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1.0 ABSTRACT

THIS PROGRAM PERFORMS PART 1 OF THE RKO6/RK06-RKO7 SUBSYSTEM VERIFICATION
TESTS, WHICH PROVIDE A FUNCTIONAL SHAKECOWN OF THE ENTIRE SUBSYSTEM,
INCLUDING THE UNIBUS INTERFACE AND ACCESS TO MAIN MEMORY. THE TESTING

IN PART 1 EMPLOYS WORST=CASE SITUATIONS INVOLVING MECHANICAL
POSITIONING, DISK ADDRESSING AND DATA TRANSFER. IN ADDITION,
MEASUREMENTS ARE MADE PERTAINING TO DRIVE OPERATIONAL TIMING.

WITHIN THE VARIOUS SUBSYSTEM TESTS, EMPHASIS IS GIVEN TO USEFUL SCOPE
LOOPS AND OPERATOR SPECIFICATION OF TEST PARAMETER VALUES. AT THE
ngéNNNG OF TESTING, THE FOLLOWING OPTIONS MAY BE SPECIFIED BY THE

RK611 REGISTER ADDRESS
RK06/07 VECTOR ADDRESS
RK06/07 PRIORITY LEVEL
DRIVE(S) TO BE TESTED

TEST(S) TO BE RUN

NUMBER OF TEST ITERATIONS
DISK ADDRESS LIMITS

DISK ADDRESS INCREMENTS

DATA PATTERNS USED

PHYSICAL MEMORY ADDRESS ON DATA TRANSFERS
WORD COUNT ON DATA TRANSFERS
STALL TIME BETWEEN OPERATIONS

IN ADDITION, STANDARD SWITCH REGISTER OPTIONS ARE PROVIDED, FOR A
VARIETY OF PROGRAM LOOPING, RUNNING, AND REPORTING MODES. .

ERRORS WILL BE REPORTED AS THEY OCCUR. THE REPORT WILL INCLUDE A TEST
NUMBER AND DESCRIPTION, CURRENT AND PREVIOUS OPERATIONS, GOOD AND BAD
TEST DATA, AND APPLICABLE DEVICE REGISTER CONTENTS.

2.0 HARDWARE REQUIREMENTS

THE FOLLOWING HARDWARE IS REQUIRED TO RUN PART 1 OF THE SUBSYSTEM
VERIFICATION TESTS:

PDP-11/04,(05,10 MFG. ONLY),20,34,35,40,45,50,70 OR PDQ

16 K MEMORY

CONSOLE TELETYPE

KW11-L OR KW11-P CLOCK

RK06/07 UNIBUS CONTROLLER (RK611)

1 70 8 RK06/07 DRIVES

1 70 8 RK06/07 DISK CARTRIDGES (FORMATTED IN 20 OR 22 SECTOR FORMAT)

NOTE

IF NEITHER Kwi1l-L OR P  (CLOCK IS
PROVIDED, THE TIMING TESTS IN SECTION

SEQ 0004
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%10

1"

21%

21 9.2 WILL BE BYPASSED, AND A MESSAGE WILL

214 INFORM THE OPERATOR.

215

216

217

%}3 3.0 PRELIMINARY PROGRAM REQUIREMENTS

220 BEFORE RUNNING THE SUBSYSTEM VERIFICATION PROGRAM, THE Rk611
221 CINTROLLER DIAGNOSTIC (CZR6A THRU DZRGE AND CZR6K) AND RK06
222 DRIVE DIAGNOSTIC (CZR6H THRU CZR6J) SHOULD FIRST BE RUN, TO
%%2 RESOLVE BASIC, SOLID MARDWARE FAULTS.

225

226

gg; 4.0 GENERAL PROGRAM CONSIDERATIONS

229

230

%gg 4.1 SYSMAC

233 THIS PROGRAM USES PORTIONS OFf THE SYSMAC DIAGNOSTIC SYSTEM MACRO
234 PACKAGE .

235

236

237

238 4.2 XXDP

THIS PROGRAM MAY BE LOADED UNDER XXDP. SUBSYSTEM TESTS 1-21 MAY BE
RUN IN CHAIN OR DUMP MODE, BUT DUAL-ACCESS TEST 22 MAY ONLY BE RUN IN

oo NN
st w
VIS W = OO

DUMP MODE.
g:g 4&.2.1 CHAIN MODE
248 THIS PROGRAM IS DESIGNED TO BE RUN IN THE DEFAULT MODE WHEN CHAINED
r Ly UNDER XXDP. THUS, INPUT DIALOGUE IS BYPASSED, AND RKO6 UNIBUS ADDRESS
250 AND INTERRUPT VECTOR ARE DEFAULTED TO STANDARD VALUES. ALL DRIVES
251 PRESENT AND READY WILL BE TESTED WITH THE EXCEPTION OF DRIVE 0, IF THE
gg% RKO6 CONTAINS THE XXDP MEDIUM.
254
255
%g? 4.2.2 DUMP MODE
258 THE PROGRAM CAN BE RUN IN DUMP MODE, WITH OR WITHOUT DEFAULT
259 PARAMETERS. DRIVE O MAY BE TESTED, BUT IF IT CONTAINS THE XXDP
260 MEDIUM, THE OPERATOR MUST REPLACE THE XXDP PACK WITH A FORMATTED
261 SCRATCH PACK PRIOR TO TESTING. A MESSAGE WILL INFORM THE OPERATOR

262 WHEN THIS IS NECESSARY,
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4.3 ACT/APT

THE PROGRAM IS COMPATIBLE WITH ACT/APT CONVENTIONS.  SUBSYSTEM TESTS
1=21 MAY BE RUN [N AUTOMATIC OR DUMP MODE.

4.3.1 AUTOMATIC MODE
THE PROGRAM PROVIDES FOR AUTOMATIC APT/ACT OPERATION. IN THIS MODE,

PARAMETERS REVERT TO DEFAULT VALUES, AND ALL DRIVES WHICH ARE PRESENT
AND READY ARE TESTED.

4.3.2 DUMP MODE

IN DUMP MODE, PARAMETERS MAY BE INPUT, OR DEFAULTED, AND SUBSYSTEM
TESTS 1=21 OR DUAL=-ACCESS DATA TEST 26 MAY BE RUN.

4.3.3 APT ETABLE DEFINITIONS

THE FOLLOWING DEFINITIONS ARE VALID FOR SPEC
TABLE (ETABLE) ENTRIES, VIA THE APT UTILITY

1. SOFTWARE ENVIRONMENT
=1 IF APT SCRIPT MODE
=0 IF STANDALONE MODE

2. ENVIRONMENT MODE BYTE

IFYING APT ENVIRONMENTAL
PROGRAMS :

BIT 7 =1 ETABLE DOES SIZING
= 0 PROGRAM DOES SIZING

BIT 6 =1 SPOOL MESSAGES TO APT IF SCRIPT MODE
=0 DON'T SPOOL TO APT

BIT 5 =1 SUPPRESS CONSOLE OQUTPUT
= 0 ALLOW CONSOLE OUTPUT

BITS 4=0  NOT USED

3. SWITCH 1 (SOFTWARE SWITCH REGISTER)

IF ENVIRONMENT MODE BIT 7 (SIZING BIT) IS SET TO 1, THE SOF TWARE
SWITCH REGISTER WILL BE USED, INSTEAD OF THE HARDWARE CONSOLE
SWITCH REGISTER. REGARDLESS OF WHICH ONE IS WUSED, ALL BITS
DEFINED IN SECTION 6.2 (SWITCH REGISTER OPTIONS) MAY BE USED WHEN
RUNNING IN STANDALONE MODE.

IN APT SCRIPT MODE, HOWEVER, BIT 14 (LOOP ON TEST) MUST ALWAYS BE

SET 10 0.
&. SWITCH 2 (USER SWITCH REGISTER)
NOT USED

5. MEMORY TYPES 1-4 AND MAX MEMORY ADDRESSES

SEQ 0006
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NOT USED

6. INTERRUPT VECTOR 1
USED WHEN ENVIRONMENT MODE BIT 7

7. BUS PRIORITY 1
USED WHEN ENVIRONMENT MODE BIT 7

8. INTERRUPT VECTOR 2
NOT USED

9. BUS PRIORITY 2
NOT USED

10. BASE ADDRESS
USED WHEN ENVIRONMENT MODE BIT 7

11. DEVICE MAP

USED WHEN ENVIRONMENT MODE BIT 7 = 1. EACH BIT SET T0 1 IN BITS
0-7 WILL SELECT THE CORRESPONDING DRIVE TO BE TESTED.

BITS 8-15 ARE NOT USED.

12. REMAINING ETABLE ENTRIES ARE NOT USED.

1. DEFAULT = 210

n
N

1. DEFAULT

1. DEFAULT = 177440

4.4 DUAL=-ACCESS

THIS PROGRAM IS DESIGNED TO UTILIZE DUAL-ACCESS IN TEST 22 ONLY
(DUAL-ACCESS DATA TEST = SEE SECTION 9.6). FOR THE PURPOSES OF ALL
OTHER TESTS (1-21). THE OPERATOR MUST GUARANTEE THAT THERE IS NO
INTERFERENCE FROM THE UNUSED PORT. IF FAILURES ARE ENCOUNTERED IN
TESTS 1-21 DUE TO INTERFERENCE FROM THE OTHER PORT, THE OPERATOR IS
ADVISED TO SWITCH THAT PORT OFF=-LINE AND RE-RUN THE TESTS.

4.5 MEMORY MANAGEMENT

THIS PROGRAM SUPPORTS MEMORY MANAGEMENT OPTIONS KT11C,D AND PODP11/70,
FOR THE PURPOSES OF TESTS 21 AND 22 ONLY. IN THESE TESTS, NPR
TRANSFERS BETWEEN THE RKO6 AND ANY SPECIFIED PHYSICAL MEMORY ABOVE THE
PROGRAM, ARE PERFORMED, DURING READ/WRITE TESTING. (NOTE - TESTS 21
AND 22 ALSO SUPPORT 22-BIT ADDRESSING AND THE UNIBUS MAP, IFf
INSTALLED).. IN ALL OTHER TESTS, MEMORY MANAGEMENT IS DISABLED.

4.6 MEMORY PARITY CHECK

IF THE MEMORY PARITY CHECK OPTION IS AVAILABLE ON THE SYSTEM, ALL
TESTING IS DONE WITH PARITY CHECK ENABLED. PARITY ERRORS ARE
REPORTED, AND TESTING IS ABORTED, UNLESS THE BYTE LABELED MEMABT WAS

SEQ 0007
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375
376
377
%;% PREVIOUSLY LOADED WITH A NON-ZERO VALUE.
380
381
gg% 4.7 BAD SECTORS
384 ACCORDING TO A CONTROL SWITCH OPTION (SEE SECTION 8.2.4.2 ) THE BAD
385 SECTOR FILE ON EACH DRIVE TO BE TESTED IS TYPED AT THE CONSOLE PRIOR
386 19 TESTING. ALL DATA ERRORS OCCURRING IN THE PROGRAM ARE MASKED OUT
387 1¥ THEY OCCUR ON SECTORS DESIGNATED AS BAD (BY EITHER FACTORY OR
388 SOF TWARE ) ,
389
390
391
;3% 4.8 EXECUTION TIME
394 EXECUTION TIME IS DEPENDENT UPON PARAMETERS INPUT BY THE OPERATOR
395 (SUCH AS STALL TIME OR ITERATION COUNT), AND TO A LESSER DEGREE, UPON
396 THE PROCESSOR. HOWEVER, THE ''AVERAGE'' TIME REQUIRED TO RUN A
397 ; QUICK=VERIFICATION (FIRST PASS) IS 14 MINUTES PER DRIVE. A SUBSEQUENT
398 PASS WITH PARAMETERS DEFAULTED REQUIRES 21 MINUTES PER DRIVE.
233 NOTE: TIMES ARE APPROX. DOUBLED FOR RKO7 TESTING.
4«01
402
282 5.0 PROGRAM LOADING
405 THE PROGRAM CAN BE LOADED FROM PAPER TAPE USING THE ABSOLUTE LOADER OR
289 FROM ANY MEDIA SUPPORTED BY XXDP.
408
409
2}? 6.0 STARTING PROCEDURE
412
613
2}; 6.1 STARTING ADDRESSES
416 200 NORMAL STARTING ADDRESS OF TESTS 1-21 (PARAMETERS DEFAULTED)
17 204 SELECT OPERATING PARAMETERS,RK06/07 UNIBUS ADDR. AND INTERRUPT
418 VECTOR FOR TESTS 1-21
253 220 DUAL=-ACCESS DATA TEST 22 START ADDRESS
621
422
252 6.2 SWITCH REGISTER OPTIONS USED
425 THIS PROGRAM IS DESIGNED TO ALLOW THE USE OF THE HARDWARE SWITCH
426 REGISTER IF PRESENT, OR THE SYSMAC-SUPPORTED SOF TWARE SWITCH REGISTER
427 (IF HARDWARE SWR IS NOT PRESENT OR IS SET TO ALL ONES). IN EITHER
428 CASE, THE FOLLOWING OPTIONS ARE IMPLEMENTED WHEN THE APPROPRIATE BITS
2%8 ARE SET T0 1:
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HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR REPORTS

REPORT DESCRIPTION ONLY, ON ERRORS

INHIBIT ITERATIONS

BELL ON ERROR

LOOP ON ERROR

APPLY RANDOM STALL BETWEEN OPERATIONS

DO EXPLICIT SEEKS IN TESTS 1-12

06 REPORT ONE ERROR PER TRANSFER IN TESTS 17,21
05 INHIBIT WRITES IN TEST 21

04 INHIBIT WRITE CHECKS IN TEST 21

03 INHIBIT READS AND SOF TWARE COMPARES IN TEST 21
02 INHIBIT SOF TWARE COMPARES IN TEST 21

01 READ AFTER A WRITE CHECK ERROR IN TEST 21

00 REPORT ALL SOF TWARE COMPARE ERRORS IN TESTS 17,21

OO = b e d
N OO —=NWwWEHswW

NOTE

FOR ADDITIONAL PROGRAM CONTROL OPTIONS,
SEE DESCRIPTION OF CONTROL SWITCH WORD
(CS), SECTION 8.2.4.2.

7.0 OPERATOR ACTION

LOAD PROGRAM INTO MEMORY (SEE SECTION 5.0)

LOAD A FORMATTED PACK ON EACH DRIVE TO BE TESTED.

ggé#ﬁ DRIVE (S) TO ONLINE STATE, WRITE ENABLED, AND LOCKED ON
LOAD THE DESIRED STARTING ADDRESS (SEE SECTION 6.1)

SET SWITCHES IF DESIRED (SEE SECTION 6.2)

PRESS START OR GIVE APPROPRIATE MONITOR START COMMAND.

(o AN P R —
« e « s

8.0 PROGRAM ACTION

8.1 DESCRIPTION OF OPERATING PARAMETERS

'FTER THE PROGRAM IS STARTED, IT TYPES ITS IDENTIFICATION, AS
FOLLOWS: '‘CZR6MD RK611/RK06-RKO? SUBSYSTEM VERIFICATION: PART 1.’
FOLLOWED BY: ‘'LAST PHYS MEM ADR=XXXXXXXX''. THEN, EITHER THE TESTS
BEGIN EXECUTION WITH DEFAULT PARAMETERS, OR AN OPERATOR INTERACTIVE
MODE IS ENTERED (SEE STARTING ADDRESSES, SECTION 6.1). IN THIS MODE
OPERATING PARAMETERS MAY BE LISTED OR ALTERED BY VARIOUS MEANS. ALL
PARAMETERS ARE TREATED AS OCTAL NUMBERS, AND THE PARAMETER LIST IS

——— e ——— e —y

SEQ 0010
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SHARED AMONG THE TESTS.

THE FOLLOWING IS THE LIST OF OPERATING PARAMETERS, (WHICH APPLY TO THE
CURRENT SELECTION OF DRIVES AND TESTS). AFTER EACH, IS INDICATED THE
VALID RANGE OF VALUES FOR THAT PARAMETER (IN OCTAL), AND ITS DEFAULT

VALUE.

ALL PARAMETERS ARE ENTERED AS OCTAL NUMBERS, AND THE PARAMETER

MNEMONICS SHOWN ARE THOSE USED BY THE PROGRAM.

FC

LC

IC

F1

LT

IT

S0

S1

52

$3

IS

PT

(83

Wl

FIRST CYLINDER ADDRESS IN TESTS WHICH ARE DONE OVER A
RANGE OF CYLINDERS, FC=0-631, DEFAULT=0

LAST CYLINDER ADDRESS IN TESTS WHICH ARE DONE OVER A
RANGE OF CYLINDERS, LC=0-632, DEFAULT=632

CYLINDER INCREMENT VALUE IN TESTS WHICH STEP THROUGH
CYLINDER ADDRESSES, I1C=1-632, DEFAULT=1

FIRST TRACK ADDRESS IN TESTS WHICH ARE DONE OVER A
RANGE OF TRACKS, FT=0-2, DEFAULT=0

LAST TRACK ADDRESS IN TESTS WHICH ARE DONE OVER A RANGE
OF TRACKS, LT=0-2, DEFAULT=2

TRACK INCREMENT VALUE IN TESTS WHICH ARE DONE OVER A
RANGE OF TRACKS, IT=1-2, DEFAULT=1

FIRST SECTOR ADDRESS IN TESTS WHICH ARE DONE OVER A
RANGE OF SECTORS, USED ON ANY DRIVE WHICH HAS A
20-SECTOR FORMATTED CARTRIDGE. S0=0-23, DEFAULT=0

LAST SECTOR ADDRESS IN TESTS WHICH ARE DONE OVER A
RANGE OF SECTORS, USED ON ANY DRIVE WHICH HAS A
20-SECTOR FORMATTED CARTRIDGE. $1=0-23, DEFAULT=23

FIRST SECTOR ADDRESS IN TESTS WHICH ARE DONE OVER
RANGE OF SECTORS, USED ON ANY DRIVE WHICH HAS
22-SECTOR FORMATTED CARTRIDGE. $2=0-25, DEFAULT=0

LAST SECTOR ADDRESS IN TESTS WHICH ARE DONE OVER A
RANGE OF SECTORS, USED ON ANY DRIVE WHICH HAS A
22-SECTOR FORMATTED CARTRIDGE. $3=0-25, DEFAULT=25

SECTOR INCREMENT VALUE IN TESTS WHICH ARE DONE OVER A
RANGE OF SECTORS, 1S=1-25, DEFAULT=1

DATA PATTERN SELECT WORD (SEE SECTION 8.2.4.1 FOR
DETAILS) PT=0-177777, DEFAULT=0

CONTROL SWITCH WORD (SEE SECTION 8.2.4.2 FOR DETAILS)
€$=0-000070, DEFAULT=0

WORD COUNT (NO. OF WORDS) USED IN DISK READ, WRITE, OR
WRITE CHECK COMMANDS 1IN DATA TEST 20 , w(=0-177%77,

> >

SEQ 00N
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544
28
547 DEFAULT=MAXIMUM BUFFER AVAILABLE, WC=0 IS INTERPRETED
223 AS 65,536 WORDS
550 MA PHYSICAL MEMORY ADDRESS (STARTING ADDRESS OF DATA
551 BUFFER) USED ON ALL DATA TRANSFERS IN TESTS 21, 22. MA
552 MAY BE GREATER THAN OR EQUAL TO ADDRESS OF RWBUF (NOT
553 EXCEEDING AVAILABLE MEMORY ON THE SYSTEM).
ggg DEFAULT = ADDRESS OF RWBUF.
556 ST NUMBER OF UNIT STALL TIMES WITH WHICH TO STALL (DELAY)
ggg BETWEEN RK0O6 COMMANDS
gzz SM MAXIMUM NUMBER OF UNIT STALL TIMES USED IN TEST 12 ONLY
2
ggz B.2 SELECTION OF OPERATING PARAMETERS (ADDRESS 204 START)
565
566
gg; 8.2.1 DRIVE SELECTION
569 AFTER AN ADDRESS 204 START, THE PROGRAM INDICATES INPUT MODE BY TYPING
570 “PARAMETER INPUT MODE''. THEN, THE RK611 REGISTER ADDRESS, RkO6 VECTOR
571 ADDRESS, AND RKO6 PRIORITY ARE OPENED FOR POSSIBLE MODIFICATION AS
2;% FOLLOWS:
574 RK06=07 BUS ADR = 177440 NEW=(TYPE NEW VALUE HERE)
575 RK06-07 VEC ADR = 210 NEW=(TYPE NEW VALUE HERE)
g;g RK06=07 PRIORITY = S NEW=(TYPE NEW VALUE HERE)
578 NEXT THE PROGRAM TYPES THE NUMBER(S) OF THE CURRENT DRIVES UNDER TEST,
579 FOLLOWED BY A (*) ON THE NEXT LINE TO REQUEST NEW DRIVE NUMBERS. FOR
gg? EXAMPLE :
gg% PARAMETER INPUT MODE
584 DRIVE(S)=0,1,2,4,7
ggg « (INPUT, IF ANY, GOES HERE)
587 THE OPERATOR TYPES THE NEW NUMBERS (SEPARATED BY COMMAS) PLUS <CR> OR
588 SIMPLY <CR> TO LEAVE THEM UNCHANGED. IF HE ENTERS DRIVE NUMBERS,
589 THESE DRIVES ARE THEN CHECKED FOR VALID STATUS BY THE PROGRAM, AND ALL
590 THOSE TYPED WHICH ARE ACCEPTABLE WILL NOW BE LISTED AS BEFORE. THE
591 OPERATOR MAY MANUALLY RECONFIGURE THE DRIVES AND TYPE 1IN NEW DRIVE
592 NUMBERS, AND THESE WILL BE CHECKED AND TYPED, UNTIL THE OPERATOR
;gz FINALLY TYPES JUST <CR>,
595 ON INITIAL ENTRY FROM ADDRESS 204, THE DRIVES WHICH ARE LISTED ARE ALL
596 THOSE ON THE SUBSYSTEM WHICH ARE ON-LINE, READY, WRITE-ENABLED, AND
597 LOADED WITH A CARTRIDGE OTHER THAN AN ALIGNMENTY PACK. (THIS IS THE
598 DEFAULT DRIVE SELECTION FOR ADDRESS 200 START). ON ALL OTHER ENTRIES

599 TO THE DRIVE SELECTION ROUTINE (VIA <*C> AS DESCRIBED IN SECTIONS
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8.2.2.5 AND 8.2.3.6) THE PROGRAM FIRST TYPES:

TO TEST AL DRIVES TYPE ''A''<CR>, ELSE <CR>
* (CHARACTER GOES HERE)

NEXT, THE DRIVES ARE LISTED AS SHOWN ABOVE. IF (A) IS TYPED, ALL
AVAILABLE DRIVES WILL BE LISTED, AND IF NOT, THE PREVIOUS SELECTION OF
DRIVES WILL BE LISTED.

8.2.2 TEST SELECTION

WHEN THE OPERATOR FINALLY TYPES JUST <CR> IN RESPONSE TO THE DRIVE
REQUEST, THE PROGRAM ENTERS THE TEST INPUT ROUTINE. THE FOLLOWING
INSTRUCTIVE LINES ARE TYPED :

L = LIST TESTS
C = CHANGE TESTS
I = INPUT PARAMETERS AND RUN TESTS

THEN, THE FOLLOWING REQUEST IS MADE :

ENTER L,C, OR |
* (CHARACTER GOES HERE)

THE OPERATOR TYPES THE DESIRED CHARACTER PLUS <CR>.

8.2.2.1 LIST TESTS, (L)

IF (L) IS TYPED, THE PROGRAM TYPES THE CURRENT DESIRED TEST LIST, AS
FOLLOWS :

TE?Y ITERATIONS

0
2 177777
3 400
4 25
ETC.

THE ITERATION NUMBER IS THE NUMBER OF TIMES THE TEST WILL BE RUN_ ON
THIS PASS, AND IT MUST BE BETWEEN O AND 177777. IF IT IS ZERO, THAT
TEST WILL NOT BE RUN. ON THE FIRST TIME THROUGH, ALL TESTS ARE LISTED
WITH DEFAULT ITERATIONS. THE LIST OF DEFAULT ITERATION NUMBERS BEGINS
AT ADDRESS "DFLTST'', AND CAN BE ALTERED IN CORE.

WHEN THE LIST IS COMPLEVED, THE PROGRAM RETURNS TO TYPE : ''ENTER L.C,
OR ['" AGAIN.

SEQ 0013
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8.2.2.2 (HANGE TESIS.I(C)

IF (C) 1S TYPED, THE PROGRAM THEN ASKS: ''TO DEFAULT TESTS TYPE D<CR>,
ELSE <CR>'. IF JUST <CR> 1S TYPED, THE PROGRAM SEQUENTIALLY OPENS
EACH TEST FOR POSSIBLE ALTERATION OF THE ITERATION NUMBER. EACH TEST
IS OPENED AND A NEW LINE IS TYPED, GIVING THE TEST NO. AND ITER. NO.
IN OCTAL, FOLLOWED BY (*) ON THE SAME LINE. FOR EXAMPLE :

TeST ITERATIONS
0 0 « (INPUT, IF ANY, GOES HERE)

THE OPERATOR THEN TYPES THE NEW VALUE PLUS <CR>, OR JUST <CR> TO LEAVE
IT UNCHANGED. IF THME OPERATOR TYPES A NUMBER FOLLOWED BY <!>
(EXCLAMATION POINT) THE NUMBER JUST ENTERED WILL BE LOADED INTO THE

ITERATION TABLE FOR ALL REMAINING TESTS. AFTER ALL TESTS MAVE BEEN
OPENED, THE PROGRAM RETURNS TO TYPE : "ENTER L,C, OR I'' AGAIN.

8.2.2.3 INPUT PARAMETERS AND RUN TESTS, (1)
IF (1) IS TYPED, THE PROGRAM ENTERS THF PARAMETER LIST ALTERATION

ROUTINE, DESCRIBED IN SECTION 8.2.3, IN wHICH OPERATING PARAMETERS MAY
BE INPUT, AND TESTING BEGUN.

8.2.2.4 CONTROL Z (*Z) FUNCTION

IF THE OPERATOR WISHES TO EXIT AT ANY TIME FROM L OR C MODE, AND
RETURN TO SELECT A NEW MODE (L,C, OR I), CONTROL Z (*Z) MAY BE TYPED.

8.2.2.5 CONTROL C (*C) FUNCTION

IF THE OPERATOR WISHES TO TERMINATE L,C, OR I MODE, AND RETURN TO
REQUEST NEW DRIVES AND TESTS, CONTROL C (*C) MAY BE TYPED.

8.2.3 PARAMETER LIST ALTERATION
THE PROGRAM NEXT TYPES THE FOLLOWING INSTRUCTIVE LINES:

T = TYPE LIST
0 = OPEN LIST

S = SET INDIVIDUAL PARAM,
R = RUN TESTS

ENTER 1,0,5, OR R

+ (CHARACTER GOES MERE)

THE OPERATOR TYPES THE DESIRED CHARACTER PLUS <(R>.

SEQ 0014
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8.2.3.1 TYPE LIST, ()

IF (T) IS TYPED, THE PROGRAM TYPES THE CURRENT PARAMETER LIST, AS
FOLLOWS:

FC = XXXXXX
LC = XXXXXX
ETC.

WHEN THE LIST IS COMPLETED, THE PROGRAM RETURNS TO TYPE "ENTER T1,0,S,
CR R'' AGAIN.

8.2.3.2 OPEN LIST, (O)

IF (0) IS TYPED THE PROGRAM THEN ASKS: ''TO DEFAULT ALL PARAMETERS
TYPE D<CR>, ELSE<CR>.'" IF JUST <CR> IS TYPED, THE PROGRAM SEQUENTIALLY
OPENS EACH OPERATING PARAMETER IN THE LIST FOR ALTERATION (IN THE
ORDER SHOWN IN SECTION 8.1). EACH PARAMETER IS OPENED AND A NEW LINE
IS TYPED, GIVING THE PARAMETER AND ITS CURRENT VALUE (IN OCTAL),
FOLLOWED BY (*) ON THE SAME LINE. FOR EXAMPLE:

1C=3 « (INPUT, IF ANY, GOES HERE)
THE OPERATOR THEN TYPES THE NEW VALUE PLUS A <CR> OR JUST <(R> TO
LEAVE THAT PARAMETER UNCHANGED. AFTER ALL PARAMETERS HAVE BEEN OPENED
FOR ALTERATION, THE PROGRAM RETURNS TO TYPE ''ENTER T7,0,S, OR R'" AGAIN.

THE LIST OF DEFAULT PARAMETERS BEGINS AT ADDRF 5 "PRDFLT'', AND CAN BE
ALTERED IN CORE.

8.2.3.3 SET INDIVIDUAL PARAMETER, (S)
IF (S) 1S TYPED, THE PROGRAM TYPES THE PROMPTER (>) ON THE NEXT LINE,
AND WAITS FOR THE OPERATOR TO SET THE VALUE OF ANY INDIVIDUAL
PARAMETER:
EgTER 1,0,5, OR R
*
> (ENTER PARAMETER AND VALUE HERE)
THE OPERATOR TYPES THE PARAMETER AND ITS NEW VALUE FOLLOWED BY <(R>,
gggnpfgf PROGRAM GIVES THE PROMPTER (>) AGAIN AS IN THE FOLLOWING
LE:

00
2

VVvVVvyv
Mo NN
- - N
nun
— b O

SEQ 0015

2l



CIRGMED RK611/06 55 Vi

CIR6ME .P11

764
765
766
767
768

g

3833

©o O G0 Co Oo Oo OO O 0o
— il D el i il D
N VSN =2O

16=-JUN-80 09:00

b 2
MACY11 30A(1052) 23-JUN-BO 10:15 PAGE 18

TO TERMINATE INDIVIDUAL SETTING MODE, THE OPERATOR TYPES CONTROL 2
(*1). AND THE PROGRAM RETURNS TO TYPE "ENTER 1,0, S, OR R'' AGAIN.

8.2.3.4 RUN TESTS, (R)

IF THE OPERATOR TYPES (R), EXECUTION OF TESTS BEGINS, USING ALL THE
C'JRRENT PARAMETERS.

8.2.3.5 CONTROL Z (*Z) FUNCTION

IF THE OPERATOR WISHES TO EXIT AT ANY TIME FROM T, O, S, OR R MODE
(RUNNING TESTS), AND RETURN TO SELECT A NEW MODE (7,0,5, OR R),
CONTROL Z (*Z) MAY BE TYPED.

8.2.3.6 CONTROL C (*C) FUNCTION

IF THE OPERATOR WISHES TO TERMINATE T, C, OR S MODE, OR STOP TEST
EXECUTION (R MODE)>, CONTROL C (*C) MAY BE TYPED, AND THE PROGRAM WILL
RETURN TO REQUEST NEW DRIVE SELECTION (SEE SECTION 8.2.1). (ON AN
ADDRESS 200 DEFAULT RUN, TYPING CONTROL C CAUSES THE PROGRAM TO HALT
AFTER COMPLETING ANY DATA TRANSFER).

B8.2.4 SPECIAL PARAMETER SPECIFICATIONS

8.2.4.1 PT-DATA PATTERN SELECT WORD

THE OPERATOR SPECIFIES A WORD OF SIXTEEN BITS (6 OCT. DIGITS), TO
SELECT UP TO ALL SIXTEEN OF THE PATTERNS, LISTED IN SECTION 9.5.1.
THE NO. OF ANY BIT SET IN PT CORRESPONDS TO THE NO. OF A PATTERN
CHOSEN. IF THE WHIGH BIT OF PT (BIT 15) IS SET, THE USER WILL BE ASKED
TO TYPE UP TO SIXTEEN DATA WORDS WHICH WILL BE LOADED INTO THE BUFFER
FOR PATTERN 15. THE PROGRAM TYPES:

“'SELECT USER DEFINED PATTERN 15"

NEXT, EACH OF UP TO 16 WORDS ARE REQUESTED BY THE PROGRAM IN THE SAME
?g??fgec%ﬂ :H%Cg Z;HE OPERATING PARAMETERS ARE OPENED FOR ALTERATION

WORD 0 = (OLD VALUE) + (NEW VALUE GOES HERE)
g?gb 1 = (OLD VALUE) * (NEW VALUE GOES HERE)

SEQ 0016
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CIRGME.P11  16-JUN-B80 09:00 SEQ 0017
819
il
822 FOR EACH WORD, THE USER TYPES THE NEW VALUE PLUS <CR>, OR JUST <CR>,
823 (TO LEAVE 1T UNCWANGED). TO INPUT LESS THAN 16 WORDS FOR PATTERN 15,
824 THE OPERATOR MAY TYPE (!) (EXCLAMATION POINT) AND THE PROGRAM WILL
825 FILL UP THE REST OF THE PATTERN 15 BUFFER WITH THE LAST WORD
826 SPECIFIED. NEXT, THE PROGRAM WILL CONTINUE, IN THE PROPER PARAMETER
827 INPUT MODE (0 OR'S).
828
829
830
831 8.2.4.2 CS- CONTROL SWITCH WORD
833 IN ADDITION TO THE OPTIONS PROVIDED BY THE SWITCH RESISTER (MARDWARE
834 OR SOFTWARE), A CONTROL SWITCH WORD (CS) MAY BE SPECIFIED AMONG THE
835 OPERATING PARAMETERS TO PROVIDE THE FOLLOWING OPTIONS:
837 BIT GPTION
838 - eeeee
839
840 05 DROP DRIVE IF 20(DEC) ERRORS EXCEEDED
841 04 TYPE BAD SECTOR FILES (BSF'S) ON FIRST PASS
842 03  INHIBIT TIMING REPORTS IN TESTS 13-16
844
845 NOTE
846
847 OTHER BITS UNUSED
848
849
850
851 9.0 DESCRIPTION OF TESTS
852
853
854 -
85 9.1 SEEK TESTS
857 THIS GROUP OF TESTS PERFORMS A VARIETY OF POSITIONING OPERATIONS.
858 THROUGH THE EXECUTION OF READ HEADER COMMANDS, IMPLIED SEEKS ARE DONE
859 T0 SELECTED CYLINDERS, AND WEADER WORDS ARE READ AND CHECKED TO VERIFY
860 THAT THE CORRECT CYLINDER WAS ADDRESSED. TESTING BEGINS WITH SIMPLE
861 OPERATIONS WHICH VERIFY CYLINDER ADDRESSING CAPABILITY, AND PROCEEDS
862 TO MORE INVOLVED SEEKING WHICH STRESSES THE SERVO MECHANISM. AT THE
863 COMPLETION OF EACH SUBSYSTEM COMMAND, STATUS ~INDICATIONS AND ERROR
864 BITS ARE _ CHECKED TO DETERMINE 'THE SUCCESS OF THE OPERATION.
865 THROUGHOUT TESTING, SECTOR=FS, AND TRACK=FT,
867
868
869 9.1.1 TEST 1 = RECALIBRATE/SEEK TEST
871 THIS TEST WILL PERFORM A RECALIBRATE COMMAND (POSITION TO CYLINDER 0),
872 FOLLOWED BY A SEEK TO CYLINDER LC. (AS IN ALL OF THE SEEK TESTS
873 SEEKING 1S IMPLIED, VIA THE READ WEADER COMMAND).

~m™
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9.1.2 TEST 2 - SEEK/SEEX TEST

THIS TEST WILL PERFORM A SEEK TO CYLINDER FC, FOLLOWED BY A SEEK TO
CYLINDER LC.

9.1.3 TEST 3 = CYLINDER ADDRESSING TEST

THIS TEST VERIFIES THE CYLINDER ADDRESS BITS, BY SEEKING TO CYLINDERS
0, 1, 2, &, 10, 20, 40, 100, 200, AND 400 (OCTAL). THEN, THE SEEKS
ARE DONE IN REVERSE BACK TO CYLINDER 0. . IN BINARY, THE CYLINDER
ADDRESSES SEQUENCE AS FOLLOWS:

000000000
000000001
000000010

100000000
010000000
001000000

000000001
000000000

9.1.4 TEST & - CYLINDER ADDRESS CROSSTALK TEST

THIS TEST PERFORMS SEEKS TO CYLINDERS WHOSE ADDRESSES ARE SUSCEPTIBLE
TO BIT CROSSTALK WITHIN THE CYLINDER ADDRESSING LOGIC. FIRST A SEEK
TO CYLINDER O IS DONE, FOLLOWED BY A SEEK TO 377 (OCTAL). THEN A SEEK
TO O IS DONE AGAIN, AND A SEEK TO 376 , ETC. THE CYLINDER ADDRESSES
SEQUENCE AS FOLLOWS:

000 000 000
011 111 1
000 000 000
011 111 110
000 000 000
011 111 101
000 000 000
011 111 0N
00

0 000 000
010 111 111
000 000 000

SEQ 0018
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100 111 1

BY SEEKING TO O BETWEEN CROSSTALK SEEKS, THE CROSSTALK PATTERNS ALSO
TEST THE CYLINDER DIFFERENCE LOGIC.

9.1.5 TEST 5 = INCREMENT/DECREMENT SEEK TEST

IN THIS TEST SEEKS ARE DONE IN INCREMENTS OF IC CYLINDERS STARTING AT
CYL FC, AND ENDING AT OR BEYOND LC. THMEN, THE SEEKS ARE DONE IN
REVERSE, BACK TO FC. IF FC IS CHOSEN > LC, THE SEEKS WILL PROCEED IN
THE OPPOSITE DIRECTION.

9.1.6 TEST 6 = OSCILLATING SEEK TEST

THIS TEST FIRST SEEKS TO CYLINDER FC, WHMICH IS INITIALLY EQUAL TO NC.
THEN NC IS INCREMENTED BY IC, AND A SEEK FROM FC TO NC IS MADE,
FOLLOWED BY A SEEK BACK TO FC. NC IS INCREMENTED AGAIN, AiD SEEKING
FROM FC TO NC TO FC IS REPEATED UNTIL NC EXCEEDS LC. THEN, THE
REVERSE IS DONE, DECREMENTING NC UNTIL NC EXCEEDS FC.

9.1.7 TEST 7 - CONVERGING/DIVERGING SEEK TEST

THIS TEST PERFORMS SEEKS WHICH EXERCISE CYLINDER DIFFERENCE VALUES.
INITIALLY, NCYLT1 = FC AND NCYL2 = LC. A SEEK IS DONE TO NCYL1 AND
THEN TO NCYL2, THEN, NCYL1 IS INCREMENTED BY IC IN THE DIRECTION OF
LC, AND NCYL2 IS INCREMENTED BY IC IN THE DIRECTION OF FC, AND SEEKS
ARE DONE TO NCYL1 AND NCYL2 AGAIN. THIS SEEKING IS CONTINUED WITH
INCREMENTED VALUES OF NCYL1 AND NCYL2, UNTIL NCYLY1 EXCEEDS LC AND
NCYL2 EXCEEDS FC. (NOTE: FC > LC IS PERMISSIBLE.) THIS TEST CAUSES
SEEKING TO CONVERGING AND THEN DIVERGING CYLINDER VALUES.

9.1.8 TEST 10 - PSEUDO-RANDOM SEEK TEST

THIS TEST PERFORMS A SEEK TO A PSEUDO-RANDOMLY CHOSEN CYLINDER WHICH
IS WITHIN THE RANGE (0-632), (0-1456 FOR RkO07)

9.1.9 TEST 11 = MAXIMUM VELOCITY REVERSAL SEEK TEST

THIS TEST PERFORMS A SEEK FROM CYLINDER O TO CYLINDER 201(0CT), AND
BACK TO CYLINDER 0. THIS PARTICULAR SEEK CAUSES THE HEADS TO
ACCELERATE TO MAXIMUM VELOCITY, AND THEN IMMEDIATELY DECELERATE, WITH
NO APPRECIABLE PLATEAU OF CONSTANT WELOCITY, THMIS OPERATION INDUCES
HEATING IN THE SERVO MECHANISM,

SEQ 0019
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9.1.10 TEST 12 = MECHANICAL VIBRATION SEEK TEST

THIS TEST PERFORMS GEOMETRICALLY INCREASING SEEKS WITH GEOMETRICALLY
DECREASING STALL TIME BETWEEN OPERATIONS WITH INTENT TO INDUCE VARYING
VIBRATIONAL MODES UPON THE DRIVE. THE TEST BEGINS WITH LC = 1, AND
ST = SM, THEN, THE FOLLOWING SEQUENCE IS PERFORMED: SEEKS ARE DONE
BETWEEN O AND LC, 10(DEC) TIMES. THEN, ST IS DIVIDED BY 2 AND LC IS
DOUBLED, AND SEEKS ARE DONE BETWEEN O AND LC AGAIN, 10(DEC) TIMES.
TYIS PROCESS IS CONTINUED FOR NEW VALUES OF ST AND LC, UNTIL LC
EXCEEDS CYL 400 (OCT). THEN, THE WHOLE PROCESS IS REVERSED, WITH ST
BEING DOUBLED AND LC DIVIDED BY 2, UNTIL LC BECOMES < 1.

9.2 TIMING TESTS

THIS GROUP OF TESTS PERFORMS TIMING MEASUREMENTS OF BASIC DRIVE
OPERATIONS = SPINDLE ROTATION AND SEEKING. FOR EACH TEST THE FUNCTION
BEING MEASURED IS TIMED FOR A GIVEN NUMBER OF OCCURENCES, AND THE
MINIMUM, MAXIMUM, AND AVERAGE VALUES ARE TYPED ALONG WITH THE NUMBER

OF OPERATIONS WHICH EXCEEDED THE LIMITS SPECIFIED IN THE RK06/07 DISK
DRIVE SPECIFICATION.

NOTE= FOR SO HZ OPERATION, PATCH 1 INTO LOCATION 166 (LABELED HZ:).

9.2.1 TEST 13 = MAXIMUM ROTATIONAL LATENCY MEASUREMENT

THIS TEST MEASURES THE INTERVAL OF TIME BETWEEN 2 INDEX MARKS IN A
SINGLE DISK ROTATION. THE SPECIFIED MAXIMUM ROTATIONAL LATENCY = 25
MILLI=SEC + OR = 2.5%. THIS MEASUREMENT IS MADE 128 TIMES.

SAMPLE PRINTCUT =~

ROTATIONAL TIMES :

MIN = 264086 US 103 OF 128 BELOW SPEC'D MIN OF 24375 US
MAX = 25065 US 0 OF 128 ABOVE SPEC'D MAX OF 25625 US
AVG = 24285 US

9.2.2 TEST 14 - ONE CYLINDER SEEK TIME MEASUREMENT

THIS TEST MEASURES THE TIME REQUIRED TO SEEK BETWEEN 2 ADJACENT
CYLINDERS, BOTH IN _THE FORWARD AND REVERSE CIRECTIONS. SEEKS ARE DONE
10 0,1.,2,...,631,632 AND THEN TO 631,630,...,2,1,0 AND THE RESULTS ARE
TYPED FOR EACH DIRECTION. THE SPECIFIED ONE CYL SEEK TIME IS < 8
MILLI=SEC. NOTE: SEEKS ARE TO CYL 1456 FOR THE RKO7.

SAMPLE PRINTOUT =~
ONE CYL SEEK TIMES :

SEQ 0020




alal
~N~N

[ A g — - —— g T o

o
wn
wh

PR AR R R RERERR
S WO 000 NN WD

1056

34333

&

P P Qg ——
NS
- O

=]=l=]

33338383

<

0 RK611/06 55 viYl
16=-JUN-80 09:00

i3

1 2
MACY11 30A(1052) 23-JUN-B0 10:15 PAGE 23

*+FORWARD DIRECTION®«

MIN = 6332 US

MAX = 6749 US 0 OF 410 ABOVE SPEC'D MAX OF 8000 uS
AVG = 6536 U

tﬁREVEZ%E DINECTION"

MIN Us
6749 US 0 OF 410 ABOVE SPEC'D MAX OF 8000 uS

MAX
AVG = 6532 US

9.2.3 TEST 15 = AVERAGE SEEK TIME MEASUREMENT

THIS TEST MEASURES THE TRUE AVERAGE SEEK TIME IN BOTH THE FORWARD AND

?gxgsfi DIRECTIONS. THE AVERAGE TIME IS CALCULATED FROM THE FOLLOWING
T AVG = [T1(410)(2)+72(409)(2)+...+T410(1)(2)]/(410) (410)

WHERE TX = THE MEASURED TIME TO SEEK X CYLINDERS. FORWARD AND REVERSE

TIMES ARE MEASURED AND TYPED, SEPARATELY. THE AVERAGF SEEK TIME IS

SPECIFIED TO BE < 38 MILLI-SEC.

SAMPLE PRINTOUT ==

AVERAGE SEEK TIMES :

**FORWARD DIRECTION®+

AVG = 35673 US  SPEC'D MAX IS 38000 us
*+REVERSE DIRECTION++

AVG = 35823 US  SPEC'D MAX IS 38000 usS

9.2.4 TEST 16 = MAXIMUM SEEK TIME MEASUREMENT

THIS TEST MEASURES THE TIME REQUIRED TO SEEK FROM CYL 0 TO (YL 632
OCT. (410 DEC.). THIS TIME REPRESENTS THE MAXIMUM SEEK TIME, AND IT
IS MEASURED 128 TIMES IN EACH DIRECTION. THE SPECIFIED MAXIMUM SEEK
TIME IS < 75 MILLI-SEC.

SAMPLE PRINTOUT ==

MAXIMUM SEEK TIMES :
*+FORWARD DIRECTION®*
HIN 68950 US
= 69286 US 0 OF 128 ABOVE SPEC'D MAX OF 75000 uS
AVG = 69122 US
t'REVE?BEqDlRECTION"

MIN S
70667 US O OF 128 ABOVE SPEC'D MAX OF 75000 uS

MAX
AVG = 70407 US

9.3 TEST 17 - SECTOR ADDRESSING TEST

SEQ 0021
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IN THIS TEST, ALL SECTORS OF FC, FT ARE W
WORDS OF 17S OWN SECTOR NO. + 100
WRITTEN A WRITE CHECK IS DONE, FOLLOWED B
OF THE DATA.

ITTEN, EACH WITH 256(DEC)
OCT). IEXT, FOR EACH SECTOR
A REAL AND SOF TWARE COMPARE

-< ~ 20

9.4 TEST 20 = TRACK ADDRESSING TEST

IN THIS TEST, SECTOR FS OF CYL - IS WRITTEN WITH 256 (DEC) WORDS OF
THE TRACK NO. + 100(0OCT), FOR EACH OF TRACKS 0,1,2. THEN, A WRITE
CHECK OF EACH SECTOR IS DONE TO VERIFY THE WRITES. THEN, EACH OF THE
3 SECTORS IS RE-WRITTEN, AND AFTER EACH WRITE ALL OF THE THREE SECTORS
ARE WRITE-CHECKED TO DETECT TRACK ADDRESSING PROBLEMS.

9.5 TEST 21 = READ/WRITE DATA TEST

THE READ/WRITE DATA TEST HAS 2 DIFFERENT VERSIONS, DEPENDING ON THE
VALUE OF THE DATA PATTERN PARAMETER (PT),

FOR PT = 0 :

THIS TEST IS THE QUICK VERIFY DEFAULT DATA TEST, WHICH IS FRUN WHEN
PT=0, DUE TO PARAMETER INPUT CHMOICE, OR ADDRESS 200 START. IN THIS
TEST, THE ENTIRE PACK IS TESTED WITH A SINGLE DATA PATTERN. THIS
PATTERN 1S COMPRISED OF THE DATA PATTERNS 00-15, WHICH REPEATS EVERY
256(DEC) WORDS. EACH TRACK IS WRITTEN IN & SEGMENTS, FOLLOWED BY A
WRITE=CHECK, READ, AND SOF TWARE COMPARE. THE SEGMENTS ARE 6 SECTORS
EACH, WHICH MEANS THAT TRACK SPIRALING OCCURS ON THE LAST SEGMENT
WRITTEN ON EACH TRACK.

FOR PT NOT = 0 :

THIS TEST PERFORMS READ/WRITE FUNCTIONS ON THE ENTIRE RANGE OF
CYLINDERS (FC=LC), TRACKS (FT=LT), AND SECTORS (FS-LS) SPECIFIED. AT
EACH SPECIFIED SECTGR WC WORDS OF THE CURRENT REPEATING PATA PATTERN
ARE WRITTEN, AND THEN WRITE-CHECKED, FOLLOWED BY A READ AND SOF TWARE
COMPARE. THIS IS DONE FOR ALL THE SPECFIEID SECTORS ON ALL THE TRACKS
USING THE SECTOR INCREMENT IS, AND TRACK INCREMENT IT. AND THEN IT IS
REPEATED USING EACH OF THE OTHER DATA PATTERNS CHOSEN IN PARAMETER PT,
THEN, EACH OF THME ABOVE OPERATIONS ARE REPEATED AT EACH OF THE
REMAINING CYLINDERS, IN THE SPECIFIED RANGE, USING THE CYLINDER
INCREMENT IC. NOTE THAT FS MUST BE CHOSEN < OR = LS, AND FT MUST BE <
OR = LT. HOWEVER, FC MAY BE <, =, OR > LC, AND IF FCOLC, THE CYLINDER
ADDRESS WILL BE DECREMENTED BY IC (INSTEAD OF INCREMENTED) TO OBTAIN
EACH NEW CYLINDER ADDRESS.

NOTE:
THE PACK ADDRESS LIMITS

SEQ@ 0022
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(FT,LT.FS,LS.FC.LC) REFER TO ~E RANGE
OF DATA SECTORS AT WHMICH TRANSFERS MAY
BEGIN, USING THE SPECIFIED WORD COUNT
WC. IF WC IS LARGE ENOUGH, HOWEVER, THE
r?=?§§ens MAY EXTEND BEYOND THE ABOVE
L .

N —

9.5.1 DATA PATTERNS

EACH DATA PATTERN IS COMPRISED OF 16 WORDS. PATTERNS ARE REPEATED AS
NECESSARY TO OBTAIN THE DESIRED WORD COUNT ON THE WRITE DATA COMMANDS.
THE MAXIMUM ALLOWABLE WORD COUNT IS DETERMINED BY THE AMOUNT OF
AVAILABLE BUFFER SPACE AT THE END OF THE PROGRAM, AND COULD BE AS
LARGE AS 65,536 (DEC) WORDS. DATA SPIRALING AND TRACK SWITCHING IS
THUS POSSIBLE DURING THE DATA TESTS.

THE FOLLOWING IS THE LIST OF 16 SELETIABLE DATA PATTERNS (IN OCTAL),
WITH NOTABLE FEATURES DESCRIBED:

Ll o
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000001
000002
000004

100000

12
SHIFTING
0'S AND 1°'S

000001
000003
000007
000017
000037
000077
000177
000377
000777
001777
003777
007777
017777
037777
077777
177777

0 AL
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1273
1%7«
1275
}%;9 9.6 TEST 22 = DUAL=ACCESS DATA TEST :
1278 THIS TEST IS DESIGNED TO RUN ON 2 DIFFERENT PROCESSORS, SIMULTANEOUSLY
1279 AND INDEPENDENTLY PERFORMING DYNAMIC DATA OPERATIONS ON THE SAME
1280 DRIVE, THROUGH 2 DIFFERENT CONTROLLERS. TEST 22 MAS A SEPARATE
1281 STARTING ADDRESS = 220 AND IT IS NEVER RUN WITH THE OTHER TESTS IN AN
1282 AUTOMATIC MANNER. ALSO, BOTH PORTS MUST BE SWITCHED ON-LINE, AT THE
}%gz DRIVE.
1285 THIS TEST IS A MODIFIED VERSION OF READ/WRITE DATA TEST 21, IN WHICH A
1286 DRIVE RELEASE COMMAND IS DONE IMMEDIATELY AFTER COMPLETION OF READ
1287 WRITE OPERATIONS AT A PARTICULAR PACK ADDRESS. IN ALL OTHER RESPECTS,
1288 TESTS 21 AND 22 ARE IDENTICAL, AS FAR AS EACH PROCESSOR IS CONCERNED .
1289 THIS MEANS THAT THE TEST PARAMETERS (ADDRESS LIMITS, DATA PATTERNS.
1290 ETC.) CAN BE DEFINED DIFFERENTLY FOR EACH PROCESSOR. IF DIFFERENT
1291 DATA PATTERNS ARE USED, FOR EXAMPLE, THE DATA WHICH APPEARS ON THE
1292 DISK AT TIME OF FAILURE CAN IDENTIFY THE CONTROLLER FROM WHICH IT
1293 ORIGINATED, LIKEWISE, THE WORD COUNT MAY BE CHOSEN APPROPRIATELY
1294 SMALL (WC=1) TO CAUSE THE GREATEST AMOUNT OF CONTENTION FOR THE USE OF
}%gg THE DRIVE.
1297 NOTE THAT IF BOTH PROCESSORS ARE PERFORMING TRANSFERS WITH DIFFERENT
1298 DATA, AT THE SAME PACK ADDRESS, INTERFERENCE MAY OCCUR, If ONE
1%38 CONTROLLER SHOULD LOSE THE DRIVE PREMATURELY TO REPORT AN ERROR.
301 WHEN THE TEST IS STARTED (AT ADDRESS 220) PARAMETER INPUT MODE 1S
302 ENTERED, AND OPERATIONAL PARAMETERS AND THE DRIVE NUMBER MAY BE TYPED
303 IN (SEE SECTION 8.1) AS WELL AS RKO6 UNIBUS ADDRESS AND INTERRUPT
304 VECTOR. THE TEST NUMBER IS AUTOMATICALLY SET TO 22, AND THE PROGRAM
305 TYPES "ENTER 7,0,S, OR R AS DESCRIBED IN SECTION 8.2.3. AT THIS
306 POINT, THE OPERATION OF THE PROGRAM IS THE SAME AS PREVIOUSLY
307 DESCRIBED IN CONJUNCTION WITH THE OTHER TESTS. MHOWEVER, ONLY TEST 22
308 MAY BE RUN, AND ONLY ON THE SINGLE SELECTED DRIVE. ALSO, THE OPERATOR
309 MUST INDEPENDENTLY LOAD AND START THE TEST IN EACH PROCESSOR AND

SELECT INPUT PARAMETERS, [INDEPENDENTLY. THE DRIVE NUMBER TYPED AT
EACH PROCESSOR CONSOLE MUST BE THE SAME, IN ORDER TO PERFCRM THE TESTS
ON THE SAME DRIVE, SIMULTANEOUSLY.

10.0 ERROR REPORTING

10.1 COMMON ERRORS

THE FOLLOWING IS A LIST OF COMMON ERROR MESSAGES WHICH ACCOMPANY ERROR
TYPEOUTS FROM THE SUBSYSTEM VERIFICATION PROGRAM, THE ERRORS ARE
SELF-EXPLANATORY,

1. UNIBUS PARITY ERROR
2. NON=EXISTANT MEMORY ERROR
3. NON-EXISTANT DRIVE ERROR

— D il D il ) ) D D il el ) ) D D D D D il D D ) D
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1 1
1 !
1331 ¥
1 i &. UNIT FIELD ERROR Y
1 S. SUBSYSTEM TIMEOUT 1
1 9. SERCON PARITY ERROR 1
1 gz . DRIVE DETECTED PARITY ERROR 1
1 8. AC LOW 1
1337 9. SPEED LOSS 1
1338 10. ILLEGAL FUNCTION ERROR 1
1339 11. PROGRAMMING ERROR 2
13«0 12. NON=-EXECUTABLE FUNCTION ERROR 2
1341 13. DRIVE TYPE ERROR 2
13&; 14. FORMAT ERROR 2
134 15. WRITE LOCK ERROR 2
1344 16. DRIVE UNSAFE ERROR 2
1345 17. SEEK INCOM-LETE ERROR 2
1346 ' 18. CYLINDER OVERFLOW ERROR 2
1347 19. ILLEGAL CYLINDER ADDRESS ERROR 2
1348 20. DRIVE OFF TRACK 2
1349 21. DRIVE TIMING ERROR 2
1350 22. DATA LATE ERROR 2
1351 23. CONTROLLER TIMEOUT ERROR 2
1352 24. OPERATION INCOMPLETE ERROR 2
1353 25. HEADER VRC ERROR 2
1354 26. DATA CMECK ERROR 2
1355 27. WRITE CHECK ERROR )
135? 53. DATA MISCOMPARE S
135 . NO DRIVE RESPONSE = UFE AND NXD
1358 30. DRIVE ERROR WILL NOT CLEAR 2
1359 31, DRIVE STATUS CHANGE WILL NOT CLEAR s
1360 32. ATTENTION BUT NO STATUS CMANGE OR FAULT 2
1361 33, ATTENTION BUT DRIVE NOT AVAILABLE 2
1362 34. ERROR WHILE GATMERING DRIVE STATUS 2
1363 35, MULTIPLE DRIVE SELECT 2
1364 36. MEADER COMPARE ERROR )
1365 37. ERROR IN RECALIBRATE FOR RECOVERY 2
1366 38. CLEAR CONTROLLER DID NOT CLEAR ERROR 2
1367 39. NO ATTENTION IN ATTENTION SUMMARY REGISTER
1368 0. UNSOLICITED ATTENTION
1369 41. UNEXPECTED DATA TYPE ERROR
1370 2. ATTENTION DID NOT RESET WITH CLEAR
1371 43, SUBSYSTEM CLEAR DID NOT CLEAR DRIVE ATTENTION
1372 4. DATA LATE WHEN UNLOADING MEADER
1373 45. CONTROLLER ERROR WHEN DRIVER SERVICING
1374 46. RETRY UNSUCCESSFUL
};;g 47. BAD SECTOR ERROR ON SECTOR NOT LISTED BAD
1377
1378
}gzg 10.2 ERROR MANDL ING
1381 ERRORS REPORTED BY THE PROGRAM CONSIST OF COMMON FAILURES RESULTING
1382 FROM ATTEMPTED SUBSYSTEM FUNCTIONS, AS WELL AS CERTAIN ERRORS UNIQUE
1383 T0O PARTICULAR TESTS. EACH ERROR PRINTOUT CONSISTS OF AN ERROR
1384 DESCRIPTION AND TEST NUMBER, POSSIBLY FOLLOWED BY MEADER LINES, COLUMN
-
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HMEADINGS, AND COLUMNS OF REGISTER CONTENTS IN OCTAL. AS MUCH
MEANINGFUL REGISTER DATA AS POSSIBLE (FOR EXAMPLE, RK611 REGISTERS)
ARE REPORTED ON A GIVEN ERROR. I[N THE CASE OF DATA MISCOMPARE ERRORS,
FOR INSTANCE, THE WORD NUMBER, GOOD DATA WORD, BAD DATA WORD, PHYSICAL
MEMORY ADDRESS, VIRTUAL ADDRESS, AND MEMORY MANAGEMENT REGISTER
CONTENTS (IF PRESENT) ARE REPORTED. OTHER ERROR REPORTS MAY CONSIST
OF A SINGLE DESCRIPTIVE LINE.

FANY OF THE COMMON ERRORS ARE RETRIED SEVERAL TIMES, AND IF THEY
PERSIST, AN ABORT IS MADE. DATA ERRORS AND MISCOMPARES ARE REPORTED,
AND THE PROGRAM CONTINUES TESTING.

10.3 ERROR PRINTOUT EXAMPLES
EXAMPLE 1:

*+ NON-EXISTANT DRIVE ERROR
TEST 2

PREVIOUS COMMAND :
DRIVE  CMND CYLNDR TRACK  SECTOR WD CNT
000000 000177 000000 000000 000000 000000

Hl BA 80 BA
000000 000000
CURRENT COMMAND :
ERR PC DRIVE CMND CYLNDR TRACK  SECTOR WD CNT
037576 000000 000125 000000 000000 000000 000000
Hl BA LO BA
000000 000000

RK611 REGISTERS:
RKCS! RKCS2  RkDC RKDA RKWCR  RKBA RKASOF
140324 010100 000000 000000 000000 000000 000400

REMAINING REGISTERS NOT VALID

EXAMPLE 2:

¢« DATA MISCOMPARE
TEST 21

PREVIOUS COMMAND :
DRIVE  CMND CYLNDR TRACK  SECTOR WD CNT
000000 000121 000000 000000 000000 036000
Hl BA LO BA
000000 074000
CURRENT COMMAND :
ERR PC DRIVE DMND CYLNDR TRACK  SECTOR WD CNT

SEQ 0028
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1641

164

14&4 034606 000000 000121 000000 000000 000000 036000
1645 H]l BA 50 BA

}:29 000000 074000

1648 PACK ADDRESS OF ERROR(S) :

1449 CYLNDR TRACK  SECTOR

}22? 000000 000000 000000

}6%% wo # 6000 BAD Ml PHY LO PHY VRT AD KIPARG

4

1656 000000 000001 125252 000000 074000 154000 000600
1455 000001 000002 125252 000000 074002 154002 000600
16456 000002 000003 125252 000000 074004 154004 000600
1457 000003 000004 125252 000000 074006 154006 000600
1458 000004 000005 125252 000000 074010 154010 000600
1459 000005 000006 125252 000000 074012 154012 000600
1460 000006 000007 125252 000000 074014 154014 000600
1461 000007 000010 125252 000000 074016 154016 000600
14662 000010 000011 125252 000000 074020 154020 000600
}bgz 000011 000012 125252 000000 074022 154022 000600

s

1465
1666
14667
}:gs 11.0 REVISION HISTORY
1470 ‘ REVEO 1) SEEK=TIMING TESTS MODIFIED IN ACCORDANCE WITH
%N RKO7 SPEC. CHANGE.

1472 2) CORRECTED BUG IN "'INITSS'' ROUTINE WHICH HAD
1473 CAUSED INTERMITTENT "'CONT. ERR. DURING DRIVER
1474 SERVICING'' ERRORS.

1475 3) CORRECTED BUG IN ''CONERR'' ROUTINE WHICH HAD
1476 CAUSED INTERMITTENT ''UNDEF INED ERRORS.'

SEQ 0029
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APPEN IX A
SAMPLE ADDRESS 200 DEFAULT RUN

THE FOLLOWING PRINTOUT WAS THE RESULT OF RUNNING SUBSYSTEM
VERIFICATION, PART 1, ON A SINGLE DRIVE (DRIVE 0), FOR THE FIRST PASS
OF THE PROGRAM (QUICK=-VERIFY PASS). IN THIS MODE, ALL MESSAGES
APPEARING MERE WERE OUTPUTS = NO OPERATOR INPUTS ARE PROVIDED ON AN

ADDRESS 200 RUN.
CIR6M=D - RK611/RK06-RK0O7 SUBSYSTEM VERIFICATION : PART 1

LAST PHYS MEM ADR = 377776

DRIVE 1 NON-EXISTENT
DRIVE § NON=EXISTENT
DRIVE 3 NON-EXISTENT
DRIVE & NON-EXISTENT
DRIVE 5 NON-EXISTENT
DRIVE 6 NON-EXISTENT
DRIVE 7 NON-EXISTENT

DRIVE(S) = 0
TESTING DRIVE 0
DRIVE SER. NO. 8
CART. SER. NO. 334

ROTATIONAL TIMES :

MIN = 24153 US 99 OF 128 BELOW SPEC'S MIN OF 24375 US
MAX = 25125 US 0 OF 128 ABOVE SPEC'D MAX OF 25625 US
AVG = 24374 US

ONE CYL SEEK TIMES :
*+FORWARD DIRECTION®*
MIN = 6323 US

MAX = 6686 US 0 OF 410 (B14 FOR RK07) ABOVE SPEC'D MAX OfF B000 uS

AVG = 6518 US
*+*REVERSE DIRECTION®+
MIN = 63

MAX
AVG = 6513 US

AVERAGE SEEK TIMES :

Us
671; us 0 OF 410 (B14 FOR Rk0O7) ABOVE SPEC'D MAX OF 8000 uS

SEQ 0030
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