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IDENTIFICAT]ON

PRODUCT CODE:  AC-B107(C-M(

PRODUCT NAME:  CVRLACO RLV11 RLOT DSKLS
PRODUCT DATE:  SEPTEMBER 1982
MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHOR: W. HEAVEY

THE INFORMATION IN THIS DOCUMENT S SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR [N THIS MANUAL,

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
(W]TH INCLUSION OF DIGITAL'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH
SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED RITING BY DIGITAL.
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DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPOSIBILITY fOR THE USE
g?ﬁ?gklAB!LIYY OF 1T7S SOFTWARE ON EQUIPMENT THAT [S NOT SUPPLIED BY
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1.0 GENERAL INFORMATION

THE DIAGNOSTIC SUPERVISOR > REV C HAS BEEN RELEASED SEPARATED
FROM THIS PROGRAM. ONE SHOULD REFER TO THE XXDP+/SUPP USERS
MANUAL (AC-F348_-M(C) FOR SUPERVISOR LOADING AND OPERATING
INSTRUCTIONS.

THIS DIAGNOSTIC WITH THE SUPERVISOR OCCUPIES UP TO 14.5K WORDS
OF MEMORY AND IS COMPATIBLE WITH BOTH XXDP+ AND A(T,

IT CAN BE RUN IN STANDALONE UNDER XXDP+ AND CAN BE CHAINED
UNDER XXDP+,ACT AND RUN ON APT AND ACT ON APT.

WHEN THIS DIAGNOSTIC IS STARTED AT ADDRESS 200, CONTROL GOES 3
FIRST TO THE SUPERVISOR PORTION, WHICH WILL ASK CERTAIN ‘HARD CORE
QUESTIONS ABOUT THE ENVIRONMENT. THEN 1T WILL ENTER COMMAND

MODE, INDICATED BY A PROMPT CHARACTER. AT COMMAND MODE THE OPERATOR

MAY ENTER ANY OF SEVERAL COMMANDS AS DESCRIBED IN THE
XXDP+/SUPR USERS MANUAL (AC-F348_-M(),

1.1.2 DIAGNOSTIC leORHATION

THE RLV11 RLOY DISKLESS TE
BASED PROGRAM THAT WILL TE

RLVI1 CONTROLLER

THE PROGRAM TESTS THE BASIC
MANJPULATION AND FUNCTIONALI
FUNCTION IS PERFORMED TO TES
DATA PATHS WITHOUT A DRIVE P
THIS TEST WILL RUN WITH OR W

INTERFACE LOGIC,REGISTER
TY. THE RLVI1 MAINTENANCE
T THE CONTROLLER WRITE/READ
RESENT,
ITHOUT A DRIVE PRESENT.

1.2 SYSTEM REQUIREMENTS

POP=11/1.S1-11 PROCESSOR WITH 16K OR MORE Of CORE
CONSOLE DEVICE (LA30,LA36,VvI50,ETC

RLVI1 CONTROLLER(S) (1-8)

KW11P, KW11L (OPTVIONAL)

LINEPRINTER(OPTIONAL)

1.2.2 SOF TWARE REQUIREMENTS

SEQ 0002
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1.3 RELATED DOCUMENTS AND STANDARDS

RLOT USERS MANUAL (EK=RLO1-UG=-PRE)
CHQUSB XXDP+/SUPR USER MAN (AC-F348 -M()
FOR DIAGNOSTIC SUPERVISOR COMMAND IRSTRUCTIONS.

1.4 DIAGNOSTIC HIERARCHY PREREQUISITES

1.5 ASSUMPTIONS

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

2.0 OPERATING INSTRUCTIONS

2.1.1 LOADING PROCEDURES

FOR LOADING AND OPERATING INSTRUCTIONS,PLEASE REFER 10
CHQUSB XXDP+/SUPR USER MAN (A(-F348 -M().

ISSUE THE COMMAND “'R CVRLAC''. THE XXDP+ MONITOR WILL LOAD
THE DJAGNOSTIC AND THE SUPERVISOR FILE HSAA??,.SYS AND THEN
GIVE CONTROL TO THE SUPERVISOR,

2.1.2 STARTING PROCEDURES

THE PROGRAM STARTS AT LOCATION 200. USE STANDARD DEC PROCEDURES
TO START THE PROGRAM.

PLEASE REFER TO CHQUSB XXDP+/SUPR MAN (A(C-F348_-M() FOR
SUPERVISOR STARTUP COMMANDS.

2.1.3 STEPS FOR QUICK AND SIMPLE EXECUTION

THE DIAGNOSTIC CAN BE EXECUTED STANDALONE WITHOUT READING THE REMAINDER OF THIS
DOCUMENT AS FOLLOWS:

A) LOAD THE DIAGNOSTIC

B) START AT ADDRESS 200

() ANSWER THE HARDCORE QUESTIONS
D) RECEIVE PROMPT
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Sec 0004

ER STA<(R>
WER HARDWARE AND SOF TWARE QUESTJONS

END OF PASS MESSAGES OR ERROR MESSAGES
END EXECUTION, ENTER CONTROL/C

e s
Sy Pm
omz2

- =

2.2 SPECIAL ENVIRONMENTS

THE ENVIRONMENTS THIS PROGRAM WILL RUN IN ARE XXDP+, XXDF+ (HAIN,
ACT, SLIDE AND APT,

2.3 PROGRAM OPTIONS

1223822232283 2222222082222 820222202 R RRRR2RRRRRRRdRRdiRRRdRRRRRRRR AR

STA(RT) /TESTS:<TEST=LIST>/PASS:<PASS~CNT>/FLAGS:<FLAG=LIST>/EOP: <IN(R>

\R22 3222222222220 22222202X2X2X2 222222 22022222 2R 2R RRRRAR Rl R

2.3.1.1 TESTS SWITCH (/TESTS:<TEST-LIST>)

<TEST=-LIST> IS A SEQUENCE OF DECIMAL NUMBERS (1:2 ET(C.) OR RANGES

OF DECIMAL NUMBERS (1-5:8-10 ETC,) SEPARATED BY COLONS, SPECIfYING
WHICH TESTS IT IS DESIRED BE EXECUTED. THE TEST NUMBERS RANGE FROM

1 TO THE LARGEST TEST NUMBER IN THE DIAGNOSTIC. THEY MAY BE SPECIFIED
IN ANY ORDER. TESTS WILL BE EXECUTED IN NUMERICAL ORDER REGARDLESS

OF ORDER OF SPECIFICATION. THE DEFAULT IS TO EXECUTE ALL TESTS, ON
THIS AND ALL SWITCHES, THE ANGLE BRACKETS <> ARE PUNCTUATION USED IN THE
2;Fé:éTé?N20§L¥. AND ARE NOT TO BE TYPED BY THE OPERATOR. SEE EXAMPLE

2.3.1.2 PASS SWITCH (/PASS:<PASS~=CNT>)

<PASS=CNT> 1S A DECIMAL NUMBER INDICATING THE DESIRED NUMBER OF PAS
A PASS IS DEFINED AS THE EXECUTION OF THE FULL DIAGNOSTIC (ALL SELE
AGAINST ALL UNITS SUBMITTED. THE DEFAULT 1S NON-ENDING EXECUTION:

EXIT 1S ACCOMPLISHED EITHER BY TYPING A CONTROL/C OR BY A HALT ON ER
gglggDEgE03N§E§ED. IN WHICH CASE WE RETURN TO COMMAND MODE. SEE EXAMPLE

2.3.1.3 FLAGS SWITCH (/FLAGS:<FLAG-LIST>)

<FLAG-LIST> IS A SEGUENCE 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 COMMAN MODE TO BE ENTERED WHEN AN
ERROR 1S ENCOUNTERED

LOt LOOP ON ERROR, CAUSING THE DIAGNOSTIC TO LOOP CONTINUOQUSLY
WITHIN THE SMALLEST DEFINED BLOCK OF CODING (SEGMENT,
SUBTEST, OR TEST) CONTAINING THE ERROR

IER INHIBIT ERROR REPORTING

S.
ED TESTS)

- N



MA| MACY11 _30(1046) 31-AUG-82 11:50 PAGE 5

N.
CVRLAC.P11 31-AUG-82 11:25 SEQ 0005
1 IBE INHIBIT BASIC ERROR REPORTS
3 IXE INHIBIT EXTENDED ERRQR REPORTS
1 PR] DIRECT ALL MESSAGES TO A LINE PRINTER
1 PNT PRINT NUMBER OF TEST BEING EXECUTED
2 BOE BELL CON ERROR
2 UAM RUN IN UNATTENDED MODE, BYPASSING MANUAL INTERVENTION TESTS
¢ ISR INHIBIT STATISTICAL REPORTS
g IDR INHIBIT DROPPING OF UNITS BY DIAGNOSTIC
2 THE FLAGS NAMED OR EQUATED TO 1 ARE SET, THOSE ECUATED TO O
4 ARE CLEARED. A FLAG NOT SPECIFIED IS CLEARED. IF THE FLAGS SWIT(H
IS NOT GIVEN ALL FLAGS ARE CLEARED.

2.3.1.4 END OF PASS SWITCH (/EQP:<INCR>)

<INCR> ]S 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,

2.3.2 (ONTROL CHARACTERS

THE CONSOLE DEVICE DURING THE EXECUTION

A CONIROL C (“C) ENTERED VIA
A RETURN TO THE DIAGNOSTIC SUPERVISOR

R
OF A DIAGNDSTIC CAUSES
COMMAND MODE.

A CONTROL Z (*2) ENTERED WITHIN ONE OF THE THREE OPERATOR DIALOGS
(HARDCORE ,HARDWARE , OR SOF TWARE QUESTIONS) CAUSES TO DEFAULT
VALUES TO BE TAKEN FOR THE REMAINDER OF THAT DIALOGUE.

A CONTROL O (*0) ENTERED DURING THE EXECUTION OF A DIAGNOSTIC
CAUSES ALL CONSCLE OUTPUT TO BE SUPPRESSED FOR THE REMAINDER
OF THE DIAGNOSTIC OR UNTIL ANOTHER CONTROL O IS TYPED.

2.3.4 HARDWARE PARAMETERS

THE FOLLOWING QUESTIONS WILL BE ASKED ON A START (OMMAND. THE
VALUE LOCATED TO THE LEFT OF THE QUESTION MARK IS THE DEFAUL!
VALUE THAT WILL BE TAKEN ON A CARRIAGE RETURN RESPONSE.

11/23 PROCESSOR (L) ¥?

W ICICIV IV IV I T IV Vol af aF oF o o o S5 S O O I TP T e IV I T L N T N N
N = OO NN AN = OO NN WA =2 OO 00 NP S NN = O 00 O W S Nn) = OO0 ~0N

NORUNINLALAUNINIALNINLNL AL NITIPLPL PU NI NI AL NS NIRJ NI NI NI A RO R A RIS RUR) R NUAD NI SR AU RS RN RO

oo

ANSWER YES(Y) IF YOU HAVE AN 11/23 LSI-11 BUS PROCESSOR,
sgz ANSWER NO (N) [F YOU HAVE AN LSI-11(11/03L ETC.) PROCESSOR,
Sgg BUS ADDRESS (0) 174400?

%gg ANSWER WITH THE BUS ADDRESS OF THE CONTROLLER.
269 VECTOR (0) 330?
270

2n ANSWER WITH THE INTERRUPT VECTOR OF THE CONTROLLER.
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DRIVE (O0) 0?

SINCE THIS PROGRAM RUNS WITHOUT A DRIVE,THIS QUESTION DOES
NOT APPLY. THE HARDWARE QUESTION ON DRIVE NUMBER IS ASKED
TO MAINTAIN COMPATIBILITY WITH THE RL11 PROGRAMS FOR CHAIN

MODE.

WHEN TESTING MULTIPLE CONTROLLERS(O TO 7),THE OPERATOR
(AN RESPOND TO DRIVE NUMBER BY TYPING A NUMBER(0-7) FOR
EACH CONTROLLER. THEN WHEN AN ERROR ]S PRINTED,THE DRIVE
NUMBER IN THE ERROR PRINTOUT WILL REFER TO THE

NUMBER ASSIGNED THE CONTROLLER,

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

2.3.5 SOFTWARE PARAMETERS

THE FOLLOWING QUESTIONS ARE ASKED ON A START, RESTART OR CONTINUE
IF THE QUESTION:

CHANGE SW?
IS ANSWERED YES(Y). THE QUESTIONS ARE:
ODROP ON ERROR LIMIT (L) ¥?

TO ALLOW THE UNIT TO BE DROPPED ONCE A PREDETERMINED NUMBER OF
ERRORS ARE ENCOUNTERED.

ANSWER Y OR N

ERROR LIMIT (D) 10?

NUMBER OF ERRORS ALLOWED BEFORE DROPPING UNIT.
ANSWER 1 TO 65K

AUTOSIZE (L) W?

70 CHECK TO SEE IF UNIT SPE
IT (VIA DRIVE READY), IF NO

ANSWER Y OR N

— Y
]

FORE TESTING

2.3.6 EXTENDED DISCUSSION OF P-TABLE DIALOGUE

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

AS SOON AS THE QUESTION *‘# UNITS?'" IS ANSWERED (WITH THE NUMBER

N, SAY) SPACE IN CORE IS ALLOCATED FOR N P-TABLES. ALL OF THt P-TABLES

S€Q 000Ce
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328 ARE OF THE SAME FORMAT, AND THERE IS A ONE-TO ONE CORRESPONDENCE BETWEEN
%gg THE HARDWARE PARAMETER QUESTIONS AND THE SLOTS IN THE P=-TABLE FORMAT,
339 ON THE FIRST TRIP THRU THE QUESTIONS, ALL OF THE SLOTS IN ALL OF THE
33 P-TABLES ARE FILLED. IF THE OPERATOR TYPES IN LESS THAN N EXPLICIT VALUES
313 IN RESPONSE TO A PARTICULAR QUESTION, THESE VALUES ARE PLACED IN THE P=TABLES
134 (ONE VALUE GOING INTO THE PROPER SLOf OF EACH P-TABLE BEGINNING WITH THE
1343 FIRST P=TABLE) UNTIL THE STRING OF VALUES IS EXHAUSTED. THE LAST VALUE
116 IN THE STRING BECOMES THE NEW DEFAULT AND IS USED THEN AND THERE TO FILL
ggg THAT SLOT IN THE REMAINING P-TABLES.
319 ON SUBSEQUENT TRIPS THRU THE QUESTIONS., THE SAME PROCESS 1S CARRIED OUT,
340 EXCEPT THAT THE EARLIEST P-TABLE NOT TO HAVE RECEIVED AN EXPLICIT VALUE
341 IN ANY OF ITS SLOTS NOW ASSUMES THE ROLE THAT TABLE NUMBER ONE PLAYED
gz% IN THE FIRST TRIP.
344 THE SERIES OF QUESTIONS IS REISSUED UNTIL AT LEAST ONE QUESTION HAS RECEIVED
gzz N EXPLICIT VALUES FROM THE OPERATOR.
347 IN GIVING A STRING OF VALUES., COMMAS WITHOUT INTERVENING VALUES MAY BE USED
g:g T0 INDICATE A REPETITION OF THE LAST NAMED VALUE.
350 A STRING OF VALUES MAY BE GIVEN AS A RANGE (6-10 FOR EXAMPLE). IF THE
351 VALUES REPRESENT PURE NUMERICAL DATA, THIS SAMPLE RANGE TRANSLATES TO THE
352 STRING 6,7.8.9,10 (AN INCREMENT OF 1). [f THE VALUES ARE ADDRESSES, THE
ggz SAMPLE RANGE 'TRANSLATES TO THE STRING 6.8,10 (AN INCREMENT OF o).
355 NOW LET US SEE HOW WE COULD USE THESE CAPABILITIES TO COMSTRUCT A SET OF
356 P-TABLES. ASSUME THAT WE HAVE 64 UNITS, AND THAT THERE ARE THREE HARDWARE
357 PARAMETERS FOR EACH (THREE SLOTS IN THE P-TABLE, THREE HARDWARE QUESTIONS
358 IN THE DIALOGUE). LET THE DESIRED VALUE FOR THE FIRST PARAMETER
359 BE THE NUMBER 75 FOR ALL 64 TABLES. LET THE DESIRED VALUE FOR THE SECOND
360 PARAMETER BE EQUAL TO THE UNIT NUMBER (1,2,3.....64) EXCEPT FOR UNIT
361 50, WHICH SHOULD RECEIVE THE VALUE 49. LET THE DESIRED VALUE FOR THE THIRD
362 PARAMETER BE THE NUMBER 76 FOR THE FIRST 20 UNITS AND THE NUMBER 77 FOR THE
;gz LAST &4 UNITS.
sgg THE FOLLOWING DIALOGUE WOULD ACCOMPLISH THIS GOAL:
67 ¥ UNJTS (D) 7 64
168
369 UNIT 1
370 <QUESTION 1> 2 75
N <QUESTION 2> ? 1=20
g;% CQUESTION 3> 7 76
374 UNIT 21
378 CQUESTION 1> ?
376 CQUESTION 2> ? 21-49,,51-64
377 CQUESTION 3> 2 77
379
380 THE FIRST TIME THE SERIES IS ASKED, SLOT ONE RECEIVES A 75 IN ALL
381 64 TABLES. SLOT TWO RECEIVES THE VALUES 1,2.3....,00 IN TABLES 1 TWRU 20
187 AND A CONSTANT 20 IN TABLES 21 THRU 64. SLOT THREE RECEIVES A CONSTANT 76
383 IN ALL 64 TABLES.
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THE SECOND TIME THRU THE SERJES, TABLES 21 THRU THE END ARE GOING TO
BE AFFECTED (NOTE THAT THIS PIECE OF INFORMATION IS PRINTED OQUT FOR THE
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

AT CONSTANT 75 IN TABLES 21 THRU 64, SINCE ~o NEH EXLICIT VALUES ARE TYPED
IN. SLOT TWO GETS THE VALUES 21,22.23,...,4 TABLES 21 THRU 49, AND
GETS A 49 IN SLOT SO, AND GETS THE VALUES 51 52 $3,....66 IN TABLES

51 THRU 64. SLOT THREE GETS THE VALUE 77 IN TABLES 21 THRU 64.

THE DIALOGUE IS TERMINATED WHEN THE SOF TWARE RECOGNIZES THAT 64

EXPLICIT VALUES HAVE BEEN GIVEN FOR AT LEAST ONE QUEST]ON

(NAMELY QUESTION 2).

2.4 EXECUTION TIMES

ONE PASS OF THE PROGRAM TAKES APPROXIMATELY < 30 SECONDS.

3.0 ERROR INFORMATION

ALL ERROR INFORMATION IS PRINTED ON THE CONSOLE DECIVE. ERROR
REPORTS ARE AIMED AT BEING SELF EXPLANA ORY. THE GENERAL FORMAT

IS:
CVRL? XXX ERR YVYYYY ST 211 SuB PPP PC: RRRRRR
WHERE :
? IS PROCRAM LETTER
XXX IS SFT - SOFT ERROR
HRD - HARD ERROR
DV FAT - DEVICE FATAL ERROR
SYS FAT = SYSTEM FATAL ERROR
YYYVY IS THE ERROR NUMBER
111 IS THE TEST NUMBER
PPP IS THE SUBTEST NUMBER
RRRRRR IS THE PROGRAM LISTING LOCATION
ERRORS GIVE THE REGISTER CONTENTS BEFORE AND AFTER THE ERROR
ALONG WITH A ONE LINE DESCRIPTION AND RELEVANT DATA,

EXAMPLE :

ONE LINE DESCRIPTION

(OPTIONAL SECOND L :iNE)

(OPT]ONAL THIRD LINE)

BEFORE COMMAND: CSO0MXXX BADOXXXX DA XXXXXX MP:XXXXXX

TIME OF ERROR:  CS:XXXXXX BA:XXXXXX DA:XXXXXNX MPXOOMX XXXNXXX

R' GISTER DESCRIPTIONS CAN 8E FOUND [N SECTION 5.0.
(>:(ONTROL AND STATUS REGISTER

SEQ 0008
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3.2

4.0

4.1

4.2

5.0

BA:BUS ADDRESS R
DA:DISK ADDRES

S
MP:MULTIPURPOSE
NOTE: T0 PREVE

USE THE °'FL
SUPERVISOR COHHAND.
EXAMPLE: DR>STA/FLAG:IXE OR DR>RES/FLAG:IXE

USE OF THIS FLAG WILL PRINT ONLY THE FIRST FAILURE
ENCOUNTERED IN THE BUFFER.

Hﬂ'\ MmO

ERROR HALTS

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

PERFORMANCE AND PROGRESS REPORTS

THIS PROGRAM WILL NOT GIVE ANY PER:ORMANCE REPORTS.
PROGRESS REPORTS

TH]S PROGRAM WILL NOT GIVE ANY PROGRESS REPORTS,
DEVICE INFORMATION TABLES

THE 11 CONTROLLER HAS THE FOLLOWING fOUR{4)
REGISTERS FOR CONTROL OF THE SUBSYSTEM.

RLLCS = CONTROL AND STATUS REGISTER (XXXXX0)

mz

LV
TE

COMPOSITE ERROR
DRIVE ERROR

NON EXISTENT MEMOR
HEADER NOT FOUND (
DATA LATE (

DD
b ——t el s candd
ONOO = MNwWdw

@
St Gt P Py [ ] Sy et ey oy
e ke B B | — e R e e |
=

(I B~ - 2N N D N D I I I

<o

>»

-

>

[ e ]

|

o@D

SEQ 0009
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496 BIT S - EXTENGED BUS ADDRESS (BIT 17)
497 BIT & - EXTENDED BUS ADDRESS (BIT 16)
498 BIT 3-1 = FUNCTION CODE
499 0 - NOP (PDP=11) MAINT (LSI-11)
500 1 = WRITE CHECK
§01 2 = GET DRIVE STATUS
50 3 - SEEK
50 L - READ HEADER

S5 =« WRITE DATA

9 - READ DATA

READ WITHOUT HEADER COMPARE
BIT 0 - DRIVE READY

QOOOOQ

=2 OO N N WA= OO NN = OOV NN BN = OO 00 NN B R = OO 00 O I

RLBA - BUS ADDRESS REGISTER (XXXXX2)

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

RLDA = DISK ADDRESS REGISTER (XXXXX&)

BIT 15 - MUST BE ZERO(OQ)

BIT 14-7 - CYLINDER ADDRCSS FOR TRANSFER
BIT 6 = SURFACE FOR TRANSFER

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

FCR SEEK FUNCTION

Vo IV TV TV TSR STV TR V1,6 1, S LN LN ST N1, U1 T T, P i S i Sl S i gy

RLMP - MULTIPURPOSE REGISTER

TR Y Y L T L X g

WA VAL VT UMW UALA VLA U UM A LA A T LU A VAU UV UYWL VWAV AW AV AW

BIT 15 - MUST BE ZERO(D)
BIT 14=7 - DIFFERENCE TO NEW CYLINDER
BIT 6-5 = MUST BE ZERO(O)
BIT 4 - SURFACE
BIT 3 - MUST Bt ZERO
BIT 2 - SEEK DIRECTIONC 1 = [N / O - OUT )
BIT 1 - MUST BE ZERO
B8IT 0 - MUST BE ONE(1)
, FOR GET STATUS FUNCTION
@ )y . eeeooodsosdsses L LY T T Y ¥ ¥ )
4
4 BIT 15-4 - IGNORED SHOULD BE ZERO
4 Bil 3 - DRIVE RESET
4 BIT 2 - MUST BE ZERO
4 BIT 1 - MUST BE ONE
2 BIT 0 - MUST BE ONt
4
P
S
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552 FOR READ/WRITE FUNCTION
554
295 BIT 15 = 0 = WORD COUNT(TWO'S COMPLEMENT)
égg FOR READ AFTER MAINTENANCE FUNCTION
23S Ao ot bbbttt
559
660 BIT 15-0
561 FIRST RLMP: CRC OF STARTING DISK ADDRESS VALUE+3
362 SECOND RLMP: CRC OF CRC OF STARTING DISK ADDRESS VALUE+4
354 FOR GET STATUS FUNCTION
566
367 HAS DRIVE STATUS
569 BIT 15 - WRITE DATA ERROR
570 BIT 14 - CURRENT HEAD ERROR(CHE)
571 BIT 13 - WRITE LOCK STATUS(WL)
572 BIT 12 - SEEK TIME OUT(SKTD)
573 BIT 11 - SPIN ERROR(SPE)
574 BIT 10 - WRITE GATE ERROR(WGE)
575 BIT 9 - VOLUME CHECK(V()
576 BIT 8 - DRIVE SELECT ERROR(DSE)
577 BIT 7 - RESERVED(0)
578 BIT 6 - SURFACE
579 BIT 5 - COVER OPEN
580 BIT & - HEADS HOME
581 BIT 3 - BRUSHES HOME
582 BIT 2-0 -STATE BITS
583 0 - LOAD STATE
584, 1 - SPIN UP
585 2 - BRUSH CYCLE
586 3 - LOAD HEADS
587 4 - SEEK - TRACK COUNTING
588 5 - SEEK - LINEAR MODE
589 6 - UNLOAD HEADS
§90 7 - SPIN DOWN
§91
692
593
594,
595 6.0 TEST SUMMARIES
5% 77 iieemaemeeaa-
597
398 TEST 1 = RLCS WRITE ADDRESSABILITY
600 THIS TEST WILL CHECK THAT THE CONTROL AND STATUS REGISTER
601 CAN BE ACCESSED. IF THE REGISTER CANNOT BE ACCESSED THE
602 PROCESSOR WILL TRAP TO LOCATION 4, WHICH IS SET UP TO
603 HANDLE THE TRAP.
604
405 )
06 TEST 2 - RLBA WRITE ADDRESSABILITY
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TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

THIS TEST WILL CHECK THAT THE BUS ADDRESS REGISTER CAN BE
ACCESSED. [IF TME REGISTER CANNOT BE ACCESSED THE PROCESSOR
WILL TRAP TO LOCATION &, WHICH IS SET UP TO HANDLE THE TRAP.

3 - RLDA WRITE ADDRESSABILITY

THIS TEST WILL CHECK THAT THE DISK ADDRESS REGISTER CAN BE
ACCESSED. If THE REGISTER CANNOT BE ACCESSED THE PROCESSOR
WILL TRAP TO LOCATION &, WHICH IS SET UP TO HANDLE THE TRAP.

L = RLMP WRITE ADDRESSABILITY

THIS TEST WILL CHECK THAT THE MULTIPURPOSE REGISTER (AN BE
ACCESSED. IF THE REGISTER CANNOT BE ACCESSED THE PROCESSOR
WILL TRAP TO LOCATION &, WHICH IS SET UP TO HANDLE THE TRAP.

5 = RLCS READ ADDRESSABILITY
THIS TEST WILL CHECK THAT THE CONTROL AND STATUS REGISTER
CAN BE ACCESSED. IF THE REGISTER CANNOT BE ACCESSED THE
PROCESSOR WILL TRAP TO LOCATION 4, WHICH IS SET UP TO
HANDLE THE TRAP,
6 - RLBA READ ADDRESSABILITY
THIS TEST WILL CHECK THAT THE BUS ADDRESS REGISTER CAN BE
ACCESSED. IF THE REGISTER CANNOT BE ACCESSED THE PROCESSOR
WILL TRAP TO LOCATION &, WHICH IS SET UP TO HANDLE THE TRAP,
7 - RLDA READ ADDRESSABILITY
THIS TEST WILL CHECK THAT THE DISK ADDRESS REGISTER CAN BE

ACCESSED. IF THE REGISTER CANNOT BE ACCESSED THE PROCESSOR
WILL TRAP TO LOCATION &, WHICH IS SET UP TC HANDLE THE TRAP,

8 - RLMP READ ADDRESSABILITY
THIS TEST WILL CHECK THAT THE MULTIPURPOSE REGISTER CAN BE
ACCESSED, IF THE REGISTER CANNOT BE ACCESSED THE PROCESSOR
WiLL TRAP TO LOCATION &, WHICH [S SET UP TO HANDLE THE TRAP,

9 - BUS RESET OF RLCS

THIS TESY WILL VERIFY THAT THE BUS RESET OF THE PROCESSOR Wiil

CLEAR ALL BITS OF THE RLCS WITH THE EXCEPTION OF BIT 7 (CON-

TROLLER READY), BIT O (DRIVE READY) AND BIT 15 (COMPOSITE ERROR)

WHICH WILL BE SET IF BIT 14 (PRIVE ERROR) IS SET.

10 - BUS RESET OFf RLBA

SEO0 0012
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664 THIS TEST WILL VERIFY THAT THE BUS RESET OF THE PROCESSOR WILL
665 CLEAR ALL BITS OF THE RLBA,

666
667
ggg TEST 11 - BUS RESET OF RLDA
670 THIS TEST WILL VERIFY THAT THE BUS RESET OF THE PROCESSOR WILL
2;1 CLEAR ALL BITS OF THE RLDA.
2;4 TEST 12 - READ WRITE OF RLCS
675 THIS TEST WILL ATTEMPT 10 WRITE RLCS ,BITS 9-1 AND READ_THEM
676 BACK., WALKING AND GROWING 0'S AND 1°S ARE USED. BIT 7 ((ON-
677 TROLLER READY) IS ALWAYS WRITTEN AS A 1 SO NOT TO INITIATE
678 A FUNCTION. BITS 15, 14 AND O ARE TREATED AS DON'T CARE FOR
679 THIS TEST.
680
681
ggg TEST 13 - READ WRITE OF RLBA

2
684 THIS TEST WILL ATTEMPT TO WRITE RLBA BITS 15-0 AND READ THEM
685 BACK, WALKING AND GROWING 0'S AND 1'S ARE USED. BIT O ON
686 A RL11 SHOULD ALWAYS COME BACK AS A 0, WHILE ON AN RLV11
687 IT I35 LOADABLE.
688
689
gg? TEST 14 - READ WRITE OF RLDA
692 THIS TEST WILL ATTEMPT TO URITE RLDA BITS 15-0 AND READ THEM
232 BACK. WALKING AND GROWING ('S AND 1°'S ARE USED.
695
ggg TEST 15 - BIS OF RLCS
698 THIS TEST WILL USE THE 11 INSTRUCTION 'BIS'" TO SHOW THAT A
699 READ-MOD1FY-WRITE SEQUENCE OF THE RLCS WORKS, BITS 9-1 ARE
700 USED, BIT SETTING IN WALKING AND GROWING O'S AND 1°'S. BIT
701 7 (CONTROLLER READY) IS ALWAYS SET. BITS 15, 14 AND 0 ARE
70¢ DON'T CARES.
703
704
;82 TEST 16 - BIC OF RLCS
707 THIS TEST WILL USE THE 11 INSTRUCTION ''BIC'® TO SHOW THAT A
708 READ-MODIFY-WRITE SEQUENCE OF THE RLCS WORKS, BITS 9-1 ARE
709 USED, BIT CLEARING IN WALKING AND GROWING 0'S AND 1°'S, BIt

SO&G?Nzﬁgkgen READY) [S ALWAYS SET. BITS 15, 14 AND O ARE

TEST 17 = BIS OF RLBA

THIS TEST WILL USE THE 11 INSTRUCTION "'BIS' TO SHOW THAT

READ-MODIFY-WRITE SEQUENCE CF THE RLBA WORKS. BITS 15=0

g#IASETV?§ING GROMING AND WALKING 0°S AND 1°S. BIT 0 (A
L

e g NN NN NN N
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TEST
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TEST

TEST

TEST

TEST

TEST

18

19

20

21

22

23

e

25

= BI( OF RLBA

THIS TEST WILL USE THE 11 INSTRUCTION *BIC'' TO SHOW THAT A
READ=-MODIFY-WRITE SEQUENCE OF THE RLBA WORKS, BITS 15-0 ARE
BIT CLEARED USING GROWING AND WALKING 0'S AND 1°S,

- BIS OF RLDA

THIS TEST WILL USE THE 11 INSTRUCTION "BIS'" TO SHOW THAT A
READ~-MODIFY~-WRITE SEQUENCE OF THE RLDA WORKS. BITS 15-0 ARE
BIT SET USING GROWING AND WALKING 0'S AND 1°S.

= BIC OF RLDA

THIS TEST WILL USE THE 11 INSTRUCTION "BIC'' TO SHOW THAT A
READ-MODIFY~WRITE SEQUENCE OF THE RLDA WORKS, BITS 15-0 ARE
BIT CLEARED USING GROWING AND WALKING 0'S AND 1°S.

- BUS RESET OF RL(S

THIS TEST WILL VERIFY THAT THE BUS RESET OF THE PROCESSOR WILL
CLEAR ALL BITS OF THE RLCS WITH THE EXCEPTION Of BIY 7 (CON-

TPOLLER READY), BIT O (DRIVE READY) AND BIT 15 (COMPOSITE ERROR)

WHICH WILL BE SET IF BIT 14 (DRIVE ERROR) IS SET.

- BUS RESET OF RLBA

THIS TEST WILL VERIFY THAT THE BUS RESET OF THE PROCESSOR WiLL
CLEAR ALL BITS OF THE RLBA.

- BUS RESET OF RLDA

THIS TEST WILL VERIFY THAT THE BUS RESET OF THE PROCESSOR WILL
CLEAR ALL BITS OF THE RLDA.

= UNIQUENESS OF RL(CS

THIS TEST WILL VERIFY THAT WHEN THE RLCS (XXXXX0) IS ADDRESSED
ONLY THAT REGISTER IS EFFECTED. BOTH THE RLBA AND THE RLDA

ARE SET UP WITH KNOWN DATA, THE RLDA IS WRITTEN, THEN THE RLBA
AND RLDA ARE VERIFIED THAT THEY DID NOT C(HANGE.

= UNIQUENESS OFf RLBA

THIS TEST WILL VERIFY THAT WHEN THE RLBA (XXXXX2) [S ADDRESSED
ONLY THAT REGISTER IS EFFECTED. BOTH THE RL(S AND RLDA ARE
WRITTEN WITH KNOWN DATA, THE RLBA IS WRITTEN, THEN THE RLCS

$EQ 0014
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TEST

TEST

TEST

TEST

TEST

TEST

TEST

27

28

29

30

n

32

15

AND RLDA ARE VERIFIED ThAY THEY DID NOT CHANGE.

= UNJQUENESS Of RLDA

THIS TEST WILL VERIFY THAT WHEN THE RLDA (XXXXX&) 1S ADDRESSED
ONLY THAT REGISTER IS EFFECTED. BOTH THE RLCS AND RLBA ARE
WRITTEN WITH KNOWN DATA, THE RLDA IS WRITTEN, THEN THE RLCS
AND RLBA ARE VERIFIED THAT THEY DID NOT CHANGE.

= UNJQUENESS OF RLMP

THIS TEST WILL VERIFY THAT WHEN THE RLMP (XXXXX6) IS ADDRESSED
ONLY THAT REGISTER IS EFFECTED. THE RLCS, RLBA AND RLDA ARE
WRITTEN WITH KNOW DATA, THE RLMP [S WRITTEN, THEN THE RL(S,
RLBA AND RLDA ARE VERIFIED THAT THEY DID NOT CHANGE.

= RLV11 MAINT. FORCED OP] TEST,LESS THAN 510 WORDS

PERFORM RLV11 MAINTENANCE FUNCTION O WITH LESS THAN 510 WORDS
TO FORCE OP] ERROR. THE TEST SHOULD FORCE COMPOSITE ERROR
(BIT 15),HEADER NOT FOUND(BIT 12) AND OPI(BIT 10).

DRIVE ERROR IS IGNORED.

= RLV11 MAINT, FORCED OP] TEST,MORE THAN 511 WORDS

PERFORM RLVI1 MAINTENANCE FUNCTION O WITH MORE THAN 511 WORDS
TO FORCE OPI ERROR. THE TEST SHOULD FORCE COMPOSITE ERROR
(BIT 15 .HEADER NOT FOUND(BIT 12) AND OPI(RIT 10).

DRIVE ERROR [S IGNORED.

= RLV11 MAINT. FORCED COPI TEST - INTERRUPT MODE

PERFORM TEST OF INTERRUPT BY ISSUING RLV11 MAINTENANCE
FUNCTION O WITH MORE THAN 511 WORDS TO FORCE OPI ERROR.
CHECK INTERRUPY OPERATION AND REPORT [F ERROR FOUND.

- RLV11 OP] TIMEOUT TEST

PERFORM RLV11 MAINTENANCE FUNCTION O WITH INTERRUPT MODE.
FORCE OP1 TIMEOUT BY SETTING WORD COUNT TO -512 WORDS.
MEASURE OPI TIMEOUT AND COMPARE TO MIN. AND MAX, LIMJTS.

- TEST RLVY1 MAINT. FUNCTION -F.AG MODE

PERFORM RLV11 MAINTENANCE FUNCTION O (FLAG MODE) AND CHECK
DA AND BA REGISTERS FOR PROPER INCREMENT. CHE(K

THE SERIAL WRITE/READ DATA PATHS 8Y READING QUT OF THE FIFO
VIA THE MP REGISTER THE CRC OF THE DA+3 AND THE CRC OF TME
CRC OF THE DA+& AND COMPARING TO EXPECTED RESULTS. CHECK
THE TRANSFER OF 255 WORDS FROM BUF1 MEMORY THROUGH THE FIFO
INTO BUF2 MEMORY FOR PROPER DATA. CHECK THE PREVIOUSLY
WRITTEN DATA IN THE LAST WORD+1 OF BUF2 FOR A VALUE=123456
TO INSURE THAT THE DATA TRANSFER IN MAINTENANCE MODE WAS

SeQ 0015
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TEST 33

TEST 34

TEST 35 -

TEST 36

TEST 37

16

NOT MORE THAN 255 WGRDS.
= TEST RLV11 MAINT, FUNCTION =INTERRUPT MODE

PERFORM RLV11 MAINTENANCE FUNCTION O C(INT, MODE) AND (HECK
DA AND BA REGISTERS FOR PROPER [NCREMENT. CHECK

THE SERIAL WRITE/READ DATA PATHS BY READING QUTY OF THE FIFO
VIA THE MP REGISTER THE CRC OF THE DA+3 AND THE CRC OF THE
CRC OF THE DA+4 AND COMPARING TO EXPECTED RESULTS. CHECK

THE TRANSFER OF 255 WORDS FROM BUF1 MEMORY THROUGM THE FIFO
INTO BUF2 MEMORY FOR PROPER DATA. CHECK THE PREVIOUSLY
WRITTEN DATA IN THE LAST WORD+1 OF BUF2 FOR A VALUE=123456
TO INSURE THAT THE DATA TRANSFER IN MAINTENANCE MODE WAS
NOT MORE THAN 255 WORDS.

= RLVI1 FIFO ADDRESS TEST

TEST THAT F1FO OPERATES CORRECTLY. STORE ADDRESS PATTERN
IN BUF1 (0-255) WHICH CONTAINS A UNIQUE PATTERN IN EACH
LOCATION, PERFORM MAINTENANCE FUNCTION AND TEST BUF2 FOR
PROPER FIFO ADDRESSING.

RLVI1 FIFO ADDRESS COMFLEMENT TEST

TEST 1MAT FIFO ADDRESSES CORRECTLY, STORE THE ADDRESS COMPLEMENT
OF 0-255 INTO BUF1. PERFORM MAINTENANCE FUNCTION AND CHECK
BUFZ FOR PROPER FIfO ADDRESSING.

- TEST RLV11 MAINT, WITH COMPLEMENT DATA -INTERRUPT MODE

PERFORM RLV11 MAINT, FUNCTION WITH COMPLEMENT DATA [N BUF1,
CHECK DA AND BA REGISTERS FOR PROPER INCREMENT, CHE(CK

THE SERIAL WRITE/READ DATA PATHS BY READING QUT OF THE FIfO
VIA THE MP REGISTER THE CRC OF THE DA+3 AND THE (RC OF THE
CRC OF THE DA+4& AND COMPARING TO EXPECTED RESULTS. CHECK
THE TRANSFER OF 255 WORDS FROM BUF1 MEMORY THROUGH THE FIFO
INTO BUF2 MEMORY FOR PROPER DATA, CHECK THE PREVIOUSLY
WRITTEN DATA IN THE LAST WORD+1 OF BUF2 FOR A VALUE=123456
TO INSURE THAT THE DATA TRANSFER IN MAINTENANCE MODE WAS
NOT MORE THAN 255 WORDS.

1
l
4
E ;
T
I

= TEST RLV11 MAINT. WITH RANDOM DATA -INTERRUPT MODE
PERFORM RLV11 MAINTY, FUNCTION WITH A RANDOM DATA PATTERN IN BUF1
THE RANDOM PATTERN IS THE SAME FOR EACH CONTROLLER UNDER TEST,

THE RANDOM PATTERN WILL CHANGE AT END OF PASS.

THE RANDOM PATTERN WILL INIT AT START OR RESTART,

CHECK DA AND BA REGISTERS FOR PROPER INCREMENT. CHECK

THE SERIAL WRITE/READ DATA PATHS BY READING OUT OF THE fIfO
VIA THE MP REGISTER THE CRC OF THE DA+3 AND THE CRC OF THE
CRC OF THE DA+4 AND COMPARING TO EXPECTED RESULTS. CHECK
THE TRANSFER OF 255 WORDS FROM BUF1 MEMORY THROUGH THE F[FO
INTO BUF2 MEMORY FOR PROPER DATA, (HECK THE PREVIOUSLY
WRITTEN DATA IN THE LAST WORD+1 OF BUF2 FOR A VALUE=123456
TO INSURE THAT THE DATA TRANSFER IN MAINTENANCE MODE WAS
NOT MORE THAN 255 WORDS.

SEq 0016
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7.0 PROGRAM LISTING

¢

.ENABLE AMA
.ENABLE ABS
ME.CND ,MD

LNLIST

Sv(
SV
Sv

OO

BGNMOD

POINTER BGNSFT,BGNSW,BGNDU,BGNAU

MDHEDR

HEADER
LASCII

e e e T S
WOSSOO0OO0OPr D<M

o O

CVRLA,C,0,30.,0,340

S VT Ty, Y,

b

ISPATCH

e ad
20

SEQ 0017
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944 002072 014504 .MORD  LS$DU
945 005074 000000 LWORD 0
946 002076 002130 .WORD  LSDESC
947 00%100 104035 EMT ESLOAD
948 002102 000000 LWORD O
949 002104 013732 .WORD  LSINIT
950 002106 014442 .WORD LSCLEAN
951 00%110 0146440 LMWORD  LSAUTOD
952 002112 014432 LMWORD  LSPROY
953 002114 000000 .WORD 0
9% 002116 000000 MORD 0
322 002120 000000 MWORD O
957 (002122 ENDMOD
958
959
960
961
962 (02122 DEVIYP <RLV11>
322 002122 046122 030526 000061 .éegéz /RLV11/
965 002130 DESCRIPT <CVRLACRLVTY RLOT DSKLESS DIAGNOSTIC>
966 002130 053103 046122 0461501 LASCIZ  /7CVRLACRLVIY RLOY DSKLESS DIAGNOSTIC/
967 002136 046122 030526 020061
968 002144 046122 030460 042040
969 002152 045523 042514 051523
970 002160 042040 040511 047107
971 002166 051517 0445246 000103
g;% .EVEN
974 .SBTTL GLOBAL EQUATES
8;2 002174 BGNMOD GLBEQAT
977 002174 EQUALS
978 H
3;3 ; BIT DIFINITIONS
981 100000 81T7T15== 100000
982 040000 81T14== 40000
983 020000 BIT13== 20000
984 010000 BIT12== 10000
985 004000 81T11== 4000
986 002000 81110== 2000
987 001000 817109== 1000
988 000400 BI1T108== 400
989 000200 BIT07== 200
990 000100 B1106== 100
991 000040 B]T105== &0
99?2 000020 BIT04== 20
993 000010 B8J103== 10
994 000004 BIT0Z2== 4
995 000002 B1101== 2
339 000001 BI1100== 1
998 001000 B119== BIT09
999 000400 8118== BJT08
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1000 000200 8117== BI7107
1001 000100 BIT6== BITO6
1002 000040 BI1S== BIT0S
1003 000020 BIT4== B]T04
1004 000010 BIT3== BIT03
1005 000004 BIT2== BIT02
1006 000002 BiT1== B]T01
}88; 000001 BiT0== BIT00
1009 s EVENT FLAG DEFINITIONS
}8}? ; EF32:EF17 RESERVED FOR SUPERVISOR TO PROGRAM (OMMUNICATION
1012 000940 EF.START== 32. ; START COMMAND WAS [SSUED
1013 000037 EF .RESTART== 31, ; RESTART COMMAND WAS ]SSUED
1014 000025 EF.CONTINUE==  30. : CONTINUE COMMAND WAS [SSUED
1015 000035 EF .NEW== 29. : A NEW PASS HAS BEEN STARTED
1018 :
}8;8 s PRIORITY LEVEL DEFINIVIONS
1021 000340 PR107== 340
1022 000300 PR]I06== 300
1023 000240 PRIOS== 240
1024 000200 PR]0L== 200
1025 000140 PRI03== 140
1026 000100 PRI0Z2== 100
1027 000040 PRIOTI== 40
}858 000000 PRi00== 0
}8%? :OPERATOR FLAG BITS
1032 000004 EVL== 4
1033 000010 L0T== 10
1034 000020 ADR== 20
1035 000040 [DU== 40
1036 000100 ISR== 100
1037 000200 UAM== 200
1038 000400 BOE== 400
1039 001000 PNY== 1000
1040 002000 PR]== 2000
1041 004000 1XE== 4000
1042 010000 IBE== 10000
1043 020000 IER== 20000
1044 0460000 LOE== 40000
1045 100000 HOE== 100000
1046 000001 DRDY=BITO ;DRIVE READY (RLCS)
1047 000100 INTEN=BIT6 ;s INTERRUPT ENABLE (RLCS)
1048 100000 ERR=B]IT1S +RL11T ERROR (RLCS)
1049 040000 DERR=BIT14 sRLOY DRIVE ERROR (RL(S)
1059 002000 OPI=BjT10 ;OPERATION INCOMPLETE (RLCS)
1059 200200 CRDY=B]T? ;CONTROLLER READY