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1.0 INTRODUCTION
1.1 ABSTRACT

THE RM05/3/2 SUBSYSTEM FUNCTIONAL TEST IS A STAND ALONE PROGRAM
WHICH ~USES FUNCTIONAL MEANS TO VERIFY THE OPERABILITY OF THE
RMO5/3/2 DISK SUBSYSTEM. IN PARTICULAR, THE PROGRAM SERVES THE
FOLLOWING PURPOSES:

TO EXPLICITLY ESTABLISH CONFIDENCE IN THE BASIC OPERATIONS OF THE
8%2:ATI%§§VE' INCLUDING MECHANICAL POSITIONING AND DATA TRANSFER

TO IMPLICITLY ESTABLISH CONFIDENCE IN THE DRIVE/ADAPTER
ELECTRICAL INTERFACE;

TO VERIFY THE FUNCTIONALITY OF THE RMO5/3/2 SUBSYSTEM, INCLUDING
THE MASSBUS CONTROLLER, MASSBUS ADAPTER AND THE DISK DRIVE.

THE TEST IS COMPRISED OF 3 PARTS, WHICH WOULD NORMALLY BE RUN IN
SEQUENCE, STARTING WITH PART 1. BRIEFLY, PART 1 TESTS HOUSEKEEPING
AND MECHANICAL POSITIONING OPERATIONS; PART 2 TESTS WRITE, READ AND
WRITE CHECK OPERATIONS USING HEADER AND DATA; PART 3 TESTS WRITE,
READ AND WRITE CHECK OPERATIONS USING DATA.

1.2 UNIT UNDER TEST

THE UNIT UNDER TEST (UUT) IS THE RM05/3/2 DISK SUBSYSTEM WHICH
CONSISTS OF THE RH MASSBUS CONTROLLER, THE RMO5/3/2 MASSBUS ADAPTER,
AND THE STORAGE MODULE DISK DRIVE. NOTE THAT A DISK PACK IS REQUIRED
Bg? ETESTING AND 1S CONSIDERED AN INTEGRAL OF THE STORAGE MODULE DISK

VE.

2.0 OPERATING REQUIREMENTS
2.1 HARDWARE REQUIREMENTS

THE FOLLOWING MINIMUM HARDWARE CONFIGURATION, ASSUMED TO BE
OPERATIONAL, 1S REQUIRED TO LOAD AND EXECUTE THE RMO5/3/2 SUBSYSTEM
FUNCTIONAL TEST:

PDP-11 PROCESSOR

16K MEMORY

KWi1-L OR KW11-P CLOCK

PROGRAM LOADING DEVICE

TERMINAL

RH11 OR RH70 CONTROLLER

1 70 8 DISK DRIVES (ANY COMBINATION OF RMO5'S, RMO3'S OR RM0Z2'S)

SEQ 0003
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SEQ 0004

;g 2.2 MEDIA REQUIREMENTS
60 EACH UNIT BEING TESTED MUST BE LOADED WITH A SCRATCH DISK PACK
61 BEFORE TESTING BEGINS ON THAT UNIT. THE DISK MUST BE FORMATTED AND
g§ CONTAIN A READABLE COPY OF THE MFG AND USR BAD SECTOR FILES.
64 “
65

| gg 2.3 PREREQUISITE DIAGNOSTIC PROGRAMS

| gg RM05/3/2 DISKLESS DIAGNOSTIC, PART 1 § 2

| 70 RM05/3/2 FUNCTIONAL TEST, PART 1
72

? 73

| ;g 3.0 OPERATING PROCEDURE

1 ;? 3.1 LOADING

| ;3 THE PROGRAM MAY BE LOADED BY EITHER OF THE FOLLOWING MEDIA:
80 .PAPER TAPE, USING THE STANDARD PAPER TAPE LOADING PROCEDURE.
g; .XXDP MEDIA. USING THE APPROPRIATE LOADING DEVICE.

| 83

. 84
gg 3.2 SWITCH OPTIONS
87 THE FOLLOWING SWITCH OPTIONS ARE PROVIDED TO ENHANCE THE UTILITY
33 OF THE PROGRAM.

| 90 SW15  HALT ON ERROR

| 91 SWléd  LOOP ON TEST (CURRENTLY BEING EXECUTED)

| 92 SW13  INHIBIT ERROR TYPEOUTS

| 93 SW12  UNUSED

| 9% SW11  INHIBIT TEST ITERATIONS

, 95 SW10  BELL ON ERROR

| 96 SW09  LOOP ON ERROR

. gg SWO8  LOOP ON TEST IN SW07-00

{

| 99 THE LOW ORDER 8 SWITCHES (SWO7-SW00), ARE USED IN CONJUNCTION WITH
100 SWOB TO SPECIFY THE OCTAL NUMBER OF THE TEST WHICH THE PROGRAM WILL
10 LOOP ON.
102
103
104
}82 3.3 STARTING
107 THE PROGRAM STARTS AT LOCATION 200, WHICH PROVIDES WORST CASE
108 TEST CONDITIONS IF RUNNING IN AN AUTOMATIC ENVIRONMENT. IF RUNNING IN
109 A STAND-ALONE ENVIRONMENT, THE PROGRAM USES CONSOLE DIALOGUE 10 ALLOW
}}? THE OPERATOR TO CONTROL TEST CONDITIONS.
12
13
114 3.4 HALTING
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THE PROGRAM SHOULD BE HALTED BY TYPING CONTROL C FROM THE CONSOLE.
NOTE: IF THE PROGRAM IS HALTED BY ANY OTHER MEANS, BAD HEADER
INFORMATION MAY BE LEFT ON THE DISK PACK. THIS OF COURSE

aithDS ON WHICH TEST IS BEING PERFORMED AT THE TIME OF THE

3.5 RESTARTING
THE PROGRAM CAN BE RESTARTED AT ADDRESS 200.

4.0 OPERATOR INTERFACE
4.1 PROGRAM ]D

THE PROGRAM TYPES ITS TITLE AND MAINDEC NUMBER THE FIRST TIME IT
1S STARTED AFTER BEING LOADED. ALSO, A WARNING MESSAGE IS TYPED,
NOTIFING THE OPERATOR OF POSSIBLE HEADER CORRUPTION IF THE PROGRAM [S
HALTED IMPROPERLY. THE PROGRAM IDENTIFICATION AND THE WARNING DC NOT
OCCUR IF THE PROGRAM IS RESTARTED.
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4.2 CONSOLE DIALOGUE

145 . WHEN THE PROGRAM IS RUNNING IN STAND ALONE MODE, IT ENTERS A
CONSOLE DIALOGUE SEQNENCE AFTER TYPING THE PROGRAM ].D. AND WARNING

%2; MESSAGE. (SEE SECTION &.1)

149 THE FIRST QUESTION TYPED QUT IS: "' TYPE HELP TEXT (Y/N) 2",

IF THE OPERATOR RESPONDS WITH A '‘'v'', THE PROGRAM WILL TYPE A BRIEF
HELP MESSAGE WHICH WILL LIST SWITCH OPTIONS, ETC.

NOTE: THE FIRST QUESTION IS ONLY ASKED ON THE INITIAL PROGRAM
START AND NOT ON SUBSEQUENT START-UP'S.

THE SECOND QUESTION TYPED IS, ''CHANGE ADDRESSES (Y/N) ?''. 1F THE
UNIBUS ADDRESS OF THE RW/RM IS NON STANDARD, THE OPERATOR SHOULD
RESPOND WITH A ''Y'', THEN ANSWER SUBSEQUENT QUESTIONS TO SPECIFY
THE UNIBUS ADDRESS, VECTOR ADDRESS AND INTERRUPT PRIORITY. IF THE
OPERATOR RESPONSE IS A "'N'', THE PROGRAM SKIPS TO THE THIRD QUESTION.

THE THIRD QUESTION TYPED IS, 'TYPE "'A'' TO TEST ALL DRIVES, OR
TYPE DRIVE NUMBER(S) AND TERMINATE INPUT WITH A CARRIAGE RETURN.'
THEN, 'DRIVE(S):' IS TYPED AND WAITS FOR THE OPERATOR TO TYPE AN ''A"',
TO TEST ALL POSSIBLE DRIVES OR THE NUMBER(S) OF THE DRIVE(S) HE WANTS
TESTED AND TERMINATE HIS INPUT WITH A "CARRIAGE RETURN'.

NOTE: THE LONG VERSION OF THE THIRD QUESTION IS ONLY TYPED ON
THE INITIAL PROGRAM START. ON ALL SUBSEQUENT STARTS, ONLY
THE 'DRIVE(S):' PROMPT IS TYPED.
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iF THE PROGRAM IS RESTARTED, THE FIRST QUESTION TYPED 1S, "USE
SAME DEVICES (Y/N) ?''. IF THE OPERATOR TYPES ''v'', THE TEST IS
RESTARTED USING THE SAME DEVICES AS THE LAST TIME, OTHERWISE, THE TEST
¥§gEARTS THE DIALOGUE AS IF THE PROGRAM WERE STARTED FOk THE FIRST

4.3 PROGRESS REPORTS

AN END OF PASS REPORT OCCURS EACH TIME THE PROGRAM IS EXECUTED
FOR ALL DEVICES IN THE TEST QUE. THE END OF PASS REPORT INCLUDES A
MESSAGE AND AN ERROR SUMMARY,

4.4 PERFORMANCE REPORT

NO PERFORMANCE REPORTS ARE GIVEN DURING THE EXECUTION OF THE
PROGRAM,

4.5 PROGRAM HALTS

THERE ARE NO SCHEDULED HALTS DURING THE EXECUTION OF THE PROGRAM.
PROCESSOR HALTS ARE DUE TO THE TRAP CATCHER.

&.6 ERROR REPORTS

THE FIRST LINE OF THE ERROR REPORT CONTAINS THE NUMBER OF THE
UNIT BEING TESTED, THE TEST NUMBER, THE ERROR NUMBER AND THE VALUE OF
THE PROGRAM COUNTER WHERE THE ERROR WAS CALLED. THIS LINE IS FOLLOWED
BY THE ERROR MESSAGE: ONE OR MORE LINES OF TEXT WHICH GIVE A BRIEF,
YET COMPREHENSIVE DESCRIPTION OF THE ERROR. THE ERROR MESSAGE 1S
NORMALLY FOLLOWED BY ONE OR MORE PAIRS OF LINES CONTAINING DATA
HEADERS AND DATA PERTININENT TO THE ERROR, INCLUDING EXPECTED AND
ACTUAL TEST RESULTS.

5.0 ENVIRONMENTAL SUPPORT
5.1 PROCESSOR COMPATIBILITY

THE RM05/3/2 SUBSYSTEM FUNCTIONAL TEST 1S EXECUTABLE ON ANY PDP=11
PROCESSOR, PROVIDING PREVIOUSLY MENTIONED HARDWARE REQUIREMENTS ARE

MET, AND PROVIDING THAT DATA THROUGHPUT ON THE SYSTEM IS SUFFICIENT 10
SUSTAIN DATA TRANSFER OPERATIONS.

5.2 DUAL PORT CONFIGURATIONS
THE RMO5/3/2 SUBSYSTEM FUNCTIONAL TEST DOES NOT SPECIFICALLY TEST

SEQ 0006
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DUAL PORT LOGIC IN THE RMO5/3/2 ADAPTER BUT 1S EXECUTABLE ON
RMO5/3/2 SUBSYSTEMS HAVING THE DUAL PORT OPTION PRCVIDING THE DUAL
PORT SWITCH IS SET TO THE APPROPRIATE PORT (A OR B).

5.3 MEMORY PARITY HARDWARE

MEMORY PARITY HARDWARE IS NOT USED DURING THE EXECUTION OF THE
RMO5/3/2 SUSBYSTEM FUNCTIONAL TEST.

5.4 MEMORY MANAGEMENT HARDWARE

MEMORY MANAGEMENT HARDWARE IS NOT USED DURING THE RM05/3/2
SUSBYSTEM FUNCTIONAL TEST. CAPABILITIES OF THE MASSBUS CONTROLLER.

5.5 ACT11, APT11 COMPATIBILITY
THE RM05/3/2 SUSBYSTEM FUNCTIONAL TEST IS COMPATIBLE WITH ACT11
AND APT11 IN BOTH DUMP AND AUTOMATIC MODES. FURTHER, THE PROGRAM

WILL EXECUTE A QUICK PASS DURING THE FIRST PASS IN SUPPORT OF QUICK
VERIFY MODE.

5.6 XXDP COMPATIBILITY
THE RM05/3/2 SUSBYSTEM FUNCTIONAL TEST IS COMPATIBLE WITH XXDP IN

DUMP AND CHAIN MODES, AND PROVIDES MEDIA PROTECTION IN THE CASE WHERE
THE RM05/3/2 1S THE XXDP LOADING DEVICE.

5.7 OPERATING SYSTEM COMPATIBILITY
THE PROGRAM IS NOT COMPATIBLE WITH ANY SOF TWARE OPERATING SYSTEM.

6.0 TEST DESCRIPTION

CONTROLLER ACCESS TEST
PURPOSE :

TO VERIFY THAT THE UNIBUS ADDRESS OF THE SUBSYSTEM S
CORRECT, AS DEFINED AT LOCATION $BASE.

PROCEDURE :

SEQ 0007
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SEQ 0008
286
287 THE TEST TRIES TO ACCESS ALL MASSBUS CONTROLLER REGISTERS
288 USING THE SBASE ADDRESS. REGISTER CONTENTS ARE IGNORED DURING
289 THE TEST, AND THE TEST FAILS IF A BUS TIMEOUT OCCURS FOR ANY
%g? REGISTER TRANSFER.
292 IF THE TEST FAILS AND THE PROGRAM IS RUNNING IN A STAND
293 ALONE ENVIRONMENT, 1.E., LOCATION 42 IS 0, THE PROGRAM WILL JUMP
294 TO LOCATION 204 WHICH ALLOWS THE OPERATOR TO CMHANGE THE SBASE
295 ADDRESS VIA CONSOLE DIALOGUE. OTHERWISE, THE PROGRAM ESCAPES TO
ggg THE END OF PASS HANDLER.
298
299
300
301
gg% ! DEVICE AVAILABLE TEST
ggg PURPOSE :
306 TO VERIFY THAT THE UNIT UNDER TEST IS AVAILABLE FOR TESTING,
ggg AND IS NGCT LOCKED OR PROGRAMMED TO THE ALTERNATE PORT.
g?g PROCEDURE :
311 THIS TEST SELECTS THE DEVICE AND READS CONTROL STATUS
312 REGISTERS 1 AND 2 TO VERIFY THAT THE SELECTED DEVICE IS AVAILABLE
313 FOR TESTING, AS INDICATED BY DVA STATUS, BIT 11 OF RMCST AND NED
314 STATUS, BIT 12 OF RMCS2. THE RESULTS OF THE TEST CAN VARY AS
g;g FOLLOWS:
317 .NONEXISTANT DEVICE = THE DEVICE IS NONEXISTENT OR IS LOCKED
g}g ON THE ALTERNATE PORT AND 1S THEREFORE NOT AVAILABLE FOR TESTING;
320 .DEVICE NOT AVAILABLE - THE DEVICE EXISTS BUT IS SEIZED BY
321 THE ALTERNATE PORT AND IS NOT AVAILABLE FOR TESTING:

.BUS TIMEOUT = THE MASSBUS CONTROLLER FAILED TO DETECT A
NONEXISTENT DEVICE:

.DEVICE AVAILABLE - THE DEVICE IS AVAILABLE FOR TESTING.

THE PROGRAM JUMPS TO THE SUBPASS HANDLER WHICH SELECTS THE
NEXT DRIVE TO BE TESTED IF THE DEVICE IS NOT AVAILABLE.

W N AN LN N LN N NN
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331

332

333

334

335 DRIVE TYPE TEST

336

ggg PURPOSE :

339 TO VERIFY THAT THE UNIT UNDER TEST IS AN RMO5, RMO3 OR RMQZ
gzg SINGLE PORT OR DUAL PORT SUBSYSTEM,

342 PROCEDURE :
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THIS TEST READS THE DRIVE TYPE REGIST

STER, RMDT, OF THE
SELECTED DEVICE AND VERIFIES THAT THE DEVICE
S

R

S'A SINGLE PORT OR
D DEVICE IS NOT AN
HANDLER WHICH WILL

E

)
DUAL PORT_ RM05/3/2 SUBSYSTEM. IF THE SELECTE
RM05/3/2, THE PROGRAM JUMPS TO THE SUBPA
SELECT THE NEXT DEVICE FOR TESTING.

T
)

WRITE/READ HEADER AND DATA (FORMAT) TESTS

PURPOSE :

TO TEST WRITE HEADER AND DATA AND READ HEADER AND DATA
FUNCTIONALITY OF THE RMO5/3/2 SUBSYSTEM USING A SET OF VARIABLES
gg#g?T}g£§UDE WORD COUNT, HEAD MOTION, HEAD SWITCHING AND ERROR

PROCEDURE :

ALTHOUGH EACH TEST EXERCISES A DIFFERENT VARIABLE, THE
GENERAL PROCEDURE OF EACH TEST IS THE SAME. THE DRIVE IS
INITIALIZED AND RECALIBRATED IF ‘'PIP'' OR ''SKI'* ARE ACTIVE SO THAT
THERE ARE NO ERRORS WHEN A TEST BEGINS. FOLLOWING THAT, THE TEST
PERFORMS ANY EXPLICIT SEEKS REQUIRED FOR THE CONDITIONS OF THE
TEST. REGISTERS ARE PRESET AND THE WRITE HEADER AND DATA COMMAND
1S EXECUTED. WHEN THE WRITE COMMAND 1S COMPLETE, THE TEST STORES
ALL SUBSYSTEM STATUS AND CHECKS FOR PRIMARY ERRORS WHICH PRECLUDE
OTHER STATUS CHECKS. IF THERE ARE NO PRIMARY ERRORS, THE TEST
VERIFIES THE RESULTS OF THE WRITE COMMAND AND THEN CHECKS FOR
SECONDARY ERRORS. LOOP ADDRESSES ARE MODIFIED FOLLOWING THE
SUCCESSFUL_COMPLETION OF THE WRITE COMMAND IN ORDER TO SHORTEN
EXECUTION TIMES AND ENHANCE SCOPING LOOPS, THEN THE PROGRAM
EXECUTES THE READ HEADER AND DATA PORTION OF THE TEST, VERIFYING
THE SAME TYPE OF ERRORS AS IN THE WRITE COMMAND.

NOTE:

THAT THE SECTOR USED DURING A TEST MAY DIFFER FROM THE
PROGRAM LISTING BECAUSE THE PROGRAM SUBSTITUTES A GOOD SECTOR IF
THE ONE SELECTED IS LISTED IN THE BAD BLOCK TABLE OF THE LAST
;gaﬁ:i UNLESS SPECIFIED OTHERWISE, ALL TESTS ARE 1IN 16 BIT

FORMAT ZEROS TEST

THE TEST SEEKS TO CYLINDER O, THEN WRITES HEADER AND DATA ON
SECTOR 0 IN 18 BIT FORMAT. THE HEADER AND DATA FIELDS ARE ALL
ZEROS, CAUSING THE DEVICE TO USE NORMAL WRITE GATE. THE HEADER
AND DATA ARE READ AND COMPARED WITH THE WRITE BUFFER. THE
INITIAL SEEK POSITIONS THE HEAD SUCH THAT THERE IS NO [IMPLIED

SEQ 0009
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SEEK. THE TEST IS REPEATED FOR 16 BIT FORMAT,

JERO FILL TEST TEST

THE TEST EXECUTES A SEEK TO CYLINDER O TO INSURE THAT THERE
IS NO HEAD MOTION DURING DATA TRANSFER. THIS IS FOLLOWED BY A
WRITE HEADER AND DATA COMMAND WITH THE WORD COUNT EQUAL TO THE
SIZE OF THE HEADER WHICH CAUSES THE RH TO ZERO FILL THE DATA
FIELD. THE READ HEADER AND DATA COMMAND THAT FOLLOWS READS A
FULL SECTOR AND VERIFIES THAT DATA WAS ZERO FILLED.

FORMAT CHECK ZEROS TEST

THE TEST WRITES HEADER AND AN ALL ZEROS DATA FIELD, THEN
PERFORMS A WRITE CHECK HEADER AND DATA COMMAND AND VERIFIES THERE
ARE NO ERRORS.

FORMAT CHECK ZEROS W/ WCE ERROR TEST

THE TEST WRITES HEADER AND AN ALL ZEROS DATA FIELD. AFTER
COMPLEMENTING THE LAST WORD OF THE WRITE BUFFER, THE TEST
PERFORMS A WRITE CHECK HEADER AND DATA COMMAND AND VERIFIES THAT
THE CORRECT WRITE CHECK ERROR IS DETECTED.

FORMAT ONES TEST

THE TEST WRITES HEADER AND AN ALL ONES DATA FIELD, THEN
READS THE HEADER AND DATA, VERIFYING THE READ BUFFER WITH THE
WRITE BUFFER. THE ALL ONES FIELD IS A CONSTANT FREQUENCY, AND
THE DRIVE SHOULD USE NORMAL WRITE GATE.

FORMAT CHECK ONES TEST

THE TEST FORMATS AN ALL ONES DATA F
g:ééss CHECK HEADER AND DATA COMMAND, VERI

E%D THE PERFORMS A
Y

1ELD,
FYING THAT THERE ARE NO

SEQ 0010
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FORMAT CHECK ONES W/ WCE ERROR TEST

THE TEST FORMATS AN ALL ONES DATA F
THE LAST WORD OF THE WRITE BUFFER. A WRI
COMMAND 1S EXECUTED, AND THE TEST VERIFIE
CHECK ERROR IS DETECTED.

ELD, THEN COMPLEMENTS
E aHECK HEADER AND DATA

l
T
S THAT THE CORRECT WRITE

FORMAT MULTIPLE SECTORS TEST

THE TEST SEEKS TO CYLINDER O TO INSURE THERE IS NO HEAD
MOTION DURING DATA TRANSFER. THE WRITE HEADER AND DATA COMMAND
FOLLOWS, WITH THE WORD COUNT EQUAL TO MULTIPLE SECTORS. THE SAME
SECTORS ARE VERIFIED WITH A WRITE CHECK HEADER AND DATA COMMAND.

FORMAT WITH HEAD SWITCHING TEST

THE TEST SEEKS TO CYLINDER O TO INSURE THERE 1S NO HEAD
MOTION DURING DATA TRANSFER. THE WRITE HEADER AND DATA COMMAND
STARTS WITH CYLINDER O, TRACK O, SECTOR 31, THE WORD COUNT IS
EQUAL 70 MULTIPLE SECTORS WHICH CAUSES THE SUBSYSTEM TO SWITCH
FROM TRACK O TO TRACK 1 AFTER THE FIRST OF THE MULTIPLE SECTORS
ARE WRITTEN. THE SAME SECTORS ARE VERIFIED WITH A WRITE CHECK
ggé?g: AND DATA COMMAND, USING THE SAME WORD COUNT AND STARTING

FORMAT WITH MID-TRANSFER SEEK TEST

THIS TEST WRITES MULTIPLE SECTORS STARTING WITH CYLINDER O,
LAST TRACK AND SECTOR 31,., CAUSING A MIDTRANSFER SEEK AFTER THE
FIRST SECTOR IS WRITTEN. THE SAME SECTORS ARE VERIFIED WITH WRITE
CHECK HEADER AND DATA COMMAND.

FORMAT WITH IMPLIED SEEK TEST

THIS TEST SEEKS TO THE LAST CYLINDER PRIO
AND DATA ON CYLINDER 0. THE EXPLICIT SEEK
WILL BE MAXIMUM HEAD MOTION DURING THE IMPLIED

R
|
S

T0 WRITING HEADER
NSURES THAT THERE
EEK OF THE WRITE

SEQ 0011
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SEQ 0012
514 COMMAND. ~ THE SAME OPERATION, INCLUDING THE EXPLICIT SEEK IS
5}2 REPEATED FOR READ HEADER AN" DATA,
217
518
519
520
255 FORMAT EACH SECTOR ADDRESS TEST
523 HEADERS AND DATA OF EACH SECTOR ON CYLINDER 0, TRACK 0 ARE
§§§ FORMATTED AND READ WITH THE PROGRAM VERIFYING HEADERS AND DATA.
526
| 527
g 528
; 529
| gg? FORMAT EACH TRACK ADDRESS TEST
| 532 THIS TEST FORMATS SECTOR O OF EACH TRACK OM CYLINDER 0 AND
ggz READS EACH SECTOR WITH THE PROGRAM VERIFYING HEADERS AND DATA.
535
536
537
538
gzg FORMAT FPRIME CYLINDERS TEST
561 THIS TEST FORMATS AND READS SECTOR Q, TRACK O ON EACH PRIME
gzg CYLINDER, 1.E., CYLINDERS 1,2,4,8,....512.
544
545
546
547
: gzg READ HEADER & DATA IN LAST SECTOR TEST
|
- 550 THIS TEST READS HEADER AND DATA ON THE LAST SECTOR OF THE,
| gg; DISK, 1.E., AND VERIFIES THAT "LBT'* STATUS SETS.
i 553
| 554
| 555
| 556
| gg; READ HEADER & DATA W/ AOE ERROR TEST
I
| 559 THIS TEST READS MULTIPLE SECTORS STARTING WITH THE LAST
| 22? SECTOR 31. AND VERIFIES THAT AOE STATUS SETS.
| 562
563
564
565
§2$ READ INVALID SECTOR ADDRESS TEST
568 THIS TEST USES AN ILLEGAL SECTOR ADDRESS AND VERIFIES THAT
569 IAE STATUS SETS.
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READ INVALID TRACK ADDRESS TEST

THIS TEST USES AN ILLEGAL TRACK ADDRESS AND VERIFIES THAT
IAE STATUS SETS.

READ INVALID CYLINDER ADDRESS TEST

THIS TEST USES AN ILLEGAL CYLINDER ADDRESS AND VERIFIES THAT
IAE STATUS SETS.

FORMAT AT OFFSET TEST

THE PROGRAM SETS OFFSET MODE AND EXECUTES A WRITE HEADER AND
ESLQANSOHMAND' VERIFYING THAT OFFSET MODE 1S RESET BY THE WRITE

IvC FORMAT TEST

VOLUME VALID IS REBET BY SETTING AND RESETTING DIAGNOSTIC
MODE. THE TEST THEN EXECUTES A WRITE HEADER AND DATA COMMAND AND
VERIFIES THAT INVALID COMMAND STATUS SETS. THE TEST IS REPEATED
FOR READ HEADER AND DATA COMMAND.

FORMAT ERROR TEST

A SINGLE SECTOR IS FORMATTED WITH THE OFFSET REGISTER SET
OR 16 BIT FORMAT AFTER WHICH THE SAME SECTOR IS READ IN 18 BIT
ORMAT WITH THE PROGRAM VERIFVING THAT FORMAT ERROR STATUS IS
5 THE SAME PROCEDURE IS REPEATED WITH THE SECTOR WRITTEN IN

f
SeT
18 BIT FORMAT AND READ IN 16 BIT FORMAT.

i

FORMAT HCE TEST (1ST AND 2ND HEADER WORDS)

O w—— -

SEQ 0013
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SEQ 0014

628 THESE TWO TESTS WRITE AN INCORRECT HEADER THEN READ THE

629 HEADER AND VERIFY THAT THE CORRECT HEADER ERROR IS DETECTED. THE

630 TESTS SETUP THE CORRECT HEADER, THEN COMPLEMENT BIT 0 AND USE THE

631 MODIFIED BUFFER TO WRITE THE MEADER. THE PROCESS IS REPEATED

ggg UNTIL EACH BIT POSITION HAS BEEN SEPARATELY TESTED.

634

635

636

637
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asg :PROGRAM REVISION #001
487 .TITLE CZRMNAO RMO0S5/3/2 FCTNL TST 2
:*COPYRIGHT (C) 1980
;*DIGITAL EQUIPMENT CORP.
:*MAYNARD, MASS. 01754
. %
:*PROGRAM BY MIKE LEAVITT
‘f

:*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
'PACKAGE (MAINDEC-11-DZQAC-C4), 1980.

«88 SBTTL OPERATIONAL SWITCH SETTINGS
:' SWITCH USE
L S T T T L r Ll I I T ' T TS
H 15 HALT ON ERROR
i 14 LOOP ON TEST
A 13 INHIBIT ERROR TYPEOUTS
i 12 UNUSED
i " INHIBIT ITERATIONS
A 10 BELL ON ERROR
A 9 LOOP ON ERROR
A 8 LOOP ON TEST IN SWR<7:0>
489 i 7 TN128
A 6 TN6&
A 5 TN32
i 4 TN16
1 3 TN8
H P4 TN&
i 1 TN2
Y 0 NI
490
(A-] .SBTTL BASIC DEFINITIONS
s*INITIAL ADDRESS OF THE STACK POINTER #*+ 1100 w#w»
001100 STACK = 1100
104000 ERROR = EMT ::BASIC DEFINITION OF ERROR CALL
000004 SCOPE = ]OT ::BASIC DEFINITION OF SCOPE CALL
;*MISCELLANEOUS DEFINITIONS
000011 HT z 11 ::CODE FOR HORIZONTAL TAB
000012 LF =12 ::CODE FOR LINE FEED
000015 (R =15 ::CODE FOR CARRIAGE RETURN
000200 CRLF = 200 ;:CODE FOR CARRJAGE RETURN-LINE FEED
177776 PS = 177776 ::PROCESSOR STATUS WORD
177776 PSW=PS
177774 STKLMT = 177774 :sSTACK LIMIT REGISTER
177772 PIRQ = 177772 : :PROGRAM INTERRUPT REQUEST REGISTER
177570 DSWR = 177570 : ;HARDWARE SWITCH REGISTER
177570 DDISP = 177570 ; HARDWARE DISPLAY REGISTER
:*GENERAL PURPOSE REGISTER DEFINITIONS
000000 RO = 30 ;sGENERAL REGISTER
000001 R1 = 1 s GENERAL REGISTER
000002 Rg = X2 ;sGENERAL REGISTER
000003 ke s X3 ;sGENERAL REGISTER
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| CZRMNAO RMOS/3/2 FCTNL TST 2
| BASIC DEFINITIONS

000004
000005
000006
000007
000006
000007

000000
000040
000100
000140
000200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

100000
040000
020000
010000
004000
002090
001000
000400
000200
000100
000040

' Ty
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R4 = %4 s sGENERAL REGISTER

RS = %5 s sGENERAL REGISTER

R6 = %6 s sGENERAL REGISTER

R7 = X7 + sGENERAL REGISTER

SP = %6 ;sSTACK POINTER

PC = X7 : sPROGRAM COUNTER
;s*PRIORITY LEVEL DEFINITIONS

PRO =0 ;:PRIORITY LEVEL O

PR1 = 40 :sPRIORITY LEVEL 1

PR2 = 100 ::PRIORITY LEVEL 2

PR3 = 140 ::PRIORITY LEVEL 3

PR& = 200 ::PRIORITY LEVEL &

PRS = 240 ;sPRIORITY LEVEL §

PR6 = 300 :sPRIORITY LEVEL 6

PR?7 = 340 ::PRIORITY LEVEL 7
;*''SWITCH REGISTER'' SWITCH DEFINITIONS

SW15 = 100000

W16 = 40000

W13 = 20000

Sw12 = 10000

SWil = 4000

SW10 = 2000

Sw09 = 1000

Sw08 = 400

Sw07 = 200

Sw06 = 100

SW05 = 40

SWi& = 20

Sw03 =10

Swi2 =4

Sw01 = 2

Sw00 s |

SW9=Sw09

SwW8=Sw08

SW7=Sw07

SW6=Sw06

SW5=SW05

SWé&=SW04

SW3=SwW03

SW2=5w0?

SW1=5Sw01

Sw0=SwW00

;*DATA BIT DEFINITIONS (BITOO TO BIT1S)

BIT'S = 100000

BIT14 = 40000

BIT13 = 20000

BIT12 = 10000

BITI1 = 4000

BIT1I0 = 2000

BITO9 = 1000

BI108 = 400

BITO? = 200

BITO6 = 100

BITOS = 40

SEQ 0016
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' BASIC DEFINITIONS SEQ 0017
000020 BITO4 = 20
000010 BITO3 = 10
000004 BITO2 = 4
000002 BITOl =2
000001 BITO0 = 1
001000 BIT9=B1T09
000400 BIT8=BITO8
| 000200 BIT7=BITO7
| 000100 BIT6=BIT06
| 000040 BITS=BITOS
000020 BIT4=BIT04
| 000010 BIT3=BITO3
| 000004 BIT2=BIT02
| 000002 BIT1=BITO1
| 000001 BIT0=BIT00
*BASIC "CPU'" TRAP VECTOR ADDRESSES
000004 ERRVEC = & ++TIME OUT AND OTHER ERRORS
| 000010 RESVEC = 10 :iRESERVED AND ILLEGAL INSTRUCTIONS
| 000014 TBITVEC = 14 LUTURIT
006014 TRTVEC = 14 “TRACE TRAP
000014 BPTVEC = 14 : sBREAKPOINT TRAP (BPT)
000020 IOTVEC = 20 “1INPUT/OUTPUT TRAP (10T) »«SCOPEw+
000024 PWRVEC = 24 * :POWER FAIL
000030 EMTVEC = 30 s sEMULATOR TRAP (EMT) »«ERRORw*
000034 TRAPVEC = 34 ::""TRAP'" TRAP
000060 TKVEC = 60 “:TTY KEYBOARD VECTOR
000064 TPVEC = 64 “:TTY PRINTER VECTOR
492 000240 PIRQVEC = 240 ; sPROGRAM INTERRUPT REQUEST VECTOR
493 .SBTTL RM REGISTER BIT DEFINITIONS
495 ;*RMCS1 CONTROL STATUS REGISTER
497 004000 DVA = BITII :DEVICE AVAILABLE-READ ONLY
498 000040 Fé = BITOS :FUNCTION CODE
499 000020 F3 = BI104 :FUNCTION CODE
500 000010 - F2 = BITO03 :FUNCTION CODE
501 000004 Fl = BIT02 FUNCTION CODE
502 000002 FO = 81101 FUNCTION CODE
503 000001 60 = BIT00 :60 BIT
304 000077 FNCMSK = 000077 :FUNCTION CODE MASK
506 :FUNCTION CODES (BITS 01-05 OF RMCS1)
. 507 000000 NOP = 000000 ;NOP COMMAND
. 508 000002 ILFO2 = 000002 :ILLEGAL COMMAND
. 509 000004 SEEK = 000004 SEEK COMMAND
810 000006 RECAL = 000006 :RECALIBRATE COMMAND
511 000010 DRVCLR = 000010 :DRIVE CLEAR COMMAND
512 000012 RLEASE = 000012 :RELEASE COMMAND
513 000014 OFFSET = 000014 OFFSET COMMAND
514 000016 RTC = 000016 RETURN TO CENTERLINE COMMAND
515 000020 RIP = 000020 READ IN PRESET COMMAND
516 000022 PAKACK = 000022 sPACK ACKNOWLEDGE COMMAND
517 000022 PACACK = PAKACK
518 000024 ILF2% = 000024 ;1LLEGAL COMMAND
519 000026 ILF6 = 000026 “1LLEGAL COMMAND



" CZRMNAO RMOS/3/2 FCINL TST 2
' RM REGISTER BIT DEFINITIONS

520
523

VWA WA TV TV LAWY
NN N N NN NN AN N RO RO N Y
ONO WV W=V~

v
Pl ol ol ol W
W = OO

000030
000030
000032
000034
000036
000040
000042
000044
000046
000050
000052
000054
000056
000060
000062

000072
000074
000076

010000
004000
002000
001000
000400

000020
000010
000004
000002
000001

177400
000377

100000
040000
020000
010000
004000

000001

! &
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SEARCH = 000030
ILF30 = 000030
ILF32 = 000032
ILF36 = 000034
ILF36 = 000036
ILF&0 = 000040
ILF&2 = 000042
ILF&4 = 000044
ILF46 = 000046

WwCD = 000050

WCH = 000052
ILFS5¢ = 000054
I1LF56 = 000056

WD = 000060

WH = 000062
ILF64 = 000064
ILF66 = 000066

RD = 000070

KH = 000072
ILF7¢ = 000074
ILF76 = 000076
;*RMDA DISK ADDRESS REGISTER
:TRACK ADDRESS DEFINITIONS
TA16 = BIT12

TA8 = BITN

TAG = BIT10

TA2 = BIT09

TA1 = BITO8
;SECTOR ADDRESS DEFINITiONS
SAlé = BIT04

SA8 = BIT03

SAL = BIT02

SA2 = BITO1

SA1 = BITO0
;TRACK & SECTOR MASKS
TADMSK = 177400
SADMSK = 000377
;*RMDS DRIVE STATUS REGISTER
ATA = BIT15

ERR = BIT14

PIP = BIT13

MOL = BIT12

WRL = BITN

LBT = BIT10

PGM = BIT09

DPR = BIT08

DRY = BI107

Vv = BIT06

oM = BI1100

J*RMER]

ERROR REGISTER »1

; SEARCH COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

: ILLEGAL COMMAND

sWRITE CHECK DATA COMMAND
;WRITE CHECK HEADER AND DATA
s ILLEGAL COMMAND

: ILLEGAL COMMAND

;WRITE DATA COMMAND

;WRITE HEADER AND DATA COMMAND
: ILLEGAL COMMAND

: ILLEGAL COMMAND

+READ DATA COMMAND

;READ HEADER AND DATA COMMAND
: JLLEGAL COMMAND

: ILLEGAL COMMAND

: TRACK ADDRESS 16.
: TRACK ADDRESS 8.
: TRACK ADDRESS 4

: TRACK ADDRESS 2

: TRACK ADDRESS 1

sSECTOR ADDRES
:SECTOR ADDRES

S 16
S 8
:SECTOR ADDRESS 4
3

:SECTOR ADDRES
;SECTOR ADDRES

: TRACK ADDRESS MASK
:SECTOR ADDRESS MASK

ATTENTION ACTIVE
:COMPOSITE ERROR
;POSITIONING IN PROGRESS
;MEDIUM ON LINE

;WRITE LOCK

sLAST BLOCK TRANSFERRED
+ PROGRAMMABLE

;DRIVE PRESENT

:DRIVE READY

:VOLUME VALID

;OFFSET MODE ACTIVE

SEQ 0018
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RM REGISTER BIT DEFINITIONS SEQ 0019
572 \
§73 100000 DCK = BITIS ;DATA CHECK ERROR
574 040000 UNS = BIT14 ;DRIVE UNSAFE
5§75 020000 OP1 = BIT13 ;OPERATION INCOMPLETE
576 010000 DTE = BIT12 :DRIVE TIMING ERROR
577 004000 WLE = BIT11 ;WRITE LOCK ERROR
578 002000 1AE = BIT10 ; INVALID ADDRESS ERROR
579 001000 AOE = BIT09 ;ADDRESS OVERFLOW ERROR
580 000400 HCRC = BITO08 ;HEADER CRC ERROR
; 581 000200 HCE = BIT07 ;HEADER COMPARE ERROR
. 582 000100 ECH = BIT06 :ECC ""MARD'' ERROR
f 583 000040 WCF = BITO0S :WRITE CLOCK FAILURE
' 584 000020 FER = BIT04 ;FORMAT ERROR
€35 000010 PAR = BITO03 :PARITY ERROR
: 586 000004 RMR = BIT02 :REGISTER MODIFICATION REFUSED
; 587 000002 ILR = BIT01 ;ILLEGAL REGISTER
ggg 000001 ILF = BIT00 :ILLEGAL FUNCTION
590 115760 NDTMSK = DCK'DTE'WLE'AOE'HCRC'HCE'ECH'WCF'FER
591 :'NDTMSK'* 1S USED TO MASK ERROR REGISTER 1 DURING NON = DATA
| ggg ;COMMANDS, 1.E., HOUSEKEEPING AND POSITIONING COMMANDS
| 3% ;*RMAS ATTENTION SUMMARY REGISTER
ggg 000377 ATNMSK = 377 :MASK FOR ATTENTION BITS
| 233 :*RMLA LOOK AHEAD REGISTER
' 600 002000 SC4 = BIT10 ;SECTOR COUNT = 16
601 001000 SC3 = BIT09 ;SECTOR COUNT = 8
602 000400 SC2 = BIT08 ;SECTOR COUNT = 4
603 000200 SC1 = BIT107 ;SECTOR COUNT = 2
ggg 000100 SCO = BIT06 :SECTOR COUNT = 1
| 289 003700 SCTMSK = 003700 ;:SECTOR COUNT MASK
; ggg ;*RMMR1 MAINTENANCE REGISTER #1
L 810 ;WRITE ONLY BITS
1 611 100000 DBCK = BIT1S ;:DEBUG CLOCK
: 612 040000 DBEN = BIT14 :DEBUG CLOCK ENABLE
1 613 020000 DEBL = BIT13 ;:DIAGNOSTIC END OF BLOCK
g 614 010000 D10 = BIT12 ;DIAGNOSTIC TIMEOUT
i 615 004000 MCLK = BIT1N :MAINTENANCE CLOCK
| 616 002000 MRD = BIT10 :READ DATA
617 001000 MUR = BIT09 :UNIT READY
618 000400 MOC = BIT08 :ON CYLINDER
619 000200 MSER = BI107 :SEEK ERROR
620 000100 MDF = BIT06 ;:DRIVE FAULT
621 000040 MS = BIT105 ;SECTOR PULSE
622 000010 MWP = BIT103 :WRITE PROTECT
623 000004 # = BIT102 : INDEX PULSE
624 000002 MSC = BIT101 :SECTOR COMPARE
ggg 000001 DMD = BIT00 :DIAGNOSTIC MODE
627 :READ ONLY BITS
628 100000 0cC = BIT1S :0CCUPIED
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' CZRMNAO RM0S/37/2 FCTNL TST 2
RM REGISTER BIT DEFINITIONS

040000
020000
010000

000010
000004
000002
000001

100000
040000
020000
004000

020024
024024

010000
004000
002000
000200

001777

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

H 2
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RG = BIT14 sRUN AND GO

EBL = BIT13 ;END OF BLOCK

REX = BIT12 ;EXCEPTION

ESRC = BIT11 :ENABLE SEARCH

PLFS = BIT10 +LOOKING FOR SYNC

ECRC = BIT09 ;ENABLE CRC Out

PDA = BIT08 sDATA AREA

PHA = BIT07 SHEACER AREA

CONT = BIT06 s CONTINUE

wl = BITOS sWORD CLOCK

EECC = BIT04 ;ENABLE ECC OuT

MWD = BIT03 ;WRITE DATA BIT

LS = BIT02 sLAST SECTOR

LST = BITOY sLAST SECTOR AND TRACK
DMD = BITO0 ;DIAGNOSTIC MODE

:*RMDT DRIVE TYPE REGISTER

NSA = BIT15 sNOT SECTOR ADDRESSED = 0
TAP = BIT14 ;TAPE DRIVE = 0

MOH = BIT13 sMOVING HEAD = 1

DRQ = BITN :DRIVE REQUEST REQUIRED
SNGPRT = 020024 ;SINGLE PORT DRIVE TYPE (RMOZ2)
DULPRT = 024024 ;DUAL PORT DRIVE TYPE (RMO2)
:*RMOF OFFSET REGISTER

FMT16 = BIT12 :16 BIT WORD FORMAT

ECI = BIT ;ECC INHIBIT

HCI = BIT10 ;HEADER COMPARE INHWIBIT
OFD = BITO7 ;OFFSET FORWARD

;*RMDC DESIRED CYLINDER ADDRESS REGISTER

CyLMsk = 001777 :MASK FOR CYLINDER ADDRESS
:*RMMR2 MAINTENANCE REGISTER #2

:READ ONLY BITS

RQA = BIT15 :PORT A REQUEST

RQB = BIT14 :PORT B REQUEST

TAG = BIT13 : TAG CONTROL

1ST = BIT12 . COMMAND SEQUENCE TEST B8IT
cC = BITI ;CONTROL OR CYLINDER TAG
CH = BIT10 :CONTROL OR HEAD TAG

8809 = BIT09 : TAG BUS

8808 = BIT108 : TAG BUS

BBO7 = BI1107 :TAG BUS

BB06 = BIT06 : TAG BUS

BB0S = BITO0S :TAG BUS

BBO4 = BIT04 :TAG BUS

BB03 = BIT03 : TAG BUS

BB0?2 = BIT02 : TAG BUS

BB01 = BIT01 : TAG BUS

8800 = BIT00 : TAG BUS

SEQ 0020
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' CZRMNAQ RMO5/3/2 FCTNL TST 2
' RM REGISTER BIT DEFINITIONS

100000
040000
020000
010000
004000
002000
000200
000010

100000
040000

000000
000006
000012
000014
000016
000020
000024
000026
000030
000032
000034
000036
000040
000042
000044
000046
000050
000052
000054
000056
000060
000062
000064
000066
000070
000072
000074
000076

000077

100000
040000
020000
002000

s *RMER2

BSE
5Kl
OPE
IvC
LSC
LBC
DvC
DPE

.SBTTL

MSE
USE

.SBTTL

RMCS1
RMDA
RMDS
RMER1
RMAS
RMLA
RMMR 1
RMDT
RMSN
RMOF
RMDC
RMHR
RMMR2
RMER2
RMEC1
RMEC?2
ILRG30
ILRG52
ILRG54
ILRGS6
1LRG60
ILRG62
ILRG64
ILRG66
ILRG70
ILRG72
ILRG74
ILRG76

IDXMSK
.SBTTL
: *RMCS1
The

MCPE
PSEL

ERRO

PROGRAM MNEMCNICS

RM REGISTER INDEX VALUES

ODOODODDODD
Bt et bmd B B S b

Bl

T

1 2
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BIT15
BIT14

00
06
12

(A

&5 IS NN NN NN — —
a8l Jo ¥l Yo B X e Yo

Ly

EGISTER 2

;BAD SECTOR ERROR

s SEEK INCOMPLETE
;OP