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GENERAL INFORMATION

oVl STRUCTURE OF PROGRAM

THIS DIAGNOSTIC OCCUPIES 14.5K WORDS OF MEMORY AND 1S COMPATIBLE WITH
BOTH XXDP AND ACT, 1T CAN BE RUN STANDALONE UNDER XXDP, AND CAN BE (HA-
INED UNDER xXDP, ACT AND APT IN ACT MODE (SEE ''CREATE CORE IMAGE'' (OM-
MAND BELOW FOR DETAILS OF CHAINING PROCEDURE). IT IS A SINGLE PROGRAM
FROM THE STANDPOINT OF THE DIAGNOSTIC USER, BUT WE HAVE INCORPORATED
INTO IT A CONTROL MODULE WHICH WILL LATER BE RELEASED INDEPENDENTLY AS A
DIAGNOSTIC SUPERVISOR.

WHEN THIS DIAGNOSTIC IS STARTED AT ADDRESS 200, CONTROL GOES FIRST 10
THE SUPERVISOR PORTION, WHICH WILL ASK CERTAIN ""HARD (ORE'" QUESTIONS
ABOUT THE ENVIRONMENT. THEN IT WILL ENTER COMMAND MODE, INDICATED BY A
PROMPT CHARACTER (DS B>). AT COMMAND MODE THE OPERATOR MAY ENTER ANY Of
SEVERAL COMMANDS AS DESCRIBED BELOW.

THE SUPERVISGR CODING FOLLOWS IMMEDIATELY THE DIAGNOSTIC TEST CODING,
BUT THE SUPERVISOR LISTING HAS BEEN SUPPRESSED FOR GENERAL DISTRIBUTION.
A LIMITED DISTRIBUTION HAS BEEN MADE TO FIELD SERVICE OF THE SUPERVISOR
AE:EHBLY LISTING, AND IT MAY BE CONSULTED IN EVENT OF A SOf TWARE PROB-
LEM.,

® DIAGNOSTIC INFORMATION

TH]S PROGRAM TESTS AND EXERCISES RLO1/02 DISK DRIVES RLI11/RLVI1 (ON-
TROLLERS (& DRIVES PER CONTROLLER). THE ENTIRE PROGRAM ]S RUN ON THE
FIRST DRIVE BEFORE STARTING ON THE SECOND. THE PROGRAM STARTS BY TEST=-
ING THE SIMPLEST FUNCTIONS FIRST USING THE LOGIC TESTED IN EARLIER TESTS
TO TEST MORE COMPLEX FUNCTIONS.

THIS PROGRAM FIRST TESTS THE RLO1/02 INTERFACE AND BASIC DRIVE LOGIC.
IT THEN BEGINS TESTING THE SEEK OPERATIONS USING SINGLE DIFFERENCES,
PROCEEDING INTO SEEKS OF GREATER DIFFERENCES. SEEK TIMING IS DONE AFTER
THE SEEK LOGIC HAS BEEN TESTED.

DATA TRANSFERS ARE DONE AFTER ALL THE SEEK TESTS., THE FIRST DATA
TRANSFER IS READING OF THE BAD SECTOR FILES WHICH ARE STORED AND USED
LATER TO PREVENT TESTING ON BAD SECTORS. FOLLOWING DATA READ AND WRITE
IE?TéNg. TEE PROGRAM TESTS FOR OVERWRITE PROBLEMS AND ADJACENT CYLINDER
INTERFERENCE.

SEEx TIMING, ROTATIONAL TIMING, AND WRITE LOCx CATA PROTECTION ARE DOCNE
I# MANUAL INTERVENTION IS REQUESTED.

SYSTEM REQUIREMENTS

SEG 0003
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1.2.1 HARDWARE REQUIREMENTS

* PDP=11/0S1=11 PROCESSOR WITH 16K OR MCRE Of MEMORY
* (ONSOLE DEVICE (LA30,LA36,VIS0,ETC.)

* 1 OR 2 RLT1/RLVIT CONTROLLER\S) WITH:
; 1=-8 RLO} EEIVES WITH RLOTK CARTRIDGES CONTAINING A "BAD SECTOR
1=8 RL?? gRlVES WITH RLOZK CARTRIDGES CONTAINING A 'BAD SE(TOR
L

; * kW11P, xW1lL (DPTIONAL)
* LINE PRINTER (OPTIONAL)

2.2 SOF TWARE REQUIREMENTS

CZRLJAO RLO1/02 DRIVE TEST PART 2 (FORMERLY C(ZRLDBO)

1e3 RELATED DOCUMENTS AND STANDARDS

s @S- e e -

RLO1702 USERS MANUAL (EK=RLO1/02-PG=PRE)
XXDP USERS MANUAL

1.6 DIAGNOSTIC HIERARCY PRERFOU]SITES

1HEVRLOI/02 SUBSYSTEM SHOULD HAVE SUCCESSFULLY RUN THE FOLLOWING PRO-

GF AMS :
CVRLAAOD RLV11 RLOY DISKLESS TEST (RLV11 ONLY)
CZRLGAO RLTT/RLVIY RLO1T/02 CONTROLLER TEST (PART 1)
(ZRLHAD RLTIT/RLVTT RLO1/02 CONTROLLER TEST (PART 2)
CZRLIAO RLO1/02 DRIVE TEST (PART 1)
1.9 ASSUMPT JONS

THE HARDWARE OTHER THAN THE RLO1/02 SUBSYSTEM [S ASSUMED TO WORK PROPER-
LY. FALSE ERRORS MAY BE REPORTED ]f THE PROCESSOR, ETC., DO NOT FUNC(C-
TION PROPERLY.

2.0 OPERATING INSTRUCTJONS

SEQ 0004
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HOW TO RUN THIS DIAGNOSTIC
ol THE SIX STEPS OF EXECUTION

THIS DIAGNOSTIC SHOULD BE LOADED AND STARTED USING NORMAL XXDP PROCE-
DURES. THE START (OMMAND SHOULD NOT SPECIFY AN ADDRESS, BECAUSE THE Di-
AGNOSTIC HAS THE PROPER TRANSFER ADDRESS CODED INTO 17.

WHEN THIS 6thNOS‘IC IS STARTED, THE FOLLOWING STEPS wiLL OCCUR:

L AR AR R AR BS

* STEP 1 »

tEREERTRERY

N\
A SHORT SERIES OF -'"HARD(ORE QUESTIONS'' WlLL BE ASKED:

QUESTION MEANING
L=CLK (L) N ? 1S THERE AN L=CLOCK?
P=CLK (L) N ? all s T
SOMZ (L) N ? IS THE POWER SO CYCLES (EUROPE)?
LS] (L) N ? 1S MACHINE AN LSI?
LPT (L) N ? 1S THERE A LINE PRINTER?
MEM (K) (D) 16 ? HOW MANY K OF MEMORY ARE THERE?
THE DEFAULTS (SHOWN AFTER EACH QUESTION) CAN BE SELECTED BY HITTING CAR=- ..

RIAGE RETURN, IT IS POSSIBLE THAT NOT ALL OF THE GUESTIONS WILL BE
ASKED: FOR EXAMPLE, IF YOUu SAY ''YES' TO THE L=-CLOCK QUESTION, THE
P=CLOCK QUESTION WILL NOT BE ASKED.

IF NEITHER P OR L (LOCK ARE ANSWERED YES THE OPERATOR WwiLL BE ASKED 10
TYPE TWO CHARACTERS & SECONDS APART.

I AR RS R RS

« STEP 2

TReRERRNERY

WHEN YOU HAVE ANSWERED ALL THE HARDCORE QUESTIONS, THE DIAGNOSTIC WlLL
ISSUE THE PROMPT *'DS=B>'', FROM THIS POINT UNTIL THE TIME WHEN YOU RES-
TART XXDP, YOU WILL BE TALKING TO THE DIAGNOSTIC, NOT «XDP. 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'® (OMMAND, WHICH YOU ALREADY ISSUED IN RESPONSE TO THE
XXDP DOV PROMPT. THIS "'START'' COMMAND CAN TAKE A NUMBER OF SWITCHES AND
FLAGS (ALL OPT]ONAL) AND THE DETAILS OF THESE ARE SET FORTH IN "°2.% DE-
TAILS OF (OMMANDS AND SYNTAX'', HOWEVER, IN ORDER TO USE THL PROGRAM,
ALL YOU NEED 10 SAY ]S SOMETHING LIKE THIS:
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STA/PASS: 1/7FLAGS : HOE
THINGS TO NOTE MERE:

1. ONLY THE FIRST THREE C(HMARACTERS OF TwlS OR ANY (OMMAND AT  THE
‘DS=8>"" LEVEL NEED 10 BE TYPED.

2. THE ""PASS" SWIT(H SPECIFIES HOW MANY PASSES YOU DESIRE., A PASS
(ONSISTS OF RUNNING THE FULL DIAGNOSTIC AGAINST ALL UNITS BEING
TESTED (THMIS WILL BE EXPLAINED SHORTLY), ONE PASS 1S SPECIFIED
IN THE ABOVE EXAMPLE.

. THE "'FLAGS' SWITCH MAY SPECIFY ANY OF A NUMBER (OF FLAGS, ®uUT
THE MAIN USEFUL ONES ARE:

LOE LOOP ON ERROR
HOE HALT ON ERROR
IER INHIBIT ERROR PRINTOUT
THE HOE FLAG IS SPECIFIED IN THE ABOVE EXAMPLE (Wwf"(L SEE Wiy
SHORTLY) .
treseRer e
« STEP 3 »

fRReRRNOERY

WHEN YOU HAVE TYPED IN A "'START'' (OMMAND, THE DIAGNOSTIC Wil (DOME RA‘«x
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 UNIT1S DEPENDS ON THE TARGET DEv-
ICE  OF TwkE DIAGNOSTIC. FOR EXAMPLE, IF THE DIAGNOSTIC IS DIRECTED AT A
DISK DRIVE, THEN THE NUMBER OF UNITS WOULD BE THE NUMBER Of DRIVES TO BE
TESTED.,  WHEREAS |F THE DIAGNOSTIC WAS DIRECTED AT THE DISk CONTROLLER,
THEN THE NUMBER OF UNITS WOULD BE THE NUMBER OF CONTROLLERS. THE TARGET
DEVICE OF A DIAGNOSTIC (AN ALWAYS BE DETERMINED BY INSPECTING THE
"'HEADER'® STATEMENT NEAR THE BEGINNING OF THE SOURCE CODE. ONE OF THE
OPERQ??S OF THIS ""MEADER'® STATEMENT SHOULD BE TwWF DEVICE TYPE OF TME D]~
AGNOD Ls

SEQ 00Cé
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tTTReTRRERRRY

¢ STEP & »

teeeRERRYSE

WHEN YOU HAVE TYPED IN THE NUMBER OF UNITS 70 BE TESTED, THE DIAGNCSTIC
WitL ASK YGU THE "'HMARDWARE QUESTIONS''. THE ANSWERS TO THESE QUESTIONS
ARE USED T0 BUILD TABLES IN C(ORE, CALLED ''MARDWARE P-TABLES'. ONE
HARDWARE P-TABLE WiLL BE BUILT FOR EACH UNIT T0O BE TESTED.

THERE ARE SEVERAL HARDWARE QUESTIONS AND THE ENTIRE SERIES WwliL BE POSED
N TIMES, WHERE N ]S 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 AD-
DRESSES: INSTEAD, THEY WILL ASK THE OPERATOR FOR ALL THE INFORMATION
THEY NEED TO TEST THE DEVICE.

LA R R R SRS

« STEP 5 «

TR TAOEY

AFTER YOU HAVE ANSWERED ALL THE HARDWARE QUESTIONS (SEC 2.5) FOR ALL THE
UNITS, YOU WILL BE ASKED ‘'CHANGE SwW?'" IF YOU WANT TO BE ASKED THE
SOF TWARE QUESTIONS THAT DETERMINE THE BEHAVIOR OF THIS PROGRAM, TYPE
"Y', IF YOU WANT TD TAKE ALL THE DEFAULTS TO THESE QUESTIONS, TYPE ''N'',
1f YOU TYPE "Y' YOU WILL BE ASKED THE SOf TWARE 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 CF
UNITS TO BE TESTED.

R RER RN

* STEP 6 ¢

FERARETRTRERDY

AFTER YOU HAVE ANSWERED THE SOFTWARE QUESTIONS, THE DIAGNOSTIC WILL
BEGIN T0 EXECUTE THE HARDWARE TEST CODE. THERE ARE SEVERAL THINGS THAT
(AN HAPPEN NEXT, DEPENDING ON WHETHER A HARDWARE ERROR IS5 ENCOUNTERED
AND ALSO ON WHAT SWITCH VALUES YOU SELECTED ON THE START COMMAND,
CONSIDER THE POSSIBILITIES:

'. IF NO ERROR 1S ENCOUNTERED, THEN THE DIAGNOSTIC Wl
ECUTE THE DQESIRED NUMBER OF PASSES AND RETURN 10
(PROMPT [S=-B>).

SIMPLY Ex=-

LL
COMMAND MODE

inc e e

SEQ 0007
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2. 1F AN ERROR 1S ENCOUNTERED, THEN ONE OF THREE THINGS HAPPENS,
DEPENDING ON THE SETTINGS OF THE HOE AND LOE FLAGS.
WOE SET: THE ERROR WILL BE REPORTED ON THE CONSOLE AND THE CI=-
AGNOSTIC WILL RETURN TO COMMAND MODE .
LOE SET: THE DIAGNOSTIC WILL LOOP ENDLESSLY ON THE BLOCK OFf
CODE THAT DETECTED THE ERROR.
NEITHER HOE NOR LOE SET: THE ERROR WILL BE REPORTED ON THE
ES:ESLE AND NORMAL EXECUTION WILL RESUME AS IF NO ERROR HAD OC-

2.1.2 SAMPLE RUN=THROUGH

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

IF AN ERROR 1S ENCOUNTERED, THE ERROR WILL BE REPORTED AND THE PROMPT
WitL BE REISSUED (BECAUSE THE HOE FLAG IS SET). AT THIS POINT THERE ARE
FOUR DIFFERENT WAYS YOU CAN GET THE PROGRAM GOING AGAIN:

1. ISSUE ANOTHER °"'START'' COMMAND (THUS GOING THRU ALL OF STEPS 2,
3, 4, S, AND 6 AGAIN)

ISSUE A "'RESTART'® COMMAND (SAME AS START C(OMMAND EXCEPT THAT
THE HARDWARE QUESTIONS ARE NOT ASKED)

ISSUE A "'CONTINUE'' COMMAND (EXECUTION W!LL RESUME AT THE BEGIN-
NING OF THE PARTICULAR HARDWARE TEST (MOST DIAGNOSTICS CONSIST
OF A NUMBER OF THESE) THAT T WAS IN WHEN THE ERROR HALT OC-
CURED. NO QUESTIONS ASKED.

4. ISSUE A "'PROCEED'' COMMAND: EXECUTION WILL RESUME AT THE IN-
STRUCTION FOLLOWING THE ERROR REPORT (THIS 1S A SPECIAL COMMAND
AND CAN BE ISSUEC ONLY AT A HALIT

THE MOST TYPICAL  THING TO DO HERE IS TO ISSUE THE PROCEED, BUT WITH DIF-
FERENT FLAG SETTINGS. PROBABLY YOU WOULD WANT TO SAY:

PRO/FLAGS: TER:LOE :HOE=0

no
.

N
.

g

SEQ 0008
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1S WILL DO THE FOLLOWING:
1. TUKN ON THE iER CINKIBIT ERROR PRINTOUT) FLAG
2. TURN ON THE LOE FLAG
3. TURN OFF THE HOE FLAG
L. RESUME EXECUTION AT INSTRUCTION AFTER ERROR REPORT
12 L1100 00,8 L B30 01 O w1 100 Mo, 1
THE ERROR OR SCOPE 11 OR WHATEVER.
WHEN YOU'VE SEEN ENOUGH, YOU MAY WIT CONTROL/C. THIS WILL TAKE YOU OUT
OF TWE LOOP AND PUT Y0U'BACK INTO COMMAND MODE . 10U NOW WAVE THREE (WO~
1. START
2. RESTART
3. CONTINUE

LET'S SAY YOU'VE REPAIRED THE DEFECT FOUND ABCVE AND WANT 10 FINISH RUN-
NING THE DIAGNOSTIC. YOU wWOULD TYPE

CON/FLAGS:HOE : IER=0:L0E=0
THIS WwiLL RESTORE THE FLAGS TO THEIR ORIGINAL VALUES AND RESUME EXE(U-
TION AT THE BEGINNING OF THE HARDWARE TEST YOU WERE IN. [F THE ERROR
DOES NCT RECUR, THE EXECUTION WiLL FLOW RIGHT ON THRU TO THE NEXT ERROR
OR TO END OF PASS.

1f AY'END OF PASS YOU WANT 10 RUN THE DIAGNOSTIC AGAIN, YOU HAVE TwO
(HOICES:

1. STARI
2. RESTARI

YOU WCULD (HOOSE ONE, DEPENDING ON WHETHER YOU WANTED TO ANSWER  TwE
HAKDWARE QUESTIONS AGAIN.
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THE FuLL PRINT=0UT FROM THE ABOVE DIALOGUE MIGHT (OUK LIKE THIS
(O=0OPERATOR, D=DIAGNOSTIC):

BY
WHOM
ENTERED
R CZRLJA
CIRLJ
L=CLK (L) N ? ¥ ,0
S0MZ (L) N ?
LS] (L) N?
LPT (L) N ?
MEM (x) (D) 16 ?
DS=B>STA/PASS: 1/FLAGS : HOE .0
& UNITS (D) 72 2 .0
UNIT 1
RLTT (L) v ? .

BUS ADDRESS (0) 17440C ?
VECTOR (0) 160 ?’

DRIVE (0) 0 ?

DRIVE TYPE = RLOY (L) v ?
BR LEVEL (0) § ?

UNIT 2

RLIT (L) v ?

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

DRIVE (0) 0 ? 1

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

(HANGE SW (L) ? N

- - - - -

O OO0O0000

(N=RLO?2)

- - -

O O O0O0O0O000 OO0V © O OO0 < o
-
OO0 O0O0o

(ZRLJ HRD ERR 00004 T1ST 003 SuB 002 P(:004130
ERR HLT

DS=B>PRO/FLAGS: 1ER:LOE :HOE=0 0.0

R RR Rt tRRd Rt Rt RN Rt RRRR R RRRARRRRORRRRRERTY

AT THIS POINT THE DIAGNOSTIC IS LOOPING ON THE
ERROR WITHOUT PRINTING ANYTHING. YOU CAN SCOPE
TME ERROR UNTJL YOU HAVE LOCATED IT, THEN *( OUT

AR EAR R R SRR R R R R RN RRRAR R NN
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a 0
DS=B>CON/FLAGS:HOE : JER:LOE=0 0.0
(HANGE Sw (L) ? N D.0
CI%LJ EOP 1 D

g #

DS=B>RESTART/PASS:1 _ 0.0
(HANGE SW (L) ? N D.0

- - S e
- e e
-G Em oo

THE DIAGNOSTIC AS RECEIVED FROM RELEASE ENGINEERING CANNOT BE RUN IN
(HAIN MODE. THAT IS WHY IT BEARS THE EXTENSION “BIN'' INSTEAD OF *'BIC'.
THERE IS A WAY, HOWEVER, TO CREATE A CHAINABLE PROGRAM FROM WHAT YOU'VE
GOT.

IT CONSISTS OF RUNNING THE PROGRAM WITH THE SPECIAL COMMAND "'CCI'" ISSUED
WHERE YOU WOULD NORMALLY ISSUE A START COMMAND (TO THE PROMPT DS-B>.
THIS COMMAND CAUSES THE DJAGNOSTIC TO GO THRU ALL THE QUESTIONS AND
ANSWERS AND THEN TO HALT, JUST WHERE IT WOULD ORDINARILY BEGIN EXECUTION
OF THE HARDWARE TEST CODE. AT THIS POINT YOU CAN DUMP THE PROGRAM AS [T
SITS IN CORE TO THE LOAD MEDIUM, WITH THE NEW EXTENSION "BIC".

HERE 1S A SAMPLE DIALOGUE TO ACCOMPLISH THIS:

.R UPD2

RESTART:  XXXXXX

*(LR

*LOAD DIAG.BIN

XFER:200 CORE:0,60602
*START 200

L=CLK (L) N ?
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DS=B>((C]
UNITS (D) ? 4

CHANGE SW (L) ? N
PTAB END: 60632

L AAA AL RSS2 RE]

*AT THIS POINT THE MACHINE HALTS AND+
*YOU MUST RESTART AT ADDRESS XXXXXX*

I AA AR AR T ]

*H]1(ORE 60632
CORE: 0,60632
*DUMP DKO: DIAG.BIC

THE RESULT OF DOING THIS IS THAT YOU CAN NOW BUILD AN XXDP (HAIN FILE
CONTAINING THE XXDP COMMAND

.R DIAG.BIC

AND THE DJAGNOSTIC wiLL EXECUTE WITHOUT MANUAL INTERVENTION, USING THE
ANSWERS THAT YOU GAVE 1T WHEN YOU DID THE CCI COMMAND.




DETAILS OF COMMANDS AND SYNTAX

2.5, TABLE OF COMMAND VALIDITY

THERE ARE FOLR WAYS OF ENTERING DIAGNOSTIC COMMAND MODE, AND DIFFERENT
SUBSETS OF THE DIAG COMMAND SET ARE AVAILABLE WITH EACH:

HOW ENTERED

s OPERATOR ENTERED °"RUN DIAG'
2. DIAGNOSTIC HAS FINISHED ALL
ITS REQUESTED PASSES

s OPERATOR INTERRUPTED THE
DIAGNOSTIC WITH CTRL/C

4. AN ERROR WAS ENCOUNTERED
WiTH THE HOE FLAG SET SET

ol COMMAND SYNTAX

LEGAL COMMANDS

START
PRINT
DISPLAY
FLAGS
LFLAGS

START
RESTART
PRINT
DISPLAY
FLAGS
ZFLAGS

START
RESTART
CONTINUE
PRINT
DISPLAY
FLAGS
LFLAGS

START
RESTART
CONTINUE
PROCEED
PRINT
DISPLAY
FLAGS
ZFLAGS

ttdredtttetRRtRRRRRRRORRORRARRRRRARRRRRRORRORRRRERRRRRIRORORORRROOEYROOY

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

'"'."."..."..""'l't."ll’.'ll"l.l"t'.'.'.'l.""""!'l"'."'

THE DIAGNOSTIC IN CORE IS EXECUTED IN ACCORDANCE WITH THE SWITCHES SPEC-

1# JED. THE MESSAGE ''# UNITS?'" IS PRINTED.

THE START COMMAND MAY BE !S-

CUED WHEN DIAGNOSTIC COMMAND MODE HAS BEEN ENTERED VvIA ONE OF THE FOL-
(OWING: A) OPERATOR TYPED ''RUN DIAGNOSTIC' B) DIAGNOSTIC FINISHED EXE~

SEQ 0013
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(UTING () ERROR WAS ENCOUNTERED WiTH HMOE FLAG SET D) OPERATOR ENTERED
CONTROL/C.  AFTER THE OPERATOR RESPONDS TO “'# UNITS?', THE HARDWARE D]~
ALOGU: IS INITIATED., WHEN I IS COMPLETED, THE QUESTIONS °‘‘CHANGE Sw?''
1S 155UED, AND THE ANSWERS, IF GIVEN, BECOME THE NEwW DEFAULTS.
THEREFORE |1 IS NECESSARY TO RELOAD THE PROGRAM IN ORDER TO RETURN IO
THE LOAD DEFAULTS.

THE SWITCH ARGUMENTS ARE AS FOLLOWS:

TEST=LIST™ IS A SEQUENCE OF DECIMAL NUMBERS (1:2 ETC.) OR RANGES OF DE-
CIMAL NUMBERS (1-5:8-10 ETC.) THAT SPECIFY THE TESTS TO BE EXECUTED.
THE NUMBERS ARE SEPARATED BY COLONS. THE NUMBERS RANGE FROM 1 10O THE
LARGEST TEST NUMBER IN THE DIAGNOSTIC. THEY MAY BE SPECIFIED IN ANY
ORDER. TESTS WlLL BE EXECUTED IN NUMERICAL ORDER REGARDLESS OF THE
ORDER OF SPECIFICATION. THE DEFAULT IS TO EXECUTE ALL TESTS.

“PASS=CNT'' IS A DECIMAL NUMBER INDICATING THE DESIRED NUMBER OF PASSES.
A PASS 1S DEFINED AS THE EXECUTION OF THE FuULL DIAGNOSTIC (ALL SELECTED
TESTS) AGAINST ALL UNITS SUBMITTED. THE DEFAULT IS NON-ENDING TEST EXE-
CUTION.  "'FLAG=LIST"" 1S 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
IS ENCOUNTERED

LOE LOOP ON ERROR, CAUSING THE DIAGNOSTIC TO LOOP CONTINUOUSLY W]TH-
IN THE SMALLEST DEFINED BLOCK OF CODING (SEGMENT, SUBTEST, OR
TEST) CONTAINING THE ERROR

IER INHIBIT ERROR REPORTING

IBE INHIBIT BASIC ERROR REPORTS

IXE INHIBIT EXTENDED ERROR REPORTS

PR]I DIRECT ALL MESSAGES TO A LINE PRINTER

PNT PRINT NUMBER OF TEST BEING EXECUTED

BOE BELL ON ERROR

UAM RUN IN UNATTENDED MODE, BYPASSING MANUAL INTERVENTION TESTS

ISR INMIBIT STATISTICAL REPORTS

IDU INKWIBIT DROPPING OF UNITS BY DIAGNOSTIC

SEQ 0014
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THE FLAGS NAMED OR EQUATED TO 1 ARE SET, THOSE EQUATED TO O ARE CLEARED.
A FLAG NOT SPECIFIED IS CLEARED. IF THE FLAGS SWITCH IS NOT GIVEN ALL
FLAGS ARE CLEARED.

"EOP=INCR'* IS A DECIMAL NUMBER INDICATING HOW OFTEN (IN TERMS OF PASSES)
IT IS DESIRED THAT THE END OF PASS MESSAGE BE PRINTED. THE DEFAULT IS
AT THE END OF EVERY PASS,

TR R R RN R R RN R R R R RN R R R R R PR RN AR R R P RN RRRROEROTERTOERTRRTEROERTRTRTOETRROETRRORTRARRTROETRERRTR

RES%{AR};4TES1:TEST-LlSTIPASS:PASS-(NY/FLAGS:FLAG-LIST/EOP:EOP-INCR/UN]IS
:UNIT=L

AR AR A AR AR ARl Rl iR RSl R 2R R 2222 ]

THE DIAGNOSTIC IN CORE 1S EXECUTED IN ACCORDANCE WITH THE SWITCHES SPE(-
IF1ED. HOWEVER, NEW ‘''P-TABLES'' ARE NOT BUILT. [INSTEAD, THE ONES IN
CORE ARE USED.

THE QUESTION '‘CHANGE SW?'" 1S ASKED AND THE ANSWERS GIVEN BECOME THE NEW
DEFAULTS. THE COMMAND MAY BE ISSUED WHEN COMAND MODE HAS BEEN ENTERED
VIA A) DIAGNOSTIC IS FINISHED B) HALT ON ERROR C) CONTROL/C.

THE SWITCH ARGUMENTS ARE AS IN THE START COMMAND EXCEPT:

1. "UNIT=LIST'" IS A SEQUENCE OF LOGICAL UNIT NUMBERS RANGING FROM
1 THRU N (N = NUMBER OF UNITS BEING TESTED) SPECIFYING WHICH
UNITS ARE TO BE TESTED. THE LOGICAL UNIT NUMBER DESIGNATES THE
POSITION OF THE P-TABLE IN CORE, ACCORDING TO THE ORDER IN
WHICH THEY WERE BUILT. 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 OPERATOR (OMMAND'', THE
EFFECT OF THE UNIT=LIST LASTS UNTIL THE NEXT START (WHERE [T 1S
AUTOMATICALLY RESET TO "ALL'') OR THE NEXT RESTART.

. ALL UNSPECIFIED FLAG SETTINGS ARE UNCHANGED.

sttt pRd RNt RRRRRRRRRRRRRRRNTRTNERRRRRTRY

(ONCTINUE ) /PASS :<PASS=CNT/FLAGS : <FLAG=LIST>

et RRRRERRRRARRRNRRRRRRERRARRRRRRRRRRRRORROYRORRY

COMMAND 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 PLACE.
SOf TWAKRE DIALOGUE MAY OPTIONALLY BE RE-EXECUTED. HARDWARE PARAMETERS
MAy NOT BE (HANGED.

CRR

SEQ 0015
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THE SWITCH ARGUMENTS ARE AS IN THE START COMMAND EXCEPT:

1. DEFALT FOR PASS=CNT IS THE UNSATISFIED PASS=CNT FROM THE PREV]-
OUS START OR RESTART

2. UNSFECIFIED FLAG SETTINGS ARE UNCHANGED

R RRRRRYRRRRRORRRRRN RO RO RS

PROCCEED) /FLAGS : <FLAG=LIST>

tteReeERRRERERRRNRRNRERRORROARNORRRNS

(COMMAND MODE MUST HAVE BEEN ENTERED VIA A HALT ON ERROR. THE EFFECT OF
THE COMMAND IS T0O BEGIN EXECUTION AT THE LOCATION FOLLOWING ThE ERROR
CALL. NEITHER HARDWARE NOR SOF TWARE PARAMETERS MAY BE ALTERED.

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

TP RN R R RPN R RN R RN RN R N R RN R R AR R R RN NN TR RAOROERNRRTERETNRRERRRNRNRREETY

CCI/TEST:TEST=LIST/PASS:PASS=CNT/FLAGS:FLAG=LIST/EOP:EOP=-INCR

(AR R A AR A AR R ARARR ARl RR R RRRRRRRR;

THE DIAGNOSTIC EXECUTES THRU ALL OPERATOR DIALOGUE AND HALTS AT THE
HARDWARE TEST (ODE. NOW THE OPERATOR CAN DUMP THE CORE IMAGE TO THE
MEDIUM WITH A BIC EXTENSION.

THE BIC FILE MUST BE HANDLED DIFFERENTLY DEPENDING ON WHETHER IT IS RUN
MANUALLY OR IN C(HAIN MODE. IF RUN MANUALLY IT CAN BE INVOKED EITHER
WITH A "'START"" (IN WHICH CASE IT WILL BEHAVE LIKE THE BIN FILE: THE
PRE-GENERATED ANSWERS TO OPERATOR QUESTIONS WILL BE IGNORED) OR WITH A
"“"RESTART'" (IN WHICH CASE THE PRE-GENERATED OPERATOR ANSWERS WILL BE
USED).

IF RUN IN CHAIN MCDE, AUTCMATIC EXECUTION WILL COMMENCE IMMEDIATELY FROM
THE  XXDP (OMMAND ‘‘.R DIAG''. THE COMMAND PROMPT ''DS=-B>'' WILL NOT BE IS~
SueD.

ANY SWITCHES SPECIFIED ON THE CCI COMMAND WwilLL CARRY OVER WHEN THE BIC
FILE IS RUN IN CHAIN MODE (EXCEPT THAT UAM ]S ALWAYS SET THERE) BUT WwlLL
NOT CARRY OVER WHEN T 1S RUN MANUALLY.

TO DO A CC] ON A FULL SIZED DIAGNOSTIC (14,5 WORDS), A MACHINE SIZE
LARGER THAN 16K IS REOUIRED. THE EXACT SIZE NEEDED DEPENDS ON WKI'H
UTICTITY IS USED TO EXECUTE THE DIAGNOSTIC AT (Cl TIME. '
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feRRRRERRARRRRARRERNRNRRNERN R Y

CROCP) /UNITS:UNIT=L]ST

trsPRRERERRRRRREROERNRERERRDY

THE UN1T SPECIFIED ARE DROPPED FROM TESTING UNTIL THEY ARE ADDED BACK
ggorg?glL A START (OMMAND IS GIVEN. A DROP CANNOT BE FOLLOWED BY A

THERE 1S ALSO A "'DROP'* MACRO INTERNAL TC THE DIAGNOSTIC, WHICH GIVES THE
FACILITY OF AUTO-DROPPING. THE DURATION Of A PROGRAM DROP, HOWFVER, IS
ONLY UNTIL THE NEXT START OR RESTART,

TR RRERRRRERNNRORROER R Y

ADD/UNITS:UNIT=LIST

TR RRRRRRRRNROIRRR RN RS

THE UNITS SPECIFIED ARE ADDED BACK (THEY MUST HWAVE BEEN PREVIOUSLY
DROPPED BY THE DROP {(OMMAND) TO THE TEST SEQUENCE. AN ADD CANNCT BE
FOLLOWED BY A PROCEED.

LB AR SR & J

PRI(NT)

TEeRTRY

ALL STATLSTJ(S TABLES ACCUMULATED BY THE DIAGNOSTIC ARE PRINTED. THE
ISR CINHIBIT STATISTICAL REPORTING) FLAG IS CLEARED.

(A2 AR A AL AR SRR AR RSN E N

DISC(PLAY)/UNITS:<UNIT=LIST>

feRTRRRRRERRORERRRRERRRRRORRRORY

THE HARDWARE P-TABLES FOR ALL UNITS UNDER TESI ARE FRINTED OUT IN THE
FORMAT IN WHICH THEY WERE ENTERED. ANY UNITS THAT WERE DROPPED BY THE
OPERATOR "'DROP'" (OMMAND ARE SO DESIGNATED.

FLAGS)

LA R B R RN J

THE CURRENT SETTINGS OF ALL FLAGS ARE PRINTED.

sy

JFL (AGS)

(AR AR AR R

Ati FLAGS ARE (LEARED.

FEaRE
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EXTENDED P-TABLE DIALOGUE

THE FULL CAPABILITY OF THE HARDWARE DIALOGUE 1S REVEALED 8Y THE FOLLOW-
ING DISCUSSION OF WMAT 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 OFf
THE SAME FORMAT, AND THERE 1S A ONE-TO-ONE CORRESPONDENCE BETWEEN THE
HARDWARE PARAMETER QUESTIONS AND THE SLOTS IN THE P-TABLE FORMAT.

IN GIVING A STRING OF VALUES, COMMAS WITHOUT INTERVENING VALUES MAY BE
USED TO INDICATE A REPETITION COF THE LAST NAMED VALUE.

A STRING OF VALUES MAY BE GIVEN AS A RANGE (6-10 FOR EXAMPLE). It Tut
VALUES REPRESENT PURE NUMERICAL DATA, THIS SAMPLE RANGE TRANLATES TO THE
STRING 6,7,6,9,10 (AN INCREMENT OF 1). IF THE VALUES ARE 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 CONSTRUCT A SET Of
P-TABLES. ASSUME THAT WE HAVE 8 RL UNITS, AND THAT THERE ARE FIVE (5)

HARDWARE PARAMETERS FOR EACH (5 SLOTS IN THE P-TABLE, 5 HARDWARE QUES=-"

TIONS IN THE DIALOGUE).

FOLLOWING IS THE DIALOGUE FOR THIS 8 RLOX DRIVE SYSTEM. THIS SYSTEM MAS
TWO (2) RLIY TYPE CONTROLLERS ALL TO BE SET AT "'BR LEVEL' S. THE FIRST

~ & DRIVES ARE RLO1'S AND THE LAST & DRIVES ARE RLO2'S (ON THE SECOND (ON-

TROLLER):
# UNITS (D) ? B8

UNIT 1

RLTIT <L) v ?

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

DRIVE (0) 0 ? 0=-3

DRIVE TYPE = RLOT (o) v ?
BR LEVEL (0) 5 ?

UNIT 5

RLTY (L) v ?

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

DRIVE (0) 0 ? 0-3

DRIVE TYPE = RLOY (L) ¥ ? N

BR LEVEL (0) S ?
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THE FIRSY TIME THRU THE P-TABLE QUESTIONS THE DEFAULT VALUES ARE USED
FOR THE (ONTROLLER TYPE (QUESTION #1), (SR ADDRESS OF THE CONTROLLER
(QUESTION #2), THE CONTROLLER VECTOR ASSIGNMENT (QUESTION #3), THE DRIVE
TYPE (QUESTION #5), AND THE "'BR LEVEL'® (QUESTION #6). THE ACTUAL UNIT
NUMBERS OF THE RLO1'S FOR QUESTION #4 WAS ASSIGNED O THRU 3 FOR THE
FIRST & P=-TABLE SLOTS.

THE SECOND TIME THRU THE P-TABLt QUESTIONS (FOR THE RLOZ2 ASSIGNMENT ON
THE SECOND CONTROLLER), THE FIRST QUESTION DEtAULTED T0O "'RL11" TYPE (ON-
TROLLER., THE SECOND QUESTION WAS ANSWERED TO REFLECT THME CHANGE IN (SR
ADDRESS FOR THE RLOZ2 CONTROLLER (175400). THE SECOND CONTROLLER'S VEC~-
TOR WAS ALSO CHANGED TO 166 IN QUESTION #3. THE RLOZ2 TEST UNIT NUMBERS
WERE ASSIGNED VALUES ©C T0 3 IN QUESTION #4 AND THE DRIVE TYPE WAS SET
FOR RLOZ2'S FOR THE REMAINING & UNITS IN QUESTION #5. THE LAST QUESTION
WAS DEFAULTED USING THE "BR LEVEL' F”"M THE FIRST PASS,
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HARDWARE PARAME TERS

THE FOLLOWING QUESTIONS WitLlL BE ASKED ON A STARY (OMMAND. THE VALUE LO-
(ATED 10 THE LEFT OF THE QUESTION MARK [S TuF DEFAULT VALUE THAT WiLL BE
TAKEN ON A (ARRIAGE RETURN RESPONCE.

RLYIY (L) ¥2?

ANSWER YES(Y) IF YOU HAVE AN RL11 CONTROLLER, NO(N) 1F YOU HAVE AN RLy11
CONTROLLER.

BUS ADDRESS (0) 174400?

ANSWER WITH THE BUS ADDRESS OF THE CONTROLLER.

VECTOR (0) 1607

ANSWER WITH THE INTERRUPT VECTOR OF THE CONTROLLER.
DRIVE (0) 0?

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

ANSWER NO (N) IF DRIVE IS AN-RLO/?

BR LEVEL (0) 5?

ANSWER WITH THME INTERRUPT PRIORITY OF THE (ONTROLLER.

SOF TWARE PARAMETERS

THE FOLLOWING QUESTIONS ARE ASKED IF REQUESTED ON A START, RESTART, OR
CONTINUE. THEY ALLOW FLEXABILITY IN THE WAY THE PROGRAM SEHAVES. THE
SOF TWARE PARAMETERS GIVE THE PROGRAM FLEXIBILITY IN THE WAY T RUNS.
THE PARAMETERS C(AN. BE MODIFIED ON A START, RESTART, OR CONTINUE BY
ANSWERING (Y)ES TO THE FOLLOWING QUESTION:

(HANGE S.w. ?
A YES ANSWER WILL ASK THE FOLLOWING SOF TWARE PARAMETER QUESTIONS, WITH
THE  PRESENT DEFAULT VALUE PRINTED TO THE LEFT OF THE QUESTION MARK,
(THE LAST ANSWER GIVEN IS.THE DEFAULT) THE DEFAULT IS TAKEN ON A <(R>,
(ONTROL 2 (*7) WILL DEFAULT ALL REMAINING QUESTIONS AND START THE TEST,
USE ALL CYLINDERS (N)?

1F "'YES'', THOSE TESTS THAT NORMALLY USE A SELECTED SET OF (YLINDERS
wilt TEST EVERY CYLINDER ON THE CARTRIDGE.

SEQ 0020
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Ust ALL SECTORS (N)?

IF ""YES', THOSE TESTS THAT NORMALLY USE A SINGLE SELTOR 10 TEST A
ég%gn OEESQAION (SUCH AS SEEK DESTINATION) WILL READ AND VERIFY EVERY
H . ;

EXECUTE MANUAL INTERVENTION TESTS (N)?

IF "'YES", SEEK TIMING, ROTATIONAL TIMING, AND WRITE LOCK ERROR AND
DATA PROTECTION TESTS ARE EXECUTED. THE ONLY TEST THWAT ACTUALLY RE-
QUIRES MANUAL INTERVENTION IS THE WRITE LOCK TEST AND THAT TEST WiLL BY-
PASS AUTOMATICALLY AFTER WAITING 3C SECONDS FOR WRITE LOCK TO BE SET.

LOWER SEEK LIMIT (N)? .
IF “'YES™, THE NEXT PARAMETER 15 REQUESTED.
ENTER VALUE (DECIMAL) (0)?

THIS LIMIT IS IMPOSED ON ALL SEEK OPERATIONS SUCH THAT TESTING IS
NOT DONE BELOW THAT LIMIT, IN ADDITION, SETTING THIS LIMIT (OR THE
UPPER LIMIT, SEE BELOW) CAUSES THE FORWORD AND REVERSE OSCILLATING SEEK
TESTS TO PERFORM DIFFERENTLY (SEE TEST DESCRIPTION). TESTS THAT REQUIRE
ACCESS TO A SPECIFIC CYLINDER THAT FALLS BELOW THE SPECIFIED LIMIT WwILL
IGNORE THE LIMIT (SEE WRITE/READ TEST PART 1).

UPPER SEEK LIMIT (N)?
IF ""YES'', AN UPPER CYLINDER LIMIT IS lHPdSED IN THE SAME MANNER AS

THE LOWER SEEK LIMIT. A "'YES' RESPONSE WlLL CAUSE THE FOLLOWING PARAME-
TER REQUEST. :

G
S

ENTER VALUE (DECIMAL) (255)?
USE ONLY ONE SURFACE (N)?

IF "'YES'', THE NEXT PARAMETER 1S REQUESTED.
SPECIFY SURFACE (0O OR 1) (DECIMAL) (0)?

WHICHEVER SURFACE IS SPECIFIED 1S THE ONLY SURFACE TESTED IN THE
ENTIRE PROGRAM. ANY TEST THAT IS DESIGNED TO TEST THE OTHER SURFACE [S
AUTOMATICALLY BYPASSED. THE PROGRAM DOES NOT PRINT ANY INDICATION THAT
A TEST |S BYPASSED IN THIS CASE.

SPECIFY ERROR LIMIT (DECIMAL) (20)? .

THIS PARAMETER SPECIFIES THE MAXIMUM NUMBER OF ERRORS ALLOWED,
TMIS LIMIT IS ON A PER DRIVE BASIS IN A SINGLE PASS. IF THE ERROR LIM]!
1S CXCEEDED, THME DRIVE IS DROPPED FROM FURTHUR TESTING. :

DATA (OMPARE ERROR LIM]T (DECIMAL) (20)?
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THIS PARAMETER SPECIFIES THE NUMBER Of DATA (OMPARE ERRORS THAT
Wittt BRE LISTED FGR A GIVEN COMPARE OPERATION. AFTER THE LIMIT IS RE-
ACHED, THE DATA ERRORS ARE NOT PRINTED BUT THE COMPARE CONTINUES UNTIL
;:;f END OF THE DATA FIELD. A TOTAL IS REPORTED AT THE tND OF THE (OM-

DROP DRIVE IF NO RESPONSE (N)?

1F THIS PARAMETER IS SPECIFIED AS YES, THE PROGRAM wWlLL CHECK [F
THE  DRIVE 1S READY OR IF 1T witL RESPOND TO A GET STATUS BEFORE TESTING
STARTS ON THAT DRIVE. IF IT IS NOT READY AND WlLL NOT RESPOND 'O A GET
STATUS THE DRIVE 1S DROPPED AND A MESSAGE IS PRINTED.

ERROR INFORMATION

ALL ERRORS ARE PRINTED vIA CONSOLE DEVICE. THE ERROR INCLUDES ERROR
NUMBER, TYPE AND PROGRAM LOCATION. ERRORS INCLUDE REGISTERS BEFORE AND
AT ERROR WITH RELEVENT DATA,

ERROR REPORTING

THE OPERATION MESSAGE (LINE 4) 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 OPER-
ATION MESSAGES ARE GIVEN BELOW.

SEEK = FROM (CyL NUM) DIFF (CyL DIFF) SGN (O OR 1) WD (0O OR 1)
WHERE THE VALUES ARE GIVEN IN OCTAL. THIS MESSAGE IS THE RESULT OF A
SEEx 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 SITu-
ATION 1S GIVEN IN THE RESULT LINE, LINE 5.)

READ DATA = |S A READ DATA OPERATION WHERE SOME FORM OF ERROR WAS
DETECTED IN THE ACTUAL READ OPERATION. THIS ERROR COULD BE HARDWARE DE-
TECTED SUCH AS DATA CRC, HEADER (RC, HEADER NOT FOUND, ETC., OR A
SOF TWARE DETECTED ERROR SUCH AS DRIVE READY RESET AFTER A READ DATA (OM-
PLETED.

READ DATA WITH DATA COMPARE - 1S AN ERROR THAT WAS DETECTED AS BAD

‘DATA IN THE BUFFER AFTER

A READ DATA OPERATION, WHEN THIS OPERATION IS REPORTED T IND|~-
(ATES THWE ACTUAL READ DATA OPERATION (OMPLETED WITH NO DETECTED ERRORS
BUT THE DATA WAS WRONG.

READ WEADER - READ HEADER FOR 40 MHEADERS - READ HEADER FOR 40
MEADERS WITH HEADER (OMPARE = HAVE THE SAME GENERAL MEANING AS THE READ
PATA AND READ DATA WITH DATA (OMPARE. MESSAGES HAVING THE OPERATION OF
READ HEADER OR READ MEADER FOR 40 WEADERS ARE THE RESULT OF ERRORS DE-
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TECTED IN THE ACTUAL OPERATION WHILE THE READ HEADER FOR 40 HEADERS WITH
HEADER C(OMPARE INDICATES NO ERROR IN THE ACTUAL OPERATION BUT THE HEADER
DATA JTSELF WAS IN ERROR,

WRITE DATA = RESET = GET STATUS = GET STATUS WITH RESEY = ARE ALL
BASIC OPERATIONS. AS BEFORE, THE ERROR DETECTION (AN BE EITHER HARDWARE
ggpgggluhﬁi. THE RESULT LINE (LINE S) WILL DEFINE THE REASON FOR THE

LD DRV = UNLD DRV = ARE OPERATION MESSAGES THAT WILL APPEAR IN THE
REPORT WHEN THE DRIVE iLOAD AND UNLOAD SEQUENCE 1S BEING TESTED.

ANOTHER GROUP OF OPERATION QUALIFIERS WiLL BE REPORTED FOR OPERA-
TIONS THAT FAIL IN SPECIFIC TESTS. THESE TESTS ARE THE WRITE/READ TEST
PART 2, OVERWRITE TEST, AND THE ADJACENT CYLINDER INTERFERENCE TEST.

OFERATION QUALIF IER
READ DATA WITH DATA COMPARE FOL 0 TO (C SEEK
READ DATA FOL 255 10 CC SEEK 3
WRITE DATA FOL WRITE (NO SEEK) ‘
READ MEADER ADJ. CYL WRITTEN AFTER FWD SK

ADJ. CYL WRITTEN AFTER REV SK
SK FWD, WRT=-SK REV, OVERWRT
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 REPORT MORE MEAN-

égG;UL BY PROVIDING INFORMATION ABOUT THE SEQUENCE OF OPERATIONS BEING
NE.

THE QUALIFIERS "'fFOL O TO CC SEEK' AND "'FOL 255 TO (C SEEK'' INDICATE
THAT THE SEQUENCE OF OPERATIONS INCLUDED A SEEK OF A GIVEN DIRECTION TO
THE CYLINDER WHERE THE TEST IS BEING PERFORMED.

THE "'FOL WRITE (NC 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 (YL WRITTEN
AFTER REV SK'' WILL BE REPORTED ONLY IN THE ADJACENT CYLINDER INTERFER-
ENCE TEST., THESE QUALIFIERS ARE USED WHEN THE ERROR OCCURS ON THE (YL~
INDER UNDER TEST AND DEFINE THE DIRECTION THE HEADS WERE MOVED WHEN THE
ADJACENT CYLINDER WAS WRITTEN.

THE QUALIFIERS ''SK FWD, WRT=SK REV, OVERWRT'' AND ''Sk REV, WRT=SK
FwD, OVERWRT'' WiLL BE REPORTED ONLY IN THE OVERWRITE TEST., THESE QUAL-
{fl[ﬁsng;}?E THE DIRECTION OF HEAD MOTION BEFORE THE INITIAL WRITE AND
HE OVERW .

THE QUALIFIER 'ON BAD SEC FILES' wiLL BE REPORTED WITH THE WRITE
DATA (OMMAND IF THE PROGRAM ABORTS THAT (OMMAND BECAUSE THE WRITE WOULD

BE ON THE BAD SECTOR FILES.

SS— — e =y
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o SPECIFIC RESULT MESSAGES

THE RESULT MESSAGE (LINE 5) 1S GENERATED DYNAMICALLY BASED ON THE Ex-
PECTED RESULT OF THE OPERATION BEING TESTED. SINCE OPERATIONS ARE MON]-
TORED DURING EXECUTION THE RESULT MESSAGE MAY REPORT AN ERROR DETECTED
DURING THE OPERATION AS WELL AS THE ERRORS SEEN AT THE END OF THE OPtRA-
TION. ONLY THE FIRST ERROR SEEN IS REPORTED IN ALL CASES.

THE GENERAL FORMAT FOR THE RESULT LINE 1S:

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

CONT ERR (CONTROLLER ERROR)

DRV ERR (DRIVE ERROR)

NON=EXSTNT MEM (NON=EXISTANT MEMORY)

HDR CRC (HEADER CRC ERROR)

DATA CRC

HDR NOT FND (HEADER NOT FOUND)

DATA LATE

HDR NOT FND/HDR CRC/0P] (ALL 3 BITS SET)

DRV RDY (DRIVE READY)

SELECTED HEAD

vOL (HK (VOLUME ChECK)

COVER OPEN

BRUSH HME (BRUCH HOME)

WRT L(K (WRITE LOCK)

HDS OUY (HEADER OuUT)

DRV SEL ERR (DRIVE SELECT ERROR)

DRv STATE (DRIVE STATE)

SPIN TIMEOUT (SPINDLE TIMEOUT SPD ERROR)

WRT GAT ERR (WRITE GATE ERROR)

SEEXK TIMEOUT (SKTO ERROR)

(UR HEAD ERR (CURRENT IN HEAD ERROR)

WRT DAT ERR (WRITE DATA ERROR)

OP INCOMPLETE (OP]1 ERROR)

HDR/DAT ERR (HDR CRC OR DATA CRC ERROR
BIT 11 OF CS REGISTER)

HDR NOT FND/DAT LATE (HDR NOT FOUND OR DATA LATE
ERROR BIT 12 OF (S REGISTER)

cyL (CYLINDER WHEN REPORTING A

SEEK ERROR)

VARIABLE 2 WILL BE A VALUE THAT DEFINES WHAT THE RESULT ACTUALLY 1S,
THIS CAN BE A 1 OR O TO INDICATE A SET OF RESULT CONDITIONS, A NUMBER 0
10 7 TO INDICATE THE DRIVE STATE, OR A NUMBER O TO 377 (OC1AL) TO IDEN-
TIFY A CYLINDER NUMBER.

VARIABLE 3 DEFINES THAT THE VALUE GIVEN IS VARIABLE 2 SHOULD BE. THE
OPTICNAL OQUALIFIER ]S PROVIDED WHEN 1T IS USEFUL TO KNOW WHEN THE ERROR
WAS DETECTED IN THE OPERATION BEING PERFORMED. THIS QUALIFIER IS USED

—
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BRUSH HME IS 1 SB O IN STATE 2
HEADS OUT IS 0 SB l IN STATE 3
DRV RDY IS O SB 1 IN DATA XFER
SELECTED HEAD IS 1 SB O IN CYCLE uwP
DRV RDY ]S O SB 1 IN STATE 5
DRV RDY IS 1 SB O IN SEEK W/0 MOTION
DRV RDY IS O SB 1 IN 10MS
DRV RDY IS O SB 1 IN 500MS
DRV RDY IS O SB 1 IN SSECONDS
THESE RESULTS, WHEN SEEN WITH THE OPERATION MESSAGE, WiLiL BE SELF EXPLA-

NATORY.
OTHER RESULT MESSAGES THAT CAN BE

PART OF AN ERROR REPCRT ARE:

"INTERRUPT TO LATE"

WHICH INDICATES THAT THE OPERATION BEING PERFORMED DID NOT COMPLETE 1IN

THE EXPECTED AMOUNT OF TIME. THIS RESULT CAN BE CAUSED BY THE DRIVE

LOOSING READY BEFORE STARTING A READ HEADER AND THEREFORE NOT COMPLETING

THE READ HEADER IN 1MS.

“FAIL TO RELOAD HEADS AFTER ERR CLEAR'

THIS IS REPORTED WHEN AN ERROR CAUSES HEADS TO UNLOAD AND AFTER THE

ERROR 1S CLEARED THE HMEADS DO NOT RELOAD.

"'UNKN DRV STATE=NO.RDY, NO ERR, HDS OUT"

;?L? gS REPORTED WHEN THE PROGRAM CANNOT DETERMINE THE DRIVE STATE OR
Us.

"WRITE ABORTED"'

;SasfgstngORTED WHEN THE PROGRAM ABORTS A WRITE TO PROTECT THE BAD SEC~-
L .

“*COULD NOT RETRIEVE DRIVE STATUS'

THIS 1S REPORTED iF THE GET STATUS COMMAND DOES NOT COMPLETE SUCCESSFUL=-
LY WHEN THE STATUS IS REQUIRED TO REPCRT AN ERROR.

*OP] SET=NO DRIVE RESPONSE'’
THlS 1S REPORTED AS THE RESULT WHEN THE GET STATUS COMMAND IS TIMED OQuT
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(OP1 SETS) WHEN THAT COMMAND IS BEING USED IN THE EARLY TESTS TO CHECK
THE DRIVE INTERFACE.

"NO INTERRUPT ON CMND COMPLETE"

THIS IS REPORTED WHEN THE COMMAND SUCCESSFULLY COMPLETES BUT THE (ON-
TROLLER HAS NOT GENERATED AN INTERRUPT,

"“ERR DID NOT CLEAR"

THIS IS REPORTED WHEN THE RESET COMMAND DOES NOT CLEAR THE C(ONTROLLER
ERRORS.  THIS IS A CONTROLER RELATED PROBLEM BUT IS REPORTED IF SEEN IN
THE DRIVE TEST PROGRAMS.

“DRV ERR 1S NOT CLEARED"

THIS 1S REPORTED WHEN THE GET STATUS W/RESET COMMAND DOES NOT CLEAR ALL
DRIVE ERRORS.

"“"UNEXPECTED ERR"

THIS 1S REPORTED WHEN THE CONTROLLER SENSES AN ERROR BUT NO ERROR BITS
ARE SET.

"BAD SEC FILE FMT ERR"

THIS IS REPORTED 'F THE CONTENTS OF THE FILES DO NO CORRESPOND 10 THE
EXPECTED FORMAT .KEFER TO DEC STANDARD 144 rOR FORMAT SPECIFICS.)

B OTHER MESSAGES

OTHER INFORMATION 1S REPORTED UNDER VARIOUS CIRCUMSTANCES. THESE ARE:

"BAD SEC FILES NOT STRD. ALL SEC ASSUMED GOOD."

THIS MESSAGE 1S PRINTED WHEN A PARTICULAR TEST REQUIRES THE BAD SECTOR
FILES BUT THEY MAVE NOT BEEN STORED. THIS SITUATION WILL OCCUR IF THIS
TEST 1S STARTED OUT OF THE NORMAL PROGRAM SEQUENCE OR IF THE BAD SECTOR
FILES COULD NOT BE READ,

“ERRCR LIMIT EXCEEDED=-UNIT DROPPED"

"TMIS ]S REPORTED (WITH THE UNIT NUMBER) WHEN MORE THAN THE SPECIFIED
NUMBER Of ERRORS (DEFAULT 20) HMAVE OCCURED [N ANY SINGLE PASS.
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MOST ERROR REPORTS mAVE THE FOLLOWING FORMAT,

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

(ADDRESS)

(ADDRESS)

(ADDRESS)
(%) TEST DESCRIPTION
(4) OPERATION:
(5) RESULT:
(6) ADDRESS OF UNIT UNGER TEST
(7) RLCS RLDA RLBA RLMP CYL HD
(8) OP INIT
(9) OP DONE
(10) DRIVE STATUS
an WORD NUM S (XXXXXX) SB (YYYYYY)
(12) TOTAL COMPARE ERRS: (22Z) OF (128)

THE ONLY EXCEPTION TO THE ABOVE FORMAT IS PURE DATA COMPARE ERRORS (NOT
?E;BCYEDIOBY READ ERROR). THEN THE FORMAT DOES NOT INCLUDE LINES 5
HROUGH 10.

LINE 1 IS THE ERROR HEADER AND 1S PROVIDED BY THE SUPEkVISOR. THE PRO-
GRAM IS IDENTIFIED BY NAME WITH THE NUMBER OF TEST AND SUBTEST PRESENTLY
BEING EXECUTED.

THE SUBTEST NUMBER 1S UNIQUE IN THIS PROGRAM IN THAT IT DOES NOT REFER
T0 A PHYSICAL SUBTEST WITHIN A GIVEN TEST. RATHER IT REFLECTS THE
NUMBER OF TIMES A SUBTEST HAS BEEN EXECUTED WITHIN A  TEST,
(ONSEQUENTLY, ON A TEST THAT TESTS AN INCREMENTAL TYPE OF OPERATION
(SUCH A INCREMENTAL SEEKS, READ ALL HEADERS FROM BOTH SURFACES, ETC.)
THE SUBTEST WilLL BE DESCRIPTIVE OF WHERE IN THE TEST THE ERROR OCCURRED.

THE ERROR P.C. IS THE PHYSICAL MEMORY LOCATION WHERE THE ERROR REPORI
WAS INITIATED, SINCE MANY FUNCTIONS ARE SUBROUTINED, AND ERRORS ARE RE-
PORTED FROM SUBROUTINES, THE ERROR P.C. IS NOT SUFFICIENT 10 IDENTIFY
ggf LOCATION OF THE ERROR CALL AND THE ROUTINE TRACE SEQUENCE IS PROVID-

LINE 2 1S THE ROUTINE TRACE SEQUENCE. IF THE ERROR CALL IS INITIATED
FROM WITHIN THE TEST (AS OPPOSED TO WITHIN A ROUTINE), THIS PORTION OF
THE REPORT IS OMITTED. IF THE CALL IS INITIATED FROM A ROUTINE (WHICH
MAY BE CALLED BY ANOTHER ROUTINE, WHICH MAY BE CALLED BY ANOTHER ROU-
TINE, ETC. SEVERAL LEVELS DEEP) THE ROUTINE TRACE SEQUENCE PROVIDES A
TRAIL 10 THE ACTUAL LOCATION WITHIN THE TEST THAT CALLED THE FIRST ROU-
TINE. THE FIRST ENTRY LISTED IS THE LOCATION WHERE THE FIRST ROUTINE
WAS CALLED,

LINE 3 1S THE TEST DESCRIPTION AND IS ROUGHLY IDENTICAL TO THE NAME OF
TME TEST BEING PERFORMED,

TS
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LINE ¢ IDENTIFIES THE ACTUAL HARDWARE FUNCTION THAT [S BEING PERFORMED.
ADDITIONAL  INFORMATION ON THIS LINE IS DESCRIPTIVE OF SPECIFIC USE OFf
THE FUNCTION. FOR EXAMPLE, THE OPERATION LINE WILL READ ‘‘READ HEADERS
FOR 40 MEADERS'' WHEN ALL HEADERS ARE BEING READ FROM A TRACK.

LINE 5 IDENTIiFIES THE ERROR THAT HAS BEEN DETECTED. THE CONTENT OF LINE
S IDENTIFIES WHAT WAS BENG TESTED (SUCH AS DRIVE READY, CONTROLLER
ERROR, DRIVE STATE, ETC.), WHAT IT IS AND WHAT 1T SHOULD BE. LINE 5 MAY
BE REPEATED If MORE THAN ONE TESTED ITEM IS FOUND IN ERROR.

IN ADDITION LINE S WILL REPORT ANY MARDWARE DETECTED ERRORS SUCH AS OP-

ERATION INCOMPLETE, HEADER CRC, ETC. IN THIS CASE THE FIRST LINE PRINT-

ED AS RESULT WiLL BE DETEPMINED BY THE THREE ERROR BI1TS OPI, HNF/DLT,

::g EH(R(/DCR(. THE LINE WiLL BE DETERMINED AS IN THE FOLLOWING TRUTH
LE:

HNF(DLI DCRC/HCRC O

0
1
0
1

Pl MESSAGE

| HDR NOT FND/HDR (RC/OP] ERROR
1 HDR CRC ERROR

| HDR NOT FND ERROR

0 DATA (RC ERROR

0 DATA LATE ERROR

O =20 - =

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.

LINE 8 PROVIDES THE CONTENTES OF CONTROLLER REGISTERS WHEN THE OPERATION
WAS INITIATED.

LINE 9 PROVIDES THE CONTENTS OF THE CONTROLLER REGISTERS WHEN THE ERROR
BEING REPORTED WAS DETECTED.  FREQUENTLY THE REGISTER CONTENTS OF OP
INIT AND OP DONE WILL BE DIFFERENT. OP INIT MAY INDICATE A SEEK WAS
BEING PERFORMED BUT OF DONE MAY INDICATE THE ERROR WAS DETECTED BY A
READ HEADER. THE REASON IS THAT A SEEK WAS EXECUTED AND DID NOT PROPER-
LY POSITION HEADS AND WHEN THE READ HEADER WAS DONE THE HEADS WERE ON
THE WKRONG CYLINDER.

LINE 10 15 THE DRIVE STATUS. THIS LINE 1S ONLY REPORTED IF THE RLMP RE-
GISTER DOES NOT CONTAIN THE ACTLAL DRIVE STATUS. '

LINE 11 AND LINE 12 ARE REPORTED IF THE ERROR WAS DETECTED AS A COMPARE

OPERATION, EITHER DATA OR HEADERS. IN ADDITION, GOOD AND BAD DATA |[S
REPORTED FOR ALL READ ERRORS.

fkKOR HALTS ARE SUPPORTED PER DESCRIBED N THME PREVIOUS SECTION WITH

SEQ 0028 |
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/FLAG:HOE .

THERE
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ARE NO OTHER HALTS.

PERFORMANCE AND PROGRESS REPORTS

THIS PRCGRAM wiLL ™71 GIVE ANY PERFORMANCE REPORTS.

PROGRESS PREPORTS

THIS PROGRAM WiLL NOT GIVE ANY PROGRESS REPORTS.

DEVICE INFORMATION TABLES

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

THE RL11/RLVIT CONTROLLER HAS THE FOLLOWING FOUR(4) REGISTERS FOR
TROL OF THE SUBSYSTEM,

NTROL AND STATUS REGISTER (xxxxx0)

RLCS = (O
BIT 15 -
BIT 14 -
BIT 13 -
BIT 12 -
BiT 11 -
BIT 10 -
BIT 9/8
Bi! 7 »
BIT 6 -
BIT 5 -
BIT 4 -
BIT1 3=1 -
0
1
¢
3
4
5
6
7
Bl! 0~

COMPOSITE ERROR
DRIVE ERROR
NON EXISTANT MEMORY ERROR
HEADER NOT FOUND (WITH BIT 10 SET)
DATA LATE (WITH BIT 10 CLEAR)
HEADER C(R{ (WITH BIT 10 SET)
DATA (RC (WITH BIT 10 CLEAR)
OPERATION INCOMPLETE
- DRIVE SELECT (0-3)
CONTROLLER READY
INTERRUPT ENABLE
EXTENDED BUS ADDRESS (BT 17)
EXTENDED BUS ADDRESS (BIT 16)
FUNCTION CODE
= NOP (PDP=11) MAINT (LSI=11)
= WRITE (HECK
GET DRIVE STATUS
SEEK
READ HEADER
WRITE DATA
ReAD DATA
READ WITHOUT HEADER COMPARE

PRIVE READY

(ON=-

-~



RLBA = BUS ADDRESS REGISTER (xxxXX2)

BITS 15=1 BUS ADDRESS OF DATA TRANSFER
BIT G SHOULD BE C

RLDA = DISK ADDRESS REGISTER (XXXXX4&)

- e e D R RS D SR R GRS SR e e e

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

FOR SEEK FUNCTION

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

& = SURFACE (0=UPPER, 1:=LOWER)
MUST BE ZERO (0,

SEEX DIRECTIONC 1=IN 7 0=0UT )
MUST BE ZERO (0)

MUST BE ONE (1)

FOR GET STATUS FUNCTION

O =rNOwWw
1

15=4 = ]IGNORED SHOULD BE ZERO (0)
3 - DRIVE RESET

2 = MUST BE ZERO (0)

1 = MUST BE ONE (1)

0 = MUST BE ONE (1)

RLMP = MULTIPURPOSE REGISTER

- PR e e e e EEmEEe e

BIT 15 = 0 = WORD COUNT (TWO'S COMPLIMENT)
FOR READ HEADER FUNCTION

BIT 15«0 - DISK HEADER OF SECTOR (FIRST READ)
= JERC WORD (SECOND READ)
= HEADER (RC (THIRD READ)

FOR GET STATUS FUNCTION

PAGE 30

SEQ 0030




H#AS DRIVE STAIUS

BI17T 15 = WRITE DATA ERROR
BIT i5 = CURRENT HEAD ERROR ((HE)
Bil 13 = WRITE LOCK STATUS (wL)
BIT 12 = SEEK TIME OUT (SKTOQ)
BT 11 = SPIN ERROR (SPE)
BIT 10 = WRITE GATE ERROR (WGE)
BI1T 9 = VOLUME C(MECK (v()
B1T 8 = DRIVE SELECT ERROR (DSE)
BIT 7 = DRIVE TYPE IS RLO2 IF SET
BIT 6 = SURFACE (O=UPPPER, 1-LOWER)
BIT 5 = COVER OPEN
BIT & = HEADS HOME
BIT 3 = BRUSHES HOME
BIT 2=0 =-STATE BITS
= LOAD STATE

SPIN UP

BRUSH CYCLE

LOAD HEADS

SEEK = TRACK CCUNTING
SEEK = LINEAR MODE
UNLOAD HEADS

SPIN DOWN

NV W —=O
L I N B B B |

TEST SUMMARIES

TEST 1 OUTER GUARD BAND DETECTION TEST

LA R B R N J

DC READ MEADER, WAIT FOR INTERRUPT, (HECK I1F AT CYLINDER O
IF NOT, SEEx REVERSE 1 CYLINDER AT A TIME UNTIL CYLINDER O

?éAEHED. If ANY REVERSE SEEK FAJLS TO MOVE THE HEADS IN
1ES:

DETECTION OF GUARD BAND PREMATURE.
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S
0

WHEN AT CYLINDER O, DC SEEK DIFFERENCE OF 1, SIGN C, HEAD O,
wAlT FOR INTERRUPT, WAIT FOR READY. READY SHOULD SET IN

2OMS>T>15MS, 1F NOT:
FAILED TO DETECT GUARD BAND

DIl READ WEADER, WAIT FOR INTERRUPT, (HECK FOR (YL INDEK
1P NOT:

FAILED 10O SEEK BA(K TO ZERD

DO SEEK Ww]Tw DIFFERENCE OF 1, SIGN O, WEAD 1, DO SAME TESTS

SEQ 0031
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AS ABOVE WiTM REGARD TO READY vS TIME AND CY(L INDER #OUND IN

HEADER,

NOTE: (HOOSING A SINGLE SURFACE wlLL LIMIT THE TESTING
THAT SURFA(E.

TEST 2 INCREMENTAL FORWARD SEEx HEAD O TEST:

LA AR R R

10

POSITION HEADS AT CYLINDER "LOLIMIT"" USING SEEKS WiTH

DIFFERENCE OF ONE, HEAD O.

DO SEEX WITH DIFFERENCE OF 1, SIGN 1, HEAD 0. WwAIT FOR
INTERRUPT, WAIT FOR DRIVE READY. (HECK READY IS SET [N 15 MS,

IF NOT:

POSITIONING PROBLEM AT A SPECIFIC CYLINDER
MECHAN]ICAL OBSTRUCTION

(HECK THAT THIS CYLINDER IS OLD CYLINDER + 1., [Ff NOT:

DI+ FERENCE REGISTER OR COUNT LOGIC FAILURE
TRACK CROSSIN, DETECTION FAILURE

REPEAT SEEKS AND READS UNTIL CYLINDER READ IS "WILIMIT',

NOTE 1: IF THE "'USE ALL SECTORS' PARAMETER IS SPECIFIED AS
“y'', THE TEST WILL READ AND TEST ALL 40 HEADERS

(CARTRIDGE VERIFY),

NOTE 2: TESTING WwiLL BE DONE BETWEEN UPPER AND LOWER CYLINDER
LIM]ITS, (HOOSING A SINGLE SURFACE WILL LIMIT TESTING

TO THAT SURFACE. THIS TEST wWltL BE BYPASSED
SURFACE 1 IS CHOSEN.

TEST § INCREMENTAL REVERSE SEEK HEAD 0 TEST

1F

POSITION HEADS AT CYLINDER ‘"HILIMIT"™ WUSING  SEEKS Wl

DIFFERENCE OF 1, HEAD 0.

DO SEEK WITH DIFFERENCE OF 1, SIGN 0, HEAD 0. WAIT FOR

INTERRUPT, WAIT FOR DRIVE READY. (HECK READY SET IN 15 MS:
POSITIONING PROBLEM AT A SPECIFIC CYLINDER

DO READ HEADER, WAIT FOR INTERRUPT, (HMECK THAT TMIS CYLINDER
IS OLD CYLINDER = 1, IF NOT:

DIFFERENCE REGISTER OR COUNT LOGIC FALLURE
TRACK (ROSSING DETECTION FALLURE

SEQ 0032




PAGE 33

REPEAT SEErX AND CHECKS UNTIL CYLINDER IS 'LoLimit'.

NOTE: if THE "'USE ALL SECTORS'' PARAMETER IS SPECIFIED AS
v, THE TEST wiLL READ AND TEST ALL 40 HEADERS
(CARTRIDGE VERIFY),

NOTE: TESTING wiLL BE DONE BETWEEN UPPER AND LOWER CYLINDER
LIMITS. (HOOSING A SINGLE SURFACE WILL LIMIT TESTING
T0 THAT SURFACE. THIS TEST WiLL BE BYPASSED [IF
SURFACE 1 IS CHOSEN.

TEST & INCREMENTAL FORWARD SEEK HEAD 1 TEST

POSITION HEADS AT CYLINDER '"MILIMIT" USING SEEKS WITH
DIFFERENCE OF ONE, MEAD O.

DO SEEXK WITH DIFFERENCE OF 1, SIGN 1, HEAD 1. WwAIT FOR
INTERRUPT, WAIT FOR DRIVE READY, (HMECK READY IS SET IN 15 MS,
IF NOT:

POSITIONING PROBLEM AT A SPECIFIC CYLINDER

DO READ MEADER, WAIT FOR INTERRUPT. C(HECK THAT THIS (YLINDER
1S OLD CYLINDER + 1, IF NOT:

DIFFERENCE REGISTER OR COUNT LOGIC FAILURE
TRACK CROSSING DETECTION FAILURE

REPEAT SEEKS AND READS UNTIL-CYLINDER READ IS "MILIMIT',

NOTE 1: IF THE "'USE ALL SECTORS'' PARAMETeR IS SPECIFIED AS
vy, THE TEST WILL READ AND TEST ALL 40 HEADERS
(CARTRIDGE VERIFY),

NOTE 2: TESTING WiLL BE DONE BETWEEN UPPER AND LOWER CYLINDER
LIM]ITS, (HOOSING A SINGLE SURFACE WILL LIMIT TESTING
TO THAT SURFACE, THIS TEST WiLL BE BYPASSED [F
SURFACE O IS CHOSEN.

TEST 5 INNER GUARD BAND CETECTION TEST

LA R R R B J

POSITION HEADS AT CYLINDER "WILIMIT" USING SEEK WITH DIFFERENCE
OF 1, HEAD 0.

WHEN AT MAX CYLINDER, DO SEEK WITH DIFFERENCE OF 1, SIGN 1,
HEAD O, WAIT FOR INTERRUPT, WAIT FOR DRIVE READY. READY
SHOULD SET N 20MS>T>15MS, IF NOT:

FAILED TO DETECT GUARD BAND

SEQ 0033
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?? :E?D HEADER. WAIT FOR INTERRUPT. (HECK FCR MAX. CYLINDER

FAILED TO SEEK BACK TO MAX CYLINDER

DO SEEX WwiTH DIFFERENCE OF 1, SIGN 1, HEAD 1. DO SAME TESTS
AS ABOVE.

NOTE : CHODSING A SINGLE SURFACE WILL L iMIT THE TESTING 10
THAT SURFACE.

TEST 6 INCREMENTAL REVERSE SEEK MEAD 1 TEST

s REYE

POSITION HEADS AT CYLINDER ‘'MILIMIT"" USING SEEKS WITH
DIFFERENCE OF 1, HEAD 0.

DO SEEK WITH DIFFERENCE OF 1, SIGN O, HEAD 1, WAIT FOR
INTERRUPT, WAIT FOR DRIVE READY. C(HECK READY SET IN 15 MS:

POSITIONING PROBLEM AT A SPECIFIC CYLINDER

DO READ HEADER, WAIT FOR INTERRUPT. C(HECK THAT THIS CYLINDER
IS OLD CYLINDER = 1. IF NOT7:

DIFFERENCE REGISTER OR COUNT LOGIC FAILURE
TRACK CROSSING DETECTION FAILURE '

REPEAT SEEK AND CHECKS UNTIL CYLINDER IS *"LOLIMIT™,

NOTE 1: IF PROGRAM MODE 2 IS USED AND THE ''USE ALL SECTORS"
PARAMETER 1S SPECIFIED AS ''v'', THE TEST WIlLL READ AND
TEST ALL 40 HEADERS (CARTRIDGE VERIFY).

NCTE 2= TESTING WILL BE DONE BETWEEN UPPER AND LOWER CYLINDER
LIM]TS, CHOOSING A SINGLE SURFACE WILL LIMIT TESTING
10 THAT SURFACE. THIS TEST WwlLL BE BYPASSED IFf
SURFACE O IS CHOSEN.

TEST 7 SEEK TESTS

LR A RS B

POSITION HEADS AT CYLINDER "LOLIMIT" USING SEEKS WITH
DIFFERENCE OF 1, HEAD O,

DO READ HEADER, RECORD POSITION. DO SEEK WITH DIFFERENCE OF 2
(MAX DISTANCE AT 3 IPS), SIGN 1, HEAD 0. DO READ HEADER,
(HECK NEW CYLINDER IS OLD CYLINDER + DISTANCE. [IF NOT:

TRACK CROSSING DETECTION FAILURE
DIFFERENCE COUNTER FAILURE

(OUNT PULSE GENERATION FATLURE
VELOCITY ROM FA]LURE
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:EPEAT ABOVE UNTIL OLD CYLINDER + DISTANCE > MAX. POSIiTION AT
X.

DO READ WZADER, RECORD POSITION. DO SEEX WITH DIFFERENCE OF 2
(MAX DISTANCE AT 3 [PS), SIGN O, HEAD 0. DO READ HEADER,
(HECK NEW CYLINDER IS OLD CYLINDER = DISTANCE. IF NOT:

TRACK CROSSING DETECTION FAILURE

REPEAT UNTIL OLD CYLINDER = DISTANCE < 0. REPEAT ALL OF THE
ABOVE USING HEAD 1.

REPEAT ALL OF THE ABOVE TESTS USING THE FOLLOWING DISTANCES:
2. 6,9, 12,17, 22, 27, 34, 41, 128, 256 FOR RLO1 OR &, 12, 18,
24, 34, 44, 54, 68, B2, 256, 512 FOR RLO2. THESE DISTANCES ARE
SPECIFIED BECAUSE THEY REPRESENT THE MAXIMUM DISTANCE FOR EACH
VELOCITY LEVEL USED IN THE DRIVE.

NOTE: TESTING WILL BE DONE BETWEEN UPPER AND LOWER CYLINDER
LIMITS, (HOOSING A SINGLE SURFACE WILL LIMIT TESTING
TO THAT SURFACE.

TEST 8 FORWARD OSCILLATING SEEK TEST

rRPROEY

POSITICN HEADS AT CYLINDER 0.

DO OSCILLATING SEEK USING HEAD O (SEEK FROM 0 TO 1 T0 O, 0 10
2 10 0, 0 7037100, ...0 TO MAX CyL TO 0). AFTER EACH SEEK
READ HEADER AND VERIFY POSITION.

REPEAT TEST USING HEAD 1,

NOTE: IF EITHER CYLINDER LIMIT IS SPEC

IFIED, THE TEST WwILL
SEEK BLTWEEN UPPER AND LOWER LIT;}?
N TES

FOR EACH SURFACE.
TESTING 10 THAT
T THEN PROVIDES A

(HOOSING A SINGLE SURFACE WILL L
SURTACE. NOTE THAT LOOPING O
FIXED DISTANCE SEEK LOOP,

TEST 9 REVERSE CSCILLATING SEEK TEST

A AR A

POSITION HEADS AT MAX CYLINDER. DO OSCILLATING SEEK USING
HEAD 0. (IF RLO1 SEEK FRUn 255 10 254 TO 255, 255 10 253 10
255,....255 10 0 TO 255.) AFTER EA(CH SEEK READ HEADER AND
VERIFY POSITION.

REPEAT TEST USING HEAD 1,

NOTE : IF EITHER CYLINDER LIMIT 1S SPEC
SEEK BETWEEN UPPER AND LOWER LI

IF1ED, THE TEST wWiLL
MITS FOR EACH SURFACE,

S ———
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(HOOSING A SINGLE SURFACE wiLL LIM
SURFACE. NOTE THAT LOOPING ON

FIXED DISTANCE SEEK LOOP.

IT TESTING TO THAT
TEST THEN PROVIDES A

TEST 10 SEEK TIMING

treRT RN

POSITION HEADS AT CYLINDER O.

DO 64 SEEKS FROM O TO 1 AND 1 TO O, MEASURING THE SEEXK TIME
FOR EACH SEEK. AVERAGE THE SEEK TIMES (FORWARD AND REVERSE
INDEPENDENTLY) AND REPORT.

REPEAT ABOVE SEEKING BETWEEN CYLINDER 127 TO 128 AND 254 10
255 FOR RLOT AND 255 TO 256 AND 256 TO 511 FOR RLOZ.

REPEAT ABOVE SEEKING BETWEEN CYLINDER O TO 127 AND 128 TO 256
FOR RLO1 AND CYLINDER O TO 256 AND 256 TO 511 FOR RLOZ2.

REPEAT ABOVE SEEKING BETWEEN CYLINDER O AND 255 FOR RLO1 AND O
T0 511 FOR RLOZ.

THE SEEK TIMES WILL BE REPORTED AS SHOWN BELOW. THE TIME
HEAE?R&S IS FROM START OF SEEK COMMAND UNTIL INTERRUPT IS
R ( v .

INNER MIDDLE OUTER EXPECTED
1 CyL FWD X X * i
1 CYL REV X X X "
MID (YL FWD X X X
MID CyL REV X X X
MAX CYL FWD X X
MAX CYL REvV x X

THE X INDICATES WHERE TIME WILL BE REPORTED.

NOTE : THE ABOVE REPORT WILL BE PRINTED IN THE FIRST PASS FOR
EACH DRIVE UNDER TEST IF MANUAL INTERVENTION TESTS
WERE RUN. THE EXPECTED TIMES ARE FOR USER COMPARISON
ONLY., THE PROGRAM WILL NOT REPORT DEVIATION AS AN
ERROR.

TEST 11 BASIC REAC DATA TEST

POSITION HEADS AT MAX CYLINDER.

DO READ DATA, HEAD 1. (HECK FOR ANY ERRORS AND REPORT, 1F
ERROR, READ SECTOR 1 THROUGH 19 UNTIL NO ERROR ON READ.
REPORT ALL ERRORS BUT DC NOT INCREMENT ERROR COUNT, IF  NONE
(AN BE READ, SUCCESSFULLY, REPORT THAT FACTORY BAD SECTOR FILE
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CANNOT BE READ, INCREMENT ERROR COUNT AND PROCEED WITH READ Of
SECTOR 20.

ON SECTOR WITH NC CRC ERROR, VERIFY DATA FORMAT (WORD O AND 1
ARE NOT O, WORD 2 AND 3 ARE O, LOCATE FIRST WORD OF ALL ONE'S
8:?A1HA] #ORD TO WORD 127 ARE ALL ONE'S.) STORE BAD SECTCR

READ DATA, HEAD CNE, SECTOR 20. CHECK FOR ANY ERRORS AND
REPORT. IF ERROR, READ SECTOR 21 THROUGH 39 UNTIL NO ERROR ON
READ. REPORT ALL ERRORS BUT DO NOT INCREMENT ERROR COUNT. IF
NONE CAN BE READ SUCCESSFULLY, REPORT THAT SOF TWARE BAD SECTOR
FILES CANNOT BE READ, INCREMENT ERROR COUNT AND EXIT TEST.

ON SECTOR WITH NO CRC ERROR, VERIFY DATA AS ABOVE. STORE BAD
SECTOR DATA,

NOTE: IF SURFACE O IS SELECTED THIS TEST WILL Bt BYPASSED.
TEST 12 WRITE/READ DATA TEST (PART 1)

"R EREYN

POSITION HEADS AT CYLINDER O

WRITE PATTERN 1 ON HEAD O, SECTOR 0. CHECK FOR ANY ERROR.

READ HEAD O, SECTOR 0. CHECK FOR CRC ERROR. (COMPARE DATA,

REPEAT FOR OTHER DATA PATTERNS (2 THROUGH 8).

(HECK 1F CYLINDER O, TRACK 1, SECTOR O IS LISTED IN BAD SECTOR

DATA, IF NOT, REPEAT ABOVE TEST AT CYLINDER O, TRA(CK 1,

SECTOk O. IF IT IS LISTED AS BAD, LOCATE FIRST SECTOR O,

TRACK 1 THAT 1S GOOD AND DO ABOVE TESTS.

NOTE : CYLINDER LIMITS ARE IGNORED, TESTING IS DONE AT
CYLINDER 0. HOWEVER, CHOOSING A SINGLE SURFACZE WILL
LIM,T TESTING TO THAT SURFACE.

TEST 13 SPINDLE TIMING TEST

POSITION HEADS TO CYLINDER 0.

DO WRITE DATA TO CYLINDER O, HEAD O, SECTOR 0. WAIT FOR
INTERRUPT,

DO WRITE DATA TO CYLINDER O, HEAD 0O, SECTOR 0. START TIMING.
WHEN  INTERRUPT CCCURS, STOP TIMING. RESULT IS SPINDLE
ROTATION TIME,

REPEAT TEST 64 TIMES. REPORT THE AVERAGE AS SPINDLE ROTATION
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TIME. THE TIME REPORVED IS IN 100°S OR MICROSECONDS.

NOTE: THIS TES! WILL BE RUN ONLY IN THE FIRST PASS AND ONLY
IF MANUAL INTERVENTION TESTS WERE RUN.

TEST 14 WRITE/READ TEST (PART 2)

tEreRPREYR

CC IS CURRENT CYLINDER SELECTED FROM SET,
LET SELECTED CYLINDER SET BE AS DEFINED IN PARAGRAPH 4.3.

SEEK FORWARD TO (C. WRITE PATTERNS 1 THROUGH 8 REPEATED 5
TIMES ON HEAD 0. READ/COMPARE ALL DATA.

SEEK REVERSE TO "LOLIMIT''. SEEK FORWARD TO CC. READ/COMPARE
ALL DATA.  SEEK FORWARD TO "MILIMIT''. SEEK REVERSE TO (C.
READ/COMPARE ALL DATA, REWRITE DATA PATTERNS 1 THROUGH 8
REPEATED 5 TIMES ON HEAD 0. READ COMPARE ALL DATA.

SEEK FORWARD TC "‘HILIMIT'. SEEK REVERSE TO (C. READ/COMPARE
ALL DATA.  SEEK REVERSE TO '""LOLIM!T''. SEEK FORWARD T0 C(C.
READ/COMPARE ALL DATA.

REPEAT ABOVE TEST FOR HEAD i,
REPEAT ABOVE TESTS FOR ALL CYLINDERS IN SELECTED CYLINDER SET.

NOTE 1: IF ANY OF THE SECTORS IN THE SELECTED CYLINDER SET
ARE LISTED AS BAD, THAT SECTOR WILL BE BYPASSED.

NOTE 2: IF THE ''USE ALL CYLINDERS'' PARAMETER IS SPECIFIED AS
“y'*, THE TEST WILL INCLUDE ALL CYLINDERS IN THE
SELECTED PARAMETER SET.

NCTE 3: IN THE FIRST PASS OF THE PROGRAM THIS TEST IS
FXECUTED ON ONLY 6 OF THE CYLINDERS LISTED IN THE
CYLINDER SET. THOSE USED WILL BE EVERY 8TH ENTRY IN
THE TABLE. ON THE SECOND AND SUBSEQUENT PASSES ALL
ENTRIES IN THE SELECTED CYLINDER SET ARE USED.

NOTE 4: TESTING WILL BE DONE BETWEEN UPPER AND LOWER LI
CYLINDERS IN THE CYLINDER SET BEYOND THESE LIMITS
NOT BE TESTED. CHOOSING A SINGLE SURFACE WILL L
TESTING TO THAT SURFACE.

TEST 15 WRITE LOCK ERROR AND DATA PROTECTION TEST

st RETY

ITS
WiLL
IM]

DO WRITE DATA PATTERN O AT SECTOR 0. READ DATA AND VERIFY,

ASK OPERATOR (0 WRITE LOCK DRIVE. DO GET STATUS LOOP UNTIL
WRITE LOCK 1S SET. IF NOT SET IN 30 SECONDS, ABORT THE TEST.
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WHEN WRITE LOCK IS SET, DO WRITE DATA PATTERN 1 AT SECTOR 0.
REPORT FAILURE IF DRIVE ERROR DOES NOT SET OR IF ANY OTHER
ERROR SETS. CLEAR ERROR AND READ DATA AT SECTOR 0. CHECK
THAT DATA HAS NOT BEEN DISTURBED.

REQUEST GPERATOR TO RESET WRITE LOCK. DO GET STATUS LOGP
?NglkE:Ségg LOCK IS, RESEI IF NOT RESET IN 30 SECONDS, REPEAT
H

NOTE:  THIS TEST 1§ EXECUTED ONLY IF THE PROGRAM OPERATION
MODE 2 IS SELECTED, MANUAL INTERVENTION TESTING IS
REQUESTED, AND IS RUN IN FIRST PASS ONLY.

TEST 16 ADJACENT CYLINDER INTERFERENCE TEST

FrERERTREY

, CC_IS CURRENT CYLINDER SELECTED FROM SET
“LET SELECTED CYLINDER SET BE AS DEFINED IN PARAGRAPH &.3. ,
DATA PATTERN IS 155555.

SEEK FORWARD TO CZYLINDER CC. WRITE PATTERN ON TRACK 0, ALL
SECTORS. READ/COMPARE DATA.

SEEK FORWARD TO ‘'HILIMIT"'. SEEK REVERSE 710 (C-1, WRITE
PATTERN. SEEK FORWARD TO ‘"‘MILIMIT'., SEEK REVERSE 10 (C,.

WRITE PATTERN. (THIS HAS BRACKETED ORIGINAL WRITE WITH WRITES
IN ADJACENT CYLINDERS. NOTE ADJACENT CYLINDERS WERE WRITTEN
AFTER HEADS CAME ON CYLINDER IN REVERSE DIRECTION WHICH 1S

OPPOSITE OF CENTER CYLINDER.)

SEEK REVERSE TO "LOLIMIT'. SEEK FORWARD TO CC. READ/COMPARE
DATA FROM ALL SECTORS. ANY ERRORS (READ OR COMPARE) ARE
ATTRIBUTED TO ADJACENT CYLINDER INTERFERENCE.

SEEX FORWARD TO "HILIMIT''. SEEK REVERSE TO C(C. WRITE DATA
PATTERN. SEEK REVERSE TO "LOLIMIT'. SEEX FORWARD TO CC-1,
WRITE PATTERN. SEEK REVERSE TO "'LOLIMIT', SEEK FORWARD TO
(C+1, WRITE PATTERN. SEEK FORWARD TO "'WILIMIT', SEEK REVERSE .
TO CC. READ/COMPARE DATA IN ALL SECTORS. ANY ERRORS (READ OR
COMPARE) ARE ATTRIBUTED TO ADJACENT CYLINDER INTERFERENCE.

REPEAT ABOVE TESTS ON HEAD 1.

NOTE 1: ]J7F ANY SECTOR ON A SELECTED CYLINDER IS LISTED BAD,
THAT SECTOR WILL BE BYPASSED.

NOTE 2: IF THE "'USE ALL CYLINDERS'' PARAMETER IS SPECIFIED AS
“y'', THE TEST WILL INCLUPE ALL CYLINDERS (EXCEPT O AND
MAX CYL) IN THE SELECTED PARAMETER SET.

NOTE 3: IN THE FIRST PASS OF THE PROGRAM THIS TEST 1S
EXECUTED ON ONLY 3 OF THE CYLINDERS LIS.ED IN THE
CYLINDER SET. THOSE USED wiLL BE  THE  FIRST,
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YUENTfFIRSY, AND FORTYFIRST ENTRIES IN THE TABLE. ON
SECOND AND SUBSEQUENT PASSES EVERY FOURTH CYLINDER SET
ENTRY WiLL BE TESTED,

NOTE &: TESTING WILL BE DONE BETWEEN UPPER AND (OWER LIMITS,
CYLINDERS IN THE CYLINDER SET BEYOND THESE LIMITS wiLL
NOT BE TESTED. C(HOOSING A SINGLE SURFACE wWILL LIM]IT
TESTING TO THAT SURFACE.

TEST 17 OVERWRITE TEST

CC IS CURRENT CYLINDER SELECTED FROM SET
SELECTED CYLINDER SET DEFINED IN PARAGRAPH 4.3.
PATTERN A = 125252

PATTERN B = 00000C

SEEK FORWARD 70 (C, WRITE DATA OF PATTERN A IN ALL SECTORS,
HEAD O. READ/COMPARE DATA,

SEEK FORWARD TO "“WILIMIT'', SEEK REVERSE 10 ((. WRITE PATTERN
B. SEEK  REVERSE 10  "LOLIMIT", SEEK FORWARD T0 (C,
READ/CCMPARE DATA,

SEEK FORWARD TO “‘WILIMIT', SEEK REVERSE 710 (C. WRITE DATA
PATTERN A. READ/COMPARE DATA. SEEXK REVERSE TO ""LOLIMIT",
SEExK FORWARD T0 (C. WRITE PATTERN B. SEEK FORWARD 710
"HILIMIT"" SEEK REVERSE 10 (C. READ/COMPARE DATA,

ANY FAILURES (READ OR COMPARE) ARE ATTRIBUTED T0 OVERWRITE
FROBLEM,

REPEAT ABOVE TESTS ON HEAD 1.

NOTE 1: IF ANY SECTOR ON A SELECTED CYLINDER IS LISTED AS BAL,
THAT SECTOR WILL BE BYPASSED.

NOTE 2: IF THE ""USE ALL CYLINDERS'' PARAMETER IS SPECIFIED AS
Yy, THE TEST WILL INCLUDE ALL CYLINDERS IN THE
SELECTED PARAMETER SET.

NOTE 3. IN THE FIRST PASS OF THE PROGRAM THIS TEST IS
EXECUTED ON ONLY 3 OF THE CYLINDERS LISTED IN THE
CYLINDER SET. THOSE USED wlLL - BE THE  FIRST,
TWENTYFIRST, AND FORTYFIRST ENTRIES IN THE TABLE. ON
SECOND AND SUBSEQUENT PASSES EVERY FOURTH CYLINDER SET
ENTRY WILi BE TESTED.

NOTE &: TESTING WILL BE DONE BETWEEN UPPER AND LOWER LIM]
CYLINDERS IN THE CYLINDER SET BEYOND THESE LIMITS W
NOT BE TESTED. (HOOSING A SINGLE SURFACE wlLt Ll
TESTING TO THAT SURFACE,

15,
ILL
Mmit

SEQ 0040
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CIRLJAG RLOT/2 DR TST 2 MACRO v03.01 9-FEB=79 19:23:55

TABLE

3-
L=
-
6-
7=
8-
9-
10-
1=
12+
13-
14=-
15=
16=
17=
18-
19-
20=
2=

OF CONTENTS

*TEST 1 *+*QUTER GUARD BAND DETECTION

*TEST 2 **INCREMENTAL FORWARD SEEK HEAD C
*TEST 3 *+ INCREMENTAL REVERSE SEEK HEAD 0
*TEST 4 **NCREMENTAL FORWARD SEEK HEAD 1
*TEST 5 *+* INNER GUARD BAND DETECTION

*TEST 6 *+ INCREMENTAL REVERSE SEEK HEAD 1
*TEST 7 *+SEEK TESTS

*TEST 8 *+*FORWARD OSTILLATING SEEK

*TEST 9 **REVERSE OSCILLATING SEEK

*TEST 10 *+»SEEK TIMING

*TEST N *+BASIC READ DATA (BAD SECTOR FILE)
*TEST 12 *+*WRITE/READ DATA (PART 1)

*TEST 13 *+SPINDLE TIMING TEST

«TEST 14 *+*WR]TE/READ DATA (PART 2)

*TESY 1% *+WRITE LOCY ERROR AND DATA PROTECTION
*TEST 16 *+ADJACENT CYLINDER INTERFERENCE
*TEST 17 **OVERWRITE

PARAMETER CODING
DIAGNOSTIC SUPERVISOR == LOW (ORE SET uP

SEQ 0042
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PART = -1

1

SEQ 0043
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SEQ 0044
1 LNUIST  OND,MD,ME
2 000000 .ENABLE ABS
3 JENABLE AMA
A 002000 .=2000
: JMCALL  SvC
7 002000 Sv(
8 000001 SVCT1ST=1
P ¢00001 SV(SuB=1
10 000001 SV(BGL =1
B 000000 SVCINS=0
1¢ 000020 SVCTAG=0
}2 002600 POINTER BGNSW,BONSFT,BGNDU
15 002000 BGNMOD MDHEDR
20 002000 HEADER (ZRLJ,A,0,30000,30000,300,RLO1
002000 103 LASCIT 70/
002001 132 LASCLL 727
002002 122 LASCIT /R/
002003 114 JASCII 7L/
002004 112 JASCLIL 747
002005 000 .BYTE 0
02006 000 BYTE 0
002007 000 .BYTE 0
002010 101 LASCIT  /A/
002011 060 LASCIT 70/
002012 000000 1 .WORD O
002014 Q003060 .WORD 300
002016 037532 LWORD  L$HARD
002020 037676 LWORD  L$SOFf7
002022 013330 LWORD L%HW
002024 013346 LWORD  L$SW
002026 04033%¢ LWORD  L$LAST
002030 000000 .WORD O
002032 000000 .WORD O
002034 000000 LWORD O
062036 000000 LWORD 0
002040 013364 LWORD L$DISPAT(H
002042 000000 .WORD O
002044 000000 LWORD O
002046 000000 .WORD O
002050 002 BYTE (SREVISION
002051 002 LBYTE ($EDIT
002052 030000 .WORD 30000
002054 030000 .WORD 30000
00205 000000 LWORD O
002060 000000 LWORD O
002062 000000 LWORD 0
002064 002114 LWORD  LSDVTYP
002066 000000 LWORD O
002070 002112 .WORD L$DR
002072 002112 .WORD  L$DRST
002074 000000 LWORD 0
002076 014700 LWORD  L$DU
002100 000014 .WORD 14
002102 000000 LWORD O

002106 013426 . WORD LBINI!
-
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LA o ¥
wne

65

¢4

002106 014560

002110
002110
002110

002126
002126

000000

1c2
061
114
000

000000
000002
000004
000006
000CG10
000012

000000
000002
000004
000006
000010
000012

000001
000002
000004
000010
000020
010000
020000
040000
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ENDMOD

114 060
056 122
060 062

8GNMOD
EQUALS
(SR
VECT
PRIOR
TYPDR=6

DPRSB
(NT

MiSwl]
LOLIM
HILIM
HEAD

ERLIM
DCLIM

ALLLYL
ALLSEC
DRSELT
HDAL ! GON
AUTOS!Z
HEADLM
HICYL
LOCYL

.WORD  LSCLEAN

DEVREG

.WORD 0

BLKW

PEVIYP <RLOT,RLOZ>
LASCIZ  /RLOT,RLOZ/

.EVEN

;COPYRIGHT (C) 1978, 1977

;THIS SOFTWARE IS FURNISHED UNDER LICENSE FOR USE ONLY
:ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH
:THE INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS
;SOFTWARE, OR ANY COPIES THEREOF, MAY NOT BE PROVIDED
:OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT
:FOR USE ON SUCH SYSTEM, AND TO ONE WHO AGREES TO THESE
;LICENSE TERMS. TITLE TO OWNERSHIP OF THE SOF TWARE SHALL
;AT ALL TIMES REMAIN [N DEC.

;1HE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
;WITHOUT NOTICE AND SHALL NOT BE CONSTRUED AS A (OMM]TMENT
;BY DIGITAL EQUIPMENT CORPORATION.

:DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY

;OF 1T1S SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED 8Y DEC.

GLBEQAT

OFFSETS FOR HARDWARE P=-TABLE

0 ;BUS ADDRESS

2 ;VECTOR ADDRESS
e ;PRIORITY

0 :DRIVE SELECT BIT
2 :CONTROLLER TYPE

FSET FOR SOF TWARE P-TABLE

: SOF TWARE PARAMETERS SWITCWES
;CYLINDER LOWER LIM]T

sCYLINDER HIGH LIM]T

SELECTED HEAD FOR RUNNING TES:S
;ERROR LIMIT

:DATA COMPARE ERROR LIM]T

SIGNMENT FOR SOF TWARE P-TABLE SWITCHES
;USE ALL CYLINDERS
;USE ALL SECTORS
;EXECUTE DRIVE SELECT TESIT
JEXECUTE HEAD AL IGNMENT TEST

—

H |
— OO O™
a¥] =

SHEAD LIMIT SPECIFIED FLAG
ML LIMIT SPECIFIED FLAG
10 LIMIT SPECIFIED

LA T L T T PO TR T T [ - -

0D 0 00 00 00 O 0D (0 »—
e e b b b bt = ——d
— ] ) ] ] ] ] ]

— e OO OO0 P>
N NN = O WV

;AUTO SIZE FOR DRIVE=DROP |F NO RESPONSE

SEQ 0045




AGSEMBLY ROUTINES

7
72
72
74
75
%
77
78
79
8O
81
82
83
84
85
86
87
88
29
90
91
92
93
94
95
96
97
98
99
100
107
102
103
104
105
106
107
108

o
O

il il il il il il D il il il il —

PORURD =8 vt et s = s et ea® s =
N =20 N N NN DO

<ol il
N
&N

125
127

~
>

100000

000102
000104
000106
0060139
000112
000114
000116
000100

007777
000002
000001
000004
000010
000020
000040
000100
000200
000400
001000
002000
004000
010000
020000
040000
100000
003760

000001
000002
000004
000010

000000
000002
000004
000006

000000
100000
040000
020000
010000
010000
004000
004000
002000
001400
000200
000100

MITEST

CKDATA
GISTAT
SEEK

RDHE AD
WIDATA
RDDATA
RDNOHR
NOOP

COMPOP
HDRZMP
DATACMP
CYLUP
ULOAD
INOUTS
OUTINS
FOLWRT
REVSKS
FWDSKS
REVSKO
FWDSKO
BADADD
SEEKOP
RORWOP
RELDWT
HDR4O
MQUALS

TOSLOW
NOIRPT
CONHNG
NOCLR

RLCS
RLBA
RLDA
RLMP

RLCSR

ANYERR
DRVERR
NXMERR
DLTERR

HNFERR

DCKERR
HCRCERR
OPIERR
DSMSK
(RDYMSK
INTEBL
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=BIT15

;EXECUTE MANUAL INTERVENTION TESTS

SUBSYSTEM FUNCTIONS

102

Wl h gy

4
b
0
e
4
6
0
R
7
1
1
1
T
1
1
1
1
|
1
1
1
1
1
1
1
1

ODTTODDDDDDET DODODOD®~ND

"Wy nym

W s n

00000
0009
0000
0000
0000
000
000
000
00

4
00

LU LT T T T T LI T T [ T =

;WRITE CHECK

;GET STATUS

;SEEK

sREAD HMEADER

;WRITE DATA

;READ DATA

READ DATA, IGNORE HEADERS
;NO OPERATION

;COMPOSITE OPERATION FLAGS
;HEADER COMPARE OPERATION

:DATA COMPARE OPERATION

;CYCLE UP OPERATION

;UNLOAD OPERATION

; IN=OUT SEEK OPERATION

;:0UT=IN SEEK OPERATION
;FOLLOWING WRITE OPERATION

;REV SEEX SEQ (ADJ INTERFERENCE’
;FWD SEEK SEQ (ADJ INTERFERENCE)
;REV SEEK SEQ (OVERWRITE)

.FWD SEEK SEQ (OVERWRITE)

:BAD DISK ADDRESS

;SEEX OPERATION

:READ OR WRIiTE OPERATION

;RELOAD WAIT

;40 HEADER OPERATION

S!INOUTS!FOLWRT!REVSKS!FWDSKS !REVSKO!FWDSKO

;MESSAGE QUALIFIER BITS

FLAGS FROM SUBROUTINES

;OPERATION TOOK TO LONG

:NO INTERRUPT FRGM OPERAT]ON
: CONTROLLER HUNG

;BAD CONTROLLER CLEAR

;CONTROL AND STATUS REGISTER
:BUS ADDRESS REGISTER

:D1SK ADDRESS REGISTER
;MULTI=-PURPOSE REGISTER

R
B
B
B
B
0
2
=4
6
SGISYER BIT DEFINITIONS = CONTROL STATUS REGISTER
1
4
2
1
1
4
4
2
1
200
1

;CONTROL AND STATUS REGISTER
:ANY ERROR BIT

;DRIVE ERROR BIT
;NON-EXISTANT MEMORY ERROR
;DATA LATE ERROR

;HEADER NOT FOUND ERRCR
:DATA (HECK ERROR

;HEADER CHECK ERROR
:OPERATION INCOMPLETE ERROR
;DRIVE SELECT MASK
;CONTROLLER READY MASK

; INTERRUPT ENABLE MASK

SEQ 0046
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-l.-‘_-.-—‘,-l.—-l_‘—.._..—‘_‘
NN N NN N NN NN N
O~NO NN = OO0

[ I T —
ol o 2 N alt ol l 22V, |
~NOWVMR W 2O O

173

— il il ol ol il il il il

WWIODW N NNNINN
SNV —=D OO

002126
002126

002126

» 002130

002132
002134
002136
002140
002142
002144
002146
002150
002152
002154
002156
002160

000060
000001

000077
000100

000001
000004
0C0020

000003
000010

017777
160000

000077
000100

000007
000010
000020
000040
060100
000400
001000
002000
004000
010000
020000
040000
100000

000000
005253
005277
005224
005243
005265
005232
005362
005311
005330
005427
005416
005460
005437

BAMSK
DRDYMSK

SAMSK
HSMSK

MBSET0
DIRBIT
HDSEL

GETSTAT
DRSET

WCMSK
WCRNG

HDSE C
HDHSEL

STAMSK
BHSTAT
HOSTAT
COSTAT
HSSTAT
DSESTAT
VCSTAT
WGESTAT
SPDSTAT
STOSTAT
WLSTAT
HCESTAT
WDESTAT

ENDMOD
BGNMOD

OPMSGS :

GLBDAT

TABLE Of
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

MACRO v03.01 9=FEB=79 19:23:55 PAGE 2-3

;BUS ADDRESS UPPER MASK
;:DRIVE READY MASK

BIT DEFINITIONS - DISK ADDRESS FOR DATA XFER
;SECTOR ADDRESS MASK
sHEAD SELECT MASK

BIT DEFINITIONS = DISK ADDRESS FOR SEEK
;MUST BE SET, BIT O
;DIRECTION BIT
;HEAD SELECT BIT

BIT DEFINITIONS = DISK ADDRESS FOR GET STATUS
;GET STATUS SETUP
;DRIVE RESET MASK

BIT DEFINITIONS = MP FOR DATA XFER
;WORD COUNT MASK
;WORD COUNT RANGE MASK

BIT DEFINITIONS = MP FOR READ HEADER
;SECTOR MASK
;HEAD SELECT MASK

BIT DEFINITIONS = MP FOR GET STATUS
;STATE MASK
:BRUSH HOME STATUS
;HEADS OUT STATUS
; COVER OPEN STATUS
;HEAD SELECT STATUS
;DRIVE SELECT ERROR STATUS
: VOLUME CHECK STATUS
;WRITE GATE ERROR STATUS
:SPIN ERROR STATUS
:SEEK TIMEOUT ERROR STATUS
;WRITE LOCK STATUS
;HEAD CURRENT ERROR STATUS
;WRITE DATA ERROR STATUS

OPERATION MESSAGES

0 sFILLER

MWR CHK :MESSAGE FOR WRITE (HECK
MGTSTA : GET STATUS

MSEEK : SEEK

MREADH 3 READ HEADER
MWRITE : WRITE DATA

MREAD : READ DATA

MWRSET : WITH RESET

MDAT(P 3 WITH DATA COMPARE
MHDR(P - WITH HEADER (OMPARE
MCYLUP - LOAD HEADS

MULOAD 3 UNLOAD HEADS
MINOQUT s IN=QUT SEQ
MOUTIN - QuT=IN SEQ

SEQ 0047

e i
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SEQ 0048
18% 002162 005503 .WORD  MFOLWRT : FOLLOWING WRITE
186 002164 005525 .WORD  MREVSK : ; REV SEEK
187 002166 005560 WORD  MFWDSK : FWD SEEK
188 002170 005647 .WORD  MRESKD : REV SEEK
189 002172 005613 .WORD  MFWSKOQ : FWD SEEK
190 002174 005703 .WORD  MBADAD : BAD DISK ADD FOR WRITE
191 002176 005348 .WORD  M4OHDR : 40 HEADER OPERATION
192 002200 000000 T.DRIVE: .WORD O
193 002202 000000 JJJ: LMORD 0
194 00220&¢ 000000 HLMTW: .WORD O
195 002206 000000 CLRBYT: .WORD O
196 002210 000000 NXTHL: .WORD 0
197 002212 (000000 GBND : WORD O
198 002214 000000 CAMSK: .WORD O
199 002216 000000 DIRMSK: .WORD 0
58? 002220 000000 MDCYL: .WORD O
202 : TABLE OF RESULT NAME MESSAGE ADDRESSES
203 002222 007572 RESTBL: .WORD MCERR ;CONTROLLER ERROR
204 002224 007703 .WORD  MDRERR ;:DRIVE ERROR
205 002226 010123 .WORD  MNEERR :NON-EXISTANT MEMORY ERROR
206 002230 010075 .WORD  MFLERR :HEADER NOT FOUND=DATA LATE
207 002232 010060 .WORD  MHDERR :HEADER OR DATA ERROR
208 002234 010050 - .WORD  MOPERR ;OPERATION INCOMPLETE
209 002236 010141 .WORD  MNDRST :NO DRIVE STATUS AVAILABLE
210 002240 000000 LWORD O
211 002242 010033 .WORD  MWDERR :WRITE DATA ERROR
212 002244 010015 .WORD  MHCERR :HEAD CURRENT ERROR
213 002246 000000 LWORD O
214 002250 007777 .WORD  MSTERR ;SEEK TIMEOUT ERROR
215 002252 007744 .WORD  MSPERR :SPINDLE ERROR
216 002254 007762 .WORD  MWGERR :WRITE GATE ERROR
217 002256 000000 LWORD O
S}g 002260 007714 .WORD  MDSERR ;:DRIVE SELECT ERROR
220 : PATTERN TABLE
221 002262 004746 PATTBL: .WORD PAT!
222 002264 004750 .WORD PAT?2
223 002266 005010 .WORD PAT13
224 002270 005050 .WORD PAT4
225 002272 005110 .WORD PATS
226 002274 005116 .WORD PATH
227 002276 005156 .WORD PAY?7
228 002300 005160 .WORD PAT8
229 002302 005220 .WORD PAI19
5?? 002304 005222 .WORD PAT10
23%2
233 . 3 SUBROUTINE CALLING STACK
234 002306 000000 SUBSTK: .WORD 0 ;STACK IS 12 WORDS LONG
235 002310 000000 WWRD 0
2% 002312 000C00 . LWORD O
2%7 002314 000000 LWORD O
238 002%16 000090 LWORD O
239 002320 000000 LWORD O
240 002322 000000 WORD 0
2641 002324 000000 LaukD U
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SEQ 0049
262 002326 000000 LWORD O
5:2 002330 000000 .WORD O
245 : ;RLOY TABLE OF CYLINDERS
246 002332 (000002 1251BL: .WORD 2 ;TABLE OF DIFFERENCES T0 BE USED
247 002334 000006 LWORD 6 :IN TEST 25
268 002336 0000i1 .WORD 9,
249 002340 000014 LYORD 12.
250 002342 000021 WORD 17.
251 00234¢ 000026 .WORD 22.
252 002346 000033 .WORD 27.
253 002350 000042 .WORD L
254 002352 000051 WORD 41,
255 002354 000200 .WORD 128.
ggg 002356 000377 .WORD 255.
258 ;RLO2 TABLE OF CYLINDERS
259 002360 000004 1251B2: .WORD 4
260 002362 000014 .WORD 1.
261 002364 000022 .WORD 18.
262 002366 000030 .WORD 24.
263 002370 000042 .WORD 34,
264 002372 000054 MORD 44,
265 002374 000066 WORD  54.
266 002%76 000104 .WORD 68.
267 002400 000122 .WORD 82.
268 002402 000400 .WORD 256.
5?8 002404 000777 .WORD 511. :
271 2 TABLE TO BE USED IN TEST 33 AND 34 T0O BUILD AND STORE THE
5;5 : CYLINDERS TO BE USED IN THE TEST.
274 002406 T331BL: .BLKW 16.
275 002446 IBT: .BLKW 16.
575
278 002506 002 CYLTBL: .BYTE 2 :TABLE OF DEFAULT CYLINDERS
279 002507 007 .BYTE 7.
280 002510 016 .BYTE 14,
281 002511 024 .BYTE 20,
282 002512 033 .BYTE 27.
283 002513 041 .BYTE 33.
284 002514 046 ' .BYTE 38.
285 002515 055 .BYTE 45,
286 002516 064 BYTE 52,
287 002517 072 .BYTE 58,
288 002520 101 .BYTE 65.
289 002521 110 .BYTE 72.
290 002522 115 .BYTE 77.
291 002523 124 .BYTE 84.
292 002524 133 .BYTE 91.
293 002525 141 BYTE 97,
294 002526 146 BYTE  102.
295 002527 154 .BYTE 108.
296 002530 161 BYTE 113,
297 002531 170 .BYTE 120.
298 002532 177 .BYTE 127,
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SEQ 0050
299 002533 206 BYTE 134,
300 002534 213 .BYTE 139,
301 002535 222 .BYTE  146.
302 002536 230 BYTE  152.
303 002537 235 BYTE 157
304 002540 244 BYTE 164
305 002541 252 .BYTE 170.
306 002542 261 BYTE 177,
307 002543 270 .BYTE 184,
308 00254¢% 275 .BYTE 189,
309 002545 303 .BYTE 195,
310 002546 312 .BYTE  202.
311 002547 317 .BYTE  207.
312 002550 326 .BYTE 214,
313 002551 334 .BYTE  220.
314 002552 343 .BYTE  227.
315 002553 352 .BYTE 234
316 002554 361 .BYTE 241
317 002555 367 .BYTE 247
318 002556 375 .BYTE 253
319 0025<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>