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ABSTRA(T

THIS PROGRAM (ONTAINS A SERIES OF TESTS THAT wILL VERIFY THAT
THF DISK IS CAPABLE OF PERFORMING SEEKS, THAT THE ACCESS TIMLS
ARE WITHIN “OLERANCE AND THAT THE TRACK/SECTOR ADDRESSING
CIRCUITRY OPERATES PROPERLY, AND THAT THE DATA STORAGE AND
RETRIEVAL CAPABILITIES ARE FUNCTIONING.

REQUIREMENTS

EQUIPMENT

PDP=11 PROCESSOR

12K MEMORY

TELETYPE

PROGRAM LOADING DEVICE

Kwll=L OR KW11=-P (THE KW11-P [S REQUIRED FOR THE TIMING TESTS)
RH11 OR RH70 CONTROLLER

1 TO 8 DISK DRIVES (ANY (OMBINATION OF RMO5°S, RMO3'S OR RMOZ2°'S)

PREL IMINARY PROGRAMS

RMOS5/3/2 DISKLESS TEST, PART 1 & ¢

RM0S5/3/2 FUNCTIONAL TEST, PART 1, 2 8 3

MEDIA

THE PROGRAM REQUIRES THAT EACH DRIVE TO BE TESTED HAS A FORMATITED
DISK PACK. THE PACK MAY BE FORMATTED IN EITHER 16-8IT OR 18-8]7
MODE., DEPENDING ON THE TESTING REQUIREMENTS. NOTE THAT THE PRCGRAM

gﬁ%L NOT TEST A MIXTURE OF DRIVES WITH BOTH 16 AND 18 BIT MODE
KS.

LOADING PROCEDURE

THE PROGRAM MAY BE LOADED FROM PAPER TAPE USING THE ABSOLUTE LOADER
OR IT MAY BE (OADED FROM THE APPROPRIATE ‘*XXDP' MEDIA USING THE
ASSOCIATED LOADER.

STARTING PROCEDURE

- i iy o G S

STARTING ADDRESSES

SEC 000“
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200
204
210
214

MORMAL STARTING ADDRESS

SELECT OPERATING PARAMETERS
SELECT RM11=-RH7Q ADDRESSES
COMBINATION OF 204 AND 210

NOTE: STARTING ADDRESSES 210 AND 214 ARF AVAILABLE WHEN THE
PROGRAM IS INITIALLY STARTED; THESE STARTING ADDRESSES ARE
TREATED AS ADDRESSES 200 OR 204 RESPECTIVELY ON RESTARTS,

OPERATOR AlT]ON

NS NP =

LOAD PROGRAM INTO MEMORY (SEE SECTION 3.)

LOAD A FORMATTED PACK INTO DRIVE(S) TO BE TESTED

BRING DRIVE(S) TO ONLINE STATE, WRITE ENABLED, AND LOCKED ON PORT,
LOAD ADDRESS 200.

SET SWITCHES (SEE SECTION 5.)

PRESS START.

THE PROGRAM WILL TYPEOUT THE STATUS OF THE DRIVES ATTACHED 710
THE SELECTED MASSBUS SUBSYSTEM, TO INHIBIT THiIS TYPEQUT, DO NOT
RESTART THE PROGRAM FROM ANY OF THE STARTING ADDRESSES. INSTFAD
TYPE A "CONTROL (' ON THE KEYBOARD TO RETURN THE PROGRAM TO
(OMMAND ENTRY MODE.

PROGRAM A(CTION

IN AN EFFORT TQC ALLOW CONVERSATION WITH A PROGRAM FOR THE
PURPOSE OF CONTROLLING ITS OPERATION AND PARAMETERS THE FOLLOWIMG
CONSTRUCTIONS HAVE BEEN ADOPTED.

NOTE1. IN ALL EXAMPLES BRACKCTS ARE USED FOR CLARITY AND ARE

NOT TVYPED 8Y THE USER.

NOTE2: THE CARRRIAGE RETURN TYPED BY THE USER IS INDICATED &Y

<(R> AND WILL BE ECHOED AS A °'CARRIAGE RETURN-LINE FEED®.

< SR> PERIOD

A STATEMENT 1ERMINATOR: WHEN TYPED AT THE
END OF A LINE (LEGAL ON ALL LINES) IT TELLS
THE PARAMETER STRING INTERPRETER (PS]> THIS IS
g?gxfzﬂ OF (HANGES TO THE CURRENT PARAMETER

N L4

<R PERIOD PERIOD

THE 'PERIOD PERIOD' TERMINATOR IS TYPED 1O INDICATE
THE END OF TEST PARAMETER MODIFICATION AND TGO SIGNAL
THE START OF TEST EXECUTION.

<,><(R> (OMMA

</>

THE COMMA IS USED AS A SEPARATOR BE TWEEN DRIVE NUMBERS
AND TEST NUMBERS.

SLASH
A MODIFICATION INDICATOR: IF A SLASH FOLLOWS A TELT

SEQ 000
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NUMBER, THE PROGRAM WILL OPEN THAT TEST fOR PARAME - >

MODIF ICATION.
<rU> LONTROL~-U

DELETE THE PRESENT INPUT STRING AND START A NEw
LINE. TYPED BY DEPRESSING THE "'CONTRCL KEY''
(CTRL) AND THEN STRIKING THE "U'.

<\> RUBOUT

DELETE THE LAST (HARACTER FROM THE INPUT STRING.
TYPED BY STRIKING THE ‘RUBOUT ' KEY, wHICH wiLL
BE ECHOED BY A BA(KSLASH (\) FOLLOWED BY THE
C(HARACTER DELETED.

CONTROL SWITCH SELECTION

STARTING THE PROGRAM AT ANY OF THE POSSIBLE STARTING ADDRESSES
WITH SW<07>=1 WILL RESULT !N ENTERING THE "'CONTROL SWiT(H
SETTING'' MODE. THUS, ALLOWING THE OPERATOR TO SPECIFY THE
DESIRED STATE OF "‘C.SWR''.

CONTROL SWITCH SELECTION EXAMPLES:
EXAMPLE #1

SET Sw<07>=0
€.SWR=000000 7 400..

EXAMPLE #2

SET Sw<07>=0
C.SWR=000000 7/ 220.
C.SWR=000000 7 220..

RH11 - RH70 ADDRESS SELECTION

STARTING THE PROGRAM AT 200 WILL RESULT IN AUTOMATI(
SELECT OF THE DEFAULT VALUES OF BUS ADDRESS (RM(S1),
VECTOR ADDRESS. AND PRIORITY LEVEL OF THE RH11-RH70.

1F THE DEFAULT VAULE OF THE BUS ADDRESS DOES NOT RESPOND
(TIMES OUT) WHEN ADDRESSED, AN ERROR 1S REPORTED.

AFTER THE ERROR S REPORTED ONE OF TWQ COUKSES Cf ACTION
WItL BE TAKEN:

1. IF THFRE IS A MONITOR ~- RETURN TO THE MONITOR
2. IF THERE ISN'T A MONITOR =-- ASK fOR NEW ADDRESSES

STARTING THE PROGRAM AT 210 OR 214 ALLOWS THE OPERATOR
Lgoggggef THE ADDRESS OF THE RH11 OR RH70Q AND THE VECTOR

ADDRESS SELECTION EXAMPLES

SEa 000%
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4.3.3.1

EXAMPLE #]
RMCS1=176700 / 177200.
EXAMPLE #2

RMCS1=176700 / 176300<(CR>
RMVE (=254 / 260<(R>

EXAMPLE #5

RMCS1=176700<CR>
RMVEC=254 / 260.

EXAMPLE #4

RH/RM FAILED TO RESPOND TO ADDRESSING
RMCS1  ERR P(

176300  XXXXXX

RM(S1=176300 7/ 176700.

EXAMPLE #5

RMCS1=176700 /7 1776\67\6300<(R>
RMVEC=254<CR>
RM(CS1=176300.

DRIVE AND PARAMETER SELECTION

STARTING THE PROGRAM AT 200 OR 210 WILL RESULT IN AUTOMATIC
SELECTION OF THE DRIVES TO TEST AND THE TESTS TO RUN.

STARTING THE PROGRAM AT 204 OR 214 ALLOWS THE OPERATOK
TO SELECT THE DRIVE(S) TO BE TESTED, THE TESTS TO BE EXFCUTED,
AND THE PARAMETERS TO USE.

EACH TEST CONTAINS TWQ SETS OF TRACK LIMIT PARAMCTERS. PARAMETERS
LT, FT'C AND ‘'IT'" ARE USED BY RMO3/2 DRIVES AND PARAMETERS "LT7°'",
“FT*"* AND '‘IT''* ARE USED BY RMOS DRIVES. THE PROGRAM DETERMINES WHICH
DRIVF IS BEING TESTED AND SELECTS THE CORRECT SET OF TRACK LIMIT
VALUES. IF THE PROGRAM IS BEING USED TO TEST A SUBSYSTEM WHI(H
CONTAINS BOTH RM03/2 AND RMO5 DRIVES, THE OPERATOR MUST (HANGE

BOTH SETS OF YRACK LIMITS IF THE TESTS ARE TO BE MODIFIED FOR

ALL DRIVES TESTED.

DRIVE AND PARAMETER SELECTION DESCRIPTION
THE fOLLOWING IS A TABLE OF TERMS USED BY THE PSI.

'R’ REPEATS (]TERATIONS)
NA FIRST CYLINDER ADDRESS
e LAST CYLINDER ADDRESS
i INCREMENT CYL INDER
FT FIRST TRACK ADDRESS
LT LAST TRACK ADDRESS
Tt INCREMENT TRACK

SEQ 000-
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FT'' FIRST TRACK ADDRESS ;RMOS PARAME TER
"LT'"  LAST TRACK ADDRESS JRMOS PARAME TER
1T INCREMENT TRACK JRMOS PARAMETER
PSSt FIRST SECTOR ADDRESS

LS LAST SECTOR ADDRESS

"PAI'"  PATTERN (USED FOR DATA TEST)

"WDX'® WORD OF PATTERN QO WHERE X IS 1 T0 16
L ALL SEEK TESTS (TESTIS 0 - 10

L ALL TIMING TESTS (TESTS 12 - 15)

A ALL ADDRESS TESTS (TESfS 16 = 17)

' THE DATA TEST (TEST 20

LA THE EXERCISER (TEST 21)

+ USED BY THE OPERATOR TO SELECT TEST GROUPS

NOTE:  ALL NUMBERS WILL BE IN DECIMAL EXCEPT FOR THE PATTERN
(PAT) AND WORDS (WDX) SELECTION. °‘PAT'' WILL BE SELECTED BY
A BIT (1.E. 001000(8)=PATTERN 9) AND 'WDX'' WItt BE IN OCTAL.

SPECIAL CASES OF CONTROL CHARACTERS

IF <..> IS TYPED WHILE A TEST IS OPEN FOR MODIFICATION
(</>) AND OTHER TESTS [N THE "'TEST COMMAND'® STRING
ARE TO BE MODIFIED, THE REMAINING TESTS WILL BE UNCHANGED.

)
WHEN THE PROGRAM S STARTED FROM LOCATION 200 OR 210, TESIS 0-10,
12,13,15~20 WiLL BE RUN USING ALL AVAILABLE, ONLINE DRIVES. IF THE
OPERATOR WISHES TO SELECT THE DRIVES TO BE TESTED, THE TESTS TO BE
PERFORMED, OR THE PARAMETERS TO BE USED, THE CONVERSATION MODE MAY
BE ENTERED BY TYPING A 'CONTROL (' OR BY STARTING THE PROGRAM FROM
EITHER LOCATION 204 OR 214.

THE PROGRAM WILL THEN RESPOND WITH:
DRIVE(S)=

THE FOLLOWING EXAMPLES ASSUME THAT THE OPERATOR IS TO TEST

DRIVE #3 USING TESTS 2 THRU 7 AND TEST 11 AND DOFS NOT DESIRE TO CHANGE
THE PARAMETERS (INITIAL CYLINDER ADDRESS, FINAL CYLINDER ADDRESS, ETC.).
THE USER WOULD TYPE '3<CR>' WHICH SAYS ‘THIS IS THE END OF DRIVE ENTRY®.
THE PROGRAM WILL THEN REQUEST TEST NUMBERS.

THE TRANSACTION APPEARS AS FOLLOWS:

DRIVE (S)=3<CR>
TEST=

THE OPERATOR MAY NOW ENTER DESIRED TEST NUMBERS. IN THE EXAMPLE,
HE WANTS TESTS 2 THRU 7 AND TEST 11 SO HE TYPES 2-7<,> (THE °'(OMMA'
SEPARATES ENTRIES), 11<.><CR> ('PER]OD" °'(ARRIAGE RETURN' -

END OF CHANGES, START TEST EXECUTION.)

1T NOW LOOKS LIKE THIS

SEG 00(
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DRIVE (S)=3<(R>
TEST=2=7,11.<(R>

IN THE NEXT EXAMPLE, [T IS ASSUMED THAT THE OPERATOR WISHES TO TEST
DRIVE 4 AND TO RUN TESTS 1 AND 3 THRU 11, MODIFYING THE PARAMETERS
FOR TESTS 3 AND 10.

THE TRANSACTION WOULD BE AS FOLLOWS:

DRiVE (S)=4<(R>
TEST=

THE OPERATOR NOW ENTERS THE TEST NUMBERS. THE TRANSA(TION [
GIVEN BELOW:

DRIVE (S)=4<(R>
TEST=1,3/4=7,10/11<CR>

NOTICE THIS SAYS SELECT TEST 1, CONTINUE<,>; SELECT TEST 3, OPEN</>;
SELECT TESTS 4~7, CONTINUE<,>; SELECT TEST 10, OPEMN</>; SELECT TEST
11, END OF INPUT <.>,

THE PROGRAM SCANS THE TEST NUMBER INPUT AND DETERMINES THAT Thit
PARAMETERS FOR TEST 3 AND TEST 10 ARE TO BE CHANGED. THE OTFHER
TESTS WILL NOT BE ALTERED.

(THE ENTIRE TRANSACTION IS REPEATED FOR CLARITY)

DRIVE (S)=4<(R>
TEST=1,3/4~7,10/11<CR>
TEST 3
R=X / JWHERE X IS ITERATION

THE NEW VALUE FOR 'R' MAY BE ENTERED. TERMINATING THE ENTRY WITH
A <.> (PER]JOD) WILL TERMINATE THE CHANGES FOR THIS TEST TYPING A
<CR> OR TERMINATING THE ENTRY WITH A <(R> WILL CAUSE ThE PROGRAM
TO MOVE TO THE NEXT PARAMETER.

DRIVE (S2)=4<(R>
TEST=1,3/4~7,10/11<(R>
TEST 3
R=1 / <(R> ;DO NOT ALTER-BUT CONTINUE
FC=N / JWHERE °'N' IS FIRST CYLINDER ADDRESS

IF THE OPERATOR DOES NOT WISH 10 (HANGE 'FC', THE FOLLOWING OCC'URS:

DRIVE (S)=4<(R>
TEST=1,3/4~7,10/11,.<CR>

TEST 3
Rz=1 / <CR> ;DO NOT ALTER THIS LINE 3UT CONTINUE
FE=g25 ;CR> ;DO NOT ALTER THIS LINE BUT CONTINGE
LC=

THE PROGRAM RESPONDS WITH THE PREVIOUSLY ASSIGNED PARAMETER FOR LAST
CYLINDER ADDRESS IN THIS CASE USING 822 AS THE EXAMPLE. THIS IS
WHAT THE OPERATOR INTENDED TO MODIFY AND IS WHY TEST 3 wAS

OPENED. TO CHANGE THE VALUE TO *20°, THE NEW VALUE IS TYPED

SEQ 0008
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345
346
347
348
349
350
751

352
353
354
355
356
357
358
359
360
261

36l
363
364
365
366
367
368
369
370
371

372
373
374
375
376
377
378
379
380
381

382
383
384
385
386
387
3188
389
390
391

392
393
394
395
366
397
398
399
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FOLLOWED BY A 'PERIOD' TERMINATOR (<.><(R>).
THE TOTAL TRANSACTION AND RESPONSE:

DRIVE (S)=4<(CR>
TEST=1,§/4-7.10/11<CR>

THE PROGRAM HAS LOADED TEST 3 WJTH TS NEW PARAMETERS AND THE
PROGRAM IS WAITING FOR CHANGES TO TEST 10'S PARAMETERS.

DRIVE (S)=4<CR>
TES1=1,3/4-7,10/11<(R>
TEST 3
R=1 / <(R>
FC=0 / <CR>
LC= 822 / 20.<CR>
TEST 10
R=1 / 10.<(R>

THE OPERATOR TYPES THE NEW VALUE (10) AND TERMINATES THE ENTRY
WITH A 'PERIOD' 'CARRIAGE RETURN®.

THE PROGRAM NOW LOADS TEST 10 WITH THE NEW PARAMETERS (TEST 11 RETAINS
THE PREVIOUSLY ASSIGNED PARAMETERS) AND RESPONDS WITH:

DRIVE(S)=

SINCE THE USER DID NOT END THE CONVERSATION MODE WITH A 'PERIOD PERICD’,

THE PROGRAM HAS LOOPED BA(CK TO THE BEGINNING LOOKING FOR MORE
CHANGES. THAT IS TO SAY, AFTER THE ENTRY FOR DRIVE SELECTION, A
<,><CR> WILL CAUSE THE TEST MESSAGE TO BE REPEATED AND FURTHER
CHANGES CAN BE MADE. HOWEVER, AT SOME POINT IN ORDER TO EXECLTE
THE PROGRAM, A 'PERIOD PERIOD' MUST BE TYPED.

IF A SINGLE 'PERIOD' IS TYPED WHILE DRIVE OR TEST NUMBERS ARE BEING
ENTERED, THE PROGRAM WILL START EXECHTION IMMEDIATELY. A 'PERIOD
PERIOD' MUST BE TYPED BEFORE THE PROGRAM WILL EXIT TEST PARAMETER
CHANGE MODE TO GO TO FXECUTION.

DRIVE AND PARAMETER SELECTION EXAMPLES

EXAMPLE #1

DRIVE=4.<(R> JSELECT DRIVE #4, TERMINATE AND
;BEGIN EXECUTION USING PREVIOUSLY ASSIGNED
; PARAMETERS

EXAMPLE #2

S£Q 0009
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400
40°
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
43
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455  °
456

MACRO Vv04.00

0<CR>
=5.<CR>

DRIVE=2<CR>
TEST=1=5,6/7/10/<CR>
TEST 6
R=1 / <(R>
FC=0 /7 10.<CR>

TEST 7
R=1 / S0<CR>
FC=0 / <CR>
LC=822 / S50..<CR>

EXAMPLE #4

CRIVE=0<CR>
TEST=S,E.<(R>

EXAMPLE #5

DRIVE=1<(R>
TEST=S/D<CR>
TEST O
R=10 / <(R>
FC=0 /7 10,.<CR>

EXAMPLE #6

DRIVE=1<CR>
TEST=S/<CR>
TEST 0
R=10 / 100.<CR>

TEST 1
R=100 7/ 1000.<CR>
TEST 2
R=1 / 10<CR>
FC=0 / S0<CR>
LC=822 / S1.<CR>
TEST
R=1.<CR>

N
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SEQ 0010

:SELECT DRIVE #0 AND MAKE CHANGES ‘','’
SRUN TEST 1 THRU 5 ONLY, USE DEFAULY
:PARAMETERS AND TERMINATE AND EXECUTE.'’

;SELECT DRIVE #2 AND MAKE CHANGES °','’

sRUN TEST 1-5 WITH DEFAULT PARAMETERS, OPEN
:TEST 6,7 AND 10 FOR CHANGES

:LEAVE "R' AS IS AMD MOVE TO NEXT PARAMETER
:§grré;$'6ch1~Den ADDRESS TO 10, END CHANGES

;50 ITERATIONS, MOVE TO NEXT PARAMETER

;DO NOT CHANGE 'FC' CYLINDER ADDRESS BUT (ONTINUE
;TEST 10 1S STILL PENDING AND WILL BE

;RETAIN ITS PRESENT PARAMETERS.

;SELECT DRIVE #0 AND MAKE CHANGES
JRUN ALL SEEK TESTS AND THE EXERCISER

JRUN ALL SEEK TESTS (OPEN FOR (HANGES) AND
s THE DATA TEST (WITH DEFAULT PARAMETERS).
;RUN WITH 10 ITERATIONS

; CHANGE FIRST CYLINDER ADDRESS

;AND START EXECUTION

;TESTS 1 - 10 WILL RETAIN THEIR PREVIOUSLY
;ASSIGNED PARAMETERS.

;OPEN THE SEEK TESTS (TESTS 0-10)

;CHANGE TO 100 ITERATIONS, YO TO TWE NEXT TEST
JCHANGE 'R' TO 1000 ITERATIONS, MOVE TO NEX1 TEST
;CHANGE 'R' TO 10 ITERATIONS, GO TO NEXT PARAMETER
sCHANGE 'FC’ TO 50, GO TO NEXT PARAMETER

JCHANGE 'LC' TO 51, GO TO THE NEXT TEST

JMOVE TO NEXT TEST

JUSE TEST &'S PARAMETERS AND STAR™ PROGRAM EXECLTION
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457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
. 481
482
483
484
485
486
L87
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503

EXAMPLE #7
DRIVE=1<CR>
TE?E;?/§8R> ;SELECT AND OPEN THE DATA TEST
R=1 / 1000<(CR> :DO 1000 JTERATION OF TEST PATTERN
FC=0 7 10<CR> ;@8 ON CYLINDER 10, TRACK 2, SECTOR 4
LC=822 / 10<(R>
1C=64 / O<CR>
FT=0 / 2<CR>
LT=4 / 2<CR>
IT=1 /7 <CR>
FT'=0 / 2<CR> :RMO5 PARAMETER
LT'=18 / 2«<(R> :RMOS PARAMETER
IT'=1 /7 <CR> :RMO5 PARAMETER
FS=0 / 4<CR>

LS=22 / 4<CR>
PAT=177777 7/ 400..<CR> ;RUN WITH PATTERN #8

EXAMPLE #8

DRIVE=1<(R> :USE THE SAME PARAMETERS AS IN EXAMPLE
TE?E;?/§8R> 47, BUT ALSO SPECIFY A DATA PATTERN (PAT #0,.
R=1000 /7 <CR>

C=10 /7 <CR>

0 7 <CR>

/ <CR>

/ <CR>

/ <CR>

/ <CR>

/ 2<CR> ;RMOS PARAME [ER

8 / 2<CR> :RMO5 PARAMETER
/ <CR> :RMOS5 PARAMETER

/ <CR>

/ <CR>

PAT=000400 7 4
WD1=165555 5

—.l—-lo

F
L
I
F
L
1
F
L
1
F
L

HH =« «)f h N O H

]
0
2
2
1
4
4

2 1 R b b B o e L Lo

01<CR> ;RUN WITH PATTERNS #8 & #0 (O0-OPERATOR INPUT)

1<C
;5;252<CR> ;FIRST WORD OF PATTERN O

Wwp2=133333 95..<CR> :SECOND WORD OF PATTERN 0
i<..> START EXECUTION
EXAMPLE #9
DRIVE=0,1,4<CR> STEST DRIVES 0.1, AND 4 IN SEQUENCE
TEST=0-5/<CR> *CHANGE TEST 5
TEST 0

R=10 / <CR>

FC=0 /7 <CR>

L(=822 / 1..<CR>  :(CHANGE LAST CYLINDER FROM 822 10 1

; START PROGRAM EXECUTION.

SEQ 001
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5.

5.2

SEQ OL"’L

SWITCH SETTINGS

OPERATIONAL SWITCH SETTINGS

IF THE PROGRAM [S BEING RUN ON A SWITCHLESS PROCESSOR THE PROGRAM
WILL DETERMINE THAT THE HARDWARE SWITCH REGISTER IS NOT PRESENT

AND WILL USE A 'SOFTWARE' SWITCH REGISTER. THF °'SOF TWARE® SWIT(H
REGISTER IS LOCATED AT LOCATION 176 . THE SETTINGS OF THE °'SOF TWARE'
SWITCHES ARE CONTROLLED THROUGH A KEYBOARD ROUTINE WHICH IS CALLED
BY TYPING A 'CONTROL G'. THE PROGRAM WILL RECOGNIZE THE °‘'CONTROL G'
AT ANY TIME EXCEPT WHEN THE PROGRAM IS IN KEYBOARD ENTRY MODE, OR

IS AT A HIGHER PRIORITY PROCESSING AN DRIVE INTERRUPT. THE °SOF TWARE'
SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER IN RESPONSE TO THE
PROMPT FROM THE SWITCH ENTRY ROUTINE:

'SWR = NNNNNN NEW ='

EACH TIME SWITCH SETTINGS ARE ENTERED, THE ENTIRE SWITCH REGISTER
IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT REQUIRED. 'RUBOUT'
éﬁ?TEﬁogL?g$ U' FUNCTJONS MAY BE USED TO CORRECT TYPING ERRORS DURING

ON PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE 'SOFTWARL® SWITCH
REGISTER MAY BE USED, IF THE PROGRAM FINDS ALL 1'S IN THE SWITCHES.
ALL SWITCH REGISTER REFERENCES WILL BE TO THE "SOFTWARE' REGISTER
AND THE PROCEDURES DESCRIBED ABOVE MUST BE FOLLOWED.

THE SWITCH SETTINGS ARE:

SW<15>=1 HALT ON ERROR

SW<14>=1 LOOP ON TEST

SW<13>=1 INHIBIT ERROR TYPEQUTS

SW<12>=1 TYPE TEST NUMBER

SW<11>=1 INHIBIT ITERATIONS

SW<10>=1 RING BELL ON ERROR

SW<09>=1 LOOP ON ERROR

SwW<08>=1 PRINT ERROR MESSAGE ON LINE PRINTER

SW<07>=1 READ 'C.SWR' SETTINGS FROM TTY

SW<06>=1 INHIBIT TIME REPORTS (TESTS 12-15)

SW<05>=1 REPORT ONE ERROR PER SECTOR (TESTS 16 & 17}
SW<04>=1 INHIBIT WRITES (TEST 20)

SW<Q3>=1 INHIBIT WRITE CHECKS (TEST 20)

SW<02>=1 INHIBIT READ AND SOF TWARE COMPARES (TEST 20)
SW<01>=1 INHIBIT SOF TWARE COMPARES (TEST 20)

SW<00>=1 PERFORM READ AFTER WRITE CHECK ERROR (TEST 20)

CONTROL SWITCH SETTINGS
THE CONTROL SWITCH SETTINGS ARE ENTERED THROUGH THE KEYBOARD.

TO ENTER THE CONTROL SWITCH SETTING MODE PLACE St'-07>=1
BEFORE PRESSING START. THEN UPON STARTING THE PROGRAM IT

WILL TYPE THE PRESENT CONTENTS OF THE CONTROL SWITCH REGISTER
(C.SWR) AND WAIT fOR THE NEW SETTING TO BE INPUT. THE INPUT
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6.1

6.1.

1

STRING MUST CONSIST OF 1 TO 6 OCTAL DIGITS, TWO PERIODS (..),
AND A CARRIAGE RETURN.

THE C.SWR SETTINGS ARE:

C.SWR<15>=0 WRITE PACK BEFORE TESTING (TEST16)

=1 INHIBIT WRITE PACK BEFORE TESTING (TEST16)
C.SWR<14>=0 NO STALL BETWEEN DRIVE FUNCTJONS

=1 STALL AFTER EVERY DRIVE FUNCTION
C.SWR<13>=) USE SPECIFIC STALL TIMES

=1 USE RANDOM STALL TIMES
€.SWR<12>=0 NO INCREMENTING STALLS IN TEST 4

=1 PERFORM INCREMENTING STALLS IN TEST 4
C.SWR<08>=0 DO IMPLIED SEEKS WITH DATA TRANSFERS

=1 DO EXPLICIT SEEKS BEFORE DATA TRANSFERS
C.SWR<07>=0 DO READ HEADER AND DATA COMMANDS IN TESTS 0-7

=1 DO EXPLICIT SEEK COMMANDS IN TESTS 0-7
C.SWR<06>=0 60 HZ POWER SOURCE

=1 50 HZ POWER SOURCE
C.SWR<05>=0 ALLOW SOF TWARE TIMEOUTS(ENABLE WATCHDOG TIMER)

=1 INHIBIT SOFTWARE TIMEOUTS(DISABLE WATCHDOG TIMER)
€ .SWR<00>=0 OPERATE IN 32. SECTOR (16 BIT) MODE

=1 OPERATE IN 30. SECTOR (18 BIT) MODE

THE DEFAULT CONDITION OF C.SWR<15:00>=0.
REFER TO 4.3.1 FOR C.SWR SELECTION

ERRORS

THERE ARE A NUMBER OF ERRORS THAT CAN OCCUR IN THIS PROGRAM.
WHEN AN ERROR IS ENCOUNTERED, THE CALL TO THE ERROR ROUTINE
1S MADE AND IF SW<13> IS NOT SET, AN ERROR MESSAGE PERTAINING
TO THE ERROR WILL BE TYPED. EACH ERROR TYPEQUT WILL CONTAIN
THE FOLLOWING:

1. AN ERROR MESSAGE
2. A DATA HtADER
3. A DATA STRING

REFER TO THE FOLLOWING SECTION FOR THE DIFFERENT ERRORS
THAT (AN OCCUR.

ERROR TYPES

THE ERRORS THAT OCCUR IN TH]S PROGRAM FALL INTO THREE
(3) CATEGORIES DEFINED AND EXPLAINED AS FOLLOWS:

DRIVER ERROR

THESE ERRORS WILL BE
THERE ARE TWO CLASSES
CAN NOT BE IDENTIFIED

ETECTED BY THE RH/RM DRIVER.
OF DRIVER ERRORS; THGSE THAT
IN A MANNER THAT ALLOWS THE

D

SEQ 0013
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6.1.3

6.2
6.2.1

6.2.¢

6.2.3

INFORMATION TO BE RETURNED TO A "TATA PARAMETER BLO(K''
(DPR) AND THOSE THAT (AN, THE FIRST (LASS WILL SE
REPORTED BY ERROR CALLS (EMT'S) 1-5 WITHIN THE DRIVER.
THE SECOND CLASS W]LL PASS THE ERROR (ODES TO THE
STATUS/ERROR WORD (DPB+16) OF THE PROPER DPB.
NON-FATAL ERRORS

THESE ERRORS WILL BE DJE TO 'DISK'' OR 'DATA'' FAJLURE
WH]CH WILL BE REPORTED AS THEY OCCUR, AFTER REPORT]
THE ERROR THE PROGRAM WILL CONTINUE TESTING.

FATA. ERRORS

THIS TYPE OF ERROR WILL BE THE RESULT OF ANY KIND
OF ERROR THAT [NHIBITS THE PROGRAM FROM TESTING THE DISK,

THIS ERROR WILL BE REPORTED WHEN 1T OTCURS, THEN THE PROGRAM
wilL ABORT THE TEST AND GO TO THE END OF PROGRAM.

£RROR RECOVERY

PRETEST ERROR

WHEN THIS TYPE OF ERROR CC(URS IT WwilLL BE REPORTED. THEN DEPENDING
ON HOW THE PROGRAM WAS STARTED IT WILL ASK FOR THE DRIVES AND
ADDRESSES FOR TESTING OR RETURN TO MONITOR.

NON-FATAL ERROR

WHEN THIS TYPE OF ERROR OCCURS IT Will BE REPORTED AND
THE PROGRAM WILL CONTINUE IN TEST.

FATAL ERROR

WHEN THIS TYPE OF ERROR OCCURS [T WiLL BE REPORTED. THE
PROGRAM WILL ABORT THE TEST AND GO TO THE END OF PROGRAM,

S
NG

RESTRICTIONS

VES IN EITHER 16 BIT MODE OR IN 18
TING OF °S.SWR<00>'. IF '(.SWR<OO>*
1S O, ALL OF THE DRIVES WILL BE TESTED IN 16 BIT MODE: IF '(.SwR<00>
IS 1, ALL OF THE DRIVES WILL BE TESTED IN 18 BIT MODE. THE PROGRAM
HAS NO PROVISIONS FOR TESTING DRIVES WITH INTERMIXED PACKS OR TESTING
BOTH 16 BJT MODE AND 18 BIT MODE DRIVES ON THE SAME SYSTEM,

ACT11 AUTOMATIC MODE ASSUMES 16 BIT MODE.

BEFORE THE PROGRAM IS STARTED, PROPERLY FORMATTED PACKS MUST BE MOUNTED
ON THE DRIVES WHICH WILL BE TESTED. THE PROGRAM ASSUMES A

PROPERLY FORMATTED PACK. THE FORMAT OF THE PACK IS NCT ALTERED

BY THE PROGRAM,

THE PROGRAM WILL TEST THE DRI
BIT MODE DEPENDING ON THE EET
LL

SEQG 0014
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8.1

8.2

8.3

MISCELLANEOUS

-y e e e die A i .

EXECUTION TiME

THE PROGRAM REVUUIRES APPROXIMATELY 26 MINUTES TO MAKE ONE PASS WTH
RM03/2 DRIVES AND APPROXIMATELY 35 MINUTES 10 A PASS WITH RMO5
DRIVES. TH]S ASSUMES THE DEFAULT TEST SEQUENCE (TESTS 0-10,12,13 ¢
15-20) AND DEFAULT TEST PARAMETERS,

STACK POINTER
THE STACK POINTER IS INITJALLY SET TO 1700.
TIMING TESTS (TESTS 12-15) FRINTOUTS

AT THE COMPLETION OF EACH OF THE TIMING TESTS THE TIME OF THE
MINIMUM SEEK, MAXIMUM SEEK, AND THE AVERAGE Of ALL OF THE
SEEKS PERFORMED ARE TYPED ON THE TTY, THE NUMBER OF SEEKS THAT
HAD TIMES BELOW THE MINIMUM TIME ALLOWED WILL BE TYPED ON

THE SAME LINE AS THE MINIMUM TIME. THE NUMBER ABOVE THE
MAXIMUM WILL BE TYPED ON THE SAME LINE AS THE MAXIMUM

TIME, AND THE TOTAL NUMBER OF SEEKS PERFORMED WILL BE ON THE
SAME LINE AS THE AVERAGE.

TIMING TOLERANCES
1. TEST 12 -~ ROTATIONAL SPEED TIMES
~~TIMES FOR RM0OS/3 DRIVES-~

60 HZ

MINIMUM=16340 US
MAX IMUM=17000 US
NOMINAL=16670 US

50 HZ

MINIMUM=16250 US
MAX IMUM=17090 US
NOMINAL=1667C LS

-=TIMES FOR RMO2 DRI vES~--

60 HZ

MINIMUM=24500 US
MAY IMUM=25500 US
NOMINAL =2500C US

50 HZ

MINIMUM=2%370 US
MAX JMUM=25630 US
NOMINAL=25000 L5

SEQ 00°%
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8.3.2.

2. TEST 13 -~ ONE CYLINDER SEEK TIMES
MAX IMUM=6000 US

3. TEST 14 -~ AVERAGE SEEK TIMING TEST (NOT DEFAULT)
MAX IMUM=30000 US
*» THERE ARE NO SPECIFICATIONS GIVEN FOR AN AVERAGE SEEK TIME
=+ ON THIS PARTICULAR DRIVE. THEREFORE, THIS TEST SHOULD BE
*» USED FOR REFERENCE ONLY.

4. TEST 15 -- MAXIMUM SEEK TIMES
MAXIMUM=55000 US
«*« THERE 1S NO SPECIFICATION GIVEN FOR THE MAXIMUM REVERSE
«« SEEK TIME ON THIS PAR:ICULAR DRIVE. THEREFORE, ANY REVERSE
«« SEEK TIMES ABOVE THE MAXIMUM TIME OF 55.0 MS WILL NOT BE
«» TYPED [N THE TIMING REPORT. HOWEVER, THE TIMING REPORT
wx WILL STILL TYPE THE MINIMUM, MAXIMUM AND AVERAGE TIMES
»» FOR THE REVERSE SEEKS. (SEE SECTION 8.3.2, EX. 2)

TIMING TESTS PRINTOUT EXAMPLES

EXAMPLE #1

ROTATIONAL SPEED TIMES
MIN=16670 US

MAX=16690 US

AVG=16680 US 10 SEARCHES TIMED

ALLOWABLE ROTATIONAL SPEED LIMITS FOR RMO5/3
MIN=16250 US
MAX=17090 US

ONE CYLINDER SEEK TIMES
* FORWARD

MIN=5350 US

MAX=6920 US

AVG=5550 US 821 SEEKS TIMED
» REVERSE

MIN=5140 US

MAX=5960 US

AYG=5430 US 822 SEEKS TIMED

ALLOWABLE ONE CYLINDER SEEK LIMIT
MAY=6000 US

AVERAGE SEEK TIMES
* FORWARD

MIN=27770 US

MAX=28640 US

AVG=28230 US 128 SEEKS TIMED
* REVERSE

*e
* e
LB

*e
[ & J
LR
*%
*e
*w

SEQG 00°¢
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SEQ 001
799 MIN=27990 US
800 MAX=28550 US .
gg; AVG=28220 US 128 SEEKS TIMED
803 ALLUWABLE AVERAGE TIME LIMIT
382 MAX=30000 US
806 MAXIMUM SEEK TIMES
807 + FORWARD
808 MIN=49990 JS
809 MAX=51980 US
810 AvG=51010 US 128 SEEKS TIMED
an + REVERSE
812 MIN=4(8120 US
a3 MAX=50650 US
g;g AVG=49340 US 128 SEEKS TIMED
816 ALLOWABLE MAXIMUM (FORWARD) SEEK TIME LIMIT
81?7 MAX=55000 uUS
818
819
820 EXAMPLE #2
82  eecscees==-
822
823 ROTATIONAL SPEED TIMES
824 MIN=16670 US
825 MAX=16690 US
ggg AV5G=16680 US 10 SEARCHES TIMED
828 ALLOWABLE ROTATIONAL SPEED LIMITS FOR RMQS/3
825 MIN=16250 US
gg? MAX=17090 US
832 ONE CYLINDER SEEK TIMES
833 * FORWARD
834 MIN=5470 US
835 MAX=7940 US 3 ABOVE THE MAXIMUM OF 6000 US
836 AVG=5830 US BZ21 SEEKS TIMED
837 » REVERSE ’
838 MIN=5040 US
839 MAX=5970 US
g:? AVG=5330 US 822 SEEKS TIMED
862 ALLOWABLE ONE CYLINDER SEEK LIMIT
gzz MAX=6000 US
845 AVERAGE SEEK TIMES
866 » FORWARD
847 MIN=29730 US
848 MAX=32620 US 73 ABOVF THE MAXIMUM OF 30000 US
849 AVG=29900 US 128 SEEKS TIMED
850 * REVERSE
851 MIN=28620
852 MAX=32230 US 108 ABOVE THE MAXIMUM OF 30000 US
gg} AVG=32800 US 128 SEEKS TIMED

855 ALLOWABLE AVERAGE TIME LIMIT
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SEQ 0018
5%2? MAX=30000 US
858 MAXIMUM SEEK TIMES
859 * FORWARD
860 MIN=57510 US
8¢’ MAX=57240 LIS 128 ABOVE THE MAXIMUM OF 55000 uS
867 AVG=57020 US 128 SEEKS TIMED
863 * REVERSE
8064 MIN=57050 US
865 MAX=57550 JS
%{7) AVG=57210 US 128 SEEKS TIMED
863 ALLOWABLE MAXIMUM (FORWARD) SEEK TIME _[M]T
869 MAX=55000 US
870
871
g;% 8.4 END OF TEST
876 WITH ALL SWITCHES ON A “0'" AN "END OF PASS'' MESSAGE wiLlL BE
375 TYPED AT THE COMPLETION OF TESTING A DRIVE AND THE "END OF TEST"
876 TYPEOQUT WILL OCCUR WHEN ALL DRIVES HAVE BEEN TESTED. ALSO, THt
877 END OF TEST COULD OCCUR ON A DRIVE, IF THE MAXIMUM ERROR t IMIT
g;g IN LOCATION 'ERMAX' IS EXCEEDED,
880
881 9. PRCGRAM DESCRIPTION
O,
884 THIS PROGRAM CONTAINS NINETEEN TESTS NUMBERED 0-22 IN OCTAL.
885 TESTS 0-7 £ 11 WiILL READ THE CYLINDER, TRACK, AND SECTOR INFORMATION
886 FROM THE HEADER, USING A 'READ HEADER AND DATA'' COMMAND, AND
88/ THEN CHECK THE INFORMATION FOR VALIDITY. THUS, INSURING
888 THE SEEK OPERATION FUNCTIONS PROPERLY. TESTS 12-15 wWILL MEASURE
889 THE ROTATIONAL SPEED, THE ONE CYLINDER SEEK, THE AVERAGE SEEK
890 AND THE MAXIMUM SEEK TIMES TO ENSURE THEY ARE ALL WITHIN THE
891 TOLERANCES ALLOWED. TEST 16 AND 17 ENSURES THE SECTOR AND
892 TRACK ADDRESSING CIRCUITRY WORKS PROPERLY. TEST 20 VERIFIES
893 THE DATA STORAGE AND RETRIEVAL CAPABILITIES ARE FNCTIONAL .
894 AND TEST 21 WILL STRESS AND CHECK THE READ/WRITE AND SERVO
ggg SYSTEMS.
897 THE PROGRAM WILL START BY [DENTIFING ITSELF AND DETERMINING ALL
898 DRIVES THAT ARE AVAILABLE FOR TESTING. THEN BEGINNING WlTH
899 THE LOWEST NUMERICAL DRIVE AND PROCEEDING IN SEQUENTIAL ORDER.
900 ALL OF THE DRIVES WILL BE TESTED. ONE PASS THROUGH THE TEST
901 SEQUENCE (TESTS 0-10,12-20) WILL BE PERFORMED ON EACH DRIVE BEFORE
902 MOVING TO THE NEYT DRIVE IN SEQUENCE. DRIVE TO BE
903 TESTED wiLL BE TYPED AT THE BEGINNING OF EACH PASS, AN "END
904 OF PASS'' MESSAGE WILL BE TYPED AT THE COMPLETION OF EA(H PASS,
905 AND AN "END OF TEST'' MESSAGE WILL BE TYPED AFTER TESTING ALL
gg? DRIVES.
908 REFER TO THE FOLLOWING SECTIONS FOR DETAILED DESCRIPTIONS
gt'_)‘g OF EACH TEST.
911 9. TEST O - RECAL/RANDOM SEEX TEST
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9.2

9.3

9.4

THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A RECALIBRATE (OMMAND
AND THEN SEEK TO A RANDOM CYL INDER BETWEEN "¥(°' AND "1, AT
THE COMPLETION OF BOTH COMMANDS, STATUS INDICATORS ARE (HE(KED
TO ENSURE THAT NO ERRORS OCCURRED.

THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

R - 200
F( - 0
LC - 822
Fr - 0
Fre - 0
FS - 0

TEST 1 - SEEK/SEEK TEST

THIS TEST WILL CAUSE THE DRIVE TO EXECUTE A FORWARD SEEK
CYCLE YO 'LC'', *LT", "LS"" FOLLOWED BY A REVERSE SEEK (Y(LE TO
RO, VFT', "FS'. AT THE COMPLETION OF EACH SEEK, THE PROPER
INDICATORS ARE EXAMINED TO ENSURE PROPER OPERATION.

THE PARAMETERS USED BY THE TESY ARE GIVEN BELOW:

R - 100
r - 0
LC - 256
IC - 0
FT - 0
LY - 0
FT° - 0
LT - 0
FS - 0
LS - 0
TEST 2 - INCREMENTAL SEEK TEST .

THIS TEST WILL COMMAND FORWARD SEEK CYCLES TO ADVANCE THE
CYLINDER ADDRESS FROM "F('° TO 'LC'' BY THE INCREMENT “'IC”
WHEN THE RESULTANT CYLINDER ADDRESS (NC) EXCEEDS

"LC°" REVERSE SEEK CYCLES ARE INITIATED; STARTING

AT THE LAST LEGAL ‘NC'' AND DECREMENTING BY '‘IC""

UNTIL 'NC'° S LESS THAN "¥('". AT THE (OMPLETION OF EA(H
SEEK COMMAND THE PROPER INDICATORS ARE EXAMINED TO
ENSURE PROPER OPERATION.

THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

R - 1
FC - 0
LC - 822
IC - 1
FT - 0
FI° - 0
FS - 0

TEST 3 - STEPPING StEK TEST
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%.5

9.6

9.7

THIS TEST WILL COMMAND SEEK CYCLES TO CYLINDER 0,1,2,4,
8,16,32,64,128,256 AND 512, AT THE COMPLETION OF EACH SEEK
COMMAND THE PROPER INDICATORS ARE EXAMINED TO VERIFY PROPER

OPERATION.
THE PARAMETERS USED BY THE TEST ARE GIVEN BELOW:

R - 8
FC - 0
LC - 512
IC - 1
FT - 0
FT* - 0
FS - 0
TEST & - OSCILLATING SEEK TEST

THIS TEST WILL COMMAND SEEK CYCLES FROM "FC'" TO 'NC'° AND BACK

TO "FC''. 'NC'' STARTS AT "F('' AND INCREMENTS BY ''IC'" UP TO CYLINDER
"LC’', THEN IS DECREMENTED BY ‘'IC"' BACK TO CYLINDER "¥(''. AT THE
COMPLETION OF EVERY SEEK COMMAND THE FROPER INDICATORS ARE
EXAMINED TO ENSURE PROPER OPERATION.

THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

R - 1
FC - 0
LC -~ 822
IC - 1
FT - 0
FT* - 0
FS - 0
TEST £ - CONVERGING/D]VERGING SEEK TEST

THIS TEST WILL CAUSE THE DRIVE TO EXECUTE FORWARD AND REVERSE
SEEKS FROM "NC1'" AND "NC2'' RESPECTIVELY, 'NC1'" WILL BE INCREMENTED
BY “"IC'" AND ‘NC2'' WILL BE DECREMENTED BY "'IC'® UNTIL 'NC1'" IS
GREATER THAN THE INITJAL VALUE OF ‘NC2'' AND 'N(CZ2'° IS

LESS THAN THE INITIAL VALUE OF 'NC1''. AT THE COMPLETION OF

EACH SEEK COMMAND THE PROPER INDICATORS ARE EXAMINED TO

ENSURE PROPER OPERATION. “NC1'° AND "NCZ'' DEFAULT TO

“FC'" AND 'L('" RESPECTIVELY.

THE FOLLOWING PARAMETERS ARE USED BY THE TEST:

R - 1
FC - 0
LC - 822
IC - 1
FT - 0
FT! - 0
FS - 0

TEST 6 = SERVO ADDRESSING LOGIC NOISE GENERATOR TEST
IN THIS TEST A SEEK IS DONE TO CyL "NC'' THEN A SEEK 'O

SEC 0020



CIRMVB) RMDS/3/72 EXT'D DR TST

1027
1028
1029
1030
1031

1032
1033
1034
1035
1036
1037
1038
1039
1040
1041

1042
1043
1044
1045

1046
1047
1048
1049
1050
1051

1052
1053
1054
1055

1083

I 2
MACRO v04.00 4~APR-81 11:57:12 PAGE 3-