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. ABSTRACT

THE PROGRAMS, CEKBC AND CEKBD, ARE INTENDED TCO BE USED AS
AIDS FOR THE REPAIR AND MAINTENANCE OF THE CACHE MEMORY
SYSTEM IN THE PDP 11/70 COMPUTING SYSTEM, THE AIM IS T0
DETECT AND REPORT FAILING COMPONENTS OF THE CACHE UNIT. THE
FAILURES ARE TYPICALLY IDENTIFIED WITH A FAILING CIRCJIT
WHEN THE REPORT IS MADE, BUT THE OVERALL DIAGNOSTIC
PHILOSOPHY HAS BEEN TO LOCATE THE FAILING MODULE (HEX BOARD)
OF WHICH THERE ARE FOUR (4) IN THE CACHE UNIT. NOTE THAT
WHEN A FAILURE IS REPORTED AND THE ASSOCIATED CIRCUIT
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:

c(B CACHE CONTROL BOARD

COP CACHE DATA PATHS BOARD

ADM CACHE ADDRESS MEMORY BOARD

DTM CACHE DATA MEMORY BOARD

THE PROGRAM CEKBC IS DESIGNED TO TEST THE FIRST TwO OF
THESES B0ARDS, WHILE CEKBD IS DESIGNED TO TEST THE LAST TWwO

NOTE THAT THOUGH THE TESTING HAS BEEN DIVIDED INTO TWG STAND
ALONE PROGRAMS, EACH ASSOCIATED WITH TWO MODULES, IT SHOULD
NOT B8E ASSUMED THAT A PARTICULAR MODULE IS WORKING AFTER
HAVING RUN ONLY ONE OF THE PROGRAMS! BOTH PROGRAMS SHOULD
BE RUN' FOR EXAMPLE, JUST RUNNING CEKBC WITHOUT ERROR DOES
NOT SULE OUT A FAILTY COMPONENT ON THE CCB (CACHE CONTROL)
TESTING HAS BEEN DIVIDED

INTO TWO PROGRAMS ONLY BECAUSE OF THE RESTRICTIONS OF CORE
SIZE RATHER THAN TO PROVIDE A MEANS OF TESTING TWO OF THE
BOARDS WITH ONE PROGRAM AND THE OTHER TWwO BOARDS WITH A
SECOND PROGRAM. NOTE THAT CEKBD IS DESIGNED TO RUN AFTER
CEKBC. IF THIS HIERARCHY IS NOT HEEDED, THAT IS IF (EKBD 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
PROCE SSORS.

l. REQUIREMENTS

2.1 EQUIPMENT = PDP 11/70 CPU WITH OPERATORS
CONSOLE LA30C OR EQUIVALENT TERMINAL.

2.2 STORAGE-BOTH PROGRAMS, CEKBC AND CEKBD, EACH
REQUIRE 13K TO LOAD, BUT THEY BOTH ALSO ASSUME THAT
{?E?E 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 C(PU IS FUNCTIONAL. THIS COULD IN SOME

CIRCUMSTANCES MEAN THAT THE CPU_ DIAGNOSTICS SHOULD
BE RUN BEFORE EITHER OF THESE DIAGNOSTICS. BUT A
FAULTY MEMORY SYSTEM MAY  PRECLUDE  THIS, SO
SITUATJONAL JUDGEMENT MUST BE USED. IF THE CPU 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
OIAGNOSTICS FIRST. THEN RUN THESE PROGRAMS IN
ORDER: CEKBC BEFORE CEKBD! IN FACT CEKBD ASSUMES
THAT MUCH OF WHAT IS TESTED IN CEKBC IS OPERATIONAL
FOR OOING ITS FAULT ANALYSIS.

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

L.OADING PROCEDURE

3.1 MFTHOD - BOTH CEKB(C AND CEKBD ARE LOADED FROM
HE XXDP MEDIA. REFER TO THE XXDP MANUAL FOR

FURTHER INFORMATION.
START ING PROCEDURE
4.1 CONTROL SWITCH SETTINGS (SEE 5.1
4.2 STARTING ADDRESS =~ 200

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

LOAD 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 (*()
ON THE TELETYPE OR TERMINAL (SEE 8.6
AND 5.2.7).

4.4 SPECIAL OPERATOR INTERVENTION OPTIONS - IFf

SWITCH 12 OF THE SWITCH REGISTER iS ON, THEN (EKBD
WwILL REQUIRE THE OPERATOR TO POWER THE MACHINE FIRST
DOWN AND THEN UP (SEE 5.1 AND 8.7).

W=

OPERATING PROCEDURE
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5.1 OPERATIONAL SWITCH SETTINGS FOR (EXBC:

SW<15>=1 MALT ON ERROR

SW<14>=] LOOP ON TEST ,

Sw<13>=1 INHIBIT ERROR TYPOUTS °

SW<12> NOT USED IN CEKBC

SW<11>=1 INHIBIT ITERATIONS

SW<10>=1 RING BELL ON ERROR

SW<9> =1 LOOP ON ERROR

SW<d> =1 LOOP FN TEST IN Sw<6:(>

SW<?> =1 SKIP EXECUTION OF TESTS WHICH USE
MEMORY MANAGEMENT.

SW<6:0> TEST NUMBER FOR LOOPING WHEN Sw<8>=1

CEXBD USES THE SAME SWITCH SETTINGS AS CEKBC EXCEPT:

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

5.2 SUBROUT INE ABSTRACTS - BOTH CEﬁBC AND CEKBD
USE THE FOLLOWING SUBROUTINES.

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

5.2.2 SCOPE - THIS SUBRUWUTINE IS CALLED (VIA AN 107

INSTRUCTION) AT THE BEGINNING OF THE EXECUTION OF
ALL THE TESTS. IT CONTROLS THE  OPERATIONAL
FUNCTIONS OF LOOPING ON TEST, ITERATION, AND SETING
UP FOR LOOPING ON ERRORS.

5.2.3 ERROR - THIS SUBROUTINE IS CALLED (VIA AN EM?

INSTRUCTION) TO TYPE OUT AN ERROR REPORT. IT
CONTROLS THE OPERATIONAL FUNCTIONS OF HALTING ON
ERROR, INHIBITING ERROR PRINT GUT, 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
O THROUGH 776 FOR THE PURPOSE OF CATCHING ANY
SPURIOUS TRAP TO A VECTOR. SUCH A TRAP WILL RESULT
IN A HALT AT THE TRAP VECTOR ADDRESS PLUS TWO (2).

5.2.5 TRAP - A NUMBER OF SUBROUTINES ARE CALLED BY
USING THE TRAP INSTRUCTION:

TYPE TO TYPE OUT AN ASCIZ STRING

TYPEOC TO TYPE OUT THE OCTAL FOR A 16-BIT BINARY
NUMBER ETC.
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5.2.6 POWER DOWN AND POWER UP - THIS SUBROUTINE IS

CALLED WHEN AN UNEXPECTED POWER DOWN OCCURS. WHEN SEQ 0007
POWER IS RETURNED (IF THE HALT SWITCH IS NOT ON) THE

ROGRAM WILL RESTART AFTER TYPING A MESSAGE.

.2.7 MONITOR OR LOADER RESTORE - WHEN THIS PROGRAM
S FIRST STARTED [T SAVES THE CONTENTS OF THE
1GHEST 1.5 (DEC) K OF MEMORY IN THE FIRST 2BK.
HESE LOCATIONS USUALLY CONTAIN THE LOADER OR
MONITOR OF THE SYSTEM. TO RESTORE THIS LOADER OR
MONITOR THE USER NEED ONLY TYPE CONTROL C (#() ON

=T e T

THE TERMINAL AND THAT MONITOR OR LOADER  WILL
AUTOMATICALLY BE RESTORED. AFTER THIS IS DONE THE
PROGRAM WILL HALT. NOTE THAT MANY OF THESE TESTS
WIPE OUT THE ORIGINAL CONTENTS OF THAT PART OF
MEMORY THEREFORE THE USER SHOULD TYPE CONTROL=C (*()
TO RESTORE THESE LOCATIONS AND AVOID HAVING TO
RELOAD HIS MONITOR OR LOADER.

5.3 OPERATOR  ACTION - ONLY THE  POWER uP
INVALIDATOR TEST IN PROGRAM (EKBD REQUIRES OPERATOR
INTERVENTION, IN THE FORM OF POWERING THE PROCESSOR
FIRST DOWN AND THEN UP, THIS TEST IS RUN ONLY IF
SW<12>=1 (SEE 4.4 AND 5.7).

ERRORS

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

6.2 ERROR RECOVERY - IF NONE OF THE ERROR
PERTAINENT OPERATIONAL SWITCHES ARE BEING USED THE
PROGRAM WILL EITHER RESUME THE TEST THAT MADE THE
ERROR CALL OR START EXECUTION OF THE TEST FOLLOWING
THE TEST DURING WHICH THE ERROR C(ALL WAS MADE
DEPENDING ON WHETHER OR NOT THE ERROR WHICH WAS
DETECTED (OR EVEN THE ERROR CALL ITSELF) WAS FATAL
TO THE TEST WHICH MADE THE ERROR CALL. IF THE HALY
DESCRIBED IN 6.7 ABOVE IS EVER EXECUTED THE USER CAN
RESUME, IF HE IS BRAVE, BY HITTING THF CONSOLE
CONTINUE SWITCH. [IF ANY OF THE PERTAINENT C(ONSOLE
SWITCH SETTING ARE SET SEE SECTION 5.1 FOR A
?gSﬁﬁ&?TION OF THE ACTION TAKEN WHEN AN ERROR C(CALL




RESTRICTIONS
7.1 STARTING RESTRICTIONS - NONE

7.2 OPERATING RESTRICTIONS ~ THE MONITOR OR LOADER
(OR WHAT EVER IS IN THE FIRST 28k QOF 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 TQ IT WHEN TESTING
IS DONE THAT MONITOR IS RESTORED AND CONTROL IS
GIVEN TO IT BY THE END OF PASS ROUTINE .$EOP.

SEQ 0008

MISCELLANEOUS

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

8.2 STACK POINTER ~ N BOTH PROGRAMS ° THE STACK
POINTER (R6) WILL BE INITIALIZED TO LOCATION 1100.

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

8.4 ITERATIONS ~ EACH TEST HAS BEEN ASSIGNED AN
ITERATION COUNT WHICH WILL DESIGNATE HOW MANY TIMES
THAT TEST IS TO BE EXECUTED ON FACH PASS. NOTE THAT
ON THE FIRST PASS THE ITERATION COUNT IS OVERIDEN BY
?Iggg élgs MAKING ITERATIONS MEANINGLESS ON THAT

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




8.6 RESTORING THE MONJTOR OR LOADER - FOR THE
USERS CONVENIENCE BOTH PROGRAMS SAVE EITHER THE
MONITOR OR LOADER (OR WHATEVER 1S IN THE HIGHEST
7.5K 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 CAN EITHER RESTART THE MONITOR OR REUSE
THE LOADER ETC.

8.7 POWER UP LOGIC TEST - THERE IS A CERTAIN PART
OF THE CACHE DEVICE WHICH REQUIRES A POWER DOWN
POWER UP SEQUENCE TO TEST. THIS TEST HAS BEEN
INCLUDED HERE AS AN OPTION ONLY BECAUSE IT REQUIRES
OPERATOR INTERVENTION. TO RUN THIS  TEST  SET
SW<12>=1 (CEKBD ONLY. SEE 5.1).

8.8 MEMORY MANAGEMENT RESTRICTIONS/OPTIONS - MANY
OF THE TESTS REQUIRE THE USE OF EXTENSIVE MEMORY

MANAGEMENT MAPPING FACILTIES. THESE TESTS MUST

ASSUME THE MEMORY MANAGEMENT (AND SOME OF THE MAPPING
B80X) IS OPERATIONAL. NORMALLY THESE TEST WILL 8E

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/QR THE

MAPPING. THIS HAS BEEN IMPLIMENTED USING SW<7>.

WHEN THIS SWITCH IS O NORMAL OPERATION IS

UNDERTAKEN, BUT WHEN SW<7>=1 THEN ANY TEST WHICH

MUST TURN ON THE MEMORY MANAGEMENT UNIT (THE MAPPING

BOX) WILL NOT BE RUN AND CONTROL WILL BE PASSED TO

THE NEX1 TEST!

8.9 CRITICAL DEPENDENCE OF SOME TESTS ON THE
CACHE REGISTERS = AS THE PROGRAMS RUN, FLACS ARE SET
WHICH DESIGNATE THE FUNCTIONALITY OF A  CACHE
REGISTER. iF A TEST DETERMINES 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 THAT A
?Eg%?TER THEY NEED IS BAD THEY WILL SKIP TO THE NEXT

PROGRAM DESCRIPTION
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9.1 CExBC

COPYRIGHT 1975,1979 OIGITAL _EQUIPMENT
CORPORATION MAYNARD, MASS. 01754

TEST 1

TEST 2

COPYRIGHT (C) 1975, 1979 DIGITAL
g?g%zﬂfNT CORP. MAYNARD, MASS.

PROGRAM BY ANTHONY S. VEZZA

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

CACHE REGISTERS RESPONSE TEST
REFERENCE EACH CACHE REGISTER MAKING

88?5 SUCH REFERENCES DO NOT TIME

CACHE RFGISTERS DATA PATH, READ

ZEROES TEST

TEST 3
TEST

THIS TEST CHECKS THE ABILITY OF THE
CACHE REGISTER DATA PATHS TO PASS
0'S BY FIRST WRITING THEN READING
0'S AT THE CONTROL AND MAINTENANCE
REGISTERS.

CACHE REGISTERS DATA PATH, READ ONES

THIS TEST PERFORMS A READ OF BOTH
THE HIGH ORDER AND LOW ORDER ERROR
ADDRESS REGISTER. THIS IS DONE TO
MAKE SURE THAT THE REGISTERS® DATA
PATHS CAN PASS ONES. NOTE THAT THE
LOW ORDER _ADDRESS REGISTER SHOULD
CONTAIN A 177740 AND THE HIGH ORDER
REGISTER  SHOULD  CONTAIN 000003;
THIS LEAVES THE DATA PATH LINE'S
BITS 2,3 AND 4 UNTESTED FOR THEIR
AVAILITY TO PASS ONES. THIS WILL BE
CHECKED [N THE COUNT PATTERN TST4,

SeEa 0010




;Eg} 4 CACHE CONTROL REGISTER COUNT PATTERN

THIS TEST RUNS A C(OUNT  PATTERN
THROUGH THE CACHE CONTROL REGISTER
FOR THE PURPOSE OF CHECKING OUT THE
DATA  RELIABILITY OF BOTH THE
REGISTER BITS AND THE DATA PATHS
LINES. IF THIS IS A KB11-CM (CPU
THEN BITS 9, 11, 13, AND 14 ARE ALSO
TESTED.

TEST 5 CACHE HIT/MISS AND CONTROL REGISTER
SIMPLE MISSES TEST

THIS IS A TEST OF THE HIT/MISS
REGISTER AND THE CONTRL REGISTER'S
ABILITY TO FORCE MISSES. ZEROES ARE
FLOATED THROUGH THE  HIT/MISS
REGISTER.

TES” 6 CACHE HIT/MISS AND CONTROL REGISTER
SIMFLL HIT TEST

THIS IS A TEST OF THE HIT/MISS
R.GISTER AND THE THE FORCE MISS BITS
OF THE CONTROL REGISTER. WHAT IS
DONE IS TO SEE IF ANY HITS AT ALL
ARE POSSIBLE WITH THE  CONTROL
REGISTER (CLEARED. THEN THE SAME IS
DONE WITH EACH GROUP DISABLE ONE_ AT
A TIME. BY DISABLED IS MEANT THAT
THE FORCE MISS BIT IS SET IN THE
CONTROL REGISTER FOR THE DISABLED
GROUP AND THE FORCE SELECT BIT IS
SET FOR THE OTHER GROUP.

TEST 7 CACHE  CONTROL  REGISTER, FORCE
SELECT~FORCE MISS, GROUP O TEST

THIS IS A TEST OF THE  CONTROL
REGISTER FUNCTIONS OF FORCE MISS AND
FORCE SELECTION. AN ADDRESS IS MADE
A HIT IN GROUP ONE; THEN ANOTHER
ADDRESS., WHOSE HIT WOULD BE MUTUALLY
EXCLUSIVE WITH THE FIRST ADDRESS IN
ONLY ONE GROUP, IS MADE A HIT WHILE
FORCING SELECTION OF GROUP ZERO;
THEN SEE IF THE FIRST ADDRESS IS
STILL A HIT IN GROUP ONE; FINALLY
TURN ON THE FORCE MISS GROUP ZERO
BIT AND SEE IF THE SECOND ADDRESS'
:{gSIN GROUP ZERQ CAN BE FORCED TO A
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TEST 10 CACHE  CONTROL  REGISTER, FORCE
SELECT~FORCE MISS, GROUP 1 TEST

THIS IS A TEST OF THE  CONTROL
REGISTER FUNCTIONS OF FORCE MISS AND
FORCE SELECTION. AN ADDRESS IS MADE
A HIT IN GROUP ZERO; THEN ANOTHER
ADDRESS, WHOSE HIT WOULD BE MUTUALL Y
EXCLUSIVE WITH THE FIRST ADDRESS IN
ONLY ONE GROUP, IS MADE A HIT WHILE
FORCING SELECTION OF GROUF ONE:
THEN SEE IF THE FIRST ADDRESS IS
STILL A HIT IN GROUP ZERO: FINALLY
TURN ON THE FORCE MISS GROUP ONE BIT
AND SEE IF THE SECOND ADDRESS' HIT
#TSSROUP ONE CAN BE FORCED TO A

;Eg; 11 CACHE HIT/MISS REGISTER  PATTERNS

THIS IS A TEST OF THE HIT/MISS
REGISTER WHICH FLOATS DIFFERENT
PATTERNS OF HITS AND MISSES THROUGH
THAT REGISTER.  THIS IS DONE FIRST
WITH BOTH GROUPS ENABLE; THEN WITH
GROUP ZERQ DISABLED THAT IS FORCING
SELECTION OF GROUP ONE AND FORCING
MISSES TO GROUP ZERO; FINALLY WITH
GROUP ONE DISABLED.

TEST 12 CACHE CONTROL AND HIT/MISS REGISTERS
EVALUATION ROUTINE

THIS IS NOT A TEST. THIS ROUTINE IS
USED TO LOOK AT THE RESULTS OF TST5
THROUGH TST10, WHICH TESTED THE
HIT/MISS REGISTER AND THE CONTROL
REGISTER. THOSE TESTS HAVE
SIGNALLED A BAD REGISTER USING THE
FLAGS, CONFLZ AND HIMFLZ,
REPRESENT ING THE CONTROL  AND
HIT/MISS REGISTERS RESPECTIVELY. [F
ONE OF THESE REGISTERS WAS FOUND TO
BE BAD THE FLAG SHOULD BE A -1.
WHILE A ZERO FLAG INDICATES THAT
THOSE TESTS FOUND THAT  REGISTER
FUNCTIONAL.  THIS ROUTINE LOOKS AT
THE FLAGS, CONFLZ2 AND HIMFLZ2, WHICH
ARE CONSIDERED TO BE LOCAL AND
TRANSFERS THE  INDICATORS THEY
CONTAIN TO THE GLOBAL FLAGS, CONFLG
AND HIMFLG. THESE GLOBAL FLAGS ARE
USED TO DESICNATE TO THE REST OF THE
PROGRAM  THE FUNCTIONALITY OR
DISFUNCTIONALITY OF THOSE REGISTERS.
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TEST 14
PATTERN

TEST 15

ACHE CONTROL LOGIC, ‘RANDOM® FLIP

THIS IS A TEST OF THE °"RANDOM’
CONTROL SIGNAL. A TEST IS MADE TO
INSURE THAT THE ‘RANDOM' FLIP-FLOP
IS NOT STUCK AND IS TOGGLED ONCE FOR
EVERY *BUST® CrCLE INITIATED BY THE
PROCESSOR.  °*BUST' IS BUS START, A
SIGNAL PRODUCED BY THE PROCESSOR
WHENEVER 1T THINKS IT IS ABOUT TO DO
A MEMORY CYCLE. THE RANDOM FLIP
FLOP IS USED IN THE CACHE TO
DETERMINE WHICH GROUP TO WRITE IN
THE EVENT OF A READ MISS CYCLE. IF
THIS FLIP FLOP IS SET THEN GROUP
ZERO IS WRITTEN; IF C(LEAR THEN
GROUP ONE IS WRITTEN.

gég?ﬁ MAINTENANCE REGISTER  COUNT

THIS TEST RUNS A COUNT  PATTERN
THROUGH THE MAINTENANCE REGISTER'S
BITS 15 70 4. THIS IS DONE TO
INSURE THAT THESE BITS ARE SETABLE
AND THAT THE DATA PATH TO THE
REGISTERS IS VIABLE. MISSES ARE
FORCED TO BOTH GROUPS SG THAT NO
CACHE DATA OR \DDRESS MEMORY ERRORS
SHOULD OCCUR. ALSO ANY CYCLES DONE
TO MAIN MEMORY ARE INSURED, BY
PROPER SELECTION OF INSTRUCTIONS, TO
RETURN DATA WITH THE PARITY BITS ON
SO AS TO NOT CAUSE MAIN MEMORY

PARITY ERRORS BY SETTING THE MAIN
MEMORY MAINTENANCE FUNCTION WHICH
WOULD EFFECTIVELY FORCE THE PARITY
BITS READ FROM MAIN MEMORY TO A ONE.
SINCE THESE PARITY ARE ALREADY ONES,
NO ERRORS SHOULD OCCUR.

CACHE MAINTENANCE AND ERROR

REGISTERS TEST 1

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR ON THE MAIN MEMORY ADDRESS AND
CONTROL LINES, AND ALSO A TEST Of
THE ERROR REGISTER'S ABILITY TO
APPROPRIATELY SET TO 104402. THE
REFERENCE CAUSING THIS ERROR WILL BE
?Q%EE FROM THE C(PU DIRECTLY TO THE
HE .

Sta 0013‘
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TEST 16 CACHE MA INTENANCE AND ERROR
REGISTERS TEST 2

THIS IS A TEST OQF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARI"Y
ERROR ON THE MAIN MEMORY EVEN WORD'S
LOW BYTE, WHEN THAT WORD IS THE
WANTED WORD IN THE PAIR GOTTEN FROM
MEMORY.

TEST 17 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 3

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABIL.!TY TO FORCE A PARITY
ERROR ON THE MAIN MEMORY EVEN WORD'S
HIGH BYTE, WHEN THAT WORD IS THE
WANTED WORD [N THE PAIR GOTTEN FROM
MEMORY .

TEST 20 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 4

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR ON THE MAIN MEMORY ODD WORD'S
LOW BYTE, WHEN THAT WORD IS THE
WANTED WORD IN THE PAIR GOTTEN FROM
MEMORY .

TEST 21 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 5

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR ON THE MAIN MEMORY ODD WORD'S
HIGH BYTE, WHEN THAT WORD IS THE
%[3 WORD IN THE PAIR GOTTEN FROM

TEST 22 CACHE MA INTENANCE AND ERROR
REGISTERS TEST 6

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
FRROR ON THE MAIN MEMORY EVEN WORD'S
LOW BYTE, WHEN THAT WORD IS THE
UNWANTED WORD N THE PAIR GOTTEN
FROM MEMORY.
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TEST 23 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 7

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR ON THE MAIN MEMORY ODD WORD'S
LOW BYTE, WHEN THAT WORD IS THE
UNWANTED WORD IN THE PAIR GOTTEN
FROM MEMORY .

TEST 24 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 10

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR IN THE CACHE ADDRESS MEMORY Of
GROUP ZERO, FOR THE LOW BYTE OF THE
ADDRESS WORD. ALSO TESTED IS THE
ERROR REGISTER'S ABILITY TO SET
CORRECTLY FOR THIS  ERROR. THE
REFERENCE RESULTING IN THIS ERROR 1S
?Q%EEDIRECTLY FROM THE (PU TO THE
HE.

TEST 25 CACHE MA INTENANCE AND ERROR
REGISTERS TEST 11

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR IN THE CACHE ADDRESS MEMORY OF
GROUP ZERO, FOR THE HIGH BYTE OF THE

ADDRESS WORD. ALSO TESTED IS THE
ERROR REGISTER'S ABILITY TO SET
CORRECTLY FOR THIS  ERROR. THE
REFERENCE RESULTING IN THIS ERROR IS
?ggsEDIRECTLY FROM THE C(PU TO THE

TEST 26 CACHE MA INTENANCE AND ERROR
REGISTERS TEST 12

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR IN THE CACHE ADDRESS MEMORY OF
GROUP ONE, FOR THE LOW BYTE OF THE
ADDRESS WORD. ALSO TESTED IS THE
ERROR  REGISTER'S ABILITY TO SET
CORRECTLY FfOR THIS  ERROR, THE
REFERENCE RESULTING IN THIS ERROR IS
?QEEEDIRECTLY FROM THE (PU TO THE
HE .

SEQ 0015




TEST 27 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 13

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR IN THE CACHE ADDRESS MEMORY OFf
GROUP ONE, FOR THE HIGH BYTE OF THE
ADDRESS WORD. ALSO TESTED IS THE
ERROR  REGISTER'S ABILITY TO SET
CORRECTLY FOR THIS  ERROR. THE
REFERENCE RESULTING IN THIS ERROR [S
?ADEEDIRECTLY FROM THE C(PU TO THE
ACHE.

TEST 30 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 14

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR IN THE CACHE DATA MEMORY OFf
GROUP ZERO, FOR THE LOW BYTE OF THE
DATA WORD. ALSO TESTED IS THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
FOR THIS ERROR. THE  REFERENCE
RESULTING IN THIS ERROR IS MADE
DIRECTLY FROM THE CPU TO THE CACHE.

TEST 31 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 15

THIS IS A TEST OF THE MAINTENANCE
REGISTER®S ABILITY TO FORCE A PARITY
ERROR IN THE CACHE DATA MEMORY OF
GROUP ZERO, FOR THE HIGH BYTE OF THE
DATA WORD. ALSO TESTED 1S THE ERROR
REGISTER'S ABILITY TO SET CORRE(TLY
FOR THIS ERROR. THE  REFERENCE
RESULTING IN THIS ERROR IS5 MADE
DIRECTLY FROM THE CPU TO THE CACHE.

TEST 32 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 16

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR IN THE CACHE DATA MEMOF’ OF
GROUP (ONE., FOR THE LOW BYTE OF THE
DATA WORD. ALSO TESTED IS THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
FOR THIS ERROR. THE  REFERENCE
RESULTING IN THIS ERROR IS MADE
DIRECTLY FROM THE (PU TO THE CACHE.

=@ 001¢



TEST 33 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 17

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR IN THE CACHE DATA MEMORY OF
GROUP ONE, FOR THE HIGH BYTE OF THE
DATA WORD. ALSO TESTED IS THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
FOR THIS ERROR. THE  REFERENCE
RESULTING IN THIS ERROR IS MADE
DIRECTLY FROM THE CPU TO THE CACKE.

TEST 34 CACHE MAINTENANCE , AND ERROR
REGISTERS TEST 20 '

THIS IS 4 TEST OF THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
AS THE RESULT OF A (PU REFERENCE
WHICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS AND
THROUGH THE UNIBUS MAP TO THE CACHE.
THE MAINTENANCE REGISTER IS USED TO
MAKE THAT REFERENCE CAUSE A MAIN
MEMORY ADDRESS AND CONTROL LINES
PARITY ERROR ON THE MAIN MEMORY BUS.

TEST 35 CACHKE MAINTENANCE AND ERROR
REGISTERS TEST 21

THIS IS A TEST OF THE  ERROR
REGISTER'S ABILITY TO SET CORRECTLY
AS THE RESULT OF A CPU REFERENCE
WHICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS AND
THROUGH THE UNIBUS MAP TO THE CACKE.
THE MAINTENANCE REGISTER IS USED 10
CAUSE A MAIN MEMORY DATA PARITY
ERROR ON THAT REFERENCE WHICH IS T0O
AN EVEN WORD IN THE PAJR, WHICH IS
ALSO THE WANTED WORD.

TEST 36 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 22

THIS IS A TEST OF THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
AS THE RESWLT OF A C(PU REFERENCE
WHICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS AND
THROUGH THE UNJBUS MAP TO THE CACHE.
THE MAINTENANCE REGISTER IS USED TO
CAUSE A MAIN MEMORY DATA PARITY
FRROR ON THAT REFERENCE WHICH IS TG
AN ODD WORD IN THE PAIR, WHICH IS
ALSO THE WANTED WORD.

£EC 0017



TEST 37 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 23

THIS IS A TEST  Of THE  ERROR
REGISTER'S ABILITY TO SET CORRECTLY
AS THE RESULT Of A C(PU REFERENCE
wHICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS AND
THROUGH THE UNIBUS MAP TO THE CACHE.
THE MAINTENANCE REGISTER IS USED TO
CAUSE A CACHE ADDRESS MEMORY PARITY
ERROR IN GROUP O ON THAT REFERENCE.
THE ERRCR IS ON THE LOW BYTE OF THAT
ADDRESS .

TEST 40 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 24

THIS IS A TEST Of THE  ERROR
REGISTER'S ABILITY TO SET CORRECTLY
AS THE RESULT OF A (PU REFERENCE
WHICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO TYHE UNIBUS AND

THROUGH THE UNIBUS MAP TO THE CACHE.
THE MAINTENANCE REGISTER IS USED TO
CAJSE A CACHE ADDRESS MEMORY PARITY
ERROR IN GROUP 1 ON THAT REFERENCE.
THE ERROR IS ON THE LOW BYTE OF THAT
ADDRESS .

TEST 41 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 25

f
THIS IS A TEST OF THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
AS THE RESULT OF A (PU REFERENCE
WHICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS AND
THROUGH THE UNIBUS MAP TO THE CACHE.
THE MAINTENANCE REGISTER IS USED TO
CAUSE A (ACHE DATA MEMORY PARITY
ERROR IN GROUP 0 ON THAT REFERENCE.
gggAERROﬂ IS ON THE LOW BYTE OF THAI

SEQ 0018



TEST &2 CACHE MA INTENANCE AND ERROR
REGISTERS "EST 26

TEST 43

TEST 44
TEST 1

THIS IS A TEST  OF THE  ERROR
REGISTER'S ABILITY TO SET CORRECTLY
AS THE RESULT OF A (PU REFERENCE
wHI(H RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS AND
THROUGH THE UNJBUS MAP TO THE (ACHE.
THE MAINTENANCE REGISTER IS USED TO
CAUSE A CACHE DATA MEMORY PARITY
ERROR IN GROUP 1 ON THAT REFERENCE.
TH$ ERROR [S ON THE LOW BYTE OF ThHAT
DATA .

CACHE ERROR REGISTER UNIBUS TIME OUT

THIS IS A TEST OF THE ERROR
REGISTER'S ABILITY TO COMPREHEND A
CPU TO UNIBUS THROUGH THE MAP TO THE
CACHE REFERENCE WHICH TIMES OUT IN
MAIN MEMORY. MANY SUCH NON-EXISTENT
MEMORY LOCATIONS ARE CONVIENTLY
GUARENTEED TO  EXIST! ALL THE
ADDRESSES ¢ROM 17000000 THROUGH
17777776 ARE ADDRESSES WHICH CAN NOT
EXiST. HERE __ONLY ONE OF THESE
ADDRESSES, 17777776, WILL BE USED TO
CAUSE A TIME OUT ON THE UNIBUS AN
gsg EEWSEQUENT ABORT 1O  VECTOR
veC.

NOTE: NEW MEMORY OPT]ONS MAKE 2048X
OF MEMORY A POSSIBILITY. IF SIZELOD
REG INDICATES THE PRESENCE OF MORE
THAN 1920k MEMORY, THE TEST WILL BE
MODIFIED SO THAT MEMORY MANAGEMENT
ATTEMPTS TO ACCESS ADDRESS 17760000.
THE UNIBUS MAP WILL NOT RESPOND 10
THIS ADDRESS (NOR SHOULD ANY UNIBUS
?EXEI&EJ% THUS GENERATING A UNIBUS

CACHE CONTROL REGISTER DISABLE TRAPS

THIS IS A TEST OF THE CONTROL
REGISTER'S ABILITY TO DISABLE A TRAP
OCCURRING AS THE RESULT OF A MAIN
MEMORY DATA PARITY ERROR IN THE
UNWANTED WORD OF THE  REFERENCED
PAIR., THE MAINTENANCE REGISTER IS
USED TO FORCE AN ERROR ON THE [(Ow
BYTE OF THE ODD WORD  WHEN
2§§§RE~UNG THE EVEN WORD OF THAT

TEST

SEQ 0019




TEST 45
TEST 2

TEST 46
TEST 3

TEST 47

CACHE CONTROL REGISTER DISABLE TRAPS

THIS IS A TEST OF THE  CONTROL
REGISTER'S DISABLE TRAPS FUNCTION.
IT 1S ATTEMPTED TO OISABLE A TRAP
RESULTING FROM A CACHE ADDRESS
MEMORY PARITY ERROR. THE
MAINTENANCE REGISTER WILL BE USED T0
FORCE THE ERROR ON THE LOW BYTE OF
THE ADDRESS, IN THE ADDRESS MEMORY
OF GROUP 0.

CACHE CONTROL REGISTER DISABLE TRAPS

THIS IS A TEST OF 1HE  CONTROL
REGISTER'S DISABLE TRAPS FUNCT]ON.
1T 1S ATTEMPTED TO DISABLE A TRAP
RESULTING FROM A CACHE MEMORY PARITY
ERROR. THE MAINTENANCE REGISTER
WILL BE USED TO FORCE THE ERROR ON
THE LOW BYTE OF THE , IN THE MEMORY
OF GROUP 0.

CACHE ERROR REGISTER LOCK UP TEST 1

THIS IS A TEST OF THE  ERROR
REGISTER'S ABILITY TO LOCK UP ON THE
FIRST ERROR WHEN A SERIES OF ERRORS
OCCUR. ALSO TESTED IS THE ERROR
ADDRESS'S ABILITY TO LOCK ON THE
ADDRESS OF THE FIRST ERROR IN A
SEQUENCE OF ERRORS. IN THIS TEST

TWO ERROR ARE FORCED ON TOP OF EA({H
OTHER, BNTH OF THEM WILL BE ERRORS
TO THE MAIN MEMORY WANTED WORD DATA
PARITY ERRORS! THE FIRST REFERENCE
RESULTING IN AN ERROR WILL BE MADE
FROM THE (PU TO THE ‘ACHE DIRECTILY,
THE SECOND ERROR WlLL BE BECAUSE UOF
A REFERENCE FROM THE (PU TO THE
CACHE DIRECTLY.

SEG 0020



TEST 50 CACHE ERROR REGISTER LG{K JP TEST ¢

TEST 51

TEST 52

THIS S A TEST OF THE  ERROR
REGISTER'S ABILITY TO LOCK UP ON THE
FIRST ERROR WHEN A SERIES OF ERRORS
OCCUR. ALSO TESTED S THE ERROR
ADDRESS'S ABILITY TO LOCK ON THE
ADDRESS OF THE FIRST ERROR IN A
SEQUENCE OF ERRORS. IN THIS TEST
TWO ERROR ARE FORCED ON TOP OF EA(CH
OTHER, BOTH OF THEM WILL BE ERRORS
TO THE MAIN MEMORY WANTED WORD DATA
PARITY ERRORS! THE FIRST REFERENCE
RESULTING IN AN ERROR WILL BE MADE
FROM THE CPU TO THE CACHE DIRECTLY,
THE SECOND ERROR WILL BE BECAUSE OFf
A REFERENCE FROM THE CPU TO THE
UNIBUS THROUGH THE MAPPING BOX TO
THE CACHE.

CACHE ERROR REGISTER LOCK UP TEST 3

THIS IS A TEST OF THE  ERROR
REGISTER'S ABILITY Y0 LOCK UP ON THE
FIRST ERROR WHEN A SERIES OF ERRORS
OCCUR. ALSO TESTED IS THE ERROR
ADDRESS'S ABILITY TO LOCK ON THE
ADDRESS OF THE FIRST ERROR N A
SEQUENCE OF ERRORS. IN THIS TEST
TWO ERROR ARE FORCED ON TOP OF EACH
?BHER, BOTH OF THEM WILL Bt ERRORS

THE MAIN MEMORY WANTED WORD DATA
PARITY ERRORS' THE FIRST REFERENCE
RESULTING IN AN ERROR WILL BE MADE
FROM THE CPU TO THE UNJBUS THROUGH
THE MAPPING BOX TO THE CACHE. THE
SECOND ERROR WILL BE BECAUSE Of A
g%gg§§~$E FROM THE CPU TO THE (ACHE
L -

CACHE ERROR REGISTER LOCK UP TEST 4

THIS IS A TEST OF THE  ERROR
REGISTER'S ABILITY TO LOCK UP ON THE
FIRST ERROR WHEN A SERIES OF ERRORS
OCCUR. ALSO TESTED IS THE ERROR
ADDRESS'S ABILITY TO LOCK ON THE
ADDRESS OF THE FIRST ERROR [N A
SEQUENCE OF ERRORS. IN THIS TEST
TWO ERROR ARE FORCED ON TOP OF EA(h
OTHER, BOTH OF THEM WILL BE ERRORS
TO THE MAIN MEMORY WANTED WORD DATA
PARITY ERRORS! THE FIRST REFERENCE
RESULTING IN AN ERROR WILL BE MADE
FROM THE (PU TO THE UN]BUS THROJGH

SEC 0021




THE MAPPING BOX TO THE CACHE. THE
SECOND ERROR wiLL BE BECAUSE OF A
REFERENCE FROM THE CPU TO THE UNIBUS
(T:HRWGHE THE MAPPING 80X TO THE
ACHE .

TEST S3 MAIN MEMORY DATA PARITY CHECKERS LOW
BYTE TEST

THIS IS A TEST OF THE TWwOo MAIN
MEMORY DATA PARITY CHECKERS FOR_THE
LOW BYTE, ONE FOR EACH OF THE EVEN
AND ODD WORD. THE MAINTENANCE
REGISTER IS USED TO FORCE_ A PARITY
ERROR AT EVERY DATA PATTERN, WHICH
HAS A ZERO PARITY BIT, THAT (AN BE
WRITTEN INTO AN 8-BIT BYTE. NOTE
THAT MAIN MEMORY HAS 0DD PARITY
WHICH MEANS THAT A BYTE WILL HAVE A
ZERO PARITY BIT IF THERE ARE AN ODD
NUMBER OF BITS SET (1) IN THAT BYTE.
THE PARITY BIT WOULD BE ONE (SET)
FOR A BYTE WHICH HAD NO BITS SET (1)
OR A BYTE WHICH HAD AN EVEN NUMBER
OF BITS SET (1). THE MAINTENANCE
FUNCTION FOR THE MAIN MEMORY DATA
PARITY (HECKERS WORKS IN SUCH A WAY
AS TO EFFECTIVELY FORCE THE BYTES
PARITY BIT TO ONE (SET), SO THAT If
THE PARITY BIT FOR THAT BYTE HAD
BEEN ZERO AN ERROR OCCURS! IF THE
BYTE'S PARITY BIT WAS ALREADY ONE
THEN NO ERROR OCCURS!

TEST 54 MAIN MEMORY DATA PARITY (HECKERS
HIGH BYTE TEST

THIS IS A TEST OF THE TWO MAIN

MEMORY DATA PARITY CHECKERS FOR THE
HIGH BYTE, ONE FOR EACH OF THE EVEN
AND 0ODC WORD.  THE MAINTENANCE
REGISTER IS USED TO FORCE_ A PARITY
ERROR AT EVERY DATA PATTERN, WHICH
HAS A ZERO PARITY BIT, THAT (AN BE
WRITTEN INTO AN 8-BIT BYTE. NOTE
THAT MAIN MEMORY HAS ODD PARITY
WHICH MEANS THAT A BYTE WILL HAVE A
ZERO PARITY BIT IF THERE ARE AN ODD
NUMBER OF BITS SET (1) IN THAT BYTE.
THE PARITY BIT WOULD BE ONE (SET)
FOR A BYTE WHICH HAD NO BITS SET (1)
OR A BYTE WHICH HAD AN EVEN NUMBER
OF BITS SET (1). THE MAINTENANCE
FUNCTION FOR THE MAIN MEMORY DATA

SEQ 0022




PARITY CHECKERS WORKS IN SUCH A WAY
AS TO EFFECTIVELY FORCE THE BYTES
PARITY BIT TO ONE (SET), SO THAT IF
THE PAR]JTY BIT FOR THAT BYTE HAD
BEEN 2ERO AN ERROR OCCURS! IF THE
BYTE'S PARITY BIT WAS ALREADY ONE
THEN NO ERROR OCCURS.

SEQ 0023
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LTITLE CEKBC-D 11/70 CACHE #1
;*COPYRIGHT (C) 1975, 1980

;«DIGITAL EQUIPMENT _CORP
; *MAYNARD, MASS. 0175
. W

v
t*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMA(
: *PACKAGE (MAINDEC-11-DZQAC~A5-1).

0 L]
A

- %

$TN=1

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

$ SWRMK =200

_SBTTL OPERATIONAL SWITCH SETTINGS

< %

i SWITCH USE

- % - - -em

e 15 HALT ON ERROR

I 14 LOOP ON TEST

o 13 INHIBIT ERROR TYPEOUTS

:x 11 INHIBIT ITERATIONS

. * 10 BELL ON ERROR

M 9 LOOP ON ERROR

. * 8 LOOP ON TEST IN SWR<6:0>

T 7 SKIP EXECUTION OF ALL TESTS THAT USE MEMORY MANAGEMENT
.SBTTL BASIC DEFINITIONS

;*INITIAL ADDRESS OF THE STACK POINTER wee 1100 nee

STACK=

KERSTK= STACK
SUPSTK= STACK-200
USESTK= STACK~300
.EQUIV EMT,ERROR

::FIRST ADDRESS OF THE STA(K

: tKERNEL STACK

: s SUPERVISOR STACK

J:USER STALK

::BASIC DEFINITION OF ERROR CALL

CEKBCD.P11 14-MAR-80 08:53
I
P4
3
4
p)
6
7
8
9
10 000001
1 160000
12 167400
13 000200
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33 001100
34 001100
35 000700
36 000600
57
38
39 177776
40
41 177774
42 177772
43 177570
44 177570
45
46
47 000011
48 000012
49 000015
20 000200
51
52
53 000000
54 000001
55 000002
56 000003

.EQUIV 10T, SCOPE ;sBASIC DEFINITION OF SCOPE CALL

PS= 177776 L 'PROCESSOR STATUS WORD

_EQUIV PS,PSW

STKLMI= 177774 ::STACK LIMIT REGISTER

PIRG= 177772 * 'PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 ::SWITCH REGISTER

DISPLAY=SWR

:*MISCELLANEOUS DEF INITIONS

HT= 11 ::CODE FOR HORIZONTAL TAB

LF= 12 :CODE LINE FEED

CR= 15 *:CODE CARRIAGE RETURN

CRLF= 200 1:CODE FOR CARRIAGE RETURN-LINE FEED

: *GENERAL PURPOSE REGISTER DEF INITIONS
RO= %0 ; sGENERAL REGISTER

R1= 1 ' GENERAL REGISTER
R2= y ¥4 ::GENERAL REGISTER
R3= 13 " 'GENERAL REGISTER

SEQ 0024
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58
59
60
61
6
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

R2OBBIRIRICISERIR
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000004
000005

000006
000007

100000

M

14-MAR-80 12:33 PAGE 3

BASIC DEFINITIONS

R4= %4

RS= X5

R6= X6

R7= X7
EQulv RO,R10
EQUIV R1,R11
.EQUIV R2.R12
EQUIV R3.R13
.EQUIV R4.R14
.EQUIV R5.R15
SP=%6

LEQUIV SP.KSP
.EQUIV SP,SSP
.EQUIV SP,USP
PC=X7

: ; GENERAL
; s GENERAL
;s GENERAL
; s GENERAL
; $ GENERAL
: : GENERAL
: 1 GENERAL
; s GENERAL
; + GENERAL
: : GENERAL

REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER

; ;KERNEL STACK POINTER
: ; SUPERVISOR STACK POINTER
; ;USER STACK POINTER

:*PRIORISY LEVEL DEFINITIONS

PRO=

;;PRIORITY LEVEL O
::PRIORITY LEVEL 1
::PRIORITY LEVEL 2
::PRIORITY LEVEL 3
::PRIORITY LEVEL 4
::PRIORITY LEVEL 5
::PRIOR]ITY LEVEL 6
::PRIORITY LEVEL 7

;%' 'SWITCH REGISTER'' SWITCH DEFINITIONS
100000

PR1= 40
PRZ= 100
PR3= 140
PR4= 200
PRS5= 240
PR6= 300
PR7= 340
Sw15=

Swis= 40000
swild= 20000
swiz2- 10000
swil= 4000
swio= 2000
Sw09= 1000
Sw08= 400
Swo7= 200
Swo6= 100
SW05= 40
Swo4= 20
swo3= 10
Swo2= 4
Swo1= 2

*DATA BIT DEFINITIONS (B1TO0 TO BIT15)
100000

BIT15=

SEQ 0025
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CEKBCD.P11 14-MAR-80 08:53 BASIC DEFINITIONS SEQ 0026
113 040000 BIT14= 40000
114 020000 BIT13= 20000
115 010000 BITi2= 10000
116 004000 BIT11= 4000
117 002000 BIT10= 2000
118 001000 BIT09= 1000
119 000400 BIT08= 400
120 000200 8IT07= 200
121 000100 BIT06= 100
122 000040 BITOS= 40
123 000020 BITO4= 20
124 000010 BIT03= 10
125 000004 BIT02= 4
126 BITO1= 2
127 000001 BITO0= 1
128 _EQUIV BIT09,BIT9
129 _EQUIV BITO8.BIT8
130 .EQUIV BIT07.B1T7
131 _EQUIV BIT06.BIT6
132 "EQUIV BIT05.BITS
133 _EQulv BIT04.BIT4
134 "EQUIV BIT03.BIT3
135 .EQulv BIT02.BIT2
134 _EQuIv BITO1.BITI
1%; .EQUIV BIT00.BITO
139 :*BASIC "'CPU'' TRAP VECTOR ADDRESSES
140 000004 ERRVEC= 4 :;TIME OUT AND OTHER ERRORS
141 000010 RESVEC= 10 “RESERVED AND ILLEGAL INSTRUCTIONS
142 000014 TBITVEC=14 STUBIT
143 000014 TRTVEC= 14 **TRACE TRAP
144 000014 BPTVEC= 14 * “BREAKPOINT TRAP (BPT)
145 000020 I0TVEC= 20 * UINPUT/OUTPUT TRAP (I0OT) #+SCOPEw*
146 000024 PWRVEC= 24 : :POWER FAIL
147 000030 EMTVEC= 30 “'EMULATOR TRAP (EMT) *xERROR#*
148 000034 TRAPVE (=34 S STRAP'* TRAP
149 000060 TKVEC= 60 TTY KEYBOARD VECTOR
150 000064 TPVEC= 64 SITTY PRINTER VECTOR
151 000114 CACHVEC=114 CACHE ERROR INTERRUPT VECTOR
152 000240 PIRQVEC=240 * 'PROGRAM INTERRUPT REQUEST VECTOR
122 000250 MMVEC= 250 * *MEMORY MANAGEMENT VECTOR
%gg .SBTTL CACHE REGISTER DEFINITIONS
157
158 177740 LOADRS = 177740 ::LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
159 177742 HIADRS = 177742 “'UPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
160 177744 MEMERR = 177744 *{CACHE ERROR REGISTER
161 177766 CONTRL = 177746 *'MEMORY CONTROL REGISTER
162 177750 MAINT - 177750 * MEMORY MAINTENENCE REGISTER
}22 177752 HITMIS - 177752 TTHIT MISS REGISTER '*'* IMPLIES WIT IN CACHE
165
;2% .SBTTL CPU REGISTER DEF INITIONS
168
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169
170
171
172
173
174
175
176
177
178
179
180
181

182
183
184
185
186
187
188
189
190
191

192
193
194
195
196
197
198
199
200
201
202
203
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226

177760
177762

*77764
177766

177572
177574
177576
172516

177600
177602
177604
177606
177610
177612
177614
177614

177620
177622
177624
177626
177630
177632
177634
177636

177640
177642
177644
177646
177650
177652
177654

MACY11 30A(1052)

14-MAR-80 08:53

B 3
14-MAR-80 12:33 PAGE 5
CPU REGISTER DEFINITIONS

SIZELO = 177760 ::MEMORY SIZE REGISTER NUMBER TO PUT INTU A PAR
::T0 GET TO THE LAST 32 WORDS OF MEMORY

SIZEHI = 177762 ::HIGH SIZE REGISTER, RESERVED FOR FUTURE USE
::CURRENTLY ALL ZERO

SYSTID = 177764 ::SYSTEM ID REGISTER

CPUERR - 177766 ::CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

;:THE TRAP TO ERRVEC (000004)

.SBTTL MEMORY MANAGEMENT DEF INITIONS

s *MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

MMRO= 177572
MMR1= 177574
MMR2= 177576
MMR3= 172516
.EQUIV MMR(,SRO
.EQUIV MMR1,SR1
.EQUIV MMRZ2,SRZ
.EQU]V MMR3_SR3

;*USER "'I'* PAGE DESCRIPTOR REGISTERS

UIPDRO= 177600
UIPDR1= 177602
UIPDR2= 177604
UIPDR3= 177606
UIPDRe= 177610
UIPDRS= 177612
UIPDRG= 177614
UIPDR7?= 177616

;*USER ‘D'* PAGE DESCRIPTOR REGISTORS

UDPDRO= 177620
UDPDR1= 177622
UDPDR2= 177624
UDPDR3= 177626
UDPDR4= 177630
UDPDRS= 177632
UDPDR6= 177634
UDPDR7= 177636

;*USER ''I'* PAGE ADDRESS REGISTERS

UIPARO= 177640
UIPAR1= 177642
UIPARZ= 177644
UIPAR3= 177646
UIPAR4= 177650
UIPARS= 177652
UIPARG= 177654

SEQ 0027
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225
226
227

177656

277660
177662
177664
177666
177670
177672
177674
177676
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2216
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172220
172222
172224
172226
172230
172232
172234
172236

172240
172242
172244
172246
172250
172252
172254
172256

172260
172262
172264
172266
172270
172272
172276
172276

MACY11 30A(1052)
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14-MAR-80

UIPAR7=

:*USER 'D’' PAGE ADDRESS REGISTERS

UDPARO=
UDPAR1=
UDPARZ2=
UDPAR3=
UDPAR4=
UDPARS=
UDPARG=
UDPAR7=

;*SUPERVISOR ''I'' PAGE DESCRIPTOR REGISTERS

SIPDRO=
SIPDR1=
SIPDRZ2=
SIPDR3=
SIPDR4=
SIPDRS=
SIPDR6=
SIPDR7=

:*SUPERVISOR ‘D'’ PAGE DESCRIPTOR REGISTERS

SDPDRO=
SDPDR1 =
SDPDRZ=
SDPDR3=
SDPDRéG=
SDPDR5=
SDPDRG=
SDPDR?7=

;*SUPERVISOR '‘I'' PAGE ADDRESS REGISTERS

SIPARO=
SIPARI=
SIPARZ=
SIPAR3=
SIPAR4L=
SIPARS=
SIPARG=
SIPAR7=

;*SUPERVISOR ‘D'' PAGE ADDRESS REGISTERS

SDPARO=
SDPAR1 =
SDPARZ=
SDPAR3=
SDPAR4 =
SDPARS=
SDPARG=
SDPAR?7=

177656

177660
177662
177664
177666
177670
177672
17774
177676

172200
172202
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172220
172222
172224
172226
172230
172232
172234
172236

172240
172242
172264
1722646
172250
172252
172254
172256

172260
172262
172264
172266
172270
172272
172276
172276

C
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MEMORY MANAGEMENT DEF INITIONS

SEQ 0028
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172336

172340
172342
172344
172346
172350
172352
172354
172356

172360
172362
172364
172366
172370
172372
172374
172376

170200

MACY11 30A(1052)

0D 3
14-MAR-80 12:33 PAGE 7
MEMORY MANAGEMENT DEF INITIONS

:«KERNEL ''I'* PAGE DESCRIPTOR REGISTERS
K IPDRO=

17
KIPDR1= 172302
KIPDRZ= 172304
KIPDR3= 172306
KIPDR4= 172310
KIPDRS= 172312
KIPDRG= 172314
KIPDR7= 172316
;*KERNEL 'D'‘ PAGE DESCRIPTOR REGISTERS
KDPDRO= 172320
KDPDR1= 172322
KDPDR2= 172324
KDPDR3= 172326
KDPDR&= 172330
KDPDR5= 172332
KDPDR6= 172334
KDPDR7= 172336

;*KERNEL '‘I'" PAGE ADDRESS REGJISTERS

KIPARO= 172340
KIPARY= 172342
KIPARZ= 172344
KIPAR3= 172346
KIPARG= 172350
KIPARS= 172352
KIPARG= 172354
KIPAR7= 172356

:*KERNEL "D'' PAGE ADDRESS REGISTERS

KDPARO= 172360
KDPAR1= 172362
KDPARZ2= 172364
KDPAR3= 172366
KDPARG= 172370
KDPARS= 172372
KDPARG= 172374
KDPAR7= 172376

LSBTTL 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

SEQ 0029
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170202
170204
179206
170210
170212
170214
170216
170220
170222
170224
170226
170230
170232
170234
170226
170240
1702642
170244
170246
170250
170252
170254
170256
170260
170262
170264
170266
170270
170272
170274
170276
170300
170302
170304
170306
170310
170312
170314
170316
170320
170320
170324
170326
170330
170332
170334
170336
170340
170342
170344
170346
170350
170352
170354
170356
170360

E
14-MAR-80 12:33 PAGE 8

3

UNIBUS MAP REGISTER DEFINITIONS

MAPH00
MAP{ 01
MAPH(1
MAPL Q2
MAPHOZ
MAPL 03
MAPHO3
MAPL 04
MAPHO04
MAPLOS
MAPHOS
MAPL 06
MAPH06
MAPLOQ7
MAPH(O?7
MAPL 10
MAPH10
MAPL 11
MAPH1 1
MAPL 12
MAPH12
MAPL 13
MAPH13
MAPL 14
MAPH14
MAPL 15
MAPH15
MAPL16
MAPH16
MAPL17
MAPH17
MAPL 20
MAPHZ2(0
MAPLZ21
MAPHZ 1
MAPL 22
MAPH?2?2
MAPL 23
MAPHZ3
MAPL 24
MAPHZ24
MAPL 25
MAPHZ25
MAPL 26
MAPH26
MAPL 27
MAPH?27
MAPL 30
MAPH30
MAPL 31
MAPH31
MAPL 32
MAPH3?2
MAPL 33
MAPH33
MAPL 34
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~
O
Y
QO
~o

SNNTNTNTN NN NN
joleleleololelolelele
LN LN NN N VLV ¥V
POROMNINY = = = 20O
RO NOOON

SE@ 0030
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CEKBCD.P11 14-MAR-80 08:53 UNIBUS MAP REGISTER DEF INITIONS SEQ 0031

393 170362 MAPH34 = 170362

394 170364 MAPL 35 = 170364

395 170366 MAPH3S = 170366

396 170370 MAPL 36 = 170370

397 170372 MAPH36 = 170372

398 170374 MAPL37 = 170374

399 170376 MAPH37 = 170376

400 .EQUIV MAPLOO ,MAPLQ

401 .EQUIV  MAPHOO ,MAPHO

402 LEQUIV MAPLOT.MAPL1

403 (EQUIV MAPHO1,MAPH1

404 .EQUIV MAPLOZ2,MAPL?

405 .EQUIV MAPHOZ2 ,MAPH?

406 .EQUIV MAPLO3 MAPL3

407 .EQUIV MAPHO3,MAPH3

408 LEQUIV  MAPLO4 ,MAPLS

409 (EQUIV  MAPHO4 ,MAPH4

410 .EQUIV MAPLOS .MAPLS

411 .EQUIV MAPHQS5 ,MAPHS

412 LEQUIV MAPLOG.MAPLG

£13 LEQUIV  MAPHOG ,MAPHE

414 .EQUIV MAPLO7,MAPL?

415 .EQUIV MAPHO7 ,MAPH?

416

417

418

419

420

421

422

423

424

425

426

427 000011 TAB=11

428 000044 SIMO=44

429 000030 SOM1=30

430 000054 SIMOM1=54

43 000034 SOMOM1 =34

432 000014 MIMO=14

433 000014 MOM1=M1MO

434 160000 TESTR1=140000

435 142000 TESTR2=142000

2§$ 144000 TESTR3=144000

gg .SBTTL 1RAP (AT(CHER

440 000000 .=0

641 swALL UNUSED LOCATIONS FROM & = 776 CONTAIN A "".+2 HALT'

442 :«SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS

225 :«[OCATION O CONTAINS O TO CATCH JMPROPERLY LOADED VECTORS
'

L45 .SBTTL STARTING ADDRESS(ES)

wst 000200 .=200

4«48 000200 000137 003014 JMP aNSTART ;2 JUMP TO STARTING ADDRESS OF PRUGRAM




G
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CEXB(D.P11 14~MAR-80 08:53 STARTING ADDRESS(ES) SEQ 0032

649

‘50 .'"t‘it.!'ii‘i‘iﬂﬁﬁﬁ..""i!'tiililtiﬂilﬂt.lt'lll.tt't.'ttlt'.lttt
451
22% _SBTTL ACT11 HOOKS
Zgé -xTHE FOLLOWING LOCATIONS ARE SETUP TG BE USED WITH ACT11
. w

456 "«LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL
457 “«END OF THE PROGRAM.
458 "«LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
459 " ~AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARJOUS BITS
‘2? “aTO A ONE OR A ZERO. THE BITS USED AND THERE MEANING AKE :
[N .
462 e BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
22; “ =0 NO POWER FAIL DESIRED

+ M
465 ta BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
2gg i =0 RUN TIME IS NOT MEMORY SIZE DEPENDENT
223 e BITS 13-0 MUST BE ZERQ'S
470 000204 $SVPC=. - :SAVE LOCATION COUNTER
471 000046 =46 “2SET LOCATION COUNTER
472 000046 027314 "WORD  SENDAD T2SET LOC.46 TO ADDRESS SENDAD
“73 000052 ©=52 " SET LOCATION COUNTER
474 000052 000000 WORD O “SSET LOC.52 10 ZERO
475 000204 " =$SVPC . RESTORE LOCATION COUNTER




H
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CexBCD

477
478
479
480
481

482
483
484
485
486
487
488
489
490
91

692
493
494
495
496
697
458
499
500
501

502
503
504
505

506
507
508
509
510
511

512
513
514

515

516
517

P11

888888888333
RBFF RN ROR8S

14~MAR-80 08:53

001100

000000 000000

ACT11 HOOKS
;:titttttttttttttﬁttﬁttttttttttt-ttttttttttttttttttatt'tttt'ttnt-
COMMON TAGS
TABLE CONTAINS VARIOUS COMMON STORAGE (LOCATIONS

IN THE PROGRAM.

LSBTTL
:wTHIS
:=USED

.=1100
$CMTAG:
$PASS: .WORD
$TSTNM: .BYTE
$ERFLG: .BYTE
$ICNT: .WORD
SLPADR: .WORD
$LPERR: .WORD
$ERTTL: .WORD
S$ITEMB: .BYTE
SERMAX: .BYTE
$ERRPC: .WORD
$GDADR: .WORD
$8BDADR: .WORD
$GDDAT: .WORD
$BDDAT: .WORD

.WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TPB: 1727566
$NULL: .BYTE
SFILLS: .BYTE
$FILLC: .BYTE
$TPFLG: .BYTE
SREGAD: .WORD
$REGO: .WORD
$REG1: .WORD
$REGZ: .WORD
$REG3: .WORD
$SREGL:  .WORD
$REGS5: .WORD
$REG6: .WORD
$SREG7: .WORD
$SREGI0: .WORD
$SREG1T1: .WORD
$REG12: .WORD
$REG13: .WORD
$REG14: .WORD
$REG1S5: .WORD
$REG16: .WORD
$REG17: .WORD
$REG20: .WORD
$REG21: .WORD
$REGZZ: .WORD
$SREGZ3: .WORD
$TMP(O: L WORD

elolelelelelnloalolololalelsls)

lolalalalelalalelelelalelelwlelelslolelanla) OOR‘)NO

;:START OF
:;CONTAINS
:;CONTAINS
2 CONTAINS
:;CONTAINS
: :CONTAINS
:;CONTAINS
: :CONTAINS
: ;CONTAINS
: CONTAINS
: :CONTAINS
; ;CONTAINS
; ;CONTAINS
; ; CONTAINS
2 JCONTAINS

COMMON TAGS

PASS COUNT

THE TEST NUMBER

ERROR FLAG

SUBTEST ITERATION COUNT
SCOPE LOOP

SCOPE RETURN FOR ERRORS
TOTAL ERRORS DFTECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST
PC OF LAST ERROM INSTRUCTION
OfF °GOOD° DATA

Of °'BAD' DATA

*GO0D* DATA

'BAD' DATA

: :RESERVED~-NDOT T0O BE USED
J:TTY KBD STATUS

::TTY KBD BAFFER

:2TTY PRINTER STATUS REG.
::TTY PRINTER BUFFER REG.

; :CONTAINS
2 2CONTAINS

NULL CHARACTER FOR FILLS
& OF FILLER (HARACTERS REQUIRED

;2 INSERT FILL CHARS. AFTER A 'LINE FEED"’
2 'TERMINAL AVAILABLE'® FLAG (BIT<07>-0 YES)

;s CONTAINS THE

FROM

;:MICH  (SREGO) WAS OBTAINED

:2CONTAINS ({SREGAD) +()
: :CONYAINS ((SREGAD)+2)
2 :CONTAINS ((SREGAD)+4)
: :CONTAINS ((SREGAD) +6)
; :CONTAINS ((SREGAD)+10)
: :CONTAINS ((SREGAD)+12)
2:CONTAINS ((SREGAD)+14)
::CONTAINS ((SREGAD)+16)
::CONTAINS ((SREGAD)+20)
::CONTAINS ((SREGAD)+22)
::CONTAINS ((SREGAD)+24)
s CONTAINS ((SREGAD) +26)
: :CONTAINS ((SREGAD) +30)
- :CONTAINS ((SREGAD)+32)
: :CONTAINS ((SREGAD)+34)
;CONTAINS ((SREGAD) +36)
::CONTAINS ((SREGAD) +40)
:CONTAINS ((SREGAD) +42)
: :CONTAINS ((SREGAD) +44)
::CONTAINS ((SREGAD)+46)
:+JSER DEFINED

SEQ 0033
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CexB(D.

P11

001226
001230
001232
001234
001236
001240
001242
001244
001246
001250
001252
001254
001256
001260
001262
001264
001266
001270
001272
001274
001276
001300
001304
001305
001306
001310
001311
001312
001313

MACY11 30A(1052)

000377

I
14-MAR-80 12:33 PAGE 12

COMMON TAGS

$TMPT: .WORD 0 ;JUSER DEF INED
$TMPZ:  .WORD 0 :JUSER DEF INED
$TMP3: _WORD O ::USER DEF INED
$TMPL: WORD O ::USER DEF INED
$TMPS: _WORD O ;JUSER DEF INED
$TMPG: .WORD 0 ;JUSER DEF INED
$TMP7: .WORD 0 ;:USER DEF INED
$TMP10Q: ,WORD 0 : JUSER DEF INED
$TMP11: .WORD 0 :JUSER DEF INED
$TMP12: .WORD O : JUSER DEF INED
$TMP13: .WORD 0 : :USER DEF INED
STMP14: .WORD 0 :;USER DEF INED
$TMP15: _WORD 0 ; :USER DEF INED
STMP16: .WORD 0 :JUSER DEF INED
$STMP17: WORD O ::USER DEF INED
$TMP20: .WORD 0 ::USER DEF INED
STMP21: .WORD 0 :JUSER DEF INED
$STMP22: .WORD O : :USER DEF INED
$TMP23: WORD O ::USER DEF INED
STIMES: O JIMAX. NUMBER OF ITERATIONS
$ESCAPE :0 *ESCAPE ON ERROR
$BELL: .ASCIZ <207><377><377> ..CODE FOR BELL
$QUES: .ASCII 7%/ :;QUESTION MARK
$CRLF: L.ASCII <15 ;:CARRIAGE RETURN
SLF: ASCIZ <12 :;LINE FEED

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

MFPT=7

v

SEQG 0034
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CExBCD
565

620

L1

001314

001314
001322

001324
001332

001334
001342

001344
001352

001354
001362

001364
001372

001374
001402

001404
001412

001414
001422

001424
001432

001434
001442

001444

036474
051775

050046

000000

000000

000000

000000

000000

000000

000000

000000

050121

052172

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

052204

COMMON TAGS

;:ltttttttttttttttttittttttttﬁtttttttttttt-tntatntttttttttt-tt-t-

.SBTTL ERROR POINTER TABLE

:«TH]S TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OCCUR.
;*THE INFORMATION 1S OBTAINED BY USING THE INDEX NUMBER FOUND IN
S«LOCATION SITEMB, THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS CERTINENT.

J«NOTET :
:*NOTEZ:

EM
DH
DT
DF

» % » ®

]
[ ]
.
L4
L

$ERRTA:

IF SITEMB IS O THE ONLY PERTINENT DATA IS ($ERRP(C).

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

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

;;POINTS TO THE DATA FORMAT

;ERROR TABLE FOR ERROR TYPE OQUT:

;ITEM T
.WORD

JITEM O
. WORD

JITEM O
. WORD

JITEM O
WORD

ITEM O
.WORD

JITEM O
.WORD

JITEM O
.WORD

JITEM O
.WORD

ITEM O
JITEM O
.WORD

;ITEM O
.WORD

SITEM 14
.WORD

EM1,DH1,DT1,DF1
0,0,0.0
0.0.0.0
0.0.0.0
0.0.0.0
0.0.0.0
0,0,0.0
0,0.0.0
0.0.0.0
0.0.0.0
0.0.0.0

EM16,DH14,DT14,DF 14

SEQ 0035




(EXBC=D 11/70 CACHE #}

CExBCD

621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637

L1
001452

001454
001462

001464
001472

001476
001502

001504
001512

001514
001522

001524
001532

001534
001542

001544
001552

001554
001562

201564
001572

001574
001602

001604
001612
001614
001622

001624
001632

001634
001642

001644
001652

001654
001662

001664
001672

14-MAR-80

€5200?

036620
052006

000000
00000

000000
000000

MACY11 30A(1052)

08:53

050214

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

052220

000000

000000

000000

00000C

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

14-MAR~80

:ITEM 15

JITEM O

JITEM O
SITEM Q
ITEM O

ITEM O

JITEM O

JITEM O

WORD

JITEM O
JITEM O
:ITEM O
JITEM O

;ITEM O

.WORD

CITEM O

.WORD

. WORD

-WORD

.WORD

;ITEM O

JITEM O

JITEM O

JITEM O

K
12:33 PAGE 14
ERROR POINTER TABLE

EM15,DH15,DT15,DF15

0.0.0.0
0.,0.0,0
0.0.0,0
0,0,0.0
0.0.0.9
0.0.0,0
0,0,0.0
0,0.0.0
0.0.0.0
0.0,0.0

0.0.0.0

0.0.0.0
0.0.0.0
0,0.0.0
0.0.0.0
0,0.0.0

0.0,0.0

SEQ 0036




CEXBC=D 11/70 "ACHE #1

CEXBCD

677
678

LN
001674
001702

001704
001712

001714
001722

001724
001732

001734
001742

001744
001752

001754
001762

001764
001772

001774
002002

002004
002012

002014
002022

002024
002032

002034
002042

002044
002052

002054
002062
002064
002072

002074
002102

002104
002112

14-MAR-80

036670
052010

037034
052010

037201
052010

037323
052010

MACY11 30A(1052)

08:53

000000

000000

000000

000000

000000

000000

000000

000000

000600

050240

050240

050240

050240

0000C0

000000

000000

000000

002000

000000

000000

000000

000000

000000

000000

000000

000000

000000

052226

052226

052226

052226

14-MAR-80

JITEM O
.WORD

:ITEM O

JITEM O

WORD

.WORD

JITEM O

.WORD

:ITEM O

+WORD

JITEM O

JITEM O

WORD

. WORD

;ITEM O
JITEM O
JITEM O
ITEM O

JITEM O

JITEM O

JITEM O

:1TEM S5

:ITEM 56

CITEM 57

JITEM 60

;1TEM 61

L
12:33 PAGE 15
ERROR POINTER TABLE

0.0,0.0
0.0.0.0
0,0,0.0
0,0,0,0
0,0.0.0
0.0.0.0
0.0,0,0
0,0.0.0
0.0.0.0
0.0.0,0
¢.0.0.0
0,0,0.0
0.0.0.0

0.,0,0.0

EMSS5 ,DMS5,D755,DF 55
EM56,DHS6,D156,DF 56
EMS57 .DH57,D157,DF57

EM60,DH60,DT60,DF 60

SEQ 0037




CEKBC=D 11/70 CACHE #1

CexBCD

733
734
735
736
737
738
739
740
741

742
743
744

765

LN

002114
002122

002124
002132

002134
002142

002144
002152

002154
002162

002164
002172

002174
002202

002204
002212

002214
002222

002224
002232

002234
002242

002244
002252
002254
002262

002264
002272

002274
002302

002304
002312

002314
002322

002324
002332

002334

14~MAR-80

037447
052010

037577
052010

037725
052014

040144
052014

040343
052014

040726
052014

041010
052014

041225
052014

041503
052014

041761
052014

042203
052014

042467
052014
042753
052021

042753
052021

043112
052026

M
MACY11 30A(1052) 14-MAR-80 12:33 PAGE 16
ERROR POINTER TABLE

08:53
050240

050240

050315

050617

050472

050574

050647

050647

050647

050647

050647

050047

050744

050744

051041

000000

000000

000000

000000

052226

052226

052240

052252

052262

052274

052252

052252

052252

052252

052252

052252

052310

052324

052340

000000

000000

000000

000000

JITEM

JITEM

JITEM

;1TEM

JITEM

;ITEM

JITEM

JITEM

cITEM

:I1TEM

JITEM

ITEM

JITEM

;ITEM

JITEM

JITEM

.WORD
62

.WORD
63

-WORD

64
.WORD

65
.WORD

66
.WORD

67
-WORD

70
.WORD

71
.WORD

72
.WORD

73
.WORD

74
.WORD

75
.WORD

76
.WORD

77
- WORD

0
. WORD

0
.WORD

JITEM O

JITEM

0

.WORD

EM61,DH61,DT61,DF 61
EM62,DH62,DT62,DF 62
EM63,DH63,DT63,DF63
EM64 ,DH64 ,DT6S, DF 64
EM6S ,DHE5,DT65,DF 65
EM66, DHE6 ,DT66,DF 66
EM67 ,DH67 ,DT67 ,DF 67
EM70,DH70,0T770,DF 70
EM71,DH71,DT71,0F 71
EM72,DH72,D172,DF 72
EM73,DH73,0T73,DF73

EM?4 ,DH74,DT74,DF 74

EM?75 ,DH75,D175 ,DF 75
EM?6,DH76,D176 ,0F 76
EM?7 ,DH77 D177 ,DF 77
0,0.0.0
0,0.0,0
0.0,0.0

0.0,0,0

SEQ 0038




N
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CEXBCD.P11

786 002342
790

791 002344
792 002352
793

794 002354
795 002362

797 002364
798 002372

800 002374
801 002402

803 002404
804 002412

806 002414
807 002422

002424
002432

3

002434
002442

002444
002452

002454
002462
821

822 002464
823 002472

825 002474
826 002502

828 002504
829 002512

831 002514
832 002522

834 002524
835 002532

837 002534
838 002542

840 002564
841 002552

843 002554
844 002562

i G- Guar i G-ty Gui Puir sy

0o 0o
N —
OO0

000000

000000
000000

000000
0000C0

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000

000000
000000

000000
000000

043250
052021

043377
052040

043612
052073

044013
052077

044143
052077

044344
052103

000000
000000

14-MAR~80 08:53

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

050744

051065

051141

051203

051265

050121

000000

000000

000000

000000

000000

00000C

000000

000000

000000

000000

0000060

000000

052324

052366

052456

052470

052470

052502

000000

ERROR POINTER TABLE

CITEM O

.WOrRD 0,0.,0,0
ITEM O

.WORD 0,0,0,0
;ITEM O

.WRD 0,0,0,0
:ITEM O

MWORD 0,0,0,0
:ITEM O

.WORD 0,0,0.0
ITEM O

.WORD 0,0,0,0
JITEM O

.WORD 0,0,0.0
;ITEM O

LMWORD  0,0.0,0
:ITEM O

.WORD 0,0,0,0
;ITEM O

.WORD 0,0,0,0
JITEM O

.WORD 0,0,0.0
:ITEM 117

WORD EM117,.DH117.DT117.DF117
SITEM 120

.WORD EM120,DH120,DT120,DF120
JITEM 121

JWORD EM121,DH121.DT121,DF 121
JITEM 122

.WORD EM122,.DH122,DT122,DF122
JITEM 123

.WORD EM123.DH123,DT123,DF123
JITEM 124

.WORD EM124,DH124,DT124,DF124
JITEM O

.WORD  0,0,0.0

SEQ 0039
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CEXBCD

P11
002564
002572

00574
002602

002604
002612
002614
002622

002624
002632

002634
002642

002644
002652

002654
002662

002664
002672

002674
002702

002704
002712

002714
002722

002724
002732

002734
002742

002744
002752

002754
002762

002764
002772

002774
003002

000000
000000

044552
052127

044734
052113
045006
052132

047120
052113

0467257
052117

047431
052144

047577
052153

MACY11 30A(1052)

000000

051435

051477

051555

051325

051362

051634

051041

000000

000000

047037

047037

047037

047037

000000

000000

000000

000000

052522

052554

052566

05252¢

052532

052614

052634

000000

000000

047106

047106

047106

047106

000000

000000

000000

000000

14-MAR-80

B
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4

ERROR POINTER TABLE

JITEM O

SITEM 127
.WORD

:1TEM 130
.WORD

SITEM 13
.WORD

; ITEM 13?UORD
:ITEM 133
ITEM 134
SITEM 135
J1ITEM O
:ITEM O
;1TEM 140
SITEM 167
;ITEM 142
JITEM 143
;ITEM O
;ITEM O
JITEM O

JITEM O

JITEM 150

0.0,0.,0
EM127,DH127,DT127 ,DF 127

EM130,0H130,0T130,DF 130

EM131,DH131,DT131,DF131
EM132,DH132,DT132,DF 132
EM133,DH133,D0T133,DF133
EM134,DH134,DT134,DF 134
EM135 ,DH135,DT135,DF135
0.0.0.0
0.0.0.0
EM140,DM140,DT140,DF 140
EM141,DH141,DT141,DF 145
EM1462,DM142,DT142,DF 142
EM143,0H143,DT143,DF 143
0.0.0.0
0.0.0.0
0.0.0.0

0.0,0,0

SEQ 0040
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003004 047762 051711
003012 052165

003014 005037 001102
003020 012737 000340
003026 012706 001100
03032 005026

003034 022706 001136
003040 001374

003042 012706 001100
003046 012737 027350
003054 012737 000340
003062 012737 027632
003070 012737 000340
003076 012737 031004
003106 012737 000340
003112 012737 031064
003120 012737 000340
003126 013737 027244
003134 005037 001274
003140 005037 001276
003144 112737 000001
003152 012737 003152
003160 012737 003160
003166 005227 177777
003172 001024

003174 022737 027314
003202 001420

003204 104400 003212
003210 000415

003244

003244 105037 001332

MACY11 30A(1052)

052662

177776

14-MAR-80
ERROR POINTER

.WORD

START: (LR
MOV
MOV

TYPE

C
12:33 PAGE 19

TABLE
EM150,DH150,DT150,DF 150
$TSTNM
#340,a#PS ;:LOCK OUT ALL INTERRUPTS
H#SCMTAG,R6 ;:FIRST LOCATION TO 8BE CLEARED
(R6) + ;s CLEAR MEMORY LOCATION
#$TKS ,R6 . ;DONE?
.=6 ;.LOOP BACK [F NO
#STACK,SP ;:SETUP THE STACK POINTER

#$SCOPE ,a#10TVEC ;:10T VECTOR FOR SCOPE ROUTINE
#3460 ,a#]I0OTVEC+2 ;:LEVEL 7

#SERROR ,@#EMTVE(C ;.EMT VECTOR FOR ERROR ROUTINE
#3340 ,QFEMTVEC+2 ;;LEVEL 7

#STRAP,aW#TRAPVE(C ;:TRAP VECTCR FOR TRAP CALLS
#340,a# TRAPVEC+2;LEVEL 7

#SPWRDN , a#PWRVEC ;;POWER FAILURE VECTOR
#340,@MPURVE(C+2 ;;LEVEL 7

SENDCT ,SEOPCT ::SETUP END-OF ~PROGRAM (OUNTER

STIMES s INITIALIZE NMUMBER OF JTERATIONS
SESCAPE ::CLEAR THE ESCAPE ON ERROR ADDRESS

N1 ,SERMAX ::ALLOW ONE ERROR PER TEST

#.,SLPADR :rINITIALIZE THE LOOP ADDRESS FOR SCOPE
#. SLPERR ::SETUP THE ERROR LOOP ADDRESS

#-1 ;;FIRST TIME?

643 : :BRANCH IF NO

#SENDAD ,an42 ::ACT=112

643 ; :BRANCH IF YES

058 ;s 1YPE ASCIZ STRING
::GET OVER THE AS(CIZ

BR 648
::658: (ASCIZ <CRLF>'CEKBC-D 11/70 CACHE #1°<CRLF>

648 :

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

:OF CORE, THAT IS TO RESTORE THE LOADER OR MONITOR, ALL THE USER
:MUST DO 1S TYPE “L (CONTROL-C), WHILE THIS PROGRAM IS RUNNING.
sTHIS WILL AUTOMATICALLY RESTORE THE TOP PART Of MEMORY TO ITS STATE

;BEFORE THIS

PROGRAM WAS STARTED'! AFTER THE MONITOR (OR LOADER) HAS BEEN

;RESTORED THIS PROGRAM WILL HALT.

“laae TEST FOR VARIOUS KB11 PROCESSORS w#*

*T«THIS ROUTINE POLES THE RESULTS OF ATTEMPTS TC SET TO ONE
" «CERTAIN CRITICAL BITS THAT ARE KNOWN TO BE OPERATIVE ON A KB11(M,

::*OR KB11EM

T
;:*POSITIVE THEN THE KB11CM OR KB}} M

::«TESTS ARE

OUR OF THE TESTS ARE
LAG IS SET,IF LESS THAN TWO OF THE
G OR NO FLAG IS SET. THE DETERMINATION

PROCESSOR. IF TWO OU EF ;
POSITIVE THEN THE KB FLA

E
L2 %0F WHICH PAIR IS VALID IS BASED ON THE RESULTS OF EXECUTING AN MFPT OPLODE
;;*(OPCODE 7). IF TMIS INSTRUCTI?N TRAPS THIS IS AN KB11(M OR

;%A PLAIN 1170 (kB11-8 OR kB11-(

SixTHIS IS A
KBTST: CLRB

F THE INSTRUCTION DOES NOT TRAF THEN
KB11~E OR KB11-EM.

asKB11(M JRESET THE MP FLAG

SEQ 0041
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57
958
959
960
961

962
%63
964
965
%66
967
968
969
970
971

972
973
974
975
976
977
978
979
980
981

982
983
984
985
986
987
988
989
990
991

992
993
994
995
996
997

003250
003254
003262

14-MAR-80

005037
012737
000007

012737
005037
005005
012700
012701
012702
052710
032710
001403
042710
005205
052711
032711
001410
052710
032710
001403
042710

012716
000002

005227
001026

MACY11 30A(1052)

08:53

001310
003512
000001
177750
1772746
177750
170202
040060
040000
040000

000001
0000017

004000
004000

004000
000001
100000
100000
100000

100000
100000

100000
000002
177746
177746

001310
000400
001312

003272

1727777

000010

001310

172300
172300

172300

001310

14-MAR-80
ERROR POINTER TABLE

Te:

T3:

T4:

T.END:

3%:

4%:

1%:
2%:

MFPTTR:

ENDKRB:

(LR
MOV
MFPT

MOV
CLR
CLR
MOV
MOV
MOV
BIS
BIT
BEQ
8IC
INC
BIS
BIT
BEQ
BIS
BIT
BEQ
8I(
INC
8IC
BIlS
BIT
8EQ
BIC
INC
8IS
BIT
BEQ
BIC
INC
cMp
BHI
CLR
CLR
MOV
BEQ
INC
BNE

TST
BEQ
MOV
BR
INCB
BR

MOV
RTI

INC
BNE

D
12:33 PAGE 20

A¥KB11E

AMFPTTR,R#RESVEC ;SET UP

#1,a#KB11E
SHMAINT

RS

#CONTRL ,RO
#MAINT R1
#MMAPHOO ,R2
#1714, (RO)
MIT14, (RO)

T2
#?IT14.(R0)

R
#3170, (RT)
#%170.(R1)

T
#1711, (RO)
#BIT11,(RO)

T3

#BIT11, (RO)
RS

#BIT0, (R1)
#1715, KIPORO
421115 “KIPDRO
a?1r1s.xxpoao

R
#MIT15,(R2)
MIT15,(R2)

T.END
#MIT15,(R2)
RS

#2,.R5

23

RO
a#CONTRL
2:CONTRL.R1

RO
33

?:KB11E
5%178.3118115
a#KB11CM
ENDKB

#11, (SP)

4-1
100%

4

. IS
;NG,TH

;CLEAR KB 1€ AND KBT11EM r_ AGS

TRAP ADDRESS FOR MFPT AT RESERV VE(TOR
Eg%g%;f MFPT. WILL TRAP ON 1170 (KB11B/() OR
:HERE IF KB11E OR KB11EM. SET FLAG

sCLEAR THE MAINTENANCE REGISTER

*RESET THE TEST COUNTER

;GET THE ADDRESS OF.

:CCR,MAINT ,AND MAPKHOO . .

:AND "PLACE [N RO-R2

:TRY TO SET IVSS BIT

:DID IT SET?
;MO,G0 TO NEXT TEST

CLEAR IT,
;TEST IS POSITIVE
:SET EDMA IN MAINT REGISTER

:TRY TO SET DMMA IN ((R

JMAKE SURE EDMA IS CLEAR
:TRY TO SET BYP ON A PDR

:TRY TO SET BYP ON UNIBUS MAP

THE RESULT OF THE TEST >=2
1S IT A KB11E OR kB11-B/C (11/70)

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

;BR IF NEITHER. MUST BE KB11(M
.38&EUPPER BYTE (KB11-EM)

;YES, FLAG THIS AS A MODIFIED PROCESSOR
:DONE DETERMINING WHICH CPU

;HERE IF MFPT TRAPPED. SEE IF 1170 OR kB11(M
EE;UES RETURN ADDRESS FOR RT]

;FIRST TIME?
:BR IF NO

SEQ 0042
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1013
1014
1015
1016
1017
1018
1019
1020
1021

1022
1023
1024
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

003526

10
004114

NONY =
£ OO

—d vl —t il b —h

$ERe SooR

SO

MACY11 30A(1052)
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104400
005737
001011
105737
001003
104400
000413
104400
000410
105737
001403
104400
000402
104400

052737
004737
062737

023737
001546
104400
000433

104400
000425

104400
000421

104400
013746
104404

006

000
104400
000404

013746
104404
006
000
104400
000404

013746
104404
006

036351
001310

001312
036421
036433
001310
036464
036410

000200
031220
000037

177760

003640

003734

004014

001305
177762

004100

177760

004126

031604

031266
031604
031604

E
12:33 PAGE 21

146-MAR~80

ERROR POINTER TABLE
TYPE ,MSG1 :€15><12>CPU UNDER TEST FOUND TO BE A
TST a#KB11E :1S THIS A KB11-E OR XB11-EM?
BNE i01% *BR IF EITHER ONE
TSTR KB11(M ;IS IT A KB11(CM
BNE 1% SBR IF IT IS
TYPE ,MSG3 *KB11-B/(<15><12>
8R 1008 :SKIP QTHER MESSAGE

1%: TYPE MSG4 KB-CM11<15><12>
BR 100% :SKIP CISP MESSAGE

1018: TSTB NKB11E IS IT A KB11-E?
BEQ 102% :BR IF NOT. MUST BE KB11-EM
"YPE ,MSG5 (KB11-E<15><12>
BR 1008 :SKIP KB11-EM MESSAGE

}88:: TYPE .MSG2 (KB11-EM<15><12>

.e Y 2122222232323 322232223 32228022280 220042 dliitstdit il il

:SIZF MEMORY AND COMPARE 1T WITH THE SYSTEM SIZE REGISTER
:PRINT A WARNING IF THEY DISAGREE.

8IS #81T07,8KT11
JSR PC,$S1ZE
ADD #37.$LSTBK :ADJUST THE SIZE FOR PROPER
“COMPARISON TO SIZE REGISTER
ggz g:g{gELO.SLSTBK ‘SIZE REGISTER EQUAL TO ACTUAL SIZE?
TYPE _658 :;TYPE ASCIZ STRING
BR 643 SGET OVER THE ASCIZ
éigss: "ASCIZ  <15><12>/WARNING= THE SIZE OF MEMORY [S DIFFERENT FROM THAT/
TYPE ,67% :;TYPE ASCIZ STRING
8R 663 “GET OVER THE ASCIZ
éég7s: CASCIZ <15><12>/INDICATED BY THE SYSTEM SIZE REGISTER./
TYPE .69% ..TYPE ASCIZ STRING
B8R 683 SGET OVER THE ASCIZ
éé§9s: CASCIZ  <15><12>/ SIZEHI SIZELO ACTUAL /
TYPE L$CRLF
MOV a#SIZEHl ~(SP) ..SAVE ¥SIZEXI FOR TYPEOUT
TYPOS :GO TYPE—OCTAL ASCII
BYTE 6 SSTYPE 6 DIGIT(S)
BYTE 0 - *SUPPRESS LEADING ZEROS
TYPE 718 S:TYPE ASCIZ STRING
B8R ?os “.GET OVER THE ASCIZ
?6;15: LASCIZ /
MOV WSIZELO,~(SP) ;;SAVE @#SIZELO FOR TYPEOUT
TYPOS 2GO TYPE=-=OCTAL ASCII
.BYTE 6 SITYPE 6 DIGIT(S)
BYTE 0 *SUPPRESS LEADING ZEROS
TYPE 73% “STYPE ASCIZ STRING
BR ?2: *IGET OVER THE ASCIZ
55235’ LASCIZ /
MOV $.STBK,~(SP) ; ;SAVE SLSTBK FOR TYPEQUT
TYPOS *GO TYPE--QCTAL ASC!I
BYT é SSTYPE 6 DIGIT(S)

SEQ 00453
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CExXBCD.P1

1069
1070
1071
1072
1073
1074
1075

1098

3

b e -k b d d e ek copuh id D D e et vl il v =D ek e ) b )
PRSP Y QS WG YT T QO Qs i G S g W R R I R S A

PONORURIT) = =3 b b o = ek e d ole (o) (o) (@)
bwnhu«aCLoon~40wnl\uuv-ACABOD*éSLmSEUJa-Jsg

004145
004146

004146
006152

004154

004162
004166
004172
004176
004200
004202

004210
004216
004224
004230

004236
004244

004252
004254

004262

004270
004276

004310
004314
004316
004320
004326

004334
004340

004346
004350

004352

000

005237
001013

013737

012700
012701
012702
014221
077002
012737

012737
012737
005077
152777

012737
012737

000004
012737
000001

012737

113737
012737
012701
012700
005021
077002
013737
012737

012700
012737

000240
005710

062700

032516

000060
002734

052700
160000

0C0044

032362
000340
174710

000100

031726
031754

000040

004626
001102
031754

032310
000014

000004
004400

177740
004346

000002

032514

17777C
000060
000062
174700

000004
000114

001274
032100

001224
000114

004376
000004

001110

ERROR POINTER TABLE

BYTE O 2 :SUPPRESS LEADING ZEROS
OKSI1Z:
PR L L Ly L e diiidleieiuiiiuldsiaiioibsihdaohdbid
LOOP: INC MONF ; 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

;VECTOR.
MOV #*D1500,R0 :1F NOT THEN SAVE [T.
MOV #B0TTOM+4 R :SAVE 17 AT THE BOTTOM OF THIS PRUGRAM.
MOV #160000,R2 :GET THE ADDRESS OF THE END OF THE MONITOR.
1%: MOV =(R2),(R1)+ :SAVE 1500 (DEC) LOCATIONS (WORDS)

SOR RO,1$
TOP: MOV Hel aM77770 ;SET TO SYNC SCOPE (OSCILLOSCOPE)
;ON A NOP INSTRUCTION.

MOV #RESMON,a#TKVEC ;SET UP THE KEYBORD INTERRUPT VECTOR.

MOV #340,a#TKVEC+2
CLR JMAKE SURE THE BUFFER IS CLEAR

a3TKB
BISB #BIT6,38TKS ;TURN ON INTERRUPT ENABLE FOR THE KEYBOARD.

MOV #(PSPUR ,a#ERRVE( ;SET UP FOR UNEXPECTED ERRORS.
MOV #SPUR ,a#CACHVE(

S Y e 2232 2222233332333 2223232428222 2 ittt tiidi b it

TRTEST 1 CACHE REGISTERS RESPONSE TEST
- %

" «REFERENCE EACH CACHE REGISTER MAKING SURE SUCH
«REFERENCES DO NOT TIME OUT.
-

.
e S 121222212223 223223223123333223233 2331233322330 iRl ilst it il i il

7ST1:  SCOPE

MOV #L0,STIMES ;:D0 40 I1TERATIONS
JA=S$TN~1
;SET THE SKAD REGISTER
MOV #TST2,SKAD ;IN CASE THE TEST ABORTS.

MOVB S$TSTNM, $TMPO
MOV #SPUR ,@¥CACHVEC EXPECT NO PARITY ERRORS.
MOV #LOAFLG,R1 ;CLEAR THE REGISTER FLAGS
MOV #14 RO
648 CLR (R1)+
sS08 RO,64%
MOV S#ERRVEC ,JATMP  SAVE THE OLD CONTENTS OF VECTOR ERRVEC.
MOV #JAERR,@#ERRVEC ;SET UP THE TIME QUT

JVECTOR
MOV #. OADRS RO
MOV #JA1,SLPERR
JAT: NOP :FOR SCOPING WITH AN OSCILLOSCOPE'
TST (RO) sREFERENCE EACH CACHE REGISTER

MAKING SURE EACH DOESN'T TIME OuT.
JAZ: ADD 42 ,RC

SEQ 0044
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004356
004362

004
004372
004376

004400
004406
004410
004416
004422
004426
004430
004434
004436

14~MAR-80

020027
101771

013737
000137

0000C0

032737
001005
013737
000177
021627
001370
012637
005726
010037
012737
020027
001005
012737
104055
000451

020027
001005
012737
104056
000441

020027
001005
012737
104057
000431

MACY11 30A(1052)

08:53
177752

004376
004622

000020
004376
173362
004352
001226
001232
000077
177740

177777

177742
177777

177764
177777

177746
177777

177750
177777

177752
177777

000004

177766
000004

001234

032310

032312

032314

032316

032320

032322

111.-MAR-80

JA3:

JATMP:

JAERR:

JAERROQ:
JAERR1:

1%:

JAERRZ:

1%:

JAERR3:

1%:

JAERRG :

1%:

JAERRS :

1%:

JAERRG:

1%:

JAERR? :

G
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CACHE RECISTERS RESPONSE TEST

CMP
BLOS

MOV
JMP

.WORD

RO,#HITMIS
JAT

JATMP ,Q#ERRVEC

JADONE
0

#20 ,a#CPUERR

JAERR1

JATMP ,@#ERRVE(

SERRVEC
(SP) ,#JA2
JAERRO
(SP)+,$TMP1
(SP) +
RO,$TMP3
#77,$TMPS
RO, #LOADRS
JAERR?
#;1.LOAFLG

5
JAERR9

RO,#H]ADRS
JAERR3
#=1 HIAFLG

56
JAERR9
RO, MMEMERR

JAERRG
#=1 _MMRFLG
57

JAERR9Y

RO, #CONTRL
JAERRS
#-1,CONFLG

60
JAERRS

RO, #MAINT
JAERRG

#-1 _MANFLG
61

JAERR9

RO, #H]TMIS
JAERR7
#51.H]HFLG

6
JAERRS

:SAVE THE OLD CONTENTS OF
;VECTOR ERRVEC HERE.

JMAKE SURE THE ERROR

;IF NOT RESET VECTOR ERRVEC AND GO T0
:THE ROUTINE WHICH HANDLES CPU ERRORS.
“OTHERWISE REPORT THE FACT THAT A CACHE

JRESET THE CPU TRAP VECTOR,

:REGISTER REFERENCE TIMED OUT!

:CACHE REGISTER RESPONSE

;CACHE REGISTER RESPONSE

s CACHE REGISTER RESPONSE

; CACHE REGISTER RESPONSE

;CACHE REGISTER RESPONSE

;CACHE REGISTER RESPONSE

e 2o lv]

TEST FAJLED

TEST FAILED

TESY FAJLED

TEST FAILED

TEST FAILED

TEST FAILED

SEQ 0045
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004612
004616

004622

14-MAR~80

005037
000137

005037

000004
000002

012737

113737
012737
005001

104432
104434
012737
005037
000240
013700
005700
001432
005201
001372

005037
013701
005701
001414

010037

010037
104064
012737

MACY11 3CA(1052)

08:53

177766
004352
177766

004770

001102
031754

004666
177746

177746

177750
177750

001230
001232

177777
177777

001230
177777

032100

001224
000114

001110

032316
032320

032316

H &4
14~-MAR-80 12:33 PAGE 24
T CACHE REGISTERS RESPONSE TEST

JAERR9: (LR a#(PUERR

JMP JAZ
JADONE : CLR a#CPUERR ;DONE !
AR AN R R R P AR A RN AN R RN AR NANNA I AN AN AN NN RRAN AN RN
*TEST 2 CACHE REGISTERS DATA PATH, READ ZEROES TEST

*THIS TEST CHECKS THE ABILIT¢ OF THE CACHE REGISTER
:*DATA PATHS TO PASS 0°'S BY FIRST WRITING THEN READING
*0 S AT THE CONTROL AND MAINTENANCE REGISTERS.

ttttit**ﬁ‘ﬁtitttﬁtt'tt**tttttQlt.‘ﬁitttﬁtﬁt*lttttiﬁttt'ﬁtttttti

TSTZ: SCOPE
JB=$TN-1
;SET THE SKAD REGISTER

MOV #TST3,SKAD ; IN CASE THE TEST ABORTS.
MOvB $TSTNM,S$TMPO
MOV #SPUR ,3#CACHVEC
CLR R1 ;o INITIALI2E
SKPB(N :1F THE CONTROL REGISTER IS BAD SKIP THIS TEST.
SKPBMN :IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
MOV #J81,3LPERR
JB1: CLR a#CONTRL SWRITE ZEROES
NOP “FOR SCOPING WITH AN OSCILLOSCOPE!
1%: ¥g¥ EGCONTRL.RO :READ,ZEROES
BEQ JBDONE
INC ;;ON A PDP 11/ 74 WAIT
BNE TS *FOR THE VCIP BT IN CACHE CONT.
..REG T0 CLEAR, IN CASE A FLUSH
::WAS INITIATED BY CLEARING VSIU BI1
;2 IN CACHE (ONT. REG (ABOVE)
WwBé: CLR a#MAINT
MOV SMMAINT R
TST R1
BEQ JBERRZ2
JBERR1: ;BOTH READ ZEROES FAILED.
MOV RC,S$TMP?
MOV R1,$TMP3
1%: ERROR 63’
MOV #-1,CONFLG ;SIGNAL BAD REGISTERS
MOV #-1,MANFLG
BR JBDONE
JBERRZ: sONLY THE READ OF THE
MOV RO,$TMP? ;CONTROL REGISTER FAILED.
1%: ERROR 64
MOV #-1,CONFLG
JBDONE : sDONE ! .

SEQ 0046
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1237
1238
1239
1240
1245

1242
1263
1244
12465
1246
1247
1248
1249
1250
1251

1252
1253
1256
1255
1256
1257
1258
1259
1260
1261

1262
1263
1264
1265
1266
1267
1268
1269
1270
1271

1272
1273
1274
1275
1276
1277
1278
1279
1280
1281

1282
1283
1284
1285
1286
1287
1288
1289
1290
1291

1292

004770
004772

005000
005006

005014
005016
005020
005026

005034
005036
005042
005046
005052
005054
005060

005062
005070
005074
005100
005102
005106
005110
005116
005122
005124

005132

000004
012737
000003

012737
113737

104426
104430
012737
012737

000240
013700
013701
022700

012737
010037
010137
104065
022700
001403
012737
022700
001403
012737

000040

005132
001102

177777
005034

177740
177742
177740
000003
005100
001230
001232
000003

177777
177740

177777

001274

032100
001224

177744
001110

001226

032310

032312

CACHE REGISTERS DATA PATH, READ ONES TEST

S Y1322 2232222222223 22322333 8328220200002 2 Rt il it

SeTEST 3 CACHE REGISTERS DATA PATH, READ ONES TEST

k
;«TH]S TEST PERFORMS A READ OF BOTH THE HIGH ORDER AND
;*LOW ORDER ERROR ADDRESS REGISTER. THIS IS DONE TO MAKE
;*SURE THAT THE REGISTERS' DATA PATHS CAN PASS ONES. NOTE THAT
:«THE _LOW ORDER ADDRESS REGISTER SHOULD CONTAIN A
:%177740 AND THE HIGH ORDER REGISTER SHOULD CONTAIN
:«000003; THIS LEAVES THE DATA PATH LINE'S BITS 2.3 AND 4
;*UNTESTED FOR THEIR AVAILITY TO PASS ONES. THIS WILL
;*BE CHECKED IN THE COUNT PATTERN TST4.
* %

L]
Y 1132222322232 X2 822X 3232222222 R iRt dl ittt il

18T3:  SCOPE
MOV

#40,STIMES ;.00 40 ITERATIONS
JC-$TN-1
;SET THE SKAD REGISTER
MOV HTST4 , SKAD :IN CASE THE TEST ABORTS.

MOVB $TSTNM, $TMPO

SKPBAD :1F THE ERROR ADDRESS REG IS BAD SKIP THIS TEST.
SKPBER ;1F THE ERROR REGJSTER ]S BAD SKIP THIS TEST.

MOV #-1 ,3#MEMERR ;MAKE SURE THE ERROR REGISTERS ARE UNLOCKED
MOV #JC1,SLPERR

JC1: NOP ;FOR SCOPING WITH AN OSCILLOSCOPE:
MCY @#LOADRS RO
MOV @FHIADRS ,R1 READ THE REGISTERS.
™ #177740,R0
BNE JCERRT
Jee: P #3,R1
BEQ JCDONE

JCERR1: MOV #1$,STMP1 ;BAD DATA WAS READ FROM THEM'!
MOV RO,$TMP2
MOV R1,$TMP3

1%: ERROR &5
CMP #3,R0
BEQ 2s
MOV #~1,LOAFLG
2% : P #177740,R0
BEQ JCDONE
MOV #=1,HIAFLG
JCDONE : ;DONE .

"itti*ttttttﬁtttt**t'*"ttt'tttit*tttiﬁ‘ttit‘ittt*ttttﬁtttttttit

T*TEST 4 CACHE CONTROL REGISTER COUNT PATTERN TEST
. %

:*THIS TEST RUNS A COUNT PATTERN THROUGH THE CACHE CONTROL
:«REGISTER FOR THE PURPOSE OF C(HECKING OUT THE

- «DATA RELIABILITY OF BOTH THE REGISTER BITS AND THE
;*DATA PATHS LINES.

SEQ 0047
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005132
005134

005142
005150
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005332 032100
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CACHE CONTROL REGISTER COUNT PATTERN TEST

e 3122232222282 22223 2222222202 22l RadRRR Rl Al Al Al

‘14-MAR-80

i x

T8r4:  SCOPE
MOV

JD=$TN~1
MOV
MOVB
SKPRCN

;*TEST &

‘15 AND 9, THAT ARE READ/WRITE, ARE TESTED ON AN INDIVIDUAL BASIS (KB11-EM AND

6 STIMES

#TSTS,SKAD
STSTAM, $TMPO

;.DO & ITERATIONS

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

;IF THE CONTROL REGISTER IS BAD SKIP THIS TEST.

::titt*ttttt*tQﬁQ.t!tttiiittttt*ﬁtt'ﬁﬂﬁttttttttttttttttttttﬁ'tt*t

CATCHE CONTROL. REGISTER PATTERN TEST
“«THIS TEST RUNS A COUNT PATTERN THROUGH THE LOWER 6 BiTS OF THE CATCHE CONTROL REGISTER
«FOR THE PURPOSE OF CHECKING OUT THE DATA RELIABILITY OF THE REGISTER.
-«]F THE PROCESSOR HAS BEEN MODIFIED FOR MULT] PROCESSOR OPERATION THE BITS BETWEEN

::lttt*itttt*ttllﬁ.t*'ﬁti'Qﬁttitt*ftit'ttﬁ*ﬁﬂ'*ttt.tttit.tttttitt

1x11/74 ).
MOV #CONTRL RO
CLR (RO)
MOV ¥77 R2
SRT1: MOV R2, (R0)
MOV (RO) ,R1
BIC #177700.R1
cMP R2,R1
BNE JDERR1
SBT1.2: SOB R2,SBT1
CLR (RO
TSTB  KB11EM
ST2
TSTB  KBI1CM
BEQ JDDONE
ST2: MOV »BIT9 R2
MOV R2, (RO)
MOV (rO) .R1
8EQ JDERR1
8IS MITO, 3MMAINT
ASH #2,R2
MOV RZ. (RO)
MOV (RO) ,R1
BEQ JDERR1
ASH #2.R2
MOV R2. (RO)
MOV (RO) ,R1
BEQ JDERR1
ASL R2
MOV R2, (RO)
MOV (RO .R1
BEQ JDERR1
CLR (RO)
BR JDDONE

:ADDRESS OF CONTRL TO RO
:CLEAR CLR

SINITIALIZE TEST PATTERN
:WRITE IT

;READ 17T BA(K

:1GNORE <15:6>

:ARE THEY THE SAME?

:NO

sYES, 1TERATE

;DONE WITH SUBTEST

;1S THIS A KB11-EM PROCESSOR?

;BR IF YES

;1S THIS A MODIFIED PROCESSOR (kB11(M)?
:NO, GO TO END OF TEST.

;MARCH A BIT ACROSS THE REMAINING FIELDS

H 3
:ALLOW THE DMMA BIT (CCR<11>) TO BE SET
:SHIFT LEFT TWO

;WRITE DMMA

:READ BACK

<BAD.

SSET UP TO TEST...
;VSIu

;NOW TEST...

. IVSS

. ERROR
;DONE WITH TEST

SEQ 0048
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000004
012737
000005

012737
113737

104432
104436
005037
012737
012737

012700
012701
005720
077102
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001230
001232
001234

1727777

000040

005664
001102

005554
000014
005366

005412
000020

177752

005434
000054
005460
000020

177752

005502

032316

001274

032100
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177746
001110

001110
177746

001110
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CACHE CONTROL REGISTER COUNT PATTERN TEST

JDERR?1: MOV RZ.,$TMP2 ;REPORT THE ERROR

MOV R1,$TMP3

MOV R2,$TMP4

ERROR 66

MOV #=-1,CONFLG
JDDONE :

Y . 112202223223 2223%222323333732322332 2200 222222002l ldd

S*TEST S CACHE HIT/MIS3 AND CONTROL REGISTER SIMPLE MISSES TEST
. %

S«THIS IS A TEST OF THE HIT/MISS REGISTER AND THE
s«CONTRL REGISTER'S ABILITY TO FORCE MISSES. ZEROES ARE
;*FLOATED THROUGH THE HIT/MISS REGISTER.

. %

L 4

e 3331321222222 2221233222322 32202t ittt b g b

TSTS:  SCOPF

MOV #60,8TIMES ;.D0 40 ITERATIONS
KB=$TN-1
;SET THE SKAD REGISTER
MOV #TST6,SKAD ;IN CASE THE TEST ABORTS.
MOVB STSTNM, STMPO

SKPBCN :1F THE CONTROL REGISTER IS BAD SKIP THIS TEST.

SKPBHM :1F THE HIT/M]SS REGISTER IS BAD SKIP THIS TEST.

KBFLG
KB1: MOV #MOM1 ,@#CONTRL ;FORCE MISSES TO BOTH GROUPS.
MOV #XB1,SLPERR

MOV #XB2,RO
MOV #20 RY
KB2: ST (ROS +

S08 R1.KB2
NOP :GET SIX FORCED MISSES.
NOP
NOP
NOP
MOV IHITMIS R2 ~SHOULD HAVE REGISTERED
BNE KBERR1 *SIX MISSES.
KB3: MOV #XB3, SLPERR
MOV #S1M0MT, S#CONTRL :SELECT GROUP ONE, MISS GROUP
MOV #XB4 RO :ZERG AND GROUP ONE.
MGV #20.R1
KB4:  TST (ROJ +
SOB R1,KB4
NOP
NOP
NOP
NOP
MOV WH]TMIS,R2 :SHOULD HAVE SIX MISSES.
BNE KRERR2
KBS: MOV #KBS , $LPERR

SEQ 0049
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012737
012700
0127N
005720

000000

010237
104072
052737
000720

010237
104073
052737
000734

010237
104074
052737

005037

012737

005737
001403
012737

L
MACY11 30A(1052)TS14-MAR-80 12:33 PAGE 28

08:53
00003¢

005526
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177752
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001230
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177746
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177777
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005556

005554

005554

005554
032336

032332
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CACHE HIT/MISS AND CONTRCOL REGISTER SIMPLE MISSES TEST

MOV #SOMOM1 ,R#CONTRL ;SELECT GROUP O, MISS GROUUP 0
MOV #KR6,RO ;AND GROUP 1,
MOV #20,R1
KB6: TST (RO) +
SO8 R1,kB6
NOP
NOP
NOP
NOP
MOV aNH]ITMIS ,R2 s SHOULD HAVE SIX MISSES.
BNE KBERR3
JMP KBDONE
KBFLG: .WORD O ;ERROR FLAG.
KBERR1: :GOT HITS WHILE FORCING
MOV R2,$TMP2 sMISSES TO BOTH GROUPS.
1%: ERROR 72
BIS #B1T0,KBFLG
B8R K83
KBERRZ: ;GO HITS WHILE FORCING
MOV R2,.$TMP? sMISSES TO BOTH GROUPS
18: ERROR 73 ;AND SELECTING GROUP 1
BIS #3171 ,KBFLG
BR KBS
KBERR3: ;GO HITS WHILE FORCING

;MISSES TO BOTH GROUPS

MOV R2,$TMP?2
74 ;AND SELECTING GROUP 0.

1$: ERROR
BIS #8172 ,KBFLG

KBDONE : CLR SFCONTRL
P #7 KBFLG ;1F THE TEST DETECTED
BNE KBDZ2 sHITS FOR ALL OF THE
MOV »-1,HIMFL2 sTHREE CONDITION USED IN
;THE CONTROL REGISTER
;SIGNAL A BAD HIT/MISS

sREGISTER,
KBDZ2: IST KBFLG ;1F LESS THEN THREE (BUT
BECQ KBD3 ;MORE THAN ZERO) CONTRL
MOV #-1,CONFL2 PATTERNS FAILED SIGNAL
;A BAD CONTROL REGISTER.
KBD3: ;DONE!

AR AR N YRAANANAN R AR TR AR R ARARAARANREERAR A RACEARCRRREERRRR A

S*TEST 6 CACHE KIT/MISS AND CONTROL REGISTER SIMPLE HIT TEST
. %

:*THIS IS A TEST OF THE HIT/MISS REGISTER AND THE

;«THE FORCE M]SS BITS OF THE CONTROL REGISTER.

;*WHAT IS DONE IS TO SEE IF ANY HITS AT ALL ARE
:*POSSIBLE WITH THE CONTROL REGISTER CLEARED. THEN THE
:«SAME 1S DONE WITH EACH GROU® DISABLE ONE AT A TIME.
:*BY DISABLED [S MEANT THAT THE FORCE MISS BIT 1S SET
:«IN THE CONTROL REGISTER F