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IDENTIFICATION

PRODUCT CODE: AC-E044B-MC

PRODUCT NAME: C(ZRLCBO RLOT DRIVE TEST PART 1
DATE CREATED: 11-0(T-78

MAINTAINER: DIAGNOSTIC ENGINEERING

AUTHOR : D. DEKNIS

THE INFCRMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD ~OT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMCNT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES
NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM
AND CAN BE COPIED (WITH INCLUSION OF DIGITAL'S COPYRIGHT
NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT ASMAY OTHERWISE BE
PROVIDED IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL.
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1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT
1.1.1 STRUCTURE OF PROGRAM

THIS DIAGNOSTIC OCCUPIES 14.5K WORDS OF MEMORY AND IS COMPATIBLE WITH
BOTH XXDP AND ACT. IT CAN BE RUN STANDALONE UNDER XXDP, AND CAN BE,
CHAINED UNDER XXDP, ACT AND APT IN ACT MODE (SEE ''CREATE CORE IMAGE

COMMAND 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 TO
THE SUPERVISOR PORTION, WHICH WILL ASK CERTAIN “HARD CORE'' QUESTIONS
ABOUT THE ENVIRONMENT. THEN IT WILL ENTER COMMAND MODE, INDICATED BY
A PROMPT (HARACTER (DS B>). AT COMMAND MODE THE OPERATOR MAY ENTER
ANY OF SEVERAL COMMANDS AS DESCRIBEL BELOW.

THE SUPERVISOR 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 ASSEMBLY LISTING, AND IT MAY BE CONSULTED IN EVENT
OF A SOF TWARE PROBLEM.

1.1.2 DIAGNOSTIC INFORMATION

THIS PROGRAM TESTS AND EXERCISES RLOT DISK DRIVES RL11/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 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 0 DIFFERENCE 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 QUT, BRUSH
HOME, AND DRIVE STATES. THE PROGRAM CAN BE RUN IN AUTOMATIC MODE N
WHICH CASE ALL TESTS REQUIRING MANUAL INTERVENTION ARE BYPASSED.

1.2  SYSTEM REQUIREMENTS

1.2.1 HARDWARE REQUIREMENTS

PDP-11/LS1~11 PROCESSOR WITH 16Kk OR MORE OF MEMORY
CONSOLE DEVICE (LA30,LA36,VTS0,ETC.)
RL1T/RLV1T CONTROLLER(S)
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1 - 8 RLOT DRIVES

1 = 8 RLOIK CARTRIDGES WITH BAD SECTOR FILE
KWw11P, KW11L (OPTIONAL)

LINEPRINTER(GPT IONAL)

1.2.2 SOF TWARE REQUIREMENTS

CZRLCBO RLOT1 DRIVE TEST PART 1
(FORMERLY MD=11=DZRLC(C-A)
1.3  RELATED DOCUMENTS AND STANDARDS

RLOT USERS MANUAL (EK-RLO?=-UG-PRE)
XXDP USERS MANUAL

4
1.4 DIAGNOSTIC HIERARCY PREREQUISITES

THE RLO1 SUBSYSTEM SHOULD HAVE SUCCESSFULLY RUN THE &FOLLOWING
PROGRAMS : J

CVRLAAO RLY11 RLOY DISKLESS TEST (RLV11)

CZRLABO RLT1/RLV11 CONTROLLER TEST PART 1

- CZRLEBD RL11/RLV11 CONTROLLER TEST PART 2
1.5 ASSUMPT IONS *

THE HARDWARE OTHER THAN THE RLO1 SUBSYSTEM IS ASSUMED TO WORK
PROPERLY. FALSE ERRORS MAY BE nEPORTED If THE -PROCESSOR, ETC., DO NOT

..... .
------

2.0 OPERATING INSTRUCTIONS
2ot HOW TO RUN THIS DIAGNOSTIC
2.1.1 THE SIX STEPS OF EXECUTION
THIS DIAGNOSTIC SHOULD BE LOADED AND STARTED USING NORMAL XXDP
FROCEDURES. ~ THE START COMMANC SHOULD NOT SPECIFY AN ADDRESS, BECAUSE
THE DIAGNOSTIC HAS THE PROPER TRANSFER ADDRESS CODED INTO 1IT.
WHEN THIS DIAGNOSTIC IS STARTED, THE FOLLOWING STEPS WILL OCCUR:
‘n

LA R RS2

« STEP 1 »

TR AR RRTRR N

A SHORT SERIES OF "HARDCORE QUESTIONS'' WILL BE ASKED:
QUESTION MEANING

- - - = e o e =
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¥=CLK (L) N ? 1S THERE AN L-CLOCK?
P=CLK (L) N ? ' P=CLOCK?
SOHZ (L) N ? IS THE POWER 50 CYCLES (AS IN EUROPE)?
LSI (L) N ? IS MACHINE AN LSI?
LPT (L) N 2 IS 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
CARRIAGE RETURN. IT IS POSSIBLE THAT NOT ALL OF THE QUESTIONS WILL BE
ASKED: FOR EXAMPLE, IF YOU SAY "'YES'' TO THE L-CiOCK QUESTION, THE
P-CLOCK QUESTION WILL NOT BE ASKED.

IF NEITHER P OR L CLOCK ARE ANSWERED YES THE OPERATOR WILL BE ASKED TO
TYPE TWO CHARACTERS 4 SECONDS APART.

LA A28 dds s

* STEP 2 =

LA s 82 dd sl

WHEN YOU HAVE ANSWERED ALL THE HARDCORE ouesrxo~s THE DIAGNOSTIC WILL

ISSUE THE PROMPT ‘DS-B>'".  FROM THIS POINT UNTIL THE TIME WHEN YOU
RESTART XXDP, YOU WILL BE TALKING TO THE DIAGNOSTIC, NOT XXDP. WE
WILL REFER TO THE PRESENCE OF THIS PROMPT AS BEING IN DIAGNOSTIC
COMMAND MODE, AS OPPOGED 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 RESPONSE TO
THE XXDP DOT PROMPT. THIS ‘''START'' COMMAND (AN 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 IS SOMETHING LIKE THIS:

STA/PASS :1/F LAGS :HOE
THINGS TO NOTE HERE:

1. ONLY THE FIRST THREE CHARACTERS OF THIS OR ANY COMMAND AT THE
"DS-B>'' LEVEL NEED TO BE TYPED.

2. THE "PASS'' SWITCH SPECIFIES HOW MANY PASSES YOU DESIRE. A
PASS C(ONSISTS OF RUNNING THE FULL CIAGNOSTIC AGAINST ALL
UNITS BEING TESTED (THIS WILL BE EXPLAJNED SHORTLY). -—ONE
PASS IS SPECIFIED IN THE ABOVE EXAMPLE.

3. THE 'FLAGS'' SWITCH MAY SPECIFY ANY OF A NUMBER OF FLAGS, BUT

\ THE MAIN USEFUL ONES ARE :

LOE LOOP ONE ERROR
HOE HALT ON ERROR
IER INHIBIT ERROR PRINTOUT

THE HOE FLAG IS SPECIFIED IN THE ABOVE EXAMPLE (WE'LL SEE wHY
SHORTLY).
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LA A S 2223

* STEP 3 »

LA AR S S 2

WHEN YOU HAVE TYPED IN A "'START'' COMMAND, THE DIAGNOSTIC WILL COME
BACK WITH THE QUESTION ‘W 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 DIRECTED
AT A DISK DRIVE, THEN THE NUMBER OF UNITS WOULD BE THE NUMBER OF
DRIVES TO BE TESTED. WHEREAS IF 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 CAN ALWAYS BE
DETERMINED BY INSPECTING THE "HEADER'' STATEMENT NEAR THE BEGINNING OF
THE SOURCE (ODE. ONE OF THE OPERANDS OF THIS 'HEADER'' STATEMENT
SHOULD BE THE DEVICE TYPE OF THE DIAGNOSTIC.

SEG 0006
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TR AR AR RRY

« STEP 4 »

AARAR AR TR

WHEN YOU HAVE TYPED IN THE NUMBER OF UNITS TO BE_ TESTED, THE
DIAGNOSTIC WwILL ASK YOU THE 'HARDWARE QUESTIONS'', THE ANSWERS TO
THESE QUESTIONS ARE USED TO BUILD TABLES IN CORE, CALLED 'HARDWARE
?EE?EEES“. ONE HARDWARE P-TABLE WILL BE BUILT FOR EACH UNIT TO BE

THERE ARE SEVERAL HARDUARE 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 WwILL 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.

ARk Ak khkhw

* STEP 5 «

ARk h &

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
SOF TWARE QUESTIONS THAT DETERMINE THE BEHAVIOR 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 INTC THE SOF TWARE P-TABLE IN THE
PROGRAM. _THE SERIES OF QUESTIONS WILL BE ASKED JUST ONCE, REGARDLESS
OF THE NUMBER OF UNITS TO BE TESTED.

AR RR RN r

* STEP 6 ~

LA 23222322

AFTER YOU HAVE ANSWERED THE SOF TWARE QUESTIONS, THE DIAGNOSTIC WILL
BEGIN 10 EXECUTE THE HARDWARE TEST (ODE. THERE ARE SEVERAL THINGS
THAT CAN HAPPEN NEXT, DEPENDING ON WHETHER A HARDWARE ERROR IS
ENCOUNTERED AND ALSC ON WHAT SWITCH VALUES YOU SELECTED ON THE START
COMMAND. C(ONSIDER THE POSSIBILITIES:

1. IF NO ERROR IS ENCOUNTERED, THEN THE DIAGNOSTIC WILL SIMPLY
EXECUTE THE DESIRED NUMBER OF PASSES AND RETURN TO COMMAND
MODE (PROMPT DS-B>).
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2. IF AN ERROR IS ENCOUNTERED, THEN ONE OF THREE THINGS HAPPENS,
DEPENDING ON THE SETTINGS OF THE HOE AND LOE FLAGS.

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

LOE SET: THE DIAGNOSTIC WILL LOOP ENLESSLY 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 OCCURED.

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 ENCOUNTERED, THE
gé%&DREQUESTED PASS WILL BF EXECUTED AND THE PROMPT WILL BE

IF AN FRROR IS ENCOUNTERED, THE ERRUR WILL BE REPORTED AND THE PROMPT
WILL BE REISSUED (BECAUSE THE HOE FLAG IS SET). A. THIS POINT THERE
ARE FOUR DIFFERENT WAYS YOU CAN GET THE PROGRAM GOING AGAINS:

1. ISSUE ANOTHER ''START'' COMMAND (THUS GOING THRU ALL OF STEPS
2, 3. 4, 5, AND 6 AGAIN)

2. ISSUE A "RESTART'' COMMAND (SAME AS START COMMAND EXCEPT THAT
THE HARDWARE QUESTIONS ARE NOT ASKED)

3. ISSUE A "'CONTINUE'' COMMAND (EXECUTION WILL RESUME AT THE
BEGINNING OF THE PARTICULAR HARDWARE TEST (MOST DIAGNCSTICS
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 ON ERROR).

THE MCST TYPICAL THING TO DO HERE 1S TO ISSUE THE PROCEED, BUT WITH
DIFFERENT FLAG SETTINGS. PROBABLY YOU WOULD WANT TO SAY

PRO/FLAC.: IER:LOE :HOE=0
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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 LCOP 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

OUT OF THE LOOP AND PUT YOU BACK INTO CCMMAND 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 wWOULD TYPE

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

éLO?}FEND OF PASS YOU WANT TO RUN THE DIAGNOSTIC AGAIN, YOU HAVE TwO

1. START
' 2. RESTART

YOU WOULD CHOOSE ONE, DEPENDINC ON WHETHER YOU WANTED TO ANSWER THE
HARDWARE QUESTIONS AGAIN.

SEQ 0009
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THE FULL PRINT=OUT FROM THE ABOVE DIALOGUE MIGHT LOOK LIKE THIS:

BY
WHOM

R DIRRX ENTERED

. KXX

DZRKXX

L=CLK (L) N 2 Y .0

S0HZ (L) N ?

LSI (L) N ?

LPT (L) N ?

MEM (K) (D) 16 ?
DS=-B>STA/PASS:1/FLAGS :HOE

# UNITS (D> ? 2

UNIT 1

CSR (O ?

VECTOR (0) ?

BR LEVEL (0) ?

DRIVE (O) ? O

UNIT 2

CSR (0) ?

VECTOR (0) ?

BR_LEVEL (0) ?

DRIVE (0) ? 1

CHANGE SW (L) ? N
gggKafTHARD ERR 00004 TST 003 SuB 002 P(:004130
DS-B>PRO/FLAGS: IER:LOE :HOE=0

Tk kR R A i A R T ke e o o ok A o o b o ok ek ko ek

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

LAA LAttt st ittt it ISR

"
DS-B>CON/FLAGS :HOE : IER:LOE =0
CHANGE SW (L) ? N

DZRKXX EOP 1
DS=B>RESTART/PASS:1

CHANGE SW (L) -2 N

OO0 O00O0 00O

S 8% 8% 8 8

\Tiwivieivivivivivivielivivivivielwlvivivlelels)
. . 8 8 8
o

feivivivlelo]
00 00O
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2.2 HOW TO CREATE A CHAINABLE FILE

THE DIAGNOSTIC AS RECEIVED FROM RELEASE ENGINEERING CANNOT BE RUN IN
CHAIN MODE. THA IS WHY IT BEARS THE EXTE.SION "BIN'' INSTEAD OF ‘BIC'',
;85R5E120¢ WAY, HOWEVER, TO CREATE A C(HAINABLE PROGRAM FROM WHAT

IT CONSISTS OF RUNMING THE PROGRAM WITH THE SPECIAL COMMAND '‘'CCT"'
ISSUED WHERE: YOU WOULD NORMALLY ISSUE A START COMMAND (TO THE PROM:-
DS=8>. THIS (OMMAND (AUSES THE DIAGNOSTIC TO GO THRU ALL THE
QUESTIONS AND ANSWERS AND THEN TO HALT, JUST WHERE IT WOULD OR[ INARILY
BEGIN EXECUTION OF iHE HARDWARE TEST CODE. AT THIS POINT YOU CAN DUMP
E;I;ENI;’?&'GR%ICAS IT SITS IN CORE TN THE LOAD MEDIUA, WITH THE NEW

HERE IS A SAMPLE DIALOGUE TO ACCOMPLISH THIS:

.R UPD2
RESTART:  XXXXXX
*CLR
*LOAD DIAG.BIN
’ XFER:200.  CORE:0,60602
*START 200
L=ClK (L) N ?

DS=B>(C(I
# UNITS (D) ? 4

CHANGE SW (L) 2 N
PTAB END: 60632

AR AT AA AR AR AN AR AR AR A AR AR A AR A AR AN

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

AR AR R AR AR A A A AR AR A A A ARk A h

*HICORE 60632
CORE: 0,60632
«DUMP DKO: DIAG.BIC

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

.8 DIAG.BIC

AND THE DIAGNOSTIC WILL EXECUTE WITHOUT MANUA_ INTERVENTION, USING THE
ANSWERS THAT YOU GAVE IT WHEN YOU DID THE CCI COMMAND.

SEQ 0011
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2.3

SPECIFIED.

DETAILS OF COMMANDS AND SYNTAX
2.3.1 TABLE OF COMMAND VALIDITY

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

HOW ENTERED
OPERATOR ENTERED 'RUN DIAG®

? gGNOSTIC HAS FINISHED ALL

I
TS REQUESTED PASSED

OPERATOR INTERRUPTED THE
DIAGNOSTIC WITH CTRL/C

AN ERROR WAS ENCOUNTERED
WITH THE HOE FLAG SET SET

2.3.2 COMMAND SYNTAX

LA ARA AR SRl d i ittt ittt TT23222332323232%%;

STA(RT) /TESTS:TEST=LIST/PASS :PASS=CNT/F!AGS:“LAG=LIST/EOP:EOP-INCR

LA AR A iRt ad ittt I 12223233322 222%;

M1
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LEGAL COMMANDS

START
PRINT
DISPLAY
FLAGS
ZFLAGS

START
RESTART
PRINT
DISPLAY
FLAGS
ZFLAGS

START
RESTART
CONT INUE
PRINT
DISPLAY
FLAGS
ZFLAGS

START
RESTART
CONT INUE
PROCEED
PRINT
DISPLAY
FLAGS
ZFLAGS

THE DIAGNOSTI. IN CORE IS EXECUTED IN ACCORDANCE WITH THE SWITCHES
THE MESSAGE "% UNITS?'' IS PRINTED.
BE ISSUED WHEN DIAGNOSTIC COMMAND MODE HAS BEEN ENTERED VIA ONE OF THE
FOLLOWING: A) OPERATOR TYPED 'RUN DIAGNOSTIC'' B> DIAGNOSTIC FINISHED
EXECUTING C) FRROR WAS ENCOUNTERED WITH HOE FLAG SET D) OPERATOR
ENTERED CONTROL/C.

THE START COMMAND MAY

SEQ 0012
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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
[I)EFAbETSNECESSARY TO RELOAD THE PROGRAM IN ORDER TO RETURN TO THE LOAD

THE SWITCH ARGUMENTS ARE AS FOLLOWS:

"TEST=LIST'' IS A SEQUENCE OF DECIMAL NUMBERS (1:2 ETC.) OR RANGES OF
DECIMAL NUMBERS (1-5:8-10 ETC.) THAT SPECIFY THE TESTS TO BE EXECUTED.
THE NUMBERS ARE SEPARATED BY COLONS. THE NUMBERS RANGE FROM 1 TO THE
LARGEST TEST NUMBER IN THE DIAGNOSTIC. THEY MAY BE SPECIFIED IN ANY
ORDER. TESTS WILL BE EXECUTED IN NUMBERICAL 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 IS DEFINED AS THE EXECUTION OF THE FULL DIAGNOSTIC
(ALL _SELECTED TESTS) AGAINST ALL UNITS SUMBITTED. THE DEFAULT IS
NON-ENDING EXECUTION..B 'FLAG=-LIST'' IS A SEQUENCE OF ELEMENTS OF THE
FORM <FLAG>, <FLAG=1>, OR <FLAG=0>, SEPARATED BY COLON®, 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

WITHIN 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

PRI DIRECT ALL MESSAGES TO A LINE PRINTER

PNT PRINT NUMBER OF TES 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

SEQ 0013
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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.

AR A A A A A R A A A A A AR A AR R AR R TR AR AR AR AR AR AR A AR A A AR AR R A AR AR AR R A ARk ko

RES(TART) /TEST:TEST=LIST/PASS :PASS=CNT/FLAGS : FLAG=LIST/EOP:EOP=INCR/UNITS :UNIT=LIST

A R R A A A A R A A A AR AR AR A AR AR AR AR AR AR A AR AR R A AR A AR AR AR AR A AR Ak

THE DIAGNOSTIC IN CORE IS EXECUTED IN ACCORDANCE WITH THE SWITCHES
ESE?EI;FI?EDOSEB’MVER' NEW P-TABLES ARE NOT BUILT. INSTEAZ, THE ONES IN
THE QUESTION “‘CHANGE SW?'' IS ASKED, AND THE ANSERS IF 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 JOGICAL UNIT NUMBERS RANGING
FROM 1 THRU N (N = NUMBER OF UNITS BEING TESTED) SPECIFYING
WHICH UNITS ARE TO BE TESTED. THE LOGICAL WULNIT 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 COMMAND''.  THE EFFECT OF THE UNIT-LIST LASTS UNTIL
THE NEXT START (WHERE IT IS AUTOMATICALLY RESET 10 "ALL'") OR
THE NEXT RESTART.

2. ALL UNSPECIFIED FLAG SETTiINGS ARE UNCHANGED.

LA AL ettt ittt sttt ittt ssss sy ey

CONCTINUE ) /PASS : <PASS=CNT/FLAGS : <FLAG-LIST>

W o o o o o o o o o o o o e o o o o e o o o o o o o o e o o o o o o ok ok ok o ok ok ok o

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 (ONTROL/C TOOK PLACE.
SOF TWARE DIALOGUE MAY OPTIONALLY BE REEXECUTED. HARDWARE PARAMETERS
MAY NOT BE CHANGED.

THE SWITCH ARGUMENTS ARE AS IN THE START COMMAND EXCEFT:

1. DEFALT FOR PASS=CNT IS THE UNSATISFIED PASS=(NT FROM THE
PREVIOUS START OR RESTART

2. UNSPECIFIED FLAG SETTINGS ARE UNCHANGE >

SEQ 001
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ARRR AR AN AR ARk h

PRO(CEED) /FLAGS : <FLAG=L [ST>

AR AR AR ARk kAR kR Rk

COMMAND MODE MUST HAVE BEEN ENTERED VIA A HALT ON ERROR. THE EFFECT e e T rise e e et
OF THE COMMAND IS TO 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

. > .
- - e ST .
- 8

Ll et el I 22222222322 322223 222332223 222222%; e i el B (BRI i e

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

ERRRR AR R AR RRRE RN R AR R % ok o ok o sk o e o o o o o o o o o e o o b e o o o o o o o o e ok

THE DIAGNOSTIC EXECUTES THRU ALL OPERATOR DIALOGUE AND HALTS AT THE
HARDWARE TEST CODE. 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 CHAIN 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
HHE &'Rgggl)\lﬂ” (IN WHICH CASE THE PRE-GENERATED OPERATOR ANSWERS
W U .

IF RUN_IN CHAIN MONE, AUTOMATIC EXECUTION WwILL COMMENCE IMMEDIATELY
EERO;SSEJEHIE) XXDP COMMAND °".R DIAG''. THE COMMAND PROMPT ‘DS-B>'‘ WILL NOT

ANY SWITCHES SPECIFIED ON THE CCI COMMAND WILL CARRY OVER WHEN THE BIC
FILE IS RUN IN CHAIN MODE (EXCEPT THAT UAM IS ALWAYS SET THERE) BUT
WILL NOT CARRY OVER WHEN IT IS RUN MANUALLY.

TO DO A CCI ON A FULL SIZED DIAGNOSTIC (14.5K WORDS), A MACHINE SIZE S i e
LARGER THAN 16K IS REQUIRED. THE EXACT SIZE NEEDED DEPENDS ON WHICH (
UTILITY IS USED TO EXECUTE THE DIAGNOSTIC AT CCI TIME. .

LA A SRRttt issss ]

DRO(P) /UNITS:UNIT=LIST

Rk bkt k ko - - rER— MIESTRE i

THE UNITS SPECIFIED ARE DROPPED FROM TESTING UNTIL THEY ARE ADDED BACK
ggocgggu A START COMMAND IS GIVEN. A DROP CANNOT BE FOLLOWED BY A

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.
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TRAREARARA RN AR RN

ADD/UNITS:UNIT=LIST

ARARAAAAAAA AR AR

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

LA A & & & & 4

PRI(NT)

LA A S & 8 &

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

KRR AR ARk kk kW

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

LAA RS ALt Rid sttt stiss sy

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

LA 2 42 84

FLA(GS)

L a8 8 & &

THE CURRENT SETTINGS OF ALL FLAGS ARE PRINTED.

Le 2 8 2 88 &4

ZFL (AGS)

L2 22432 3

ALL FLAGS ARE CLEARED.

2.4  EXTENDED P-TABLE DIALOGUE

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

AS SOON AS THE QUESTICN "% UNITS?'' IS ANSWERED (WITH THE NUMBER N,
SAY) SPACE IN CORE IS ALLOCATED FOR N P-TABLES. ALL OF THE P-TABLES
ARE OF THE SAME FORMAT, AND THERE IS A ONE-TO-ONE CORRESPONDENCE
?S;:EEN THE HARDWARE PARAMETER QUESTIONS AND THE SLOTS IN THE P-TABLE

SEQ 0016
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ON THE FIRST TRIP THRU THE QUESTIONS, ALL OF THE SLOTS IN ALL OF THE
P-TABLES ARE FILLED. IF THE OPERATOR TYPES IN LESS THAN N EXPLICIT
VALUES IN RESPONSE TO A PARTICULAR QUESTION, THESE VALUES ARE PLACED
IN THE P-TABLES (ONE VALUE GOING INTO THE PROPER_SLOT OF EACH P-TABLE
BEGINNING WITH THE FIRST P-TABLE) UNTIL THE STRING OF VALUES IS
EXHAUSTED. THE LAST VALUE THAT SLOT IN THE REMAINING P-TABLES.

ON_SUBSEQUENT TRIPS THRU THE QUESTIONS, THE SAME PROCESS IS CARRIED
OUT, EXCEPT THAT THE EARLIEST P-TABLE NOT TO HAVE RECEIVED AN EXPLICIT
VALUE IN ANY OF ITS SLOTS NOW ASSUMES THE ROLE THAT TABLE NUMBER ONE
PLAYED IN THE FIRST TRIP.

THE SERIES OF QUESTIONS IS REISSUED UNTIL AT LEAST ONE QUESTION HAS
RECEIVED N EXPLICIT VALUES FROM THE OPERATOR.

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

A STRING OF VALUES MAY BE GIVEN AS A RANGE (6-10 FOR EXAMPLE). IF THE
VALUES REPRESENT PURE NUMERICAL DATA, THIS SAMPLE RANGE TRANLATES TO
THE STRING 6.7.8,9.10 (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 64 UNITS, AND THAT THERE ARE THREE
HARDWARE PARAMETERS FOR EACH (THREE SLOTS IN THE P-TABLE, THREF
HARDWARE QUESTIONS IN THE DIALOGUE). LET THE DESIRED VALUE FOR THE

FIRST PARAMETER BE THE NUMBER 75 FOR ALL 64 TABLES. LET THE DESIRED .

VALUE . FOR THE SECOND PARAMETER BE EQUAL TO THE UNIT NUMBER
(1,2,3,...,64) EXCEPT FOR UNIT 50, WHICH SOULD RECEIVE THE VALUE 49.
LT THE DESIRED VALUE FOR THE THIRD PARAMETER BE THE NUMBER 76 FOR THE
FIRST 20 UNITS AND THE NUMBER 77 FOR THE LAST 44 UNITS.

THE FOLLOWING DIALOGUE WOULD ACCOMPLISH THIS GOAL:
# UNITS (D) ? 64

UNIT 1

<QUESTION 1> ? 75
<QUESTION 2> ? 1-20
<QUESTION 3> ? 76

UNIT 21
<QUESTION 1> ?
<QUESTION 2>
<QUESTION 3>

L

21-49, ,51-64
77

")

SEQ 0017
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THE FIRST TIME THE SERIES IS ASKED, SLOT ONE RECEIVES A 75 IN ALL 64
TABLES. SLOT TWO RECEIVES THE_VALUES 1,2,3,...,20 IN TABLES 1 THRU 20
AND A CONSTANT 20 IN TABLES 21 THRU 64. SLOT THREE RECEIVES A
CONSTANT 76 IN ALL 64 TABLES.

THE SECOND TIME THRU THE SERIES, TABLES 21 THRU THE END ARE GOING TO
BE AFFECTED (NOTE THAT THIS PIECE OF INFORMATION IS PRINTED OUT FOR
THE OPERATOR IN THE FORM 'UNIT XX'' AT THE BEGINNING OF EACH SERIES).
QUESTION 1 IS RESPONDED TO BY A <CR>, SO SLOT ONE STAYS A CONSTANT 75
IN TABLES 21 THRU 64, SINCE NO NEW EXLICIT VALUES ARE TYPED IN. SLOT
TWO GETS THE VALUES 21,22.23.....49 IN TABLES 21 THRU 49, AND GETS A
49 IN SLOT 50, AND GETS THE VALUES 51,52,53,....64 IN TABLES 51 THRU
64. SLOT THREE GETS THE VALUE 77 IN TABLES 21 THRU 64.

THE DIALOGUE IS TERMINATED WwHEN THE SOFTWARE RECOGNIZES THAT 64
EXPLICIT VALUES HAVE BEEN GIVEN FOR AT LEAST ON QUESTION (NAMELY
QUESTION 2).

2.5 HARDWARE PARAMETERS

THE FOLLOWING QUFSTIONS WILL BE ASKED ON A START COMMAND. THE VALUE
LOCATED TO THE LEFT OF THE QUESTION MARK IS THE DEFAULT VALUE THAT
WILL BE TAKEN ON A CARRIAGE RETURN RESPONCE.

RL1T (L) ¥?

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

BUS ADDRESS (0) 174400?

ANSWER WITH THE BUS ADDRESS OF THE CONTROLLER.

VECTOR (0) 330?

ANSWER WITH THE INTERRUPT VECTOR OF THE CONTROLLER.
BR LEVEL (0) 5?

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

ANSWER WITH THE DRIVE(S) CONNECTED TO THE CONTROLLER.

2.6 SOF TWARE PARAMETERS

THE FOLLOWING QUESTIONS ARE ASKED IF REQUESTED ON A START, RESTART, OR
CONTINUE. THEY ALLOW FLCXABILITY IN THE WAY THE PROGRAM BEHAVES. THE
SOF TWARE PARAMETERS GIVE THE PROGRAM FLEXIBILITY IN THE WAY 1T RUNS,
THE PARAMETERS (AN BE MODIFIED ON A START, RESTART, OR CONTINUE BY
ANSWERING (Y)ES TO THE FOLLOWING QUESTION:

SEQ 0018
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CHANGE 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 <(CR>.
$g§¥ROL I (*Z) WILL DEFAULT ALL REMAINING QUESTIONS AND START THE

EXECUTE DRIVE SELECT TESTS (N)?
IF "*YES'® TESTS 5 AND 6 ARE EXECUTED IN THE FIRST PASS OF THE PROGRAM,
THESE TESTS REQUIRE MANUAL INTERVENTION TO CHANGE ADDRESS PLUGS AND
REQUIRE A FULL COMPLEMENT OF ADDRESS PLUGS (0 = 3).

EXECUTE HEAD AL IGNMENT SUPPORT (N)?
IF "YES'', TEST 11 IS EXECUTED IN THE FIRST PASS.

EXECUTE MANUAL INTERVENTION TESTS (N;?

IF "YES'', TESTS 1, 2, 3, AND & ARE EXECUTED TO TEST BASIC INTTERFACE
OPERATIONS, HEAD LOADING, HEAD UNLOADING, AND ALL STATE CHANGES.

SPECIFY ERROR LIMIT (DECIMAL) (20)?
THIS PARAMETER SPECIFIES THE MAXIMUM NUMBER OF ERRORS ALLOWED. THIS
LIMIT IS ON A PER DRIVE BASIS IN A SINGLE PASS. IF THE ERROR LIMIT 1S
EXCEEDED, THE DRIVE 1S DROPPED FROM FURTHUR TESTING. :
DROP DRIVE IF NO RESPONSE (N)?
IF THIS PARAMETER IS SPECIFIED AS YES, THE PROGRAM WILL CHECK EACH
DRIVE BEFORE TESTING STARTS TO DETERMINE IF IT IS READY OR IF IT WILL
RESPOND TO A GET STATUS. IF IT IS NOT READY AND WILL NOT RESPOND TO A
GET STATUS, THE DRIVE IS DROPPED AND A MESSAGE IS PRINTED.
3.0 ERROR INFORMATION
ALL ERRORS ARE PRINTED VIA CONSOLF DEVICE. THE ERROR INCLUDES ERROR
NUMBER, TYPE AND PROGRAM LOCATION. ERRORS INCLUDE REGISTERS BEFORE
AND AT ERROR WITH RELEVENT DATA. |
3.1 ERROR REPORTING
MOST ERROR REPORTS HAVE THE FOLLOWING FORMAT. |
(1) PROG NAME ERR NUM TEST NUM  SUBTEST NUM  ERR PC
(2) ROUTINE TRACE SEQ (IN SEQ CALLED) !

(ADDRE 5S)
(ADDRESS’

(ADDRE $S)




H 2
Page 20

(3)  TEST DESCRIPTION
(4)  OPERATION:
(5) RESULT:
(6) ADDRESS OF UNIT UNDER TEST
(7) RLCS RLDA  RLBA RLMP (YL HD
(8) OP INIT r
(9) OP DONE
(10 DRIVE STATUS
(11) WORD NUM IS (XXXXXX) SB (YYYYYY)
(12)  TOTAL COMPARE ERRS: (2Z2) OF (128)
THE ONLY EXCEPTION TO THE ABOVE FORMAT IS PURE DATA COMPARE ERRORS

(NOT DETECTED BY READ ERROR). THEN THE FORMAT DOES NOT INCLUDE LINE-
5 THROUGH 10.

LINE 1 IS THE ERROR HEADER AND IS PROVIDED BY THE SUPERVISOR. THE
PROGRAM IS IDENTIFIED BY NAME WITH "HE NUMBER CF TEST AND SUBTEST
PRESENTLY BEING EXECUTED.

THE SUBTEST NUMBER IS UNIQUE IN THIS PROGRAM IN THAT IT 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 QPERATION
(SUCH A INCREMENTAL SEEKS, READ ALL HEADERS FROM BOTH SURFACES, ETC(.)
(T)?ELRIS?LE%TEST WILL BE DESCRIPTIVE OF WHERE IN THE TEST THE ERROR

THE ERROR P.C. IS THE PHYSICAL MEMORY LOCATION WHERE THE ERROR REPORT
WAS INITIATED. SINCE MANY FUNCTIONS ARE SUBROUTINED, AND ERRORS ARE
REPORTED FROM SUBROUTINES, THE ERROR P.C. IS NOT SUFFICIENT TO
}2Eg;(l)5}oggf LOCATION OF THE ERROR CALL AND THE ROUTINE TRACE SEQUENCE

LINE 2 IS 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
ROUTINE, ETC. SEVERAL LEVELS DEEP) THE ROUTINE TRACE SEQUENCE
PROVIDES A TRAIL TO THE ACTUAL LOCATION WITHIN 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 TEST BEING PERFORMED.

LINE & IDENTIFIES THE ACTUAL HARDWARE FUNCTION THAT IS BEING
PERFORMED. ADDITIONAL INFORMATION ON THIS LINE IS DESCRIPTIVE OF
SPECIFIC UsE OF THE FUNCTION. FOR EXAMPLE, THE OPERATION LINE WILL
?ER(A)% A"FT?S:ICJK HEADERS FOR 40 HEADERS'® WHEN ALL HEADERS ARL BEING READ

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

SEQ 0020




I 2
. Page 21

ERKOR.

IN ADDITION LINE 5 WILL REPORT ANY HARDWARE DETECTED ERRORS SUCH AS
OPERATION INCOMPLETE, HEADER CRC, ETC. IN THIS CASE THE FIRST LINE
PRINTED AS RESULT WILL BE DETERMINED BY THE THREE ERROR BITS pPI,
HNF/DLT, AND HCRC/DCRC. THE LINE WILL BE DETERMINED AS IN'THE
FOLLOWING TRUTH TABLE:

HNF/BLi  DCRC/HCRC  GPI ME SSAGE
1 1 1 HDR NOT FND/HDR CRC/OP] ERROR
0 1 1 HDR CRC ERROR
1 0 1 HDR NOT FND ERROR
0 1 0 DATA CRC ERROR
1 0 0 DATA LATE ERROR

LINE 6 IDENTIFIES THE PHYSICAL ADDRESS OF THE UNIT UNDER TEST. THIS
ADDRESS 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 OF DONE WILL BE DIFFERENT. OP INIT MAY INDICATE A SEEK
WAS BEING PERFORMED BUT OP DONE MAY INDICATE THE ERROR WAS DETECTED BY
A READ HEADER. THE REASON IS THAT 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 DRIVE STATUS. THIS LINE IS ONLY REPORTED IF THE RLMP
REGISTER DOES NOT CONTAIN THE ACTUAL 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 IS REPORTED FOR ALL READ ERRORS.

3.1.1 SPECIFIC 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
OPERATION MESSAGES ARE GIVEN BELOW.

SEEK = FROM (CYL NUM) DIFF (CYL DIFF) SGN (0O OR 1) HD (0 OR 1) WHERE
THE VALUES ARE GIVEN IN OCTAL. THIS MESSAGE IS THE RESULT OF A SFEK
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.)

SEQ 0021
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1‘/ [
READ DATA - |S A READ DATA OPERATION WHERE SOME FORM OF ERROR WAS
DETECTED

IN THE ACTUAL READ OPERATION. THIS ERROR COULD BE HARDWARE DETECTED
SUCH AS DATA (R(C, HEADER CRC, HEADER NOT FOUND, ETC., OR A SOF TWARE
DETECTED ERROR SUCH AS DRIVE READY RESET AFTER A READ DATA COMPLETED.

READ DATA WITH DATA COMPAPE = |S AN ERROR THAT WAS DETECTED AS BAD
DATA IN THE BUFFER AFTER A READ DATA OPERATION. WHEN THIS OPERATION [
IS REPORTED IT INDICATES THE ACTUAL READ DATA OPERATION COMPLETED WITH ¢ /
NO DETECTED ERRORS BUT THE DATA WAS WRONG. / /

I/

READ HEADEK = READ HEADER FOR 40 HEADERS - READ HEADER FOR 40 HEADERS 1/ /
WITH HEADER COMPARE = HAVE THE SAME GEN[RAL MEANING AS THE READ DATA /W//
AND READ DATA WITH DATA COMPARE. MESSAGES HAVING THE OPERATION OF

READ HEADER OR READ HEADER 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 IN THE ACTUAL OPERATION BUT THE

HEADER DATA ITSELF WAS IN ERROR.

WRITE DATA - RESET - GET STATUS = GET STATUS WITH RESET = ARE ALL
BASIC OPERATIONS. AS BEFORE, THE ERROR DETECTION CAN BE EITHER
'I:"gm'.r‘aERER(EmPGSRCT’FTHARE. THE RESULT LINE (LINE 5) WILL DEFINE THE REASON

LD DRV = UNID 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 O TO (C 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, OVERWRT
SK REV, WRT=SK FWD, CVERWRT

THE ABOVE OPERATIONS CAN BE REPORTED WITH ANY OF THE
QUALIFIERS. THE QUALIFIERS IN THESE TESTS ARE AN ATTEMPT TO MAKE THE

REPORT MORE MEANINGFUL BY PROVIDING INFORMATION ABOUT THE SEQUENCE OF
OPERATIONS BEING DONE.

THE QUALIFIERS "FOL © TO CC SEEK'® AND "¥OL 255 TO (CC SEEK'' IND
THAT THE SEQUENCE OF OPERATIONS INCLUDED A SEEK OF A GIVEN DIRE
HYO THE CYLINDER WHERE THE TEST IS BEING PERFORMED.

I1CATE
CTION
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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 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
QUALIFIERS DEFINE THE DIRECTION OF HEAD MOTION BEFORE THE INITIAL
WRITE AND THE OVERWRITE.

THE QUALIFIER 'ON BAD SEC FILES'' WILL BE REPORTED WITH THE WRITE DATA

COMMAND IF THE PROGRAM ABORTS THAT COMMAND BECAUSE THE WRITE WOULD BE
ON THE BAD SECTOR FILES.

3.1.2 SPECIFIC RESULT MCSSAGES

THE RESULT MESSAGE (LINE 5) IS GENERATED DYNAMICALLY BASED ON THE
EXPECTED RESULT OF THE OPERATION BEING TESTED. SINCE OPERATIONS ARE
MONITORED DURING EXECUTION THE RESULT MESSAGE MAY REPORT AN ERROR
CETECTED DURING THE OPERATION AS WELL AS THE ERRORS SEEN AT THE END OF
THE OPERATION. ONLY THE FIRST ERROR SEEN IS REPORTED IN ALL CASES.

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 (CONTROLLER ERROR)
DRV ERR (DRIVE ERROR)
NON-EXSTNT MEM (NON=EXISTANT MEMORY)
HDR CRC (HEADER CRC ERROR)
DATA (RC

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 CHK (VOLUME (HLCK)
COVER OPEN

BRUSH HME (BRUCH HOME)

WRT L(CK (WRITE LOCK)

HDS OUT (HEADER 0UT)

DRV SEL ERR (DRIVE SELECT ERROR)
DRV STATE (DRIVE STATE)
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SPIN TIMEOUT (SPINDLE TIMEOUT SPD ERROR)
WRT GAT ERR (WRITE GATE ERROR)

SEEK TIMEOQUT (SKTO ERROR) '
CUR HEAD ERR (CURRENT IN HEAD ERROR)

WRT DAT ERR (WRITE DATA ERROR)

OP INCOMPLETE (OPI ERROR)

HDR/DAT ERR
HDR NOT FND/DAT LATE
cyL

(HEADER CRC OR DATA CRC ERROR

BIT 11 OF CS REGISTER)

(HEANER NOT FOUND OR DATA LATE

ERROR BIT 12 OF CS REGISTER)
(CYLINDER WHEN REPORTING A SEEK ERROR)

SEQ 0024

VARIABLE 2 UILL BE A VALUE THAT DEFINES WHAT THE RESULT ACTUALLY IS.
THIS CANBE A 1 OR O TO INDICATE A SET OF RESULT CONDITIONS, A NUMBER
0TO 7710 IM)lCATE THE DRIVE STATE, OR A NUMBER 0 TO 377 (OCTAL) TO
IDENTIFY A CYLINDER NUMBER.

VARIABLE 3 DEFINES THAT THE VALUE GIVEN IS VARIABLE 2 SHOULD BE.

THE OPTIONAL QUALIFIER IS PROVIDED WHEN IT IS USEFUL TO KNOW WHEN THE
ERROR WAS DETECTED IN THE OPERATION BEING PERFORMED. THIS QUALIFIER

IS 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 RDE-D 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 Y IS 1 SB 0 IN SEEK w/0 MOTION
DRV IS 0 SB 1 IN 10mMS
DRV RDY IS O SB 1 IN 500MS
DRV RDY IS O SB 1 IN SSECONDS
THESE RESULTS, WHEN SEEN WITH THE OPERATION MESSAGE, WIL. BE SELF

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

;)'{gTESI;LPT TO LATE'' WHICH INDICATES THAT THE OPERATION BEING PERFORMED

COMPLETE IN 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 HDS AFTER ERR CLEAR'' IS REPORTED WHEN AN ERROR CAUSES .
R*ECDOED TO UNLOAD AND AFTER THE ERROR IS CLEARED THE HEADS DO NOT

"UNKN DRV STATE=-NO RDY, NO ERR, HDS OQUT'' IS REPORTED WHEN THE PROGRAM
CANNOT DETERMINE THE DRIVE STATE OR STATUS.

"WRITE ABORTED'' IS REPORTED WHEN THE PROGRAM ABORTS A WRITE TO PROTECT
THE BAD SECTOR FILES.
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"COULD NOT RETRIEVE DRIVE STATUS'' IS REPORTED IF THE GET STATUS
COMMAND DOES NOT COMPLETE SUCCESSFULLY WHEN THE STATUS IS REQUIRED TO
REPORT AN ERROR.

‘OPI SET=NO DRIVE RESPONSE'' IS REPORTED AS THE RESULT WHEN THE GET
STATUS EOMMAND IS TIMED OUT (OP] SETS) WHEN THAT COMMAND IS BEING USED
IN THE EARLY TESTS TO CHECK THE DRIVE INTERFACE.

"NO INTERRUPT ON CMND COMPLETE'® IS REPORTED WHEN THE  COMMAND
?gggsgf&uv COMPLETES BUT THE CONTROLLER HAS NOT GENERATED AN

"ERR DID NOT CLEAR'' IS REPORTED WHEN THE RESET COMMAND DOES NOT CLEAR
THE CONTROLLER ERRORS. THIS IS A CONTROLER RELATED PROBLEM BUT IS
REPORTED IF SEEN IN THE DRIVE TEST PROGRAMS.

"DRV ERR IS NOT CLEARED'' IS REPORTED WHEN THE GET STATUS W/RESET
COMMAND DOES NOT CLEAR ALL DRIVE ERRORS.

"UNEXPECTED ERR'' IS REPORTED WHEN THE CONTROLLER SENSES AN ERROR BUT
NO ERROR BITS ARE SET.

"BAD SEC FILE FMT ERR'' IS REPORTED IF THE CONTENTS OF THE FILES DO NO

CORRESFOND TO THE EXPECTED FORMAT. (REFER TO DEC STANDARD 144 FOR
FORMAT SPECIFICS.)

3.1.3 OTHER MESSAGES

OTHER INFORMATION IS REPORTED UNDER VARIOUS CIRCUMSTANCES. ARE:

"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 IF THIS TEST IS
STARTED OUT OF THE NORMAL PROGRAM SEQUENCE OR IF THE BAD SECTOR FILES
COULD NOT BE READ.

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

5.2 ERROR HALTS

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

4.0 PERFORMANCE AND PROGRESS REPORTS

4.1 PERFORMANCE REPORTS
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SEQ 0026
THIS PROGRAM WILL NOT GIVE ANY PERFORMANCE REPORTS.

4.2 PROGRESS REPORTS
THIS PROGRAM WILL NOT GIVE ANY PROGRESS REPORTS.

5.0 DEVICE INFORMATION TABLES

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

RLCS = CONTROL AND STATUS REGISTER (XXXXX0)

COMPOSITE ERROR
DRIVE ERROR -
NON EXISTANT MEMORY ERROR
HEADER NOT FOUND (WITH BIT 10 SET)
DATA LATE (WITH BIT 10 CLEAR)
HEADER CRC (WITH BIT 10 SET®
DATA CRC (WITH BIT 10 CLEAR;
OPERATIGN_INCOMPLE TE
-~ DRIVE SELECT (0-3)
CONTROLLER READY
INTERRUPT ENABLE
EXTENDED BUS ADDRESS (BIT 17) . :
EXTENDED BUS ADDRESS (BIT 16)
FUNCTION CODE
= NOP_(PDP=-11) MAINT (LSI-11)
WRITE CHECK
GET DRIVE STATUS ,
SEEK
READ HEADER
WRITE DATA
READ DATA
READ WITHOUT HEADER (OMPARE

BIT O - DRIVE READY
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RLBA = BUS ADDRESS REGISTER (XXXXX2)

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

RLDA = DISK ADDRESS REGISTER (XXXXX&)

FOR READ/WRITE FUNCTIONS

BIT 15 = MUST BE ZtRC(D) : :
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BIT 14=7 - CYLINDER ADDRESS FOR TRANSFER
BIT © = SURFACE FOR TRANSFER

BIT 5-0 = SECTOR FOR TRANSFER (0-47)

FOR SEEK FU..CTION

BIT 15 = MUST BE ZERO(0)

BIT 14=7 - DIFFERENCE TO NEW CYLINDER
BIT 6=5 = MUST BE ZERO(O)

BIT 4 - SURFACE

BIT 3 = MUST BE ZERO

BIT 2 = SEEK DIRECTIONC 1 - IN /7 0 - OUT )
BIT 1 = MUST BE ZERO

BIT O - MUST BE ONE(1)

FOR GET STATUS FUNCiION

BIT 15-4 - IGNORED SHOULD BE ZERO

BIT 3 - DRIVE RESET

BIT 2 = MUST BE ZERO

BIT 1 - MUST BE ONE

BIT O = MUST BE ONE

RLMP = MULTIPURPOSE REGISTER

15 = 0 - WORD COUNT(TWO'S COMPL IMENT)

15-0 = DISK HEADER OF SECTOR (FIRST READ)

FOR READ/WRITE FUNCTION
BIT
FOR READ HEADER FUNCTION
BIT
= 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(CHE)
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(VC)
BiT 8 - DRIVE SELECT ERROR(DSE)
BIT 7 = RESERVED(Q)
BIT 6 = SURFACE

SEQ 0027
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6.0 TEST SUMMARIES ™

TEST 1

5 = COVER OPEN
4 = HEADS HOME
5 = BRUSHES HOME
=0 -STATE BITS
SPIN UP

BRUSH CYCLE

LOAD HEADS

SEEK = TRACK COUNTING
SEEK = LINEAR MODE
UNLOAD HEADS

SPIN DOWN

NOWVNS WO =O |

i et S B R e o P o

BASIC INTERFACE TEST (PART 1)

LOAD IN DRIVE NUMBER. DO GET STATUS WiTH RESET.
DRIVE INTERFACE IS DEAD

c 3
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LOAD STATE———m—— — ————————

IF OPI SETS:

DRIVE COMMAND SHIFT REGISTER NOT LOADING/SHIFTING

MARKER DETECTION FAILED

DRIVE IS NJOT SELECTING OR AC LOW IS SET
SYSTEM OR STATUS CLOCKS NOT OPERATIONAL
GET STATUS DETECTION FAILED.

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

BAD STATUS DATA LINE ,

BAD COVER SWITCH OR LOGIC

DRIVE COMMAND SHIFT REGISTER

BAD BRUSH HOME SWITCH OR LOGIC

CHECn WRITE LOCK STATUS BIT SET. IF NOT:
BAD SWITCH OR WRITE LOCK LOGIC

e aT ok Wy

DRIVE COMMAND SHIFT REGISTER

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

CHECK VOLUME CHECK RESET. IF NOT:
BAD RESET DETECTION
BAD VOLUME CHECK LOGIC
DRIVE COMMAND SHIFT REGISTER
CHECK DRIVE ERROR RESET. [IF NOT:

BAD DRIVE ERROR INTERFACE

COVER OPEN

SOME CTHER ERROR STUCK ON. REPCRT WHICH ERROR,

o

SEQ 0028




TEST 2

TEST 3
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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.
BASIC INTERFACE TEST (PART ?)
REQUEST OPERATOR TO CLOSE COVER AND RESET WRITE LOCK.
DO GET STATUS LOOP CHECKIQG IF COVER OPEN OR WRITE LOCK
RESETS. WAIT 15 SECONDS FOR BOTH TO CHANGE. IF NO CHANGE,
ASK OPERATOR TO TYPE CR IF PROCEDURE WAS FOLLOWED.
IF ONE CHANGED BUT NOT THE OTHER, REPORT WHICH FAILURE:
WRITE LOCK SWITCH OR LOGIC
(OR) COVER OPEN SWITCH OR LOGIC
DRIVE COMMAND SHIFT REGISTER
IF NEITHER CHANGED, REPORT BOTH FAILURES.
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.
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 CONFIRM
ACTION BY TYPING CR.
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 TO SLOW (AC SERVO)
SECTOR PULSE DETECTION OR LOGIC BAD -
BAD CLOCK SHIFT REGISTER IN SPEED CONTROL
BAD DISK ON SPEED LOGIC
BAD STATE ROM

MD CHECK IF SPIRUP TIMEOUT ERROR SET. IF NOT:

BAD STATE ROM
BAD TIMEOUT DETECTION LOGIC

(HECK THAT STATE GOES TO 2. IF NCT:

SEQ 0029
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BAD STATE ROM

CHECK THAT BRUSH HOME IS RESET 5 SECONDS OR LESS AFTER STATE
IS 2. IF NOT:

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

WAIT 30 SECONDS FOR BRUSH HOME TO SET. IF 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 CONTRCL ROM
BAD VELOCITY ROM
BAD DC SERVO
(HECK VOLUME (HECK IS SET. IF NOT:
BAD VOLUME CHECK LOGIC
(HECK IF DRIVE ERROR IS SET. [IF NOT:
BAD DRIVE ERROR LOGIC OR INTERFACE

WAIT 300 MS FOR STATE TO (HANGE TO 4. IF IT DOESN'T CHANGE :

STATE ROM BAD

SEEK ROM

VEL ROM

GUARD BAND DETECTION

WAIT 15 MS FOR STATE TO CHANGE TO S.

8 MS AFTER STATE GOES TO 5, DRIVE READY SHOULD SET. IF NOT:
INTEGRATOR OR NULL DETECTION FAILURE
READY ONE SHOT BAD
ENABLE TIMEOUT H NOT SETTING OR COUNT LOGIC BAD

NOTE:  THIS TEST IS EXECUTED CONLY IF. PROGRAM OPERATION MODE 2

IS SELECTED, MANUAL INTERVENT-ION TESTING IS REQUESTED,
AND IS RUN IN FIRST PASS ONLY.

SEQ 0030
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TEST & HEAD UNLOADING TEST

TEST S

CHECK DRIVE IS READY. [IF NOT REPORT AND ASK OPERATOR TO MAKE
DRIVE READY,

REQUEST OPERATOR TO UNLOAD DRIVE.

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

BAD STATE ROM
BAD SWITCH

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 O.
IF NO CHANGE :

NO BRAKING
BAD AC SERVO

252355T OPERATOR TO LOAD DRIVE. WAIT UNTIL DRIVE BECOMES

NOTE:  THIS TEST IS EXECUTED ONLY IF PROGRAM OPERATION MODE 2
[S SELECTED, MANUAL INTERVENTION TESTING IS REQUESTED,
AND IS RUN IN ¢ IRST PASS CNLY.

DRIVE SELECT TEST

INSTRUCT THE OPERATOR TO REMOVE DRIVE ADDRESS PLUGS FROM ALL
DRIVES EXCEPT THE DRIVE UNDER TEST, ASK THAT (ARRIAGE RETURN

BE TYPED WHEN DONE.

DO GET STATUS TO ADDRESS OF DRIVE UNDER TEST., (HECK THAT NO
ERRORS ARE REPORTED. [O GET STATUS TO ALL OTHER ADDRESSES AND
(HECK THAT OP] SETS FOR ALL OTHER ADDRESSES.

DO GET STATUS TO ADD/ESS OF NEXT SFQUENTJAL ADDRESS. CMECK
THAT NO ERRORS ARE REPORTED. DO GET STATUS TO ALL OTHER
ADDRRESSES AND (CHECK THAT OP! SETS.

REPEAT FOR ALL DRIVC ADDRESSES (0,1,2,3 = 0 IS SEQUENTIA;
AFTER %),

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.

SEQ 0031
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TEST 6 DRIVE SELECT ERROR TEST

4.2

TEST 7

REQUEST OPERATOR INSERT IDENTICAL ADDRESS PLUGS IN TWO DRIVES
(MUST BE IDENTICAL 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 ¢
IS SELECTED, DRIVE SELECT TESTING IS REQUESTED, AND IS
RUN IN FIRST PASS ONLY.
STANDARD TESTS
IF THE PROGRAM OPERATION MODE 1 IS
FIRST TEST EXECUTED. THE DRIV
POWERED UP, HEADS LOADED, AND WRIT
INITIAL STATE TEST
DO GET STATUS, WAIT FOR INTERRUPT,
IF OP] OCCURS:

DRIVE INTERFACE IS DEAD

SELECTED, THIS WILL BE THE
(s()) TO BE TESTED MUST BE
L

E
E LOCK RESET,

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

SYSTEM OR STATUS CLOCKS NOT OPERAT]ONAL

GET STATUS DETECTION FAILED.

[F _INTERRPT OCCURS WITHOUT OPI, CHECK DRIVE READY. READY SET
&hg'l(gzgs HEADS  ARE LOADED AND ARE TRACKING (POSITION

IF MANUAL INTERVENTION TESTS WERE RUN, THECK THAT HWEAD O IS
SELECTED. IF NOT:

DRIVE CYCLE UP DID NOT SELECT HEAD O

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

SEQ 0032




TEST 8

TEST 9

4 H 3
. \ Page 33

DRIVE COMMAND SHIFT REGISTER NOT LOADING/SHIFTING

HEADS OUT OR BRUSH HOME SWITCH OR ASSOCIATED
CIRCUITRY BAD

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 C.
(HECK STATE IS 5. [IF NOT:
DRIVE COMMAND SHIFT REGISTER BAD '
INITIAL RESET STATE TEST
DO GET STATUS HEAD SELECT = O, WAIT FOR INTERRUPT,

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

RESET DETECTION, RESET ERROR, OR VOLUME (HECK FLCP BAD
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

DRIVE READY TEST

DO SEEK WITH O DIFFERENCE, SIGN .0, HEAD 0. WAIT FOR
INTERRUPT,. GET STATUS. (MECK STATE IS S. If NOT:

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

(HECK DRIVE READY IS RESET. IF NOT:
ENABLE TIMEOUT OR READY _ATCH/ONE SHOT 3AD

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

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

(HECK DRIVE ERROR DID NOT SET. IF IT SET, DO GET STATUS AND
REPORT WHI”H ERROR.

VERIFY HEAD SELECT IS ZEROQ,

SEQ 0033
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TEST 10 SEEK SIGN SWITCH TEST

TEST N

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.

DO SEEK WITH O DIFFERENCE, OPPOSITE SIGN, HEAD 0. REPEAT
ABCVE TESTS.

HEAD ALIGNMENT SUPPORT ROUT INE

THIS TEST IS EXECUTED WHEN THE PROGRAM ]S STARTED AT ADDRESS
204, HEAD AL IGNMENT SUPPORT IS REQUESTED, AND IN THE FIRST
PASS ONLY. IT IS BYPASSED IF THE PROGRAM IS STARTED AT ANY
OTHER ADDRESS AND IN THE SECOND AND SUBSEQUENT PASSES.

THIS TEST SELECTS THE DRIVE UNDER TEST AND [OOPS ON A GET

STATUS WITH RESET. THE WRITE LOCK BIT IS MONITORED AND WHEN
WRITE LOCK IS RESET HEAD O IS SELECTED AND WHEN WRITE LOCK IS
SET HEAD 1 IS SELECTED. THIS WILL PERMIT THE HEADS TO BE
ALIGNED 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 DRIVE UNDER TEST., BEFORE TERMINATING, THE TES!
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 1S 5. IF NOT:

DIFFERENCE COUNTER 1S PICKING UP BITS
ASSOCIATED CIRCUITRY IS BAD

SEQ 0034
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SEQ 0035
VERIFY DRIVE READY 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: *

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

VERIFY DRIVE ERROR DID NOT SET.

DO GET STATUS, (HECK HEAD SELECT IS CORRECT. IF NOT:

HEAD SELECT REGISTER BAD
DRIVE COMMAND SHIFT REGiISTER BAD

?(EJS%EEK WITH C DIFFERENCE, SIGN O, HEAD (. REPEAT ABOVF

TEST 13 READ HEADER TEST (PART 1)

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

DO READ HEADER, WAIT FOR INTERRUPT,
(HECK IF HEADER CRC ERROR SET. IF SET:

READ/WRITE BOARD BAD
READ DATA LINE BAD

g?E%rIF BIT 6 OF WORD 1 IS SAME AS HEAD SELECT BIT IN STATUS.

HEADS ARE SwiTCHED (CABLE)
HEAD SELECT LOCIC

IF MANUAL INTERVCNTION TESTS WERE RUN AND HEAD AL IGNMENT TESTS
WERE NOT RUN, CHECK THAT HEADER WORD ‘0O INDICATES HEADS ARE
POSITIONED OVER CYLINDER 0. STORE HEADER WORD 1.

REPEAT TESTS USING HEAD 1.

(HECK THAT CYLINDER PORTION OF STORED HEADER WORD 1 IS T
SAME AS HEADER WORD 1 OF THIS HEADER. 17 NOT;

HEADS ARE M]SAL IGNED

TEST 14 READ HEADER TEST (PART 2)
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DO SEEK WwITH DIFFERENCE O, SIGN 0, HEAD 0. WAIT FOR
INTERRUPT. WAIT FOR READY.

ggABO CONSECUTIVE READ HEADER, STORE 3 HEADER WORDS AFTER EACH

L ZERO,

CHECK ALL HEADERS FOR SEQUENCE AND CONTENT (WORD g NS%

BIT 15 WORD 1 AND 3 IS O, »S BIT WORD 1 IS O)., I

BAD READ/WRITE BOARD
BAD PACK

DO SEEK WITH DIFFERENCE G, SIGN O, WEAD i. REPEAT ABOVE TEST
FOR HEAD 1, %

SEQ 0036
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25-0CT-78

002000
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12
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M
22-NOV-78 16:20 PAGE 1

BGNMOD
HEADER

3

.NLIST CND,MD ,ME
.ENA3L ABS,AMA
.=2000

Sv(C

SVCTST=1

SvCSuB=1

SVCBGL=1

SVCINS=0

SVCTAG=0

POINTER BGNSW,BGNSFT,BGNDU

MDHEDR
CZRLC,B,0,1,1,1,RLOT
/C/

LASCII

LASCII 72/
LASCIT /R/
LASCII 7L/
LASCIT /C/
BYTE 0
BYTE 0
BYTE 0
LASCII  /B/
LASCIT 70/
.WORD O
.WORD 1
.WORD  LS$HARD
.WORD  LS$SOFT
.WORD  LS$HW
.WORD  L$SW
.WORD  LSLAST
.WORD

.WORD O
.WORD O
.WORD O
.WORD  LS$DISPAT(CH
.WORD O
.WORD O
WORD O
.BYTE  CSREVISION
.BYTE  CSEDIT
.WORD 1
WORD 1
.WORD O
WORD O
.WORD 0
.WORD  LS$DVTYP
.WORD O
.WORD LSDR
.WORD  LSDRST
.WORD 0
.WORD LS$DU

. WORD

WORD O
.WORD  LIINIT

SEQ 0138
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ASSEMBLY ROUTINE MACY11 30A(1052) 22-NOv-78
CZRLCB.PT1 25-0CT-78 13:12
21 002110 ENDMOD
22 002110 DEVREG
(5) 002110 000000 .WORD
(2) 002112 000001 .BLKW i
23 002114 DEVTYP <RLO1>
(3) 002114 046122 030460 000 LASCIZ /RLO1/
(Sl). 002122 .EVEN
25 :COPYRIGHT (C) 1977, 1978
26 :THIS SOFTWARE 1S FURNISHED UNDER LICENSE FOR USE ONLY
27 :ON_A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH
28 : THE _INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS
29 : SOFTWARE, OR ANY COPIES THEREOF, MAY NOT BE PROVIDED
30 ;OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT
31 sFOR USE ON SUCH SYSTEM, AND TO ONE WHO AGREES TO THESE
32 :LICENSE TERMS. TITLE TO OWNERSHIP OF THE SOF TWARE SHALL
gz AT ALL TIMES REMAIN IN DEC.
35 .THE INFORMATION IN THIS DOCUMENT 1S SUBJECT TO CHANGE
36 ;WITHOUT NOTICE AND SHALL NOT BE CONSTRUED AS A COMMITMENT
%g :BY DIGITAL EQUIPMENT CORPORATION.
39 sDEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY
ll:? ;OF ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.
2% 002122 BGNMOD GLBEQAT
44 002122 EQUALS
45 2 OFFSETS FOR HARDWARE P-TABLE
46 000G00 CSR =0 :BUS ADDRESS
47 000002 VECT =2 :VECTOR ADDRESS
4«8 000004 PRIOR =4 :PRIORITY
49 000006 DRSA =6 ;DRIVE SELECT BIT
g? 000010 CNT =10 s CONTROLLER TYPE
52 2 OFFSET FOR SOF TWARE P-TABLE
53 000000 mMIsSwl =0 : SOF TWARE PARAMETERS SWITCHES
5 000002 LOLIM =2 ;CYLINDER LOWER LIMIT
55 000004 HILIM = :CYLINDER HIGH LIMIT
26 000006 HEAD =6 +SELECTED HEAD FOR RUNNING TESTS
57 000010 ERLIM =10 , <ERROR LIMIT
gg 000012 DCLIM =12 ;DATA COMPARE ERROR LIMIT
60 : BIT ASSIGNMENT FOR SOF TWARE P-TABLE SWITCHES
61 § 000001 ALLCYL =BIT0O sUSE ALL CYLINDERS
62 000002 ALLSEC =BIT101 sUSE ALL SECTORS
v 000004 DRSELT =BITQ¢ JEXECUTE DRIVE SELECT TEST
64 000010 HDAL IGN =BITQ3 +EXECUTE HEAD ALIGNMENT TEST
65 000020 AUTOSZ =BI1T04 ;AUTO SIZE FOR DRIVE-DROP [F NO RESPONSE
66 010000 HEADLM =B]T12 +HEAD LIMIT SPECIFIED FLAG »
67 020000 HICYL =BIT13 sH1 LIMIT SPECIFIED FLAG
68 0492000 LOCYL  =BIT14 sLO LIMIT SPECIFIED
9/8 100000 MITEST =RIT15 ;EXECUTE MANUAL INTERVENTION TESTS
21 i SUBSYSTEM FUNCTIONS \
72 000102 CKDATA =102 JWRITE (HECK

SEQ 0039
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CZRLCB.PT 25-0CT-78 13:12 SEQ 0040

73 000104 GTSTAT =104 ;GET STATUS
74 000106 SEEK =106 : SEEK
75 000110 RDHEAC =110 ;READ HEADER
76 000112 WTIDATA =112 ;WRITE DATA
77 J00114 RDDATA =114 ;READ DATA
78 000116 RDNOHR =116 ;READ DATA, IGNORE HEADERS
878 000100 NOOP =100 ;NO OPERATION
81 : OPERATION FLAGS
82 007777 COMPOP =7777 ;COMPOSITE OPERATION FLAGS
83 000002 HDRCMP  =BITO1 sHEADER COMPARE OPERATION
84 000001 DATACMP =BIT00 ;DATA COMPARE OPERATION
85 000004 \ CYLUP  =BITOZ2 sCVYCLE UP OPERATION
86 000030 ULOAD  =BITO3 sUNLOAD OPERATION
87 000020 INOUTS =BITO4 : IN=OUT SEEK OPERATION
88 000040 * OUTINS =BITO5 ;OUT=IN SEEK OPERATION
89 000100 FOLWRT =BIT06 ;FOLLOWING WRITE OPERATION
90 000200 REVSKS =BIT07 ;REV SEEK SEQ (ADJ INTERFERENCE)
91 000400 FWDSKS =BITO8 ;FWD SEEK SEQ (ADJ INTERFERENCE)
B - 001000 REVSKO =BIT09 sREV SEEK SEQ (OVERWRITE)
93 002000 FWDSKO =BIT10 ;FWD SEEK SEQ (OVERWRITE)
94 004000 BADADD =BIT11 ;BAD DISK ADDRESS
95 010000 SEEKOP =BIT12 ;SEEK OPERATION
96 020000 RORWOP =BIT13 READ OR WRITE OPERATION
97 040000 RELDWT =BIT14 JRELOAD WAIT
98 100600 HDR4O  =BIT15 ;40 HEADER OPERATION
99 003760 MQUALS =0QUTINS'!INOUTS!FOLWRT:REVSKS!FWDSKS'REVSKO'FWDSKO
}8? sMESSAGE QUALIFIER BITS
102 2 ERROR FLAGS FROM SUBROUTINES
103 000001 TOSLOW =BIT00 ;OPERATION TOOK TO LONG
104 000002 NOIRPT =BITO1 sNO INTERRUPT FROM OPERATION
105 000004 CONHNG =BITO?2 s CONTROLLER HUNG ?
;89 000010 NOCLR  =BITO3 ;BAD CONTROLLER CLEAR :
108 000000 RLCS =0 ;CONTROL AND STATUS REGISTER
109 000002 RLBA =2 :BUS ADDRESS REGISTER
110 000004 RLDA =4 :DISK ADDRESS REGISTER
:H} 000006 RLMP =6 ;MULTI-PURPOSE REGISTER
113 2 REGISTER BIT DEFINITIONS = CONTROL STATUS REGISTER
114 RLCSR =0 ;CONTROL AND STATUS REGISTER
115 100000 ANYERR =100000 sANY ERROR BIT
116 040000 DRVERR =40000 ;DRIVE ERROR BIT
117 020000 NXMERR =20000 sNON-EXISTANT MEMORY ERROR
118 010000 DLTERR =10000 :DATA LATE ERROR
119 010000 HNFERR =10000 ;HEADER NOT FOUND ERROR
120 004000 DCKERR  =4000 ;DATA CHECK ERROR
121 004000 e HCRCERR =4000 ;HEADER CHECK ERROR
122 002000 - 5 OPIERR =2000 ;OPERATION INCOMPLETE ERROR
123 001400 DSMSK  =1400 ;DRIVE SELECT MASK
124 009200 CRDYMSK =200 ;CONTROLLER READY MASK
25 000100 INTEBL =100 ; INTERRUPT ENABLE MASK
126 000060 BAMSK =60 .BUS ADDRESS UPPER MASK
‘1'55 000001 DRDYMSK = .DRIVE READY MASK




ASSEMBLY ROUTINES

C .4
MACY11 30A(1052) 22-NOvV-78 16:20 PAGE 1-3

CZRL(B.PT1 25-0CT-78 13:12

129

130 000077
131 000100
132 077600
133

134

135 000001
136 000004
137 000020
138 077600
139

140

141 000003
142 000010
143

Wh, ;...

145 017777 °
146 160000
147

148

149 077600
150 000077
151 000100
152

153

154 000007
155 000010
156 000020
157 000040
158 000100
159 000400
160 001000
161 2000
162 004000
163 010000
164 020000
165 040000
166 100000
167

168 002122

169 002122

170

171 3

172 002122 000000
173 002124 005002
174 002126 005032
175 002130 004744
176 002132 004765
177 002134 005016
178 002136 004752
179 002140 005127
180 002142 005046
181 002144 005071
182 002146 005204
183 002150 005173
184 002152 005235

: REGISTER BIT DEFINITIONS
SAMSK =77

HSMSK  =1C0

- CAMSK  =77600

; REGISTER BIT DEFINITIONS
MBSETO =1

DIRBIT =4

HDSEL =20

DIRMSK =77600
H REGISTER BIT DEFINITIONS
GETSTAT =
DRSET =10
REGISTER BIT DEFINITIONS

WCMSK - =17777
WCRNG  =160000

.
L
.
L
.
LJ

-
L

= DISK ADDRESS FOR DATA XFER
SECTOR _ADDRESS MASK

HEAD SELECT MASK

CYLINDER ADDRESS MASK

= DISK ADDRESS FOR SEEK
MUST BE SET, BIT 0
DIRECTION BIT

HEAD SELECT BIT

CYLINDER DIFFERENCE MASK

- DISK ADDRESS FOR GET STATUS
GET STATUS SETUP
DRIVE RESET MASK

- MP FOR DATA XFER
WORD COUNT MASK ,
WORD COUNT RANGE MASK

REGISTER BIT DEFINITIONS - MP FOR READ HEADER

HDCYL  =077600

CYLINDER MASK
SECTOR _MASK
HEAD SELECT MASK

REGISTER BIT DEFINITIONS - MP FOR GET STATUS

HDSEC =77
HDHSEL =100
STAMSK =7

BHSTAT =10
HOSTAT =20
COSTAT =40
HSSTAT =100

DSESTAT =400
VCSTAT  =1000
WGESTAT =2000
SPDSTAT =4000
STOSTAT =10000
*  WLSTAT =20000
HCESTAT =40000
WDESTAT =100000

ENDMOD
BGNMOD GLBDAT

: TABLE OF OPERATION MESSA

OPMSGS: .WORD O
.WORD  MWRCHK
.WORD  MGTSTA
.WORD  MSEEK
.WORD  MREADH
.WORD MWRITE
.WORD  MREAD
.WORD  MWRSET
.WORD  MDATCP
.WORD  MHDRCP
.WORD  MCYLUP
.WORD  MULOAD
.WORD  MINOUT

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

GES

FILLER
MESSAGE FOR WRITE CHECK
GET STATUS
SEEK
READ HEADER
WRITE DATA
READ DATA
WITH RESET
WITH DATA COMPARE
WITH HEADER COMPARE
LOAD HEADS
UNLOAD HEADS
IN-OQUT SEQ

SEQ 0041
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MAC

PATTBL: .

1 30A(1052) 22-NOvV-78

SUBSTK: .WO

125TBL: .

16:

.WORD MOUTIN
.WORD  MFOLWRT
.WORD MREVSK
.WORD MFWDSK
.WORD MRESKO
.WORD MFWSKO
.WORD MBADAD
.WORD M4OHDR

WORD MCERR
.WORD  MDRERR
.WORD MNEERR
.WORD MFLERR
.WORD  MHDERR
.WORD  MOPERR
.WORD  MNDRST
.WORD O
.WORD MWDERR
.WORD  MHCERR
.MWORD O
.WORD MSTERR
.WORD MSPERR
.WORD MWGERR
.WORD O
.WORD  MDSERR
PATTERN TABLE

WORD PAT1
.WORD PAT?
.WORD PAT3
.WORD PAT4
.WORD PATS
.WORD PATH
.WORD PAT7
.WORD PATS8
.WORD PAT9
.WORD PAT10
SUBROUTINE CALL ING STACK

RD O

.WORD 0
.WORD 0
WORD O
WORD O
WORD O
WORD O
.WORD O
.WORD 0
.WORD O

WORD = 2
.WORD 6
.WORD G.
LWORD 12,

D 4
20 PAGE 1-4

OUT=IN SEQ

FOLLOWING WRITE

REV SEEK

FWD SEEK

REV SEEK

FWD SEEK

BAD DISK ADD FOR WRITE
40 HEADER OPERATION

: TABLE OF RESULT NAME MESSAGE ADDRESSES
RESTBL: .

s CONTROLLER ERROR

;DRIVE ERROR

sNON-EXISTANT MEMORY ERROR
sHEADER NOT FOUND-DATA LATE
sHEADER OR DATA ERROR
;OPERATION INCOMPLETE
sNO DRIVE STATUS AVAILABLE

;WRITE DATA ERROR
+HEAD CURRENT ERROR

;SEEK TIMECUT ERROR
. SPINDLE ERROR
;WRITE GATE ERROR

;DRIVE SELECT ERROR

;STACK IS 12 WORDS LONG

;TABLE OF DIFFERENCES TO BE USED

JIN TEST 25

SEQ 0042




ASSEMBLY ROUTINES MAC
CZRLCB.PT 25-0CT-78 13:

261 002314 000021
242 002316 000026
243 002320 000033
244 002322 000042
245 002324 000051
246 002326 000200
247 002330 000377

251 002332 000010
253 002352 002

64
262 002363 072

263 002364 101

002365 110
265 002366 115
266 002367 124
267 002370 133
268 002371 141
26 002372 146
270 002373 154
271 002374 161

290 002417 352
291 002420 361
292 002421 367
293 002422 375
29, 00243 000

296 002424 000000

Y1
12

E &
1 30A(1052) 22-NOV-78 16:20 PAGE 1-5

T33718L:
CYLTBL:

SSINDX:

TABLE TO BE USED IN TEST 33 AND 34 TO BUILD AND STORE THE

N == BN AN —
WALSEE R N [ RN
" v s

8.
5

CYLINDER?OTO BE USED IN THE TEST.

.BLKW

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
BYTE
.BYTE
.BYTE
.BYTE
.RYTE

. UORD

108.

WP = OO 0000 NN NN S NN =
SO S NOWNO S NO S NNIONO S NO W
. . - L] L] L o A . L . . L] L] L) . 3 L . . L]

POPONONINDNY = —d e e ed ed ed e o) D d =3 =D

;TABLE OF DEFAULT CYLINDERS

: SUBROUT INE STACK INDEX POINTER

SEQ 0043
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CZRLCB.PT1

257
298

8%

301

BRSFARER

wuwwwwwwuww
b s o i o il i i i i
OVONOTVNSWN=O

321
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OPF LAG:
DONE :

HADONE :
ERHEAD :
MORECE :

ERRSWI : .

BSFLAG:
WRTSWI :
TBLSTR:

RLBAS:
RLVEC:
RLDRV:

L33

il g = =
30002

T.DA:
T.MP:

HDWRD1: .
HDWRD?2: .
HDWRD3: .

T.STAT:
RE SPARM:

CRVCNT :
DIFAUG:

oLDCYL: .

NEWCYL :
CURCYL :
DESDIF :
DESSGN:
DESHD:
DESSEC:
TEMPO:
TEMP1 :
TEMP? :
TEMP3:
TEMPS :
TEMPS :
TEMPG :
TEMP7 :
TEMPE:

F &4
S MACY11 30A(1052) 22-NOV-78 16:20 PAGE 1-6

OPERATIONAL FLAGS
WORD 0 ;OPE<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>