REG.
MOV R3,UBEHH
MOV R3,UBECCC
RESREG
WRRAND SFI1LL THE MEMORY BUFFER WITH
WORD O ;RANDOM DATA.
WORD O
WORD O
WORD 4000
INC UBEAA3
SPL 7
CALUBE ;DO A READ MEMORY FUNCTION.
JWORD 42543
WORD 0
WORD 0
WORD 0
.WORD O
.WORD 10000
.WORD  UBEFF
JSR PC.UBEYY
CLR 2(SP)
RTI ;GO DO SOMETHING ELSE WHILE
;WAITING FOR INTERRUPT.
JSR PC,UBEYY
SPL I
CALUBE ;DO A WRITE MEMORY FUNCTION.
MWORD 42543
.WORD O
WORD O
.WORD O
WORD O
.WORD 10000
.WORD  UBEKK

SEQ 0164




CExBO-t

CExXBOE

7629
76 50
7631
7632
7633
7634
7635
7636
7637
7638
7639
7640
7641
7642
7643
7644
7645
7646
7647
7648
7649
7650
7651
7652
7653
7654
7655
7656

P11

0461652
041656
0461662

—

RR RRRRRRRRR R

——
NN
N

SRITY

JJJS
N

RRRRRRRRRRRR
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004737
005066
000002

004737

005337
001001

00000¢
000137
005737
001415

000237
005037
013737
013737
104161
005726
000230
000002
000207

000000
000000

002

OOO%NN

= NP
N NN
NN

MACY 1 30A(1052)
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061704
000002
061704
0362446

061422
062754

036244
062756 001634
062760 001636

042114
000010

042114

042112
042110
054370

J 13
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JSR PC,UBEYY

(LR 2(SP)
RTI ;GO DO SOMETHING ELSE wHILE
JWAITING FOR THE INTERRUPT,
UBEKK: JSR PC,UBEYY
DEC UBECR :DECREMENT THE PASS COUNT,
BNE UBELL ;BR IF NOT DONE
RTI ;1F DONE RETURN.

UBELL: JMP UBEAA
UBEYY: TST UBEER

;IF NOT DONE DO ANOTHER PASS.
;WERE THERE ANY ERRORS?

BEQ ustZ? ;BR IF NO.
SPL 7 :IF THERE WERE REPORT DEVICE FAJLURE.
CLR UBECR

MOV UBEERZ, $TMP1
MOV UBEER3,$TMPZ

ERROR 161

TST (SP)+

SPL 0

RTI ;RETURN WITH THIS DRIVER LOCKED OUT.
UBEZZ: RITS PC ;NO ERRORS CONTINUE.

DUBET]: .WORD O
DUBETZ: .WORD O

:THIS ROUTINE IS USED TO GENERATE A BUFFER FULL OF RANDOM DATA.
;1T IS CALLED USING THE TRAP TABLE C(ALL:

; WRRAND
; .WORD  HIGHNUM
; .WORD  LOADRS

-WORD  HIGHADRS
;RET .WORD  WORDCOUNT

;WHERE HIGHNUM IS THE HIGH ORDER PART OF THE NUMBER USED TP PRIME THE
;RANDOM NUMBER GENERATER. THE LOW ORDER PART OF THAT NUMBER [S ASSUMED
;TO BE ZERO. LOADRS AND HIGHADRS IS THE 22 BIT ADDRESS OF THE BUFFER
;IN MEMORY WHICH WILL BE FILLED. WORTCOUNT IS THE NUMBER OF LOCATIONS
:TO BE WRITTEN.

RANDWR: SPL 4

MOV (SP) ,RANDTP
ADD #10, (SP)
SAVREG

MOV RANDTP,RO
MOV (RO) +,R1
MOV (RO)+,R2
MOV (RO) +,R3
MOV (RO) +,R4
MOV RZ.RLWT

MOV R3,RHWT

MOV R1,$HINUM

SEQ 0165




CExBL~¢
CEXBOE

7685
686
7687
7688
7689
7690
7691

7692
7693
7694
7695
7696
7697
7698
7699
7700
7701

7702
7703
7704

7705

7706
7707
7708
7709
7710
7711

7712
7713

}‘/?0 CACHE #2 MACY'1 30A(1052)
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005037

013702
013703
073227
010337
013702
042702
062702
004737
013712
062737
005537
077430

000230
104413
000002

000000
000000
000000

012700
012701

005020
077102
104417
000000

000000
062737
005537
013700
013701
073027
010137
162701
010137
012737
012737
000207

000000
000000
000000
000000
000000

000237
011637
062716

054372

042110
042112
1727772
172354
042112
177700
140000
054272
054370
000002
042110

036272
000005

000002
042136
042136
042134
177764
042220
000011
042222
123456
123456

042230
000002

0642112

042134

042224
042226

K13

13-MAR-80 10:38 PAGE 141
T35 CACHE ARB]TRATION AND HIGH SPEED [/0 TEST

CLR

1%: MOV
MOV
ASH(C
MOV
MOV
BIC
ADD
JSR
MOV
ADD
AD(
SO8

SPL
RESRFG
RTI

RHWT : . WORD
RLWT: .WORD
RANDTP: _WORD

:THIS ROUTINE

GTBINT: MOV
MOV
1$: CLR
S08
SIZE
GTBILO: .WORD
GTBIHI: .WORD
ADD
ADC
MOV
MOV
ASHC
MOV
SuB
MOV
MOV
MOV
RTS
GTMS1Z: .WORD
AVMBL: .WORD
GTRNL: .WORD
GTRNH: .WORD
GETMP1: _WORD
:THIS ROUTINE
;1T 1S CALLED
GETBUF : SPL

:OF RS4RB TO BE gPDATED.

MOV
ADD

SLONUM

RHWT ,R2 ;COMPUTE THE VIRTUAL ADDRESS OF THE BUFFER WORD.

RLWT ,R3

#-6 ,R2

R3,a#K]PARG

RLWT R2 ‘
#177700,R2 ‘
#140000 ,R?2

PC, SRAND

SHINUM, (R2)

2 RLWT

RHWT

RG,1%

0
0
0

IS USED TO INITIALIZE THE GET BUFFER ROUTINE.
#gSk?B.RO ;CLEAR ALL THE BUFFER POINTERS.
#5,R

(RO) +
R1.,1%

0

0

#2.GTBILO
GTBIHI

GIBIMI RO :COMPUTE THE 2K BLOCK SIZE OF MEMORY.
GTBII O.R1
#-12. R0
R1,GTMSIZ
#11,R1
R1,AVMBL
#123456, GTRNL
z323456,GTRNH

;COMPUTE THE SIZE OF MEMORY.

OODOOO

1S CALLED TO ALLOCATE A MEMORY BUFFER OF 2K WORDS LENGTH,
USING A JSR PC INSTRUCTION FOLLOWED BY THE TABLE ENTRY

;LOCK OUT INTERRUPTS.
(SP) ,GETMP1
#2.,(SP) ;PICK UP A POINTER TO THE ARGUMENT

SEQ 0166




CEXBD~E

CExBDE .P11
7741
7762 (0462244
/763 0462246
7764 042254
7745 042262
77646 042266
77647 042276
7748 042300
7749 042304
7750 042306
7751
7752 042312
7793 042316
7754 042322
7755
7756 042326
7757 042330
7758 042332
7759
7760 042334
7761 042340
7762 (42342
7763 042344
7764 042346
7765
7766
7767 042350
7768
/769
7770
77271
7772
7773
7774
7775
7776
7777
7778
7779
7780
7781 (042352
7782
7783 042354
7784
7785 042362
7786 (042364
7787 042372
7788 042376
7789 042404
7790 042412
7791
7792 042420
7793
7794 (042426
7795 042430
7796 (042636

11770 CACHE #2

13-MAR-80

104412

071037

012702
012703
062701

020122
001746
077303

017704
010114
104413
000230
000207

104414

000004
012737

104414
113737
004737
113737
113737
113737

v00137
005037

012737
012737

MACY'1 30A(1052)T
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177670

050102

001502
057066
057460
057461
057462

043230
043110

000044
000030

054372
054370

042226

055572

001632

043112
043113
043114

043106
043104

13-MAR
35

1%:

2%:

INDONE :

L
-80 10:38 PAGE 142
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SAVREG
MOV
MOV
JSR
MOV
MOV
MOV
CLR
DIV

MOV
MOV
ADD

(MP
BEQ
S08

MOV
MOV
RESREG
SPL
RTS

RSET

GTRNL , SLONUM
GTRNH , SHINUM
PC,SRAND
$SLONUM , GTRNL
$HINUM, R
R1.GTRNH

RO

AVMBL ,RO

W#RS4RB,R2
,S'RB
#11,R1
R1,(R2)+
1$

R3,2%
aGETMP1 R4
R1,(R4)

0
PC

13

;AND UPDATE THE RETURN ADDRESS.

JSEE IF THIS AREA IS ALREADY [N USE.

;IF 1T IS THEN TRY AGAIN.

;OTHERWISE GIVE THIS BUFFER TO THE DRIVER.

SR 123232232223 02 2222202333203 233 224032220t ddiaddRdiftiis ot llld

MASS BUS WRITE HIT CYCLE, INVALIDATION TEST

YATEST 36
X

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

bt

[ 4

':t*!ittt****tt***ttttt**tttttttttt*t*ttktt*'ttttttit*ttttit*tttt

15736

NNT:
NNZ :

SCOPE
MOV

RSET
MOvB
JSR

MOVB
MOvB
MOVB

JMP
CLR

MOV
MOV

#KT ,SKAD

STSTNM,$TMPO
PC,SIZDEV

RS4DFL ,RS4FT
RP4DF L .RP4F T
RH4DF L ,RH4F T

NNDEV
NNGRPF

#S1M0O ,NNGRM
#S0M1,NNGRS

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

;DETERMINE WHAT DEVICES ARE AVAILABLE.

;GO COMPUTE THE DRIVE NUMBERS.

;FLAG WHICH DESIGNATES WHICH GOUP IS BEING
JTESTED ON THIS PASS.
STEST GROUP ZERO FIRST,

SEQ 0167

p—




.

CeExBO-E
CExBDE

7797
7798
7799
7800
7801

7802
7803
7804
7805
7806
7807
7808
7809
7810
7811

7812
7813
7814
/815
7816
7817
/818
7819
7820
7821

7822
7823
7824
7825
7826
7827
7828
7829
7830
7831

783¢2
7833
7834
7835

7836
7837
7838
7839
7840
7841

78472
7843
7844

7845

7846
7847
7848
7847
7850
7851

7852

M3
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MASS BUS WRITE HIT CYCLE, INVALIDATION TEST

1°/7C CACHE #2 MACY'1 30A(1052) _13-MAR-80
PN 13-MAR-80 09:59 736

0462444 004737 043120 NN3: JSR
042450 004777 000426 JSR
0424546 012700 140000 MOV
042460 012701 000400 MOV
042464 005710 1%: TST
042466 032737 000010 177752 BIT
0426764 001430 BEQ
0626476 013737 043110 001634 MoV
042504 010037 001636 MOV
042510 005037 001640 CLR
042514 023727 043102 042710 .CMP
042522 001003 BNE
042526 104151 ERROR
042526 000137 042564 JMP
0462532 023727 043102 043010 11%: cMP
042540 001003 BNE
042542 104152 ERROR
042564 000137 042564 JMP
042550 104153 12%: ERROR
042552 000137 042564 JMP
042556 062700 000004 2%: ADD
042562 077140 S08
042564 005237 043110 NN5: INC
042570 022737 000002 043110 cMP
042576 001410 BEQ
042600 012737 000044 0463104 MOV
042606 012737 000030 043106 MOv
042614 000137 042444 JMP
042620 000137 043476 NNG : JMP
042624 104430 NNRH4:  CALRH4
042626 071 BYTE
042627 000 NNRH4U: .BYTE
042630 052525 .WORD
042632 000000 .WORD
042634 140000 -WORD
042636 000000 .WORD
042640 001000 .WORD
042642 042654 .WORD
042644 005737 063500 1%: TST
042650 160401 Ml
042652 000207 RTS
0462654 013737 063502 001634 2%: MOV
042662 013737 063504 001636 MOV
042670 013737 063506 001640 MOV

PC ,NNSTUP
PC ,aNNUD

#TESTR1,RC
#256. ,R1

(RO)
#10,3#HITMIS
2%

NNGRPF ,$TMP1
RO,$TMP2
$TMP3
NNUD , #NNRS4
1%

151

NN5
NNUD , #NNRP4
128

152

NNS

153

NN5

#4 ,RO
R1.1%

NNGRPF
#2 ,NNGRPF
NNG

#S1MO ,NNGRS
#SOM1 ,NNGRM
NN3

NNDONE

:THIS IS THE CALL TO READ THE MASS BUS TESTER.

0
52525
0
TESTR1
0

512.
2%

RH4ER1
2%
PC

RH4ERZ,$TMP]
RH4ER3,$TMP2

RH4ER4L ,$TMP3

;GO MAKE THE TEST ADDRESSES HITS
;USE THE FIRST DEVICE.

;MAKE SURE THOSE ADDRESSES ARE MISSES.

;GOT A HIT REPORT FAILURE.

;WAS THE RS4 DOING "HE TRANS™ R?
JBRANCH IF NOT.

;WAS IT THE RP4?

;TESTED BOTH GROUPS?

JBRANCH [F YES.
;IF NOT GO BACK AND TEST GROUP ONE.

;ANY DEVICE ERRORS?
;BRANCH IF YES.
;IF NOT RETURN.

sREPORT DEVICE ERROR.

SEQ 0168

l
|




CExBD-E

11/70

CExBOE .P11

7853
7856
7855
7856
7857
7858
7859
7860
7861

7862
7863
7864
7865
7866
7867
7868
7869
7870
7871

7872
7873
7874
7875

042676
042700
042702
042706
042712

042716
04720
042721
042722
042724
042726
042730
042732
042734

042736
042742
042744

CACHE #?
13-MAR-B0

005726
106156
105037
105037
000137

104426
01
000

000000

00000C

150000

000000

001000

062746

005737
100491
000207

013737
013737
013737
005726
104154
105037
105037
000137

104427
071
000

MACY']
09:59

057462
063114
0462420

060034

060036
060040
060042

057461
043113
042420

I0A(1052)
T3

001634
001636
001640

001634
001636
001640

NNRS4 :
NNRS4U:

1%

2%:

NNRP4 :
NNRP&4U:

1%:

2%:

NNUD :

NNGRS :
NNGRM :

' 3-MAR-80
J

157
ERROR
CLRB
CLRB
JMP

CALRS4
.BYTE
.BYTE
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD

TST
8SMI
RTS

MOV
MOV
MOV
TST
ERROR
CLRB
CLRB
JMP

CALRP4
.BYTE
.BYTE

MOV
MOV
MOV
TST
ERROR
CLRB
CLRB
JMP

.WORD

. WORD
.WORD

N 13
10:38 PAGE 144
MASS BUS WRITE HIT CYCLE,

(SP)+
156
RH4DF L
RH4FT
NN1

71
0
0

0
TESTR1
0

512.
2%

RS4ER1
2%
PC

RS4ERZ,$TMP]
RS4ER3,$TMP?2
RS4ER4,$TMP3
(SP) +

154

RS4DFL

RS4FT

NN1

71
0
0

0
TESTR1

0
512.
2$

RP4ER
2%
PC

RP4ERZ , $TMP]
RP4ER3,$TMP?2
RP4LER4 ,$TMP3
(SP)+

155

RP4DFL

RP4F T

N1

¢

0
0

INVALIDATION TEST

;THIS IS A CALL TO DO AN RS4 READ.

;SEE IF THERE WERE DEVICE ERRORS.
:BR IF YES.

;THIS IS A CALL TO DO AN RP4 READ.

;WERE THERE ANY DEVICE ERRORS?

SEQ 0169
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CEKBDE P11 13-MAR-80 09:59 136 MASS BUS WRITE WIT CYCLE., INVALIDATION TEST
77393 043110 000000 NNGRPF : .WORD O

7911 :THIS ROUTINE IS CALLED TO MAKE THE ADDRESSES IN TESTR1
791 "HITS PRIOR TO CALLING FOR THE MB DEVICE TO DO TRANSFERS.
7913 0463112 000 RSLFT: .BYTE 0

7914 043113 000 RPGFT: .BYTE 0

7915 043114 000 RHGLFT: .BYTE 0

7916 043115 000 RKSFT: .BYTE 0

. N7 043116 000 UBEFT: .BYTE 0

;g}g 043120 EVEN

7920 043120 104412 NNSTUP: SAVREG

7921 043122 012700 043120 MOV MNNSTUP RO :MAKE THIS CODE HITS IN THE
7922 U43126 012701 001000 MOV #512. .R1 *GROUP NOT BEING TESTED.
77352 043132 012702 142000 MOV ATESTR2,R2

7925 043136 013737 043106 177746 18: MOV NNGRM , a#CONTRL

7926 043144 005720 ST (RO) +

7927 043146 013737 063104 177746 MOV NNGRS , a#CONTRL

7928 043154 005722 ST (R2)+

gz}g C43156 077111 SOB R1,1$

7931 043160 013700 043104 28 MOV NNGRS , RO

7932 043164 042700 000014 BIC 214 RO

7933 043170 010037 177746 MOV RO, a#CONTRL

793, 043174 012701 140000 MOV #TESTR1.R1

7935 043200 012702 001000 MOV #512..R2

7936 043206 005721 38 ST (R1)+

7937 043206 077202 SOB R2.3$

7938 043210 013700 043106 MOV NNGRM RO

7939 043214 042700 000014 BIC #14,R0

7940 043220 010037 177746 MOV RO, 34CONTRL

7941 043226 104413 RESREG

7942 043226 000207 RTS PC

7943

7944

7945 :SEE WHAT DEVICE TO USE NEXT.

7946 043230 000240 NNDEV:  NOP

7947 043232 000240 NOP

7948 043234 005037 043102 CLR NNUD

7949 043240 113700 043112 MOVB  RS4FT.RO ;IS THERE AN RS4 DRIVE.
7732? 043244 001430 BEQ NND2 ‘BR IS NOT

7952 043246 240 NNDO:  NOP

7953 043250 012701 000001 MOV #1.R1 SFIND OUT WHAT DRIVE NUMBER 1T IS.
7954 043254 012737 042716 043102 MOV MNNRSS , NNUD

7955 043262 005002 CLR R2

7956 043264 012703 000010 MOV #10,R3

7957 043270 000240 1%: NOP

7958 043272 030100 BIT R1.RO

7959 043274 001406 BEQ 28

7960 043276 140137 043112 BICB  R1,RS4FT ;FOUND IT.

7961 043302 110237 042721 MOVB  R2.NNRS4LU

7962 306 042424 JMP NN2

é
043 000137
7963 043312 005202 2%: INC RZ
043316 006301 ASL R1

SEQ 0170
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CEKBOE .P11 13-MAR-80 09:59 136 MASS BUS WRITE MIT CYCLE. INVALIDATION TEST SEQ 0171
?’7?22 063316 077314 SOR R3,1$ :KEEP LOOKING.

7967 043320 104000 ERROR O

”7?23 063322 105037 043112 CLRB  RS4FT

7970 063326 000240 NND2:  NOP

7971 043330 113700 043113 MOVB  RP4FT,RO ;1S THERE AN RPO4 DRIVE.
7972 043336 001426 BEQ NND3 *BR IF NO

79/3 04333 012701 000001 MOV #1.R1

7974 043342 012737 043010 043102 MOV FNNRPL , NNUD

7975 043350 005002 CLR R2

7976 043352 012703 000010 MOV 10 ,R3

7977 043356 030100 1$: BIT R1,R0

7978 043360 001406 BEQ 23

7979 043362 140137 043112 BICB  R1,RS4FT

7980 043366 110237 043013 MOVB  R2.NNRP4U

7981 043372 000137 0642424 JMP NN2

7982 043376 005202 2% INC R2

7983 043400 006301 ASL R1

7984 043402 077313 SO8 R3,1$

7985 043404 104000 ERROR 0

ggt?) 043406 105037 043113 CLRB  RP4FT

7988 043412 000240 NND3:  NOP

7989 043414 113700 043114 MOVB  RH4FT,RO :1S THERE A MASS BUS TESTER.
7990 043420 001426 BEQ NNDONE

7991 043422 012701 000001 MOV #1.R1

7992 043426 012737 042624 0463102 MOV #NINRH4 , NNUD

7993 043434 005002 CLR R2

7996 043436 012703 000010 MOV #10,R3

7995 043442 030100 1$: BIT R1.RO

7996 043444 001406 BEQ 2%

7997 0463446 140137 043114 BICB  R1,RH4FT

7998 043452 110237 062627 MOVB  R2 NNRHGU

7999 043456 000137 0462424 JMP NN2

8000 043462 005202 2%: INC R2

8001 043464 006301 ASL R1

8002 043466 077313 S08 R3.1$

8003 043470 104000 ERROR 0

8004 043472 105037 063114 CLRB  RH4FT

8005 043476 104414 NNDONE : RSET

8006

8007

8008

8009 043500 105737 001750 TSTB  KB11(M :11/74 (KB11CM) ?
8010 043506 001005 BNE 18 “BRANCH IF YES

8011 043506 105737 (01747 TSTB  KB11EM ‘KB11-EM?

8012 043512 001002 BNE 18 ‘AR IF YES

8013 043514 000137 050102 JMP KT “GO TO KT IF NO

gg}g 063520 1$: “ENTER HERE IF KB11-E
8016 .';ttttttttttttttttttt*ittttttttttttttttttttttttttlttttttttttntttt
8017 S*TEST 37 CHECK IVSS, VSIU BITS

8018 STHIS TEST CHECKS THAT THE ivSS AND VSIU BITS OF THE CACHE
8019 “CONTROL REGISTER CAN BE SFT AND CLEARED. VCIP IS ALSO
8020 : CHECKED.
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CHECK IvSS, vSlIu BITS

;THIS TEST WILL ONLY BE EXECUTED ON A KB=-11(M_E, OR E™

aAnwNRROREARNERRRNRNTS

SVCONTRL

?:C(NTRL

@FCONTRL , $SREGO

55 ;CCR COULD NOT BE CLEARED

#I1VSS,@FCONTRL
#IVSS,a#CONTRL

2%
@#CONTRL , SREGO
56 ; IVSS COULD NOT BE SET

#1VSS ,a#CONTRL
33

@#CONTRL , SREGO
57 s IVSS COULD NOT BE CLEARED

#VSIU,a#CONTRL
z\sISIU.i'C(NTRL
SFCONTRL , SREGO
60 ;VSIU COULD NOT BE SET

#50 RO ,WAIT FOR VCIP TO CLEAR
gVCIP.”CMTRL

$

RO,4$
@#CONTRL , SREGO
61 ;VCIP DID NOT CLEAR WITHIN SOME
;SOME TIME AFTER VSIU WAS SET
#VSIU,a#CONTRL

A#VS1U,a¥#CONTRL

6%
25C(NTRL .SREGO
#VCIP ,@#CONTRL
6$

;VSIU COULD NOT BE CLEARED

B A3Z2TIT322 233222223322 384328883223230RRsaR Rttt il i 8

CHECK VSIU BIT, WITH IVSS ALREADY SET

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

sALREADY SET.

;THIS TEST WILL ONLY BE EXECUTED ON A KB-11(M.E, OR EM

R A2 2232222222333 2232323322232 282 2222 2dtiRttdRtiist ittt el Al

(EXBD=t 11/70 CACHE #2 MACY!) 30A11052) _13-MAR

TEXBOE .P11 13-MAR-80 09:59 137
8021
8027 s
8023 043520 000004 TST37: SCOPE
8024 043522 005037 177746 (LR
8025 043526 005737 177746 TST
8026 043532 001404 BEQ
8027 04353& 013737 1777646 001562 MOV
ggsg 043542 104055 ERROR
8030 063546 012737 040000 177746 18$: MOV
8031 0463552 022737 040000 177746 cMP
8032 043560 001404 BEQ
B033 043562 013737 177746 001562 MOV
gggg 043570 104056 ERROR
B03% 043572 042737 040000 177746 2%: BI(C
8037 043600 001404 BEQ
8038 043602 013737 177746 001562 MOV
ggzg 043610 104057 ERROR
8041 0643612 012737 020000 177746 3%: MOV
8042 043620 032737 020000 177746 8IT
8043 043626 001004 BNE
8044 043630 013737 177746 001562 MOV
2822 043636 104060 ERROR
8047 043640 012700 000050 43: MOV
8048 043646 032737 010000 177746 BIT
8049 043652 001405 BEQ
8050 043654 077007 so8
BOS1 043656 013737 177746 001562 MOV
ggg% 043664 104061 ERROR
8054 043666 042737 020000 177746 5%: BIC
8055 043676 032737 020000 177746 BIT
8056 043702 001404 BEQ
8057 043704 013737 177746 001562 MOV
8058 063712 104062 ERROR
8059 043714 032737 010000 177746 6S: BIT
8060 043722 001374 BNE
8061 ::
8062 s*TEST 40
80¢3
8064
8065
8066
8067 s
gggg 043724 000004 TST40: SCOPE
8070 043726 012737 040000 177746 MOV
8071 (043734 032737 020000 177746 BIT
8072 043742 001404 BEQ
8073 (043744 013737 1777646 001562 MOV
gg;g 043752 104062 ERROR
8076 043756 032737 010000 177746 1§: BIT

#1VSS ,a#CONTRL
#VSIU,3¥CONTRL

a#CONTRL , SREGO

67 JVALID STORE IN USE, BIT 1
;COULD NOT BE CLEARED IN (

#VCIP, a#CONTRL

-
L 4

3,
(R

SEQ 0177
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8077 043762 001374
8078 043764 052737 020000 177746
8079 063772 032737 020000 177746

001004
8081 064002 013737 177746 001562
8082 044010 104060

046012 042737 020000 177746
8085 044020 032737 020000 177746
8086 044026 001404
8087 044030 013737 177746 001562
044036 104062

044040 000004

046042 012737 000400 177746
044050 000240

044052 012700 000062

044056 032737 010000 177746
044064 001004

044066 013737 177746 001562
0464074 104063

044076 032737 010000 177746
044104 001405
044106 077005
044110 013737 177746 001562
044116 104061

$39338982%

olele

044120

04412C 000004

044122 005037 177746

044126 032737 010000 177746
044134 001374

044136 012737 000400 177746
046144 032737 020000 177746
044152 001004

044156 013737 177746 001562
044162 1

KB ¥R NE R RN N ImIr n R 23 BB IRIRER2S
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140 CHECK VSIU BIT, WITH IVSS ALREADY SET

BNE 1%

8IS #vSIU,aflONTRL

B8lT #VvSIU,S#CONTRL

BNE 2$

MOV a#CONTRL , SREGO

ERROR 60 ;VSIU (BIT 13) COULD NOT BE SET

JIN CCR (1VSS WAS ALREADY SET).

2%: BIC #vSIU,a#CONTRL

81T #VSIU,a#CONTRL

8EQ TST41 JoEXIT

MOV aSNCONTRL , SREGO

ERROR 62 ;VSIU COULD NOT BE CLEARED IN ((CR

. 1VSS WAS ALREADY SET.

SR 2222332322222 2283222224333 230 2 22220 aRRddRdiddlllli iRt R])

JeTEST 41 CHECK VCIP SETS WHEN (F IS SET

;THIS TEST CHECKS THAT THE VCIP SETS WHEN "ACHE-FLUSH [S

;DONE AND IT CLEARS QUT WITHIN A CERTAIN TIMme ArTER

;THE FLUSH OF VALID STORE IS OVER

;THIS TEST WILL ONLY BE EXECUTED ON A KB-11(ME, OR EM
R e e L T e e e L e R e L L e gL
TST41: SCOPE

:gg #FCAC, a# CONTRL.FLUSH CACHE

MOV #50. ,RO

8IT #VvCIP, a# CONTRL

BNE 1%
MOV SN CONTRL ,$REGO
ERROR 63 :VCIP DID NOT SET WHEN CACHE
;FLUSH WAS JSSUED
1%: 8IT AVCIP, a#CONTRL ;WAIT FOR VCIP TO CLEAR
BEQ s
soB RO,1$
MOV a#CONTRL ,SREGO
ERROR 61 :VCIP DID NOT CLEAR WITHIN A
:CERTAIN TIME AFTER CACHE FLUSH
JWAS DONE
2%:
::tt**t.t‘*ttﬁttﬁl*ltt*"'*'*'ﬁtt“ti‘t'ii‘tt.l'i..t‘.l't"tt't“
SNTEST 42 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 USE

:(VSIU) SURTCHES. VALID STORE SWITCHING FROM STORE-A

;TO STORE-B AND VICE-VERSA IS CHECKED

;THIS TEST WILL ONLY BE EXECUTED ON A KB-11C(M.E, OR EM
P T T e R e A AL R R T LA AL A el
T1ST42: SCOPE

(LR aNCONTRL
1$: BIT #y(CIP, a#CONTRL

BNE 1%

MOV #FCAC, o#CONTRL ,FLUSH CACHE

BIT .#VSIU, a#CONTRL

BNE 2%
MOV a#CONTRL , SREGO
ERROR 64 ;VSIU DID NOT SWITCH FROM 0 10 1

SEQ 0173
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(EXBOE . P11 13-MAR-80 09:59 142 CHECK CACHE FLUSH £ VALID STORE SW!TCHING SEQ 0174
8133 JWHEN CACHE FLUSH WAS SET
B13 066164 032737 010000 177746 2%: BIT #V(CIP, a#CONTRL
8139 066172 001374 BNE 3
8136 044176 012737 000400 177746 MOV #F(CAC, FCONTRL
8137 044202 032737 020000 177746 BIT #vSIU, a#CONTRL
8138 044210 0014604 BEQ 33
8139 044212 013737 177746 001562 MOV a#CONTRL ,$REGO
8160 064220 104064 ERROR 64 :VSIU DID NOT SWITCH FROM 1 TD 0 WHEN
8141 ;FLUSH=CACHE WAS SET IN (C(R
8142 044222 032737 010000 177746 3$: 8IT #VCIP, a#CONTRL
8143 066230 001374 BNE 38
8144
8145
8146 AR M AR TN A AR AR AN AR TN AT TR AR AR AR A RN AR AR AAN T AN RANANAN AR AR RRN
8147 -TEST 43 CHECK IVSS INHIBITS SWITCHING OF VALID STORE IN USE
8148 sTHIS TEST CHECKS THAT WHEN '‘INHIBIT VALID STORE SWITCHING''
8149 ;(IvSS) IS SET AND FLUSH=-CACHE BIT IS SET, THE
8150 VALID STORE IN USE DOES NOT SWITCH
815 :THIS TEST WILL ONLY BE EXECUTED ON A KB-11(M,£, OR EM
8152 ;;ttttttttttttttttttttttttttwt««wttttttqn------attaat--att'-tct.q
8153 (044232 000004 TST43: SCOPE
8154 044234 005037 177746 CLR a#CONTRL
B155 044240 032737 010000 177746 18: BIT #VCIP ,a#CONTRL
8156 044246 001374 BNE 18
B157 044250 012737 040000 177746 MOV #I1VSS, SFCONTRL SFT IVSS
8158 044256 052737 000400 1727746 BIS #FCAC, a#CONTRL ;FLUSH CACHE
8159 044264 032737 020000 177746 BIT #vSIU, a#CONTRL
8160 (044272 001404 BEQ 2% JCHECK VSIU DID NOT SWITH
8161 044274 013737 177746 001562 MOV N#CONTRL , $SREGO
8162 044302 106065 ERROR 65 :VSIU SWITCHED, wHEN JVSS
8163 :WAS SET AND CA(CHE FLUSH
8164 JWAS DONE, IT SHOULD NOT SWITCH
8165 044304 032737 010000 177746 2%: BIT #vCIP, a#CONTRL
8166 046312 001374 BNE 2%
8167 044314 052737 020000 177746 8IS #vSIU, a#CONTRL
8168 044322 032737 010000 177746 3$: BIT #vCIP, aWCONTRL
8169 0464330 001374 BNE 1s
8170 064332 052737 000600 177746 BIS #FCAC, a#CONTRL
8171 044340 032737 020000 177746 B8IT #VSIU, SWCONTRL ;CHECK VvSIU DID NOT SWIT(CH
8172 (0464346 001004 BNE 43
8173 044350 013737 177746 (001562 MOV a#CONTRL , SREGO
174 064356 1046065 ERROR 65 ;VSIU SWITCHED, WHEN ]VSS
75 :WAS SET AND CACHE FLUSH WAS
JDONE; IT SHOULD NOT SWITCH
044360 032737 010000 177746 4$8: BIT #VCIP, a#CONTRL

064366 001374 BNE 43

2323222223223 222222332223223 3232332232320 22322222d2d0 R dRdtRdRRllll)

SRTEST 44 CHECK VALID STORES (A & B) FOR GROUP 0
;THIS TEST CHECKS THE TWO VALID STORES (AEB) FOR GROUP 0
:OF THE CACHE. WHEN A CACHE-FLUSH IS ISSUED, THE CACHE
?:ougg BE INVAL IDATED BY SWITCHING THE VALID STORE
U
cTHE TEST-CODE IS MADE HIT IN GROUP 1 (WHICH IS NOT
:BEING TESTED). THE TEST DATA |S MADE HIT IN GROUP O.

0o G0 0o 0o 00 Oo 0o 00 Co 0o 0D 0o 0o 00 00
-2 3 It vt AR
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8189
819C
8191
819
819
8194
8195
8196
8197
8198
8199
8200
8201
8202
8203

8205
8206

SR

RRRBTRERIR
Neole R We JU W RV G 1w

8220

TR
ot 1 PP SR A

RELTORLE
BIEAREK

SRRRRE
S =00

001004
013737
104064
052737
012700
012701
005720
077102
042737
012700
012701
005710
032737
001410
013737
005037

000014
044372
001000

000014
116310
000400

000010

177746
001564

17774¢€

177746

177746
177746
177746

001562

1777466

177746

177752
001562

6 14
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L4

CHECK VALID STORES (A £ B) FOR GROUP 0

sFLUSH=CACHE BIT IS SET IN THE (CR. JT IS CHECKED THA:
;THE TEST-DATA WHI(H WAS HIT (MADE PREVIOUSLY) IN
SGROUP O IS NO MORE A HIT. EACH LOCATION OF THE
JTEST-DATA BLOCK [S REFERENCED AND CHECKED JF

;1T WAS A MISS. OTHERWISE AN ERROR ]S REPORTED. AS A
CRESULT OF THE CACHE FLUSH THE VALID STORE SHOULD
THAVE SWITCHED FROM 0 TO 1. THEN THE VALID STORE

;1S FORCED TO BE O AND THE TEST-DATA IS REFERENCED
:AGAIN. IT IS CHECKED IF IT WAS A MISS.

;THIS TEST WILL ONLY BE EXECUTED ON A KB-11(M.E, OR M

""tl’tt!ﬁtIﬂttttttﬂtt't.ttt't'tttttttlﬁtﬁtﬁt.ttttit"lt'l.'..Q.Qtt

TS8744:

vSGO:

VSGOA:

1%:

2%:

3%:

A ¥

5%:

SCOPE

CLR R

MOV RS, a#CONTRL
g&g #VCIP, a#CONTRL

.~6
MOV #SOMOM1 ,R2
ov #S1MOM1 R3

BIS RS ,R¢

BIS R5,R3

MOV #vSGO, RO sMAKE TEST-CODE HIT IN
MOV #1000, R1 : GROUP 1

MOV R2., S#CONTRL:FORCE REPLACE GROUP 0

ST 2000(R2)

MOV RS, a#CONTRL  :FORCE REPLACE GROUP 1
TST (RO) +

508 R1, 1%

MOV #TSTDAT, RO :MAKE TEST-DATA KIT IN
MOV #1000, R1 *GROUP 0

MOV R3, @#CONTRL

BIC #MOM1, S¥CONTRL  :FORCE REPLACE GROUP O
ST (RO)+

508

BIC xsb arcournL

BIS #51. S#CONTRL  :FORCE REPLACE GROUP 1
BIS #FCAC,@#CONTRL  :FLUSH CACHE

MOV a¥CONTRL, R4

XOR RS, R4 SCHECK If VSIU COMPLEMENTED
BIT :gsxu. R4

BNE 3
MOV @FCONTRL , SREGD
ERROR 64 ;VSIU DID NOT SWITCH WHEN

sCACHE-F LUSH WAS DONE
BIS #M0M1, a#CONTRL MAKE TEST-CODE HIT [N

MOV #vSGO, RO :GROUP 1

MOV #1000.R1

ggé (RO)Zs

BIC #0M1, S¥CONTRL

MOV #TSTDAT, RO ‘REFERENCE TEST-DATA AND CHECK
MOV #400, Ri STHAT IT IS A MJSS. NOTE

ST (RQ) *SETTING CACHE=FLUSH SHOULD

gég glo. SFHITMIS  ;HAVE INVALIDATED GROWP 0
MOV a#CONTRL , SREGO
(LR $SREGT ; GROUP NO.

SEQ 0175
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8245

044634 010037
046640 104066

046642 062700
044646 077120

064650 032737
044656 001374
044660 012700
064664 074037
044670 032737
044676 001374
064700 052737
044706 012700
044712 012701
044716 005720
04720 077102
044722 042737

044730 012700
044734 012701

044740 005710
044742 032737
044750 001410
044752 013737
044760 005037
044764 010037
044770 104067

044772 062700
044776 077120
045000 012701
045004 074105
045006 001402
045010 000137

MACY:1 30A(1052)

09:59
001566

070004

010000
020000
177746
010000
000014

044372
001000

000014

116310
000400
000010
177746

001564
001566

000004
0<0000

044374

177746

177746
177746

177746

177752
001562

H 14
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CHECK VALID STORES (A € B) FOR GROUP O

MOV
ERROR

6%: ADD
SOB

7%: BIT
BNE
MOV
XOR
8%: BIT

BIS
MOV
MOV
0%: TST
SOB
BIC

MOV
MOV

108: TST
BIT
BEQ

CLR
MOV
ERROR

11%: ADD
s0B
MOV
XOR
BEQ
JMP

RO, SREG?2 TEST DATA ADDRESS

66 ;TEST-DATA WAS NOT A M]SS,
;TEST DATA WAS MADE A KT
:IN GROUP O AND THEN CACHE-
JFLUSH WAS DONE. CACHE-FLUSH
;SHOULD HAVE INVALIDATED GROUP
:0°S CACHED DATA, HENEE, TKE
;TEST DATA REFERENCE SHOULD
-HAVE BEEN A MISS.
;PROBLE FAULURE

#4, RO VALID STORE IS NOT BEING SWIT(HED

R1, 5% ;TO THE OTHER WHEN CACHE-FLUSH IS
;SET IN THE CCR

;¥CIP. a#CONTRL

#vSIU, RO ; COMPLEMENT VSIU

RO, a#CONTRL

g;CIP. a#CONTRL

MOM1, a#CONTRL MAKE TEST~CODE HIT IN

#vSGO, RO .GROUP 1

#1000, R1

(R0)+

9

lHOMl a#CONTRL
;THE ORIGINAL VALID STORE (WHICH
:WAS INVALIDATED BY CACHE FLUSH)
;1S IN USE AGAIN.

#TSTDAT, RO

#400, R JREFERENCE THE TEST-DATA AND
(RO) JCHECK IT IS A MISS

q}g, a#HITMIS

aW#CONTRL ,SREGO

$REG ;GROUP NO.

RO, SREG? :TEST DATA ADDRESS

67 -TEST-DATA REFERENCE WAS NOT A MISS (IN
:GROUP 0, ORIGINAL VALID STORE). CACHE-FLUSH
:DONE EARLIER ON THE ORIGINAL VALID STORE
;SHOULD HAVE RESULTED IN INVALIDATING
THE VALID STORE, THUS RESULTING IN
:CACHE-HISS ON TEST DATA REFERENCE.
:PROBALE FAILURE: VALID STORE IN USE [S NOT
:gE%NG INVAL IDATD WHEN CACHE-FLUSH IS

#4, RO

R1, 10%

#VSIU,R1

R1,RS -TESTED VALID STORE B (1)?

TST4S JiEXIT

VSGOA

N 2 222232232 222x22223233222232322 2222323322222 iRt

TeTEST 45

CHECK VvALID STORES (ARB) FGR GROUPES 0 & 1

SEQ 0176 |
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8301
8307
8303
8304
8305
8306
8307
8308
8309
8310
831
8312
8314
8314 045014
8315 045016
8316 045920
8317 045022
8318 045026
8319 045032
8320 045036
8321 045044
8322 045046
8323 045050
8324 045052
8325 045056
8326 045062
8327 045066
8228 045072
8329 045076
8330 045100
8331 045102
8332 045106
8333 045112
8334 045116
8335
8336 045122
B337 045126
8338 045130
8339 045132
8340 045134
8341 045136
8342 045142
8343 045146
8344 045152
8345 045156
8346 065162
8347 045170
8348 045172
8349 045200
8350 045204
8351 045210
8352 045212
8353 045220
8354 045224
8355
8356

13-MAR-80 09:59

005002
Q05005
012700
012701
010237
032737
001374
050200
050201
012703
012704
010037
005763
010137
005723
077410
042700
042701
012703
012704

010037
010513
005723
005205
077404
010137
012703
012704
042705
011337
032737
001016
013737
005037
032705
001403
012737
010337
104070

000034
000054
177746
010000

045016
001000
177746
002000
177746

000014
000014
116310
001000

177746

000020

177746
001564
100000

000001
001566

11770 {(ACHE #2 MACY'1 30A(1052)

177746

177752
001562

001564

13-MAR-80
145

TST4S:
G1GOV:

G1GOVA:

GI1GOVB:
1%:

2%:

3%:

4%:

8%:

1 16
10:38 PAGE 152

CHECK VALID STORES (AR8) FOR GROUPES 0 & 1

;THIS TEST CHECKS THAT HIT CAN BE OBTAINED FROM BOTH GROU*S
;(0R1) OF THE CACHE, FROM EACH OF THE TWO VALID
;STORES (ARB) PER GROUP. THUS ALL & VALID STORES GET

; CHECKED.

;TEST=DATA-(UNIQUE) IS MADE A HIT IN GROUP O USINC

;THE FIRST VALID STORE A,

TEST-CODE 1S MADE A HIT IN THE

;GROUP NOT BEING TESTED. TEST-DATA IS READ BACK AND
;CHECKED FOR CORRECTNESS. IT IS ALSO CHECKED IF THE
:TEST~-DATA REFERENCE WAS A HIT. THE TESTING IS
:REPEATED FOR VALID STORE B.

;THE ENTIRE TEST (ABOVE) IS REPEATED FOR GROUP 1.

;THIS TEST WILL ONLY BE EXECUTED ON A KB-11(M.E, CR EM

BEEX2 322322323232 232222322222333032332322 3232220022222 020RRRRARARAR MDA

SCOPE
CLR
CLR
MOV
MOV
MOV
BIT
BNE
8IS
BIS
MOV
MOV
MOV
TST
MOV
TST
S08
BIC
BIC
MOV
MOV

MOV
MOV
TST
INC
SO8
MOV
MOV
MOV
BIC
MOV
BIT
BNE
MOV
CLR
BIT
BEQ
MOV
MOV
ERROR

R2 :VSIU HIT MASK

RS “INITIALIZE COUNT DATA PATTERN TO BE USED

#SOMOM1, RO

2SIMOM1, R1

R2. a#CONTRL

f:CIP.a#CONTRL

R?;Ro

R2.R1

#G1GOV, R3 :MAKE TEST-CODE HIT IN THE

#1000, R4 “GROUP NOT BEINNG TESTED

RO, a#CONTRL

2000 (R®)

R1, a#CONTRL

(R3)+

R4, 2%

mOM1, RO :WRITE COUNT PATTERN AND MAKE

MOoM1 . R1 “IT A HIT IN THE GROUP BE ING

#TSTDAT, R3 STESTED.

#1000, R4 ‘BIT 15 OF THE COUNT PATTERN INDICATES
“WHICH GROUP:BIT15=0. GROUP 0. ELSE 1

RO, a#CONTRL ‘BIT 14 OF THE COUNT PATTERN INDICATES

RS. (R3) ;WHICH VALID STORE, A (0) 9R B (1)

(§3)+ SMAKE IT A HIT

R

R4, 3%

R1. @#CONTRL

NTSTDAT. R3

#1000, R4

»#777. RS - INITIALIZE PATTERN TO BE CHECKED

(R3), TMP :READ THE TEST~DATA AND

#20, a#HITMIS  :CHECK IF THE REFERENCE WAS

5% :A HIT

SNCONTRL , SREGO

SREG1 :GROUP NO.

ggxr1s.n5 ‘WHICH GROUP?

#1.$REG

R3.$REG2 -TEST DATA ADDRESS

70 :TEST-DATA REFERENCE WAS NOT A

sHIT, FROM THE GROUP AND
;VALID STORE BEING TESTED

SEQ 0177
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TEXBOE .P11
B357 045226 023705
8358 045232 001410
8359 045234 010537
B360 045240 013737
8361 045246 010337
8362 045252 104071
8363
8364 045254 062703
8365 045260 005205
8%66 045262 077443
8367 065264 012704
B368 045270 074402
8369 045272 001405
8370 045274 052705
8371 045300 042705
8372 045306 000646
8373 045306 032705
8374 045312 001010
8375 045314 012700
8376 045320 012701
8377 045324 012705
8378 045330 000640
8379 045332 000000
8380
8381
8382
8383
8384
8385
8386
8387
8388
8389
8390
83N
8392
8393
8394
8395
8396
8397
8398
8399
8400
8401
8402
8403 045334 000004
8404 045336 005005
84605 045340 010537
8406 045344 032737
8407 045352 001374
8408 045354 012702
8409 065360 012703
8410 045364 050502
8411 045366 050503
8412 045370 012700

13-MAR-80 09:59

045332
001562

045332
001566

000002

020000

040000
001777
100000
000054

000034
100000

177746
010000

000034
000054

045336

001564

177746

(HECK VALID STORES (ARB) FOR GROUPES 0 £ !

5%: (MP ™™P, RS :DATA CORRE(CT?
BEQ 63
MOV RS, SREGO SEXPCTD DATA
MOV TMP, SREG! ;DATA RECVD
MOV R3,3REG?
ERROR 7 JREAD INCORRECT DATA ON REFEREN
:=CING A CACHED LOCATION,
6% ADD #2, R3
INC RS

SO8 R4, 48
MOV #VSIU,R4
XOR R4, RZ DONE VALID STORE B8 (1)?

BEQ 7% YES

BIS #MIT14, RS :INDICATE VS=B IN DATA-PATTERN
8IC #1777 ,RS

BR G1GOVA JCHECK GROUP, VS-B
7%: BIT #MIT15, RS ;DONE CHECKING GROUP 1?
BNE TST46 JoEXIT
MOV #S1MOM1, RO
MOV A#SOMOM1, R1
MOV #MIT1S, RS :INDICATE GROUP 1
BR G160v8
TMP: WORD O

3222232323323 2332222382322 2283 2R3 2RR0dR R ddf2RddttRittRll el dd)

;«TEST 46 CHECK VALID STORES (A €8 ) FOR GROUP 1
:THIS TEST CHECKS RTHE TwWO VALID STORES (AEB) FOR GROUP 1
:OF THE CACHE. WHEN A CACHE-FLUSH IS 1SSUED, THE CACHE
§:08§g BE INVALIDATED BY SWITCHING THE VALID STORE
: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 0 IS NO MORE A HIT, EACH LOCATION OF THE
;TEST=-DATA BLOCK IS REFERENCED AND CHECKED If
SIT 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
:1S FORCED TO BE O AND THE TEST-DATA IS REFERENCED
SAGAIN. IT IS CHECKED IF IT WAS A M]SS.
5H51?HOLE TEST IS REPEATED USING VALID~STORE
:THIS TEST WILL ONLY BE EXECUTED ON A KB-11CM,E, OR EM
;;tﬁ"ﬁ"Q.*ﬁ*Qﬁi*‘*i*i*'**it*itﬁ**t*.tt't*ﬁ.t't"‘t‘.‘titl'!t"t
TST46: SCOPE
vSG1: CLR RS
VSGIA: MOV RS, a#CONTRL
BIT #VCIP,a#CONTRL
BNE .=6
MOV #SOMOM1 ,R?2
MOV #STMOM1 R3S
BIS RS.R?2
BIS RS5.R3
MOV #VSG1, RO

;R5, HIT MASK FOR VSIU

JMAKE TEST-CODE HIT IN

SEQ 0178
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C(HECK VALID STORES (A €8 ) FOR GROUP

(EXBD=E 11/70 (ACHE #2 MACY'' 30A(1052) 13-MAR-80

CEKBOE .P11 13-MAR-80 09:59 146
8413 045374 012701 001000 MOV
8614 045400 010337 177746 1%: MOV
8615 045406 005760 002000 TST
8616 045410 010237 177746 MOV
8417 045414 005720 TST
8418 065416 077110 S08
8619 04520 012700 116310 MOV
8420 045424 012701 001000 MOV
B421 045430 010337 177746 MOV
8422 045434 042737 000014 177746 BIC
8423 045442 005720 28: TST
BL24 045444 077102 S08
8425 045446 042737 000040 177746 BIC
8426 045454 052737 000020 177746 BIS
BL27 045462 052737 000400 177746 BIS
8428 045470 013704 177746 MOV
BL29 045474 Q74504 XOR
8430 045476 032704 020000 BIT
8431 045502 001004 BNE
8432 045504 013737 177746 001562 MOV
gzgz 045512 104064 ERROR
8435 045514 052737 000014 177746 3%: BIS
8436 045522 012700 045336 MOV
8437 045526 012701 001000 MOV
8438 045532 005720 43: 1ST
8439 045534 077102 S08
8440 045536 042737 000014 177746 8IC
8441 045544 012700 116310 MOV
8442 045550 012701 000400 MOV
8443 045554 005710 5%: TST
Bub4 045556 032737 000010 177752 BIT
8445 045564 001411 BEQ
8446 045566 013737 177746 001562 MOV
8447 045574 012737 000001 001564 MOV
8448 045602 010037 001566 MOV
8449 045606 104066 ERROR
8450
8451
8452
8453
8454
8455
8456
8457
8458 045610 062700 000004 6$: ADD
gzgg 045616 077121 so8
8461 045616 032737 010000 177746 7%: BIT
8462 045624 001374 BNE
8463 045626 012700 020000 MOV
8464 0465632 076037 177746 XOR
8465 045636 032737 010000 177746 8S$: 81T
8466 045644 001374 BNE
8467 045646 052737 000014 177746 8IS
8468 045654 012700 045336 MOV

#1000, R1 :GROUP 0

RY, a#CONTRL:FORCE REPLACE GROUP 1

2000(R0O)

?EO)GJCONTRL :FORCE REPLACE GROUP 0
'S

R1, 1%

#TSTDAT, RO :MAKE TEST=DATA HIT IN
#1000, R1 “GROUP 1

R3. @#CONTRL ;FORCE REPLACE GROUP 1
#M0OM1 , SNCONTRL

(RO) +

R1, 2%

#S1, SNCONTRL

#S0. SFCONTRL  :FORCE REPLACE GROUP 0
NFCAC, a#CONTRL :FLUSH CACHE

S#CONTRL, R4

R5, R4 JCHECK IF VSIU COMPLEMENTED
#VSIU, Ré&

3s

@#CONTRL , SREGO

64 ;VSIU DID NOT SWITCH WHEN

;CACHE-FLUSH WAS DONE
MMOM1, SWCONTRL;MAKE TEST-CODE WIT IN

#VSG1.RO : GROUPO

#1000.R1

2o,

#0M1 , S#CONTRL

#TSTDAT, RO :REFERENCE TEST-DATA AND CHECK
#400.R1 ;THAT IT IS A MISS. NOTE
(RO) SSETTING CACHE=FLUSH SHOULD
210. aMHITMIS “:HAVE INVALIDATED GROUP
aFCONTRL ,SREGO

#1.$REG] :GROUP NO.

RO. SREG2 *TEST DATA ADDRESS

66 :TEST-DATA WAS NOT A M]SS.

;TEST DATA WAS MADE A HIT
;IN GROUP 1 AND THEN CACHE-
;FLUSH WAS DONE. CACHE-FLUSH
;SHOULD HAVE INVALIDATED GROUP
:1°'S CACHED DATA. HENEE, THE
;TEST DATA REFERENCE SHOULD
-HAVE BEEN A MISS.
:PROBABLE FAILURE:
#4, RO sVALID STORE IS NOT BEING SWITCHED
R1, 5% :TO THE OTHER WHEN CACHE=-FLUSH IS
;SET IN THE CCR
;gCIP, a#CONTRL

#VSIU, RO ;COMPLEMENT VSIU
RO, &FCONTRL
#VCIP, @FCONTRL

8s
MMOM1, S#CONTRL ;MAKE TEST-CODE HIT IN
#VSG1, RO JGROUP 0

SEQ 0179

l
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CEKBDE .P11 13-mAR-80 09:59 T46 CHECK VALID STORES (A €8 ) FOR GROUP 1 SEQ 0180
8469 065660 012701 001000 MOV #1000, R1
8470 045664 005720 98 ; ST (RO) +
8671 065666 077102 SO8 R1, 9%
8472 045670 042737 000016 177746 BIC amOM1 , SNCONTRL
847 :THE ORIGINAL VALID STORE (WH](H
8474 “WAS INVALIDATED BY CACHE FLUSH)
8475 YIS IN USE AGAIN.
8476 045676 012700 116310 MOV #TSTDAT, RO
8477 045702 0127017 000400 MOV #4600, R1 :REFERENCE THE TEST-DATA AND
8478 “CHECK IT IS A MISS
8479 045706 005710 108 : ST (RO)
8,80 045710 032737 000010 177752 BIT #10, aaHITMIS
8481 045716 001417 BEQ 118
8482 045720 013737 177746 001562 MOV SN¥CONTRL , SREGO
8,83 065726 012737 000001 001564 MOV #1,$REGT :GROUP NO.
8484 04573 010037 001566 MOV RO, $REG2 “TEST DATA ADDRESS
8,85 045740 104067 ERROR 67 :TEST-DATA REFERENCE WAS NOT A MISS (IN
8486 :GROUP 1, ORIGINAL VALID STORE). CACHE-~FLUSH
8487 "DONE EARLIER ON THE ORIGINAL VALID STORE
8488 "SHOULD HAVE RESULTED IN INVALIDATING
8489 “THE VALID STORE, THUS RESULTING IN
8490 "CACHE-MISS ON TEST DATA REFERENCE.
8491 *PROBABLE FAILURE: VALID STORE IN USE IS NOT
gzgg QE%NG INVALIDATED WHEN CACHE=FLUSH IS
8494 045742 062700 000004 118:  ADD ¥4, RO
BL9S 045746 077121 sO8 R1. 108
8496 045750 012701 020000 MOV #VSIU,R1
8497 045754 074105 XOR R1. RS ;TESTED VALID STORE B (1)?
8498 045756 001402 BEQ TsT47 JEXIT
8499 045760 000137 045340 WP VSG1A
8500
8501
8502 R T 2223033222223 22223232233333233%3323323232343234323234 34322230233/
8503 TaTEST 47 CHECK CACHE TURNS OFF WHEN FLUSH IS DONE WITH IVSS SET
8504 :THIS TEST CHECKS THAT IF CACHE-FLUSH IS DONE (SETTING CF), WHEN [VSS
8505 1S SET. THE VALID STORES ARE NOT SWITCHED AND THE CACHE IS TURNED
8506 "OFF (AND A SLOW FLUSH IS PERFORMED). THUS, ANY REFERENCE TO
8507 ‘A PREVIOUSLY CACHED DATA SHOULD RESULT IN CACHE MISS.
8508 ‘TEST-DATA IS MADE HIT IN GROUP O (BEING TESTED). TEST CODE IS
8509 "MADE MIT IN GROUP 1.IVSS IS SET AND A FLUSH IS DONE. PREVIOUSLY
8510 "CACHED TEST-DATA IS REFERENCED TO CHECK IT IS A MISS.
8511 "THE TEST 1S REPEATED FOR BOTH GROUPS AND VALID STORES.
8512 “THIS TEST WILL ONLY BE EXECUTED ON A KB-11CM.E, OR EM
8513 ttttlt*ttttttttttttiiittttttt*tttttttittl’tttttttttt*ttttttttttt
gg}g 045764 000004 t§747:  SCOPE
8516 045766 005002 IVFC:  CLR R2 :BIT MASK FOR VSIU
8517 045770 012700 000034 MOV #SOMOM1 ,RO
8518 045774 012701 000054 MOV #S1MOM1 _R1
8519 046000 050200 IVFCA: BIS RZ,RO
8520 046002 050201 BIS R2.R1
8521 046004 010237 177746 MOV R2.a#CONTRL
8522 (46010 032737 010000 177746 18: BIT #vCIP.3#CONTRL
8523 046016 001374 BNE 1%
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(EXBDE . CHECK CACHE TURNS OFF WHEN FLUSH ]S CONE WITH JVSS SET SEQ 0187
8525 046020 012703 045766 MOV #IVFC.R3 ;MAKE TEST CODE BIT IN GKOUP
8526 066026 012704 001000 MOV #1000 R4 ;NOT BEING TESTED
8527 0460 010037 177746 2%: MoV RO ,a#CONTRL
8528 046034 005763 002000 ST 2000(R3)

8529 (046040 010137 177746 MOV R1, a#CONTRL

8530 046044 005723 TSI (R$) +

3221 046046 077610 S0B R4,2%

8573 046050 0462700 000014 31C #MOM1 ,RO

gggg 046054 042701 000014 s1¢ MOM1 _R1

8536 046060 012703 116310 MOV #TSTDAT ,R3 ;MAKE TEST=-DATA HIT IN GROUP

gggg 046064 012704 001000 MOV #1000,R4 JBEING TESTED

8539 046070 010037 177746 MOV RO _S#CONTRL

8540 046074 005723 3% TST (RS) +

ggz; 046076 077402 S08 R4, 3%

8543 046100 010137 177746 MOV R1,a#CONTRL ;FORCE REPLACE GRCUP (NOT BEING TESTED)
ggﬁg 046104 052737 040000 177746 BIS #IVSS ,a#CONTRL ;SET IvSS

8546 046112 012705 000004 MOV #4 RS :BIT MASK FOR HIT/MISS REGISTER
8547 046116 012704 000400 MOV #4600 R4

8548 046122 012703 120310 MOV ATSTDAT+2000.R3

8549 046126 052737 000400 177746 BIS #FCAC.,@#CONTRL  :FLUSH CACHE

8550 046134 005743 L%: TST -(R3) :REFERENCE PREVIOUSLY CACHED

8551 046136 030537 177752 BIT RS, a#HITMIS JTEST DATAR CHECK IT IS A MISS
8552 046142 001004 BNE 63

8553 046144 162703 000002 5% SUB #2.R3

8554 046150 077407 S08 R4.4$

gggg 046152 000417 BR 7$ : DONE

8557 046154 013737 177746 001562 6%: MOV S¥CONTRL , SREGO

8558 046162 005037 001564 CLR $REG1 ;GROUP NO.

8559 046166 032700 000040 8IT #S1.,R0O WHICH GROUP?

8560 046172 001403 BEQ 128

8561 046174 012737 000001 001564 MOV #1,$REG! :GROUP NO

8562 046202 010337 001566 12%: MOV R3,$REG? :TEST DATA ADDRESS

8563 046206 104072 ERROR 72 ;TEST DATA REFERENCE DID NOT

8564 ‘REGISTER A MISS. TEST-DATA WAS
8565 046210 000755 8R 5% :MADE BIT IN A GROUP. CACHE-FLUSH
8566 :WAS DONE, WITH JVSS SET. REFERENCE
8567 :TO THE PREVIOUSLY CACHED DATA
8568 ;SHOULD HAVE BEEN A MISS.

8549 ;PROBABLE FAILURE: CACHE DOES NOT
8570 ;TURN OFF WHEN 1VSS IS SET AND
8571 “FLUSH IS PERFORMED

8572 :CHECK THAT THE CACHE HAS TURNED ON AGAIN,CHECK

gg;f :THAT HITS CAN BE OBTAINED

8575 046212 012703 045766 7$: MOV #IVFC,R3 :MAKE THE TEST-CODE HIT IN GROUP NOT
8576 046216 012704 001000 MOV #1000 . R4 *BEING TESTED

8577 046222 052700 000014 BIS #MOM1 . RO

8578 046226 052701 000014 BIS MOM1 _R1

8579 046232 010037 177746 8% : MOV RO, a#CONTRL

8580 04623 005763 002000 TST 2000(R3)
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(EXBDE .P11 13-MAR-80 09:59 T4 CHECX CACHE TURNS OFF WHEN FLUSH [S DONE WITH IVSS SET SEQ 0182

8581

8582 046242 010137 177746 MOV R1, a#CONTRL

8583 046246 005723 TST (RS) +

g?g‘sv 046250 077610 SO8 R4 ,8%

)

8586 046252 042700 000014 BIC #M0OM1 RO

gggg 046256 042701 000014 BIC #MOM1 R

8589 046262 012703 116310 MOV #TSTDAT ,R3 ;MAKE TEST=DATA HIT [N GROUP
ggg? 046266 012704 001000 MOV #1000 ,R4 :BEING TESTED

£92 046272 010037 177746 MOV RO _a#CONTRL

8593 046276 005723 9% : TST (RS)+

gggg 046300 077402 SoB R4.9%

8596 ;FORCE REPLACE GROUP NOT BEING
8597 046302 010137 177746 MOV R1,a#CONTRL ;TESTED

8598 046306 012703 116310 MOV #TSTDAT R3 ;REFERENCE TEST-DATA (IN THE
8599 (046312 012704 001000 MOV #1000,R4 ;GROUP BEING CHECKED) AND
8600 046316 005713 10%: TST (R3) JMAKE SURE IT IS A HIT

8601 046320 032737 000010 177752 8IT #10,a#HITMIS JHIT?

8602 046326 001016 8NE 118 ;YES

8603 046330 013737 177746 001562 MOV a#CONTRL . SREGO

8604 046336 005037 001564 CLR $REGT . GROUP NO.

8605 04646342 032700 000040 BIT #51,R0 JWHICH GROUP?

8606 (046346 001403 BEQ 13%

8507 046350 012737 000001 001564 MOV #1,3REGT ;GROUP NO

8608 046356 010337 001566 13%: MOV R3,$REG? ;TEST DATA ADDRESS

8609 046362 104073 ERROR 73 :PREVIOUSLY CACHED TEST-DATA
8610 ;WAS REFERENCED BUT IT

8611 JWAS NOT A HIT.

8612 ;POSSIBLE FAULT: CACHE DID NOT
8613 ;TURN ON AFTER HAVING TURNED
8614 ;OFF (WHEN A CACHE FLUSH

gg}g :WAS DONE WITH JVSS SET).
8617 046364 062703 000002 11%: ADD #2,R3

8618 046370 077426 SOB R4,10% ;DONE?

8619 046372 052700 Q00014 BIS #MOM1 RO

%(1) 046376 052701 (N0014 BIS MOM1 R
8622 Q46402 012704 020000 MOV #VSIU, R4

8623 046406 074402 XOR R4 R2 ;DONE VALID STORE B?

8624 046410 001602 BEQ 14%

8625 046412 000137 046000 JMP IVFCA

8626 046416 032700 -000040 14%: BIT #S1,R0 ;YES, DONE GROUP 17

ggzzg 046422 001007 BNE 157150 s YES,EXI?

8629 (046424 212700 000054 MOV #S1MOM1 RO :CCR MASKS FOR CROUP 1 TESTING
8630 046430 01701 000034 MOV #SOMOMT R

8631 04643% 005002 CLR R2 :BIT MASK FOR VALID STORE
ggg% 0466436 000137 046000 JMP IVFCA ;G0 TEST GROUP 1

8634

8635 AR AR AN AR AR AR NN RN NN AR AR A AR A AN AR AN AR AN RN A NN A AR AN AR AN NN AR N AR,

8636 SwTEST 50 CHECK CACHE TURNS OFF ON A BACK-TO-BACK FLUSH
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0 CHECK LACHE TURNS OFF ON A BATK-TO-BA(K FLUSH

:THIS TEST CHECKS THAT THE CACHE TURNS OFF AND FODR(ES
SALL REFERENCES TO THE MAIN MEMORY WHEN BA(CK-TO~BACK
JCACHE FLUSHES ARE DONE. WHEN A CACHE FLUSH IS INJTIATeD
:WHILE THE PREVIOUS ONE IS IN PROGRESS, IT IS KNOWN

*AS BACK-TO-BACK FLUSH.

;THIS TEST WILL ONLY BE EXECUTED ON A KB-11(M,E, OR fM

. .IQ..tt.tttttttt.tititi't.tﬁ'.ﬁtlﬁ.tﬁﬁQﬁlttttﬁttiti.tttltt'ttt!

30A(1052)
15 SE

7$150: SCOPE
CLR SFCONTRL
177746 13- BIT #VCIP.S#CONTRL
BNE 1$
MOV #-4 R
MOV #7 .RO
177746 MOV #FCAC .a#CONTRL  ;FLUSH CACHE
177746 MOV #FCAC a#CONTRL -AGAIN FLUSH THE CACHE. SINCE
*PREVIOUS FLUSH IS STILL IN
2s: INC R1 *PROGRESS CACHE SHOULD BE
8EQ 3s STURNED OFF
8T RO,3HITMIS “CHECK THAT THE LAST THREE REFERENCES
BEQ 2s “WERE M]SSES
MOV SMHITMIS . R2
MO\ R2, SREGO
ERROR 115 :CACHE DID NOT TURN OFF ON
"PERFORMING A BACK-TO-BACK
*FLUSH. FOR THE PERIOD OF TIME
“THAT THE FLUSH IS BEING DONE
CAND THE CACHE IS OFF, ALL
"REFERENCES SHOULD BE FORCED
“TO MAIN MEMORY (MISSES).
3s: JEXIT

R ETETIT 22T E32Z2222A0222 2232422233202 sttt iiiili sl ]

tTEST 51 CHECK CACHE-BYPASS
:THIS TEST (HECKS THE CACHE BYPASS FUNCTIOM. WHEN THE
;"BYPASS CACHE'' IS SET IN THE CACHE CONTROL REGISTER
:ALL REFERENCES ARE FORCED TO MAIN MEMORY. IF A
:READ OR WRITE HIT OCCURS THAT LOCATION IS INVAL-
:~IDATED IN THE TAG STORE.
;FIRST, THE TEST CODE IS MADE HIT IN GROUP 1 BY
*FORCE~REPLACING GROUP 1. THEN THE TEST-DATA IS MADE
THIT 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 TEST-DATA INSIDE THE CACHE GRCJUP~0 SHOULD
‘HAVE BEEN INVALIDATED WHEN REFERENCES WERE
:MADE WITH CACHE-BYPASS SET.)
;THE ENTIRE TEST IS REPEATED, SELECTING THE
gl&?g ¥ALID STORE AND THEN WITH TEST-DATA IN
*THIS TEST WILL ONLY BE EXECUTED ON A KB~11(M.E, OR EM

332222223233 2323222323 3333 23232222820 ca0iiiilaliltstat il Al d)

TSTS1: SCOPE

CBP: CLR R2 :BIT MASK FOR VS]U
MOV #S0MOM1 RO
MOV #S1MOM1T R1

0185
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CEXBDE .P11 13-MAR-80 09:5 51 CHECK CACHE-BYPASS SEG 0184
8693 04L6564 050200 (BPA: BIS R2.R0
8694 046546 050201 8IS R2.R1
8695 046550 010237 177746 MOV R2.a#CONTRL
8696 046556 032737 010000 177746 18: 8IT #vCIP, @#CONTRL ;SELECT vSIU
gggg 046562 001374 BNE 18
8699 046%% 012703 046532 MOV #CBP R3 :MAKE TEST=CODE HIT IN THE
8700 046570 01270& 001000 MOV #1000, R4 *GROUP NOT BEING TESTED
8701 046574 010037 177746 2s: MOV RO, a#CONTRL
8702 046600 005763 002000 TST 2000 (R3)
8703 046604 010137 177746 MOV R1,a#CONTRL
8704 046610 005723 TST (R$) +
g;gg 066612 077410 S08 R4, 28
8707 046614 042700 000014 BIC #MOM1 ,RO
g;gg 046620 042701 000014 BIC #MOM1 . R1
8710 046624 012703 116310 MOV #TSTDAT,R3 :MAKE TEST-DATA HIT IN THE
8711 046630 012704 001000 MOV #1000, R4 *GROUP BEING TESTED
8712 046634 010037 177746 MOV RO, S#CONTRL
8713 046640 005723 3% TST (R$) +
8714 0466642 077402 S08 R4, 3$
8715 046644 010137 177746 MOV R1.3#CONTRL ;:FORCE REPLACE IN THE GROUP NOT
8716 “BEING TESTED
g;}g 046650 052737 001000 177746 BIS #UCB,3FCONTRL  -UNCONDITIONED CACHE BY-PASS
8719 046656 012703 116310 [ 01" #TSTDAT R3
8720 046662 012704 001000 MOV #1000, R4 :REFERENCE THE CACHED-TEST-DATA
8721 046666 005713 48: ST (R3) *THE GROUP BEING TESTED
8722 046670 032737 000010 177752 8IT #10,a4HITMIS  :MISS?
g;gz 046676 001416 BEQ 5$ SYES
8725 046700 013737 177746 001562 MOV SFCONTRL . SREGO
8726 046706 005037 001564 CLR $REG1 :GROUP NO.
8727 046712 032700 000040 BIT #S1,R0 “WHICH GROUP?
8728 046716 001403 BEQ 8s
8729 046720 012737 000001 001564 MOV #1,$REG1 :GROUP NO
8730 046726 010337 001566 8$: MOV R3.$REG?2 “TEST DATA ADDRESS
8731 046732 104074 ERROR 74 :TEST-DATA-REFERENCE WAS NOT
8732 A MISS. TEST-DATA WAS PREVIOUSLY
8733 “CACHED IN THE GROUP BEING
8734 “TESTED. THEN IT WAS REFERENCED
8735 ‘WITH CACHE BY-PASS SET. IT
8736 :SHOULD HAVE BEEN A M]SS.
8737 ;PROBABLE FAILURE : A M]SS IS
8738 "NOT BEING FORCED WHEN CACHE
g;zg *BYPASS [S SET
8741 046734 062703 000002 5% ADD #2.R3
gz,'z% 046740 077426 SOB RG.4$ :DONE?
8744 046742 062737 001000 177746 BIC #UCB,3#CONTRL  ; CLEAR CACHE BYPASS
8745 (046750 012703 116310 MOV #TSTDAT R3 JREFERENCE THE TEST-DATA AGAIN
8746 046754 012704 000400 MOV #500.R4 ;1T SHOULD BE A MISS
8747 046760 005713 ST (R3)
8748 046762 032737 000010 177752 BIT #10,3a4HITMIS  :MISS?
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(ExBDE .P 13-MAR-80 09:59 S (HECK CACHE-BYPASS SEQ
g;gg 66770 001416 B8EQ 7% s YES
8751 066772 013737 177746 001562 MOV SN CONTRL , SREGO
875 047000 005037 001564 (LR $REG ;GROUP NO.
6H75 067004 032700 000040 BIT #S1,RO JWHICH GROUP?
8754 047010 001403 B8EQ 2 3
8755 047012 012737 000001 001564 MOv #1,$REG] ;GROUP NO
8756 047020 010337 001566 G%: MOV R3,SREGZ ;TEST DATA ADDRESS
8757 047024 104075 ERROR 75 ;TEST-DATA-REFERENCE WAS NOT
8758 ;A MISS. TEST=DATA WAS PREVIOUSLY
8759 ;CACHED IN THE GROUP BE ING
8760 :TESTED. THEN IT WAS INVALIDATED
8761 ;BY REFERENCING ]T WHILE
876¢ ;CACHE-BYPASS WAS SET. THEN
8763 ;CATHE-BYPASS WAS (CLEARED AND
8764 ;THE TEST DATA WAS REFERENCED
8765 SAGAIN TO MAKE SURE [T WAS
8766 ;s INVALIDATED.
8767 047026 062703 000004 ’$: ADD #4 ,R3 ;PROBABLE FAILURE - CACHE-BYPASSS
8768 047032 077426 SOB R4, 6% ;DOES NOT INVALIDATE DATE
8769 :THAT IS A HIT INSIDE THE
8770 047034 052700 000014 BIS MOM1 . RO ; CACHE
8771 047040 052701 000014 BIS #MOM1 R
8772 047044 012704 020000 MOV #VSIU R4
8773 047050 074402 XOR R4 R2 ;DONE BOTH VALID STORES?
8774 047052 001234 BNE CBPA JNO
8775 047054 032700 000040 BIT #51,R0O ;TESTED GROUP 1
g;;g 047060 001005 BNE 15752 D:EXIT
8778 047062 012700 000054 MOV #STMOM1 RO ;SET UP FOR TESTING GROUP 1
8779 047066 012701 000034 MOV #SOMOM1 ,R1
8780 047072 000624 B8R CRPA
8781
8782
8783
B784 IR AR R AR AR R AR N AN R AR AR AARN R RANAR AR AN NNA AR RN RN AN
8785 ;*TEST 52 CHECK CACHE IS BYPASSED ON ASRB OPERAND
8786 :THIS TEST CHECKS THAT THE CACHE IS BYPASSED ON THE
8787 OPERMD OF THE ASRB INSTRUCTION AND ALSO THE OPERAND
8788 ;1S INVALIDATED. TEST~-CODE (INCLDING THE OPERAND
8789 OF THE ASRB) IS MADE HIT IN GROUP 1 THEN
8790 ASFB INSTRUCTION 1S EXECUTED ON THE CACHED
87N :OPERAND. IT IS CHECKED IF THE REFERENCE TO THE
879¢2 BYTE'U’ERMD WAS A MISS. THEN THE SAME OPERAND
8793 :REFERENCED USING AN ORDINARY (NON-8YPASSING)
g% iNg}ggCTED AGAIN, THE REFERENCE IS CHECKED FOR
8796 ;THIS TEST WILL ONLY BE EXECUTED ON A KB-11(M,E, OR EM
8797 '-:ttttﬁttttt'ttittttttttt*tttttttt!tttttttttttﬁ!ttttttttnttttttnt
8798 047074 000004 75752:  SCOPE
8800 047076 012703 047076 ASRB(B: MOV #ASRBCB R3
8801 067102 012704 001000 MOV #° 000, R‘o :MAKE TEST-CODE HIT IN GROULP
8802 047106 012737 000034 177746 1$: MOV ISW1 a#CONTRL ; 1
8803 047114 005763 002000 TST 2000 (R3$
8804 047120 0127357 000054 177746 MOV #STMOMT ,a#CONTRL

e gt e e, et
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JWHEN REFERENCED USING AN
;ASRB INSTRUCTION WAS NOT

CEXBOE P11 13-MAR-80 09:59 152 CHECK CACHE 1S BYPASSED GN ASRB OPERAND $*c 0186
8805 047126 005723 ST (R3) +

8806 047130 077412 SO8 RG.1S

8807 047732 042737 000016 177746 BIC m0OM1 , J#CONTRL

8808 SEXECUTE AN ASRE AND REFERENCE
8809 047140 106237 047262 ASRB  a#ASLOC “THE TEST LOCATION

B810 047164 032737 000010 177752 BIT #10.BMHITMIS

gg; 047152 001412 REQ 2

8813 047154 013737 177746 001562 MOV aFCONTRL , SREGO

8814 047162 012737 000001 001564 MOV #1,$REGT :GROUP NO.

8815 047170 012737 047242 001566 MOV #ASLOC,SREG2  :TEST DATA ADDRESS

gg} 106076 ERROR 76 *PREVIOUSLY CACHED TEST-LOCATION
881

881

;A M]SS.

N =00V NN =0
~
= ]
~
o

882 ;PROBABLE FAILURE = ASRB DOES
882 JNOT FORCE OPERAND-REFERENCE
ggg} ;TO THE MAIN MEMORY

8824 047200 005737 047242 2%: ST aW#ASLOC JREFERENCE THE TEST-LOCATION
8825 047204 032737 000010 177752 61T 210 a#H] TMIS ;MISS?

%g 047212 001614 BEQ 15753 DIEXIT

8828 0472146 013737 177746 001562 MO\ a#CONTRL ,SREGO

8829 047222 012737 000001 001564 MOV #1,SREG] ;GROUP NO.

8830 047230 012737 047242 001566 MOV NASLOC ,SREGZ ;TEST DATA ADDRESS

8831 047236 104077 ERROR 77 ;BYTE-OPERAND (OF ASRB) WAS
8832 ;NOT INVALIDATED WHEN ASRB
8833 ;JWAS EXECUTED ON A CACHED

8834 JLOCATION

gggg 047240 000401 BR TST53 JIEX]T

8837 047242 000000 ASLOC: .WORD O

8838

8839

8840

8841 IR A AR ARA R AR R R AN RN AR AN AN R RN RN AN AR AR AN ARNANN NS
8842 *TEST 53 CHECK CACHE VALID STORE PARITY (HECKER

8843 :THIS TEST FORCES VALID STORE PARITY ERROR IN THE FOUR
8844 :VALID STORES AND (HECKS THE PARITY (HECKERS.

8845 :THIS TEST WILL ONLY BE EXECUTED ON A KB-11CM.E, OR EM
8846 IR AR AR AN AR AR N R AR AR AR R R A AN AN AN AR R AR R AR NN RN AN
8847 047244 000004 TST53: SCOPE

8848 047246 013700 177744 MOV aMSER RO

8849 047252 010037 177744 MOV RO, a#MSER

8850 047256 005002 CVSPE: (LR R?C ;BIT MASK FOR VSIU

8851 047260 012704 000034 MOV #SOMOM1 R4 ;SET UP BIT MASKS TO CHECK
8852 047264 012705 000054 MOV #STMOM1 RS ;GROUP 1 FIRST

8853 047270 050204 CVSPEA: BIS RZ2,R4

8854 047272 050205 BIS R2,R5

8855 047274 010237 177746 MOV RZ.a¥#(ONTRL

8856 047300 032737 010000 177746 1$: BIT #vCIP ,a#CONTRL

gggg 047306 001374 BNE 1%

8859 047310 010437 177746 MOV R4, a#CONTRL

8860 047314 005737 051370 TST an2$+2000
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CEXBOE .P11 13-MAR-80 09:59 153 CHECK CACHE VALID STORE PARITY CHECKER SEQ 0187
8861
8862 047320 010537 177746 MOV RS, a#CONTRL SMAKE “NOP'' MIT IN GROUP BE ING
8863 067324 005737 047370 ST s “TESTED
8865 047 032704 000020 8IT #50,R% :TESTING GROUP 1?
8866 04735% 001004 BNE 13% SYES
8867 047336 042737 0000046 177746 BIC M0, ¥ CONTRL "TESTING GROUP O,FORCE MISS GROUP 1
8868 047344 000403 BR 143
gggg 047366 042737 000010 1777646 138: BIC #M1, 3N CONTRL :TESTING GROUP 1,FORCE MISS GROUP 0
gg;} 067356 012737 047412 000114 148: MOV #38.a0114 SSETUP PARITY ERROR TRAP VECTOR
gg;z 047362 052737 002000 177746 BIS #FVPE .a#CONTRL :FORCE VALID STORE PARITY ERROR
8875 047370 000240 2%: NOP :REFERENCE OF THIS INSTRUCTION
8876 ‘WILL FORCE A VALID STORE
8877 “PARITY ERROR. TRAP TO 114
8878 “SHOULD OCCUR.
8879 047372 042737 002000 177746 BIC #FVPE ,a#CONTRL :USER FVPE IF STILL SET
8880 047400 013737 1777646 001562 MOV a¥CONTRL , SREGO
8881 047406 104103 ERROR 103 SVALID STORE PARITY ERROR WAS
8887 “FORCED BY SETTINGS FVPE IN
8883 “CCR AND MAXING A REFERENCE
8884 “TO A LOC THAT WAS MADE
8885 “A HIT. PARITY ERROR TRAP
8886 *DID NOT OCCUR ON DETECTING
8887 “THAT PARITY ERROR IN VALID
gggg 047410 000411 BR 63 . STORE
8890 047412 3s. :ENTER HERE IF A PARITY ERROR
8891 “TRAP OCCURS AS EXPECTED
8892 047412 022626 0, o (SP)+, (SP)+ *POP THE STACK

8893 047414 032737 002000 177746 5$: BIT #FVPE ,a#CONTRL ;FVPE CLEARED AFTER PARITY ERROR?

8894 047422 001404 BEQ 63

8895 047424 013737 177746 001562 MOV S#CONTRL , SREGO

8896 047432 104105 ERROR 105 ;FVPE DID NOT GET CLEARED

8897 JAFTER VALID SOTRE PARITY ERROR
gg% ;OCCURED

8900 047434 032737 100000 177746 6%: BIT #VSPE ,a#CONTRL . DID-VALID-STORE-PARITY-ERROR SET?
8901 047442 001004 BNE 78

8902 047444 013737 177746 001562 MOV SNCONTRL ,SREGO

8903 047452 104106 ERROR 106 ;VALID-STORE-PARITY-ERROR BIT
8904 :DID NOT SET IN CCR WHEN

8705 *PARITY ERROR FROM V~STORE)
8906 047454 005003 78: (LR R3

8907 ;WAS FORCED

8908 047456 032705 000040 8I7 #51.R5 TESTING GROUP 1?

8909 047462 001003 BNE 8$ YES

8910 047464 012700 000020 MOV #8174 ,RO .'SET BIT MASK FOR GROUP 0

8911 047470 000402 B8R 9%

8912 047472 012700 000040 8%: MOV #IT75,R0 ;SET BIT MASK FOR GROUP 1

8913 047476 013701 77744 9%: MOV o#MSER R “GROUP [N WHICH THE PARITY ERROR
8914 047502 042701 177716 BIC #~CB]T4+~CBITS,R1;0CCURED) WAS SET IN MEMORY
8915 047506 020100 mp R1,RO ;SYSTEM ERROR REGISTER

8916 047510 001413 BEGQ 108
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CEXBOE .P11 13-MAR-80 09:59 153 (HECK CACHE VALID STORE PARITY (HEINER SEQ 0188
8917 067512 013737 177746 001562 MOV ¥ CONTRL ,$REGD
8918 0475 013737 177744 (01564 MOV SMMSER, SREGH
8919 047526 010337 001566 MOV R3.$REG? JGROUP NO. BEING TESTED
8920 047532 010037 001570 MOV RO,$REG3 (EXPECTED BITS (&,5)IN MEM Sy
8921 JERROR REGISTER
8922 047536 104107 ERROR 107 ;PROPER BITS (ADDRESS MEMORY)
8923 ;JPARITY ERROR.4,5) WERE NOT
8924 ;SET IN MEM=-SYS.ERROR
8925 ;REGISTER WHEN VALID STORE
gg? JPARITY ERROR WAS FORCED.
8928 047540 013703 177746 108: MOV a#CONTRL ,R3 ;DID VSIU BIT SWITCH AFTER
8929 047544 074203 XOR R2.R3 ;PARITY ERROR TRAP?
8930 047546 032703 020000 BIT #VSIU,R3
8931 047552 001404 BEQ 118 sNO, OK
8932 047554 013737 177746 001562 MOV a#CONTRL , SREGO
8933 047562 104110 ERROR 110 JVSIU SWITCHED WHEN A VAL ID
8934 ;STORE PARITY ERROR WAS
8935 * JFORCED., IT SHOULD NOT.
8936 047564 013701 177744 118: MOV SAMSER,R1 :CLEAR MEMORY SYSTEM ERROR
8937 047570 010137 177744 MOV R1,a#MSER JREGISTER
8938 047574 005737 177744 TST aWMSER ;s CLEARED?
8939 047600 001404 BEQ 12%
89%%0 047602 013737 1777446 001562 MOV aWMSER, SREGO
891 047610 1041 ERROR 111 ;MEMORY SYSTEM ERROR REGISTER
8942 ;WOULD NOT BE CLEARED BY
8943 JWRITING ITS CONTENTS BA(K
8344 JINTO ITSELF. NOTE PREVIOUSLY
8945 ;A VALID STORE PARITY ERROR
8946 JOCCURED THIS SETTINGS ?
8947 BIT 4 OR S INIT.
8948 047612 012700 020000 128: MOV #VSIU,RO
89 047616 074002 XOR RO,R2 ;DONE VALID STORE B?
ggg? 047620 001223 BNE CVSPEA ;G0 CHECK VALID STORE B
8952 047622 032705 000020 817 #50 RS ;CHECKED GROULP 0?
gggz 047626 001007 BNE TST54 SIEXIT
8955 047630 012704 000054 MOV #S1MOM1 R4 ;SET UP BIT MASKS TO CHECK
8956 047634 012705 000034 MOV #SOMOMT RS JGROUP O
8957 047640 005007 CLR RZ ;BUT MASK FOR VALID STORE
8958 047642 000137 047270 JMP CVSPEA
8959 AR AR AR R A AR A AR AR AN RN R AN AR AR AR A NA AR AN RN AN AR AR AN NN NSRS
8960 *TEST 54 CHECK THAT CACHE-MISS OCCURS ON A VALID STORE PARITY ERROR
8961 :THIS TEST FORCES A VALID STORE PARITY ERROR AND (HE(KS
8967 :THAT A MISS OCCURS ON THE REFERENCE THAT CAUSED
8963 THE PARITY ERROR. THE CACHE LOCATION THAT GAVE THE
8964 PARITY ERROR IS INVALJIDATED AND A SLOW CYCLE IS
8965 ;PERFORMED TO THE MIN MFMORY. THIS TEST IS
8966 PERFORMED WITH THE "DJSABLE TRAPS'' BIT OF THE
8967 :CACHE CONTROL REGISTER SET, THUS A PARITY ERPOR
8968 :TRAP WILL NOT OCCUR. THIS IS DONE SO THAT THE
8969 HIT—HISS REGISTER CAN BE READ WITHOUT LOSING
8970 :THE INFORMATION CONTAINED IN IT.

891 ;THIS TEST WILL ONLY BE EXECUTED ON A kB=11(M,E, OR EM

8977 '.'ttﬁtltttttttttttttttttittttlttttttttttttt.tttttttttttttt'ti'tl.
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(EXBOE .P1)

8573
8974
8975
8976
8977
8978

9007

sssssssss

33838
- OYO~N

047646
047650

047652
047656
047662

047766

047774
047776
050004

050006
050014
050022
050024
050032

050034

050042
050046
050050
050052
050056

050060

000004
005002

012704
012705
050204
050205
010237
032737
001374

010437
005737
010537
005737
042737
052737

000240

032737
001407
013737
013737
104104

032737

001004
013737
104106

052737
032737
001404
013737
104112

013737

012700
074002
001304
032705
001007

012704

000034
000054

177746
010000

177746
051736
177746
047736
000014
002001

000010

177746
177744

100000

177746

100000
100000

177746

177744

020000

000020

000054

177746

177746
177746

177752

001562
001564

177746

001562

177746
177746

001562

177744

S13-HAR-80

TSTS4:

VS(M:

VS(MA:

1%:

4%:

2%:

3s:

5%:

H 15

10:38 PAGE 164

(HECK THAT CACHE-MISS OCCURS ON A VALID STORE PARITY ERROR

SCOPE
(LR

MOV
MOV
BIS
BIS
MOV
BIT
BNE

MOV
TST
MOV
TST
BIC
BIS

NOP

BIT
BEG
MOV
MOV
ERROR

BIT
BNE
ERROR

BIS
BIT
BEQ

ERROR

MoV

MOV
XOR
BNE
8IT
BNE

MOV

R2 :BIT MASK FOR VSIU
.raAPs

#SOMOM1T R4 JSET B! Y MASKS TO CHECK

#S1MOM1 RS “GROUF 1 FIRST

R2.,R4

Rz 'RS

R2 . CONTRL

#VC 1P, 3#CONTRL

1%

R4 , a#CONTRL :MAKE "NOP'' LIST IN GROUP

28 +2000 "BEING TESTED

RS, a#CONTRL

anls

AMOM1 , 3#CONTRL

NFVPE+DT , 3#CONTRL :FORCE VALID STORE PARITY ERROR
:REFERENCE OF THIS INSTRUCTION
*WILL FORCE A VALID STORE
"PARITY ERROR

#10,3¥HITMIS :CHECK THAT THE REFERENCE

3$ ‘WHICH CAUSED THE V-STORE

S#CONTRL . $REGO "PARITY ERROR WAS A MISS

SIMSER , SREG1 “TEXT-DATA REFERENCE WHICH

104 “CAUSED A PARITY ERROR
- (IN THE VALID STORE)
*SHOULD HAVE BEEEN A MISS-
;1T WAS NOT.

#VSPE . a#CONTRL ;oégrgAon STORE PAR[TY ERROR

48

a#CONTRL ., SREGO

106 :VALID STORE PARITY ERROR BIT
*DID NOT SET IN CCR WHEN
"PARITY ERROR FROM (V-STORE)
‘WAS FORCED

#VSPE , a#CONTRL ;CLEAR VSPE

ggsps,awcoutnL * CHECK

S#CONTRL , SREGO

112 :VALID STORE PARJTY ERROR
‘BIT COULD NOT BE CLEARED IN (CR

SIMSER , IIMSER :CLEAR MEMORY SYSTEM ERROR
;REGISTER

#VSIU,RO

RO,R2 :DONE VALID STORE B?

VSCMA "GO CHECK V-STORE 8

ggo.ns *CHECKED GROUP 0

4STMOMT R4

;SET UP BIT MASKS TS (HE(K

SEQ (18¢
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TEKBD-E  11/70 CACHE #2 MACY!1 30A(7052) 13-MAR-80 10:38 PAGE 16&
09:59 CHECK THAT CACHE-M]SS OCCURS ON A VALID STORE PARITY ERROR

#SOMOM1 RS
R2
VSCMA

a#CONTRL

;GROUP 0

X3 222232323233333233233332X43220R 2322 22 RR2iRRRRRRRRRRRRRARRARA D)

CHECK BYP ON <KERNEL PAGE BITS
;THIS TEST IS EXECUTED ONLY ON KB11-E,KB11-EM,AND MODIF IED kB11-R3/( (kB11(M)

"ttlttﬁtt!.'t.t'.ttitt."iittittﬁiﬁtttttﬁt.t.ttttﬁtttt.ttltt.tt.

#12.8TIMES
xB1iCM

53

KB11E
TST56
#X1PDRO,RO
(RD)

#BYP, (RO)
1$

RO, SREGO
{Ré) $REG1

#BYP, (RO)
#MYP, (RO)
2%

RO, SREGO
(RO) ,SREGT
124

#8YP, (RO)
#8YP . (RO)
33

RO, SREGO
%Rb) $REGT

#2.RO

RO, #KDPDR7+2
43

;.D0 12 ITERATIONS

;BR |F MOIFIED 11/70 (kB11(M)
;IS IT A KB11-E OR KB11-EM?

;POINT TO KIPDRO
;CLEAR KIPDR
:DID BYP CLEAR?
;BRANCH IF YES

;BYP STUCK SET
;SET BYP
;IS IT SET?
;BRANCH IF YES
;BYP STUCK CLEAR
;CLEAR BYP
;IS 1T CLEAR?
JBRANCH [F YES
;BYP STUCK SET
:POINT TO NEXT PDR

JARE WE FINISHED?
;BRANCH IF NOT

X323 22323 2322232323222 23320202 ddF R dRdiRiti it iyl

CHECK BYP ON SUPERVISOR PAGE BITS

s«THIS TEST IS EXECUTED ONLY ON KB11-E, KB11-EM, AND MODIFIED kB11-8/C (KB11(M),

"ttt.ttt*itttiﬁ*t*'lt'tttt't*tﬁﬁ*ﬁ*ﬁﬁﬁ*ttttttﬁtt‘tttitttitittttt

TEXBDE P 13-MAR-80 09 154
9029 050064 012705 000034 MOV
030 050070 005002 (LR
gggz 050072 000137 047662 JMP
9033 050076 005037 177746 6%: (LR
9034 050102 KT:
9035
9036
9037
9038 :eTEST 55
9039
9040 :s
9061 050102 TSTS5: SCOPE
9042 050106 012737 000012 001702 MOV
9045 050112 105737 001750 1STB
9044 050116 001003 BNE
9045 050120 005737 001746 TST
2046 050124 001444 BEQ
9047 050126 012700 172300 5%: MOV
9048 050132 005010 43: CLR
9049 050134 032710 100000 BIT
9050 050140 001405 BEQ
9051 050142 010037 001562 MOV
9052 050146 011037 001564 MOV
3822 050152 104123 ERROR
9055 050154 052710 100000 1$: BIS
9056 050160 032710 100000 BIT
9057 050164 001005 BNE
9058 050166 010037 001562 MOV
9059 050172 011037 001564 MOV
;82? 050176 104124 ERROR
9062 050200 042710 100000 2%: BI(
9063 050204 032710 100000 BIT
9064 050210 001405 BEQ
9065 050212 010037 001562 MOV
9066 050216 011037 001564 MOV
9067 050222 104123 ERROR
9069 050224 062700 000002 3s: ADD
2070 050230 020027 172340 0
9071 050234 001336 BNE
9072
9073
9074 tTFST 56
9075
9076 .
9077 050236 000004 TST56: SCOPE
9078 050240 012737 000012 001702 MOV
9079 050246 105737 001750 7518
9080 050252 001003 BNE
Q081 0502564 005737 001746 TST
9082 050260 001444 BEQ
9083 050262 012700 172200 5%: MOV
9C84 050266 005010 4%: CLR

#12, STIMES
KB11CM

5%

KB11E
TSTS57
#S1PDRO,RO
(RO)

:.D0 12 ITERATIONS

;BR IF MOIFIED 11/70 (kB11(M)
IS IT A KB11-E OR KB11-EM>

,POINT 70 SIPDRO
;CLEAR SIPDR

SEQ 010
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CEXBD-E '1/70 CACHE #2 MACY'1T 30A(1052) 13-MAR-80 10:38 PAGE 166

CEXBDE . P11 13-MAR-80 05.59 156 CHECK BYP ON SUPERVISOR FAGE BITS SEQ 0191
9085 050270 032710 100000 BIT #BYP, (RO) :DID BYP CLEAR?
9086 050274 001405 BEQ 18 *BRANCH IF YES
9087 050276 010037 001562 MOV RO, SREGO
9088 050302 011037 001564 MOV (RO) , $REG1
9089 050306 104130 ERROR 130 :BYP STUCK SET
9991 050310 052710 100000 1%: BIS #YP, (RO) :SET BYP
9092 050314 032710 100000 BIT #BYP, (RO) DID IT SET?
9093 050320 001005 BNE 2% "BRANCH IF YES
9094 050322 010037 001562 MOV RO, SREGO
9095 050326 011037 001564 MOV (RO, SREG1
8839 050332 104131 ERROR 131 :BYP STUCK CLEAR
9098 050334 042710 100000 28 : BIC #BYP, (RO) :CLEAR BYP
9099 050340 032710 100000 BIT #BYP. (RO) “IS IT CLEAR?
9100 05034 001405 BEQ 3 *BRANCH [F YES
9101 05036 010037 001562 MOV RO, $REGO
9102 050352 011037 001564 MOV (RO) , SREG1
3182 050356 104130 ERROR 130 :BYP STUCK SET
9105 050360 062700 000002 3% ADD #2.R0O :POINT TO NEXT PDR
9106 050364 020027 172240 CMP RO.#SDPDR7+2  :ARE WE FINISHED?
9107 050370 001336 BNE 4$ *BRANCH IF NO
9108 IR AR AR AN AN A AR AR R R AR R AR AR AR AN AN AN A AN AN A AAN AR AARNA A NN
9109 :«TEST 57 CHECK BYP ON USER PAGE BITS
9110 s*THIS TEST IS EXECUTED ONLY ON KB11-E, kB11-EM, AND MODIFIED kB11-8/( (KB11(M).
9111 RN R AR AR AR AR N R AR AARARARAAA AR AR AAA AN AN AN AN S
9112 050372 000004 78757: SCOPE
9113 050374 012737 000012 001702 MOV #12.$TIMES ;:DO 12 ITERATIONS
9114 050402 105737 001750 TSTB  KB11CM
9115 050406 001003 BNE S$ :BR IF MOIFIED 11/70 (KB11CM)
9116 050410 005737 001746 TST KB11E ;1S IT A KB11-E OR KB11-EM?
9117 050414 001444 BEQ TST60 ¥
9118 050416 012700 177600 5¢: MOV #UIPDRO,RO *POINT TO UIPDRO
9119 050422 (05010 i$: CLR (RO) *CLEAR UIPDR
9120 050426 032710 100000 BIT #BYP, (RO) ‘DID BYP CLEAR?
9121 050430 001405 BEQ 18 "BRANCH IF YES
9122 050432 010037 001562 MOV RO, SREGO
9123 050436 011037 001564 MOV (RO) , SREG1
g}sg 050442 104132 ERROR 132 :BYP STUCK SET
9126 050444 052710 100000 1$: BIS #BYP, (RO) ;SET BYP
9127 050450 032710 100000 BIT MBYP, (RO} “IS IT SET?
9128 050454 001005 BNE 2$ *BRANCH IF YES
9129 050456 010037 001562 MOV RO, SREGO
9130 050462 011037 001564 MOV (RO) . SREG?
g}gg 050466 104133 ERROR 133 :BYP STUCK CLEAR
9133 050470 042710 100000 2s: BIC #BYP, (RO) :CLEAR BYP
913% 0504764 032710 100000 BIT #MYP, (RO) YIS IT CLEAR?
9135 050500 001405 BEQ 3 "BRANCH IF YES
9136 050502 010037 001562 MOV RO, SREGO
9137 050506 011037 001564 MOV (RO) , SREG1
g}gg 050512 104132 ERROR 132 :BYP STUCK SET

9140 050514

%
g

000002 3% ADD #2,R0O ;POINT TO NEXT PDR




CExBD-t

CExXBOE .P11

9141
9142
9143
9144
9145
9146
9147
9148
9149
9150
9151

91952
9153
9154
9155
9156
9157
9158
9159
9160
9161

9162
9163
9164

9165
9166
9167
9168
9169
9170
9171

972
9173
9174

9175

9176
9177
9178
9179
9180
9181

9182
9183
9184
9185

9186
9187
9188
9189
9190
91N

9192
9193
9194
9195
9196

050520
050524

050526

050530
05053
05';5“”
C>0964
CL0566

050546
050552
050554
050560
050562
050566
050572
050576
050602
050606
050614

050616
050622
050626
050634
050640
050646
050650

050652
050660
050664
050670
050676
050700

050702

050710
050714
050722
050730
050736
050744
050752
050760
050766
050774

11/70 CACHE #2
P 1 -80

020027
0013

000004

013746
542716
012 46
000002

105737

077112

042737
012700
012701
012737
005720
077102

012737

MACY!1 30A(1052) 13-MAR
09:59 157

177640

177776
000020
050546

001750
001747

051360
100000
172350
172310
1777466
010000

050566
001000
000034
002000
000054

000014
063014
001000
000020

177746

177746
177746

177746

177746

177746

il i wid vl el ccud —aud b

K 15
~-80 10:38 PAGE 167
CHECK BYP ON USER PAGE BITS

cMP 22,0U0P0R702 JARE WE FINISHED?

BNE JBRANCH 1F NO
T T T e A R L R L LA R R
;*TEST 60 (HECK CACHE BYPASS ON VIRTUAL PAGE
;«THIS TEST IS EXECUTED ONLY ON KB11-EM AND 11/7¢4 (K81 1CM)
R e e e L L R R AR Y
TST60: SCOPE
MOV a#PS, - (SP) ;CLEAR T BIT IF SET

1%:

VPBP:;

VPBPA :
1%:

9%:

BIC #20, (SP)
MOV #1%,-(SP)
RTI

TST8B KB11(M

TSTB KB11EM ;IS IT A KB11-EM?

BNE vPBP ;BR IF YES

JMP VPBPE

MOV #100000,R4 JINITIALIZE APF, PAGE PAR - 4

MOV MCIPDRG ,R3
CLR ¥ CONTRL
gﬁg 1¥CIP,3#CONTRL ;WAIT FOR VCIP TO CLEAR

MOV #VPBP RO

MOV #1000 ,R1

MOV #SOMOM1 ,a#CONTRL
TST 2000 (RO)

MOV #S1MOM1 ,a# CONTRL
1ST (RO) +

S08 R1,2%

BIC #MOM1 ,a# CONTRL
MOV #63014 ,R0

JMAKE TEST CODE HIT IN GROUP 1

sMAKE TEST-DATA HIT IN

MOV #1000 .R1 ;GROUP 0
MOV #SO,a#CONTRL

TST (RO) +

SOB R1.9%

MOV #51,AFCONTRL ;FORCE REPLACE GROUP 1

CLR a#K 1PARO :MAP 0-4K VIRTUAL INTO
MOV ¥77406, 34K IPDRO :0-4K PHYSICAL (TEST PROGRAM)
MOV #200,a#KIPART  :MAP 4~BK VIRTUAL INTO

MOV 277606 3K IPDR1 :4-BK PHYSICAL (TEST PROGRAM)
MOV 2600 SWKIPAR?  :MAP 8-12K VIRTUAL TO

MOV #77406, 34K IPDR2 :8-12K PHYSICAL

MOV #600.8#KIPARS  :MAP 12-16K VIRTUAL 10

MOV #77406 ,a#KIPDR3 :12-16K PHYSICAL

MOV #177600 , 34K IPAR7 :MAP 1/0 PAGE THROUGH PAGE?
MOV #77406, 34K 1PDR7

;SET UP PAR,PDR REGISTERS TO

SEQ 0192
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CEXBD=E 11/70 CACHE #2 MACY'1 30A(1052) 13-MAR-BO 10:38 PAGE 165

CEXBDE P11 13-MAR-80 09:59 160 CHECK CACHE BYPASS ON VIRTUAL PAGE SEQ 0193
2197 SMAP THE TEST DATA BUFFER THRU Tt
9198 SvITUAL PAGE BEING TESTED
9199 051002 012702 063014 MOV #63014 ,R2 “PHYSICAL ADDRESS
9200 051006 010200 MOV R2.RO SCOPY IT
9201 051010 072027 177772 ASH #-6 RO "FORM THE PAF (BLOCK #)

9202 051014 010C1S MOV RO, (RS) :SET UP PAF INSIDE THE PAR

3582 051016 012713 010406 MOV #10406, (R3) *SET UP PDR

9205 :FORM THE VIRTUAL ADDRESS FOR
9206 “THE TEST DATA BUFFER

9207 051022 042702 177700 BIC #177700.R2 "CLEAR APF BIT POSITIONS

9208 051026 050402 BIS R4 ,R2 “SET APF BITS TO POINT TO THE
3598 051030 010200 MOV R2.RO ;$€§TESR THE VIRTUAL PAGL BEING
9211 *R2 CONTAINS THE VIRTUAL ADDRESS
9212 “OF THE TEST DATA BUFFER

9213 051032 012737 000020 172516 MOV #20, 3AMMR3 “ENABLE KT - 22 BIT MODE

35}‘5' 051040 012737 000001 177572 MOV #1, 34RO

9216 051046 012701 001000 MOV #1000 ,R1 : COUNT

9217 051052 005712 3. TST (R2)

9218 051054 032737 000010 177752 BIT #10,3#4HITMIS  :HIT?

9219 051062 001021 BNE 43 “YES

9220 051064 013737 177746 001562 MOV SFCONTRL , SREGO

9221 051072 010537 001564 MOV RS, $REG] :PAR ADDRESS

9222 051076 011537 001566 MOV (RE) , $REG? :PAR CONTENTS

9223 051102 011337 001570 MOV (R3),$REGS *PDR CONTENTS

9224 051106 010237 001572 MOV R2, SREG4 “TEST DATA ADDRESS (VA)

9225 051112 005037 177572 CLR SAMMRC STURN OFF MEM MAN

9226 051116 104125 ERROR 125 STEST-DATA-BUFFER WAS REFERENCED.
9227 SIT WAS FOUND TO BE A MISS.
9228 *SHOULD HAVE BEEN A HIT

9229 *BECAUSE IT WAS MADE HIT

9230 “IN GROUP 0 BEFORE REFERENCING
9231 051120 012737 000001 177572 MOV #1,34MMRO :TURN MM BACK ON

9232 051126 062702 000002 4% ADD #2 R

9233 051132 077131 S08 R1,3$

9234 051136 010002 MOV RO.R2 :COPY VIRTUAL ADDRESS OF TEST-DATA BUFFER
9235 051136 052713 100000 BIS #BYP, (R3) “SET BYPASS IN PDR

923 051142 012701 001000 MOV #1000.R1 *NOW REFERENCE THE TEST LOCATIONS
9237 "THAT WERE MADE HITS PREVIOUSLY
9238 051146 005710 5% : 1531 (RO) “CHECK THEY ARE BEING BYPASSED
9239 051150 032737 000010 177752 BIT #10,aMHITMIS  :MISS?

9240 051156 001421 BEQ 33 YES

9241 051160 013737 177746 001562 MOV SNCONTRL , SREGO

9242 051166 010537 001564 MOV RS, $REG] :PAR ADDRESS

9243 051172 011537 001566 MOV (R5), SREG2 *PAR CONTENTS

9244 051176 011337 001570 MOV (]3) , SREG3 *PDR CONTENTS

9245 051202 010037 001572 MOV RO, SREG4 “TEST DATA ADDRESS (VA)

9246 051206 005037 177572 CLR IIPMRO STURN OFF MM

9247 051212 104126 ERROR 12t *TEST DATA WAS NOT A MISS WHEN
9248 *IT WAS REFERENCED WITH CACHE
9249 *BY?ASS (ON VIRTUAL PAGE) SET.
9250 “TEST DATA WAS PREVIOUSLY MADE HiT
9251 “IN GROUP 0. IT WAS MAPPED

9252 ; THROUGH A PAR,PDR SET




CExBD-t

CExBOE .P11

9253
9254
9255
9256
9257
9258
9259
9260
9261

9262
9263
9264

9265
9266
9267
9263
9269
9270
9271

9272
9273
9274

9275
9276
9277
9278
9279
9280
9281

9282
9283

051214

051222
051226
051230
051234

051240
051242
051250
051252
051260
051264
051270
051274
051300
051304

051306

051314
051320

051322
05132¢
051332
051336
051342

051346
051352
051354
051360

012737

062700
077131
042713
012701

012737
062702
07713

005037

020327
001402
000137

59

000001
000002

177572
172516
020000
000002
000002

172316
050602

11/70 (A(HE #2 MACY!T 30A(1052)
13-MAR-80 09: T

177572

177746
001562

177572

13-MAR-80
60

6%: ADD

7$: TST

MOV

8%: ADD
SOB

CLR
CLR
ADD
ADD
ADD

cMP

BEQ

JMP
VPBPE :

m15

10:38 PAGE 169
(HECK CACHE BYPASS ON VIRTUAL PAGE

s (BEING TESTED).
JSET IN THE PDR AND TEST=-LOC
sWAS REFERENCED.
;BEEN A MISS (BECAUSE OF BYPASS)
sPROBABLE FAULT: SETTING CACHE
;BYPASS IN PDR DOES NOT BYPASS
;VIRTUAL REFERENCES MAPPED THRU
; THAT PAGE.

;TURN MM BACK ON

#1,a#MMRO

#2.RO
R1,5%
MYP, (R3)
#1000 ,R1

(R2)
#10,a#CONTRL
8s

a#CONTRL , SREGO
RS, $REG1

(RS) , SREG?
(R3) _$REG3

R2. SREG4
aMMRO

127

#1,34MMRO

#2.R2
R1,7%

SNMMMRO

SAMMR3
#20000,R4
#2.R5
#2,R3

R3,#K1PDRO+16
VPBPE
VPBPA

.SBTTL END OF PASS ROUTINE

Pl R 222222223333 233232333233122232332232323 282222 2RaRRadadtaRRRRaRill )

: «INCREMENT THE PASS NUMBER (SPASS)

;*INDICATE END-OF ~PROGRAM AFTER 1 PASSES THRU THE PROGRAM
;*TYPE "END PASS #XXXXX'' (WHERE XXXXX IS A DECIMAL NUMBER)
;*1F THERES A MONITOR GO TO IT

BYPASS BIT WAS
IT SHOULD HAVE

:CLEAR BYPASS IN PDR
JREFERENCE THE TEST-DATA AND
:MAKE SURE IT WAS INVALIDATED
JON PREVIOUS BYPASS
JREFERENCE TEST DATA

;M]SS?

;PAR ADDRESS

;PAR CONTENTS

;PDR CONTENTS

:TEST DATA ADDRESS (VIRTUAL ADDRESS)
;TURN OFF MM

;TEST~-DATA REFERENCE WAS NOT

;A MISS.
JPREVIOUSLY CACHED TEST DATA

;LOCATIONS WERE NOT INVALIDATED

; (IN THE CACHE) WHEN CACHE

:BYPASS WAS FORCED ON REFERENCES THROUGH
:THE VIRTUAL PAGE (BEING TESTED).
;TURN MM BACK ON

JNEXT LOCATION
;DONE?

PROBABLE FAILURE:

.DISABLE KT

;INITIALIZE APF FIELD MASK FOR THE
NEXT PAR TO BE TESTED

;NEXT PDR TO BE TESTED

;DONE TESTING EVERY PDR?

SEQ 0194

|




(EXBO-t

17770 CACHE &2 MA(Y!T 30A(7052)
13-MAR-B0 (09:59

CEXBDE .P11

9309
7310
9311

9312
9313
9314
9315
9316
9317
7318
9319
9320
9321

9322
9323
9324
9325
9326
9327
9328
9329
9330
9331

9332
9333
9334
9335
9336
9337
9338
9339
9340
9341

9342
9342
9344

9345

9346
9347
9348
9349
9350
9351

9352
9353
9354

051520
51520
051522
051530

000004

005037 001502

005037 (01702

005237 001724

042737 100000 001724

104401 051503
013746 001724

104401 051500
013700 000042

012703 125252
004737 056106
013700 000042

377 377 000
015 042412 042116
050040 051501 020123

e
—NO
NN

SIS
adAY

040000 130010

N 15
13-MAR-80 10:38 PAGE 170

END OF PASS ROUTINE
;*1F THERE ISN'T JuMP TO LOOP

$EOP:
SCOPE
CLR STSTNM ;;ZERO THE TEST NUMBER
CLR $TIMES ;. IERO THE NUMBER OF JTERATIONS
INC $PASS ;o INCREMENT THE PASS NUMBER
B8IC #100000, $PASS J;DON'T ALLOW A NEG. NUMBER
DEC (PC)+ ;. LOOP?
$EOPCT: .WORD 1
BGT $DOAGN :YES
MOV (PC)+,a(PC)+ ;;RESTORE COUNTER
$ENDCT: .WORD 1
SEOPCT
TYPE . SENDMG ::TYPE "END PASS #''
MOV $PASS ,-(SP) ::SAVE $PASS FOR TYPEOUT
TYPDS ;;G0 TYPE--DECIMAL ASCI] WITH SIGN
TYPE LBENULL ;. TYPE A NULL CHARACTER
$GET4L2: MOV 8#42 RO J2GET MONITOR ADDRESS
BEQ $DOAGN ::BRANCH IF NO MON]TOR
MOV #125252.,R3
JSR PC, CHA]NQ
MOV a#L?.RO ;2 INSURE RO CONTAINS THE MONITORS
BEG $DOAGN :;RETURN ADDRESS
RESET ;s CLEAR THE WORLD
$ENDAD: JSR PC, (RO ;.GO0 TO MONITOR
NOP ; :SAVE ROOM
NOP J:FOR
NOP JACTI
$DOAGN:
JMP a(PC)+ ;;RETURN

SRTNAD: .WwORD LOOP
SENULL: .BY'E 0 SNULL CHARACTER STRING
SENDMG: .ASC.Z <15><12>/e~o PASE’ 7

.SBTTL SCOPE HANDLER ROUTINE

TR AN A AN N RN R A AN RN ANRN AN AANARARARANRAAANAANAARNARA AR AN AN

*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
;+AND LOAD THE TEST NUMBER(STSTAM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>

:*THE SWITCH OPTIONS PROVIDED 8Y THIS ROUTINE ARE:

*SU1L 1 LOOP ON TEST

*SU11 1 INHIBIT ITERATIONS

*SU09=1 LOOP ON ERROR

*SWOB=1 LOOP ON TEST IN SWR<6:0>

;*CALL

i SCOPE :;SCOPE=]OT
$SCOPE :

CKSWR ::TEST FOR CHANGE [N SOFT-SWR
18: B8IT MIT14,35WR ..LOOP ON PRESENT TEST?
SOVER :YES IF SWié=1

JMANRASTART OF (ODE FOR THE XOR TESTERMANNA

SEQ 0195




CExBD-E
CEXBOE

9365
9366
9367
9368
9369
9370
9371
9372
9373
9374
9375
9376
9377
9378
9379
9380
¥381
9382
9383
9384
9385

RRRRRRRRRRE
OOV NI NN = O

11770

P11

0515%2

051534
051540
051546
051552
051556
051560
051562
051566
051570
051570
051576
051600
051604
051610
051614
051616
051622
051624
051632
051634
051642
051644
051652
051654
051660
051664
051666
051674
051676
051702
051704
051710
051716
051720
051726
051734
051740
051746
051752
051756
051762
051770
051776
052002
052004

ACHE #2
15-MAR-80

000416

013746
012737
005737
012637
0004666
022626
012637
000426

032777
001407
017746
042716
122637
001465
105737
001427
123737
101015
032777
001404
013737
000446
105037
005037
000415
032777
001011
005737

MACY11 30A(1052)

09:59

000004
051560
177060
000004

000004

000400
127734
000200
001502
001503
001515
001000
001510

001503
001702

004000
001724

001504
001702

000001

127742

001503
127676
001506

127644

13-MAR-80
SCOPE HANDLER ROUTINE

$XTSTR:

5%:

BR
6% : . MANANEND OF

2%:

7$:
60%:

3s:

1%:

$SVLAD:

$OVER:

SMXONT :

BR

MOV
MOV
TST
MOV
BR

cMP
MOV

817
BEQ
MOV
BIC
{MP8
BEQ
TST8B
BEQ
cMP8
BHI
BIT
BEQ
MOV
BR
CLRB
(LR
B8R
BIT
BNE
TST
BEQ
INC
cMP
86t
MOV
HOV
INCB
MOovB
MOV
MOV
CLR
MOVB
MOV
MOV
?TI

B 16
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6$

SFERRVEC .~ (SP)
#58 SPERRVEC
ar127060
(SP)+ , M#ERRVEC
$SVLAD

(SP)+. (SP)+
;§9)+,aaennv5c

JIF RUNNING ON THE xon“ TESTER CHANGE
,.THIS INSTRUCTION TO A 'NOP'' (NOP=240)
;:SAVE THE CONTENTS OF THe ERROR VECTOR
;;SET FOR TIMEOUT
::TIME OUT ON XOR?

;;RESTORE THE ERROR VECTOR

;:G0 TO THE NEXT TEST

;;CLEAR THE STACK AFTER A TIME OUT
JcRESTORE THE ERROR VECTOR

::LOOP ON THE PRESENT TEST

CODE FOR THE XOR TESTERNANAN

SngOB.QSUR
dSWR, - (5P)
#SSWRMK , (SP)
(SP)+ STSTNM
$OVER

SERFLG

33
SERHAX.SERFLG

3

zg1709.ESUR
SLPERR, $LPADR
$OVER

SERFLG
$TIMES

1%
MIT11,3SWR
1%

$PASS

1%

$ICNT

STIMES SICNT
$OVER
#1,$ICNT
SMXCNT ,STIMES
STSTANM
STSTNM, STESTN
(SP) ,$L PADR
(SP) ,$LPERR
SESCAPE
#1,SERMAX

..LOOP ON SPEC. TEST?
BR IF NO
::SET DESIRED TEST NUM. FROM SWR
;STRIP AWAY UNDESIRED BITS
:;ON THE RIGHT TEST?
;:BR IF YES
;;HAS AN ERROR OCCURRED?
; cBR IF NO
J. . ERRORS FOR THIS TEST OCCURRED?
::BR IF NO
;;LOOP ON ERROR?
.:BR IF NO
;sSET LOOP ADDRESS TO LAST SCOPE

;. ZERO THE ERROR FLAG
;;CLEAR THE NUMBER OF ITERATIONS TO MAXE
; ESCAPE TO THE NEXT TEST
::INHlBIT ITERATIONS?
;BR IF YES
..IF FIRST PASS OF PROGRAM
INHIBIT ITERATIONS
: *INCREMENT ITERATION COUNT
;;CHECK THE NUMBER OF ITERATIONS MADE
:;BR IF MORE ITERATION REQUIRED
JJREINITIALIZE THE ITERATION COUNTER
;s SET NUMBER OF ITERATIONS TO DO
;o COUNT TEST NUMBERS
;.SET TEST NUMBER IN APT MAILBOX
;. SAVE SCOPE LOOP ADDRESS
. SAVE ERROR LOOP ADDRESS
;;CLEAR THE ESCAPE FROM ERROR ADDRESS
;;ONLY ALLOW ONE(1) ERROR ON NEXT TEST

STSTNM @DISPLAY ;:DISPLAY TEST NUMBER

SLPADR, (SP)

.SBTTL ERROR HANDLER ROUTINE

2222222222323 2 323 2232322323222 223000 Rl Rl l)

tTHlS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
:«SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR (ALl
;*AND GO TO ERTYPE ON ERROR
*g:§55¥ITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
- W

HALT ON ERROR

;;FUDGE RETURN ADDRESS
..FIXES PS
;;MAX. NUMBER OF ITERATIONS

SEQ 0196
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o, 21
22
923

052220
052226
052234
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104407
105237
001775
013777
032777
001402
104401
005237
011637
162737
117737
032777
001004
004737
1046401

122737
001007
113737
004737

000

000
000777
005777
10000¢
000000
104407
032777
001402
013716
005737
001402
013716

022737
001001
000000

012737
005037
000002

112737
112737
000403

001503

001502
002000

001706
001512
001516
000002
127434
020000

056354
001713

000001

001514
052236

127402

001000

001510
001704

001704
051464

177777

177766

000001
0000C1

127516
127506

00 516
0015

001736
052126

127366

000042

177744

052464
052462

13-MAR-80
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ERROR HANDLER ROUTINE
INHIBIT ERROR TYPEOUTS

:*SW13=1
;eSW10=1
; *Sw09=1
J«CALL

. ERROR

$ERROR :
CKSWR

7%: INCB
8EQ
MOV
8IT
B8EQ
TYPE

1$: INC
MOV
SUB
MOVB
BIT
BNE
JSR
TYPE

CMP8
BNE
MOVB
JSR
21%: .BYTE
.BYTE
22%: B8R
2%: TST
B8PL
HALT
CKSWR
3$: 8IT
BEQ
MOV
A ¥ TST
BEQ
MOV

P
BNE
HALT

MOV
CLR
RTI

20%:

5%:

6$:

BELL ON ERROR

LOOP ON ERROR

N ; ERROR=EMT AND N-ERROR [TEM NUMBER
;:TEST FOR CHANGE IN SOFT-SWR

$ERFLG ;. SET THE ERROR FLAG

4] ;;DON'T LET THE FLAG GO TO ZERO

STSTNM aDISPLAY .DISPLAY TEST NUMBER AND ERROR FLAG

1%1T10,BSUR
LSBELL
SERTTL

(SP) ,$ERRP(
#2 ,SERRPC

ISERRPC ,SITEMB

#BIT13,3SWR
208
PC.ERTYPE
.SCRLF

#APTENV , SENV
23

SITEMB.21$
PC.SATY4

0

0

22%

aSWR

33

:g]TOQ,BSUR
$LPERR, (5P)
SESCAPE

5%
SESCAPE , (SP)
H#SENDAD ,a#42
6%

#=1,IMEMERR
a# (PUERR

..BELL ON ERROR?
- SKIP
..RING BELL
. COUNT THE NUMBER OF ERRCRS
;2GET ADDRESS OF ERROR INSTRUCTION

:;STRIP AND SAVE THE ERROR ITEM (ODE
;:SKIP TYPEOUT IF SET

::SKIP TYPEQUTS

:;G0 TO USER ERROR ROUTINE

;;RUNNING IN APT MODE

;:NO,SKIP APT ERROR REPORT

;2SET ITEM NUMBER AS ERROR NUMBER
;JREPORT FATAL ERROR TO APT

::APT ERROR LOOP
JoHALT ON ERROR
::SKIP IF CONTINUE
:2HALT ON ERROR!
:;TEST FOR CHANGE IN SOF T-SWR
..LOO?FO:OERROR SWITCH SET?
..FUDGE RETURN FGR LOOPING
.,CHECK FOR AN ESCAPE ADDRESS

;BR IF NONE
..FUDGE RETURN ADDRESS FOR ESCAPE

;JACT=-11 AUTO-ACCEPT?
::eggNCH If NO

.SBTTL APT COMMUNICATIONS ROUTINE

BEXZ2Z2222222 XXX 2222232233223 3 333330220 fRRRRRRRARRRRRRlRRt Rl

$ATY1: MOVB
$SATY3: MOVB
BR

#1,$FFLG
#1,$MFLG
SATY(

;.70 REPORT FATAL ERROR
;.70 TYPE A MESSAGE

SEQ 0197




]
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(ExBOE .P11

9477
9478
979
%80
981
982
83

052236
052244
052244
052266
052250
052254
052256
052264
052266
052274
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112737

010046
010146
105737
001450
122737
001031
132737
001425
017600
062766
005737
001375
010037
105720
001376
163700

010037
012737
000413

000001

052462
00C001
00100
000004
000002
001716
001732

001732

001734
000004

000004

00000¢
177776
053336

052464
001736
001716

000004
000002
001716
052464
052463
052462

052464

001736
001737

000004

001716

052374
000004

001720
000004

APT COMMUN]CATIONS ROUTINE

SATYL: MOVB
SATY(:

1$: TST

2%: 1578

3% MOV
ADD
MOV
JSR
4% .WORD
5%:
10%: TSTR
BEQ
TST
BEQ
11%: 1ST
BNE
MOV
ADD
INC
12%: CLRB
CLRB
CLRB
WV
MOV
RTS
.BYTE
.BYTE
.BYTE
.EVEN
APTSIZE-200
APTENV-001
APTSPOOL =100
APT({SUP=040
LSBTTL

MFLG:
$LFLG:
SFFLG:

"ENABL LSB

#1 SFFLG

RO,~(SP)
R1,-(SP)
LG

S$
gAPTENV.SENV

$
géPTSPOOL.SENVH

34 (SP) ,RO
n2.4(SP)
ggscrvpe
RO, SMSGAD
(RO) +

2%

$MSGAD RO
RO

RO, SMSGLGT
gg,SMSGTYPE

34 (SP) 4%
#2.4(SP)
177776.~(SP)
gc,srvps

$FFLG
12%

$SENV

123
SMSGTYPE
11%

@4 (SP) ,SFATAL
2,4 (SP)
$MSGTYPE
SFFLG
SLFLG
LG
(SP)+ R}
(SP)+ RO
PC

0

0

0

TTY INPUT ROUTINE

R 2222223232223 2322222 232222222222 R X222 R 2Rl Al RRRRl R

16

;270 ONLY REPORT FATAL ERROR

J:PUSH RO ON STACK
JPUSH R1 ON STACK
:2SHOULD TYPE A MESSAGE™
;o1F NOT: BR
;s OPERATING UNDER APT?
J;1F NOT: B8R
;:SHOULD SPOOL ™MESSAGES?
;2IF NOT: B8R
::GET MESSAGE ADDR.

::BUMP RETURN ADDR,
:2SEE 1F DONE W/ LAST XxMISSION®
JoIF NOT: WAIT
;2PUT ADDR IN MAILBOX
:IFIND END OF MESSAGE

;.SUB START OF MESSAGE

;. GET MESSAGE LNGTH [N WORDS
;;PUT LENGTH IN MAILBOX
;;TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR L INKAGE
- -BUMP RETURN ADDRESS

2:PUSH 177776 ON STACK

ZCALL TYPE MACRO

; sSHOULD REPORT FATAL FRROR?

J2IF NOT: BR
: JRUNNING UNDER APT?
:;]F NOT: BR

;:FINISHED LAST MESSAGE”
;o JF NOT: WAIT
J:GET ERROR ¥

J:BUMP RETURN ADDR.
J;TELL APT TO TAXE ERROR
:;CLEAR FATAL FLAG
;:CLEAR LOG FLAG
:;CLEAR MESSAGE FLAG
;:POP STACK INTO R1
;:POP STACK INTO RO
:;RETURN
:;MESSG. FLAG
;:LOG FLAG
;FATAL FLAG

SEQ 0198
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9533
34

NV NN
SHEIHA

S W =00

SRS RERERRIRS
N = OO0~

9553

052532
052536
052542
052546
052550
052554
052556
052560
052564

052566
052572

052576
052602
052604
052610
052614

052616
052622
052624
052630
052632
052640
052644

052714

ACHE #2 MACY'Y 30A(1052)
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022737
001074
105777
100071
117746
042716
022726

117746
042716

021627
001005
104401
062706
000757

021627
001022
005766
001403
016677
062706
104401
123727
001003
012777

000002
004737
021627

000176
127042
127036
177600
000007
001534
053213
053220
000176

053231

126760

126754
177600

000025

053206
000006

000015
000004
000002
000006
001713
001535
000100

053550
000060

000067

000060
000002

001540

000001

126700

000001
126656

13-MAR-80
TTY INPUT ROUTINE

.':l."."............"'.'."..'tl....'.t.'ttliti0..QtQt'.ttti...

- «SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

‘eROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

“«SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
. «WHEN OPERATING IN TTY FLAG MODE.

$CKSWR: g‘vg

$GTSWR:

19%:
7%:

9%:

20%:

10%:

B8iC

(MP

TYPE
ADD

e ¢
BNE
TST
BEQ
MOV
ADD
TYPE
CMPB
BNE
MOV
RT]
JSR
(MP
BLT
(MP
BGT
BIC
TST

E
10:38 PAGE 174

#SWREG, SWR
158

asTks

15%
a$TKB,-(SP)
#-C177,(SP)
#7,(SP)+
15$%
$SAUTOB, #1
15%

-SCNTLG
. SMSWR
SWREG, - (SP)

. SMNEW
=-(SP)
-(SP)
a$TKS
73

a$TKB,-(SP)
#-C177.(SP)

(SP) ,#25
108
LSONTLU
#6,SP
19%

(SP) ,#15
16%

4(SP)

118

2(5P) ,aSwR
#6,SP

. SCRLF
$INTAG, M
15$
#100,a8TKS

PC,STYPEC
(SP) ,#60
18%

(SP) ,#67
18%

#60, (SP) +
2(SP)

;1S THE SOFT-SWR SELECTED?
;JBRANCH IF NO

:;CHAR THERE?

::1F NO, DON'T WAIT AROUND
;:SAVE THE CHAR

;sSTRIP=-0OFF THE ASCI!

2.0S IT A CONTROL G?

;oNO, RETURN TO USER

;;ARE WE RUNNING IN AUTO-MODE>
;;BRANCH IF YES

J;ECHO THE CONTROL-G (*G)

:;TYPE CURRENT CONTENTS

;:SAVE SWREG FOR TYPEOUT

;.60 TYPE--OCTAL ASCIIC(ALL DIGITS)
::PROMPT FOR NEW SWR

;2CLEAR COUNTER

;. THE NEW SWR

;2CHAR THERE?

;:1F NCT TRY AGAIN

J.PICK UP (HAR
J:MAKE IT 7-BIT ASCII

;.18 IT A CONTROL~U?

s BRANCH IF NOT

;oYES, ECHO CONTROL-U (*U)
;. IGNORE PREVIOUS INPUT
J:LET'S TRY 1T AGAIN

;218 1T A <CR>?

; ;BRANCH IF NO

;2YES, IS IT THE FIRST CHAR?

: ;BRANCH IF YES

;. SAVE NEW SWR

;s CLEAR UP STACK

;;ECHO <CR> AND <LF>
;:RE-ENABLE TTY KBD INTERRUPTS?
: :BRANCH IF NOT

:;RE-ENABLE TTY KBD [NTERRUPTS
: RETURN

JJECHO CHAR

;;CHAR < Q2

;JBRANCH IF YES

;:CHAR > 72

:;BRANCH IF YES

;:STRIP=-0OFF ASCII

;;1S THIS THE FIRST (HAR

SEQ 0199




F 16
“EXKBD-E 11/70 CACHE #2 MACY!1 30A(1052) 13-MAR-80 10:38 PAGE 175

(ExBDE .P11 13-MAR-80 09:59 TTY INPUT ROUTINE SEQ 0200
9589 (052720 001403 BEQ 17¢ ; ;BRANCH [F YES
9590 052722 006316 ASL (SP) JiNO, SHIFT PRESENT
9591 052726 006316 ASL (SP) ce CHAR OVER TO MAKE
9592 052726 006316 ASL (SP) D ROOM FOR NEW ONE.
9593 0527 005266 000002 17%: INC 2{(SP) ;JKEEP COUNT OF (HAR
9594 052734 056616 177776 BIS -2(SP),(SP) JoSET IN NEW (HAR
9595 052740 000707 BR 7% ;J2GET THE NEXT ONE
9596 052742 104401 001712 18%: TYPE $QUES ;s TYPE ?2<(R><LF>
9597 052746 000720 BR 208 ::SIMULATE CONTROL=-U
9598 .DSABL LSB
9599
9600
%01 AR AR RN AR RN AN RN TN AR A AR AN AR NN AN AR RN AR AN RR A AR NANR A O TR ED
ggg% :«THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
s*CALL:
9604 M RDCHK ;o INPUT A SINGLE CHARACTER FROM THE TTY
9605 o RETURN HERE ;;CHARACTER IS ON THE STA(K
9606 I ;:WITH PARITY BIT STRIPPED OFF
9607 ;
9608
9609 052750 011646 $RDCHR: MOV (SP) ,=(SP) ;;PUSH DOWN THE PC
9610 052752 016666 000004 000002 MOV 4 (SP),2(SP) ;:SAVE THE PS
9611 052760 105777 126560 1%: TST8B a$TKS J:WAIT FOR
9612 052764 100375 BPL 1% ;;A CHARA(CTER
613 052766 117766 126554 000004 MOVB as$TkB 4 (SP) ;cREAD THE TTY
9616 (052774 042766 177600 000004 BI( #C<1P7>,4(SP) ;;GET RID OF JUNK IF ANY
9615 053002 026627 0000046 000023 CMP A(SP),#23 ;218 1T A CONTROL-S?
%16 053010 001013 BNE 3$ ;sBRANCH [F NO
9617 053012 105777 126526 2%: TSTB a$TKS J:WAIT FOR A (HARA(CTER
%18 053016 100375 BFL 23 ;;LO0OP UNTIL ITS THERE
9619 053020 117746 126522 MOVB a$TKB,~-(SP) ;+GET CHARACTER
9620 053024 042716 177600 8I( #-C177.(SP) JJMAKE IT 7-81T ASCII
9621 053030 022627 000021 (mP (SP)+ 221 ;IS IT A CONTROL-Q?
9622 053034 001366 BNE 23 ;o1F NOT DISCARD IT
9623 053036 000750 BR 1$ ;:YES, RESUME
9624 053040 026627 000004 000140 3$: (Mp L(SP) 40 ;:1S 1T UPPER (CASE?
9625 053046 002407 8LT 43 ; JBRANCH IF YES
9626 053050 026627 000004 000175 (MP 4(SP) ,M75 ;218 IT A SPECIAL (HAR?
9627 053056 003003 8GT 43 ;;BRANCH IF YES
928 053060 0462766 000040 000004 BIC #60,4 (SP) ;cMAKE 1T UPPER (CASE
9629 053066 000002 48: RT] ;G0 BACK TO USER
9630 IR AN N AR AAN AR AR NN RA TN AR AR R AAA R RN R AR AR AR RN AR AN RN NS
9631 ;*THIS ROUTINE WILL INPUT A STRING FROM THE TTY
9632 swCALL:
9633 ;v RDL IN ;2INPUT A STRING FROM THE TTvy
96 3% te ETURN HERE : :ADDRESS OF FIRST CHARACTER WILL BE ON THE STA(K
gg;z o ::TERMINATOR WILL BE A BYTE OF ALL 0O'S
9637 053070 010346 $SRDL IN: MOV R3,-(SP) ;. SAVE R3
9638 053072 012703 053176 1%: MOV #STTYIN,R3 ;;GET ADDRESS
939 053076 022703 053206 % ¥ CMP #STTYIN+8. ,R3  .BUFFER FULL?
9640 053102 101405 BLOS 43 ;;BR IF YES
9641 053104 104410 RDCHR ;G0 READ ONE CHARACTER FROM THE TTY
642 053106 112613 MOVB (SP)+,(R3) ;:GET CHARACTER
6T 053110 122713 000177 10%: CMPB ¥.77,(R3 ::1S 1T A RUBOUT
6s 053114 001003 BNE 33 JISKIP 1F NOT
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"ExBDE .P1 13-MAR=-80 09:59 TTYy INPUT ROUTINE SEC 02N
9645 053116 104401 001712 (3 TYPE .30UES ::TYPE A '
9666 053122 000763 B8R 1% J;CLEAR THE BUFFER AND (OOP
9647 053126 111337 053174 b3 ¥ MOVB (R3).,9% J;ECHO THE CHARACTER
9648 053130 104401 053174 TYPE ,9%
9649 0531346 122723 000015 CMPB #15,(R3)+ ::CHECK FOR RETURN
650 053140 (001356 BNE 23 ::L00P 1F NOT RETURN
9651 053142 105063 177777 (LRB =-1(R3) ;2CLEAR RETURN (THE 15)
%5 053166 104401 001774 TYPE JSLF ;:YYPE A LINE FEED
9653 053152 012603 MOV (SP)+,R3 RESTORE R3
9654 053154 011646 MOV (SP) ,-(SP) :;ADJUST THE STACK AND PUT ADDRESS OF THt
9655 053156 01666¢6 000006 00000< MOV 4L(SP),2(SP) i FIRST ASCI] CHARACTER ON T
9656 053164 012766 053176 000004 MOY NSTTYIN,L(SP)
%S7 053172 000002 RT] :RETURN
%658 053174 000 9% : .BYTE 0 ::STORAGE FOR ASCII CHAR. TO TYPE
59 053175 000 BYTE 0 ;. TERMINATOR
60 053176 (0O0010 $TTYIN: .BLKB 8. :;RESERVE 8 BYTES FOR TTY [NPUT
661 053206 052535 005015 000 SCNTLU: .ASCIZ /7*u/<15<12> J:CONTROL "V
9662 053213 136 006507 000012 SCNTLG: .ASCIZ /*G/<15><12> ::CONTROL 'G""

9663 053220 005015 053523 020122 SMSWR: .ASCIZ <15><12>/SWR =
%664 053226 020075 000
9665 053231 040 067040 053505 SMNEW: L.ASCIZ / NEW =

%66 053236 036440 000040

9667

668

329?; .SBTTL SAVE AND RESTORE RO-RS5 ROUTINES

9671 IR RN AR AN R RN AR R R A RN T R R R R A RN AR AN AN C R AN A C NN I RN I T AT RRTAI TN
9672 ;*SAVE RO-RS

9673 c*(ALL:

9676 b SAVREG

3277'2 'LPm RETURN FROM $SAVREG THE STACK WILL LCOK ' IKE:
9677 :'T(P---(Hé)

9678 (v 42-==(+18)

9679 ;x +4~~=RS

9680 s +6=—-R&

9681 ;v +8-=--R3

9682 ;*+10---R?

9683 ;w+12=-=-=-R1

684 ;*+14---R0

9685

9686 053242 $SAVREG:

9687 053242 010046 MOV RO,-(5P) :JPUSH RO ON STA(K
9688 053244 010146 MOV R1,-(SP) ;;PUSH R1 ON STA(K
9689 053246 010246 MOV R2.~-(SP) ::PUSH RZ2 ON STACK
9690 053250 010346 MOV R3,-(SP) ;:PUSH R3 ON STACK
991 053252 010446 MOV R&,-(SP) ;:PUSH R4 ON STA(CK
9692 053254 010546 MOV RS,~(SP) ::PUSH RS ON STACK
%93 053256 016646 000022 MOV 22(SP) ,-(SP) ;:SAVE PS OF MAIN FLOW
969 (053262 016646 000022 MOV 22(SP) ,~(SP) J<SAVE P( OF MAIN FLOW
9695 053266 016646 000022 MOV 22(SP) ,-(SP) ;s SAVE PS OF CALL
9659 053272 016646 000027 MOV 22(5P) ,=(SP) ;JSAVE PC OF CALL
9697 053276 000002 RTI

9698

9699 ;*RESTORE RO=-RS

9700 ;«CALL:
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(EXBDE .P11 13-MAR-80 09:59 SAVE AND RESTORE RO-RS ROUTINES SEQ 0200
9701 o RESREG
97202 053300 $RESREG:
9703 053300 012666 000022 MOV (SP)+,22(SP) JJRESTORE PC OF CALL
9704 053304 012666 Q00022 MOV (SP)+,22(SP) ::RESTORE PS OF CALL
9705 053310 012666 000022 MOV (SP)+,22(SP) ;;RESTORE PC OF MAIN FLOW
9706 053314 012666 000022 MOV (SP)+ ,22(SP) JoRESTORE PS OF MAIN f{Ow
9707 053320 012605 MOV (SP)+,R5 ;:POP STACK [NTO RS
9708 053322 012604 MOV (SP)+,R4 ;:POP STACK INTO R4
9709 053324 012603 MoV (SP)+ ,R3 ::POP STACK INTO R3
9710 053326 012602 MOV (SP)+ R? ::POP STACK INTO R2
9711 053330 012601 MOV (SP)+ RY ::POP STACK INTO R1
971 053332 012600 MOV (SP)+ RO :;POP STACK INTO RO
g;}‘ 053334 000002 RTI
g;}g .SBTTL TYPE ROUTINE
Q9717 R AR AR A AR R R AN R AN R RN AR AR AN AR RN A AR AR R T RAN AT PR AN
9718 :*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
9719 :«THE ROUTINE WILL INSERT A NUMBER OF NULL CHARA(CTERS AFTER A LINE FEED.
9720 :*NOTE: $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
9721 :*NOTEZ: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
g;g% :«NOTE3: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
* W
Q724 ;*CALL:
9725 :%1) USING A TRAP INSTRUCTION
9726 o TYPE ,MESADR :;MESADR IS FIRST ADDRESS OF AN AS(C]Z STRING
9727 ;*0OR
9728 I TYPE
9729 i ME SADR
o731 3
9732 053336 105737 001557 $TYPE: TSTBR $TPFLG ;1S THERE A TERMINAL?
9733 053342 100002 BPL 18 ;:BR [F YES
973% 053344 Q00000 HALT ;HALT HERE IF NO TERMINAL
9735 053346 000430 B8R 3 ;. LEAVE
973% 053350 010046 1%: MOV RO,-(SP) ; ;SAVE RO
9737 053352 017600 000002 MOV a2 (SP) ,RO ;:GET ADDRESS OF ASCIZ STRING
9738 053356 122737 000001 001736 {MPB NAPTENV, SENV ;;RUNNING IN APT MODE
9739 053364 0010M BNE 623 ;:NO,GO CHECK FOR APT (ONSOLE
9740 053366 132737 000100 001737 BITR #APTSPOOL ,$ENVM ; :SPOOL MESSAGE TO APT
97241 053374 001405 BEQ 62% ;:NO,GO CHECK FOR CONSOLE
9742 053376 010037 053406 MOV RO,61% ::SETUP MESSAGE ADDRESS FOR APT
9743 055402 004737 052226 JSR PC,3ATY3 . ;SPOCL MESSAGE TO APT
9744 053406 000000 61%: .WORD O ; ;MESSAGE ADDRESS
9745 053410 132737 000040 001737 62%: B8l78 NAPTCSUP,SENVM  ; :APT CONSOLE SUPPRESSED
9746 053416 001003 BNE 60% :JYES,SKIP TYPE OQUT
Q747 (053420 112046 s ¥ MOVB (RO) +,~(SP) ::PUSH CHARACTER TO BE TYPED ONTO STA(K
9748 053422 001005 BNE 4% ;:BR IF IT ISN'T THE TERMINATOR
Q749 053424 005726 TST (SP)+ ;:1F TERMINATOR POP [T OFF THE STA(X
9750 053426 012600 60%: MOV (SP)+,RO ;:RESTORF RO
G751 053430 062716 000002 3%: ADD #2,(5P) ;:ADJUST RETURN P(
9752 053434 000002 RT] : :RETURN
9753 053436 122716 0000M (% C(MPB #HT, (SP) ::BRANCH IF <HT>
9754 05342 001430 BEQ 8%
Q755 083444 122716 000200 CMP8 #CRLF,(SP) ::BRANCH IF NOT <(RLF>
975¢ 053450 001006 BNE 5%
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9757
9758
9759
9760
9761

9762
9763
9764
9765
9766
767
9768
9769
9770
9771

9772
9773%
9774
9775

9776
Q777
9778
9779
9780
9781

9782
9783
9784
9785
9786
9787
9788
9789
9790
9791

9792
9793
3794
9795
9796
9797
9798
9799
9800
9801

9802

053452
053454
56

00O OO00O0O00O

Snz :ﬂU“ﬂUHﬂU‘
293 ZEEEERY

FROR SNERS

0535
05351

005726
1044601

053614

053550
001556

001554
000001

053550
053614

000040
053550
000007

125774

000002
000015

053614
000012

11770 CACHE #2 MACY!Y 30A(1052)
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053614

125766
000002

000002

13-MAR-80
TYPt ROUTINE

TST
TYPE
$CRLF
(LR8
BR
5%: JSR
6%. cMP8
BNE
MOV

7%: DECB
BLT
JSR
DE(B
BR

;HORIZONTAL TAS

8%: MOVB
9% JSR
BIIB

TST
BR
$TYPEC:

1%: cMP8
BEQ
INCB

$CHARCNT : .WORD

$TYPEX: RTS

.SBTTL BINARY TO OCTAL

1 16
10:38 PAGE 178

iy ;¢

$CHARCNT
2%

PC,STYPEC
$FILLC,(SP)»
2%
SNULL , - (SP)

1(SP)

6$
PC,S$TYPEC
$CHARCNT
7%

PROCESSOR

n ,(SP)
PC,STYPEC
#7 ,$CHARCNT
9$

(SP)+

2%

a$TPS
STYPEC
2(SP) ,a$TPB
#CR,2(SP)
13
$CHARCNTY
STYPEX
#LF,L2(SP)
STYPEX
(PC)+

0

PC

;:POP  <(R><LF> EQUIV
JJTYPE A (R AND LF

::CLEAR CHARACTER COUNT
T1GET NEXT CHARACTER

1160 TYPE THIS CHARACTER

;:}g IT TIME FOR FILLER CHARS.>
“SGET

NO GO GET NEXT (HAR.
M # OF FILLER CHARS. NEEDED
;J:AND THE NULL CHAR.
;;DOES A NULL NEED TO BE TYPED?
;:BR [F NO=--GO POP THE NULL OFF OF STA(K
;260 TYPE A NULL

;00 NOT COUNT AS A COUNT
;:LOOP

::REPLACE TAB WITH SPAC(CE
;:TYPE A SPACF

J;BRANCH ]F Nuir AT

.:TAB STOP

;. POP SPACE OFF STACK

;oGET NEXT CHARACTER

:;WAIT UNTII PRINTER 1S READY

::LO0AD CHAR TO BE TYPED INTO DATA REG.
;1S CHARACTER A CARRIAGE RETURN?
JsBRANCH [F NO

::EE?;-CLEAR CHARACTER COUNT

::]S CHARACTER A LINE FEED?

;sBRANCH IF YES

::COUNT THE CHARACTER

::CHARACTER COUNT STORAGE

fASC11) AND TYPE

R 3222232122233 2253 2322233203330 2323332 802 0RdS0d38 8RR RR200RiddtlR AR

S*THIS ROUTINE IS USED TO CHANGE A 16817 BINARY NUMBER TO A 6-DIGIT

©+OCTAL (ASCII) NUMBER AND TYPE IT.
- «$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

s=CALL:

* MOV
TYPOS
.BYTE
.BYTE

L I B A

B e e Wy Ny N, N,

NUM, - (SP)

N
M

;JNUMBER TO BE TYPED
;;CALL FOR TYPEOQUT
;:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
:M=T 0RO
:;1-TYPE LEADING ZEROQS
::0=SUPPRESS LEADING ZERNDS

'iTYPON—---ENTER HERE TO TYPE QUT WITH THE SAME PARAMETERS AS THE LAST
s=$TYPQS OR $TYPOC

:'CALL:
e MOV

NUM, = (5P)

;JJNUMBER TO BE TYPED

SEQ 0203
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9813
9814
9815
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012603
012616
00000

054045
000002

000001
000005

054045

000006
054044
054043
000012

054044
177770

000060
000040
054040
054040
054042

000002

J 16
13-MAR-80 10:38 PAGE 179
BINARY TO OCTAL (ASCII1) AND TYPE

s TYPON ;;CALL FOR TYPEOUT
R
:'%HPOC---ENTER HERE FOR TYPEOQUT OF A 16 BIT NUMBER
;oCALL:
;w MOV NUM,-(SP) ;:NUMBER TO BE TYPED
;e TYPO( :;CALL FOR TYPEOUT
STYPOS: MOV a8(SP) ,-(SP) J:PICKUP THE MODE
054043 MOVB 1(SP) ,SOFILL ::LOAD ZERO FILL SWITCH
MOVB (SP)+ SOMODE+1 ;.NUMBER OF DIGITS TO TYPE
ADD #2,(SP) :;ADJUST RETURN ADDRESS
BR $TYPON
054043 STYPO(C: MOVB #1,80F]ILL ::SET THE ZERO FILL SWITCH
05"04§ MOv8B #6,$0MODE +1 J:SET FOR SIX(6) DIGITS
05404c STYPON: MOVB #5,.80CNT ::SET THE ITERATION COUNT
MOV R3,-(SP) ::SAVE R3
MOV R&4 ,-(SP) ;:SAVE R4
MOV RS5,~-(SP) ::SAVE RS
:‘KEJXB ;?DDEH R4 ;:GET THE NUMBER OF DIGITS 7O TYPE
ADD #6,R4 :;SUBTRACT IT FOR MAX. ALLOWED
MOVB R4 , SOMODE ;:SAVE IT FOR USE
MOVB SOFILL R4 ::GET THE ZERO FILL SWITCH
MOV 12(SP) RS ;:PICKUP THE INPUT NUMBER
CLR R3 ;JCLEAR THE OUTPUT WORD
1%: ROL RS : :ROTATE MSB INTO °'C*’
B8R 3% ;.60 DO MS8
2%: ROL RS J:FORM THIS DIGIT
ROL RS
ROL RS
MOV RS.R3
1% ROL R3 ;:GET LSB OF THIS DIGIT
DECR $SOMODE .,TYPE THIS DIGIT?
BPL 7’3 BR IF NO
BIC x177770,R3 :>GET RID OF JUNK
BNE A 3 :TEST FOR C
TST R& .‘:SlPPRESS THIS 0?
BEQ 5% ;:BR IF YES
L%: INC R4 ::DON'T SUPPRESS ANYMORE 0°S
8IS #'0,R3 :;MAKE THIS DIGIT ASCII
5%: BIS #' _R3 ::MAKE ASCII IF NOT ALREADY
MOVB  R3.8% **SAVE FOR TYPING
TYPE ,8% ::G0 TYPE [HIS DIGIT
7%: DECB SCCNT "C(X.NT By 1
BGT ’$ ;:BR IF MORE TO DO
BLT 6% BR 1r DONE
INC R4 ..INSLRE LAST DIGIT ISN'T A BLANK
BR 2% ;:G0 DO THE LAST DIGIT
6%: MOV (SP)+ RS :;RESTORE RS
MOV (SP) + R4 :RESTORE R4
MOV (SP)+ ,R3 ::RESTORE R3
000004 MOV 2(SP) ,4(SP) ::SET THE STACK FOR RETURNING
MOV (SP)+,(SP)
RT] :;RETURN
8% : BYTE 0 ::STORAGE FOR ASCII DIGIT
.BYTE 0 ;:TERMINATOR FOR TYPE ROUTINE

<€EQ 0204

I
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3869
9870
9871
9872
9873
9874
9875
9876
9877
9878

054042
054043
056044

054210
054212
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OOO
000000

020200
000020
000055

054262
000040

054252

000001
000060
000040

000010

177777

000001

177777

177776

13-MAR-80

$OCNT:

$OFILL:
$OMODE :

.SBTTL

.
. %

-

$TYPDS:

1%:

2%:
3%:

4%

5%:

78 :

8%:

s*CALL:
*

.BYTE
.BYTE
.WORD

K
10:38 PAGE 180
BINARY TO OCTAL (ASCII) AND TYPE

0
0
0

;;0CTAL DIGIT COUNTER
;;Z7ERO FILL SWITCH
;:NUMBER OF DIGITS TO TYPE

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

R 222332322220 223 2333322222223 2RAR0RRRR ) 202222222000 RRadRdRR )Rl 4]

tTH]S ROUTINE IS USED TO CHANGE A 16-81T BINARY NUMBER TO A 5-DIGIT
1'SIGNED DECIMAL (ASCII) NUMBER AND TYPE 1T7. DEPENDING ON WHETHER THE
:*NUMBER [S POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
:+BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
:*REPLACED WITH SPACES.

MOV
TYPDS

MOV
MOV
MOV
MOV
MOV
MOV
MOV
8PL
NEG
MOVB
CLR
MOV
mMmovs
CLR
MOV
SuB

NUM, - (SP)

RO,~(SP)
R1,-(SP)
R2,-(SP)
R3,~-(SP)
R5,=(SP)
#20200,-(SP)
%g(SP).RS

RS
#'=,1(5P)
RO
#$DBLK ,R3
#é ,(R3)+

R

$DTBL (RO) R
R1.R5

4%

R2

33

R1,R5

RZ, (R3)+
(R0)+
RO, 410

9
=-1(SP),-2(R3)

2;PUT THE BINARY NUMBER ON THE STA(K
2.G0 TO THE ROUTINE

:sPUSH RO ON STACK
;:PUSH R1 ON STA(CK
;;PUSH R2 ON STACK
;;PUSH R3 ON STACK
;:PUSH R5 ON STACK
::SET BLANK SWITCH AND SIGN
GET THE INPUT NUMBER
BR IF INPUT IS POS.
MN(E THE BINARY NUMBER POS.
;sMAKE THE ASCI] NUMBER NEG.
::ZERO THE CONSTANTS INDEX
;. SETUP THE OUTPUT POINTER
:2SET THE FIRST CHARACTER TO A BLANK
;:CLEAR THE BCD NUMBER
;.GET THE CONSTANT
::FURH THIS BCD DIGIT
BR IF DONE
: INCREASE THE BCD DIGIT BY 1

;:ADD BACK THE CONSTANT
;:CHECK IF BCD DIGIT=0
:2FALL THROUGH IF O
2:STILL DOING LEADING 0°'S?
;:BR IF YES
; 2MSD?
::BR IF NO
s :YES=-SET THE SIGN
:JMAKE THE BCD DIGIT AS(CII
;:MAKE IT A SPACE IF NOT ALREADY A DIG
::PUT THIS CHARACTER IN THE OQUTPUT BUF
::JUST INCREMENTING
;;CHECK THE TABLE INDEX
;:;G0 DO THE NEXT DIGIT
::G0 TO EXIT
..GET THE LSD
;GO CHANGE TO ASCII
UAS THE LSD THE FIRST NON-ZERO!
BR IF NO
::YES=-SET THE SIGN FOR TYPINC

I
FER

SEQ 02C5
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9925
7926
9927
7928
9929
9930
93N
¥932
9933
9934
9935

P11

054220
054222
054224
054226
0542

054232
054234
0546240
054246
054250
054252
054254
054256
054260
054262

054272
054272
054274
054276
054300
054304
054310
054314
054316
054320
054322
054324
054330
054332
054336
054 342
054344
054350
054354
054360
054362
054364
054366
054370
054372
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105013

123456

054262
000002 000004

054372
054370
177771

054372

054370
001057

047401
054372
054370

L 16
TYPE ROUT INE

13-MAR-B0 10:38 PAGE 181
CONVERT BINARY TO DECIMAL AND

9s: CLRB  (R®)

MCV (SP)+ RS
MOV (SP)+.R3
MOV (SP)+ R2
MOV (SP)+.R1
MOV (SP)+.RO
TYPE $D3LK
MOV 2(SP) .4 (SP)
MOV (SP)+. (SP)
RT]

10000.

1000.

100.

10.

BLKW 4

$DTBL:

$DBLK :

;oSET THE TERMINATOR
;POP STACK INTO RS
;;POP STACK INTO R3
;.POP STACK INTO R2
;.POP STACK INTO R
;.POP STACK INTO RO
,.NOU TYPE THE NUMBER
;JADJUST THE STACK

;;RETURN TO USER

.SBTTL RANDOM NUMBER GENERATOR ROUTINE

R 2222232332132 X2223 3302082000822 222220 Rd00RRdtRRdf Rttt da s

1*THIS ROUTINE IS A DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATOR

:*WITH A RANGE OF 0 TO 2(+33)-1

:‘CALL:

o JSR PC,SRAND
o RE TURN

. ¢

'.

$RAND :

MOV RO,-(SP)
MOV R1,-(SP)
MOV R2,=(SP)
MOV $LONUM, RO

1%: ASL RC
ROL R1
INC RZ
BNE 1%
ADD SLONUM, RO
ADC ]

R
ADD $HINUM, R1
ADD #1057 ,R0
AD( R1
ADD #47401,R1
MOV RO, SLONUM
MOV R1,$HINUM
MOV (SP)+,R2

MOV (SP) + ,R1

MOV (SP)+.RO

RTS PC
SHINUM: _WORD 176543
SLONUM: _WORD 123456

.SBTTL TRAP DECODER

::CALL THE ROUTINE
;JRETURN HERE THE RANDOM
;:NUMBER WILL BE IN

;o SHINUM, SLONUM

::PUSH RO ON STACK

:2PUSH R1 ON STACK

:JPUSH RZ2 ON STACK

:2SET RO WITH LOW

J:SET R1 WITH HIGH

J:SET SHIFT COUNT

J:SHIFT RO LEFT AND

:;ROTATE CARRY INTO R1 AND

;:CHECK FOR DONE

JsCONTINUE SHIFT LOOP

..ADD NUMBER TO MAKE X 129
;PROPOGATE CARRY

::ADD NUMBER TO MAKE X 129

;;ADD LOW CONSTANT

; ;PROPOGATE CARRY

;;ADD HIGH CONSTANT

; :SAVE RC

;:SAVE R1

::POP STACK INTO RZ

;;POP STACK INTOQ R1

::POP STACK INTO RO

: ;RETURN

';!Qtt‘tﬂttttt*'ltittttti*titttﬁﬁtﬁttttttittttitittttttttttiitlt!

SEQ 0206
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CEXBDE .~V 13-MAR-80 09:959 TRAP DECODER SEQ 0207
9981 :«THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE '‘TRAP'' INSTRUCTION
9982 «AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
83 -=0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED 1T WILL
‘;‘;”gg -#G0 TO THAT ROUTINE.
9986 054374 0100466 $TRAP: MOV RO,-(SP) ::SAVE RO
9987 054376 016600 000002 MOV 2(SP) RO ::GET TRAP ADDRESS
9988 (054402 005740 TST -(RO) ::BACKUP BY 2
9989 054404 111000 MOVB (RO) RO ::GET RIGHT BYTE CF TRAP
9990 054406 006300 ASL RO ::POSITION FOR INDEXING
9991 054410 016000 054430 MOV $TRPAD (RO) ,RO ::INDEX TO TABLE
9992 054414 000200 RTS RO :2GO0 TO ROUTINE
9993
999
3995 ::THIS 1S USE TO HANDLE THE "'GETPR]1'’ MACRO
9997 054416 011646 $TRAPZ: MOV (SP) ,~(SP) :;MOVE THE PC DOWN
9998 0544620 016666 000004 000002 MOV 4(SP) ,2(SP) : :MOVE THE PSW DOWN
1999‘5' 054426 000002 RTI : :RESTORE THE PSW
}%‘1? .SBTTL TRAP TABLE
10003 :«THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
10004 :«BY THE '‘TRAP'' INSTRUCTION.
10005
10006 ; ROUT INE
10007 R
10008 054430 054416 $TRPAD: .WORD  STRAP2
10009 054432 053336 $TYPE  ;:CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
10010 0544634 053644 $TYPOC - -CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
10011 054436 053620 STYPOS --CALL=TYPOS  TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
10012 056440 053660 STYPON :.:CALL=TYPON TRAP+4 (104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
}88}‘3. 054442 054046 $TYPDS ;:CALL=TYPDS TRAP+5(106405) TYPE DECIMAL NUMBER (WITH SIGN)
11%]'2 054448 052536 $GTSWR ;.CALL=GTSWR TRAP+6(104406) GET SOFT-SWR SETTING
10017 (54446 052466 $CKSWR ;. CALL=CKSWR TRAP+7(104407) TEST FOR CHANGE [N SOF T-SWR
10018 054450 052750 $SRDCHR ; ;CALL=RDCHR TRAP+10(104410) TTY TYPEIN CHARACTER ROUUTINE
10019 054452 053070 SRDLIN ;.CALL=RDLIN TRAP+11(104411) TTY TYPEIN STRING ROUTINE
10020 054454 (053242 $SAVREG :-CALL=SAVREG TRAP+12(104412) SAVE RO-R5> ROUTINE
}%S; 054456 053300 SRESREG - -CALL=RESREG  TRAP+13(104413) RESTORE RO-R5 ROUTINE
10023 054460 055574 CLEAN  ;,;CALL=RSET TRAP+14(106414) GO RESET ALL REGISTERS.
10024 054462 055544 ABORTT ;;CALL=SKIPT TRAP+15(104415) THIS WILL SKIP TO THE NEXT TEST
10028 054464 056256 MMDES ; :CALL=MMSKIP TRAP+16(104416) IF SWITCH # IS ON SKIP TO THE NEXT TEST
10026 054466 056300 MSIZER ;,CALL=SIZE TRAP+17(104417) DETERMINE THE HIGHEST ADDRESS IN MEMORY
10027 054470 055664 SKBADR ;;CALL=SKPBAD TRAP+20(104420) SKIP TEST IF ERROR ADDRESS REGISTER IS |
10028 054472 055710 SKBERR ; ;CALL=SKPBER TRAP+21(104421) SKIP TEST JF ERROR REGISTER IS INOPERAT ]
10029 056474 (055726 SKBCNR ; ; CALL=SKPBCN TRAP+22(104422) SKIP TEST IF CONTROL REGISTER IS INOPERA
10030 054476 (055744 SKBMNR ;:CALL=SKPBMN TRAP+23(104423) SKIP TEST IF MAINTENANCE REGISTER IS INO
10031 054500 (55762 SKBHMR ;:CALL=SKPBHM TRAP+24 (104424) SKIP TEST IF HIT/MISS REGISTER IS IN oPt
}%%% 054502 041752 RANDWR ; ; CALL=WRRAND TRAP+25(104425) FILL BUFFER WITH RANDOM SEQUENCE
10034 054504 061046 RS4HAN ; ;CALL=CALRS4 TRAP+26(104426) DO RSO4 FUNCTION
10035 054506 060076 RPLHAN  ; ; CALL=(ALRP4 TRAP+27(104427) D0 RPO4 FUNCTION
1003 054510 063542 RH4HAN  ;; CALL=CALRH4 TRAP+30(104430) DO MBT FUNCTION
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10037
10038
10039
10040
10041

10042
10043
10044
10045
10046
10047
10048
10049
10050
10051

10052
10053
10054
10055
10056
10057
10058
10059
10060
10061

1006
10063
10064
10065

10067
10068
10069
10070
10071
10072
10073
10074
10075
10076
10077
10078
10079

§eRasases

388

056512
054514

054516
054524
054532
054534
056536
054540
054542
054544
054546
054552
054556
054564
054566

054570
054576
054602
054606
054612
054614
054620
054622
054624
054626
054630
054632
054634
054642
054650
054652
054654
054656
054660
054662
054664
054666

062002
063016

054662
000340

124766
054666
054570

054662
054666
054666
054666

124720

054516
000340

30A(1052)

000024
000026

000024

000024

000024
000026

C
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13-MAR-80
RAP TA3LE
RKSHAN ::CALL=CALRKS  TRAP+31(104431) DO RKOS FUNCTION
UBEHAN - -CALL=CALUBE  TRAP+32(104432) DO UBE FUNCTION
_SBTTL POWER DOWN AND UP ROUTINES
- lttﬂ*.ttl’iﬁﬁﬁlti"*ittt'*ﬁtttliﬁltiiﬁttﬁ.tt‘t.til'ttttﬁ.&tl.tt't.
POWER DOWN ROUTINE
$PWRDN: MOV #SILLUP,R#PWRVEC ;;SET FOR FAST UP
MOV #3460, Q#PWRVEC+2 ; :PRIO:7
MOV RO.~(SP) PUSH RO ON STACK
MOV R1,=-(SP) “PUSH R1 ON STACK
MOV R2.=-(SP) *PUSH R2 ON STACK
MOV R3.-(SP) **PUSH R3 ON STACK
MOV R4 .- (SP) *PUSH R& ON STACK
MOV RS.=(SP) *1PUSH RS ON STA(CK
MOV ASWR, - (SP) :3PUSH @SWR ON' STACK
MOV SP, $SAVRG SAVE SP
MOV #SPWRUP, 3#PWRVEC :;SET UP VECTOR
L
BR - : HANG UP
' ttttt***tt*t****tttt*i*'i**it*ﬁtt*t*t*ﬁ**ttittt!itﬁtﬁtt'ttl’tttt
-POWER UP ROUTINE
$PWRUP: MOV #SI1LLUP,@#PWRVEC ;;SET FOR FAST DOWN
MOV $SAVRG, SP :GET SP
CLR $SAVRG ““WAIT LOOP FOR THE TTY
1$: INC $SAVR6 :IWAIT FOR THE INC
BNE 13 :0F  WORD
MOV (SP)+,@SWR *iPOP STACK INTO @SWR
MOV (SP)+.RS ::POP STACK INTO RS
MOV (SP)+.R4 *:POP STACK INTO R4
MOV (SP)+.R3 -POP STACK INTO R3
MOV (SP)+.R2 ::POP STACK INTO R2
MOV (SP) +.R1 ;:POP STACK INTO R1
MOV (SP)+.RO *:POP STACK INTO RO
MOV #SPURDN, a#PWRVEC' ©;SET UP THE POWER DOWN VECTOR
MOV #340, 34PWRVEC+2 ; :PRIO:7
TYPE REPOQT THE POWER FAILURE
$PWRMG: .WORD  POWERM ‘POWER FAIL MESSAGE POINTER
MOV (PC)+, (SP) “"RESTART AT START
SPURAD: . WORD START * *RESTART ADDRESS
$ILLUP: HALT ;THE POWER UP_SEQUENCE WAS STARTED
BR 2 ' BEFORE THE POWER DOWN WAS COMPLETE
$SAVRG: 0 L:pUT THE SP HERE
_SBTTL ROUTINE TO SIZE MEMCRY
- ’t**tt*tt***it*ttttt*ttttttt*t*t*ﬁttwttttttt*itﬁtttttttttttﬁttt
S*CALL:
i JSR PC.$SIZE
S RE TURN

*$LS?AD WiLL CONTAIN:
WITH KT11 OPTION

t. WITHOUT KT11 OPTION
“«SLSTBK WILL CONTAIN THE LAST BANK AS A SAF

-~ LAST VIRTUAL ADDRESS OF THE LAST BANK
-~ LAST ABSOLUTE ADDRESS OF AVAILABLE MEMORY

ce$kT11 IS THE MEMORY MANAGEMENT KEY
USE MeMORY MANAGEMENT

. *B107

0 DON'T

SEQ 0208
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054670
054672
054674
054676
054700
054704
054710
054716
054724
054730
054734

054736
054740
054744
054750
054752
054754
054756
054764
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054776
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055004
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055020
055024
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000114
000116
000116
0000C2
000004
000006

000006
003776

055122
177572
100000

172340
000010
077406

000200
177600

055052
000020

177572
055112
055234
143776
000040
170000

177572

000004
054752

177740

000004
172516

000004
000114

1
ROUTINE TO SIZE MEMORY

b MUST BE SETUP BEFORE THE CALL

2«BIT15 = 0 DON'T HAVE MEMORY MANAGEMENT OPTION

i DETERMINED BY ROUTINE

;o ==NOTE=-

:«THIS ROUTINE SUPPORTS PDP 11/74.

-«]f ACTUAL MEMORY IS LESS THAN THAT INDICATED BY THE SIZE REGISTER
-«AND A REFERENCE IS MADE TO A MEMORY ADDRESS THAT IS GREATER THAN
-«ACTUAL MEMORY BUT LESS THAN SIZE REGISTER (INDICATED), THEN A
:tMEM38¥EREFERENCE TIMEOUT TO VECTOR 114 WILL OCCUR.

PR - -

:xTHIS ROUTINE WILL NOT SIZE FOR MEMORY GREATER THAN 1920K.

$SIZE: MOV RO,=(SP) ;:SAVE RO ON THE STA(K

MOV R1,=-(SP) ::SAVE R1 ON THE STA(CK

MOV R2,-(SP) ::SAVE R2 ON THE STA(K

MOV R3,-(SP) ::SAVE R3 ON THE STA(K

MOV a#114,-(SP) - :SAVE MEMORY ERROR VECTOR PS & PC
MOV a#116,-(SP) 23

MOV #116,a#114 . ; IGNORE PARITY ERRORS WHILE SIZING

MOV #RTI,a¥116 ‘e
MOV SERRVEC,-(SP) ;;SAVE PRESENT ERROR VECTUR PS & PC
MOV SNERRVEC+2,~(SP)

MOV SP,RO ::;SAVE THE STACK POINTER
::SET THE ERRVEC PS TO THE PRESENT PS
TRAP ::PUSH OLD PSW AND PC ON STACK
MOV (SP)+ ,Q#ERRVE(C+2 ;2SAVE THE PSW IN @#ERRVE(+?
MOV #3776.R1 ;;SETUP ADDRESS
TSTR (PC)+ : sUSE MEMORY MANAGEMENT?

$KT11: _WORD 200 ;:SET TO USE MEMGRY MANAGEMENT
BPL $CORE ::BR_IF NO
MOV A#SKTNEX ,@#ERRVEC ;;SET FOR TIMEOUT

TST a#SRO SKT11 ARE YOU THERE?

BIS #100000,8KT11  ;;YES-=-SET KT11 KEY

CLR ~(SP) TYINITIALIZE FOR 'PAR'* LOADING

MOV #KIPARO,R2 " ADDRESS OF FIRST 'PAR"

MOV #-D8.R3 “:LOAD EIGHT ‘PAR.'S'' AND EIGHT "PDR.'S"’
1%: MOV #77406,-40(R2) +:PDR = 4K, UP, READ/WRITE

MOV (SP) . (R2)+ “SLOAD 'PAR'

ADD #200. (SP) *UPDATE FOR NEXT 'PAR'’

S08 R3.1$ “2L00P UNTIL ALL EIGHT ARE LOADED

MOV #177600,-(R2)  ::SETUP KIPAR7 FOR 1/0

CLR -(R2) “ SETUP KIPARG6 FOR TESTING

MOV #2S QNERRVEC - :CATCH TIMEOUT IF NO SR3

MOV #20,a#SR3 L SENABLE 22 BIT MODE

BR 3$ 1iTHIS PDP-11 HAS A SR3 REGISTER
2%: CMP (SP)+,(SP)+ ““CLEAN OFF THE STACK--NO SR3
3% INC “TURN ON MEMORY MANAGEMENT

a¥SRO
MOV #$KTOUT ,3#ERRVEC ;;SET FOR TIME OUT
MOV #SMTMOUT ,a#114  ;:SET FOR MEM REF TIMEOUT
4$: TST 143776 *TRAP ON NON-EX-MEM
ADD #40, (R2) 1iMAKE A 1K STEP
CMP #170000, (R2) “iLAST ONE?
BHI 43 LINO=-TRY IT
$KTOUT: MOV (R2) .R2 ::GET LAST BANK+1
CLR SR ““TURN OFF MEMORY MANAGEMENT
BR $S1ZEX

SEQ 0209
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10769 05512z 042737 100000 054752 $KINEX: 8IC #100000,8KT11 J:KT11 NON-EXISTENT

10150 055130 012737 055160 000004 $CORc: MOV #$CROUT ,@¥ERRVEC ;;SET FOR TIMEOUT

10151 055136 005002 CLR R ::SET UP BANK

10152 055140 062701 004000 1%: ADD #4000%R1 ;: INCREMENT B8Y 1K

10153 055144 062702 000040 ADD #40 R ;1K STEP

10156 055150 005711 TST (R1) ;;TRAP ON TIME OUT

10155 055152 022701 177776 (MP #177776,R1 ;. LAST ONE

10156 055156 001370 BNE 1% ; sNO==TRY AGAIN

10157 055160 162701 004000 $CROUT: SUB #4000,R1

10158 055164 162702 000040 $SIZEX: SUB #40,R2 ; ;DROP BACK

10159 055170 010006 MOV RO, SP ;;RESTORE THE STA(CK

10160 055172 012637 000006 MOV (SP)+ ,a#ERRVEC+2 ;;RESTORE ERROR VE(TOR

10161 055176 012637 000004 MoV (SP) + ,a#ERRVE(

10162 055202 012637 000116 MOV (SP)+,a#116 ; ;RESTORE MEMORY ERROR VECTOR (REV F)
10163 055206 012637 000114 MOV (SP)+,a#4114 ;e (REV F)
10164 055212 010137 055266 MOV R1,$LSTAD ;:LAST ADDRESS

10165 055216 010237 055270 MOV R2.S$LSTBK :;LAST BANK

10166 055222 012603 MOV (SP)+,R3 :JRESTORE R3

10167 055224 012602 MOV (SP)+ ,R2 ;;RESTORE R2

10168 055226 012601 MoV (SP) +,R1 ; ;RESTORE R1

10169 055230 012600 MOV (SP)+,RO : SRESTORE RO

10170 055232 000207 RTS PC

10171 055234 032737 000001 177744 $MTMOUT: BIT ABITO.I#MEMERR ;;MAKE SURE TRAP TO 114 IS DUE
10172 055242 001005 BNE 1% ::TO MEMORY REFERENCE TIMEOUT
10173 :.1F NOT, IS IT AN ABORT?

10174 055244 032737 100000 177744 BIT #81T15,a#MEMERR ;. CPU ABORT?

10175 055252 001001 BNE 1% ;o IF YES. EXIT OUT

10176 055254 000002 RTI ;;1F NOT, CONTINUE

10177 055256 012737 177777 177744 1$: MOV #-1,34MEMERR ;;CLEAR THE MEM ERROR REG

10178 055264 000712 BR $KTOUT

*0179 055266 000000 $LSTAD: .WORD O ;;CONTAINS THE LAST ADDRESS

;8}39 055270 000000 $LSTBK: .WORD O ;;CONTAINS THE LAST BANK

%8%%% _SBTTL DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

10184 ;;tttt*ttttt*ttttttt*ttttttttttt*t*tt*ktttttt*ttt*ttt*ttttt‘ttitt
10185 “*THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN
10186 ;*UNSIGNED OCTAL ASCIZ NUMBER.

10187 s*CALL

10188 i MOV #PNTR ,-(SP) ::POINTER TO LOW WORD OF BINARY NUMBER
10189 S * JSR PC.,a#n%bB20 ;:CALL THE ROUTINE

;8%3(1) i RETURN *:THE ADDRESS OF THE fIRST ASCIZ CHAR. IS ON THE STACK
10192

10193 055272 104412 $0B20: SAVREG ;;SAVE ALL REGISTERS

10194 055274 016601 000002 MOV 2(SP) R ::PICKUP THE POINTER TO LOW WORD
10195 055300 012705 055411 MoV #$0CTVL+13.,RS :POINTER TO DATA TABLE

10196 055304 012704 000014 MOV #12..R4 ;;DO FLEVEN CHARACTERS

10197 055310 012703 177770 MOV #~C7,R3 2 sMASK

10198 055314 012100 MOV (R1)+,R0 ; ;LOWER WORD

10199 055316 012101 MGV (RD)+.R1 ; ;HIGH WORD

10200 055320 005002 CLR R2 ; ; TERMINATOR

10201 055322 110245 1%. MovB R2.-(RS) ::PUT CHARACTER IN DATA TABLE
10202 055324 010002 MOV RO,R2 :;GET THIS DIGIT

10203 055326 005304 DEC R4 :;COUNT THIS CHARACTER

10204 (055330 003007 BGT 3% ;;BR IF NOT THE _AST DIGIT
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001405
005205
010566

000016

011637
012737
013737
022626
104150
104415

012737
013700
032700
001405
013701
042701
005711
012737
013737
013737
013737
011637
022626
104014
000005
104415
022626
000137

011637
112737
022626
004737
104414
000177

000002

000060

001634
055434
177766

055536
177744
000014

1777460
176000

055440
177744
177740

177742
001640

055472

001634
000015

056354
000000
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001636
001640

000114

000114
001642
001634
001636

001514
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DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

BEQ 3 ::BR IF IT IS THE LAST DIGIT

INC RS :2ALL DIGITS DONE-ADJUST POINTER FOR fFIRST

MOV RS,2(SP) -:ASCIZ CHAR., & PUT IT ON THE STA(K

RESREG ;:RESTORE ALL REGISTERS

RTS PC ::RETURN TO USER
2%: ASR R3 -:POSITION THE MASK FOR THE LAST DIGIT
3%: ROR R1 :;POSITION THE BINARY NUMBER FOR

ROR RO 32 THE NEXT OCTAL DIGIT

ROR R1

ROR RO

ROR R1

ROR RO

BIC R3,RC J:MASK OUT ALL JUNK

ADD #'0,RC s:MAKE THIS CHAR, ASCII

BR 1% -:GO0 PUT IT IN THE DATA TAB.E

$OCTVL: .BLKB 14, ; ;RESERVE DATA TABLE

:THIS ROUTINE 1S CALLED BY UNEXPECTED TRAPS TO VECTOR ERRVEC.

“THE ERROR IS REPORTED AND CONTROL IS TRANSFERRED BACK TO THE TEST
"FOLLOWING THE ONE THAT WAS INTERRUPTED WHEN THE ERROR OCCURRED.
(PSPUR: MOV (SP) ,$TMP1

MOV #1%.,$TMP2

MOV a#CPUERR,$TMP3

CMP (SP)+,(SP)+ ;RESET THE STA(K
1%: ERROR 150

SKI1PT
:THIS ROUTINE HANDLE UNEXPECTED TRAPS TQ #CACHVEC.
SPUR: MOV #10% ,a#CACHVEC

MOV SMMEMERR RO

gég glk.RO :SEE IF IT WAS A MAIN MEMORY ERROR.
MOV a#LOADRS ,R1 ;IF SO THERE IS BAD PARITY IN THE
?gg ?Ag?OOO,R1 ;CACHE AND IT MUST BE PURGED:!.
9%: MOV #SPUR ,a#CACHVE(
MOV IMMEMERR ,$TMP4 TRAP HERE IF AN UNEXPECTED
MOV a#LOADRS,$TMP1  ERROR, PARITY, OCCURS.
MOV SMHIADRS ,$TMP2
MOV (SP) ,$TMP3
CMP (SP)+,(SP)+
1%: ERROR 14
RESET ;70 STOP THE ACTION OF ANY [/0 DEVICE
SKIPT M
10%: cMe (SP)+,(SP)+
JMP 9%
-THIS ROUTINE IS CALLED BY THE TRAP CATCHER CALL SKIPT.
SIT TELLS THE USER THAT THE CURRENT TEST HAS BEEN
“ABORTED AND THAT CONTROL IS BEING PASSED TO THE NEXT TEST.
ABORTT: MOV (SP) ,$TMP1
MOVB #15,8]TEMB
MP (SP)+,(SP)+
JSR PC.ERTYPE
RSET
JMP aSKAD :GO TO @SKAD, WHI(H SHOULD

SEQ 0211




(eExBD-t
(EXBDE .

10261
10262
10263

g

P S g
sleolelelelelele
N AN N N N N N
— il il sl ) S c—
(o SV, F AV VT o

G
11770 CACHE #2 MACY!1 30A(1052) 13-MAR-80 10:38 PAGE 187

P11

055572

055574

055574
055602
055610
055614
055620
055624
055630
055634
055640
055646
055652
055656
055662

AL

=lelels
\nunuuntzuﬁ VIV
a
N

elolelelale]
WIWAVIVAWALWA

13-MAR-80 09:59

000000

000000

005737
001004
005737
001001
000002
104401
067415
000433

005737
001001
000002
104401
067525
000424

005737
001001
000002
104401
067625
000415

055440
055412
055662
001400
177750
177572
172516
177746
177777
177766
177776
000000

056002
056004

056006

056010

1
DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE
;BE SET TO THE
SKAD : .WORD O ;ADDRESS OF THE NEXT TEST.

STHIS ROUTINE IS CALLED BY THE TRAP CATCHER CALL RSET. IT CLEARS ALL
“THE IMPORTANE REGISTERS AND RESETS THE STA(K.

CLEAN:
000114 MOV #SPUR ,a#CACHVEC
000004 MOV #CPSPUR ,a#ERRVE(
MOV (SP) ,BACKAD
MOV #STACK,SP
CLR a#MAINT :CLEAR ALL CONTROL AND ERROR
CLR SAMMRO :REGISTERS.
CLR MRS
CLR a#CONTRL
177744 MOV #~1 ,a#MEMERR
(LR a#CPUERR
CLR NPSW

JMP aBACKAD
BACKAD: .WORD O

:COME HERE TO TEST THE REGISTER FLAGS AND USE THEM TO DETERMINE WHE THER
“OR NOT TO SKIP A TEST WHICH RELIES ON THE FUNCTIONALLITY OF THAT REGISTER
;7O BE PROPERLY RUN.

"THESE ROUTINES ARE CALLED BY THE TRAP CATCHER CALLS:

SKPBAD SKIPT IF BAD ERROR ADDRESS REGISTER
SKPBER SKIPT IF BAD ERROR REGISTER
SKPBCN SKIPT IF BAD CONTROL REGISTER
: SKPBMN SKIPT IF BAD MAINTENANCF REGISTER
b SKPBHM SKIPT IF BAD HIT/MISS REGISTER
SKBADR: TST LOAFLG
BNE 1%
TST HIAFLG
BNE 1%
RT1
1%: TYPE
.WORD ADRNG
BR SKRNG
SKBERR: TST MMRFLG
BNE %
RTI
1% TYPE
.WORD  ERRNG
BR SKRNG
SKBCNR: TST CONFLG
BNE 1%
RT]
1%: TYPE
.WORD (NRNG
BR SKRNG

SEQ 0212
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10317

10318 055744 005737 056012 SKBMNR: TST MANFLG

10319 055750 001001 BNE 1%

10320 055752 000002 RT]

10321 055754 1046 1%: TYPE

10322 055756 067727 .WORD MMNRNG

}8%52 055760 000406 BR SKRNG

10325 055762 005737 056014 SKBHMR: TST HIMFLG

10326 055766 001001 BNE 1%

10%27 055770 000002 RT]

10328 055772 104601 1%: TYPE

}8§%g 055774 070035 .WORD  HMRNG

10331 (55776 022626 SKRNG: C(MP (SP)+,(SP)+ :RESET THE STACK AND GO TO THE
}8§§§ 056000 104415 SKIPT SNEXT TEST! !!.

10334 056002 000000 LOAFLG: .WORD O :THESE ARE FLAGS USED TO DESIGNATE
10335 056004 000000 HIAFLG: .WORD O :EITHER A GOOD OR A BAD REGISTER.
10336 056006 000000 MMRFLG: .WORD O :GOOD wilLL BE DESIGNATED BY A
10337 056010 000000 CONFLG: .WORD O :0 BAD BY A NOT ZERO!!

10338 056012 000000 MANFLG: .WORD 0

10339 056014 000000 HIMFLG: .WORD 0

10340 056016 000000 LOAFL2: .WORD O

10341 056020 000000 HIAFL2: .WORD O

10342 056022 000000 MMRFL2: .WORD O

10343 056024 000000 CONFL2: .WORD O

10344 056026 000000 MANFLZ: .WORD 0

}8;22 056030 000000 HIMFL2: .WORD O

10347 <THIS ROUTINE IS CALLED TO DETERMINE THE PARITY OF

10348 *A DATA PATTERN. THE PATTERN WHICH IS TAKEN BY THIS

10349 -:ROUTINE AS ITS ARGUMENT SHOULD BE PUT IN RO. THEN

10350 -TRANSFER CONTROL HERE 8Y EXECUTING:

10351 : JSR PC,PARCNT

10352 “WHEN THIS ROUTINE RETURNS THE NUMBER OF ON (1), 8ITS

10353 “IN RO IS LEFT IN R2. THIS WOULD BE A NUMBER BETWEEN

10354 :0 AND 16.

10355 056032 012701 000001 PARCNT : MOV #1,R1

10356 056036 005002 CLR RZ

10357 056040 030100 1%: BIT R1,R0O

10358 056042 001401 BEQ 2%

10359 056044 005202 INC RZ

10360 056046 006301 2%: ASL R1

10361 056050 103373 BCC 1%

}gggi 056052 000207 RTS PC

10364 :THIS ROUTINE IS CALLED TO RESTORE THE TOP 1500 (DEC) WORDS IN THE
10365 “FIRST 28K OF MEMORY. THIS SHOULD EFFECTIVELY RESTORE ANY MON]TOR
10366 “OR LOADER THAT WAS PRESENT BEFORE THIS PROGRAM BEGAN EXECUTION,
10367 :CONTROL ]S PASSED TO THIS ROUTINE BY AN INTERRUPT FROM THE TTY KEYBOARD
10368 “WHEN ANY CHARACTER IS TYPED ON THE KEYBOARD. IF THE CHARACTER

10369 “IS A ~C MEMORY IS RESTORED. IF IT'S A “G THE PROGRAM REQUESTS

10370 :A NEW SOFTWARE SWR.

10371 : A RETURN ]S MADE TO THE TEST FOLLOWING

10372 “THE ONE WHOSE EXECUTION WAS INTERRUPTED BY "HE KEYBOARD INTERRUPT,
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10373
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056102
056104
056106
056112
056116
056122
056124
056126
056134
056140
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056144
056150
056152
056156
056160
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056170
056172
056200
056206
056210
056214
056216
056226
056226
056232
056234
056240
056246
056252

056254

056256
056264
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005037
017700

012704
012701
012702
012142
077402
012737
022703
001001
00207

005737
001402
000137
104401
066374
013737

000000

012737
022737

177777

032777
001001

177750
123462

177600
000003

002734
120314
160000

177777
125252

000042
051454
056252
056054
000176
000007
001534
053213
123306

000100
177320

000200

Y11 30A(1052)D

05625¢

000060

000060
001540
000001

123276

123254

RESMON: (LR
MOV
RSET
CLR
BIC
(mw
BNE
TYPE

. WORD

CHAINQ: MOV
MOV
MOV
1%: MOV
SOB
MOV
cMP
BNE
RTS

STOP: TST
BEQ
JMP
1$: TYPE

. WORD

MOV

HALT

MOV
NOCNC: (MP
BNE
cMP
BNE

cMPB

BEG

TYPE
GTSWR

1%: CLR

B1SB

JMP

MONTTY: .WORD
.WORD

MONF :

I
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1

aAMAINT

a$Tk8,.R0

R3

#177600,R0 JGET THE (HARAC(CTER

#3,R0 ;SEE IF IT'S ~C

NOCNC "BRANCH AND GO TO NEXT TEST If NOT,
:ECHO THE CONTROL-C AS il

CONCMS

#*D1500.R4 AND RESTORE THE MONITOR.

#BOTTOM+4 R

#160000,R2

(R1)+,=-(R2)

RG,1$

#=-1 ,MONF sRESET THE MONITOR RESTORED FLAG.

#125252,R3

STOP

PC :1F THE MONITOR WAS RESTORED BY THE
:.$EOP ROUTIN RETURN TO .SEOP.
"OTHERWISE HALT.

e “IN AUTO MODE?

1% "BRANCH IF NOT

$GET4L2+16 :ELSE RETURN TO MONITOR

WESRS “TYPE THE MONITOR RESTORED MESSAGE.

MONTTY ,a#TKVEC ;SET THE TTY KEYBOARD INTERRUPT VECTOR
:TO ITS INITIAL VALUE.
"AND HALT!'!

HRESMON , 3# TKVEC

#SWREG, SWR :SOF TWARE SWR SELECTED?

1% ‘BRANCH IF NOT

#7 .RO YIS IT ~6?

1¢ "BRANCH IF NOT

SAUTOB  #1 :ARE WE RUNNING IN AUTO MODE?

1$ ‘BRANCH IF YES

L$CNTLG “ECHO “G
"GET NEW SWR SETTING

a3 TKB :NOT CONTROL C SO RETURN T0O NEXT TEST.

#8176,38TKS

BSKAD :RETURN.

0 -STORAGE FOR THE TTY KEYBOARD VECTOR'S ORIGINAL
- CONTENTS.

177777 “FLAG. IF NOT -1 THE MONITOR IS SAVED.

STHIS ROUTINE IS CALLED BY THE TRAP CALL MMSKIP. [T LOOKS

;AT THE SWITCH
;SWITCH #7 1S
sAND THE NEXT

;BEFORE THE MMSKIP.

; THE PURPOSE Of SW
JEXECUTION OF ANY

;FOR [TS OPERATION.

MMDES: BIT
BNE

#SW7 ,3SWR
1%

REGISTER AND DETERMINES WHETHER OR NOT
ON. IF SO THE CURRENT TEST IS SKIPPED
TEST 1S ENTERED. A SSKAD MUST BE ISSUED

ITCH #7 1S TC CAUSE THE DELETION OF THE
TEST WHICH RELIES ON MEMORY MANAGEMENT

;1S THE SWITCH ON?

SEQ 0214
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10629 056266 00000¢ RTI :NO, SO RETURN.

17430 056270 022626 1% o, o (SP)+,(SP)+

10631 056272 106414 RSET

10632 056274 000177 177272 JMP aSKAD :YES, GO TO THE NEXT TEST.
10423 :THIS ROUTINE IS CALLED 10 DETERMINE THE HIGHEST POSSIBLE

10434 -ADDRESS IN MEMORY. IT IS CALLED THUS, BY TRAP CALL SIZE:

10435 ; SIZE

104 36 ; LOORDA: .WORD 0

10437 : HIORDA: .WORD 0

10438 ; NXTINST:

10439 :THE LOW ORDER 16-B1TS OF THE ADDRESS ARE LEFT IN THE

10440 WORD DIRECTLY FOLLOWING THE CALL. THE HIGH ORDER 6-BITS

10441 :ARE LEFT IN THE NEXT WORD AND CONTROL IS RETURNED

10442 :TO THE THIRD WORD FOLLOWING THE CALL.

10663 056300 010046 MSIZER: MOV RO,=-(SP) :SAVE THE CONTENTS Of RO AND R1
10664 056302 010146 MOV R1,-(SP) :GET THE ADDRESS OF

10645 056304 016600 000004 MOV 4(SP) RO ;THE CALL OF THE STA(K.

10446 056310 013710 055270 MOV $LSTBK, (RD) :GET THE ACCESSABLE BOUNDARY GF MEMORY
10447 056314 005060 000002 CLR 2(R0O)

10448 056320 012701 000006 MOV #6,R1 :ROTATE THE 16-8BIT 'BLOCK'
10449 :NUMBER 6-BITS TO THE

10450 056324 006310 1%: ASL (RO) sLEFT AND TURN ON LOW ORDER
10451 056326 006160 000002 ROL 2 (RO) ;BITS 1-5 LEAVING BIT-0

10452 056332 077104 SO8 R1,1% :OFF SO AS TO CREATE

10453 056334 052710 000076 BIS #76,(RO) :THE 22-B]T PHYSICAL ADDRESS OF
10454 :THE HIGHEST WORD IN

10455 ;MEMORY.

10456 056340 022020 CMP (RO)+,(RO)+ :DETERMINE THE RETURN ADDRESS
}gzgg 056342 010066 000004 MOV RO,4(SP) ::ﬁDR%EAVE ON THE STACK FOR
10459 056346 012601 MOV (SP)+,R1 :RESTORE R1 AND RO.

10460 056350 012600 MOV (SP)+ RO

106461 056352 000002 RY ;RETURN

)
:THIS ROUTINE IS USED TO TYPE AN ERROR MESSAGE
WHICH IS IN THE DATA TABLE. IT IS CALLED BY
-THE $ERROR ROUTINE OR BY FIRST SETTING THE SITEMB
*BYTE EQUAL TO THE ERROR TABLE ITEM NUMBER THAT IS
“TO BE PRINTED OUT AND THEN EXECUTING A JSR PC,ERTYPE

SEEEEEEs
2ELERRER

056354 104401 ERTYPE: TYPE

056356 001713 .WORD  SCRLF

056360 010046 MOV RO.-(SP) ;SAVE RO
10470 056362 005000 CLR RO
106471 056364 113700 001514 MOVB $ITEMB,RO ;GET THE ITEM NUMBER
1047§ 056370 001005 BNE 1% . ZERO?
10473 056372 013746 001516 MOV $ERRPC,~(SP) ;YES, TYPE JUST THE PC
106474 056376 104402 TYPOC :OF THE ERROR CALL.
}82;2 056400 000137 056716 JMP ERTS
10477 056404 005300 1%: DEC RO ;MAKE RO AN INDEX FOR THE
10478 056406 072027 000003 ASH #3,R0 ;ERROR TABLE
10479 056412 062700 001752 ADD #SERRTB,RO
10480 056416 012037 056426 MoV (RO)+,2% :TYPE EM, ERROR MESSAGE.
10481 056422 001404 BEQ 3¢
10682 056424 1044601 TYPE
10483 056426 000000 2%: .WORD O
10484 056430 104401 TYPE
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10487
10488
10489
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10491
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1N493
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056474
056476
056500
056504
056506
056510
056512

056514
056520
056522
056524
056530
056534
056540
056542
056544

056546
056552
056554
056556
056560
056561
056562
056564
056570
056572
056574
056602
056606
056610
056614
056616

CACHE #7
13~-MAR-80

001713
012037
001404
1046401

000000
104401
001713
010146

104405

§998
NL_I;J—'
IS

NNONN

—
no
~
—

oW

SR
SRR3

%do
—

MACY ' 30A(1052)D

09:59

056444

056714

000001

000002

055272
000003
056542

000004

000003
177777
056730
000005
056624

000006
056722

056722

3%:

A ¥

5%:

6%:
ERT1:

7$:

8%:
85%:

29%:

0% :

10%:

11%:

20%:

12%:

K
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$CRLF
(RO)+,4%
5%

0

$CRLF
R1,-(SP)
(RO +,R1
6%

ERT4
(RQ) +,RO
(RO)

7%
a(R1)+,-(SP)

ERTZ2
A1, (RO)

8%
d(R1)+,-(SP)
ERTZ

#2,(RO)

9%
(R1)+,=(SP)
PC.,$DB20
#3.(SP)
(SP)+,29%

0

ERTZ

#4, (RO)

10%
a(R1)+,-(SP)
16

0

ERTZ

#3, (RO)
118
83(R1)+,-(SP)
#-1,TVADFL
PC,TYPVAD
ERT?

#5, (RO)
12%
(R1)+,20%

0

ERT3
#6, (RO)
13$

TVADFL

]

:TYPE DH, DATA HEADER

; SAVE R1
:GET DT, DATA TABLE ADDRESS

;JMP IF NO ERROR TABLE.

:GET DF, DATA FORMAT ADDRESS
;DATA FORMAT ENTRY EQUALS

s ZERO?

;YES, SO TYPE A 16-8IT
;OCTAL NUMBER

;FORMAT EQUALS 1?
;YES, TYPE A DECIMAL NUMBER

;FORMAT 2?

;YES, TYPE A 22-BIT NUMBR
;CALL $DB20 TO CONVERT THE
;BINARY TO ASCII
;TYPE THE STRING

; FORMAT 4?

:YES, TYPE A 16-BIT
“OCTAL NUMBER SUPRESSING
:LEADING 2EROES

;FORMAT 3?

:YES CONVERT 16-8IT

;VIRTUAL ADDRESS TO 32-8BIT
;PHYSICAL ADDRESS AND TYPE
:RELOCATE ONLY IF SEG. IS ON!
;FORMAT 5?

;PRINT ASCIZ STRING

:FORMAT 6

SEQ 021¢
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10542
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056642
056646

056650
056654

056700
056702

056704
056706
056710
056712

056714
056716
056720

056722

056724
056726

056730
056732
056736
056742
056746
056752
056754
056762
056764
056766
056772

056774
056776

004737
000414

122710
001010

012146

104401
066500

005200
005711
001401
000665

012601
012600
000207

000000

000000
000000

104412
016601

09:59
056730

000007

055272
056672

000002
056724
056726
056722

000001

000003

Y11 30A(1052)D

177572

13%:

45%:

14%:
ERTZ:

ERT3:

ERTS:

ERTS:

TVADFL:

TVADLO:
TVADHI :

;ROUTINE WHICH CONVERTS
;ADDRESS. IF TVADFL IS -1,
;REAL AD

;IF TVADFL 1

JSR
BR

CMPS
BNE

MOV
JSR
MOV
TYPE
.WORD
BR

HALT

TYPE
. WORD

INC
TST
BEQ
BR

MOV
MOV
RTS

.WORD

. WORD
.WORD

L
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PC,TYPVAD
ERTZ

#7,(RO)
14%

(R1)+,=-(SP)
PC,$0B20
(SP)+,45%

0
ERTZ

$TAS

RO

(R1)
ERTS
ERT1

(SP)+ ,R1
(SP)+,R0O
PC

0

0
0

1

;FORMAT 77

-----

;PRINT A TAB AFTER TYPING AN
:ERROR TABLE ENTRY OF ALL MODES
;EXCEPT ASCIZ

;POINT TO THE NEXT FORMAT BYTE
;1S THERE ANOTHER ENTRY?

;YES, PROCESS IT
:OTHERWISE :
JRESTORE R}
:RESTORE RO
:AND RETURN

;FLAG USED TO TELL TYVAD
sWHETHER TO CONDITIONALLY
;OR UNCONDITIONALLY RELOCATE
;WHEN TYPING AN ADDRESS,

;=1 OR 0 RESPECTIVELY

;REGISTERS FOR THE 22-BIT
;ADDRESS COMPUTED BY TYVAD.

A 16-BIT ADDRESS TO A 22-8BIT
THEN CONVERT TO THE 22-BIT
DRESS DEPENDENT ON SEG BEING ON OR OFF FOR RELOCATION.
S ZERO THEN UNCONDITIONAL USE THE KERNAL

:PAR WHICH IS APPROPJATE TO DO RELOCATION.

TYPVAD: SAVREG

1%:

MOV
MOV
CLR
TST
BEQ
BIT
BEQ
CLR
ASHC
ASL

CLC
ROR

2(SP) R1
R1,TVADLO
TVADHI
TVADFL

:GET THE VIRTUAL
:ADDRESS

;CONDITIONALLY RELOCATE?

;YES, SEE IF MEMORY
sMANAGEMENT IS ON
JRELOCATE

;LEFT SHIFT RO AND R1
;THREE PLACES. RO ONE
;MORE SO THAT IT CONTAINS
;2 X THE UPPER 3-BITS OF
:THE VIRTUAL ADDRESS
;RESTORE R1 TO THE OFFSET

SEQ 0217




M
TEXBD~E  11/7Q CACHE #2 MA(Y'1 30A(1052)D 13-MAR-80 10:38 PAGE 193

(FKBOE .P11 13-MAR-80 09:59 OUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE SEQ 0218
10597 057000 00600! ROR R1 ;OF THE VIRTUAL ADDRESS
10598 057002 006001 ROR R1 ;TO THE PAR
10599 0570064 062700 172340 ADD #K IPARO,RO :DETERMINE THE CORRE(T PAR'S
10600 ;ADDRESS
10601 057010 011003 MOV (RO) ,R3 ;GET ITS CONTENTS
10602 057012 005002 CLR R2
10603 057C & 073227 000006 ASHC #6.R2 ;MAKE THE BLOCK COUNT
10604 ;A 22-BIT ADDRESS.
10605 05702C 060103 ADD R1.,R3 ;ADD THE OFFSET TO THE
}828? 057022 005502 ADC RZ ;BASE ADDRESS
10608 057026 010237 056726 MOV R, TVADHI
10609 057030 010337 056724 MOV R3,TVADLO
10610 0570346 012746 056724 2%: MOV #TVADLO,-(SP)  ;CALL $DB20 TO _ONVERT THE
10611 057040 004737 055272 JSR PC,$DB20 ;22=BIT
10612 057044 062716 000003 ADD #3,(SP) :TYPE ONLY 8 DIGITS.
10613 057050 012637 057056 MOV (SP)+,3%

10614 057054 104401 TYPE

10615 057056 000000 3%: WORD O
10616 057060 104413 RESREG ;RESTORE THE REGISTERS
10617 057062 012616 mov (SP)+, (SP) ;LEAVE ONLY THE RETURN
10618 ;ADDRESS ON THE STACK.
}82;8 057064 000207 RTS PC ;RETURN
}825} .SBTTL SYSTEM DEVICE SIZER
10623 :THIS ROUTINE .S CALLED TO DETERMINE WHAT
10624 :CONTROLLERS AND WHAT DRIVES ARE AVAILABLE ON
10625 ;THE SYSTEM.

10626 ;1T USES THE FLAGS:

10627 H RS4DFL

10628 ; RP4DFL
10629 ; RH4DF L
10630 ; RK5DFL
10631 : UBEDFL
10632 *WHICH ARE BYTES CONTAINING A BIT FOR EACH
10633 :POSSIBLE DEVICE ON THE CONTROLLER
10634 057066 005037 061002 SIZDEV: (LR RS4FLG ;INITIALIZE FLAGE
10635 057072 005037 060032 CLR RP4FLG
10636 057076 005037 063476 CLR RH4FLG
10637 057102 005037 061736 CLR RKSFLG
10638 057106 005037 062752 CLR UBEFLG
10639 057112 005037 061004 CLR RS4ER1
10640 057116 005037 060034 CLR RP4ER1
10641 057122 005037 063500 CLR RH4ER
10642 057126 005037 061740 CLR RK5ER1
10643 057132 005037 062754 CLR UBEER1
10644 057136 104412 SAVREG
10645 0571640 105037 057460 CLRB RS4DFL
10646 057164 105037 057461 CLRB RP4DF L
10647 057150 105037 057662 CLRB RH4DF L
10648 057154 105037 057463 CLRB RK5DFL
}8228 057160 105037 057464 CLRB UBEDFL
10651 057164 013737 000004 057466 MOV e, S1ZTM] ;SAVE 4
10652 057172 012737 057220 000004 MOV #1S, 44 ;IN CASE NON-EXISTENT REG.
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10653
10654
10655
10656
10657
10658
10659
10660
10661

10662
10663
10664
10665
10666
10667
10668
10669
10670
10671

10672
10673
10674
10675
10676
10677
10678
10679
10680
10681

10682

N
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057200 005777 124520
057206 004737 057500
057210 003722
057212 004737 057540
057216 000403

057220 022626
057222 005037 177766

057226 012737 057254

05723% 005777 124522
057240 004737 057500
057244 003760
057246 006737 057624
057252 000403

057254 022626
057256 005037 177766

057262 012737 057350
057270 005777 124544
057274 004737 057500
057300 004036

057302 012777 000007
057310 022777 000040
057316 001017

057320 013737 004040
057326 062737 000074
057334 004737 057500
057340 004070

057342 004737 060022
057346 000403

057350 022626
057352 005037 177766

057356 012737 057404
057364 005777 124510
057370 004737 057500
057374 004076
057376 004737 057710
057402 000403

057404 022626
057406 005037 177766

057612 012737 057440
057420 005777 124474
057424 004737 057500
057430 004116
057432 004737 057774
057436 000403

000004

000004

124540
124550

004072
004072

000004

000004

1%:

2%:

3%:

6%:

7%:

8%:

09%:

10%:

TSY
JSR
-WORD
JSR
BR

tmwp
CLR

MoV

TST
JSR
.WORD
JSR
BR

cMP
CLR

MOV
TST
JSR
.WORD
MoV
[ ¢
BNE
MOV
ADD
JSR
.WORD

JSR
BR

cMP
CLR

MOV
TST
JSR
. WORD
JSR
BR

tme
LR

MOV
TST
JSR
.WORD
JSR
BR

aRS4L(ST
PC,SETREG
RS4REG
PC,SIZRSS
2%

(SP)+,(SP)+
a#CPUERR

#3$ ,aNl

aRP4CS1
PC.SETREG
RP4REG
PC,SIZRP4
6%

(SP)+,(SP)+
a4 CPUERR

H7$ ,aHh
aRH4(CST
PC,SETREG
RH4REG
#7 ,8RH4CS2
#40,3RH4DT

8s
RH4CS1,RHSGAE
#74 ,RHLAE
PC,SETREG
RH4REX

PC,SIZRH4
8%

(SP)+,(SP)+
a#CPUERR

”saa#"
aRK5DS
PC,SETREG
RKSREG
PC.SIZRKS
10%

(SP)+,(SP)+
a#CPUERR

#1185, a6
JUBEDB
PC,SETREG
UBEREG
PC,SIZUBE
12%

]

;TEST FOR RSO4
;GET THE REG ADD

;GET THE # OF DRIVES
; THERE WAS NO RS04

:IN CASE NON-EXISTENT REG.

;TEST FOR RPO4
;GET THE REG ADD

;GET THE # OF DRIVES

: THERE WAS NO RPO4

;IN CASE NON-EXISTENT REG.
;TEST FOR MASS BUS TESTER
:GET THE REG ADD

;SET THE DRIVE #

; THEREE WAS NO MBT

;IN CASE NON-EXISTENT REG.
;TEST FOR RKO5
;GET THE REG ADD

:GET THE # OF DRIVES

:THERE WAS NO RKO5

;IN CASE NON-EXISTENT REG
JTEST FOR UNIBUS EXERCISER
:GET THE REG ADD

:GET THE #

SEQ 0219
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10709
10710
10711

10712
10713
10714
10715
10716
10717
10718
10719
10720
10721

10722
10723
10724
10725
10726
10727
10728
10729
10730
1073

10732
10733
10734
10735
10736
10737
10738
10739
10740
10741

10742
10743
10744
10745
10746
10747
10748
10749
10750
10751

10752
10753
10754
10755
10756
10757

057640
057442

057446
057454
057456

057460
057461
057462
057663
057464

057466
057470
057472
057474
057476

057500
057504
057510
057512
057516
057520
057522
057524
057530
057532
057534

057536

057540

057544
057550
057552

057556
057560
057561

022626
005037

013737
104413
000207

000
000
000
000

000
057466
000000
000000
000000

000000
000000

012700
012701
005002
105037
104426

001

000

09:59

177766
057466 000004

057536
000002

000020

000002

000010
000001
057561

8
13-MAR-80 10:38 PAGE 195
SYSTEM DEVICE SIZER

118: P (SP)+,(SP)+ ; THERE WAS NO UBE
CLR a#CPUERR

12%: MOV SI2TM1 ,awé JRESTORE 4
RESREG
RTS PC

RS4DFL: .BYTE O
RP4(DFL: BYTE 0
RH4DFL: BYTE O
RKSDFL: .BYTE 0
UBEDFL: .BYTE 0
.EVEN
SIZTM1: WORD C
SIZTM2: .WORD O
S1ZTM3: _WORP O
SIZTM4: .WORD O
SIZTMS: _WORD 0

;THIS ROUTINE IS CALED BY A:

: JSR PC,SETREG

: .WORD  DEVREG

;WHERE DEVREG 1S THE STARTING ADDRESS OF

:A TABLE, WHICH IS TO CONTAIN THE ADDRESS Of
:A DEVICE'S CONTROL AND STATUS REGISTERS.
;THE TABLES ARE GENERATE HERE

SETREG: MOV (SP) ,SETMP
ADD n2,(SP)
SAVREG
MOV aSETMP RO
MOV (RO)+ ,R1
MOV {RO) ,R?2
1%: MOV RZ2, (RO)+
ADD #2 RZ
s0B R1,1%
RESREG
RTS PC

SETMP: _WORD O

;THIS ROUTINE IS CALLED, AFTER [T HAS BEEN
"DETERMINED IF THERE 1S A RS04 CONTROLLER, TO StE
;WHT DRIVES ARE AVAILABLE.

SIZRS4: MOV #10.RO

MOV 21.R1
(LR RZ
CLRB b3 3
1$: CALRS4
2%: .BYTE 1
3% BYTE 0 :DO A NOP FUNCTION

SEQ 0220




C
CEKBD-t 11/70 CACHE #2 MACY!1 30A(1052) 13-MAR-80 10:38 PAGE 196
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10765
10766
10767
10768
10769
10770
10771
10772
10773
10774
10775
10776
10777
10778
10779
10780
10781
10782
10783
10784
10785
10786
10787
10788
10789
10790
10791
10792
10793
10794

10805
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057562
057564
057566
057570
057572
057574

057576
057602
057604
057606
057610
057614

057616
057622

057624
057630
057634
057636

057642
057644
057645
057646
057650
057652
057654
057656
057660

057702
057706

057710
057714
057720

057722

057726
057730
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005737
001001
050102
006301
105237
077020

110237
000207

012700
012701
005002
105037

104427
021

077020

110237
000207

012700
012701
005002

105037

106431
015

061004

057561

057460

000010
000001

057645

060034

057645

057461

000010

000001

057731

2

SYSTEM DEVICE SIZER

(%:

Og EACH OF POSSIBLY

JF
:8 DRIVES

(o]lelelele e

RS4ERT
4%
R1.RZ
R1

3%
RO,1$

R2.,RS4DFL
PC

:THIS ROUTINE 1S CALLED TO DETERMINE WHAT RPO4
:DRIVES ARE ON THE CONTROLLER

SIZRP4: MOV
MOV

1%:
2%:
3%:

4%

;DETERMINE WHAT

(LR
CLRB

CALRP4
.BYTE
.BYTE

ASL
INCB
SOR

MOVB
RTS

SIZRK5: MOV

1%:

MOV
CLR

CLRB

CALRKS

BYTE

#10,RO
#1.R1
R2

b3 °

;DO A READ IN PRESET
;FOR EACH OF UP TO
;8 DRIVES.

—

COOOOOON

RP4ER1T
4%
R1.R2
R1

33
R0'1$

R2 ,RP4DFL
PC

RKO5 DRIVES ARE AVAILABLE.
#10,RO

#1,R1

R2

3$

;D0 A DRIVE RESET
15 ;FOR EACH OF 8

SEQ 0221

-
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10821 057731 000 3%: BYTE O ;POSSIBLE DRIVES.
10822 057732 000000 .WORD 0

10823 057734 000000 .WORD 0

10824 057736 000000 .WORD O

10825 057740 000000 .WORD 0

10826 057742 000000 .WORD O \
Iggsg 057744 000000 .WORD O

10829 057746 005737 061740 TST RK5ER1

10830 057752 001001 BNE 43

10831 057754 050102 BIS R1.R2

10832 057756 006301 6% ASL R1

10833 057760 105237 05773" INCB 3%

%83%2 057764 077020 So8 RO.1$

10836 057766 110237 057463 MovBe R2,RK5DFL

10837 057772 000207 RTS PC

10838

10839 ;SET UP UBEDFL

10840

10841 057774 042777 000200 124124 SIZUBE: BIC #8177 ,’8UBECRT

10842 060002 032777 000200 124116 BIT #B1T7,3UBECRT

10843 060010 001403 BEQ 1%

10844 060012 112737 000001 057464 MOVB #1,UBEDFL

%8222 060020 000207 1%: RTS PC

}832; :DETERMINE WHAT MASS BUS TESTER UNITS THERE ARE
10849 060022 012737 000200 057462 SIZRH4: MOV #8117 ,RHLDFL

;83?? 060030 000207 RTS PC

10852 .SBTTL DEVICE HANDLERS

10853 ‘-"'ttttttt*ttttl\'tttttttttttttttttttttttttt*ttttttttttttttttttt't
10854 I

10855 S THE FOLLOWING SIX ROUTINES:
10856 M RH4HAN

10857 oW RP4HAN

10858 i RS4HAN

10859 o UBEHAN

10860 o RKSHAN

10861 o ARE 0/1 AND BUS TESTER DEVICE HANDLLRS.
10862 I THEY ARE CALLED USING:

10863 * TRAP TABLE C(ALL

10864 i FUNCTION: .BYTE

10865 o * UNITNUM: BYTE

10866 o * DISKADR1 : .WORD

10867 o * DISKADRZ: . WORD

10868 i MEMADR1 : .WORD

10869 I MEMADRZ : . WORD

10870 ;X WORDCNT : .WORD

10871 o VECTOR: .WORD

10872 ML RETURN:

10873 J=A WHERE TRAP TABLE CALL IS ONE OF:
10874 ;v CALRH&

10875 i CALRPG

10876 o CALRS4
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DEVICE HANDLERS

CALUBE

CALRKS
FUNCTION IS THE PATTERN TO BE LOADED INTO THE
CONTROL REGISTER FUNCTION BITS, WITH EITHER
INTERRUPT ENABLED OR NOT,
UNITNUM IS THE DRIVE NUMBER
DISKADR1 AND CISKADR2 ARE THE D]SK ADDRESS
SECTOR NUMBER
MEMADR1 AND MEMADR2 ARE THE 22-8BI1T MEMORY
ADDRESS FOR THE TRANSFER.
WORDCNT IS THE WORD COUNT A POSITIVE
NUMBER BETWEEN O AND 32K.
VECTOR IS THE INTERRUPT HANDLER ROUTINE SPECIFIED
BY THE USER FOR AN INTERRUPT ENABLED FUNCTION.

WHEN THE HANDLER PROCESSES A CALL IT RETURNS
WITH THF FUNCTION IN PROGRESS IF THE
FUNCTION WAS INTERRUPT ENABLED. WHEN THE
INTERRUPT OCCURS CONTROL IS GIVEN 7O

THE USER SPECIFIED INTERRUPT HANDLER.

IF THE FUNCTION WAS NOT INTERRUPT

ENABLED THEN THE HANDLER WAITS FOR

FUNCTION DONE BEFORE RETURNING.

THE FLAGS:
XXXER1
XXXER2
XXXER3
WHERE XXX IS THE DEVICE, ARE USED TO
INDICATE AND LOG DEVICE ERRORS IN THE HANDLER.
XXX CAN BE RH4,RP4,RS4,UBE RKS OR RP3.
XXXER1=0 NO ERRORS
XXXER1=1 ERRORS WITH STATUS IN XXXERZ AND XXXER3.

"*tti*tt*!****ﬁ**t*ti*ttt*ttttititt**t*tﬁttttttﬁtttttttttttitt*t

.SBTTL RPO4 DISK HANDLER

:RP0O4 DISK HANDLER
;REGISTERS USED 6N RP4HAN

RP4FLG:
RP4ERT:
RP4ERZ:
RP4ER3:
RP4ERSG:
RP4USE :

RP4LTMP: .
RP4FUN: .
RP4LUNI : .
RP4DAT -,

RP4DA2 :

RP&MAT ;.

RP4LMAL :

RP4LW(CT .
RP4VEC: .
RP4TRK : .,

.WORD
.WORD 0 ;ERROR FLAGS.
.WORD
.WORD
.WORD

o
olelelelelelelalelelelwlele)

SEQ 02723




F 2
CEKBD=E  11/70 CACHE #2 MACY!1 30A(1052) 13-MAR-80 10:38 PAGE 199 ‘
CEXBDE .P11 13-MAR-80 09:59 RPO4 DISK HANDLER SEC 0224

10933 060072 000000 RP4SEC:.WORD O

}8g§g 060074 000000 RPGLCYL:.WORD O

10936 060076 005737 060032 RPGHAN: TST RP4FLG :SEE IF THERE 15

10937 060102 001402 BEQ RP4H] “ALREADY AN RPO4 FUNCTION

10938 060104 104000 ERROR “IN PROGRESS. IF THERE

10939 060106 000000 HAL T 1S ERROR> (SHOULD NEVER

10960 0601°0 012737 000340 177776 RP4H1: MOV #340,34PSW " HAPPEN..)

10961 060116 011637 C60046 MOV (SP) .RPLTMP "RAISE THE PRIORITY

10942 060122 C62716 000016 ADD #16,(SP)

10963 060126 104412 SAVREG :GET AN ARGUMENT POINTER

10944 060130 013700 060046 MOV RP4TMP,RO "RESET THE RETURN ADDRESS

10965 060134 112037 060050 MOVE  (RO)+.RP4FUN  -FUNCTION

10966 060140 112037 060052 MOVB  (RO)+.RP4UNI  +UNIT, DEVICE., NUMBER

10947 060144 012037 060054 MOV (RO)+ RP4LDAT  :DISK ADDRESS

10948 060150 012037 060056 MOV (RO) + -RP4DA2

10969 060154 012037 060060 MOV (RO)+ RP4MAT  :MEMARY ADDRESS

10950 060160 012037 060062 MOV (RO) +,RP4MA2

10951 060164 012037 060064 MOV (RO)+-RP4LWCT  :WORD COUNT

10952 060170 012037 060066 MOV (RO)+ RPGVEC - INTERRUPT HANDLER ROUTINE

10953 060176 005037 060034 CLR RP4ER] "CLEAR THE ERROR

109564 060200 005037 060036 CLR RP4ER?2 "FLAGS

}8322 060206 005037 060040 (LR RP4ER3

10957 060210 004737 060472 JSR pC,RP4ST ;GO SET UP THE UNIT NUMBER

10958 060214 004737 060542 JSR PC - RP4RDY “GET THE DEVICE READY.

10959 060220 004737 060502 JSR PC ' RP4LS2 "COMPUTE THE CYLINDER,

10960 “TRACK AND SECTOR

}8325 060224 004737 060526 JSR PC.RP4S3 "SET UP THE WORD COUNT

10963 060230 013777 060052 123534 RP4H2: MOV RP4UNI.3RP4LCS2 ;SET THE RPO4 REGISTERS

10964 060236 013777 060064 123520 MOV RPLUCT ‘@RP4LWC  +UP FOR THIS FUNCTION

10965 060244 013777 060060 123514 MOV RP4MAT . 3RP4LBA

10966 060252 013777 060062 123552 MOV RP4MA? . SRPLBAE

10967 060260 013777 060056 123502 MOV RP4DAZ . aRP4DA

10968 060266 013777 060054 123522 MOV RP4DA1 .@RP4DC

10969 060274 013700 004136 MOV RP4V, R0 :SET UP THE INTERRUPT

10970 060300 012720 060352 MOV MRPOLIG . (RO)+  +VECTOR

10971 060304 012710 000340 MOV #340. (RO)

10972 060310 013700 060050 MOV RP4LFUN, RO <LOAD THE FUNCTION

10973 060314 010037 060032 MOV RO.RP4FLG “AND GO

10974 060320 110077 123436 MOVB  RO.aRP4(ST

10975 060326 032700 000100 BIT #miT6,R0 :SEE IF THE FUNCTION

10976 060330 001402 BEQ RP4H3 “WILL INTERRUPT WHEN

10977 060332 104413 RESREG "DONE. IF YES RETURN

10978 060334 000002 RTI “IF NOT INTERRUPTING

10979 060336 004737 060366 RP4H3: JSR PC ,RPLHS “THEN WAIT FOR THE

10980 060342 005037 060032 CLR RPLFLG "FUNCTION TO FINISH.

10981 060346 104413 RESREG “THEN RETURN.

}833% 060350 000002 RT1

10984 060352 005037 060032 RP4H4: (LR RPLFLG -WHEN THE INTERRUPT

10985 060356 004737 060366 JSR PC ,RP4HS "0CCURS CHECK FOR ERRORS

:833? 060362 000177 177500 MP BRP4LVEC QSBT?OETO THE SERVICE
N
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(ExBDE .P11 13-MAR-80 09:59 RPO4 DISK HANDLER SEQ 0225
10989 060366 010046 RP4LHS: MOV RO,-(SP)

10990 060370 053777 060052 123374 RP4HS51: BIS RP4LUN] ,RP4L(S?2

10991 060376 017700 123360 MOV aRP4(S1,RO

10992 060402 005700 1ST RO ;SEE IF THE FUNCTJON
10993 060404 100023 BPL RP4H6 :WAS COMPLETED WwITHOUT
1099¢ 060406 032700 060000 BIT #60000,R0 ;ERRORS.

10995 060412 001420 BEQ RP4LH6

10996 060414 017737 123352 060036 MOV aRP4LCS2 ,RP4LER2 ;IF ERRORS OC{URRED SET
10997 060422 017737 123346 060040 MOV aRPLDS ,RFER3  ;THE INDICATORS

10998 060430 017737 123342 060042 MOV @RP4LRR1 ,RP4LERS

10999 060436 012737 177777 060034 MOV #-1,RP4LER

11000 060444 004737 060764 JSR PC ,RP4CLR :CLEAR THE CONTROL
11001 060450 012600 MOV (SP)+,RO

11002 060452 000207 RTS PC

11003 060454 105700 RP4HG: TSTB RO :WAIT FOR READY OR
11006 060456 100344 BPL RP4HS1 -ERROR

11005 060400 105777 123310 TSTR BRPLDS

11006 060464 100341 BPL RP4HST

11007 060466 012600 MOV (SP)+,R0O

}}883 060470 000207 RTS PC

11010 060472 042737 177770 060052 RP4S1: BIC #177770 RP4UNI  :SET UP THE DRIVE NUMBER.
;}8}; 060500 000207 RTS PC

11013 060502 013701 060054 RP4LS2: MOV RP4DA1,R1 :COMPUTE THE DISK
11014 000506 005000 CLR RO

11015 060510 071027 000630 DlV #408. RO

11016 060514 010137 060054 MOV R1,RP4DA1

11017 060520 005037 060056 CLR RP4LDA2

}}8}8 060524 000207 RTS PC

11020 060526 005437 060064 RP4S3: NEG RP4LWCT :COMPUTE VALID WORD COUNT
11021 060532 042737 177700 060067 BIC #177700 ,RP4MAZ  ;AND MEMORY ADDRESS
}}85% 060540 000207 RTS PC

11024 060542 012737 000040 060044 RP4RDY: MOV #BITS5 ,RPLUSE :CLEAR CONTROLLER AND
11025 060550 053737 060052 060044 BIS RP4LUNI] ,RPLUSE

11026 060556 013777 060044 123206 MOV RP4USE ,aRP4(S2

11027 060564 013777 060052 123200 MOV RP4UNI ,aRP4(S2

11028 060572 105777 123164 1%: TSTB aRP4(S1 :DRIVES

11029 060576 100375 BPL 18

11030 060600 013777 060052 123164 MOV RP4LUNI ,aRP4L(S?2

11031 060606 012777 000021 123146 MOV #21,aRP4CST SINITIALIZE THE DRIVE
11032 060614 017701 123142 2%: MOV aRP4CS1,R1 -BY DOING A NOP

11033 060620 005701 1S7 R1 :WAIT FOR ERROR OR
110346 060622 100434 BMI 43 :READY

11035 060624 105701 TSTR R1

}}8§9 060626 100372 BPL 2%

11038 060630 017700 123140 3% MOV BRP4DS RO :LOOK AT THE DRIVE
11039 _ -STATUS

11060 060634 032700 000400 BIT #1718 R0 DRIVE PRESENT?

11041 060640 001430 BEQ 5%

11042 060642 032700 000100 BIT #1716 ,R0 ;VOLUME VALID?

11063 060646 001425 BEQ 5%

11044 060650 032700 010000 BIT #B1T12,R0 ;ON LINE?
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013777
105777
100375
000207

040000
004000
001000

010000
040000

061002

000340

123102

060036
060040
060042
060034

123000

RPO4 DISK HANDLER

BEQ
BIT
BNE
BIT
BNE
BIT
BNE
TST8
BPL

MOV
RTS
‘AN BIT
BEQ
5%: TST
MOV
MOV
MOV
MOV
JSR
RESREG
RTI

RP4CLR: MOV

1%: TSTB
8PL
RTS

SBTTL

5%
#1714 ,R0
5%
#81711,R0
#3179, RO

#B1T12 ,aRP4LOF

PC

ABIT14 R

k3 °

(SP)+
@RP4(S2,RP4ERZ
aRP4DS ,RP4ER3
BRP4RRT ,RP4ERS
#-1_,RP4ERT
PC,RP4CLR

RP4USE ,aRP4(S2
aRP4CST

1%

PC

2

JANY ERRORS?

JWRITE LOCKED

; PROGRAMMABLE DRIVE
;WAIT FOR DRIVE READY
;SET 16-BIT MODE

;RETURN READY.
JATTENTION OR ERROR”

:FLAG AND RECORD
;ERROR

;CLR THE CONTROLLER
;AND DRIVES.
sRETURN

;CLR THE CONTROLLER
;AND DRIVES.

RS04 DISK HANDLE

:RS04 DISK HANDLER
:REGISTERS USED IN RS4HAN

RS4FLG: . WORD
RS4ER1:.
RS4ERZ: .WORD
RS4ER3:.

RS4ERS:.

RS4USE : .WORD
RS4TMP: .WORD
RS4FUN: .WORD
RS4UN] : .WORD
RS4DA1T: .WORD
RS4DAZ: .WORD
RS4MAT : . WORD
RS4GMAZ : . WORD
RS4GWCT : .WORD
RS4VEC( : .WORD
RS4TRK : .WORD
RS4SEC : .WORD
RS4CYL : .WORD

RS4HAN: TST

177776 RS4H1: MOV

lalelolelvlelelolelalelolelelols (o la

RS&4FLG
RS4H1

#340,34PSW

:ERRQR FLAGS.

;SEE IF THERE ALREADY
:1S AN RS04 FUNCTION
; IN PROGRESS. IF SO
;ERROR. (SHOULD NEVER
:HAPPEN.

SEQ 0226
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061066 011637 061016 MOV (SP) ,RS4LTMP
061072 062716 000016 ADD x16, (SP)
061076 104412 SAVREG *RAISE THE PRIORITY
061100 013700 061016 MOV RS4TMP, RO ‘GET A POINTER 10
061106 112037 061020 MOVB (RO)+ ,RS4FUN ;TUNCTION
061110 112037 061022 MOVB  (RO)+.RS4UNI  :GET THE DRIVE NUMBER
061114 012037 061024 MOV (RQ) + ,RS4LDAT :D]SK ADDRESS
061120 012037 061026 MOV (RO) +,RS4DA2
061126 012037 061030 MOV (RO)+ RS4MA]  ;MEMORY ADDRESS
061130 032037 061032 MOV (RO) +,RS4MA2
06113% 012037 061034 MOV (RQ) + ,RS4W(CT ;WORD COUNT
061140 012037 061036 MOV (RO)+ RS4VEC s INTERRUPT HANDLER ADDRESS
061144 005037 061004 CLR RS4ERY :CLEAR THE ERROR FLAGS
061150 005037 061006 CLR RS4ER?2
061154 005037 061010 CLR RS4ER3
061160 004737 061434 JSR PC.RSLST SSET UP UNIT (DRIVE) NUMBER
061164 004737 061526 JSR PC _RS4LRDY :53§¥$3tﬁ§5 DRIVE AND
061170 004737 061444 JSR PC ,RS4S2 :COMPUTE TRACK AND SECTOR
0611764 004737 061512 JSR PC RS4S3 "COMPUTE WORD COUNT.
061200 013777 061022 122526 PS4H2: MOV RS4UNI ,@RS4CS2 :SET UP THE CONTROL
061206 013777 061036 122512 MOV RSGWCT _@RS4WC  :AND DRIVE REGISTERS
061214 013777 061030 122506 MOV RS4MA1 . @RS4LBA
061222 013777 061032 122524 MOV RS4MA2 . @RSGBAE
061230 013777 061026 122474 MOV RS4LDAT .@RS4DA
061236 013700 004134 MOV RS4V,R0
061242 012720 061314 MOV #RSGHG , (RO) + :SET THE INTERRUPT
061246 012710 000340 MOV #340, (RO)
061252 013700 061020 MOV RS4FUN,RO
061256 010037 061002 MOV RO,RS4FLG
061262 110077 122436 MCVB  RO.aRS4(S1 :LOAD THE FUNCTION AND GO.
061266 032700 000100 BIT »IT6,RO “SEE IF AN INTERRUPT
061272 001402 BEG RS4H3 “1S TO BE EXPECTED.
061274 104413 RESREG “IF YES THEN RETURN
061276 000002 RT1
:1F NOT INTERRUPTING
061300 004737 061330 RSGH3: JSR PC ,RS4HS “THEN WAIT FOR THE
061304 005037 061002 CLR RSLFLG "FUNCTION TO FINISH
061310 104413 RE SREG
061312 000002 RT]
061314 005037 061002 RS4HL: CLR RS4FLG SWHEN THE INTERRUPT OCCURS.
061320 004737 061330 JSR PC .RS&HS "MAKE SURE THERE WERE
061324 000177 177506 M aRS4VEC *NO ERRORS BEFORE GOING
“TO THE INTERRUPT
"SERVICE ROUTINE.
061330 010046 RS4LHS: MOV RO, ~(SP)
061332 053777 061022 122374 RS4H51: BIS RSGUNT ,8RS4CS2
061340 017700 22360 MOV aRS4CST,RO
061344 005700 TST RO -SEE IF THE FUNCTION
061346 100023 BPL RS4H6 ‘WAS COMPLETED WITHOUT
061350 032700 060000 BIT #60000., RO "ERRORS
061354 001420 BEQ RS4H6
061356 017737 122352 061006 MOV BRSLCS2 RSLER2  :IF ERRORS OCCURRED
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1157 061364 017737 122346 061010 MOV @RS4LDS ,RSLERS  ;SET THE INDICATORS
1158 061372 017737 122342 061012 MOV FRSLER ,RSLERS

1159 061400 012737 177777 061006 MOV #-1 ,RS4ERT

1160 061406 004737 061720 JSR PC,RS4CLR ;THEN CLEAR THE CONTROL
1161 061412 012600 MOV (SP)+,RO

1162 061414 000207 RTS PC ;AND DRIVES

1163 061416 105700 RS4HG: TSTA RO

11646 061420 100344 B8PL RS4HS1T ;WAIT FOR READY OR
1165 061422 105777 122310 TSTB aRS4DS ;ERROR

1166 061426 100341 BPL RS4H51

1167 061430 012600 MOV (SP) + RO

}}gg 061432 000207 RTS PC

1170 06143% 062737 177770 061022 RS4S1: BIC #177770,RS4UNI  ;SET UP DRIVE NUMBER
}};} 061442 000207 RTS PC

1173 0614446 013701 061024 RS4S2: MOV RS4DA1T,R1 ;COMPUTE A DISK

1176 061450 (05000 CLR RO ; ADDRESS

1175 061452 071027 007000 DIV #3584. RO

1176 061456 005000 CLR RO

1177 061460 071027 000100 D1V #100,R0

1178 061464 010037 061040 MOV RO,RS4TRK

1179 061470 010137 061044 MOV R1,RS4CYL

1180 061474 000300 SWAB RO

1187 061476 006200 ASR RO

1182 061500 006200 ASR RO

1183 061502 050001 BIS RO,R1

1184 061504 010137 061024 MOV R1,RS4DA1

}}gg 061510 000207 RTS PC

1187 061512 005437 061034 RS4S3: NEG RS4WCT ;COMPUTE A VALID WORD
1188 061516 042/37 177700 061032 BIC #177700,RS4MA2  ; COUNT AND MEMORY
1189 061524 000207 RTS PC ;ADDRESS

1190 061526 012737 000040 061014 RS4RDY: MOV #8175 ,RS4USE ;CLEAR CONTROLLER AND DRIVES
1197 061534 053737 061022 061014 BIS RS4UNI ,RS4USE

1192 061542 013777 061014 122164 MOV RS4USE ,aRS$4(S2

1193 061550 013777 061022 122156 MOV RS4UNI ,aRS4(S2

1196 061556 105777 122142 1$: 1ST8 aRS4C ST

1195 061562 100375 8PL 1$

1196 061564 013777 061022 122142 MOV RS4UNI ,aRS4CS2

1197 061572 012777 000001 122124 MOV #1,3RS4CST JINITIALIZE THE DRIVE
1198 061600 017701 122120 2s: MOV @RS4(S1,R1 :BY DOING A NOP.

1199 061604 005701 TST R1

1200 061606 100420 BM] 43

1201 061610 105701 1ST8 R1

}Sgg 061612 100372 BPL 2%

1204 061614 017700 122116 3%: MoV aRS4DS RO ;LOOK AT THE DRIVE STATUS
1205 061620 032700 000400 BIT #3178,R0 ;DRIVE PRESENT?

1206 061624 001414 BEQ 5%

1207 061626 032700 010000 BIT #81712,R0 ;ON LINE?

1208 061632 001411 BEQ 5%

1209 061634 032700 004009 BIT #317T11,R0 ;WRITE LOCKED?

1210 061640 001006 BNE 5%

1211 061642 105700 TSTB RO ;DRIVE READY?

1212 061644 100355 BPL 2%
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061646 000207 RTS PC
061650 032701 040000 6% BIT #ITI4,R ;ATTENTION OR ERROR?
061654 001757 8EQ 33
061656 005726 5%: 1ST (SP)+
061660 017737 122050 061006 MoV FRS4LCS2,RS4ER2  ;FLAG AND RECORD THE
061666 Q17737 122044 061010 MOV aRS4DS ,RS4ER3  ERROR
061674 017737 122040 061012 MOV @RSSLER,RSLERS
061702 012737 177777 061004 MOV #-1,RS4ERT
061710 004737 061720 JSR PC,RS4CLR ;CLR THE CONTROLLER
061714 104413 RESREG ;AND DRIVES AND RETURN.
061716 000002 RTI
061720 013777 061014 121776 RS4(CLR: MOV RS4USE ,@RS4CST  ;CLR THE CONTROLLER
061726 105777 121772 1%: TSTB aRS4CST
061732 100375 BPL 1%
061734 000207 RTS PC
.SBTTL RKOS DISK HANDLER

;RKOS DISK HANDLER

;REGISTERS USED IN RKSHAN
061736 000000 RKSFLG: .WORD 0
061740 000000 RKSER1T:.WORD 0 ;ERROR FLAGS.
061742 000000 RKSERZ2: .WORD 0
061744 000000 RKSER3: .WORD 0
061746 000000 RK5ER4 : .WORD 0
061750 000000 RKSUSE : . WORD 0
061752 000000 RK5TMP: . WORD 0
061754 000000 RKSFUN: .WORD 0
061756 000000 RKSUNI : .WORD 0
061760 000000 RKSDA1 : . WORD 0
061762 000000 RK5DA2: . WORD 0
061764 000000 RKSMA1 : .WORD 0
061766 000000 RKSMAZ : . WORD 0
061770 000000 RKSWCT : .WORD 0
061772 000000 RKSVEC : . WORD 0
061774 000000 RK5TRK : .WORD 0
061776 000000 RK5SEC: . WORD 0
062000 000000 RKSCYL:.WORD 0
062002 005737 061736 RKSHAN: TST RKSFLG ;SEE IF THERE IS ALREADY AN
062006 001402 BEQ RK5H1 ;RKO5 FUNCTION IN PROGRESS
062010 104000 ERROR
062012 000000 HALT
062014 012737 000340 177776 RKS5H1: MOV #340,a0PSW ;RAISE THE PRIORITY
062022 011637 061752 MOV (SP) ,RK5TMP
062026 062716 000016 ADD #16,(SP)
062032 104412 SAVREG
062034 013700 061752 MOV RK5TMP RO
062040 112037 061754 MOVB (RO) + ,RK5FUN ;GET THE ARGUMENTS.
062044 112037 061756 MOvVB (RQ) +,RK5UNI
062050 012037 061760 MoV (RO) +,RK5DA1
062056 012037 061762 MOV (RO) + ,RK5DAZ
062060 012037 061764 MoV {RO) + _RKSMA1
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11269 062064 012037 061766 MOV (RO) + ,RK5MA2

11270 06207C 012037 061270 MOV (RO) + .RK5WCT

}}5;% 062074 012037 061772 MOV (RO} + _RKSVE(

11273 062100 005037 061740 CLR RK5ER1 :CLR THE ERROR FLAGS

11274 062104 005037 061742 CLR RKSER?

1}3;2 062110 005037 061744 CLR RKSER3

11277 062114 004737 062364 JSR PC.RK5S1 :SET UP THE DRIVE NUMBER
}}ggg 062120 004737 062570 JSR PC .RKSRDY :gELD;HE DEVICE AND CONTROL
11280 062124 004737 062406 JSR PC,RKS5S2 “COMPUTE THE SURFACE

11281 "CYLINDER AND SECTOR

11282 *ADDRESS.

11283 062130 004737 062510 JSR PC,RK5S3 “SET UP A WORD COUNT,
11284 “THE UNIBUS MAP

}1532 "AND BUS ADDRESS.

11287 062134 005077 121744 RK5H2: CLR aRKS5CS1

11288 062140 013777 061756 121744 MOV RKSUNI .aRKSDA  ;SET THE DEVICE REGISTERS
11289 062146 013777 061770 121732 MOV RKSWCT.@RKSWC  -TO DO THE FUNCTION

11290 062154 013777 061764 121726 MOV RKSMA1,3RK58A

11291 062162 053777 061766 121714 BIS RK5MA2 . @RK5CS1

11292 062170 053777 061760 121714 BIS RK5DA1 ., aRK5DA

11293 062176 013700 004142 MOV RKS5V.RO :L.0AD THE INTERRUPT VECTOR
11294, 062202 012720 062254 MOV #RKSH&G , (RO) +

11295 062206 012710 000340 MOV #340, (RO)

11296 062212 013700 061754 MOV RKSFUN, RO

11297 062216 010037 061736 MOV RO.RKSFLG

11298 062222 050077 121656 BIS RO.aRK5CS1 :LOAD THE FUNCTION AND
e

11301 062226 032700 000100 BIT #81T6,R0 SSEE IF THE FUNCTION WILL
11302 062232 001402 BEQ RK SH3 LINTERRUPT WHEN DONE.
11303 062234 104413 RESREG “IF YES RETURN

H%gé 062236 000002 RT1

11306 062240 004737 062302 RKSH3: JSR PC ,RKSHS <IF THE FUNCTION WAS

11307 062244 005037 061736 CLR RKSFLG *NOT INTERRUPT ENABLED
11308 062250 104413 RESREG "WAIT FOR DONE OR ERROR.
};ggg 062252 000002 RT1

11311 062254 004737 062302 RKSH4: JSR PC ,RKSHS :SEE IF THERE WERE ANY ERRORS.
11312 062260 005037 061736 CLR RKSFLG

11313 062264 012777 062300 121650 MOV #1%,3RKSV

11314 062272 000230 SPL 0

11315 062274 000177 177472 P BRKSVEC

1};}9 062300 000002 1$: RTI

11318 062302 010046 RKSHS: MOV RO,=(SP)

11319 062304 0172700 121574 RKSHS1: MOV aRKSCS1.RO :SEE IF ANY ERROR OCCURRED
11320 062310 005700 TST RO

11321 062312 100015 BPL RK5H6

11302 062314 017737 121562 061742 MOV SRKSER.RKSER?  :IF YES, FLAG THE ERROR
11323 062322 017737 121552 061744 MOV aRK5DS ,RKSER3 :AND SAVE THE STATUS

11324 062330 012737 177777 061740 MOV #-1 Rk SERT




(ExBD-t

(EKBDE

A
AV
N

SLELRAKLE BB NS

N

RRERRRRERL
VN NRWNDOD

WA NN AN N N N NN
VIWVAWAVA T VLALN
VO NN NN =O

EEEEELEREE

NN N LA AN AL N AN NN
NNNNNNSNN NN
OV WNN—=O0

_.‘—l_l-l-.ﬂ-—‘—d—l-—l—l—d—l—d—.l—b—l—.l—-l—i—.‘-.ﬂ
V00~

g

P11

062336
062342
062344

0623466
062350
062352
062356
062360
062362

062364
062370
062374
062400
062404

062406
062412
062414
062420
062422
062426
062430
062432
062436
062442
062446
062452
062456
062462
062466
062472
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004737
012600
000207

105700
100355
105777
100352
012600
000207

013700
072027
042700
010037
000207

013701

053777
012777

062730

12152¢

061756
000015
017777
061756

061760
011100
000030
000014
062000
061776
061774
000005
160037
000004
177757
177760
061760

061770
170300
000010
020000

000040
06176«

061756
000001

RKSHS:

RKS5S1:

RKS5SZ2:

RK5S3:

1%:

M
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RKOS DISK HANDLER

JSR
MOV
RTS

TSTB
BPL
TSTB
BPL
MOV
RTS

MOV
ASH
BIC
MOV
RTS

MoV
CLR
DIV
CLR
DIV
MOV
CLR
Dlv
MOV
MOV
MOV
ASH
BIC
ASH
BIC
BIC
BIS
BlS
MOV
RTS

NEG

PC,RKSCLR
(SP)+,RO
PC

RO
RK5H51
aRK5DS
RKSHS1
(SP)+,RO
PC

RKSUNI ,RO
#13. RO
#017777 RO
gg.RKSUNI

RK5DA1,R1
RO
54672..R0

0
#24. RO
RO,R2

RO

#12. RO
R2.RKSCYL
R1.RKSSEC
RO.RKSTRK
#5,R2
#160037.R2
#4 RO
#177757 RO
#177760.R1
R1,RO
R2.RO
RO.RKSDA1
PC

RK5WCT

RKSMA1,R0O
RKSMAZ ,R1
#177700,R1
#MAPL 20, R2
#10,R3

RO, (RZ)+
R1. (R2)+
a;booo.no

R

R3,1$

#40 ,RKSMA2
RKSMA1

PC

RKSUNI ,@RKSDA
#1.3Rk5CST

;WAIT FOR DONE OR

:ERROR

:COMPUTE THE CYLINDER
;SURFACE AND SECTOR

;DISK ADDRESS

:COMPUTE A VALID
;WORD COUNT AND
;SET THE UB MAP

;REGISTERS

;DO A (ONTROL CLEAR

JFUNCTION

SEQ 0231|
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PN

062604
062610

062612
062620

062626
062632

CACHE #2
13-MAR-80

105777
100375

053777
012777

017701
100420
105701
100373

017701
032701
001011
005777
100406
105701
100366
032701
001763
000207

005726
017737
017737
012737
004737
104413
000002

005077
012777
105777
100375
000207

000000
000000

N
MACY11 30A(1052) 13-MAR-80 10:38 PAGE 207

09:59

121274
061756
000015
121252

121234
000040

121224

000100

121200
121170
177777
062730

121156
000001
121136

-
noho
——
(p¥1,8)
oy

061742
061744
061740

127142

RK0S5 DISK HANDLER

1%: T1ST8 aRK5CS?
BPL 1%

BIS RKSUNI ,aRK5DA
MOV #15,aRK5CS)

2%: MOV aRK5CS1,R1
BM] 5%
TSTB R1
BPL 2%

3%: MOV aRK5DS ,R1
BIT #8IT5,R1
BNE 5$
TST aRKSER
BMI 5%
TST8B R1
BPL 3%
BIT #31716,R1
BEQ 3%

4%: RTS PC

5%: TST (SP) +

MOV aRKSER,RKSER2
MOV @IRKSDS ,RKSER3
MOV #-1,RK5ER1
JSR PC .RK5CLR

RESREG
RTI
RKSCLR: CLR aRK5DA
MOV #1,3RK5CS1
1$: 1STB IRKSCST
BPL 1%
RTS PC
.SBTTL

;UNIBUS EXERCISER HANDLER

;REGISTERS USED IN UBEHAN
UBEFLG: .WORD
UBEER1: .WORD
UBEERZ: .WORD
UBEER3: .WORD
UBEER4 : ,WORD
UBEUSE : .WORD
UBE TMP: . WORD
UBEFUN: .WORD
UBEUN] : .WORD
UBEDAT : .WORD
UBEDAZ: .WORD
UBEMA1 : .WORD
UBEMAZ: .WORD
UBEWCT: .WORD
UBEVEC : . WORD
UBE TRK : . WORD

olelelolelelalolalslalalelslels )

2

;D0 A DRIve CLEAR
sFUNCTION

;WAIT FOR DONE OR
;ERROR.

;WRITE ENABLED?

;RESET THE CONTROLLER
;BY DOING A CONTROL
;CLEAR FUNCTION

UNIBUS EXERCISER HANDLER

;ERROR FLAGS.

SEQ 0237
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000000
000000

005737
001402
104000
000000

012737
011637
062716
104412
013700

012037
012037
012037
012037
012037
012037
012037
005037
005037
005037
004737
004737

013777
012777
053777
013777
013700
012720
012710
013700
010037
010077
032700
001402
104413
000002

004737
005037
104413
000002

005037
004737
000177

010046
017700
005700
100015

062772

062756
062760
063406
063332

063256
062752

062752
063256
177530

120642

13-MAR-80

8 3
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UNIBUS EXERCISER HANDLER

UBESEC:.WORD O
UBECYL:.WORD O
UBEMAN: TST UBEFLG
BEQ UBEHT
ERROR
HALT
177776 UBEH1: MOV #3460, a¥PSW
MOV (SP) ,UBETMP
ADD #16, (SP)
SAVREG
MOV UBETMP,RO
MOV (RO) + ,UBEFUN
MOV (RO) + ,UBEDA1
MOV (RO) +,UBEDA2
MOV (RQ) +,UBEMA1
MOV (RO) +,UBEMA?
MOV (RO) + UBEWCT
MOV (RO) +,UBEVEC
CLR UBEER]
CLR UBEER?
CLR UBEER3
JSR PC,UBERDY
JSR PC.UBES?
120760 UBEH2: MOV UBEWCT , @UBE(C
120754 MOV #60000 . UBEBA
120754 BIS UBEMA? , 3UBE CR2
120734 MOV UBEDA2 , 2UBEDB
MOV uBEv.RO
MOV #UBEHS , (RO) +
MOV #340, (RO)
MOV UBEF UN, RO
MOV RO, UBEFLG
MOV RO, SUBECR?
8IT MIT6.R0
BEQ UBEH3
RESREG
RT1
UBEH3: JSR PC,UBEKRS
CLR UBEFLG
RESREG
RT]
UBEH4: CLR UBEFLG
JSR PC,UBEHS
MNP UBEVEC
UBEHS: MOV RO,-(SP)
UBEHS1: MOV aUBECR1,RO
ST RO
BPL UBEH6

;SEE IF THERE IS ALREADY

;A UNIBUS EXERCISER FUNCTION

; IN PROGRESS. IF THERE

;1S ERROR. (SHOULD NEVER HAPPEN)

;RAISE THE PRIORITY
;GET AN ARGUMENT POINTER

;RESET THE RETURN ADDRESS
;GET THE ARGUMENTS.

;CLEAR THE ERROR FLAGS

;GO SET UP THE BUS
;ADDRESS AND UB MAP

;SET THE DEVICE
;REGISTERS

;LOAD THE FUNCTION
;SEE IF THE FUNCTION
;IS INTERRUPT ENABLED
;IF YES RETURN

:1F NOT INTERRUPT ENABLED
:WAIT FOR DONE OK
;ERROR

;WHEN THE INTERRUPT
;OCCURS SEE IF ANY ERRORS
;OCCURRED

;WAIT FOR DONE Ok
;ERROR

SEQ 0233
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UNIBUS EXERCISER HANDLER SEQ 023 |
11493
11494 063270 017737 120632 062756 MOV SUBECR1 ,UBEER?
11495 063276 017737 120630 062760 MOV aUBE CR2 . UBEER3
11496 063304 012737 177777 062754 MOV #-1,UBEER1
11497 063312 004737 063462 JSR Pc,UBCLR
11498 063316 012600 MOV (SP)+.RO
}}ggg 063320 000207 RTS PC
11501 063322 105700 UBEW6: TSTB RO
11502 063326 100355 BPL UBEHS1
11503 063326 012600 MOV (SP)+,R0
]}38? 063330 000207 RTS PC
11506 063332 013700 063000 UBEST: MOV UBEMA1,RO :SET UP THE BUS ADDRESS
11507 063336 013701 063002 MOV UBEMA2 .R1 "AND UB MAPPING BOX
11508 063342 042701 177700 BIC #177700.R1
}}293 063346 012702 170214 MOV AMAPLO3 . R2
11511 063352 010022 1%: MOV RO, (R2)+
11512 063356 010122 MOV R1.(R2)+
11513 063356 062700 020000 ADD #20000,R0
Hg}g 063362 005501 ADC R1
11516 063364 005037 063002 CLR UBEMA?
-1517 063370 005037 063000 CLR UBEMA1
11518 063374 005137 063004 COM UBEWCT
11519 063400 005237 063004 INC UBEWCT
Hgg(‘) 063404 000207 RTS PC
}}ggg 063406 005077 120516 UBERDY: CLR aUBECLR ;ggxolo GET DEVICE
11524 063412 017700 120510 1%: MOV aUBECR1,RO
11525 063416 100403 BM] 23
11526 063420 105700 TSTB RO
11527 063622 100373 8PL 1%
}}ggg 063424 000207 RTS PC
11530 063426 005726 2$: TST (SP)+
11531 063430 017737 120472 062756 MOV MUBECR1.UBEER2
11532 063436 017737 120470 062760 MOV aUBE CR2 ,UBEERS
11533 063446 012737 177777 062760 MOV #-1,UBEER3
1153, 063452 004737 063462 JSR PC.UBCLR
11535 063456 104413 RESREG
};ggg 063460 000002 RTI
11538 063462 005077 120442 UBCLR: CLR aUBECLR :CLEAR THE DEVICE.
11539 063466 105777 120434 1%: TSTR  QUBECR]
11540 063472 100375 BPL 1%
;}22; 063474 000207 RTS PC
11543 .SBTTL MASS BUS TESTER HANDLER
11544 STHIS CODE IS FOR HANDLING THE MASS BUS
;]gzg “TESTED DEVICE.
11547 -REGISTERS USED IN RH4HAN
11548 063476 000000 RHLFLG: .WORD O
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005737
001402
104000
000000

012777
011637
062716
104412

013777

063476

000340
063512
000016

120052

RH4GERT ;.
RH4LER?Z:.
RH4LERS -,
RHGERG ;.
RHGUSE : .
RHGTMP: |
RH4LFUN: .
RHGUN] : .
RH4DAT ;.
RH4DAZ: .
RHGMAT : .
RHGMA?:
RHGWCT ;.
RH4VEC:.
RH4TRK : .
RH4SEC:.
RH4GCYL .

RH4HAN:

116214 RH4HT:

20152 RH4HZ:
20136

0
20
20152
20
20

CLR

JSR
MOV

MOVB

D
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MASS BUS TESTER HANDLER

COOO0COOOOOOCOOO00

RH4FLG
RH4H

#3460 ,aPSW
(SP) ,RHLTMP
#16, (SP)

RH4TMP RO
(RQ) + ,RH4FUN
(RQ) + ,RHGUN]
(RQ) +,RH4DAY
(RQ) + ,RH4DAZ
(RO) +,RH4MAT
(RO) + ,RH4MAZ
(RO) + RH4WCT
(RO) ,RH4VEC
RH4ERT
RH4ER?
RH4ER3
PC,RH4ST

P( ,RH4RDY

PC ,RHA4SZ

RHGUNI ,aRH4L(S2

RHA4WCT , BRH4AWC
RH4MAT , aRHABA
RH4MA? , BRHGAE
RH4DA1,a8RH4DR
#4000, aRH4MR

RH4V RO
#RH4HG , (RO) +
#340, (RO)
RH4FUN, RO
RO,RH4FLG
RC,aRH4(ST

;ERROR FLAGS.

:SEE IF A FUNCTION
;1S ALREADY ACTIVE IFf
;SO ERROR.

;RAISE TKE PRIORITY

JRESET THE RETURN

;CLEAR THE ERROR FLAGS

;SET UP THE UNIT NUMBER
;GET THE UNIT READY

:SFT THE CONTROL REGISTERS
;AND DEVICE REGISTERS

;VECTOR

:ESAD THE FUNCTION AND

SEQ 0235
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11605 063766 032700 000100 81T ¥B1T6.R0 -SEE IF THIS FUNCTION
11606 063772 001402 BEQ RHGH3 “WILL INTERRUPT WHEN DONE |
11607 063774 104413 RESREG “1F YES RETURN TO (ALL
11608 063776 000002 RTI

11610 064000 004737 064030 RHGH3: JSR PC ,RH4LHS :IF NOT INTERRUPT
11617 064004 005037 0€3476 CLR RHGELG "ENABLED WAIT FOR
11612 064010 104413 RESREG “THE FUNCTION TO

1613 064012 000002 RTI "FINISH THEN RETURN.

6

11615 064014 005037 063476 RHGHGL: (LR RHGFLG \WHEN THE INTERRUPT
11616 064020 004737 064030 JSR PC . RH4HS “OCCURS CHECKS FOR
11617 064026 000177 177502 JMP aRNGVE C "ERRORS. THEN GO TO THE
11618 "SPECIFIED SERVICE
11619 “ROUT INE

11620

11621 064030 010046 RHGHS: MOV RO, ~(SP)

11692 064032 053777 063516 120010 RH4H5T: BIS RHOUNT , BRH4CS2

11633 064040 017700 117774 MOV aRH4CS1,RO .SEE IF THE FUNCTION
11604 064044 005700 ST RO "WAS COMPLETED WITHOUT
11625 064046 100023 BRL RHGHG "ERRORS.

11626 064050 032700 060000 BIT #60000,RO

11627 064054 001420 BEQ RHAHG

11638 064056 017737 117766 063502 MOV SRH4CS2 RHGER? :IF ERRORS OCCURRED
11659 064064 017737 117762 063504 MOV SRHLST RHGER3  “SAVE STATUS AND SET
11630 064072 017737 117756 063506 MOV aRH4ER  RH4ERG

11631 064100 012737 177777 063500 MOV #-1.RHLER -ERROR FLAGS.

11632 064106 004737 064352 JSR PC.RH4CLR

11633 064112 012600 MOV (SP)+.RO

1163 064114 000207 RTS PC

11636 064116 105700 RHGH6: TSTB RO -WAIT FOR READY OR
11637 064120 100344 BPL RH4HS 1 “ERROR

11638 064122 105777 117724 TSTR  @RH4ST

11639 064126 100341 BPL RH4H51

11640 064130 012600 MOV (SP)+,R0

11641 064132 000207 RTS PC

11645 064136 042737 177770 063516 RH4ST: BIC ¥177770.RHGUNI  :SET UP THE DRIVE NUMBER
11644 064142 000207 RTS PC

11646 066146 012737 000000 063522 RH4S2: MOV #0 . RH4DA2 :FOR DEBUG.

11647 064152 005437 063530 NEG RHGWCT “SET UP WORD COUNT
11648 064156 000207 RTS PC

11650 064160 012737 000040 063510 RH4RDY: MOV ¥BITS.RHGUSE  :CLR THE CONTROLLER
11651 064166 053737 063516 063510 BIS RHAUNT , RHGUSE

11652 064176 013777 063510 117646 MOV RH4USE - @RH4CS2

11653 064202 013777 063516 117640 MOV RHGUNI S @RHG(S2

11654 064210 105777 117624 18: TSTB  @RHM4CST :AND DRIVES

11655 064214 100375 8PL 18

11656 064216 013777 063516 117624 MOV RHGUN] .BRHA4CS2  :DO A NOP FUNCTION
¥;22g 064924 012777 000001 117606 MOV #1 . aRHELCST ;gglégITIALIZE THE
11659 064232 017701 117602 2% : MOV aRHGCST R “WAIT FOR READY OR ERROR.
11660 064236 005701 15T R1
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11661 0646240 100420 BM] 43

1166% 064242 105701 TSTB R}

;}22‘ 064244 100372 BPL 23

11665 064266 017700 117600 3%: MOV @RH4ST RO ;LOOK AT THE UNIT STATUS
11666 064252 032700 000400 BIT #178.RO JUNIT PRESENT?

11667 064256 001414 BEQ 5% !
11668 0646260 032700 010000 BI7 #81T12,R0 ;ON LINE?

11669 064264 001411 BEQ 5%

11670 064266 032700 040000 BIT #31714,R0 ;ANY ERRORS?

11671 064272 001006 BNE 5%

11672 064274 105700 TSTB RO ;WAIT FOR UNIT READY
11673 064276 100355 BPL 2%

}}g;g 064300 000207 RTS PC

11676 066302 032701 040000 (% BIT MIT14,R1 ;ATTENTION OR ERROR
11677 064306 001757 BEQ 3%

11678 064310 005726 5%: TST (SP)+ ;FLAG AND RECORD ERROR
11679 064312 017737 117532 063502 MOV @RH4(S2 ,RHLER?

11680 064320 017737 117526 063504 MOV RH4ST ,RH4ERS

11681 064326 017737 117522 063506 MOV ARHGER ,RHAERS

11682 064334 012737 177777 063500 MOV #-1 ,RHLERT

11683 064342 004737 066352 JSR PC.RH4CLR

11684 064346 104413 RESREG

}}ggz 064350 000002 RTI

11687 064352 013777 063510 117470 RH4CLR: MOV RH4USE ,@8RH4(S2  ;CLR THE CONTROLLER
11688 064360 105777 117454 1%: T1STB ARH4 (ST ;AND DRIVES.

11689 064364 100375 BPL 1$

11690 064366 000207 TSTDT1: RTS PC

1691 064370 001000 BLKW  512.

}23% ;SPECIAL MESSAGES:

1232 066370 041536 000200 CONCMS: .ASCIZ '~C'<CRLF>

1696 066376 047515 044516 047524 MMESRS: .ASCIZ 'MONITOR (OR LOADER) RESTORED! '<CRLF>
1697 066402 020122 047450 020122
1698 066410 047514 042101 051105
020051 042522 052123
066424 051865 042105 100041

=
1

SN NN
RIC
g
o

200 047520 042527 POWERM: .ASCIZ <CRLF>'POWER FAILURE, PROGRAM RESTARTING' <CRLF><CRLF>
020122 040506 046111
051125 026105 050040
047522 051107 046501
066462 051040 051505 040524
052122 0471711 100107
000200

SN N NN
googo”
& R A

wvids
SO

066500 000011 $TAB:  .ASCIZ <TAB>

042600 050130 041505 MTAS:  ASCI1 <CRLF>'EXPECTED DATA:'<CRLF>

066510 042524 020106 040504

066516 060524 100072

066522 051107 052517 020120 _ASCIZ 'GROUP 0.GROUP 1.MEM Ev.'<TAB>"MEM ODD.'<(RLF>

—h ad d e e T e i rd o —h ) wh rnh o e b b h b —b
—h ot s e e e e ) b d aed ) e —d —d —d
NN N NN NN

—t el ol vl o ol
(e JE. P NV NE_Tan)
A
o
~N
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066530 027060 051107 052517
066536 020120 027061 042515
066564 020115 053105 004456
066552 042515 020115 062117
066560 027104 000200

066564 062200 052101 020101 MTA11: .ASCII <CRLF>'DATA WRITTEN. '<TAB>'TEST ADDR.'<TAB>'ERROR RES.'<CRLF>
066572 051127 052111 042524

066600 027116 052011 051505

066606 020124 042101 051104

066616 004456 051105 047522

066622 020122 042522 027107

066630 200

066631 040 047111 00004C MTA17: ASCIZ ' IN'°

066636 054105 042520 052103 MTB17: .ASCIZ ‘EXPECTED DATA:'<(RLF>
066644 042105 042040 052101
066652 025101 000200

066656 054502 042524 004456 MTC17: _ASCIZ 'BYTE.’<TAB>
066664 000

066665 127 051117 027104 MTA20: .ASCIZ 'WORD.'<TAB>
066672 000011

066676 054105 042520 052103 MTA21: .ASCII ‘'EXPECTED DATA:'<CRLF>

066702 042105 042040 052101

066710 035101 200

066713 110 052111 020123 CASCIZ ‘'HITS IN GROUP 0.'<TAB>'/'<TAB>'HITS IN GROUP 1. '<(RLF>
066720 047111 043440 047522

066726 050125 030040 006456

066734 004457 064510 051524

066742 044440 020116 051107

066750 052517 020120 027061

066756 100040 000

066631 MTB2T1=MTA17

066761 200 042524 052123 MTA&3: _ASCI] <CRLF>"TEST ADDRESS.'<TAB>'ERROR ADRS REG. '<TAB>
066766 040640 042104 042522

066774 051523 004456 051105

067002 047522 020122 042101

067010 051522 051040 043505

067016 004456

067020 051105 047522 020122 .ASCIZ 'ERROR REG.'<(CRLF>

067026 042522 027107 000200

06703 053600 047522 042524 MTA4S: .ASCIZ <CRLF>'WROTE. 377°'<TAB>'IN BYTE. °
067042 020056 033463 0046467

067050 047111 061040 052131

067056 027105 000040

067062 051200 040505 020104 MIB4S: _ASCIZ <CRLF>'READ DATA. '
067070 040504 040524 020056
067076 000
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CEXBDE P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0239

776 067077 011 047111 053440 MT(4S- .ASCIZ <TAB>'IN WORD. '
775 067106 051117 027106 000040

777 067112 053600 047522 042526 HMTASO: (ASCIZ <(RLF>'WROTE. 000'<TAR>"IN BYTE. '
067120 020056 030060 004460

067126 047111 061040 052131

067134 027105 000040

0671640 042600 052116 0511
067146 047111 020107 0405
067156 0446103 020105 0621
067162 0511064 051505 0201
067170 042515 047515 0545
067176 050040 053517 0511
067204 052440 020120
067210 047111 040526 046514 LASCI] *"INVALIDATOR TEST.'<(RLF>

067216 040506 047524 020122

067224 042524 052123 100056

067232 046120 040505 042523 _ASCI] ‘PLEASE GO THROUGH A POWER DOWN, POWER UP '
067240 043440 020117 044124

067266 047522 043525 020110

067254 020101 047520 042527

067262 020122 047506 047127

067270 020054 047520 042527

067276 020122 050125 040

067303 123 050505 042525 LASCIZ 'SEQUENCE.'<CRLF>

067310 041516 027105 000200

067316 0461600 061501 042510 PDMSG2: .ASCII <CRLF>'CACHE ADDRESS MEMORY POWER UP INVALIDATOR'
067324 040440 0421046 042522

067332 051523 046440 046505

067340 051117 020131 047520

067346 062527 020122 050125

067354 0446440 053116 046101

06732 042111 052101 051117

067370 052040 051505 020126 LASCIZ ' TEST DID NOT FAIL.'<CRLF>
067376 0464504 020104 047516

0676404 020124 040506 046111

067412 100056 000

067415 105 05
0676422 060440 04
067430 051523 05
04
04

~
Lo )

PDMSG1: .ASCII <CRLF>'ENTERING CACHE ADDRESS MEMORY POWER UP '

SRNIB3I

SNONNNSNNSNNNNNN
A3 3

Do e d e it ad i et ik b b D bk = o o —d

_.—a—l._a—.a—o—&—l-.l-—l_g—.l—-b_a—-l—.l—ﬂ—‘-‘_ﬂ_.—-l-‘.—d—J_‘—J...A_J_‘_‘
I3
NS i) —

SRR,

ADRNG- .ASCI] °'ERROR ADDRESS REGISTER NEEDED FOR TEST,'<CRLF>'BUT IT HAS BEEN '

067436 051511
0674644 0462516
067452 043040 051
067460 051505 0261
067466 052125 044440 020124

067474 060510 020123 042502

067502 047105 040

067505 106 040514 063507 LASC1Z 'FLAGGED AS BAD'®
067512 042105 040440 020123

067520 040502 020504 000

067525 105 051122 051117 ERRNG: .ASCII ‘ERROR REGISTER NEEDED FOR TEST,'<CRLF>'BUT |T HAS BEEN '

rRO—=GCO N NS Wy SO0~

ed o d e d Al i ) o o o b ek b arh e el —d —h

00 00 00 00 0o 0o 0o OGN co 00 0 00 06 00 Q0 0o 00

o ot b o b ok b ot ek i i D oy e h —b c—d o —h —h —h o —
— il el -t
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CEKBO-E  11/70 (ACHE #2 MACY'1 30A(1052) 13-MAR-B0 10:38 PAGE 21§
rExXBDF .P11 13-mAR~-B0 09:59 MASS BUS TESTER HANDLER SEQ 0260‘

067532 051040 043505 051517

067560 042526 020122 042516

067546 042105 042105 043040

067554 051117 052040 051505

067562 026124 041200 052125

067570 046640 020126 040510 ‘
067576 020123 042502 047105

067604 040

067605 106 040514 043507

067612 042105 040440 020123

067620 040502 020504 000

067625 103 047117 051126 CNRNG: .ASCI] *CONTROL REGISTER NEEDED FOR TEST,'<CRLF>'BUT IT HAS BEEN '
067632 046117 051040 043505
067640 051511 042524 020122
067646 042516 042105 042105
0676564 0463040 051117 052040
07662 057505 026124 041200
0
5

LASCIZ 'FLAGGED AS BAD.'

0u 00 0008 000000 G0 00 00 0O
BIRRRIRDEY

v

067670 052 044440 020124
020123 042502

BRRPRRRPRPE
Vols JoNTe SV PV S L & Ve

067704 047 040

067707 06 040514 043507 .ASC}Z 'FLAGGED AS BAD.'
067716 042105 040440 020123

067722 040502 020504 000

067727 115 044501 052116 MNRNG: .ASCI! "MAINTENANCE REGISTER NEEDED FOR TEST,'<CRLF>'BUT IT HAS BEEN '
067734 047105 047101 042503

067742 051040 043505 051511

067750 042524 020122 042516

067756 0462105 042105 043040

067764 051117 052040 051505

067772 026124 041200 052125

070000 0644440 020124 040510

070006 020123 042502 047105

070014 040

070015 106 040514 043507 .ASCIZ ‘FLAGGED AS BAD!'
070022 042105 040440 0207123

070030 040502 020504 000

070035 110 052111 046457 HMANG: .ASCII 'MIT/MISS REGISTER NEEDED FOR TEST,'<CRLF>'BUT IT HAS BEEN '
070042 051511 020123 042522

070050 044507 052123 051105

070056 047040 042505 042504

070064 020104 047506 020122

070072 042524 052123 100054

070100 052502 020124 052111

070106 044040 051501 041040

070114 042505 020116

070120 046106 063501 042507 LASCIZ 'FLAGGED AS BAD!"®
070126 020104 051501 041040

070134 042101 000041

070140 040600 042104 042522 MTA77: .ASCIZ <CRLF>'ADDRESS: '
070146 051523 020072 000040

S
070156 051440 047510 046125 MIB77: _ASCIZ ' SHOULD HAVE BEEN A RIT IN GROUP '
070162 020104 040510 042526

b
1
067676 040?
1
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ERAEE
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208858
RN

— e e e d o} i ek pu—ry
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3\08080
BEIRARR

P

070170
070176
070204
070212

070216
070226
070232
070240
070246

070253
070260
070266
070274
070302
070310

070316
070324
070332
070340
070346
070352
070360
070366
070374
070402
070410
070416

070423
070430
070436
070444
070452

070453
070460
070466
070474
070502

070503
070510
070516
070524
070532
070533
070540
070546
070554
070562

070563
070570

11770 CACHE #2
13-MAR=-80

051105
020124
044501
043505

200
020122
054503
042522

000

200
020122
054503
042522

000

200
020122
054503
042522

000

200
020122
054503
04642522

000

200
€20122

J
MACY'1 30A(1052) 13-MAR-B0 10:38 PAGE 216

09:59

042505
044510
043440
000040

042524
042506
04711
051104
020040

044127
0467506
020107
052103
043117
050125

051122
051104
027107
051117
004456
042520
042440
040520
020116
047111
052116
100056

043101
047062
046103
042101

043101
052064
046103
042101

046103
042101

043101
052070
046103
042101

020116
020124
047522

020122
042522
100107
051505

000

046111
041522
042523
047511
043440
000040

051117
020123
042411
051040

052103
051122
052124
052520
046440
051040

000

042524
020104
020105
020040

042524
020110
020105
020040

042524
020110
020105
020040

042524
020110
020105
020040

042524
044124

3
MASS BUS TESTER HANDLER

MTC77: .ASCIZ ‘AFTER REFERENCING'<CRLF>"ADDRESS: '

MTD77: .ASCIZ ' WHILE FORCING SELECTION OF GROUP *

MTA101: .ASCI] <CRLF>'ARROR ADRS REG.'<TAB>'ERROR REG.'<TAB>

LASCIZ 'EXPECTED ERR.'<TAB>'PATTERN PUT [N MAINT REG.'<CRLF>

MTA120: .ASCIZ <CRLF>'AFTER 2ND CYCLE READ '

MTR120: .ASCIZ <CRLF>'AFTER 4TH CYCLE READ °

MTC120: .ASCIZ <CRLF>'AFTER 6TH CYCLE READ °

MTD120: .ASCIZ <CRLF>'AFTER 8TH CYCLE READ °

MTE120: .ASCIZ <CRLF>'AFTER 10TH CYCLE READ °

SEQ 0241
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CEKBD-t 11770 (ACHE #2 MACY'1 30A(1052) 13-MAR-80 10:38 PAGE 217
CEKBDE.P1T  13~-MAR-BO 09:59 MASS BUS TESTER HANDLER SEQ 0242

070576 061440 041531 042514
070604 051040 040505 020104
070612 000

070613 200 043101 042524 MTF120: .ASCIZ <CRLF>'AFTER 12TH CYCLE READ °
070620 020122 031061 044124

070626 041660 041531 0462514

070634 051040 040505 020104

070642 000

070643 106 067522 020115 MTG120: .ASCIZ ‘'FROM THE HIT/MISS REG. EXPECTED °
070650 044126 020105 044510

070656 027524 044515 051523

070664 051040 043505 020056

070672 054105 042520 052103

070700 042105 000040

070704 052200 042510 050040 MTA124: .ASCIl <CRLF>'THE PATTERN BEING USED IN THE MAINTENANCE °
070712 052101 042524 047122
070720 041040 044505 043516
070726 052440 042523 020104
070734 047111 052040 042510
044501 052116
070750 047105 047101 042503

0
070757 122 043505 051511 .ASCIZ ‘'REGISTER WAS: '’
070764 042526 020122 040527
070772 035123 000040

070776 051200 043105 051105 MTA126: .ASCIZ <CRLF>'REFERENCED ADDRESS:'<TAB>
071004 047105 042503 020104

071012 042101 051104 051505

071020 035123 000011

071024 040600 051122 051117 MIB126: .ASCIZ <CRLF>'ARROR ADDRESS REGISTER:'<TAB>
071032 040440 042104 042522

071040 051523 051040 043505

071046 051511 042524 035122

071054 000011
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1 042524 MTAT31: .A>tIZ <CRLF>'PATTERN BEING USED IN THE MAINTENANCE REGISTER: '<TAB>
040 044505
0 042523
11 052040
06 10 046440 044501
14 116 047105 047101
22 042503 051040 043505
%g 51} 042524 035122
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MIB131: .ASCIZ <CRLF>'EXPECTED ERROR REGISTER:'<TAB>

b e e ek e e b e ekl v ok b
—h i h e il e i i e e o b )
0
(o]

O
o
~
—t
— ) md =k
— N —a\N
(= Slele
it LAWY

2888 88Y
VLSS LNR) —
o
~
-l
and
AV
¥
R
~J
hod)
AY]
~nNo
o
N
o
-—
N
no
jolelelse
v




CEXBD-E
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MASS BUS TESTER HANDLER

CEXBDE .P11

SRR

N
11
"
12
12
12
1

200
12004
12005
12006
12007
12008
12009

(v

Y

N
ol
-
-

R R S S S e e
AN AINOND PO NN N
ololslelaleolela]

d md i e i o el —
DO NN S NN

o
n
o

0r1173
071200
071206
071214

071221
071226
071234
071242
071250

071255
071262
071270
071276
071304

071305
071312
071320
071326

071327
071334
071342
071350
071356

071363
071370
071376
071404

071411
071416
071424
071432
071440
071446
071454
071462
071470
071476
071504
071512
071520

13-MAR-80

107
051122
043505

000

200
052103
051122
051104
035056

107
051122
051104
035056

015
044516
044124
042532
042515
044440
043106
020124
052040
044440
052101
020131

09:59

047507
047522
044507
004472

051105
042101
027107
051117
100056

054105
042105
051117
035056

052117
051117
035056

054105
042105
051117
051040
020040

052117
051117
051040
020040

053412
043516
020105
047440
047515
020123
051105
044124
040510
042116
042105
044124
052123
055111
044507

020124
020122
052123

000

047522
020122
0426411
051040

000

042520
042440
051040
020040

0426440
051040
020040

042520
042440
040440
043505

000

042440
040440
0643505

000

051101
020055
044523
020106
054522
044504
047105
047105
100124
041511
041040
020105
046505
020105
052123

042532
020056
041501

000
020040

MTC131:

MTAT134:

MTA135:

MTRB135.:

MTC135:

MTD135:

MSO1:

MSOe:

MSO3:

LASCIZ

LASCIZ

LASCIZ

LASCIZ

LASCIZ

LASCIZ

.ASCII

LASCIZ

LASCIZ

LASC1Z

<CRLF>'GOT ERROR REGISTER:'<TAB>

<CRLF>'ERROR ADR REG.'<TAB>'ERROR REG.‘'<CRLF>

<CRLF>'EXPECTED ERROR REG.: '

'GOT ERROR REG.: °

<CRLF>'EXPECTED ERROR ADR REG.: °

"GOT ERROR ADR REG.: '

<15><12>/WARNING= THE SIZE OF MEMORY IS DIFFERENT THEN THAT/<(RLf>

/ INDICATED BY THE SYSTEM SIZE REGISTER./

<15><12>/S12E REG. ACTUAL/

SEQ 0243

1




CEXBD-E
CEXBOE .P

12053
12054
12055
12056
12057
12058
12059
12060
12061

12062
12063
12064
12065
12066
12067
12068
12069
12070
12071

12072
12073
12074
12075

12076
12077

12099

— p =D b b e b b umd
roroNIRUNORONI NN
— e b d d o b e
BIARIRITSS

11/?0

071605
071612
071620
071626
071634
071642
071644
07165¢
071655
071662
071667
071674
071702
071710
071716
071720
071726
071730
071736
071744
071752
071760
071766
071774
072002
072010
072016

072022
072030
072036
072044
072052
072060
072066
072074
072102

072107
072114
072122
072130
072136
072144
072152
072160
072166
072170

072226

CACHE #2
13-MaR~80

3
52

— b )

%—l\h\ﬂ
W) WO NN~

AR
ORI

R

—
— el
i) st

0275?2

051505

020101
042522
044127
044123
044040

051511

125
041505
051105
052504
053440
041440
047516

MACY11 30A(1052)

09:59
05

020040
030467

047516
051040
042526
040526
042514
052440
020123
054524
051117
000124

042522
041516
041511
052517
053101
047105
0521
040440
027123

042516
042524
047522
044522
051117
051501
051511
052123

044103
040524
051117

047040
041501
052101

020125
020122
043040
052040
040440

042455
026461

000
026461
020040

020040
020040

042455

046440
043505
051522
046111
043040
044516
040520
042440
052040

042506
020105
020110
042114
020105
040440
053440
046440

000

050130
020104
020122
043516
052123
020105
020105
047440

020105
046440
027131

047117
042510
020101

M
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MASS BUS TESTER HANDLER

MSG1: LASCIZ<CRLF> "'CPU UNDER TEST FOUND TO BE A *

MSG2: LASCIZ
MSG3: LASCIZ
MSGé: LASCIZ

MSGS: LASCIZ
EM724: .ASCIZ

:THESE ARE THE

EM1: .ASCIZ
EM2: LASCII
LASCII
LASCIZ

"XB11=EM' <CRLF>
'%XB11-B/C''<CRLF>
"XB11-CM *<CRLF>

*XB11-E'<CRLF>
<CR><LF>/NO MAP REGISTERS AVAILABLE FOR UNIBUS PARITY ERROR TEST/

ERROR MESSAGES:
"A REFERENCE WHICH SHOULD HAVE SEEN A HIT WAS A MISS.®

"UNEXPECTED ERROR DURING WORST CASE NOISE TEST ON '

"CACHE DATA MEMORY.'<CRLF>

'A NON-CACHE DATA PARITY ERROR OCCURRED WHILE TESTING.®

SEQ 0244

|
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E 11770 CACHE #2 MACY11 30A(1052) 13-MAR-80 10:38 PAGE 220

PN 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0245
072236 040520 044522 054524
072262 062460 051122 051117
072250 047440 041503 051125
072256 042522 020104 0446127
072264 046111 020105 042524
072272 052123 047111 027107
072300 000
072301 127 051117 052123 ¢EM3: JASCII  "WORST CASE NOISE TEST OF THE CACHE DATA MEMORY °
072306 041440 051501 020105
072314 047516 051511 020105
052123 047440

072360 043200 044501 042514 LASCIZ <CRLF>/FAILED WHILE GALLOPING 0'S./

072402 050117 047111 020107
072410 023460 027123 000

072415 127 051117 052123 EM&: _ASCII 'WORST CASE NOISE TEST OF THE CACHE DATA MEMORY'
072422 041440 051501 020105

072430 047516 051511 020105

072436 042524 052123 047440

072444 020106 044124 020105

072452 040503 044103 020105

072460 0460504 040524 046440

072466 046505 051117 13

072473 200 040506 046111 LASCIZ <CRLF>/FAILED WHILE GALLOPING 1°S./
072500 042105 053440 044510

072506 042514 043440 046101

072514 047514 044520 043516

072522 0306440 051447 000056

072530 042103 054115 052040 EMS5: _ASCIZ 'CDMX TEST FAILURE.'<CRLF>'BAD CACHE GROUP 0 DATA READ.'
072536 051505 020124 040506
072544 046111 051125 027105
072552 041200 042101 041440
072560 041501 042510 043440
072566 047522 050125 030040
072574 042040 052101 020101
072602 042522 042101 000056

072610 042103 054115 052040 EM6: LASCIZ 'CDMX TEST FAILURE.'<CRLF>'BAD CACHE GROUP 1 DATA READ.'
072616 051505 020124 040506
072624 046111 051125 027105
072632 041200 042101 041440

072640 041501 042510 043440
072646 047522 050125 030440
072654 042040 052101 020101
072662 062522 042101 000056
072670 042103 054115 052040 EM7: CASCII  'CDMX TEST FAILURE.'<CRLF>'BAD MAIN MEMORY, EVEN WORD,'
072676 051505 020124 040506
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072704
072712
072720
072726
072734
Q72742
072746
072754

072762
072770
072776
073004
073012
073020
073026
073034
073037
073044
073052

073140

073141
073146
073154
073162
073170
073176
073204
073212
073220
073221
073226

073327

13-MAR-80 09:59

066111
041200
044501
047515
053105
051117
042040
042522

042103
051505
046111
041200
044501
047515
042117
042128

04
051040
000

120
020131
020122
0461501
052101
047515
052517
052101
052040

000

102
052101
020123
044440
044103
047515
052517
052101

040

124
041200
020117
047440
051117
052503
000056

040503
042515

051125
042101
020116
054522
047105
026104
052101
042107

054115
020124
051125
042101
020116
054522
020104

054
040504
040505

042524
051505

042101
020101
042522
020116
020105
054522
052116
042524

051505
052125

051122

027105
046440
042515
020054
053440

020101
000056

052040

047527

040524
027104

052111
047522
04614640
042040
042515
041440
050040
047122
027124

042040
040527
042101
040503
042515
041440
050040
047122

027124
047040
050101
041101
041517
042105

020105
054522
052116
042524
051505

051117

EMI10:

EM11:

EM12:

EM13:

8
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4

MASS BUS TESTER HANDLER

LASCIZ

LASCII

LASCIZ

LASCIZ

.ASCII

LASCIZ

.ASCII

LASCIZ

* DATA READ.'

*CDMX TEST FAILURE.'<CRLF>'BAD MAIN MEMORY, ODD WORD,'

' DATA READ.'

'"PAR]TY ERROR IN CACHE DATA MEMORY COUNT PATTERN TEST.®

*BAD DATA WAS READ IN CACHE MEMORY COUNT PATTERN '

*TEST.*<CRLF>'BUT NO TRAP OR ABORT OCCURRED.’

*CACHE MEMORY COUNT PATTERN TEST.'<(RLF>

"ERROR SUMMARY.'

SEQ 0246
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P11

073334
073342

073346
073354
073362
073370
073376
073404

073405
073412
073420
073426
073434
073442
073450

073455
073462
073470
073476
073504
073512
073520
073526

073531
073536
073544
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051440
056522

052600
041505
040520
042440
052040

000

052
052123
052122
047507
047524
020124
025056

103
042040
042515

047117
04151
020124
042105

042101
020123
050111
020122
053440
040516

066525
000056

025052
040440
042105
047111
047040
042524
025052

051104
052515
042514
042524
051501
046102

040515

050130
020104
054524
051117
027120

042524
047502
020041
029107
054105

ooogoo
POV IS LD

4

MASS BUS TESTER HANDLER

EM14: LASCIZ

EM15: LASCIZ

EM16: .ASCIZ

EMI7: CASCIZ

EM20=EM17
EM21: LASCIZ

EM22: LASCI]

<CRLF>"UNEXPECTED PARITY ERROR TRAP.'

'exxTEST ABORTED! GOING TO NEXT TEST.wwxe’

"CACHE DATA MEMORY DUAL ADDRESS TEST FAILED.®

"CACHE DATA MEMORY BYTE ENABLE LOGIC TEST FAILED.®

*CACHE DATA MEMORY CHIP SELECTION LOGIC TEST FAILED.®

'ADDRESS MULTIPLEXER TEST WAS UNABLE TO FORCE'

SEQ 0247
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CExBOE .P11 13-MAR-B0 09:59 MASS BUS TESTER HANDLER SEQ 0248

12277 073742 047526 043040 051117

2278 073750 042503

2279 073752 040440 050040 051101 LASCII ' A PARITY ERROR, USING THE ‘<CRLF>
2280 073760 052111 020131 051105

2281 (073766 047522 026122 052440

12282 073774 044523 043516 052040

12283 074002 042510 100040

12284 074006 040515 047111 042524 LASCII 'MAINTENANCE REGISTER, ON THE'
12285 074014 040516 041516 020105

12286 074022 042522 044507 052123

12287 074030 051105 020054 047117

12288 074036 052040 042510

12289 0746042 0664640 044501 020116 LASCIZ ' MAIN MEMORY ADDRESS AND CONTROL LINES.®
12290 074050 042515 047515 054522

12291 074056 040440 042106 062527

2 074064 051523 040440 042116

T 074072 041440 047117 051124

294 074100 046117 046040 047111

295 074106 051505 000056

074112 042101 051104 051505 EM23:  .ASCII 'ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FAILED.’
2298 074120 020123 052515 052114

074126 050111 042514 042530

074134 026122 040440 056115

074142 020054 050103 020125

0764150 047111 052520 051524

074156 052040 051505 020124

074164 040506 046111 042105

074172 056

074173 200 051105 047522 LASCIZ <CRLF>'ERROR ADDRESS REGISTER NOT SET CORRECTLY.’
074200 020122 042101 051104

074206 051505 020123 042522

074214 044507 052123 051105

074222 047040 052117 051640

074230 052105 041440 051117

074236 062522 052103 054514

076244 000056

0
1
2
;
5 073676 EM24=EM22
o}
/
8
9

2EERERIREEE

ASTASTN T ST N1 T SR S ST T SN\ VAN 1,V

074112 EM25=EM23
074246 042101 0511046 051505 EMZ26: _ASCI] 'ADDRESS MEMORY, ADDRESS COMPARATOR TEST FAILURE.'

LAV 129

0 074254 020123 042515 047515
1 074262 054522 020054 042101
2 074270 051106 051505 020123
3 (074276 047503 050115 051101
4 074304 052101 051117 052040
S 074312 051505 020124 040506
6 074320 046111 051125 027105
7 074326 040600 020116 042107 _ASCI] <CRLF>'AN ADDRESS WHICH SHOULD HAVE BEEN A HIT WAS'
074334 051104 051505 020123
2329 074342 044127 041511 020110
12330 074350 044123 052517 042114
12331 074356 044040 053101 020105
12332 074364 042502 047105 040440

o d b med d d ek b ) b —d
(AN 1AW 1,N1,0 1,81, 01,0 ], §]

Y]
N
~n
e )
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074372 046060 052111 053440

074400 051501

0746402 040440 046440 051511 LASCIZ ' A M]SS.’
074410 027123 000

074413
076420
0?44%2
0744
074442
074450 040522 047526 020122

0744656 042524 052123 043040

074464 044501 052514 042522

074472 056

074473 200 047101 040440 LASCII <CRLF>'AN ADDRESS WHICH SHOULD HAVE BEEN A MISS °
074500 042104 042522 051523

074506 053440 044510 044103

0764514 051440 047510 046125

074522 020104 040510 042526

074530 041040 042505 020116

074536 020101 044515 051523

074544 040

074545 127 051501 040440 ASCIZ  'WAS A HIT.®

074552 064040 052111 000056

073676 EM30-EM22

0764560 042101 051104 EM31:  .ASCII 'ADDRESS MULTIPLEXER, AMX, UNJBUS INPUTS TEST FAILED.®
074566 020123 052515
074574 050111 042514
076602 026122 040440
074610 020054 047125
074616 051525 044440
074624 052125 020123
074632 052123 043040
076640 042514 027104
076644 042600 051122 051
074652 040440 042104 0425
074660 051523 051040 04350
074666 051511 042524 020122
074676 047516 0207124 042523
074702 020124 047503 051122
074710 041505 046124 027131
074716 000

073676 EM32-EM2?
074560 EM33=EM31

074717 101 042104 042522 EM34:  .ASCII ‘ADDRESS MULTIPLEXER, AMX, DUAL ADDRESS TEST, '<CRLF>
074724 051523 046440 046125
074732 044524 046120 054105
074740 051105 020054 046501
0764746 026130 042040 0460525
074754 020114 042101 051106
074762 051505 020123 042524

—
nONONrONRNUAY

01 042104 042522 EM27: _ASCI] *ADDRESS MEMORY, ADDRESS COMPARATOR TEST FAILURE.'
23 0466440 046505
6Z 04

(V.

VWi —-0O Y

RN ARSI RIRINI AN AR AR RN NI AR
AAAAAIANAD KRR RRRRERR

DNV W —=O00 N

nanuro o

TR S
NN IS NN —
SO -2 8NN —

_ NN =2 e A = N
O\ =ttt b N = O

Fale B AV, TP 4V,

RERGREIRIR

LASCIZ <CRLF>'ERROR ADDRESS REGISTER NOT SET CORRECTLY.'

'\l\l\l\l\lg
AN =2 OO
= O

e et o b b b e d b e b —d e ok b d e h e b h o b h e ol A e e D o —d b ) b
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i i i h d ) i nd vl md wd cmd
AR ALNO RO RN RO NN NI NN
A U U U L U LN AN N N
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Vole JaNTe XV

rarurUNONUADRO NI NORY
BERERERES
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CExBDE .P1

074770
Q74774
075002
075010
075016

075023
075030
075036
075044
075052
075060
075066
075074
075100
075106
075114
075122
075130

075132
075140
075146
075154
075162
075170
075176
075204
075205
075212

075256

075264
075272
075300
075306
075314
075322
075330
075336
075344

075346
075354
075362
075370
075376
075404
075412
075420
075421
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052123
047117
044440
026123
042514

101
051523
044524
051105
026130
020114
051505
052123
047117
052502
052520
040506
000056

042101
020123
054522
052116
042524
051505
046111

200

116
044522
051122
041503
041040
047101
043440
044040

042101
020123
054522

100054
041440

046111

051104
042515
041440
050040
047122
020124
051125

020117
054524
051117
051125

052111

051104
042515

047122
026124
051117
040515

051104
042515
041440
050040
047122
020124
051125

041501

052520
052125
044501

000

051104
042524

044516
047111
020054
042105

051505
047515
052517
052101
052040
040506
026105

040520
042440
047440
026123
041440
052117
040440
000056

051505
047515
052517
052101
052040
042440
051440
054522

051505

040506
026105

042510

EM3S:

EM36:

EM37:

EMLO:

n

MASS BUS TESTER HANDLER

LASCIZ

LASC1]

LASCIZ

.ASCI!

LASCIZ

LASCIZ

LASCII

LASCI]

'ON CPU INPUTS, FAILED.'®

"ADDRESS MULTIPLEXER, AMX, DUAL ADDRESS TEST,'<CRLF>

"ON UNIBUS INPUTS, FAILED.'

*ADDRESS MEMORY COUNT PATTERN TEST FAILURE,‘<(CRLF>

'NO PARITY ERROR OCCURS, BUT CAN NOT GET A HIT.®

"ADDRESS MEMORY COUNT PATTERN TEST, ERROR SUMMARY.'

*ADDRESS MEMORY COUNT PATTERN TEST FAILURE,'<CRLF>

'"CACHE MEMORY ADDRESS PARITY ERROR OCCURRED'

SEQ 0250

|




CExBO-t

(EXBDE

12445
12666
126447
12448
12449
12650
12451

12452
12653
12654
126455
12656
12457
12458
12659
12460
12661

12662
12463
12664
12665
12666
12467
12668
12469
12470
12471

12472
12673
12474
12475
12476
12477
12478
12679
12480
12481

12482
12483
12684
12485
12486
12487
12488
12489
12490
12491

12492
12493
126%
12495
12496
12497
12498
12499
12500

P11

075626
0754634
075442
075450
075456
075464
075472
075473
075500
075506
075514

075521
075526
075534
075542
075550
075556
075564
075572
075600
075606
075614
075622
075630
075631
075636
075644
075652
075660
075666
075674
075702

075705
075712
075720
075726
075734
075742
075750
075756
075763

15~MAR-80 09:59

SRR BRI
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127
053440
043516
040440
051523
051117
040503
027123

101
051523
051117
046101
042522
051505
046111
020117

101
040440
042524
042104
100054

044127
042522
020107
052040
042104
046440
020131
044524

046505
042101
020123
056524
051117
051125

05210
052040
042101
027123

042104
046440
020131
040440
051523
020124
042105
042507
044510
040440
020124
051505

044510
044522
052040
062104
046440
020131
044524

000

042101

047117

11770 CACHE #2 MACY:™ 30A(1052)

051117
051104
040520
042440
047440
042522

052040
051505
051104

000

042522
046505
052504
042104
052040
040506
052040
020124
020124
052040
042101
026123

042514
044524
042510
042522
046505
047514
047117

051523

020105
047111
045503
040440
051523
051117
040503
027123

G
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MASS BUS TESTER HANDLER

EM4T :

EML2:

4

LASCIZ ' AT THE TEST ADDRESS.'

LASCI] 'ADDRESS MEMORY DUAL ADDRESS TEST FAILED TO GET °

LASCI1 'A HIT AT A TEST ADDRESS,'<(CRLF>

LASCIZ °'WHILE WRITING THE ADDRESS MEMORY LOCATIONS.'

LASCIl] "ADDRESS MEMORY DUAL ADDRESS TEST FAILED TO GET®

JASCII A HIT AT A TEST ADDRESS, *<CRLF>

ASCII 'WHILE READING BACK THE ADDRESS MEMORY LOCATIONS.'<CRLF><LF>

SEQ 025
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076074
076076
076104
076112
076120
076126
076134
076142
076150
076156

076160
076166
076174
076202
076210
076216
076224
076232
076240
076246
076254
076262
076270
076276
076304

076306
076314
076322
076330
076336
076344
076352
076360
076362
076370
076376
076404
076412
076420
076426
076434
076442
076450
076453
076460
076466
076474

076502
076510
076516
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005200
052133
051120
020115
020124
051117
042105
041505
034061
000200

042101
020123
054522
020114
051505
052123
052514
040503
042101
020123
054522
052111
047522
052503
000056

040515
046505
054502
051501
042516
020122

051122

040515
046505
054502

051104
042515
(42040
042100
020123

051122

047111
051117
042524
020113
040572
042524
044501

044517
052520
041117

047111
051117
042524

020123
042514
044107
041440
052103
020131
034115
056464

051505
04751°%
040525
051104
0425264
044501
100054
020105
051505
047515
051101
051105
041517
042105

046440
020131
046440
042507
047524
052123
042514

043516
042040
100056
047111
051117
051104
047101
052116
044514

052111
047522
052503
000056

046440
020131
046440

13-mAR-80

EML3:

EM4GS :

EM4LS -

LASCIZ

LASCII

LASCIZ

LASCII

LASCII

LASCI]

LASCIZ

LASC1]

H
10:38 PAGE 227
MASS BUS TESTER HANDLER

4

"[THIS PROBLEM MIGHT BE CORRECTED BY F(O M8182-41'<(RLF>

*ADDRESS MEMORY LUAL ADDRESS TEST FAILURE,'<CRLF>

"CACHE ADDRESS MEMORY PARITY ERROR OCCURRED.’

"MAIN MEMORY BYTE MASK GENERATOR TEST FAILED,®

* DOING CPU DATOB. '<CRLF>

'*A MAIN MEMORY ADDRESS AND CONTROL LINE '

'PARITY ERROR OCCURRED. '

'MAIN MEMORY BYTE MASK GENERATOR TEST FAILED.,®

SEQ 0252




SR
NP

564
566

572
573

575

[ S S W WS U T S T S P P S S G S SEPORD S Y
PONOMNONUNADPNONI RSN PONININ AN NN

~E

L1

076524
076532
076540
076546
076554

076646
076652
076660
076666
076674

076701
076706
076714
076722
076730
076736
076744
076752
076755
076762
076770
076776
077004
077012
077020

077022
077030
077036
077044
077052
077060
077066
077074
077076
077104
077112
077120
077126
077134
077142

11/70 CACHE #2
13-MAR-80

051501
042516
020122

051525
041117

076306
076502

I
MACY!1 30A(1052) 13-MAR-80 10:38 PAGE 228

09:59

020113
060522
042524
044501

044517
044516
040504

200
046440

027104

044501
047515
052131
045523
051105
052040
040506

056
051127
054502
044522
020054
041440
052101

047111
051117
042524
020113

000056

054524
051117
051125

000

020116
056522
020105
043440
052101
051505
046111

047117
042524
052124
047117
052520
041117

046440
020131
046440
042507
047524
052123
042514

043516
020105
042526
020116
041111
052101

4

MASS BUS TESTER HANDLER

JASCILI

LASCII

LASCIZ

EM4L6: JASCI]

LASCIZ

EM4T : LASCII

LASCIZ

EMS0-EMAS
EMST EM4S

" DOING UNIBUS DATOB. '<(RLF>

'A MAIN MEMOR( ADDRESS AND CONTROL LINE *

'"PARITY ERROR OCCURRED. '

"MAIN MEMORY BYTE MASK GENERATOR TEST FAILED.'

<CRLF>*WRONG BYTE WRJTTEN, ON A (PU DATOB.'’

"MAIN MEMORY BYTE MASK GENERATOR TEST FALL.ED.'

<CRLF>'WRONG BYTE WRITTEN, ON A UNIBUS DATOR.'

SEQ 0253
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(ExBDE .P11

12665

12667
12668

077146
077154
077162
077170
077176
077204
077212
077220
077226
077234
077242
077250
077256
077264
077272
077300
077301
077306
077314
077321
077326
077334
077342
077350
077352
077360
077366
077374
077402
077410
077416
077420
077426
077434
077442
077450
077456
077461
077466
077474
077502
077510
077516
077520
077526
077534
077542
077550
077556
077564
077572

07¢701

024040
052105

13-MAR-80 09:59

o
N

040505

051523
020124
047503
047516
051440
020116

051523
042114

050111
047040
0462514
052106
041501
052514
047117
044526

020105
051505
047515
053517
020120
044514
020122
063040
027104
042510
020101
042104
066440
020131
05452¢

051117
041505

000
041440
047040
020105
042522

024040
032061
046125
020124
052105
041503

041440

041440

020125
030440
052517
052117
042523

042040

4

MASS BUS TESTER HANDLER

EMS2=EM&L6
EMS3=EM4L7
EMS54: .ASCII
LASCII
ASCIZ
EMSS: LASCLZ
EMS6: LASCIZ
EMS7: L.ASCIZ
EM60: .ASCIZ
EM6Y:  .ASCIZ

*CACHE ADDRESS MEMORY POWER UP INVALIDATOR TEST FAILED.'

<CRLF>'CACHE DATA OR ADDRESS MEMORY PARITY ‘'

"ERROR DETECTED.'

/CCR COULD NOT BE CLEARED/

/IVSS (BIT 14) (COULD NOT BE SET IN CCR/

/1vSS COULD NOT BE CLEARED IN CCR/

/VSIU (BIT 13) COULD NOT BE SET/

/VCIP DID NOT CLEAR AFTER CACHE FLUSH (ON SETTING VSIU)/

SEQ 0254




TEXBD-E

12669
12670
12671

12672
12673
12674
12675
12676
12677
12678
12679
12680
12681

12682

P R e s e L
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077600
077606
077607
077614
077622
077630
077636
077641

100006
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(ACHE #2
13-MAR~-B0

053040
000

126
047503
047516
041440
042105

126
044504
020124
044127
041501
052514
05211
051440

126
044504
020124
044103
020116
020105
020110

020104
020105
047111
040504
047117

K
MACY!1 30A(1052) 13-MAR-80 10:38 PAGE 230

09:59
044523

044523
046125
020124
042514

000

044503
020104
042523
047105

044502
020123

052511
041524
046127
041501
052514
051501
026105

041440

024525
020125

020120
047516
020124
041440
043040
041040
051501

000
020125
047516
052111
042510
044103
051525
020124
042523

051440
042510
047105
042510
044123
042040
044527

051523
044514
051117
020124
044514
020104
041501

EM62:

EM63:

EM64 :

EM6ES :

EMG6 :

EME7:

4

MASS BUS TESTER HANDLER

LASCIZ

LASCIZ

LASCIZ

LASCIZ

LASCII

.ASCIZ

.ASCII

LASCIZ

/VSIU COULD NOT BE CLEARED/

/VCIP DID NOT SET WMEN CACHE FLUSH BIT WAS SET/

/VSIU DID NOT SWITCH WHEN CACHE FLUSH BIT WAS SFT/

/VSIU SWITCHED WHEN CACHE FLUSH WAS DONE,WITH IVSS SET/

/TEST-DATA REFERENCE NOT A MISS/

<15><12>/VALID STORE NOT SWITCHED ON CACHE FLUSH/

/TEST-DATA REFERENCE NOT A MISS/

<15><12>/VALID STORE NOT INVALIDATED ON CACHE FLUSH/

SEQ 0255
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CACHE #2
1 3-MAR-80

052040

O—=N)—2 =N

R3 RERRRR
RIGREFNIAR

020101

L
MACY!1 30A(1052) 13-MAR~80 10:38 PAGE 231

09:59

RNONY—
S =NONONO

044515

052514

026524
051040
047105
052117
052111
046517
043440
0406440
046101
047524
044505
042510

000
020101
020122

044524

026524
051040
047105
052117
051511

041501
042517
020124
047440
044127
052514
047117
044124
020123

042055
042522
041516
020124

124
041501
042517
020124
047440

EM70:

EM71:

EM72:

EM73:

EM74 :

4

MASS BUS TESTER HANDLER

LASCII

LASClZ

.ASCIZ

LASCII

LASCIZ

LASCII

LASCIZ

LASCII

/TEST-DATA REFERENCE NOT A HIT/

<15><12>/FROM THE GROUP AND VALID STORE BEING CHECKED/

/DATA ERROR ON READING CACHED LOCAT.ON/

/TEST=-DATA REFERENCE NOT A MISS/

<15><12>/CACHE DOES NOT TURN OFF, WHEN FLUSH DONE WITH IVSS SET/

/TEST-DATA REFERENCE NOT A HIT/

<15><12>/CACHE DOES NOT TURN ON AFTER TURNING OFF/

/TEST-DATA REFERENCE NOT A MISS/

SEQ 0256
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CEKBD~-E 11/70 CACHE #2 MACY1: 30A(1052) 13-MAR-80 10:38 PAGE 232
CExBDE .P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0257

12781 100770 005015 040503 044103 LASCIZ  <15><12>/CACHE BYPASS DID NOT FORCE A MISS/
12782 100776 020105 054502 040520

12783 101004 051523 042040 (42111

12784 101012 047040 052117 043040

12785 101020 051117 042503 040440

12786 101026 046440 051511 000123

12787 101034 042526 052123 042055 EM?5: .ASCI1 /TEST-DATA REFERENCE NOT A MISS/
12788 101042 052101 020101 042522

12789 101050 042506 042522 041516

12790 101056 020105 047516 020124

12791 101064 020101 044515 051523

12792 101072 005015 040503 044103 LASCIZ <15><12>/CACHE BYPASS DID NCT INVALIDATE CACHED DATA/
12793 101100 020105 054502 040520

12796 101106 051523 042040 042111

12795 101114 047040 052117 064640

12796 101122 053116 046101 042111

12797 101130 052101 020105 040503

12798 101136 064103 042105 042040

12799 101144 052101 000101

12800 101150 042524 052123 042055 EM76: .ASCI1 /TEST-DATA REFERENCE NOT A MISS/
12801 101156 052101 020101 042522

12802 101164 042506 042522 041516

12803 101172 020105 047516 020124

12804 101200 020101 044515 051523

12805 101206 005015 051501 041122 LASCIZ  <15><12>/ASRB DID NOT FORCE A MISS ON THE OPERAND/
12806 101214 062040 042111 047040

12807 101222 052117 043040 051117

12808 101230 042503 040440 046440

2809 101236 051511 020123 047117

12810 101244 052040 0462510 047440

12811 101252 042520 040522 062116

12812 101260 000

12813 101261 124 051505 026524 EM?7: .ASCII /TEST-DATA REFERENCE NOT A MISS/
12814 101266 040504 040526 051040

12815 101274 043105 051105 047105

12816 101302 042503 047040 052117

12817 101310 040440 046440 051511

12818 101316 123

12819 101317 015 041412 041501 LASCIT  <15><12>/CACHED OPERAND NOT INVALIDATED ON ASRB EXECUTION/<CRLF>
12820 101324 042510 020104 050117

12821 101332 051105 047101 020106

12822 101340 047516 020124 047171

12823 101346 040526 044514 040504

12824 101354 042524 020104 047117

12825 101362 040440 051123 020102

12826 101370 054105 041505 052125

12827 101376 047511 100116

12828 101402 052133 044510 020123 _ASCIZ /[THIS PROBLEM MIGHT BE CORRECTED BY ECO MB182-41/<(RLF>
12829 101410 051120 041117 042514

12830 101416 020115 044515 044107

12831 101424 020124 042502 041440

12832 101432 051117 042522 052103

12833 101440 042105 041040 020131

12834 101446 041505 020117 034115

12835 101454 034061 026462 056464

12836 101462 000200
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052123

020105
050040
020131

020122
047440

051122
051505

ACHE #2 MACY11 30A(1052)
3-MAR-B0 09:59

044510

051101
051105
051124
020116
020104
020105
054524
051117

026524
051055
047105
053111
040526
052123
040520

047522
020123
020101

00

042520
051125

042111
042522
052111
047522
020124
047516
020124
051103
051526

020124
051505
047515
051101
051105
044502
026064
052117
020124
041505
047111

13-MAR-8
MA
EM100:

EM103:

EM104:

EM105:

EM106:

EM107:

LASCIZ

LASCII

LASCI12

.ASCIZ

LASCIZ

LASCII

LASCIZ

N
0 10:38 PAGE 233
SS BUS TESTER HANDLER

LASCIZ /TEST~DATA COULD NOT BE MADE HIT/

4

/NO PARITY ERROR TRAP ON VALID STORE PARITY ERROR/

/TEST-DATA-REFERENCE GIVING VALID STORE PARITY/

<15><12>/ERROR WAS NOT A MISS/

JFVPE DID NOT GET CLEARED AFTER VSPE OCCURED/

/VAL 10~-STORE~PARITY-ERROR BIT DID NOT SET IN CCR ON VSPE/

/FAST ADDRESS MEMORY PARITY ERROR BITS (4,5) NOT/

<15><12>/SET CORRECTLY IN MSER ON VSPE/

SEQ 0258
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CEXBD-E 11/70 CACHE #2 MACY!1 30A(1052) 13-MAR-80 10:38 PAGE 234

CEKBDE .P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0259
12893 102156 046440 042523 020122

12896 102164 047117 053040 050123

12895 102172 000105

12896 102174 051526 052511 051440 EM110: .ASCIZ /VSIU SWITCHED ON VSPE/

12897 102202 044527 041524 042510

12898 102210 020104 047117 053040

12899 102216 050123 000105

12900 102222 042515 047515 054522 EM111: _ASCIZ /MEMORY SYSTEM ERROR REGISTER COULD NOT BE CLEARED/
12901 102230 051440 051531 042526

12902 102236 020115 051105 047522

12903 102244 020122 042522 044507

12904 102252 052123 051105 041440

12905 102260 052517 042114 7040

12906 102266 052117 041040 029105

12907 102274 046103 040505 042522

12908 102302 000104

12909 102304 051526 062520 041440 EM112: .ASCIZ /VSPE (OULD NOT BE CLEARED IN CCR/
12910 102312 052517 042114 047040

12911 102320 052117 041040 020105

12912 102326 046103 040505 042522

12913 102334 020104 047111 0417440

12914 102342 051103 000

12915 102345 124 051505 026524 EM113: _ASCIZ /TEST-DATA-REFERENCE NOT A HIT/
12916 102352 040504 040524 051055

12917 102360 043105 051105 047105

12918 102366 042503 047040 052117

12919 102374 0460440 044040 052111

12920 102402 000

12921 102403 126 051505 026526 EM115: .ASCI] /TEST-DATA-REFERNECE NOT A MISS/

LASCIZ  <15><12>/CACHE DID NOT TURN OFF ON BACK-TC-BACK FLUSH/

12936 102520 054502 020120 044502 EM123: .ASCIZ ?BYP BIT IN KIPDR COULD NOT BE CLEARED?

12937 102526 020124 047111 045440
12938 102534 050111 051104 041440
12939 102542 052517 042114 047040
12940 102550 052117 041040 020105
12961 102556 046103 040505 042522
12942 102564 000104

12943 102566 054502 020120 044502 EM124: .ASCIZ ?BYP BIT IN KIPDR COULD NOT BE SET?
12944 102576 020124 047111 045440
12945 102602 050111 051104 041440
12966 102610 052517 042114 047040
12947 102616 052117 041040 020105
12948 102624 042523 000124
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11/70 CACHE #2 MACY'1 30A(1052)
13-MAR-80 09:59

CEXBDE .P11

12949
12950
12951

12952
12953
12954
12955
12956
12957
12958
12959
12960
12961

12962
12963
12964
12965
12966
12967
12968
12969
12970
12971

12972
12973
12974

12975
12976
12977
12978
12979
12980
12981

12982
12983
12984
12985
12986
12987
12988
12989

102630
102636
102644
102652
102660
102666
102670
102676
102704

02742
02750
02756
82764
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062055
047503
047516
046440
044510

042055
042522
041516
020124
051523
046103
052101
020123
047506

)5 060440

020123
051111
050040
054502

000
020124
051040
047105
052117
051511

041501
040504
051501
044440

050131

044502
051440
041440
047040
020105
042522

044502
051440
041440
047040
020105

044502
052440
061440
047040
020105
042522

13-MAR-80

EM125:

EMI126:

EM127:

EM130:

EM131:

EM132:

C
10:38 PAGE 235

MASS BUS TESTER HANDLER

LASCIZ

LASCII

LASCIZ

LASCII

.ASCIZ

LASCIZ

LASCI2

LASCIZ

/TEST=-DATA COULD NOT BE MADE HIT/

/TEST-DATA REFERENCE NOT A MISS/

<15><12>/CACHED DATA WAS NOT FORCED A MISS ON VIRTUAL PAGE BYPASS/

/TEST DATA REFERENCE NOT A MISS/

<15><12>/CACHED DATA WAS NOT INVALIDATED ON VIRTUAL PAGE BYPASS/

28YP BIT IN SIPDR COULD NOT BE CLEARED?

"8YP BIT IN SIPDR COULD NOT BE SET?

7BYP BIT IN UIPDR COULD NOT BE CLEARED?

SEQ@ 0260
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p1}1/70 CACHE #2 MACY17 30A(1052) 13-MAR-80 10:38 PAGE 236

13-MAR-80 09:59

051505
046111

200
042514
047506
020101
054524
051117
044124
044107
020105
043117
042101
026123
043516
046440
047105
051040

051107
051105
047117
046040
052131
040440
051104
052600
052040
044501
047101
043505
027122

041501

047440
020105
041040

040440
051104
052600
052040
044501
047101
043505

044502
052440
041440
047040
020105

020105
051505
047515
051101
047514
042526
044501

200
046102
043040
040440
052111
047522
052040
053517
020105
020116
051505
044523
042510
052116
042503
051511

000

042510
042522
046505
040520
046040
052040
040506

056
041101
020117
020105
044522
051122
020116
044510
052131

EM133:

EM136:

EM137:

5

MASS BUS TESTER HANDLER

LASCIZ

LASCI1

LASCII

LASCIZ

LASCII

LASCII

LASCIZ

PBYP BIT IN UIPDR COULD NOT BE SET?

'CACHE ADDRESS MEMORY PARITY LOGIC TEST FAILED.'<CRLF>

"UNABLE TO FORCE A PARITY ERROR ON “HE LOW BYTE *

'OF AN ADDRESS,'<CRLF>'USING THE MAINTENANCE REGISTER.®

*CACHE ADDRESS MEMORY PARITY LOGIC TEST FAILED.®

<CRLF>'UNABLE TO FORCE A PARITY ERROR ON THE HIGH BYTE '

"OF AN ADDRESS. '<CRLF>'USING THE MAINTENANCE REGISTER.’

SEQ 0261
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13-MAR-80 09:59

062524

051122

040515
046505

027122

047101
051117

047111
051117
040524
052111
041505
052040
040506

056
047125
052040
0641522

000

020116
054522
020101
054524
045503
042526
044501

046102
043040
0490440
052111
047522
044523

046440
047105
051040
042524

044124
0467111
051117
047105
026104
041040
050040

044510

046125
042526
042523
042440
000056

046440
020131
050040
020131
042513
051505
046111

241101
020117
020105

13-MAR-80

EM140:

EM141:

LASCII

LASCI]

LASCII

LASCII

LASCI]

LASCIZ

LASCI]

LASCHI

£
10:38 PAGE 237
MASS BUS TESTER HANDLER

*MAIN MEMORY DATA PARITY (HECKERS TEST FAILED.’

<CRLF> "UNABLE TO FORCE A PARITY ERROR, USING '

'"THE MAINTENANCE REGISTER, ‘<CRLF>

"AT THE MAIN MEMORY EVEN WORD, LOw BYTE, PARITY °’

"CHECKER, "<CRLF>' READING A DATA PATTERN WHICH *

*SHOULD HAVE CAUSED AN ERROR.'

'MAIN MEMORY DATA PARITY (HECKERS TEST FAILED.'

<CRLF> "UNABLE TO FORCE A PARITY ERROR, USING '

SEQ 0262
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£ 11770 CACHE #2 MACY!? 30A(1052) 13-MAR-80 10:38 PAGE 238

P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0263
104462 020107 040520 044522
106470 054526 042640 051122
106476 051117 020054 051525
104504 047111 020107
104510 044126 020105 040515 LASCI1  'THE MAINTENANCE REGISTER,‘'<CRLF>
104516 047111 0425264 060516
106526 041516 020105 042522
104532 044507 052123 051105
104540 100054
104542 052101 052040 042510 _ASCI] ‘AT THE MAIN MEMORY ODD WORD, LOW BYTE, PARITY °
104550 046440 044501 020116
104556 042515 047515 054522
104564 047440 042104 053440
104572 051117 026104 045040
1064600 053517 041040 052131
106606 026105 050040 051101
104614 052111 020131
104620 0446103 041505 042513 CASCII 'CHECKER,'<CRLF>' READING A DATA PATTERN WHICH !
104626 026122 020200 042522
104634 2101 047111 020107
104642 020101 060504 040524

04
04667 123 047510 046125 LASCIZ 'SHOULD HAVE CAUSED AN ERROR.'
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EM142:
060515 047111 046440 CASCII  ‘MAIN MEMORY DATA PARITY (HECKERS TEST FAILED.’®
046505 051117 020131
040504 040524 050040
051101 052111 020131
042513
051505
020124 040506 046111

047125 836}?; LASCII <CRLF> 'UNABLE TO FORCE A PARITY ERRGR, USING '
5014 047506 041522 020105
5022 020101 040520 044522
S030 054524 042440 051122
5036 051117 020054 051525

020105 040515 JASCII 'THE MAINTENANCE REGISTER,'<CRLF>

SN NN
oy
VOl o

RPRRPRRER RRRE
2558
£
2
R
&

NN
NSO
OO
lelele)
HoWN
N -
N = =20
80 nN
V22 21,V
o
vl
o n
PSR
(o Yo Yo )

[ G G WY W W T QU WIS S S S

ololelolelelele]
S8
§2
N
N
o~
o
\Nn
2
o

b
oS
Q—a
wn
4
—

05
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CEXBD-E
CEXBDE .P11
13173 105140
13176 105146
13175 105154
13176 105162
*3177 105170
13178 105176
13179 105204
13180 105212
13181 105220
13182 105226
13185 105231
13184 105236
13185 105244
13186 105252
13187 105260
13188
13189 105266
13190 105266
13191 105274
13192 105302
13193 105310
13194 105316
13195 105324
13196 105332
13197 105340
13198 105343
13199 105350
13200 105356
13201 105364
13202 105372
13203 105400
13204 105406
13205 105412
13206 105420
13207 105426
13208 105434
13209 105442
13210 105444
13211 105452
13212 105460
13213 105466
13214 105474
13215 105502
13216 105510
13217 105516
13218 105523
13219 105530
13220 105536
13221 105544
13222 105552
13223 105560
13224 105566
13225 105572
13226 105600
13227 105606
13228 105614

044510
052131

020104
051122

040515
046505

040440

064107
026105
052111
041505
020200
047111
040504
052101
053440

040
047510
040510
052501
047101
051117

0647111
051117
040524
052111
041505
052040
040506

056
047125
052040
041522
040520
042440
020054
020107
020105
042524
020105
052123

052040
044501
047515
042104
026104
020110

11/70 CACHE #2 MACY11 30A(°052)
13-MAR-80 09:59

0461040

042526
044510

046125
042526
042523
042440
00005¢

046440
020131
050040
020131
042513
051505
046111

041101
020117
020105
044522
051122
051525

040515
040516
042522
051105

042510
020116
054522
053440
044040
054502
040520

040
045503
051040
043516
052101
052124
044127

13-MAR-80

EM1’03:

LASCII

LASCIZ

LASCII

LASCII

LASCI!

LASCII

LASCII

LASCIZ

G
10:38 PAGE 239
MASS BUS TESTER HANDLER

<
-

*CHECKER,'<CRLF>' READING A DATA PATTERN WHI(H '

*SHOULD HAVE CAUSED AN FRROR.'

*MAIN MEMORY DATA PARITY CHECKERS TEST FAILED.®

<CRLF> 'UNABLE TO FORCE A PARITY ERROR, USING '’

"THE MAINTENANCE REGISTER,'<(RLF>

*AT THE MAIN MEMORY ODD WORD, HIGH BYTE, PARITY °

"CHECKER, "<CRLF>" READING A DATA PATTERN WHI(H °*

*SHOULD 4AVE C(AUSED AN ERROR.'

SEQ 0264
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CEXBDE .P11

— s b md cad D e e d _h i

AN LN N AN LN N NN AN
(v )

QARG

105622

105627
105627
105634
105642
105650
105656
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047522

040440
047522

103
042040

00
042514
047506
020101
0546524

027122

047125
052040
041522
040520
042440
020054
020107
020105
042524
020105
052123

052040
047522
051105
020127

= Onr—=— NN
(VT BV, TANT o AV, RV, 100 1o ¥

040520
020116
020110
042114
020105
042105
051105

000

042510
020101
054522
052111
041505
052040
040506

056
041101
020117
020105
044522
051122

EM144:

EM145:

5

MASS BUS TESTER HANDLER

LASCII

LASCII

LASCII

LASCII

LASCII

LASCIZ

LASCI]

LASCII

"CACHE DATA MEMORY PARITY (HECKERS TEST FAILED.'

<CRLF>'UNABLE TO FORCE A PARITY ERROR, USING '

'THE MAINTENANCE REGISTER,'<(RLF>

"AT THE GROUP ZERO,LOW BYTE, DATA PARITY (HECKER,®

<CRLF>'READING A DATA PATTERN WHICH SHOULD HAVE '

*CAUSED AN ERROR.'

"CACHE DATA MEMORY PARITY (HECKERS TEST FAILED.®

<CRLF>'UNABLE TO FORCE A PARITY ERROR, USING °

SEQ 0265




I 5
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CEXBDE .P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0266

17 020054 051525

11 020107

26 020105 040515 JASCIT  "THE MAINTENANCE REGISTER, '<(RLF>
11 062524 040516

16 020105 042522

044507 052123 051105

13292 106340 052101 052040 042510 _ASCI] 'AT THE GROUP ONE ,LOW BYTE, DATA PARITY (HECKER,'
13293 106346 0463640 047522 050125
13294 106354 047440 042516 046054
13205 106362 053517 061040 052131
13206 106370 026105 042040 052101
13297 106376 020101 040520 044522

13298 106404 054524 041460 042510

13299 106412 045503 051105 054

13300 106417 200 042522 042101 CASCI1 <CRLF>'READING A DATA PATTERN WHICH SHOULD HAVE °
13301 106426 047111 020107 020101

13302 106432 040504 040524 050040

13303 106440 052101 042526 047122

13304 106446 053440 044510 066103

13305 106454 051440 047510 046125

13306 106462 020104 040510 042526

13307 106470 040

13308 106471 103 052501 042523 .ASC1Z 'CAUSED AN ERROR.'*

13300 106476 020104 047101 042440

}%%}? 106504 051122 051117 000056

13312 106512 EMI46:

13313 106512 040503 044103 020105 _ASCI] 'CACHE DATA MEMORY PARITY (HECKERS TEST FAJLED.’
13314 106520 040504 040526 046440

13315 106526 046505 051117 020131

13316 106534 040520 044522 054524

13317 106542 041440 042510 045503

13318 106550 051105 020123 042524

13319 106556 052123 043040 044501

13320 106564 042514 027104

13321 106570 052600 040516 046102 JASCI] <CRLF>"UNABLE TO FORCE A PARITY ERROR, USING '
13322 106576 020105 047524 043040

13323 106604 051117 042503 040440

133264 106612 050040 051101 052111

13325 106620 020131 051105 047522

13326 106626 026122 052440 044523

13327 106634 043516 040

13328 106637 124 042510 046440 LASCII 'THE MAINTENANCE REGISTER,'<CRLF>
13329 106644 044501 052116 047105

13330 106652 047101 042503 051040

13331 106660 043505 051511 042524

13332 106666 026122 200

13333 106671 101 020124 044124 _ASCII 'AT THE GROUP ZERO,HIGH BYTE, DATA PARITY (HECKER,'
13334 106676 020105 051107 052517

13335 106704 020120 042532 047522

13336 106712 044054 043511 020110

13337 106720 054502 042524 020054

13338 106726 040504 040524 050040

13339 106734 051101 052111 020131

1330 106742 044103 041505 042513
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CExBDE .P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0267

106750 026122
106752 051200 040505 044504 CASCII  <CRLF>'READING A DATA PATTERN WwHI(H SHOULD HAVE °
106760 043516 0460440 042040
106766 052101 020101 040520
106776 052124 051105 020116
107002 0646127 020110
107010 044123
107016 044040
1070264 040503
107032 040440
107040 047522

107045 EMI47:
107045 103 041501 042
107052 042040 052101 020
107060 042515 047515 054
107066 050040 051101 052
107074 0201371 044103 0415

—
(W]
¥
—,

000002
AINI WA

11
o7
%2 042105 .ASC1Z °*CAUSED AN ERROR.'’
22

CASCI]1 "CACHE DATA MEMOKY PARITY CHECKERS TEST FAILED.®
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7123 200 047125 041101 LASCJ]I <CRLF>'UNABLE TO FORCE A PARITY ERROR, USING '

0
0
0
07152 054524 042440 051122
87160 051117 020054 051525
0
0
0
0

WA L AN N N N U AN N N

&
O

020105 040515 LASCII  'THE MAINTENANCE REGISTER,'<CRLF>
042526 040516
020105 042522
052123 051105

052040 042510 _ASCII 'AT THE GROUP ONE,HIGH BYTE, DATA PARITY (HECKER,®
047522 050125
042516 044054
020110 054502
020054 040504
050040 051101
044103
042513 026122
044504 _ASCI] <CRLF>'READING A DATA PATTERN WHICH SHOULD HAVE °*
107312 043516 040440 0642040
107320 052101 020101 040520
107326 052124 051105 020116
107334 044127 0415
107342 044123 0525
107350 044040 053
107356 040503 051
107364 040440 020
107372 047522 02

107377 200 04
107404 042520 05
107412 041440 05
107620 051122 05

7214
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042105 .ASCIZ 'CAUSED AN ERRCR.'

823}82 EM15S0: .ASCIZ <CRLF>'UNEXPECTED (PU ERROR TRAPPED TO VECTOR ERRVEC (&) °
042440
052040
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(ExBDE

13397
13398
13399
13400
13401

13402
13403
13404

PR
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107426
107434
1074642
107450
107456

107463
107470
107476
107504
107512
107520
107526
107534
107542

107544
107552
107560
107566
107574

107576
107604
107612
107620
107626

107630
107636
107644
107652
107660
107666
107674

107675
107702
107710
107716
107724

107727
107734
107742
107750
107756

13-MAR-80 09:59

107463
107463

042504
042440
044440
020105
000056

042504
042440
044440
020105
000056

042504

042520
052122

050120
020117
051117
042526
020451

051501
020123

0461501

(44526
051122
020116
051522

044526
051122
020116
050122

044526
051122
020116
040515
051525
042524

053105
051105
047111
051040

000

053105
051105
047111
052440
020123
044503

000

041502
040440
042040

042503
051117
044124
032060

042503
051117
044124
032060

042503
051117
044124
051523
052040
027122

054105
042523

020102
047502
042517

K
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5

MASS BUS TESTER HANDLER

EM151: _ASCIZ

EM152=EM151
EM153=EM157

EM154: .ASCIZ

EM155: .ASCIZ

EM156: .ASCIZ

EM160: .ASCIZ

EM161: ,ASCIZ

EM162: .ASCII

"MASS BUS WRITE HIT DID NOT INVALIDATE THE CACHE.'

"DEVICE ERROR IN THE RS04.'

'DEVICE ERROR IN THE RP04.'

'DEVICE ERROR IN THE MASS BUS TESTER.'®

'DEVICE ERROR IN THE RKO5.'

'DEVICE ERROR IN THE UNIBUS EXERCISER.'

/UBCB PE ABORT DOESN'T GO LOW OR/<(RLf>

SEQ 0268
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CEKBOE .P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0269

13453 110016 047123 052047 043440

13456 110024 020117 047514 020127

13455 110032 051117 200

13456 110035 111 020124 047504 LASCII /IT DOESN'T GET TO TMCC F33 OR E33 BAD/<CRLf>
13457 110042 051505 023516 020124

13458 110050 042507 020126 047524

13459 110056 052040 041515 020103

13460 110064 031505 020063 051117

13461 110072 042440 031463 061040

13462 110100 042101 200

13463 110103 117 020122 041125 LASCII /OR UBCB PARITY ERR DOESN'T GET TO TM(B E53/<CRLF>
1364 110110 041103 050040 051101

13465 110116 052111 020131 051105

134,66 110124 020122 047504 051505

13467 110132 023516 020124 042507

13468 110140 020124 047524 032040

13469 110146 041515 020102 032505

13470 110154 100063

13471 110156 051501 040440 046040 LASCIZ /AS A LOW OR E53(5) BAD/

13472 110164 053517 047440 020122

13473 110172 032505 024063 0264465

13474 110200 041040 042101 000

13675 110205 125 041502 020102 EM163: .ASCII /UB(B PARITY ERR DGESN'T GO LOW OR IT DOES/<CRLF>
13476 110212 040520 044522 054524

13477 110220 042440 051122 042040

13478 110226 042517 047123 052047

13479 110234 043440 020117 047514

13480 110242 020127 051117 044440

13481 110250 020124 047504 051505

13482 110256 200

1383 110257 116 052117 043440 .ASCIZ /NOT GET TO DAPE/

13484 110264 052105 052040 020117

13485 110272 040504 042520 000

13486 110277 106 050101 020105 EM164: .ASCIZ /DAPE E11(4) BAD OR TV06 DOESN'T GET TO THE ALU/
13,87 110306 030505 024061 024464

13488 110312 041040 042101 047440

13489 110320 020122 053124 033060

13490 110326 042040 042517 047123

13491 110334 052047 043440 052105

13492 110342 052040 020117 044124

13493 110350 020105 046101 000125

13694 110356 040504 042520 0642440 EM165: .ASCIZ /DAPE E7(1) BAD/

13495 110364 024067 024461 041040

13496 110372 042101 000

13497 110375 124 041515 020101 EM166: .ASCIZ /TMCA SEG+CON+PAR DOESN'T GO LOW ON ((BJ PARITY TRAP/
13,98 110402 042523 025507 047503

13499 110410 025516 040520 020122

13500 110416 047504 051505 023516

13501 110424 020124 047507 046040

13502 110432 053517 047440 020116

13503 110440 041503 045102 050040

13506 110446 051101 052111 020131

13505 110454 051124 050101 000

13506 110461 126 041515 020102 EM167: .ASCII /TMCB PART DOESN'T GO LOW OR DOES/<CRLF>
13507 110466 040520 052122 062040

13508 110474 042517 047123 052047
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(EKBDE .P11 13-MAR-B0 09:59 MASS BUS TESTER HANDLER SEQ 0270

13509 110502 043440 020117 047514

13510 110510 020127 051117 042040

13511 110516 042517 100123

13512 110522 047516 020126 042507 LASCIZ /NOT GET TO UBCB OR UB(B E18(1) BAD/
13513 110530 020126 047524 032440

13514 110536 041502 020102 051117

*3615 110544 052440 041502 020102

13516 110552 030505 024070 024461

15517 110560 041040 042101 000

13518 110565 124 041515 020101 EM170: .ASCIZ /TMCA E67(8) DOESN'T GO LOW ON MGMT/
13519 110572 033105 024067 024470

13520 110600 042040 042517 047123

13521 110606 052047 043440 020117

15522 110614 0475146 020127 0647117

13523 110622 0464640 046507 000124

13524 170630 066526 040503 042440 EM171: .ASCIZ /TMCA E67(12) DOESN'T GO LOW ON MGM™/
13525 110636 033466 030450 024462

13526 110644 042040 042517 047123

13527 110652 052047 043440 020117

13528 110660 047514 020127 047117

13529 110666 046440 046507 000124

13330 110674 046526 040503 062440 EM172: .ASCII /TMCA E68(6) DOESN'T GO LOW ON PAR TRP/<CRLF>
13531 110702 034066 033050 020051

13532 110710 047504 051505 023516

13533 110716 020124 047507 046040

13534 110726 053517 047440 020116

13535 110732 040520 020122 051124

13536 110740 100120

13537 110742 051117 042440 032464 LASCIZ /OR E45(4) BAD/

13538 110750 032050 020051 040502

13539 110756 000104

13540 110760 046524 040503 042440 EM173: .ASCIZ /TMCA E68(8) DOESN'T GO LOW ON PAR TRP/
13541 110766 034066 034050 020051

13542 110774 047504 051505 023516

13543 111002 020124 047507 046040

13544 111010 053517 047440 020116

13545 111016 040520 020122 051124

13546 111024 000120

13547 111026 046524 041503 050040 EM435: _ASCI] /TMCC PRIORITY CLEAR DIDN'T GO LOW OR DIDN'T/<CRLF>
13548 111034 044522 051117 052111

13549 111042 020131 046103 040505

13550 111050 020122 044504 047104

13551 111056 052047 043440 020117

13552 111064 047514 020127 051117

13553 111072 042040 042111 023516

13556 111100 100124

13555 111102 0462507 020124 044124 LASCIZ /GET THRU TMCA E43(2) ON ABORT CLEAR/
13556 111110 052522 052040 041315

13557 111116 020101 032105 024063

13558 111124 024462 047440 020116

13559 111132 041101 051117 020124

13560 111140 046103 040505 000122

13561 111146 052502 020123 041120 EM174: .ASCIZ /BUS PB DIDN'T GET TO UB(B PE ABORT /
13562 111154 042040 042111 023516

13563 111162 020124 042507 020124

13564 111170 047524 052440 041502
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ACHE #2 MACY11 30A(1052) 13-MAR-B0 10:38 PAGE 246
-MAR-80 09:59 MASS BUS TESTER HANDLER

020102 042520 060440
047502 052122 000
125 041502 020102 EM175: .ASCIZ /UBCB PARITY ERR DIDN'T GO LOW ON BUS PB/
040520 044522 054524
042440 051122 042040
062111 023516 020124
067507 046040 053517
047440 020116 052502
020123 041120 000

;:THESE ARE DATA HEADERS:

052040 051505 DH1: ASCIZ ' TEST.'<TAB>' GROUP.'<TAB>'PHYSICAL ADDR.'<TAB>'CALL AT PC.*

040
027124 020011 051107
052517 027120 050011
054510 044523 040503
020114 042101 051104
004456 040503 046114
040440 020124 041520

020040 042524 052123 DHZ: CASCI1 ' TEST.'<TAB>' GROUP.'<TAB>'ERROR ADDR REG.'<TAB>'ERROR REG.'<TAB>

004456 043440 047522
050125 004456 051105
047522 020122 042101
051104 051040 043505
004456 051105 047522
020122 042522 027107

122 043105 040440 LASCIZ 'REF ADDR.'<TAB>'TRAP AT PC.’
042104 027122 052011
040522 020120 052101
050040 027103 000

111334 DH3=DHZ
111334 DH4=DH2
040 052040 051505 DH5: ASCIZ ' TEST.'<TAB>'CALL AT PC.'<TAB>'READ.'

027124 041411 046101
020114 052101 050040
027103 051011 040505

027104 000
111435 DH6=DH5
111435 DH7-DH5
111435 DH10-DHS
040 052040 051505 DH11: ASCIZ ' TEST.'<TAB>' GROUP,'<TAB>'TRAP AT P(.'<TAB>'ERROR ADDR REG.'

0271264 020011 051107
052517 027120 052011
060522 020120 052101
050040 027103 042411
051122 051117 040440

SEQ 0271
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13-MAR-80

CEKBOE .P11 09:59 MASS BUS TESTER HANDLER SEQ 0272
13621 111532 042106 020122 042522

1225% 111540 027107 000

13626 111543 040 052040 051505 DH12:  .ASCII ' TEST.'<TAB>' GROUP.'<TAB>'(ALL Al PC.'<TAB>'TEST ADDR.'<TAB>
13625 111550 027124 020017 051107

13626 111556 052517 027120 041417

13627 111564 046101 020114 052101

*3628 111572 050040 027103 052011

13629 111600 051505 020126 042101

13630 111606 051104 004456

13631 111612 040504 040526 0536440 LASCIZ 'DATA WR. DATA READ."'

13632 111620 027122 042040 052101

13633 111626 020101 042522 042101

%%2%? 111634 000056

13636 111636 020040 042526 052123 DH13: LASCIT ' TEST.'<TAB>' GROUP,'<TAB>'=*DATA.'<TAB>'+DATA,'<TAB>
13637 111646 0064656 043440 047522

13638 111652 050125 004456 042052

13639 111660 052101 027101 025411

13640 111666 060504 040526 004456

13641 111674 051105 047522 020122 .ASCIZ 'ERROR COUNT.'

13642 111702 047503 047125 027124

}ggzz 111710 000

13645 111711 040 052040 051505 DH14:  .ASCII ' TEST.'<TAB>'(CA.L AT PC.'<TAB>'ERROR ADDR REG.
13646 111716 027124 041411 0461017

13647 1117264 020114 052101 050040

13648 111732 027103 042411 051122

13649 111740 051117 040440 042104

13650 111746 020122 042522 027107

13651 111754 052011 040522 020120 ASCII  <TAB>'TRAP AT PC.'<TAB>

13652 111762 052101 0500640 027103

13653 111770 011

13656 111771 105 051122 051117 .ASCI1Z 'ERROR REG.’

}gggg 111776 051040 043505 000056

13657 112004 020040 042526 052123 DOH1S5:  .ASCIZ ' TEST.'<TAB>'CALL AT PC.'

13658 112012 004456 040503 046114

13659 112020 040440 020124 041520

}ggg? 112026 000056

13662 112030 020040 042524 052123 DH16:  .ASCII ' TEST.'<TAB>' GROUP. " <TAB>'WROTE. '<TAB>'RFAD. '<TAB>
13663 112036 004456 043440 047522

13664 112044 050125 004456 051127

13565 112052 052117 027105 05101

13666 112060 040505 027104 01

13667 112065 101 0421046 020122 LASCIZ 'ADDR TESTED.'<TAB>'CALL AT PC.'

13668 112072 042524 052123 042105

13669 112100 004456 040503 046114

13670 112106 040440 020126 041520

}%2;5 112114 000056

1373 112116 020040 042524 052123 DH17:  .ASCII ' TEST.'<TAB>' GROUP. '<TAB>'ERROR AT P(.'<TAB>'READ.'<TAB>
13674 112126 004456 043440 047522

13675 112132 050125 004456 051105

13676 112140 047522 020122 052101
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050040
040505

m
042104
000056

112116

020040
004456
040440
006456
004456
050125
051104

000

040
027124
020114
027103
041505
051105
052101

020040
004456
040440
004456
052103
051104

107
051104
051122
043505

112251
112320

020040
004456
040440
004456
050125
051104

000

040
027124
020114
027103
052517
052123
044123
052111

027103
027104
027116
042522

042524
040503
020124
042522
043440
004456
051505

052040
041411
05210
042411
042524
047522
000056

042524
040503
020124
054105
042105
027123
052117
027123
051117
000056

042524
040503
020124

051505

052040
041411
052101
020011
027120
041101
042105

056

051011

on
040411
051523

052123
046114
041520
042101
047522
042101
027123

051505
046101
050040
050130
020104
020122

052123
046114
041520
042520
040440

o1
0460440
042411
051040

050040
051107
042411
044514
044040

C
1770 (ACHE #2 MACY11 30A(1052) 13-MAR-80 10:38 PAGE 248

MASS 8US TESTER HANDLER SEQ 0273

LASCIZ

DH20=DH17
DH21: LASCIZ

DHZ2Z: ASCIZ

DHZ23: LASCII

LASCIZ

DH24=DHZ2
DH25=DHZ3
DH26: LASCIZ

DH27: LASCII

*IN."<TAB>'ADDRESS.'

TEST.'< AB>'CALL AT PC.'<TAB>'READ.'<TAB>' GROUP.'<1AB>"ADDRESS."

TEST.'<TAB>'CALL AT PC.'<TAB>'EXPECTED ERROR AT.’

TEST.'<TAB>'CALL AT PC.'<TAB>'EXPECTED ADRS.'<TAB>

'GOT ADRS.'<TAB>'ERROR REG.'

TEST.'<TAB>'CALL AT PC.'<TAB>' GROUP.'<TAB>'ADDRESS.’

TEST.'<TAB>'CALL AT PC.'<TAB>' GROUP.'<TAB>'ESTABLILHED HIT.'
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1770 CACHE #2 MACY11 30A(1052) 13-MAR-80 10:38 PAGE 249

(EXBD-E 1
(EXBDE .P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0274l
13733 112531 060 052502 020124 LASC]Z ' BUT GOT HIT.®

13734 112536 047507 020124 044510 ‘
}%;gg 112544 027124 000

13737 112251 DH30=DH2?2

13738

13739 112320 DH31=DH23

13740

13741 112251 DH32=DH2?2

13742

}%;22 112320 DH33=DHZ3

13745 112547 040 052040 051505 DH34:  .ASCII ' TEST.'<TAB>'PC OF CALL."<TAB>'READ.'<TAB>'IN ADDRESS.'<TAB>
13746 112554 027124 050011 020103

13747 112562 043117 041440 066101

13748 112570 027116 051011 040505

137249 112576 027104 044411 020116

13750 112604 042101 051104 051505

13751 112612 027123 011

13752 112615 105 050130 041505 LASCIZ 'EXPECTED.'

}%;gz 112622 042524 027104 000

}gggg 112547 DH35=DH34

13757 112627 060 052040 051505 DH36:  .ASCIZ * TEST.'<TAB>'CALL AT PC.'<TAB>' GROUP. ' <TAB>'ADDRESS. "’
13758 112634 027124 041411 046101

13759 112642 020114 052101 050040

13760 112650 027103 020011 051107

13761 112656 052517 027120 040411

13762 112664 062104 042522 051523

}%;22 112672 000056

13765 112674 020040 042524 052123 DH37:  .ASCII ' TEST.'<TAB>' GROUP. '<TAB>'ERROR COUNT.'<TAB>

13766 112702 004456 043440 047522

13767 112710 050125 004456 051105

13768 112716 047522 020122 047503

13769 112724 047125 027124 011

13770 112731 052 041040 042101 LASCIZ ‘'~ BAD ADRS.'<TAB>'+ BAD ADRS.'

13771 112736 (040440 051104 027123

13772 112744 0256411 Q41040 042101

13773 112752 040440 051104 027123

13774 112760 000

13778

13777 112761 040 052040 051505 DH41:  .ASCIZ ' TEST.'<TAB>'(CALL AT PC.'<TAB>' GROUP. *<TAB>"ADDRESS. "’
13778 112766 027126 041411 046101

137279 112774 020114 052101 050040

13780 113002 027103 020011 051107

13781 113010 052517 027120 040411

13782 113016 042104 042522 051523

13783 113024 000056

13784

}%;gg 112761 DH42-DH41

13787 113026 020040 0642526 052123 DH&3:  .ASCII ' TEST.'<TAB>'CALL AT PC.'<TAB>'TRAP AT P(.'<TAB>' GROUP.'
13788 113034 004456 040503 046114
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CEKBD-E 11/70 CACHE #2 MACY'1 30A(1052) 13-MAR-80 10:38 PAGE 250
(EXBDE .P11 13-MAR-80 09:59 MASS BUS TESTER HANDLER SEQ 0275

13789 113042 040440 020124 0461520

“3790 113050 004456 051124 050101

13791 113056 040440 020124 041520

13792 113064 004456 043440 047522

13793 113072 050125 056

13794

}g;gg 113026 DH&40=DH43

13797 11307% 040 052040 051505 DH&44:  .ASCI1 ' TEST.'<TAB>'CALL AT P(C.'<TAB>'TRAP AT PC.'<TAB>
13798 113102 027124 0461411 046101

13799 113110 020114 052101 050040

13800 113116 027103 052011 040522

13801 113126 020120 052101 050040

13802 113132 027103 011

13803 113135 105 051122 051117 .ASCIZ ‘'ERROR ADRS REG.'<TAB>'ERROR REG.'’
13804 113162 040440 051104 020123

13805 113150 042522 027107 042411

13806 113156 051122 051117 051040

13807 113164 043505 000056

13808

1%3?3 113075 DH4 5=DH44

13811 113170 020040 042524 052123 DH46:  .ASCIZ ' TEST.'<TAB>'CALL AT PC.’
13812 113176 004456 040503 046114

13813 113206 040640 020124 041520

13814 113212 000056

13815

13816 113170 DH&4 7=DH46

13817

13818 113075 DH50=DH44

13819

13820 113075 DHS51=DH44

13821

13822 113170 DH52=DH46

13823

}%gsg 113170 DH53=DH46

13826 113214 020040 042526 052123 DHS4:  .ASCIZ ' TEST.'<TAB>'CALL AT PC.'<TAB>'ERROR COUNT.'®
13827 113222 004456 040503 066114

13828 113230 040440 020124 041520

13829 113236 004456 051105 047522

13830 113244 020122 047503 047125

13831 113252 027124 000

13832 113255 040 050040 020103 DHS5:  .ASCIZ / PC CCR/

13833 113262 020040 041440 051103

13834 113270 000

13835 113271 040 050040 020103 DH66:  .ASCIZ / PC CCR GROUP  TST-DATA-ADRS/
13836 113276 020040 041440 051103

13837 113304 020040 043440 047522

13838 113312 050125 020040 052040

13839 113320 052123 042055 052101

13840 113326 026501 042101 051522

13841 113334 000

13842 113335 040 050040 020103 OH71:  .ASCIZ / PC EXPCTD RECVD LOC/
13843 113342 020040 054105 041520

13844 113350 042124 000640 042522
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053103
0641517

040
020040
020040
051105
047522
042440
026504

000

040
020040
000122

05151

040
020040
051104

052101
051522
000

040
020040
051104
050111
020040

042120

040
027124
020114
027103
052517
042104
000056

113671

020040
004456
040440
0046456
004456

020104
000

050040
041440
020040
020040
050125
050130
032102

050040
046440

041520
044510
000

050040

026501
053050

050040
051440
020040
051104
041520
044525
024040
024522

052040
041411
052101
020011
027120
042522

042524
040503
020124
04050