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1.0 RBSTRACT
THIS PROGRAM PgRFORHS PART 1| OF THE DRIVE DIAGNOSTICS
TC INSURE THRT THE

DISK IS CAPRBLE OF PERFORMING ALL STATIC 8 CYCLE UP  TESTS.

1T INSURES THAT THE DRIVE CAN WRITE AND READ HEADERS

IN BOTH 20 8 22 SECTOR FORMATS,

FINALLY, IT HAT THE DISK cnﬂ PERFORM SEEK

OPERATIONS B VERAL SEEK PATTERNS.

IC IS CHECKED BY SOFTWARE ERROR FORCING.
(W

ITH NO ERRORS) OF PART 1, THE DRIVE
HE DRIVE DIAGNOSTICS.

(SR

R .
C TESTS AND PROCEEDING THRU DYNAMIC TESTING. THE
TO FRCILITATE SCOPING LOCPS.

22 52CAUTION# 2222
HALTING THIS PROGRAM ANYWHERE BUT AT THE END OF A PASS,
MAY LEAVE THE HEADERS IN THE DISK CRRTRIDGE IN AN
UNDETERMINED STATE.
2.0 REQUIREMENTS
2.1 HARDWARE |
THE FOLLOWING HARDWARE IS REGUIRED TO RUN THE DISK DIAGNOSTIC:
PDP-11
CONSOLE TELETYPE
16K MEMORY
KoL OR KM11-P CLO
RKOE UNIBUS comnou.zn (RKB11)
: 1 T0 8 RKOB DRIVES
NOTES: 1. If NEITHER KW1l-L OR P CLOCK IS useo ALL TIMING
TESTS WILL BE BYPASSED. A MSG AT THE
BEGINNING OF THE TESTS WILL conrmn THIS.
2. THE PROGRAM CAN WORK OFF EITHER FORMATTED OR
NON-FORMATTED PACKS.
2.2 PRELIMINARY TESTING 3 PROGRAMS

THE RKEB1l DISKLESS CONTROLLER DIRGNOSTICS (ALL PARTS) SHOULD FIRST RUN SUCCESSFU

3.0 PROGRAM CONSIDERATIONS
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" POP-11 FAMILY COMPATIBILITY

THIS PROGRAM CAN B{DUSED BY THE POP-11/08,0S,10,20,
34,35,40,45,50, 8 /0.

IT 1S COMPRATABLE WITH THE LSI-11 INSTRUCTION SET ANC CAN TEST
RKCS ONLY IF THE DRIVE CONTROLLER FOR THE LSI-11 IS
DESIGFED TG BE DIAGNOSTICALLY COMPATABLE WITH THE RKBII.

3.2 XXDP

Eg‘x\gigaocmn CAN BE CHARINED BY XXDP 8 WILL NOT OVERLAY THE

CHARIN MODE OPERATION (MONITOR)

é: T:E éusgrmégtm &?;Poffgngmmwv VECTOR IS

32 %L\%TI-ERI&I ?ﬁ e °cnw£ PRESENT® CONDITION WILL

NOTE: THE DRIVE PRESENT CONDITION IS:

A. HERDS MrNUALLY LORDED

8. CORRECT PORT SELECTED

C. MWRITE LOCK DISABLED

D. DRIVE RERDY INJICRTOR ON

OUMF MODE OPERATION (MANUAL)

&N’UT IALOGLE IF TRARTED FROM 220.
CAN BE TESTED, EUT THE OPERATOR IS FIRST GIVEN

A MSG TO REPLACE THE PACK IN DRO WITH A SCRATCH
PACK 3 TYPE <CR> WHEN DONE.

3.3 RCT/RPT

THIS PROGRAM IS ACT COMPATIBLE. IT IS RPFT
"OﬂPﬂTMLE TO THE EXTENT THAT APT HOOKS WILL BE IN THE
PROGRAM & WILL WORK THRU THE "UPTON INTERFACE®.

FOR OTHER INTERFACES. APT MAY ONLY LORD & START THE PROGRAM.
1.E. LOAD & DUMP MCDE.

AUTOMATIC MODE (MONITOR)

1. THE INPUT DIN.OGLE IS BYPARSSED.
8. DE* n&.USEDMDR‘ESS CONTROLLER INTERRORUPT VECTOR IS
3. Nélg ggIVES IN THE "DRIVE PRESENT' CONDITION WILL BE
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NCTE: THE DRIVE PRESENT CONDITION IS:

i S
C.

DUMP MODE (MANUAL): INPUT DIALOGUE IF STARTED FROM 220.
APT ETABLE DEFINITIONS

THE FOLLOWING DEFINITIONS ARE VALID FOR SPECIFYING APT ENVIRONMENTAL
TRBLE (ETABLE) ENTRIES, VIR RUNNING THE APT UTILITY PROGRAM “TSP™:

1. SOFTWARE IRONMENT ;
=] IF APT SCRIFT MODE
=0 IF STANDALONE MODE

2. ENV RON'(NT MODE :
BIT l ETABLE DOES SIZING

8- g PROGRAM DOES
BIT & = b 35395 E?%SLTQ RPT xr SCRIPT MOCE
BITS = ] SUPPRESS ccmsouz ourpuv
=0 ﬂ.#w CONSOLE OUTPU
BITS 4-0 NGT USED
3. SWITCH 1 (SOFTWARE SWITCH REGISTER)
IF ENVIRONHENT MOOE BIT 7 (SIZING BIT) 1S SET T0 1.
R o HAROLARE  CoMSOLE BUTTcH REGISTER. " RECARDLBSS
OF unfcﬁ“SRE“?E OLELL 51 TS DEFINED IN SECTIONS
9.3 8 4.4 (SWITCH REGISTER OPTIONS) MAY USED
WHEN RUNNING IN STANDALONE MODE. 1IN APT SCRIPT MODE
HOWEVER, BIT 14 (LOOP ON TEST) MUST ALWAYS BE SET

T
4. SH_ITQHJSE(USER SKITCH REGISTER) :
NOT USED

5. CPU OPTIONS:
NOT USED

k. FEHORY 'EEYB’ES 1-4 AND MAX MEMORY RDDRESSES
7. INTERRORUPT VECTOR !

USED WHEN ENV RONENT MODE BIT 7 = 1. DEFRULT = 2IC
8. BUS PRIORITY I:

USED WHEN ENVIRONMENT MODE BIT 7 = 1. DEFAULT = S

INTERRORUPT VECTOR 2:
NOT USED

SEG 000s
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10. BUS PRIORITY 2:
NOT USED

11. B S:
228 ﬁagﬁsiﬂleONﬂiNT MODE BIT 7 = L. DEFAULT = 177440

12. DE
5§ FHEN ENVIROMMENT MODE BIT 7 = 1. EACH BIT
SET 701 IN BITS 0-7 WILL SELECT THE CORRESPONCING
BRIVE 10 8E TesTED. EITS B-I¢ ARE NOT LSED.

13. CONTROLLER DESCRIPTOR WORDS:
NOT USED

14. DEVICE DESCRIPTOR CODES (IN WORDS::
NOT USED

DURL ACCESS

THIS PROGRAM WI T _TEST PPORT -ACCESS. A DRIVE
EQUIPED WITH DUht 28CES§ nugg SWITCHED TO THE PORT UNCER
TEST TO PREVENT CONTENTION WITH THE OTHER PORT.

DUAL ACCESS TESTS WILL BE INCORPORATED IN R SEPRRATE PROGRAM
AT A LATER DA

MEMORY MANAGEMENT

MEMORY MANAGEMENT NOT USED

PARITY CHECK ENARBLED
;r T;rﬁ gnonv PAR w c CK OPTION IS AVAILABLE ON THE SYSTEM,
HE PROGRAM WILL ITH MEMORY CHECK ENABLED.
BAD SECTOR
THE PROGRAM WILL COMPARE DATA ERRORS WITH THE BAD SECTOR
INFORMATION CONTRINED ON CYL 410, HERD 2. PRINTOUTS
OF DATA ERRORS DUE TO BRD SECTORS/TRACKS WILL BE MASKED OUT.
EXECUTION TIME
THE EXECUTION TIMES SHOWN BELOW ARE BASED ON THE PDP 11/30.
TOTAL TIME: S MIN, 30 SEC _
A BREAKDOWN OF THE MORE LENGTHY TESTS ARE SHOWN BELOW:

TEST 16 smnc ch ADDRESS & DIFF REGS-PART 2: 2 MIN

TEST 368 FORMAT PACK i M
TEST 41 SEEK FROM CYL O TO ALL CYLS : 40 SEC

SEG 0008
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TEST 42 SEEK FROM CYvL 410 TO ALL CYLS : 4O SEC
3.9 FAULT ISOLATION
T0 BE DEY;RHINED.

3.10 ERROR CORRECTION AND FARILURE RATE ANALYSIS
THIS PROGRAM WILL NOT DO ERROR CORRECTION OR FRILURE RATE
ANALYSIS.

3.11  DEFAULT UNIBUS ADDRESSES 3 VECTORS

THE FOLLOWING IS A LIST OF ALL DEFAULT ADDRESSES & VECTORS
OF ALL HARDWARE TO BE USED 8 THEIR MEMORY RDDRESSES
WHERE THEY CAN BE CHANGED. :

LOCATION DEFAULT CONTENTS

RKOE BUSS S5 . 1264 177440
CONTROLLER INTERRORUPT VECTOR 1314 210
CONTROLLER PRIORITY 1316 G

B-CLOCK 267 BOFFER 1353 175843
PCLOCK READ BUFFER 1324 178544
L-CLOCK STATY 1326 177546
L-CLOCK INTERRORUPT VECTOR 1230 100
F-CLOCK_INTERRORUPT VECTOR 1332 104
TTY K8 STATLS REG 1144 177560
TTY KB_BUFFER 1146 177862
TTY PRINIER STATUS REG 1150 177564
TTY PRINTER BUFFER 1182 177566

4.0 OPERATING PROCEDURE & CONTROL FUNCTIONS

5.1 PROGRAM LORDING
THE PROGRAM CAN BE LOADED FROM PAPER TAPE USING STANDARD

PROCEDURE FOR ABSOLUTE LORCER TAPES: OR FROM ANY MEDIA
SUPPORTED BY XXDP.

4.1.1 LOAD THE STARTING ADDRESS (SEE SEC 4.2).
4.1.2 SET SWITCH REGISTERS RS DESIRED (SEE SEC 4.3).

4.1.3 SET DRIVES TO BE TESTED IN THE 'LORD’ CONDITION & WITH THE
APPROPRIATE PORT SELECTED 8 WRITE LOCK DISARBLED. ORIVES
NOT TO BE TESTED MUST HAVE BOTH PORTS DESELECTED.
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g;n NOTE: TI-E ORIVE WILL NOT RESPOND TQ THE "START SPINDLE®
1 MO IF THE RUN/STOP SWITCH IS IN THE 'STof'
372 POSITION
373
374
g;g 4.1.4 PRESS °*START'
377 AM ux NTIFY ITSELF AND WIL
%78 R & It AT lR T BE TERMINE “BRIVES 10 BE TESTED
ggg (SEE SEC 4.5
381 THE PROGRAM TESTING CIFI
i T TReGT D %S&{‘E T ACOREIF IED BRIVE. CANNOT BE FOURD
383 THE Pnocnm IT WILL BE ruzcceo AS AN ERROR THAT THE DRIVE
295 WAS NOT AVAILABLE. THEN BEGINNING WITH THE LOWEST NUMERICAL
gss DRIVE m%EPngcssoom gzsssuanonog Tukovaﬂéo E'Iuﬁe
35 BERF ORMED O EACH DRIVE G THE T557, SEQLENCE WTL
288 IN SEQUENCE. THE DRIVE TO B£ TESTED WILL BE TYPED AT THE
389 BEGINNING OF ERCH PRSS. “END OF PASS™ WILL BE TYPED AFTER
390 TESTING ALL DRIVES.
391
232
353
e
ggg. 4.2 STARTING LOCATIONS
357 LOCATION 200 - STARTING ADDRESS TO DEFAULT THE BUSS
39 ADDRESS 3 THE CONTROLLER INTERRORUPT VECTOR
398 3 0155?7 ALL DRIVES IN THE 'DRIVE PRESENT'
38? CONDITION.
:gg NOTE: THE DRIVE PRESENT CONDITION IS:
404 A. HEADS MANUALLY LOADED
405 B. CORRECT PORT SELECTED
$0E €. WRITE LOCK DISABLED
383 0. DRIVE READY INDICATOR ON .
31133 LOCATION 204 - SAME AS 200 START BUT BYPASS TEST 1& (N SQUARE)
411 LOCATION 220 - STARTING ADDRESS TO INPUT TESTING PARAMETERS
412 VIA THE INPUT DIALOGUE. BUSS ADORESS 8
413 CONT. INTERRORUPT VECTOR INPUTTED ONLY ON
:ig 1ST PAESS.
:ig LOCATION 230 - SAME AS 220 START BUT BYPASS TEST 16 (N SQUARE)
418 LOCATION 260 - RUN MODULE TEST ...DEFAULT MODE ONLY.
:ég THIS SKIPS OVER THE FOLLOWING TESTS:
421 1. TEST 35 FORMAT PACK
422 2. TEST 36 DECREMENT FROM CYL 410 TO O 8 READ HERDERS
423 3. TEST 40 SEEK FROM CYL O TO ALL
.z §. TEST 41 SEEK FROM CYL 410 TO ALL
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8zg THE PURPOSE OF BYPASSING IS TO PBOVIDE

327 A QUICK MODULE TEST

a%% LOCATION 270 - SAME AS 260 START BUT BYPASS TEST 16 ALSO.

431 IMPCRTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT

333 CONSIDERATIONS IN SECTIONS 3.2 § 2.2.

4349

435

436

:gg 4.3 SWITCH REGISTER

:33 THE SWITCHES ARE USED TO PROVIDE CONTROL FUNCTIONS.

441 SWITCH FUNCTION

N MR ST B i Sl it 5L —— -

443

444 1S HALT ON ERROR

445 14 &oop ?N Tssr

446 13 NHIBIT ERROR TYPEOUT

447 12 BYPASS DRIVE AFTER 20 ERRORS

448 11 xmxeg‘ érmnon

445 10 BELL RROR

4eg §  LOOP ON ERROR

4] 8 LOOP ON TEST IN SW«07:00»

4E2

4E3

:gg 4.3.1 SW«1S)

4SE THE PROGRAM HALTS ON ENCOUNTERING AN ERROR, AFTER TYPING OUT

7 THE ERROR MSG AND PERTINENT INFORMATION, IF SW13=0.

:gg PRESSING "CONTINUE™ RESTORES NORMAL OPERATION OF THE FROGRAM.

460

3Eé * 4.3.2  SWAW®

4E3 THE PROGRAM LOOPS ON THE TEST THAT IS BEING EXECUTED WHEN

4E5 THE SWITCH IS PUT ON. THIS SWITCH IS NORMALLY USED ALONG

4ES WITH SW1S.

YEE

4E7

:%g 4.3.2  SWUD

470 THIS SWITCH INHIBITS ALL ERROR MSGS. NORMALLY USED WHEN

:;é LOOPING ON TEST (SW14) OR LOOPING ON ERROR (SW3).

473

:;g 4.3.4 SW(

476 THIS SWITCH BYPASSES A GIVEN DRIVE AFTER 20 ERRORS HAVE

477 BEEN DETECTED.

478

479

480 4.3.5  SWUD
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482 EACH TEST WILL BE EXECUTED ONLY ONCE. NORMALLY mzn T

483 FIRST PRSS, EGCH SUBTEST IS ITERATED A NUMBER OF T

-3z (USUALLY 50, ASES) ING THTE SHITCH THHIEITS

b ITERATIONS, 's Tha? GUICK PRSSES CAN BE MAGE.

487

gs:é 4.3.6 SW<1D>

4

430 RINGS A BELL ON ERROR. USEFUL WHEN ERROR TYPEOUT IS INWIBITED.

432

:g::; 4.3.7 SO

- THIS SWITCH PROVIDES THE TIGHTEST POSSIBLE SCOPE LOOP FOR

S8 ERRORS. IF THE PROGRAM DETECTS AN ERROR, IT WILL LOOP BACK

a7 TO THE BEGINNING OF TEST.

4&g

522 4.2.8  SWO®»

502 THIS SWITCH IS USED TO SELECT A PARTICULAR TEST (AS PER

ITCH SETTING WOULD BE

D T0 P
SC3 SW<00-7>) FOR EXECUTION AND SUBSEQUENT LOOPING. THUS IF
S04 ELECTED THE SW
N((JIE? Iﬂﬁ} BEFORE SELECTING TEST 1S,

C
ALL THE P&EVIOUS TESTS

S0e 4 LL BE EXECUTED.

s07

S8

g?g 4.4 *SOFTWARE® SWITCH REGISTER

Sil IF_THE PROGRAM IS BEING RUN ON R SHITCM.ESS PROCESSOR (I.E. AN 11/04 OR 11/34%)
Eig giﬁ PROGRAH WILL DETERMINE TMT HRREITCH EHI'ITgI? REGISTER IS

3¢ "SopTIBRE" siiToh RecTBtek 18 L0CATED &7 LOcTION 176" 81" T

S1% SETTINGS OF THE "SOF TWARE™ SWITCHES ARE CONTROLLED THROUGH

307 A KEYBOARD ROUTINE WHICH IS CALLED BY TYPING A 'CONTROL G'.

S17 THE PROGRAM WILL RECOGNIZE THE 'CONTROL G’ AT ANY TIME EXCEPT

si8 WHEN THE PROGRAM IS AT A HIGHER PRIORITY PROCESSING AN RKO& INTERRORUPT.
s19 THE "SOFTWARE® SWITCH VALUES ARE ENTERED AS AN

TN RESPONSE TO THE PHONPT FROM THE SHITCH ENTRY ROUTINES

" SWR = NNNNNN  NEW =
EACH TIME SUITCH SETTING ARE ENTEFED, THE ENTIRE SWITCH
REGISTER IFAGE MUST BE ENTERED. LERDING ZEROS ARE NOT
REQUIRED., 'RUBOUT’ AND 'CONTROL U" FUNCTIONS MAY BE USED TO
CORRECT TYPING ERRORS DURING SWITCH ENTRY.

~ ON PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE ’SOFTNQRE'

SWITCH REGISTER MAY BE USED. IF THE PROGRAM'FINDS ALL 18
€31 SWITCHES_IN THE 'UP’ POSITION, ALL SWITCH REGISTER REFERENCES
€32 WILL BE TC THE 'SOFTWARE’ REGISTER AND THE PROCEDURES DESCRIBED
222 RBOVE MUST BE FOLLOMED.
£

S36 4.5 INPUT DIRLOGUE
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4.5.1

4.5.2

4.5.3

4.5.4

RS B BETOE LS S
mgn 35 ENTERED ng sPsc??'fES Eez.ou 03 Euo'fio T0 DEFAULT
BY A CARRIAGE RETURN. UNRECOGNIZED OR ILLEGAL RESPONSES WILL
BE ECHOED BACK FOLLOWED BY *?*. THE PROPER RESPONSE MAY
THEN BE ENTERED.
IMPORTANT: FOR VARIATIONS OF THE ABOVE ges xxgp, ACT/APT
CONSIDERATIONS IN SECTIONS 3.2 § 3.3.
DRIVE SELECTION
THE REQUEST WILL BE:
DRIVES TO BE TESTED:

THE DEFRULT RESPONSE IS CARRIAGE RETURN TO TEST ALL DRIVES
IN THE 'DRIVE PRESENT’ CONDITICN.

THE OPERATOR CAN ALSO TYPE IN THE SPECIFIC DRIVE NUMBERS
70 BE TESTED, SEPARATED BY COMMAS 3 TERMINATED BY A CARRIAGE
RETURN.

E.G. DRIVES TO BE TESTED: 1,2,4.6
IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT

CONSIDERATIONS IN SECTIONS 3.2 & 3.3.

BUS ADDRESS
THE REGUEST WILL BE:

TYPE IN BUSS ADDRESS IF NOT 177440

THE DEFAULT IS A CRRRIAGE RETURN

CONTROLLER INTERRORUPT VECTOR
THE REQUEST WILL BE:

TYPE IN CONTROLLER INTERRORUPT VECTOR IF NOT 210
THE DEFAULT IS A CARRIAGE RETURN.

EXAMPLE OF PROGRAM DIALOGUE

THE EXAMPLE SHOWN IS FOR A PROGRAM STARTED AT ADORESS 220.
ALL OPERATOR RESPONSES RRE UNDERLINED.

UNIngR¥K96 DRIVE DIAGNOSTIC
MAINDEC-11-DZREH-C-PB

SEQ CO01!
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ORIVES TO BE TESTED: 1,3«CR>

TYPE IN BUSS ADDRESS IF NOT 177440 <CR»

TYPE IN CONTROLLER INTERRORUPT VECTOR IF NOT 210 «CR>

WILL TEST DRIVES:

ORIVE 1

(THE REST IS IDENTICAL TO THE EXAMPLE SHCWN IN 4.6 BELOW!

4.8 PROGRAM EXAMPLE

BEE FO

LOWING éS AN EXRMPL% OF 8 PROGRAM
H 2 DRIVES ON

UNIBUS RKOE DRIVE DIAGNOSTIC

ADDRESS (200) & WI
HQINSEQII{-DZRBH-C-PB
WILL TEST DRIVES:

I

DRIVE O

DRIVE SERIAL NO. ARA
CARTRIDGE SERIAL NO.;BBSB

DRIVE 1

DRIVE SERIAL NO. CCC
CARTRIDGE SERIAL NO. DCOD

END PRSS 8!

gILL TEST DRIVES:
1
DRIVE O

DRIVE SERIAL NO. RARA
CARTRIDGE SERIAL NO. BBB

DRIVE 1

TARTED AT THE

HE LINE.

SEQ 00i2
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£S0 ORIVE SERIAL NO. CCC

651 CARTRIDGE SERIAL NO. 00D

£53 END PRSS & 2 v

654 A

55 (ETC)

£57 THE ABOVE ASSUMES NO ERRORS DETECTED.

658 THE NUMBER OF PASSES IS DETERMINED BY ACT/APT/XXDP

EEQ INPORTANT:  FOR VARIATIONS OF THE ASOVE, SEE 0QP, ACT/APT

61 - CONSIDERATIONS IN SECTIONS 3.2 8 3.3.°

ey 4.7  HALTING THE PROGRAM

EES THE PROGRAM PROVIDES A METHOD OF WALTING ITSELF SUCH THAT

EEE THE_CARTRIDGE AND/OR DRIVE IS NOT LEFT IN ON UNDETERMINED

67 STATE; IE: HEADS UNLOADED OR INVALID FORMAT.

653 TO PROPERLY HALT, TYPE CONTROL-C (1C) ON THE CONSOLE.

B71 IF_HEADS ARE LOADED 8 FORMATTING IS VALID,

e72 THE PROGRAM WILL:

£74 1. ECHO tC

£75 2. TYPE "CPU HALTED"

678 3. HALT THE PROGRAM

B78 IF_HEADS ARE NOT LOADED AND/OR FORMATTING IS INVALID,

673 THE PROGRAM WILL:

E81 1. ECHO 1C

€82 2. TYPE "HALT PENDING, PLEASE WAIT'

£E3 3. DO _THE TEST(S) THAT LOADS HEADS AND/OR FORMATS

3 THE_INVALID CYLS

£ES : 4. TYPE 'CPU HALTED'

£8E S. HALT THE PROGRAM

£87

£E8

£E3 NOTES:

e8] 1. THE ABOVE EXAMPLE IS FOR THE PROGRAN RUNNING IN oure

£g2 MODE (MANUAL). IF THE PROGRAM 35 RUNNING IN CHRIN/AUTO

£33 MODE VIR XXDE,ACT,BPT; IT WILL FIRST LOAD HEADS

634 AND/OR FORMAT' CORRECTLY, IF REt'D, THEN IT WILL

635 JUMP ON TO THE MONITOR WHERE THE NEXT PROGRAM CAN BE

6% CALLED IN.

£3E THE TYPEOUTS WILL BE "ABORT PENDING ~ PLERSE WAIT"

£ “PROGRAM FEORTING"

-

701 2. OPERATING THE 'CONTINUE’ SWITCH ON THE CPU CONSOLE uILL RETURN THE

7% PROGRAM TO TEST 1 WHERE TESTING u;u. BEGIN WITH THE 1°ST DRIVE AGAIN.

704

708 S.0  DRIVE DIAGNOSTIC FUNCTIONAL DESCRIPTION

NO1

r

0013
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%
238 - .1 GENERAL
210 A. BASIC CONTROLLER TESTS, SIZING 8 SETLP
niE THESE TESTS DO BASIC CONTROLLER REGISTER REFERENCE TESTS
713 CHECKS OPERATOR INPUTS AGRINST DRIVES sszn ON THE LINE NE Of
14 DEFAULTS TO TEST ALL THE DRIVE ssen ON THE LINE.
71 CHECKS THE EXISTENCE OF AN P CLOCKS FOR use IN THE
2ik TIMING TESTS.
718 8. STATIC 8 CYCLE UP TESTS
| 720 THESE TESTS CHECK OUT THE ABILITY TO SELECT 8 DESELECT
7el THE DRIVE: TO DETECT PARITY, UNSAFE, AND FAULT CONDITIONS
7ee , &1‘7” THE DRIVE READY TO OPERATE BUT WITHOUT THE SPINDLE
)
~3c THE ENTIRE POUER UP SEQUENCE IS TESTED BY VERIFYING ALL
. Z STATUS é“§5 RESE?E Ropéa E v%né
| 727 CYCLE, mrin-oumn LIHIT cerscnon r.;numo nsvms
i & PIP...ETC STATUS BITS ARE CHECKED.
{
| Z'ax C. SEEK, WRITE HERDER, READ HEADER TESTS
{f s
| 73 THESE TESTS CHECK THE ABILITY OF THE m% T0 DO SEEKS,
| .'.;-3 HEADER OPERATIONS 8 20, 22 SECTOR FORMATT
'] ’
zg 5.2 TEST DESCRIPTIONS
; 737 EPEFEEE R R R ERE R R R ER LR R R R PR R R I R R AR 22 R AR ERERIRRRER 22222
| 738 BASIC CONTROLLER TESTS, SIZING 8 SETUP
‘ ;33 uu"uniuuuiu"huuuuuuuﬂunuuui"uuunnn
7]
| ;:g - TEST | REFERENCE ALL CONTROLLER REGISTERS
L 748 ms TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS
| 745 AN BE ACCESSED. THE INABILITY TO BE ACCESSED WILL
| 74 RESULT m A TIMEOUT TRAP WITH AN ERROR MSG. ANY
747 ERROR IN THIS TEST WILL RESULT IN ABORTING ALL OTHER
i ,?:g TESTS AND JUMPING TO 'END OF PRSS'
750
% TEST 2 SIZE THE BUSS
723 THIS TEST IS ENTERED ONLY IF 'DRIVE SELECTION' IS DEFAULTED
;gg mﬁn % Enunuxnc IN THE AUTO MODE OR A 200 START IN THE
7EE EVERY DRIVE FROM O THRU 7 IS ADDRESSED.
787 CONTROLLER snnon (CERR) }s Ssxnnmeo AND IF NOT SET, THE
| 758 DRIVE W LL £ TESTED THE PROGRAM WILL »bass
| 7%% TESTING DRIVE ONLY %F mt ERROR WAS A RESUL
| 760 MCS, UFE on m:o BEING SET: OR BOTH NED & DRA RESET m-
| 7%l DICATING THE OTHER PORT 18 ACCESSED.
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TEST 3 VERIFY OPERATOR DRIVE SELECTIONS

THIS TEST IS ENTERED ONLY IF DRIVE SELECTION IS NOT
DEFRULTED. EVERY DRIVE FROM C TC 7 IS ADDRESSED &

CONTROLLER ERROR (CERR) IS EXAMINED. IF NOT SET, THE
PROGRAM WILL ASSUME THE DRIVE IS PRESENT. 1T WiLL THEN CHECK
10 SEE THAT THE DRIVE WRS INPUTTED FOR TESTING. IF NOT, IT WILL
BE AN ERROR. IF CERR WAS SET, THAT DRIVE WILL BE BYPASSEC

ONLY IF THE ERROR WAS A RESULY OF MDS OR UFE SET OR BQTH

NED 8 DRA RESET (WRONG PORT). IF CERR IS A RESULT OF

NED ONLY, IT IS CHECKED AGAINT THE INPUTTED INFOR TO

VERIFY It WAS NOT SPECIFIED.

TEST 4 FIND NEXT DRIVE TO BE TESTED

THIS TEST FINDS THE NEXT DRIVE PRESENT 3 PUTS THAT
ADDRESS IN ‘'DRVRD’.

THROUGHOUT THE FOLLOWING TESTS, THE DRIVE TESTED IS
THE DRIVE WH ADDRESS IS IN "DRVAD’.

TEST S UNLORD DRIVE TO BE TESTED

THI? TEST UNLORDS THE DRIVE TO BE TESTED NEXT
WAITS FOR ATTN 8 VERIFIES IT CAME FROM THE CORRECT DRIVE.
© 1T THEN WAITS FOR SPEED OK TO GO LOW BEFORE

PRCCEEDING TO THE NEXT TEST.

B EFRRF PR R R R R R R R R RN RN R R R E RN RN R R R AR R R R AR R RPN R AR R R RS
STATIC & CYCLE UP TESTS

R R R AR R AR R R R R R R AR R R R R R R RN AR R R R R R AR R R R R R R RN R AR R RRR RS
TEST & REFERENCE 3 CHECK ALL STATUS BYTES IN RKMRZ 3 RKMR3
CHECKS THE ABILITY TO REFERENCE ALL
DRIVE REGISTERS AND THRT THEY CONTAIN CORRECT STATUS.
TEST 7 PRINT DRIVE SERIAL NUMBER
THIS TEST READS 8§ PRINTS THE DRIVE SERIAL # FROM MSG R, WORD !l
IN DECIMAL 8 IS PERFORMED ON THE 1ST PRSS ONLY
TEST 10 SET VvV WITH PACK CMD
IF. VW IS RESET, THE PACK CMD IS USED TO SET IT.

TEST 11 RELERSE DRIVE

=
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TEST 12 DRIVE TYPE TEST

THIS TEST COMPARES DRIVE TYPE IN MSG

B NST 'DDT* IN RKDS.
WRONG CDT IN RKCS! IS SENT & ERRORS ARE

RGAI
VERIFIED.

TEST 13 C-D PARITY ERROR DETECTION

TESTS THE ABILITY OF THE DRIVE TO DETECT EVEN PARITY SENT 2Y
THE CONTROLLER BY SETTING 'PAT® ON RKMRI.

THE DRIVE SHOULD RESPOND WITH ’C-D PRRITY ERROR® _

THE DRIVE STILL SENDS Q00D PARITY TO_THE CONTROLL.R WHICH IS NOW
CHECSégg FOR EEENSEQRITY THEREFORE THE CONTROLLER SHOULD DETECT
THE ERROR CONDITION IS RESET WITH THE CLEAR CMD

TEST 14 VERIFY START SPINOLE CMD

IHE PROGRAN CHECKS THE ENTIRE STRRTUP SEGUENCE, IE:
BRUSH CYCLE, HERDS HOME REV ETC
~ BY_VERIFYINS ALL RPPROPATATE’ STATUS B1TS FOR PROPER SEQUENCING.
THE CYL RDDRESS 8 CYL DIFFERENCE REGS ARE CHECKED
T0 BE ZERC AT THE END OF THE SEQUENCE.

ERRRER R R RER R R R R R R R R R R R R R R R R R R R R R R R R R R R R ERRRRRRRERR BRI R R 2224

SEEK/READ HERDER/WRITE AEADER TESTS
FEER R AR R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R AR R R B R R IR

TEST 15 STATIC CYL DIFF AND CYL RDDR REG TEST; PART I
;ﬁéSCTEST CHECKS EACH BIT OF THE CYL DIFFERENCE

ADDRESS REGISTERS BY PERFORMING SEEKS TQ ALL
MRJOR CYLS (0,1 16,32,64,128,256) WITH EVEN PRRITY SET.

THIS FREEZES h-ct Intok YI0K IN THE ABOVE REGISTERS 3 ALLOWS FOR CHECKIN

THIS TEST VERIFIES C-D PRRITY ERROR BIT SET, THAT HERDS DIU
NOT MOVE & ALL OTHER APPLICABLE STATUS BITS'& REGS.

TEST 16 STATIC CYL DIFF & CYL ADDR REG TEST-PART 2

THIS TEST CHECKS THE RBILITY OF THE DRIVE TO PROPERLY SET THE CYL

DIFF. 8 CYL ADDR REGS FOR ALL COMBINRTIONS BY SEEKING TO
ALL CYLS FROM EVERY OTHER CYL. (N SQURRE SEEKS).
IT 1S PERFORMED IN THE SAME MANNER RS THE ABOVE TEST.

TEST 17 HERD REGISTER TEST

THIS TEST CHECKS THE ABILITY TQ SELECT ALL HERDS (Q,1,2)
VIR RKDAR & READING BACK FROM MSG B3 BY THE SELECT DﬁI' CMO.
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HERD 3 IS CHECKED TO PRODUCE INv. ACOR.

NCE CHANGING HEAD ADDRESSES ARE TIED TO SEEK CMD

géx.scmcc énS 3 MUST EEEUL IN A sésu mco%wfs atom KITH
TLLEGAL ADDRESS. IF NOT, THIS MEANS THAT CHANGING HEAD ACORESSES
ARE NOT TIED TO SEEK CMOS

TEST 20 SEEK TO CYL O
TESTS THE E&m 70 DO A SEEK CMD.
VERIFIES 7 WAS NO MOVEMENT BY CHECKING ALL APPROPRIATE

STATUS BITS. VERIFIES CMD COMPLETION BETWEEN 10-1SUSEC.
READ HEARDER IS NOT PERFORMED AS THE PACK MAY NOT BE FORMATTED.

TEST 21 TEST SECTOR COUNT REG. FOR 22 & 20 SECTOR FORMAT

TEST 22 DETECT OUTER LIMIT

RSCTERHAETHER T8 SRR ST PosITIon v

AN ERROR IN THIS TEST INDICATES:
AND/0R 32 5'5@3 %’T‘Esggﬁ ?L‘ 5&5355 DIRECTION.

TEST 23 RERD HERDERS, ALL TRACKS, CvL O

THIS TEST DOES NOT CHECK THE HERDERS, BUT ONLY THE FACT
THAT HEADERS CAN BE READ CORRECTLY BY CHECKING CERR & DTE.

THIS TEST IS VALID ONLY IF THE PACK HAS NOT BEEN ZERO'D OUT.

TEST 24 BASIC WRITE/RERD HEADER 3 HERD SWITCHING TEST

THIS TEST CHECKS HEAD SWITCHING BY WRITING UNIQUE HERDERS
ON EACH TRACK OF CYL O, READING BACK & VERIFYING THEY REMARINED
UNIGUE. 22 SECTOR FORMAT IS USED

1.K. TRACK O: ALL 0'S FOR ALL SECTOR HERDERS
TRACK 1: 0101 FOR ALL SECTOR HERDERS
TRACK 2: ALL 1'S FOR ALL SECTOR HERDERS

TEST 25 BARSIC WRITE/READ HERDER TEST; ALL 1'S, 20 SECTORS

USING HERD 0, WRITE 8 READ 20 SECTOR HEADERS BY WRITING ALL
17 AS HEADERS. ATTEMPT TO FIND SECTORS 20 8 21. VERIFY
THEY ARE NO LONGER THERE BY READING 22 SECTORS AND NOT
FINDING 0°S AS DATA FROM THE PREVIOUS TEST.
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TEST 26 WRITE 8 RERD HERDERS CYL O, HEARC O

TEST 27 SEEK FROM CYL O TO 1 & RERD HERDERS

THIS TEST CHECKS MSG A & B WORDS 0,1,2 FOR CORRECT STATUS AFTER =0V
1S RECEIVED FROM A SEEK CMD TO DETERMINE

THAT THE n?.ms ARE ACTUALLY MOVING & THE CYL DIFF IS 1.

AFTER ATTN xg ngccxvgo csnn véa Exnm D FOR ANY ERROFS.

CYL DIFFERENCE IN MSG A2 IS VERIFIED TO BE O 8 CYL AD

IN MSG B2 IS VERIFIED TO BE 1.

HEADERS ARE READ FROM | SECTOR, HEAD O 8 VER

8 VERIFIED THAT THEY ARE
DIFFERENT FROM CYL O TO SHOW THAT THE HEADS DI

D ACTUALLY MOVE.
TEST 30 WRITE 8 READ HERDERS CYL 1, HERD O

TEST 31 TEST RECALIBRATE CMD 3 RERD HEARDERS

THIS TEST DOES A RECALIBRATE 8§ READS HEADERS.
IT VERIFIES THAT WRITING HEADERS ON CYL 1 FROM THE PREVIOUS
TEST DID NOT OVERWRITE CYL O HERDERS.

AN ERROR IN THIS TEST INDICATES THAT HERDS:

; A. MOVED TO A CYL OTHER THAN 1
OR B. DID NOT GET BRCK TO CyL O

TEST 32 SINGLE INCREMENT SEEKS TO CYL 410

THIS TEST DOES SINGLE INCREMENT SEEKS OUT TO CYL 410
gég¥gg$ 82¥QHRITING OR READING SO AS NOT TO INADVERTENTLY

TEST 33 READ & SAVE BAD SECTOR INFO & TYPE PRCK SERIAL #

THIS TEST VERIFIES THAT CYL 410, TRACK 2 CAN BE RERD.
THIS ARER CONTAINS BAD SECTOR INFO WHICH IS WRITTEN BY THE
FACTORY DURING MANF. ALL BAD SECTOR INFO (BSE) WILL BE STORED
AT THIS TIME TO MASK FUTURE READ HEADER OR DATA ERRCR PRINTOUTS.
IF BSE INFO CANNOT BE READ, OR IF AFTER READING THE BSE INFO

1T IS DETERMINED THAT AN ALIGNMENT CARTRIDGE IS USED,

A MSG WILL BE TYPED INDICATING THAT ALL

FUTURE FORMAT AND READ-WRITE TESTS WILL BE BYPASSED

THIS IS DONE SO AS NOT TO DESTROY BSE INFO OR AN ALIGNMENT PACK BY WRITI

THE PACK SERIAL # IS TYPED IN OCTAL & FOR THE FIRST PASS ONLY.
THIS IS THE FIRST TEST WHERE THE RERD DATAR CMD IS PERFORMED
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335 TEST 34 DETECT INNER LIMIT
488 THIS TEST VERIFIES THAT THE LAST CYL IN THE ABOVE
= LS 0 ORI IR 2 SR e
48] % ATee 31 THOIE" ?He PORMET Pare Fray oM ©
3% o o"°’§‘¥a5$z§‘“5 “?ﬁ:%*”“ NT CARTRIDGE
§§ s%c* % SR%GMLHND&&%&P%&&.
83
ggg TEST 35 FORMAT PACK
§33 THIS TEST FORMATS THE ENTIRE PACK IN 22 SECTOR FORMAT BY
101 988:“ ‘78*516"3'}%{.‘"&5“%55‘ KDER CMDS (AL TRACKS).
I'eg HILL BE READ SE REXT ¥2§ %
1353
iggg TEST 3& DECREMENT FROM CYL 410 TO O 8 READ HERDERS
1007 THIS TEST VERIFIES MOTION IN THE NEGATIVE DIRECTION BY
| 1833 SINGLE CYL INCREMENTAL SEEKS.
| i
1010
; %g{é TEST 37 SEEK FROM CYL 0 TO ALL MAJOR CYLS 3 READ MEADERS
| 1013 THIS TEST SEEKS FROM CYL O TO ALL THE MAJOR CYLS & READS HEADERS.
g igég : IT THEN SEEKS CYL O & READS HERDERS.
101 MAJOR CYLS ARE: | (DECIMAL) = ! (OCTAL)
‘ 1017 Z z
1018 4 4
| 1019 g 10
| 1020 16 20
| 1021 32 40
1022 £Y4 100 ‘
| 1023 128 200
| 1028 256 400
| 1088
! 1026 5
| iggg TEST 40 SEEK TO ALL CYLS FROM O 8 READ HEADERS
1029
3 %8.3? TEST 41 SEEK TO ALL CYLS FROM CYL 410 8 READ HERDERS
| 1032
P %ggg TEST 42 SEEK TO ALL KEY INVALID CYLS
| 103 THIS TEST VERIFIES THAT 'INV ADDR’ 8 °'SEEK INCOMPLETE® IS
103 PRODUCED 8 THAT HEADS DO NOT MOVE OR UNLOAD IF AN ILLEGAL
%8%; CYL IS SPECIFIED IN R SEEK.
;333 INVALID CYLS ARE 411 THRU 511 (100 1IE. 833 THRU 777 (8)
1041 THIS TEST CHECKS KEY INVALID CYLS 411,412,418,448 & 480
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6.0

B.2

FOR A FULL LOGIC TEST

}EEPERQSRQEDD?ES NOT REEUIRE FORMATTED PACKS RS FORMARTTING

ANY TEST THAT MODIFIES STANDARD 5ogh TTING IS FOLLOWED BY A
'SEERN UP* TEST TO PUT THOSE CYL CK TO STANDARD

ERROR REPORTING

ERROR INTERPRETATION

WHENEVER AN ERROR MSG IS PRINTED OUT, ALL REGISTERS
AND OTHER DATA PERTAINING TO THE Ennbn nas ALSO GIVEN.
MSG A(00), MSG B(Ol), RKER, RKBA. NDICATE THE
E%gms OF THE CORRESPONDING Rmsrsné nr THE TIME OF

EVERY ERROR MSG CONTAINS A PC. THIS PC INDICATES THE
POSITION IN PROGRAM WHERE THE ERROR CALL IS LOCATED. THE
ERROR MSG, BECAUSE OF PRACTICAL CONSIDERATIONS IS MADE
SHORT AND MEANINGFUL. THE USER IS ADVISED TO LOOK UP THE
PC IN THE PROGRAM LISTING, WHERE HE WILL FIND MCRE INFORMATION
ABOUT THE ERROR m mm msmnces A SINGLE FAULT WILL
cxvz RISE ; REPORT. A LITTLE oeuasnmon
AREFUL Exmmmxou or HE omn GIVEN uzu. BE CERTAINL
vmv HELPFUL IN szoxnnnc THE FAULT. A BRIEF expmmwn
or uum IS o?‘}““ C ;o IN TEST IS GIVEN AT THE
VERY HE NUMBERS GIVEN um ERROR
nscs ms IN OCTAL.

NOTE
NO ERROR LOGGING OR OPERATION HISTORY IS PROVIDED.

ERROR PRINTOUT EXAMPLES:
EXAMPLE #l:
MSG RO ERRCR
RAFTER START SPINDLE CMD & FWD SET

TEST NO. PC

000014 (016530
EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT
RO B0 Al Bl RZ B2 83
030144 100000 013704 000001

ACTUAL ACTUAL ACTUAL ACTUAL ACTUAL ACTURL ACTUAL
AC 80 Rl Bl Az B2 B3

S

E

S

C020
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140144 100000 101744 000CO!
RKCS1  RK(S2  RKASOF ER RKOS RKDC
040200 000100 0100C0 00COOO 00OCCC (Cooooo

THE ABOVE EXAMPLE SHOWS EXPECTED & ACTUAL DATA FOR
MSG REGISTERS RO, BO, Al & Bl.

MSGS A2, B2 3 B3 WILL BE TYPED OUT onu as

REQUIRED IF THE CYL DIFFERENCE/QFFSET

320"5,_,25 3 HERD 8 SECTOR INFORMATION I8 n VQRIQBLE PARAME TER
EXAMPLE #2:

NO ATTN IN RKASOF

AFTER UNLORD CMD

TEST PC

000003 '014330
RKMR2 RKMR3  RKER RKDS RKCS1  RKCSe2  RKASOF
000144 100000 0OCOOC 100101 00C20e 0CC104 (0CCOCO

[ END OF DOCUMENT 1
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128
g7
NLIST CND,MC,MD
LIST &%
ENRBL RBS, AMA
:DEFINE SYSMARC MACROS
167400 §SWR= 167400 ;DEFINE SWITCHES IS,14,13,11,10,9,8
000031 §TN= l :SET FIRST TEST NO. TC'1

.TITLE IBUS RKO& DRIVE DIAGNOSTIC PART |
,lCOPYRI GHT (C) 1976

;#DIGITAL EQUIPMENT _CORP.

,lﬂﬂ , MASS. 01754

iPROGRRH BY GRRY PAPAZIAN
IT IS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC

: #PACKAGE (MAINDEC-11-DZQAC-C2), SEPT 14, 1376.
¥

SBTTL OPERATIONAL SWITCH SETTINGS

E* SWITCH USE

R B oy P -

¥ 15 HALT ON ERROR

¥ 14 LOOP ON TEST

L3 13 INHIBIT ERROR TYPEOQUTS

tx 12 ABORT DRIVE AFTER 20 ERRORS
‘¥ 11 INHIBIT ITERATIONS

i ¥ 10 BELL ON ERROR

‘¥ ] LOOP ON ERROR

i ¥ : LOOP ON TEST IN SWR<7:0>

.SBTTL SUMMARY OF STARTING LOCATIONS

200 DEFAULT PARAMETERS

204 DEFRULT PARAMETERS & BYPASS TEST 16

e20 INPUT PARAMETERS

INPUT PARAMETERS & BYPASS TEST 1&

260 RUN HODULE TEST VERSION-DEFRULT MODE ONLY BYPRSS
TE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>