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1.0  GENERAL INFORMATION
1.1  PROGRAM ABSTRACT

THE UDA HOST RESIDENT DIAGNOSTIC CAUSES THE EXECUTION OF THE UDA
AND DRIVE RESIDENT DIAGNOSTIC INDIVIDUAL PROGRAMS AND REPORTS
THE RESULTS ON THE PDP=11 CONSOLE TERMINAL OR LINE PRINTER.

EXERCISES ALSO PERFORMS TO VERIFY THAT:

THE UDA CAN PROPERLY COMMUNICATE WITH THE PDP-=11 PROCESSOR

1.
AND CAN TRANSFER BLOCKS OF DATA TO AND FROM UNIBUS MEMORY.

2. THE UDA AND THE DISK DRIVES CAN COMMUNICATE AND TRANSFER DATA
PROPERLY.

. THE DISK DRIVES CAN FUNCTION PROPERLY AS DEFINED BY THE SDI.

4. THE DISK DRIVES CAN SEEK, READ AND WRITE TO ALL BLOCKS ON THE

DISK AND ALLOW THE MEASUREMENT OF THE DRIVES' PERFORMANCE IN

A RATiJ OF ERRORS PER MILLION BITS TRANSFERRED.

THE UDA HOST RESIDENT DIAGNOSTIC CONSISTS OF ONE PDP-11 DIAGNOSTIC
SUPERVISOR PROGRAM THAT RUNS IN THE PDP-11 PROCESSOR AND FOUR
PROGRAMS THAT RUNS IN THE UDA'S BUFFER MEMORY THROUGH AN INTER-
PRETER CALLED THE 'DIAGNOSTIC MACHINE'' WHICH RESIDES IN THE UDA. THE
PDP=11 PROGRAM MAINLY IS RESPONSIBLE FOR DOWNLINE LOADING THE
‘DIAGNOSTIC MACHINE'' PROGRAMS INTO THE UDA AND STARTING THEIR EXECU-
TION. THE 'DIAGNOSTIC MACHINE'' PROGRAM CONTROLS THE TESTING FROM
THAT POINT BY REQUESTING THE PDP-11 PROCESSOR TO SUPPLY INFORMATION,
PRINT ERROR MESSAGES AND UPDATE STATISTICS. THE 'DIAGNOSTIC MACHINE'
PROGRAM INFORMS THE PDP-11 PROCESSOR WHEN A TEST IS COMPLETE.

THE NUMBER OF UDAS AND DISK DRIVES THAT CAN BE TESTED AT ONE TIME BY
THIS DIAGNOSTIC PROGRAM IS LIMITED BY THE PDP-11 MEMORY SIZE.

WITH THE MINIMUM MEMORY SIZE OF 28K WORDS, AT LEAST TWO UDAS WITH FOUR
DISK DRIVES EACH ARE SELECTASLE. THE NUMBER OF UDAS AND DISK

DRIVES SELECTABLE BY THE DIAGNOSTIC INCREASES WITH ADDITIONAL

MEMORY, BUT THERE IS NO GOAL IMPLIED FOR THE MAXIMUM POSSIBLE CONFIGU=-

RATION.

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC
RUNTIME SERVICES SOFTWARE (SUPERVISOR). THESE SERVICES PROVIDE
THE INTERFACE TO THE OPERATOR AND TO THE SOF TWARE 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. THERE IS A BRIEF DESCRIPTION OF

THE RUNTIME SERVICES IN SECTION 2 OF THIS DOCUMENT.

1.2  SYSTEM REQUIREMENTS

THIS PROGRAM WILL BE DESIGNED USING THE PDP-11 SUPERVISOR REVISION C.
RUN TIME ENVIRONMENTS ARE DETERMINED BY THE SUPERVISOR AND MAY CHANGE

AS NEW VERSIONS OF THE SUPERVISOR ARE DEVELOPED.
WILL REQUIRE THE FOLLOWING:

THE INITIAL VERSION

SEQ 0003
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PDP=11 PROCESSOR

28K WORDS OF MEMORY (MINIMUM)
XXDP+ LOAD MEDIA

ONE OR MORE UDA SUB=SYSTEMS
LINE CLOCK = EITHER TYPE L OR P

THE LINE CLOCK WILL BE USED FOR ALL TIMED LOOPS IN THE PROGRAM. THE
DIAGNOSTIC WILL RUN ON A SYSTEM WITH NO CLOCK BUT WILL HANG WHENEVER
AN EVENT FOR WHICH THE PROGRAM IS WAITING DOES NOT HAPPEN (I.E., A
TIME=OUT ERROR MESSAGE WILL NOT RESULT).

2.0 OPERATING INSTRUCTIONS

THIS SECTION CONTAINS A BRIEF DESCRIPTION OF THE RUNTIME SERVICES.
fOR DETAILED INFORMATION, REFER TO THE XXDP+ 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 EFFECY

START START THE DIAGNOSTIC FROM AN INITIAL STATE

RESTART START THE DIAGNOSTIC WITHOUT INITIALIZING

CONT INUE CONTINUE AT TEST THAT WAS INTERRUPTED (AFTER “()

PROCEED CONTINUE FROM AN ERROR HALT

EXIT RETURN TO XXDP+ “ONITOR (XXDP+ OPERATION ONLY!)

ADD ACTIVATE A UNI 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 INFORMATICN

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 (H/ A(CTERS. SO
YOU MAY, FOR EXAMPLE, TYPE ''STA'' INSTEAD OF ''START'',

" SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TO MODIFY SUPERVISOR OPERATION.

THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS. ALL OF THE LEGAL
SWITCHES ARE TABULATED BELOW WITH A BRIEF DESCRIPTION OF EACH.
IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER IS DESIGNATED BY 'DDDDD'’.

- SWITCH EFFE(T
/TESTS:LIST EXtCUTE ONLY THOSE TESTS SPECIFIED IN
THE LIST. LIST IS A STRING OF TEST
NUMBERS, FOR EXAMPLE = /TESTS:1:5:7-10,
THIS L1ST wILL CAUSE TESTS 1,5,7,8,9,10 10
BE RUN. ALL OTHER TESTS WiLL NOT BE RUN.

SEQ 0004
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/PAS5:DDDDD EXECUTE DDDDD PASSES (DDDDD = 1 TO 64000)
/FLAGS:FLGS SET SPECIFIED _FLAGS. FLAGS ARE DESCRIBED
IN SECTION 2.3.

/EOP:DDDDD REPORT END OF PASS MESSAGE AFTER EVERY
DDDDD PASSES ONLY. (DDDDD = 1 TO 64000)
JUNITS: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 (UNIT NUMBERS = 0-63)

EXAMPLE OF SWITCH USAGE:
START/TESTS:1-5/PASS:1000/EO0P: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 MAV.
FOR EXAMPLE, TYPE '*/TES:1-5"" INSTEAD OF "'/TESTS:1=5"".

BELOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED BY EA(H
COMMAND .

TESTS PASS FLAGS EOP UNITS
START X X X W X
RESTART X X X X .
CONT INUE X X X
PROCEED X
DROP X
ADD X
PRINT
DISPLAY X
FLAGS
ZFLAGS
EXIT
2e3 FLAGS

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH AS
LOOPING ON ERROR. ALL FLAGS ARE CLEARED AT STARTUP AND REMAIN
CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCH. FLAGS

ARE ALSO CLEARED AFTER A START COMMAND UNLESS SET USING THE

FLAG SW'TCH., 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 HAIT ON ERROR = CONTROL IS RETURNED T0
RUNTIME SERVICES COMMAND MODE

LOE LOOP ON ERROR

IER= INHIBIT ALL ERROR REPORTS

IBR~= INHIBIT ALL ERROR REPORTS EXCEPT

FIRST LEVEL (FIRST LEVEL CONTAINS
ERROR TYPE, NUMBER, PC, TEST AND UNIT)

SEQ 0005
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IXR* INHIBIT EXTENDED ERROR REPORTS (THOSE
CALLED BY PRINTX MACRO'S)

PR] 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 (DOES NOT

APPLY TO DIAGNOS/VICS WHICH DO NOT SUPPORT
STATISTICAL REPORTING)

IDR INHIBIT PROGRAM DROPPING OF UNITS

ADR EXECUTE AUTCDROP 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:1ER:BOE

.4 HARDWARE QUESTIONS

WHEN A DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT
THE USER FOR HARDWARE INFORMATION BY TYP'NG ''CHANGE HW (L) ?''
YOU MUST ANSWER ''v'' AFTER A START COMMAND UNLESS THE HARDWARE
INFORMATICN HAS BEEN ''PRELOADED'' USING THE SETUP UTILITY (SEE
CHAPTER 6 OF THE XXDP+ USER'S MANUAL). WHEN YOU ANSWER THIS
QUESTION WITH A "', THE RUNTIME SERVICES WILL ASK FOR THE NUMBER
OF UNITS (IN DECIMAL). YOU WILL THEN BE ASKED THE FOLLOWING
QUESTIONS FOR EACH UNIT.

THE PROGRAM WILL ASK THE FOLLOWING QUESTIONS IN RESPONSE TO A START
COMMAND (NON-SCRIPT):

CHANGE HW?

ANSWER NO TO USE THE PRE-BUILT ANSWERS FOR ALL HARDWARE
QUESTIONS. THIS PROGRAM WILL BE RELEASED PRE-BUILT TO TEST
ONE UNIT WITH THE DEFAULT ANSWERS SHOWN BELOW. THE PRE-BUILT
ANSWERS MAY BE (HANGED AT ANY TIME WITH THE SETUP UTILITY.
ANSWER ‘'YES' TO BE ASKED ALL THE HARDWARE QUESTIONS.

# UNITS (D) ?

ANSWER WITH THE NUMBER OF UNITS TO BE TESTED (NO DEFAULT).
THIS ANSWER WILL DETERMINE HOW MANY TIMES THE FOLLOWING
QUESTIONS ARE ASKED. A UNIT IS A LOGICAL DISK DRIVE ON & UDA,
1 TO 64 UNITS MAY BE SPECIFIED.

SEQ 0006




H 1
"JUDDAO UDA DIAGNOSTIC DATA FIL MACRO V04.00 23=JuL=B1 16:40:54 PAGE 3-4

SER DOCUMENTAT JON

UNIBUS ADDRESS OF UDA (0) 177510 ?

ANSWER WITH THE ADDRESS OF THE UDAIP REGISTER OF ONE UDA AS
ADDRESSED BY THE PROCESSOR WITH MEMORY MANAGEMENT TURNED OFF

(1.E., AN EVEN 16=BIT ADDRESS IN THE RANGE OF 160000 TO
177774) .

VECTOR (C) 154 ?

ANSWER WITH THE INTERRUPT VECTOR ADDRESS OF THE UDA. A VECTOR
ADDRESS IN THE RANGE OF & TO 774 MAY BE SPECIFIED.

BR LEVEL (D) 5 ?

ANSWER WITH THE INTERRUPT PRIORITY USED BY THE UDA, LEVELS 4
TO 7 ARE ACCEPTED.

UNIBUS BURST RATE (D) 0 ?

THE UDA ALLOWS THE ABILITY TO CONTROL THE MAXIMUM NUMBER OF
WORDS TRANSFERRED ACROSS THE UNIB S EACH TIME THE UDA BECOMES
MASTER. ANSWER WITH THE VALUE YOUR OPERATING SYSTEM USES OR
USE ZERO WHICH WILL TELL THE UDA TO SUPPLY A VALUE. A
DECIMAL NUMBER IN THE RANGE OF O TO 63 MAY BE SPECIFIED. THE
¥?Bﬂ£ WILL BE PASSED DIRECTLY TO THE UDA DURING 'NITIALIZA-

DRIVE NUMBER (D) 0 ?

ANSWER WITH THE LOGICAL DRIVE NUMBER ON THE FRONT OF THE
PRIVE YOU WISH TO TEST. ON A MULTI-UNIT DRIVE, EACH SUB=UNIT
NUMBER ON THE DRIVE MUST BE TESTED AS A SEPARATE UNIT TO
COMPLETELY TEST THE DRIVE. A MAXIMUM OF EIGHT LOGICAL DRIVES
MAY BE TESTED ON ONE UDA AT A TIME (UDA CONFIGURATION LIMIT).

EXERCISE ON CUSTOMER DATA AREA IN TEST 4 (L) N ?

ANSWER NO TO HAVE TEST 4 (DRIVE EXERCISER) RUN ON THE
DIAGNOSTIC AREA OF THE DISK. ANSWER YES TO RUN ON THE
(USTOMER DATA AREA. A YES ANSWER WILL DESTROY ANY CUSTOMER
DATA THAT MAY BE ON THE DISK. A WARNING MESSAGE WILL BE
PRINTED IF T~IS QUESTION IS ANSWERED YES (SEE SECTION 4.3).

2.5 SOFTWARE QUESTIONS

AFTER YOU HAVE ANSWERLD THE HARDWARE QUESTIONS OR AFTER A RESTART
OR CONTINUE COMMAND, THE RUNTIME SERVICES WILL ASK FOR SOF TWARE
PARAMETERS. ThHtSE PARAMETERS WILL GOVERN SOME DIAGNOSTIC SPECIFIC
OPERATION MODES. YOU WILL BE PROMPTED BY ''CHANGE SW (L) ?*'

IF YOU WISH 7O CHANGE ANY PARAMETERS, ANSWER BY TYPING

"'v*', THE SOFTWARE QUESTIONS AND THE DEFAULT VALUES ARE DESCRIBED
IN THE NEXT PARAGRAPH(S).

THE PROGRAM WILL ASK THE FOLLOWING QUESTIONS IN RESPONSE TO THE START,

SEQ 0007
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RESTART, AND CONTINUE COMMANDS.
CHANGE SW ?

ANSWER NO TO BYPASS THE FOLLOWING QUESTIONS IN THIS SECTION.
A YES ANSWER WILL CAUSE THE QUESTIONS TO BE ASKED AND ALLOW
THE DEFAULT ANSWERS TO BE CHANGED.

ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAGNOSIS (L) N ?

TESTS 2 AND 4 HAVE MANUAL INTERVENTION MODES WHICH ALLOW
ADDITIONAL PARAMETERS TO BE INPUT TO ALTER THE NORMAL TESTING
OF A DISK DRIVE. THIS QUESTION SHOULD NORMALLY BE ANSWERED
NO WHEN THIS DIAGNOSTIC IS FIRST RUN. THEN, DEPENDING ON THE
ERRORS DETECTED, IT MAY BE DESIRABLE TO CHANGE THIS ANSWER TO
YES AND ALTER THE TESTING TO FURTHER ISOLATE THE PROBLEM. IF
THIS QUESTION IS ANSWERED YES, AND THE UAM (UNATTENDED MODE
OPERATION) FLAG IS SET, TESTS 2 AND 4 WILL PRINT A WARNING
MESSAGE THAT THE MODE CANNOT BE ENTERED AND WILL PROCEED AS
IF ANSWERED NO. SEE THE DESCRIPTION OF THE INDIVIDUAL TESTS
FOR MORE INFGRMATION.

REMAINING SOF TWARE QUESTIONS APPLY TO TEST 4 ONLY

THIS INFORMATIONAL MESSAGE IS PRINTED TO DESCRIBE THE USE OF
THE REMAINING QUESTIONS. IF TEST 4 IS NOT BEING RUN, A
"'CONTROL Z'' CAN BE TYPED TO BYPASS THEM.

ERROR LIMIT (D) 32 ?

ENTER THE NUMBER OF HARD ERRORS ALLOWED BEFORE A DRIVE IS
DROPPED FROM EXERCISE BY TEST #4. A NUMBER IN THE RANGE OF 1
TO 65535 WILL BE ACCEPTED.

READ TRANSFER LIMIT IN MEGABYTES = O FOR NO LIMIT (D) O ?

WHEN THE SPECIFIED NUMBER OF BYTES HAVE BEEN READ FROM A
DRIVE BY TEST #4, THE DRIVE WILL BE DROPPED FROM TESTING.
WHEN ALL DRIVES ARE DROPPED, AN END OF PASS WILL BE INDICATED
AND THE SELECTED TESTS WILL BE RUN AGAIN. THIS IS THE METHOD
USED TO DETERMINE HOW LONG TEST #4 IS TO RUN. ANSWER WITH A
ZERO TO PREVENT TEST FROM ENDING. THE ONLY OTHER WAY TEST #4
CAN END IS TO HAVE ALL DRIVES DROPPED BECAUSE THE ERROR LIMIT
ON EACH 1S EXCEEDED. OF COURSE, THE OPERATOR CAN ALWAYS STOP
TEST #4 BY TYPING A CONTROL-C.

SUPPRESS PRINTING SOFT ERRORS (L) Y?

WHEN TEST #4 NEEDS TO PERFORM RcTRIES, SOFT ERROR REPORTS
WILL BE PRINTED TO GIVE AS MUCH INFORMATION AS POSSIBLE.
THESE ACTIONS ARE CONSIDERED NORMAL OPERATION AND ARE NOT
ERROR CONDITIONS UNTIL THE RETRIES FAIL. WHEN THE TEST IS
BEING RUN ONLY TO SEE HOW RELIABLE THE DRIVE PERFORMS, THIS
QUESTION SHOULD BE ANSWERED YES SO THEY ARE NOT CONFUSED WITH
HARD ERRORS. THE NUMBER OF THESE SOFT ERRORS IS ALWAYS
REPORTED IN THE STATISTICAL REPORT. ANSWER NO TO SEE ALL THE
SOFT ERROR REPORTS.

SEQ 0008
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DO INITIAL WRITE ON START (L) Y ?

IF TEST #4 1S TC DO DATA COMPARES, THE DRIVE WILL NEED TO BE
WRITTEN WITH DATA PATTERNS READABLE BY THE PROGRAM.

IF THE DIAGNOSTIC AREA IS SELECTED FOR TESTING, THE INITIAL
HRgTERég)ALUAYS PERFORMED (REGARDLESS OF HOW THIS QUESTION IS
ANSW .

IF THE CUSTOMER DATA AREA IS SELECTED FOR TESTING, THE
INITIAL WRITE WILL BE PERFORMED WHEN ALL OF THE FOLLOWING ARE

TRUE :
1. THIS QUESTION IS ANSWERED YES.

it CO%&AND. THIS IS THE FIRST TIME TEST #4 IS BEING RUN AFTER A
. % THE DISK IS WRITE ENABLED.

ANSWERING THIS QUESTION NO WHEN TESTING ON THE CUSTOMER DATA
AREA WILL NORMALLY RESULT IN DATA COMPARISON ERRORS IF THE
Eég§A¥¢gRNOT PREVIOUSLY WRITTEN BY THIS DIAGNOSTIC OR THE

with NOTE THAT WRITE CHECKS ARE NOT PERFORMED DURING THE INITIAL
W .

ENABLE ERROR LOG (L) N ?

A YES ANSWER WILL CAUSE ERROR MESSAGES IN TEST #4 TO BE
STORED IN A LOG BUFFER. ONCE THE LOG BUFFER IS FULL, ADDI-
TIONAL ERROR INFORMATION IS LOST. THE CONTENTS OF THE LOG
BUFFER WILL BE PRINTED WHEN TEST #4 IS STOPPED AND A STATIS-
TICAL REPORT REQUESTED. THIS LOG FEATURE IS INTENDED TO ALLOW
THE DIGITAL DIAGNOSIS CENTER (DDC) TO START TEST #4 THEN HANG
UP FROM THE SYSTEM AND LET IT RUN FOR SOME PERIOD OF TIME.
DDC CAN CALL THE SYSTEM BACK LATER, TYPE CONTROL-C, THEN
PRINT AND SEE THE ERRORS THAT HAVE OCCURRED (UP TO THE LIMIT
OF THE LOG BUFFER). A MESSAGE WILL BE PRINTED TO INDICATE NO
ERRORS HAVE OCCURRED IF THE LOG BUFFER IS EMPTY., TEST #4 WILL
NOT BE ALLOWED TO END WHILE THE ERROR LQG IS ENABLED EVEN
THOUGH TESTING MAY ACTUALLY STOP. THE LOG BUFFER WILL HOLD A
MINIMUM OF 30 ERROR MESSAGES.

2.6  EXTENDED P-TABLE DIALOGUE

THE FOLLOWING WARNING WILL BE PRINTED IN RESPONSE TO A START COMMAND
IF ANY DRIVE IS SELECTED FOR TESTING ON THE CUSTOMER DATA AREA. THE
gaag{g?eglLL APPEAR IMMEDIATELY AFTER THE SOF TWARE QUESTIONING IS

CUSTOMER DATA WILL BE DESTROYED ON:

SEQ 0009
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UNIT UDA AT DRIVE
XX XXXXXX XXX

UNLESS THE DIAGNOSTIC IS BEING RUN IN UNATTENDED MODE (E.G.,
START/FLAG:UAM TO SUPERVISOR PROMPT), A CONFIRMATION WILL ALSO BE
REQUIRED AS FOLLOWS:
ARE YOU SURE CUSTOMER DATA CAN BE DESTROYED (L) ?
IF THE ABOVE QUESTION IS ANSWERED NO, THE ENTIRE DIAGNOSTIC WILL STOP
AND THE SUPERVISOR PROMPT WILL BE DISPLAYED. NO DEFAULT ANSWER IS
PROVIDED FOR THIS QUESTION.
2.7 QUICK START=UP PROCECURE (XXDP+)
TO START=UP THIS PROGRAM:

1. BOOT XXDP+

2. GIVE THE DATE AND ANSWER THE LSI AND 50HZ (IF THERE
IS A CLOCK> QUESTIONS

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

4, TYPE ''START"

5. ANSWER THE ''CHANGE HW'' QUESTION WITH ''v"’
6. ANSWER ALL THE HARDWARE QUESTIONS

7. ANSWER THE ''CHANGE SW'' QUESTION WITH 'N'

WHEN YJU FOLLOW THIS PROCEDURE YOU WILL BE USING ONLY THE
DEFAULTS FOR FLAGS AND SOF TWARE PARAMETERS. THESE DEFAULTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.

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

LWHERE. NAME = DIAGNOSTIC NAME
TYPE = ERROR TYPE (SYS FATAL. DEV FATAL, HARD OR SOFT)
NUMBER = ERROR NUMBER
UNIT NUMBER = 0 = N (N IS LAST UNIT IN PTABLE)
TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXXXXX = ADDRESS OF ERROR MESSAGE CALL

SEQ 0010
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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.

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 ERRCR
MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.

4.0 PERFORMANCE AND PROGRESS REPORTS

A STATISTICAL REPORT WILL AUTOMATICALLY BE PRINTED PERIODICALLY

(APPROXIMATELY EVERY SEVENTEEN MINUTES) AND AT THE END OF TEST #4. IT
CAN BE SUPPRESSED BY SETTING THE INHIBIT STATISTICAL REPORT FLAG (E.G.
START/FLAGS:ISR). THIS IS THE SAME REPORT THAT CAN BE PRINTED ON
DEMAND WITH THE PRINT COMMAND.

DURING TEST 1, 2, AND 3, THE REPORT WILL LJOK LIKE THE FOLLOWING
EXAMPLE :

TEST 1 IN PROGRESS RUN TIME 2:24:10

DURING TEST #4, THE REPORT WilLL CONTAIN STATISTICS ON EACH DRIVE FOR
THE CURRENT PASS OF THE TEST; FOR EXAMPLE:

TEST 4 IN PROGRESS RUN TIME 2:24:10

UNIT DRIVE  SERIAL-NUMBER  SEEKS MBYTES MBYTES HARD SOF T ECC
READ WRITTEN ERRORS ERRORS

U 0 1002 12000 36 22 0 0 1

1 o 67342102112 14000 42 29 0 2 0

5.0 TEST SUMMARIES
TEST # 1 = UNIBUSS ADDRESSING TEST

THE PURPOSE OF TEST #1 IS TO COMPLETE THE TESTING OF THE UNIBUS
INTERFACE IN THE UDA. THE UDA RESIDENT DIAGNOSTIC IS NOT ABLE TO
COMPLETELY TEST THE UNIBUS INTERFACE BECAUSE COMMUNICATION WITH THE
PDP-11 PROCESSOR IS NECESSARY. SPECIFICALLY, THIS TEST WILL:

= CHECK THAT EVERY ADDRESS LINE ON THE UNIBUS (AN BE
DRIVEN TO BOTH ONE AND ZERO STATES.

" CHECK THAT THE UDA CAN INTERRUPT THE PDP=11 PROCESSOR
AT THE PROPER PRIORITY LEVEL AND VECTOR.

, 8 EXERCISE THE UNIBUS INTERFACE BY TRANSFERRING BLOCKS Of
DATA TO AND FROM UNIBUS MEMORY.

THIS TEST ASSUMES THAT THE FOLLOWING ARE BEING TESTED BY THE UDA
RESIDENT DIAGNOSTIC:

SEQ 0011
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1. ALL DATA BITS CAN BE WRITTEN AND READ CORRECTLY.
2. NPR CYCLES CAN BE EXECUTED CORRECTLY.

ONE AT A TIME, EACH UDA SELECTED FOR TESTING WILL BE INITIALIZED AND
BROUGHT ON-LINE BY FOLLOWING THE INITIALIZATION PROTOCOL. SEVERAL
SIZES OF THE HOST COMMUNICATIONS AREA WILL BE SUPPLIED TO ALLOW THE
UDA RESIDENT DIAGNOSTIC TO DO THE MOST UNIBUS ADDRESS TESTING POSSI-
BLE. INTERRUPTS WILL BE DISABLED. ANY UDA RESIDENT DIAGNOSTIC ERRORS
WILL BE REPORTED.

THE UDA WILL THEN BE INITIALIZEC AGAIN, THIS TIME WITH INTERRUPTS
ENABLED. THE VECTOR ADDRESS AND PRIORITY LEVEL WILL BE DETERMINED
SOLELY FROM THE ANSWERS TO THE HARDWARE QUESTIONS. IF THE HARDWARE
VECTORS TO THE WRONG ADDRESS, IT IS IMPOSSIBLE TO DETERMINE THE
RESULT. A DESCRIPTIVE ERROR MESSAGE OF THE PROBLEM WILL NOT OCCUR (THE
PROGRAM OR PROCESSOR MAY HANG OR AN UNRELATED MESSAGE MAY OCCUR).
THEREFORE, THE MESSAGE '‘TESTING INTERRUPT ABILITY OF UDA AT ADR XXXXXX
VEC XXX...' WILL BE PRINTED JUST BEFORE THE UDA IS REQUESTED TO CAUSE
AN INTERRUPT AND THE WORD ‘‘COMPLETED'' WILL BE PRINTED (ON THE SAME
LINE) WHEN THE INTERRUPT TEST IS COMPLETED. IF THE WORD ‘‘COMPLETED"’
DOES NOT FOLLOW THE FIRST MESSAGE, IT SHOULD BE APPARENT THAT THE
INTERRUPT CAUSED THE DIAGNOSTIC OR PROCESSOR TO GO ASTRAY. THE
PRIORITY LEVEL OF THE INTERRUPT REQUEST WILL ALSO BE VERIFIED.

A "DIAGNOSTIC MACHINE'®' PROGRAM WILL THEN BE DOWNLINE LOADED IN THE UDA
FROM THE MEMORY SPACE INCLUDED IN THE HOST COMMUNICATIONS AREA WHEN
THE UDA WAS FIRST INITIALIZED. THE UDA RESIDENT DIAGNOSTIC HAS ALREADY
VERIFIED THAT 1T CAN ACCESS THESE MEMORY ADDRESSES, SO THE DOWNL INE
%gA?Hggﬂg?ggTEBOULD PERFORM PROPERLY. THE ‘DIAGNOSTIC MACHINE'' PROGRAM

THE "DIAGNOSTIC MACHINE'' PROGRAM WILL ASK THE PDP-11 PROGRAM TO FILL
FREE MEMORY (THAT MEMORY AVAILABLE TO THE PDP-11 PROGRAM THAT IS NOT
BEING JSED BY THE PROGRAM OR THE PDP-11 SUPERVISOR) WITH AN ADDRESSING
PATTERN AND REPORT THE LOCATION AND SIZE OF THE FREE MEMORY. EVERY
LOCATION OF FREE MEMORY WILL BE READ AND THE DATA CHECKED. THEN, ONE
BY ONE, EACH ADDRESS LINE WILL BE TESTED AS FOLLOWS:

o Wi com SRESTIN e SRS 95 LA L st domess of e
Ce READ FROM THE TEST ADDRESS.
. [F A NON-EXISTANT MEMORY ERROR OCCURRS, THE TEST IS COMPLETE.
4. WRITE ALL ONES TO THE FIRST ADDRESS OF FREE MEMORY THEN READ

FROM THE TEST ADDRESS. IF DATA READ IS NOT ALL ONES, THEN
TEST IS COMPLETE.

, WRITE ZEROS TO THE FIRST ADDRESS OF FREE MEMORY THEN READ
FROM THE TEST ADDRESS. IF DATA READ IS NOT ZEROS, THEN TEST
IS COMPLETE.

6. REPORT UNIBUS ADDRESSING ERROR.

WHEN ALL ADDRESS BITS HAVE BEEN TESTED, THEN BLOCK TRANSFERS TO AND
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FROM MEMORY WILL BE TESTED WITH DIFFERENT DATA PATTERNS. THIS DATA
WILL BE TRANSFERRED AT THE RATE DISK DATA IS TRANSFERRED TO AND FROM
MEMORY DURING NORMAL UDA OPERATION.

THE NEXT UDA SELECTED FOR TESTING WILL THEN BE TESTED IN THE SAME
MANNER. WHEN ALL UDAS HAVE BEEN TESTED, TEST #1 WILL END.

TEST #2 = DISK RESIDENT DIAGNOSTIC TEST

THE PURPOSE OF TEST #2 IS TO EXECUTE THE DIAGNOSTICS THAT RUN IN EACH
DISK DRIVE. THESE DIAGNOSTIC PROGRAMS MAY BE RESIDENT IN THE DISK
DRIVZ OR REQUIRE DOWNLINE LOADING FROM THE XXDP+ LOAD DEVICE. THESE
DIAGNOSTIC PROGRAMS THAT RUN IN THE DISK DRIVES ARE NOT PART OF THIS
DIAGNOSTIC PRODUCT, BUT ARE PRODUCED BY THE DISK DEVELOPMENT GROUP.
THIS UDA DIAGNOSTIC PROGRAM ONLY KNOWS THE PROCEDURE TO EXECUTE THE
8£S§A?EggDE~T DIAGNOSTICS AND HOW TO DETERMINE WHETHER A TEST PASSED
LED.

ONE AT A TIME, EACH UDA SELECTED FOR TESTING WILL BE INITIALIZED AND A
"DIAGNOSTIC MACHINE'' PROGRAM DOWNL INE LOADED. THE 'DIAGNOSTIC
MACHINE'® PROGRAM WILL ASK WHAT DRIVES ARE TO BE TESTED, THEN WILL
ISSUE SEVERAL ECHO FRAMES TO THE DISK DRIVE AND CHECK FOR THE CORRECT
RESPONSE FROM THE DRIVE. THIS SHOULD SERVE AS A GOOD INDICATOR THAT
THE UDA AND DISK DRIVE CAN COMMUNICATE.

A DIAGNOSE COMMAND WILL THEN BE ISSUED TO THE DRIVE TO REQUEST THE
ORIVE RUN ALL OF ITS DIAGNOSTICS. IF THE DISK DRIVE REQUESTS A
DOWNLINE ' OAD OF A DRIVE DIAGNOSTIC, THE DIAGNOSTIC PROGRAM WILL BE
READ FROM ThE XXDP+ LOAD DEVICE, DOWNLINE LOAD THE FILE INTO THE DISK
DRIVE AND START ITS EXECUTION. THERE IS NO LIMIT TO THE NUMBER OF
DOWNL INE LOADS THAT CAN BE REQUESTED BY A DRIVE.

IF_THE "'MANUAL INTERVENTION MODE'' SOF TWARE QUESTION WAS ANSWERED NO

(DEFAULT) TESTING WILL PROCEED TO THE NEXT DRIVE. WHEN ALL DRIVES ON

THE UDA HAVE BEEN TESTFD, THE NEXT UDA SELECTED FOR TESTING WILL THEN

gg T?STEENéN THE SAME MANNER. WHEN ALL UDA'S HAVE BEEN TESTED, TEST
wiLL .

IF THE "MANUAL INTERVENTION MODE'® SOF TWARE QUESTION WAS ANSWERED YES,

AN INTERACTIVE MODE WILL BE ENTERED TO ALLOW THE OPERATOR TO PERFORM
DIAGNOSTIC ACTIVITIES ON THE DISK DRIVE AS DESIRED. THE SERVICF
MANUAL FOR THE DISK DRIVE MUST BE USED TO DETERMINE WHAT DIAGNOSTIC
CAPABILITIES ARE AVAILABLE.

géfEBOSA BRIEF DESCRIPTION OF AVAILABLE COMMANDS WILL BE PRINTED AS

TEST #2 MANUAL INTERVENTION ON UNIT XX UDA AT xxxxxx DRIVE XXX
TO WRITE AND REAL MEMORY :
W DATA REGION OFFSET
R REGION OFFSET
TO RUN A DIAGNOSTIC:
D REGION
TO EX]T QUESTIONING:
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3
Dl_}TA, REGION AND OFFSET ARE HEX VALUES.

' COMMANDS MAY BE TYPED AFTER THE QUESTION MARK PROMPT, EACH COMMAND
| WILL BE PROCESSED AS ENTERED AND RESULTS DISPLAYED IMMEDIATELY. THc
EXIT COMMAND WILL ALLOW THE DIAGNOSTIC TO PROCEED.

READ AND WRITE COMMANDS WILL REMEMBER THE REGION AND OFFSET VALUZS.
SUCCESSIVE READ AND SUCCESSIVE WRITE COMMANDS WILL AUTOMATICALLY
INCREMENT TO THE NEXT OFFSET IF THE REGION AND OFFSET VALUES ARE NOT
T\S'-'ESD. IF A REGION IS TYPED BUT NOT AN OFFSET, OFFSET ZERO WILL BE
USED.

ONE TO FOUR BYTES OF DATA MAY BE ENTERED BY A SINGLE WRITE COMMAND,
DEPENDING ON THE NUMBER OF DIGITS TYPED IN THE HEX VALUE. A READ
COMMAND WILL ALWAYS RETURN FOUR BYTES OF DATA. EXAMPLES:

W FF FFFC 4

W 010203

R FFFC 0004

FFFC 0004/ FF 01 02 03
FOF1F2F3 FFFC

FFFC 0000/ FO F1 F2 F3
FFFC 0004/ FF 01 02 03

COMMAND 1 WRITES ONE BYTE (FF) INTO REGION FFFC, OFFSET 4, COMMAND ?2
WRITES THREE BYTES (01, 02 AND 03) INTO THL SAME REGION WITH OFFSETS
5. 6 AND 7. COMMAND 3 READS FOUR BYTES STARTING AT REGION FFFC OFFSET
4. COMMAND 4 WRITES FOUR BYTES AT REGION FFFC OFFSET 0. COMMANDS 5 AND
6 READ THE EIGHT BYTES.

THE DIAGNOSE COMMAND WILL REMEMBER THE REGION FROM PREVIOQUS DIAGNOSE
COMMANDS ONLY, BECAUSE THE REGION CONTAINING THE DIAGNOSTIC IS
GENERALLY NOT THE SAME REGION USED TO WRITE PARAMETERS OR READ
B%EB}P\?EC; THE DIAGNOSTIC RETURNS ANY DATA, THE DATA WILL BE PRINTED

DE

N s WwWho—
o

TEST #3 - DISK FUNCTION TEST

THE PURPOSE OF TEST #3 IS TO FUNCTIONALLY TEST THE DISK DRIVE. ON A
DRIVE THAT IS WELL DIAGNOSED BY ITS DISK RESIDEMNT DIAGNOSTICS (EXE-
CUTED BY TEST #2) THESE FUNCTIONAL TESTS WILL HAVF LITTLE VALUE. ON A
DRIVE THAT HAS NO OR MINIMAL RESIDENT DIAGNGSTICS, THESE FUNCTIONAL
TESTS WILL HAVE MORE VALUE.

TEST #3 WILL START BY INITIALIZING EACH UDA SELECTED FCR TESTING AND
THEN DOWNLINE LOAD A "DIAGNOSTIC MACHINE'' PROGRAM INTO EACH UDA. ONCE
ALL UDAS HAVE BEEN STARTED, THE PDP-11 PROGRAM WILL RESPOND TO
REQUESTS FROM ALL UDAS. WHEN ALL THE UDAS HAVE INDICATED THE END OF
TESTING, TEST #3 WILL END.

THE "DIAGNOSTIC MACHINE'® PROGRAM WILL PERFORM THE FOLLOWING FUNCTIONS
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ON EACH DRIVE:
1. ISSUE A DRIVE CLEAR COMMAND.
2. ISSUE INITIATE RECALIBRATE COMMAND,

3. ISSUE A CHANGE MODE COMMAND TO ENABLE DIAGNOSTIC CYLINDER
ACCESS AND SET THE DRIVE TO 512 BYTE SECTOR SIZE.

4. ISSUE INITIATE SEEK COMMAND TO LAST DIAGNOSTIC CYLINDER.

READ ALL FACTORY FORMATTED SECTOR HEADERS. IF NO HEAPEKS ON
A TRACK CAN BE READ, REPORT THt ERROR, OTHERWISE CONTINUE.

6. STARTING WITH CYLINDER O, GROUP O AND INCREMENTING THROUGH

EVERY GROUP ON THE DISK, SEEK TO THE SELECTED GROUP, READ A
HEADER ON TRACK O AND THEN SEEK TO THE FACTORY FORMATTED
DIAGNOSTIC CYLINDER. READ FROM THE DIAGNOSTIC CYLINDER TO
VERIFY DiSK POSITIONED CORRECTLY.

s ISSUE A CHANGE MODE COMMAND TO ENABLE FORMATTING OPERATIONS.
8. FORMAT ALL WRITABLE DBNS IN 512 BYTE FORMAT.
%

WRITE AND READ SEVERAL DATA PATTERNS TO EACH WRITABLE DBN.
REPORT AN ERROR IF ALL DBNS ON ONE TRACK HAVE AN ERROR.

TEST #4 - DISK EXERCISER

THE PURPOSE OF TEST #4 IS TO EXERCISE THE DISK DRIVES IN A MANNER
SIMILAR TO NORMAL USAGE UNDER STANDARD OPERATING SYSTEMS. EXECUTION OF
THIS TEST SHOULD GIVE AN INDICATION OF THE PERFORMANCE OF THE DISK
DRIVE. THIS TEST MAY BE RUN FOR LONG OR SHORT PERIODS OF TIME,
DEPENDING ON HOW THE SOF TWARE QUESTIONS ARE ANSWERED.

THESE ARE TWO MODES OF OPERATION FOR TEST #4:

& DEFAULT OPERATION ON THE ENTIRE AREA SELECTED (CUSTOMER OR
DIAGNOSTIC) WITH ALL PARAMETERS SELECTED FOR RANDOM
OPERATION AS SHOWN BY DEFAULT ANSWERS BELOW.

2. MANUAL INTERVENTION MODE WHERE A NUMBER OF QUESTIONS ARE
ASKED AND OPERATION IS CONTROLLED BY THEIR ANSWERS.

WHICH MODE IS ENTIRELY DETERMINED BY THE ANSWER TO THE FIRST SOF TWARE
QUESTION ASKING, 'ENTER MANUAL INTERVENTION MODE FOR SPECIAL DIAG-
NOSIS?'' THIS QUESTION WOULD NORMALLY HAVE BEEN ANSWERED NO (DEFAULT)
AND TESTING WILL BEGIN IMMEDIATELY. IF ANSWERED YES, THE FOLLOWING
SERIES OF QUESTIONS WILL BE ASKED FOR EACH UNIT SELECTED FOR TESTING:

THE FOLLOWING QUESTIONS REFER TO UNIT XX UDA AT XXXXXX DRIVE XXX
THIS MESSAGE WILL IDENTIFY TO WHICH DRIVE THE QUESTIONS ARE

BEING ASKED. THE ENTIRE SERIES OF QUESTIONS WILL BE ASKED FOR
EACH DRIVE, THERE IS NO SHORT WAY TO ANSWER LIKE IN THE
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HARDWARE QUESTIONS.
NUMBER OF BAD BLOCKS (D) 0 ?

AN ANSWER IN THE RANGE OF 1 TO 16 WILL ALLOW THAT MANY BAD
BLOCK NUMBERS TO BE ENTERED. THE PROGRAM WILL ALLOW WRITES
AND READS TO THESE BLOCKS BUT NO ERROR MESSAGES WILL BC
PRINTED FOR THESE BLOCKS. ERRORS ENCOUNTERED ON THESE BLOCKS
WILL NOT APPEAR IN THE STATISTICS. ANSWER ZERO TO BYPASS
ENTERING BAD BLOCKS.

BAD BLOCK (A) ?

THIS QUESTION WILL BE ASKED THE NUMBER OF TIMES REQUESTED BY
THE PREVIOUS ANSWER. ANY DECIMAL NUMBER THAT CAN BE CON-
VERTED INTO A 28-BIT BINARY VALUE WILL BE ACCEPTED. NO OTHER
ERROR CHECKING WILL BE MADE AT THIS TIME TO DETERMINE IF THE
BLOCK NUMBER ACTUALLY EXISTS ON THE DISK.

READ ONLY (L) N ?

ANSWER YES TO DICTATE READ ONLY AND PREVENT _TEST #4 FROM
PERFORMING ANY WRITES TO THE DISK. NOTE THAT TEST #3 WILL
STILL WRITE TO THE DIAGNOSTIC CYLINDERS.

WRITE ONLY (L) N ?

THIS QUESTION WILL ONLY BE ASKED IF THE PREVIOUS QUESTION WAS
ANSWERED NO. ANSWER YES TO DICTATE WRITE ONLY.

(HECK ALL WRITES BY READING (L) N ?

ANSWER YES TO CAUSE ALL WRITES TO BE CHECKED BY READING THE
DATA IMMECIATELY AFTER THE WRITE OPERATION.

RANDOMLY CHECK WRITES BY READING (L) Y ?

THIS QUESTION WILL ONLY BE ASKED IF THE PREVINUS QUESTION WAS
ANSWERED NO. ANSWER YES FOR THE WRITE CHECK TO BE PERFORMED
RANDOMLY. ANSWER NO IF WRITE CHECKS ARE NOT DESIRED.

DATA PATTERN = 0 FCR RANDOM SELECTION (D) 0 ?

THERE ARE 16 DATA PATTERNS AVAILABLE, SELECTED AS 1 TO 16.
PATTERN NUMBER O WILL CAUSE PATTERNS 1 TO 15 TO BE RANDOMLY
SELECTED FOR EACH WRITE. IF PATTERN NUMBER 16 IS SELECTED,
ggflngEOUING SET OF QUESTIONS WILL BE ASKED FOR A PATTERN TO

ENABLE ECC DATA CORRECTION (L) Y ?

A YES ANSWER WILL ENABLE THE USE OF ECC TO CORRECT DATA
ERRORS. NO ERROR MESSAGE WILL BE PRINTED WHEN THE ECC
PROPERLY CORRECTS THE DATA ON THE FIRST READ OF ANY DISK
BLOCK. READ RETRIES WILL END WHEN A RE-READ PRODUCES AN E(C
CORRECTABLE ERROR. THE USE OF ECC CORRECTION WILL APPEAR ONLY
IN THE STATISTICAL REPORT FOR THE DRIVE.
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A NO ANSWER WILL PREVENT THE USE OF EC
CAUSE AN ERROR MESSAGE TO BE PRINTED AND RETRI

5 L Ecc ERRORS WILL
i ATTEMPTED.

|

|

C. AL
ES TO B
COMPARE ALL DATA READ (L) N ?

ANSWER YES TO CAUSE A DATA COMPARE AFTER EVERY READ.

RANDOMLY COMPARE DATA READ (L) Y 2

THIS QUESTION WILL ONLY BE ASKED IF THE PREVIOUS QUESTION WAS
ANSWERED MO. ANSWER YES FOR THt DATA (OMPARE TO BE PERFORMED
O?S?eggﬂﬂ RECORDS. ANSWER NO IF DATA COMPARES ARE NOT
D .

ENABLE RETRIES (L) Y

A YES ANSWER WILL ENABLE RETRIES TO BE PERFORMED ON DISK
ERRORS.

RANDOM SEEK MODE (L) Y ?

ANSWER YES TO CAUSE BLOCK NUMBERS TO BE CHOSEN RANDOMLY.
ANSWER NO TO CAUSE BLOCK NUMBERS TO BE SELECTED SEQUENTIALLY
UP AND DOWN THE DISK SURFACE.

DO YOU WISH TO:
O = TEST ENTIRE AREA SELECTED
1 = SPECIFY BEGIN/END SETS TO TEST
2 = SPECIFY TRACKS AND CYLINDERS TO TEST
3 = SPECIFY GROUPS AND CYLINDERS TO TEST
(0)40-7SPECIFY CYLINDERS TO TEST

- THIS QUESTION SPECIFIES THE OPTIONS AVAILABLE TO LIMIT
TESTING TO A PORTION OF THE SELECTED AREA (CUSTOMER OR
DIAGNOSTIC) OF THE DISK. A ZERO ANSWER IS THE DEFAULT WHICH
SPECIFIES TO USE THE ENTIRE AREA FOR THE TEST. OTHER ANSWERS
WILL CAUSE ADDITIONAL QUESTIONS TO BE ASKED.

NUMBER OF BEGIN/END SETS (D) 1 ?
BEGIN BLOCK (A) 0 ?
END BLOCK (A) 0 ?

THESE QUESTIONS ARE ASKED IF BEGIN/END SETS WERE SELECTED TO
LIMIT THE TESTING AREA (ANSWER 1). ONE TO FOUR SETS MAY BE
SPECIFIED. THE BEGIN BLOCK AND END BLOCK QUESTIONS ARE ASKED
AS MANY TIMES AS NEEDED.

NUMBER OF TRACKS TO TEST (D) 1 ?
TRACK (D) 0 ?

NUMBER OF GROUPS TO TEST (D) 1 ?
GROUP (D) 0 ?

ONE OF THESE SETS OF QUESTIONS IS ASKED IF EITHER TRACKS AND
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| CYLINDERS OR GROUPS AND CYLINDERS WAS SPECIFIED TO LIMIT THE
: TESTING AREA (ANSWERS 2 OR 3). UP TO SEVEN TRACKS OR GROUPS
MAY BE SPECIFIED ON WHICH TESTING WILL 8E LIMITED.

DO YOU WISH TO LIMIT THE CYLINDERS TESTED (L) N ?

THIS QUESTION IS ASKED ONLY AFTER THE TRACKS OR GROUPS HAVE
BEEN SPECIFIED ABOVE. IF TESTING IS TO BE FURTHER LIMITED TO
A SET OF CYLINDERS, ANSWER YES AND THE FOLLOWING TWO QUES-
TICNS WILL BE ASKED:

STARTING CYLINDER (A) O ?
ENDING CYLINDER (A) O ?

THESE QUESTIONS ARE ASKED IF THE QUESTION IMMEDIATELY ABOVE
: WAS ANSWERED YES OR IF CYLINDERS WERE SELECTED TO LIMIT THE
t TESTING AREA (ANSWER 4). ONE SET OF CYLINDER NUMBERS MAY BE
SPECIFIED TO LIMIT THE TESTING AREA.

AFTER THE ABOVE QUESTIONS HAVE BEEN ASKED FOR ALL DRIVES SELECTED FOR
TESTING, THE FOLLOWING QUESTIONS WILL BE ASKED IF DATA PATTERN 16 WAS
SELECTED FOR ANY DRIVE:

NUMBER OF WORDS IN DATA PATTERN 16 (D) 1 ?
DATA WORD (0) 0 ?

DATA PATTERN 16 CAN BE INPUT BY THESE QUESTIONS. A DATA
PATTERN CONSISTS OF A BUFFER OF ONE TO 16 WORDS WHICH IS
REPEATED THROUGHOUT THE DATA PORTION OF THE DISK BLOCK. ENTER
THE CONTENTS OF THE DATA PATTERN BUFFER. THE DATA WORD
QUESTION WILL BE REPEATED AS NEEDED.

TEST #4 WILL START BY INITIALIZING EACH UDA SELECTED FOR TESTING AND
THEN DJOWNL INE LOADING A "DIAGNOSTIC MACHINE'' PROGRAM INTO EACH UDA.
THE 'DIAGNOSTIC MACHINE'' PROGRAM WILL ASK WHAT DRIVES ARE TO BE TESTED
AND THEN WILL ASK FOR THE PARAMETERS FOR EACH DRIVE (THE ANSWERS TO
THE MANUAL INTERVENTION QUESTIONS OR THEIR DEFAULTS). ONCE ALL UDAS
:AVE EEEN STARTED, THE PDP=11 PROGRAM WILL RESPOND TO REQUESTS FROM

LL UDAS.

THE DISK WILL THEN BE EXERCISED ACCORDING TO THE PARAMETERS. THE
EXERCISE CONSISTS OF SELECTING A DISK SECTOR, "SEKING TO THE PROPER
CYL INDER, THEN READING OR WRITING THE SECTOR. iHE PARAMETERS WILL
CONTROL HOW THE DISK SECTOR IS SELECIED, WHETHER THE SECTOR IS WRITTEN
OR READ AND WHETHER A WRITE IS FOLLOWED BY A READ (WRITE CHECK).

THE 'DIAGNOSTIC MACHINE'' PROGRAM WILL PERIODICALLY SEND STATISTICS TO
THE PDP=11 PROGRAM. THESE ST™ATISTICS WILL INCLUDE COUNTS OF READS,
WRITES, SEEKS AND ERRORS ON A PER DRIVE BASIS. THE PDP-11 PROGRAM WILL
ACCUMULATE THE STATISTICS FROM ALL THE UDAS AND WATCH FOR THE TRANSFER
LIMIT TO BE EXCEEDED. AS LONG AS THE ERROR LOG IS NOT ENABLED, THE
EXCEEDING OF THE TRANSFER LIMIT WILL CAUSE THE END OF TEST #4.

EACH TIME AN ERROR OCCURS, THE 'DIAGNOSTIC MACHINE'' WILL TELL THE
PDP=11 PROGRAM, A MESSAGE WILL BE PRINTED (OR STORED IN THE LOG
BUFFER) AND THEN THE ERROR LIMIT FOR THE DRIVE WILL BE CHECKED. IF THE
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ERROR LIMIT HAS BEEN REACHED, THE DRIVE WILL BE DROPPED FROM TESTING.
IF NO MORE DRIVES REMAIN TO BE TESTED, TEST #4 WILL ENC (UNLESS THE
ERROR LOG IS ENABLED).

WHEN THE END OF TEST #4 OCCURS, THE ACCUMULATED STATISTICS FOR EACH
DRIVE WILL BE PRINTED. THIS STATISTICAL REPORT CAN BE PRINTED AT ANY
TIME DURING TEST #4 BY TYPING CONTROL=C THEN THE PRINT COMMAND.

THE DATA PATTERNS TO BE USED BY TEST #4 ARE INDICATED BELOW. EACH
PATTERN IS GENERATED BY WRITING THE PATTERN NUMBER IN EACH 4-BIT
NIBBLE OF THE FIPST WORD, THEN REPEATING THE DATA PATTERN (SEQUENCE OF
ONE TO 16 WORDS) THROUGHOUT THE REST OF THE DATA BUFFER. PATTERN
NUMBER 16 WRITES NIBBLES OF ZEROS. WHEN PATTERN NUMBER ZERO IS USED,
THE ACTUAL PATTERN NUMBER WRITTEN (1 TO 15) IS PLACED IN THE NIBBLES.

PATTERN 0O THIS PATTERN NUMBER IS USED TO INDICATE ANY PATTERN
NUMBER 1 TO 15 CHOSEN AT RANDOM,
PATTERN WORDS IN PATTERN SEQUENCE = 1

SEQUENCE (OCTAL) 105613
SEQUENCE (HEX) 8888

PATTERN 2 WORDS IN PATTERN SEQUENCE = 1

SEQUENCE (OCTAL) 031463

SEQUENCE (HEXO 3333

PATTERN 3 WORDS IN PATTERN SEQUENCE = 1

SEQUENCE (DCTAL) 030221

SEQUENCE (HEX) 3091

PATTERN 4 WORDS IN PATTERN SEQUENCE = 16 (SHIFTING ONES)

SEQUENCE (OCTAL) 000001, 900003, 000007, 000017, 000037,
000077, 000177, 000377, 000777, 001777,
?g;;;;. 007777, 017777, 037777, 077777,

SEQUENCE (HEX) 0001, 0003, 0007, O0OF, OO1F, 003F,
007F, OOFF, Q1FF, 03-r, O7FF, OFFF,
WFFF, SFFF, TFFF, FFFF

PATTERN 5 WORDS IN PATTERN SEGUENCE = 16 (SHIFTING ZEROS)

SEQUENCE (OCTAL) 177776, 177774, 177770, 177760, 177740,
177700, 177600, 177400, 177000, 176000,
568888, 170000, 160000, 140000, 100000,

SEQUENCE (HEX) FFFE, FFFC, FFF8, FFFO, FFEO, FFCO,
FF80, FFOO, FEOO, FCOO, FBVO, FOOO,
£000, €000, 8000, 0000

PATTERN 6 WORDS IN PATTERN SEQUENCE = 16

S S ——
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SEQUENCE (OCTAL) 000000, 000000, 000000, 177777, 177777,
177777, 000000, 000000, 177777, 177777,
?99999, 177777, 000000, 177777, 000000,

SEQUENCE (HEX) 0000, 0000, 0000, FFFF, FFFF, FFFF,
0000, 0000, FFFF, FFFF, 0000, FFFF,
0000, FFFF, 0000, FFFF

PATTERN 7 WORDS IN PATTERN SEQUENCE - (BINARY 10110110711011001)
SRENE S won

PATTERN 8 WORDS IN PATTERN SEQUENCE = 16

SEQUENCE (OCTAL) 052525, 052525, 052525, 125252, 125252,

125252, 052525, 052525, 125252, 125252.
?ggggg. 125252, 052525, 125252, 052545,

SEQUENCE (HEX) 5555, 5555, 5555, AAAA, AAAA, AAAA,
5555, 5555, AAAA, AAAA, 5555, AAAA,
5555, AAAA, 5555, AAAA

PATTERN 9 WORDS IN PATTERN SEQUENCE - 1 (BINARY 1101101101101100)
SEQUENCE (OCTAL) 155554

SEQUENCE (HEX) DB6EC

PATTERN 10 WORDS IN PATTERN SEQUENCE = 16

SEQUENCE (OCTAL) 026455, 026455. 026455, 151322, 151322,

151322, 026455, 026455, 151322, 151322,
?g?ggg. 151322, 026455, 151322, 026455,

SEQUENCE (HEX) 2D2D, 2D2D, 2D2D, D2D2, D2D2, D2DZ,
2D2b, 2D2D, D2D2, D2D2, 2D2D, D2D2,
2peb, D2b2, 202D, D2D2

PATTERN 11 WORDS IN PATTERN SEQUENCE = 1 (BINARY 0110110110110110)
PATTERN 12 WORDS IN PATTERN SEQUENCE - 16 (RIPPLE ONE)
SEQUENCE (OCTAL) 000001, 000002, 00CG04, 200010, 000020,

000040, 000100, 000200, 000400, 001000,
?88888. 004000, 010000, 020000, 040000,

SEQUENCE (HEX) 0001, 0002, 0004, 0008, 0010, 0020,
0040, 0080, 0100, 0200, 0400, 0800,
1000, 2000, 4000, 8000

SEQ 0020
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PATTERN 13 WORDS IN PATTERN SEQUENCE = 16 (RIPPLE ZERO)

SEQUENCE (OCTAL) 177776, 177775, 177773, 177767, 177757,
177737, 177677, 177577, 177377, 176777,
8;;;;;, 173777, 167777, 157777, 137777,

SEQUENCE _(MEX) FFFE, FFFD, FFFR, FFF7, FFEF, FFDF,
FFBF, FF7F, FEFF, FDFF, FBFF, F7FF,
EFFF, DFFF, BFFF, 7FFF

PATTERN 14 WORDS IN PATTERN SEQUENCE = 3

SEQUENCE (OCTAL) 155555, 133333, 155555

SEQUENCE (HEX) DB6D, B6DB, DB6D

PATTERN 15 WORDS IN PATTERN SEQUENCE - 16

SEQUENCE (OCTAL) 133331, 133331, 133331, 155554, 155554,
155554, 133331, 133331, 155554, 155554,

12%221. 155554, 133331, 155554, 133331,

SEQUENCE (HEX) B6D9, B6D9, B6DY, DB6(C, DB6C, DB6C,
B6D9, BoD9,<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>