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1.0 OVERVIEW OF DIAGNOSTIC PRODUCT

1.1 PRODUCT DESCRIPTION

MEMORY DIAGNOSTICS WAS CONTRACTED BY TOEM MARKETING GROUP TO GIVE DI-

GITAL CUSTOMERS, FINAL ASSEMBLY AND TEST (F.A. AND T.), AND FIELD SER-
VICE A MEANS OF VERIFYING THAT THE NON-VOLATILE MEMORY AND IT'S BAT-

TERIES ARE OPERATIONAL. THIS DIAGNOSTIC WILL TEST NON-VOLATILE MEMORY

IN ANY QBUS SYSTEM PROVIDING THE RESTRICTION CRITERIA SET FORTH IN

SECTION 2 OF THIS MANUAL IS ADHERED TO.

1.2 PRODUCT USERS

1.2.17 ENGINEERING USAGE =

- DESIGN VERIFICATION OF BATTERY BACKUP CIRCUITRY
AVAILABLE FOR DMT USE

1.2.2 MANUFACTURING USAGE - 5

VOLUME MANUFACTURING
A MEANS OF VERIFYING DATA DETECION OF NON-VOLATILE MEMORIES.

FAANDT

THIS DIAGNOSTIC WILL GIVE F.A. AND T. A MEANS OF CHECKING THE
NON-VOLATILITY OF CMOS RAMS AND THE ABILITY OF THE BATTERIES TO MAIN-
TAIN DATA RETENTION.

1.2.3 FIELD SERVICE USAGE =
VERIFICATION OF CUSTOMER INSTALLATION

SERVICE CALLS: FAILURE ISOLATION, REPAIR AND VERIFICATION
VERIFICATION OF ECO INSTALLATION

1.2.4 CUSTOMER USAGE -

?ESTESOF VERIFYING DATA RETENTION OF NON-VOLATILE MEMORY AND IT'S BAT-

ON SEQ 0004
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2.0 PRODUCT GOALS

2.1 ASSUMPTIONS

IT WILL BE ASSUMED THAT PRIOR TO EXECUTING THIS DIAGNOSTIC ALL APPRO-
:{R’IqATE CPU, MEMORY, AND PERIPHERAL DIAGNOSTICS HAVE BEEN SUCCESSFULLY

THE DIAGNOSTIC WILL REPORT ANY BAD LOCATIONS FOUND WITHIN ANY AREA OF
MEMORY THAT NON-VOLATILE EXISTS.

THE OPERATOR MUST HAVE THE KNOWLEDGE OF THE STARTING ADDRESS OF A
NON-VOLATILE MEMORY WITHIN THE OPERATOR'S SYSTEM.

THIS DIAGNOSTIC TREATS ALL MEMORY MODULES CONTAINING ROM, NON-BATTERY
BACKED UP MOS RAM, AND NON-BATTERY BACKED UP CMOS RAM AS VOLATILE MEM-
ORY. ALL MEMORY MODULES CONTAINING CORE, BATTERY BACKED UP MOS RAM,
AND BATTERY BACKED UP CMOS RAM AS NON-VOLATILE MEMORY.

THE Q-BUS CPU MUST HAVE EITHER A HALT/ENABLE SWITCH OR THE CPU MODULE
MUST BE STRAPPED TO HALT WHEN POWERED UP (WIRE JUMPER CONFIGURATION
MUST BE W5-IN, W6-0UT)

THE OPERATOR OF THIS DIAGNOSTIC IS ASSUMED TO HAVE THE MEANS OF VERI-

FYING THAT THE MEMORY MAP THIS DIAGNOSTIC WILL PRODUCE CORRECTLY CON-
FIGURES THE SYSTEM UNDER TEST.

2.2 PERFORMANCE GOALS
THE GOAL OF THIS DIAGNOSTIC IS TO DETERMINE THE DAT. RETENTION OF ALL
NON-VOLATILE MEMORY CONTAINED WITHIN A GIVEN SYSTEM. THIS PROGRAM

WILL REQUIRE INFORMATION FROM THE OPERATOR DURING IT'S EXECUTION. THE
INFORMATION WILL BE GATHERED USING A MENU TECHNIQUE.

2.3 COMPATIBILITY GOALS

THE INITIAL DIAGNOSTIC IS EXPECTED TO RUN ON ANY QBUS SYSTEM PROVIDING
THAT THE TRAP LOCATIONS HAVE READ/WRITE ACCESS.

2.4 FAILSOFT GOALS

ANY PARITY ERROR CAUSED BY ACCESSING VOLATILE MEMORY AFTER POWER DOWN
WILL BE IGNORED.

SEQ 0005
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2.5 RESTRICTIONS

THIS DIAGNOSTIC IS DESIGNED TO RUN ON ALL QBUS SYSTEM EXCEPT FOR THOSE
SYSTEMS THAT DO NOT ALLOW READ/WRITE ACCESS IN THE TRAP VECTOR SECTION
OF MEMORY (ADDRESS 0 THROUGH 400 OCTAL). THE SYSTEM MUST HAVE A TER-
MINAL IN ORDER FOR THE OPERATOR TO ANSWER THE QUESTIONS THE DIAGNOSTIC(
WILL ASK. THE OPERATOR MUST KNOW AT WHICH LOCATIONS IN MEMORY THE
NON-VOLATILE MEMORY EXISTS.

THIS DIAGNOSTIC IS TO ONLY WORK WITH CPU'S THAT SUPPPORT POWER=-DOWN
DATA RETENTION CAPABILITY.

2.6 NON-GOALS

THIS DIAGNOSTIC'S ONLY PURPOSE IS TO CHECK THAT NON-VOLATILE IS WORK-
%EKS;TISNGD THAT THE BATTERIES ARE OK. THIS DIAGNOSTIC PERFORMS NO OTHER

- NOT APT COMPATIBLE

- NOT IN THE SCOPE OF THIS PROJECT TO MODIFY THIS PROGRAM TO MEET UNI-
QUE NEEDS OF MANUFACTURING.

3.0 REQUIREMENTS

3.1 RUN TIME ENVIRONMENT REQUIREMENTS

QBUS CPU

CONSOLE TERMINAL

AT LEAST 1 OF ANY OF THE FOLLOWING MEMORY MODULES:
MCV11 CMOS RAM MEMORY MODULES WITH BATTERY BACKUP
MSV11 MOS RAM MEMORY WITH BATTERY BACKUP
MMV11 CORE MEMORY MODULES

XXDP+ LOADING MEDIA

3.2 DEVELOPMENT ENVIRONMENT REQUIREMENTS

FOR PROGRAM DEVELOPMENT DIAGNOSTIC ENGINEERING WILL BE ABLE TO USE OUR
OWN EQUIPMENT, BUT FOR INTIAL DEBUG, IT IS ESSENTIAL THAT WE HAVE AC-
%gSSE?T?GzROPERLV EQUIPPED RUN TIME SYSTEM AS DESCRIBED IN THE PREVI-

THIS DIAGNOSTIC WILL BE VERIFIED ON A VARITY OF Q-BUS SYSTEMS.




'USER DOCUMENTAT ION

|
|

| H
'CVMEMAQ DIAGNOSTIC FOR NON-VOLA MACRO M1113 22-JUN-B81 15:42 PAGE 9

4.0 FUNCTIONAL DESCRIPTION

THE PURPOSE OF THIS PROGRAM IS TO TEST THE DATA RETENTION OF
NON-VOLATILE MODULES IN ANY QBUS SYSTEM. THIS WILL BE ACCOMPLISHED BY
ASKING THE OPERATOR A SERIES OF QUESTIONS (MENU), GENERATING A RESTART
HELP FILE, WRITE A BACKGROUND PATTERN (125252) THROUGHOUT MEMORY, DO A
CHECKSUM OF THE PROGRAM AND THE TRAP VECTOR SPACE (10-376), TELLING
THE OPERATOR TO POWERDOWN THE SYSTEM, POWER IT BACK UP, RESTART THE
DIAGNOSTIC, VERIFY THE CHECKSUMS, CHECK ENTIRE MEMORY FOR THE BACK-
GROUND PATTERN (125252), AND GIVE THE OPERATOR A MEMORY MAP OF ALL VO-
LATILE AND NON VOLATILE MEMORY IN THE SYSTEM. THE OPERATOR MUST (COM-
PARE THIS MAP WITH THE ONE LEFT BY THE INSTALLER IN ORDER TO DETERMINE
THAT PROPER DATA RETENTION EXISTS.

4.1 MENU QUESTIONS

THE DIAGNOSTIC WILL PROMPT THE OPERATOR TO ANSWER THE FOLLOWING QUES-
TIONS A <CR> AS AN ANSWER TO THE FOLLOWING QUESTIONS WILL CAUSE THE
E?:EHIW STATED DIRECTLY TO THE LEFT OF THE QUESTION MARK TO BE IN

1. DO YOU WANT A HELP FILE (L) N?

A "Y' ANSWER TO THIS WILL CAUSE GENERAL HELP FILE TO BE
PRINTED BEFORE CONTINUING WITH THE QUESTIONS.

2. IS THERE NON-VOLATILE MEMORY AT ADDRESS 0 (L) Y?
A "Y' OR <CR> ANSWER WILL INHIBIT THE ASKING OF QUESTION 3.

3. WHAT IS THE STARTING ADDRESS OF ONE OF THE NON-VOLATILE MEMO-
RY MODULES (0) 0?

THE PROGRAM WILL NOW MOVE ITSELF TO THAT AREA IN MEMORY. IF
THE ADDRESS IS NOT A LEGAL 4K BOUNDARY ADDRESS THE DIAGNOSTIC
WILL PRINT THE FOLLOWING ERROR MESSAGE AND REPEAT QUESTION 3.

ILLEGAL ADDRESS = NOT A 4K BOUNDARY

IF THE ADDRESS IS OUTSIDE THE MEMORY AREA OF THE SYSTEM THE
{’(E).lalfggING ERROR MESSAGE WILL BE PRINTED AND QUESTION 3 IS RE-

4K ADDRESS OR NUMBER OF 4K BANKS ARE OUT OF ADDRESS RANGE OF
THIS SYSTEM,

SEQ 0007
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NOTE

* [F THE ADDRESS TYPED IN IS REALLY VOLATILE THEN
WHEN THE PROGRAM IS RESTARTED THE SYSTEM WILL NOT OP-
ERATE PROPERLY.

4. DO YOU WANT THE DIAGNOSTIC TO VALIDATE ALL MEMORY IN THIS
SYSTEM (L) Y?

A "Y' <CR> ANSWER WILL CAUSE NO MORE QUESTIONS TO BE PROMPT
AND THE PROGRAM FLOW WILL GO TO THE SECTION ON POWERFAIL 4.2

5. WHAT IS THE STARTING ADDRESS OF THE NON-VOLATILE MEMORY UNDER
TEST (0) 0?

THIS ADDRESS MAY OR MAY NOT BE THE SAME AS THE ADDRESS TYPED
IN QUESTION 3. IF IT IS THEN THE PROGRAM WILL RESIDE WITHIN
THE QUESTIONED NON-VOLATILE MEMORY MODULE. IF NOT_THEN THE
PROGRAM WILL BE AT EITHER_ADDRESS O IF QUESTION 2 WAS A "Y'
OR AT THE ADDRESS QUESTION 3 ASKED FOR.

6. HOW MANY 4K BANKS OF MEMORY TO BE TESTED (D) 0?

THE OPERATOR WILL INPUT THE NUMBER OF 4K BANKS TO BE TESTED
FROM THE START ADDRESS, A '0'' OR <CR> ANSWER WILL MEAN TEST
ALL THE BANKS FROM THE START ADDRESS TO END OF MEMORY.

4.2 POWER FAIL

BEFORE THIS DIAGNOSTIC INSTRUCTS THE OPERATOR TO POWER DOWN THE SYS-
TEM. THE DIAGNOSTIC WILL PRODUCE A RESTART HELP FILE ON THE CONSOLE
TERMINAL. THIS HELP FILE IS NEEDED TO GUIDE THE OPERATOR IN A STEP BY
STEP MENU THAT MUST BE PERFORMED IN ORDER TO RESTART THE DIAGNOSTIC
AFTER POWER IS RETURNED. SECTION 4.5 GIVES AS PART OF THE EXAMPLES
TYPICAL RESTART HELP FILES FOR VARIOUS TYPES OF SYSTEMS.

THE OPERATOR WILL THEN BE INSTRUCTED TO POWER DOWN THE SYSTEM FOR NO
II.ESS THAN 2 MINUTES AND NO MORE THAN 100 HOURS. THE ACTUAL MESSAGE

PLEASE POWER DOWN THIS SYSTEM. AFTER 2 MINUTES BUT NO LONGER THAN 100
HOURS, EXECUTE THE RESTART HELP FILE.

SEQ 0008
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4.3 POWER UP

AFTER THE POWER WAS RETURNED TO THE SYSTEM THE OPERATOR MUST FOLLOW
THE STEP BY STEP PROCEDURE ON HOW TO RESTART THE DIAGNOSTIC GIVEN BY
THE PROGRAM BEFORE POWER DOWN. THE DIAGNOSTIC WILL START CHECKING ALL
MEMORY FOR DATA RETENTION. ON THE CONSOLE TERMINAL A MEMORY MAP WILL
BE PRINTED AT ALL AREAS WITHIN THE SYSTEM THAT C(ONTAIN VOLATILE AND
NON-VOLATILE MEMORY.

AN EXAMPLE OF A MEMORY MAP GIVEN BY THIS DIAGNOSTIC:

MEMORY MAP
START ADR. END ADR.  MEMORY TYPE WORD ERROR PARITY ERROR
0 37776 NON=-VOLATILE MEMORY 0 0
40000 157776 VOLATILE MEMORY

THIS CONCLUDES THE NON-VOLATILE DATA RETENTION TEST

4.4 ERROR WITHIN MEMORY MAP

A) WORD ERROR - THE NUMBER OF WORD FAILURES FOUND WITHIN A GIVEN &K
CHUNK OF MEMORY IF THE DIAGNOSTIC FEELS THAT 4K IS NON-VOLATILE.

B) PARITY ERROR IS THE NUMBER OF PARITY ERRORS FOUND WITHIN A 4K PART
OF MEMORY. THIS WILL ONLY PRINT OUT ERRORS FOUND IN NON-VOLATILE
MEMORY. DUE TO THE EXCESSIVE RUNTIME OF THE DIAGNOSTIC WHEN SER-
VICING EVERY PARITY ERROR (WHICH INCLUDES ALL PARITY ERRORS WITHIN
VOLATILE MEMORY) A DECISION WAS MADE TO LIMIT THE PARITY SERVICING
CAPABILITY TO 10 PARITY ERRORS PER 4K OF MEMORY. IF THE MEMORY
THE PARITY ERRORS WERE IN WERE NON-VOLATILE THEN A MESSAGE OF '"10
OR MORE'® WOULD BE PRINTED UNDER PARITY ERRORS.

C) PROGRAM CHECK SUM ERROR - BEFORE THE MEMORY MAP HEADER IS PRINTED
THE PROGRAM DOES A CHECKSUM OF ITSELF TO MAKE SURE THAT THE MEMORY
THE PROGRAM IS IN IS OK. IF NOT THEN THE FOLLOWING ERROR MESSAGE
WILL NOTIFY THE OPERATOR.

CHECKSUM ERROR. THE MEMORY THE PROGRAM IS RESIDENT IN HAS VOLA-
TILE LOCATIONS.

THE PROGRAM WILL CONTINUE BUT MAY NOT OPERATE PROPERLY.

D) TRAP VECTOR CHECKSUM. ANOTHER CHECKSUM WAS ALSO DONE WITH THE
VECTOR PAGE (ADDRESS 0-376) OF BANK 0. THIS TIME THE ERROR WILL
ONLY BE REPORTED IF BANK O WAS DETERMINED TO BE NON-VOLATILE.

ERROR MESSAGE :
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TRAP LOCATIONS (ADDRESS 0-376) HAVE (HECK SUM ERROR IN
NON=VOLATILE MEMORY.

4.5 PROGRAM FLOW FOR AN UNMAPPED SYSTEM

§.3.1 =
THE FOLLOWING IS AN EXAMPLE OF AN UN-MAPPED SYSTEM WITH NON-VOLATILE
MEMORY IN THE LOWEST PART OF MAIN MEMORY. AFTER LOADING THE DIAGNOS-

;}&LTHE FOLLOWING SEQUENCY OF EVENTS WILL APPEAR ON THE CONSOLE TER-

CVMEMAQ DATA RETENTION DIAGNOSTIC FOR NON-VOLATILE MEMORIES.

;?%R%S AN UN-MAPPED SYSTEM (NO MEMORY MANAGEMENT) WITH 28K OF

DO YOU WANT A HELP FILE (L) N? N
IS THERE NON-VOLATILE MEMORY AT ADDRESS O (L) Y? Y

?E)Y(‘.Yl_.,l U»:NT THE DIAGNOSTIC TO VALIDATE ALL MEMORY IN THIS SYSTEM

RESTART HELP FILE

SET ENABLE/HALT FRONT PANEL SWITCH TO HALT POSITION, APPLY POWER,
SET ENABLE/HALT FRONT PANEL SWTICH TO ENABLE PCSITION, AND TYPE:

@777707/506<CR>

aP

PLEASE STAND BY!
PLEASE POWER DOWN THIS SYSTEM. AFTER 2 MINUTES BUT NO LONGER
THAN 100 HOURS. EXECUTE THE RESTART HELP FILE.

THE OPERATOR WILL NOW POWER DOWN, WAIT 2 MINUTES AND RETURN POWER TO

;I:ETE'S‘YSTEH. THE FOLLOWING IS A TYPICAL MEMORY MAP FOR AN UN-MAPPED

SEQ 0010

|
———————




r e NGRS

{
L_1
'CVMEMAO DIAGNOSTIC FOR NON-VOLA MACRO M1713 22-JUN-81 15:42 PAGE 12

USER DOCUMENTATION SEQ 0011
MEMORY MAP |
START ADR. END ADR.  MEMORY TYPE WORD ERROR PARITY ERROR
0 37776 NON=VOLATILE MEMORY 0 0
40000 137776 VOLATILE MEMORY
140000 157776 NON=VOLATILE MEMORY 0 0

THIS CONCLUDES THE NON-VOLATILE DATA RETENTION TEST.
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4.5.4 =
THE FOLLOWING IS AN EXAMPLE OF AN UN-MAP
PED SYSTEM WITH NON-VOLATILE
MEMORY SOMEWHERE OTHER THAN LOWEST PART OF MAIN MEMORY.

AFTER LOADING THE DIAGNOSTIC, THE FOLLOWING SEQUENCE OF EVENTS WILL
APPEAR ON THE CONSOLE TERMINAL.

CVMEMAQ DATA RETENTION DIAGNOSTIC FOR NON-VOLATILE MEMORIES

IEFI(S)R'IIS AN UN-MAPPED SYSTEM (NO MEMORY MANAGEMENT) WITH 24K OF

DO YOU WANT A HELP FILE (L) N? N
IS THERE NON VOLATILE MEMORY AT ADDRESS 0 (L) Y? N

WHAT 1S THE STARTING ADDRESS OF ONE OF THE NON-YOLATILE MEMORY
MODULES L (0) 0? 20000

?E)Y% UA;NT THE DIAGNOSTIC TO VALIDATE ALL MEMORY IN THIS SYSTEM

RESTART HELP FILE

SET ENABLE/HALT FRONT PANEL SWITCH TO HALT POSTION, APPLY POWER,
SET ENABLE/HALT FRONT PANEL SWITCH TO ENABLE POSITION, AND TYPE:

g?/ XXXXXX 20176<CR>

PLEASE STAND BY!
PLEASE POWER DOWN THIS SYSTEM. AFTER 2 MINUTES BUT NO LONGER
THAN 100 HR. EXECUTE THE RESTART HELP FILE.

THE OPERATOR WILL NOW POWERDOWN, WAIT 2 MINUTES, AND RETURN POWER TO
THE SYSTEM. NEXT THE OPERATOR MUST FOLLOW THE RESTART HELP FILE.
AFTER COMPLETION OF THE HELP FILE THE DIAGNOSTIC WILL PRINT A TYPICAL
MEMORY MAP FOR AN UN-MAPPED SYSTEM.

e —— e e
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MEMORY MAP
START ADR. END ADR.  MEMORY TYPE WORD ERROR PARITY ERROR
0 17776 VOLATILE MEMORY
20000 77776 NON-VOLATILE MEMORY 0 0
100000 127776 VOLATILE MEMORY

THIS CONCLUDES THE NON-VOLATILE DATA RETENTION TEST.

» o'
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"5.3 -
THE FOLLOWING IS AN EXAMPLE OF EXECUTING THE DIAGNOSTIC IN AN
UN-MAPPED SYSTEM THAT (CONTAIN 2 NON-VOLATILE ARRAYS. THE OPERATOR
WANTS TO EXECUTE THE TEST ON THE NON-VOLATILE ARRAY THAT RESIDES IN
THE LOWEST PART OF MAIN MEMORY AND HAVE THE PRCSRAM RESIDE IN THE
OTHER NON-VOLATILE ARRAY. EACH ARRAY HAS 4K OF MEMORY.

CVMEMAQ DATA RETENTION DIAGNOSTIC FOR NON-VOLATILE MEMORIES

T*HIKSRIS AN UN-MAPPED SYSTEM (NO MEMORY MANAGEMENT) WITH 28K OF
V.

DO YOU WANT A HELP FILE (L) N? N
IS THERE NON-VOLATILE MEMORY AT ADDRESS 0 (L) Y? N

WHAT IS THE STARTING ADDRESS OF ONE OF THE NON-VOLATILE MEMORY
MODULES (0) 0? 20000

[(XLJ)V%’ UaNT THE DIAGNOSTIC TO VALIDATE ALL MEMORY IN THIS SYSTEM

WHAT [S THE STARTING ADDRESS OF THE NON=VALATILE MEMORY UNDER
TEST (0) 0? O

HOW MANY 4K BANKS OF MEMORY ARE TO BE TESTED (D) 0? 1
RESTART HELP FILE

SET ENABLE/HALT FRONT PANEL SWITCH TO HALT POSITION, APPLY POWER,
SET ENABLE/HALT FRONT PANEL SWITCH TO ENABLE POSITION, AND TYPE:

g:?/xxxxxx 20204<CR>

PLEASE STAND BY!
PLEASE POWER DOWN THIS SYSTEM. AFTER 2 MINUTES BUT NO LONGER
THAN 100 HR, EXECUTE THE RESTART HELP FILE.

THE OPERATOR WILL NOW POWER DOWN, WAIT 2 MINUTES, AND RETURN POWER TO
THE SYSTEM. NEXT THE OPERATOR MUST FOLLOW THE RESTART HELP FILE.
AFTER COMPLETION OF THE HELP FILE THE DIAGNOSTIC WILL PRINT A MEMORY
MAP FOR THAT PART OF MEMORY ONLY.

SEQ 0014
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MEMORY MAP
START ADR. END_ADR. MEMORY TYPE WORD ERROR PARITY ERROR
0 17776 NON=VOLATILE MEMORY 0 0

THIS C(ONCLUDES THE NON-VOLATILE DATA RETENTION TEST.

SEQ 0015
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4.6 PROGRAM FLOW FOR A MAPPED SYSTEM

4.6.1 =

THE FOLLOWING IS AN EXAMPLE OF A MAPPED SYSTEM WITH NON-VOLATILE MEMO-
RY IN THE LOWEST PART OF MAIN MEMORY.

AFTER LOADING THE DIAGNOSTIC, THE FOLLOWING SEQUENCE OF EVENTS
WILL APPEAR ON THE CONSOLE TERMINAL.

CVMEMAQO DATA RETENTION DIAGNOSTIC FOR NON-VOLATILE MEMORIES.

THIS IS A MAPPED SYSTEM (MEMORY MANAGEMENT) WITH 124K OF MEMORY.
DO YOU WANT A HELP FILE (L) N? N

IS THERE NON-VOLATILE MEMORY AT ADDRESS 0 (L) Y? Y

?E)Y(Y)g UcNT THE DIAGNOSTIC TO VALIDATE ALL MEMORY IN THIS SYSTEM

RESTART HELP FILE

?S;EENABLE/HALT FRONT PANEL SWITCH TO HALT POSITION, APPLY POWER,

772344 /XXXXXX 0<CR>
8772356/ XXXXXX 177600<CR>
8772304/ XXXXXX 77406<CR>
772316/ XXXXXX 77406<CR>
777572/ XXXXXX 1<CR>

SET ENABLE/HALT FRONT PANEL SWITCH TO ENABLE POSITION AND TYPE:
gg?/XXX)(XX 40510<CR>
PLEASE STAND BY!

PLEASE POWER DOWN THIS SYSTEM. AFTER 2 MINUTES BUT NO LONGER
THAN 100 HOURS. EXECUTE THE RESTART HELP FILE.

SEQ 0016

1
——————




E &
CVMEMAQ DIAGNOSTIC FOR NON=VOLA MACRO M1113 22-JUN-81 15:42 PAGE 18
USER DOCUMENTATION

THE OPERATOR WILL NOW POWER DOWN, WAIT 2 MINUTES AND RETURN POWER TO
THE SYSTEM. THE FOLLOWING IS A TYPICAL MEMORY MAP FOR A MAPPED SYS-

TEM.

MEMORY MAP
START ADR. END_ADR. MEMORY TYPE WORD ERROR PARITY ERRCR
0 37776 NON-VOLATILE MEMORY 0 0
40000 757776 VOLATILE MEMORY

THIS CONCLUDES THE NON=-VOLATILE DATA RETENTION TEST.

SEQ 0017
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4.6.2 =~

THE FOLLOWING IS AN EXAMPLE OF A MAPPED SYSTEM WITH NON-VOLATILE MEMO-
RY SOMEWHERE OTHER THAN LOWEST PART OF MAIN MEMORY.

AFTER LOADING THE DIAGNOSTIC, THE FOLLOWING SEQUENCE OF EVENTS WILL
APPEAR IN THE CONSOLE TERMINAL.

CVMEAO DATA RETENTION DIAGNOSTIC FOR NON-VOLATILE MEMORIES

THIS IS A MAPPED SYSTEM (MEMORY MANAGEMENT) WITH 2043k OF MEMORY.
DO YOU WANT A HELP FILE (L) N? N

IS THERE NON-VOLATILE AT ADDRESS 0 (L) Y? N

WHAT IS THE STARTING ADDRESS OF THE NON-VOLATILE MEMORY MODULES
(0) 07 1000000

?(L))"Y)‘:’J “¢~T THE DIAGNOSTIC TO VALIDATE ALL MEMORY IN THIS SYSTEM

RESTART HELP FILE

?ELEENABLE/HALT FRONT PANEL SWITCH TO HALT POSITION, APPLY POWER,

772344/ XXXXXX 10000<CR>
772356/ XXXXXX 177600<CR>
8772304/ XXXXXX 77406<CR>
8772316/ XXXXXX 77406<CR>
777572/ XXXXXX 1<CR>
a772516/XXXXXX 20<CR>

SET ENABLE/HALT FRONT PANEL SWITCH TO ENABLE POSITION AND TYPE:
g?/XXXXXX 41034<CR>

PLEASE STAND BY!
PLEASE POWER DOWN THIS SYSTEM. AFTER 2 MINUTES BUT NO MORE THAN 100
HR. EXECUTE THE RESTART HELP FILE.

THE OPERATOR WILL NOW POWER DOWN, WAIT 2 MINUTES, AND RETURN POWER TO
THE SYSTEM, NEXT THE OPERATOR MUST FOLLOW THE RESTART HELP FILE.
AFTER COMPLETION OF THE HELP FILE THE DIAGNOSTIC WILL PRINT A TYPICAL
MEMORY MAP FOR A MAPPED SYSTEM.

SEQ 0018
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>

MEMORY MAP
START ADR. END _ADR. MEMORY TYPE WORD ERRCR PARITY ERROR
0 3777776  VOLATILE MEMORY 0
4000000 4077776 NON VOLATILE MEMORY 0
4100000 7777776  VOLATILE MEMORY 0
1000000 1017776  NON-VOLATILE MEMORY 0
1020000 17757776  VOLATILE MEMORY 0

THIS CONCLUDES THE NON-VOLATILE DATA RETENTION TEST.

SEQ 0019
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4.7 HELP FILE

FUNCTIONAL DESCRIPTION

THE PURPOSE OF THIS PROGRAM IS TO TEST THE DATA RETENTION OF
NON-VOLATILE MODULES IN ANY QBUS SYSTEM. THIS IS NOT A MEMORY
DIAGNOSTIC. PLEASE RUN CZKMA OR VMSA DIAGNOSTICS BEFORE RUNNING THIS
PROGRAM. THE FOLLOWING IS A BRIEF DISCRIPTION OF THE PROGRAM FLOW:

1. ASK THE OPERATOR A SERIES OF QUESTIONS (MENU)

2. RELOCATE PROGRAM TO NON-VOLATILE AREA (IF BANK 0 IS VOLATILE)
. GENERATE AND PRINT A RESTART HELP FILE

. WRITE A BACKGROUND PATTERN (125252) THROUGHOUT MEMORY

. DO A CHECKSUM OF THE PROGRAM

. DO A CHECKSUM OF THE TRAP VECTOR SPACE (ADDRESS 0-376)

. TELL THE OPERATOR TO POWERDOWN THE SYSTEM

THE OPERATOR WILL NOW FOLLOW THE RESTART HELP FILE SOME TIME BETWEEN
ir?é;&JTES aML)P")O HOURS. THE FOLLOWING IS THE FLOW OF THE PROGRAM

1. DO ANOTHER CHECKSUM OF THE PROGRAM AND CHECK IT AGAINST THE
ONE DONE BEFORE POWER DOWN.

2. DO ANOTHER CHECKSUM OF THE TRAP VECTOR SPACE AND CHECK IT AGAINST
THE ONE DONE BEFORE POWER DOWN. (NO TRAP CHECKSUM ERROR WILL BE
REPORTED UNLESS BANK O WAS DETERMINED NON-VOLATILE)

3. CHECK ENTIRE MEMORY FOR THE BACKGROUND PATTERN (125252)

4. ?z"T‘IEAS'YES'T*E’H" MAP OF ALL VOLATILE AND NON VOLATiLE MEMORY

THE OPERATOR MUST COMPARE THIS MAP WITH THE ONE' LEFT BY THE
INSTALLER IN ORDER TO DETERMINE THAT PROPER DATA RETENTION EXISTS.

PREREQUISITE

1. CZKMA OR VMSA MUST SUCCESSFULLY COMPLETE

2. OPERATOR MUST KNOW STARTING ADDRESSES OF ALL VOLATILE AND
NON-VOLATILE MEMORY IN THE SYSTEM

3. VIDEO TERMINALS MUST EITHER REMAIN POWERED WHEN PROCESSOR IS
POWERED DOWN OR A COPY OF THE RESTART HELP FILE MUST BE MADE
BEFORE POWERING DOWN THE SYSTEM

4. IF THE CPU DOES NOT HAVE AN ENABLE/HALT SWITCH, CHECK THAT THE
CPU IS STRAPPED TO HALT WHEN POWERED UP. OTHERWISE THE
DIAGNOSTIC WILL NOT OPERATE PROPERLY.

NV S

SEQ 0020
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4.8 ERROR INFORMATION
IN THE EVENT THAT THE DIAGNOSTIC DID NOT CONTINUE WHEN RESTART HELP
FILE WAS COMPLETED, THE FOLLOWING EXAMPLES ARE OPERATOR ERROR THAT
COULD CAUSE THE DIAGNOSTIC NOT TO RESTART.

1. STARTING ADDRESS WAS VOLATILE MEMORY

2. gg?oa WHEN SETTING UP RESTART REGISTERS WHEN USING CONSOLE

3. [ENABLE/HALT FRONT PANEL SWITCH SET TO ENABLE WHEN POWER IS
RETURNED.

4. C(PU WITHOUT ENABLE/HALT FRONT PANEL WAS NOT STRAPPED TO HALT
WHEN POWERED UP (W5-IN, W6-0UT)

IF NO OPERATOR ERROR WAS DETERMINED THEN THE DATA RETENTION OF THE

li&gg-VOLATILE MEMORY THE PROGRAM WAS IN IS NOW BAD. C(HECK THE BATTER-

4.9 SCHEDULE

THE PROGRAM IS EXPECTED TO TAKE 8 WEEKS FROM DESIGN THROUGH DEBUG AT A
COST OF 11K.

THE COST AND TIME WILL FLUCTUATE IF THERE ARE ANY CHANGES TO THE FUNC~-
TIONALITY OF THIS PROGRAM.

5.0 INTERFACE

;A'ECEIS)IAOIJS"IC WILL BE DESIGNED TO CONFORM WITH THE FOLLOWING INTER-

1. SYSMAC
2. XXDP+
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6.0 BIBLIOGRAPHY
;'f( FOLLOWING LISTS THE LITERATURE USED [N THE DESIGN OF THIS DIAGNOS-

1. SYSMAC.MAN
2. SPMACJ.DOC
3. XXDPPLUS.DOC

7.0 GLOSSARY

SEQ 0022
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000000 .ENABLE ABS
-DSABLE GBL

889 .LIST  SEQ,3IN,CND
850
891
892 LMACRO .$SIZE MMERR
893 "SBTTL ROUTINE TO SIZE MEMORY
894 $TARS
895 s*=CALL:
896 1T JSR PC.$SIZE
897 e RE TURN
898 "IF DF KIPARO
899 :*SLSTAD WILL CONTAIN:
900 I WITH KT11 OPTION -= LAST VIRTUAL ADDRESS OF THE LAST BANK
901 i WITHOUT KT11 OPTION -~ LAST ABSOLUTE ADDRESS OF AVAILABLE MEMORY
902 i«$LSTBK WILL CONTAIN THE LAST BANK AS A SAF
903 :#$KT11 IS THE MEMORY MANAGEMENT KEY
904 S+BITO7 = 0 DON'T USE MEMORY MANAGEMENT
905 e MUST BE SETUP BEFORE THE CALL
906 :+BIT1S = 0 DON'T HAVE MEMORY MANAGEMENT OPTION
%g '}rr DETERMINED BY ROUTINE
3?3 .-mgm WILL CONTAIN THE LAST AVAILABLE MEMORY LOCATION
911 $SIZE: MOV RO,=(SP) ::SAVE RO ON THE STACK
g;g o MOV R1.=(SP) 2:SAVE R1 ON THE STACK
914 MOV R2,=(SP) ::SAVE R2 ON THE STACK
915 MOV R3.=(SP) S:SAVE R3 ON THE STACK
g}g e MOV R&.=(SP) S:SAVE Ré4 ON THE STACK 8K001
918 MOV ar14,-(SP) : :SAVE MEMORY ERROR VECTOR PS & PC
919 MOV ar16.-(SP)
920 MOV 2116, a114 :: IGNORE PARITY ERRORS WHILE SIZING
921 MOV #RTI, 4116
922 MOV atsmvsc.-(sp) ::SAVE PRESENT ERROR VECTOR PS & PC
923 MOV SNERRVEC+2,~(SP
924 MOV SP.RO :SAVE THE STACK POINTER
925 ::SET THE ERRVEC PS TO THE mesen? PS
926 GETPRI @WERRVEC+2
927 JIFT
928 MOV #3776.R1 : :SETUP ADDRESS
929 ISTB  (PC)+ *:USE MEMORY MANAGEMENT?
930 $KT11: .WORD 200 :SET TO USE MEMORY MANAGEMENT
931 BPL $CORE :BR IF NO
9 MOV #SKTNEX ,@#ERRVEC  : ;SET FOR TIMEOUT
93 ST a#SRO ::KT11 ARE YOU THERE?
934 BIS #100000,8KT11  ::YES=-SET KT11 KEY
935 MOV #1008 ,@#ERRVEC : :SET FOR TIMEOUT 8001
936 TST amrzhs $:0-BUS MAP ARE YOU THERE? 8Kk001
937 MOV #200 S:TURN ON MAP INDICATOR 8k001
938 MOy mséoo.ssrop ::END OF 2M OF MEMORY
939 | BR $SMAPRG 1360 SET UP MAP necxsreng 8k001
940 1008: MOV #6200,3#8STOP  ::COMPARISON VALUE FOR 18 BIT MAPPING  BK001
9% 1 cMP (SP)+. (SP)+ S:CLEAN OFF STACK Bk001
9% CLR SNSMAP “:MAKE SURE MAP INDICATOR TURNED OFF  BK0O01
9% BR SNOMAP ¥ 8K001

SEQ 0023
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SMAP :
$STOP:

$MAPRG :

1008 :

SNOMAP :

IF N8B

.ENDC

1%:

2%:
3s:

(8:

$KTOUT:

SKTNEX :

$CORE :
1$:

$CROUT :
$SIZEX:

-1"

18:

.WORD
.WORD

MMERR

0
0

#MMERR , 3#MMVE (
#340,3#MMVEC+2

-(SP)
mpmo R2
'A

rmbs =40(R2)
(SP), (R2)+
czoo (SP)

0177600 -(R2)
-(R2)

#2$, ¥ERRVEC
#20.a4SR3

3s

(SP)+,(SP)+
a#SRO

#SKTOUT ,@#ERRVEC

arSMAP

4%

#SMMOUT ,an114
SVERRVE(+2, UHG
143776

#40, (R2)
msrop (R2)

mz) R2
arsnb

SSI ZEX
af

m;ml. R4
RG, N1 77744
#1.Ré
sk TouT

#100000,8KT11
agcnour.uemvsc

#4000 R1
340‘R2

:1 77776 ,R1

#4000,R1
#40,R2

SNERRVEC
0 .R1
(R1)

;:=200 IF MAP PRESENT 8k001
;+FILLED WITH APPROPRIATE COMPARISON VALUE

::SET IN CASE OF ERROR

::INITIALIZE FOR ‘PAR'' LOADING

+*ADDRESS OF FIRST 'PAR"

:3LOAD exem "PAR. 'S’ AND EIGHT 'PDR.'S"’
UP, READ/WRITE

*LOAD mi

..LPDATE FOR NEXT ‘'PAR"

;:LOOP UNTIL ALL EIGHT ARE LOADED

..SETlP KIPAR7 FOR /0
:SETUP KIPAR6 FOR TESTING

..CATCH TIMEOUT IF NO SR3

..EWLE 22 BIT MODE AND UNIBUS MAP Bk001
:THIS PDP=11 HAS A SR3 REGISTER

..CLEAN OFF THE STACK==NO SR3
sTURN ON MEMORY MANAGEMENT

..SET FOR TIME OUT

..IS THERE? 8k001

sNO=-SKIP Bk001
..SET UP MEMORY ERROR VECTOR Bk001
: LOCK OUT INTERRUPTS BK001

*TRAP ON NON-EX-MEM
..me A 1K STEP
SLAST ONE?
$:NO==TRY IT
:iGET LAST BANK+1
“TURN OFF MEMORY MANAGEMENT

;1S MAP THERE? B8k001
: :NO-SKIP 8k001
::TURN OFF MAP BK001
: ;SAVE MEMORY ERROR REGISTER 8x001
;;CLEAR BITS IN REGISTER 8x001
: MEMORY TIMEOUT? 8k001
..VES-EXIT B8k001

:;MUST BE PARITY ERROR-IGNORE IT Bk001

S:KT11 NON-EXISTENT
-SET FOR TIMEOUT
*SET UP BANK

..INCREIENI BY 1K
21K STEP

..nw ON TIME OUT

::LAST ONE

P INO-=TRY AGAIN

: :DROP BACK
;3SET FOR TIMEOQUT

;3FIRST ADDRESS
J2TEST THIS ADDRESS

SEQ 0024

Bk001

.
-
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1001 ST (R1)+ ;:STEP TO NEXT ADDRESS
100 BR 1% ::TRY ANOTHER
100 2%: SuUB #2.R1 :;DROP BACK
1004 JIFTF
1005 MOV RO, SP ;;RESTORE THE STACK
1006 MOV (SP)+,a#ERRVEC+2 :;RESTORE ERROR VECTOR
1007 MOV (SP)+.a#ERRVEC
1008 MOV (SP)+,an116 ; ;RESTORE MEMORY ERROR VECTOR
1009 MOV (SP)+, a4
}8}? g MOV R1,SLSTAD ; :LAST ADDRESS
1012 MOV R2,$LSTBK : sLAST BANK
1013 MOV (SP)+,Ré *:RESTORE Ré& 8K001
1014 MOV (SP)+.R3 *:RESTORE R3
1015 MOV (SP)+.R2 : SRESTORE R2
1016 JIFTF
1017 MOV (SP)+,R1 : ;RESTORE R1
1018 MOV (SP)+.RO *:RESTORE RO
1019 RTS PC
}85? sﬁ}w: LWORD O :;CONTAINS THE LAST ADDRESS
1022 $LSTBK: .WORD O :;CONTAINS THE LAST BANK
1023 .ENDC
1024 "ENDM  .$SIZE
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1026
1027
1028
1029
1030
1031
1032
1033
1034

.MACRO

.STYPE

.SBTTL TYPE ROUTINE

STARS

s*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.
s*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

;*NOTE1:
:*NOTE2:
'MJTES

CAI.L

$FILLS CONTAINS
$FILLC CONTAINS

'1) USING A TRAP INSTRUCTION

TYPE ,MESADR
-on
: TYPE
™ ME SADR
3
$TYPE: TSTB  STPFLGI
BPL 18
HALT
BR 3s
18: MOV RO,=(SP)
MOV a2(SP) .RO
JIF DF “MAIL
CMPB  #APTENV, SENV
BNE 62% -
BITB  AAPTSPOOL , SENVM
BEQ 628
MOV R0,61$
JSR PC.SATY3
61%: .WORD O
628: BITB  #APTCSUP,SENVM
BNE 608
LENDC
28: MOVB  (RO)+,=(SP)
BNE 4$
ST (SP)+
608: MOV (SP)+,RO
3$: a?? #2,(SP)
4s: CMPB  #HT.(SP)
BEQ 8s
CMPB  #CRLF.(SP)
BNE 58
ST (SP)+
MOV PC,=(SP)
ADD #SCRLF 1=, , (SP)
MOV (SP)+,208
TYPE
208: .WORD SCRLF1
CL $CHARCNT
BR 2%
5% JSR PC.STYPEC
68: (MP8  SFILLC,(SP)+
BNE
MOV L,=(SP)
78: DECB  1(SP)

THE NUMBER OF FILLER CHARACTERS REQUIRED.
THE CHARACTER TO FILL AFTER.

;sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

::IS }’?ERESA TERMINAL?
..HALT HERE IF NO TERMINAL

..GET ADDRESS OF ASCIZ STRING

;sRUNNING IN APT MODE

22NO,GO CHECK FOR APT CONSOLE
;:SPOOL MESSAGE TO APT

2:NO,GO CHECK FOR CONSOLE
:2SETUP MESSAGE ADDRESS FOR APT
2:SPOOL MESSAGE TO APT

2 JMESSAGE ADDRESS

2 ;APT CONSOLE SUPPRESSED
J:YES,SKIP TYPE OUT

:sPUSH CHARACTER TO BE TYPED ONTO STACK
ssBR IF 1T ISN'T THE TERMINATOR

::1F TERMINATOR POP IT OFF THE STACK
:;RESTORE RO

:;ADJUST RETURN PC

; s RETURN

: BRANCH IF <HT>
;:BRANCH IF NOT <CRLF>
::POP  <CR><LF> EQUIV

;:TYPE A CR AND LF

:sCLEAR CHARACTER COUNT
s+GET NEXT CHARACTER
..GO TYPE THIS CHARACTER
21S IT TIME FOR F LLER CHARS.?
:21F NO GO GET
;iGET # OF lLLEl CHARS. "NEEDED
:IAND THE NULL €
::DOES A NUL

CHAR,
S A NULL NEED TO BE TYPED?

SEQ 0026
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1083

33

32832325 EE

3833

_.—._.—‘-‘d_‘—.-‘—.—'—.d—.—l—.—l—._h—ﬂd—l—l—l—l-—.-ﬂ—l—l-—l—l—l—l—l—l—l-‘—i-‘-‘—i—l—l-‘—-‘—‘-—i—‘-—.—‘—‘—.—.-‘

S T O WS QNS S O QO —p————— Y R g
— D D - D D e )
PR RN R RN RS IG SR aN 23381 ARERSS

;:BR IF NO==GO POP THE NULL OFF OF STACK

;.60 TYPE A NULL

BLT 63
JSR PC.STYPEC
DECB  $CHARCNT
BR 78
-HORIZONTAL TAB PROCESSOR
8s: MOVB #' ,(SP)
9% : JSR PC,$TYPEC
BITB  #7.SCHARCNT
BNE 9
TST (SP)+
BR 2%
$TYPEC: TSTB  a$TKS1
BPL 108
MOV asTKB1,=(SP)
BIC #177600, (SP)
CMPB  WSXOFF, (SP)
BNE 102$
1018: TSTB  @$TKS1
BPL 1018

MOVB  aSTKB1,(SP)
BIC #177600, (SP)
CMOB  #SXON, (§P)
BNC 101$
1028:  T1ST (SP)+
108: TSTB  a@s$TPS!
BPL 108
MOVB  2(SP).asTPB1
C(MPB  #CR,2(SP)

BNE 1$

CLRB SCHARCNT

BR STYPEX
18: CMPB #LF ,2(SP)

BEQ $STYPEX

INCB (PC)+

$CHARCNT:.WORD 0

$TYPEX: RTS PC

NDF HT,HT= 11

NDF $TKS1,$TKS1:

£Q .-$TkST,$TKS1: .WORD
NDF $TkB1,$TKB1:

EQ .-$TkB1,$TKB1: .WORD
NDF $XON,SXON = 21

NDF SXOFF ,$XOFF = 23
NDF LF,LF= 1

NDF CR.CR= 1

NDF CRLF,CRLF= 200
NDF $TPS1 _$TPS1:

EQ .-$TPsi,$TPS1: .WORD
NDF $TPB1,$TPB1:

EQ .-$TPB1,$TPB1: .WORD
NDF ~ SNULL , SNULL :

EQ .=SNULL,SNULL: .BYTE
NDF SFILLS.SFILLS:

EQ .-SFILLS,SFILLS:

NDF SFILLC,$FILLC:

EQ .-SFILLC,S$FILLC:

NDF STPFLGT.STPFLGI:

.
b
]
gl

g b—g bommg by brzg Bomg B o by g g b o By b B by b b by
g B g Do g by B Mt B Bomg b Dod By b bt by b b By By
TTT T TTTT T TTTTTTTTTTTTTTTT ™M

::DO NOT COUNT AS A COUNT
: :LOOP

:2REPLACE TAB WITH SPACE
;sTYPE A SPACE

JsBRANCH [F NOT AT

;. TAB STOP

s +sPOP SPACE OFF STACK
J2GET NEXT CHARACTER

:2CHAR IN KYBD BUFFER? :MJDOO1
;:BR IF NOT 2MJDO01
;:GET CHAR ;MJDO01
::STRIP EXTRANEOUS BITS MJDO01
;sWAS CHAR XOFF ;MUDO001 ;
;:BR IF NOT :MJDO01 '
;2WAIT FOR CHAR :MUD001
:MJDOO1
::GET CHAR :MJDOO1 l
J2STRIP IT :MJD001
:iWAS IT XON? ;MJDOO1 '
;:BR IF NOT :MJDO01
JsFIX STACK :MJDOO1
:2WAIT UNTIL PRINTER IS READY
;MJDO01
::LOAD CHAR TO BE TYPED INTO DATA REG.
:2]1S CHARACTER A CARRIAGE RETURN?
;JBRANCH IF NO
::EE?rCLEAR CHARACTER COUNT
::1S CHARACTER A LINE FEED?
; sBRANCH IF YES b
:2COUNT THE CHARACTER °
:2CHARACTER COUNT STORAGE
:;CODE FOR HOR]ZONTAL TAB
:MJDOO1
177560 ::TTY KDB STATUS ;MJDOO1T
:MJDO01
177562 ::TTY KBD BUFFER :MJDO01
:MJDOO1
:MJDOO

;;CODE FOR LINE FEED
;:CODE FOR CARRIAGE RETURN
;;CODE FOR CARRIAGE RETURN-LINE FEED

177564 ::TTY PRINTER STATUS REG. ADDRESS

177566 ::TTY PRINTER BUFFER REG. ADDRESS

0 : ;CONTAINS NULL CHARACTER FOR FILLS

BYTE 2 :;CONTAINS # OF FILLER CHARACTERS RE |
BYTE 12 ::INSERT FILL CHARS. AFTER A "LINE F |

|
|

|
|
J
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1140 J1IF EQ .~STPFLG1.$TPFLGI: BYTE 0 ::"'TERMINAL AVAILABLE'' FLAG (BIT<07>
1141 .1IF NDF SQUES,SQUES:

1142 .1IF EQ .-SQUES,$QUES: .ASCII ‘" :;QUESTION MARK

1143 .11F NDF S$CRLF1.$CRLF1:

1144 “1IF EQ .=-SCRLF1,$CRLF1: LASCIT  <15> : ;CARRAIGE RE TURN
1145 J1IF NDF SLF1,$LF1:

1146 J1IF EQ .~SLFT,SLF1: ASCIZ <12> : :LINEFEED

1147 .1IF NE 1i8., .EVEN

1148 "ENDM  .STYPE
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1150 .MACRO .STYPOCT

ug% 5%? BINARY TO OCTAL (ASCII) AND TYPE

1153 :*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT

1154 :*0CTAL (ASCII) NUMBER AND TYPE 1IT.

‘%]'gg :'EHIL’OS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
o. :

1157 o * MOV NUM,-(SP) ::NUMBER TO BE TYPED

1158 o ® TYPOS ;sCALL FOR TYPEOUT

1159 o™ BYTE N ;:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE

1160 ™ BYTE M ::M=1 0R 0

1161 % ::1=TYPE LEADING ZEROS

Hgg ™ 2 ;0=SUPPRESS LEADING ZEROS
:t

1164 :*$TYPON=-==<ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

1165 :*$TYPOS OR $TYPOC

1166 s*=CALL:

1167 ;e MOV NUM,~(SP) ;sNUMBER TO BE TYPED

}}23 i TYPON ;:CALL FOR TYPEOUT
.'ﬁ

‘{11;(1) :*%HEOC--ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
-' :

1172 o MOV NUM,-(SP) ::NUMBER TO BE TYPED

1173 i TYPOC ::CALL FOR TYPEOUT

1174 $TYPOS: MOV a(SP) ,-(SP) J:PICKUP THE MODE

1175 MOVB 1(SP) ,SOFILL ;:L0AD ZERO FILL SWITCH

1176 ' MOVB (SP)+,SOMODE+1 ;.;NUMBER OF DIGITS TO TYPE

1177 ADD #2,(SP) ::ADJUST RETURN ADDRESS

1178 BR $STYPON

1179 $TYPOC: MOVB #1.,80FILL J2SET THE ZERO FILL SWITCH

1180 MOVB #6,SOMODE +1 ::SET FOR SIX(6) DIGITS

1181 $TYPON: MOVB #5,.80CNT ;;SET THE ITERATION COUNT

1182 MOV R3,.-(SP) ::SAVE RS

1183 [ 0)") R4 ,-(SP) ::SAVE R4

1184 MOV RS,=(SP) ::SAVE RS

‘Hgg FN?EB :?QDE*I.RI. :2GET THE NUMBER OF DIGITS TO TYPE

1187 ADD #6.R4 ::SUBTRACT IT FOR MAX. ALLOWED

1188 MOVB R4 , $OMODE :2SAVE IT FOR USE

1189 MOVB $OFILL RS J:GET THE ZERO FILL SWITCH

1190 MOV 12(SP) ,RS J;PICKUP THE INPUT NUMBER

11N CLR 3 ;sCLEAR THE OUTPUT WORD

1192 1%: ROL RS :;ROTATE MSB INTO °C'’

1193 BR 3% ;:G0 DO MSB

1194 2%: ROL RS :;FORM THIS DIGIT

1195 ROL RS

1196 ROL RS

1197 MOV RS5.R3

1198 3%: ROL R3 ::GET LSB OF THIS DIGIT

1199 DECB $OMODE J:TYPE THIS DIGIT?

1200 BPL 7% ;:BR IF NO

1201 BIC #177770,R3 ;2GET RID OF JUNK

1202 BNE 43 ::TEST FOR O

1203 TST R4 ;sSUPPRESS THIS 0?

1204 BEQ 5% ;:BR !F YES

1205 4%: INC R4 ;:DON'T SUPPRESS ANYMORE 0°'S

1206 BIS #'0,R3 JJMAKE THIS DIGIT ASCII

S —
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1207 5%: BIS #' .R3 :sMAKE ASCII IF NOT ALREADY
1208 MOVB  R3.8% ::SAVE FOR TYPING
1209 MOV PC.=(SP) :*FETCH ADDRESS OF NUMBER TO BE TYPED USING
1210 ::POSITION INDEPENDENT CODE
}s} } ADD #88-., (SP) -'"2,',?,‘,’#5',’,“"" CONTAINS ADDRESS OF NUMBER TO BE
1213 MOV (SP)+,108 *3SET UP ADDRESS FOR TYPE COMMAND
1214 TYPE 1:GO TYPE THIS DIGIT
1215 108 .WORD 8% :ADDRESS OF CHARACTER TO BE PRINTED
1216 7%: DECB  SOCNT :SCOUNT BY 1
1217 BGT 2$ ::BR [F MORE TO DO
1218 BLT 6$ ::BR IF DONE
1219 INC Ré ::INSURE LAST DIGIT ISN'T A BLANK
1220 BR 28 2360 DO THE LAST DIGIT
1221 6%: MOV (SP)+ RS ::RESTORE RS
1222 MOV (SP)+ R4 :RESTORE R4
1223 MOV (SP)+.R3 *:RESTORE R3
1224 MOV 2(SP) .4 (SP) P:SET THE STACK FOR RETURNING
1225 MOV (SP)+,(SP)
1226 RT] : :RETURN
1227 8$: BYTE 0 ::STORAGE FOR ASCII DIGIT
1228 .BYTE 0 ::TERMINATOR FOR TYPE ROUTINE
1229 $OCNT: .BYTE O ::OCTAL DIGIT COUNTER
1230 $OFILL: .BYTE 0 ;37ERO FILL SWITCH
1231 $OMODE : .WORD 0 ;INUMBER OF DIGITS TO TYPE
1232 .ENDM  .$TYPOCT
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RRRTEDELT
REEGHUBR

nono

43

P T e O o o e R e )

.MACRO

.STYPDEC

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

STARS

;*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT
:*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
:*NUMBER IS 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.

:'CALL:

"
$TYPDS:

1%:

2%:

3s:

4%:

5%:

6%:
7%:

8%:

MOV
TYPDS
PUSH
MOV
MOV
BPL
NEG
MOVB
CLR
MOV
ADD

NUM, = (SP)

<RO,R1,R2.R3.R4, RS>

#20200.-(SP)
22(SP) .RS
1$

RS

#'=,1(5P)

RO

PC,R3
#$DBLK=. ,R3

#' ,(R3)+
R2

PC R4
”DYBL-- 'R‘
RO,R%

(R4) ,R1
R1.RS

73
(SP)

63

1(SP) ,=1(R3)
#'0,R2

» R

R2, (R3)+
(RO) +
RO,#10

2%

8%
RS . RZ
6%

(SP)+

9%
=1(SP) ,~2(R3)

(R3)

<R5 R4, R3 R2.R1 Rb>

PC,=(SP)

#$DBLK~. , (SP)

..PUT THE BINARY NUMBER ON THE STACK
;GO TO THE ROUTINE

J2SET BLANK SWITCH AND SIGN
..GET THE INPUT NUMBER
;BR IF INPUT IS POS.
..MKE THE BINARY NUMBER POS.
;sMAKE THE ASCI] NUMBER NEG.
;slERO THE CONSTANTS INDEX
:2FETCH PC FOR ADDRESSING
.?gtls’ THE OUTPUT POINTER = R3 POINTS TO $DBLK
..SET THE FIRST CHARACTER TO A BLANK
;sCLEAR THE BCD NUMBER
;3USE PC FOR LOCATING TABLE
J2R& NOW POINTS TO TABLE
;2 INDEX INTO TABLE
J:GET THE CONSTANT
..FORH THIS BCD DIGIT
;BR IF DONE
..INCREASE THE BCD DIGIT BY 1

;:ADD BACK THE CONSTANT
::CHECK IF BCD DIGIT=0
J:FALL THROUGH IF 0
;:STILL DOING LEADING 0°'S?
;:BR ;’r YES

2 :MSD?
J:BR IF NO
JYES==SET THE SIGN
;sMAKE THE BCD DIGIT ASCII
;2MAKE IT A SPACE IF NOT ALREADY A DIGIT
:2PUT THIS CHARACTER IN THE OUTPUT BUFFER
;3 JUST INCREMENT ING
::CHECK THE TABLE INDEX
..GO DO THE NEXT DIGIT
GO TO EXIT
Et THE LSD
CHANGE TO ASCII
lpmeSD THE FIRST NON-ZEROQ?
YES==-SET THE SIGN FOR TYPING
SET THE TERMINATOR

;sFETCH ADDRESS OF NUMBER TO BE TYPED USING
;;POSITION INDEPENDENT CODE
::g;?ﬁ?salﬂ CONTAINS ADDRESS OF NUMBER TO BE

ngsm

SEQ 0031
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1291 MOV (SP)+,10%
1292 TYPE

1293 108: .WORD  $DBLK

1294 MOV 2(SP) ,4(SP)
1295 MOV (SP)+,(SP)
1296 RTI

1297 $DTBL: 10000.

1298 1000.

1299 100.

1300 10.

1301 $DRLK: .BLKW &

1302 LENDM  _STYPDEC

;:SET UP ADDRESS FOR TYPE COMMAND
;sNOW TYPE THE NUMBER

;sADJUST THE STACK
;:RETURN TO USER

SEQ 0032
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USER DOCUMENTATION SEQ 0033

.MACRO .STRAP X,Y,Z

2

RTS RO ::G0 TO ROUTINE
;:THIS IS USE TO HANDLE THE '‘GETPRI'' MACRO
STRAP2: MOV (SP) ,=(SP) :2MOVE THE PC DOWN
MOV 4(SP) ,2(SP) ;2MOVE THE PSW DOWN
RTI ;sRESTORE THE PSW
.MACRO SETTRAP A.B,MSG
o 187 $$SET  A,.B,\<TRAP+$TRP>,\$TRP, <MSG>

$TRP=$STRP+1

LIST

.ENDM SETTRAP

.MACRO S$S$SET A,B,C,D,COMNT

.IF EQ S$TRP-1

.SBTTL TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
s *BY THEREZ??SE INSTRUCTION.

ggg&&a&&&&ffffff?ﬁﬁfug
AR AAY ST A VTSR NV N pht

1305 .SBTTL TRAP DECODER

1306 STARS ,

1307 s*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "‘TRAP'' INSTRUCTION
1308 :*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
1309 ;*0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
1310 :*GO TO THAT ROUTINE.

13N UF B X

1312 $TRAP: MOV RO,~(SP) ;:SAVE RO

1373 MOV R1,=(SP) ::SAVE R1

1314 IFF

1315 $TRAP: MOV 2(SP) ,-(SP) ;;ASSUME THE STATUS OF

1316 BIC #20, (SP) ;s THE CALLER==DO NOT ALLOW
1317 MOV #1%,-(SP) ;s T-BIT TRAPS

1318 RTI ;s:SET THE NEW STATUS

1319 1%: MOV RO,=(SP) 2 :SAVE RO

1320 .ENDC

1321 MOV 4(SP) ,RO ;:GET TRAP ADDRESS

1322 TST -(R0O) ;;BACKUP BY 2

1323 MOVB (RO) ,RO ;;GET RIGHT BYTE OF TRAP

1324 JIF NB 2

1325 BPL $TRAP1 ; ;NON-USCR TRAP,BELOW 200
1326 BIC #*C177.R0O ;:STRIP AWAY THE JUNK

1327 JMP (PC) :;USER TRAP,ABOVE 177, GO TO
1328 .WORD 2 :: USER TRAP HANDLER- 2

1329 $TRAP1:

1330 .ENDC

1331 AF NB Y

1332 CMP #STERM,RO ;;(HECK FOR OUT OF BOUNDS
1333 BGT .+6 J:BR IF 0K

1334 HALT :;0UT OF BOUNDS

1335 BR .~2 ; s HANGUP

1336 .ENDC

1337 ASL RO ;;POSITION FOR INDEXING

13 MOV PC.R1 ;2FETCH THIS PROGRAM POINTER FOR PIC
13 ADD #$TRPAD-. ,R1 ;:POINT TO TABLE

1 ADD RO.R1 :2R1 NOW POINTS TO ROUTINE TRAP CALL WANTED
1 MOV (R1) .RO 22RO CONTAINS ADDRESS FOR RTS
} MOV (SP)+ ,R1 ;2RESTORE R1

;

1

1

1

1

1

1

1

1

1

1

1

1

1

:

1

1

3
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USER DOCUMENTATION

1361

5%

$EEEEE

=00

-l b il cd cnd cnld il ) il s
NN

WWWW
N
W

e e b
gl
BQVO\V!J\

EEEE

SEREEREE

)
WWWW
KIRE

$TRPAD :

.ENDC

.WORD

$TRAP?2

JAIF NDFAGNS..NLIST

= C
IIF NDFBGNS..LIST

. ENDM
.MACRO

$TERM=,

.ENDM
LNLIST
$TRP=1
LIST
.IF DF

.ENDC

.ENDC
.IF DF

-ENDC
.IF DF

.ENDC
.IF DF

.ENDC
.IF DF

.ENDC
.IF DF

.ENDC
.IF DF

.ENDC
.IF DF

.ENDC
.1F DF

.ENDC
.IF DF

. Ewc
.IF DF

.ENDC
.ENDM

$SSET

TRMTRP
-$TRPAD

TRMTRP

$TYPE
SETTRAP

$TYPOC
SETTRAP
SETTRAP
SETTRAP

$TYPDS
SETTRAP

$TYPBN
SETTRAP

$GTSWR
SETTRAP

SCKSWR
SETTRAP

$RDCHR
SETTRAP

SRDL IN
SETTRAP

$SRDOCT
SETTRAP

$RDDEC
SETTRAP

$SAVREG
SETTRAP
SETTRAP

$R2A

SETTRAP
SETTRAP
SETTRAP

.srw

;s CALL=A TRAP+D(C) COMNT

TYPE ,STYPE,*/TTY TYPEOUT ROUTINE/

TYPOC,$TYPOC,*/TYPE OCTAL NUMBER (WITH LEADING ZEROS)/
TYPOS,$TYPOS,*/TYPE OCTAL NUMBER (NO LEADING ZEROS)/
TYPON,STYPON,*/TYPE OCTAL NUMBER (AS PER LAST CALL)/

TYPDS,$TYPDS,*/TYPE DECIMAL NUMBER (WITH SIGN)/
TYPBN,STYPBN,*/TYPE BINARY (ASCII) NUMBER/
GTSWR,$GTSWR,*/GET SOFT-SWR SETTING/
CKSWR,$CKSWR,“/TEST FOR CHANGE IN SOF T-SWR/
RDCHR,$RDCHR,*/TTY TYPEIN CHARACTER ROUTINE/
RDLIN,SRDLIN,*/TTY TYPEIN STRING ROUTINE/

RDOCT ,SRDOCT,*/READ AN OCTAL NUMBER FROM TTY/
RDDEC,SRDDEC,*/READ A DECIMAL NUMBER FROM TTY/

SAVREG,$SAVREG,“/SAVE RO-R5 ROUTINE/
RESREG,SRESREG,“/RESTORE RO-R5 ROUTINE/

R2AZ,SR2AZ
R2AZ. ,$R2AZ.
R2AZQ,$R2AZQ

SEQ 0034
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USER DOCUMENTAT ION _ SEQ 0035
1617
1418 000000 .HEADER <CVMEMAO DIAGNOSTIC FOR NON-VOLATILE MEMORIES>,<1981>,<KEN LANGLAIS>
1419 000000 EQUAT
1420 000000 - SWRHI
1421 000000 "$CATCH START1
}2g§ 000204 KT11 X
1424 000204 .SETUP .STRAP
1425 NLIST BEX
1426 LIST MEB
1427 000001 SLSTIN = 1
1428 000001 SLSTTAG = 1
}253 000400 " = 400 :READ ROUTINES
1437 000400 .SREAD 26
000400 177560 .1IF EQ .-$TKS,$TKS: .WORD 177560 ::TTY KBD STATUS
000402 177562 "1IF EQ .-$TKB.S$TKA: "WORD 177562 S:TTY KBD BUFFER
000404 011646 $RDCHR: MOV (SP) ,=(SP) : :PUSH DOWN THE PC
000406 016666 000004 000002 MOV 4(SP) ,2(SP) ::SAVE THE PS
000414 105777 177760 1%: TSTB  @$TKS S:WAIT FOR
000420 100375 BPL 1% *:A CHARACTER
000422 117766 177754 000004 MOVB  @$TKB,4(SP) *:READ THE TTY
000430 042766 177600 000004 BIC #AC<177>,4(SP)  +:GET RID OF JUNK IF ANY
000436 026627 000004 000023 cMP 4(SP) ,#2% ::1S 1T A CONTROL=S?
000444 001013 BNE 3s ::BRANCH IF NO
000446 105777 177726 2%: TSTB  as$TKS S:WAIT FOR A CHARACTER
000452 100375 BPL 28 “:LOOP UNTIL ITS THERE
000454 117746 177722 MOVB  a$TKB,-(SP) *:GET CHARACTER
000460 042716 177600 BIC #~C177,(SP) SIMAKE IT 7-BIT ASCII
000464 022627 000021 CMP (SP) +, 421 ::1S IT A CONTROL=-Q?
000470 001366 BNE 2$ *:IF NOT DISCARD IT
000472 000750 BR 1% *:YES, RESUME
000474 026627 000004 000021 3$: CMP 4(SP) ,#SXON 2:1S IT A RANDOM XON? | :RANOO1
000502 001744 BEQ 18 ::BRANCH IF YES *RANOO1
026627 000004 000140 CMP 4(SP) ,#140 2:1S IT UPPER CASE?
000512 002407 BLT 48 *:BRANCH IF YES
000514 026627 000004 000175 CMP 4(SP) ,#175 2:1S IT A SPECIAL CHAR?
000522 003003 BGT 48 ::BRANCH IF YES
000524 042766 000040 000004 BIC #40,4(SP) S:MAKE IT UPPER CASE
000532 000002 4$: RTI ::G0 BACK TO USER
000534 010346 $RDLIN: MOV R3,=-(SP) ::SAVE R3
000536 012703 000642 1$: MOV #STTYIN,R3 *:GET ADDRESS
000542 022703 000670 28: CMP #STTYIN+26,R3  ::BUFFER FULL?
000546 101405 BLOS 48 S:BR IF YES
000550 104406 RDCHR *:GO READ ONE CHARACTER FROM THE TTY
000552 112613 MOVB  (SP)+,(R3) *:GET CHARACTER
000554 122713 000177 108: C(MPB  #177,(R3) ::1S IT A RUBOUT
000560 001003 BNE 3s S:SKIP IF NOT
000562 104401 000670 . 48: TYPE  ,$QUES S:TYPE A *2°
000763 BR is “:CLEAR THE BUFFER AND LOOP
000570 111367 000044 3$: MOVB  (R3).9% ::ECHO THE CHARACTER
000574 104401 000640 TYPE .98
000600 122723 000015 CMPB  #15,(R3)+ ::CHECK FOR RETURN
000604 001356 BNE é 3 ::LO00P IF NOT RETURN
000606 105063 177777 CLRB  =1(R3) ::CLEAR RETURN (THE 15)
000612 104401 000672 TYPE  ,SLF ::TYPE A LINE FEED
000616 012603 MOV (SP)+,R3 ::RESTORE R3
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TTY INPUT ROUTINE

011646 MOV (SP) ,=(SP) ;;ADJUST THE STACK AND PUT ADDRESS OF THE
oooc%g 016666 000004 000002 MOV 4 (SPS,2(SP) Iy FIRST ASCII CHARACTER ON IT
000630 012766 000642 000004 MOV #STTYIN,&(SP)

000636 000002 RTI : :RETURN
000640 000 9$: BYTE 0 ::STORAGE FOR ASCII CHAR. TO TYPE
000641 000 .BYTE 0 .5 JERMINATOR
000670 077 .11F EQ .-SQUES,SQUES: .ASCII %" :QUESTION MARK
000671 015 "1IF EQ .-SCRLF.SCRLF: .ASCII <15>  :CARRIAGE RETURN
000672 012 000 "1IF EQ .-SLF,SLF: ASCIZ <12>  ::LINE FEED
000674 136 125 015 $CNTLU: .ASCIZ /*u/<15><12>  ;:CONTROL "V’
000701 136 107 015 S$CNTLG: .ASCIZ /*G/<15><12>  ::CONTROL 'G'"
000706 015 012 123 SMSWR: .ASCIZ <15><12>/SWR = /
il 000717 040 040 116 SMNEW: .ASCIZ / NEW = /
1433 000730 .SRDOCT BIG
000730 011646 $RDOCT: MOV (SP) ,=(SP) : :PROVIDE SPACE FOR THE
000732 016666 000004 000002 MOV 4(SP) ,2(SP) 3 INPUT NUMBER
000740 01004 MOV RO,=(SP) ::PUSH RO ON STACK
000742 010146 MOV R1.=(SP) ::PUSH R1 ON STACK
000744 010246 MOV R2,=(SP) ::PUSH R2 ON STACK
000746 104407 1$: RDLIN :READ AN ASCIZ LINE
000750 012600 MOV (SP)+,R0 ::GET ADDRESS OF 1ST CHARACTER
000752 010067 000100 MOV RO, 5% S:AND SAVE IT
000756 005001 CLR R1 ::CLEAR DATA WORD
000760 005002 CLR R2
000762 112046 28: MOVB  (RO)+,-(SP) ::PICKUP THIS CHARACTER
000764 001420 BEQ 3 ::IF ZERO GET OUT
000766 122716 000060 CMPB  #'0,(SP) ::MAKE SURE THIS CHARACTER
000772 003026 BGT 4 ::1S AN OCTAL DIGIT
000774 122716 000067 CMPB  #'7.(SP)
001000 002423 BLT 4
001002 006301 ASL R1 si%2
001004 006102 ROL R2
001006 006301 ASL R1 Jonk
001010 006102 ROL R2
001012 006301 ASL R ;%8
001014 006102 ROL R2
001016 042716 177770 BIC #AC7,(SP) ::STRIP THE ASCII JUNK
001022 062601 ADD (SP)+,R1 :ADD_IN THIS DIGIT
0010264 000756 BR 2$ LOOP
001026 005726 3$: ST (SP)+ ::CLEAN TERMINATOR FROM STACK
001030 010166 000012 MOV R1,12(SP) :3SAVE THE RESULT
001034 010267 000026 MOV R2.SHIOCT
001040 012602 MOV (SP) +,R2 ::POP STACK INTO R2
001042 012601 MOV (SP) +.R1 S:POP STACK INTO R1
001044 012600 MOV (SP) +.R0 ::POP STACK INTO RO
001046 2 RTI : 2RETURN
001050 005726 48: ST (SP)+ ::CLEAN PARTIAL FROM STACK
001052 105010 CLRB  (RO) 2:SET A TERMINATOR
001054 104401 TYPE 2:TYPE UP THRU THE BAD CHAR.
001056 5% .WORD O
001060 104401 000670 TYPE $QUES 22 UCR R CLFT
001064 000730 BR is *:TRY AGAIN
e 001066 000000 $HIOCT: .WORD O *:HIGH ORDER BITS GO HERE
1435 001070 .SRDDEC
001070 011646 $RDDEC: MOV (SP),=(SP) ;: :PROVIDE SPACE FOR
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001072 016666 000004 000002 MOV 4(SP) ,2(SP)
001100 010046 MOV RO,=(SP)
001102 010146 MOV R1,=(SP)
001104 010246 MOV R2,=(SP)
001106 104407 1%: RDL IN
001110 012600 MOV (SP)+,R0
001112 010067 000120 MOV RO,6$
001116 005046 CLR -($P)
001120 005002 CLR R2
001122 122710 000055 (MPB  #'-=,(RO)
001126 001001 BNE 2
001130 112002 MOVB  (R0O)+,R2
001132 112001 28: MOVB  (RO)+.R1
001134 001424 BEQ 3$
001136 122701 000060 CMPB  #'0,R1
001142 003032 BGT 58
001144 122701 000071 CMPB  #'9,R1
001150 002427 BLT 5%
001152 032716 170000 BIT RAC7777.(SP)
001156 001024 BNE 5
001160 006316 ASL (SP)
001162 011646 MOV (SP) ,=(SP)
001164 006316 ASL (SP)
001166 006316 ASL (SP)
001170 062616 ADD (SP)+, (SP)
001172 102416 BVS 58
001174 162701 000060 SUB #'0,R1
001200 060116 ADD R1, (SP)
001202 102412 BVS 9
001204 000752 BR 2s
001206 005702 3s: ST R2
001210 001401 BEQ 4
001212 005416 NEG (SP)
001214 012666 000012 48: MOV (SP)+,12(SP)
001220 012602 MOV (SP)+.R2
001222 012601 MOV (SP)+.R1
001224 012600 MOV (SP)+.R0
001226 2 RT]
001230 005726 5% ST (SP)+
001232 105010 CLRE  (RO)
001234 104401 TYPE
001236 6%: .WORD 0
001240 104401 000670 TYPE $QUES
- 001244 000720 BR is
1437 001246 .$SIZE
001246 010046 $SIZE: RO,=(SP)
001250 010146 MOV R1.=(SP)
001252 010246 MOV ai.-(sm
001254 010346 MOV R3.=(SP)
001256 010446 MOV R& .-(SP)
001260 013746 000114 MOV arf14,-(sP)
001264 013746 000116 MOV ar16.-(SP)
001270 012737 000116 000114 MOV #116,a4114
001276 012737 000002 000116 MOV #RT], 34116
001304 013746 000004 MOV SNERRVEC,=(SP)
001310 013746 000006 MOV SNERRVEC+2,~=(SP)

;s THE INPUT NUMBER

;PUSH RO ON STACK

::PUSH R1 ON STACK

:PUSH R2 ON STACK

:sREAD AN ASCIZ LINE

: ;ADDRESS OF 1ST CHAR.
::SAVE INCASE OF BAD INPUT
: :CLEAR DATA WORD

::SIGN SET POSITIVE

;cSEE IF A MINUS SIGN WAS TYPED
::BR IF NO MINUS SIGN
::SAVE FOR LATER USE
:sPICKUP THIS CHARACTER
;:GET OUT IF ZERO

; sMAKE SURE THIS CHARACTER
;:1S A DIGIT BETWEEN 0 & 9

;:DON'T LET NUMBER GET TO BIG
::BR IF NUMBER WOULD OVERFLOW

.k
::SAVE FOR LATER
.n.‘

;:%8,

::%10.

;;OVERFLOW ISN'T ALLOWED
::STRIP AWAY THE ASCII JUNK
;:ADD IN THIS DIGIT
;OVERFLOW ISN'T ALLOWED

.'Lw
:sCHECK IF NUMBER IS NEG
::BR IF NO

:2YES==NEGATE THE NUMBER

:2SAVE THE RESULT

::POP STACK INTO R2

::POP STACK INTO R1

::POP STACK INTO RO

;;RETURN

:2CLEAN PARTIAL NUMBER FROM STACK
32SET A TERMINATOR

:2TYPE THE INPUT UP TO BAD CHAR.
: ;POINTER GOES HERE

:: I?OOICRO‘IFI

2:TRY AGAIN

:2SAVE RO ON THE STACK
:2SAVE R1 ON THE STACK
:2SAVE R2 ON THE STACK
2 :SAVE ON THE STACK
:2SAVE R4 ON THE STACK
2 ;SAVE MEMORY ERROR VECTOR PS £ PC

:: IGNORE PARITY ERRORS WHILE SIZING
;;SAVE PRESENT ERROR VECTOR PS & PC

Bk001

SEQ 0037
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001314 010600 MOV SP,RO ;:SAVE THE STACK POINTER

001316 104400 TRAP $:PUSH OLD PSW AND PC ON STACK

001320 012637 MOV (SP)+,@NERRVEC+2 ::SAVE THE PSW IN @#ERRVE(+2

001324 012701 003776 MOV #3776.R1 ::SETUP ADDRESS

001330 105727 TSTB  (PC)+ tUSE MEMORY MANAGEMENT?

001332 000200 $KT11: .WORD 200 ::SET TO USE MEMORY MANAGEMENT

00133¢ 100135 BPL $CURE ::BR IF NO

001336 o12;§7 oous;z 000004 MOV #SKTNEX ,@#ERRVEC ;:SET FOR TIMEOUT

001344 005737 177572 TST ¥SRO ;:KT11 ARE YOU THERE?

001350 052767 100000 177754 BIS #100000,8KT11  ;;YES==SET KT11 KEY

001356 012737 001406 000004 MOV #1008, 3#ERRVEC ;:SET FOR TIMEOUT 8001

001 5737 172516 TST 172516 ::0=8US MAP ARE YOU THERE? BK001

001370 012767 000200 000026 MOV #200, SMAP “:TURN ON MAP INDICATOR Bk001

001376 012767 176200 000022 MOV #176200,8STOP  ::END OF 2M OF MEMORY

001404 B8R SMAPRG 1360 SET UP MAP REGISTERS BK001

001406 012737 006200 001426 1008: MOV #6200,a#8STOP  ::COMPARISON VALUE FOR 18 BIT MAPPING  BK0O1

001414 02 CMP (SP)+.(SP)+ ::CLEAN OFF STACK 8k001

001416 005037 001424 CLR INSMAP *IMAKE SURE MAP INDICATOR TURNED OFF  BK001

001422 000402 B SNOMAP 23 BK001

001424 $SMAP: .WORD 0 132200 IF MAP PRESENT B8K001

0014 $STOP: .WORD O SSFILLED WITH APPROPRIATE COMPARISON VALUE

001430 005046 CLR -(SP) SSINITIALIZE FOR ‘PAR'' LOADING

001432 omog 172340 MOV #X1PARO,R2 :*ADDRESS OF FIRST 'PAR"

001436 01570 000010 MOV #°D8,R3 ::LOAD EIGHT 'PAR.'S'’' AND EIGHT 'PDR.°'S"’

001442 012762 077406 177740 18: MOV #77406,-40(R2) ::PDR = 4K, UP, READ/WRITE

001450 011622 MOV (SP), (R2)+ ::LOAD ‘PAR"’

001452 %o 000200 ADD 500 (SP) :UPDATE FOR NEXT 'PAR"’

001456 077307 S08 1% ::L00P UNTIL ALL EIGHT ARE LOADED

001460 &1)27:. 177600 MOV #177600,~(R2) ::SETUP KIPAR7 FOR 1/0

001464 00504 CLR -(R2) $:SETUP KIPARG FOR TESTING

001466 012737 001504 000004 MOV #2S.aNERRVEC  ::CATCH TIMEOUT IF NO SR3

001474 012737 000020 172516 MOV #20.a¥SR3 *:ENABLE 22 BIT MODE AND UNIBUS MAP 8K001

001502 000401 BR 3$ $:THIS PDP=11 HAS A SR3 REGISTER

001504 ozzsig i’: P (SP)+,(SP)+ ::CLEAN OFF THE STACK=-NO SR3

001506 005 177572 $: INC WSRO :3TURN ON MEMORY MANAGEMENT

omsg 012737 001560 000004 #SKTOUT ,@#ERRVEC ;;SET FOR TIME OUT

001520 105737 001424 TSTB  aFsSMAP ;315 mAP THERE? BK001

001524 1 BPL 4 : INO=-SKIP BK001

001592 mi 001602 000114 MOV #SMMOUT ,a#114  ::SET UP MEMORY ERROR VECTOR Bk001

001536 013737 oogggs 000116 MOV SFERRVEC+2,a#116 ::LOCK OUT INTERRUPTS BK001

001542 7 143776 48: ST 143776 ::TRAP N NON-EX-MEM

oomg 712 000040 ADD #40, (R2) SIMAKE A 1K STEP

00155 os 712 001426 ™ arSSTOP, (R2)  ::LAST ONE?

001228 1013 BHI 4 SINO==TRY IT

001 35;50; $KTOUT: MOV (R2) ,R2 $3GET LAST BANK+1

001562 ri 177572 CLR arsrO S:TURN OFF MEMORY MANAGEMENT

oms%. 105737 001424 ISTB  aFsMAP 1:1S MAP THERE? BK001

001572 1000 B8PL $S1ZEX : *NO=-SKIP Bk001

001574 005037 172516 CLR usns S:TURN OFF MAP Bk001

001283 1 BR ssx;;x

&1 1 rgf. 177744 SMMOUT: MOV 777464 R4 ;;SAVE MEMORY ERROR REGISTER BK001
mos 10437 177744 MOV RG, 177744 ::CLEAR BITS IN REGISTER B8k001

001612 032704 000001 BIT #1 R4 : SMEMORY TIMEOUT? Bk001

001258 1360 BNE skTour SIYES=EXIT 8k001

001 RT] SIMUST BE PARITY ERROR-IGNORE IT 8k001

oomis 8‘53 100000 177502 SKTNEX: BIC #100000,8KT11  ::KT11 NON-EXISTENT

0016 12737 001660 000004 SCORE: MOV #SCROUT ,@#ERRVEC ::SET FOR TIMEOUT

BK001
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004000
000040

177776

004000
000040

000006

000004
000116
000114
000020
000016

18: ADD

$CROUT: SUB
$SIZEX: SUB

RTS
$LSTAD: .WORD
$LSTBK: .WORD

R2
#4000 ,R1
04?5R2

#177776 ,R1

1%
#4000,R1
#40,R2
RO, SP

sSET UP BANK
..INCREFENT BY 1K
221K STEP
;:TRAP ON TIME OUT
JsLAST ONE
;sNO==TRY AGAIN

: :DROP BACK
: RESTORE THE STACK

(SP)+,@#ERRVEC+2’ ; ;RESTORE ERROR VECTOR

(SP)+ ,a#ERRVEC
(SP)+.i#116
(SP)+,a#114
R1,$LSTAD
R2,$LSTBK
(SP) + R4
(SP)+ ,R3
(SP)+,R2
(SP)+,R1
(SP)+,R0O

PC

0

0

: ;RESTORE MEMORY ERROR VECTOR

;s LAST ADDRESS

;s LAST BANK

; ;RESTORE R4 8k001
; JRESTORE R3

; ;RESTORE R2

; ;RESTORE R1

:sRESTORE RO

;;CONTAINS THE LAST ADDRESS
;;CONTAINS THE LAST BANK

SEQ 0039
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1439
1440
1441 001742
001742
1442
16443 001742 104406
1444
1445 001744
ik 001744 012637 010342
1447 001750 104401 010342

1448
1449 001754 104401 016155
1450
1451 001760
001760
001760
001760 000207
1452
1453

;THIS ROUTINE FETCHES A CHARACTER FROM THE TTY AND ECHOS IT
ROUTINE FETCH

ENDRTN

RDCHR

POP
MOV

TYPE
TYPE

FETCH:
;FETCH ANSWER

a#ECHO JFETCH CHARACTER

(SP)+ ,a#ECHO ::POP STACK INTO a#ECHO

LECHO ;ECHO CHARACTER

.CRLF1 :PRINT <CR><LF>
S0000% :
50001$:
RTS PC

SEQ 0040
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1455
14656
1457

104410

012637

1465

1466 001770
001770
001776

1467

1468 002000

1469

1470 002004
002004
002006

1471

1472 002006
002006

1473

1474 002014
002014

1475

1476

1477

1478

1479 002022
002022

1480

1481 002030
002030

032737
001403
104401

000432

013737

013737

062737

032767
001402

005537

1484

004767

50 032767
001403

162703

000402

4
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010342

017777

010152

010342

001066

020000

000001

001066

000024

000001

000200

010342

010344

010346

010342

014122

014102

;mégeggjuug READS THE ADDRESS TYPED, DETERMINES THAT IT IS A LEGAL 4K
*RETURNS WITH R4 NE #0 IF ADDRESS IS LEGAL

DOES NOT RESIDE OUT SIDE OF THE SYSTEM ADDRESS SPACE) AND

ROUTINF FETADD

FETADD:
JREAD OCTAL NUMBER

;FETCH BITS 0 = 15
;;POP STACK INTO @#ECHO

RDOCT

POP a#ECHO
MOV (SP)+,a#ECHO

IF #17777 SETIN a#ECHO THEN ;CHECK FOR 4K
BIT #17777 ,a#ECHO
BEQ 50002%
;BOUNDARY
TYPE NOT4K ;NOT LEGAL ADDRESS
ELSE !
BR 50003%
50002%:
LET a#SAVLOW := a#ECHO ;SAVE BITS 0 - 15 OF ADDRESS
MOV a#ECHO, a#SAVLOW
LET a#SAVH] := a#SHIOCT ;SAVE BITS 16 - 22 OF ADDRESS

MOV ANSHIOCT ,anSAVHI

;BUMP TO NEXT 4K IN ORDER TO DETERMINE IF THERE IS ENOUGH
;MEMORY FOR THE PROGRAM AND TESTING

LET @#ECHO := Q#ECHO + #20000 ;ADD 4K
ADD #20000, a#ECHO

IF #1 SETIN CONTROL THEN
BIT #1,CONTROL

BEQ 500048
LET @#SHIOCT := a#SHIOCT + CARRY :ADD OVERFLOW
ADC SNSHIOCT
ENDIF
5S0004%:
CALL ADDCHK
JSR PC , ADDCHK
IF #1 SETIN CONTROL THEN :MAPFED?
BIT #1, CONTROL
BEQ 50005$
LET R3 := R3 - #200 ;REMOVE 4K TEST INCREMENT
SUB #200.R3

ELSE
BR 50006%

SEQ 0041
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002066
1494
1495 002066
002066

1496

1497 002072
002072

1498

1499 002072
002072

1500

1501 002072
002072

002072
002072 000207

162703 020000

ENDRTN

ENDIF

ENDIF

D 4
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LET R3 := R3 - #20000

- REMOVE

50005%:
4K TEST INCREMENT

suB #20000,R3
50006%:
50003$:

50000$ :
50001%:
RTS PC

SEQ 0042
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;THIS ROUTINE CHECKS THAT THE 4K BOUNDARY IS WITHIN IN THE SYSTEM
;R3 WILL EITHER BE PAR COMPATIBLE ADDRESS FOR A MAPPED SYSTEM OR 4K ADDRESS

;FOR AN UNMAPPED SYSTEM
ROUTINE ADDCHK

IF #1 SETIN CONTROL THEN

032767 000001 014056
001431

INCR R3 FROM #1 TO #3 BY #1

012703 0C0001
000401

005203

020327 000003
003005

LET @#ECH" := QNECHO ROTATE 1

006137 010342

LET Q#$SHIOCT := Q#$SHIOCT ROTATE

006137 001066

000767 END INC

INCR R3 FROM #1 TO #7 BY #1

012703 000001
000401

005203
020327 000007
003003

LET a#SHIOCT

006337 001066

END INC
000771

LET R3 := Q#SHIOCT
013703 001066

ELSE

000410

LET R3 := a#ECHO

013703 010342

ADDCHK :

;DO WE HAVE MEM. MAN
BIT #1,CONTROL

. BEQ 50002%
"MAKE ADDRESS IN ECHO AND S$HIOCT
MOV #1.R3
B8R 50003
500048 :
INC R3
8GT 50005$

:COMPATIBLE WITH PAR
ROL S¥ECHO
ROL SHIOCT
BR 50004$
50005$ :

:NOW HIOCT WILL ;?KSSLOUER BITS

50006$

INC  R3

CMP R3, 47

BGT 50010%
;AND PUT THEM INTO UPPER BITS

:= QASHIOCT SHIFT 1

ASL ANSHIOCT

BR 50007%
500108:

MOV a#SHIOCT ,R3
sNO MEMORY MANAGEMENT

BR 50011%

500028 :

sFETCH STARTING ADDRESS
MOV a#E(HO,R3

SEQ 0043
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15

1533 002172
002172 005737
002176 001403

002200 104401

002204 000407

002206 020367
002212 101403
1545
1546 002214 104401
1547
1548
1549 002220
002220 000401
002222
1550
1551 002222
002222 005204

1554
1555 002224
002224
002224
002224 0002C7

001066

010224

013762

010224

IF S#SHIOCT NE #0 THEN :ADDRESS TO HIGH
TST aNSHIOCT
BEQ 50012%
TYPE ,OUTMEM :TELL OPERATOR THAT ADDRESS
:0UT OF MEMORY
INLINE <BR 1%> :EXIT FROM ROUT INE
BR 1%
ENDIF
50012%:
ENDIF
50011$:
IF R3 H] ENDADD THEN ;OUTSIDE OF MEMORY
cMP R3,ENDADD
BLOS  50013s
;IF R3 IS GREATER THAN R?2
TYPE ,OUTMEM JPRINT STARTING ADDRESS OUTSIDE
;OF ADDRESS RANGE
ELSE
BR 50014%
50013%:
LET R4 := R4 + M ;INDICATE OK
INC R&
ENDIF
50014%:
1%: ENDRTN
50000% :
50001%:

RTS P

SEQ 0044
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CVMEMAQ
ROUTINE TO SIZE MEMORY SEQ 0045
1557 002226 012 012 015 HELPF: LASCII <12><12><15>' FUNCTIONAL DESCRIPTION'<12><12><15>
1558 002305 124 110 JASCII ' THE PURPOSE OF THIS PROGRAM IS TO TEST THE DATA RETENTION OF '<12><15>
1559 002404 040 116 117 JASCII ' NON=VOLATILE MODULES IN ANY QBUS SYSTEM. THIS IS NOT A MEMORY'<12><15>
1560 002504 040 104 1M LASCII * DIAGNOSTIC. PLEASE RUN CZKMA OR VMSA DIAGNOSTICS BEFORE RUNNING THIS'<12><15>
1561 002613 040 120 122 JASCII ' PROGRAM. THE FOLLOWING IS A BRIEF DISCRIPTION OF THE PROGRAM FLOW: '<12><12><15>
1562 002721 040 040 040 LASCLI ! 1. ASK THE OPERATOR A SERIES OF QUESTIONS (MENU)'<12><15>
1563 003010 040 040 040 LASCII g RELOCATE PROGRAM TO NON-VOLATILE AREA (IF BANK O IS VOLATILE)'<12><15>
1564 003117 040 040 040 LASCII ! . GENERATE AND PRINT A RESTART LP FILE'<12><15>
1565 003177 040 040 040 LASCII ! 4. WRITE A BACKGROUND PATTERN (125252) THROUGHOUT MEMORY'<12><15>
1566 003276 040 040 040 LASCII ! 5. DO A CHECKSUM OF THE PROGRAM'<12><15>
1567 003344 040 040 040 LASCII ! 6. DO A CHECKSUM OF THE TRAP VECTOR SPACE (ADDRESS 0-376)'<12><15>
1568 003444 040 040 040 LASCII 7. TELL THE OPERATOR TO POWERDOWN THE SYSTEM'<12><12><15>
1569 003530 124 110 105 LASCII "THE OPERATOR WILL NOW FOLLOW THE RESTART HELP FILE SOME TIME BFTWEEN'<12><15>
1570 003636 062 040 11§ LASCII *2 MINUTES AND 100 HOURS. THE FOLLOWING IS THE FLOW OF THE PROGRAM'<12><15>
1571 003741 101 106 124 LASCI] "AFTER POWER UP:'<12><12><15>
1572 003763 040 040 040 LASCII 1. DO ANOTHER CHECKSUM OF THE PROGRAM AND CHECK IT AGAINST THE'<12><15>
1573 004070 040 040 040 LASCII * ONE DONE BEFORE POWER DOWN. '<12><15>
1574 004135 040 040 040 LASCII ! 2. DO ANOTHER CHECKSUM OF THE TRAP VECTOR SPACE AND CHECK IT AGAINST'<12><15>
1575 004250 040 040 040 LASCII ! THE ONE DONE BEFORE POWER DOWN. (NO TRAP CHECKSUM ERROR WILL BE'<12><15>
1576 004361 040 040 040 LASCII ! REPORTED UNLESS BANK 0 WAS DETERMINED NON-VOLATILE) '<12><15>
1577 004456 040 040 040 LASCII * 3. CHECK ENTIRE MEMORY FOR THE BACKGROUND PATTERN (125252)'<12><15>
1578 004557 040 040 040 LASCII * 4. PRINT A MEMORY MAP OF ALL VOLATILE AND NON VOLATILE MEMORY'<12><15>
1579 004663 040 040 040 JASCII IN THE SYSTEM'<12><12><15>
1580 004713 124 110 105 LASCII °"THE OPERATOR MUST COMPARE THIS MAP WITH THE ONE LEFT BY THE'<12><15>
1581 005010 1M 116 123 ASCII "INSTALLER IN ORDER TO DETERMINE THAT PROPER DATA RETENTION EXISTS.'<12><12><15>
1582 005115 040 040 040 ASCII ° PREREQUISITE'<12><12><15>
1583 005157 040 040 040 ASCII * 1. CZKMA OR VMSA MUST SUCCESSFULLY COMPLETE'<12><15>
1584 005241 040 040 040 ASCII °* 2. OPERATOR MUST KNOW STARTING ADDRESSES OF ALL VOLATILE AND'<12><15>
1585 005344 040 040 040 LASCII NON=VOLATILE MEMORY IN THE SYSTEM'<12><15>
1586 005417 040 040 040 LASCII 3. VIDEO TERMINALS MUST EITHER REMAIN POWERED WHEN PROCESSOR IS'<12><15>
1587 005525 040 040 040 LASCII * POWERED DOWN OR A COPY OF THE RESTART HELP FILE MUST BE MADE '<12><15>
1588 005633 040 040 040 LASCII ! BEFORE POWERING DOWN THE SYSTEM'<12><15>
1589 005704 040 040 040 LASCII 4. IF THE CPU DOES NOT HAVE AN ENABLE/HALT SWITCH, CHECK THAT THE'<12><15>
1590 006014 040 040 040 JASCII CPU IS STRAPPED TO HALT WHEN POWERED UP. OTHERWISE THE'<12><15>
1591 006114 040 040 040 LASCIZ ! DIAGNOSTIC MAY NOT OPERATE PROPERLY.'<12><12><15>
1592 006174 012 015 104 HELP: ASCIZ <12><15>°'D0 YOU WANT A HELP FILE (L) N?°
1593 006236 13 015 101 ILLADD: .ASCIZ <12><15>'ADDRESS NOT AT 4K BOUNDARY!'!'!'!!'<12><15>
1594 006302 012 012 012 HELLO: L.ASCII <12><12><12><15>'CVMEMAD DATA RETENTION DIAGNOSTIC FOR *
1595 006354 116 117 116 LASCIZ 'NON-VOLATILE MEMORIES'<12><15>
1596 006404 012 015 111 BANKO: .ASCIZ <12><15>'1S THERE NON-VOLATILE MEMORY AT ADDRESS O (L) v? °
1597 006470 113 040 117 K: ASCIZ 'K OF MEMORY'<12><15>
1598 006506 012 015 126 MAPPED: .ASCIZ <12><15>'THIS IS A MAPPED SYSTEM (MEMORY MANAGEMENT) WITH °*
1599 006572 012 015 126 UNMAP: _ASCIZ <12><15>'THIS IS AN UNMAPPED SYSTEM (NO MEMORY MANAGEMENT) WITH °*
1600 006664 012 015 127 WHERE: L.ASCII <12><15>'WHAT IS THE STARTING ADDRESS OF ONE OF THE'
1601 006740 040 116 117 LASCIZ ' NON-VOLATILE MEMORY'<12><15>"MODULES (0) 0? °*
1602 00 012 015 127 WHERE1: .ASCII <12><15>'WHAT IS THE STARTING ADDRESS OF THE NON-VOLATILE °*
1603 007071 11§ 105 115 LASCIZ '"MEMORY'<12><15>'UNDER TEST (0) 0? °*
1604 007124 012 015 104 WHOLE: .ASCII <12><15>'DO YOU WANT THE DIAGNOSTIC TO VALIDATE ALL MEMORY '
1605 007210 mm 116 040 LASCIZ "IN THIS SYSTEM (L) y? !
1606 007237 012 015 110 NOBLK: .ASCIZ <12><15>'HOW MANY 4K BANKS OF MEMORY ARE TO BE TESTED (D) 0? °
1607 007326 012 012 012 RESHLP: .ASCII <12><12><12><12><12><15>
1608 007334 040 040 040 LASCII ¢ RESTART HELP FILE'<12><12><15>
1609 007401 123 105 124 LASCIZ 'SET ENABLE/FRONT PANEL SWITCH TO HALT POSITION, APPLY POWER'<12><15>
1610 007477 074 103 122 C(R1: LASCIZ  "<CR'<12><15>
1611 007506 124 131 120 PAROQ: JASCIZ  TYPE:'<12><12><15> ' @772344/XXXXXX *
1612 007536 100 067 067 PAR7: LASCIT  *@772356/xxxxXX 177600<CR>*<12><15>
1613 007571 100 067 067 JASCIT  "9772304/7XXXXXX  776406<CR>"<12><15>




CVMEMAQ DIAGNOSTIC FOR NON-VOLA MACRO M1113 22-JUN-81
ROUTINE TO SIZE MEMORY

H_ &
15:42 PAGE 33-1

1614 007624 100 067 067 ASCIT  '@772316/XXXXXX  77406<CR>*<12><15>

1615 007657 100 067 067 CASCIZ  '@777572/XXXXXX 1<CR>*<12><15>

1616 007713 100 067 067 MMR3:  .ASCIZ ‘*@772516/XXXXXX 20<CR>'<12><15>

1617 007747 012 123 105 ENABLE: .ASCII] <12>'SET ENABLE/MALT FRONT PANEL SWITCH TO ENABLE *

1618 010025 120 117 123 CASCII 'POSITION AND TYPE:'<12><12><15>

1619 010052 100 044 067 CASCIZ  '@$7/XXXXXX *

1620 010066 074 103 122 RHELP: .ASCII '<CR>'<12><15>

1621 010074 100 120 012 CASCIT  'aP'<12><15>

1622 010100 040 040 040 ASCIZ PLEASE STAND BY!'<12><15>

1623 010152 012 012 015 NOT4K: .ASCIZ <12><12><15>'ILLEGAL ADDRESS = NOT AT 4K BOUNDARY'<12><15>

1624 010224 012 012 015 OUTMEM: .ASCII <12><12><15>'4K ADDRESS OR NUMBER OF 4K BANKS ARE OUT OF '

}ggg 010302 040 101 104 eeg‘z * ADDRESS RANGE OF THIS SYSTEM'<12><15>

1627 010342 000000 ECHO:  .WORD 0

1628 010344 000000 SAVLOW: .WORD 0

}2238 010346 000000 SAVHI: .WORD 0

1631 006014 DIF1 = ENDPR-Q4 :THE NUMBER TO BUMP THE POINTER T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>