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1.0 INTRODUCTION
1.1 ABSTRACT

THE RMBO DISKLESS DIAGNOSTIC IS A STAND ALONE PROGRAM WHICH USES
FUNCTIONAL AND DIAGNOSTIC MEANS TO VERIFY THE OPERABILITY OF THE RMB0
DISK SUBSYSTEM EXCLUDING AND INDEPENDENTLY OF THE STORAGE MODULE
DRIVE. IN PARTICULAR, THE PROGRAM SERVES THE FOLLOWING PURPOSES:

TO DETECT ERRORS AND FAULTS IN THE RH70 MASSBUS CONTROLLER;

TO DETECT ERRORS AND FAULTS IN THE RMB0 MASSBUS ADAPTER;

TO RESOLVE HARDWARE FAILURES IN THE RM80 TO A FIELD REPLACEABLE
MODULE OR MODULES.

1.2 UNIT UNDER TEST

THE UNIT UNDER TEST (UUT) IS THE RMBO DISK SUBSYSTEM, EXCLUDING
THE STORAGE MODULE DISK DRIVE AND THE RH70 MASSBUS CONTROLLER.

2.0 OPERATING REQUIREMENTS
2.1 HARDWARE REQUIREMENTS
THE FOLLOWING MINIMUM HARDWARE CONFIGURATION, ASSUMED TO BE

OPERATIONAL, IS REQUIRED TO LOAD AND EXECUTE THE RMBO DISKLESS
DIAGNOSTIC:

PDP=11/70 PROCESSOR

20K MEMORY
KW11=L Of aW11=P CLOCK

PROGRAM LOADING DEVICE

TERMINAL

RH70 CONTROLLER

1 TO 8 RM80 DISK DRIVES
2.2 MEDIA REQUIREMENTS

NONE

2.3 PREREQUISITE DIAGNOSTIC PROGRAMS
NONE

3.0 OPERATING PROCEDURE

SEQ 0003
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gs 3.1 LOADING
23 THE PROGRAM MAY BE LOADED BY EITHER OF THE FOLLOWING MEDIA:
6 .PAPER TAPE, USING THE STANDARD PAPER TAPE LOADING PROCEDURE.
2‘ .XXDP MEDIA, USING THE APPROPRIATE LOADING DEVICE.
65
66
gg 3.2 SWITCH OPTIONS
69 THE FOLLOWING SWITCH OPTIONS ARE INVOKED WHEN THE APPROPRIATE
;? SWITCH IS ON.
72 ' sw15 HALT ON ERROR
73 - SW14 LOOP ON TEST (CURRENTLY BEING EXECUTED)
74 sSWw13 INHIBIT ERROR TYPEOUTS
75 sw12 UNUSED
76 Sw11 INHIBIT TEST ITERATIONS
77 SW10 BELL ON ERROR
78 Swo9 LOOP ON ERROR
gg SWo8 LOOP ON TEST IN SW07-00
81 THE LOW ORDER 8 SWITCHES ARE USED IN CONJUNCTION WITH SW08 TO SPECIFY
g% A PARTICULAR TEST WHICH THE PROGRAM WILL LOOP ON.
84 :
85
3.3 STARTING
THE PROGRAM MAY BE STARTED AT LOCATION 200 OR 204. STARTING AT
200 WILL BE THE NORMAL STARTING ADDRESS. STARTING AT 204 WILL ENABLE
THE RH/RM BASE ADDRESS TO BE CHANGED. IF RUNNING IN A_STAND-ALONE

3.4

$8IRRRBC2LBTIT

3.5

‘.o
4.1

-
=0 3RIRARARZS

ENVIRONMENT, THE PROGRAM USES CONSOLE DIALOGUE TO ALLOW THE OPERATOR
TO CONTROL TEST CONDITIONS.

HALTING
THE PROGRAM CAN BE HALTED BY TYPING CONTROL C FROM THE CONSOLE.

RESTARTING
THE PROGRAM CAN BE RESTARTED AT ADDRESS 200 OR 204. (SEE SECTION 3.3)

OPERATOR INTERFACE
PROGRAM ID
THE PROGRAM TYPES ITS NAME AND MAINDEC NUMBER THE FIRST TIME 1IT

SEQ C004
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IS STARTED AFTER BEING LOADED.

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 OUT IS: ‘‘TYPE HELP TEXT (L) N 2"
IF THE OPERATOR RESPONDS WITH A "Y', 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 STARF AND NOT ON
SUBSEQUENT START=UP'S.

ON THE PROGRAM INITIAL START AND WHEN RESTARTING AT LOCATION 204,
THE OPERATOR MAY CHANGE THE RH/RM BASE ADDRESSES WITH THE FOLLOWING

DIALOGUE.
EXAMPLE 1
RMCS1=176700 <CR> sNO CHANGE IN ADDRESS
RMVEC=000254 <CR> sNO CHANGE IN ADDRESS
EXAMPLE 2

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

ON THE INITIAL START, THE NEXT QUESTION TYPED 1S, 'TYPE “A" TO
TEST ALL DRIVES, OR TYPE' DRIVE NUMBER(S) AND TERMINATE _INPUT WITH
A CARRIAGE RETURN'. THEN, 'DRIVE(S):' 1S TYPED AND WAITS FOR THE
OPERATOR TO TYPE AN “A™,  TO TEST ALL POSSIBLE DRIVES OR TYPE _ANY
STRING NF DRIVE NUMBER(SS 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 1S 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:
0 ONLINE RM80
1 LOAD E
% OFFLINE RM80
4 NOT PRESENT

5 NOT AN RM80
9 NOT PRESENT
0

&H L T NN WWRNNINININ NN =3 =8 b b
SERESRER IS PEIE R R IEBRNRRRENZSom~a o

ONONONONO\OAONONON O NNV NIV
:‘-3ogwgv&uw-nsoawouauwdooawomauwdoo

NOT PRESENT'

VE UNIT STATUS SHOWS THAT DRIVE 0 & 2 WILL BE TESTED, WHILE DRIVES

THE AB
3 - 7 WILL NOT BE TESTED.

1. ¢
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_ THE DIAGNOSTIC THEN TYPES THE FOLLOWING MESSAGE, BASED ON TIE
STATUS OF THE DRIVE:

'DRIVE(S) TO BE TESTED, 0, 2'

~N -~

7

7 IF NO DRIVES ARE AVAILABLE FOR TESTING, THE FOLLOWING MESSAGE WILL BE
;9 TYPED TO THE OPERATOR:

%? 'DRIVE(S) TO BE TESTED, NONE'

82 THE PROGRAM WILL THEN, EITHER START TESTING THE DRIVES AVAILABLE FOR

gz TESTING OR RETURN TO THE BEGINNING OF THE PROGRAM AND WAIT.

85 ONCE THE DRIVES START TESTING, THE FOLLOWING MESSAGE WILL OCCUR

gg AS EACH DRIVE BEGINS TO BE TESTED:

88 "DRIVE 0

89 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 () NDICATES THE TYPE
OngggggNSE REQUIRED BY THE USER, D=DECIMAL, O0=OCTAL AND

— cd b D D e e e D e e D ) d D D D D ) ) D d D b

BRYRVRN82E

200

%85 4.3 PROGRESS REPORTS

203 AN END OF PASS REPORT OCCURS EACH TIME THE PROGRAM IS EXECUTED
%8? FOR ALL DEVICES IN THE TEST QUE. THE END OF PASS REPORT IS AS FOLLOWS.
%89 'END OF PASS 1

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

%}% *TOTAL ERRORS SINCE LAST REPORT 0*

213

%}g 4.4 PERFORMANCE REPORT

216 NO PERFORMANCE REPORTS ARE GIVEN DURING THE EXECUTION OF THE
217 PROGRAM. |

218

219

220

3%% 4.5 PROGRAM HALTS

223 THERE ARE NO SCHEDULED HALTS DURING THE EXECUTION OF THE PROGRAM.
552 PROCESSOR HALTS ARE DUE TO THE TRAP CATCHER.

226

227

228 4.6 ERROR REPORTS
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THE RM80 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
N_BER 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 COMPREMENSIVE DESCRIPTION OF THE ERROR, AND A LIST OF FAILING
MODULES IN ORDER OF DECREASING PROBABILITY. THE ERROR MESSAGE IS
NORMALLY FOLLOWED BY ONE OR MORE PAIRS OF LINES CONTAINING DATA HEADERS
aggufégA PERTININENT TO THE ERROR, INCLUDING EXPECTED AND ACTUAL TEST

THE FOLLOWING PRINTOUT IS AN ERROR MESSAGE IN THIS FROGRAM:

DRVA 0 - RMB0, TEST# 25, ERRN 66, PC=017566

ILLEGAL REGISTER ERROR “ILR'* (RMER1, BIT 01) SHOULD BE SET

DURING REGISTER TRANSFER
PROBABLE FAULT(S):
(NOT INCLUDING CABLES OR CONNECTORS)
IF MODULE, M7686,

EXPCTD RECEVD TEST

STATUS STATUS REGSTR
000002 000000 176750

4.7 EXECUTION TIME
e TS oo 20 secoes. s 2 o
5.0 CTNVIRONMENTAL SUPPORT
5.1 PROCESSOR COMPATIBILITY
THE RM80 DISKLESS DIAGNOSTIC IS EXECUTABLE ON A PDP=11/70

:g?CESSOR. PROVIDING PREVIOUSLY MENTIONED HARDWARE REQUIREMENTS ARE

5.2 DUAL PORT CONFIGURATIONS

THE RM80 DISKLESS DIAGNOSTIC IS NOT EXECUTABLE ON RM80 SUBSYSTEMS
HAVING THE DUAL PORT OPTION UNLESS THE DUAL PORT SWITCH IS SET T0
IRIB}HE APPROPRIATE PORT (A OR B) AND NOT TO THE PROGRAMMABLE POSITION

5.3 MEMORY PARITY HARDWARE

SEQ 0007
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MEMORY PARITY HARDWARE WILL NOT BE USED DURING THE EXECUTION OF
THE RM80 DISKLESS DIAGNGOSTIC.

5.4 MEMORY MANAGEMENT HARDWARE

MEMORY MANAGEMENT HARDWARE WILL NOT BE USED DURING THE RM80
DISKLESS DIAGNOSTIC.

5.5 ACT11, APT11 COMPATIBILITY

THE RMB0O DISKLESS DIAGNOSTIC PROGRAM IS COMPATIBLE WITH ACT11
AND APT11 IN BOTH DUMP AND AUTOMATIC MODES. FURTHER, THE PROGRAM WILL
EgECUTE A QUICK PASS DURING THE FIRST PASS IN SUPPORT OF QUICK VERIFY

5.6 XXDP COMPATIBILITY

THE RM80 DISKLESS DIAGNOSTIC PROGRAM IS COMPATIBLE WITH XXDP
IN DUMP AND CHAIN MODES.

5.7 OPERATING SYSTEM COMPATIBILITY
TE;HE PROGRAM IS 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
?ENERALLY USES A MORE COMPLEX 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 °‘RM80 DISKLES DIAGNOSTIC'' CAN BE EXECUTED USING AN RH70
MASSBUS CONTROLLER.

UNLESS SPECIFIED BY THE OPERATOR OR BY THE ENVIRONMENT TABLE THE
TEST IS REPEATED FOR EACH POSSIBLE DEVICE STARTING WITH DEVICE 0.

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

Oy

F
S
S

SEQ 0008
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MASSBUS MODULE

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

TEST

TEST

1 TRANSFER TEST
PURPOSE :

TO VERIFY THAT THE RM80 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 TO THE ALTERNATE PORT.
THE FOLLOWING FAULTS ARE_APPLICABLE ONLY WH{EN THE DEVICE IS
PRESENT AND IS SWITCHED TO THE APPROPRIATE PORT.

1. IF MODULE
2. ASYNCHRONOUS MASSBUS MODULE

3. (S MODULE

2 CTOD TEST
PURPOSE :

TO VERIFY THAT DATA CAN BE TRANSFERRED TO AND FROM THE
RM80 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 OBTAIN ONE OR MORE ONE BITS.

SEQ 0009
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TEST

TEST

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. CS MODULE

& CLEAR STUCK ACTIVE TEST
PURPOSE :

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

PROCEDURE :

CONTROLLER CLEAR IS USED TO INITIALIZE THE SELECTED IT,
AFTER WHICH 1°'S ARE WRITTEN IN ERROR REGISTERS 1 AND 2 _AND
MAINTENANCE REGISTER 1. IF ANY 1 BITS CAN BE_READ BACK THE TEST
IS 0K, ELSE, "MBA CLR L'' IS PROBABLY STUCK ACTIVE.

PROBABLE FAULT:
1. CS MODULE
2. IF MODULE

3. ASYNCHRONOUS MASSBUS MODULE

SEQ 0010
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22 TEST 5 TRISTATE TRANSFER TEST

222 PURPOSE :

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

2;? PROCEDURE :

472 THIS TEST PRESETS MASSBUS ADAPTER REGISTERS TO A NONZERO
473 VALUE, THEN, ASSUMING THE REGISTERS ARE PRESET, IT CLEARS THEM
L7k USING A MOVE INSTRUCTION. THE TEST THEN READS AS MANY REGISTERS
475 AS IS NECESSARY TO OBTAIN ONE OR MORE ZEROS FROM EACH BIT
2;9 POSITION.

478 THE TEST CLEARS MASSBUS ADAPTER REGISTERS, THEN, ASSUMING
479 THE REGISTERS ARE CLEARED, IT LOADS THEM WITH ONES AND READS AS
480 MANY REGISTERS AS 'S NECESSARY TO OBTAIN ONE OR MORE ONE BITS IN
23; EACH BIT POSITION.

483 FINALLY, THE TEST WRITES A SINGLE ONE BIT PATTERN IN BIT 0
484 OF SELECTED REMOTE REGISTERS AND VERIFIES THAT THE PATTERN CAN BE
485 READ BACK. THE ONE BIT IS SHIFTED AND THE TEST REPEATED FOR ALL
239 BIT POSITIONS.

253 PROBABLE FAULT:

28? 1. ASYNCHRONOUS MASSBUS MODULE

492 - 2. IF MODULE

493

494 3. CS MODULE

495

496 4. DS MODULE

497

498

499

500

501

gg% TEST 6 REGISTER SELECT TEST

ggg PURPOSE :

506 TO VERIFY THAT THE REGISTER SELECT LINES ARE NOT IN A STUCK
507 POSITION.

508

g?g PROCEDURE :

511 EACH REGISTER SELECT LINE IS TESTED BY WRITING ZEROS_ IN
512 .THO§E DEVICE REGISTERS FOR_ WHICH THE LINE MUST BE ZERO, THEN
513 WRITING ONES IN THOSE DEVICE REGISTERS FOR WHICH THE LINE MUST BE
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PROBABLE FAULT:
1. IF MODULE
2. ASYNCHRONOUS MASSBUS MODULE

NN NN NN NI NI NI NI NI PON) =P b cd b b b

TEST 7 DRIVE TYPE TEST
PURPOSE :

PROCEDURE :

vV Il

W
0

PROBABLE FAULT:
1. IF MODULE

Vi un
RRRR RS
WRWR=O

551 TEST 10 DEVICE AVAILABLE TEST
PURPOSE :

PROCEDURE :

SRAIAI
OVONOWVSBWN=O

PROBABLE FAULT:
1. IF MODULE

ERgRRRRR

TEST 11 HOLDING REGISTER TRANSFER TEST

W
~

ONE. THE zeao REGISTER IS REA
STUCK AT ZERO, THE ZERO REGISTER
IS REPEATED TO DETECT A STUCK AT
THE ONES REGISTER IS WRITTEN FIRST.
REGISTER SELECT LINES 1,
MANNER; SELECT LINE 16 IS EX

TO TEST THE ‘DRIVE TYPE'' REGISTER, RMDT.

THE PROGRAM READS RMDT AND VERIFIES THAT THE
CORRESPONDS TO A SINGLE PORT OR DUAL PORT RM80 DRIVE.

; TO VERIFY THAT DEVICE AVAILABLE STATUS IS SET.

THE PROGRAM TESTS 'DVA", BIT 11 OF RMCS1.

AND IF THE SELECT LINE IS
ONTAIN ONES. E
AULT, EXCEPT IN THIS CASE.

PROCESS

AND ARE _TESTED IN__THIS
pLicerv TESTED IN THE ''ILR TEST'.

RESULT

SEQ 0012
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TEST

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 GAE.

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.

NEXT, THE TEST CLEARS THE CONTROL STATUS REGISTER, RMCS1,
WRITES ONES IN BITS O 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 :

SEQ 0013
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628 TO VERIFY THAT ERROR REGISTER 1 IS NOT STUCK AT ONE OR ZERO,
ggg AND THAT THERE IS NOT BIT INTERFERENCE.
g§1 PROCEDURE :
6%4 THIS TEST WRITES ONES _IN_ERROR REGISTER RMER1, THEN
6 WRITES ZEROS AND VERIFIES THAT THE REGISTER IS noi STUCK AT ONE.
635 "UNSAFE'' IS NOT TESTED DURING THIS TEST._ IN ORDER TO LIMIT TH
g%? PROBABLE FAULTS TO ONE OR TWO MODULES, THE TEST IS EXECUTED IN
638 PARTS WITH EACH PART TESTING THOSE BITS WHOSE PRESET FUNCTIONS
223 ARE DERIVED FROM THE SAME MOLULE.
641 THE TEST WRITES 2EROS IN_ERROR REGISTER 1, RMER1, THEN
gz% WRITES ONES AND VERIFIES THAT THE REGISTER IS NOT STUCK AT ZERO.
644 FINALLY, THE TEST WRITES A SHIFTING ONE BIT PATTERN IN RMER1
222 AND CHECKS FOR ADJACENT BIT INTERFERENCE.
gzz PROBABLE FAULT:
649 1. IF MODULE
630
631 2. (S MODULE
652
653 3. DS MODULE
654
635
656
2
223 TEST 14 CLEAR OFFSET STUCK ACTIVE TEST
gg} PURPOSE :
663 TO VERIFY THAT THE SIGNAL WHICH CLEARS OFFSET MODE IS NOT
ggg STUCK IN ACTIVE STATE.
229 PROCEDURE :
668 THE TEST WRITES A ONE IN THE OFFSET DIRECTION BIT WHICH IS
298 CLEARED BY THE SIGNAL AND VERIFIES THAT A ONE CAN BE READ BACK.
2;5 PROBABLE FAULT:
673 1. IF MODULE
674
675 2. DS MODULE
676
677
678
679
680
gg} TEST 15 OFFSET REGISTER TRANSFER TEST
683 PURPOSE :
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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
WRITTEN WITH ZEROS AND READ TO VERIFY THAT NONE OF THE BITS ARE

- STUCK AT ONE.

TEST

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, RMER2, IS NOT STUCK AT
ONE, STUCK AT ZERO, AND THAT THERE 1S NOT BIT INTERFERENCE.

PROCEDURE :

THE TEST WRITES ONES THEN WRITES ZEROS IN RHERZ ,AND VERIFIES
THAT NONE OF THE BITS ARE STUCK AT ONE. ‘‘SKI'’ ‘DVC’* ARE NOT
TESTED. 1IN ORDER TO LIMIT THE NUMBER OF PROBABLE FAULTS TO ONE
OR_ _TWO MODULES, THE TEST 1S EXECUTED IN 3 PARTS WITH EACH PART
;Egzlngafgse BITS WHOSE PRESET FUNCTIONS ARE DERIVED FROM THE

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

SEQ 0015
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TEST 17 SERIAL NUMBER TEST

TEST

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. CS MODULE

20 CONTROL BUS PARITY DETECTION TEST
PURPOSE :

TO TEST THE RMBO'S PARITY CHECKING 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 1S TRANSFERRED..NOTE THE FOLLOWING TABLE SHOWS A SET OF
TEST PATTERNS THAT COULD B USED INSTEAD OF A SHIFTING ONE BIT

DATA PATTERN PAT PAR
000000

07526

16375

116535
PROBABLE FAULT:
1. IF MODULE

2. ASSYNCHRONOUS MASSBUS MODULE

1
0
0
1

—_-OO—

21 CONTROL BUS PARITY GENERATION TEST
PURPOSE :

SEQ 0016
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799
800 TO TSST THE RMBO'S PARITY GENERATING LOGIC FOR THE MASSBUS
381 ASYNCHRONOUS CONTROL BUS.
gg% PROCEDURE :
805 THE TEST TRANSFEKS A SHIFTING ONE BIT DATA PATTERN TO THE
806 DISK ADDRESS REGISTER. AFTER EACH PATTERN IS READ BACK, 'MASSBUS
807 CONTROL BUS PARITY ERROR'* IS TESTED AND SHOULD JE ZERO..NOTE THE
808 FOLLOWING SET OF TEST PATTERNS COULD BE USED INSTEAD OF THE
ggg SHIFTING ONE BIT PATTERN.
g}]‘, DATA PATTERN MCPE
813 000000 0
814 056747 0
815 135672 0
g}g 163135 0
g}g PROBABLE FAULT:
322(1) 1. IF MODULE
gg% 2. ASYNCHRONOUS MASSBUS MODULE
824
825
826
827
g%g TEST 22 RMDA, RMDC FAULT TEST
g.;,? PURPOSE :
832 TO VERIFY THAT THERE ARE NOT FAULTS WHICH INMIBIT THE
833 PROGRAM FROM WRITING RMDC AND RMDA. SPECIFICALLY, THESE FAULTS
gglso | INCLUDE : '
836 L''60 H'* STUCK HIGH, WHICH WOULD INHIBIT THE REGISTER LOAD
ggg FUNCTION, :
839 , JRIP L' STUCK LOW, WHICH WOULD CONSTANTLY CLEAR THE
gz? REGISTER
gl& JEBL' STUCK, WHICH WOULD INHIBIT THE CLOCK FUNCTION.
%’s’ PROCE. RE:
846 THE TEST WRITES AND READS BOTH RMDC, AND RMDA. WITH ZEROS,
847 THEN ONES. THE TEST PASSES IF EITHER REGISTER CAN BE WRITTEN
gzg WITH ONES.
gg? PROBABLE FAULT:
852 1. DS MODULE
ggi 2. IF MODULE
855 ’
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856
857
858
859
860

861
862
863
865
867

869
870
871
872
873
874
875
876
877

34

3. CS MODULE

TEST 23 DISK ADDRESS TRANSFER TEST

TEST

PURPOSE :

70 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 TNE 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

24 DESIRED CYLINDER TRANSFER TEST
PURPOSE :

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

THIS TEST WRITES ONES IN THE DESIRED CYLINDER REGISTER RMDC
ESEN WRITES ZEROS AND VERIFIES THAT THE REGISTER IS NOT STUCK Af

THEN THE TEST WRITES ZERO
gggg. WRITES ONES AND VERIFIE

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

N THE DES

S IRED CYLINDER REGISTER
S THAT THE REGISTER I

S NOT STUCK Af

SEQ 0018
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913
g}g PROBABLE FAULT:
916 1. DS MODULE
917
918 2. IF MODULE
919
920
921
922
923
| 3%§ TEST 25 ILLEGAL REGISTER TEST
' ggg PURPOSE :
g%g TO TEST ILLEGAL REGISTER ERROR DETECTION IN THE RMSO.
ggg PROCEDURE :
932 THIS TEST READS ALL LEGAL REGISTERS AND VERIFIES THAT '‘ILR'’,
933 BIT 2 OF RMER1 DOES NOT SET. THEN, TO THE EXTENT ALLOWED BY THE
934 MASSBUS CONTROLLER, IT READS ILLEGAL REGISTERS AND VERIFIES THAT
ggg “ILR'" IS SET.
3;; PROBABLE FAULT:
gzg 1. IF MODULE
321‘) 2. ASSYNCHRONOUS MASSBUS MODULE
943
944
945
946
g:g TEST 26 RESET GO BY INIT TEST
3?3 PURPOSE :
gg; TO VERIFY THAT GO CAN BE RESET BY INITIALIZE.
322 PROCEDURE :
955 : THE TEST SETS GO THEN CLEARS GO USING MASSBUS INITIALIZE,
3;9 1.E., CONTROLLER CLEAR.
3;3 PROBABLE FAULT:
960 1. CS MODULE
961
962 2. IF MODULE
963
964
965
66
967
968 TEST 27 DIAGNOSTIC MODE TEST

SEQ@ 0019
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3'71? PURPOSE :
97 7O VERIFY THAT "DIAGNOSTIC MODE'', BIT 0 OF RMMR1, IS NOT
g;‘ STUCK AT ONE OR ZERO.
g;g PROCEDURE :
977 THE RM80 IS INITIALIZED AND °DMD'* IS CHECKED FOR ZERO.
978 *DMD'* 1S WRITTEN WITH ONE AND READ TO VERIFY THAT IT IS NOT STUCK
979 AT 2ERO, THEN WRITTEN WITH ZERO AND READ TO VERIFY THAT IT IS NOT
gg? STUCK AT ONE.
ggg PROBABLE FAULT:
98% 1. €S MODULE
985
986 2. IF MODULE
987
988
989
990
991
9’373 TEST 30 MOL TEST
33:; PURPOSE :
996 TO VERIFY THAT "MEDIUM ON LINE'* STATUS CAN BE SET AND RESET
ggg USI''G MAINTENANCE UNIT READY.
1m PROCEDURE :
1001 AFTER INITIALIZING THE SUBSYSTEM, THE TEST SETS 'DIAGNOSTIC
1002 MODE: AND READS THE DRIVE STATUS REGISTER, RMDS, EXPECTING MOL,
1003 BIT 12 TO BE ZERO. 'MAINTENANCE UNIT READY”, BIT 9 OF RMMR1, IS
1004 SET AND MOL SHOULD BE ONE. THE TEST THEN WRITES A ZERO IN MUR
}% AND READS RMDS. VERIFYING THAT ‘MEDIUM ON LINE'* IS ZERO.
1007 PROBABLE FAULT:
1008
1009 1. CS MODULE
1010
1011 2. IF MODULE
1012
1013
1014
1015
1016
}g}; TEST 31 WRITE LOCK TEST
}853 PURPOSE :
1021 TO VERIFY THAT *WRITE LOCK" STATUS. WRL, CAN BE SET AND
}355 RESET USING ‘MAINTENANCE WRITE PROTECT'', MWP.
}3515 PROCEDURE :
1026 WITH DIAGNOSTIC MODE SET. THE PROGRAM SETS MWwP, BIT 03 OF
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SEQ 0021

RMMR1, AND READS RMDS TO VERIFY THAT WRL, BIT 11 IS SET. THEN

TO VERIFY THAT 'DEVICE CHECK'', DVC, AND "UNSAFE'', UNS, AN
BE SET AND RESET USING ‘MAINTENANCE DRIVE FAULT'', MDF.

WITH DIAGNOSTIC MODE SET, THE PROGRAM SETS MDF, BIT 06 OF
RMMR1, AND READS RMER3 TO VERIFY THAT DVC, BIT 07 IS SET RMER1 IS
ALSO READ AND UNS, BIT 14 SHOULD ALSO BE SET. THEN MDF IS RESET

TO VERIFY THAT ''SEEK ERROR'', SKI, CAN BE SET AND RESET USING

1027

}8%3 MWP IS RESET AND WRL SHOULD BE ZERO.
}8%(1) PROBABLE FAULT:
103§ 1. CS MODULE

103

1034 2. IF MODULE

1035

1036

1037

1038

1039

‘%82? TEST 32 DRIVE FAULT TEST
1042 PURPOSE :

1043

1044

1045

1046

1047 PROCEDURE :

1048

1049

1050

1051

}8;% AND DVC AND UNS SHOULD BE RESET.
1054 PROBABLE FAULT:
1055

1056 1. CS MODULE
1057

1058 2. IF MODULE
1059

1050

1061

1062

1063

]'% TEST 33 SEEK ERROR TEST
1066 PURPOSE :

1067

]‘068

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

1893 "MAINTENANCE SEEK ERROR'’, MSER.
1071 PROCEDURE :

107§

107

1074

}8;2 RESET AND SKI SHOULD RESET.
1077 PROBABLE FAULT:

1078

1079 1. CS MODULE

1080

1081 2. IF MODULE

108§

108
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TEST 34 PIP TEST
PURPOSE :

PROCEDURE :

$333323333283558

ddddddﬂdd‘ddddddddddddddddddddd

TO VERIFY THAT 'POSITIONING IN PROGRESS'', PIP,
AND RESET USING ‘MAINTENANCE ON CYLINDER'', MOC.

DIAGNOSTIC MODE IS SET THEN MOC, BIT 08 OF RMMR1 IS SET

SEQ 0022

CAN BE SET

AND

PIP, BIT 13 OF RMDS, SHOULD BE ZERO. MOC IS THEN RESET AND PIP
SHOULD BE ONE.

}8(1) PROBABLE FAULT:

102 1. CS MODULE

103

104 2. IF MODULE

105

106

107

108

109

‘H(‘) TEST 35 EBL TEST

H% PURPOSE :

114 TO VERIFY THAT END OF BLOCK STATUS ‘'‘EBL'' CAN BE SET AND

}ng RESET USING DIAGNOSTIC END OF BLOCK ‘DEBL''.

H}; PROCEDURE :

1119 THE _PROGRAM SETS DIAGNOSTIC MODE AND VERIFIES THAT EBL IS

1120 RESET. THEN IT SETS DEBL AND VERIFIES THAT EBL IS SET. FINALLY,

1121 THE TEST TRANSFERS A SHIFTING ONE BIT TO RMMR1, AND CHECKS FOR

”gg DEBL BEING SET BY AN ADJACENT BIT.

”%lso PROBABLE FAULT:

1126 1. CS MODULE

1127

1128

1129

h

‘Hg% TEST 36 LAST SECTOR, LAST TRACK TEST

“g’g 'PURPOSE :

1136 TO VERIFY THE DESIRED TRACK/SECTOR PLA ON THE DS MODULE

”;g USING RMMR1, BITS 01 AND 02.

1139 PROCEDURE :

1140
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114 THE TEST WRITES ALL POSSIBLE, PATTERNS N THE DISK _ADDRESS
1142 REGISTER, RMDA, AND VERIFIES 'LS" AND “LST" STATUS FOR EACH
114 PATTERN, ~THE PROCEDURE IS DONE ONCE FOR 18 BIT FORMAT, ONCE FOR
1144 16 BIT FORMAT AND ONCE FOR 16 BIT FORMAT WITH “'SSEI'' SET.

1146 PROBABLE FAULT:

1147

1148 1. DS MODULE

1149

1150 2. (S MODULE

1151

113

115

1154

1155

113 TEST 37 RMDA COUNT TEST

1158 PURPOSE :

1160 TO VERIFY THAT THE DISK ADDRESS REGISTER (RMDA) INCREMENTS
116] PROPERLY.

1162

1163 PROCEDURE :

1165 THE TEST INCREMENTS RMDA USING DIAGNOSTIC END OF BLOCK
1166 *DEBL'" AND VERIFIES THE RESULT IN 18 BIT FORMAT, 16 BIT FORMAT
1167 AND 16 BIT FORMAT WITH "'SSEI'* SET.

116 PROBABLE FAULT:

117 1. DS MODULE

117

117

117

117

117

1z TEST 40 RMDC COUNT TEST

117 PURPOSE :

TO VERIFY THAT THE DESIRED CYLINDER REGISTER, RMDC,
INCREMENTS PROPERLY.

PROCEDURE:

THE PROGRAM INCREMENTS RMDC USING DIAGNOSTIC END OF BLOCK,
*DEBL'’, AND VERIFIES THE RESULT IN 18 BIT FORMAT, 16 BIT FORMAT
AND 16 BIT FORMAT WITH '‘SSEI'* SET.

PROBABLE FAULT:

1. DS MODULE

SRS 28 B RS RRRER I IRV TN AN IS

— b e b b D b ) b D b b o ) b =
R T N p—g—p—p—"p—p— P P P - P

O
~




CZRNBAO RM80 DSKLS PT1 MACRO V04.00 14=JAN-82 16:33:00 PAGE 3-21

SEQ 0024

‘LBT"', CLEARS WHEN

RMDA IS WRITTEN, AND SETS WHEN THE LAST SECTOR IS TRANSFERRED.

AND TRANSFERS TO

THE RESULTS ARE VERIFIED IN 18 BIT FORMAT, 16

THE TEST USES INITIALIZE AND DIAGNOSTIC MODE TO FORCE ALL

EACH ERROR IS

INDIVIDUALLY_SET AND 'ERR'’ SHOULD BE ONE FOR EVERY ERROR TESTED.
ADDRESSES #2_ AND #17 OF THE COMPOSITE ERROR PLA ARE NOT TESTED.
'ABORT'' AND 'EXCEPTION'* QUTPUTS OF THE PLA ARE NOT TESTED.
TEST FAILS IF ERR IS NOT ZERO WITH ALL SET ARGUMENTS ZERO OR IF

THE

1198 TEST 41 LBT TEST

1199

1200 PURPOSE :

1202 TO INSURE THAT LAST BLOCK TRANSFERRED
1204

1208 PROCEDURE :

1307 THE TEST USES DIAGNOSTIC EBL TO SET LBT,
1208 RMDA TO RESET LBT.

1209 BIT FORMAT AND 16 BIT FORMAT WITH "'SSEI'* SET.
1311

1212 PROBABLE FAULT:

1314 1. DS MODULE

1215

1316 2. IF MODULE

1317

1218

1319

1520

1331

1222 TEST 42 COMPOSITE ERROR TEST

}ggg PURPOSE :

1226 T0 TEST "‘COMPOSITE ERROR', BIT 14 OF RMDS.
1258 PROCEDURE :

158

1231 ERRORS TO ZERO THEN VERIFIES THAT ‘ERR' IS ZERO.
1333

1534

1235

123 ERR IS NOT ONE WITH ANY SET ARGUMENT ONE.
1338 PROBABLE FAULT:

1239

1340 1. IF MODULE

1341

1342

1243

1344

1545

1546 TEST 43 WRITE GO TEST

1347

1548 PURPOSE :

1249

1250 T0 VERIFY THAT GO CAN BE SET.

1952 PROCEDURE :

1554 THE TEST ENABLES THE DEBUG CLOCK,

THEN TRANSFERS A NOP
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NN

PURPOSE :

PROCEDURE:

LS LSS ST T NN NN L S Y
N N N NN NG OO O
YNNI NISEIERR

dd-‘d-‘ﬂ-‘ddﬂdddddﬂdddddddddddddd-‘ﬂddddd-ﬂddd‘dd
N

b b b D b b B D b b b b b
ESEESSS
NOvWVS W=

Uil
-sogoo

PROBABLE FAULT:
1. (S MODULE

Sg? STUCK FAULT.

%g% PROBABLE FAULT:

284 1. €S MODULE

285

286

287

288

289

%g? TEST 45 SET/RESET GO TEST
292 PURPOSE :

293

2%

295

%39 PROCEDURE:

298 THE SUBSYSTEM IS 1
%38 "DEBUG _CLOCK ENABLE',

NI
BI

FUNCTION CODE AND GO BIT TO RMCS1, VERIFYING THAT GO SETS. ALL

éé; FUNCTION CODES ARE TESTED.
gs PROBABLE FAULT:

g? 1. IF MODULE

gg 2. (S MODULE

TEST 44 BRANCH MULTIPLEXOR TEST

TO VERIFY THAT THE OUTPUT OF THE COMMAND SEQUENCER BRANCH
MULTIPLEXOR DOES NOT HAVE A FAULT.

WITH DEBUG CLOCK ENABLED, THE TEST USES VARIOUS FUNCTION
CODES AND REGISTER CONDITIONS TO ADDRESS THE TEST BIT MULTIPLEXOR
SUCH THAT THE TEST BIT, BIT12 OF RMMR2, CAN BE CHECKED FOR A

TO VERIFY THAT GO CAN BE SET AND RESET.

TIALIZED AND PUT IN DIAGNOSTIC MODE WITH
T 14 OF RMM<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>