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1.0 RBSTRACT

WORS mmssmn nsnnmc "AND ALL
OFFSET op%}'xgs dtf_ Penroanto e z
3‘653?13& MIN, “Bx 137 CYL mx gr%m?nsé
ERROR DETE..4ON'LOGIC IS CMECKED av TWARE ERROR FORCING.

AFTER A SUCCESSFUL RUN (WITH NO ERRORS) OF PART 2, THE DRIVE
IS RERDY FOR PART 3 OF THE DRIVE DIAGNOSTICS.

TESTING IS BASED ON A HIERARCHY APPROACH STARTING WITH
BRSIC LOGIC TESTS AND PROCEEDING THRU DYNAMIC TESTING. THE
TESTS WILL BE KEPT SMALL TO FRCILITARTE SCOPING LOOPS.

MTEEMVEHIS PROGRAM ANYWHERE BUT AT THE END OF PﬂSS

THE HEADERS IN THE DISK CARTRIDGE IN
UNDETERMINED STATE.

e.0 REQUIREMENTS
e.l HARDWARE
. THE FOLLOWING HARDWARE IS REQUIRED TO RUN THE DISK DIAGNOSTIC:

Egséu TELETYPE
ST e 0

1 TO 8 RKOB DRIVES

NOTES: 1. i; 'EITI'ER KH%Y%RSSED CLOCK Igagen? Tl-é TIMING

GINNING OF THE TESTS HILL CON’IRH THIS.

2. THE PROGRAM CAN WORK OFF EITHER FORMARTTED OR
NON-FORMATTED PRCKS.

e.e PRELIMINARY TESTING & PROGRAMS

FFES'T‘KS gU tggg CONTROLLER DIAGNOSTICS

(ALL PARTS) SHOULD
ULLY FOLLOWED BY THE RKO& DRIVE DIAGNOSTIC- PART 1.
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3.0

3.1

3.2

3.3

PROGRAM CONSIDERATIONS

POP-11 FAMILY COMPATIBILITY

THIS PROGRAM CAN BE USED BY THE PDP-11-04,0S,10,20,
34, 35,40,45,50, 8 70.

IT IS COMPRTRSLE WITH THE LSI- %R 1 INSTRUCTION SET AND CAN TEST

THE RKO6 ONLY IF THE DRIVE CONTROLLER FOR THE LSI-11 IS
DESIGNED TO BE DIAGNOSTICALLY COMPATABLE WITH THE 611

XXDP
EHIS PROGRAM CAN BE CHAINED BY XXDP & WILL NOT OVERLAY THE

CHAIN MODE OPERATION (MONITOR)

é ;5 PPUY DIFI.NLE IS SED.
SS & CON INTERRUPT VECTOR IS

RN L B ———

NOTE: THE DRIVE PRESENT CONDITION IS:
A. YL
gt g

. ITE LOCK DI
D. DRIVE RERDY INDICRTOR ON
DUMP MODE OPERATION (MANUAL)

é 6ﬂ OGIé F mm:o FROM 220.
BUT THE OPERATOR IS FIRST GIVEN
tHE PACK IN DRO WITH A SCRATCH
TYPE (CR) WHEN DONE

ACT/APT

THIS PROGRAM IS ACT COMPATIBLE. IT IS APT

COMPATABLE TO THE EXTENT THAT APT HOOKS WILL BE IN THE
PROGRAM 3 WILL WORK THRU THE 'UPTON INTERFACE'.

FOR OTHER INTERFACES, APT MAY ONLY LOAD 3 START THE PROGRAM.
1.E. LORD & DUMP MODE.

AUTOMATIC MODE (MONITOR)
1. THE INPUT DIALOGUE IS BYPASSED.

SEQ 0004
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2. 55 nﬁ'ﬂ?s ADDRESS 3 CONTROLLER INTERRUPT VECTOR IS
3. %ngx% IN THE 'DRIVE PRESENT’ CONDITION WILL BE

THE DRIVE PRESENT CONDITION IS:

R. HERDS

LOADED
B. CORRECT Pm SELECTED
g . WRITE L

DISABLED
DRIVE REWY INDICATOR ON

NOTE:

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

APT ETABLE DEFINITIONS

THE FOLLOWING DEFINITIONS ARE
TRBLE (ETRBLE) ENTRIES. VIR

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

VAL I
R RUNNI

2. IRONMENT
BIT 7

BIT 6

MODE:BYTE

1 ETABLE DOES SIZING

0 PROGRAM DOES SIZING

6 %g TO_APT IF SCRIPT MODE
1

0

w
~—
—
n

SI.P&RE M.ETWWUT
BITS 4-0 l%‘f USEBNSG'E

3. SWITCH 1 (SOFTWARE SWITCH REGISTER)
ENVIRONMENT MODE BIT 7 (SIZING BIT) IS SET T

8 e e B U £ TR 1o
N

4. SH;TCH E (USER SWITCH REGISTER)

NOT USE
S. CPU OPTIONS:

NOT USED
6. %HORY TYPES 1-4 AND MAX MEMORY ADDRESSES
7. INTERRUPT VECTOR |

USED WHEN EN’VIRON‘ENT MODE BIT 7=1.
8. BUS PRIORITY l:

DEFRULT = 210

SEG 000S

D FOR SPECIFYING APT ENVIPONGNTH.
NG THE APT UTILITY PROGRAM “TSP™:

THE SOF TWARE
cousgt.z
SECTIONS 4.3 & 4.4 (suncn REGISTER optxonsx MAY USED

TUBCRIET MoDE . ROLEVER . B1
IN APT SCRIPT . HOMEVER, BIT 14 (LOOP ON TEST) MUST ALWAYS




2
&

g
g’
o

SRR FRTRRIRABAY

™
P

ISttt st B A B R R R AR

W
.-
-0

GOl

PART 2 MACY1l 27(1006) 07-0CT-76 14:14 PAGE & SEG 0006

=2

2
A
fe
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s

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

S. 1 T VECTOR 2:
NOT USED

10. BUS PRIORITY 2:
NOT USED W

H1- DGZD LHEN ENVIRONYENT MODE BIT 7 = 1. DEFAULT = 177440 S
2. RN ENVIRONMENT BIT 7= L. EACH BIT SET 10 N
1IN BITe §_7 WILL SELECT THE CORRESPONDING DRIVE TO BE
. BITS 8-15 ARE NOT USED.
13. CONTROLLER DESCRIPTOR WORDS: | &

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

3.4 DUAL ACCESS

THIS PROGRAM WILL NOT TEST OR SUPPORT DUAL-ACCESS. A DRIVE
EQUIPED WITH DUAL RCCESS MUST BE SWITCHED TQ THE PORT UNDER
TEST TO PREVENT CONTENTION WITH THE OTHER PORT.

DUAL ACCESS TESTS WILL BE INCORFORATED IN A SEPARATE PROGRAM
AT A LATER DATE.

3.5 MEMORY MANAGEMENT
MEMORY MANAGEMENT NOT USED

3.6 PARITY CHECK ENABLED
¥r TW PARITY cogcx OPTION IS AVAI ON THE SYSTEM,
HE WILL RUN WITH MEMORY CHECK ENABLFD.

3.7 BAD SECTOR
THE PROGRAM W OMPARE DATA NITH T SECTOR :
xﬁfonmnon c&'fn?rco ON CYLI 410 mm'%.mgnxmours
OF DATA ERRORS DUE TO BAD SECTORS/TRACKS WILL BE MASKED OUT.

3.8 EXECUTION TIME
THE EXECUTION TIMES SHOWN BELOW ARE BASED ON THE PDP 11.50.

TOTAL TIME: 2 MIN, 40 SEC
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3.9

3.10

3.11

4.0

4.1

A BREAKDOWN OF THE MORE LENGTHY TESTS ARE SHOWN BELOW:

e EREE R
E L
TE2t & N T {2 3¢
TEST 26 137 CYL SEEK TIMES 10 SE¢
TEST 27 MAX VELOCITY TIMES 15 SEC
FAULT ISOLATION

TO BE DETERMINED.

ERROR CORRECTION AND FRILURE RATE ANALYSIS

THIS PROGRAM WILL NOT DO ERROR CORRECTION OR FAILURE RATE
ANALYSIS.

DEFAULT UNIBUS ADDRESSES 3 VECTORS
THE FG.LWING IS A LIST OF ALL DEFAULT RDDRESSES &

VECTORS OF ALL HARDWARE TO BE USED & THEIR MEMORY
ADDRESSES WHERE THEY CAN BE CHANGED.

LOCATION DEFAULT CONTENTS
RKO6 BUSS ADDRESS 1264 177440
CW INTI RRLPT VECTOR 1314 ell
¢ PRIORITY 1316 e40
P-CLOCK STATUS REG i320 {;gg:g
P-GLOCK READ BUFFER 1354 175845
L-CLOCK STARTUS REG 1326 177546
L-CLOCK I T VECTOR 1330 100
P-CLOCK INT T VECTOR 1332 104
TTY KB STRTUS REG 1144 177560
TTY giaur 1146 177562
TTY PRINTER STATUS REG 1150 177564
TTY PRINTER BUFFER 1152 177566

OPERATING PROCEDURE & CONTROL FUNCTIONS

PROGRAM LOARDING

THE PROGRAM CAN BE LORDED FROM PAPER TAPE USING STANDARD
PROCEDURE FOR ABSOLUTE LOADER TAPES; OR FROM ANY MEDIR
SUPPORTED BY XXDP.
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4.1.1

4.1.2

4.1.3

4.1.%

.2

LORD THE STARTING ADDRESS (SEE SEC 4.2).

SET SWITCH REGISTERS RS DESIRED (SEE SEC 4.3).

SET DRIVES TO BE TESTED IN THE 'LOAD’ CONDITION & WITH THE
APPROPRIATE PORT SELECTED 8 WRITE LOCK DISABLED. DRIVES
NOT TO BE TESTED MUST HAVE BOTH PORTS DESELECTED.

NOTE: THE MIVE WILL NOT RESPOND TO THE *START SPINDLE'
gg% THE RUN/STOP SWITCH IS IN THE ’'STOP’

PRESS 'START’

HE PROGRAM WILL IDENTIFY ITSE L GIN A
?&NE.OGLE HITH |'TLI-E &mron T0 &TERHIIé bR?GVES TO BE TESTED
THE PROGRAM BEGINS TESTING ONLY THOSE DRIVES SPECIFIED BY _

THE INPUT DIALOGUE. IF A SPECIFIED DRIVE CANNOT BE FOUND BY
THE IT WILL THE DRIVE

TESTING ALL DRIVES.

STARTING LOCATIONS
LOCATION 200 - STARTING SS TO DEFAULT THE BUSS
%EC TROLLER INTERRUPT VECTOR
CGTIEJ%TI&L DRIVES IN THE 'DRIVE PRESENT’

NOTE: THE DRIVE PRESENT CONDITION IS:

RADS MANUALLY
ORRECT PORT SELEC
M{VE kEMY INJIOED TOR ON
LOCATION 204 - SAME AS 200 START BUT BYPASS WRITE TESTS.
LOCATION 214 - SAME AS 200 START BUT BYPASS TIMING TESTS.
LOCATION 220 - STARTING ADDRESS TO INPUT TESTING PRARAMETERS
BUSS ADDRESS &

VIR THE INPUT DIALOGUE.
CONT. INTERRUPT VECTOR INPUTTED ONLY ON

SEG CO00e
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4.3

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

IST PASS.

LOCATION 224 - SAME RS 220 START BUT,BYPASS WRITE TESTS.
LOCATION 230 - SAME AS 220 START BUT BYPASS TIMING TESTS.
IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT

CONSIDERATIONS IN SECTIONS 3.2 & 3.3.
SWITCH REGISTER
THE SWITCHES ARE USED TO PROVIDE CONTROL FUPCTIONS.
SWITCH FUNCTION

1S  HALT ON ERROR

{‘l L% G}l TEaT ouT
{ gYPﬂgg IVE AFTER 20 ERRORS
l

1 INHIBIT ITERATION

0  BELL ON ERROR

9  LOOP ON ERROR

8 LOOP ON TEST IN SW<07:C0>
SW¢1S>

THE PROGRAM HALTS ON ENCOUNTERING AN ERROR, AFTER TYPING OUT
THE ERROR MESSAGE AND PERTINENT INFORMATION, IF SW13=0.

PRESSING "CONTINUE™ RESTORES NORMAL OPERATION OF THE PROGRAM.

SW<1Y

THE PROGRAM LOOPS ON THE TEST THAT IS BEING EXECUTED WHEN
THE SWITCH IS PUT ON. THIS SWITCH IS NORMALLY USED ALONG
WITH SWIS.

SW¢1d

THIS SWITCH INHIBITS ALL ERROR MESSAGES. NORMALLY USED WHEN
LOOPING ON TEST (SWi4) OR LOOPING ON ERROR (SW9).

Sl¢l12>

THIS SWITCH BYPASSES A GIVEN DRIVE AFTER 20 ERRORS HAVE

BEEN DETECTED.

SW(lID

EACH TEST WILL BE EXECUTED ONLY ONCE. NORMALLY AFTER THE

SEG 0009
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4.3.6

4.3.7

4.3.8

4.4

4.5

FIRST PASS, ERACH SUBTEST IS ITERATED A NUMBER OF TIMES

1%&“&0 '8 I FOE GASER). SETTING THIS SWITCH INHIBITS

SW<«10>

RINGS A BELL ON ERROR. USEFUL WHEN ERROR TYPEOUT IS INMIBITED.

SW« 0P
THIS SWITCH PROVIDES THE TIGHTES

T
Y0 The BECINNING OF TEST. 1

SW<08»

THIS SWITCH IS USED T SELECT R PFRTICLI.M TEST (RS PER
SH(M-?)) FOR EXECUTION AND SUBSEQUE #OOPING THUS IF
g éS I? T0 BE SELECTED THE SWITCH SE WOULD BE
SHOULD BE NOTED THAT BEFORE SELECTING TEST 1S,
ALL THE PREVIOUS TESTS (1-14) WILL BE EXECUTED.

POSSIBLE ?‘COPE LOOP FOR
ERROR, IT WILL LOOP BACK

"SOFTWARE® SWITCH REGISTER

IF TI{ PROGRAM IS BEING Ru'l ON A SWITCHLESS PROCESSOR
(I E. AN 11/04 on 11/734) PROGRAM WILL DETERI"II!! THAT
rmnums SHI I T AND WILL USE

WARE® SWI
G TER AT LOCATION (8), T TTINGS
Fi %Eﬁ%?“g'°§?éﬁ&§“*rwnn;.manalc.

EX T WHEN g#mlﬁ AT A HIGI-ER PSIMITY PRO(I:E'ESSING

AN RKOG INTERRUPT. THE 'SOFTWARE’ SWITCH VALUES ARE
ENTERED RS AN OC FI.WINRESPONSETOMPROFPT
FROM THE SWITCH ENTRY ROUTINE:

SWR = NNNNNN NEW =

sncu ;Er: SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH

R IMAGE MUST BE ENTERED. LERDING ZEROS ARE NOT
aeauxnen "RUBOUT’ AND ’CONTROL U’ FUNCTIONS MAY BE
USED TO CORRECT TYPING ERRORS DURING SWITCH ENTRY.

ON* PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE
'sorrm' SWITCH REGISTER MAY BE USED. IF THE

FINDS ALL 16 SWITCHES IN THE 'UP’ POSITION, ALL SWITCH
Recrsrzn REFERENCES WILL BE TO THE 'SOFTWARE' REGISTER
AND THE PROCEDURES DESCRIBED RBOVE MUST BE FOLLOMWED.

INPUT DIALOGUE

SEG 0010
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?19 THE DIALOGUE WILL BE Yoorc xmennsgévs#v THE PROGRAM uxu;

23 TheR B Emm nE sﬁscfm SR ALLOED 70 DEFROLT.

g40 BY A CARRIAGE RE UNRECOGNIZED OR ILLEGAL RESPONSES WILL

541 BE Ecnoeo BACK rou.om BY "?*, THE PROPER RESPONSE MAY

g:g THEN BE ENTERED.

Syl IMPORTANT: FOR VARIATIONS OF THE ABOVE 3:5 XXDP, ACT/APT

gﬁ CONSIDERATIONS IN SECTIONS 3.2 & 3.4.

547

g:g 4.5.1 DRIVE SELECTION

E"s;? THE REQUEST WILL BE:

PRIVES TO BE TESTED:

THE DEFAULT RESPONSE IS CRRRIHGE RETURN TO TEST ALL DRIVES
IN THE 'DRIVE PRESENT’ CONDITION

THE OPERATOR CAN ALSO TYPE IN THE SPECIFIC DRIVE NUMBERS
'rag ausN TESTED, SEPARATED BY COMMAS 3 TERMINATED BY A CARRIAGE
E.G. DRIVES TO BE TESTED: 1,2,4,6
IMPORTANT : ron VARIATIONS OF THE ABOVE, SEE XXDP ACT/APT
ONSIDERATIONS IN SECTIONS 3.2 & 3.3.
4.5.2 BUS ADDRESS
THE REQUEST WILL BE:

JEE SRR O CERaGAG S

g;é TYPE IN BUSS ADDRESS IF NOT 177440
g;a THE DEFAULT IS A CARRIAGE RETURN
e
E% 4.6.3 CONTROLLER INTERRUPT VECTOR
% THE REQUEST WILL BE:
% TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210
% THE DEFAULT IS A CARRIAGE RETURN.
foa
% 4.5.4 EXAMPLE OF PROGRAM DIALOGUE
£87 THE EXAMPLE SHOWN IS FOR A PROGRAM STARTED AT ADDRESS 220.
% ALL OPERATOR RESPONSES ARE UNDERLINED.
90

UNIBUS RKOE DRIVE DIAGNOSTIC
PART 2
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MAINDEC-11-DZREI-C-PB
DRIVES TO BE TESTED: 1,3¢CR>

TYPE IN BUSS ADDRESS IF NOT 177440 <CR>

TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210 <CR>

WILL TEST DRIVES:

3

DRIVE 1

(THE REST IS IDENTICAL TO THE EXAMPLE SHOWN IN 4.6 BELOW)

PROGRAM EXAMPLE

THE FOLLOWING IS AN EXAMPLE OF A PROGRAM STARTED AT THE
DEFAULT ADDRESS (200) & WITH 2 DRIVES ON THE LINE.

ooorororor oo oo
bab s bt bapop—s b op—
OO NN EW—0O

GRERRREREEREREEREREE

TrTTee
hESRES

oo
£
Noe

UNIngR¥K26 DRIVE DIAGNOSTIC
MAINDEC-11-DZR6I-C-PB

WILL TEST DRIVES:

!

DRIVE O

DRIVE SERIAL NO. AAA
CARTRIDGE SERIAL NO. BEB

DRIVE 1

DRIVE SERIAL NO. CCC
CARTRIDGE SERIAL NO. DODD

END PASS #1

gILL TEST DRIVES:
1
DRIVE O

DRIVE SERIAL NO. ARA
-CARTRIDGE SERIAL NO. BBB

DRIVE 1
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4.7

DRIVE SERIAL NO. CCC
CARTRIDGE SERIAL NO. DDD

END PRSS & 2
(ETC)

THE ABOVE ASSUMES NO ERRORS DETECTED.
THE NUMBER OF PASSES IS DETERMINED BY ACT/APT/XXDP

IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT
CONSIDERATIONS IN SECTIONS 3.2 & 3.3.

HALTING THE PROGRAM

THE PROGRAM PROVIDES A METHOD OF HALTING ITSELF SUCH THAT
STRTE: 1£: HEADS UNLORDED OR TNVALID FORMAT. - o e
TO PROPERLY HALT, TYPE CONTROL-C (1C) ON THE CONSOLE.

I nﬁzgwu&efpsn'& 'FORMATTING IS VALID,

. ECHO tC
. TYPE "CPU_HALTED"
. HALT THE PROGRAM

1
2

3

IF HEADS ARE NOT LOADED AND/OR FORMATTING IS INVALID,
THE PROGRAM WILL:

LY

g. PENDING, PLEASE WAIT’

")
5

T
ST(S) THAt LOADS HEADS AND/OR FORMATS
1D C\Tr NDERS

249 —m
oRE
Mo
=B

>
o3
heR
3

NOTES:

1. THE ABOVE EXAMPLE IS FOR THE PROGRAM RUNNING IN DUMP
MODE (MANUAL). IF THE PROGRAM IS RUNNING IN CHAIN/AUTO
MODE VIA XXDP,ACT,APT; IT WILL FIRST LOAD HEADS
AND/OR FORMAT CORRECTLY, IF REQ’D, THEN IT WILL
JUMP ON TO THE MONITOR WHERE THE NEXT PROGRAM CAN BE
CALLED IN.

NG

THE TYPEOUTS WILL BE "RBORT PENDING -
& "PROGRAM ABORTING

2. OPERATING THE 'CONTINUE' SWITCH ON THE C
PROGRAM TO TEST 1 WHERE TESTING WILL BEG

PLERSE WAIT"

wrr
—
2
—
™
D

PU CONSOLE WIL
IN WITH THE 1°’

SEQ 0013
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%
;gg 5.0 DRIVE DIAGNOSTIC FUNCTIONAL DESCRIPTION
708 5.1 GENERAL
708
;ﬁ’ A. MWRITE TESTS
rat ncss TESTS crccx THE nan.m OF THE DRIVE TO WRITE & READ
713 nsg TERNS: PERFORM ALL OFFSETS 8 PERFORM ALL
'75 SPIRAL TING.
;ig B. SERVO & SPINDLE TIMING TESTS
718 TI{SE rzsrs crtcx 8 TYPE HERD LOAD, UNLORD 8 me TIMING
719 m.so AVERAGE SEEK TIMES, AND MAX VELOCITY
»éaos hns MEASURED 8 TYPED.

7el
.2 TEST DESCRIPTIONS

SERERERRRERERAERRRRRERRRRERER R RER R R R R AR R AR RN AR ERERESRE

BASIC CONTROLLER TESTS, SIZING 8 SETUP
T e L e e e e e

TEST 1 REFERENCE ALL CONTROLLER REGISTERS

THIS TEST VER FIES THAT ,&L REGISTERS
C BE ACCESSED. ILITY T0 BE ACCESSED WILL
TNRTIEOUTWHTH AN ERROR MESSAGE. ANY

5?9" IN THIS TEST WILL RESLLT N RBORTING ALL OTHER

TEST 2 SIZE THE BUSS

THIS TEST IS ENTERED ONLY IF 'DRIVE SE
*FERSY ING IN THE AUTO MODE OR

svsmnn”u%rnonnnmné ADDRESSED.

CON ERROR (CERR) IS mePED AND IF NOT SET
DRIVE WILL gs TESTED. s; PROGRAM WILL BYPAS
TESTING THAT DRIVE oru IF THE ERROR SULT
UFE OR NED BEING SET; OR BOTH NED & DRA RESET
ICATING THE OTHER PORT IS RCCESSED.

=0

TEST 3 VERIFY OPERATOR DRIVE SELECTIONS

THIS ST IS ENTERED ONLY IF DR
DEF RUL Y DRIVE FROM O

dedegiiaRtd SR IAR £33 2 A i Suninipioitnny
A

. e ——— T — e ————— e i ——————

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

NED ONCY, IT IS CHECKED BGAINT THE INPUTTED INFGR TO

TEST 4 FIND NEXT DRIVE TO BE TESTED
THIE ;EST FI&\S'@I'E NEXT DRIVE PRESENT & PUTS THAT
THROUGHOUT THE FOLLOWING TESTS, THE DRIVE TESTED IS
THE DRIVE WHOSE RDDRESS IS IN "DRVAD'.
TEST S PRINT DRIVE SERIAL NUMBER
THIS TEST READS 8 PRINTS THE DRIVE SERIAL s FROM MSG A, WORD 11
IN DECIMAL 8 IS PERFORMED ON THE IST PARSS ONLY
TEST & SET VV WITH PACK COMMAND
IF vV IS RESET, THE PACK COMMAND IS USED TO SET IT.

TEST 7 RERD & SAVE BAD SECTOR INFO & TYPE PACK SERIAL #

m TEST gﬂcs THAT CYL 410, TRACK 2 CAN BE READ.
AINS BAD SECTOR INFO WHICH xsmgmavms

DURING MANF. ALL BRD SECTOR INFO (BSE) WILL BE ST
QTTHS PETOWF%RE@WMMTRMPRINTOUTS
I 0 CANNOT BE OR IF AFTER READING BSE INFO

FUTURE FORMA
THIS IS DONE SO RS NOT TO DESTROY BSE INFO OR AN ALIGNMENT PACK BY WRITI

THE PACK SERIAL # IS TYPED IN OCTAL & FOR THE FIRST PASS ONLY.

FERERRRERERERERERRERERERRERERERRRRARERRRRERRERERRRERERRRERRFRRERE

WRITE TESTS
FEERERERESRERERERERERRERERRRRE R R R R R R R R R R R RRRERRR

TEST 10 BASIC WRITE DATA TEST; 1 ''ORD
THIS TE?T VERIFIES RBILI DRIVE TC WRITE JUST ONE WORD,
CYL 0 G VEN IKN CAL 3
TE_COMMAND I READ & WRITE CHECK COMMANDS ARE NOT
PERFOMD THIS TES PROVIKS THE TIGHTEST POSSIBLE SCOPE LOOP
FOR A WRITE ERROR.
TEST 11 BASIC WRITE DATA TEST; FULL SECTOR

THIS TEST VERIFIES THE RBILITY OF THE DRIVE TO WRITE
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R Lo A R
3v né( gr ChK Mw %

THE ABOVE IS REPEATED FOR AN ALL ONES PATTERN.

TEST 12 20 SECTOR FORMAT TEST
DATA IS WRITTEN ON A FULL TRACK IN 20 SECTOR FORMAT.
MES B0,Bl &E CO'S‘CKED }I& ANY ERROR CO%gTION

TEST 13 TEST OFFSET & RTC LOGIC

THE ARE FIRST OFFSET BY OFFSET COMMANDS.

THIS TEST CHECKS THE RTC LOGIC BY VERIFYING THAT THE

"OFFSET ON’ BIT (MSG R,00) RESETS AND THE OFFSET REG
I

IT ALSO TESTS THAT DRIVE CLEAR & SEEK TO SELF WILL NOT
CLEAR THE "OFFSET ON' BIT OR THE OFFSET REG.
OFFSET POSITIONS IN BOTH DIRECTIONS ARE CHECKED
TEST 14 TEST RERD DATA AT ALL HEAD OFFSET POSITIONS
THIS TEST VERIFIES THAT THE HEAD OFFSET LOGIC IS _OPERATIONAL BY
WRITING ALL 1'S PATTERNS ON CYLINDER O, HEAD 0. THEN

C1
0 0.
PERFORMING READ DATA FROM CENTERLINE AND MOVING OUT + AND - OFFSET
L . THE ING OFFSET POSITIONS
OFFSET TOLERANCE TO BE SPECIFIED.

IF THERE ARE NO FRILURES AT ALL, THIS INDICATES THAT
A. HEADS DID NOT MOVE AT ALL
OR B. THE COMBINATION OF DISC SURFACE, HERDS, R/W AMP
ARE EXCEPTIONALLY GOOD.

AN APPROPRIATE MESSAGE WILL BE TYPED.

TEST 15 WRITE WITH HERDS OFFSET

THIS TEST VERIFIES THAT WHEN ATTEMPTING TO

WRITE WITH HEADS OFFSET THAT THE OFFSET WILL CLEAR

& THE DRIVE WILL WRITE

?INCE Tl-? WRITE COMMAND HAS AN IMPLIED RTC.

HIS TEST IS ORMED FOR MAX POS 8 NEG OFFSETS ONLY

TEST 16 TEST CURRENT CROSS-OVER CYLINDERS
THIS TEST VERIFIES THAT THE DRIVE CAN WRITE 3 READ OFF
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CURRENT CHANGE CYLINDERS X 8 ¥ IN THE FOLLOWING WAY:
Wﬁ BATA PATIERN FICLING THE CiTIRE S CYLINOERE. em ¥

 S1TE 955§, 18 PIEORED, o AERIY DATA i PROPRL1 ATEN

CYLINDER X: 63 127 191 255 319 383
CYLINDER Y: B4 128 192 256 320 384

TEST 17 TEST HERD SWITCHING TIME
TESTS THE ABILITY TO SWITCH HERDS IN LESS THEN 1OMS WHEN -ERDS SPIRAL.
1. SECTOR 17 IS FIRST LOCRTED AND A WRITE DATA COMMAND OF S12 WORDS

. 70 SECTOR 21 1S I T
: ' cmm"' U?‘x‘ou ORE nmmc ésc 05"5 -

3. smcs EACH cron 1 s APPROX.
THE START nc (}non icron tcnoEE” ro
SECTOR O, HERD 1 mo

THE- ABOVE IS REPEATED FOR HERD SWITCHING BETWEEN ! TO 2
THIS TEST IS BYPASSED IF NEITHER L OR P CLOCK IS PRESENT

TEST 20 DRIVE OFF TRACK TEST
THIS TEST CHECKS FOR SERVO OSCILLATIONS DURING SETTLING TIME BEYCOND
THE ALLOTED 3mS.

NITIALLY, EVERY CYLINDER IS FORMATTED WITH IDENTICAL HERDERS

1
(UNI GI.E 6 EACH CYLINDER)
A FULL mxrscomxsxswmnsxmcn.smmonom

m&%iﬂg 3 %TI'EPEXTSECTMTOCGELNIRTFE
3. K&FIWIWWMW BY READING THE TRIBITS,

IN THIS MANNER OSCILLRTIM ARE PERFORMED mIEESN ALL MRJOR CYLINDE

Q&CMI Yng T ERCH MRJOR CYLI

|
e.

FREREERERERRERREREREERREERERERREFREREFERBRRERERRERRER R RERERREREHERE

SERVO & SPINDLE TIMING TESTS.
FREEEEHERR IR R R R R R R R R AR

TEST 21 TIME BETWEEN OUTER LIMIT TO HEADS HOME DURING UNLOARD
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TIME IS MERSURED FROM ATTN ASSERTING (APPROXIMATES REV & OUTER LIMIT:
TO HERDS HOME ASSERTING. EXPECTED TIME APPROX SOOMS
ALL TIMING TESTS ARE BYPRSSED IF NEITHER
L OR P CLOCK IS PRESENT & WILL BE INDICATED BY A MESSAGE
TEST 22 TEST LOW VELOCITY TIMES DURING LORDING

THIS TEST ISSUES A START SPINDLE C

it PoL e L ou VECoRT T~ D B TR
LIMITS TO BE DEFINED

TIME 1: "’[‘xp? HERDS HOME NEGATING 3 SERVO SIG PRES ASSERTING
o TIME APPROX SO0 MS

TIME 2: TIME BETWEEN OUTER LIMIT 3 INNER LIMIT
TIME IS MEASURED FROM SERVO SIG PRES (APPROX OUTER LIMIT)
TO REV_(APPROX INNER LIMIT)
EXPECTED TIME APPROX 2 SEC
TIME 3: TIME BETWEEN INNER LIMIT & OUTER LIMIT
TIME IS MEASURED FROM REV RSSERTING (FROM RBOVE)
TO REV NEGATING (APPROX OQUTER LIMIT)
EXPECTED TIME APPROX 2 SEC
TEST 23 MERSURE ROTATIONAL SPEED
THIS TEST MEASURES INDEX TIMING BY:
' R. CHANGE FORMAT TgTEO szg{on&&m HERDER.
B. CHANGE &WURI?YTO é‘a"?ecron 8 RERD HERDER.
CONTROLLER RDY ENDS THE TIMER.
INDEX TIMI S 2 CONT. RDY TIMES.
THIS IS KC‘U&E M OF FORMAT INWIBITS SECTOR PULSES
% ﬁg WPEM& I-U? &EP NG A GIVEN
ENTIRE CYLI

THE TIME IS THE AVERAGE OF 100 READINGS.

TEST 24 MEASURE MAX SEEK TIME

THIS TEST PERSLRES TlEMXSEEKTIIi BETWEEN CYLINDERS O 8
THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINT

IF NOSEEEITHIN IHITS 10 %sgl.PPL Egms

TEST 25 MEASURE MIN SEEK TIME

410
ED
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THIS TEST MEASURES THE MIN SEEK TIME BETWEEN CYLINDER O 8 |

#mgmm g‘ggg g gEK N EBTH DIRECTIONS ARE PRINTED

HXN EK TIME SS TI'M 10MS.

TEST 26 MERSURE 137 CYLINDER SEEK TIME 3

THIS TEST MEASURES THE AVERAGE SEEK TIME BETWEEN CYLINDERS O & 137
THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED

IF NOT WITHIN LIMITS TO BE SUPPLIED.

AVERAGE SEEK TIME SHOULD BE LESS THAN 4OMS
TEST 27 MERSURE MAX VELOCITY OF HERDS

THIS TESTS MAX VELOCITY BY oonT«;

gL e A I T Eh e 1 o,

IF NOT HITHIM SPECIFig SEEK?S 0 E%ED L

THE PROGRAM DOES MT REQUIRE FORMATTED PACKS RS FORMATTING
IS PERFORMED IN ANY CASE.

ANY TEST THAT noom:s TANDARD FORMATTING IS FOLLOKED BY A
ORLgnm UP* TEST TO PUT THOSE CYLINDERS BACK TO STANDARD
ERROR REPORTING

ERROR INTERPRETATION 4

WHENEVER AN MESSAGE ;s T
29 Sy el CEMTAINIE, 1, ot ot
c s OfF THE CORRESPONDING REGISTERS A

I
IS BEING CHECKED IN THE TEST I
EGIMISM TEST.
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6.2

NOTE
NO ERROR LOGGING OR OPERATION WISTORY IS PROVIDED.

ERROR PRINTOUT EXAMPLES:
EXAMPLE sl

MESSAGE RO_ERROR
RFTER START SPINDLE CMD & FWD SET

B o
EXPECT CT cT cT EXPECT EXPECT EXPECT
S O powt powe gus gree g

g R ———
?é:wglgm 110 T'HB 1“2 i =
RKCS1 RKRS& m RKDS  RKDC

040200 000100 010000 00OOOC 000COOO 0OOCOO

m% 9‘2{‘3{‘31‘ ACTUAL DATA FOR
wié%ﬁ;s%ﬁ% e e

EXAMPLE #2:

NO ATTN IN RKASOF

AFTER UNLORD COMMAND

RKMR2 RKMR3 RKER RKDS RKCS1 RKCS2 RKASOF

0COl44 100000 00OOOO 100101 00OC20e 000104 (00000Q

[ END OF DOCUMENT ]

SEQ 0020
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NLIST CND,™C,MD
ME

LIST
.ENRBL "
;DEFINE SYSMAC MACROS
§SUR= 167400 ;DEFINE SWITCHES 1S,14,13,11,10,9,8
§TN= 1 :SET FIRST TEST NO. T0'1
E.IS RKO® DRIVE DIAGNOSTIC PART 2

aCOPTRIGHT (8) 1878
iOIGIT :cumtm CORP.

,» MASS. 01754

-mommavmmnzm

lTHIS PROGRAM WRS AS
I'PMKRGE

SEMBLED USING THE PDP-11 MARINDEC SYSMAC
(MAINDEC-11-DZQARC-C2), .

SEPT 14, 1976

.SBTTL OPERATIONAL SWITCH SETTINGS

T

o
Bt—cf—
Eegh

2

ON
P A e
iR b
BELL ON ERROR

LOOP ON ERROR
LOOP ON TEST IN SWR<7:0>

Pt Pt et Pt P
.i
P

LR B B 8 8 B & 8 8 3
OOO—NW.LE

TTL SUMMARY OF STARTING LOCATIONS

200 FAULT PARAMETERS
204 AULT PARAMETERS & BYPASS WRITE TESTS
el DEFAULT PARAMETERS & BYPASS TIMING TESTS

NPUT R
ggg INPUT PARAHETERS & BYPASS WRITE TESTS
INPUT PARAMETERS & BYPASS TIMING TESTS

240 0DT11

*******‘**g

LA L LI LR LA LR LT TR TR 1)

SEGQ 002!
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DEFINITIONS

.SBTTL

PART 2

07-0CT-78 13:50

UNIBUS Rx0b DRIVE DIAGNOSTIC

OZREIC.PLI

ERROR CALL
SCOPE CALL

”&W m O—~UMITUNON
m A
e

Pt P P =t =t P =t P4

SEESEEEE

Bl ) B ) el ) e Pt

i BROCRAH. INTERRUPT REGUEST REGISTER
' ' HARDWARE SWITCH REGISTER

i1 (OPE FOR CARRIAGE RETURN-LINE FEED

; ; PROCESSOR STATUS WORD
;  HARDWARE DISPLAY REGISTER
%
T
T
STER

{1BRRIC BEFINITION OF
;CODE FOR HORIZONTAL TAB
1CODE FOR LINE FEED

;#INITIAL ADDRESS OF THE STRCK POINTER ##x 1100 %
GISTER" SHITCH DEFINITIONS

- vm-nnnnn cenca oa m o SR A AR A o8 00 mmmnmmom.mmoms

T ] I
=S mum RESEER mmnaamsaﬂmn z 9878288 & mmmmmmmmmmm
222 % o ZEaad 8 N seanarataag
N L TRRNTY TN wm%mmmw%mmw

wet B B Bl

T YT T T T T T T RAR AN AN B BB D BB B D e e P IR R B O 0 B D 00O R

1111111111111111111111111111111111111111111111111111111
edeqerdoqordcdododedodododerd dodedeodododoedrdododedordordrdrdedrd—dodrdordrdrdrdrdrdrdrdrdrdrded 444 44 4 —4 —4 —4 —4

001100
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DZR6IC.P11  07-00T-76& 13:50 BASI INITIONS
119% 000002 SWol= 2
1197 000001 = |
1198 .Eou'xg SW09, SW9
12 oty 8980
1201 EQulv '
1202 .EQUIV SWOS.SWS
iam .Eouxz SWOY4 | SWY
{55 ESlv 20 3B
1206 .EQUIV SWO1, Sul
%g .EQUIV SW0Q, SWO
1 - ¥DATA axmmmons (BITOO TO BITIS)
1210 100000 BITIS= |
iail 040000 BH{"’ 40000
121 onic:mmE 204 Sm%: amooou 0
1214 004000 BITil= 4000
121 002000 BITi0= 2000
1216 001000 BIT0S= 1000
1217 IT
1 lg }T =
121 I 1 1
1220 1108=
1221 000020 BITON= 20
1222 000010 BIT03= 10
1223 {roe= 4
1224 10l= 2
1225 000001 no?= 1
1226 .EQUIV BITD9,BITY
1227 .EQUIV BITO8BIT8
1228 .E%IV gxm.a*n
1229 .EQUIV BIT06.B rg
1230 .EQUIV BITOS,BIT
1231 .EQUIV BITO4,BITH
1232 .EQUIV BIT03,BIT3
{333 .E%Ig ax;oa.ax;a
ia?é .Eou{v S}T%:gfr
1237 - ¥BASIC "CPU” TRAP VECTOR RDDRESSES
1238 000004 ERRVEC= 4 s s TIME OUT AND OTHER ERRORS
1 000010 mé?vcc: 10 ;;n; AND ILLEGAL INSTRUCTIONS
1 000014 TBITVEC=14 i1 BI
154 ! SPTVECS 14 + INT TRAP (BPT)
124 % %T&gz 50 Esﬁm/ TPUT TRAP (I0T) #%SCOPE#%
1244 000024 PWRVEC= 24 : 'POWER FAIL
1245 g MTVEC= % ;;mﬁnag;oa TRAP (EMT) #%ERROR¥#
1246 0000 RAPVEC= 5T TRAP
A s Y e, JEe
1% % PIR VEC:S‘IO : PROGRAM INTE gﬂnsouesr VECTOR

esl .SBTTL RKO& CONTROLLER REGISTER DEFINITION
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1271

e AT

P

R el el e e el el e e el el el el e el el e el el el el Sl el e e el

SRRSENEERE SRR TR
= e

000001

=

=

2 RE

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 24

LO2

SEG CO24

RKO6 CONTROLLER REGISTER DEFINITION

RKCE1=

Rz

$BASE=177440

8820% Rggm REt-ISTER 1
SS

°Su¥ ﬁ%°2s2¥“%§"“

STRTUS RE

smgTﬁl &MY AND OFFSET REGISTER
DESIRED CYLINIR REGISTER

MINTT% REGIgER é (MESSAGE

Egg Bg'?‘{tb'mRE(3!ST,§£T3 o’f‘I'ESSRGE HE g;

CONTROL AND STATUS REGISTER 1 BITS (RKCS1:0)

REREe EBezna” Ve

DRIVE COMMANDS
5 :SELECT DRIVE (GET STATUS)
: PACK ACKNOWLEDGE
; :DRIVE CLEAR
: UNLOAD
11 :START SPINDLE
13 : RECAL IBRATE
1; .orrss
s SEEK
1 :READ DATA
23 :WRITE DATA
g ﬁ%ﬁhmmn
BITO GO BIT
BITE xmrc T ENABLE
BIT? :CONTROLLER READY
BIT8 .aus ADDRESS gn 16
BIT9 :BUS ADDRESS BIT 17
BITiO comnouea DRIVE TYPE (0=RKD&)
IT11 s CON TIPEOUT
IT12 ; CONTROL IVE FORMAT (0=22 SECTOR, 1=20 SECTOR)
IT13 : SERCON 1 Y ERROR DETECTED BY comhouen
gﬂig s DRIVE INTERRLPT
BIT1S con%n CLEAR
CONTROL AND STATUS REGISTER 2 BITS (RKCS2:10)
7 :MASK FOR DRIVE SELECTION CODE
BIT3 :DESELECT OR RELEASE DRIVE IN axrs 0-2
BITY :BUS ADDRESS INCREMENT INHIBIT
BITS :SUBSYSTEM CLEAR CONTROLLER AND ALL DRIVES
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07-0CT-7& 13:50 CONTROL AND STATUS REGISTER 2 BITS (RKCS2:10) :
000100 IR= BITE s INPUT READY
= }T? OUTPUT READY
%E: T8 UNIT FI ERROR
1 s 1719 HLI.TIPL IVE SELECT
- g{TIO ;Paoemm;uc ERROR
NEM= Til N(N:EXIS ENT MEMORY
010000 NED= B%Hg UNI XI%I;ITTYMIVE
040000 WCE= EITIH %SCIECK EREM
100000 DLT= BITIS DﬂTR LATE ERROR
.SBTTL ERROR REGISTER BIT DEFINITION (RKER:14)
000001 ILF= BITO IE.EEGH. FI.NCT#gl CODE
000002 SKl= SITI -
00000% wes BTe ROV oEtTaE s
FMTE= gIT‘i roam %RRM
EEHY& BI'FS glc?IVE TYPE ERROR
BB {80 S Con
COE n BI}’g CYLIP%R OVERFLW ERROR
IDAE= T10 NV& D%S ERROR: HERD/CYL
WLE= E%Tll lﬂl LOCK
DTE= BIT12 mIVE TI MING ERROR
020000 OPI= BIT13 OPERQTIM (SEARCH) INCOMPLETE
040000 UNS= BITIN MIVE UNSAFE
100000 DCK= BITIS ;DGTR CHECK
.SBTTL— STATUS REGISTER BIT DEFINITION (RKDS:12)
000001 DRA= BITOD ;DRIVE AVAILABLE (CONTROLLER IS SET IF
: THIS BIT IS RESET)
000004 OFST= BIT2 ;DRIVE SET
000010 ACLO= BIT3 3 LOW
000020 PCLO= BITH : LOW
000040 DROT= BITS ;DRIVE OFF TRACK
000190 = B ; YOLUME VALID
myt b .g &
000400 DDT= BIT8 I TYPE (O=RK06)
004000 WRL= BIT11 ,lﬂI LOCK
020000 PIP= BIT13 sPOSITIONING IN PROGRESS
040000 DSC= BITIN ;DRIVE STAT
100000 SVAL= BITIS :STATUS VALID
SBTTL MAINTENANCE REGISTER 1 BIT DEFINITION (RKMR1:22)
000017 MESMSK= 17 ;s MESSAGE MASK
PAT= BITY s FORCE VEN PARITY ON SERCON MESSAGE LINES
DMD= 178 ;DI TIC l?
100 MSP= 176 ;s MRINTENANCE SECTOR PULSE
000200 MIND= BIT? sMAI IIDEX
000400 MCLK= BITS ;MINT CLOC
001000 MERD= BITS s MAINT E ENCOMD READ DATA
002000 MEWD= BITIO MINTEWNCE ENCODED WRITE DARTA

——




UNIBUS RKO& DRIVE DIAGNOSTIC

DZReIC.P11 07-0CT-76 13:50

FR2GRESEELRRES S SHE BRI

B Dt et et P Pt Pt Pt Pt it Pt P Pt Pt Pt Pt Pt Pt Pt ot Pt Pt Pt et Pt Pt Pt s Bt Pt s s Pt
N £££§§6

B Bt Bt s s Pt

MNEWN—-DO |

R mEm g

-

g
a

=

Julzl

i =

PART 2

NO2

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 26
MAINTENANCE REGISTER 1 BIT DEFINITION (RKMR1:22)

= BITIl : PRECOMPENSATION ADVANCE

PCD= amg s PRECOMPENSATION DELAY
ECCH= BITI :ECC WORD IS BEING READ OR WRITTEN
WRTGAT= E{m :WRITE GATE
RDGATE= BITIS :

.SBTTL DEFINITION OF DRIVE STATUS BYTE 00 MESSAGE A (RKMR2:34)
i g;;; f it

DRDYS
E Ei %lg ms w:axos)

Ti0

D. bRL;- ax;u oi%
B.??lz 5’“3 ? ?"m IN PROGRESS
D.DSC= 'BITIY :DRIVE STATUS CHANGE

.SBTTL DEFINITION OF DRIVE STATUS BYTE 01 MESSAGE A (RKMR2:34)
D.SSP= BITY sSERVO SIG PRES
8'anm= BHS R S mi
D.DOOR= 5179 %2*? NTERLOCKED
D.CART= BIT8 : CARTRAGE INTERLOCK

. = BITY ; '
E. EiTID ;

'REV= BITIl
o.kcragm BIHS s HEADS L%IJINGO
D:Onco= BITid T 10 TR

.SBTTL DEFINITION OF DRIVE STATUS BYTE 00 MESSAGE B (RKMR3:36)

D.IDAE= BITS ;INVFI.ID DISK ADDRESS ERROR:HERD/CYL
D.ACLO= BITE ;AC LOW

D.FLT= BIT?7 ;DRIVE F

D.ILF= gITB LLEGAL FUNCTION CODE

D.PAR= BITY DRIVE DETECTED SERCON PARITY ERROR
D.SKI= BIHD HRE¥ INCO&IPEERER

b: SpLe= BITi2 {EPeED LOSS

D.DROT= BIT13 ;DRIVE OFF TRACK

D.UNS= BITIM iR/W UNSAFE

.SBTTL DEFINITION OF DRIVE STATUS BYTE Ol MESSAGE B (RKMR3:36)

D.SECT= BITH ; SECTOR ERROR

D.WCUR= BITS HRITE CURRENT AND NO WRITE GATE
D.WGAT= BIT WRITE GRT% AND NO TRANSISTIONS
D.HDFL= BIT ;I-Em FAUL

D.MHD= BIT8 ,l‘!ULTIPLE HERD SELECT

D.XERR= BIT9 ; INDEX ERROR

D.TIB= BITIO ; TRIBIT ERROR

D.PLO= BITIl ;PLO ERROR

SEQ 0026
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UNIBUS RKDS DRIVE D TIC PART 2 MACY1] 27(1006) 07-0CT-7& IN: SEG 0027
DZREIC.F11  07- %‘.'%. sta:su ocrmfrf?ou OF DRIVE smrus avrs ox mgna: B (RKMR3:36) .
1420 010000 D.NMOV= BIT12 +SEEK AND NO MOTION
1421 020008 0.LIMD= BIT13 :LIMIT DETECT ON SEEK
i:gg 080000 D.SUNS= BITIN :SERVO UNSAFE
i:g .SBTTL COMMON MASKS AND OTHER BITS: MESSAGE A (RKMR2:34)
1426 000007 M.DRVz: 7 :DRIVE CODE, ALL BYTES
1427 017760 M.COIF= 17760 ;CYLINDER DIFF, BYTE 10
1428 017760 M.0FST= 17760 :OFFSET VALUE, BYTE 10
%353 077770 M.SER= 77770 :DRIVE SERIAL®, avrs 11
§:31 .SBTTL COMMON MASKS AND OTHER BITS: MESSAGE B (RKMR3:36)
:qg 000003 M.ID= 3 avr§ 1D, ALL BYTES
§:§ 017760 g.c%o; 1%’3 nu sgmnoonsss gm 10
1436 muuuun ni&cn 950 ?'oa odn avré
1437 007000 M.HEAD= 7000 Hsno DECODE, "BYTE u
1438 100000 M. PAR= BITIS :PARITY, MESS A/B, ALL BYTES
ks .
; )

= ———
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1 ?-00T-76 13:50 COMMON MASKS AND OTHER BITS: MESSAGE B (RKMR3:3%)
.SBTTL TRAP CATCHER
000000 .=
;:GSI.EL msggoLogtT\gons m&n s 776 co?;gxn A -T'.+a.mu~
i Euoca”%on“l;qc&mxné“ﬁito cnr'cn" sxﬁmnfv' “ Luoageo VECTORS
.
000000 DISPREG: .WORD 0 ;;g&nm DISPLAY REGISTER
000000 SWREG: . 0 *1SOFTWARE SWITCH REGISTER
SBTTL STARTING ADDRESS(ES)
%ég 012728 TMP_ " QsSTART ;;JUMP TO STARTING ADDRESS OF PROGRAM
000137 012822 imi BYWRT
000214 =214
000137 012642 e BYTIN
%ﬁg 012602 e PARSRT s INPUT ALL PARAMETERS 8 START TESTING
000137 012662 W BYMRTA
000230 =230
000137 012704 M BYTIMA
80059 oeszso T o007 .ENTER 0OT11
.SBTTL ACT1l HOOKS
;'i!i!illl&lliiill!!ll!lll!llll!llllilllillillillillllllllll!lli!
:HOOKS REQUIRED BY ACT1l
000244 ss_qv:c:. :SAVE PC
036150 sEr_sia)no ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
100000 WORD 100000 ::2)SET LOC.52 TO 100000
000294 - =§SVPC t ! RESTORE PC
001000 ,:*
.SBTTL AP BLOCK
;'ll!iillll.lllllill!lillliiililllillliil!*lllll!illillliii*ilil*
:8ET LOCATIONS 24 AND 44 RS REQUIRED FOR APT
001000 ;;li!lill;;:llii&i!llllillli{l!!lllliiiliiiiiiIli!illlllill!iilli

O R PAIL S0 POINT TO START OF PROGRAM
eﬁﬁq EE?& Q‘r"sw' m‘ UP

=44  ::POINT TO APT INDIRECT RDDRESS PNTR.

SAPTHDR ;;?&ﬂ TO APT MEADER BLOCK

.=.8X  ::RESET LOCATION COUNT
;-ll!liilil!lll!"lilllllllllllll!llllllilllllll!Illlll*iilllil§§
:SETUP APT PRRAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC

=

; INTERFACE SPEC.

&Uﬂb:
000000 IBTS: .WORD O ;:TWO HIGH BITS OF 18 BIT MRILBOX RODR.
001210 s : .WORD SMAIL ;;ADDRESS OF APT MAILBOX (BITS 0-15)
000430 §TSTM: .WORD 280 ;3RUN TIM OF LONGEST TEST
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AGNOSTIC PART 2  MACYL! 27(1008)
-76 13:50 APT PARAMETER BLOCK
30 STM: .WORD ©00.  ;;RUN TIME IN SECS, T PASS ON | UNIT (QUICK VERIFY)
zmm: - WORD s% --%n%m RUN ?xr@‘ (éécm OF A PASS éon éu me%xom. UNIT
.MORD  SETEND-SMAIL/2 ;;:LENGTH MAILBOX-ETABLE (WORDS)

LIST M

§USE LOOP X TO OMIT SUBCLR

: THIS MACRO FILLS EXPECTED MSG RO, BO, Al, Bl, A2, B2 & B3 WITH STANDARD BITS
:R=D.DSC AFTER ATTN OR O AFTER DRIVE LLEAR OR’ANY’ IMPLIED SEEKS

:NOTE: A CAN BE ANY BIT COMBINATION DESIRED.

: THIS DR R0, BO, Al, Bl WI YS BE TESTED

;usg '"n“,'g.o F nsévsomgo AL, BI éhﬂo& m‘#%"sssp.

: 6=T 70 RERD MSG g 3 PUT INFO INTO 'CYLDIF'

: H=T 0 READ MSG B2 & PUT INFO INTO ’CYLAODD’

: 1=T.B3- TO RERD MSG B3 8 PUT INFO INTO *SECTOR® 3 'HEADA'

USE
USE- F=(ERROR DESCRIPTION>
R=C

YL DIFF/OFFSET ERROR 8
YL ERROR 8
:C=(ERROR DESCRIPTION>

-
’

IUSE CALIB X  TO OMIT CHECKING MSGS RO, BO, Al, Bl, A2 & B2

fQUICK START SPINOLE

’

R=WRHERD/ <CFMT! WRHERD>
USE WRHDR (R>,X TO OMIT CHECKING RO, BO, Al & Bl

! A=RDHEAD. ¢ CFMT! RDHEAD)
'USE ROWDR <A>,X TO OMIT CHECKING RO, BO, Al, Bl
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WYL 27(1006) 07-0CT-76 14:14 PAGE 30

: R=TOCYL/FRCYL , B=HERDS, C = O FOR 22 SECTOR, 1 FOR 20 SECTOR

{QUICK SEEK.  ENTER WITH CYL® IN RKDC

ﬂz TA/¢ HT
m 10 ' grrsrm TO WRITE ON ANOTHER SECTOR
D=ADDR TO JMP TO BYPASS TEST
E }r %n WILL CHECK E Al 3 Bl m THE END OF WRITING
BLANK WILL OMIT'CHECKING

R:RDDAYR/(CFHT'RDDRT
USE RDATA <R>,X TO OMIT CHECKING RO, BO, Al 8 B!

.
’

fn:mw«/ccrm-mm«
! C=EXPECTED DATA FOR TYPEOUT
' USE WRCHK <R>.DATAD, X TO OMIT CHECKING RO, BO, Al 3 Bl

SEQ 0030
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3:50 COMMON ?RGS ,

.SBTTL COMMON TRGS

L EEEEEREREREEE R R R E R R R RS R AR BN AR E SRS S
."3&8 }ﬁ&c TAINS VARIOUS COMMON STORAGE LOCATIONS

. 2 .

.=1100
SCMTARG: ; s START OF COMMON TRGS

BRL HEATE DR A coun
SLPERR; O e R D Eanons
i - IS TSNS e
iEAAS Rl LT P oo
ERTENS RO I 150" o

8§ooaooaooooo— OO0000000
[

$BODAT : s CONTRINS 'BAD’ DATA
000007 : ; RESERVED--NOT TO BE USED
000 SAUTOB: ; sARUTOMATIC MODE INDICATOR
% : s s INTERRUPT MODE INDICATOR
177273 BiShLay i ADORESE OF DISPLAY REGISTER
177560 §TKS: 1 i ITY TAT
iﬁ ﬂ% i ’W: ﬁ%m TATUS REG. ADDRESS
D00 mﬂ: . g : 1 CONTAINS m&%‘s& ?'@nﬁu.s
00z ILLS: ; Eiw"“r"?,' FILLER nrgggc;sns mﬁogégo
% {r%mﬁﬁ 6 :3m1mf"fvm FLAG ca'i%mu:vsm
e T W% 8 i R
iﬁié 0 : 1 USER oer%rco

G ERRARRR I R R Rl

: 92 BEFINED
STIMES: g : sMAX, NUMBER OF mmrggns
m'.nsczz 207)437H 37D ;} oa"aiffm -
SQUES: .ASCII /%7 : :QUESTION MARK
:Et;u: ggH <1g> ;;cnmm&nnsmn

: : (D S:LINE F
;-l!!i!!ilillili!iili!iiiil*IlIit‘llllliliIlll!*iilillllillli*iil
"8BTTL APT MAILBOX-ETABLE

$ i REEREERERERERRARERRERP RN RRNRRERRERRRRRRERRRRERRRRERRERRERRRRRRR

. EVEN
SMAIL : ;1 ;APT MAILBOX
000000 §MSGTY: .WORD AMSGTY ;;MESSAGE TYPE CODE
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UNIBUS RKOB DRIVE DIAGNOSTIC PART 2  MACY1l 27(1008) 07-0CT-76 14:14 PAGE 33 SEQ 0033
DZREIC.P11 37 %-n 13:50 APT MAILBOX-E na.g '
i;{? uniaaa gas:qa ;5%: 1;25:5 :P-CLOCK SET BUFFER
i;é 8135& 177546 LKS: irgg% L-&.%f: Rﬁn?ugun:' ER
1721 001330 000100 LCVEC: 100 sL-CLOCK INTERRUPT VECTOR
i% 001332 000104 PCVEC: 104 :P-CLOCK INTERRUPT VECTOR.
e R g g gt J——
02 i 608 R b Lo gl b
1728 001336 PARAM: :1 FOR 220 stT NOD AULT
B B e § b
{77% 001344 FTITLE: O I!'LRG r& mmﬁﬁc rm 1ST TITLE
1733 001346 (000000 DRVPTR: 0 :CONTAINS THE POINTER TO THE DRIVE FLAG
x;g rgg}‘ IV7) OF THE DRIVE TO BE CHECKED NEXT.
1 001350 000000 FROYL: O : gn‘xm
1736 001352 000000 T0CYL: O ;ro CYL INDER
1737 001354 000000 cCyL: O CYL, USED m N SQUARE TEST
1738 001356 000000 PCYL: O vch USED IN N SQUARE TEST
1739 001360 000000 CALDIF: O c# IFF ;n N SQUARE TEST
1740 001362 000000 cvn.oxr:g cho % JUSTIFIED FROM RKMR3
1741 001384 000000 CYLADD: RIGHT JUSTIFIED FROM RKMR3
i% 001366 000000 CALADD: O ch nooa USED IN FHDTAB ROUTINE
i% 001370 000074 HZ: 80. %ron
1 001372 000000 COUNT: O 1 TO COUNT TO 1 SEC
174 08‘“° ?rég m&n ?o COUNT oné FRACTIONAL SECOND
1748 00137% 00000 ihe: e 0 TNDICATE TIME IS UF
1 -’- 0 CNT: 8 sk“? c&n‘
§751 ooinaa gc: 0 Pnevtxzws sscron
im %1& sec?én: 3 &XP? ":Eom? RIGHT JUSTIFIED FROM RKMR3
1755 001410 Ti: 1 ; TIMEOUT CONSTANTS
1756 001412 Ti0:  10.
i i X &
1759 %wé %I&-‘i T100: 100
1760 001422 011610 15000 éooo
ir’gé 001424 141520 * T50000: 50000
1763 001426 000077 CYL B3. YLINDER NUMBERS USED IN
i;% ig 77 ig{. cmnem CROSSOVER TEST
1766 001434 255.
1767 001436 000477 319.
{;Eg 001440 000577 383.
1770 noma 000000 TIMI: O :USED IN TIMING TESTS
1771 00I444 000000 TIM2: O
1772 001446 000000 TIM3: O

e —t— e — -
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1791 001 %
i;g 001S06 000000
1796 001510 000000
1797 001512 052528
1798 0DO0IS1N 177777
1799 Q00I1S16 13347
i 001520 070627
1802 001522 000000
i%a 001524 000000
180S 001526 000000
i S5 SO
i 0iEd e
i B me
il

1811 O 1
6] g gt
1813

1814 000400
181

16ig % N0
181

iglg 006352 000400
ié? 007352 000000
1822 007354 000000
1823

haaw 007356 000000

RN

mYMIEE&QE?ABLE?-OCY-% 14:14 PAGE 34

TIMY:

LPCNT:
LPTIM:
SUM:
SUM!:

HEE SR e
19 (8 Fom T TES
5 % FOR Ti %m TESTS
HI ORDER FOR TIMING TESTS
SRS g o

;SET WHEN WRITE CHECK ERROR ON OFFSET

ﬁ%u&m: FIED

SHIFTED lim. ROUTINE
;SHEFTWT FOR FORMATTER ROUTINE
;ALL 0°'S

;0101 PATT

;ALL 1°S

; HERDER/DATA WORD
;HERDER WORD FROM RKDB

ANNOT READ BSE INFO WHEN SET

CInnY oereCr BreoR P
JSE1 To 110 gveecs

.gg
g Ao
A
8

HERDER CMD
RHTAB SORTED STARTING FORM
ROUTINE

RERERBI
RRg™

- |
i 2
2
233

o
2SI

B

—0—-0—0 R

mmmmam
A ——
233333

LA LI TR T TR T

<&
&
3w
%
25

w4

SEG 0034
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1831
1832 007360 001 002
1833 007363 010 020
}l;l%" 007366 100 200
1836
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MACY1l 27(1006) 07-0CT-76 14:14 PAGE 35
APT MAILBOX-ETABLE
;THE CPU TO A VALID #ALT.
ATTN:  .BYTE 1,2,%,10,20,40,100,200 ;RTN 0-7 RESP.
.EVEN

TI'£ FOLLOWING ARE HOLDING REGISTERS FOR THE RKS].I REGISTERS
TI‘EY ARE LOADED AFTER RDY IS REC'D FROM WRDY ROUTINE.

lces: 9 iHOLD Rk
HWC: 0 HOLD RKW
HBA: 0 ETC
HDA: 0
HDS: 0
HER: 0
mgOF: §
HDB:
HMR1: O
HMR2: O
HMR3: O
HPOS: O
HPAT: O
TEMPl: O ; TEMPORARY STORAGE.
TEMP2: O
TEMP3: 8
TEMPY :
MPS: O

:TI-E FOLLOWING ARE HOLDING REGISTERS FOR MSGA(0-3) & MSGB(0-3).

00000000

; THE FOLLOWING ARE 'EXPECTED' REGISTER FOR THE ABOVE.

R Attt
BRRTCES R DURRRESS

0000000

SEG 0038
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1 007476 000000
1662

1887

iﬁ

[P

Dl el el e S e e e e e e X St Sy S SOy Sy S
R e e R R S0
NN LW+ b -z

DWW WD WOWDWD DO
B Bt e s Bt s Pt e

07-0CT-76 13:50

000001

KO3

MACYll 27(1006) 07-0CT-76 14:14 PAGE 36 SEQ 003¢
APT MAILBOX-ETABLE

E.B3: O
s THE FOLLOWING ARE IDENTIFIERS FOR DRIVE MSG WORDS TO BE TESTED.
t.A2=BIT0 s TEST MSG A2 IF SET

T.82=BITl
T.B3=BIT2

gﬂ.L THE FLAGS BELOW ARE CLEARED INITIALLY BY THE CLRFLG ROUTINE.

' 73 - 7 81 1 I8 DO
FLAS ST e It il Tk o oopmanin

iCONTAINS THE NUMBER OF DRIVES PRESENT
T 70 1 TO INDICATE THAT A PARTICULAR DRIVE
TESTED.

2338
g O0000

i
"
2
&
"

: 1S PRESENT AND IS TO BE
IVO: :F ssr T0 1 WHEN DRIVE O PRESENT
Exv : ‘FOR DRIVE 1
Ive: ;FOR DRIVE 2
gm: :FOR on% 3
Iy ;FOR DRIVE 4
DRIVS: O ;gon DRIVE 5
BRIvS: 0 1O DRIVE 7
CLKF: 0 :L-CLOCK FLAG PRESENT FLAG
: 0 :P-CLOCK FLAG PRESENT FLAG
go ™ g :SET IF EITHER CLOCK PRESENT FOR TIMING TESTS.
12FLG :SET IF DEFAULT DO SIZING IN TEST 1
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P11  07-0CT-7& 13:50 ERROR POINTER TRBLE
.SBTTL ERROR POINTER TRBLE
; #THIS wau m: nroamuou EACH ERROR THAT CAN cua.
‘H&l iu Vg g A —
lL tan $I m:n g T (maL §s PERTI
comxns 4 POINTERS EXPLAINED AS FOLLOWS:
s: ::58{
13 DT
" OF ..rox mm FORMAT
007542 SERRTS:
;ERROR 1
35 B'éﬂég Eﬂf ;DR & IN RKCS2 CANNOT BE READ BACK CORRECTLY IN RKMR2
007546 064002 Tl
007550 064374 3:1
;ERROR 2
007552 0S5334 EMS :DETECTED MDS
007554 061123 DH1
007556 064002 0Tl
007560 064374 DF1
;ERROR 3
007562 (0S5355 EME :DETECTED UFE
007564 061123 DH1
007566 064002 0Tl
007570 06M374 DF1
;ERROR 4
007572 (0S5376 EM? :DETECTED DRA & NED RESET (WRONG PORT SELECTED?)
007574 Euaa DH1
007576 0E4002 DTl
007600 064374 DF1

;ERROR S

e — -—— — . % -
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Eﬁ&lpgﬂ%%ﬂ&ﬁ&ﬁn 14:14 PAGE 38 SEQ 0038

o
0
l

;ERROR &

3

;ERROR 7

RROET
r-o---s

;DR PRESENT BUT NOT SPECIFIED BY OPERATOR

;DR NOT PRESENT BUT SPECIFIED BY OPERATOR

;ABORT TEST, COULD NOT REFERENCE CONTROLLER REGISTER
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888808888
DO LEWN-O
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i

h 3
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i3

§§§

e

0SS744
007664 ggﬁggg
007670 0B4470
007672 0S6340

007674 062272
007676

:

007710 064470
007712

007714
007716

0B775e

NO3

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 39
ERROR POINTER TABLE

:ERROR 10
E{: :DRA & NED BOTH SET
;ERR 11
EM12 :NO RDY
: 7 sAFTER WRITE DATA CMD
10
:ERR 12
Eﬂaa'}' sCERR SET
DT1
DF10
:ERR 13
EMl2 ;NO _RDY
gﬁs AFTER READ DATA CMD
DF10
;ERR 14
EM21 :CERR SET
ntr'fE
DF10
EM12 ;NO_RDY
Bﬁa :AFTER WRITE CHECK CMD
DF10
;ERR 16
EMSO sWRITE CHECK ERROR SET
817422 sAFTER WRITE CHECK CMD
DF3
;ERR 17
EMBI :WRITE CHECK CMD NOT FUNCTIONING
rT«.l;a :WITH INTENTIONAL MISCOMPARE
DF10
- M82 DATA NOT COMPARE WITH WRITE DATA
" §¥Es Eﬁ?gn READ DATA CMD

SEG 0039
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2020 007740 0&wslI0
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06227
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OF3
;ERR 21

oT!i

BO4

Egg&ng‘x"ung 07-0CT-76 14:14 PAGE 40

:DRTA CHECK ERROR

SEG 004C
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ER TRBLE
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ERROR POINTER TRBLE

SEQ OO42

14:14 PRGE 42

MRCY1l 27(1006)
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;ERR *!1
;ERR 42
;ERR 43
ERR
ERR
ERR
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