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IDENTIFICATION

PRODUCT CODE:  MRINDEC-11-DZRJI-A-D

PRODUCT NAME: RPCY/S/6 FUNCTIONAL CONTROLLER TEST PART T

DRTE CRERTED: MAY 1976
MRINTRINER: DIRGNOSTIC ENGINEERING
RUTHOR: PETE BLACKSTONE

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
AITHOUT NOTICE AND SHOULD CONSTRUED RS R

cormjee b DICTTAL QTN CORPORMTION.

RESPCNSIBILITY FOR ANY ERRORS THAT MAY WPEM IN THIS

—

2

SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED
HE PURCHRSER UNDER A LICENSE FOR USE OHN A SINGLE
C(PIED (WITH INLLUSION OF

i
3
:
5
55

TSITAL'S COPYRIGHT NOTICE) FOR LSE IN s¥

Ys CEPT RS MAY OTHERWI saz PROVIDED
WRITING BY DIGITAL.
DISITA EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SCETUARE ON EQUIPMENT THAT 1S NOT SUPPLIED 8Y DIGITAL.
SOBYRIGHT (C) 1976 DIGITAL EQUIPMENT CORPORATION
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RBSTRACT

ARV KR REE AR oevic e, o

IT USES THE DISK SURFACE AND THE DRIVE MECHANICS TO PROVE
THE PROPER WORKING OF THE SUBSYSTEM. IT DOES NOT NEED A

TTED D ?( PACK. A DISK PACK WITH NO VITAL INFORMATION

WRITTEN ON *s Esg?mu. AFTER A SUCCESSFUL RUN (WITH

NO ERRORS) % acnogég‘ IT CAN BE ASSERTED THAT THE
IN THE RPO4/S76 SUBSYSTEM WORKS SUCCESSFULLY WHILE STANDING

ALONE. SYS TION AND DRIVE TIMING IS LEFT T0

OTHER] DIAGNOSTICS. THIS IS WITH THE ASSUMPTION THAT PROGRAMS
GR AND RUN SUCCES Y.

REQUIREMENTS

EQUIPMENT

POP-11 COMPUTER WITH CONSOLE TELETYPE, AND A RP04/5/6 DISK

SYSTEM. THE RPO4/5/6 DISK SYSTEM WILL CONSIST OF AN RM11

CONTROLLER, A DISK CONT 0GIC (DCL), R DEC 733 DISK

oa%»& AND'IT IATE DISK PACK. 'THE DISK PACK NEED

) FORMATTED. USED SECTION OF THE DISK SURFACE SHALL

B€ GOOD (HOLE FREE). THE ACE FOR THE FOLLOWING SECTORS

MUST BE cogg. THAT xamrgg OF ANY um.sason unrncED

IRREGULARITY ' BEFORE ERROR CAN BE QTTRIBUTED TO

THE LOGIC.

CYLINDER 00, TRACK 00, SECTOR 00

SYLINDER OC. TRACK 00, SECTOR 01

CYLINDER 00, TRACK 18, SECTOR 21

CYLINDER 01, TRACK 00, SECTOR G0

CYLINDER 02, m ' SECTOR 00

CYLINDER 03, ' SECTOR 00

CYLINDER 04, TRACK 00, SECTOR 0O

CYLINDER 0S. TRACK 00, SECTOR 0O

CYLINDER OS. TRACK 07, SECTOR 04

CYLINDER 0B, TRACK 00, SECTOR 0O

cmm % TRACK % SECTOR OO

cng " TRACK 0C) SECTOR OC

CYLINDER 09 TRACK 18, SECTOR 21

CYLINDER 410, TRACK 18 SECTOR 21

STORAGE

THIS PROGRAM REQUIRES 18K WORCS OF MEMORY
PRELIMINARY PROGRAMS

THIS PROGRAM ASSUMES THAT MAINDEC-11-DZRJG-(LATEST
REV) HAS BEEN RUN WITHOUT ERRORS.

ANC IT ASSUMES THAT MAINDEC-11-DZRJIH-(LATEST

REV) HAS BEEN RUN WITHOUT ERRORS.

LORDING PROCEDURE

JSE STANDRRD PROCEDURE FOR LORDING .ARBS TAPES

SEQ 0003
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STRARTING PRCCEDURE

SWITCH lg MUST BE SET WHEN THIS PROGRAM IS TO BE RUN USING AN
RM70 CONTROLLER. IT CAN BE SET AT THE FRONT NEL OR_IN THE
SOF TWARE SHITLH REGISTER IF THE OPERATOR SO DE { %E%
Pﬂﬂﬂhﬁxm S.1 FOR A DESCRIPTION OF SOFTWARE SWITCH REGISTER

CONTROL SWITCH SETTINGS
SEE SECTION S.1
STRARTING ADDRESS

START AT QDDRESS 200---FOR NORMAL RUN
START AT ADDRESS 210---FOR UNIT SELECTION
START AT ADDRESS 220---FOR NO MANUAL INTERVENTION

200 START
ALL SWITCHES MUST BE DCWN FOR WORST CARSE RUN. MWITH THIS
STARTING RNJRES ALL THE RPO4/5/6S ON THE SYSTEH WILL BE
TESTED ONE AT A TIME %FWE “END PRSS™ IS PRINTED OUT.
TESTIWB WILL STMT WITH THE LOWEST UNIT NUMBER DRIVE
T IS POWERED UP (THAT IS THE LOWEST UNIT NUMBER RHAS REGISTER
THlT RESPONDS) THEN GO ON TO THE NEXT HIGHER UNIT NUMBER
THRT IS PCWERED UF.

210 START

ALL SWITCHES MUST BE DOWN FOR_WORST CRSE RUN. WITH THIS
STARTING RDORESS THE CONSOLE TELETYPE WILL ASK FOR_THE UNIT
NUMBER TO BE TESTED. THEN ONLY THAT UNIT WILL BE TESTED
FOR ERCH PRSS CF THE PROGRAM.

220 START

ALL SWITCHES MUST BE DOWN FOR WORST CASE RUN. WITH THIS STARTING
ADDRESS THE PROGRAM WILL NOT RUN THOSE TESTS THAT NEED

MANUAL INTERVENTION. THIS IS RECOMMENDED ONLY FOR
II)EBLJGGINGII&IN-IERE THE ERROR IS NOT IN A TEST THAT REQUIRES MANUAL

PRCGRAM AND/OR OPERATOR ACTION

LOAD THE PROGRAM INTO MEMORY.

SET STARTING ADDRESS ON THE SWITCH REGISTER
FRESS "LORD ACDRESS™.

SET “OPERATICNAL SWITCH SETTINGS®™ (SEE SECTION S.1)
WORST CASE IS ALL SWITCHES DOWN.

PRESS “"START".

€. FOR THE FIRST PASS EACH TEST WILL BE EXECUTED ONCE
ON THE DRIVES PRESENT OR DRIVE SELECTED BEFORE “END
PASS™ IS PRINTED. THE FIRST PASS WILL REQUIRE OPERATOR
INTERVENTION IF THE PROGRAM IS NOT RUN UNDER AN "ACT-11"
MONITOR. THE SECOND AND SUBSEQUENT PASSES WILL EXECUTE

oW oo

SEG 0004
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GOl
SELECTES obfhe A Phss T BAIRRED” tie SEcBNG

AND SUBSEQUENT PARSSED DO NOT NEED ANY QOPERATOR INTERVENTION.

OPERRTING PROCEDURE
OPERATIONAL SWITCH SETTINGS

IF THE PROGRAM IS BEIDNG RUN ON A SHITCHLES PROCESSOR (I. E.
gg ll/ag%N%T WILL DETERMINE THRT R HARWARE SHITCgTEEGISTSE IS

'z

ROLL

NG A "COBNTROL G’. THE PROGRAM

T ANY TIME EXCEPT WHEN IT IS AR
RPO4/5/6 INTERRUPT. THE

EN ERED _AS AN_OCTAL NUMBER
SWITCH ENTRY ROUTINE:

THE ENTIRE SWITCH
ADING ZEROS ARE NOT
runcr ONS MAY BE USED TO

§
§
Z
gia
3
g

ON PROCESSORS WITH HARDWARE SWITCH REGISTER, THE "SOF TWARE™
SWITCH REGISTER MAY nLSO 16 STARTED

SHITCHES IN THE ~uP »
SEGISIER REFERENCE HE_SOF TARE® REGISTER
BE FOLLOWED.

ITCH
THE PROCEDURES DESCRI

ﬁzéﬁ

"OPERATIONAL
IPTION ARE GIVEN

0.0

c
L DESC

AM FINDS AN ERROR
BE PRINTED OUT

R THIS HALT, PRESSING
GRAM TILL THE NEXT

LL HAPPEN.

:
2
5
-
8
=
=
.’5
T
iﬁ
=338

SWITCH 14 - LOOP ON TEST

WHEN THIS SWITCH IS SET PROGRAM WILL BEGIN TO LOQP
ON THE CURRENT TES BEING XECUTED. FOR EXAMPLE IF THIS
SWITCH IS SET WHEN THE PROGRAM IS IN TEST 10 THEN THE
PROGRRH WILL KEEP EXECUTING ALL OF TEST 10 REPERTEDLY.
ONE WAY TO BE SURE THAT THE PROGRAM IS IN THE EXPECTED
ST IS TO SET THIS SHITCH DURING AN ERROR PRINTOUT OR
DURING A PROGRAM HALT.

SWITCH 13 - INHIBIT ERROR TYPEOUTS

WHEN THIS SWITCH IS SET FURTHER ERROR PRINTOUTS WILL

csnse HOMEVER OPERATOR xnsrnucrrons SUCH RS “STOF DRIVE X*
LL CONTINUE. AT THE END OF PRSS “TOTAL NUMBER OF ERRORS

on mxs PASS ON DRIVE X" WILL BE TRUE, THAT IS, ALTHOUGH

?§13§33T§n ﬁg INHIBITED IF THAT PASS FOUND & ERRORS,

SEG CO00S
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SWITCH 12 - RH70 CONTROLLER SELECT
THIS SWITCH MUST BE SET AT THE START OF THE PROGRQH WHEN THE
ISK DRIVES TC BE TESTED ARE CONNECTED TO AN R

D H70

CONTROLLER. IT MUST NOT BE SET WHEN DISK DRIVES TO BE TESTED
RARE CONNECTED TO AN RH11 CONTROLLER.

SH

ITCH 11 - INHIBIT ITERATIONS
WHEN THIS SWITCH IS SET THE PRCGRAM ON SECOND PASS WILL
NOT ng&sm EACH TEST FOUR TIMES BUT WILL DO EACH TEST

SWITCH 10 - BELL ON ERROR
WHEN THIS SWITCH IS SET, IF TPE PROGRAM FINDS AN _ERRO
THE “BELL" OR “ALARM™ WiLL BE SOUNDED. THIS SWITCH IS USEFUL

WHEN SWITCH 11 IS SET YET INFORHRTION IS NEEDED WHEN ANY_ERROR
IS DETECTED. TRKE THE EXAMPLE OF A PROGRAM LOOPING ON A TEST WITH
SWITCH 11 SET TO HELP SCOPING. THEN IF THIS SWITCH IS

P
SET AND THE BELL OR ALARM SOUNDS IT MEANS THAT THE ERROR
IS PRESENT BUT IF THE BELL OR FLARM STOPS IT MEANS THAT
THE ERROR IS NOT PRESENT.

SWITCH 9 - LOOP ON ERROR

WHEN THIS suncn 1S SET, IF nc PROGRAM FINDS AN ERROR
THEN GENERALLY THE PROGRAM WILL LOOP BACK TO THE LAST
EXECUTED -scops' smrsnam. IF ON THE SECOND TIME

THROUGH AN ERROR IS FOUND_IT WILL AGAIN LOOP BACK TO

THAT “SCOPE™ STATEMENT. THIS LOOPING HILL CONTINUE RS LONG
RS THE ERROR IS PRESENT AND THIS SWITCH IS SET. HOWEVER

IF ms ERROR IS NOT PRESENT AT ANY TIME THEN IT WILL
CONTINUE NORMALLY WITH THE PROGRAM. EACH TIME THE ERROR

IS ALSO SET. DURING BEGUG, USING A SCOPE, IT IS RECOMMENDED
HAT SWITCH 11 IS ALSO SET.

" NOTE: SEE SECTION 8.3

SWITCH B - LOOP ON TEST IN SWR ¢7:0
TH%E IS A SPE%BI'% SHITCH WHEN SE}’ Sk1 Ci-E?

HE WORDS ARE IN

=E
=
-
m™m
b o]
—
-
_q

p—
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MAS DONE WITH SWITCH 11
n THE NEXT ERROR THAT THE PROGRRH DETECTS IN A SUB-
gousm TEST un.!r ntso BE LOST. BUT uxm SWITCH 7, ONLY
RRORS ARE NOT PRINTED OUT. ANOTHER
EXRHPLE OF su TCH 8 BEING LOW IS urm SWITCH 6, WHICH
xs -scc YEE —comm; END RESULT ONL THAT IS IF SWITCH
SWITCH & IS SET msn ON ECC TESTS (TEST
120 mau TEST 134) INSTEAD OF COMPARING CONTENTS OF THE
POSITION REGISTER AND PATTERN REGISTER AFTER EVERY CLOCK,
COMPARES WILL ONLY BE DONE AT THE END OF ALL THE CLOCKS.

NOTE: SEE SECTION 8.3

A WHILE
SWITCH & - TYPE ALL REGISTERS WITH-ERROR IF SHOBHéS LOW

HE TEST NUMBER TO BE LOCPED ON RS
CATED IN THE DESCRIPTION OF agITCHEB IF SHITCH 8 IS

PROGRAM WILL DO
AS THE NAME INDICATES. THAT IS ON FINDING AN ERROR_INSTEAD
OF ONLY GIVING THE ERROR MESSAGE AND RELEVANT REGISTERS
AS WILL BE DONE IF SWITCH 11 IS NOT SET BUT WILL ALSO
GIVE ALL THE REGISTER CONTENTS (EXCEPT “DATA BUFFER" RHDS!.

- SUB-ROUTINE ABSTRACTS
' SEE SECTION 9 “SUBROUTINES".
8.0 ERRORS

ERROR PRINTOUTS CONTARIN THE ERROR ADDRESS AND OTHER
PERTINENT INFORMATION CONCERNING THE PARTICULAR FAILURE.
THIS INFORMATION MAY BE THE CONTENTS OF RELEVANT RPO4/5/&
REGISTERS OR GOOD/RECEIVED DATA. IF THE ERROR OCCURRED IN A
SUBROUTINE, THE ADDRESS OF THE SUBROUTINE CALL IS ALSO
GIVEN. REFER TO THE PROGRAM LISTING AT THE STATED

ADDRESS TO DETERMINE THE CAUSE OF THE ERROR.

.1 IN THE EVENT THAT THE DISK DRIVE BECOMES UNAVAILABLE TO THE
CONTROLLER, POWERS DOWN, OR CERTRIN CRITICAL STATUS BITS

SE@ 0007
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CANNOT BE CLEARED PRIOR TO THE START or A TEST SEQUENCE - SEG 0008
noé? }NFORMTI?N u& BE cormunxcn D TO THE OPERATIOR. IN
TY BELL WILL RING T Pnocnnn ulu. HALT.
0 I";s'c’UhGESTEO }H%IF ”r‘é&r““fé‘?&b Tgﬁ 32% FIRST ggrsm
% 29&: gﬁg&en Rﬁ’ THE rn.une gnommues 75 3
THERE ARE TWO OPTIONS OPEN TO THE OPERA

1. LOOK IN THE TEST LISTING FOR THE 'HALT'
msmucnon AND_ REPLRCE IT, PLUS THE TWO WORDS
("TYPE ,CPHALT") ABOVE WItH *NOP’S. WITH TTY ERROR
PRINTOUTS mummo A scope LOOP CAN BE INITIATED
FOR THE TEST IN QUESTION

2. GO BACK AND RERUN DZRPS IT IS QUITE POSSIBLE
THAT A HARD FAILURE HAS occﬁanso IN ONE OF THE
HARDWARE REGISTERS.

IT IS ALSO POSSIBLE TO CONTINUE FROM THE 'HALT' POINT, 8UT
THIS IS NOT RECOMMENDED RS ALL FOLLOWISNG TESTS WILL EXHIBIT
THE SAME SYMPTOMS AND GIVE MISLEADING ERROR PRINTOUTS.

7.0 RESTRICTIONS

BEFORE STARTING THE PROGRAM THE OPERATOR MUST HAVE THE
DRIVE PORT SWITCH LOCKED EITHER ON PORT R_OR PORT B BUT
MUST NEVER LERVE IT IN THE PROGRAMMABLE STATE.

SWITCH 12 MUST BE SET WHEN RUNNING ON AN RH70 CONTROLLER AND
IT MUST NOT BE SET WHEN RUNNING ON AN RH11 CONTROLLER.
BECRUSE OF THE REQUIREMENT FOR IT TO BE SET WHEN USING AN
RH70, THE PROGRAM CANNOT BE RUN IN CHAIN MODE WHEN USING THE
SOF TWARE SWITCH REGISTER FEATURE WHILE ON AN RH70. THIS IS
BECAUSE THE ROUTINE WHICH GETS “SOF TWARE™ SWITCH SETTINGS IS
NOT OPERABLE WHEN IN CHRIN MODE.

g. MISCELLANEOUS

8.1 EXECUTION TIME
THE FIRST PASS OF THE PROGRAM WILL TAK nppnoxmmzu 1
MINUTES PROVIDED AN OPERATOR IS PRESENT TO CARRY OUT THE
TYPED INSTRUCTIONS IMMEDIATELY. SUBSEQUENT PASSES WILL TAKE
30 SECONDS WHETHER AN OPERATOR IS THERE OR NOT.

8.2 STACK POINTER
THE STACK IS INITIALLY SET TO 1000 °

8.2 OPERATOR SELECTABLE SCOPE LOOPS '
HERE IS A DETAILED EXPLAINATION OF HOM THE LOOP ON ERROR WORKS.
FOR INSTRUCTIONS REGARDING THE USAGE OF THIS TECHNIGUE, HIT tC
ANY TIME WHILE THE PROGRAM IS RUNNING. ON HITTING AN ERROR
IF THE LOOP ON ERROR SWITCH IS SET, THE PROGRAM GOES BACK -
USUALLY BACK TO THE BEGINNING OF THE TEST.

WHEN T4IS OPERATOR SELECTABLE SCOPE LOOP IS USED THEN THE POINT
THE PROGRAM GOES BACK TO CAN BE CHANGED.

ARSI



i

8.4
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8.2

KOl

THE RESTRICTIONS TO THE POINT WHERE THE PROGRAM CAN GO ARE: -

IT MUST THIN THE TEST UNDER CONSIDERATION
é #0 e Es:SéT OCCUR ngslgg:ﬁg TEST UNDER CONSIDERATION

IF THE ERROR DOES NOT OCCUR WITHIN THE TEST UNDER CONSIDERATION
THE PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LOOP ON
TEST SWITCH IS SET AND THIS OPERATOR SELECTABLE SCOPE LOOP IS USED
THEN THE PROGRAM WILL LOOP BACK TO THE SELECTED POINT WHEN IT
COMES TO THE END OF THE TEST UNDER CONSIDERATION.

AFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN
NORMAL OPERATION WILL CONTINUE.

PROGRAM REVISION HISTORY

PROGRAM DESCRIPTION
LOGIC DIVISION IN HARDWARE MODULES
REGISTER BOARD (RG) - ERROR REGISTER 1 STATUS REGISTERS

MUX FOR REGISTERS GO HANDLING REGISTER
DECODE COMMAND DECODE EXECUTION OF
MECH. COMMANDS

SYNC. DRTR BCARD (SN} - DATA CONTROL PARALLEL TO SERIAL
SYNC. BYTE DETECT.

SEEK AND SEARCH (SS) - SEEK LOGIC SEARCH LOGIC HERDER
HANDL ING

ERROR CORRECTICN (EC) - ECC LOGIC ERROR REGISTER 2 & 3

FOR ERROR REG. 2 & 3 LOOK AHEAD

REG SECTOR COUNTER DATA FORMATION
RING COUNTER.

DUAL PORT (DP) - DUAL PORT ARBITRATION ATTENTION LOGIC
SERIAL NO REGISTER MASS BUS REGISTER
STORAGE

DISK SURFACE USAGE

SYMBOLS USED
¢ = NDER

CyLl
T = TRACK
S = SECTOR
W = WRITE
R = READ
TT = TEST NUMBER

¢C, 10, SO
TT22-4,R, TT23-R, TT24-W,R, TT25-W,R, TT26-W,R, TT35-W,R, TT37-W, TTS0-W, TTS1-W,R, TTS2-K,R, TTSS-K,R

o, 10, S1
TT27-W.R, TT37-W,R, TT4O-R, TT41-W,R, TT42-W,R, TT43-W,R

¢0, T18, S21
TT30-M, TT31-W,R

SEG 0009




- m—— . e a—— e e —— e

¢1, T0, SO
TT30-W.R, TT31-K,R, TTS3-W,R, TTS4-W,R

¢1, T18, Sal
TT31-ui

c2, T0, SC
TT31-W.R

g2, T18, S2l
TT31-i

£3, T0. SO
TT31-W,R

718, S2l
g?ézlua
4, T0, SO
TT31-K,R

cy, TIB, S2l
TT31-i

s, TG, SO
TT31-W.R

s, 17, SH4
TT33-W.R, TT34-W,R

s, T1B, S2l
TT31-i

e, T0, SO
TT31-W,R

Cb, T18, S21
TT31-U

c7, 10, SO
TT31-UR

C7, T18, S1E
TT31-l

ce, 10, SO
TT31-W.R

c8, T1B, Sa2l
TT31-i

3, T0, SO
TT31-U

€9, T8, S2l
TT31-W, 1732-R

¢i0, 70, SO sl

T13i-u,R

LO1

SEQ 0010




9.3

MOl

¢410, T18, S2l
TT36-W,R, TT50-W,R

THE FOLLOHING SE»TION DESCRIBES ERCH TEST_AND SUBROUTINES
IN DETAIL AND CAN BE USED AS AN INDEX TO THE LISTING.

THE LEFT MOST COLUMN IS THE LINE NUMBER HITHIN THE LISTING
WHERE THAT ITEM WILL BE FOUND.

SEG 0011
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COPYRIGHT 1976
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MRINDEC-11-DIRJI-R, RPC4 56 FUNCT. CONT. TST-PT |

TRBLE OF CONTENTS
RRERRRTBIFRBRRIRRRS
40 OPERRTIONAL SWITCH SETTINGS
s7 SRSIC DEFINITIONS
188 TRAP CATCHER
7 ACT11 HOOKS
189 STRARTING ADDRESSES
208 MEMORY MANAGEMENT DEFINITIONS
a4s COMMON TRGS
303 ERROR POINTER TRBLE
1322 REGISTER RCDRESSES

1808 #2DIAGNOSTIC CODE#s
0 SETUP TESTS

1
1825 INITIALIZE THE COMMON TRGS
| 1gl12 GET VALUE FOR SOFTWRRE SWITCH REGISTER

S
3020 #2DRIVE COMMAND TESTSx#

SCSe READ/WRITE TESTS USING MECIA
7454 SEEK TESTS
e77C WRITE CHECK DRTR 3 WRITE PROTECT TESTS

- S S Sy

BOE

DECDOC VER 00.04
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MRINDEC-11-DIRJI-R, RPQY-S6 FUNCT. CONT. TST-PT | DECOOC VER 00.04 30-MAR-76 23:05 PAGE 02 SEQ COI4

" TRBLE OF CONTENTS
BRRRRRERRIRIRIRRERE

10267  »»SUBROUTINES»*

10271 END OF PRSS ROUTINE
10312 JAM CURRENT CYLINDER ROUTINE
11114  SCOPE HANDLER ROUTINE

11177 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
11244  TYPE ROUTINE

11314  TTY INPUT ROUTINE

11542 RERD AN OCTAL NUMBER FROM THE TTY
11535 ERROR HANDLER ROUTINE

11846  ERROR MESSAGE TYPEOUT ROUTINE
11877 BINARY TC OCTAL (ASCII) AND TYPE
11954 TRAP DECODER

11370 TRAP TABLE

11332 POWER DOWN AND UP ROUTINES

.
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MRINDEC-11-DZRII-A, RPOY/576 FUNCT. CONT. TST-PT | DECDOC VER 00.04

3 COPYRIGHT (C) 1976
DIGITAL EQUIPMENT CORP.
MAYNRRD, MASS. 017%4

PROGRAM BY PETE BLACKSTONE
THIS PROGRAM WRS RASSEMBLED USING THE PDP 11 MAINDEC SYSMAC
PACKRGE (MAINDEC-11-D2QRC-CO),MAR 21, 1976.
DRIVE MUST BE LOCKED ON PORT R OR PORT B

28 INTERNAL PROGRAM MACROS BEGIN HERE
ERERRERERRERRRERRERFERERREERREEREE

*

¥NOTE: ALL MRCRC CALLS BEGINNING WITH ".8$" ARE SUPPLIED FROM AN
EXTERNAL SYSMRC.SML PRCKAGE WHICH MUST BE MADE AVAILABLE
TO THE SOURCE PROGRAM AT ASSEMBLY TIME.

FEEREERRRERRRERERRREERREERREREAERERERR R R R R ERRR R R RRRRERRARE

OPERATIONAL SWITCH SETTINGS
R AR R E R R R R R R R R R R R PR R R R R R IR RAE

41

SWITCH USE
15 HALT ON ERROR
14 LOOP ON TEST
13 INHIBIT ERROR TYPEOQUTS
12 RH70 CONTROLLER SELECT
11 INHIBIT ITERATIONS
10 BELL ON ER OR
9 LOCP ON ERR
g8 LOOP ON TEST IN SWR<«7: D>
g2 7 STOP FURTHER COMPARES IF SWOS IS LOW
c TYPE ALL REG. WITH ERROR IF SWwS LOW
= MULT RDOR PLUG TEST IF SWO8 IS Lo

30-MAR-76 23:05

PRGE 04

SEQ fO1S




MRINDEC-11-DIRJI-R, RPO4-5-6 FUNCT. CONT, TST-PT |

7

188

183

EO2

RRRERERR R AR R R R R R R R R R AR R R R R R R R R R E R R R RN AR AR R R R R R AR RR S

SRSIC DEFINITIONS
FRRERRERERRERRREII RN R R R R R R RRER R R AL RRE R AR R

89 INITIAL RDDRESS OF THE STACK POINTER ##x 1000 ®x»
&4 MISCELLANEOUS DEFINITIONS

7T GENERAL PURPOSE REGISTER DEFINITIONS

88 PRICRITY LEVEL DEFINITIONS

38 “SWITCH REGISTER™ SWITCH DEFINITIONS

icd DRATA BIT DEFINITIONS (BITOO TO BITIS)

154 BRSIC “CPU™ TRAP VECTOR RDDRESSES

FREEEER R RN FER R ERRRREERERERRER AR R R R R R R AR R REEREREE LR RRERERRE

TRAP CATCHER
FEEREREERRER R AR R R R R R R R R R R R R RN RS R RERRR AR R R

171 ALL UNUSED LOCATIONS FROM 4 - 776 CONTRIN R “.+2 HALT"
SEQUENCE TO CATCH ILLEGAL TRAFS AND INTERRUPTS
LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADEC VECTORS

FEERERRERFR R R R RN LR R R R R RN R R RRRR R R R R R R RN ER LR R AR R R REERER

ACT11 HOOKS
ERERREREEREREREERRERRERERRERERERRRRRRRF SR EFRRRRRFRRRR IR RARRR AR

FEERREEFEREE R RN RERREER R R ERERE SRS R RN R ERERERERRREEREERRRR R RREE

STARTING RDDRESSES
ERREFERRRRRERRERRRRRRTRERRERERRRRERRRRRFRERRR R ERRRRRRERRRRRRRRER

200 STARTING ADDRESS 200 FOR NORMAL STARTS

DECDOC VER 00.04

THIS WILL TEST ALL DRIVES ON THE SYSTEM A SINGLE DRIVE AT A TIME

STARTING ADDRESS 210 WILL TEST ONLY ONE SPECIFIED DRIVE

STARTING ADDRESS 220 WILL JUMP OVER THE TESTS REQUIRING AN

AT The DRIVE

0FERRTCR

30-MAR-76 23:05
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ifil!!llliiiiliiili!!i!lilillilll!iii*lill!ll!llilllililill!!l!!i

MEMORY MANRGEMENT DEFINITIONS
RERRRRERREERRERG R R R R R R ERRERRRRERRRRRE RS RR

245

303

2lo
alM
221
232

KT11 VECTOR ADDRESS

KT11 STRTUS REGISTER ADDRESSES
KERNEL "I" PARGE DESCRIPTOR REGISTERS
KERNEL "I" PAGE RDDRESS REGISTERS

EREREERERRR R R R R R RN R R R R R R R R R RN R R R RN R R R AR AR R R R R R R R R R R R AR

COMMON TARGS
ERERERREEEREERCRERRERERERREEERRERRRRERERRRRERRRERRAERRRERRRRRERER

248

THIS TRBLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
USED IN THE PROGRAM.

FREREREXEEREFREFRRRFRRERRERFRERRRRERRREREERA R RRREREERRRRER R F R

ERROR POINTER TABLE
RRERREERREFRRFRRHHE R R R R ERRRRRRRRRRRRRR AR RN

305

31

323
338
347
358
371
381
381
339

THIS TABLE CONTARINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR
THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND I

L“CRTION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN TH£ TRBLE IS PERTINENT.
NOTEl: 1IF SITEMB IS O THE ONLY PERTINENT DATR IS (SERR

NOTE2: ERCH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLRINED RS FCLLOWS:

EM .,POINTS T0 THE ERROR MESSAGE
DH ;POINTS TO THE DATR HERDER
) :sPOINTS TO THE DATA
OF ,,POINTS 70 THE DATA FORMAT

ITEML

ITEME

ITEM3 -

ITEMY

ITEMS

ITEME

ITEM?

ITEMIO

- PAGE 08
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412
426
440
456
46t
478
492
S06
81§
S2t
833
S43
852
563
S7%
Sge
8%%
807
815
625
83l
B4l
g48
6ss
£70

ITEMLL
ITEMI2
ITEMI3
ITEMIY
ITENIS
ITEMIG
ITEMI7
ITEM2G
ITEM 21
ITEM 22
ITEM 23
ITEM 24
ITEM 25
ITEM 26
ITEM 27
ITEM 30
ITEM 31
ITEM 32
ITEM 33
ITEM 34
ITEM 35
ITEM 36
1TEN 37
ITEM 40
ITEM 41

GO2

DECDOC VER 00.04

3C-MAR-78 23:05
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684 ITEM 42
69 ITEM 43
09 ITEM W
72l ITEM 4S5

734 ITEM 46
43 ITEM 47
756 ITEM SO
87 ITENM SI

783 ITEM 52
796 ITEM §3

803  ITEM SM
815  ITEM 55 .
827  ITEM 56 X
839  ITEM &7

852  ITEM &0

863  ITEM bl

878  ITEM B2

888  ITEM 63

8%  ITEM 64

908  ITEMES

920  ITEMEG

33 ITEMS?

Q47  ITEM7D

959  ITEM 71

972 ITEM 74

HO2

DECDOC VER 00.04

30-MAR-76 23:0S
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983 ITEM 73

390 ITEM 74

100! ITEM 7S

1008 ITEM 786

1021 ITEM 77

1631 ITEM 100

1040 ITEM 101

1052 ITEM 102

1064 ITEM 103
1076 ITEM 104
1090 RH11 REGISTERS

1098  WORD COUNT REGISTER (
EACH BIT IS CALLED BY BIT NUMBER

1103 BUS ADDRESS REGISTER (RHBR)
EACH BIT IS CALLED BY BIT NUMBER

1108 CONTROL AND STATUS REGISTER 2 (RHCS2)

1127 DATA BUFFER REGISTER (RHDB)
- ERCH BIT IS CALLED BY BIT NUMBER

1132 RPOY REGISTERS

1137 CONTROL AND STATUS 1 REGISTER. (800)

1180 STATUS REGISTER (RHDS1) (#01)

1163 ERROR REGISTER #0l1 (RHER1) (%02)

1187 MAINTAINABILITY REGISTER (RHMR)(#03)

1187 ATTENTION SUMMARY PSEUDO-REGISTER (RHAS) (#04)

1208 DESIRED SECTOR/TRACK ADDRESS REGISTER (RMDST) (#1)
EACH BIT IS CALLED BY BIT NUMBER

1215 DRIVE TYPE REGISTER (RHDT) (%06)
EACH BIT IS CALLED BY BIT NUMBER

30-MAR-76 23:05
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l2ee LOOK-AHERD REGISTER (RHLA) (#07)
1241 ERROR REGISTER #2 (RHER2) (#10)
1259 OFFSET REGISTER (RHOF) (#11>

1273  DESIRED CYLINDER ADDRESS_(RHCR) (#12)
ERCH BIT IS CALLED BY BIT NUMBER.

1279 CURRENT CYLINDER ADDRESS (RHCC) (#13)
ERCH BIT IS CALLED BY BIT NUMBER

1285 SERIAL NUMBER REGISTER (RHSN) (#14)
EACH IS CALLED BY BIT NUMBER

1291 ERROR REGISTER #03 (RHER3) (#15)

1305 ECC POSITION REGISTER (RHEC1) (#16)
ERCH BIT IS CALLED BY BIT NUMBER

1311 ECC PRTTERN REGISTER (RHEC2) (#17)
EACH BIT IS CALLED BY BIT NUMBER

EFEREREEREFEREERRREERRERREEREREERRERRREEREERRRERREREREERREEREERERER

1322  REGISTER ADDRESSES
REEEEHEEEE R R R AR R R R RRREE R RIHREEREERREERR

1327 RPO4/5/6 DISK I/0 REGISTER LOCATED IN THE RH11 CONTROLLER

1334 RPO4/5/6 DISK I/0 REGISTERS LOCATED IN THE DEVICE CONTROL LOGIC (DCL)
1353 ADDITIONAL I/0 REGISTERS LOCATED IN THE RH70 CONTROLLER LOGIC

1359 P-CLOCK (KW11-P) I/0 REGISTERS

1367  THE FOLLOWING LOCATIONS ARE RESERVED FOR REGISTER SNAPSHCTS
ANY TIME THERE IS AN ERROR ALL THESE WILL BE FILLED

137C ONLY SOME MAY BE PRINTED BUT ALL WILL BE FILLED TRUE
FOR THE TIME JUST AFTER THE “ERROR™ ERROR COMMAND

1375  THIS ASSUMES THAT A REGISTER SNAPSHOT HARS BEEN TAKEN WHICH IS NOT
ALWAYS THE CASE - IF QUESTIONRBLE CONTENTS APPEAR IN THE REGISTER
PRINTOUTS, CHECK THE INLINE TEST CODE TO SEE IF THE REGISTER SNAPSHOT
REFLECTS YHE CURRENT STATE OF THE MACHINE

1407  FUNCTION EQUATES

1409 TABLE OF FUNCTIONS FOR RHCS1 THEN “GO™ BIT HRS TO BE SET

PAGE 10
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1432  DATA BUFFERS FOR RERD/WRITE
1440  RESERVED CORE LOCATIONS

1461 TABLE FOR ATTENTION BITS
RTTENTION TRBLE

1470  FLAGS AND INTERNAL PROGRAM CONTROL WORDS

EEREEREEEEREEREEREREREEREREREREREERREEELREEEREERREEREREREEEREEEEER

1508
ERREREXEXXXRERXRELRRXREREEREEEREREXREEEEEEREEREEEXREXEREREREFERE R

EREREREXERXEXREEXEREEXXEEXEREERREERRREEXEXEEREEEREEFEEEEEERREEEF XXX

1506  **DIAGNOSTIC CODE¥*
EREFRRRERRRERFRRERERERRERIER BRI ER IR R IR EEE R R R R R R

EEEXFXEXEREXXXEXEREEREXERERERREERREXXREXRERXEREERLREXEREREEREE X

1507
F36 3636 36 36 3 36 6 36 36 36 36 36 36 36 3 3636 36 36 36 36 3 36 36 36 36 36 96 36 36 36 36 36 36 3 36 36 36 3 36 36 36 9 36 3 36 36 36 36 3 36 36 36 3 36 36 3 36 36 36 % % %

EEEREREXRERXREREREEXREEXREERRERRERLEEEEXEREREREREEREEEEEEEEEEEEEE

1S10  SETUP TESTS
RN E R R R R R E R AR R AR

HEEEREEREEEEREERREERE R R EEEEE R E R E R K5 H 5% E %%

1525 INITIALIZE THE COMMON TAGS
T RRERREEHHEEEREE R RO R R R R R R R R R R RS

EFEEREEXFEREREXEXEEREEERLEEEREEXERLEREREREERREERREEERFEEEEXREREREX

l6lg  GET VALUE FOR SOFTWARE SWITCH REGISTER
FRHHHHIERERRRE R RE IR R R R R RERF R RN ALY

1627 IS THERE A P-CLOCK (KW1l-P) ON THE SYSTEM
IF SO MRKE 'WAT" TRAPS GO TO "WAIT.
IF SO MAKE RPO4 INTERRUPTS GO TO ’TIHE 1’
IF NOT MAKE 'WAT’ TRAPS GO TQ 'WAIT.T
IF NOT MARKE RPOY INTERRUPTS GO TO 'TIME 2’

1633 THE NEXT LINE IS TO BE ADDED LATER
AND THE JUMP AND NOP REMOVED
FOR NOW NO CLOCK WILL BE USED
1676 TEST 1 REFERENCE EACH REGISTER
1678 REFERENCE ERCH REGISTER BY R MOVE INSTRUCTION

1722 TEST 2 PARTIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT

30-MAR-76 23:0S
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1724 CHECK THAT RHAS CAN BE CLERRED BY MOVING ALL ONES INTO IT |
1745  TEST 3 TEST FOR DRIVES PRESENT USING RHAS AND RHCS2
1747 THE NUMBER OF DRIVES PRESENT IS FOUND
BY MOVING ALL ONES INTO RHER1 WITH UNIT NUMBER
IN RHCS2 INCREMENTED FROM ZERO TO SEVEN

1751 THE BITS SET IN RHAS SHOULD GIVE DRIVES PRESENT

1753 THE DRIVE TYPE IS CHECKED TO BE AN RPO4/RPO& AND THEN
UNITS PRESENT ARE STORED IN A TABLE CALLED 'UNITS'

1813  SET UP UNITS TRBLE

1848  NO...IT'S NOT AN RPO4/RPOS/RPOG DEVICE SO TYPE

OUT THE DEVICE TYPE

1891  TEST 4 TYPE SERIAL NUMBER AND DRIVE TYPE

1893 SET APPROPRIATE ATTTENTION BIT OF UNIT UNDER TEST IN 'ATTENT’
TYPE UNIT UNDER TEST

1896 READ SERIAL NUMBER AND DRIVE TYPE REGISTERS
TYPE THEM OUT AND PROCEED

1899 TO LOOP HERE SET SWITCH 8, AND THIS TEST NUMBER ON
SWITCHES O THRU 7 AND RESTART

1325  INCREMENT THE UNITS TABLE TO NEXT DRIVE (IF ANY)

8 DECREMENT THE “NOUNITS" PRESENT (TQ BE TESTED)
2052 TEST 5 CHECK MOL TO BE HIGH
* 2054 MAKE SURE THAT DRIVE IS ON LINE BEFORE STARTING PROGRAM

IF DRIVE 1S OFFLINE, THEN AFTER TYPE OUT THE PROGRAM WILL
HANG FOR EVER WAITING FOR DRIVE TO GO ON LINE.

2084 TEST & PROGRAM INTERRUPT

2086 PROGRAM INTERRUPT IS TESTED BY SETTING RDY AND IE
IN RHCS1 AT THE SAME TIME
THIS SHOULD INTERRUPT THROUGH LOCATION 254
THE PROCESSOR PRIORITY IS SET TO 4

2125  TEST 7 INTERRUPT AT PROCESSOR AND DISK PRIORITY SAME

2127 PROCESSOR PRIORITY IS SET AT 5 (SAME AS THE DISK)

IE AND RDY IS SET. THIS SHOULD NOT ALLOW INTERRUPT

SEQ 0023
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2165 TEST 10 PACK ACKNOWLEDGE
ele? IF STARTING ADDRESS 220 IS USED THIS TEST WILL NOT BE PERFORMED

IF_THE PROGRAM WORKS UNDER ACT-11 MONITOR
THEN THIS TEST IS NOT PERFORMED

IF NO_ACT-11 MONITOR IS PRESENT
THEN THIS TEST IS PERFORMED ONLY ON THE FIRST PASS
ON SUBSEQUENT PRSSES THIS TEST IS NOT DONE

THIS TESTS THE ACKNOWLEDGE COMMAND=44
VV BIT - RHDS1 BIT_#6
MOL BIT - RHDS!I BIT 812
DVA BIT - RHCS1 BIT &1l
THE DRIVE IS STOPED MOL IS CHECKED TO BE O
AND DVA SHOULD BE O
THE DRIVE 1S POWERED UP
W SHOULD BE 8 MOL SHOULD BE 1, DVAR SHOULD BE 1!

GO SHOULD BE
ALL REGISTERS EXCEPT RgOEb RHLA AND RHCC ARE STORED

PACK ACKNOWLEDGE IS IS
ALL STORED REGISTERS SHOULD BE UNCHANGED

EXCEPT W
e202 THIS CODE CHECKS TO SEE IF MANUAL INTERVENTION TESTS ARE OK
2304 NOW SAVE REGISTERS FOR COMPARISON AFTER PACK ACKNOWLEDGE

2345 NOW COMPARE REGISTERS SO THAT NO REGISTERS
CHANGED EXCEPT VV IN RHDS1 AND IE IN RHCS!

2378 TEST 11 SET VV BIT #6 IN RHDS
THIS TEST SETS Vv IN RHDSI INCASE
ACT-11 MONITOR IS PRESENT AND THE PREVIOUS TEST

IS NOT_PERFORMED
THERE IS A RESET AT THE BEGINING OF THIS TEST

FOR ERROR RECOVERY ONLY.

2388 IN CASE THERE IS ANY DRIVE ERRORS DURING POWER UP
OR POWER DOWN OR ANY PARITY ERRORS R RESET IS GIVEN

2409 NOM SAVE REGISTERS FOR COMPARISON AFTER PACK ACKNOWLEDGE

cH4Y COMPARE CONTENTS OF RHCS1 AND RHDS! ALRERDY SAVED IN
RO AND RS IMMEDIATELY AFTER GO

2475 NOW ' COMPARE REGISTERS BEFORE PACK ACKNOWLEDGE
WITH AFTER PACK ACKNOWLEDGE

PAGE 13
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2517
. 2536
2553
2555

2Se0

256b

2597
coll

2blb
22k

ebal

2b48
2659
eb74
cb8s
2733

2751
2760
2807

NO2.

DECDOC VER 00.04 30-MAR-76 23:05 PAGE 14
TEST 12 MAKE CURRENT CYLINDER = 377
TEST 13 MRKE CURRENT CYLINDER = 777
TEST 14 ADDRESS PLUG CHANGE ERROR
CHECK PROPER ARDDRESS PLUG FUNCTIONALITY
BY PULLING THE ADDRESS PLUG DURING A COMMAND ISSUED
IN DIAGNOSTIC MODE (TO GUARANTEE COMMAND IS STILL ACTIVE WHEN
PLUG IS PULLED) AND VERIFYING THAT THE DRIVE GOES OFF LINE _
THE ADDRESS PLUG IS THEN REPLRCED AND RETURN OF THE PROPER
RESPONDING DRIVE IS VERIFIED, RS WELL AS THE FACT THA
ATTENTION BITS COME UP IN THE PROPER BIT LOCRTION(?????) AND THE
ADDRESS CHANGE ERROR (ACE) - RHER3 BIT #13 IS SET WELL AS
SC, TRE,ERR,AND MCPE; VV IS RESET AND RHCC = 000 (ﬁRIVE RECALIBRATED)

IN ADDITION VERIFICATION IS ALSO MADE THAT NO OTHER DRIVE
NUMBERS APPEAR ON THE BUSS AFTER THE PLUG IS REPLACED. (?77?7777)

TRIS CODE CHECKS TO SEE IF MANUAL INTERVENTION TESTS ARE OK

SET DIAGNOSTIC MODE TO ENABLE A COMMAND ACTIVE WHILE
THE PLUG IS PULLED

TRKE AN INITIAL REGISTER SNAPSHOT

ISSUE A COMMAND AND THE 'GO’ BIT (NOT POSITIONING COMMAND)
TO VERIFY COMMAND ABORT IF PLUG IS PULLED

ISSUE SOME CLOCKS TO GET THE COMMAND STARTED
(USE "SERRCH™ WITH "DTETST" FLAG UP TO STOP CLOCKING ?)

CHECK THAT THE UNIT NO. UNDER TEST HAS GONE OFFLINE
NOW REPLACE THE ADDRESS PLUG

CHECK THAT THE ORIGINAL UNIT HAS COME BACK ON LINE
AFTER THE PLUG CHANGE

TAKE A NEW REGISTER SNAPSHOT AND
COMPARE THE REGISTER CONTENTS WITH EXPECTED VALUES

NOW CLEAR OUT THE CONTROLLER AND DRIVE
CHANGE THE REGISTER SNAPSHOT TO EXPECTED VALUES AFTER THE CLEAR

TAKE ANOTHER REGISTER SNAPSHOT AND COMPARE RESULTS
WITH THE EXPECTED VALUES

wr"
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2824 (USE NED METHOD TQ VERIFY
THRT RTTENTION BIT COMES UP IN THE PRCPER LOCATION *7)

2830 SET_'vv' IN RMDS! AFTER RESET FROM THE RECALIBRATE
CRUSED BY PULLING THE PLUG

2858 TEST 1S CHECK RLL ADDRESS PLUG RDDRESSES

2887 CHECK THAT ALL RDDRESS PLUG NUMBERS FUNCTION PROPERLY
2889 - THIS TEST IS DONE FOR MEMOREX RPQ4’'S AND RPOS'S ONLY
THIS TEST IS SELECTED BY SWsS AND THE DEFAULT IS NOT TQ DO IT
2877 CHECK TO SEE IF THIS TEST HAS BEEN SELECTED WITH SWS
2885 THIS CODE CHECKS TO SEE IF MANUAL INTERVENTION TESTS ARE OK
%’ CHANGE RDDRESS PLUG ON THE UNIT UNDER TEST
254k HOUSEKEEPING

2958 ATTEMPT TO ACDRESS THE NEW UNIT NUMBER
es’s CHECK IF ALL UNIT NUMBERS HAVE BEEN TRIED

| 2388 SET "VV'IN RHDS! AFTER RESET FROM THE RECALIBRATE
| CAUSED BY PULLING THE RDDRESS PLUGS OUT

FRRRR PR R AR R R R R AR R R R R R AR AR R R R R R R ER R R R R R R R R RN R R PR AR R ERRERRAR IR

- g
-t 47
- -

| FERER AR R R RN R R R R R AR R AR R R R R AR R R AR PR R RN R R PR E R R R R RN AR R S

ERERRRRERRRRERRREER PR ERRAERRRRERFERER AR R R R R R AR RRRRERRRERRIRRER

, 3020 #3DRIVE COMMAND TESTS#»

! FERRERERR R AR AR R R R AR R R R PR R R R ER R R R R AR R R R R R R R AR R R R LR N R AR R R AR RS2 S
i

i . FEEERERERREE AR RERRR R R ER R R R R LR R R R ER R R R EREREERERREER PR ER RS
! net

' e a

!

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 R R R R R R R R R R R R R R R RN RN SRR RN AR

! 3029 TEST 16 NO OPERATION FUNCTION TEST
ALL POSSIBLE REGISTERS RRE CLEQRED THEN A"NOP"=C
IS GIVEN NO CHANGE SHOULD HAPPEN
ALL POSSIBLE REGISTERS ARE FILLED WITH ONES THEN R “NOP"
IS GIVEN NO CHANGE SHOULD HAPPEN

i 3054  NOW SAVE REGISTERS FOR COMPARISON AFTER NO OPERATION

3087 NOW COMPARE REGISTERS BEFORE Nd-OP COMMAND
WITH RFTER NO-OP COMMAND
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3107  NOW REPEAT TEST 8Y MOVING IN ALL POSSIBLE ONES
3135 NOW SET BITS IN RHRS FOR ALL DRIVES PRESENT
3163  NOW SAVE REGISTERS FOR COMPARISCN RFTER A NO-OP
202 CHANGE REGISTERS TO EXPECTED VALUES

3223  NOW COMPARE REGISTERS BEFORE NO-OP WITH
RFTER NO-OP COMMAND

3246 TEST 17 DRIVE CLERR
ALL WRITE BITS OF ALL REGISTERS ARE FILLED
WITH ONES EXCEPT GO,CLR IE PAT,MCPE, UPE
THEN A DRIVE CLERR IS GIVE
THEN ALL REGISTERS RRE CHECKED TO MAVE APPROPIAVE VALUE

3268 WRITE ALL WRITABLE REGISTER BITS
3288 NOW SET BITS IN RHAS FOR ALL DRIVES PRESENT
3338 NOW LOAD 'SAVERE' REGISTER SNAPSHOT WITH EXPECTED VRLUES

34356 NOW_THAT SAVERE TABLE WAS BEEN LORDED WITH 5
EXPECTED VALLES, THE REGISTERS WILL BE COMPARED N
WITH SAVERE TRBLE Iy

346! TEST 20 READ-IN-PRESET
IF STARTING RDDRESS 220 IS USED THIS TEST WILL NOT BE PERFORMED

IF THE PROGRAM WORKS UNDER ACT-1! MONITOR
THEN THIS TEST IS NOT PERFORMED

IF NO_ACT-11 MONITOR IS PRESENT_THEN
THIS TEST IS PERFORMED ONLY ON THE FIRST PRSS
ON SUBSEQUENT PARSSES THIS TEST IS NOT DONE

| THIS TESTS THE READ-IN-PRESET COMMAND

FIRST THE DRIVE {s POMERED DOWN AND UP IN ORDER TO
RESET VV-BIT #6 IN RHDS!
usn ALL WRITE BITS OF ALL nccrsrsns ARE FILLED
ITH ONES EXCEPT GO,CLR, IE,PAT, MCPE,LPE
Ta FOR DRIVE UNDER'TESY IS MAOE = 0

: rmunnmqmmsncmmm=aumcwm
E THEN ALL REGISTERS ARE TESTED -

g THE FOLLOWING SHOULD BE THE REGISTER CONTENTS

: RHCA = 0, RHDST = o nuor SHOULD HAVE

f FMT22 = 0, ECI = RHDS! SHOULD HAVE vV =
! ALL OTHER REGISYERQ SHOULD és UNCHANGED
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3497
3544
3585
3598
3643
3670

3702
3704

3883
39302
392!

DO3

DECCOC VER 00.04
THIS CODE CHECKS TO SEE IF MANUAL INTERVENTION TESTS ARE OK

NOW INITIALIZE ALL THE REGISTERS

NOW SET BITS IN RHRS FOR ALL DRIVES PRESENT

NOW SAVE REGISTERS FOR COMPARISON RFTER RERD-IN COMMAND

NOW CHANGE SRVED REGISTERS TQ EXPECTED VALLE

NOW THAT SAVERE TABLE WITH SAVED REGISTERS HAVE

THE EXPECTED VALUE RFTER R RERD-IN COMMAND

COMPRRISONS ARE MADE

TEST 21 RERD-IN-PRESET

THIS TEST IS THE SARME RS THE PREVIQUS TEST EXCEPT
THAT IT DOES NOT TEST THE SETTING OF VvV

THIS TEST IS MERE BECAUSE IF ACT-11 nonnon 1S PRESENT
THEN THE PREVIOUS TEST WILL NOT BE PERFORMED

THIS TESTS ThE RERD-IN-PRESET COMMAND

ALL WRITE BITS OF ALL REGISTERS ARE FILLED

WITH ONES EXCEPT GO,CLR,IE,PAT, MCPE, UPE

ATA FOR DRIVE UNDER'TESY IS MRdE = 0

THEN A READ-IN-PRESET COMMAND = 20 IS GIVEN
THEN ALL REGISTERS ARE TESTED
THE FOL L OWING SHOULD BE THE REGISTER CONTENTS
RHCA = nuosr o nuor snoum HAVE
FMT22 = b ECI RHDS! SHOULD HAVE WV = |
ALL OTHER Recxsrsné snouw QE UNCHANGED
INITIALIZE ALL THE REGISTERS
NOW SAVE REGISTERS FOR COMPARISON AFTER READ-IN COMMAND
NOW CHANGE SAVED REGISTERS TO EXPECTED VALLE
NOW THAT SAVERE TABLE WITH SAVED REGISTERS HAVE
THE EXPECTED VALUE AFTER A READ-IN COMMAND
COMPARISONS ARE MADE
TEST 22 MAKE CURRENT CYLINDER
TEST 23 MPXE CURRENT CYLINDER

TEST 24 RECALIBRATE COMMAND

777
377

30-MRR-76 23:05
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IF THE PROGRAM WORKS UNDER ACT-11 MONITOR
THEN THIS TEST IS NOT PERFORMED

IF NO_ACT-11 MONITOR IS PRESENT
THEN THIS TEST IS PERFORMED ONLY ON THE FIRST FRSS
ON SUBSEQUENT PRSSES THIS TEST IS NOT DONE

RLL POSSIBLE REGISTERS ARE EIELED WITH ONES

THEN AN UNLOAD COMMAND =2 IS GIVEN

NO REGISTERS SHOULD CHANGE EXCEPT MOL SHOULD=0
THEN THE DRIVE IS POWERED UP BY QPERATOR

AND A PACK ACKNOWLECGE COMMAND (ALREADY TESTED!
SETS Vv-IN RHDSI

30-MAR-76 23:0S
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e THEN R RECALIBRATE = & COMMAND T8 GIVEN "~
3326 NO REGISTERS SHOULD CHANGE EXCEPT RHCC = O
3362 NOW SET BITS IN RHRS FOR ALL DRIVES PRESENT
3331 NOW SAVE REGISTERS FOR COMPARISON AFTER RECALISRATE
4022 COMPARE CONTENTS OF RHCS1 AND RHDS1 ALRERDY SAVED IN

RO AND RS IMMEDIATELY AFTER GO
4084 NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES
074 NOW COMPARE REGISTERS AFTER AR RECALIBRATE COMMANC
4105 TEST 25 MAKE CURRENT CYLINDER = 777
124 TEST 26 MAKE CURRENT CYLINDER = 377
4142 TEST 27 RECALIBRATE COMMAND
154 ALL POSSIBLE REGISTERS ARE FILLED WITH O
THEN R RECALIBRATE =6 COMMAND IS GIVEN
147 NO REGISTERS SHOULD CHANGE EXCEPT RHCC=0
4191 NOW SAVE REGISTERS FOR COMPARISON AFTER RECALIBRATE
4222 COMPARE CONTENTS JOF RHCS1 AND RHDS! ALREACY SAVED IN
RO AND RS IMMEDIATELY AFTER GO
4245 NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES
4263 NOW COMPARE REGISTERS ARFTER A RECALIBRATE COMMAND
4288 TEST 30 UNLCARD COMMAND
429C IF STARTING ADDRESS 220 IS USED THIS TEST WILL NOT BE PERFCRMED
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4311  THIS CODE CHECKS TO SEE IF MANURL INTERVENTION TESTS ARE OK
4337  THIS SETTING OF Vv IS FOR LOOP ON ERROR ONLY g

WHERE UNLOAD TAKES EFFECT AND CYCLE UP BRINGS VV DOWN
4364  SET WV IN RHDS1 WITH PACK ACKNOWLEDGE
4332  LOAD ALL POSSIBLE REGISTERS WITH CNES
4434  NOW SET BITS IN RHAS FOR ALL DRIVES PRESENT
4465  NOW SAVE REGISTERS FOR COMPRRISON AFTER UNLORD
4433  COMPARE CONTENTS OF RHCS1 AND RHDS1, WHICH WERE SAVED
DURING THE UNLORD COMMAND, WITH THE'EXPECTED RESLLTS
4547  NOW CHANGE REGISTERS SAVED BEFORE UNLORD COMMAND
TO EXPECTED VALUES RFTER UNLOARD COMMAND
4550 - AGAIN 'MOL’ § °'VV' ARE DON'T CARES
4S85  NOW COMPARE REGISTERS AFTER THE UNLOAD COMMAND
WITH EXPECTED VALUES
4824  SET VW IN RHDS! AFTER RESET FROM ACTUATING
THE STANDBY SWITCH AND CYCLING UP (MOL = 1)
4846  TEST 31 OFFSET AND RETURN TG CENTER LINE COMMAND
4548 THIS TESTS TWO COMMANDS: (1)OFFSET, (2)RETURN-TO-CENTER-LINE
4850 ALL POSSIBLE REGISTERS ARE FILLED WITH ONES (EXCEPT RHOF»
AND AN OFFSET IS GIVEN
ALL REGISTERS ARE COMPARED, ONLY ATA SHOULD SET
ALL OTHER REGISTERS SHOULD'REMAIN UNCHANGED
4ES3 THEN A RETURN-TO-CENTER-LINE IS GIVEN
ALL REGISTERS ARE COMPARED ONLY ATR SHOULD SET
AND RHOF SHOULD CLEAR (EXCEPT MCI.ECI,FMT22)
ALL OTHER REGISTERS SHOULD REMAIN' UNCHANGED
4860 THE ABOVE PROCESS IS REPERTED FOR OFFSET REGISTER
VALUES OF | T0 377 IE. 377 TIMES
4713  THE OFFSET REGISTER WILL BE INCREMENTED FROM 0 TC 377
4721  NOW SET BITS IN RHMAS FOR ALL DRIVES PRESENT
4748 NOW SAVE REGISTERS FOR COMPARISON AFTER OFFSET
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4782

4814
4835
4g58
4868
4902

4334
4358
4331
4333

GO3

DECDOC VER 00.04

COMPARE CONTENTS OF RHCS1 AND RHDS1 ALRERDY SAVED IN
RO AND RS IMMEDIATELY AFTER GO

NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

NCW COMPARE REGISTERS AFTER AN CFSET COMMAND

NOW A RETURN TC CENTER LINE COMMAND WILL BE GIVEN
NOW REGISTERS ARE SAVED FOR COMPARISON RFTER COMMAND

COMPRRE CONTENTS OF RHCSL AND RHDS! ALREARDY SAVED IN
RO AND RS IMMEDIARTELY AFTER GO

NOW CHANGE SAVED REGISTER TO EXPECTED VALUE
NOW COMPARE REGISTERS AFTER RETURN-TO-CENTER-LINE
TEST 32 OFFSET COMMAND

THIS TEST WILL ONLY GIVE REPERTED OFFSETS

FEEREERERRER R R ERRER R R LR R R R RRR R R R R R R R AR E R RN R ER R R AR ERS

READ/WRITE TESTS USING MECIA
FRERERERERHERPERRRRERERRRRRRRERRERFRRRRRERREEFRRERRE NP RS RRRFRRR RN

s0s8
S0sC

TEST 33 WRITE/RERD HERDER AND DATA (0’S)

WRITE HEADER AND DATA CYLINDER 0, FORMAT 16 BITS PER WORD
TRACK O, SECTOR 0, KEYS=0, NUMBER OF WORDS 25& WORDS

OF 0
THEN READ HERDER AND DATA FOR ABOVE.

WRITE FROM BUFFER AND READ INTO BUFFER ARE FILLED WITH
10000,0,0,0, AND 256 OF O

THE uhxfi COMMAND IS THEN LOADED INTO THE REGISTERS EXCEPT
THE GO BIT, AND ALL THE REGISTERS ARE SAVED

THEN GO IS’ GIVEN FOR WRITE HERDER AND DATA

30-MAR-786 23:0S

THEN AL REG&%;ERS ARE COMPARED TO CHECK FOR_IMPROPER CHANGED

THEN WRITE F

NOW FOR THE READ COMMAND READ INTO BUFFER IS FIL
WITH ALL ONES, COMMAND IS LOADED INTO REGISTE
GO BIT AND ALL REGISTERS ARE SAVED

GO IS GIVEN FOR THE RERD COMMAND

ALL REGISTERS ARE CHECKED FOR IMPROPER CHANGE
THEN THE RERD DATA IS COMPARED.

FILLED
RS EXCEPT

BUFFER IS CHECKED TO SEE THART NOTHING CHANGED
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S0%2
S103
Slil

5130
S150
s182
S192

s21b
5228

S248

S284

5279
5299
8339

€383
537%

S3%M

5415
S417

HO3

DECDOC VER 00.04
FILL WRITE FROM BUFFER WITH HERDER

FILL WRITE FROM BUFFER WITH DATA

R URTTE FRon BUFFER S0 1At ACTER a URITE Conpin-sons

'QN BE MRDE TO MAKE SURE THAT WRITE DID NOT

CHANGE WRITE FROM BUFFER

NOW THE WRITE HEADER AND DATA COMMAND WILL BE FILLED

NCW SRVE REGISTERS FOR COMPARISON AFTER WRITE HERDER AND DATA
ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR = 760 MICRQ SEC

COMPARE_CONTENTS OF RHCSL AND RHDS! ALRERDY SAVED IN
RO AND RS IMMEDIATELY AFTER GO

NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

NOW COMPARE REGISTERS BEFORE WRITE HERDER AND CATA
WITH REGISTERS RFTER COMMAND

NOW WRITE FROM BUFFER WILL BE CHECKED TO SEE THAT
NOTHING GOT CHANGED

NOW A READ HERDER AND DATA COMMAND WILL BE GIVEN
RERD INTC BUFFER IS FILLED WITH ONES

NOW FILL COMMAND
NOW SAVE REGISTERS FOR COMPARISON ARFTER RERD HERDER AND DATA

COMPARE CONTENTS OF RHCS1 AND RHDS! ALREADY SAVED IN
RO AND RS IMMEDIARTELY RFTER GO

CHANGE SAVED REGISTERS TC EXPECTED VALUES

COMPARE REGISTER BEFORE READ HEADER AND DATR
WITH REGISTERS AFTER COMMAND

NOW READ INTO BUFFER WILL BE CHECKED TO SEE
THE RERD WAS GOOD

TEST 34 RERD DATA (0’S)

THIS TEST READS DATA WRITTEN BY THE PREVIOUS TEST
THE WRITE FROM BUFFER 1S FILLED WITH ALL 0S

THE COMMAND 1S FILLED, THEN ALL REGISTERS SAVED
THEN READ DATA COMMAND IS GIVEN

ALL REGISTERS ARE COMPARED FOR PROPER VALUES

READ DATA INTO 'READ INTO' BUFFER IS CHECKED

30-MAR-76 23:0S
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S434
S442
S461
5501

8825
8837

8553

§57¢2
S574

5608
Sk2!

FILL WRITE FROM BUFFER WITH EXPECTED DRTR
NOW THE RERD DRTA COMMAND WILL BE FILLED
NOW SAVE REGISTERS FOR COMPARISON AFTER REARD DATA COMMAND

COMPARE CONTENTS OF RHCSI RND RMDS! ALREADY SAVED IN
RO AND RS IMMECIATELY AFTER G

NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

NCW _COMPRRE REGISTERS BEFORE RERD DATR WITH
AFTER COMMAND

NOW READ INTO BUFFER WILL BE CHECKED TO SEE THAT RERD
WRS GOOD

TEST 35 WRITE/RERD DATA (1'S & 125252)

THIS TEST GIVES n WRITE DATA COMMAND FRO CYLINDER O
TRACK 0, SECTOR 0, KEYS O, 200 WORDS OF ALL ONES

THIS SELTOR IS rohmrso BY PREVIOUS TEST

THEN READ on COMMAND IS GIVEN FOR 256 WORDS IN

SAME CYLINDER, TRACK, SECTOR, KEYS

WRITE FROM au#rsa AND READ INTO BUFFER ARE FILLED WITH
200 ONES AND 56 125252

THE WRITE DATA COMMAND IS LOADED EXCEPT GO AND IE

ALL REGISTERS ARE SAVED AND THEN GO IS GIVEN TO WRITE DATA

THEN ALL REGISTERS ARE COMPARED TO CHECK FOR IMPROPER
CHANGE, THEN WRITE FROM BUFFER IS CHECKED FOR NO CHANGE

THEN READ INTO BUFFER IS FILLED WITH 200 OF ZEROS
AND SBb OF 377, WRITE FROM BUFFER IS FILLED WITH 200 ONES

AND 56 OF 377.
THE COMMAND EXCEPT GO IS LOADED, ALL REGISTERS ARE SAVED

GO IS GIVEN

ALL REGISTERS ARE CHECKED

READ DATA IS CHECKED
NOW FILL WRITE FROM BUFFER -200 OF 1'S AND 56 OF 125252
NOW READ INTO BUFFER WILL BE FILLED WITH SAME DATR RS

WRITE FROM BUFFER SC THAT AFTER A WRITE COMPARISONS
CAN BE MADE TO DETERMINE THAT WRITE DID NOT CHANGE BUFFER
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5636 NOW WRITE DARTA COMMAND WILL BE LORDED
5655 NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE DATA
5687 ONE REVOLUTION = 16670 MICRO SEC, ONE SECTOR=760 MICRO SEC
5697 COMPARE CONTENTS OF RHCS! AND RHDS! ALRERDY SAVED IN
RO AND RS IMMECIARTELY AFTER GO
s72l NOW CHQNGEISRVED REGISTERS TO EXPECTED VALUE
§733 NOW_COMPARE REGISTERS BEFORE WRITE DATA WITH REGISTERS
AFTER COMMAND
5752 NOW WRITE FROM BUFFER WILL BE CHECKED FOR NO CHANGE
S767  NOW A RERD DATA COMMAND WILL BE GIVEN
5763 FILL RERD INTO BUFFER WITH 200 ZEROS AND 56 COF 377
5788 FILL WRITE FROM BUFFER WITH 200 ONES AND Sb OF 377
8801 NOW FILL COMMAND
SB20  NOW SAVE REGISTERS FOR COMPARISON AFTER READ DATA COMMAND
S860 COMPARE CONTENTS OF RHCS1 AND RHDSl ALREADY SAVED IN
RO AND RS IMMEDIATELY AFTER G
SBE4 CHANGE SAVED REGISTERS TO EXPECTED VALUES
5836 COMPARE REGISTERS BEFORE READ DATA COMMAND
WITH REGISTERS AFTER COMMAND
5314 NOW READ INTO BUFFER IS CHECKED FOR GOOD RERD
5934 TEST 36 WRITE/RERD DATA (125252)
533¢

THIS TEST GIVES A WRITE nnrn COMMAND FOR CYLINDER O
TRACK 0, SECTOR 0, KEYS 0, 256 WORDS OF 125252

THIS szcroa IS roﬁnnrso BY PREVIOUS TEST

THEN READ DATA COMMAND IS GIVEN FOR 256 WORDS IN

SAME CYLINDER, TRACK, SECTOR, KEYS

gggrgrr§ggeau¢rsn AND READ INTO BUFFER ARE FILLED WITH

THE WRITE DATA COMMAND IS LOADED EXCEPT GO AND IE

ALL REGISTERS ARE SAVED AND THEN GO IS GIVEN TO WRITE DATI

THEN ALL _REGISTERS ARE COMPARED TO CHECK FOR IMPROPER
CHANGE, THEN WRITE FROM BUFFER IS CHECKED FOR NC CHANGE

THEN REAC INTO BUFFER IS FILLED WITH 256 OF ZEROS
WRITE FROM BUFFER IS FILLED WITH
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QF 12525
?HE COMMS S EXCEPT GO IS LOADED, ALL REGISTERS ARE SAVED
GO IS GIVEN

ALL REGISTERS ARE CHECKED
RERD DATA IS CHECKED
S370  NOW FILL WRITE FROM BUFFER - 256 OF 125252
5378  NOW _READ INTO BUFFER WILL BE FILLED WITH SAME DATA AS
WRITE FROM BUFFER SO THRT RFTER A WRITE COMPARISONS
CAN BE MADE TO DETERMINE THAT WRITE DID NOT CHANGE BUFFER

5988  NOW WRITE DATA COMMAND WILL BE LOARDED

6007  NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE DATA £

8039  ONE REVOLUTION=16670 MICROSEC, ONE SECTOR=760 MICROSEC ‘ e

6049  COMPARE CONTENTS OF RHCS1 AND RHDS1 ALRERDY SAVED IN .
RO AND RS IMMEDIATELY AFTER GO 4

6073 NOW CHANGE SRVED REGISTERS TO EXPECTED VALUE

608S  NOW_COMPARE REGISTERS BEFORE WRITE DATA WITH REGISTERS
AFTER COMMAND

6104 NOW WRITE FROM BUFFER WILL CHECKED FOR NO CHANGE

6119 NOW A READ DATA COMMAND WILL BE GIVEN
FILL RERD INTO BUFFER WITH 256 ZEROS

B134 FILL WRITE FROM BUFFER WITH 256 OF 125252
bl4ye NOW FILL COMMAND
blel NOW SAVE REGISTERS FOR COMPARISON AFTER READ DATA COMMAND

6201 COMPARE CONTENTS OF RHCS1 RND RHDS1 ALREADY SAVED IN
RO AND RS IMMEDIATELY AFTER G

6225 CHANGE SAVED REGISTERS TO EXPECTED VALUES

6237 COMPARE REGISTERS BEFORE READ DATA COMMAND
WITH REGISTERS AFTER COMMAND

8255 NOW READ INTO BUFFER IS CHECKED FOR GOOD RERD
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6273  TEST 37 WRITE/READ DATA (052525)
6275 THIS TEST cxvss A NRITE nnrn COMMAND FOR CYLINDER O
Tnngx DCTOR rghnnr : ? VIoaos OF 052525
E afno on*g connnns E GIVE 903 aEs WORDS IN
snns CYLINDER, TRACK, SECTOR, KEYS
WRITE FROM BUFFER an RERD xﬁro BUFFER ARE FILLED WITH
200 OF 052525 AND Sb OF 377
THE WRITE DATA COMMAND IS LORDED EXCEPT GO AND IE
ALL REGISTERS ARE SAVED AND THEN GO IS TO WRITE DATI
THEN ALL REGISTERS ARE COMPARED TO CHECK FOR IMPROPER
CHANGE, THEN WRITE FROM BUFFER IS CHECKED FOR NO CHANGE
THEN RERD INTO BUFFER IS FILLED WITH 200 IF ZEROS
AND 56 ALL ONES, WRITE FROM BUFFER IS FILLED WITH 200
uonos OF 52525 AND 56 WORDS OF O
THE COMMAND EXCEPT GO IS LORDED, ALL REGISTERS ARE SAVED
GO IS GIVEN
ALL REGISTER ARE CHECKED
READ DATA IS CHECKED
5309  NOMW FILL WRITE FROM BUFFER-200 OF 52525 AND 56 OF 377
6322  NOW READ INTO BUFFER WILL BE FILLED WITH SAME DATA AS
WRITE FROM BUFFER SO THAT AFTER A WRITE COMPARISONS
CAN BE MADE TO DETERMINE THAT WRITE DID NOT CHANGE BUFFER
6337  NOW WRITE DATA COMMAND WILL BE LOADED
8356 NOW SAVE REGISTER FOR COMPARISON AFTER WRITE DATA
6388  ONE REVOLUTION=16670 MICROSEC, ONE SECTOR=760 MICROSEC
6338  COMPARE CONTEN