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1.0 INTRODUCTION

1.1 RBSTRACT

THE RMO3 DISKLESS DIAGNOSTIC IS A STAND ALONE PROGRAM WHICH USES
FUNCTIONAL AND DIAGNOSTIC MEANS TO VERIFY THE OPERABILITY OF THE RMO3
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;
TC DETECT ERRORS AND FAULTS IN THE RMO3 MRSSBUS RDAPTER;

TO RESOLVE HARDWARE FAILURES IN THE RH70 AND RMO3 TO A FIELD
REPL.ACERBLE MODULE OR MODULES.

1.2 UNIT UNDER TEST

THE UNIT UNDER TEST (UUT) IS THE RMO3 DISK SUBSYSTEM, EXCLUDING
THE STORAGE MODULE DISK DRIVE AND THE RH70 MASSBUS CONTROLLER.

2.0 OPERATING REQUIREMENTS
2.1 HARDWARE REQUIREMENTS

THE FOLLOWING MIMNTMUM HARDWARE CONFIGURATION, ASSUMED TO BE
OPERATIONAL, IS REQUIRED TO LORAD AND EXECUTE THE ~RMO3 DISKLESS

DIAGNOSTIC:

POP-11 PROCESSOR
S4K MEMORY

KWll-L OR KW1l1-P CLOCK
PROGRAM LORDING DEVICE
TERMINAL

RH CONTROLLER

UNIT UNDER TEST, i
WHERE THE UNIT UNDER TEST CONSISTS OF ONE TO EIGHT RMO3 ADAPTERS.

NOTE

A_STORAGE MOOULE DISK DRIVE IS NOT
REQUIRED FOR EXECUTING THE RMO3 DISKLESS
DIAGNOSTIC AS LONG RS THE *“DEVICE
ADDRESS™ AND "P UG ENABLE™ LINES ARE
gsggégED BY SOME OTHER MEANS SUCH RS
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WITH ADORESS 7 ON THE SUBSYSTEM. THE
“"PLUG ENABLE™ LINE MUST BE PROVIDED TO
ALLOW MASSBUS DIALOGUE BY THE RMO3.

2.2 MEDIA REQUIREMENTS
NONE

2.3 PREREQUISITE DIAGNOSTIC PROGRAMS

NONE

3.0 OPERATING PROCEDURE
3.1 LOADING

THE PROGRAM MAY BE LORDED BY EITHER PRPER TAPE, USING THE
STANDARD PAPER TAPE LORDING PROCEDURE, OR XXDP MEDIA, USING THE
APPROPRIATE LORDING DEVICE.

IR
RO O ReR

ell

ele

S{a 3.2 SWITCH OPTIONS

els THE FOLLOWING SWITCH OPTIONS ARE INVOKED WHEN THE APPROPRIATE
S{g SWITCH IS ON.

218 SW1S HALT ON ERROR

219 SW1Y LOOP ON TEST (CURRENTLY BEING EXECUTED)

220 SW13 INHIBIT ERROR TYPEOUTS

2el SWie2 UNUSED

cge SW1l INHIBIT TEST ITERATIONS

223 SW10 BELL ON ERROR

eaM SW09 LOOP ON ERROR

ggg SKOB LOOP ON TEST IN SW07-00

ee? THE LOW ORDER 8 SWITCHES ARE USED IN CONJUNCTION WITH SWOB TO SPECIFY
ces A PARTICULAR TEST WHICH THE PROGRAM WILL LOOP ON.

229
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231
232
gga 3.3 STARTING
235 THE PROGRAM STARTS AT LOCATION 200 WHICH USES DEFAULT VALUES OF
236 PARAMETERS AND PROVIDES MAXIMUM TESTING WITH THE SWITCH REGISTER EQUAL
237 TO ZERO.
238
239
240
2335' 4.0 OPERATOR INTERFACE
533 4.1 PROGRAM ID
245 THE PROGRAM TYPES ITS NAME AND MAINDEC NUMBER THE FIRST TIME 1IT
g:g IS STRRTED AFTER BEING LORDED.
248
249
SE? 4.2 PROGRESS REPORTS
252 AN END OF PASS REPORT OCCURRS EACH TIME THE PROGRAM IS EXECUTED
263 FOR ALL ADAPTERS IN THE TEST QUE. THE END OF PASS REPORT INCLUDES R
ggg MESSAGE AND AN ERROR SUMMARY .
256
257
ggg 4.3 PERFORMANCE REPORT
260 NO PERFORMANCE REPORTS ARE GIVEN DURING THE EXECUTION OF THE
261 PROGRAM.
262
263
264
ggg 4.4 PROGRAM HALTS
267 THERE ARE NO SCHEDULED HALTS DURING THE EXECUTION OF THE PROGRAM.
Sgg PROCESSOR HALTS ARE DUE TO THE TRAP CATCHER.
270
271
g;g 4.5 ERROR REPORTS
274 THE RMO3 DISKLESS DIAGNOSTIC PROVIDES COMPREHENSIVE ERROR REPORTS
27% INTENDED TO (1) RID IN FAULT RESOLUTION AND (2) MINIMIZE REFERENCES T0
s;; PROGRAN LISTINGS.
g;g DT T%QR?ES%IB‘ 0 n% ERROR nzpom CONTAINS THE rmaen OF THE
280 THE PROGRAM COUNTER WHERE %-c ERNUR ms cgu.eo ”UITlHBExS LINE I "E.rouomofm
281 BY THE ERROR MESSAGE: SEVERAL LINES OF TEXT MWHICH GIVE R
282 COMPREHENSIVE DESCRIPTION OF THE ERROR, AND A LIST OF FAILING MODULES
283 IN ORDER  OF DECREASING PROBABILITY. THE ERROR MESSAGE IS NORMALLY
284 FOLLOWED BY ONE OR MORE PAIRS OF LINES CONTRINING DARTA HERDERS AND
285 DATA PERTININENT TO THE ERROR, INCLUDING EXPECTED AND ACTUAL TEST
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288
289
ggcll 5.0 ENVIRONMENTAL SUPPORT
Sgg 5.1 PROCESSOR COMPRTIBILITY
2M THE RMO3 DISKLESS DIRGNOSTIC 1S EXECUTABLE ON ANY PDP-11
ggg, gggcssson, PROVIDING PREVIOUSLY MENTIONED HARDWARE REQUIREMENTS ARE
297 |
298
299
gg? 5.2 DUAL PORT CONFIGURATIONS
302 THE RMO3 DISKLESS DIAGNOSTIC IS NOT EXECUTRBLE ON RMO3 SUBSYSTEMS
303 HAVING THE DUAL PORT OPTION UNLESS THE DUAL PORT SWITCH IS SET TO THE
g% APPROPRIATE PORT (A OR B) AND NOT TO THE PROGRAMMABLE POSITION (A/B).
04
307
ggg 5.3 MEMORY PARITY HARDWARE
gm MEMORY PARITY HARDWARE MILL NOT BE USED DURING THE EXECUTION OF
3{5 THE RMG3 DISKLESS DIAGNGOSTIC.
313
314
gig 5.4 MEMORY MANAGEMENT HARDWARE
317 MEMORY MANRGEMENT HARDWARE WILL NOT BE USED DURING THE RMO3
gig DISKLESS DIAGNOSTIC.
320
321
gsg 5.5 ACT11, APT11 COMPATIBILITY
324 THE RMO3 DISKLESS DIAGNOSTIC PROGRAM IS COMPATIBLE WITH ACTI1 AND
325 APTI1 IN BOTH DUMP AND AUTOMATIC MODES. FURTHER, THE PROGRAM WILL
ggg ggggmﬁ A QUICK PRSS DURING THE FIRST PASS IN SUPPORY OF QUICK VERIFY
328 . ]
329
330
:34;;:1, 5.6 XXDP COMPATIBILITY
333 THE RMO3 DISKLESS DIAGNOSTIC PROGRAM IS COMPATIBLE WITH XXDP IN
33 DUMP AND CHRIN MODES. ,
335
336
337
3333 5.7 OPERATING SYSTEM COMPATIBILITY
40 THE PROGRAM IS NOT REQUIRED TO BE COMPATIBLE WITH ANY OPERATING
341 SYSTEM.
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3333 6.0 TEST DESCRIPTION
347 THE PROGRAM IS DESIGNED IN A BOTTOM P MANNER SUCH THRT EACH TEST
g:g %gmu.v USES A MORE COMPLEX SUBSET OF HARDWARE THAN THE PREVIOUS
350 |
361 MODULE CALLOUT IS PREDICATED ON THE ASSUMPTION THAT ERRLIER TESTS
362 HAVE BEEN COMPLETED WITHOUT ERROR AND THAT ERRORS ARE DUE TO SINGLE,
gga NONTRANSIENT HARDWARE FAILURES.
355 THE “RMO3 DISKLES DIAGNOSTIC™ CAN BE EXECUTED USING AN RH70 OR AN
ggg RH11 MASSBUS CONTROLLER. -
358 UNLESS SPECIFIED BY THE OPERATOR OR BY THE ENVIRONMENT TRBLE THE
ggg TEST 1S REPERTED FOR EACH POSSIBLE DEVICE STARTING WITH DEVICE O.
361 THE MODULES WHICH MAY BE CALLED OUT DURING THE EXECUTION OF THE
362 TEST ARE RS FOLLOWS:
363
364 IF
365 s
366 0S
ggg MASSBUS MODULE
ggg THE RADIAL MODULE (RD) IS NOT TESTED BY THIS PROGRAM.
371
372
373
374
375 TRANSFER TEST
376
ggg PURPOSE :
379 TO VERIFY THAT THE RMO3 CAN COMPLETE A REGISTER TRANSFER ON
380 THE MASSBUS, AND, IN PARTICULAR, TO VERIFY THAT ~TRANSFER™ IS NOT
ggé STUCK IN AN’ INARCTIVZ STATE.
% PROCEDURE ;
385 THE PROGRAM MWRITES AND READS REMOTE REGISTERS FOR THE
386 SELECTED Mgcvxcs. REGISTER CONTENTS AND PARITY ERRORS ARE
387 TGNORED THE TEST FRILS IF A “NONEXISTENT DEVICE ERROR* OR
388 » BUS TIMEOUT OCCURRS FOR EVERY REGISTER ACCESS. IF THE TEST FARILS
389 THE PROGRAM JUMPS 10 THE END OF PRSS HANDLER WHICH SELECTS THE
ggcll NEXT DEVICE TO BE TESTED.
3323 PROBABLE FAULT:
394 THE TEST FAILS IF THE SELECTED DEVICE IS NONEXISTENT OR IS
395 SWITCHED TO THE PROGRAMMABLE POSITION OR TO THE ALTERNARTE PORT.
3% THE FOLLOWING FAULTS ARE APPLICABLE ONLY WHEN THE DEVICE IS
397 PRESENT AND 1S SWITCHED TO THE APPROPRIRTE PORT.

SEQ 0013




MD-11-DZRMJA-R, RMO3 DISKLESS DIAGNOSTIC
DZRMIA.P11  01-AUG-77 11:10

LO1

MACY11 30(1046) O01-AUG-77 11:17 PAGE 11

PAGE 8

1. IF MODWE
2. ASYNCHRONOUS MARSSBUS MODULE
3. CS MODULE

Yie CTOD TEST

PURPOSE :

TO VERIFY THAT DRTA cnn BE TRANSFERRED TO AND FROM THZ RMO,
USING THE CONTROL BUS 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
RS ARE NECESSRRY TO OBTRIN ONE OR MORE ONE BITS.

PROBRBLE FARULT:
1. IF MODWLE

2. ASYNCHRONOUS MASSBUS MODULE

438 MASSBUS INITIALIZE TEST

PURPOSE :

T0 VERIFY THAT THE MASSBUS ADAPTER IS BEING INITIALIZED BY
THE MARSS BUS.

PROCEDURE :

USING CONTROLLER CLERR 7O INITIALIZE THE SELECTED UNIT, THIS
TEST THEN RERDS MASSBUS ADAPTER REGISTERS TO VERIFY THAT AT LERST
ONE BIT IS CLERRED. MASSBUS ADAPTER REGISTERS ARE PRESET TO0 R
NON ZERO VALUE PRIOR TO CONTROLLER CLEAR.

PROBABLE FARULT:
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1. RSYNCHRONOUS MASSBUS MODULE

2. IF MODULE
3. CS MODULE

CLERR STUCK ARCTIVE TEST

PURPOSE :

TQ0 VERIFY THAT “MBA CLR L™ ON THE CS MODULE IS NOT STUCK IN
AN ACTIVE STATE.

PROCEDURE :

CONTROLLER CLERR IS USED TO INITIALIZE THE SELECTED UNIT
AFTER WHICH 1'S RR‘ WRITTEN IN ERROR REGISTERS 1 AND 2_AND
MAINTENANCE REGISTER 1. IF ANY | BITS CAN BE RERD BACK THE TEST
IS OK, ELSE, “MBR CLR L™ IS PROBRBLY STUCK RCTIVE.

PROBABLE FRULT:
1. CS MOOULE
2. IF MODULE

3. ASYNCHRONOUS MASSBUS MODULE

TRISTATE TRANSFER TEST

PURPOSE :

TO VERIFY THAT THE PATH TO AND FROM THE MASSBUS ARDAPTER
TRI-STRTE REGISTER BUS IS NOT STUCK AT ONE OR ZERO AND THAT ERCH
BIT POSITION IS INDEPENDENT.

PROC_DURE :

THIS TEST PRESETS MASSBUS ADAPTER REGISTERS TO A_ NONZERO
VALUE, THEN, RSSUMING THE REGISTERS RRE PRESET, IT CLEARS THEM
USING'A MOVE INSTRUCTION. THE TEST THEN RERDS AS MANY REGISTERS
2851%§0NNECESSRRY TO OBTAIN ONE OR MORE ZEROS FROM EACH BIT

SEQ 001S
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THE TEST CLEARS MASSBUS ADAPTER REGISTERS, THEN, RASSUMING
THE REGISTERS ms CLEARED, IT LOADS THEM WITH ONES AND RERDS AS
MANY REGISTERS AS I rccssshmr TO OBTAIN ONE OR MORE ONE BITS IN
EACH BIT POSITION.

FINALLY, THE TEST WRITES R SINGLE ONE BIT PATTERN IN BIT 0
OF SELECTED REMOTE REGISTERS AND VERIFIES THAT THE PATYERN CAN BE
READ BACK. THE ONE BIT IS SHIFTED AND THE TEST REPERTED FOR RLL
BIT POSITIONS.
PROBRBLE FAULT:
1. RSYNCHRONOUS MASSBUS MODULE
2. IF MODULE
3. CS MOOULE
4. DS MODULE

REGISTER SELECT TEST

PURPOSE :

T0 VERIFY THAT THE REGISTER SELECT LINES RRE NOT IN A STUCK
POSITION.

PROCEDURE :

EACH REGISTER SELEC

LINE IS TESTED BY HWRITING
THOSE DEVICE REGISTERS F

ZEROS _IN

OR WHICH THE LINE MUST BE ZERO, THEN
WRITING ONES_IN THOSE DE CE_REGISTERS FOR WHICH THE LINE MUST BE
ONE. THE Z2ERQO REGISTER IS READ BACK AND IF THE SELECT LINE IS
STUCK AT ZERO, THE ZERO REGISTER WILL CONTAIN ONES. THE PROCESS
1S REPERRED to DETE 8 T?TUC K AT ONE FRULT, EXCEPT IN THIS CRSE,

THE ONES REGISTER I EN FIRST.
REGISTER SELECT LINES 1 ARND B ARE TESTED IN THIS

MANNER; SELECT LINE 16 IS ES(PLich TESTED IN THE “ILR TEST".

PROBABLE FAULT:

1. IF MOOULE

€. RSYNCHRONOUS MARSSBUS MOOULE

SEQ 0017
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567
gabg DRIVE TYPE TEST
g;? PURPOSE :
g;g TO TEST THE "DRIVE TYPE™ REGISTeR, RMOT
g;"ls PROCEDURE :
576 THE PROGRAM READS RMDT AND VERIFIES THAT THE  RESULT
2;78 CORRESPONDS TO A SINGLE PORT OR DURL PORT RMO3 DRIVE.
579 PROBABLE FAULT:

1. IF MODULE

DEVICE AVAILABLE TEST
PURPOSE :
TO VERIFY THAT DEVICE RVAILABLE STATUS IS SET.
PROCEDURE :
THE PROGRAM TESTS "DVR™, BIT 11 OF RMCSI.
PROBRBLE FRULT:
1. IF MODULE

SR AERSRRTERES

HOLDING REGISTER TRANSFER TEST
PURPOSE :

BRSRRPERER 2 SRA

610

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

gig PROCEDURE : -

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

619 THE PROGRAM TRANSFERS ZERQOS, THEN ONES T0 THE HOLDING
620 REGISTER ANO VERIFIES THAT NONE OF THE BITS ARE STUCK AT ZERO.
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FINALLY, THE TEST TRANSFERS A SHIFTING ONE BIT PATTERN AND
VERIFIES THAt EACH BIT IS INDEPENDENT.
PROBABLE FAULT:

1. IF MODUWLE

CONTROL STATUS 81 TRANSFER TEST

PURPOSE :

TO VERIFY THAT BITS 01 THROUGH 0S5 OF CONTROL STATUS REGISTER
1 ARE__NOT STUCK AT ONE OP ZERO, AND THAT THERE IS NOT BIT
INTERFERENCE .
PROCEDURE :

THIS_TEST WRITES ONES IN CONTROL STATUS REGISTER 1, RMCS]
THEN WRITES ZEROS AND_ VERIFIES THAT THE BITS ARE NOT STUCK At
ONE. THE GO BIT 15 NOT TESTED IN THIS TEST.

NEXT, THE TEST CLEARS THE CONTROL STATUS REGISTER, RMCSI
WRITES oﬁ£§ I BITS DI TERQUGH 05 AD VERIFIES THAT THE'BITS ARE
NOT STUCK AT ZERD. THE GO BIT IS NOT TESTED.

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

PROBRBLE FAULT:
1. IF MODULE

ERROR REGISTER 81 TRANSFER TEST

PURPOSE :

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

PROCEDURE :

THIS TEST WRITES ONES IN ERROR REGISTER 1, RMERI, THEN
WRITES ZEROS AND VERIFIES THAT THE REGISTER IS NOT STUCK AT ONE.

SeQ 0019
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PARTS WITH ERCH PART TESTING THOSE BITS WHOSE PRESET FUNCTIONS
ARE DERIVED FROM THE SAME MODULE.

THE TEST WRITES ZEROS IN ERROR REGISTER 1, RMERL, THEN
WRITES ONES AMD VERIFIES THAT THE REGISTER IS NOT STUCK AT’ ZERO.

FINALLY, THE TEST WRITES R SHIFTING ONE BIT PATTERN IN RMER!
AND CHECKS FOR RDJACENT BIT INTERFERENCE.

PROBABLE FAULT:
1. IF MODILE
2. CS MODWLE
3. DS MODULE

ERROR REGISTER 82 TRANSFER TEST

PURPOSE :

T0 VERIFY THAT ERROR REGISTER 2, RMER2, IS NOT STUCK AT
ONE, STUCK AT ZERO, AND THAT THERE 1S'NOT BIY INTERFERENCE.

PROCEDURE :

THE TEST WRITES ONES THEN WRITES ZEROS IN RMER2 AND VERIFIES
THAT NONE OF THE BITS ARE STUCK AT ONE. “SKI” AND “DVC™ ARE NOT

0 moncre: e ITEL S INEROTED Ih S PARTS AL ERCH PART
ggﬁgxnc THO?E BIts WHOSE PRESET FUNCTIONS ARE OERIVED FROM THE

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

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

PROBRBLE FRULT:
1. IF MODULE
2. CS MODULE
3. DS MODULE

SEQ 0021
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737 CLEAR OFFSET STUCK ACTIVE TEST
739 PURPOSE :

741 TO VERIFY THAT THE SIGNAL WHICH CLERRS OFFSET MODE IS NOT
742 STUCK IN ACTIVE STATE.

7 PROCEDURE :

?:9 CLERRET{){B;E ; m}mgt.nnno v RIFI ST

749 PROBRBLE FRULT:
751 1. IF MOOULE
753 2. DS MODULE

T B et .

760 OFFSET REGISTER TRANSFER TEST
762 PURPOSE :

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

767 PROCEDURE :
769 THE OFFSET REGISTER, RMOF, IS
770 WRITTEN WITH ZEROS AND RERD TO'VERI
771 STUCK AT ONE.

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

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

779 PROBABLE FARULT:
781 1. IF MODULE

I-l;ITTEN HITH ONESITS&

FY THAT NONE OF
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790

;gé SERIAL NUMBER TEST

;ga PURPOSE :

;‘é TO VERIFY THAT THE SERIAL NUMBER CAN BE RERD.

;% PROCEDURE :

799 THE TEST READS THE SERIAL NUMBER REGISTER SEVERAL TIMES AND
gaui VERIFIES THAT THE NUMBER IS THE SAME ERCH TIME.

ggg PROBRBLE FRULT:

804 1. CS MODULE

80S

806

807

808

5

gié CONTROL BUS PRRITY DETECTION TEST

gia PURPOSE :

BIS TO TEST THE RMO3'S PARITY CHECKING LOGIC FOR THE MARSSBUS
gig ASYNCHRONOUS CONTROL BUS.

g{g PROCEDURE :

820 THIS TEST WRITES A SHIFTING ONE BIT DATR PRTTERN IN THE DISK
821 ADDRESS REGISTER USING “PAT™ TO CONTROL THE STATE OF THE PARITY
822 BIT. “PAR™ STATUS, BIT 03 OF RMERI IS CHECKED ARFTER ERCH
823 PATTERN IS TRANSFERRED. .NOTE THE FOLLOWING TRBLE SHOWS A SET OF
8eM TEST PATTERNS THAT COULD BE USED INSTERD OF A SHIFTING ONE BIT
ggg PATTERN,

ggg DATA PRATTERN PART PRR

829 000000 1 1

830 075266 0 0]

831 163753 0 0

832 116535 1 1

833

gg PROBRBLE FRULT:

ggg 1. IF MODULE

38 2. RSSYNCHRONOUS MASSBUS MODULE

8
839
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33;3 CONTROL BUS PRARITY GENERATION TEST

g% PURPOSE :

Y TO TEST THE RMO3’S PARITY GENERATING LOGIC FOR THE MASSBUS
B:g ASYNCHRONOUS CONTROL BUS.

SE? PROCEDURE :

82% THE TEST TRANSFERS R SHIFTING ONE BIT DATA PATTERN T0 THE
8 DISK RDDRESS REGISTER. RFTER ERCH PRTTERN IS READ BACK, “MASSBUS
854 CONTROL BUS PARITY ERROR™ IS TESTED AND SHOULD BE ZERQ. 'NOTE  THE
855 FOLLOWING SET OF TEST PATTERNS COULD BE USED INSTERD OF THE
ggg SHIFTING ONE SIT PATTERN.

ggg DATA PR~ I1ERN MCPE

860 003000 0

861 JSb747 0

862 135672 0

863 16313S 0

g4

ggg PROBARBLE FRULT:

ggg 1. TF MODULE

ggg 2. RASYI-CHRONOUS MRSSBUS MODULE

871

872

873

874

875

g;g} RMDR, RMDC FARULT TEST

g;g PURPOSE :

&80 70 VERIFY AT THERE ARRE NOT FAULTS WHICH INHIBIT THE
881 PROGRAM FROM WRITING RMDC AND RMDAR. SPECIFICALLY, THESE FRULTS
Sg&a INCLUDE :

884 ."GO H” STUCK HIGH, WHICH WOULD INHIBIT THE REGISTER LORD
3882 FUNCTION

887 "RIP L™ STUCK LOW, WHICH WOULD CONSTANTLY CLERR THE
ggg REGISTER

g;lg ."EBL” STUCK, WHICH WOULD INHIBIT THE CLOCK FUNCTION.

gg% PROCEDURE :

894 THE TEST WRITES AND READS BOTH RMDC, AND RMDA. MWITH ZEROS

895 THEN ONES. THE TEST PASSES IF EITHER REGISTER CAN BE WRITTER
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PROBABLE FRULT:
1. DS MODULE
2. IF MODULE
3. CS MODULE

DISK ADORESS TRANSFER TEST

PURPOSE :

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

PROCEDURE :

THIS TEST PRESETS THE DISK ADORESS TO A NONZERO VALUE, THEN
USES vg CLERR THE cxsrsn THE T ST THEN READS RMDA AND
vsnxrrss THA nons or THE BITS ARE STUCK AT ONE.

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

A SHIFTING ONE BIT PATTERN IS TRANSFERRED TO AND FROM THE
DISK RDDRESS REGISTER, RMDR, AND THE TEST VERIFIES THAT ERACH BIT
IS INDEPENDENT.

PROBRBLE FRULT:
1. DS MODULE
2. IF MODULE

DESIRED CYLINDER TRANSFER TEST

PURPOSE :

T0 VERIFY THAT THE DESIRED CYLINDER ADDRESS REGISTER,
IS NOT STUCK AT ONE OR ZERO, WND THAT THERE IS NOT BI?
INTERFERENCE .

SEQ 0026
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THIS TEST WRITES ONES IN THE DESIRED CYLINDER REGISTER RMOC

ggg %n WRITES ZEROS AND VERIFIES THAT THE REGISTER IS NOT sTuck At

%60 )

%1 THEN THE TEST WRITES ZEROS IN THE DESIRED CYLINDER REGISTER

ggg %, WRITES ONES AND VERIFIES THAT THE REGISTER IS NOT STUCK At

3 '

325 FINALLY, A SHIFTING 1 BIT PATTERN IS TRANSFERRED TO AND FROM

ggg RMOC AND THE PROGRAM CHECKS FOR BIT INTERFERENCE.

ggg ®ROBRBLE FAULT:

g;? 1. DS MODULE

972 2. 1IF MODULE

973

97y

975

476

977

978

ggg ILLEGAL REGISTER TEST

ggé PURPOSE .

gga TO TEST ILLEGAL REGISTER ERROR DETECTION IN THE RMO3.

486 PROCEDURE :

987 THIS TEST READS ALL LEGAL REGISTERS AND VERIFIES THAT "ILR"

BIT 2 OF RMERL DOES NOT SET. THEN, TO THE EXTENT ALLOWED BY THE
Q?EE“BU%SC&N}ROLLER, IT RERDS ILLEGAL REGISTERS AND VERIFIES THAT

PKCBRBLE FRULT:
1. IF MOOULE
2. RSSYNCHRONOUS MASSBUS MOOULE

REBRRERR LSS EREDER

P Prun Pt
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1004

1008

{339 RESET GO BY INIT TEST

1008 PURPOSE :

{ {? T0 VERIFY THAT GO CAN BE RESET BY INITIALIZE.

igig PROCEDURE :

1014 THE TEST SETS GO THEN CLERRS GO USING MASSBUS INITIALIZE,

igis 1.E., CONTROLLER CLERR.

1 19 PROBRBLE FRULT:

1018

1019 1. CS MODULE

1620

1021 2. IF MODULE

1022

1023

1024

1025

1026

1027

iggg DIAGNOSTIC MODE YEST

{839 PURPOSE :

1032 TO VERIFY THAT “DIAGNOSTIC MODE*, BIT 0 OF PMMR1, IS NOT

1833 STUCK AT ONE OR ZERO.

iggg PROCEDURE : .

1037 THE RMO3 IS INITIALIZED AND “DMD™ IS CHECKED FOR ZERO.

1038 =DMD” IS WRITTEN WITH ONE AND READ TO VERIFY THAT IT IS NOT STUCK

1039 AT 2ERD. THEN WRITTEN WITH ZERO AND RERD TO VERIFY THRT IT IS NOT

iﬁﬁo STUCK Rt ONE.

1 é PROBABLE FAULT:

1043

1044 1. CS MODULE

1832

1 2. IF MODULE

1047 . .

1048

1049

1050

1051

1052

1053 MOL TEST

1054

{§§; PURPOSE ;

1 TO VERIFY THAT “MEDTUM ON LINE™ STATUS CAN BE SET AND RESET

1058 USING MRINTENANCE UNIT RERDY.
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MODE: ¥ D R T CRIVE 2YRTLR REGISTER, CRNDE. BXPECI TN ROL.
NANCE UNIT RERDY*, BIT 9

BIT i2 TO BE ZERO. “MAINTE OF RMMR1, IS

R kE5Bs b, SRR B ar JHETER ofr EINER T JES g0 T R

PROBABLE FAULT:
1. CS MOOULE
2. IF MODULE

WRITE LOCK TEST

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
RMMRL, AND READS RMOS TO VERIFY THAT WRL, BIT 11°IS SET. THEN
MP 15 RESET AND WRL SHOULD BE ZERO.

PROBRBLE FRULT:
1. CS MODULE
. IF MODULE

DRIVE FAULT TEST

PURPOSE :

T0 VERIFY THAT “DEVICE CHECK™, DVC, AND "UNSAFE™, UNS, CAN
BE SET AND RESET USING "MAINTENANCE ORIVE FRULT™, MDF.

PROCEDURE :

WITH DIAGNOSTIC MODE SET. THE PROGRAM SETS MOF, BI OF
RMMR1  AND RERDS RMER3 10 VERYFY THAT OVC, BIT 07 IS SET RMER] IS
ALSO READ AND UNS, BIT 14 SHOULD ALSO BE SET. THEN MDF IS RESET

SEQ 0031
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AND DVC AND UNS SHOULD BE RESET.

SEQ 0032
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PROBABLE FAULT:
1. CS MODULE
2. IF MODULE

SEEK ERROR TEST

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 MSER, BIT 07 OF
RMMR! AND READS RMER3 TO VERIFY THAT SKI, BIT 14 IS SET. MSER IS
RESET AND SKI SHOULD RESET.

PROBRBLE FRULT:
1. CS MODULE

2. IF MODWLE

PIP TEST
PURPOSE :

T0 VERIFY THAT “POSITIONING IN PROGRESS™
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. CS MODULE

2. IF MODULE

PIP, CAN Bt SET
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PURPOSE :

TO VERIFY THAT END OF BLOCK STRTUS “EBL® CAN Bt SET AND
RESET USING DIRGNOSTIC 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 TRANGFERS A SHIFTING ONE BIT TO RMMRI, AND CHECKS FOR
DEBL BEING SET BY AN RDJACENT BIT.

PROBABLE FRULT:
1. CS MODULE

SECTOR, LAST TRACK TEST
PURPOSE :

TO VERIFY THE DESIRED TRACK/SECTCR PLR ON THE DS MODULE
USING RMMR], BITS Ol AND 02.

PROCEDURE :

THE TEST WRITES ALL POSSIBLE PATTERNS IN THE DISK ADDRESS
REG*ETER, RMDS, AND VERIFIES "LS™ AND “LS/T* STATUS FOR ERCH
PATTERN. ' THE PROCEDURE IS DONE ONCE FOR 16 BIT FORMAT AND ONCE
FOR 18 BIT rZRMAT.

PROBARBLE rAULT:
1. DS MODULE

2. CS MODULE

COUNT TEST
PURPOSE
TO VERIFY THART THE DISK ADDRESS REGISTER (RMOR) INCREMENTS
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SEQ 0036
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1933

124

igas PROCEDURE :

12 THE TEST INCREMENTS RMOA USING DIAGNOSTIC END OF BLOCK

I ~DEBL™ AMD VERIFIES THE RESULT IN BOTH 16 ANC 18 BIT FORMAT.

1240 PROBABLE FAULT:

2

1. DS MODULE

RMDC COUNT TEST
PURPOSE :

T0O VERIFY THRT THE DESIRED CYLINOER REGISTER, RMOC,
INCREMENTS PROPERLY.

PROCEDURE :

"HE PROGRAM INCREMENTS RMDC
“DEBL"™, VERIFYING THAT RMOC INCRE

PROBRBLE FRULT:
1. DS MOOULE

USING DIRGNOSTIC ENC OF BLOCK
MENTS

I
NTS THROUGH R COMPLETE CYCLE.'

FRERRFBRRARHIRRR AR XL REEE

o—ao—o—o—r—o—o—o—o—o—o—o—r—o—r—-.—o—.—-—-—-s—o—a—u—n—v—-t—-
o
~

P Pt s s P P s P
SRNRNRRRY

LBT TEST
PURPOSE :

TO INSURE THAT LAST BLOCK TAKEN STATUS, “LBT*, CLEARS WHEN
RMDA IS WRITTEN, AND SETS WHEN THE LAST SECYOR IS YRANSFERRED.

i277 PROCEDURE :

15‘7/2 THE TEST USES DIRGNOSTIC EBL TO SET LBT, AND TRANSFERS TO
{gg? RMOA TO RESET LBT.

1282 PROBARBLE FRULT:

1283

1284 1. DS MODULE

1285

1286 2. IF MOOULE
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COMPOSITE ERROR TEST

PURPOSE :
TO TEST “COMPOSITE ERROR™, BIT 14 OF RMDS.

PROCEDURE :

THE_TEST USE?&NIT KIZE ?IQCNOST* TO FORCE ALL
ERRORS TO N VERIFIES THART "ERR™ IS ZERO. ERCH E IS
INDIVIDUALLY SET AND "ERR™ SHOULD BE ONE FOR EVERY ERROR TESTED.
RODRESSES 82 AND 817 OF THE COMPOSITE ERROR PLR ARE NOT TESTED.
“RBORT" AND 'EXCEPTIW OLTPUTS OF THE PLA ARE NOT TESTED. THE
TEST FRILS IF ERR IS NOT ZERO WITH RLL SET ARGUMENTS ZERO OR IF
ERR IS NOT ONE WITH ANY SET MMNT ONE .

PROBRBLE FRULT:
1. IF MODULE

WRITE GO TEST

PURPOSE :
TO VERIFY THAT GO CAN BE SET.
PROCEDURE :

THE TEST ENABLES THE DEBUG CLOCK, THEN TRANSFERS R NOP
FUNCTION CODE AND GO BIT TO RMCSI, VERIFYING THAT GO SETS. ALL
FUNCTION CODES RRE TESTED.

PROBABLE FRAULT:
1. IF MODULE
2. CS MODULE

BRANCH MULTIPLEXOR TEST

PURPOSE :
TO VERIFY THAT THE OUTPUT OF THE COMMAND SEQUENCER BRANCH

SEQ 0038
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MULTIPLEXOR DOES NOT HRVE R FAULT.

StQ 0039
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3

STIC MOOE WITH
RIN FUNCTIOM CODES

THE SUBSYSTEM IS INITIKIZED AND PUT 1 'Ir
RMCS1 TO VERIFY THAT
HA

"DEBUG CLOCK ENRBLE™. BIT 14 OF RMMR] SET.
ARE WRITTEN IN RMCSI AND THE PROGRAM RERDS
GO IS SET. RMDS IS RLSO RERD TO VERIF
THEN THE PROGRAM STEPS THE DEBUG CLOCK USING
VERIFIES THAT “GO™ RESETS AND “DRY™ SETS. USING R FUNCTION CODE
THAT RESETS GO AT A DIFFERENT PROM RDDRESS. THE TEST FRILS IF GO
DOES MOT SET OR CANNOT BE RESET BY THE COMMAND SEQUENCER. THE
TEST ALSO FRILS IF “DRIVE READY™ IS NOT THE COMPLIMENT OF GO.

NINNN
WM—O ..o

1346

1347

ig::g PROCEDURE :

1320 WITH DZBUG CLOCK ENABLED, THE TEST USES VARIOUS FUNCTION
1351 CODES AND REGISTER CONDITIONS’ TO ADDRESS THE TEST BIT MULTIPLEXOR
1 SUCH THAT THE TEST BIT, BIT12 OF RMMR2, CAN BE CHECKED FOR R
i 3 STUCK FAULT,

135S PROBABLE FRULT:

1356

13S. 1. CS MODWE

1358

1359

1360

1361

1362

1363

136M SET/RESET GO TEST

1365

iggg PURPOSE :

igga TO VERIFY THAT GO CAN BE SET AND RESET.

i PROCEDURE :

1

1

1

[
W) WL
A2

o
W)
3ot

P
W
NN
O

380

381 )
PROBRBLE FRULT:
1. CS MODUWE
2. IF MODULE

END | RESET GO TEST
PURPOSE :

TO0 VERIFY THAT THE COMMANO SEQUENCER CAN RESET GO AT THE
END! LOCATION.

PROCEDURE :

PSR T
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i THE TEST EXECUTES RELERSZ, SEARCH AND ILLEGAL FUNCTION CODE

1405 32 IN DIRGNOSTIC MODE AND VERIFIES THART GO RESETS ON THE

isgz SPECIFIED CLOCK CYCLE.

1 PROBABLE FAULT:

1409

1410 1. €S MODULE

141

141§

141

1414

1415

1416

1417 SET PULSE TEST

1418

{353 PURPOSE :

L4e] TO VERIFY THAT THE COMMAND SEQUENCER CAN GENERATE SET PULSE.

{:Sa PROCEDURE :

1425 WHICH DEBUG CLOCK ENABLED, THE TEST STEPS THE COMMAND

1426 SEQUENCER THROUGH PARTS OF VARIOUS FUNC1ION CODES AND CHECKS

J4e7 CONTIME, BIT 06 OF RMPRI 10 DETERMINE ir SET PULSE IS BEING

1322 NERATED.

i:?i PROBABLE FRAULT:

1432 1. CS MODULE

1433

1424

1435

1436

a3z

i:%g SET/RESET IVC TEST

443 TO TEST ~INVALID COMMAND™ STATUS FOR EACH FUNCTION CODE.

{445 PROCERURE :

133? THE PROGRAM RESETS VOLUME VALID USING “HAINTENANCE UNIT
446 READY*, BITO9 OF RMMR1, THEN LORDS THE FUNCTION CODE AND GO IN
Wy RMCS1.  ERCH FUNCTION CODE IS TESTED RND "IVC™, BIT 12 OF RMER2

{3?1' , IS CHECKED.

1452 PROBABLE FAULT:

1454 L = MOOWE
1455 ' '
1456 2. IF MODULE
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SET LSC TEST

PAGE 27
PURPOSE :
T0 VERIFY THAT "L0OSS OF SYSTEM CLOCK™ CAN SET AND RESET.
PROCEDURE :

THE TEST ENABLES THE DEBUG CLOCK AND SETS THE GO BIT. AFTER
WAITING ENOUGH TIME FOR THE ONE SHOT TO SET, THE TEST DISABLES
THE DEBUG CLOCK AND VERIFIES THAT LSC SETS.

PROBABLE FRULT:
1. CS MODULE
. IF MODULE

DECODE TEST

PURPOSE :

TO VERIFY THRT THE "DECODE™ FLOP ON THE IF MODULE SETS WITH
ACH% VLE.ERDING EDGE OF "SET PULSE™ EXCEPT WHEN “COMPOSITE ERROR™ IS

PROCEDURE :

THE TEST USES “VOLUME VALID"™ AND “OCCUPPIED™ TO CUTERMINE IF
THE DECODE FLOP 1S SET OR RESET. INITIALLY, VV AND OCCUPPIED ARE
RESET AND THE TEST EXECUTES THOSE COMMANDS WHICH SET W OR  0CC
AND VERIFIES THAT ONE OR BOTH BITS SET. THE SARME COMMANDS ARE
EXECUTED AGRIN WITH COMPOSITE ERROR SET, AND THE TEST VERIFIES
THAT NEITHER BIT SETS.

PROBARBLE FARULT:
1. IF MOOULE

SET/RESET VOLUME VALID TEST

PURPOSE :

SEQ 0043
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e
151 T0 VERIFY THAT = VALID™ RESETS WITH THE LEADING EDGE
151 OF un?rvssaov, AND sev%wﬁm%ncx ACKNOWLEDGE AND READ IN PRESET
1518 COMMANDS.
1519
is"’S? PROCEDURE :
1 ING "MRIN IT REFOY™, BIT 9 OF RMMRL, THIS TEST
15 ronced” B 2000 16" e FIon of itr“Reoo D vepir s T
1525 PACK naouo(?.ﬁcs COMMAND . VERIFYING THAT VWV SETS. THE PROCEDURE
}% IS REPEATED WITH A READ IN PRESET COMMAND.
1528 PROBABLE FAULT:
1529
1530 1. IF MOOULE
1831
1832
1633
1534
1535
1636
}:5,‘333 ILLEGAL FUNCTION TEST
i% PURPOSE :
igzé TO TEST ILLEGAL FUNCTION ERROR IN THE RMO3.
124 PROCEDURE
1845 WITH DIAGNOSTIC CLOCK ENABLED TO INHIBIT [HE  COMMAND
1546 SEQUENCER, THIS TEST VERIFIES THAT =ILF* BIT O OF RMERL, IS OFF
1647 FOR LEGAL'FUNCTION CODES AND ON FOR ILLEGAL FUMCTIONCODES.  THE
ig:g STATUS OF THE "GO™ BIT 1S IGNORED.
E?x’ PROBABLE FRULT:
1562 1. IF MODUWLE
1553
1554
1555
1556
1557
}?;E% OCCUPIED TEST
1560
}Ssgé PURPOSE :
1563 70 VERIFY THAT “OCCUPIED™ IS SET DURING DATR TRANSFERS AND
i@ IS RESET FOR ALL OTHER COMMANDS.
1566 PROCEDURE :
1567

1568 FOR EACH DATA TRANSFER COMMAND, “0CC™, BIT 15 OF RMMRI
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EBUG CLOCK IS ENARBLED TO PREVENT GO FROM
RATUS IS SAMPLED.

SEQ 0045
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PROBABLE FAULT:
1. IF MODULE
2. CS MOOULE

REARD IN PRESET TEST
PURPOSE :

TO VERIFY THAT “READ IN PRESET™ COMMAND IS DECODED, AND 1IN
ﬁTICLLm, TO VERIFY THAT *IFS READ IN CMD L™ IS NOt STUCK AT

R RREREERIFINAIINT

NN
it

PROCEDURE :

EACH VISIBLE STATUS OR REGISTER BIT WHICH IS CLERRED BY
“READ IN PRESET™ IS SET. THEN THE RIP COMMAND IS EXECUTED AND
THE TEST VERIFIES THAT ONE OR MCIt BITS ARE CLERRED. THE
FOLLOWING ARE USED DURING THE TEST.

NN
BIRRLA

2

1
1600 . BITS 10-12 OF RMOF ARE SET BY A MOVE INSTRUCTION AND THE TEST
}285 PASSES IF THESE BITS ARE ZERO AFTER THE RIP COMMAND.
1603 . THE DESIRED CYLINDER REGISTER, RMDC, IS SET WITH A MOVE
1604 INSTRUCTTON nng{;gzn;§sr PQSSE? }r BITS 00-03, OR BITS O4-07, OR
iggg BITS 09-09 RRE ER THE RIP CoMMAND.
1607 . THE_DISK ADORESS REGISTER, RMDA, IS SET WITH A_MOVE INSTRUCTION
1608 AND THE TEST PARSSES IF BITS 00-03, OR BITS 04-07, OR BITS 08-11,
{293 OR BITS 12-15 RRE ZERO AFTER THE FIP COMMAND.
1611 THE TEST FARILS IF NONE OF THE PRESET TERMS ARE ZERO RFTER THE RIP
ig{g COMMAND.
1614 PROBRBLE FAULT:
1615
1616 1. IF MODULE
1617
1618
1619
1620
1621
i s—

/
1624
1625 PURPOSE :
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1628

1629 TO VERIFY THAT "READ IN PRESET™ RESETS FMT16, ECI AND KCI,

1630 BITS 10,11 AND 12 OF RMOF.

1635 ROCEIRE:

160 FMT16, ECI AND HCI ARE SET, THEN A RIP COMMAND IS EXECUTED

1635 AND ERCH BYT SHOLLD BE ZERO. ~—t 2

M &

1637 PROBABLE FAULT:

1638

1639 1. IF MODULE

1640

1641

1642

1643

1644

1645

164 RMDA/RMDC/RIP TEST

1ed8 PURPOSE :

1650 TO VERIFY THAT "READ IN PRESET™ RESETS THE DESIRED CYLINDER

1651 ADDRESS, RMDC, AND THE DISK ADDRESS, RMDA.

1653 PROCEDURE :

1655 RMDA AND RMDC ARE PRESET THEN TESTED FOR ZERO RFTER THE RIP

1656 COMMAND.

1657

1658 PROBABLE FAULT:

1659

1660 1. DS MODULE

1661

1662

1663

1664

1665

1666

1667 OFFSET COMMAND TEST

1668

1663 PURPOSE :

1671 TO VERIFY THAT “OFFSET MODE™ SETS WITH OFFSET COMMAND.

ig;a PROCEDURE :

1675 THE TEST EXECUTES OFFSET COMMAND AND VERIFIES THAT “OM*, BIT

167 00 OF RMDS IS ONE.

1678 PROBABLE FAULT:

1679

1680 1. IF MODULE
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RETURN TO CENTER TEST

RMOC

PURPOSE :

TO VERIFY THRT "RETURN TO CENTER™ RESETS OFFSET MODE.
PROCEDURE :

OFFSET MODE, BIT 00 OF RMDS, IS SET WITH OFFSET COMMAND
THEN TWE TEST 'EXECUTES A RETURN TO CENTER COMMAND AND VERIFIES

THAT OFFSET MODE RESETS. OFFSET DIRECTION IS ALSO SET AND
CHECKED FOR ZERO AFTER THE COMMAND.

PROBRBLE FRULT:
1. IF MODULE

CLEAR OFFSET TEST
PURPOSE :

TO VERIFY THAT CLERR OFFSET IS ACTIVE WHEN THE DESIRED
CYLINDER ADDRESS IS WRITTEN.

PROCEDURE :

THE TEST EXECUTES AN OFFSET _LUMMAND, WRITES RMDC, AND
VERIFIES THAT OM, BIT 00 OF RMDS IS ZERO.

PROBRBLE FRULT:
1. DS MODWLE
. IF MODULE

EBL CLEAR OFFSET TEST

PURPOSE :
mgo VERIFY THAT OFFSET MODE CLERARS WHEN HEAD SWITCHING

PROCEDURE :

SEQ 0048
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nrrERTH§E¥F?§cEX§ﬁk'E?osnngfs?ﬁTnns LORD NGT?HESEESTogEgsgﬂfTR K
RDDRESS IN RMDA, THE TEST FORCES AN EBL AND VERIFIES THAT OFFSET
MODE RESETS.

PROBRBLE FRULT:

1. DS MODULE

RUN AND GO TEST

PURPOSE :

TO VERIFY THAT “RUN AND GO” FLOP SETS DURING RERD AND WRITE
COMMANDS.

PROCEDURE :
THE RMO3 IS INITIALIZED AND A DATR TRANSFER COMMAND KITH GO
SET ]S WRITTEN IN RMCSL. “RUN AND GO BIT 14 OF RMMRI SHOULD BE

ONE FOR EACH DATA COMMAND. THE DEBUG CLOCK IS ENABLED SO THRT GO
DOES NOT RESET BEFORE STATUS IS TESTED.

PROBRBLE FRULT:
1. CS MODWLE
2. SYNCHRONOUS MRSSBUS MODULE

SET IAE TEST
PURPOSE :
TO VERIFY THAT INVALID ADDRESS ERROR CAN SET.
PROCEDURE :
T;E r;gr L INVALID SECTOR, TRACK AND CYLINDER RODRESSES
AND EXECUTES ARCH COMMAND, VERIFYING THAT “1nE™ SETS. THE
PROCESS 1S REPEATED WITH A DIFFERENT COMMAND IF THE IAE DOES NOT

SET, AND THE TEST FRILS IF IRE CANNOT BE SET.
PROBRBLE FARULT:

SEQ 0049
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17%
1797 1. DS MODULE
2
1 2. IF MODULE
1800
1801
1802
1803
1804
1808
1806 SEARCH, SEEK, RERD, WRITE TEST
1808 PURPOSE :
1810 TO VERIFY THAT THE "SCH SK R OR W DECODE ON THE IF MODULE
1814 IS CORRECT FOR ALL FUNCTION CODES.
1813 PROCEDURE :
1
1815 THE TEST LOADS INVALID SECTOR, TRACK AND CYLINDER ADORESSES
igip AND EXECUTES EACH COMMAND TO WHMERE SET PULSE IS ACTIVE AND
1817 VERIFIES THE DECODE BY CHECKING "IAE™.
1819 PROBABLE FALLT:
1820
1821 1. IF MODULE
1822
1823
1824
1825
1826
1827
1828 INVALID SECTOR/TRACK TEST
1830 PUPOSE :
183 T0 VERIFY THAT INVALID SECTOR AND TRACK ADDRESSES ARE
DETECTED.
1834
ig% PROCEDURE :
7 THE TEST LORDS THE TEST PATTERN IN RMDA AND EXECUTES A
i§§g SEARCH EOMRNO- VERTFTING THAT STAES S 1S,
1840 PROBARBLE FAULT:
1841
}g:g I. DS MODUWLE
1844 2. TRACK ADDRESS OPTION JUMPER

SEQ 00S0
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183

1848

ggg INVRLIDO CYLINDER TEST

% PURPOSE :

g TO VERIFY THAT INVALID CYLINDER AODRESSES ARE DETECTED.

855 PROCEDURE :

THE TEST LOARDS THE TEST PATTERN IN RMOC AND EXECUTES A
SEARCH COMMAND, VERIFYING THAT “IRE™ SETS.

PROBABLE FAULTS:
1. DS MODULE
2. CYLINDER RODRESS OPTION JUMPER

Pt Pt Pt Pomts. Pt Pt Pt Pt Prunh Pt Pt P s P P Puss Pt Pumt et Pru Prud P

CERRETEREERRAT

3

SET AOE TEST

PRUPOSE :

TO VERIFY THRT ADORESS OVERFLOW ERROR IS DETECTED.
PROCEDURE :

Th? TEST LORDS THE ADDRESS OF THE LRST SECTOR IN RMDA AND
RMDC HEN INITIARTES R DATR COMMAND WITH DEBUG CLOCK ENABLED.
END OF BLOCK IS FORCED TO INCREMENT THE SECTOR RDDRESS, AND THE
TEST VERIFIES THAT "ROE™ IS SET.
PROBARBLE FARULT:

1. 0S MOOULE

P Pt pn P P Pa
SoaaRg
Fdidans

33

3

SET RMR TEST

PURPOSE :

8 VERIFY THAT “REGJSTER MOOIFICATION REFUSED™ SETS WHEN A
REGISTER IS WRITTEN WHILE GO IS SET, EXCEPT WHEN THE ATTENTION OR

MRINTENRNCE REGISTER IS WRITTEN.
PROCEDURE :

SRFEEE R LR
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1

05 “DEBUG _CLOCK ENH.E" IS SET TO0 INHIBIT THE COMMAND

SEQUENCER, THEN A ﬂ& (f‘O BIT IS lRITTEN IN RMCSI.
E AND RMAS

ITHOUT SYEPPING THE ocauc CLOCK Si WRITES RMMR
NOT SET RMR smrbs THEN RMOA IS WRITTEN AND RMR

08 SHOULD

59 STQTUS, BIT 02 OF RMERL, SHOULD BE ONE.
g{é PROBRBLE FRULT:

913 1. IF MOOULE

914

915

916

91?7

918

9

i

PGM STRTUS CHECK
PURPOSE :

T? VF{R*FY THAT THE PROGRAMMABLE STATUS BIT AND THE DRIVE
REQUES RTUS BIT ARE COMPATHELE.

PROCEDURE :

i o JRLTRES B TR B8 Bl e
PROBABLE FRULT:

1. IF MODUWLE

OVA/DPR STRTUS CHECK PURPOSE:

TO VERIFY THAT DRIVE PRESENT STATUS AND DEVICE RAVRAILABLE
STATUS RRE SET.

PROCEDURE :

OPR AND DVR ARE TESTED AND BOTH SHOULD BE ON.
PROBRBLE FRULT:
1. IF MOOULE

AR L L A R e R BRI RS ERE

.
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PORT REQUEST TEST, PART 1/3

PORT

DARTA

PURPOSE :

70 VERIFY THAT THE PORT REQUEST FLOPS ON THE IF MODULE SET
WHEN THE PROGRAM RERDS RMCSI.

PROCEDURE :

THE TEST EXECUTES A RELERSE COMMAND, THEN, ASSUMING THE PORT
IS RELERASED, IT READS RMCSI, THEN READS RMMR2 AND VERIFIES THAT
ONE OF THE PORT REQUEST FLOPS'IS SET.
PROBARBLE FRULT:
1. 1F MODUWLE

2. CS MODULE

REQUEST TEST, PART 2/3
PURPOSE :

TO VERIFY THAT THE PORT REQUEST FLOPS ON THE IF MODULE SET
WHEN THE PROGRAM WRITES RMAS.

PROCEDIRE :

THE TEST I XECUTES A RELERSE COMMAND THEN WRITES RMAS AND
READS RMMR2, V_RIFYING THAT ONE OF THE REQUEST FLOPS IS SET.

PROBRBLE FRULT:
1. IF MODULE
2. CS MODULE

COMMAND TESTS
PURPOSE :
TO VERIFY THE COMMAND SEQUENCER DURING DRTA COMMANDS.

SEQ 00S3
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. 'TSISTTEST LIKE EC%IWTEMS%K, AND SEMC? TES‘L?6 FUSES
A L g M o
WHICH ARE TESTED INCLUDE OFFSET PLUS AND MINUS ON THE TRG BUS AND
“ENARBLE SERRCH™, BIT 11 OF RMMRI.

PROBRBLE FRULT:

1. CS MOOULE

SEQUENCER RERD TEST
PURPOSE :

TO TEST THE CS AND DS MODULES FOR EXECUTION OF A RERD
COMMAND.

PROCEDURE : ~

THE RMO3 IS INITIALIZED AND, USING DIRGNOSTIC MODE, A READ
COMMAND IS STEPPED TO THE POINT WHERE THE COMMAND SEQUENCER
NABLES SEARCH. THE PROGRAM THEN STARTS STEPPING THE DATA
QUENCER ON THE CS MODULE AND MONITORS HARDMARE OPERATION USING

THE FOLLOWING STATLUS:

_PLFS. BIT 10 OF RMMR1. SHOWS THE PERIOD WHEN THE DATA PROM
HAS ENABLED SYNC BYTE DETECYION;

.PDR, BIT 08 OF RMMRL, SHOWS WHEN THE DRTA PROM IS 1IN THE
DATA ARER OF THE SECTOR;

.PHA. BIT 07 OF RMR1, SHOWS WHEN THE DATA PROM IS IN THE
HEADER ARER OF THE SECTOR;

) ITO0O OF RMMR2, SHOWS THE STATE OF WRITE GATE
vamxtrau.9 hzg Igomcn;

.BBO01, BIT D1 OF RMMR2, SHOWS THE STATE OF READ GATE PROVING
TAG IS HIGH;

.HC, BIT DS OF RMMR1, SHOWS THE STATE OF WORD CLOCK;

_EECC. BIT OM OF RMERI, SHOWS WHEN ECC CHARACTER IS ENABLED
DURING WRIYE;

JECRC, BIT 09 OF RMMR1, SHOWS WHEN CRC CHARACTER IS ENABLED
DURING WRIYE;

SEQ 005S
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.WD, BIT 03 OF RMMR1, SHOWS THE STRTE OF WRITE DATA.
ADDITIONALLY, STATUS BITS IN RMERI RRE USED T0 TEST COMMAND
"WRITE ONLY B

EXECUTION.  THE ITS OF RMMR1 ARE USED TO SIMULATE
DRIVE STRTUS AND CONTROL SIGNALS, AND TO SPECIFY READ DATA.
PROBRBLE FRULT:

1. CS MODULE

2. DS MODULE

SEQUENCER WRITE TEST

PURPOSE :
TO TEST THE CS AND DS MODULES FOR EXECUTION OF R WRITE

PROCEDURE :
THE PROCEDURE IS THE SAME RS THE DATA SEQUENCER REARD TEST.

PROBABLE FARULT:

1.
2.

CS MODULE
DS MODULE

SEQUENCER FORMAT TEST
PURPOSE :
TO TEST CS AND DS MODULES FOR EXECUTION OF R FORMAT COMMAND.
PROCEDURE :
THE PROCEDURE IS THE SRME RS THE DATA SEQUENCER RERD TEST.

PROBRBLE FARULT:

1.

CS MODULE

SEQ 0056
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e. DS MODULE

18 BIT WORD CLOCK TEST
PURPOSE :
TO TEST THE GENERRTION OF WORD CLOCK IN 18 BIT FORMAT.

PROCEDURE :

DIRGNOSTIC MODE IS USED TO EXECUTE A READ COMMAND. THE
PROGRAM VERIFIES THAT WORD CLOCK SWITCHES TO 18 BIT FORMAT AT THE
DATA AREA AND SWITCHES BACK TO 16 BIT FORMAT DURING ECC. THE
TEST 1S REPEATED FOR A WRITE COMMAND.

PROBABLE FRULT:
1. CS MODULE
2. DS MODULE

HCRC SET TEST

PURPOSE :

TO0 VERIFY THAT “HCRC™ STATUS SETS WHEN THE HERDER CRC WORD
IS IN ERROR.

PROCEDURE :

USING DIAGNOSTIC MODE TO EXECUTE R RLAD COMMAND, THE PROGRAM
STEPS THE DATA SEQUENCER THROUGH THE HEACER AND PROVIDES RERD
DATA WHICH SHOULD CRUSE R CRC ERROR. THE TEST FAILS IF “HCRC™,
BIT 08 OF RMERL DOES NOT SET.

T Mo
AN ISR SFREERIE DB SR RPILK LB S SFF ESHEE5BBYRREYB2WBBYRRRBR

PROBABLE FAULT:
1. DS MOODULE
2. IF MODULE
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HCE SET TEST
PURPOSE :

TO VERIFY THAT “HCE™ STATUS SETS IF THE HERDER DOES NOT
COMPARE WITH RMDC AND RMOA.

PROCEDURE :

READ DATR 1o GLPPLIES MITCH CAOGEG R 1 COLR CONPIAE. LRROR IN BITS

00-03 OF HERDER WORD ONE AND THE PROGRAM VERIFIES THAT “HCE™, BIT
8; I?F RMER] IS ONE. THIS PROCESS IS REPEATED FOR BITS O4-07 AND
PROBRBLE FRULT:

1. DS MODWLE

2. CS MOOULE

3. IF MODULE

FER SET TEST
PURPOSE :

TO VERIFY TH¢ ™ “FER™ STATUS SETS WHEN THE FORMAT BIT DOES
NOT COMPARE WITH THE HEROER.

PROCEDURE :

THIS PROGRAM EXECUTES R READ COMMAND USING DOIAGNOSTIC MODE
AND FORCES R FORMAT ERROR IN THE FIRST HERDER WORD. THE TEST
FRILS IF “FER”, BIT 04 OF RMER1 DOES NOT SET.
PROBABLE FARULT:
1. DS MODULE
2. CS MODULE
3. IF MODULE

SEQ 00s8
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220
2231 DCK SET TEST
2232
2233 PURPOSE :
555"5 TO VERIFY THAT "DCK™ STATUS SETS WHEN R CORRECTABLE ECC
2236 ERROR OCCURRS.
2237
ggg PROCEDURE :
2240 THE PROGRAM SIMULATES A RERD OPERATION AND FORCES RN ECC
2241 ERROR uucu 1S comscma.z "DCK" BIT 1S OF RMER1 SHOULD BE SET
2242 AND * y o? % "BE RESET. RMEC1 AND RMEC2
2243 suouw PEhnI DATA CO cnou
o245 PROBABLE FAULT:
2246
2247 1. DS MODULE
2248
2249 2. CS MODULE
22s0
2251 3. IF MODULE
2262
2263
2254
2255
2256
2257
2258 ECH SET TEST
2259
22622601 PURPOSE :
2262 TO VERIFY THAT "ECH™ STATUS SETS WHEN A NONCORRECTRBLE ECC
eegga ERROR OCCURRS DURING RERD.
2265 PROCEDURE :
2267 THIS TEST IS LIKE THE DCK SET TEST EXCEPT THE PROGRAM USES
gggg AN UNCORRECTABLE ERROR BURST.
2270 PROBRBLE FAULT:
2271
2272 1. DS MODULE
2273
2274 2. CS MODULE
2275
2276 3. IF MODULE
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DVA/DPR

STATUS CHECK PURPOSE:

TO VERIFY THAT DRIVE PRESENT STRTUS AND DEVICE RVAILABLE
STATUS ARE SET.

PROCEDURE :

DPR AND DVA ARE TESTED AND BOTH SHOULD BE ON.
PROBRBLE FAULT:
1. IF MODULE

PGM STRTUS CHECK

PURPOSE :

TO VERIFY THAT THE PROGRAMMABLE STATUS BIT AND THE DRIVE
REQUEST STATUS BIT ARE COMPATRBLE.

PROCEDURE :

THE TEST REPORTS AN ERROR IF PGM IS ON AND DRQ IS OFF.  PGM
IS NOT PREDICTABLE IN THE CASE WHERE DRQ IS ON BECAUSE OF THE
PORT SELE”T SWITCH.
PROBRBLE FRULT:

1. IF MODULE

23ay SET ROE TEST

PRUPOSL :
TO VERIFY THART ADDRESS OVERFLOW ERROR IS DETECTED.
PROCEDURE :

THE TEST LORDS THE ADDRESS OF THE LAST SECTOR IN RMDA AND
RMDC, THEN INITIATES AR DRTA COMMAND WITH DEBUG CLOCK ENABLED.

SEQ 0060
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END OF BLOCK IS FORCED TO INCREMENT THE SECTOR ADDRESS,
TEST VERIFIES THAT "ROE™ IS SET.

AND THE

SEQ 0061
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2338
2339 PROBABLE FAULT:
2340
2341 1. DS MODULE
2342
2343
T
2346 -
N7
Eg:g CLEAR OFFSET STUCK ACTIVE TEST
ggg? PURPOSE :
2362 TO VERIFY THAT THE SIGNAL WHICH CLEARS OFFSET MODE IS NOT
sgga STUCK IN ACTIVE STATE.
gggg PROCEDURE :
2357 THE TEST WRITES A ONE IN THE OFFSET DIRECTION BIT WHICH IS
sggg CLERRED BY THE SIGNAL AND VERIFIES THAT A ONE CAN BE READ BACK.
2360 PROBABLE FAULT:
2361
2362 1. IF MODULE
2363
2364 2. DS MODULE
2365
2366
2367
2368
2369
2370
%3;5 INVALID SECTOR/TRACK TEST
aa;g PUPOSE :
Sgrs T0 VERIFY THAT INVALID SECTOR AND TRACK RODRESSES RRE
2376 DETECTED.
2377
ea;g PROCEDURE :
Sgeo THE TEST LORDS THE TEST PATTERN IN RMDA AND EXECUTES R
gggé SEARCH COMMAND, VERIFYTNC THAT "IRE™ SETS.
2383 PROBABI.E FAULT:
2384
2385 1. DS MODULE
2386
2387 2. TRACK ADDRESS OPTION JUMPER

SEQ 0062
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INVRLID CYLINOER TEST
PURPOSE :
TO VERIFY THAT INVALID CYLINDER ADDRESSES ARE DETECTED.
PROCEDURE :

THE TEST LOADS THE TEST PATTERN IN RMOC AND EXECUTES R
SEARCH COMMAND, VERIFYING THAT “IAE™ SETS.

PROBRBLE FAULTS:
1. DS MODULE
2. CYLINDER ADDRESS OPTION JUMPER

SEARCH, SEEK, RERD, WRITE TEST

PURPOSE :

TO VERIFY THAT THE "SCH SK R OR W" DECOOE ON THE IF MODULE
IS CORRECT FOR ALL FUNCTION CODES.

PROCEDURE :

THE TEST LORDS INVALID SECTOR, TRACK AND CYLINDER ARDDRESSES
AND EXECUTES EACH COMMAND T0 WHERE SET PULSE IS ACTIVE AND
VERIFIES THE DECODE BY CHECKING "IRE™.
PROBABLE FAULT:

1. IF MODULE

EBL CLERR OFFSET TEST
PURPOSE :

OCCUREO VERIFY THAT OFFSET MODE CLERRS WHEN HERD SWITCHING

PROCEDURE :

SEQ 0063
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OFTER SE1TTNG. THE CPORMAT BT AN LORING THECRST SECTOR, TRACK
ADDRESS IN RMDA, THE TEST FORCES AN EBL AND VERIFIES THAT OFFSET
MODE RESETS.

PROBARBLE FRULT:

1. DS MODULE

SET LSC TEST

PURPOSE :

TO VERIFY THRT “LOSS OF SYSTEM CLOCK™ CAN SET AND RESET.
PROCEDURE :

THE TEST ENABLES THE DEBUG CLOCK AND SETS THE GO BIT. AFTER

£ 470 WAITING ENOUGH TIME FOR THE ONE SHOT TO SET, THE TEST DISABLES
27l THE DEBUG CLOCK AND VERIFIES THAT LSC SETS.
g173 PROBABLE FAULT:

2474

2475 1. CS MODULE

2476

2477 2. IF MODULE

2478

2473

2480

2481

2482

5:33 DECODE TEST

%382 PURPOSE

2487

PRPPPPPPRPRPY
BBIRRLBB BB

T0 VERIFY THAT THE “DECODE™ FLOP ON THE IF MODULE SETS WITH
AE$IV%EQOING EDGE OF “SET PULSE™ EXCEPT WHEN “COMPOSITE ERROR™ IS

PROCEDURE :

THE TEST USES “VOLUME VALID™ AND “QCCUPPIED™ TO DETERMINE IF
THE DECODE FLOP IS SET OR RESET. INITIALLY, VV AND OCCUPPIED ARE
RESET AND THE TEST EXECUTES THOSE COMMANDS WHICH SET W OR 0OC
AND VERIFIES THAT ONE OR BOTH BITS SEi. THE SAME COMMANDS RRE
EXECUTED RGRIN WITH COMPOSITE ERROR SET, AND THE TEST VERIFIES
THAT NE[THER BIT SETS.

o

SeQ 0064
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1. IF MODULE

SET IRE TEST

PORT

PURPOSE :
TO VERIFY THAT INVALID ADDRESS ERROR CAN SET.
PROCEDURE :
THE TEST LORDS INVRLID SECTOR TRACK AND CYLINDER ADORESSES

RIFYING mm RE” SETS. THE
PROCEES (I:g EEPERTE&E WITH n:oxrr2k£N$ é IRE DOES NOT
SET, AND THE TEST FRILS IF IAE CANNOT

PROBARBLE FRULT:
1. DS MODULE
2. IF MODULE

REQUEST TEST, PART 3/3

PURPOSE :

TO VERIFY THAT PORT REQUEST SETS WHEN ANY REGISTER EXCEPT
RMAS IS WRITTEN.

PROCEDURE :

THE TEST WRITES THE DISK AODRESS REGISTER AND VERIFIES THAT
THE PORT REQUEST FLOP IS ON.

PROBABLE FRULT:
{. IF MODULE
2. CS MOOULE

SEQ@ 0066
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WRITE ATA TEST
PURPOSE :

TO VERIFY THAT ATTENTION CAN BE CLEARED BY WRITING THE
ATTENTION SUMMARRY REGISTER.

PROCEDURE :

THE PROGRAM RESETS AND SETS UNIT READY WHICH SHOULD CAUSE AN
ATTENTION. THEN WRITES THE ATTENTION SUMMARY REGISTER AND
VERIFIES THAT ATTENTION 1S RESET.

PROBABLE FRULT:
1. IF MODULE
2. CS MODULE

RESET ATR BY GO TEST
PURPOSE :

1s OFEO VERIFY THAT ATA RESETS WHEN GO IS ON AND COMPOSITE ERROR

PROCEDURE :

THE PROGRAM SETS MAINTENANCE UNIT READY WHICH SHOULD CAUSE
AN ATTENTION. THEN, WITH DEBUG CLOCK ENARBLED, GO IS SET, AND RTA
SHOULD BE ZERO.

PROBABLE FRULT:
1. IF MODULE

UNIT RERDY ATA TEST
PURPOSE :

TO VERIFY THAT ONE-ZERO AND ZERO-ONE TRANSITIONS OF UNIT
READY SET ATTENTION.

See 0067
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SEQ 0068
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THE TEST USES 