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1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

THE RC25 DISK EXERCISER IS DESIGNED TO VERIFY THE INTEGRITY OF THE
DRIVE(S) UNDER TEST, AND TO DETECT FAULTS AT THE FUNCTIONAL LEVEL ONLY.
UNDER THE MULTI-DRIVE SUBTEST, THE PROGRAM SHOULD GIVE A CLEAR
INDICATION AS TO HOW AN RC25 DRIVE WILL FUNCTION EITHER ALONE OR WITH
OTHER RC25 DRIVES UNDER STRESSFUL OPERATING SYSTEM CONDITIONS. THESE
CONDITIONS ARE CREATED BY ISSUING A HEAVY LOAD OF MSCP I/0 COMMANDS TO
ALL ONLINE UNITS. THE USER CAN CONTROL MANY OF THE I/0 COMMAND
PARAMETERS THROUGH THE HARDWARE AND SOFTWARE QUESTIONS, INCLUDING
FUNCTION (WRITE-ONLY, READ-ONLY, WRITES AND READS, WRITE-COMPARES,
READ-COMPARES), DISK BLOCK SELECTION (RANDOM VS. SEQUENTIAL), TRACK
NUMBER LIMITS, AND THE SELECTION OF DATA PATTERNS. IN ADDITION, THE
USER CAN CHOOSE INSTEAD TO RUN THE DM EXERCISER SUBTEST. THIS SUBTEST
CONSISTS OF THE ROM-RESIDENT FRONT PANEL EXERCISER RUNNING IN THE DM
(DIAGNOSTIC MACHINE) UNDER HOST CONTROL. SEE SECTION 6.0 FOR MORE
INFORMATION ON EACH EXERCISER SUBTEST.

THIS EXERCISER CAN TEST UP TO 4 CONTROLLERS (4 DIFFERENT IP ADDRESSES),
EACH CONTROLLER HAVING UP TO 2 DRIVES, AND EACH DRIVE WITH 2 PLATTERS.

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC RUNTIME
SERVICES SOFTWARE (SUPERVISOR). THESE SERVICES PROVIDE THE INTERFACE
TC THE OPERATOR AND TO THE SOFTWARE ENVIRONMENT. THIS PROGRAM CAN BE
USED WITH XXDP+, ACT, APT, SLIDE AND PAPER TAPE. FOR A COMPLETE
DESCRIPTION OF THE RUNTIME SERVICES, REFER TO THE XXDP+ USER'S MANUAL.
;HEREDIE AE:$IEF DESCRIPTION OF THE RUNTIME SERVICES IN SECTION 2 OF
HIS DOCUMENT.

1.2 SYSTEM REQUIREMENTS
THE FOLLOWING HARDWARE IS REQUIRED TO RUN THE RC25 DISK EXERCISER:

« PDP-11 CPU

s 28K WORDS OF MEMORY (MEMORY ABOVE 28K, IF AVAILABLE, WILL BE USED FOR
DATA TRANSFERS)

« FROM 1 TO 4 RC25 CONTROLLERS WITH UP TO 2 DRIVES PER CONTROLLER AND
EXACTLY 2 PLATTERS PER DRIVE (I.E., A REMOVABLE CARTRIDGE MUST
?EEP$Eg$§T IN EACH DRIVE, ALTHOUGH IT NEED NOT PARTICIPATE IN

H

&« XXDP+ MEDIA DEVICE (I.E., RKO5, RLO2)

¢ <XW11-L OR KW11-P CLOCK

¢« CONSOLE TERMINAL

.3 RELATED DOCUMENTS AND STANDARDS

CHQUS - XXDP+ USER'S MANUAL

UNIBUS/Q-BUS STORAGE SYSTEMS PORT (UQSSP), V1.5

MASS STORAGE COMMUNICATION PROTOCOL (MSCP), V1.2
OIAGNOSTIC AND UTILITIES PROTOCOL (DUP), V0.5

FRONT PANEL EXERCISER DIAGNOSTIC SPECIFICATION, REV 1.2
RC25 AZTEC ENGINEERING SPECIFICATION, REV S

s
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1.4 DIAGNOSTIC HIERARCHY PREREQUISITES

ALL RC25 DRIVE-UNITS TO BE EXERCISED BY THIS PROGRAM MUST HAVE BEEN
SUCCESSFULLY VERIFIED BY THE RC25 AZTEC FRONT-END / HOST DIAGNOSTIC.
THE FRONT-END / HOST DIAGNOSTIC REQUIRES THAT THE BUS, HOST PROCESSOR,
MEMORY, SYSTEM CLOCK AND CONSOLE TERMINAL ARE ALL FUNCTIONING PROPERLY.

1.5 ASSUMPTIONS
REMOVABLE CARTRIDGE IS PRESENT IN ALL RC25 DRIVE-UNITS TO BE
EXERCISED

ALL RC25 DRIVE-UNITS HAVE BEEN SUCCESSFULLY SPUN-UP
ALL RC25 CONTROLLERS WILL INTERRUPT THE HOST AT BR LEVEL 5 OR LESS.

2.0 OPERATING INSTRUCTIONS

THIS SECTION CONTAINS A BRIEF DESCRIPTION OF THE RUNTIME SERVICES.
FOR DETAILED INFORMATION, REFER TO THE XXDPs+ USER'S MANUAL (CHQUS).

2.1 COMMANDS

THERE ARE ELEVEN LEGAL COMMANDS FOR THE DIAGNOSTIC RUNTIME SERVICES
(SUPERVISOR). THIS SECTION LISTS THE COMMANDS AND GIVES A VERY BRIEF
DESCRIPTION OF THEM. THE XXDP+ USER‘'S MANUAL HAS MORE DETAILS.

- »

COMMAND EFFECT

START START THE DIAGNOSTIC FROM AN INITIAL STATE

RESTART START THE DIAGNOSTIC WITHOUT INITIALIZING

CONTINUE CONTINUE AT TEST THAT WAS INTERRUPTED (BY tC)

PROCEED CONTINUE FROM AN ERROR HALT

EXIT RETURN TO XXDP+ MONITOR (XXDP+ OPERATION ONLY!)

ADD ACTIVATE A UNIT FOR TESTING (ALL UNITS ARE
CONSIDERED TO BE ACTIVE AT START TIME)

DROP DEACTIVATE A UNIT

PRINT PRINT STATISTICAL INFORMATION (IF IMPLEMENTED
BY THE DIAGNOSTIC - SECTION 4.0)

DISPLAY TYPE A LIST OF ALL DEVICE INFORMATION

FLAGS TYPE THE STATE OF ALL FLAGS (SEE SECTION 2.3)

ZFLAGS CLEAR ALL FLAGS (SEE SECTION 2.3)

A COMMAND CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS. SO YOU MAY,
FOR EXAMPLE, TYPE “STA" INSTEAD OF “START".

FOR THE RC25 DISK EXERCISER, THE START, RESTART, AND CONTINUE COMMANDS
PERFORM SIMILAR FUNCTIONS. THE DIFFERENCES ARE SUMMARIZED IN THE TABLE
BELOMW:

START  RESTART  CONTINUE
ALLOW CHANGES TO HARDWARE

CONFIGURATION X

CLEAR ELAPSED TIME OF EXERCISER

T0 00:00:00 X

SAVE STATISTICS ACCUMULATED

DURING THE LAST INCOMPLETE X

PASS
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RESET THE COMMAND REFERENCE

NUMBER USED IN MSCP COMMANDS X X
IF SEQUENTIAL LBN MODE, RESET
THE STARTING BLOCK NUMBER USED b %

IN I/C OPERATIONS
2.2 SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TO MODIFY SUPERVISOR
OPERATION. THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS. ALL OF
E:g LEGAL SWITCHES ARE TABULATED BELOW WITH A BRIEF DESCRIPTION OF

Hu

IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER IS DESIGNATED BY “DDDDD”.
SWITCH EFFECT

/TESTS:LIST EXECUTE ONLY THOSE TESTS SPECIFIED IN THE LIST.
LIST IS A STRING OF TEST NUMBERS, FOR
EXAMPLE - /TESTS:1:5:7-10. THIS LIST
WILL CAUSE TESTS 1,5,7,8,9.,10 TO BE
RUN. ALL OTHER TESTS WILL NOT BE RUN.

/PASS:DDDDD EXECUTE DGDDD PASSES (DDDDD = 1 TO 64000)

/FLAGS:FLGS SET SPECIFIED FLAGS. FLAGS ARE DESCRIBED IN
SECTION 2.3.

/EQOP :DDDDD REPORT END-OF-PASS MESSAGE AFTER EVERY DDDDD
PASSES ONLY., (DDDDD = 1 TO 64000)

ZUNITS:LIST TEST/ADD/DROP ONLY THOSE UNITS SPECIFIED IN THE
LIST. LIST EXAMPLE - /UNITS:0:5:10-12
USE UNITS 0,5,10,11,12.

EXAMPLE OF SWITCH USAGE:

START/TESTS:1-5/PASS:1000/E0P: 100
THE EFFECT OF THIS COMMAND WILL BE: 1) TESTS 1 THROUGH 5 WILL BE
EXECUTED, 2) ALL UNITS WILL TESTED 1000 TIMES AND 3) THE END-OF-PASS

MESSAGES WILL BE PRINTED AFTER EACH 100 PASSES ONLY. A SWITCH CAN BE
RECOGNIZED BY THE FIRST THREE CHARACTERS. YOU MAY, FOR EXAMPLE, TYPE

- "/TES:1-5" INSTEAD OF “/TESTS:1-5".

BELOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED BY EACH

COMMAND.
TESTS  PASS FLAGS EOP UNITS

START X X X X X
RESTART X X X X X
CONTINUE X X X
PROCEED X
DROP X
ADD X
PRINT
DISPLAY X
FLAGS
ZFLAGS
EXIT

FOR THE RC25 DISK EXERCISER, THE /TESTS SWITCH IS MEANINGLESS SINCE
THERE IS ONLY ONE TEST.
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2.3 FLAGS

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH A LOOPING
ON ERROR. ALL FLAGS ARE CLEARED AT STARTUP AND REMAIN CLEARED UNTIL
EXPLICITLY SET JSING THE FLAGS SWITCH. FLAGS ARE ALSO CLEARED AFTER A
START COMMAND UNLESS SET USING THE FLAG SWITCH. THE ZFLAGS COMMAND MAY
ALSO BE USED TO CLEAR ALL FLAGS. WITH THE EXCEPTION OF THE START AND
ZFLAGS COMMANDS, NO COMMANDS AFFECT THE STATE OF THE FLAGS; THEY REMAIN
SET OR CLEARED AS SPECIFIED BY THE LAST FLAG SWITCH.

FLAG EFFECT

HOE HALT ON ERROR - CONTROL IS RETURNED TO RUNTIME
SERVICES COMMAND MODE

LOE LOOP ON ERROR

IER+ INHIBIT ALL ERROR REPORTS (GENERAL, BASIC, AND
EXTENDED)

IBR+ INHIBIT BASIC AND EXTENDED ERROR REPORTS

IXR+ INHIBIT EXTENDED ERROR REPORTS

PRI DIRECT MESSAGES TO LINE PRINTER

PNT PRINT TEST NUMBER AS TEST EXECUTES

BOE "BELL” ON ERROR

UAM UNATTENDED MODE (NO MANUAL INTERVENTION)

ISR INHIBIT STATISTICAL REPORTS

IDR INHIBIT PROGRAM DROPPING OF UNITS

ADR EXECUTE AUTODROP CODE

LOT LOOP ON TEST

EVL EXECUTE EVALUATION (ON DIAGNOSTICS WHICH HAVE

EVALUATION SUPPORT)
« ERROR MESSAGES ARE DESCRIBED IN SECTION 3.1

SEE THE XXDP+ USER'S MANUAL FOR MORE DETAILS ON FLAGS. YOU MAY SPECIFY
MORE THAN ONE FLAG WITH THE FLAG SWITCH. FOR EXAMPLE, TO CAUSE THE
PROGRAM TO LOOP ON ERROR, INHIBIT ERROR REPORTS AND TYPE A “BELL” ON
ERROR, YOU MAY USE THE FOLLOWING STRING:

/FLAGS:LOE:IER:BOE

FOS EHE RC25 DISK EXERCISER, THE FOLLOWING FLAGS HAVE NO EFFECT: ADR
AND EVL.

2.4 HARDWARE QUESTIONS

WHEN A DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT THE USER
FOR HARDWARE INFORMATION BY TYPING “CHANGE HW (L) ?”. YOU MUST ANSWER
“Y* AFTER A START COMMAND UNLESS (A) THE HARDWARE INFORMATION HAS BEEN
“PRELOADED” USING THE SETUP UTILITY (SEE CHAPTER 6 OF THE XXDP+ USER'S
MANUAL), OR (B) YOU WISH TO USE THE DEFAULT HARDWARE CONFIGURATION THAT
IS SUPPLIED WITH THE PROGRAM (SEE BELOW). WHEN YOU ANSWER THIS QUESTION
WITH A “Y”, THE RUNTIME SERVICES WILL ASK FOR THE NUMBER OF UNITS (IN
DECIMAL). YOU WILL THEN BE ASKED THE HARDWARE QUESTIONS FOR EACH UNIT.
UNDER THIS PROGRAM, A UNIT IS DEFINED TO BE ONE DISK PLATTER.

A WORD ABOUT SEMANTICS: IN ALL MESSAGES OUTPUT BY THE RC25 EXERCISER,
AS WELL AS IN THE DOCUMENTATION, THE PHRASES “UNIT X“ AND “UNIT NUMBER”
REFER TO THE SEQUENTIALLY-ASSIGNED UNIT NUMBER GIVEN BY THE DIAGNOSTIC
SUPERVISOR. THE PHRASES "PLATTER X" AND “PLATTER ADDRESS" REFER TO THE
UNIT NUMBER ASSIGNED TO THE DISK THROUGH THE UNIT PLUG ON THE FRONT OF
THE DRIVE. THESE TWO NUMBERS ARE NOT RELATED.
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DEFAULT ANSWERS APPEAR WITH QUESTIONS FOR WHICH THE USER MAY SIMPLY
TYPE A CARRIAGE RETURN.

IP ADDRESS (0) 172150 ?
ENTER THE ADDRESS OF THE IP REGISTER OF ONE RC25 AS ADDRESSED
BY THE PROCESSOR WITH MEMORY MANAGEMENT TURNED OFF. THE PROGRAM
E;;ggls AN EVEN 16-BIT ADDRESS IN THE RANGE OF 160000 TO

VECTOR (0) 154 ?
ANSWER WITH THE INTERRUPT VECTOR OF THE SAME RC25 IN THE ABOVE
QUESTION. AN EVEN VECTOR ADDRESS IN THE RANGE OF 4 TO 774 WILL
BE ACCEPTED. SINCE RC25 VECTOR ADDRESSES ARE PROGRAMMABLE AND
NOT HARDWIRED, CARE MUST BE TAKEN NOT TO SPECIFIY A VECTOR
WHICH IS USED FOR ANOTHER PERIPHERAL DEVICE.

BR LEVEL (0) S5 ?
ANSWER WITH THE BUS REQUEST INTERRUPT LEVEL USED BY THE ABOVE
RC25. LEVELS 4 THORUGH 7 ARE ACCEPTABLE. (NOTE: THE PROGRAM
EXPECTS THAT ALL RC25'S WILL BE AT BR LEVEL S OR LESS. IF
THIS IS NOT THE CASE, THEN ONLY ONE RC25 CONTROLLER WITH UP
TO FOUR UNITS MAY BE EXERCISED AT A TIME).

PLATTER ADDRESS (UNIT PLUG) (D) O ?
ENTER A NUMBER BETWEEN O AND 253 FOR ONE DISK WHICH CORRESPONDS
TO THE UNIT PLUG ON THE FRONT OF THE DEVICE. EVEN NUMBERS
DESIGNATE THE REMOVABLE PLATTER (UPPER DISK), ODD NUMBERS REFER
TO THE FIXED PLATTER (LOWER DISK).

ALLOW WRITES TO CUSTOMER DATA AREA ON THIS PLATTER (L) ?
NO DEFAULT. IF THE MULTI-DRIVE SUBTEST IS BEING RUN, A “NO”
ANSWER HERE WILL FORCE THE EXERCISER TO PERFORM READ-ONLY
OPERATIONS TO THE CUSTOMER DATA AREA OF THIS UNIT. IF THE DM
EXERCISER IS BEING RUN, THIS QUESTION HAS NO EFFECT, SINCE THE
DM EXERCISER WRITES ON THE DIAGNOSTIC TRACKS ONLY. IN ANY CASE,
IF YOU ANSWER "YES”, THE FOLLOWING QUESTION WILL APPEAR.

& WARNING - CUSTOMER DATA AREA MAY BE OVERWRITTEN! ... CONFIRM (L) ?
NO DEFAULT. A "YES” ANSWER IS EXPECTED, BUT A “NO" ANSWER WILL
PREVENT THE CUSTOMER DATA AREA FROM BEING OVERWRITTEN.

EXAMPLE OF HARDWARE D1ALOG:
CHANGE HW (L) ? Y<CR»
# UNITS (D) ? 2<CR>

UNIT O

IP ADDRESS (0) 172150 ? <CR»>

VECTOR (0) 154 ? <CR»>

BR LEVEL (0) 5 ? <CR>

PLATTER ADDRESS ... (D) 0 ? 252<CR>

ALLOW WRITES ... (L) ? Y<CR>

&« WARNING - ... CONFIRM (L) ? N<CR»> ! USER REVERSES ANSMWER

UNIT 1

IP ADDRESS (0) 172150 ? <CR»>

VECTOR (0) 154 ? <CR>

BR LEVEL (0) 5 ? <CR>

PLATTER ADDRESS ... (D) 252 ? 253<CR>
ALLOW WRITES ... (L) ? Y<CR>

% WARNING - ... CONFIRM (L) ? Y<CR>
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AS MENTIONED ABOVE, THERE IS A DEFAULT HARDWARE CONFIGURATION THAT IS
SUPPLIED WITH THE PROGRAM. IT CONSISTS OF TWO UNITS AS FOLLOWS:

UNIT O

IP ADDRESS: 172150
VECTOR: 154

BR LEVEL: -

PLATTER ADDRESS: 0
ALLOW WRITES? N

UNIT 1

IP ADDRESS: 172150
VECTOR: 154

BR LEVEL: 5

PLATTER ADDRESS: 1
ALLOW WRITES? N

THIS CONFIGURATION TAKES EFFECT IF THE USER DOES NOT USE THE SETUP
g}%L%TY AND HAS BYPASSED THE HARDWARE QUESTIONS WHEN THE PROGRAM IS
ST STARTED.

2.5 SOFTWARE QUESTIONS

AFTER YOU HAVE ANSWERED THE HARDWARE QUESTIONS OR AFTER A RESTART OR
CONTINUE COMMAND, THE RUNTIME SERVICES WILL ASK FOR SOFTWARE
PARAMETERS. THESE PARAMETERS WILL GOVERN SOME DIAGNOSTIC SPECIFIC
OPERATION MODES. YOU WILL BE PROMPTED BY “CHANGE SW (L) ?*. 1IF YOU
WISH TO CHANGE ANY PARAMETERS, ANSWER BY TYPING "Y”, THE SOFTWARE
QUESTIONS AND THE DEFAULT VALUES ARE DESCRIBED BELOW:

ERROR LIMIT (O FOR NO LIMIT) (D) 32 ?
ENTER THE NUMBER OF HARD ERRORS ALLOWED PER UNIT PER PASS
BEFORE THE UNIT IS DROPPED FROM TESTING. A NUMBER IN THE
RANGE OF O TO 65535 WILL BE ACCEPTED.

TRANSFER LIMIT IN MEGABYTES (0 FOR NO LIMIT) (D) 2 ?
ENTER THE NUMBER OF MEGABYTES TO BE TRANSFERRED TO / FROM EACH
UNIT BEFORE AN END-OF-PASS IS DECLARED. A NUMBER IN THE RANGE
OF 0 TO 65535 WILL BE ACCEPTED. AS A REFERENCE, ON A SYSTEM
CONFIGURED WITH ONE DRIVE (TWO UNITS) AND 128K OF MEMORY, THE
MULTI-DRIVE SUBTEST WILL REACH A 10 MEGABYTE TRANSFER LIMIT IN
APPROXIMATELY 8 MINUTES. FOR THE SAME SYSTEM, THE DM EXERCISER
agsngg WILL REACH A 2 MEGABYTE LIMIT IN APPROXIMATELY 20

NUTES.

SUPPRESS PRINTING ERROR LOG MESSAGES (L) Y ?
ERROR LOG MESSAGES USUALLY DESCRIBE MINOR ERRORS ENCOUNTERED
DURING I/0 OPERATIONS, SUCH AS ECC SYMBOL ERRORS. ANSWER “N"
TO SEE ALL ERROR LOG MESSAGES.

RUN DM EXERCISER INSTEAD OF MULTI-DRIVE SUBTEST (L) N ?
THIS QUESTION DETERMINES WHICH OF THE TWO EXERCISER SUBTESTS
WILL BE RUN. THE MULTI-DRIVE SUBTEST IS HOST-DRIVEN WHILE THE
DM EXERCISER IS THE FRONT PANEL TEST EXECUTING IN THE
DIAGNOSTIC MACHINE AT THE DEVICE. SEE SECTION 6.0 FOR MORE
INFORMATION. THE REMAINING QUESTIONS WILL ONLY BE ASKED IF THE
MULTI-DRIVE SUBTEST IS BEING RUN.

RANDOM SEEK MODE (L) Y ?
ANSWERING "Y” WILL CAUSE EACH I/0 OPERATION TO SELECT A RANDOM
STARTING DISK BLOCK NUMBER. ANSWER “N” TO HAVE STARTING BLOCK
NUMBERS SELECTED SEQUENTIALLY ON EACH PLATTER.
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STARTING TRACK (D) O ?
ENTER THE STARTING TRACK NUMBER OF THE DISK AREA YOU WISH TO
TEST. A NUMBER IN THE RANGE O TO 1641 WILL BE ACCEPTED.
ENDING TRACK (D) 1641 ?
$§§$R THE ENDING TRACK NUMBER OF THE DISK AREA YOU WISH TO
READ-COMPARES PERFORMED AT THE CONTROLLER (L) Y ?
A "YES" ANSWER WILL CAUSE ALL READ OPERATIONS TO BE CHANGED TO
READ-COMPARE. THIS ESSENTIALLY FORCES THE CONTROLLER TO PERFORM
TWO READ OPERATIONS ON THE SAME DISK SECTORS AND TO COMPARE THE
:gggk;g. AFTER ANSWERING THIS QUESTION, THE FOLLOWING MESSAGE

THE REMAINING QUESTIONS ONLY APPLY TO UNPROTECTED PLATTERS.

WRITE ONLY (L) N ?

ANSWER “Y” FOR WRITES ONLY; OTHERWISE THE PROGRAM WILL CHOOSE
WRITES AND READS ON A RANDOM BASIS.

WRITE-COMPARES PERFORMED AT THE CONTROLLER (L) Y ?

ANSWERING "YES” CAUSES ALL WRITE I/0 REQUESTS TO BE CHANGED TO
WRITE-COMPARE. IN THIS SITUATION, AFTER EACH WRITE, THE
CONTROLLER WILL READ BACK THE DATA FROM THE MEDIA AND COMPARE
IT TO THE ORIGINAL DATA RE-OBTAINED FROM THE HOST.

CHECK ALL WRITES AT HOST BY READING (L) N ?

THIS QUESTION WILL ONLY BE ASKED IF THE PREVIOUS QUESTION WAS
ANSWERED "NO”. A "YES” ANSWER HERE CAUSES EACH HOST WRITE
REQUEST TO BE FOLLOWED BY A READ REQUEST. WHEN BOTH OPERATIONS
HAVE COMPLETED, THE HOST WILL COMPARE THE DATA STORED IN THE
TWO I/0 BUFFERS. THERE ARE SOME UNDESIRABLE IMPLICATIONS IN
CHOOSING THIS OPTION, INCLUDING THE CONSUMPTION OF EXTRA CPU
TIME, AND THE OVERRIDING OF THE CONTROLLER'S NORMAL
OPTIMIZATION POLICIES (DUE TO THE “EXPRESS REQUEST” COMMAND
MODIFIER WHICH MUST BE SET FOR EACH WRITE-READ PAIR).

USER-DEFINED DATA PATTERN (L) N ?

AN ANSWER OF "YES” ALLOWS YOU TO DEFINE YOUR OWN DATA PATTERN
(UP TO 16 WORDS) TO BE USED IN ALL WRITE OPERATIONS. A “NO*
ANSWER ALLOWS THE USE OF OTHER PRE-DEFINED DATA PATTERNS WHICH
MAY BE SELECTED IN THE NEXT QUESTION.

SELECT PRE-DEFINED DATA PATTERN (0 FOR SEQUENTIAL SELECTION) (D) O ?
THIS QUESTION WILL ONLY BE ASKED IF THE PREVIOUS QUESTION WAS
ANSWERED “NO”. THE 21 PRE-DEFINED DATA PATTERNS ARE SHOWN IN
APPENDIX A. AN ANSWER OF “0" CAUSES EACH OF THE 21 PATTERNS TO
BE SELECTED SEQUENTIALLY ON EACH UNIT. NOTE THAT PATTERN 1
CONSISTS ENTIRELY OF RANDOM NUMBERS. THIS COMPLETES THE SOFT-
WARE QUESTIONING; THE FOLLOWING QUESTIONS ARE ASKED ONLY IF YQU
CHOSE TO DEFINE YOUR OWN DATA PATTERN.

NUMBER OF WORDS IN DATA PATTERN (16 MAXIMUM) (D) 16 ?

PATTERN VALUE (0) ?

THIS QUESTION REPEATED AS APPROPRIATE.

2.6 EXTENDED P-TABLE DIALOGUE

WHEN YOU ANSWER THE HARDWARE QUESTIONS, YOU ARE BUILDING ENTRIES IN A
TABLE THAT DESCRIBES THE DEVICES UNDER TEST. THE SIMPLEST WAY TO BUILD
THIS TABLE IS TO ANSWER ALL QUESTIONS FOR EACH UNIT TO BE TESTED. IF
YOU HAVE A MULTIPLEXED DEVICE SUCH AS A MASS STORAGE CONTROLLER WITH
SEVERAL DRIVES OR A COMMUNICATION DEVICE WITH SEVERAL LINES, THIS
BECOMES TEDIOUS SINCE MOST OF THE ANSWERS ARE REPETITIOUS.
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10 ILLUSTRATE A MORE EFFICIENT METHOD, SUPPOSE YOU ARE TESTING A
FICTIONAL DEVICE, THE XY11. SUPPOSE THIS DEVICE CONSISTS OF A CONTROL
MODULE WITH EIGHT UNITS (SUB-DEVICES) ATTACHED TO IT. THESE UNITS ARE
DESCRIBED BY THE OCTAL NUMBERS O THROUGH 7. THERE IS ONE HARDWARE
PARAMETER THAT CAN VARY AMONG UNITS CALLED THE Q-FACTOR. THIS Q-FACTOR
MAY BE O OR 1. BELOW IS A SIMPLE WAY TO BUILD A TABLE FOR ONE XY11
WITH EIGHT UNITS.

@ UNITS (D) ? 8<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 0<CR»
Q-FACTOR (0) 0 ? 1<CR>

UNIT 2

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE & (0) ? 1<CR»>
Q-FACTOR (0) 1 ? O<CR»>

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 2<CR>
Q-FACTOR (0) 0 ? <CR>

UNIT 4

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 3<CR>
Q-FACTOR (0) 0 ? <CR>

UNIT 5

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 4<CR>
Q-FACTOR (0) 0 ? <CR>

UNIT 6

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? S<CR>
Q-FACTOR (0) 0 7 <CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 6<CR>
Q-FACTOR (0) 0 ? 1<CR>

UNIT 8

CSR ADDRESS (0) 160000<CR>
SUB-DEVICE # (0) ? 7<CR»>
Q-FACTOR (0) 1 ? <CR>

NOTICE THAT THE DEFAULT VALUE FOR THE Q-FACTOR CHANGES WHEN A .
aag;gEFAULT RESPONSE IS GIVEN. BE CAREFUL WHEN SPECIFYING MULTIPLE
)

AS YOU CAN SEE FROM THE ABOVE EXAMPLE, THE HARDWARE PARAMETERS DO NOT
gpg;c§éG¥IFICANTLY FROM UNIT TO UNIT. THE PROCEDURE SHOWN IS NOT VERY
NT.
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THE RUNTIME SERVICES CAN TAKE MULTIPLE UNIT SPECIFICATIONS HOWEVER.
LET'S BUILD THE SAME TABLE USING THE MULTIPLE SPECIFICATION FEATURE.

& UNITS (D) ? 8<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR»
SUB-DEVICE # (0) ? 0,1<CR»>
Q-FACTOR (0) 0 ? 1,0<CR>

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE & (0) ? 2-5<CR>
Q-FACTOR (0) 0 ? 0<CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 6,7<CR>
Q-FACTOR (0) 0 ? 1<CR>

AS YOU CAN SEE IN THE ABOVE DIALOGUE, THE RUNTIME SERVICES WILL BUILD
AS MANY ENTRIES AS IT CAN WITH THE INFORMATION GIVEN IN ANY ONE PASS
THROUGH THE QUESTIONS. IN THE FIRST PASS, TWO ENTRIES ARE BUILT SINCE
TWO SUB-DEVICES AND Q-FACTORS WERE SPECIFIED. THE SERVICES ASSUME THAT
THE CSR ADDRESS IS 160000 FOR BOTH SINCE IT WAS SPECIFIED ONLY ONCE.

IN THE SECOND PASS, FOUR ENTRIES WERE BUILT. THIS IS BECAUSE FOUR
SUB-DEVICES WERE SPECIFIED. THE “-* CONSTRUCT TELLS THE RUNTIME
SERVICES TO INCREMENT THE DATA FROM THE FIRST NUMBER TO THE SECOND. IN
THIS CASE, SUB-DEVICES 2, 3, 4 AND 5 WERE SPECIFIED. (IF THE SUB-DEVICE
WERE SPECIFIED BY ADDRESSES, THE INCREMENT WOULD BE BY 2 SINCE
ADDRESSES MUST BE ON AN EVEN BOUNDARY). THE CSR ADDRESSES AND Q-FACTORS
FOR THE FOUR ENTRIES ARE ASSUMED TO BE 160000 AND O RESPECTIVELY SINCE
}H;;DUE:ESONLY SPECIFIED ONCE. THE LAST TWO UNITS ARE SPECIFIED IN THE
H .

ESEOHHOLE PROCESS COULD HAVE BEEN ACCOMPLISHED IN ONE PASS AS SHOWN
LOW.

# UNITS (D) ? 8<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 0-7<CR>
Q'FACTOR (0) 0 ? 0.1.°.|'|1|1<CR>

AS YOU CAN SEE FROM THIS EXAMPLE, NULL REPLIES (COMMAS ENCLOSING A NULL
FIELD) TELL THE RUNTIME SERVICES TO REPEAT THE LAST REPLY.

2.7 QUICK START-UP PROCEDURE (XXDP+)
TO START-UP THIS PROGRAM:
1. BOOT XXDP+

2. GIVE THE DATE AND ANSWER THE LSI AND SOHZ (IF THERE IS A
CLOCK) QUESTIONS

3. TYPE "R NAME”, WHERE NAME IS THE NAME OF THE BIN OR BIC FILE
FOR THIS PROGRAM

SEQ 0011




TYPE "START”

ANSWER THE “CHANGE HW” QUESTION WITH “y*
ANSWER ALL THE HARDWARE QUESTIONS

ANSWER THE “"CHANGE SW" QUESTION WITH "N*"

WHEN YOU FOLLOW THIS PROCEDURE YOU WILL BE USING ONLY THE DEFAULTS FOR
SL;G?NBNg gDFTHARE PARAMETERS. THESE DEFAULTS ARE DESCRIBED IN SECTIONS

3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

THERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE ISSUED BY A
DIAGNOSTIC: GENERAL, BASIC AND EXTENDED. GENERAL ERROR MESSAGES ARE
ALWAYS PRINTED UNLESS THE “IER” FLAG IS SET (SECTION 2.3). THE GENERAL
ERROR MESSAGE IS OF THE FORM:

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX
ERROR MESSAGE

+WHERE; NAME = DIAGNOSTIC NAME
TYPE = ERROR TYPE (SYS FATAL, DEV FATAL, HARD OR SOFT)
NUMBER = ERROR NUMBER
UNIT NUMBER = 0 - (N-1) (N IS THE NUMBER OF UNITS CONFIGURED)
TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXXXXX = ADDRESS OF ERROR MESSAGE CALL

BASIC ERROR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL
INFORMATION ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS THE "IER"
OR "IBR" FLAGS ARE SET (SECTION 2.3). THESE MESSAGES ARE PRINTED AFTER
THE ASSOCIATED GENERAL MESSAGE. FOR THE RC25 DISK EXERCISER, ALL BASIC
Eg:ggﬂggSSAGES CONTAIN THE ELAPSED TIME (THE TIME SINCE THE LAST START

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION SUCH AS
REGISTER CONTENTS OR GOOD/BAD DATA. THESE ARE ALWAYS PRINTED UNLESS
THE "IER”, “IBR” OR “IXR” FLAGS ARE SET (SECTION 2.3). THESE MESSAGES
ARE PRINTED AFTER THE ASSOCIATED GENERAL ERROR MESSAGE AND ANY
ASSOCIATED BASIC ERROR MESSAGES.

3.2 SPECIFIC ERROR MESSAGES

THIS LIST OF RC25 EXERCISER ERROR MESSAGES IS ARRANGED BY ERROR NUMBER.
THE LETTERS G, B, AND X REFER TO THE GENERAL, BASIC, AND EXTENDED TEXT
OF THE ERROR MESSAGE, RESPECTIVELY. ALL NUMERIC VALUES ARE IN OCTAL
EsCE:T FOR THE ELAPSED TIME OR WHEN THE NUMBER IS FOLLOWED BY A DECIMAL
POINT.

3.2.1 SYSTEM-FATAL ERROR MESSAGES

THESE CONDITIONS WILL CAUSE THE DIAGNOSTIC TO BE ABORTED. THEY WILL
APPEAR AFTER THE SOFTWARE DIALOG.

N O s

SEQ 0012




—_

1 G TOO MANY UNITS
B XX:XX:XX MORE THAN 16. UNITS SPECIFIED

2 G NEITHER P NOR L CLOCK WAS FOUND ON THE SYSTEM
3.2.2 CONFIGURATION ERROR MESSAGES

CONFIGURATION ERRORS INDICATE ILLEGAL HARDWARE CONFIGURATIONS. THESE
SITUATIONS ARE DETECTED BEFORE ANY ACTUAL TESTING TAKES PLACE. AS SUCH,
THEY ARE SPECIAL IN THAT THERE IS NO ERROR NUMBER ASSOCIATED WITH THEM,
AND THEY ARE NOT INCLUDED IN THE SUMMARY REPORT NOR THE END-OF -PASS
MESSAGE. ANY UNITS INVOLVED ARE IMMEDIATELY DROPPED.

IF YOU TRY TO CONFIGURE MORE THAN 4 UNITS AT THE SAME IP ADDRESS., THE
FOLLOWING MESSAGE WILL APPEAR:

ALREADY 4 UNITS AT IP XXXXXX(0)

THE REMAINING UNITS (OVER 4) WILL BE DROPPED. IF YOU TRY TO CONFIGURE
MORE THAN 4 CONTROLLERS, THE FOLLOWING MESSAGE WILL APPEAR:

MORE THAN 4 DIFFERENT IP ADDRESSES

ALL UNITS ASSOCIATED WITH THE STH (AND HIGHER) CONTROLLERS WILL BE
DROPPED. FINALLY, IF YOU SPECIFY IDENTICAL PLATTER ADDRESSES UNDER
ONE CONTROLLER (IP ADDRESS), THE FOLLOWING MESSAGE WILL APPEAR:

DUPLICATE PLATTER ADDRESS XXX. AT IP XXXXXX(0)

SkhpgggTS (BEYOND THE FIRST) WITH IDENTICAL PLATTER ADDRESSES WILL BE

3.2.3 DEVICE-FATAL ERROR MESSAGES

IF THE ERROR PERTAINS TO A CONTROLLER, THEN ALL THE UNITS ATTACHED TO
THE CONTROLLER WILL BE DROPPED. OTHERWISE, THE ERROR PERTAINS TO A
SINGLE UNIT, AND ONLY THAT UNIT IS DROPPED.

10 G REGISTER EXISTENCE TEST FAILED
B XX:XX:XX NO RESPONSE AT ADDRESS XXXXXX(O0)

11 ABOUT TO VERIFY VECTOR XXX(0) FOR DEVICE XXXXXX(0) ...
(FOLLOWED BY EITHER NOTHING OR)
G VECTOR TEST FAILED

12 G BR LEVEL TEST FAILED
B XX:XX:XX INCORRECT BR LEVEL GIVEN FOR DEVICE XXXXXX(O0)

ERROR 13 REFERS TO THE FOUR STEP HARD INITIALIZE SEQUENCE DESCRIBED IN
THE UNIBUS / Q-BUS STORAGE SYSTEMS PORT (UQSSP) SPEC. THE SA REGISTER
CODE IS PROVIDED TO ASSIST IN DIAGNOSIS.

13 G INIT SEQUENCE FAILED
B XX:XX:XX STEP X READ ERROR ON DEVICE XXXXXX(0)
X SA: XXXXXX(0)

SEQ 0013




SEQ 0014
ERROR 14 MEANS THAT THE ERROR BIT (BIT 15) OF A DEVICE'S SA REGISTER :
WAS FOUND SET TO 1. THE LOW-ORDER 11 BITS DESCRIBE THE ERROR.

14 G FATAL PORT / CONTROLLER ERROR
B XX:XX:XX ERROR CODE RECEIVED IN SA REGISTER OF DEVICE
XXXXXx(0)
X SA: XXXXXX(0)

ERROR 15 IS REPORTED WHEN THE RC25 FAILS TO RESPOND TO ONE OF THE
LISTED MSCP COMMANDS.

15 G MESSAGE RESPONSE TIMEOUT
B XX:XX:XX FAILED TO RECEIVE END MESSAGE FROM DEVICE
XXXXXX(0)
X COMMAND: SET CTLR CHAR (OR)
ONLINE (OR)
EXECUTE SUPPLIED PROGRAM (OR)
SEND DATA

ERROR 16 REFERS TO THE MSCP "ONLINE" MESSAGE SENT TO EACH UNIT DURING
THE INITIALIZATION SUBTEST, THE STATUS CODE AND SUB-CODE ARE TAKEN
FROM THE MSCP END MESSAGE (AS THEY ARE IN ALL ERROR MESSAGES).

16 G ONLINE FAILED
B XX:XX:XX ERROR IN RESPONSE TO ONLINE COMMAND FOR
PLATTER XXX.
X STATUS CODE: Xxx(0)
X SUB-CODE: XXXX(0)

ERROR 17 IMPLIES THAT (A) YOU HAVE ALLOWED WRITES TO THE CUSTOMER DATA
AREA THROUGH THE HARDWARE QUESTION, AND (B) THE WRITE-PROTECT
PUSHBUTTON FOR THE UNIT IS ENGAGED.

17 G WRITE-PROTECT CONFLICT
B XX:XX:XX PLATTER XXX. IS SW WRITE-ENABLED BUT HW
WRITE-PROTECTED

ERRCR 18 REFERS TO THE MSCP "ACCESS” COMMANDS WHICH ARE ISSUED TO EACH
UNIT AS PART OF THE INITIALIZATION SUBTEST. IF EXTENDED ERROR MESSAGES
ARE ENABLED AND THE STATUS CODE AND SUB-CODE DO NOT APPEAR, THEN THE
ACCESS COMMAND HAS TIMED OUT (I.E., NO RESPONSE RECEIVED WITHIN THE
REQUIRED INTERVAL).

18 G ACCESS FAILED
B XX:XX:XX ACCESS FAILED ON PLATTER XXX.
£ STATUS CODE: XX(0)
% SUB-CODE: XXXX(0)

ERROR 19 OCCURS WHEN AN MSCP I/0 COMMAND RESULTS IN AN END MESSAGE WITH
THE “UNIT OFFLINE” STATUS CODE.

19 G FATAL I/0 ERROR
B XX:XX:XX PLATTER XXX. WENT OFFLINE

X CMD REF NUM: XXXXXX(0)
X SUB-CODE: XXXX(0)
X COMMAND: READ (OR)

READ -COMPARE (OR) .
WRITE (OR)

WRITE-COMPARE (OR)

XXX(0)




BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS
BYTE COUNT IN COMMAND: XXXXX.

ACTUAL & BYTES TRANSFERRED: XXXXX.

I/0 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

20 G CONTROLLER TIMEOUT
B XX:XX:XX ngvggg XXXXXX(0) NOT PROCESSING COMMAND
K

ERROR 21 ARISES IF YOU ARE RUNNING 1HE DM EXERCISER SUBTEST, AND ONE OF
THE INITIAL DUP COMMANDS WAS REJECTED WITH A STATUS CODE OTHER THAN
“SUCCESS”. NOTE THAT THE STATUS CODE IS NOT FROM MSCP,

21 G DUP COMMAND FAILED
B XX:XX:XX MESSAGE REJECTED BY DUP ERVER ON DEVICE

2 3 2 2 >

XXXXXX(0)
X COMMAND: EXECUTE SUPPLIED PROGRAM (OR)
X SEND DATA
X DUP STATUS CODE: X.

ERROR 22 IS ALSO RELATED TO THE DM EXERCISER SUBTEST. IT INDICATES THAT
THE FRONT PANEL TEST (EXECUTING UNDER HOST CONTROL IN THE DM) HAS
FAILED TO PROVIDE THE HOST WITH A SET OF OPERATING STATISTICS WITHIN A
PRE-DETERMINED TIME INTERVAL. THE FPT IS ASSUMED TO BE DEAD.

22 G DM EXERCISER TIMEOUT
B XX:XX:XX NO RESPONSE FROM FRONT PANEL TEST EXECUTING IN
DEVICE XXXXXX(0)

3.2.4 HARD ERROR MESSAGES

MOST HARD ERRORS ARE REPORTED TO THE HOST THROUGH THE END MESSAGES
ASSOCIATED WITH MSCP READ AND WRITE COMMANDS. ERROR NUMBERS 31 - 41
ARE BASED ON MSCP STATUS CODES 1 - 11.

30 G I/0 REQUEST FAILED
B XX:XX:XX PLATTER XXX. - STATUS CODE: XX(0)
% CMD REF NUM: XXXXXX(0)
X SUB-CODE: XXXX(0)
X COMMAND: READ (OR)
READ-COMPARE (OR)
WRITE (OR)
WRITE-COMPARE (OR)
XXx(0)
BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS
BYTE COUNT IN COMMAND: XXXXX.
ACTUAL & BYTES TRANSFERRED: XXXXX.
I/0 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

170 REQUEST FAILED
XX:XX:XX PLATTER XXX. - INVALID COMMAND
CMD REF NUM: XXXXXX(0)
SUB-CODE: XXXX(0)
COMMAND: READ (OR)
READ-COMPARE (OR)
WRITE (OR)
WRITE-COMPARE (OR)
XXX(0)

31

XX XOWE XXXXX

SEQ 0015




-

32

34

35

36

XXXPDME XXX HKXXWE) XXX MMIME) XX XXX

XXXWE XXX XX

BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS
BYTE COUNT IN COMMAND: XXXXX.

ACTUAL & BYTES TRANSFERRED: XXXXX.

I70 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

I1/0 REQUEST FAILED
XX:XX:XX PLATTER XXX. - COMMAND ABORTED

CMD REF NUM: XXXXXX(0)

SUB-CODE: XXXX(0)

COMMAND: READ (OR)
READ-COMPARE (OR)

WRITE (OR)

WRITE-COMPARE (OR)

XXX(0)
BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS

BYTE COUNT IN COMMAND: XXXXX.
ACTUAL & BYTES TRANSFERRED: XXXXX.
I70 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

I/0 REQUEST FAILED
XX:XX:XX PLATTER XXX. - UNIT-AVAILABLE

CMD REF NUM: XXXXxX(0)

SUB-CODE: XXXX(0)

COMMAND: READ (OR)
READ-COMPARE (OR)

WRITE (OR)

WRITE-COMPARE (OR)

XXX(0)
BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS

BYTE COUNT IN COMMAND: XXXXX.
ACTUAL & BYTES TRANSFERRED: XXXXX.
I70 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

I/70 REQUEST FAILED
XX:XX:XX PLATTER XXX. - MEDIA FORMAT ERROR

CMD REF NUM: XXXXXX(0)

SUB-CODE: XXXX(0)

COMMAND: READ (OR)
READ-COMPARE (OR)

WRITE (OR)

WRITE-COMPARE (OR)

XXx(0)
BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS

BYTE COUNT IN COMMAND: XXXXX.
ACTUAL & BYTES TRANSFERRED: XXXXX.
I/70 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(O0)

170 REQUEST FAILED
XX:XX:XX PLATTER XXX. - WRITE-PROTECTED

CMD REF NUM: XXXXXX(0)

SUB-CODE: XXXX(0)

COMMAND: READ (OR)
READ-COMPARE (OR)
WRITE (OR)
WRITE-COMPARE (OR)
XXX(0)

SEQ 0016




37

38

39

40

XMXMXME XXX XX XKXXWE XX XXX XXXWE XX XXX

HMXXME XXX XX

BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS
BYTE COUNT IN COMMAND: XXXXX.

ACTUAL & BYTES TRANSFERRED: XXXXX.

I70 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(O0)

170 REQUEST FAILED
XX:XX:XX PLATTER XXX. - DEVICE COMPARE ERROR

CMD REF NUM: XXXXXX(0)

SUB-CODE: XXXX(0)

COMMAND: READ (OR)
READ-COMPARE (OR)

WRITE (OR)

WRITE-COMPARE (OR)

XXX(0)
BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS

BYTE COUNT IN COMMAND: XXXXX.
ACTUAL & BYTES TRANSFERRED: XXXXX.
I/0 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

I70 REQUEST FAILED
XX:XX:XX PLATTER XXX. - DATA ERROR

CMD REF NUM: XXXXXX(0)

SUB-CODE: XXXX(0)

COMMAND: READ (OR)
READ-COMPARE (OR)

WRITE (OR)

WRITE-COMPARE (OR)

Xxx(0)
BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS

BYTE COUNT IN COMMAND: XXXXX.
ACTUAL # BYTES TRANSFERRED: XXXXX.
I/0 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

I/0 REQUEST FAILED
XX:XX:XX PLATTER XXX. - HOST BUFFER ACCESS ERROR

CMD REF NUM: XXXXXX(0)

SUB-CODE: XXXX(0)

COMMAND: READ (OR)
READ-COMPARE (OR)

WRITE (OR)

WRITE-COMPARE (OR)

XXX(0)
BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS

BYTE COUNT IN COMMAND: XXXXX.
ACTUAL # BYTES TRANSFERRED: XXXXX.
I70 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

170 REQUEST FAILED
XX:XX:XX PLATTER XXX. - CONTROLLER ERROR

CMD REF NUM: XXXXXX(O0)

SUB-CODE: XXXX(0)

COMMAND: READ (OR)
READ-COMPARE (OR)
WRITE (OR)
WRITE-COMPARE (OR)
XXX(0)

SEQ 0017

f




41

BAD BLOCK REPORTED: XXXXX, ! EITHER THIS
LBN: XXXXX. ! OR THIS
BYTE COUNT IN COMMAND: XXXXX.

ACTUAL & BYTES TRANSFERRED: XXXXX.

I70 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

I/0 REQUEST FAILED
XX:XX:XX PLATTER XXX. - DRIVE ERROR
CMD REF NUM: XXXXXX(0)
SUB-CODE: XXXX(0)
COMMAND: READ (OR)
READ-COMPARE (OR)
WRITE (OR)
WRITE-COMPARE (OR)
XXX(0)
BAD BLOCK REPORTED: XXXXX. ! EITHER THIS
LBN: XXXXX. ! OR THIS
BYTE COUNT IN COMMAND: XXXXX.
ACTUAL & BYTES TRANSFERRED: XXXXX.
I/0 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

MXXXWE X XXX

M XXX

ERROR 42 IS DETECTED AT THE HOST. IT CAN ARISE IF THE USER HAS CHOSEN
THE OPTION TO CHECK ALL WRITES AT THE HOST BY FOLLOWING EACH WITH A
READ TO THE SAME DISK ADDRESS.

42

G I/0 REQUEST FAILED
B XX:XX:XX PLATTER XXX. - HOST-DETECTED WRITE-COMPARE

ERROR
X LBN: XXXXX.
X BYTE COUNT IN COMMAND: XXXXX.
X ACTUAL # BYTES TRANSFERRED: XXXXX.

ERROR 43 DESCRIBES A SINGLE I/0O COMMAND FOR WHICH NO MSCP END MESSAGE
WAS EVER RECEIVED.

43

G I/0 REQUEST FAILED
B XX:XX:XX PLATTER XXX. - COMMAND TIMEOUT

X CMD REF NUM: XXXXXX(0)
X COMMAND: READ (OR)
READ-COMPARE (OR)
WRITE (OR)
WRITE-COMPARE (OR)
XXX(0)
¥ LBN: XXXXX.
X BYTE COUNT IN COMMAND: XXXXX.
X I70 BUFFER DESCRIPTOR: XXXXXX(0) XXXXXX(0)

3.2.5 ERROR LOG MESSAGES

ERROR LOG MESSAGES (DATAGRAMS) DESCRIBE MINOR ERRORS ENCOUNTERED BY THE

CONTROLLER. THEIR OCCAISIONAL OCCURRENCE IS NORMAL. RELEVANT FIELDS OF
A DATAGRAM ARE PRINTED (A) IF THE USER IS RUNNING THE PROGRAM IN
ATTENDED MODE, AND (B) IF NOT SUPPRESSED BY THE USER DURING THE SW

DIALOG. ONE OF THESE FIELDS, THE COMMAND REFERENCE NUMBER, CAN LINK THE

DATAGRAM WITH A HARD ERROR.

SEQ 0018




-

ERROR LOG MESSAGES ARE NOT INCLUDED IN THE CUMULATIVE ERROR COUNT WHICH

APPEARS WITH THE END-OF -PASS MESSAGE. HOWEVER, IF THE MULTI-DRIVE

SUBTEST IS BEING RUN, THEN DATAGRAMS WHICH APPLY TO A PARTICULAR UNIT

(AS OPPOSED TO THE CONTROLLER) ARE TALLIED FOR THE STATISTICAL REPORT

:nggDLgsg OF WHETHER THEIR PRINTING HAS BEEN SUPPRESSED. THE FORMAT IS
LLOWS:

ERROR LOG MESSAGE RECEIVED:
CMD REF NUM: XXXXXX(0)
PLATTER: XXX. ! FOR SMALL DISK ERRORS ONLY
FORMAT: CONTROLLER ERROR (OR)
HOST MEMORY ACCESS ERROR (OR)
SMALL DISK ERROR (OR)
XXX(0)
EVENT CODE: SUCCESS (OR)
INVALID COMMAND (OR)
COMMAND ABORTED (OR)
UNIT-OFFLINE (OR)
UNIT-AVAILABLE (OR)
MEDIA FORMAT ERROR (OR)
WRITE-PROTECTED (OR)
DEVICE COMPARE ERROR (OR)
DATA ERROR (OR)
HOST BUFFER ACCESS ERROR (OR)
CONTROLLER ERROR (OR)
DRIVE ERROR (OR)
XXX(0)
SUB-CODE: XXXX(0)
HOST MEM ADDR: XXXXXX(0) XXXXXX(0) ! HOST MEM ACC ERR ONLY

4.0 PERFORMANCE AND PROGRESS REPORTS

AT THE END OF EACH PASS, THE PASS COUNT IS GIVEN ALONG WITH THE TOTAL
NUMBER OF ERRORS REPORTED SINCE THE DIAGNOSTIC WAS STARTED. THIS ERROR
COUNT DOES NOT INCLUDE ERROR LOG MESSAGES (SECTION 3.2.5),
CONFIGURATION ERRORS (SECTION 3.2.2), NOR ERRORS DETECTED BY THE FRONT
PANEL TEST UNDER THE DM EXERCISER. THE "EOP" SWITCH CAN BE USED TO
CONTROL HOW OFTEN THE END-OF -PASS MESSAGE IS PRINTED. SECTION 2.2
DESCRIBES SWITCHES.

PRIOR TO THE END-OF -PASS MESSAGE, THE STATISTICAL SUMMARY REPORT IS
AUTOMATICALLY PRINTED BY THE EXERCISER. ITS FORMAT DEPENDS ON WHICH
SUBTEST (MULTI-DRIVE OR DM EXERCISER) IS BEING RUN. AN ASTERISK (%)
APPEARING NEXT TO A NUMBER IN THE FORMAT BELOW REPRESENTS EITHER A
SPACE OR THE LETTER “"K”. THE “K” FORMAT WILL BE USED IF THE STATISTIC
IS GREATER THAN 65,000. ALL VALUES ARE IN DECIMAL RADIX.

SEQ 0019




SEQ 0020
4.1 MULTI-DRIVE SUBTEST REPORTS
e

ELAPSED TIME: XX:XX:XX

NO. NO. NO. NO.
UNIT  READS WRITES MBYTES MBYTES HARD  ERROR
NO. (K=1000) (K=1000) READ WRITTEN ERRORS LOGS

-- - a - - - - - - - -—------ -—----- -- - - - - --- - - - -—-- - -

XX XXXXX XXXXX XXXXX  XXXXX XXXXX  XXXXX
XX XXXXX XXXXX# XXXXX  XXXXX XXXXX  XXXXX
XX XXXXX % XRXXX# XXXXX  XXXXX XXXXX  XXXXX

ECC ERRORS ARE REPORTED THROUGH ERROR LOG MESSAGES. THEY ARE TALLIED
REGARDLESS OF WHETHER THE MESSAGE PRINTING HAS BEEN SUPPRESSED.

N SYMBOL ECC ERRORS:

ECC
UNIT FIELD N = N = N = N = N = N = N = N =
NO.  ONLY 1 2 3 4 5 6 7 8

-- - - - - - - - - - -- - - - --- - - - - - - - --- - - - - - - - - - - - - - - - -

XX XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX
XX XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX
XX XXXXX XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX  XXXXX

4.2 DM EXERCISER SUBTEST REPORT
ELAPSED TIME: XX:XX:XX

NO. NO. NO.
UNIT  READS WRITES SEEKS MBYTES MBYTES NO. HARD NO. SOFT
NO. (K=1000) (K=1000) (K=1000) READ WRITTEN ERRORS ERRORS

XX XXXXX XXXXX & XXXXX XXXXX  XXXXX XXXXX XXXXX
XX XXXXX & XXXXX XXXXX XXXXX  XXXXX XXXXX XXXXX

XX XXXXX & XXXXX % XXX XX XXXXX  XXXXX XXXXX XXXXX

- .

-



SEQ 0021
5.0 DEVICE INFORMATION TABLES

THE HARDWARE P-TABLE APPEARS AS FOLLOWS FOR EACH UNIT:
15 00

IR R LR R R TR TR R TR R T Sy g q
) IP ADDRESS )

Ll B LR EEE T IEE TR R TR S Sy Sy Al g ol A A

) VECTOR ADDRESS )

L R e R R L R LT T T Ty

} BR LEVEL )

LR R L L EE L EEE EEE R TR TR T RTR SD D S G (g - A Gy

)PR) ) PLATTER ADDRESS )

Ll T R TR R D Y S QS A u Y
PR - UNIT PROTECTION BIT

DURING THE INITIALIZATION PROCESS AFTER A START, RESTART, OR CONTINUE
COMMAND, THE RC25 DISK EXERCISER CREATES UP TO FOUR RUN-TIME TABLES
(CALLED CONTROLLER STATUS TABLES, OR CST’'S), AND FILLS THEM WITH
INFORMATION DERIVED FROM THE HARDWARE P-TABLES OF ALL ACTIVE UNITS.
THESE TABLES ARE NOT USER-ACCESSIBLE; THEIR FORMAT IS PRESENTED HERE
ONLY TO SHOW THE VIEW OF THE WORLD AS SEEN BY THE EXERCISER. EACH CST
IS A DYNAMIC 7-WORD BLOCK:

15 00

L R e e L T T T

) IP ADDRESS )

LR R LR Rl el Rl R TR T S L Sy Al Sy Al S S Y

)CS) ) VECTOR ADDRESS )

Ll R et il o R o R T S S A A S ol PR A Y

B NUMBER OF UNITS ) BR LEVEL )

Ll EEE R LR T R DT R R S S A G up ) e u

JPRIUPIUS} UNIT NUMBER ) PLATTER ADDRESS )

L e e e R e e e R R A R e R LT s

JPRIUP)US) UNIT NUMBER ) PLATTER ADDRESS )

LR EEE EEE EEE TR T TR T R T RR T S S Sy Sy P u )

JPRIUPIUS) UNIT NUMBER ) PLATTER ADDRESS )

L R e R e e R e e R S L L L L T T s

JPRIUPIUS) UNIT NUMBER ) PLATTER ADDRESS )

L e e e e R e e L L LT Ty s

CS - CONTROLLER STATUS BIT (ONLINE / OFFLINE)
PR - UNIT PROTECTION BIT

UP - UNIT PRESENT BIT

US - UNIT STATUS BIT (ONLINE / OFFLINE)

6.0 SUBTEST SUMMARIES

THE RC25 DISK EXERCISER CONSISTS OF ONE TEST SUBDIVIDED INTO THREE
SUBTESTS: INITIALIZATION, MULTI-DRIVE, AND DM EXERCISER. IN THE FIRST
PASS FOLLOWING A START, RESTART, OR CONTINUE COMMAND, THE
INITIALIZATION SUBTEST WILL ALWAYS PRECEDE THE EXECUTION OF ANY OTHER
SUBTEST. SUBSEQUENT PASSES WILL NOT INCLUDE THE INITIALIZATION SUBTEST.




6.1 INITIALIZATION SUBTEST

THE PURPOSE OF THE INITIALIZATION SUBTEST IS TO VERIFY THE HARDWARE
CONFIGURATION AS SPECIFIED BY THE OPERATOR, AND TO BRING EACH UNIT
ONLINE. SPECIFICALLY, THE SUBTEST PERFORMS THE FOLLOWING ACTIONS FOR
EACH CONTROLLER IN TURN:

1. A DEVICE REGISTER EXISTENCE TEST - TO VERIFY THAT THE
CONTROLLER'S IP AND SA REGISTERS APPEAR ON THE UNIBUS,

2. A VECTOR INTERRUPT TEST - TO INSURE THAT THE DEVICE CAN
INITIATE VECTORED INTERRUPTS TO THE PROCESSOR,

A BR LEVEL TEST - TO VERIFY THAT THE DEVICE INTERRUPT OCCURS
AT THE BR LEVEL SPECIFIED BY THE OPERATOR,

A FOUR-STEP HARD INIT SEQUENCE, AS DEFINED IN THE UNIBUS /
Q-BUS STORAGE SYSTEMS PORT SPECIFICATION,

THE S%ND%;? OF THE "SET CONTROLLER CHARACTERISTICS” COMMAND
MSCP),

THE SENDING OF THE MSCP “ONLINE” COMMAND FOR EACH PLATTER
SPINNING UNDER THE CONTROLLER,

THE SENDING OF ONE OR TWO MSCP "ACCESS” COMMANDS FOR EACH
EkaT;ERRg:gER THE CONTROLLER TO VERIFIY THAT EACH DISK

ANY CONTROLLER-FATAL ERRORS ENCOUNTERED DURING THE INITIALIZATION
SUBTEST WILL CAUSE ALL ITS UNITS TO BE DROPPED FROM TESTING. ANY UNIT-
FATAL ERRORS WILL CAUSE ONLY THE APPROPRIATE UNIT TO BE DROPPED. FOR
ALL SURVIVING CONTROLLERS AND UNITS, THE PROGRAM WILL THEN BEGIN
EXECUTION OF EITHER THE MULTI-DRIVE OR DM EXERCISER SUBTEST.

6.2 MULTI-DRIVE SUBTEST

THE PURPOSE OF THE MULTI-DRIVE SUBTEST IS TO EXERCISE THE DISK DRIVES
IN A MANNER SIMILAR TO HEAVY USAGE IN AN OPERATING SYSTEM ENVIRONMENT.
THE SUBTEST ISSUES MSCP I/0 COMMANDS TO ALL UNITS FAST ENOUGH SO THAT
EACH CONTROLLER HAS SEVERAL COMMANDS QUEUED AT ANY GIVEN TIME. THE I/0
COMMAND PARAMETERS ARE GOVERNED BY USER RESPONSES DURING THE SOF TWARE
QUESTIONING, EXCEPT THAT BYTE COUNTS ARE DETERMINED AT RANDOM. AS EACH
I7/0 OPERATION COMPLETES, THE PROGRAM UPDATES THE STATISTICAL TALLY
UNTIL THE SPECIFIED NUMBER OF MEGABYTES HAS BEEN TRANSFERRED TO / FROM
EACH UNIT. WHEN THIS HAPPENS, END-OF -PASS IS DECLARED, AND THE SUMMARY
REPORT IS PRINTED.

IF THE RC25 EXPERIENCES A READ / WRITE ERROR, IT WILL TRY A VARIABLE
NUMBER OF TIMES TO CORRECT THE ERROR. IF ALL RETRIES FAIL, THEN A HARD
ERROR WILL BE REPORTED TO THE HOST, AN ERROR MESSAGE WILL BE DISPLAYED
ON THE CONSOLE TERMINAL, AND THE ERROR WILL BE TALLIED FOR THE SUMMARY
REPORT. THE UNIT INVOLVED WILL BE DROPPED FROM TESTING IF ITS HARD
ERROR COUNT HAS EXCEEDED THE USER-SPECIFIED LIMIT.

N 00 AW

SEQ 0022




SEQ 0023
6.3 DM EXERCISER SUBTEST _

THE DM EXERCISER CONSISTS OF THE FRONT PANEL TEST (ROM RESIDENT ON THE
CONTROLLER BOARD) RUN IN A CONTINUOUS LOGP UNDER HOST SUPERVISION. IT
IS USED TO EXERCISER A DISK BY (A) PERFORMING READS ON ALL TRACKS OF
THE PLATTER, AND (B) FORCING WRITES T0 THE DIAGNOSTIC TRACKS ONLY. ALL
ERRORS DETECTED IN THE DIAGNOSTIC MACHINE, BOTH HARD AND SOFT, WILL BE
REPORTED TO THE HOST IN STATISTICAL FORM FOR THE SUMMARY REPORT, BUT
THEY WILL NOT APPEAR IN THE CUMULATIVE ERROR COUNT WITH THE END-OF -
PASS MESSAGE. THE NUMBER OF SEEKS, READS, AND WRITES WILL ALSO BE
REPORTED AND TALLIED. AS IN THE MULTI-DRIVE SUBTEST, END-OF-PASS WILL
BE DECLARED WHEN ALL UNITS HAVE REACHED THE MEGABYTE TRANSFER LIMIT
SPECIFIED BY THE USER. (NOTE THAT THIS SUBTEST TAKES MUCH LONGER TO
ACCOMPLISH THE SAME FEAT; IT TAKES ABOUT 10 MINUTES PER UNIT TO REACH A
2 MEGABYTE TRANSFER LIMIT).

THE HOST INITIATES THE FRONT PANEL TEST (FPT) WITH A CROM PRIMER
PROGRAM, WHICH IS DOWNLINE LOADED FROM THE HOST TO THE RC25 VIA THE DUP
COMMAND “EXECUTE SUPPLIED PROGRAM”, THE CROM PRIMER IS RESPONSIBLE FOR
LOADING THE FRONT PANEL TEST INTO RC25 RAM SPACE, THEN PASSING CONTROL
T0 IT. IF THE "EXECUTE SUPPLIED PROGRAM" SUCCEEDS, THE HOST RESPONDS BY
ISSUING THE DUP COMMAND “SEND DATA”. THIS COMMAND TELLS THE FRONT PANEL
TEST THE LOCATION OF THE HOST / FPT COMMUNICATION AREA, A BLOCK OF HOST
MEMORY RESERVED FOR MUTUAL ACCESS.

THE FPT EXERCISES ONE PLATTER AT A TIME PER PASS, AND EACH FPT PASS
TAKES APPROXIMATELY 5 MINUTES. AT THE COMPLETION OF EACH FPT PASS, A
NEW SET OF STATISTICS IS LOADED INTO THE HOST COMMUNICATION AREA, AND
THE FPT GOES ON TO EXERCISE THE NEXT UNIT. IF THE HOST FAILS TO DETECT
A NEW SET OF STATS WITHIN A TIMED INTERVAL, THEN A DEVICE-FATAL ERROR
WILL BE DECLARED, AND ALL UNITS ASSOCIATED WITH THE CONTROLLER WILL BE
DROPPED. OTHERWISE, THE UNIT NUMBER AND THE NUMBER OF BLOCKS
TRANSFERRED DURING THE FPT PASS WILL BE DISPLAYED TO THE USER (IF IN
ATTENDED MODE).

7.0 MAINTENANCE HISTORY

DATE: AUTHOR : PRODUCT NAME:
13-JUL-83 JAMES S. DOUCETTE CZRCDAO.BIN
17-JUN-85 GARY Y. CHIN CZRCDBO.BIN
NOTE
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CZRCDBO.BIN was modified to run on the PDP-11/84. The four steps of
Initialization routines now measure time off of the real-time clock.
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APPENDIX A - DATA PATTERNS

THERE ARE 21 PRE-DEFINED DATA PATTERNS SUPPLIED WITH THE MULTI-DRIVE
SUBTEST. THROUGH THE SOFTWARE QUESTIONS, YOU MAY CHOSE ANY ONE PATTERN
TO BE USED FOR ALL WRITE OPERATIONS, OR YOU MAY HAVE ALL PATTERNS USED
SEQUENTIALLY. THE “LBN" APPEARING IN PATTERNS 17 - 21 REPRESENTS THE

STARTING BLOCK NUMBER OF THE CURRENT WRITE REQUEST.
BINARY

000
111
000
011
011

- - -

000
111
101
001
000

HEX OCTAL
PATTERN 1 RANDOM NUMBERS
PATTERN 2 0000 000000
PATTERN 3 FFFF 177777
PATTERN 4 8888 105613
PATTERN S 3333 031463
PATTERN 6 3091 030221
PATTERN 7 0001 000001

€203 000003
0007 000007
000F 000017
001F 000037
003F 000077
007F 000177
00FF 000377
O1FF 000777
O3FF 001777
O7FF 003777
OFFF 007777
1FFF 017777
3IFFF 037777
TFFF 077777
FFFF 177777

PATTERN 8 FFFE 177776
FFFC 177774
FFF8 177770
FFFO 177760
FFEO 177740
FFCO 177700
FFB0 177600
FFOO 177400
FEOD 177000
FCOO 176000
FBOO 174000
FOO0 170000
E000 160000
€000 140000
8000 100000
0000 000000

Ot pa papapa pa pa pt. L O OO0 OO0 O0OO0OO0O0OOO © © = = ©

000
000
000
000
000
000
000
000

000
000
000
001
011
111
111

111
111
111
111
111
111
111
111
111
111
111
111
110
100
000
000

000
000
000
000
000
000
000
000
000
001
011
111
111
111
111
111

111
111
111
111
111
111
111
111
111
110
100
000
000
000

000

- - -

000
111
110
100
010

000
000
000
000
000
000
001
011
111
111
111
111
111
111
111
111

111
111
111
111
111
111
110
100
000
000
000
000
000
000

000

000
111
001
110
010
000

000
001
011
111
111
111
111
111
111
111
111
111
111
111

111
111
111
110
100
000
000
000
000
000
000
000
000
000
000
000

000
111
011
i1
001

001
011
111
111
111
111
111
111
111
111
111
111
111
111
111
111

110
100
000
000
000

000
000
000
000
000
000
000
000
000
000

SEQ 0024




PATTERN 9

PATTERN 10
PATTERN 11

PATTERN 12

PATTERN 13

0000
0000
0000
FFFF
FFFF
FFFF
0000

FFFF
FFFF
0000
FFFF
0000
FFFF
0000
FFFF

B86D9

5555
5555
5555
AAAA
ARAA
AAAA
5555
5555
AAAA
AAAA
5555
ARAA
5555
AAAA
5555
AAARA

2D2D
2D2D
2020
D202
D202
D202
2D20
2D2D
D202
D202
2D2D
2020
D202
2020
D202
202D
D202
2020
D202
2020

6086

000000
000000
000000
177777
177777
177777
000000
000000
177777
177777
000000
177777
000000
177777
000000
177777

133331

052525
052525
052525
125252
125252
125252
052525
052525
125252
125252
052525
125252
052525
125252
052525
125252

026455
026455
026455
151322
151322
151322
026455
026455
151322
151322
026455
026455
151322
026455
151322
026455
151322
026455
151322
026455

066666

0

© OrHrOrFOFOFRFOOFFOOFFFOO0O HOFROFOFFHOOREEFOOD = HROMOMOMMOORE O

000
000
111
111
111
000
000
111
111
000
111
000
111
000
111

011

101
101
101
010
010
010
101
101
010
019
101
010
101
010
101
010

010
010
010
101
101
101
010
010
101
101
010
010
101
010
101
010
101
010
101
010

110

000
000
000
111
111
111
000

111
111

110

110
110

000
000
000
111
111
111

000
111
111
000
111

111
000
111

011

101
101
101
010
010
010
101
101
010
010
101
010
101
010
101
010

100
100
100
011
011
011
100
100
011
011
100
100
011
100
011
100
011
100
011
100

110

000
000
000
111
111
111
000
000
111
111
000
111
000
111
000
111

011

010
010
010
101
101
101
010
010
101
101
010
101
010
101
010
101

101
101
101
010
010
010
101
101
010
010
101
101
010
101
010
101
010
101
010
101

110

000
000
000
111
111
111
000
000
111
111
000
111
000
111
000
111

001

101
101
101
010
010
010
101
101
010
010
101
010
101
010
101
010

101
101
101
010
010
010
101
101
010
010
101
101
010
101
010
101
010
101
010
101

110

SEQ 0025




PATTERN 14

PATTERN 15

PATTERN 16

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

177776
177775
177773
177767
177757
177737
177677
177577
177377
176777
175777
173777
167777
157777
137777
077777

133331
133331
133331
155554
155554
155554
133331
133331
155554
155554
133331
155554
133331
155554
133331
155554

HREEEEERR e e e e Ok R e e e e e 000000000 000000

88888888

88

101
011

111

011
011
011
101
101
101
011
011
101
101
011
101
011
101
011
101

101
011

101
011
101

111
111

101
011
111
111
111
111
111
111
111

011
011
011
101
101
101
011
011
101
101
011
101
011
101
011
101

111
111

111

011
011
011
101
101
101
011
011
101
101
011
101
011
101
011
101

111
111

111

001
001

100
100
100
001
001
100
100
001
100
001
100

100

SEQ 0026




PATTERN 17

PATTERN 18

PATTERN 19

LBN

8036
8036
72C9
72C9
72C9
8036
8036
8036
8036
72C9
7209
72C9
72C9
72C9
8D36
8036
8036
8036
8036
8036

8036
LBN

72C9
8036
8036
8036
72C9
72C9
72C9
72C9
8036
8036
8036
8036
8D36
72C9
72C9
72C9
72C9
72C9
72C9

LBN

8999
8999
4666
4666
4666
8999
8999
8999
8999
4666
4666
4666
4666
4666

LBN
106466
106466
071311
071311
071311
106466
106466
106466
106466
071311
071311
071311
071311
071311
106466
106466
106466
106466
106466
106466

106466
LBN
071311
106466
106466
106466
071311
071311
071311
071311
106466
106466
106466
106466
106466
071311
071311
071311
071311
071311
071311

LBN
134631
134631
043146
043146
043146
134631
134631
134631
134631
043146
043146
043146
043146
043146

COO0O0OOFHFFEFFOOOCOF O I+ FEEEEBEBOOOOOH OO0
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000
000
111
111
111

000
000

111
111
111
111
111
000
000
0C0o
000
000
000

000

111
000
000
000
111
111
111
111
000
000
000
000
000
111
111
111
111
111
111

011
011
100
100
100
011
011
011
011
100
100
100
100
100

110
110
001
001
001
110
110
110
110
001
001
001
001
001
110
110
110
110
110
110

110

001
110
110
110
001
001
001
001
110
110
110
110
110
001
001
001
001
001
001

100
100
011
011
011
100
100
100
100
011
011
011
011
011

LBN
100
100
011
011
011
100
100
100
100
011
011
011
011
011
100
100
100
100
100
100

100
LBN
011
100
100
100
011
011
011
011
100
100
100
100
100
011
011
011
011
011
011

LBN
110
110
001
001
001
110
110
110
110
001
001
001
001
001

110
110
001
001
001
110
110
110
110
001
001
001
001
001
110
110
110
110
110
110

110

001
110
110
110
001
001
001
001
110
110
110
110
110
001
001
001
001
001
001

011
011
100
100
100
011
011
011
011
100
100
100
100
100

110
110
001
001
001
110
110
110
110

001
001
001
001
110
110
110
110
110
110

110

001
110
110
110

001
001
001
110
110
110
110
110
001
001
001
001
001
001

001
001
110
110
110
001
001
001
001
110
110
110
110
110

SEQ 0027




PATTERN 20

PATTERN 21

8999
8999
8999
8999
8999
8999

8999
LBN

4666
B999
8999
8999
4666
4666
4666
4666
B999
B999
8999
8999
B999
4666
4666
4666
4666
4666
4666

LBN

134631
134631
134631
134631
134631
134631

134631
LBN
043146
134631
134631
134631
043146
043146
043146
042146
124631
134631
134631
134631
134631
043146
043146
043146
043146
043146
043146

LBN

CQOO0COO0OrH R OOOO PO 1o e e e

011
011
011
011
011
011

011

100
011
011
011
100
100
100
100
011
011
011
011
011
100
100
100
100
100
100

100
100
100
100
100
100

100

011
100
100
100
011
011
011
011
100
100
100
100
100
011
011
011
011
011
011

110
110
110
110
110
110

110
LBN
001
110
110
110
001
001
001
001
110
110
110
110
110
001
001
001
001
001
001

LBN

011
011
011
011
011
011

011

100
011
011
011
100
100
100
100
011
011
011
011
011
100
100
100
100
100
100

001
001
001
001
001
001

001

110
001
001
001
110
:10
110
110
001
001
001
001
001
110
110
110
110
110
110

SEQ 0028




APPENDIX B - GLOSSARY

AZTEC - PROJECT NAME FOR THE RC25

MASS STORAGE COMMUNICATION PROTOCOL (MSCP) - THE METHOD OF
COMMUNICATION USED BETWEEN THE HOST AND RC25 CONTROLLER.

DIAGNOSTIC MACHINE (DM) - AN INTERPRETER BUILT INTO THE RC25 FIRMWARE
THAT IS USED TO EXECUTE RESIDENT OR DOWNLINE LOADED PROGRAMS.

INITIALIZATION SEQUENCE - THE SERIES OF COMMANDS EXECUTED TO BRING AN
RC25 ONLINE TO THE HOST. THIS SEQUENCE IS A STRICTLY-DEFINED SET OF
Fggﬂ STEPS WHICH INFORMS THE DEVICE OF SUCH THINGS AS RING LOCATION AND
SIZE.

UNIT - A UNIT AS SEEN BY THE DIAGNOSTIC SUPERVISOR; THAT IS, A SINGLE
RC25 DISK PLATTER.

DRIVE-UNIT - A SINGLE RC25 DRIVE WITH A FIXED AND A REMOVABLE PLATTER
ON ONE SPINDLE.

UNIT NUMBER - A NUMBER BETWEEN O AND 15 INCLUSIVE WHICH IDENTIFIES A
PLATTER TO THE DIAGNOSTIC SUPERVISOR. UNIT NUMBERS ARE ASSIGNED
SEQUENTIALLY FROM O BY THE DIAGNOSTIC SUPERVISOR DURING THE HARDWARE
CONFIGURATION QUESTIONS. THERE IS NO RELATIONSHIP BETWEEN A DISK'S UNIT
NUMBER AND ITS PLATTER ADDRESS.

SEQ 0029




)

PLATTER ADDRESS - A NUMBER BETWEEN O AND 253 THAT UNIQUELY IDENTIFIES
ONE RC25 PLATTER. THIS NUMBER IS ASSIGNED THROUGH THE UNIT PLUG ON THE
FRONT PANEL OF AN RC25. EVEN PLATTER ADDRESSES ALWAYS DESIGNATE THE
g%gOVABLE DISK AND ODD PLATTER ADDRESSES ALWAYS DESIGNATE THE FIXED

K.

CUSTOMER DATA AREA (ALSO HOST APPLICATION AREA) - BLOCKS RESERVED ON AN
RC25 PLATTER FOR FREE USE BY THE CUSTOMER. THIS AREA EXCLUDES THE
DIAGNOSTIC TRACKS (DBN), THE FCT, THE RCT, AND RBN'S.

PROTECTED CUSTOMER DATA AREA - AN RC25 PLATTER WHOSE CUSTOMER TRACKS
ggnggITE-PROTECTED BY THE USER THROUGH THE HARDWARE CONFIGURATION
3 N.

LBN (LOGICAL BLOCK NUMBER) - GIVEN THAT N IS THE NUMBER OF BLOCKS IN
THE HOST APPLICATION AREA, LBN IS A NUMBER BETWEEN O AND (N - 1)
INCLUSIVE WHICH IDENTIFIES A SINGLE SUCH BLOCK.

SEQ 0030
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Partition name : DUMMY
Identification : V02.0

Task VIC : [200,250]

Task attributes: -HD

Total address windows: 1.

Task image size : 14720. words
Task address limits: 002000 073307

s4% Root segment: CZRCD1

Memory allocation synopsis:

Section

. BLK.:(RW,I,LCL,REL,CON) 002000

$CODE$:(RC,I,.LCL,REL,CON) 002000
002000
010550
022314
041746
042002
042320

$FFFs :(RO,I,LCL,REL,CON) 042426
042426

$GGG$ :(RO,I,LCL,REL,CON) 066342
066342
071160
073076

R/W mem limits: 002000 073307 071310 29384,
Disk blk limits: 000002 000073 000072 00058.

000000
040426
006550
011544
017432
000034
000316
000106
023714
023714
002616
002616
002066
001716
000150

CZRCD.EXE Memory allocation map TKB M40.02
14-JUN-85 09:50

R-W disk blk limits: 000002 000073 000072 00058.

00000.
16662.
03432.
04964.
07962.
00028.
00206.
00070.
10188.
10188.
01422,
01422.
01078.
00974.
00104,

Page 1

Title

CZRCD1
CZRCD2
CZRCD3
B16ABS
B16MUL
B16SAV

CZRCD1
CZRCD3

CZrRCD2
CZRCD3

Ident

- - - - -

v02.0
v02.0
v02.0
V3.0
V3.0
V3.0

v02.0
v02.0

v02.0
vo2.0

File

CZRCD1.0BJ; 4
CZRCD2.0BJ; 3
CZRCD3.0BJ; 11
AZLIB.OLB;1
AZLIB.OLB;:1
AZLIB.OLB;1

CZRCD1.0BJ: 4
CZRCD3.0BJ; 11

CZRCD2.08J;3
CZRCD3.0BJ; 11

SEQ 0031




$XYZ$

Giobal

ADR
BITO
BITOO
BITO1
BITO2
BITO3
BITO4
BITOS
BITO06
8IT07
BITO8
BIT09
BIT1

:(RO,I,LCL,REL,CON) 073246 000040 00032.
073246 000040 00032.
symbols:
000020 BIT10 002000 BIT9 001000
000001 BIT1i1 004000 BL$ABS 041770-R
000001 BITi2 010000 BLS$DIV 042226-R
000002 BIT13 020000 BLSLAS 073246-R
000004 BIT14 040000 BL$MOD 042240-R
000010 BIT1S 100000 BL$MUL 042002-R
000020 BIT2 000004 BL$SGN 041746-R
000040 BIT3 000010 BL$SHF 042252-R
000100 BIT4 000020 BOE 000400
000200 BITS 000040 BUFF .D 065466-R
000400 BIT6 000100 BUFF .0 066066-R
001000 BIT?7 000200 BUFF .S 066300-R
000002 BIT8 000400 CCTLR 066240-R

CZRC

CER.
CER
CER.
CLK.
CLK
CLK.
CLK.
CLK.
CoPY
CPLA
CPT

CRLF
CRN

D4

01

.02

03
CS

.HE

IN
TY
VE
.B
T

v02.0 CZRCD4.0BJ;3

004140-R
004224 -R
004270-R
066310-R
066306 -R
014756-R
066304 -R
066312-R
015060-R
066242 -R
042736-R
010442-R
066340-R

CST
CST.AD
CTLR.C
CUOFF
OCT
DCT.AD
DFPTBL
DMC.AD
DM.COM
DROP.C
DRV.CT
DUM. CE
DUM. HE

042756-R
043046-R
066246-R
066244 -R
043050-R
043160-R
010450-R
043506-R
043166-R
016262-R
016366-R
004420-R
004470-R

DUM.IE
DUM.UC
DUM.VE
DUM.00

D$PCNT
EBD.10
EBD.12
EBD.13
EBD.14
EBD.15
EBD.16
EBD.17

004450-R
004376 -R
004526 -R
004344 -R
066250-R
002122-R
005400-R
005444 -R
005526 -R
005604 -R
005676 -R
005766 -R
006062 -R

EBD .
EBD.
€BD.
EBD.
EBD.
EBH.
EBH.
EBH.
EBH.
EBH.
EBH.
EBH.
EBH.

18
19
20

22
31
32
34
35
36
37
38
39

006160-R
006224-R
006264-R
006350-R
006436-R
006556-R
006602-R
006650-R
006674-R
006724-R
006750-R
007002-R
007022-R

SEQ 0032




CZRCD1

EBH.40
EBH.41
EBH.42
EBH.43
EB8S.01
EF .CON
EF .NEW
EF .PWR
EF .RES
EF.STA
EGD. 10
EGD.11
EGD.12
EGD. 13
EGD. 14
EGD. 15
EGD. 16
EGD.17
EGD. 18
EGD. 19
EGD. 20
EGD.21
EGD.22
EGH. 30
EGS.01
EGS.02
EMS.01
EMS.10
EMS.12
EMS.13
EMS.14
EM5.15
EMS5.16
EMS.17

CZRCD.EXE

007060-R
007106-R
007126-R
007174-R
005332-R
000036

000035

000034

000037

000040

004654 -R
004714-R
004740-R
004766-R
005014-R
005052-R
005104-R
005122-R
005152-R
005170-R
005210-R
005234 -R
005260-R
005306-R
004556-R
004576-R
020706-R
020750-R
021016-R
021060-R
021132-R
021200-R
021246-R
021320-R

14-

EOP.FL
ERRBLK
ERRMSG
ERRNBR
ERRTYP
ETIME
EVL
EX.BB
EX.BC
EX.BD
EX.CBC
EX.CMD
EX.CMP
EX.CRN
EX.DSC
EX.EL
EX.ESP
EX.EVC
EX.FMT
EX.HMA
EX.LBN
EX.ONL
EX.03
EX.PA
EX.RD
EX.SA
EX.SB
EX.SC
EX.SCC
EX.SND
EX.WRT
FREE.M
GET.EN
GET.IO

JUN-85

066234 -R
002134 -R
002132-R
002130-R
002126 -R
010372-R
000004

007654 -R
010012-R
010070-R
007744 -R
007474 -R
007636-R
007304 -R
007400-R
010150-R
007546 -R
010262-R
010242-R
010306-R
007720-R
007534 -R
010356-R
010212-R
007616-R
007256 -R
007440-R
007342-R
007514 -R
007602 -R
007626 -R
066276 -R
015412-R
015720-R

GP$17
GP$18
GP$19
GPs$2
GP$20
GP$21
GP$3
GP$4
GP$5
GP$6
GP$7
GP$8
GP$9
HARD .E
HOE
HOURS
HWPT .B
HWPT . I
HWPT .P
HWPT .V
HWQ1
HW@2
HWQ3
HWQ4
HWQS
HWQ6
IBE
IDU
IER
IIP.FL
IN.IOD
I00Q
I100Q.I
I100Q.0

Memory allocation map TKB M40.02
09:50

011044-R
011054-R
011064-R
010636-R
011102-R
011114-R
010646-R
010660-R
010672-R
010702-R
010716-R
010730-R
010742-R
016502-R
100000

066314-R
010454-R
010450-R
010456-R
010452-R
002136-R
002152-R
002162-R
002174-R
002230-R
002314-R
010000

000040

020000

066236-R
016174-R
066166-R
066226-R
066230-R

Page 2

LsCCP

L$CLEA
L$CO

L $DEPO
L$DESC
L $DESP
L $DEVP
L$DISP
L$DLY

L$DTP

L$DTYP
L$DUV

L$DUT

LS$DVTY
LSEF

LSENVI
LSERRT
LSETP

LSEXP1
LS$EXP4
L$EXPS
L $HARD
L $HIME
L $HPCP
L $HPTP
L $HRDL
L $HW

L $HUWLE
LS$ICP

LSINIT
L $LADP
LSLAST
L$LOAD
LS$LUN

002106 -R
014254 -R
002032-R
002011-R
010576-R
002076 -R
002060-R
002124 -R
002116-R
002040-R
002034 -R
014646-R
002072-R
010550-R
002052-R
002044 -R
002126-R
002102-R
002046 -R
002064 -R
002066 -R
010626 -R
002120-R
002016-R
002022-R
010624 -R
010450-R
010446-R
002104 -R
014032-R
002026 -R
073252-R
002100-R
002074 -R

LSREV
L$RPT
L$SFTL
L$SOFT
L$SPC
L$SPCP
L$SPTP
L$STA
L$SW
L$SWLE
LSTEST
L$TIML
LS$UNIT
MEM. MG
MEM.SI
MINUTE
MSCP.E
MSG.01
MSG. 02
MSG.03
MSG.04
MSG.05
MSG. 06
MSG. 07
MSG. 08
NEX
NEX.TR
NULL
NUM.BU
OCL.X1
OCL. X2
OF .RC
OUTC.L
OUTC.T

002010-R
012236-R
010714-R
010716-R
002056-R
002020-R
002024-R
002030-R
010464-R
010462-R
002114-R
002014-R
002012-R
066235-R
066274-R
066316-R
045462-R
003466-R
003520-R
003616-R
003636-R
003670-R
003730-R
003772-R
004044 -R
066336-R
014746-R
003464-R
066302-R
044054-R
044056-R
066332-R
043554-R
043654-R

PRIO4
PRIOS
PRIO6
PRIO7
PUTA.B
PUTA.E
PUT.EN
PUT.IO
PUT.RE
QIO
RCINTO
RCINT1
RCINT2
RCINT3
RC25.A
RETPKT
RPS.X1
RPS . X2
RP.ADD
RP.IND
RP.SAV
RP.USE
SA.REG
$8.C0D
SECOND
SEND
SET.CP
SET.UP
SFPTBL
STC.00
STC.01
STC.02
STC.03
STC.04

000200

000240

000300

000340

016074 -R
015536-R
015522-R
016010-R
015704 -R
066270-R
037326-R
037344 -R
037364 -R
037404 -R
043162-R
062422-R
043550-R
043552-R
065464 -R
065462 -R
043510-R
065422-R
066334 -R
066326 -R
066320-R
017126-R
015120-R
015314-R
010464 -R
006542 -R
006556 -R
006602 -R
006626 -R
006650-R

SWP.
SWP.
SWP.
SWP.
SWP.
SWP.
SWP.
SWP,
SWa1
SWa1
SWa1
SWa1
SWa1
SWa1
SWa1
SWa2
SWQ3
SWQ4
SWAs
SWQ6
SWQ7
SWQs
SWQ9
TALL
TICK
T$FR
T$PT
T.AD
1.7
Tl
UAM
UPD.
WAIT
XFR.

ER
ET
FL
ST

XF

0
1
2
3
4
S

Y
S
EE
HV
DR
AG

I0
CH

010475-R
010464-R
010472-R
010474-R
010470-R
010476-R
010500-R
010466-R
002414-R
003024-R
003100-R
003144-R
003176-R
003274-R
003352-R
002452-R
002530-R
002576-R
002656-R
002700-R
002720-R
002736-R
003010-R
044060-R
066322-R
073302-R
000002

045460-R
066233-R
022420-R
000200

016572-R
017372-R
016734-R

SEQ 0033

-




EMS

EMS.
EMS.
EMS.
E"s.
EMS.
EMS.
EMS.

18
19
20
2l
22
30
42
43

ENTRY.
ENV.

Us

021362-R
021434-R
021502-R
021544-R
021632-R
021674-R
022044 -R
022132-R
066232-R
062262-R

GET.RE 015576-R
GP$DIS 011022-R

GPs1

GP$10
GP$11
GPs$12
GP$13
GP$14
GP$15
GP$16

010626 -R
010750-R
010760-R
010766 -R
011000-R
011014-R
011026-R
011034-R

+4+ Task builder statistics:

IRC2S.

ISR
IXE
LOE
LOT
L$ACP
LS$APT
L$AV
L$AUT

043164-R
000100
004000
040000
000010
002110-R
002036-R
014736-R
002070-R

L$AUTO 014044-R

Total work file references: 73188.
Work file
Work file writes: 0.
Size of core pool: 4816. words (18. pages)
Size of work file: 3840. words (15. pages)
Elapsed time:00:00:57

reads: 0.

L$MREV
L SNAME
L SNDHR
L SNDHW
L SNDSF
LSNDSW
L$PRIO
L$PROT
L$PRT

L $REPP

002050-R
002000-R
010712-R
010460-R
011134-R
010540-R
002042 -R
010542-R
002112-R
002062-R

OUT.IO 016136-R
OVF.CH 016660-R

PATCH
PLATT
PNT

PRI

PRIOO
PRIO1
PRIO2
PRIO3

042426-R
010416-R
001000
002000
000000
000040
000100
000140

STC.05
STC.06
STC.07
STC.
STC.09
STC.10
STC.11
STEP

ST.COoD
SWM1

006674 -R
006724 -R
006750-R
007002-R
007022-R
007060-R
007106-R
066330-R
066324 -R
003370-R

$END.L 073304-R
$SAVE2 042320-R
$SAVE3 042334-R
$SAVE4 042352-R
$SAVES 042372-R

SEQ 0034




CZRCD

SYMBOL

ADR
BITO
BITO0
BITO1
BITO2
BITO3
8IT04
BITOS
BITO6
BITO7
BITO8
BIT09
8IT1
BIT10
B8IT11
B8IT12
BIT13
BIT14
BIT1S
BIT2
BIT3
BIT4
BITS
BIT6
BIT?7
BIT8
BIT9
BL $ABS
BL$DIV
BL $LAS
BL $MOD
BL $MUL

-

-

CREATED BY TKB

VALUE

000020
000001
000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000
100000
000004
0C0010
000020
000040
000100
000200
000400
001000
041770-R
042226 -R
073246-R
042240-R
042002-R

GLOBAL CROSS REFERENCE

ON 14-JUN-85 AT 09:50

REFERENCES. ..

& CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
B16ABS
B16MUL
CZRCD4
# Blé6MUL
# BleMuL

LD Y

SR A A A A L L L2 B F X F X B ¥ ¥ F ¥y

CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD3
CZRCD3

CZRCD3
CZRCD2

#
L

BTSSR HL O

CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3

CZRCD3

PAGE 1
CREF

Vo1

SEQ 0035




BL $SGN
BL $SHF
BOE
BUFF .D
BUFF .0
BUFF .S
CCTLR
CER.01
CER.02
CER.03
CLK.CS
CLK.HE
CLK.IN
CLK.TY
CLK.VE
COPY.B
CPLAT
CPT
CRLF
CRN

041746-R
042252 -R
000400

065466 -R
056066 -R
066300-R
066240 -R
004140-R
004224 -R
004270-R
066310-R
066306 -R
014756-R
066304 -R
066312-R
015060-R
066242 -R
042736 -R
010442-R
066340-R

# B16ABS
B16MUL
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
& CZRCD2
# CZRCD1

DD Y

¢ CZRCD1L -

# CZRCD2
# CZRCD1
@ CZRCD1
# CZRCD1
¢ CZRCD1

CZRCD3
@ CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCN2

CZRCD2
CZRCD2
CZRCD3
CZRCD2
CZRCD2
CZRCD2
CZRCD2

@ CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3

CZRCD3
CZRCD3

CZRCD3
CZRCD3

CZRCD3
CZRCD3

CZRCD3

SEQ 0036




CZRCD

SYMBOL

CsT

CST.AD
CTLR.C
CUOFF
OCT

DCT.AD
DFPTBL
DMC.AD
DM.COM
DROP.C
DRV.CT
DUM.CE
DUM. HE
DUM.IE
DUM. uC
DUM. UE
DUM. 00
DUR

D$PCNT
EBD.10
EBD.12
EBD.13
EBD. 14
EBD. 15
EBD. 16
€BD.17
EBD.18
EBD.19
€80.20
£BD.21
EBD.22
EBH.31
EBH. 32

CREATED BY TKB
GLOBAL CROSS REFERENCE

VALUE

042756 -R
043046 -R
066246 -R
066244 -R
043050-R
043160-R
010450-R
043506 -R
043166 -R
016262-R
016366-R
004420 -R
004470-R
004450-R
004376 -R
004526 -R
004344 -R
066250 -R
002122-R
005400-R
0C5444 -R
005526 -R
005604 -R
005676 -R
005766 -R
006062 -R
006160-R
006224 -R
006264 -R
006350-R
006436 -R
006556 -R
006602 -R

A A A L A 2 L 2 L 22 X X 2 2 2 % X X B % ¥ F- ¥ ¥y Y

REFERENCES.

@ CZRCD1
¢ CZRCD1
¢ CZRCD1
¢ CZRCD1

CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1

ON 14-JUN-85 AT 09:50

CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2

CZRCD2
CZRCD2
CZRCD3
CZRCD3
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2

CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2

CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3
CZRCD3

CZRCD3
CZRCD3

CZRCD3

SEQ 0037




EBH. 34
EBH. 35
EBH. 36
EBH. 37
EBH. 38
EBH. 39
EBH.40
EBH.41
EBH.42
EBH.43
EBS.01
EF.CON
EF .NEW
EF .PWR
EF .RES
EF.STA
€GD. 10
EGD. 11
EGD. 12

006650-R
006674 -R
006724 -R
006750-R
007002 -R
007022-R
007060-R
007106-R
007126 -R
007174 -R
005332-R
000036

000035

000034

000037

000040

004654 -R
004714 -R
004740-R

& CZRCD1
¢ CZRCD1
¢ CZRCD1
® CZRCD1
¢ CZRCD1
@ CZRCD1
@ CZRCD1
@ CZRCD1
¢ CZRCD1
@ CZRCD1
@ CZRCD1
@ CZRCD1
¢ CZRCD1
¢ CZRCD1
@ CZRCD1
& CZRCD1
¢ CZRCD1
& CZRCD1
¢ CZRCD1

S0

CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZRCD3
CZRCD3

CZRCD3

@ CZRCD3
¢ CZRCD3
@ CZRCD3
# CZRCD3
¢ CZRCD3

SEQ 0038




CZRCD
GLOBAL
SYMBOL

EGD.13
EGD. 14
EGD. 15
EGD. 16
EGD.17
EGD. 18
EGD.19
EGD.20
EGD.21
EGD.22
EGH. 30
EGS.01
EGS.02
EMS.01
EMS.10
EMS.12
EMS.13
EMS. 14
EMS.15
EMS. 16
EMS.17
EMS.18
EMS.19
EMS.20
EMS.21
EMS.22
EMS. 30
EMS.42
EMS.43
ENTRY.
ENV.US
EOP.FL
ERRBLK
ERRMSG

CREATED BY TKB
CROSS REFERENCE

VALUE

004766 -R
005014 -R
005052 -R
005104 -R
005122-R
005152-R
005170-R
005210-R
005234 -R
005260-R
005306 -R
004556 -R
004576-R
020706-R
020750-R
021016-R
021060-R
021132-R
021200-R
021246-R
021320-R
021362-R
021434 -R
021502-R
021544 -R
021632-R
021674 -R
022044 -R
022132-R
066232-R
062262 -R
066234 -R
002134 -R
002132-R

ON 14-JUN-85 AT 09:50

REFERENCES. ..

¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
¢ CZRCD1 CZRCD3
® CZRCD1 CZRCD2
# CZRCD1 CZRCD2
#® CZRCD2

@ CZRCD2 CZRCD3
@ CZRCD2 CZRCD3
¢ CZRCD2 CZRCD3
® CZRCD2 CZRCD3
@ CZRCD2 CZRCD3
¢ CZRCD2 CZRCD3
® CZRCD2 CZRCD3
@ CZRCD2 CZRCD3
¢ CZRCD2 CZRCD3
® CZRCD2 CZRCD3
¢ CZRCD2 CZRCD3
® CZRCD2 CZRCD3
@ CZRCD2 CZRCD3
® CZRCD2 CZRCD3
#® CZRCD2 CZRCD3
¢ CZRCD1 CZRCD2
¢ CZRCD1 CZRCD2
# CZRCD1 CZRCD2
¢ CZRCD1

¢ CZRCD1

CZRCD3
CZRCD3
CZRCD3

PAGE 3
CREF

Vo1

SEQ 0039




ERRNBR
ERRTYP
ETIME
EVL
£x.88
EX.BC
£x.80
EX.CBC
Ex.CMD
EX.CMP
EX.CRN
EX.DSC
EX.EL
EX.ESP
EX.EVC
EX.FMT
EX.HMA
EX.LBN

002130-R
002126 -R
010372-R
030004

007654 -R
010012-R
010070-R
007744 -R
007474 -R
007636 -R
007304 -R
007400-R
010150-R
007546 -R
010262 -R
010242 -R
010326 -R
007720 -R

DOV OOOCDSS

CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1
CZRCD1

CZRCD2
CZRCD2
CZRCD2
CZRCD2
CZR<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>