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GENERAL INFORMATION

.1 STRUCTURE OF PROGRAM

THIS DIAGNOSTIC IS COMPATIBLE WITH BOTH XXDP+ AND ACT. IT (AN BE
RUN STANDALONE UNDER XXDP+, AND CAN BE CHAINED UNDER XXDP+¢, ACT AND
APT IN ACT MODE (SEE 2.2 ''CHAIN MODE OPERATION'' FOR DETAILS OF CHA-
INING PROCEDURE). IT IS A SINGLE PROGRAM FROM THE STANDPOINT OF
THE DIAGNOSTIC USER, WHICH AT RUN TIME IS APPENDED TO A COMMON
FRONT-END PIECE OF SUPERVISOR SOF TWARE THROUGH WHICH THE DIAGNOSTI(
PROGRAM INTERFACES TO THE ENVIRONMENT AS IT EXECUTES.

WHEN THIS DIAGNOSTIC IS STARTED, CONTROL GOES FIRST TO THE SUPERVI-
SOR PORTION, WHICH WILL ASK CERTAIN ‘HARD CORE'' QUESTIONS ABOUT THE
ENVIRONMENT. THEN IT WILL ENTER COMMAND MODE, INDICATED BY A
PROMPT CHARACTER (DR>). AT COMMAND MODE THE OPERATOR MAY ENTER ANY
OF SEVERAL COMMANDS AS DESCRIBED IN 2.0 '"'OPERATING INSTRUCTIONS''.

THE DIAGNOSTIC PROGRAM IS LOADED IN THE LOWER 8K OF MEMORY, THE
DIAGNOSTIC SUPERVISOR CODING OCCUPIES 6.25K OF THE UPPER PART OF
MEMORY JUST BELOW THE XXDP+ MONITOR WHICH RESIDES IN THE UPPERMOST
1.5K OF MEMORY SPACE.

.2 DIAGNGSTIC INFORMATION

THIS PROGRAM TESTS AND EXERCISES PL01/02 DISK DRIVES RLI1/RLV11
CONTROLLERS (4 DRIVES PER CONTROLLER). THE ENTIRE PROGRAM IS RUN
ON THE FIRST DRIVE BEFORE STARTING ON THE SECOND. THE PROGRAM
STARTS BY TESTING THE SIMPLEST FUNCTIONS FIRST USING THE LOGIC
TESTED IN EARLIER TESTS TO TEST MORE COMPLEX FUNCTIONS.

THIS PROGRAM TESTS THE RLO1/02 INTERFACE AND BASIC DRIVE LOGIC.
GET STATUS WITH RESET, GET STATUS, SEEK, AND READ HEADER ARE THE
ONLY COMMANDS EXECUTED IN THE PROGRAM. ONLY SEEKS WITH O DIFFER-
ENCE ARE USED SO NO HEAD MOVEMENT IS REQUIRED.

A SIGNIFICANT PORTION OF THE PROGRAM REQUIRES MANUAL INTERVENTION.
THESE TESTS TEST THE COVER OPEN AND WRITE LOCK STATUS. THE DRIVE
MUST BE LOADED AND UNLOADED TO TEST ALL THE CONDITIONS OF HEADS
OQUT, BRUSH HOME, AND DRIVE STATES. THE PROGRAM CAN BE RUN IN AUTO-
MATIC MODE IN WHICH CASE ALL TESTS REQUIRING MANUAL INTERVENTION

5€Q 00054



ARE BYPASSED,

PROX IMAT
1.3

REVISION C:
REVISION D:

1.2
1.2.1

* PDP=11/LS1-11 PROCESSOR WITH 16K OR MORE OF MEMORY

* CONSOL
* 1 0R?

* KW11P
* LINE P

1.2.2

CZRLIDO

1.3

RLO1/02 DISK SUBSYSTEM USER'S GUIDE (EK-RL012-UG-002)

XXDP+/US

1.4

THE RLO1/02 SUBSYSTEM SHOULD HAVE SUCCESSFULLY RUN THE

ELY 135 SECONDS TO RUN.
DIAGNOSTIC HISTORY

- e G A

SYSTEM REOUIREHENTS

E DEVICE (LA30,LA36,VT50,ETC.)
RL11/RLV1I1 CONTROLLER(S) WITH:

MODIFY THE DIAGNOSTIC TO RUN USING THE DRS.
THE RL DRIVES hAD THE BRUSH DRIVE REMOVED.
NOSTIC CORRECTLY TESTS BOTH DRIVES WITH AND UITHDUT A BRU
IT ALSO WILL WORK ON A SYSTEM THAT DOES NOT HAVE A
WERE INSERTED TO FACILITATE QUICKER RESFCONSE TO A C.

E 1
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WITHOUT MANUAL INTERVENTION, THE TEST REQUIRES AP~

HE DIA-

TH
SH DRIVE.

BREAKS

T = 8 RLOT DRIVES WITH RLOTK CARTRIDGES CONTAINING A °‘BAD

SECTOR FILE'

1 - 8 RLO2 DRIVES WITH RLOZK CARTRIDGES CONTAINING A ‘BAD

SECTOR FILE'
CLOCK (P CLOCK) OR kKW11L (L CLOCK)
RINTER (OPTIONAL)
SOF TWARE REQUIREMENTS

RLO1/02 DRIVE TEST 1

RELATED DOCUMENTS AND STANDARDS

ER'S MANUAL

DIAGNOSTIC HIERARCHY PREREQUISITES

PROGRAMS :

FOLLOWING

SEQ 0004
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CVRLA RLV11 RLOT DISKLESS TEST (RLV11 ONLY)
CZRLG RL11/RLV1IT RLO1/02 CONTROLLER TEST (PART 1)
CZRLH RL11/RLV1T RLO1/02 CONTROLLER TEST (PART 2)

1.5 ASSUMPT IONS

THE HARDWARE OTHER THAN THE RLC1/02 SUBSYSTEM IS ASSUMED TO WORK
PROPERLY.  FALSE ERRORS MAY BE REPORTED IF THE PROCESSOR, ETC., DO
NOT FUNCTION PROPERLY.

2.0 OPERATING INSTRUCTIONS ‘
2.1 HOW TO RUN THIS DIAGNOSTIC
2.1.1 THE FIVE STEPS OF EXECUTION

THIS DIAGNOSTIC PROGRAM SHOULD BE LOADED AND STARTED USING NORMAL
XXDP+ PROCEDURES. START THE EXECUTION OF THE XXDP+ MONITOR BY
USING THE APPROPRIATE BOOTSTRAP PROGRAM. THE MONITOR WILL PRINT A
MESSAGE IDENTIFYING ITSELF AND REQUESTING THAT THE CURRENT DATE BE
gg;g?gg. AN EXAMPLE OF THIS MESSAGE IS GIVEN BELOW FOR THE XXDP+

CHMDKAO XXDP+ DK MONITOR NNK
BOOTED VIA UNIT 0
ENTER DATE (DD-MMM-YY):

AFTER THE DATE HAS BEEN ACCEPTED B8Y THE MONITOR THE RESTART ADDRESS
EEKEgHE MONITOR IS PRINTED. THEN THE FOLLOWING TWO QUESTIONS ARE

50 HZ ? N
LSI 2 N

THE DEFAULTS ARE BOTH 'NO''. TYPE 'R'* AND THE PROGRAM NAME TO RUN
THE PROGRAM. DO NOT TYPE THE EXTENSION.

WHEN THIS DIAGNOSTIC IS STARTED THE FOLLOWING STEPS WILL OCCUR:

kAR kA

« STEP 1 «

AN ANt

SEQ 0005
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THE DIAGNOSTIC WILL ISSUE THE PROMPT ‘DR>'‘, FROM THIS POINT UNTIL
THE TIME WHEN YOU RESTART XXDP+, YOU WILL BE TALKING TO THE DIAG-
NOSTIC, NOT XXDP+., WE WILL REFER TO THE PRESENCE OF THIS PROMPT AS
BEING IN DIAGNOSTIC COMMAND MODE, AS OPPOSED TO XXDP+ COMMAND MODE.

AT THIS POINT YOU WILL ENTER A °''START'' COMMAND. THIS IS NOT THE
SAME AS THE XXDP+ ‘‘START'' COMMAND, WHICH YOU ALREADY ISSUED IN RES-
PONSE TO THE XXDP+ DOT PROMPT, THIS ''START'' COMMAND CAN TAKE A
NUMBER OF SWITCHES AND FLAGS (ALL OPTIONAL) AND THE DETAILS OF
THESE ARE SET FORTH IN '2.3 DETAILS OF COMMANDS AND SYNTAX',
HOWEVER, IN ORDER TO USE THE PROGRAM, ALL YOU NEED TO SAY [S SOME-
THING LIKE THIS:

STA/PASS : 1/FLAGS : HOE
THINGS TO NOTE HERE:

T. ONLY THE FIRST THREE CHARACTERS OF THIS OR ANY COMMAND
AT THE "DR>'' LEVEL NEED TO BE TYPED.

2. THE ''PASS'* SWITCH SPECIFIES HOW MANY PASSES YOU DE-
SIRE. A PASS CONSISTS OF RUNNING THE FULL DIAGNOSTIC
AGAINST ALL UNITS BEING TESTED (THIS WILL BE EXPLAINED
SHORTLY). ONE PASS 1S SPECIFIED IN THE ABOVE EXAMPLE.

3. THE 'FLAGS'' SWITCH MAY SPECIFY ANY OF A NUMBER OF
FLAGS, BUT THE MAIN USEFUL ONES ARE:

PNT PRINT NUMBER OF TEST BEING EXECUTED
LOE LOOP ON ERROR

HOE HALT ON ERROR

IER INHIBIT ERROR PRINTOUT

THE HOE FLAG IS SPECIFIED IN THE ABOVE EXAMPLE (WE'LL
SEE WHY SHORTLY).

L3842 4 3221

* STEP 2 »

thdantrd s

WHEN YOU HAVE TYPED IN A °''START'' COMMAND, THE DIAGNOSTIC WILL (COME
BACK WITH THE QUESTION ''# UNITS?'" TO WHICH YOU SHOULD RESPOND BY
TYPING IN THE NUMBER OF DEVICES YOU WISH TO TEST,

A WORD OF WARNING HERE: THE NUMBER OF UNITS DEPENDS ON THE TARGET
DEVICE OF THE DIAGNOSTIC. FOR EXAMPLE, IF THE DIAGNOSTIC IS DI~
RECTED AT A DISK DRIVE, THEN THE NUMBER OF UNITS WOULD BE THE

SE@ 0006
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NUMBER OF DRIVES TO BE TESTED., WHEREAS IF THE DIAGNOSTIC WAS D]~
RECTED AT THE DISK CONTROLLER, THEN THE NUMBER OF UNITS WOULD BE
THE NUMBER OF CONTROLLERS. THE TARGET DEVICE OF A DIAGNOSTIC CAN
ALWAYS BE DETERMINED BY INSPECTING THE '‘HEADER'' STATEMENT NEAR THE
BEGINNING OF THE SOURCE CODE. ONE OF THE OPERANDS OF THIS ''HEADER'
STATEMENT SHOULD BE THE DEVICE TYPE OF THE DIAGNOSTIC.

LA R d R RAl ]

* STEP 3 «

L i s adld ]

WHEN YOU HAVE TYPED IN THE NUMBER OF UNITS TO BE TESTED, THE DIAG-
NOSTIC WILL ASK YOU THE '‘HARDWARE QUESTIONS''. THE ANSWERS TO THESE
QUESTIONS ARE USED TO BUILD TABLES IN CORE, CALLED ''HARDWARE
?E;?EEES". ONE HARDWARE P-TABLE WILL BE BUILT FOR EACH UNIT TO BE

THERE ARE SEVERAL HARDWARE QUESTIONS AND THE ENTIRE SERIES WILL BE
POSED N TIMES, WHERE N IS THE NUMBER OF UNITS.

THIS REPRESENTS A NEW PHILOSOPHY IN DIAGNOSTIC ENGINEERING.
DIAGNOSTICS IN THE FUTURE WILL NOT BE WRITTEN TO AUTOSIZE OR ASSUME
STANDARD ADDRESSES: INSTEAD, THEY WILL ASK THE OPERATOR FOR ALL
THE INFORMATION THEY NEED TO TEST THE DEVICE.

LA 22l 4l

« STEP 4 +

bk ke

AFTER YOU HAVE ANSWERED ALL THE HARDWARE QUESTIONS (SEC 2.5) FOR
ALL THE UNITS, YOU WILL BE ASKED ''CHANGE SW?'' IF YOU WANT TO BE
ASKED THE SOFTWARE QUESTIONS THAT CETERMINE THE BEMAVIOR OF THIS
PROGRAM, TYPE 'Y''. IF YOU WANT TO TAKE ALL THE DEFAULTS TO THESE
QUESTIONS, TYPE 'N''. IF YOU TYPE 'Y'" YOU WILL BE ASKED THE
SOFTWARE QUESTIONS (SEC 2.6), AND THE ANSWERS WILL BE PUT INTO THE
SOFTWARE P-TABLE IN THE PROGRAM. THE SERIES OF QUESTIONS WILL BE
ASKED JUST ONCE, REGARDLESS OF THE NUMBER OF UNITS TO BE TESTED.

1244280202

* STEP 5 «

LA 2 a 2 dds

AFTER YOU HAVE ANSWERED THE SOFTWARE QUESTIONS, THE DIAGNOSTIC WILL
BEGIN TC EXECUTE THE HARDWARE TEST CODE. THERE ARE SEVERAL THINGS
THAT CAN HAPPEN NEXT, DEPENDING ON WHETHER A HARDWARE ERROR IS EN-
COUNTERED AND ALSO ON WHAT SWITCH VALUES YOU SELECTED ON THE START
COMMAND. (CONSIDER THE POSSIBILITIES:

3EQ 0007
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1. IF NO ERROR ]S ENCOUNTERED, THEN THE DIAGNOSTIC WILL
SIMPLY EXECUTE THE DESIRED NUMBER OF PASSES AND RETURN
TO COMMAND MODE (PROMPT DR>).

2. IF AN ERROR IS ENCOUNTERED, THEN ONE OF THREE THINGS
?CKESNS. DEPENDING ON THE SETTINGS OF THE HOE AND LOE

HOE SET: THE ERROR WILL BE REPORTED ON THE CONSOLE
AND THE DIAGNOSTIC WILL RETURN TO COMMAND MODE.

LOE SET: THE DIAGNOSTIC WILL LOOP ENDLESSLY ON THE
BLOCK OF CODE THAT DETECTED THE ERROR.

NEITHER HOE NOR LOE SET: THE ERROR WILL BE REPORTED
ON THE CONSOLE AND NORMAL EXECUTION WILL RESUME AS IF
NO ERROR HAD OCCURRED.

2.1.2 SAMPLE RUN-THROUGH

LET'S SEE HOW ALL THIS WORKS IN A REAL SITUATION. RECALL THAT
WE ENTERED THE COMMAND °'STA/PASS:1/FLAGS:HOE''. THIS WOULD BE A
VERY TYPICAL WAY TO RUN THE DIAGNOSTIC. IF NO ERRORS ARE EN-
COUNTERED, THE SINGLE REQUESTED PASS WILL BE EXECUTED AND THE
PROMPT WILL BE RE-ISSUED.

IF AN ERROR IS ENCOUNTERED, THE ERROR WILL BE REPORTED AND THE
PROMPT WILL BE REISSUED (BECAUSE THE HOE FLAG IS SET). AT THIS
Egizé IEE?E ARE FOUR DIFFERENT WAYS YOU CAN GET THE PROGRAM

1. ISSUE ANOTHER °'START'' COMMAND (THUS GOING THRU ALL OF
STEPS 1, 2, 3, 4, AND 5 AGAIN).

2. ISSUE A ''RESTART'' COMMAND (SAME AS START COMMAND EX-
CEPT THAT THE HARDWARE QUESTIONS ARE NOT ASKED).

3. ISSUE A ''CONTINUE'' COMMAND (EXECUTION WILL RESUME AT
THE BEGINNING OF THE PARTICULAR HARDWARE TEST (MOST
DIAGNOSTICS CONSIST OF A NUMBER OF THESE) THAT IT WAS
IN WHEN THE ERROR HALT OCCURED. NO QUESTIONS ASKED.

4. ISSUE A 'PROCEED'' COMMAND: EXECUTION WILL RESUME AT
THE INSTRUCTION FOLLOWING THE ERROR REPORT (THIS IS A
SPECIAL COMMAND AND CAN BE ISSUED ONLY AT A HALT

THE MOST TYPICAL THING TO DO HERE IS TO ISSUE THE PROCEED, BUT WITH
ODIFFERENT FLAG SETTINGS. PROBABLY YOU WOULD WANT TO SAY:
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PRO/FLAGS: JER:LOE : HOE=0

THIS WILL DO THE FOLLOWING:

1. TURN ON THE IER (INHIBIT ERROR PRINTOUT) FLAG

2. TURN ON THE LOE FLAG

3. TURN OFF THE HOE FLAG

4. RESUME EXECUTION AT INSTRUCTION AFTER ERROR REPORT
THE DIAGNOSTIC WILL NOW LOOP ON THE BLOCK OF CODE THAT DETECTED AND
REPORTED THE ERROR, BUT NO ERROR PRINTOUT WILL OCCUR. THUS YOU CAN
STUDY THE ERROR OR SCOPE IT OR WHATEVER. WHEN YOU'VE SEEN ENOUGH,

YOU MAY HIT CONTROL/C. THIS WILL TAKE YOU QUT OF THE LOOP AND PUT
YOU BACK INTO COMMAND MODE. YOU NOW HAVE THREE CHOICES:

1. START
2. RESTART
3. CONTINUE

LET'S SAY YOU'VE REPAIRED THE DEFECT FOUND ABOVE AND WANT TO FINISH
RUNNING THE DIAGNOSTIC. YOU WOULD TYPE

CON/FLAGS :HOE : IER=0:LOE=0
THIS WILL RESTORE THE FLAGS TO THEIR ORIGINAL VALUES AND RESUME EX-
ECUTION AT THE BEGINNING OF THE HARDWARE TEST YOU WERE IN. IF THE
ERROR DOES NOT RECUR, THE EXECUTION WILL FLOW RIGHT ON THRU TO THE
NEXT ERROR OR TO END OF PASS.

IF AT END OF PASS YOU WANT TO RUN THE DIAGNOSTIC AGAIN, YOU HAVE
TWO CHOICES:

1. START

2. RESTART
YOU WOULD CHOOSE ONE, DEPENDING ON WHETHER YOU WANTED TO ANSWER THE
HARDWARE QUESTIONS AGAIN.

THE FULL PRINT-QUT FROM THE ABOVE DIALOGUE MIGHT LOOK LIKE THIS
(O=0OPERATOR, D=DIAGNOSTIC):

3EQ 0009
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BY

WHOM

ENTERED
.R CZRLID
DRS LOADED
DIAG. RUN~TIME SERVICES REV. D APR-79
CZRLI-D=0

CZRLI TESTS THE RLO1-02 INTERFACE
AND BASIC DRIVE LOGIC

UNIT IS RLO1, RLOZ2
DR>STA/PASS:1/FLAGS :HOE

CHANGE HW (L) ? Y
# UNITS (D) 2 2

UNIT O

RL11T (L) Y ?

BUS ADDRESS (0) 174400 ?
VECTOR (0) 160 ?

DRIVE (0) 0 ?

DRIVE TYPE = RLOT1 (L) ¥ ?
BR LEVEL (0) 5 ?

UNIT 1

RL1T1 (L) ¥V ?

BUS ADDRESS (0) 174400 ?
VECTDR (0) 160 ?

DRIVE (0) 0 ? 1

DRIVE TYPE = RLO1 (L) ? N
BR LEVEL (0) 5 ?

CHANGE SWw (L) ? N

EXECUTE DRIVE SELECT TESTS (L) N ?
EXECUTE HEAD ALIGNMENT SUPPORT (L) N ?
DO MANUAL INTERVENTION TESTS (L) N ? Y
INPUT ERROR LIMIT (D) 20 ?

-« =
o O ©

000000

.« % % % &

{N=RL02)

% % % & & O

-

COOU O OO0O0O0OCOU0O0C0 OO0OO0OO0OODOO0O © O OO Oovoo0
O0O000 O 000000

.« &% % 9

CZRLI HRD ERR 00004 TST 003 suB 002 PC:004130
ERR HLT

DR>PRO/FLAGS : IER:LOE : HOE=0 0.0

{
LAAAAAARAARARRRddtRdddiiliisdstilstiiadniilsg]]d

AT THIS POINT THE DIAGNOSTIC IS LOOPING ON THE
ERROR WITHOUT PRINTING ANYTHING. YOU CAN SCOPE
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THE ERROR UNTIL YOU HAVE LOCATED IT, THEN “C OUT

(22222 AZAZRZR 2222222322222 2 2222002020t RddRRdd;

“C 0
DR>CON/FLAGS :HOE : IER:LOE=0 0.0
CHANGE SW (L) ? N .0
EgRLl EOP 1 D
DR>RESTART/PASS:1 0.0
CHANGE SW (L) ? N 0.0

CHAIN MODE OPERATION

mme SwdSd o % %S S S S S

CHAIN MODE OPERATION CONSISTS OF THE SEQUENTIAL EXECUTION OF PRO~
GRAMS WITHOUT OPERATOR INTERVENTION. ONLY PROGRAMS THAT HAVE BEEN
MODIFIED TO RUN IN CHAIN MODE CAN BE CHAINED. CHAINABLE PROGRAMS
ARE IDENTIFIED IN THE DIRECTORY BY A BIC EXTENSION, THE BIC FILES
ARE CREATED BY USING THE SETUP UTILITY PROGRAM WHICH IS USED TO
PARAMETERIZE THE DIAGNOSTIC PRIOR TO ITS EXECUTION. SETUP PROMPTS
THE OPERATOR WITH THE HARDWARE AND SOFTWARE QUESTIONS. THE RES-
PONSE TO THESE QUESTIONS ARE USED TO BUILD P-TABLES. THE RESULT OF
THE St fUP _PROCESS IS A FILE WHICH INCLUDES THE DIAGNOSTIC WITH AP-
PENDED P-TABLES. REFER TO THE XXDP+/SUPERVISOR USER'S MANUAL FOR A
COMPLETE DESCRIPTION OF THE SETUP UTILITY.

TO RUN CHAIN MODE, THE XXDP+ MONITOR USES AN ASCII FILE (KNOWN AS A
CHAIN FILE) LISTING THE PROGRAMS TO BE RUN AND THE NUMBER OF PASSES
EACH PROGRAM SHOULD RUN. THIS FILE MUST BE ON THE SYSTEM DEVICE.

A CHAIN FILE MAY BE GENERATED BY USE OF THE XTECO TEXT EDITOR.
THIS FILE MUST HAVE A CCC EXTENSION. THE CHAIN FILE MAY CONTAIN
ANY OF THE JMMANDS SUPPORTED BY THE XXDP+ MONITOR. THE COMMANDS
égUN;ESEDASCII FILE ARE EXECUTED IN THE ORDER IN WHICH THEY ARE EN-

TO EXECUTE A CHAIN FILE THE USER TYPES:
C FILNAM <(CR> CR

SEQ 0011
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C FILNAM/QV <(R>

IN THE FIRST CASE THE PASS COUNY SPECIFIED IN THE CHAIN FILE IS
USED BY THE XXDP+ MONITOR TO DETERMINE THE NUMBER OF PASSES TO EXE-
CUTE EACH PROGRAM. IN THE SECOND CASE THE PROGRAM (COUNT IS NOT
USEL AND EACH PR0OGRAM IS EXECUTED ONLY ONCE. THE /QV SWITCH PRO-
VIDES A SINGLE EXECUTION MODE OF OPERATION OF QUICK VERIFY.

WHEN PROGRAMS ARE RUN IN CHAIN MODE, THe HARDWARE/SOFTWARE SWITCH
REGISTERS SHOULD BE SET TO 000000. THE XXDP+ MONITOR PRINTS EACH
COMMAND TAKEN FROM THE CHAIN FILE AND THEN EXECUTES THE COMMAND,
WHEN THE LAST COMMAND OTHER THAN ANOTHFR C COMMAND HAS BEEN EXECUT=-
ED THE XXDP+ MONITOR TERMINATES CHAIN MODE AND TYPES A PROMPT (.).
IT IS READY TO ACCEPT ANOTHERX COMMAND FROM THE CONSOLE. IF THE
LAST COMMAND IS ANOTHER C COMMAND, THE CHAIN MODE WILL CONTINUE AND
THE CHAIN FILE SPECIFIED BY THIS NEW C COMMAND WILL BE USED.

IF THE USER WISHES TO TERMINATE CHAIN MODE BEFORE ITS NORMAL TERMI-
NATION HE MAY DO SO BY TYPING A CONTROL/C. HOWEVER, THE MONITOR
WILL NOT ABORT THE CHAIM MODE UNTIL IT RECEIVES PROGRAM (ONTROL
FROM THE PROGRAM CURREWTLY RUNNING.

DETAILS Of COMMANDS AND SYNTAX

1 TABLE OF COMMAND VALIDITY

THERE ARE FOUR WAYS OF ENTERING DIAGNOSTIC COMMAND MODE, AND ODIFf-
FERENT SUBSETS OF THE DIAG COMMAND SET ARE AVAILABLE WITH EACH:

HOW ENTERED LEGAL COMMANDS

---------- - in i i WA i o .

1. OPERATOR ENTERED °'RUN DIAG’ START
PRINT
DISPLAY
FLAGS
ZFLAGS
EXIT

2. DIAGNOSTIC HAS FINISHED ALL START
ITS REQUESTED PASSES RESTART
PRINT
DISPLAY
FLAGS
ZFLAGS
EXIT

SEQ 0012
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SEQ 0013

3. OPERATOR INTERRUPTED THE START
DIAGNOSTIC WITH CTRL/C RESTARY
CONTINUE
PRINT
DISPLAY
FLAGS
ZFLAGS
EXIT

4. AN ERRUR WAS ENCOUNTERED START
WITH THE HOE FLAG SET SET RESTART
CONT INUE
PROCEED
PRINT
DISPLAY
FLAGS
ZFLAGS
EXIT

2.3.2 COMMAND SYNTAX

LA ARRLR iR NLaRdadilstataiiinodsdilinisddiiiiiod il iR R d];

STA(RT)/TESTS:TEST~LIST/PASS :PASS=~CNT/FLAGS :FLAG=LIST/EQOP:EOP~INCR

IAA2 22200 RS A AlRRaddliidliiidiiiisd il daldtaddiiiisddiiilaliiindlld;

THE DIAGNOSTIC IN CORE IS EXECUTED IN ACCORDANCE WITH THE SWITCHES
SPECIFIED. THE MESSAGE ''# UNITS?'' IS PRINTED. THE START COMMAND
MAY BE ISSULD WHEN DIAGNOSTIC COMMAND MODE HAS BEEN ENTERED VIA ONE
OF THE FOLIL.OWING: A) OPERATOR TYPED 'RUN DIAGNOSTIC'' B8) DIAGNOSTIC
FINISHED EXECUTING C) ERROR WAS ENCOUNTERED W!TH HOE FLAG SET D)
OPERATOR ENTERED CONTROL/C. AFTER THE OPERATOR RESPONDS TO °'‘#
UNITS?'', THE HARDWARE DIALOGUE IS INITIATED. WHEN IT IS COMPLETED,
THE QUESTIONS '‘CHANGE SW?'' IS ISSUED, AND THE ANSWERS, IF GIVEN,
BECOME THE NEW DEFAULTS. THEREFORE IT IS NECESSARY TO RELOAD THE
PROGRAM IN ORDER TO RETURN TO THE LOAD DEFAULLTS.

THE SWITCH ARGUMENTS ARE AS FOLLOWS:

“TEST-LIST'' IS 4 SEQUENCE OF DECIMAL NUMBERS (1:2 ETC.) OR  RANGES
OF DECIMAL NUMBERS (1-5:8-10 ETC.) THAT SPECIFY THE TESTS 10 BE EX-
ECUTED. THE NUMBERS ARE SEPARATED BY COLONS. ~ THE NUMBERS _RANGE
FEOM 1 Ty THE LARGEST TEST NUMBER IN THE DIAGNOSTIC. THEY MAY BE
SPECIFIEP IN ANY ORDER. TESTS WILL BE EXECUTED IN NUMERICAL ORDER
REGARDLESS GF THE ORDER OF SPECIFICATION. THE DEFAULT [S TO EXE-
CUTE AL TESTS. {

"PASS=CNT'* [S A DECIMAL NUMBER INDICATING THE DESIRED NUMBER OF
PASSE3. A PASS IS DEFINED AS THE EXECUTION OF THE FULL DIAGNOSTIC
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(ALL SELECTED TESTS) AGAINST ALL UNITS SUBMITTED. THE DEFAULT |S
NON-ENDING TEST EXECUTION. ‘FLAG~LIST'' IS A SEQUENCE OF ELEMENTS
OF THE FORM <FLAG>, <FLAG=1>, OR <FLAG=0>, SEPARATED BY COLONS,
WHERE <FLAG> HAS ONE OF THE FOLLOWING VALUES:

HOE HALT ON ERROR, CAUSING COMMAND MODE TO BE ENTERED WHEN AN
ERROR [S ENCOUNTERED

LOE LOOP ON ERROR, CAUSING THE DIAGNOSTIC TO LOOP CONTINUOUSLY
LN AL SR S50 COING (s i

IER INHIBIT ERROR REPORTING

IBE INHIBIT BASIC ERROR REPORTS

IXE INHIBIT EXTENDED ERROR REPORTS

PRI DIRECT ALL MESSAGES TO A LINZ PRINTER

PNT PRINT NUMBER OF TEST BEING EXECUTED

BOE BELL ON ERROR

UAM RUN IN UNATTENDED MODE, BYPASSING MANUAL INTERVENTION TESTS

ISR INHIBIT STATISTICAL REPORTS

IDU INHIBIT DROPPING OF UNITS BY DIAGNOSTIC

ADR EXECUTE AUTODROP CODE

LOT LOOP ON TEST

EVL EVALUATE
THE FLAGS NAMED OR EQUATED TO 1 ARE SET, THOSE EQUATED TUO 0 ARE
55$A2§35N ACLF%CEGQOIREPEEéxégg.IS CLEARED. [IF THF FLAGS SWITCH IS
"EOP=INCR'' IS A DECIMAL NUMBER INDICATING HOW OFTEN (IN TERMS OF

PASSES) IT IS DESIRED THAT THE END OF PASS MESSAGE SBE PRINTED. THE
DEFAULT IS AT THE END OF EVERY PASS.

I Y R Lt
RES(TART)/TEST:TEST=LIST/PASS:PASS~CNT/FLAGS :FLAG-LIST/EOP:EOP~INCR/
UNITS:UNIT-LIST

LAAAAARARARAdA AR RdidsdRRidli it il sl it iR 222222 FX2 ]
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THE DIAGNOSTIC IN CORE IS EXECUTED IN ACCCRDANCE WITH THE SWITCHES
SPECIFIED., HOWEVER, NEw ‘'P-TABLES'' ARE NOT BUILT. [INSTEAD, THE
ONES IN CORE ARE USED.

THE QUESTION "‘CHANGE SW?'' IS ASKED AND THE ANSWERS GIVEN BECOME THE
NEW DEFAULTS. THE COMMAND MAY BE ISSUED WHEN COMAND MODE HAS BEEN
Eg;g:gEICVIA A) DIAGNGSTIC IS FINISHED B) HALT ON tRROR ()

THE SWITCH ARGUMENTS ARE AS IN THE START (OMMAND EXCEPT:

1. "UNIT-LIST'" IS A SEQUENCE OF LOGICAL UNIT NUMBERS
RANGING FROM 1 THRU N (N = NUMBER OF UNITS BEING TEST-
ED) SPECIFYING WHICH UNITS ARE TO BE TESTED. THE LOG-
ICAL UNIT NUMBER DESIGNATES THE POSITION OF THE
P-TABLE IN CORE, ACCORDING TO THE ORDER IN WHICH THEY
WERE Bt'ILT. THE UNITS SPECIFIED MUST NOT HAVE BEEN
DROPPED BY THE OPERATOR DROP COMMAND. THE UNIT~LIST
DEFAULTS TO "'ALL THAT HAVE NOT BEEN DROPPED BY OPERA-
TOR COMMAND®'. THE EFFECT OF THE UNIT=LIST LASTS UNTIL
THE NEXT START (WHERE IT IS AUTOMAYICALLY RESET TO
“ALL'") OR THE NEXT RESTART.

2. ALl UNSPECIFIED FLAG SETTINGS ARE UNCHANGED.

LAAASARAS A AR Rsddsidiitzidtalilisiis sl

CON(TINUE) /PASS :<PASS=CNT/FLAGS :<FLAG-LIST>

I ARAAARAARSAAAAR2ARR 2200222023228 202 02000

C(OMMAND MODE MUST HAVE BEEN ENTERED DUE TO A HALT ON ERROR OR A
CONTROL/C. THE EFFECT OF THE COMMAND IS TO GO TO THE BEGINNING OF
THE TEST THAT WAS BEING EXECUTED WHEN THE HALT OR CONTROL/C TOOK
PLACC.  SOFTWARE DIALOGUE MAY OPTIONALLY BE RE-EXECUTED. HARDWARE
PARAMETERS MAY NOT BE CHANGED.

THE SWITCH ARGUMENTS ARE AS IN THE START COMMAND EXCEPT:

1. DEFAULT FOR PASS=CNT S THE UNSATISFIED PASS~CNT FROM
THE PREVIOUS START OR RESTARY

2. UNSPECIFIED FLAG SETTINGS ARE UNCHANGED

L AARRAAAARARARRRaRRRRRRdd]

PRO(CEED) /FLAGS:<FLAG-LIST>

(A AARARAAARRRARd0dRRdlaR]d g |

COMMAND MODE MUST HAVE BEEN ENTERED VIA A HALT ON ERROR. THE EFf-

SEQ@ 0015
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FECT OF THE COMMAND 1S TO BEGIN EXECUTION AT THE LOCATICN FOLLOWING
IHEEEESOR CALL. NEITHER HARDWARE NOR SOFTWARE PARAMETERS MAY BE
L ' L)

THE SWITCH ARGUMENTS ARE THE SAME AS THE START COMMAND EXCEPT:
1. UNSPECIFIED FLAG SETTINGS ARE UNCHANGED

LA 2 A

EXIT

LA AR

RETURN TO XXDP+ PROMPT MODE.

(A MM 2222222 Rd2 22 ]

DROC(P) /UNITS:UNIf=LIST

LA AA ARl )R] )2l dd

THE UNITS SPECIFIED ARE DROPPED FROM TESTING UNTIL THEY ARE ADDED
S¢C: ngcgg;IL A START COMMAND IS GIVEN. A DROP CANNOT BE FOLLOWED

THERE IS ALSO A “DROP’' MACRO INTERNAL TO THE DIAGNOSTIC, WHICH
GIVES THE FACILITY OF AUTO-DROPPING. THE DURATION OF A PROGRAM
DROP, HOWEVER, IS ONLY UNTIL THE NEXT START OR RESTART,

LA 222 R ]

ADD/UNITS:UNIT-LIST

(L2444 2R d] ]

THE UNITS SPECIFIED ARE ADDED BACK (THEY MUST HAVE BEEN PREVIOUSLY
ODROPPED BY THE DROP COMMAND) TO THE TEST SEQUENCE. AN ADD CANNOT
BE FOLLOWED BY A PROCEED.

A2 2228

PRI (NT)

tEARENEY

ALL STATISTICS TABLES ACCUMULATED BY THE DIAGNOSTIC ARE PRINTED,
THE ISR (INHIBIT STATISTICAL REPORTING) FLAG IS CLEARED.

LA AR RS RdRRRR0daRdd]

DIS(PLAY)/UNITS:<UNIT-LIST>

LR A AASAR2aRRAddRRllttadidd ]

THE HARDWARE P-TABLES FOR ALL UNITS UNDER TEST ARE PRINTED OUT IN
THE FORMAT [N WHICH THEY WERE ENTERED. ANY UNITS THAT WERE DROPPED
BY THE OPERATOR ‘‘DROP'' COMMAND APE SO DESIGNATED.

SEa 0016
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SeQ 0017

seENORY

FLA(GS)

atedvey

THE CURRENT SETTINGS OF ALL FLAGS ARE PRINTED.

LA AL Al ] ]

ZFL (AGS)

tetaveee

ALL FLAGS ARE CLEARED.

2.4 EXTENDED P-TABLE DIALOGUE

THE FULL CAPABILITY OF THE HARDWARE DIALOGUE IS REVEALEN BY THE
FOLLOWING DISCUSSION OF WHAT HAPPENS INTERNALLY.

AS SOON AS THE QUESTION ''# UNITS?'* IS ANSWERED (WITH THE NUMBER N),
SPACE IN CORE IS ALLOCATED FOR 'N'' P-TABLES. ALL OF THE P-TABLES
ARE OF THE SAME FORMAT, AND THSRE IS A ONE-TO-ONE_ (ORRESPONDENCE
BETWEEN THE HARDWARE PARAMETER QUESTIONS AND THE SLOTS IN THE
P-TABLE FORMAT. IN GIVING A STRING OF VALUES, COMMAS WITHOUT IN-
TE:gSNI:G EVALUES MAY BE USED TO INDICATE A REPETITION OF THE LAST
NA VALUE.

A STRING OF VALUES MAY BE GIVEN AS A RANGE (6-10 FOR EXAMPLE). If
fHE VALUES REPRESENT PURE NUMERICAL DATA, THIS SAMPLE RANGE TRAN-
SLATES TO THE STRING 6,7,8,9,10 (AN INCREMENT OF 1), [IF THE VALUES
AR~ ADDRESSES, THE SAMPLE RANGE TRANSLATES TO THE STRING 6.8,10 (AN
INCREMENT OF 2).

NOW LET US SEE HOW WE COULD USE THESE CAPABILITIES TO C(ONSTRUCT A
SET OF P-TABLES. ASSUME THAT WE HAVE B RL UNITS, AND THAT THERE
ARE FIVE (5) HARDWARE PARAMETERS FOR EACH (5 SLOTS IN THE P-TABLE,
5 HARDWARE QUESTIONS IN THE DIALOGUE).

FOLLOWING IS THE DIALOGUE FOR THIS 8 RLOX DRIVE SYSTEM, THIS SYS-
TEM HAS (WO (2) RL11 TYPE CONTROLLERS ALL TO BE SET AT "BR LEVEL"
5. THE FIRST & DRIVES ARE RLO1'S AND THE LAST & DRIVES ARE RLO2'S
(ON THE SECOND CONTROLLER):

UNITS (D) ? 8
UNIT 0

RL1T (L) v ?
BUS ADDDRESS (0) 174400 ?
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SEQ 0018

VECTOR (0) 160 ?

DRIVE (0) 0 ? 0-3

ODRIVE TYPE = RLOT1 (L) v ?
BR LEVEL (0) § ?

UNIT &

RLTT (L) v ?

BUS ADDRESS (0) 174400 ? 175400
VECTOR (0) 160 ? 164

ODRIVE (0) 0 ? 0-3

DRIVE TYPE = RLOY (L) ¥ ? N

BR LEVEL (0) 5 ?

THE FIRST TIME THRU THE P-TABLE QUECTIONS THE DEFAULT VALUES ARE
USED FOR THE CONTROLLER TYPE (QUESTION #1), CSR ADDRESS OF THE CON-
TROLLER (QUESTION #2), THE CONTROLLER VECTOR ASSIGNMENY (QUESTION
#3), THE ORIVE T/(PE (QUESTION #5), AND THE 'BR LEVEL'' (QUESTION
#6). THE ACTUAL UNIT NUMBERS OF THE RLO1'S FOR QUESTION #4& WAS AS-
SIGNED O THRU 3 FOR THE FIRST & P-TABLE SLOTS.

THE SECOND TIME THRU THE P-TABLE QUESTIONS (FOR THE RLO2 ASSIGNMENT
ON THE SECOND CONTROLLER), THE FIRST QUESTION DEFAULTED TO 'RL11"
TYPE CONTROLLER. THE SECOND QUESTION WAS ANSWERED TO REFLECT THE
CHANGE IN CSR ADDRESS FOR THE RLO2 CONTROLLER (175400). THE SECOND
CONTROLLER'S VECTOR WAS ALSO CHANGED TO 164 IN QUESTION #3. THE
RLOZ2 TEST UNIT NUMBERS WERE ASSIGNED VALUES O TO 3 IN GJESTION #4
AND THE DRIVE TYPE WAS SET FOR RL0Z2'S FOR THE REMAINING & UNITS [N
QUESTION #5. THE LAST QUESTION WAS DEFAULTED USING THE 'BR LEVEL'
FROM THE FIRST PASS.

HARDWARE PARAMETERS

THE FOLLOWING QUESTIONS WILL BE ASKED ON A START (COMMAND, THE
JALUE LOCATED TO THE LEFT OF THE QUESTION MARK IS5 THE DEFAULT VALUE
THAT WILL BE TAKEN ON A CARRIAGE RETURN RESPONCE.

RLTY (L) Y2

ANSWER YES(Y) IF YOU HAVE AN RL11 CONTROLLER, NO(N) IF YOU HAVE AN
RLV11 CONTROLLER.

BUS ADDRESS (0) 1744007
ANSWER WITH THE BUS ADDRESS OF THE CONTROLLER.
VECTOR (0) 160?
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ANSWER WITH THE INTERRUPT VECTOR OF THE CONTROLLER.
DRIVE (0) 0?

ANSWER WITH THE DRIVE(S) CONNECTED TO THE CONTROLLER
DRIVE TYPE = RLOT1 (L) ?

ANSWER NO (N) IF DRIVE IS AN RLO2

BR LEVEL (0) 5?

ANSWER WITH THE INTERRUPT PRIORITY OF THE CONTROLLER.

SOF TWARE PARAMETERS

THE FOLLOWING QUESTIONS ARE ASKED IF REQUESTED ON A START, RESTART,
OR CONTINUE. THEY ALLOW FLEXIBILITY IN THE WAY THE PROGRAM BE~-
HAVES. THE SOFTWARE PARAMETERS GIVE THE PROGRAM FLEXIBILITY IN THE
WAY IT RUNS. THE PARAMETERS CAN BE MODIFIED ON A START, RESTART,
OR CONTINUE BY ANSWERING (Y)ES TO THE FOLLOWING QUESTION:

CHANGE S.W. ?

A YES ANSWER WILL ASK THE FOLLOWING SOFTWARE PARAMETER QUESTIONS,
WITH THE PRESENT DEFAULT VALUE PRINTED TO THE LEFT OF THE QUESTION
MARK. (THE LAST ANSUWER GIVEN IS THE DEFAULTY) THE DEFAULY IS TAKEN
ON A <CR>. CONTROL Z (“Z) WILL DEFAULT ALL REMAINING QUESTIONS AND
START THE TEST.

EXECUTE DRIVE SELECY TESTS (N)?
IF "'YES'' TESTS 5 AND 6 ARE EXECUTEDL IN THE FIRST PASS OF THE PRO-
GRAM. THESE TESTS REQUIRE MANUAL INTERVENTION TO CHANGE ADDRESS
PLUGS AND REQUIRE A FULL COMPLEMENT OF ADDRESS PLUGS (0 - 3).

EXECUTE HEAD ALIGNMENT SUPPORT (N)?

IfF *'YES', TEST 11 IS EXECUTED M THE FIRST PASS.
EXECUTE MANUAL INTERVENTION TE5TS (N)?

IF "'YES'', TESTS 1, 2, 3, AND & ARE EXECUTED TO TEST BASIC IN-
Eszzegg OPERATIONS, HEAD LOADINC, HEAD UNLOADING, AND ALL STATE

SPECIFY ERROR LIMIT (DECIMAL) (20)?

SEaQ 0019



H 2

PAGE 20
THIS SARAMETER SPECIFIES THE MAXIMUM NUMBER OF ERRORS ALLOWED.
THIS LIMIT IS ON A PER DRIVE BASIS IN A SINGLE PASS. [F THE ERROR
LIMIT .S EXCEEDED, THE DRIVE IS DROPPED FROM FURTHER TESTING.
3.0 ERROR [NFORMATION

ALL ERRORS ARE PRINTED VIA (ONSOLE DEVICE. THE ERROR INCLUDES ERROR
NUMBER, TYPE AND PROGRAM LOCATION. ERRORS INCLUDE REGISTERS BEFORE AND AT
ERROR WITH RELEVAN™ DATA,

3.1 ERFOR REPORTING
MOST ERROR REPORTS HAVE THE FOLLOWING FORMAT,

(i) PROG NAME  ERR NUM  TEST NUM  SUBTEST NUM  ERR PC
(2)  ROUTINE TRACE SEQ (IN SEQ CALLED)

(ADDRESS)

(ADDRESS)

(ADDKRESS)
(3) TEST DESCRIPTION
(4)  OPERATION:
(5) RESULT:

(6) ADDRESS OF UNJT UNDER TEST

(7) RLCS RLDA RLBA RLMP cyL HD
(8) OP INIT

(9)  OP DONE

(10) DRIVE STATUS

(1 WORD NUM IS (XXXXXX) SB (YYYYYY)

(12)  TOTAL COMPARE ERRS: (22Z) OF (128)

THE ONLY EXCEPTION TO THE ABOVE FORMAT IS PURE DATA COMPARE ERRORS (NOT DE-
TECTED BY READ ERROR). THEN THE FORMAT DOES NOT INCLUDE LINES 5 THROUGH

LINE 1 IS THE ERROR HEADER AND IS PROVIDED BY THE SUPERVISOR. THE PROGRAM
éiEC&?EgTIrIED BY NAME WITH THE NUMBER OF TEST AND SUB TEST PRESENTLY BEING

THE SUBTEST NUMBER IS UNIQUE IN THIS PROGRAM IN THAT 1T DOES NOT REFER TO A
PHYSICAL SUBTEST WITHIN A GIVEN TEST. RATHER IT REFLECTS THE NUMBER OF
TIMES A SUBTEST HAS BEEN EXECUTED WITHIN A TEST. CONSEQUENTLY, ON A TEST
THAT TESTS AN INCREMENTAL TYPE OF OPERATION (SUCH AS INCREMENTAL SEEKS

READ ALL HEADERS FROM BOTH SURFACES, ETC.) THE SUBTEST WILL BE DESCRIPTIVE
lO& WHERE [N THE TEST THE ERROR OCCURRED.

'THE ERROR P.C. IS THE PHYSICAL MEMORY LOCATION WHERE THE tRROR REPORYT WAS

e vucu
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NITIATED. SINCE MANY FUNCTIONS ARE SUBROU
ROM SUBROUTINES, THE ERROR P.C. IS NOT SUFFICIENT TO IDENTIFY THE LOCA-
ION OF THE ERROR CALL AND THE ROUTINE TRACE SEQUENCE IS PROVIDED.

INE 2 IS THE ROUTINE TRACE SEQUENCE. IF THE ERROR CALL IS INITIATED FROM
ITHIN THE TEST (AS OPPOSED TO WITHIN A ROUTINE), THIS PORTION OF THE RE-
PORT |S OMITTED., IF THE CALL IS INITIATED FROM A ROUTINE (WHICH MAY BE
CALLED BY ANOTHER ROUTINE, WHICH MAY BE CALLED BY ANOTHER ROUTINE, ETC.
SEVERAL LEVELS DEEP) THE ROUTINE TRACE SEQUENCE PROVIDES A TR.AI!L TO iHE AC-
TUAL (OCATION W!THIN THE TEST THAT CALLED THE FIRST ROUTINE. THE FIRST
ENTRY LISTED IS THE LOCATION WHERE THE FIRST ROUTINE WAS CALLED.

LINE 3 IS THE TEST DESCRIPTION AND IS ROUGHLY IDENTICAL TO THE NAME OF THE
TLST BEING PERFORMED.

LINE & IDENTIFIES THE ACTUAL HARDWARE FUNCTION THAT IS BEING PERFORMED,
ADDITIONAL INFORMATION ON THIS LINE 1S DESCRIPTIVE OF SPECIFIC USE OF THE
FUNCTION. FOR EXAMPLE, THE OPERATION LINE WILL RFAD ''READ HEADERS FOR 40
HEADERS'' WHEN ALL HEADERS ARE BEING READ FROM A TRACK.

LINE 5 IDENTIFIES THE ERROR THAT HAS BEEN DETECTED. THE CONTENT OF LINE §
IDENTIFIES WHAT WAS BENG TESTED (SUCH AS DRIVE READY, CONTROLLER ERROR,
DRIVE STATE, ETC.), WHAT [T IS AND WHAT IT SHOULD BE. LINE 5 MAY BE REPE-
ATED IF MORE THAN ONE TESTED ITEM IS FOUND IN ERROR.

IN ADDITION LINE 5 WILL REPORT ANY HARDWARE DETECTED ERRORS SUCH AS OPERA-
TION INCOMPLETE, HEADER CRC, ETC. IN THIS CASE THE FIRST LINE PRINTED AS
RESULY WILL BE DETERMINED BY THE THREE ERROR BITS OPI, HNF/DLY, AND
HCRC/DCRC. THE LINE WILL BE DETERMINED AS IN THE FOLLOWING TRUTH TABLE:

é Ié?ED. AND ERRORS ARE REPORTED
T 13
L
W

HNF/DLT  DCRC/HCRC 0PI ME SSAGE
1 ] 1 HDR NOT FND/HDR CRC/OP1 ERROR
0 1 1 HDR CRC ERROR
1 0 1 HDR NCT FND ERROR
0 ] ) DATA CRC ERROR
1 0 0 DATA LATE ERROR

LINE 6 IDENTIFIES THE PHYSICAL ADDRESS OF THE UNIT UNDER TEST. THIS AD~
DRESS IS BY UNIBUS ADDRESS OF THE CONTROLLER AND DRIVE NUMBER.

LINE 7 NAMES THE CONTROLLER REGISTERS (AND CYLINDER AND HEAD WHERE THESE
ARE APPLICABLE IN THE REPORT) TO BE REPORTED.

%L?glgr?gOVIDES THE CONTENTS OF CONTROLLER REGISTERS WHEN THE OPERATION WAS

| INE 9 PROVIDES THE CONTENTS OF THE CONTROLLER REGISTERS WHEN THE ERROR
BEING REPORTED WAS DETECTED. FREQUENTLY THE REGISTER CONTENTS OF OP INIT

S€e 0021
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SEQ 0022

AND OP DONE wiILL BE DIFFERENT. OP INIYT MAY INDICATE A SEEK WAS BEING PER-
FORMED BUT OP DONE MAY INDICATE THE ERRCR WAS DETECTED BY A READ MEADER.
THE REASON IS THMAT A SEEK WAS EXECUTED AND DID NOT PROPERLY POSITION HEADS
AND WHEN THE READ HEADER WAS DONE THE HEADS WERE ON THE WRONG CYLINDER.

LINE 10 IS THE ORIVE STATUS. THIS LINE IS ONLY REPORTED IF THE RLMP REGIS~
TER DOES NOT CONTAIN THE ACTUAL DRIVE STATUS.

LINE 11 AND LINE 12 ARE REPORTED IF THE ERROR WAS DETECTED AS A (OMPARE OP-
ERATION, EITHER DATA OR HEADERS. [N ADDITION, GOOD AND BAD DATA [S REPORT-
ED FOR ALL READ ERRORS.

3.1 SPECIF1C OPERATION MESSAGES

THE OPERATION MESSAGE (LINE &) IS GENERATED IN A DYNAMIC MANNER BASED ON
THE SUBSYSTEM FUNCTION BEING EXECUTED AT THE TIME OF THE ERROR AND THE
STATE OF THE FLAGS IN THE LOCATION TAGGED ''OPFLAGS''. THE POSSIBLE OPERA-
TION MESSAGES ARE GIVEN BELOW.

SEEK -
FROM (CYL NUM) DIFF (CYL DIFF) SGN (D OR 1) HD (0 OR 1) WHERE THE VALUES
ARE GIVEN IN OCTAL. THIS MESSAGE IS THE RESULT OF A SEEK OPERATION THAT
WAS VERIFIED BY A READ HEADER AND THE HEAD POSITION AFTER A SEEK IS IN
ERROR.  (THE ACTUAL HEAD POSITION IN THIS ERROR SITUATION IS GIVEN IN THE
|RESULT LINE, LINE 5.)

READ DATA -

IS A READ DATA OPERATION WHERE SOME FORM OF ERROR WAS DETECTED IN THE ACTU-
AL READ OPERATION. THIS ERROR COULD BE HARDWARE DETECTED SUCH AS DATA (RC,
HEADER CRC, HEADER NOT FOUND, ETC., OR A SOFTWARE DETECTED ERROR SUCH AS
DRIVE READY RESET AFTER A READ DATA COMPLETED.

READ DATA WITH DATA COMPARE -

IS AN ERROR THAT WAS DETECTED AS BAD DATA IN THE BUFFER AFTER A Ri.AD DATA
OPERATION. WHEN THIS OPERATION IS REPORTED IT INDICATES THE AC.UAL READ
DATA OPERATION COMPLETED WITH NO DETECTED ERRORS BUT THE DATA WAS Wi'ONG,

READ HEADER -

READ HEADER FOR 40 HEADERS -

READ HEADER FOR 40 HEADERS WITH HEADER COMPARE -

HAVE THE SAME GENERAL MEANING AS THE READ DATA AND READ DATA WITH DATA (OM-
PARE. MESSAGES HAVING THE OPERATION OF READ HEADER OR READ WEADER FOR 40
HEADERS ARE THE RESULT OF ERRORS DETECTED IN THE ACTUAL OPERATION WHILE THE
READ HEADER FOR 40 HEADERS WITH HEADER COMPARE INDICATES NO ERROR [N THE
ACTUAL OPERATION BUT THE HEADER DATA ITSELF WAS IN ERROR.
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WRITE DATA -

RESET ~

GET STATUS -~

GET STATUS WITH RESET -

ARE ALL BASIC OPERATIONS. AS BEFORE, THE ERROR DETECTION CAN BE EITHER
?QED:QESRTOR SOFTWARE. THE RESULT LINE (LINE 5) WILL DEFINE THE REASON FOR

LD DRV =
UNLD DRV -
ARE OPERATION MESSAGES THAT WILL APPEAR IN THE REPORT WHEN THE DRIVE LOAD

AND UNLOAD SEQUENCE IS BEING TESTED.

ANOTHER GROUP Of OPERATION QUALIFIERS WILL BE REPORTED FOR OPERATIONS THAT
FAIL IN SPECIFIC TESTS. THESE TESTS ARE THE WRITE/READ TEST PART 2,
OVERWRITE TEST, AND THE ADJACENT CYLINDER INTERFERENCE TEST.

OPERATION QUALIFIER
READ DATA WITH DATA COMPARE FOL 0 TO CC SEEK
READ DATA FOL 255 TO CC SEEK
WRITE DATA FOL WRITE (NO SEEK)
READ HEADER ADJ. CYL WRITTEN AFTER FWD SK

ADJ. CYL WRITTEN AFTER REV SK
SK FWD, WRT-SK REV, OVERWRY
SK REV, WRT=-SK FWD, OVERWRT

THE ABOVE OPERATIONS CAN BE REPORTED WITH ANY OF THE QUALIFIERS. THE
QUALIFIERS IN THESE TESTS ARE AN ATTEMPT TO MAKE THE REFORT MORE MEANINGFUL
BY PROVIDING INFORMATIGHW ABOUT THE SEQUENCE OF OPERATIONS BEING DONE,

THE QUALIFIERS *FOL O TO CC SEEK'' AND 'FOL 255 TO CC SEEK'® IN{ ICATE THAT
THE SEQUENCE OF OPERATIONS INCLUDED A SEEK OF A GIVEN DIRECTION TO THE (YL~
INDER WHERE THE TEST IS BEING PERFORMED.

THE 'FOL WRITE (NO SEEK)'' QUALIFIER MEANS THAT THE OPERATION WAS DONE AFTER
A WRITE WITH NO HEAD MOVEMENT BETWEEN THE WRITE AND READ.

THE QUALIFIER ''ADJ CYL WRITTEN AFTER FWD SK'’ AND °‘ADJ CYL WRITTEN AFTER REV
SK'* WILL BE_ REPORTED ONLY IN THE ADJACENT CYLINDER INTERFERENCE TEST.
THESE QUALIFIERS ARE USED WHEN THE ERROR OCCURS ON THE CYLINDER UNDER TEST
c:g Ug?;%gs THE DIRECTION THE HEADS WERE MOVED WHEN THE ADJACENT CYLINDER

THE QUALIFIERS °''SK FWD, WRT-SK REV, OVERWRI'' AND ‘'SK REV, WRT=SK FWD,
OVERWRT'' WILL BE REPORTED ONLY IN THE OVERWRITE TEST. THESE QUALIFIERS DE-
FINE THE DIRECTION OF HEAD MOTION BEFORE THE INITIAL WRITE AND TME

SEQ 0023



L 2
PAGE 24

OVERWRITE.

THE QUALIFIER ''ON BAD SEC FILES'' wlLL BE REPORTED WITH THE WRITE DATA (OM-
g:gDSEé;ORT?ELE§OGRAH ABORTS THAT COMMAND BECAUSE THE WRITE WOULD BE ON THE

3.1.2 SPECIFIC RESULT MESSAGES

THE RESULT MESSAGE (LINE 5) IS GENERATED DYNAMICALLY BASED ON THE
EXPECTED RESULY OF THE OPERATION BEING TESTED. SINCE OPERATIONS
ARE MONITORED DURING EXECUTION THE RESULT MESSAGE MAY REPORT AN
ERROR DETECTED DURING THE OPERATION AS WELL AS THE ERRORS SEEN AT

THE END OF THE OPERATION.
ALL CASES.

ONLY THE FIRST ERROR SEEN [S REPORTED IN

THE GENERAL FORMAT FOR THE RESULT LINE IS:

RESULT: (VAR 1) IS (VAR 2) SB (VAR 3) (OPTIONAL QUALIFIER)
WHERE VARIABLE 1 CAN BE ONE OF THE FOLLOWING:

CONT ERR

DRV ERR
NON-EXSTNT MEM
HDR CRC

DATA (RC

HDR NOT FND
DATA LATE

HDR NOT FND/HDR CR(C/0PI

DRV RDY
SELECTED HEAD
VOL CHK

COVER OPEN
BRUSH HME

WRT LCK

HDS OUT

DRV SEL ERR
DRV STATE
SPIN TIMEOUT
WRT GAT ERR
SEEK TIMEOUT
CUR HEAD ERR
WRT DAT ERR
OP INCOMPLETE
HDR/DAT ERR

HDR NOT FND/DAT LATE
vt

(CONTROLLER ERROR)
(DRIVE ERROR)
(NON=EXISTENT MEMORY)
(HEADER CRC ERROR)

(HEADER NOT FOUND)

(ALL 3 BITS SET)
(DRIVE READY)

(VOLUME ChHECK)

(BRUSH HOME)

(WRITE LOCK)

(HEADS 0OUT)

(DRIVE SELECT ERROR)

(DRIVE STATE)

(SPINDLE TIMEQUY SPD ERROR)
(WRITE GATE ERROR)

(SKTO ERROR)

(CURRENT IN HEAD ERROR)
(WRITE DATA ERROR)

(OP1 ERROR)

(HDR CRC OR DATA CRC ERROR
BIT 11 OF CS REGISTER)
(HDR NOT FOUND OR DATA LATE
ERROR BIT 12 OF (S REGISTER)
(CYLINDER WHEN REPORTING A
SEEK ERROR)

SEQ 0024



m 2
PAGE 25

YQRIABLE 2 WILL BE A VALUE THAT DEFINES WHAT THE RESULT ACTUALLY

THIS CAN BE A 1 OR O TO INDICATE A SET OF RESULT CONDITIONS, A
NUMBER O TO 7 TO INDICATE THE DRIVE STATE, OR A NUMBER O TO 377
(OCTAL) TO IDENTIFY A CYLINDER NUMBER.

VARIABLE 3 DEFINES THAT THE VALUE GIVEN IS VARIABLE 2 SHOULD BF.
THE OPTIONAL QUALIFIER IS PROVIDED WHEN IT IS USEFUL TO KNOW WHEN
THE ERROR WAS DETECTED IN THE OPERATION BEING PERFORMED. THIS
QUALIFIER [S USED TO REPORT RESULTS SUCH AS:

BRUSH HME IS 1 SB O IN STATE 2

HEADS OUT IS O SB 1 IN STATE 3
DRV RDY IS O SB 1 IN DATA XFER
SELECTED HEAD IS 1 SB O IN CYCLE UP
DRV RDY IS 0 SB 1 IN STATE 5
DRV RDY IS 1 SB 0 IN SEEK W/0 MOTION
DRV RDY IS O SB 1 IN 10MS
ORV RDY IS 0 SB 1 IN 500MS
DRV RDY IS O SB 1 IN SSECONDS
THESE RESULTS, WHEN SEEN WITH THE OPERATION MESSAGE, WILL BE SELF

EXPLANATORY.
OTHER RESULT MESSAGES THAT CAN BE PART OF AN ERROR REPORT ARE:

"'INTERRUPT TOO LATE"

WHICH INDICATES THAT THE OPERATION BEING PERFORMED DID NOT COMPLETE
IN THE EXPECTED AMOUNT OF TIME. THIS RESULT CAN BE CAUSED BY THE
DRIVE LOSING READY BEFORE STARTING A READ HEADER AND THEREFORE NOT
COMPLETING THE READ HEADER IN 1MS.

“FAIL TO RELOAD HEADS AFTER ERR CLEAR'

THIS [S REPORTED WHEN AN ERROR CAUSES HEADS tu (NLOAD AND AFTER THE
ERROR 1S CLEARED THE HEADS DO NOT RELOAD.

"UNKN DRV STATE-NO RDY, NO ERR, HDS OQUT"

THIS IS REPORTED WHEN THE PROGRAM CANNOT DETERMINE THE DRIVE STATE
OR STATUS.

"WRITE ABORTED''

THIS IS REPORTED WHEN THE PROGRAM ABORTS A WRITE TO PROTECT THE BAD

SEQ 0025
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SECTOR FILES.

"'COULD NOT RETRIEVE DRIVE STATUS"

THIS 15 REPORTED JF THE GET STATUS COMMAND DOES NOT COMPLETE SuC-
CESSFLU' _Y WHEN THE STATUS IS REQUIRED TO REPORT AN ERROR.

"'OP] SET-NO DRIVE RESPONSE'’

THIS IS REPORTED AS THE RESULT WHEN THE GET STATUS COMMAND IS
OUT (OPI SETS) WHEN THAT COMMAND IS BEING USED IN THE EARLY
TO CHECK THE DRIVE INTERFACE.

"NO INTERRUPT ON CMND COMPLETE''

THIS IS REPORTED WHEN THE COMMAND SUCCESSFULLY COMPLETES BUT THE
CONTROLLER HAS NOT GENERATED AN INTERRUPT,

“ERR DID NOT CLEAR''
THIS IS REPORTED WHEN THE RESET COMMAND DOES NOT CLEAR THE CON-

TROLLER ERRORS. THIS IS A CONTROLER RELATED PROBLEM BUT IS REPORT-
ED IF SEEN IN THE DRIVE TEST PROGRAMS.

TIMED
TESTS

"DRV ERR IS NOT CLEARED'’

THIS IS REPORTED WHEN THE GET STATUS W/RESET COMMAND DOES NOT CLEAR
ALL DRIVE ERRORS.

"UNEXPECTED ERR''

THIS IS REPORTED WHEN THE CONTROLLER SENSES AN ERROR BUT NO ERROR
BITS ARE SET.

"BAD SEC FILE FMT ERR'

THIS IS REPORTED IF THE CONTENTS OF THE FILES DO NO CORRESPOND TO

}?g EXPECTED FORMAT. (REFER TO DEC STANDARD 144 FOR FORMAT SPECIF-

3.1.3 OTHER MESSAGES

2;?ER INFORMATION IS REPORTED UNDER VARIOUS CIRCUMSTANCES.  THESE

SEQ 0026
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"BAD SEC FILES NOT STRD. ALL SEC ASSUMED GOOD.''

THIS MESSAGE IS PRINTED WHEN A PARTICULAR TEST REQUIRES THE BAD
SECTOR FILES BUT THEY HAVE NOT BEEN STORED. THIS SITUATION WILL
OCCUR [F THIS TEST IS STARTED JUY OF THE NORMAL PROGRAM SEQUENCE OR
IF THE BAD SECTOR FILES COULD NOT BE READ.

"ERROR LIMIT EXCEEDED-UNIT DROPPED'
THIS IS REPORTED (WITH THE UNIT NUMBER) WHEN MORE THAN THE SPECI-
FIED NUMBER OF ERRORS (DEFAULT 20) HAVE OCCURED IN ANY SINGLE PASS.

EPROR HALTS

- e s - -

ERRGR HALTS ARE SUPPORTED PER DESCRIBED IN THE PREVIOUS SECTION
WITH /FLAG:HOE. THERE ARE NO OTHER HALTS.

PERFORMANCE AND PROGRESS REPORTS

G SRS AP EECE Ry IR YT TG T T

THIS PROGRAM WILL NOT GIVE ANY PERFORMANCE REPORTS.

PROGRESS REPORTS

el drdrie e e O -

THIS PROGRAM WI..L NOT GIVE ANY PROGRESS REPORTS.

DEVICE INFORMATION TABLES

GO EES SOOI G S

THE RL11/RLV11 CONTROLLER HAS THE FOLLOWING FOUR(4) REGISTERS FOR
CONTROL OF THE SUBSYSTEM.

RLCS - CONTRC!' AND STATUS REGISTER (XXXXX0)

- D T S A D S G W D G G s A D D G G A S S S S W T T W

BIT 15 - COMPOSITE ERROR

BIT 14 - DRIVE ERROR

BIT 13 - NON EXISTANT MEMORY ERROR

BIT 12 - HEADER NOT FOUND (WITH BIT 10 SET)
= DATA LATE (WITH BIT 10 CLEAR)

BIT 11 = HEADER CRC (WITH BIT 10 SET)

SEQ 0027



DATA CRC (WITH BIT 10 CLEAR)

BIT 10 - OPERATION INCOMPLETE

BIT 9/8 - DRIVE SELECT (0-3)

BIT 7 ~ CONTROLLER READY

BIT 6 = INTERRUPT ENABLE

BIT S - EXTENDED BUS ADDRESS (BIT 17)
BIT & - EXTENDED BUS ADDRESS (BIT 16)
BIT 3-1 - FUNCTION CODE

NOP (PDP=11) MAINT (LSI-11)
WRITE CHECK

GET DRIVE STATUS

SEEK

READ HEADER

WRITE DATA

READ DATA

READ WITHOUT HEMDER COMPARE

8IT 0O - DRIVE READY
RLBA - BUS ADDRESS REGISTER (XXXXX2)

NOWVESWN O

BITS 15-1 BUS ADDRESS OF DATA TRANSFER
BIT O SHOULD BE 0

RLDA ~ DISK ADDRESS REGISTER (XXXXX&)

BIT 15-7 -~ CYLINDER ADDRESS FOR TRANSFER
BIT 6 - SURFACE FOR TRANSFER
BIT 5-0 - SECTOR FOR TRANSFER (1-40.)

FOR SEEK FUNCTION

- A . S S G S S G S S S O T A A

BIT 15-7 - DIFFERENCE TO NEW CYLINDER
BIT 6-5 - MUST BE ZERC (0)

BIT & - SURFACE (O=UPPER, 1=LOWER)

BIT 3 - MUST BE ZERO (O)

BIT 2 ~ SEEK DIRECTION( 1=IN / 0=0UT )
BIT 1 - MUST BE ZERO (0)

BIT 0 - MUST BE ONE (1)

FOR GET STATUS FUNCTION

BIT 15-4 - [GNORED SHOULD BE ZERO (0)

c 3
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6.0

DRIVE RESET

MUST BE ZERO (
MUTT BE ONE (1
MUST BE ONE (1

RLMP - HULYIPURPOSE REGISTER

- g g g
Q=MW
[}

D)
)
)

BIT 15 ~ 0 - WORD COUNT (TWO'S COMPLEMENT)

FOR READ HEADER FUNCTION

BIT 15-~0 ~ DISK HEADER OF SECTOR (FIRST READ)

- ZERO WORD (SECOND READ)
- HEADER CRC (THIRD READ)

FOR GET STATUS FUNCTION

HAS DRIVE STATUS

BIT 15 - WRITE DATA ERROR
BIT 14 -~ CURRENT HEAD ERROR ((HE)
BIT 13 - WRITE LOCK STATUS (WL)
BIT 12 - SEEK TIME OUT (SKTO)
BIT 11 - SPIN ERROR (SPE)
BIT 10 - WRITE GATE ERROR (WGE)
BIT 9 - VOLUME CHECK (V()
BIT 8 - DRIVE SELECT ERROR (DSE)
BIT 7 - DRIVE TYPE IS RLO2 IF SET
BIT 6 - SURFACE (0=UPPPER, 1=LOWER)
BIT 5 - COVER OPEN
BIT 4 - HEADS HOME
BIT 3 - BRUSHES HOME
BIT 2-0 ~STATE BITS

= LOAD STATE

- SPIN UP

- BRUSH CYCLE

- LOAD HEADS

= SEEK = TRACK COUNTING
- SEEK - LINEAR MODE
UNLOAD HEADS

SPIN DOWN

NS W =IO

TEST SUMMARIES

0D 3
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SEQ 0029
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SEQ 09030
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TEST 1 BASIC INTERFACE TEST (PART 1)

LOAD IN DRIVE NUMBER. DO GET STATUS WITH RESET. [IF OP] SETS:
DRIVE INTERFACE IS DEAD
DRIVE COMMAND SHIFT REGISTER NOT LOADING/SHIFTING
MARKER DETEC.ION FAILED
DRIVE IS NOT SELECTING OR AC LOW IS SET

SYSTEM OR STATUS CLOCKS NOT OPERAT]ONAL
GET STATUS DETECTION FAILED.

IF INTERRUPT WITH NO OPI, CHECK STATUS RECEIVED. COVER OPEN
AND BRUSH HOME SHOULD BE SET. IF NOT:

BAD STATUS DATA LINE

BAD COVER SWITCH OR LOGIC

ORIVE COMMAND SHIFT REGISTER

BAD BRUSH HOME SWITCH OR LOGIC

CHECK WRITE LOCK STATUS BIT SET. IF NOT:
BAD SWITCH OR WRITE LOCK LOGIC
DRIVE COMMAND SHIFT REGISTER

CHECK STATE FOR 0. IF NOT:
BAD STATE ROM
DRIVE COMMAND SHIFT REGISTER

(HECK VOLUME CHECK RESET. IF NOT:
BAD RESET DETECTION
BAD VOGLUME CHECK LOGIC
DRIVE COMMAND SHIFT REGISTER

CHECK DRIVE ERROR RESET. IF NOT:

BAD DRIVE ERROR INTERFA(CE
SOME OTHER ERRJIR STUCK ON. REPORT WHICH ERROR.

NOTE:  THIS TEST IS EXECUTED ONLY IF PROGRAM OPERATION MODE 2
IS SELECTED, MANUAL INTERVENTION TESTING IS REQUESTED,
AND IS RUN IN FIRST PASS ONLY.
TEST 2 BASIC INTERFACE TEST (PART 2)
REQUEST OPERATOR TO CLOSE COVER AND RESET WRITE LOCK.
DO GET STATUS LOOP CHECKING IF (OVER OPEN OR WRITE LOCK

RESETS.  WAIT 15 SECONDS FOR BOTH TO CHANGE. IF NO CHANGE,
ASK OPERATOR TO TYPE CR If PROCEDURF WAS FOLLOWED.
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1F ONE CHANGED BUT NOT THE OTHER, REPORT WHICH FAILURE:
WRITE LOCK SWITCH OR LOGIC
(CR) COVER OPEN SWITCH OR LOGIC
DRIVE COMMAND SHIFT REGISTER
IF NEITHER CHANGED, REPORT BOTH FAILURES.
NOTE:  THIS TEST IS EXECUTED ONLY [F PROGRAM OPERATION MODE ?2
IS SELECTED, MANUAL INTERVENTION TESTING IS REQUESTED,
AND 1S RUN IN FIRST PASS ONLY.
TEST 3 HEAD LOADING TEST
REQUEST OPERATOR TO PRESS LOAD SWITCH.
DO GET STATUS LOOP CHECKING FOR STATE TO GO TO 1. WAIT 30
SECONDS FOR CHANGE. IF NO CHANGE, ASK OPERATOR TO CONF[RM
ACTION BY TYPING (R.
IF LOAD WAS PRESSED:

BAD STATE ROM
BAD LOAD SWITCH OR LOGIC

CHECK THAT STATE 1 REMAINS FOR LESS THAN 30 SECONDS. If NOT:
SPINDLE NOT TURNING OR TOO SLOW (AC SERVO)
SECTOR PULSE DETECTION OR LOGIC BAD
BAD CLOCK SHIFT REGISTER IN SPEED CONTROL
BAD DISK ON SPEED LOGIC
BAD STATE ROM
AND CHECK [F SPINUP TIMEOUT ERPOR SET. IF NOT:

BAD STATE ROM
BAD TIMEOUT DETECTION LOGIC

CHECK THAT STATE GOES TO 2 OR 3 (HHICH STATE DEPENDS ON WHETHER
THE DRIVE HAS A BRUSH). [F NOT:

BAD STATE ROM

IF THE DRIVE HAS A BRUSH, CHECK THAT BRUSH HOME [S RESET 5
SECONDS OR LESS AFTER STATE IS 2. IF NOT:

BAD BRUSH HOME SWITCH OR LOGIC
BAD BRUSH MOTOR (AC SERVO)

SEQ 0031
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SEQ 0032

WAIT 30 SECONDS FOR BRUSH HOME TO SET, [F NOT:

BAD AC SERVO
BAD SWITCH OR LATCH

CHECK THAT STATE HAS CHANGED TO 3. [IF NOT:
BAD STATE ROM
AFTER STATE IS 3, CHECK HEADS OUT IS SET. IF NOT:
BAD SWITCH
BAD SEEK CONTROL ROM
BAD VELOCITY ROM
BAD DC SERVO
CHECK IF DRIVE ERROR IS SET. |[F NOT:
BAD DRIVE ERROR LOGIC OR INTERFACE
WAIT 3G0 MS FOR STATE TO CHANGE TO &. IF IT DOESN'T CHANGE:
STATE ROM BAD
SEEK ROM
VEL ROM
GUARD BAND DETECTION
WAIT 15 MS FOR STATE TO CHANGE TO 5.
CHECK VOLUME CHECK IS SET. [IF NOT:
BAD VOLUME CHECK LOGIC
8 MS AFTER STATE GOES TO 5, DRIVE READY SHOULD SET. If NOT:
INTEGRATCR OR NULL DETECTION FAILURE
READY ONE SHOT BAD
ENABLE TIMEOUT H NOT SETTING OR COUNT LOGIC BAD
NOTE:  THIS TEST IS EXECUTED ONLY IF PROGRAM OPERATION MODE 2

IS SELECTED, MANUAL INTERVENTION TESTING IS REQUESTED,
AND IS RUN IN FIRST PASS ONLY.

TEST 4 HEAD UNLOADING TEST

CHECK DRIVE IS READY. [F NOT KEPORT AND ASK OPERATOR TO MAKE
DRIVE READY.

REQUEST OPERATOR TO UNLOAD DRIVE.
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SeEQ 0033

LOOP ON GET STATUS WAITING FOR STATE TO CHANGE TO 6. IF NO
CHANGE :

BAD STATE ROM
BAD SWIT(CH

WAIT 300 MS FOR STATE TO CHANGE TO 7. [IF NO CHANGE:
BAD STATE ROM

AFTER STATE IS 7, WAIT 30 SEC FOR STATE TO CHANGE TO STATE 0.
[f NO CHANGE:

NO BRAKING
BAD AC SERVO

:EggEST OPERATOR TO LOAD DRIVE. WAIT UNTIL DRIVE BECOMES

NOTE:  THIS TEST IS EXECUTED ONLY IF PROGRAM OPERATION MODE 2
IS SELECTED, MANUAL INTERVENTION TESTING IS REQUESTED.
AND IS RUN IN FIRST PASS ONLY.

TEST 5 DRIVE SELECT TEST

INSTRUCT THE OPERATOR TO REMOVE DRIVE ADDRESS PLUGS FROM ALL
DRIVES EXCEPT THE DRIVE UNDER TEST. ASK THAT CARRIAGE RETURN
BE TYPED WHEN DONE.

DO GET STATUS TO ADDRESS OF DRIVE UNDER TEST. CHECK THAT NO
ERRORS ARE REPORTED. DO GET STATUS TO ALL OTHER ADDRESSES AND
CHECK THAT OP1 SETS FOR ALL OTHER ADDRESSES.

DO GET STATUS TO ADDRESS OF NEXT SEQUENTIAL ADDRESS.  CHECK
THAT NO ERRORS ARE REPORTED. (PO GET STATUS TO ALL OTHER
ADDRESSES AND CHECK THAT OPl SETS.

REPEAT FOR ALL DRIVE ADDRESSES (0,1.,2,3 ~ 0 IS SEQUENTIAL
AFTER 3).

NOTE:  THIS TEST IS EXECUTED ONLY IF PROGRAM OPERATION MODE 2
IS SELECTED, DRIVE SELECT TESTING IS REQUESTED, AND [S
RUN IN FIRST PASS ONLY.

TEST 6 DRIVE SELECT ERROR TEST
REQUEST OPERATOR INSERT IDENTICAL ADDRESS PLUGS IN TWO DRIVES
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SEQ 0034

(MUST BE_ JDENTICAL TO NUMBER SPECIFIED EARLIER). REQUEST
OPERATOR TYPE CARRIAGE RETURN WHEN READY,

PROCEDURE WILL BE TO GET STATUS AND CHECK FOR DRIVE SELE
ERROR.  THEN RESET THAT DRIVE AND VERIFY THAT DRIVE SELE
ERROR IS NOT REPORTED AGAIN. WAIT 1 SECOND, THEN CHANGE DRI
SELECT TO A DIFFERENT NUMBER AND BACK AGAIN. DRIVE SELE
ERROR SHOULD SET AGAIN.

OPERATOR SHOULD SEE THE FAULT LIGHT ON ON BOTH DRIVES. IF
INDICATOR IS NOT SEEN ON A DRIVE:

DRIVE SELECT ERROR DETECTION IS BAD IN THAT DRIVE.

NOTE:  THIS TEST IS EXECUTED ONLY IF PROGRAM OPERATION MODE 2
IS SELECTED, DRIVE SELECT TESTING IS REQUESTED, AND IS
RUN IN FIRST PASS ONLY.

cr
cr1
VE
(7

TEST 7 INITIAL STATE TEST

INSTRUCT OPERATOR TO GO THROUGH A LOAD HEADS CYCLE 7O
INITIALIZE
THE TEST.

DO GET STATUS, WAIT FOR INTERRUPT.
IF OPI OCCURS:

DRIVE INTERFACE IS DEAD

DRIVE COMMAND SHIFT REGISTER NOT LOADING/SHIFTING
ORIVE IS NOT SELECTING OR AC LOw IS SET

SYSTEM OR STATUS CLOCKS NOT OPERATIONAL

GET STATUS DETECTION FAILED.

IF INTERRUPT OCCURS WITHOUT OPI, CHECK DRIVE READY. READY SET
682{%:&;5 HEADS ARE LOADED AND ARE TRACKING (POSITION

[F MANUAL INTERVENTION TESTS WERE RUN, CHECK THAT HEAD 0 IS
SELECTED. IF NOT:

DRIVE CYCLE UP DID NOT SELECT HEAD 0

IF DRIVE READY IS SET, CHECK STATUS MESSAGE RECEIVED. HEADS
OUT AND BRUSH HOME MUST BE SET. [IF NOT:

DRIVE COMMAND SHIFT REGISTER NOT LOADING/SHIFVING
HEADS OUT OR BRUSH HOME SWITCH OR ASSOCIATED
CIRCUITRY BAD
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STATUS DATA BAD

IF MANUAL INTERVENTION TESTS WERE RUN AND THIS IS THE FIRST
PASS (HECK THAT VOLUME CHECK AND DRIVE ERROR ARE SET.

CHECK ALL ERROR BITS ARE 0.
CHECK STATE IS 5. |IF NOT:
DRIVE COMMAND SHIFT REGISTER BAD

NOTE: THIS TEST IS EXECUTED IF PROGRAM MODE 2 IS SELECTED,
MANUAL INTERVENTION TESTING IS REQUESTED, AND IS RUN
IN FIRST PASS ONLY.

TEST B INITIAL RESET STATE TEST
DO GET STATUS HEAD SELECT = 0, WAIT FOR INTERRUPT.

DO GET STATUS WITH RESET, WAIT FOR INTERRUPT, BOTH DRIVE
ERROR AND VOLUME CHECK SHOULD NOW BE RESET. IF NOT:

RESET DETECTION, RESET ERROR, OR VOLUME CHECK FLOP
DRIVE COMMAND SHIFT REGISTER BAD
HEAD SELECTED BIT SHOULD STILL BE ZERO. IF NOT:

DRIVE COMMAND SHIFT REGISTER BAD
HEAD SELECT SHIFT REGISTER NOT LOADING

NOTE: THIS TEST IS EXECUTED IF PROGRAM MODE 2 IS SELECTED,
MANUAL INTERVENTION TESTING IS REQUESTED, &ND ]S RUN
IN FIRST PASS ONLY.
TEST 9 DRIVE READY TEST

DO SEEK WITH O DIFFERENCE, SIGN 0, HEAD 0. WAIT FOR
INTERRUPT. GET STATUS. CHECK STATE IS 5. [IF NOT:

DIFFERENCE COUNTER PICKING UP BITS
COUNTER CIRCUITRY IS NOT INDICATING O DIFFERENCE

(HECK DRIVE READY IS RESET. [IF NOT:
ENABLE TIMEOUT OR READY LATCH/ONE SHOT BAD

WAIT APPROX 8 MS FOR READY TO SET. IF IT TAKES LONGER OR
DOESN'T SET AT ALL:

BAD

SEQ 0035
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HEADS MAY HAVE MOVED (INTEGRATOR OR NULL DETECTION)
READY ONE SHOT FAILED

CHECK DRIVE ERROR DID NOT SET. IF IT SET, DO GET STATUS AND
REPORT WHICH ERKOR.

VERIFY HEAD SELECT IS ZERO.
TEST 10 SEEK SIGN SWITCH TEST

DO SEEK WITH DIFFERENCE O, SIGN 1, HEAD 0. WAIT FOR
INTERRUPT. GET STATUS AND CHECK STATE IS 5. [IF NOT:

COUNT ROM
DIFFERENCE COUNTER PICKING UP BITS
COUNTER CIRCUITRY IS NOT INDICATING O DIFFERENCE

VERIFY DRIVE IS NOT READY

WAIT APPROX 8 MS FOR READY TO SET, IF IT TAKES LONGER OR
DOESN'T SET AT ALL:

HEADS ARE MOVING (INTEGRATOR OR NULL DETECTION)
READY ONE SHOT FAILED
COUNT ROM

VERIFY DRIVE ERROR DID NOT SET

VERIFY HEAD SELECT IS ZERO.

230325§Eg%;? O DIFFERENCE, OPPOSITE SIGN, HEAD 0. REPEAT
TEST 11 HEAD ALIGNMENT SUPPORT ROUTINE

THIS TEST IS EXECUTED WHEN HEAD ALIGNMENT SUPPORT [S REQUESTED,

AND IN THE FIRST PASS ONLY.

A AAAAAAL A ARRAS Rl RiRltiddadldllsdii it dililitddillllilRisd]

NOTE:  THE NULL DETECTOR AND SEEK TIMEQCUT SHOULD BE
GROUNDED ON THOSE DRIVES WHICH LACK THE HEAD
SELECT TEST POINTS. THE TEST WILL NOT SWITCH
HEADS IF THERE IS A DRIVE FAULT.

IAAAAARARAARA2R2a 2R iRl 2ddd 2222 2020222 222222222220 )]

THIS TEST SELECTS THE DRIVE UNDER TEST AND LOOPS ON A GET
STATUS WITH RESET. THE WRITE LOCK BIT IS MONITORED AND WHEN

SEQ 0036



L 3
PAGE 37

SEQ 0037

WRiTE LOCK IS RESET HEAD O IS SELECTED AND WHEN WRITE LOCK IS
SET HEAD 1 ]S SELECTED. THIS WILL PERMIT THE HEADS YO BE
AL IGNED IN KEEPING WITH THE PRESENT HEAD ALIGNMENT PROCEDURE
WITHOUT RETURNING TO THE CONSOLE.

TYPING A CARRIAGE RETURN ON THE CONSOLE WILL TERMINATE THIS
TEST ON THE DORIVE UNDER TEST, BEFORE TERMINATING, THE TEST
WILL CHECK THAT WRITE LOCK IS RESET. IF NOT, THE OPERATOR
WILL BE REQUESTED TO RESET WRITE LOCK.

TEST 12 HEAD SWITCHING TEST

DO SEEK WITH O DIFFERENCE, SIGN 0, HEAD 1. WAIT FOR
INTERRUPT. GET STATUS AND CHECK STATE IS 5. IF NOT:

DIFFERENCE COUNTER IS PICKING UP BITS
ASSOCIATED CIRCUITRY IS BAD

VERIFY DRIVE READY RESET. [IF NOT:
ENABLE TIMEOUT OR READY LATCH/ONE SHOT BAD

WAIT APPROX 8 MS FOR READY TO SET. IF 1T TAKES LONGER OR
DOESN'T SET AT ALL:

HEADS ARE MOVING (INTEGRATOR OR NULL DETECTION) ‘
READY ONE SHOT FAILED
DRIVE CANNOT TRACK WITH THIS HEAD

VERIFY DRIVE ERROR DID NOT SET.

DO GET STATUS, CHECK HEAD SELECT IS CORRECT. [IF NOT:

HEAD SELECT REGISTER BAD
DRIVE COMMAND SHIFT REGISTER BAD

?gs§§EK WiTH O DIFFERENCE, SIGN O, HEAD 0. REPEAT ABOVE
TEST 13 READ HEADER TEST (PART 1)

DO SEEK WITH DIFFERENCE 0O, HEAD O, SIGN 0. WAIT FOR INTERRUPT
AND WAIT FOR DRIVE READY.

DO READ HEADER, WAIT FOR INTERRUPT.
C(HECK IF HEADER CRC ERROR SET. [IF SET:
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READ/WRITE BOARD BAD
READ DATA LINE BAD

E?E§STIF BIT 6 OF WORD 1 [S SAME AS HEAD SELECT BIT [N STATUS.

HEADS ARE SWITCHED (CABLE)
HEAD SELECT LOGIC

IF MANUAL INTERVENTION TESTS WERE RUN AND HEAD ALIGNMENT TESTS
WERE NOT RUN, CHECK THAT HEADER WORD O INDICATES HEADS ARE
POSITIONED OVER CYLINDER Q. STORE HEADER WORD 1.

REPEAT TESTS USING HEAD 1.

CHECK THAT CYLINDER PORTION OF STORED HEADER WORD 1 [S THE
SAME AS HEADER WORD 1 OF THIS HEADER. IF NOT:

HEADS ARE MISALIGNED

TEST 14 READ HEADER TEST (PART 2)

DO SEEK WITH DIFFERENCE 0O, SIGN O, HEAD 0. WAIT FOR
INTERRUPT. WAIT FOR READY.

ggAgo CONSECUTIVE READ HEADER, STORE 3 HEADER WORDS AFTER EACH

CHECK ALL HEADERS FOR SEQUENCE AND CONTENT (WORD 2 ALL ZERO,
BIT 15 WORD 1 AND 3 IS 0, HS BIT WORD 1 IS 0). IF NOT:

BAD READ/WRITE BOARD
BAD PACK

DO SEEK WiTH DIFFERENCE O, SIGN O, HEAD 1. REPEAT ABOVE TEST
FOR HEAD 1.

TEST 15 DIFFERENCE OF 1 SEEK TEST (PART 1)

DO READ HEADER, WAIT FOR INTERRUPT., STORE WORD 1 OF HEADER.
DO SEEK WITH DIFFERENCE OF 1, HEAD 0. IF CYLINDER OF STORED
HEADER WORD IS NOT 255 THEN SIGN BIT 1, ELSE SIGN BIT 0. WAIT
FOR INTERRUPT.

DO GET STATUS, WAIT FOR INTERRUPT. (HECK STATE IS 4. [IF NOT:

DRIVE COMMAND SHIFT REGISTER BAD
DIFFERENCE REGISTER DROPPED BI1T
STATE ROM FAILED

SEQ@ 0038
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SEQ 0039

WAIT APPROX 20 MS. DO GET STATUS, WAIT FOR INTERRUPT CHECK
STATE IS 5. IF NOT:

DIFFERENCE REGISTER NOT COUNTING
COUNT PULSE NOT GENERATED (COUNT LOGIC)
SEEK ROM FAILED
FAILURE IN DC SERVO
NO TACH FEEDBACK
WAIT APPROX 5 MS LONGER. TEST DRIVE READY. [IF SET:
FAILURE IN READY LATCH OR INTEGRATOR
WAIT APPROX 5 MS LONGER. TEST READY. [IF RESET:

FAILURE IN INTEGRATOR
UNEXPECTED GUARD BAND DETECTED

DO SEEK WITH DIFFERENCE 1, OPPOSITE SIGN, HEAD 0. REPEAT ALL
TESTS AS ABOVE.

REPEAT TEST USING HEAD 1.

NOTE:  THIS TEST IS PERFORMED AT THE CYLINDER POSITION FOUND
IN THE ORIVE WHEN THE TEST EXECUTES. CHOOSING A
SINGLE SURFACE WILL LIMIT TESTING TO THAT SURFACE.

TEST 16 DIFFERENCE OF 1 SEEK TEST (PART 2)

DO READ HEADER, WAIT FOR INTERRUPT. STORE WORD 1 OF HEADER.

DO SEEK WITH DIFFERENCE OF 1, HEAD 0. IF CYLINLER OF STORED

HEADER WORD IS NOT ‘“‘HILIMIT'® THEN SIGN BIT 1, ELSE SIGN BIT 0.

WAIT FOR INTERRUPT, WAIT FOR DRIVE READY.

DO READ HEADER, WAIT FOR INTERRUPT. C(OMPARE CYLINDER OF THIS
HEADER WITH C(YLINDER OF STORED HEADER FOR DIFFERENCE OF ONE.

IF NOT:
COUNT LOGIC BAD
INTEGRATOR FAILED .
ﬁg%CK THAT HEADS MOVED FORWARD OR REVERSE AS EXPECTED. IF

SEEK ROM FAILED

DO SEEK WITH DIFFERENCE OF 1, OPPOSITE SIGN, HEAD 0.  REPEAT
ALL TESTS AS ABOVE.
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REPEAT TEST USING HEAD 1.

NOTE:  THIS TEST IS PERFORMED AT THE CYLINDER POSITION FOUND
IN THE DRIVE WHEN THE TEST EXECUTES. CHOOSING A
SINGLE SURFACE WILL LIMIT TESTING TO THAT SURFACE.

SEG 0040
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002062

002066
002070
002072
002074
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002102

000001
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000001
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000001
000000
000000

000C00
016364
000000
002122
104035
000000
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HEADER
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WORD  LSSW
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.WORD 0
MWORD 0
.WORD O
LWORD O
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0AD

e o
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SEQ 004
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002130
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