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\ IDENTIFICATION

PRODUCT CODE:  AC-F9308-M(
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PRODUCT DATE:  APRIL 1981
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AUTHOR : MIKE LEAVITT

THE INFORMATION IN THIS DOCUMENT IS 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 IN THIS MANUAL.

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE
TERMS OF SUCH LICENSE.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE
USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1980,1981 DIGITAL EQUIPMENT CORPORATION

SEQ 0001



. c 1
CZRMPBO RMOS5/3/2 DSKLS TST 1 MACRO V04.00 4-APR-81 07:24:25 PAGE 2

VB W —=O 0NN WO N N WY s

POPNIRININUNINY —2 b ek i ot —d =

27

CONTENTS
INTRODUCTION
- 1. ABSTRACT
2. UNIT UNDER TEST

OPERATING REQUIREMENTS

%,
e.
3.

HARDWARE REQUIREMENTS
MEDIA REQUIREMENTS

PREREQUISITE DIAGNOSTIC PROGRAMS

OPERATING PROCEDURE

-

- STARTING

3.
‘a
5.

LOADING
SWITCH OPTIONS

- HALTING
RESTARTING

OPERATOR INTERFACE

1.

NOVN SN
.

PROGRAM 1D

CONSOLE DIALOGUE
PROGRESS REPORTS
PERFORMANCE REPORTS
PROGRAM HALTS
ERROR REPORTS
EXEXCUTION TIME

ENVIRONMENTAL SUPPORT

R

.

.

NOv SN
.

PROCESSOR COMPATIBILITY

DUAL PORT CONFIGURATIONS
MEMORY PARITY HARDWARE

MEMORY MANAGEMENT HARDWARE
ACT, APT COMPATIBILITY

XXDP COMPATIBILITY

OPERATING SYSTEM COMPATIBILITY

TEST DESCRIPTION




CZRMPBC RMO5/3/2 DSKLS TET 1

OOVB NI NS WA 2OV NN W —=O 00 NN BN 2 O 00 W B any -

BB B BN AWNIAIWN NN W W N NN NONONO NN =~ s dca b
—

D 1
MACRO v04.00 4-APR-81 01:24:25 PAGE 3

1.0 INTRODUCTION
1.1 ABSTRACT

THE RM05/3/2 DISKLESS DIAGNOSTIC IS A STAND ALONE PROGRAM WHI(H USES
FUNCTIONAL AND DIAGNOSTIC MEANS TO VERIFY THE OPERABILITY OF THE RM05/3/2
DISK SU3SYSTEM EXCLUDING AND INDEPENDENTLY OF THE STORAGE MODULE
DRIVE. IN PARTICULAR, THE PROGRAM SERVES THE FOLLOWING PURPOSES:

TO DETECT ERRORS AND FAULTS IN THE RH MASSBUS CONTROLLER;

TO DETECT ERRORS AND FAULTS IN THE RM MASSBUS ADAPTER;

TO RESOLVE HARDWARE FAILURES IN THE RH/RM TO A FIELD
REPLACEABLE MODULE OR MODULES.

1.2 UNIT UNDER TEST

THE UNIT UNDER TEST IS THE RM05/3/2 DISK SUBSYSTEM, EXCLUDING
THE STORAGE MODULE DISK DRIVE AND THE RH11 OR RH70 MASSBUS C(ONTROLLER.

2.0 OPERATING REQUIREMENTS
2.1 HARDWARE REQUIREMENTS

THE FOLLOWING MINIMUM HARDWARE CONFIGURATION, ASSUMED TO BE
OPERATIONAL, IS REQUIRED TO LOAD AND EXECUTE THE RMO5/3/2 DISKLESS
DIAGNOSTIC:

PDP-11 PROCESSOR

20K MEMORY

KW11-L OR KW11-P CLOCK

PROGRAM LOADING DEVICE

TERMINAL

RH11 OR RH70 CONTROLLER
1 TO 8 DISK DRI¥ES (ANY COMBINATION OF RMOS5'S, RMO3'S OR RMOZ2'S)

2.2 MEDIA REQUIREMENTS
NONE

2.3 PREREQUISITE DIAGNOSTIC PROGRAMS
NONE

3.0 OPERATING PROCEDURE
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SEQ 0004
58 ’
23 3.1 LOADING
61 THE PROGRAM MAY . BE LOADED BY EITHER PAPER TAPE, USING THE
€ STANDARD PAPER TAPE LOADING PROCEDURE., OR XXDP MEDIA., USING THE
& ' APPRCPRIATE LOADING DEVICE.
45
b6
g; 3.2 SWITCH OPTIONS £
69 _ THE FOLLOWING SWITCH OPTIONS ARE INVOKED WHEN THE APPROPRIATE
;9 SWITCH IS ON.
72 SW15 HALT ON ERROR
7% SW14 LOOP ON TEST (CURRENTLY BEING EXECUTED)
74 SW13 INHIBIT ERROR TYPEOUTS
75 SW12  UNUSED
76 SWil INHIBIT TEST ITERATIONS
77 S‘déS’ BELL ON ERROR ’
78 S LOOP ON ERROR
gg SWO8  LOOP ON TEST IN SW07-00
81 ' _AHE LOW ORDER 8 SWITCHES ARE USED IN CONJUNCTION WITH SWO8 TO SPECIFY
gg -~ A PARTICULAR TEST WHICH THE PROGRAM WILL LOOP ON.
84
85
gg 3.3 STARTING
88 THE PROGRAM MAY BE STARTED AT LOCATION 200 OR 204. STARTING AT
89 200 WILL BE THE NORMAL STARTING ADDRESS. STARTING AT 204 WILL ENABLE
90 THE RH/RM BASE ADDRESS TO BE CHANGED. IF RUNNING IN A STAND-ALONE
91 ENVIRONMENT, THE PROGRAM USES CONSOLE DIALOGUE TO ALLOW THE OPERATOR
g TO CONTROL TEST CONDITIONS.
94
95
39 3.4 HALTING :
98 THE PROGRAM CAN BE HALTED BY TYPING CONTROL C FROM THE CONSOLE OR

BY PRESSING THE HALT SWITCH ON THE PROCESSOR FRONT PANEL.

3.5 RESTARTING -
*a
THE PROGRAM CAN BE RESTARTED AT ADDRESS 200 OR 204. (SEE SECTICON 3.3)

-
4.0 OPERATOR INTERFACE

4.1 PROGRAM ID

THE PROGRAM TYPES ITS NAME AND MAINDEC NUMBER THE FIRST TIME [T
IS STARTED AFTER BEING LOADED.

it Al il el it il il el ) — el el el e
Fan—oZRIRTRER28E
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4.2 CONSOLE DIALOGUE

WHEN THE PROGRAM IS RUNNING IN STAND ALONE MODE, IT ENTERS A
CONSOLE DIALOGUE SEQNENCE AFTER TYPING THE PROGRAM 1.D..
THE FIRST QUESTION TYPED OQUT IS: '‘TYPE HELP TEXT (L) N ?'°,

IF THE OPERATOR RESPONDS WITH A 'YY'', THE PROGRAM WILL TYPE A BRIEF
HELP MESSAGE WHICH WILL LIST SWITCH OPTIONS, ETC. ANY OTHER RESPONSE
TO THE QUESTION IS CONSIDERED A 'N'' AND NO HELP TEXT IS TYPED. THIS
QUESTION IS ONLY ASKED ON THE INITIAL PROGRAM START AND NOT ON
SUBSEQUENT START-UP'S.

ON THE PROGRAM INITIAL START AND WHEN RESTARTING AT LOCATION 204,
g?}E\ gPGlEJgATOR MAY CHANGE THE RH/RM BASE ADDRESSE> WITH THE FOLLOWING
L .

EXAMPLE 1

RMCS1=176700 <CR>
RMVEC=000254 <CR>

EXAMPLE 2

RMCS1=176700 177200<CR> ;CHANGE BASE ADDRESS TO 177200
RMVEC=000254 260<CR> ;CHANGE VECTOR ADDRESS TQO 260

ON THE INITIAL START, THE NEXT QUESTION TYPED IS, 'TYPE "A"" TO
TEST ALL DRIVES, OR TYPE DRIVE NUMBER(S) AND TERMINATE INPUT WITH
A CARRIAGE RETURN'. THEN, °'DRIVE(S):"' IS TYPED AND VAITS FOR THE
OPERATOR TO TYPE AN ‘'‘A"', TO TEST ALL POSSIBLE DRIVES OR TYPE ANY
STRING OF DRIVE NUMBER(S) TO BE TESTED AND TERMINATE THE INPUT WITH A
"'CARRIAGE RETURN''. NO COMMAS OR ANY OTHER SEPARATORS ARE NEEDED WHEN
ENTERING THE DRIVE NUMBERS AS A STRING. THE PROGRAM ENTERS THE COMMA
SEPARTOR AUTOMATICALLY AFTER TYPING EACH NUMBER. ON ALL SUBSEQUENT
STARTS, ONLY THE °'DRIVE(S):' PROMPT IS TYPED.

THE DIAGNOSTIC THEN INITIALIZES AND REPORTS THE STATUS OF THE
DRIVES WHICH WHERE PREVIOUSLY SPECIFIED FOR TESTING. THE FOLLOWING
IS AN EXAMPLE PRINTOUT:

'UNIT STATUS:

ONLINE  RMO3
LOAD DEVICE
OFFLINE RMOS5
NOT PRESENT

NOT PRESENT

NOT AN RM05/3/2
NOT PRESENT

NOT PRESENT'’

;NO CHANGE IN ADDRESS
;NO CHANGE IN ADDRESS

NOOWVN S WN—=O

THE ABOVE UNIT STATUS SHOWS THAT DRIVE O & 2 WILL BE TESTED, WHILE DRIVES

1. 8 3 - 7 WILL NOT BE TESTED.
THE DIAGNOSTIC THEN TYPES THE FOLLOWING MESSAGE, BASED ON THE

- SEQ 0005
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STATUS OF THE DRIVE:
'DRIVE(S) TO BE TESTED, 0, 2°

IF NO DRIVES ARE AVAILABLE FOR TESTING, THE FOLLOWING MESSAGE wILL BE
TYPED TO THE OPERATOR:

'DRIVE(S) TO BE TESTED, NONE'

THE PROGRAM WILL THEN, EITHER START TESTING THE DRIVES AVAILABLE FOR
TESTING OR RETURN TO THE BEGINNING OF THE PROGRAM AND WAIT.

ONCE THE DRIVES START TESTING, THE FOLLOWING MESSAGE WILL OCCUR
AS EACH DRIVE BEGINS TO BE TESTED:

'DRIVE 0
DRIVE 2'

AFTER ALL THE DRIVES ARE COMPLETELY TESTED, THE END OF PASS
MESSAGE WILL BE TYPED (SEE SECTION 4.3) AND THE PROGRAM WILL START
TESTING ALL THE DRIVES AGAIN. THIS WILL CONTINUE UNTIL THE PROGRAM
IS HALTED BY THE OPERATOR.

NOTE: THE LETTER LOCATED WITHIN THE BRACKETS () INDICATES THE TYPE

OF RESPONSE REQUIRED BY THE USER, D=DECIMAL, O=0CTAL AND
L=LETTER.

4.3 PROGRESS REPORTS

AN END OF PASS REPORT OCCURS EACH TIME THE PROGRAM IS EXECUTED
FOR ALL DEVICES IN THE TEST QUE. THE END OF PASS REPORT IS AS FOLLOWS.

'END OF PASS &

THE FOLLOWING MESSAGE WILL ALSO OCCUR IF THERE WERE ERRORS SINCE
THE LAST END OF PASS REPORT.

'TOTAL ERRORS SINCE LAST REPORT 0*

4.4 PERFORMANCE REPORT

NO PERFORMANCE REPORTS ARE GIVEN DURING THE EXECUTION OF THE
PROGRAM.

4.5 PROGRAM HALTS

THERE ARE WO SCHEDULED HALTS DURING THE EXECUTION OF THE PROGRAM,
PROCESSOR HALTS ARE DUE TO THE TRAP CAT(HER.

4.6 ERROR REPORTS

SEQ 0006
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THE RMO5/3/2 DISKLESS DIAGNOSTIC PROVIDES COMPREHENSIVE  ERROR
REPORTS INTENDED TO (1) AID IN FAULT RESOLUTION AND (2) MINIMIZE
REFERENCES TO PROGRAM LISTINGS.

THE FIRST LINE OF THE ERROR REPORT CONTAINS THE NUMBER OF THE
UNIT (DRIVE) BEING TESTED, DRIVE TYPE, THE TEST NUMBER, THE ERROR
NUMBER AND THE VALUE OF THE PROGRAM COUNTER WHERE THE ERROR WAS CALLED.
THIS LINE IS FOLLOWED BY THE ERROR MESSAGE: SEVERAL LINES OF TEXT WHICH
GIVE A COMPREHENSIVE DESCRIPTION OF THE ERROR, AND A LIST OF FAILING
MODULES IN ORDER OF DECREASING PROBABILITY. THE ERROR MESSAGE IS

N
O

mmm'\"\)u'\) L4 ¥ VIV
ARt Nv-) vt bt

239 NORMALLY FOLLOWED BY ONE OR MORE PAIRS OF LINES CONTAINING DATA HEADERS
2«0 AND DATA PERTININENT TO THE ERROR, INCLUDING EXPECTED AND ACTUAL TEST
5:1 RESULTS.

52‘ THE FOLLOWING PRINTOUT IS AN ERROR MESSAGE IN THIS PROGRAM:

245 DRv# C - RMO3, TEST# 25, ERR# 66, P(=017566

céb ILLEGAL REGISTER ERROR "'ILR"' (RMER1, BIT 01) SHOULD BE SET

247 DURING REGISTER TRANSFER

248 PROBABLE FAULT(S) :

249 (NOT INCLUDING CABLES OR CONNECTORS)

Sg? IF MODULE, M7686,

EXPCTD RECEVD TEST
STATUS STATUS REGSTR
000002 000000 176750

4.6 ERROR REPORTS
THE RM05/3/2 DISKLESS DIAGNOSTIC PROVIDES COMPREHENSIVE ERROR

rofNgrorRoroONRONNO N
(s SV TV IV I TV TV IV 1V
C O NN

261 REPORTS INTENDED TO (1) AID IN FAULT RESOLUTION AND (2) MINIMIZE
Sgg REFERENCES TO PROGRAM LISTINGS.

264 THE FIRST LINE OF THE ERROR REPORT CONTAINS THE UNIT NUMBER BEING
265 TESTED, DRIVE TYPE, THE TEST NUMBER, THE ERROR NUMBER AND THE VALUE OF
266 THE PROGRAM COUNTER WHERE THE ERROR WAS CALLED. THIS LINE IS FOLLOWED
267 B¥Y THE ERROR MESSAGE: SEVERAL LINES OF TEXT WHICH GIVE A
268 COMPREHENSIVE DESCRIPTION OF THE ERROR, AND A LIST OF FAILING MODULES
2¢9 IN ORDER OF DECREASING PROBABILITY. THE ERROR MESSAGE IS NORMALLY
270 FOLLOWED BY ONE OR MORE PAIRS OF LINES CONTAINING DATA HEADERS AND
2?1 DATA PERTININENT TO THE ERROR,. INCLUDING EXPECTED AND ACTUAL TEST
27 RESULTS.

e7

274

275

S;g &.7 EXECUTION TIME

s;g TIME FOR RM02/3:

280 PASS 1 OF THE PROGRAM TAKES ABOUT 20 SECONDS. PASS 2 AND

Sg? SUBSEQUENT PASSES TAKE 1 MINUTE 35 SECONDS.

28

284 5.0 ENVIRONMENTAL SUPPORT
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5.1 PROCESSOR COMPATIBILITY
THE RMO05/3/2 DISKLESS DIAGNOSTIC IS EXECUTASLE ON ANY PDP-11

:??CESSOR. PROVIDING PREVIOUSLY MENTIONED HARDWARE REQUIREMENTS ARE

5.2 DUAL PORT CONFIGURATIONS
THE RM0S5/3/2 DISKLESS DIAGNOSTIC 1S NOT EXECUTABLE ON RMOS/3/2
SUBSYSTEMS HAVING THE DUAL PORT OPTION UNLESS THE DUAL PORT SWITCH

IS SET TO THE APPROPRIATE PORT (A OR B) AND NOT TO THE PROGRAMMABLE
POSITION (A/B).

5.3 MEMORY PARITY HARDWARE

MEMORY PARITY HARDWARE WILL NOT BE USED DURING THE EXECUTION OF
THE RM05/3/2 DISKLESS DIAGNGOSTIC.

5.4 MEMORY MANAGEMENT HARDWARE

MEMORY MANAGEMENT HARDWARE WILL NOT BE USED DURING THE RMQ5/3/2
DISKLESS DIAGNOSTIC.

5.5 ACT11, APT11 COMPATIBILITY
THE RMO5/3/2 DISKLESS DIAGNOSTIC PROGRAM IS COMPATIBLE WITH ACT11
AND APT11 IN BOTH DUMP AND AUTOMATIC MODES. FURTHER, THE PROGRAM WILL

géggUTE A QUICK PASS DURING THE FIRST PASS IN SUPPORT OF QUICK VERIFY

5.6 XXDP COMPATIBILITY

THE RM05/3/2 DISKLESS DIAGNOSTIC PROGRAM [S COMPATIBLE WITH XXDP
IN DUMP AND CHAIN MODES.

5.7 CPERATING SYSTEM COMPATIBILITY

SYSTE;HE PROGRAM [S NOT REQUIRED TO BE COMPATIBLE WITH ANY OPERATING

6.0 TEST DESCRIPTION
THE PROGRAM IS DESIGNED IN A BOTTOM UP MANNER SUCH THAT EACH TEST

S0 000
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?Eg?RALLY USES A MORE C(OMPLEX SUBSET OF HARDWARE THAN THE PREVIOUS

MODULE CALLOUT IS PREDICATED ON THE ASSUMPTION THAT EARLIER TESTS
HAVE BEEN COMPLETED WITHOUT ERROR AND THAT ERRORS ARE DUE TO SINGLE,
NONTRANSIENT HARDWARE FAILURES.

THE RM05/3/2 DISKLESS DIAGNOSTIC CAN BE EXECUTED USING AN RH70
OR AN RH11 MASSBUS CONTROLLER.

UNLESS SPECIFIED BY THE OPERATOR OR BY THE ENVIRONMENT TABLE THE
TEST IS REPEATED FOR EACH POSSIBLE DEVICE STARTING WITH DEVICE O.

THE MODULES WHICH MAY BE CALLED OUT DURING THE EXECUTION OF THE
TEST ARE AS FOLLOWS:

MASSBUS MODULE
THE RADIAL MODULE (RD) IS NOT TESTED BY THIS PROGRAM.

TEST 1 TRANSFER TEST
PURPOSE :

TO VERIFY THAT THE RM05/3/2 CAN COMPLETE A REGISTER TRANSFER
ON THE MASSBUS, AND, IN PARTICULAR, TO VERIFY THAT '‘TRANSFER'' IS
NOT STUCK IN AN INACTIVE STATE.

PROCEDURE :

THE PROGRAM WRITES AND READS REMOTE REGISTERS FOR THE
SELECTED DEVICE. REGISTER CONTENTS AND PARITY ERRORS ARE
IGNORED, AND THE TEST FAILS IF A "NONEXISTENT DEVICE ERROR'® OR
BUS TIMEOUT OCCURRS FOR EVERY REGISTER ACCESS. IF THE TEST FAILS
THE PROGRAM JUMPS TO THE END OF PASS HANDLER WHICH SELECTS THE
NEXT DEVICE TO BE TESTED.

PROBABLE FAULT:

THE TEST FAILS IF THE SELECTED DEVICE IS NONEXISTENT OR IS
SWITCHED TO THE PROGRAMMABLE POSITION OR TC THE ALTERNATE PORT.
THE FOLLOWING FAULTS ARE APPLICABLE ONLY WHEN THE DEVICE IS
PRESENT AND IS SWITCHED TO THE APPROPRIATE PORT.

1. IF MODULE
2. ASYNCHRONOIIS MASSBUS MODULE
3. (S MODULE

SEQ 0009
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TEST

TEST

2 CTOD TEST
PURPOSE :

TO_VERIFY THAT DATA (AN BE TRANSFERRED TO AND FROM THE
RMO5/3/2 USING THE CONTROL BUS AND, IN PARTICULAR, TO VERIFY THAT
"'CONTROLLER TO DEVICE'' HAS NOT FAILED.

PROCEDURE :

THE TEST WRITES ONES IN REMOTE REGISTERS THEN READS EACH
REGISTER WHICH WILL WRITE ZEROS IN THE REGISTER IF ''IF3 CTOD HOLD
H'* IS STUCK AT ONE. THE TEST THEN READS AS MANY REMOTE REGISTERS
AS ARE NECESSARY TO CBTAIN ONE OR MORE ONE BITS.

PROBABLE FAULT:

1. IF MODULE

2. ASYNCHRONOUS MASSBUS MODULE

3 MASSBUS INITIALIZE TEST
PURPOSE :

TO VERIFY THAT THE MASSBUS ADAPTER IS BEING INITIALIZED BY
THE MASS BUS.

PROCEDURE :
USING CONTROLLER CLEAR TO INITIALIZE THE SELECTED UNIT, THIS

TEST THEN READS MASSBUS ADAPTER REGISTERS TO VERIFY THAT AT LEAST

ONE BIT IS CLEARED. MASSBUS ADAPTER REGISTERS ARE PRESET TO A

NON ZERO VALUE PRIOR TO CONTROLLER CLEAR.

PROBABLE FAULT:

1. ASYNCHRONOUS MASSBUS MODULE

2. IF MODULE

3. (S MODULE

‘.- .,_" » —

TEST & CLEAR STUCK ACTIVE TEST

SEQ 0010
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TEST

PURPOSE :

TO VERIFY THAT "MBA CLR L'° ON THE CS MODULE IS NOT STUCK [N
AN ACTIVE STATE.

PROCEDURE :

CONTROLLER CLEAR IS USED TO INITIALIZE THE SELECTED UNIT,
AFTER WHICH 1'S ARE WRITTEN IN ERROR REGISTERS 1 AND 2 AND
MAINTENANCE RCGISTER 1. IF ANY 1 BITS CAN BE READ BACK THE TEST
IS OK, ELSE, "MBA CLR L'" IS PROBABLY STUCK ACTIVE.

PROBABLE FAULT:
1. (CS MODULE
2. IF MODULE

3. ASYNCHRONGUS MASSBUS MODULE

5 TRISTATE TRANSFER TEST
PURPOSE :

TO VERIFY THAT THE PATH TO AND FROM THE MASSBUS ADAPTER
TRI-STATE REGISTER BUS IS NOT STUCK AT ONE OR ZERO AND THAT EACH
BIT POSITION IS INDEPENDENT.

PROCEDURE :

THIS TEST PRESETS MASSBUS ADAPTER REGISTERS TO A NONZERO
VALUE, THEN, ASSUMING THE REGISTERS ARE PRESET, IT CLEARS THEM
USING A MOVE INSTRUCTION. THE TEST THEN READS AS MANY REGISTERS
QSSI%?ONNECESSARY TO OBTAIN ONE OR MORE ZEROS FROM EACH BIT

THE TEST CLEARS MASSBUS ADAPTER REGISTERS, THEN, ASSUMING
THE REGISTERS ARE CLEARED, IT LOADS THEM WITH ONES AND READS AS
MANY REGISTERS AS IS NECESSARY TO OBTAIN ONE OR MORE ONE BITS IN
EACH BIT POSITION. :

FINALLY, THE TEST WRITES A SINGLE ONE B'T ™ATTERN IN BIT 0
OF SELECTED REMOTE REGISTERS AND VERIFIES THr. (HE PATTERN CAN BE
READ BACK. THE ONE BIT IS SHIFTED AND THE TEST REPEATED FOR ALL
BIT POSITIONS.
PROBABLE FAULT:
1. ASYNCHRONOUS MASSBUS MODULE
2. IF MODULE

3. €S MODULE

SEQ 0011
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4. DS MODULE

6 REGISTER SELECT TEST .
PURPOSE :

TO VERIFY THAT THE REGISTER SELECT LINES ARPE NOT IN A STUCK
POSITION.

PROCEDURE :

EACH REGISTER SELECT LINE IS TESTED BY WRITING ZEROS IN
THOSE DEVICE REGISTERS FOR WHICH THE LINE MUST BE ZERO, THEN
WRITING ONES IN THOSE DEVICC REGISTERS FOR WHICH THE LINE MUST BE
ONE. THE ZERO REGISTER IS READ BACK AND IF THE SELECT LINE IS
STUCK AT ZERO, THE ZERO REGISTER WILL CONTAIN ONES. THE PROCESS
S REPEATED TO DETECT A STUCK AT ONE FAULT, EXCEPT IN THIS CASE.
HE ONES REGISTER IS WRITTEN FIRST.

 REGISTER SELECT LINES 1, 2, 4 AND 8 ARE TESTED IN THIS
MANNER; SELECT LINE 16 IS EXPLICITLY TESTED IN THE ''ILR TEST''.

PROBABLE FAULT:
1. IF MODULE
2. ASYNCHRONOUS MASSBUS MODULE

7 DRIVE TYPE TEST

PURPOSE : ,
TO TEST THE 'DRIVE TYPE'' REGISTER, RMDT.
PROCEDURE :

THE PROGRAM READS RMDT AND VERIFIES THAT_ THE RESULT

CORRESPONDS TO A SINGLE PORT OR DUAL PORT RMO5, RM"™ OR RMOZ2 DRIVE.

PROBABLE FAULT:
1. 1F MODULE

TEST 10 -DEVICE AVAILABLE TEST

SEQ 0012
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PURPOSE :

TO VERIFY THAT DEVICE AVAILABLE STATUS IS SET.
PROCEDURE :

THE PRCGRAM TESTS 'DVA'', BIT 11 OF RMCS1.
PROBABLE FAULT:
1. IF MODULE

11 HOLDING REGISTER TRANSFER TEST
PURPOSE :

TO VERIFY THAT THE HOLDING REGISTER IS NOT STUCK AT ONE,
STUCK AT ZERO, AND THAT THERE IS NO BIT INTERFERENCE.

PROCEDURE :

THE PROGRAM TRANSFERS ONES, THEN ZEROS TO THE HOLDING
REGISTER AND VERIFIES THAT NONE OF THE BITS ARE STUCK AT ONE.

THE PROGRAM TRANSFERS ZEROS, THEN ONES TO THE HOLDING -

REGISTER AND VERIFIES THAT NONE OF THE BITS ARE STUCK AT ZERO.

FINALLY, THE TEST TRANSFERS A SHIFTING ONE BIT PATTERN AND
VERIFIES THAT EACH BIT IS INDEPENDENT.

PROBABLE FAULT:
1. IF MODULE

12 CONTROL STATUS #1 TRANSFER TEST
PURPOSE :

TO VERIFY THAT BITS 01 THROUGH 05 OF CONTROL STATUS REGISTER
1 ARE NOT STUCK AT ONE OR ZERO, AND THAT THERE IS NOT BIT
INTERFERENCE.
PROCEDURE :

THIS TEST WRITES ONES IN CONTROL STATUS REGISTER 1, RMCS1,

THEN WRITES ZEROS AND VERIFIES THAT THE BITS ARE NOT STUCK AT
ONE. THE GO BIT IS NOT TESTED IN THIS TEST. :

— -

-

SEQ 0013
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NEXT, THE TEST CLEARS THE CONTROL STATUS REGISIER, RM(CSI1,
WRITES ONES IN BITS 01 THROUGH 05 AND VERIFIES THAT THE BITS ARE
NOT STUCK AT ZERO. THE GO BIT IS NOT TESTED.

THE TEST TRANSFERS A SHIFTING ONE BIT DATA PATTERN TO AND
FROM RMCS1 AND CHECKS FOR ADJACENT BIT INTERFERENCE.

PROBABLE FAULT:
1. IF MODULE

13 ERROR REGISTER #1 TRANSFER TEST

PURPOSE :

TO VERIFY THAT ERROR REGISTER 1 IS NOT STUCK AT ONE OR ZERO,
AND THAT THERE IS NOT BIT INTERFERENCE.

PROCEDURE :

THIS TEST WRITES ONES IN ERROR REGISTER 1, RMER1, THEN
WRITES ZEROS AND VERIFIES THAT THE REGISTER IS NOT STUCK AT ONE.
"UNSAFE'' IS NOT TESTED DURING THIS TEST. IN ORDER TO LIMIT THE
PROBABLE FAULTS TO ONE OR TWO MODULES, THE TEST IS EXECUTED IN 3

PARTS WITH EACH PART TESTING THOSE BITS WHOSE PRESET FUNCTiONS
ARE DERIVED FROM THE SAME MODULE.

THE TEST WRITES ZEROS IN_ ERROR REGISTER 1, RMER1, THEN
WRITES ONES AND VERIFIES THAT THE REGISTER IS NOT STUCK AT ZERO.

FINALLY, THE TEST WRITES A SHIFTING ONE BIT PATTERN IN RMER1
AND CHECKS FOR ADJACENT BIT INTERFERENCE.

PROBABLE FAULT:
1. IF MODULE
2. (S MODULE
3. DS MODULE

14 CLEAR OFFSET STUCK ACTIVE TEST

PURPOSE :

TO VERIFY THAT THE SIGNAL WHICH CLEARS OFFSET MODE IS NCT
STUCK IN ACTIVE STATE.

SEQ 0014
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TEST

TEST

PROCEDURE :

THE TEST WRITES A ONE
CLEARED BY THE SIGNAL AND

PROBABLE FAULT:
1. IF MODULE
2. DS MODULE

IN THE OFFSET DIRECTION BIT WHICH IS
VERIFIES THAT A ONE CAN BE READ BAC(K.

15 OFFSET REGISTER TRANSFER TEST
PURPOSE :

TO VERIFY THAT THE OFFSET REGISTER IS NOT STUCK AT ONE,
STUCK AT ZERO, AND THAT THERE IS NO ADJACENT BIT INTERFERENCE.

PROCEDURE :
THE OFFSET REGISTER, RMOF, IS WRITTEN WITH ONES, THEN
\S&HE:T &IETH ZEROS AND READ TO VERIFY THAT NONE OF THE BITS ARE

THEN THE OFFSET REGISTER IS WRITTEN WITH ZEROS AND WRITTEN
WITH ONES TO VERIFY THAT THE REGISTER IS NOT STUCK AT ZERO.

FINALLY, THE OFFSET REGISTER IS TESTED WITH A SHIFTING ONE
BIT PATTERN.

PROBABLE FAULT:
1. IF MODULE
2. DS MODULE

16 ERROR REGISTER #2 TRANSFER TEST
PURPOSE :

TO VERIFY THAT ERROR REGISTER 2, RMERZ2, IS NOT STuCk AT
ONE, STUCK AT ZERO, AND THAT THERE IS NOT BIT INTERFERENCE.

PROCEDURE :

THE TEST WRITES ONES THEN WRITES ZEROS IN RMERZ AND VERIFIES
THAT NONE OF THE BITS ARE STUCK AT ONE. ''SKI'* AND "DVC'" ARE NOT
TESTED. IN ORDER TO LIMIT THE NUMBER OF PROBABLE FAULTS TO ONE
OR TWO MODULES, THE TEST IS EXECUTED IN 3 PARTS WITH EACH PART

SEQ 0015
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TESTING THOSE BITS WHOSE PRESET FUNCTIONS ARE DERIVED FROM THE
SAME MODULE.

THEN THE TEST WRITES ZEROS IN ERROR REGISTER 2, AND WRITES
ONES VERIFYING THAT THE REGISTER IS NOT STUCK AT ZERO.

FINALLY, THE TEST WRITES A SHIFTING ONE BIT PATTERN IN THE
REGISTER AND VERIFIES THAT ALL BIT POSITIONS ARE INDEPENDENT.

PROBABLE FAULT:
1. IF MODULE
2. (S MODULE
3. DS MODULE

17 SERIAL NUMBER TEST
PURPOSE :

TO VERIFY THAT THE SERIAL NUMBER CAN BE READ.
PROCEDURE :

THE TEST READS THE SERIAL NUMBER REGISTER SEVERAL TIMES AND
VERIFIES THAT THE NUMBER IS THE SAME EACH TIME.

PROBABLE FAULT:
1. (€S MODULE

20 CONTROL BUS PARITY DETECTION TEST
PURPOSE :

TO TEST THE RM05/3/2'S PARITY (HECKING LOGIC FOR THE MASSBUS

ASYNCHRONOUS CONTROL BUS.
PROCEDURE :

THIS TEST WRITES A SHIFTING ONE BIT DATA PATTERN IN THE DISK
ADDRESS REGISTER USING 'PAT'' TO CONTROL THE STATE OF THE PARITY
BIT. °‘PAR'' STATUS, BIT 03 OF RMER1, IS CHECKED AFTER EACH
PATTERN IS TRANSFERRED..NOTE THE FOLLOWING TABLE SHOWS A SET OF
;E?}EmTTERNS THAT COULD BE USED INSTEAD OF A SHIFTING ONE BIT

DATA PATTERN PAT PAR

SEQ 0016
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SEQ 0017

000000

075266

163753

116535
PROBABLE FAULT:
. IF MODULE

2. ASSYNCHRONOUS MASSBUS MODULE

- OO =
- OO -

21 CONTROL BUS PARITY GENERATION TEST
PURPOSE :

TO TEST THE RMC5/3/2'S PARITY GENERATING LOGIC FOR THE MASSBUS
ASYNCHRONOUS CONTROL BUS.

PROCEDURE :

THE TEST TRANSFERS A SHIFTING ONE BIT DATA PATTERN TO THE
DISK ADDRESS REGISTER. AFTER EACH PATTERN IS READ BACK, "MASSBUS
CONTROL BUS PARITY ERROR'' IS TESTED AND SHOULD BE ZERO..NOTE THE
FOLLOWING SET OF TEST PATTERNS COULD BE USED INSTEAD OF THE
SHIFTING ONE BIT PATTERN. _

DATA PATTERN MCPE

000000

056747

135672

163135
PROBABLE FAULT:
1. IF MODULE

2. ASYNCHRONOUS MASSBUS MODULE

OoOoOO00O

22 RMDA, RMDC FAULT TEST
PURPOSE :

TO VERIFY THAT THERE ARE NOT FAULTS WHICH INHIBIT THE
I;’R(CJGRSIEQ FROM WRITING RMDC AND RMDA. SPECIFICALLY, THESE FAULTS
NCLUDE :

."'GO H'' STUCK HIGH, WHICH WOULD INMIBIT THE REGISTER LOAD
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FUNCTION,

. RIP '"" STUCK LOW, WHICH WOULD CONSTANTLY C(LEAR THE
REGISTER

SEBL' STUCK, WHICH WOULD INHIBIT THE CLOCK FUNCTION.
PROCEDURE :

THE TEST WRITES AND READS BOTH RMDC, AND RMDA. WITH ZEROS,
Llilgz aoggs THE TEST PASSES IF EITHER REGISTER CAN BE WRITTEN

PROBABLE FAULT:

1. DS MODULE
2. IF MODULE
3. (S MODULE

23 DISK ADDRESS TRANSFER TEST
PURPOSE :

TO VERIFY THAT THE DISK ADDRESS REGISTER IS NOT STUCK AT ONE
OR ZERO, AND THAT THERE IS NOT BIT INTERFERENCE.

PROCEDURE :

THIS TEST PRESETS THE DISK ADDRESS TO A NONZERO VALUE, THEN
USES A MOVE TO CLEAR THE REGISTER.THE TEST THEN READS RMDA AND
VERIFIES THAT NONE OF THE BITS ARE STUCK AT ONE.

THEN THE TEST PRECLEARS THE MASSBUS ADAPTER DISK ADDRESS
REGISTER (RMDA), LOADS IT TO ALL ONES, AND VERIFIES THAT NONE OF
THE BITS ARE STUCK AT ZERO.

A SHIFTING ONE BIT PATTERN IS TRANSFERRED TO AND FROM THE
DISK ADDRESS REGISTER, RMDA, AND THE TEST VERIFIES THAT EACH BIT
IS INDEPENDENT.

PROBABLE FAULT:
1. DS MODULE
2. IF MODULE

TEST 24 DESIRED CYLINDER TRANSFER TEST

SEG 00158
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PURPOSE :

TO VERIFY THAT THE DESIRED CYLINDER ADDRESS REGISTER, RMDC,
IS NOT STUCK AT ONE OR ZERO, AND THAT THERE IS NOT BIT
INTERFERENCE.
PROCEDURE :

THIS TEST WRITES ONES IN THE DESIRED CYLINDER REGISTER RMDC,
6:EN WRITES ZEROS AND VERIFIES THAT THE REGISTER IS NOT STUCK AT
THEN THE TEST WRITES ZEROS IN THE DESIRED CYLINDER REGISTER,
g?gg. WRITES ONES AND VERIFIES THAT THE REGISTER IS NOT STUCK AT

FINALLY, A SHIFTING 1 BIT PATTERN IS TRANSFERRED TO AND FROM
RMDC AND THE PROGRAM CHECKS FOR BIT INTERFERENCE.

PROBABLE FAULT:
1. DS MODULE
2. IF MODULE

25 ILLEGAL REGISTER TEST
PURPOSE :

TO TEST ILLEGAL REGISTER ERROR DETECTION IN THE RMOS/3/2.
PROCEDURE :

THIS TEST READS ALL LEGAL REGISTERS AND VERIFIES THAT "'ILR'’,
BIT 2 OF RMERT DOES NOT SET. THEN, TO THE EXTENT ALLOWED BY THE
MASSBUS CONTROLLER, IT READS ILLEGAL REGISTERS AND VERIFIES THAT
“ILR"' IS SET.
PROBABLE FAULT:
1. IF MODULE

2. ASSYNCHRONOUS MASSBUS MODULE

26 RESET GO BY INIT TEST
PURPOSE :

SEQ

i
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TO VERIFY THAT GO CAN BE RESET By INITIALIZE.
PROCEDURE :

THE TEST SETS GO THEN CLEARS GO USING MASSBUS INITIALIZE,
1.E.. CONTROLLER CLEAR.

PROBABLE FAULT:
1. (S MODULE
2. IF MODULE

27 DIAGNOSTIC MODE TEST
PURPOSE :

TO VERIFY THAT "DIAGNOSTIC MODE'’, BIT O OF RMMR1, IS NOT
STUCK AT ONE OR ZERO.

PROCEDURE :

THE RM05/3/2 IS INITIALIZED AND '‘DMD'' IS CHECKED FOR ZERO.
"DMD'' IS WRITTEN WITH ONE AND READ TO VERIFY THAT IT IS NOT STUCK
AT ZERO, THEN WRITTEN WITH ZERO AND READ TO VERIFY THAT IT IS NOT
STUCK AT ONE.

PROBABLE FAULT:
1. (S MODULE

2. IF MODULE

30 moL TEST
PURPOSE :

TO VERIFY THAT 'MEDIUM ON LINE'® STATUS CAN BE SET AND RESET
USING MAINTENANCE UNIT READY.

PROCEDURE :

AFTER INITIALIZING THE SUBSYSTEM, THE TEST SETS 'DIAGNOSTIC
MODE:  AND READS THE DRIVE STATUS REGISTER, RMDS, EXPECTING MOL,
BIT 12 TO BE ZERO. ‘MAINTENANCE UNIT READY"', BIT 9 OF RMMR1, IS
SET AND MOL SHOULD BE ONE. THE TEST THEN WRITES A ZERO IN MUR
AND READS RMDS, VERIFYING THAT “MEDIUM ON LINE'" IS ZERO.

PROBABLE FAULT:

SEQ 0020



I 2
(IRMPB0 RMOS5/372 DSKLS 15T 1 MACRO v04.00 4-APR-81 01:24:25 PAGE 3-18 g
S

1027
;8 ] 1. (S MODULE
10 : 2. IF MODULE
1031 ;

103

- A
SS0
V) vt

&

TEST 31 WRITE LOCK JEST
PURPOSE :

TO VERIFY THAT "WRITE LOCK'' STATUS, WRL, CAN BE SET AND
RESET USING "MAINTENANCE WRITE PROTECT'', MWP.

PROCEDURE :

WITH DIAGNOSTIC MODE SET, THE PROGRAM SETS MwP, BIT 03 OF
RMMR1, AND READS RMDS TO VERIFY THAT WRL, BIT 11 IS SET. THEN

oo
w
~

_n_..-o_a..._a—gl_a_a_.._._aaa_.—o-a-a
SERSRREGR

84.‘; MWP IS RESET AND WRL SHOULD BE ZERO.

049 PROBABLE FAULT:

050

051 1. (S MODULE

105

105 2. IF MODULE

1054

1055

1056

1057

1058

1059 TEST 32 DRIVE FAULT TEST

1060

}821 PURPOSE :

106% TO VERIFY THAT "DEVICE CHECK'', DVC, AND ‘UNSAFE'', UNS, CAN
}&g BE SET AND RESET USING "MAINTENANCE DRIVE FAULT'', MDF.

}82? PROCEDURE :

1068 WITH DIAGNOSTIC MODE SET, THE PROGRAM SETS MDF, BIT 06 OF
1069 RMMR1, AND READS RMER3 TO VERIFY THAT DV(C, BIT 07 IS SET RMER1 IS
1070 ALSO READ AND UNS, BIT 14 SHOULD ALSO BE SET. THEN MDF IS RESET
;8;1 AND DVC AND UNS SHOULD BE RESET.

107 PROBABLE FAULT:

1074

1075 i. (S MODULE

1076

1077 2. IF MODULE

1078

1079

1080

1081

108§

108 TEST 33 SEEK ERROR TEST
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PURPOSE :

TO VERIFY THAT ''SEEK ERROR'', SKI, CAN BE SET AND RESET USING
"MAINTENANCE SEEK ERROR'', MSER.

PROCEDURE :

WITH DIAGNOSTIC MODE SET, THE TEST SETS MSFR, BIT 07 OF
RMMR1 AND READS RMER3 TO VERIFY THAT SKI, BIT 14 IS SET. MSER IS
RESET AND SKI SHOULD RESET.

PROBABLE FAULT:
1. (S MODULE

2. IF MODULE

34 PIP TEST

PURPOSE :

TO VERIFY THAT "POSITIONING IN PROGRESS'', PIP, (AN BE SET
AND RESET USING "MAINTENANCE ON CYLINDER'', MOC.

PROCEDURE :

DIAGNOSTIC MODE IS SET THEN MOC, BIT 08 OF RMMR1 IS SET AND
PIP, BIT 13 OF RMDS, SHOULD BE ZERO. MOC IS THEN RESET AND PIP
SHOULD BE ONE.
PROBABLE FAULT:
1. (S MODULE

2. IF MODULE

35 EBL TEST
PURPOSE :

TO VERIFY THAT END OF BLOCK STATUS 'EBL'" CAN BE SET AND
RESET USING DIAGNOSTIC END OF BLOCK "DEBL''.

PROCEDURE :

THE PROGRAM SETS DIAGNOSTIC MODE AND VERIFIES THAT EBL IS
RESET. THEN IT SETS DEBL AND VERIFIES THAT EBL IS SET. FINALLY,
THE TEST TRANSFERS A SHIFTING ONE BIT TO RMMR1, AND (HECKS FOR

SEQ 002¢
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DEBL BEING SET BY AN ADJACENT BIT.
PROBABLE FAULT:
1. (S MODULE

-
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TEST 36 LAST SECTOR, LAST TRACK TEST
PURPOSE :

TO VERIFY THE DESIRED TRACK/SECTOR PLA ON THE DS MODULE
USING RMMR1, BITS 01 AND 02.

PROCEDURE :

THE TEST WRITES ALL POSSIBLE PATTERNS IN THE DISK ADDRESS
REGISTER, RMDA, AND VERIFIES '1S'' AND 'LST'' STATUS FOR EACH
PATTERN. THE PROCEDURE IS DONE ONCE FOR 18 BIT FORMAT AND ONCE
FOR 16 BIT FORMAT.

PROBABLE FAULT:
1. DS MODULE

2. (S MODULE
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TEST 37 RMDA COUNT TEST
PURPOSE :

TO VERIFY THAT THE DISK ADDRESS REGISTER (RMDA) INCREMENTS
PROPERLY.

PROCEDURE :

THE TEST INCREMENTS RMDA USING DIAGNOSTIC END OF BLOCK
"DEBL'' AND VERIFIES THE RESULT IN 18 BIT FORMAT AND ONCE FOR 16
BiT FORMAT.

PROBABLE FAULT:

1. DS MODULE

TEST 40 RMDC COUNT TEST

O
~
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SEQ 0024
1111‘9?3 PURPOSE :
1200 TO VERIFY THAT THE DESIRED CYLINDER REGISTER, RMDC,
}583 INCREMENTS PROPERLY.
‘1'5(0)2 PROCEDURE :
1205 THE PRCGRAM INCREMENTS RMDC USING DIAGNOSTIC END OF BLOCK,
;207 ‘DEBL'', AND VERIFIES THE RESULT IN 18 BIT FORMAT AND 16 BIT FORMAT,

PROSABLE FAULT:
1. DS MODULE

TEST 41 LBT TEST
PURPOSE :

TO INSURE THAT. LAST BLOCK TRANSFERRED, '1BT'', CLEARS WHEN
RMDA IS WRITTEN, AND SETS WHEN THE LAST SECTOR IS TRANSFERRED.

PROCEDURE :

THE TEST USES DIAGNOSTIC EBL TO SET LBT, AND TRANSFERS TO
RMDA TO RESET LBT. THE RESULTS ARE VERIFIED IN 18 BIT FORMAT AND
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16 BIT FORMAT.
\ PROBABLE FAULT:

1. DS MODULE

2. IF MODULE
3
38
39
l‘:? TEST 42 COMPOSITE ERROR TEST
2; PURPOSE:
2‘; TO TEST "'COMPOSITE ERROR'', BIT 14 OF RMDS.
29 PROCEDURE :
48 THE TEST USES INITIA