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1.

1.1

1.2

INTRODUCTION

REVISION HISTORY
1. CHANGE TITLE FROM CZRJDCOTO CZRJDDO

2. MODIFY STARTING ADDRESSES TO SAFEGUARD DRIVES IN MULTI-
PROCESSOR ENVIRONMENT. SEE PARAGRAPH 2.4 BELOW.

3. MODIFY CODE IN "CLEAR DRIVE PARAMETER BLOCK'‘ SUBROUTINE
(CLRDPB) TO PREVENT CLEARING LOCATION SRPDT.

4. MODIFY CODE IN ‘DRIVE INITIALIZATION'' ROUTINE (DRVINT)
TO STORE DRIVE TYPE IN APPROPRIATE DRIVE PARAMETER BLOCK.

5. INSTALL XON/XOFF FIXES FOR HIGH TERMINALS AND THE DIANA
BOX USED BY REMOTE DIAGNOSTICS (RD). (REV E)

ABSTRACT

THE RP04/5/6 MULTIDRIVE EXERCISER PROGRAM IS DESIGNED TO PERFORM

AN INTERACTIVE TEST ON RP04/5/6 DISK DRIVES CONNECTED TO A MASSBUS
SUBSYSTEM. THE SUBSYSTEM MAY BE COMPOSED OF INTERMIXED RPO4, RPOS
OR RP06 DISK DRIVES CONTROLLED BY EITHER AN RH11 OR AN RH70. IN
ADDITION TO PERFORMING AN INTERACTIVE TEST OF THE DISK DRIVES ON THE
SUBSYSTEM, THE PROGRAM IS INTENDED TO BE USED TO VERIFY THAT THE
DRIVES UNDER TEST ARE PERFORMING TO THEIR DATA ERROR RATE AND SEEK
ERROR RATE SPECIFICATIONS.

THE RP04/5/6 MULTIDRIVE EXERCISER PROGRAM WILL EXERCISE DRIVES CONNECTED
AS EITHER SINGLE OR DUAL PORT UNITS. DUAL PORT DRIVES ARE TESTED

BY LOADING AND RUNNING THE PROGRAM FROM BOTH CONTROLLING SYSTEMS.

THE PROGRAM WILL EXERCISE A MIXED SYSTEM OF DUAL PORT AND NON DUAL

PORT DRIVES. PROGRAMMABLE OPERATION IS INHIBITED WITH STARTING

ADDRESS 200-SEE SEC 2.4. THEREFORE, USE STARTING ADDRESS

204 OR 220 FOR DUAL PORT TESTING.

TO OBTAIN INTERACTIVE TESTING, OPERATIONS ON THE DRIVES ARE OVERLAPPED
(OTHER DRIVES ARE PERFORMING SEEK/SEARCH OPERATIONS WHILE ONE

DRIVE IS PERFORMING A DATA TRANSFER OR WRITE CHECK OPERATION).
OPERATIONS AMONG THE DRIVES ARE OPTIMIZED SO THAT A HIGH SUBSYSTEM DATA
TRANSFER RATE OR A HIGH POSITIONING OPERATION RATE IS MAINTAINED.

THE PERFORMANCE OF EACH DRIVE IS MONITORED BY THE PROGRAM. IF A
DRIVE EXCEEDS A PRESET NUMBER OF ERRORS IN ANY OF SEVERAL CATEGORIES,
THAT DRIVE IS AUTOMATICALLY DEASSIGNED. (THE OPERATOR MAY OVERRIDE
THE AUTOMATIC DEASSIGNMENT FEATURE.) THE PROGRAM REPORTS PERFORMANCE
STATISTICS FOR EACH DRIVE BEING EXERCISED ON REQUEST FROM THE
OPERATOR OR AUTOMATICALLY AT AN INTERVAL DETERMINED BY THE OPERATOR.

ALL DATA TRANSFER COMMANDS ARE USED (I.E., WRITE DATA, WRITE HEADER
€ DATA, READ DATA, AND READ HEADER & DATAS AS WELL AS WRITE CHECK
DATA AND WRITE CHECK HEADER & DATA COMMANDS. RECALIBRATE AND
READ=-IN PRESET COMMANDS ARE USED AT STARTUP AND DRIVE INITIALIZATION.
RECALIBRATE, OFFSET, AND RETURN-TO-CENTERLINE COMMANDS ARE USED
DURING ERROR PROCESSING.

SEQ@ 0004
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§9 THE DATA TRANSFER COMMANDS ARE SELECTED RANDOMLY EXCEPT FOR THE

€0 WRITE CHECK COMMANDS. THE WRITE CHECK COMMANDS ARE USED TO VERIFY

61 A PREVIOUS WRITE OPERATION. THUS, WHEN A WRITE COMMAND IS SELECTED,

5; THE DATA WRITTEN IS VERIFIED BY THE APPROPRIATE WRITE CHECK

2‘ COMMAND .

65 PROGRAM/OPERATOR COMMUNICATIONS ARE THROUGH THE KEYBOARD; DYNAMIC

‘s PROGRAM OPTIONS ARE SELECTED BY SWITCH REGISTER SETTINGS. ERRORS

gg ARE REPORTED ON THE TELETYPE.

% ALL COMMANDS, DATA PATTERNS, AND DATA BUFFER SIZES ARE SELECTED
RANDOMLY BY THE PROGRAM. ADDITIONALLY THE ADDRESSES (EG, CYLINDER,

;5 TRACK, AND SECTOR) FOR EACH OPERATION ARE SELECTED RANDOMLY.

73

;g 2. REQUIREMENTS

76 '

77 2.1 EQUIPMENT

78

REQUIRED

PDP-11 PROCESSOR

}2{E?$=gRY (20K IF THE PROGRAM IS INCLUDED IN AN °'XXDP' CHAIN
PROGRAM LOADING DEVICE

KWwil=L OR KW11-P CLOCK

RH11 OR RH70 WITH 1 RP0O4, RP0O5, OR RPO6 DISK DRIVE

OPTIONAL

ADDITIONAL MEMORY TO A MAXIMUM OF 28K
1 TO 7 ADDITIONAL RP04/5/6'S ON THE SAME RH11 OR RH70

2.2 MEDIA

THE RP04/5/6 MULTIDRIVE EXERCISER PROGRAM REQUIRES FORMATTED DISK PACKS
WHICH CONTAIN RANDOM OR PATTERNED DATA RECOGNIZED BY THE EXERCISER.

DISK PACKS USED BY THE PROGRAM MAY BE GENERATED BY THE RP04/5/6 FORMATTER
PROGRAM (DZRJB) OR BY THE 'W' COMMAND OF THE RP04/5/6 MULTIDRIVE
EXERCISER (SEE SECTION 4.4). THE PACKS MUST BE FORMATTED IN 22

agngR (167237) MODE; THE ALTERNATE (20 SECTOR - 18 BIT) MODE IS

2.3 PRELIMINARY PROGRAMS
RP04/5/6 DISKLESS CONTROLLER TEST
PART 1 (CZRJG)
PART 2 (CZRJH)
RP04/5/6P;g¥CTIONAL CONTROLLER TEST

1 (CZRJI)
PART 2 (CZRJJ)

AN ICIRIXIRACVSBER VR ARGV 28 BRIRRRIN2EI

— el e ) ) D ) D D cd ) b —d

SEQ 0005
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RP04/5/6 DUAL CONTROLLER LOGIC TEST (FOR DUAL PORT DRIVE TESTING)
PART 1 (CZRJE)

PART 2 (CZRJF)
PROGRAMMABLE DRIVES (DUAL PORT ENABLED)

THIS REV INCORPORATES A SAFEGUARD TO PREVENY INADVERTENT
CORRUPTION OF DISK PACKS IN PROGRAMMABLE DRIVES.

THIS IS A POTENTIAL HAZARD IN RUNNING THIS PROGRAM IN A

MULTIPROCESSOR SYSTEM. FOR THE STANDARD STARTING ADDRESS OF 200

THE PROGRAM HAS BEEN MODIFIED 7O PREVENT INITIALIZING DRIVES

FOUND TO BE PROGRAMMABLE. THIS MODIFICATION APPLIE

ONLY TO THE FIELD ENVIRONMENT (XXDP CHAIN, STANDALM)

WHERE LOCATION 42 DOES NOT EQUAL LOCATION 46. FOR THE

MANUFACTURING ENVIRONMENT (WHERE LOCATION 42 EQUALS LOCATION 46) PROGRM.
DRIVES WILL MJT BE INHIBITED. IF THE OPERATOR DESIRES TO RUN THIS gs
PROGRAMMABLE DRIVES IN A FIELD ENVIRONMENT USE STARTING ADDRESS 220, WHERE 220 IS
THE SAME AS 200 WITHOUT INHIBITING PROGRAMMABLE DRIVES.

SEE SECTION 5.2,3.3 FOR A SUMMARY OF ALL STARTING ADDRESSES.

OPERATING THE PROGRAM

THE PROGRAM MAY BE LOADED FROM PAPER TAPE USING THE ABSOLUTE LOADER OR
IT MAY BE LOADED FROM THE APPROPRIATE °*XXDP®' MEDIA USING THE ASSOCIATED
LOADER. THE PROGRAM MAY BE INCLUDED IN AN °*XXDP®' CHAIN. IF THE
PROGRAM 1S BEING RUN ON A PROCESSOR WITH 16K, THE ‘XXDP' LOADER WILL
NOT BE PRESERVED. THE PROGRAM MUST BE RUN ON A SYSTEM WITH 20K OR

MORE TO PRESERVE THE 'XXDP®' LOADER. THE °'ABSOLUTE' LOADER WILL BE
PRESERVED IN A 16K SYSTEM, HOWEVER.

THE PROGRAM STARTS AT LOCATION 200(8). PARAMETERS NOT INCLUDED IN
THE TELETYPE DIAGLOGUE GROUP MUST BE CHANGED BEFORE THE PROGRAM
IS STARTED. PROUGRAMMABLE DRIVES ARE INHIBITED STANDALONE AND

XXDP CHAIN-SEE SEC 2.4.

START THE PROGRAM AT LOCATION 204(8) IF THE RH11 OR THE RH70 IS
NOT AT ADDRESS 176700. (NO INHIBITIONS)

STARTING THE PROGRAM AT 220 IS THE SAME AS 200 BUT PROGRAMMABLE
DRIVES ARE NOT INHIBITED.

ONCE THE PROGRAM IS LOADED AND STARTED, OPERATIONS ARE INITIATED AND
CONTROLLED BY KEYBOARD COMMANDS AND SWITCH REGISTER SWITCH SETTINGS.

IF THIS IS THE PROGRAM'S FIRST START, THE STATUS OF THE DRIVES ON
THE SELECTED MASSBUS SUBSYSTEM WILL BE TYPED OUT. ON_SUBSEQUENT
STARTS, THIS TYPEOUT MAY BE INHIBITED BY SETTING SwW<02>.
PASS/TEST TERMINATION

A PASS 1S DETERMINED BY EITHER BITS READ OR SEEKS PERFORMED. THE
NUMBER OF BITS OR SEEKS REQUIRED FOR A PASS IS DERIVED FROM EITHER

C
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3.5.1

3.5.2

3.6

3.6.1

3.6.2

THE SOFT ERROR RATE SPECIFICATION THE SEEK ERROR RATE SPECIFICATION.
THE SPECIFICATIONS FOR RPO4'S, RPO5'S, AND RP06'S SPECIFY NO MORE

THAN 1 SOFT ERROR (NON-PACK RELATED) iN 1 X_10“9 BITS READ OR NO

MORE THAN 1 SEEK ERROR IN 1 X 106 SEEKS. THE NUMBER OF BITS OR

SEEKS DETERMINING A PASS UERE SELECTED _TO PROVIDE A 90X CONFIDENCE
LEVEL THAT THE DRIVE IS PERFORMING TO THE APPLICABLE SPECIFICATION.

PASS TERMINATION

END OF PASS MAY BE DETERMINED BY EITHER OF THE FOLLOWING CONDITIONS.
THE END OF PASS CONDITION USED IS DETERMINED BY PARAMETER 'ENDET'.

A. IF PMTER 'ENDET® IS 1, END OF PASS OCClRS WHEN THE DRIVE
HAS READ 1.875 X 108 WORDS (3 X 109 BITS

B. IF PARAMETER *ENDET' IS 0, END OF PASS OCCURS WHEN THE DRIVE
HAS PFRFORMED 3 X 1046 SEEKS.

TEST TERMINATION

THE TEST FOR A DRIVE IS TERMINATED (SwW<04> = 0) WHEN:

A. THE DRIVE HAS COMPLETED THE NUMBER OF PASSES SPECIFIED IN
PARAMETER ‘PASCNT',

B. THE TOTAL ERRORS ACCUMULATED EXCEED 100.

C. A FATAL ERROR OCCURS: EM12 OR EM14.

RUN TIME

THE EXERCISER PROGRAM MAY BE RUN IN TWO MODES. THE MODE IS

DETERMINED BY THE VALUE IN PARAMETER °'MAXDL'. 1IF °"MAXDL' IS ONE

SECTOR, THE PROGRAM RUNS IN A SEEK HEAVY MODE; IF °MAXDL' APPROACHES

ONE TRACK IN SIZE (5720 DECIMAL) THE PROGRAM RUNS IN A DATA TRANSFER

HEAVY MODE. THE PROGRAM RUN TIME VARIES GREATLY DEPENDING ON

THE OPERATION MODE SELECTED, THE MEMORY AVAILABLE OVER 16K. THE

READ/WRITE RATIO PARAMETER - "RATIO', AND BY SWITCHES 0, ¢ 2.

DATA TRANSFER MODE

1 ggIVE = APPROXIMATELY 2.5 HRS (TO REACH 1.875 X 10“8 WORDS)

8 DRIVES - APPROXIMATELY 11 HRS (FOR ALL DRIVES TO REACH 1.875 X 108 WORDS)

NOTE: IF SW<01> = 1 (NO SOFTWARE DATA COMPARSIONS), THE RUN TIMES
ARE THE FOLLOWING VALUES, APPROXIMATELY:

1 DRIVE = 1.7 HRS (1.875 X 10*8 WORDS READ)
ADD 1/2 HOUR FOR EACH ADDITIONAL DRIVE TESTED.

IF THE PROGRAM IS RUN WITH BOTH SW<00> AND SW<01>
SET, THE RUN TIMES SHOULD BE ABOUT 20% FASTER.

NOTE: ON THE FIRST PASS (QUICK VERIFY) THE TIMES ARE
APPROXIMATELY ONE EIGHTH OF THE ABOVE VALUES.

SEEK VERIFICATION MODE
PARAMETER °"MAXDL® = 1 SECTOR (256 WORDS)

C
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3.7

3.8

PARAMETER °'MAXTRK' = "MINTRK'®

PARAMETER 'MAXSEC' = "MINSEC’

SW<00> = 1 (READ ONLY MODE)

1 D?éVE = APPROXIMATELY 25 HRS (3 X 10*6 SEEKS)

8 DRIVES = APPROXIMATELY 40 HRS (3 X 106 SEEKS FOR ALL DRIVES)
UNIBUS & VECTOR ADDRESSES

THE PROGRAM ASSUMES TKE FOLLOWING UNIBUS AND VECTOR ADDRESSES. (REFER
TO SECTION 4.2.2 FOR THE LOCATIONS AT WHICH TO CHANGE THESE ADDRESSES.)

T ADDRESS  ADDRESS_
RH11 OR RH70 176700 254
TTY PRINTER 177564 NOT USED
TTY KEYBOARD 177560 60
KW11=L 177546 100
KW11=pP 172542 104

DUAL PORT OPERATION

A. %2328;25R§P04/5/6 MULTIDRIVE EXERCISER PROGRAM INTO BOTH
B. SWITCH THE 'CONTROLLER SELECT' SWITCH TO "A/B' ON EACH DRIVE
WHICH IS TO BE TESTED AS A DUAL PORT DRIVE; CYCLE THE DRIVES

uP,
C. START THE PROGRAM IN EACH PROCESSOR. RUN THE PROGRAM AS THROUGH
EACH PROCESSOR WERE RUNNING INDEPENDENTLY OF THE OTHER.

D. PROGRAMMABLE (DUAL PORT) OPERATION IS INHIBITED WITH STARTING ADDRESS 200-SEE SE
THEREFORE, USE STARTING ADDRESS 204 OR 220 FOR DUAL PORT TESTING.

CONTROLLING THE PROGRAM

THE FOLLOWING KEYBOARD CONVENTIONS ARE USED BY THE KEYBOARD ENTRY
ROUTINES IN THE PROGRAM:

A. TO DELETE AN INCORRECT CHARACTER FROM AN ENTRY STRING, TYPE A
'RUBOUT® ('RO'). TYPING A 'RO' WILL DELETE SUCESSIVE CHARACTERS
FROM THE INPUT.
B. TO DELETE AN ENTIRE LINE, TYPE A "CONTROL U* ('*u%).

C. AN ENTRY MUST BE TERMINATED BY EITHER A 'CARRIAGE RETURN' OR

C
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286 A 'PERIOD'. THE "PERIOD' TERMINATION IS RECOGNIZED BY THE

287 PROGRM AS A DEFAULT ENTRY REQUEST. WHEN A LINE IS TERMINATED
88 BY A 'PERIOD' INSTEAD OF A "CARRIAGE RETURN', THE PROGRAM WILL

89 ACCEPT THE ENTERED VALUE AND WILL DEFAULT TO THE PRELOADED VALl.ES
: FOR ANY REMAINING ENTRIES.

29 D. IF A 'CONTROL C' IS TYPED DURING KEYBOARD ENTRY, THE PROGRAM

& WILL RETURN TO THE BEGINNINS OF THE GROUP BEING ENTERED.

%gz 6.1 DATE €& OPERATOR IDENTIFICATION

297 WHEN THE PROGRAM IS INITIALLY STARTED, IT WILL ASK FOR DATE AND

298 OPERATOR I.D. ENTRIES. (THE REQUEST FOR THESE ENTRIES OCCURS

299 ONLY WHEN THE PROGRAM IS FIRST STARTED AND WILL NOT APPEAR WHEN

300 THE PROGRAM IS RESTARTED.) THESE ENTRIES ARE OPTIONAL AND MAY

301 BE BYPASSED BY ENTERING A "CARRIAGE RETURN®' IN RESPONSE TO THE

302 REQUEST. THE PROGRAM DOES NOT EDIT OR CHECK EITHER ENTRY. UP TO

303 8 CHARACTERS OF DATE INFORMATION AND UP TO 6 CHARACTERS OF OPERATOR

ggln IDENTIFICATION MAY BE ENTERED. BOTH THE DATE AND THE OPERATOR I1.D.

302 WILL BE TYPED WHEN THE °'SA' COMMAND IS PERFORMED (SEE SECTION 4.4.3).

307 6.2 PARAMETERS

308

3

WHEN THE PROGRAM IS STARTED FROM LOCATION 200, THE OPERATOR WILL BE
ASKED TO ENTER PARAMETERS. THE FOLLOWING MESSAGE WILL BE DISPLAYED:

ENTER PARAMETERS:

THE OPERATOR MUST ENTER A "Y' TERMINATED BY A CARRIAGE RETURN <CR>

IF PARAMETER ENTRIES ARE TO BE MADE. ANY OTHER CHARACTER IS ACCEPTED
AS A 'NO*' ENTRY. THE PROGRAM WILL IDENTIFY THE PARAMETER BY THE NAME
GIVEN BELOW, DISPLAY THE CURRENT VALUE OF THE PARAMETER AND

WAIT FOR THE ENTRY. THE PROGRAM WILL TYPE 'INVALID ENTRY' IF THE
ENTRY IS NOT CORRECT AND WAIT FOR A CORRECT ENTRY TO BE TYPED.

NN NN W NN NN
b b b b ek b b h o} b
VNN W=D

320

gg; 4.2.1 KEYBOARD ENTRY PARAMETERS

323 | DEFAULT  VALUE

%%l. NAME BASE VALUE RANGE FUNCTION

355

328 MAXDL 10 (SEE NOTE) CONTROLS THE MAXIMUM BUFFER
329 SIZE USED FOR DATA TRANSFERS
ggg PASCNT 10 1 1 - 999 nuass R OF PASSES TO END OF
332 INTRVL 10 5 0 - 256 DETERMINES THE INTERVAL (IN
333 MINUTES) BETWEEN AUTOMATIC
334 PERFORMANCE SUMMARY TYPEOUTS
335 ERRORS PRINTED OUT IF SW<07>=0
336 CMPLMT 10 3 0 = "MAXDL®' THE NUMBER OF DATA COMPARSION
337 WCSEL [ 000000 0OOR 1 IF PARAMETER = 0, me DATA
338 TRANSFER WORD COUNT

E£{" SELECTED BETWEEN & (10)

340 THE VALUE IN HAXDL

341 IF PARAMETER = THE DATA

342 TRANSFER WORD CMT WILL

SEQ 0009

Ci



K 1
CZRJDEO RP04/5/6 MLT=DR LGC MACRO V04.00 5-NOV-81 09:16:17 PAGE 3-6 SEQ 0010

V0O NS NN = O V00NN N

ey A e U

SNIJEELEER

4.2.2

BE THE VALUE IN °"MAXDL®
ENDET g 000001 0OR1 IF PARAMETER = 1, END OF PASS
oerﬂ;nmeo 8Y THE *WORDS READ'

COUNT.

IF PARAMETER = 0, END OF PASS

6? gggigﬂlﬂfb BY THE NUMBER
FORMAT 8 000001 OOR 1 IF PARAMETER = 0; DO NOT

PERFORM WRITE HEADER & DATA

ORDERS; IF PARAMETER > 0,

PERFORM WRITE HEADER & DATA

ORDERS
RATIO 8 000003 0-7 CONTROLS THE APPROXIMATE
RATIO OF READ TO WRITE
ORDERS.
VALUE R/W RATIO
0 151
1 71
2 6/2
3 5/3
4 4/4
5 3/5
y
AUTOCK 8 000001 0 OR 1 IF PARAMETER = 1, THE PROGRAM

PERFORM WRITE CHECKS AFTER
EACH WRITE COMMAND.
IF PARAMETER = 0, THE PROGRAM
WILL PERFORM WRITE CHECKS
RANDOMLY .

NOTPRT 8 000001 0 OR 1 IF PARAMETER = 1, DO NOT PRINT
ERROR MESSAGES FOR DATA ERRORS
OCCURING AT LOCATIONS DEF INED
BY THE OPERATOR AS BAD PACK
LOCATION.
IF PARAMETER = 0, PRINT ERROR
MESSAGES ASSOCIATED WITH BAD
PACK LOCATIONS.

NOTE: THE PROGRAM WILL SELECT A MAXIMUM BUFFER SIZE WHICH
IS DETERMINED BY THE MEMORY AVAILABLE. THE MAXIMUM BUFFER
SIZE ASSIGNED BY THE PROGRAM IS 5980 (10) WORDS. THE
OPERATOR MAY SPECIFIY ANY OTHER MAXIMUM SIZE AS LONG AS THE
VALUE SPECIFIED IS AT LEAST & WORDS BUT NO LARGER THAN
THE INITIAL VALUE OF °'MAXDL®' DETERMINED BY THE PROGRAM.

PERIPHERAL ADDRESSES AND OTHER LOCATIONS OF INTEREST
TO ALTER THESE LOCATIONS, THE OPERATOR MUST MAKE MANUAL ENTRlEg

BEFORE THE PROGRAM IS STARTED. THE KEYBOARD ENTRY ROUTINE DO
NOT PROVIDE ACCESS TO THESE LOCATIONS.

€2
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LoC TAG CONTENTS FUNCTION

1144 $TKS 177560 TTY KEYBOARD STATUS REGISTER

1146 $TK8 177562 TTY KEYBOARD BUFFER REGISTER

1150 $TPS 177564 TTY PRINTER STATUS REGISTER

1152 $TPB 177566 TTY PRINTER BUFFER REGISTER

1174 SLKCSR 172540 ADDRESS OF KW11-P STATUS REGISTER
1176 $LKCSB 172542 ADDRESS OF KW11=P COUNTER BUFFER
1200 SLPVEC 104 KW11=-P VECTOR ADDRESS

1202 $LKS 177546 ADDRESS OF KW11=L STATUS REGISTER
1204 SLLVEC 100 KW11=L VECTOR ADDRESS

1212 HZ 76 76 (60 DECIMAL) IF SYSTEM IS 60 HZ;

62 (50 DECIMAL) IF SYSTEM IS 50 HZ.

THE RH11-RH70 ADDRESS AND VECTOR MAY BE CHANGED WHEN THE PROGRAM
IS STARTED FROM LOCATION 204(8) OR IF THE PROGRAM DOES NOT RECEIVE
A RESPONSE WHEN IT ACCESSES THE DEFAULT RH11-RH70 ADDRESS.

4.2.3 PARAMETERS FOR THE FIRST OPERATION

4.3

THE FOLLOWING PARAMETERS ARE USED FOR THE INITIAL OPERATION (IN
ADDITION TO THE °"MINIMUM® ADDRESS VALUES).

INITIAL  VALUE
LocC TAG VALUE RANGE FUNCTION

1412 BEGPAT 10 1-15 THE CODE FOR THE STARTING
PATTERN. (IF A WRITE ORDER
OR A WRITE CHECK ORDER IS
SPECIFIED IN "BEGCOD')

16414 BEGCOD 5 0-5 THE INITIAL COMMAND FOR EACH DRIVE
EXERCISED.
0 = WRITE CHECK DATA

1 = WRITE CHECK HEADER & DATA
g = WRITE DATA
= WRITE HEADER & DATA
& = READ DATA
5 = READ HEADER & DATA
1416 BEGSIZ 404 & = MAXDL THE BUFFER SIZE FOR _THE FIRST

DATA TRANSFER OPERATION.
SWITCH REGISTER SETTINGS

SW <15> = 1 HALT ON ERROR

SW <13 =1 INHIBIT ERROR TYPEOUT

SW <10> = 1 RING THE TELETYPE BELL IF ERROR

SW<?> =1 DISPLAY ALL DATA COMPARE ERRORS

SW <g> s 1 DO NOT ALTER THE CURRENT OPERATION PARAMETERS

SW <5 =1 PARTIAL REGISTER DISPLAY IF ERROR; DO NOT DISPLAY
ECC CORRECTION RESULTS

SW <6> =1 INHIBIT MAXIMUM ERROR COUNT CHECK:; DO NOT DEASSIGN
DRIVES WHEN NORMAL END OF TEST REACHED.

SW<H =1 DISPLAY THE SECTOR IN ERROR (BEFORE RETRY ATTEMPTS)

IF *DCK', *DTE', OR 'WCF' ERRORS OR AFTER THE 28TH
RETRY IF uucoanéman.s *DCK" ERROR.

€z



L
CZRJDEQ RP04/5/6 MLT=DR LGC MACRO V04.00 5-NOV-81 09:16:17 PAGE 3-8

457
458
459
460
461

46
46

4.4

(l’; gﬁ; EgWARE' ERRORS §& SW<7> SET, DISPLAY REST
W< =1 INHIBIT SUBSYSTEM STATUS TYPEOUT DURING STARTUP.
INHIBIT PERFORMANCE SUMMARY TYPEOUTS.
SW<1> =1 INHIBIT DATA COMPARSION AFTER READ ORDERS
SW<0> =1 READ ONLY MODE

IF_THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I1.E. AN 11/34)
THE PROGRAM WILL DETERMINE THAT THE HARDWARE SWITCH REGISTER IS

NOT PRESENT AND WILL USE A °SOFTWARE' SWITCH REGISTER. THE
'SOFTWARE® SWITCH REGISTER IS LOCATED AT LOCATION 176 (8). THE
SETTINGS OF THE °"SOFTWARE®' SWITCHES ARE CONTROLLED THROUGH A KE YBOARD
ROUTINE WHICH IS CALLED BY TYPING A 'CONTROL G THE PROGRAM WILL
RECOGNIZE THE °CONTROL G' AT ANY TIME EXCEPT WEN THE PROGRAM IS

IN KEYBOARD ENTRY MODE, OR IS AT A HIGHER PRIORITY PROCESSING AN
RP04/5/6 INTERRUPT. THE 'SOFTWARE® SWITCH VALUES ARE ENTERED

eﬁnﬂ g&wi"emea IN RESPONSE TO THE PROMPT FROM THE SWITCH

‘SWR = NNNNNN NEW =*

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER
IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT REQUIRED., 'RUBOUT® AND
‘CONTROL U® FUNCTIONS MAY BE USED TO CORRECT TYPING ERRORS
DURING SWITCH ENTRY.

ON PROCESSORS WITH HARDWARE SWITCH REGISTERS. THE *SOFTWARE® SWITCH
REGISTER MAY BE USED. IF THE PROGRAM FINDS ALL 16 SWITCHES IN THE
'UP* POSITION, ALL SWITCH REGISTER REFERENCES WILL BE TO THE
égO;;&g&pREGlSTER AND THE PROCEDURES DESCRIBED ABOVE MUST

KEYBOARD COMMANDS

THROUGH THE KEYBOARD COMMANDS, THE OPERATOR MAY ASSIGN DRIVES

FOR TEST ('T* COMMAND), WRITE AND CHECK DATA PACKS (‘W' COMMAND),
PERFORM A SEQUENTIAL READ OF A PACK ("R’ COMMAND), REQUEST A DRIVE
PERFORMANCE SUMMARY ('S°' COMMAND), OR DEASSIGN A DRIVE WHICH IS
BEING TESTED, READING, OR WRITING ('D* COMMAND).

AFTER THE PROGRAM HAS BEEN INITIALIZED, THE FOLLOWING MESSAGE
WILL BE TYPED:

'PROGRAM INITIALIZATION COMPLETE
'TYPE A CONTROL C TO ENTER COMMANDS'

KEYBOARD ENTRIES WILL NOT BE RECOGNIZED UNTIL THE OPERATOR TYPES
A "CONTROL C'. WHEN THE PROGRAM SEES A *CONTROL C' ENTRY, IT WILL
SUSPEND THE SCHEDULING OF FURTHER DEVICE OPERATIONS AND WAIT UNTIL
ALL OUTSTANDING ORDERS HAVE TERMINATED. THE PROGRAM WILL ENTER
COMMAND ENTRY MODE AND TYPE THE FOLLOWING PROMPTING MESSAGE :

"HH:MM:SS
'ENTER COMMANDS:'

THE PROGRAM WILL THEN ACCEPT ANY OF THE VALID COMMANDS. AT THE
COMPLETION OF A COMMAND, THE PROGRAM WILL EXIT COMMAND MODE; THE

———————————y

SEQ 0012 |

€z



N
CZRJDED RPO4/5/6 MLT=DR LGC MACRO V04.00 5-NOV-81 09:16:77 PAGE 3-9

o d ) e i
L ol. ENT. XV ¥ 3

NN NIRININY
Og\lg\ﬂ“uf\l—'g

SN

o8

VIWVAWVIWVAWAAWVIWALS
VIV WAL
V0NN W

STEERELEXEE

OPERATOR MUST TYPE ANOTHER °"CONTROL C' TO RETURN THE PROGRAM TO
COMMAND MODE. IF THE COMMAND ENTERED SPECIFIED AN ‘A’

DRIVE NUMBER, THE PROGRAM WILL REMAIN IN COMMAND MODE UNTIL ALL
AVAILABLE DRIVES HAVE BEEN PROCESSED.

THE °'T*, W', AND 'R' COMMANDS REQUIRE ADDRESS LIMITS, DRIVE I.D,
AND BAD LOCATION ADDRESS ENTRIES FOR THE DRIVE BEING REFERENCED.

}vsegﬁ?GRAﬂ WILL FIRST ASK FOR ADDRESS LIMITS WITH THE FOLLOWING

'ENTER ADDRESS LIMITS FOR DRV #N / RPO&' (OR RPO5 OR RP06)

THE PROGRAM WILL REQUEST VALUES FOR THE FOLLOWING ADDRESS LIMIT
PARAMETERS.

DEFAULT  VALUE
NAME BASE VALUE RANGE FUNCTION

MINCYL 10 (SEE NOTE) THE MINIMUM CYLINDER ADDRESS
MAXCYL 10 (SEE NOTE) THE MAXIAUM CYLINDER ADDRESS
MINTRK 10 0 0-18 THE MINIMUM TRACK ADDRESS
MAXTRK 10 18 0-18 THE MAXIMUM TRACK ADDRESS
MINSEC 10 0 0-21 THE MINIMUM SECTOR ADDRESS
MAXSEC 10 21 0-21 THE MAXIMUM SECTOR ADDRESS

NCTE: 1. THE ADDRESS LIMITS ARE IN DECIMAL

2. THE MAXIMUM VALUES OF °"MINCYL' AND "MAXCYL® WILL BE EITHER
410 (10) OR 814 (10) DEPENDING ON THE TYPE OF DRIVE.

3. THE MINIMUM CYLINDER, TRACK, OR SECTOR ADDRESS MAY BE
SPECIFIED AS BEING LARGER THAN THE MAXIMUM ADDRESS. WHEN
THESE VALUES ARE INVERTED, THE PROGRAM WILL SELECT
ADDRESSES BETWEEN THE °'MIN' ADDRESS AND THE UPPER
cxlaéC?h %AR%I FOR THAT ADDRESS AND BETWEEN '0' AND THE

EACH COMMAND, EXCEPT THE °'S' AND THE 'D' COMMANDS., WILL ASK FOR
A DRIVE IDENTIFICATION ENTRY. THE DRIVE IDENTIFICATION ENTRY
REQUEST IS MADE BY THE FOLLOWING MESSAGE :

"ENTER 1.D. FOR DRV #N:'

THE OPERATOR MAY ENTER AN 1.D. NUMBER FOR THE DRIVE OF UP TO 6
CHARACTERS IN LENGTH. THIS 1.D. WILL BE DISPLAYED, ALONG WITH THE
DATE AND OPERATOR I.D. ENTRIES (SEE SECTION 4.1), WHEN THE ‘SA*
COMMAND IS EXECUTED. THE OPERATOR MAY ENTER ANY CHARACTER STRING
TERMINATED BY A_'CARRIAGE RETURN', OR A 'PERIOD' ONLY (NULL ENTRYS
IN RESPONSE TO THE I.D. REQUEST.

THE PROGRAM WILL THEN ASK FOR THE ADDRESSES OF KNOWN BAD SPOTS ON
THE DISK PACK USED, UP TO 16 ADDRESSES MAY BE ENTERED:

‘BAD TRK/SEC ADRS FOR DRV #N ?°*

OR
E
T

D ——

SEQ 0013 |
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71 THE OPERATOR MAY DECLARE UP TO 16 BAD LOCATIONS ON THE PACK BEING
7 USED. THE LOCATION MAY BE AN ENTIRE CYLINDER, A BAD TRACK, OR A SINGLE
g;a SECTOR. THE FORMATS USED ARE AS FOLLOW:

g;g FORMAT 1: C.7.5<CR>

577 A. THE PROGRAM WILL INHIBIT DATA ERROR MESSAGES OR WILL
578 IDENTIFY DATA ERRORS WHICH OCCUR AT THE SPECIFIED ADDRESS,
579 DEPENDING ON THE VALUE OF PARAMETER

gg? B. LEADING ZEROS ARE NOT REQUIRED.

gg% FORMAT 2: C.T<CR>

584 A. WHEN TH.S FORMAT IS USED, THE ENTIRE TRACK WILL BE

585 CONSIDERED BAD; DATA ERRORS WILL BE HANDLED AS IN

586 'FORMAT 1°, ABOVE .

ggg B. LEADING ZEROS ARE NOT REQUIRED.

ggg FORMAT 3: C<CR>

591 A. WHEN THIS FORMAT IS USED, THE ENTIRE CYLINDER WILL

592 BE CONSIDERED BAD; DATA ERRORS WILL BE HANDLED AS IN
593 ‘FORMAT 1°' ABOVE.

ggg B. LEADING ZEROS ARE NOT REQUIRED.

ggg NOTE: CYLINDER, TRACK, AND SECTOR ENTRIES ARE IN DECIMAL.

598 THE OPERATOR MAY TERMINATE THE BAD ADDRESS ENTRY BY ENTERING A

599 'PERIOD' IN RESPONSE TO THE ENTRY REQUEST OR BY TERMINATING AN ENTRY

28? WITH A 'PERIOD' INSTEAD OF A 'CARRIAGE RETURN'.

28% 4.6.1 'T' COMMAND

604 USED TO ASSIGN A DRIVE(S) FOR TEST. THIS COMMAND IS REQUIRED

605 PERFORM THE TEST OF THE DRIVE(S). THE OTHER COMMANDS ARE CONVIENCE

289 COMMANDS OR SUPPORT COMMANDS.

283 FORMAT: TN<CR>

610 N = DRIVE NUMBER. MAY BE 0 TO 7 OR "A'. ENTRY MUST BE

2}5 TERMINIATED BY A CARRIAGE RETURN <CR>.

613 EXAMPLE: TO<CR> = ASSIGN DRIVE 0 FOR TEST

g}g TA<CR> = ASSIGN ALL AVAILABLE DRIVES FOR TEST

616 NOTE: DRIVE OPERATION BEGINS IMMEDIATELY

g}g AFTER COMMAND IS ENTERED.

619

2%? 4.4.2 'D' COMMAND

gsg USED TO DEASSIGN A DRIVE(S) BEING EXERCISED.

gsg FORMAT: DN<CR>

626 N = DRIVE NUMBER. MAY BE O TO 7 OR "A'. ENTRY MUST BE

627 TERMINIATED BY A CARRIAGE RETURN <CR>.

SEQ 0014
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4.4.3

4.4.4

EXAMPLE: DO<CR> = DEASSIGN DRIVE 0
DA<CR> ;EggegSlGN ALL DRIVES BEING

NOTES: 1. IF THE D' COMMAND REFERENCES A
DRIVE NOT ASSIGNED THE PROGRAM
WILL TYPEOUT '?DRIVE NOT ASSIGNED'

2. THE DRIVES WILL BE DEASSIGNED AS THEIR
OPERATIONS COMPLETE.

3. IF 'DA' IS USED, ONLY DRIVES BEING
TESTED WILL BE DEASSIGNED - THE
ERROR MESSAGE IN (1) ABOVE WILL NOT
BE DISPLAYED.

'S' COMMAND

gzgeEEg)REOUEST A PERFORMANCE SUMMARY TYPEOUT FOR THE REFERENCED

FORMAT: SN<CR>

N = DRIVE NUMBER. MAY BE 0 TO 7 OR "A'. ENTRY MUST BE
TERMINIATED BY A CARRIAGE RETURN <(CR>.

EXAMPLE: SO<CR> = TYPEOUT PERFORMANCE SUMMARY FOR DRIVE 0
SA<CR> = TYPEOUT PERFORMANCE SUMMARY
FOR ALL DRIVES BEING TESTED.

NOTES: 1. IF 'SA' IS USED ONLY DRIVES BEING TESTED WILL
BE DISPLAYED.

2. IF PARAMETER 'INTRVL' IS NOT ZERO, THE PROGRAM
WILL AUTOMATICALLY DISPLAY A PERFORMANCE SUMMARY
E?STEOEU PRIVE BEING TESTED AT A RATE DETERMINED BY

3. IF THE 'SA' COMMAND IS USED, THE PROGRAM WILL TYPEOUT
THE OPERATOR ENTERED DATE, OPERATOR I.D., AND THE DRIVE
1.D. FOR EACH DRIVE BEING TESTED. THE DATE AND OPERATOR
I1.D. WILL NOT BE TYPED OUT IF NO DRIVES ARE BEING TESTED.
‘W' COMMAND

USED TO WRITE A DATA PACK WITH DATA ACCEPTABLE TO THE RP04/5/6 MULTI-
DRIVE EXERCISER PROGRAM.

FORMAT: WN<CR>

N = DRIVE NUMBER. MAY BE 0 TO 7 OR 'A'. ENTRY MUST BE
TERMINATED BY A CARRIAGE RETURN <(CR>.

EXAMPLE: WA<CR> = WRITE DATA PACKS ON ALL AVAILABLE DRIVES.
WO<CR> = GENERATE A DATA PACK ON DRIVE 0.

SEQ 0015




0
CZRJDEO RP04/5/6 MLT=DR LGC MACRO V04.00 5-NOV-81 09:16:17 PAGE 3-12

685

686 NOTES: 1. DATA PACKS GENERATED BY THE RP04/5/6 FORMATTER PROGRAM
687 (MD=11=CZRJB) OR BY THE RP04/5/6 MECHANICAL & READ/WRITE
688 PROGRAM (MD-11=CZRJA), TEST 20, ARE ACCEPTABLE. (PACKS
689 WRITTEN BY TESTS 16, 17 OR 21 OF ‘CZRJA® CANNOT BE USED
gg? AND MUST BE REWRITTEN.)

692 2. THE W' COMMAND SHOULD NOT BE USED UNLESS "MAXDL'

693 PARAMETER 1S APPROXIMATELY 1 TRACK IN SIZE - 5000 (10).
69% IF THE BUFFER SIZE IS MUCH LESS THAN 1 TRACK, THE

695 TIME REQUIRED TO WRITE A DATA PACK IS TOO GREAT TO

239 BE PRACTICAL.

698 3. THE W' COMMAND PERFORMS A SEQUENTIAL WRITE OF THE

699 PACK USING A 'WRITE DATA' COMMAND. THE DATA PATTERN
700 USED FOR EACH WRITE IS SELECTED RANDOMLY. HOWEVER,

701 THE OPERATION OF THE COMMAND IS SEQUENTIAL, BEGINNING
702 AT "MINCYL®, "MINTRK' AND CONTINUING TO 'MAXCYL®,

;82 "MAXTRK® .

705 4. THE 'W' COMMAND DOES NOT WRITE HEADERS AND ASSUMES

;89 THAT THE FORMAT OF THE PACK IS GOOD.

708 S. THE W' COMMAND CANNOT BE STARTED IF SWITCH O (READ
709 ONLY MODE) IS SET. IF SWITCH O SET SET DURING THE

710 OPERATION OF THE ‘W' COMMAND, THE DRIVE PERFORMING THE
;}5 'W' COMMAND WILL IGNORE THE SWITCH.

713 6. THE DATA WRITTEN IS VERIFIED BY A "WRITE CHECK DATA®
71% COMMAND .

715

716

;;S 4.4.5 'R COMMAND

;}3 USED TO PERFORM A SEGUENTIAL READ OF THE PACK.

;%5 FORMAT: RN<CR>

723 N = DRIVE NUMBER. MAY BE 0 TO 7 OR 'A’. ENTRY MUST BE

;gg TERMINATED BY A CARRIAGE RETURN <CR>.

726 EXAMPLE: RA<CR> = READ THE PACKS ON ALL OF THE ONLINE DRIVES.

;gg RO<CR> - READ THE PACK ON DRIVE 0.

729 NOTES: 1. THE PROGRAM WILL PERFORMA NORMAL CHECK OF ALL DATA

;gg READ. HOWEVER, ALL OPERATIONS WILL BE SEQUENTIAL.

732 2. THE PROGRAM WILL READ THE PACK STARTING AT THE ADDRESS
733 SPECIFIED BY 'MINCYL', 'MINTRK' TO THE ADDRESS SPECIFIED
;gg BY 'MAXCYL', "MAXTRK'. THE READ WILL BE SEQUENTIAL.
736

;gg 4.4.6 GENERAL COMMAND INFORMATION

;ig A. WHEN A COMMAND IS ENTERED, THE PROGRAM WILL TYPE OUT THE TIME

741 B. IF THE COMMAND ENTERED IS NOT VALID, THE PROGRAM WILL TYPE

SEQ 0016
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;‘l: "INVALID COMMAND'.

744 C. DRIVES ASSIGNED (WITH THE 'T' COMMAND) OR DEASSIGNED (WITH THE
;22 ‘D' COMMAND) MAY BE ENTERED IN ANY SEQUENCE.

;2; D. THE ERROR RESPONSES FROM THE PROGRAM ARE AS FOLLOWS

749 RESPONSE COMMAND (S)

751

752 2UNIT N OFFLINE T, W, R

753 2UNIT N NOT ASSIGNED D, §

754 P2UNIT N ALREADY ASSIGNED T, W, R

755 2UNIT N NOT PRESENT T, W, R

756 2UNIT N UNSAFE T, W, R

;gg PUNIT N NOT AN RP04/5/6 T, W, R

759

3]

;gg S. PERFORMANCE SUMMARY TYPEOUT

764

765 5.1 THE PROGRAM WILL DISPLAY A PERFORMANCE SUMMARY FOR THE DRIVES
766 BEING EXERCISED. THIS SUMMARY WILL BE DISPLAYED AUTOMATICALLY
767 IF THE PARAMETER 'INTRVL' IS NOT ZERO OR CAN BE DISPLAYED ON

768 REQUEST BY THE OPERATOR THROUGH THE USE OF THE °*S' COMMAND.

;93 THE PERFORMANCE SUMMARY TYPEOUT CONTAINS THE FOLLOWING FIELDS:
(44 'DRV' THE DRIVE NUMBER

772 'PASS’ THE PRESENT PASS COUNT FOR THE DRIVE

773 'ORDERS* THE NUMBER OF ORDERS PERFORMED BY THE DRIVE

774 'SEEKS' THE NUMBER OF SEEK OPERATIONS THE DRIVE PERFORMED
775 'WRDS XFER' THE TOTAL NUMBER OF WORDS WRITTEN AND READ BY THE DRIVE
776 'WRDS READ' THE TOTAL NUMBER OF WORDS READ BY THE DRIVE

777 'SOFT* THE NUMBER OF SOFT DATA ERRORS

778 '"HARD THE NUMBER OF HARD DATA ERRORS

779 'SK1* THE NUMBER OF °*SKI®' OR "OCYL' ERRORS

780 'MISP’ THE NUMBER OF POSITIONING ERRORS

;g; 'OTHER"* THE TOTAL ERRORS OF OTHER TYPES

783 NOTE: ERRORS EM1. EM2, EM3, EM4, EMS, & EM10 ARE NOT INCLUDED IN
;glso THE "OTHER' ERROR TOTAL.

'o?’gg 5.2 SOFT/HARD ERROR DEF INITIONS

;gg 5.2.1 HARD ERRORS

790 A. A 'DTE' (DRIVE TIMING ERROR) OR A 'DCK' (DATA CHECK ERROR)
1 WHICH OCCURS DURING A READ DATA OR A REAL HEADER & DATA OPERATION
792 AND IS NOT CORRECTED OR BECOMES CORRECTABLE AFTER THE PROGRAM
793 HAS PERFORMED THE COMPLETE RETRY SEQUENCE ON THE BAD SECTOR.
794 THE RETRY CEQUENCE IS 16 RE-READS AT TRACK CENTER AND 2 ATTEMPTS
;gg AT EACH OF THE FOLLOWING OFFSETS:

797 RP04/S RPO6

798 alhichs -—--
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+400 MICRO=-INCHES +200 MICRO-INCHES
=400 MICRO-INCHES =200 MICRO-INCHES
+800 MICRO-INCHES +400 MICRO-INCHES
=800 MICRO=-INCHES =400 MICRO=-INCHES
+1200 MICRO=-INCHES +800 MICRO-INCHES
=1200 MICRO-INCHES =800 MICRO-INCHES

5.2.2 SOFT ERRORS

A. ECC CORRECTABLE 'DCK' ERRORS.
B. 'DCK' & "ECH' ERRORS WHICH BECOME ECC CORRECTABLE DURING
810 RETRY OR WHICH ARE READ CORRECTLY DURING RETRY.

799
800
801
80

80

804
805
806
807
808

811 C. HEADER READ ERRORS = READ DATA, READ HEADER & DATA, OR

812 WRITE DATA ORDERS.

813 D. °'DTE' ERRORS WHICH ARE CORRECTED OR WHICH BECOME ECC CORRECTABLE
g}g 'DCK* ERROR DURING THE RETRY SEQUENCE.

816

817

g}g 6. DATA CHECKING & ERROR RECOVERY

820

821 6.1 DATA COMPARISON

DATA COMPARISON OCCURS AFTER EACH 'RDDAT' (READ DATA) OR °"RDHD'
(READ HEADER AND DATA) OPERATION UNDER THE FOLLOWING CONDITIONS:

A. THE ORDER TERMINATED WITH NO ERROR.
B. THE OPERATION TERMINATED WITH °'DCK' SET AND THE ERROR
IS ECC_CORRECTABLE OR THE SECTOR IN ERROR IS READ
CORRECTLY AFTER RETRY ATTEMPTS.
6.2 VERIFICATION OF DATA WRITTEN
AFTER EACH WRITE OPERATION, THE DA??FURITTEN IS CHECKED WITH THE

APPROPRIATE WRITE CHECK COMMAND - PARAMETER ‘AUTOCK' IS 1.
(IF 'AUTOCK' IS O, WRITE CHECKS WILL BE PERFORMED RANDOMLY.)

0o 0o 0o 0o 0o 0o 0o 0o 00 0o 0o Co
ForREERERERRER

837

g;g 6.3 SECTOR REFORMATTING

840 THE PROGRAM WILL REFORMAT AN UNCORRECTABLE ERROR SECTOR IN THE
841 FOLLOWING CASES (PARAMETER °‘FORMAT®' MUST BE SET AND SW<00> = 0).
842 THIS PREVENTS THE SAME ERROR FROM BEING CONTINUOUSLY REPORTED.

A. DATA CHECK ERRORS = EM21
B. HEADER READ ERRORS = EM20
C. DRIVE TIMING ERRORS - EM3{
D. OPERATION INCOMPLETE ERRORS - gnsz
E. WRITE CHECK ERRORS = EM22, EM2

6.4 BAD TRACK/SECTOR FLAGGING

EM24, EM25, EM26, EM27

A A A IR S
WN=OVoo~NO\WVSW

SINCE THE RPO4 SUBSYSTEM DOES NOT HAVE AN AUTOMATIC BAD TRACK

HANDLING CAPABILTIY, THE MULTIDRIVE EXERCISER ALLOWS THE OPERATOR
854 TO IDENTIFY UP_TO 8°BAD TRACK/SECTOR LOCATIONS WHEN THE DRIVE IS
855 ASSIGNED FOR TEST. (SEE SECTION 4.1 FOR ADDITIONAL INFORMATION.)

SEQ 0018
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7.1

IF ONE OF THE FOLLOWING ERRORS OCCURS AT A LOCATION IDENTIFIED BY
EzsogPERATOR. THE PROGRAM WILL INHIBIT THE ERROR REPORT FOR THAT

DATA CHECK ERRORS ('DCK*)

WRITE CHECK ERRORS ('WCE')

OPERATION INCOMPLETE ERRORS (°OPI‘)

DRIVE TIMING ERRORS (°'DTE®)

HEADER READ ERRORS ('FER' & "HCRC', "HCE' & "HCRC®', 'HCRC')

OPTIONALLY, THE OPERATOR MAY REQUEST AN ERROR REPORT FOR FLAGGED
AREAS. (PARAMETER ‘NOTPRT' MUST BE SET TO O AT STARTUP.) THE
PROGRAM WILL IDENTIFY ERROR MESSAGES ASSOCIATED WITH THE PACK; THESE
gggORS WILL NOT BE ADDED TO THE ERROR TOTALS MAINTAINED BY THE

ERROR MESSAGES

DRIVE ERRORS ARE REPORTED ON THE TELETYPE OR (IF AVAILABLE) A

LINE PRINTER. ALL ERROR CONDITIONS ARE REPORTED IN ERROR MESSAGES:
THE PROGRAM CONTAINS NO CODED ERROR HALTS. IF THE PROGRAM HALTS
(ASSUMING, OF COURSE, THAT SW<15> IS NOT SET), AN UNRECOVERABLE
SggSQQQDCONDITION HAS OCCURRED OR A CENTRAL PROCESSOR FAILURE HAS

ERROR MESSAGES ARE MADE UP OF SEVERAL LINES. EACH TYPE OF ERROR
HAS SEVERAL OPTIONAL LINES WHICH MAY APPEAR WITH IT. ALL OF THE
POSSIBLE ERROR MESSAGE LINES WHICH MAY APPEAR ARE GIVEN IN THE
SECTION DESCRIBING THE PARTICULAR ERROR HEADER.

ERROR DESCRIPTION LINES

MESSAGES EM1, EM2, EM3, EM4, EMS, EM10, EM11, & EM12 ARE ALWAYS
DISPLAYED ON THE TTY. THE OTHER MESSAGES ARE DISPLAYED ON EITHER
THE LINE PRINTER (IF AVAILABLE) OR THE TTY,

(THE MESSAGE TAGS ARE GIVEN FOR REFERENCE.)

MESSAGE

TAG TEXT

EM1 RH11 INTERRUPT OCCURRED (RPAS=0)

THE RH11 INTERRUPTED AND THE ATTENTION SUMMARY REGISTER
(RPAS) WAS CLEARED.

EM2 UNEXPECTED ATTENTION OCCURRED

THE INDICATED DRIVE INTERRUPTED BUT THE DRIVE WAS NOT
PERFORMING AN OPERATION.

C
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EM3

EM4

EM5

EM6

EM10

EMI1

EM12

EM13

EM14

EM15

EM20

MASSBUS PARITY ERROR (MCPE=1)

THE RH11 DETECTED A _CONTROL BUS PARITY ERROR WHEN READING
THE INDICATED REGISTER FROM THE INDICATED DRIVE.

MASSBUS PARITY ERROR (PAR=1)

THE INDICATED RPO4 DETECTED A CONTROL BUS PARITY ERROR
WHEN THE RH11 LOADED THE SPECIFIED REGISTER.

ADDRESS PLUG CHANGE BIT SET
THE °OPE' BIT WAS SET WHEN THE INDICATED DRIVE INTERRUPTED.
RH11 DIDN'T RESPOND TO ADDRESSING

WHEN THE PROGRAM ADDRESSED THE RH11, NO RESPONSE WAS RECEIVED
FROM THE INDICATED ADDRESS.

UNCORRECTABLE MASSBUS PARITY ERROR

THE PROGRAM HAS TRIED 3 TIMES TO READ OR WRITE THE INDICATED
REGISTER.

FATAL MASSBUS PARITY ERROR

A CONTROL BUS PARITY ERROR OCCURRED WHEN THE RH11 ATTEMPTED
TO PROCESS A PREVIOUS, DIFFERENT PARITY ERROR.

PERSISTENT DEVICE UNSAFE

THE DRIVE BECAME UNSAFE: DRIVE CLEAR TO THE DRIVE DID
NOT CLEAR THE UNSAFE CONDITION. THE PROGRAM WILL
AUTOMATICALLY DEASSIGN THE DRIVE. THE DRIVE CANNOT
gEEEgESCISED UNTIL THE UNSAFE CONDITION HAS BEEN

OPERATION NOT COMPLETED WITHIN TIME LIMIT

THE DRIVE DID NOT COMPLETE THE OPERATION WITHIN 1 SECOND
AFTER THE OPERATION WAS INITIATED.

UNIT WENT OFFLINE

THE DRIVE WENT OFFLINE DURING THE INDICATED OPERATION.

(THE "MOL' BIT BECAME ZERO.) THE PROGRAM WILL AUTOMATICALLY
DEASSIGN THE DRIVE. THE OPERATOR MUST REASSIGN THE DRIVE

WITH THE °T' COMMAND TO RE-INITIATE TESTING.

NO RESPONSE TO PORT REQUEST

THE PROGRAM IS TESTING A DUAL POR DRI E WHICH HAS NOT SWITCHED
TO THE REQUESTING PORT WITHIN 10 SECONDS AFTER PORT REQUEST

TO THE DRIVE FROM THE REPORTING POR T.

HEADER CRC ERROR

v
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970 A HEADER CRC ERROR WAS DETECTED AT THE INDICATED DISK ADDRESS.
971 THE CONTENTS OF THE HEADER ARE DISPLAYED. THE OPERATION WILL
g;% BE RETRIED 3 TIMES.

3;2 EM21 DATA CHECK ('DCK') ERROR

976 A DATA CHECK ERROR WAS DETECTED AT THE INDICATED SECTOR.

977 THE FULL RETRY SEQUENCE (INCLUDING OFFSET) WILL BE INITIATED
978 FOR THE SECTOR IN ERROR IF THE ECC HARD ERROR (°ECH) BIT
ggg IS SET.

3%5 EM22 WRITE CHECK ERROR = DATA CHECK (°'DCK') SET

983 A WRITE CHECK ERROR OCCURRED AND THE DATA CHECK ('DCK') BIT
984 WAS SET. IF "ECH' IS NOT SET, THE OPERATION WILL BE RETRIED
985 UP TO 3 TIMES: IF THE 'ECH' BIT IS SET, THE OPERATION WILL
ggg BE RETRIED UP TO 16 TIMES.

ggg EM23 WRITE CHECK ERROR = DATA CHECK ('DCK') NOT SET

990 A WRITE CHECK ERROR OCCURRED AND °DCK®' WAS NOT SET. THE

991 WORDS WHICH CAUSED THE ERROR ARE DISPLAYED IN THE ERROR

33% MESSAGE. THE OPERATION WILL BE RETRIED 3 TIMES.

ggg EM24 HEADER READ ERROR = °'FMT' BIT DROPPED

996 A WRITE DATA, WRITE CHECK DATA, OR A READ DATA WAS BEING

997 PERFORMED AND A 'FMT' ERROR OCCURRED. THE PROGRAM RE-READ THE
998 HEADER OF THE ERROR SECTOR AND THE 'HCRC' BIT WAS SET. THE
999 CONTENTS OF THE HEADER ARE DISPLAYED. THE OPERATION WILL
}88? BE RETRIED 3 TIMES.
}88% EM25 HEADER READ ERROR = HEADER COMPARE ('HCE') ERROR

1004 SIMILAR TO EM24, EXCEPT THAT THE °"HCE® ERROR BIT WAS

}882 SET INITIALLY. THE OPERATION WILL BE RETRIED 3 TIMES.

}88; EM26 FORMAT ERROR (°FER')

1009 FORMAT ERROR OCCURRED. WHEN THE HEADER WAS RE-READ, THE
1010 '"HCRC® BIT WAS NOT SET. THE CONTENTS OF THE HEADER ARE

}8}5 DISPLAYED. THE OPERATION WILL BE RETRIED 3 TIMES.

}8}2 EM27 HEADER COMPARE ('HCE') ERROR

1015 SIMILAR TO EM26 EXCEPT THAT THE 'HCE® BIT WAS SET INITIALLY.
}8}9 THE OPERATION WILL BE RETRIED 3 TIMES.

}813 EM30 MISCELLANEOUS DRIVE ERROR

1020 THIS MESSAGE IS GIVEN FOR THE FOLLOWING ERROR BITS:

}85} 'IXE', "AOE', "RMR', 'ILF', OR "ILR'

}852 EM31 OPERATION INCOMPLETE ('OPI') ERROR

1025 AN OPERATION INCOMPLETE ERROR OCCURRED AT THE INDICATED

1026 SECTOR. '
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EM32

EM33

EM34

EM35

EM36

EM40

EM&1

EM42

EM43

EM44

EM45

DRIVE TIMING (°DTE') ERROR

DRIVE TIMING ERROR OCCURRED ON THE INDICATED SECTOR. THE
OPERATION WILL BE RETRIED 3 TIMES.

PARITY (°PAR') ERROR AFTER OPERATION STARTED

THE 'PAR' BIT WAS SET WHEN_THE OPERATION WAS COMPLETED. THE
OPERATION WILL BE RETRIED 3 TIMES.

WRITE CLOCK FAILURE ('WCF*)

A WRITE CLOCK FAILURE OCCURRED DURING THE OPERATION. THE
OPERATION WILL BE RETRIED 3 TIMES.

INVALID ADDRESS ('IAE') ERROR
AN INVALID ADDRESS ERROR OCCURRED DURING THE OPERATION.
WRITE LOCK ('WLE') ERROR

togzé;E OPERATION WAS ATTEMPTED BUT THE DRIVE WAS WRITE

RH11 OR UNIBUS TRANSFER ERROR

‘TRE' IS SET IN THE RH11 CONTROL REGISTER AND NO
ERROR HAS OCCURRED. THE OPERATION WILL BE R
TIMES IF THE ERROR WAS CAUSED BY 'DLT', ‘UP
OR 'MDPE'.

BUS ADDRESS OR WORD COUNT INCORRECT

NO DRIVE ERROR OCCURRED BUT EITHER THE BUS ADDRESS INDICATES
THAT AN INCORRECT NUMBER OF WORDS WERE TRANSFERED OR THE
WORD COUNT REGISTER IS NOT ZERO.

DATA COMPARE ERRORS = NO DRIVE ERROR DETECTED

NO SUBSYSTEM ERROR WAS SIGNALED; HOWEVER, THE DATA DOES NOT
COMPARE .

CAN'T MATCH DATA READ WITH A PATTERN

THE DATA IN THE BUFFER DOES NOT MATCH ANY OF THE STANDARD
PATTERNS.

ERROR BIT(S) SET, BUT NO ERROR SIGNALED BY THE RH11

THE OPERATION COMPLETED NORMALLY; HOWEVER, THE PROGRAM
FOUND EITHER ERROR BITS IN THE RPO4 SET OR ERROR BITS IN
THE RH11 SET.

ECC LOGIC FAILURE

THE CONTENTS OF EITHER THE ECC POSITION REGISTER (RPEC1)

SEQ 0022

2
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OR THE CONTENTS OF ECC PATTERN REGISTER (RPEC2)
VALID. THE POSITION REIGSTER I5 EITHER'O' OR >
OR THE PATTERN REGISTER CONTAINS ZEROS.

EM46 BUS ADDRESS OR WORD COUNT NOT CONSISTENT "
THE PROGRAM WAS PROCESSING AN ERROR AND FOUND THAT THE
NUMBER OF WORDS TRANSFERED AS INDICATED BY THE BUS ADDRESS
REGISTER DOES NOT AGREE WITH THE TRANSFER COUNT FROM THE
WORD CGUNT REGISTER.

EM50 SEEK INCOMPLETE OR OFF CYLINDER ERROR
THE DRIVE SIGNALED EITHER °'SKI' OR 'OCYL' ERROR BITS.

EM51 PROGRAM DETECTED POSITIONING ERROR
A HEADER COMPARE ERROR OCCURRED ('HCE'); HOWEVER, WHEN THE
PROGRAM EXAMINED THE HEADER OF THE SECTOR IN ERROR, IT
FOUND THAT THE CYLINDER FIELD DID NOT AGREE WITH THE CONTENTS
OF 'RPCC" OF THE DRIVE. THE DRIVE WILL BE RECALIBRATED.

EM60 DEVICE UNSAFE

THE INDICATED DRIVE UNSAFE ERROR OCCURRED; THE ERROR WAS
CLEARED BY A "DRIVE CLEAR' INSTRUCTION.

R SRR

8

7.2 DETAIL ERROR LINES ‘
THE LINE NUMBERS GIVEN BELOW ARE FOR REFERENCE ONLY.

TT:TT:TT (DESCRIPTION OF ERROR)

'TT:TT:TT' IS THE TIME SINCE THE PROGRAM
WAS STARTED. TT:TT:TT IS GIVEN IN HOURS:
MINUTES: SECONDS.

'PRESENT ORDER = XXXX PREVIOUS ORDER = YYYY'
MNEMONICS USED FOR THE ORDERS ARE DEFINED BELOW:

UNLOAD = UNLOAD (OCTAL 3)

SEEK = SEEK (OCTAL 5)

RECAL = RECALIBRATE (OCTAL 7)
DRVCLR = DRIVE CLEAR (OCTAL 11)
RELSE - RELEASE (OCTAL 13)
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37 OFFSET = OFFSET (OCTAL 15)

38 RTC = RETURN TO CENTERLINE (OCTAL 17)
39 READIN = READIN PRESET (OCTAL 21)

40 PACK = PACK ACKNOWLEDGE (OCTAL 23)
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SEARCH = SEARCH (OCTAL 31)

WCKD = WRITE CHECK DATA (OCTAL 51)

WCKHD = WRITE CHECK HEADER & DATA (OCTAL 53)
WRTDAT = WRITE DATA (OCTAL 61)

WRTHD = WRITE CHECK HEADER & DATA (OCTAL 63)
RDDAT = READ DATA (OCTAL 71)

RDHD = READ HEADER & DATA (OCTAL 73)

(DISPLAY OF THE RH11/RP04/5/6 REGISTERS IN TWO GROUPS:
RPCS1,RPCS2,RPDS1,RPER1 ,RPER2 ,RPER3,RPECT, & RPEC2 FORM THE FIRST
GROUP: ALL THE OTHER REGISTERS ARE IN THE SECOND GROUP.
g;sgrzgg; gs SET, ONLY THE REGISTERS IN THE FIRST GROUP WILL BE

THE ABOVE LINE WILL BE TYPED IF THE ERROR OCCURRED DURING
THE NON-DATA TRANSFER PART OF THE OPERATION.

‘* ERROR AT BAD TRACK/SECTOR'

THE ABOVE LINE WILL BE PRINTED IF A DATA ERROR OCCURES AT AN ADDRESS
ON THE PACK WHICH THE OPERATOR HAS IDENTIFIED AS BEING BAD. PARAMETER
'NOTPRT' MUST BE O FOR THE ERROR TO BE REPORTED.

A WORD CALLED °*STATUS' IS DISPLAYED WITH THE RP04/5/6 REGISTERS. THE
CONTENTS OF THIS WORD IDENTIFY HOW THE ERROR WAS PROCESSED BY THE
RP04/5/6 DRIVE HANDLER ROUTINE. THE BITS IN THIS WORD ARE ENCODED

WN=O VNV W =O 000N\ W =

AS FOLLOWS:
BIT # MEANING IF BIT IS *1°
15 ERROR OCCURRED
DONE (BITG7=0), BITS 14=9, 2, 1 SPECIFY TYPE
DONE (BIT07=1), BITS 6-3 SPECIFY TYPE
14 DRIVE 1S OFFLINE
12 PERSISTENT UNSAFE CONDITION EXISTS
5 n UNCORRECTABLE PARITY ERROR OCCURRED
3 10 FATAL PARITY ERROR OCCURRED. MASSBUS CLEAR
WAS PERFORMED
9 OPERATION NOT COMPLETED WITHIN 1 SECOND
MASSBUS CLEAR PERFORMED. ALL OTHER
OUTSTANDING OPERATIONS WERE RESTARTED.
: 7 DONE - OPERATION COMPLETED
% 6 DATA ERROR OCCURRED DURING THE TRANSFER
5 ERROR OCCURRED WHILE SEARCHING FOR THE °‘TRANSFER'

SECTOR OR DURING RECALIBRATE OR OFFSET COMMANDS
4 CORRECTABLE UNSAFE CONDITION OCCURRED

— i d el o e b d d e D e e D e D e e e D ) e e D e D D ) d d D e e e D e D e d D D e e e d D e D D e e e b
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1198
1199 3 DRIVE ERROR OCCURRED THAT CAUSED AN AUTOMATIC
}%8? RECALIBRATE SEQUENCE
}%8% 2 PORT REQUEST TIMEOUT
}%8% NON-EXISTENT DRIVE REQUESTED
1206 LINE 3
BN L S A S e Pl st it
1208
}%?8 ERROR AT CXXX TYY SZZ PREV ADDR = CUUU TVV SWW
1211 THE ACTUAL ADDRESS OF THE ERROR SECTOR AND THE PREVIOUS
1212 DISK ADDRESS ARE GIVEN IN THIS LINE. CYLINDER, TRACK, &
}%}2 SECTOR ADDRESSES ARE IN DECIMAL.
1215 LINE 4
%%}g PRESENT ADDR = CXXX TYY SZZ PREV ADDR = CUW TVV SWw
1220 THIS LINE IDENTIFIES THE ADDRESS WHEN THE ERROR WAS DETECTED;
1221 THE PREVIOUS ADDRESS IS ALSO GIVEN. CYLINDER, TRACK, & SECTOR
}g%g ADDRESSES ARE GIVEN IN DECIMAL.
1224 LINE 5
1226
}553 START CYL = XXX END CYL = YYY
1229 THIS LINE IDENTIFIES THE STARTING CYLiINDER OR A SEEK (IMPLIED)
1230 AND THE DESTINATION CYLINDER. CYLINDER ADDRESSES ARE IN
1231 DECIMAL.
1232
1233 LINE 6
1235
}5%9 START CYL = XXX END CYL = YYY ACTUAL CYL = 222
1238 THIS LINE IDENTIFIES THE STARTING CYLINDER OF AN IMPLIED SEEK,
1239 THE DESTINATION CYLINDER, AND THE CYLINDER THE DISK ACTUALLY
}52? STOPPED AT. CYLINDER ADDRESSES ARE IN DECIMAL.
1242 LINE 7
1243 - S S S
1244
}szg RPBA = XXXX RPWC = YYYY
1247 THIS LINE GIVES THE CONTENTS OF THE RH11 BUFFER ADDRESS
1248 REGISTER AND THE RH11 WORD COUNT REGISTER. THIS LINE IS
}Sgg NOT PRINTED IF SW<05> IS NOT SET.
1251 LINE 8
R =1 C et AR R SR Rt o S Ly e i
1253
1254 START CYL = XXX START TRK = YY START SECTOR = 22




e Yo g
. N 2 i
CZRJDEO RP04/5/6 MLT=DR LGC MACRO V04.00 5-NOV-81 09:16:17 PAGE 3-22 SEQ 0026 I c2l
i

1255 |

1256 THIS LINE IDENTIFIES THE STARTING DISK ADDRESS OF THE PRESENT I

}ggg OPERATION. CYLINDER, TRACK, AND SECTOR VALUES ARE DECIMAL.

1259 LINE 9

SN St L e T e

1261

}52% RPDA = XXXX RPCA = YYYY

1264 THIS LINE GIVES THE CONTENTS OF THE RPO4 TRACK AND SECTOR

1265 ADDRESS REGISTER AND THE CONTENTS OF THE DESIRED CYLINDER

1266 ADDRESS REGISTER. THIS LINE IS NOT PRINTED IF SW<05> IS NOT

1267 SET.

1268

1269 LINE 10

1 B e S L e

}5;5 BUFFER ADDR = XXXX SIZE = YYYY ACTUAL NUMBR WRDS XFRD = 2222

1274 THIS LINE GIVES THE STARTING ADDRESS OF THE BUFFER USED FOR THE

1275 CURRENT DATA TRANSFER OPERATION, ITS SIZE, AND THE ACTUAL NUMBER

1276 OF WORD TRANSFERED. THE STARTING ADDRESS OF THE BUFFER IS IN

}5;; OCTAL, THE SIZE ANC WORD TRANSFERED VALUE ARE IN DECIMAL.

1279 LINE 1

CERE R s

15g§ GOOD DATA = XXXX BAD DATA = YYYY SECT POS = 272

1284 THIS LINE GIVES THE GOOD DATA, THE ACTUAL DATA FROM THE DISK,

1285 AND THE LOCATION IN THE SECTOR OF THE ACTUAL DATA. THE SECTOR

}ggg POSITION IS IN DECIMAL.

1288 LINE 12

B e i T

;%g} HEADER CONTENTS OF ERROR SECTOR = XXXX XXXX XXXX XXXX

1293 THIS LINE GIVES THE CONTENTS OF THE HEADER OF THE SECTOR WHICH

1294 GAVE THE ERROR.

1295

1296 : LINE 13 :

1297 .......

1298

}ggg RPECT = XXXX RPEC2 = YYYY

1301 THIS LINE WILL BE PRINTED AFTER A SUCESSFUL RETRY OF A SECTOR

}ggg WHICH BECAME ECC CORRECTABLE DURING RETRY.

1304 LINE 14

1306

}ggg ~ ECC CORRECTABLE WITHOUT OFFSET

1309 THE SECTOR IN ERROR IS ECC CORRECTABLE: NO RETRY ATTEMPTS ARE

;g}? NECESSARY.
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131§ LINE 15
13}2 READ CORRECTLY AT OFFSET X MICRO-INCHES
1%17 THE SECTOR IN ERROR WAS READ WITHOUT ERROR AT THE INDICATED
1318 OFFSET VALUE.
1319
1320 LINE 16
b RE e A S S g .
}gsz ECC CORRECTABLE AT OFFSET X MICRO-INCHES
1325 THE SECTOR IN ERROR BECAME ECC CORRECTABLE AT THE INDICATED
1326 OFFSET.
1327
1328 LINE 17
1330
}g%} CORRECTED ON X RETRY
1333 THE OPERATION WAS PERFORMED ERROR FREE ON THE INDICATED RETRY
1334 ATTEMPT.
335
336 LINE 18
WY e s e e T L e
338
33 UNCORRECTABLE AFTER X RETRIES

FRY

W= O VNV WA OV NV W —=O Y
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13332

THE OPERATION COUNT NOT BE PERFORMED CORRECTLY AFTER THE
INDICATED NUMBER OF RETRY ATTEMPTS.

LINE 19

DIFFERENT ERROR DURING RETRY

WHILE THE PROGRAM WAS RETRYING THE ERROR, A DIFFERENT OCCURRED.
IF THIS LINE IS PRINTED, THE RH11/RP04 REGISTERS WILL ALSO BE
PRINTED (SEE LINE 2).

LINE 20

DATA COMPARISON ERRORS
A PRINTOUT OF THE DATA COMPARISON ERRORS FOLLOW THIS LINE.

TOTAL COMPARE ERRORS = XXXX

THIS LINE GIVES THE TOTAL DATA COMPARISON ERROR COUNT. THE
VALUE GIVEN IS IN DECIMAL.

LINE 22

@on |
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THE DATA COMPARED OK

THIS LINE INDICATES THE RESULTS OF THE DATA COMPARISON FOLLOWING
ECC CORRECTION.

LINE 23

ECC CORRECTION RESULTS

THE PROGRAM PERFORMED ECC CORRECTION AND THE RESULTS ARE REPORTED.
THE ADDRESS IN MEMORY OF THE WORD(S) IN ERROR ARE GIVEN, THE WORD(S)
BEFORE CORRECTION AND THE WORD(S) AFTER CORRECTION ARE PRINTED.

ERROR BURST BEGINS AT WORD XXX IN DATA FIELD OF ERROR SECTOR

THIS IS AN INFORMATIONAL LINE WHICH WILL BE PRINTED FOR 'DCK' ERRORS
WHICH ARE ECC CORRECTABLE OR WHICH BECOME ECC CORRECTABLE DURING
EEE?AAL "XXX* 1S THE WORD OFFSET VALUE FROM *RPEC1' AND IS IN

LINE 25

ERROR WAS NOT IN THE DATA READ -
ECC CORRECTION CAN'T BE PERFORMED

THE DATA ERROR WAS NOT IN DATA TRANSFERED TO MEMORY.
LINE 26

CONTENTS OF THE ERROR SECTOR (REPORTED ABOVE)

IF SW<03> IS SET, THE SECTOR WHICH GAVE THE °'DCK', °'DTE' OR,
'WCF' ERROR OR "HARD' DATA CHECK ERROR IS PRINTED. THE
CONTENTS OF THE SECTOR FOLLOW THIS LINE.

LINE 27

ORDERS: WWW ERRORS: X WRDS XFR: YYYY WRDS READ: 2222

THIS IS THE LAST LINE PRINTED FOR ALL NON-POSITIONING
TYPE ERRORS.

"ORDERS' IS THE _TOTAL NUMBER OF COMMANDS GIVEN TC THE DRIVE
WHICH REPORTED THE ERROR.

'ERRORS 1S THE TOTAL ERROR COUNT FOR THE DRIVE AND INCLUDES
EVERY ERROR DETECTED, REGARDLESS OF TYPE.
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14626 'WRDS XFR' IS THE TOTAL NUMBER OF WORDS WRITTEN AND READ BY
}25; THE DRIVE.
‘%2%3 "WRDS READ' IS THE TOTAL NUMBER OF WORD READ BY THE DRIVE.
1431 LINE 28
112?% ORDERS: WWWW TOTAL SEEKS: XXX TOTAL POS ERR = YYY TOTAL SKI, OCYL ERR = 2
}2%9 THIS IS THE LAST LINE PRINTED FOR ALL POSITIONING TYPE ERRORS.
1438 'ORDERS' IS THE TOTAL NUMBER OF ORDERS GIVEN TO THE DRIVE WHICH
}228 REPORTED THE ERROR.
1441 'TOTAL SEEKS' IS THE TOTAL NUMBER OF SEEK OPERATIONS PERFORMED
;22% BY THE DRIVE.
1444 'TOTAL POS ERR' IS THE TOTAL NUMBER OF POSITIONING ERRORS WHICH
Ll:zg THE PROGRAM DETECTED FOR THE DRIVE.
1447 "TOTAL SKI,OCYL ERR' IS THE TOTAL NUMBER OF °'SKI' OR 'OCYL' ERRORS
1448 SIGNALED BY THE DRIVE.
1449
1450
1451 8. PROGRAM DESCRIPTION
1452
1453
}2;? 8.1 PROGRAM OPERATION
1456 WHEN THE PROGRAM IS STARTED, ALL TABLES AND
1457 PARAMETERS ARE CLEARED OR INITIALIZED. THE PARAMETERS WHICH ARE
1458 UNDER OPERATOR TTY ENTRY CONTROL ARE CHECKED FOR VALIDITY AND
1459 CONSISTENCY. RH11 INTERRUPT ENABLE ('IE') IS SET, TTY KEYBOARD
1460 INTERRUPT ENABLE IS SET, AND THE KY11-L OR KW11-P CLOCK IS STARTED.
1461 WHEN THESE ACTIONS HAVE BEEN COMPLETED, THE PROGRAM TYPES OUT
1462 "PROGRAM INTIALIZE COMPLETE'. COMMAND ENTRIES WILL NOW BE ACCEPTED
;lzgz B8Y THE PROGRAM
‘%222 THE PROGRAM SCANS ITS INTERNAL ASSIGNMENT TABLES, LOOKING FOR:
1467 1) DRIVES TO ASSIGN/DEASSIGN
1468 g) PERFORMANCE SUMMARY TYPEOUT REQUESTS
1469 ) DRIVES REQUIRING COMMAND INITIATION, BUFFER ASSIGNEMENT,
470 OR PARAMETER SELECTION.

71 4) DRIVES COMPLETING CURRENT OPERATIONS.

THE_PROGRAM CONTINUES SCANNING ITS TABLES UNTIL AN ENTRY IS FOUND.
IN THE CASE OF THE PROGRAM AT INITIAL START, THE FIRST ENTRY WILL
BE MADE BY THE OPERATOR WHEN A DRIVE IS ASSIGNED (*T® COMMAND).

WHEN A DRIVE IS ASSIGNED, THE KEYBOARD ENTRY ROUTINE VERIFIES THAT THE
DRIVE IS PRESENT, IS AN RP04/5/6, AND IS ONLINE. THE ASSIGNMENT ROUTINE
'HEN ISSUES A "READIN PRESET' INSTRUCTION, SETS *FMT22', AND ISSUES

A *RECALIBRATE' INSTRUCTION.

PARAMETERS FOR THE OPERATION ARE SELECTED AND A BUFFER IS ASSIGNED. IF

b e ek d e =D e d ek =D D —d
00000 I VNI
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THE OPERATION IS A WRITE OR WRITE CHECK ORDER, THE ASSIGNED BUFFER
WILL BE FILLED WITH THE SELECTED PATTERN. (WRITE CHECK ORDERS ARE
ISSUED AFTER EACH WRITE ORDER. THE WRITE CHECK ORDER USES THE
PARAMETERS SELECTED FOR THE PRECEEDING WRITE ORDER.) CONTROL

IS THEN PASSED TO THE COMMAND INITIATION ROUTINE.

THE COMMAND INITIATION ROUTINE FIRST LOOKS AT THE CYLINDER ADDRESS OF
THE REQUESTED OPERATION. IF THE DRIVE MUST SEEK TO ANOTHER CYLINDER
PERFORM THE OPERATION, THE PROGRAM ISSUES A SEARCH INSTURCTION

TO THE DRIVE WITH A *TARGET' SECTOR WHICH IS 8 SECTORS EARLIER

THAN THE ‘TRANSFER' SECTOR. (THIS ALLOWS THE PROGRAM TO INITIATE
OPERATIONS ON ANOTHER DRIVE WHILE THE PRESENT DRIVE, OR OTHER
DRIVES, ARE SEARCHING FOR "TARGET' SECTORS. ALL SEEKS ISSUED BY

THE PROGRAM ARE IMPLIED SEEK SEARCH OPERATIONS.) WHEN A SEARCHING
DRIVE FINDS THE 'TARGET' SECTOR AND INTERRUPTS, THE PROGRAM READS
THE LOOK AHEAD REGISTER (RPLA) OF THE INTERRUPTING DRIVE AND
COMPARES THE POSITION OF THE DISK WITH THAT OF THE DESIRED SECTOR.

IF OTHER DRIVES ARE WAITING ON CYLINDER, THEY ARE ALSO CHECKED. THE
PROGRAM THEN ISSUES THE REQUESTED ORDER TO THE DRIVE NEAREST ITS
TRANSFER SECTOR. THE DRIVES NOT SELECTED WILL HAVE ANOTHER SEARCH
INITIATED. IF A DRIVE IS NOT SELECTED FOR TRANSFER AFTER THREE
REVOLUTIONS OF ITS DISK, IT IS GIVEN PRIORITY OVER DRIVES WHICH HAVE
NOTE BEEN ON CYLINDER AS LONG.

WHEN THE DATA TRANSFER OPERATION IS COMPLETE, THE DRIVE REGISTERS
ARE STORED AND A DATA TRANSFER IS INITIATED FOR A WAITING DRIVE.

IF THE OPERATION HAS BEEN COMPLETED NORMALLY, THE SAVED DRIVE REGISTERS
ARE CHECKED TO VERIFY THAT NO ERROR BITS ARE SET; THE RH11 BUS ADDRESS
AND WORD COUNT ADDRESS REGISTERS ARE CHECKED TO VERIFY THAT THE

CORRECT NUMBER OF WORDS HAVE BEEN TRANSFERED AND THAT THE TWO REGISTERS
ARE CONSISTENTY WITH EACH OTHER; AND IF THE ORDER WAS A READ ORDER, THE
DATA BUFFER 1S COMPARED. WHEN THIS SEQUENCE IS COMPLETED, THE DRIVE

IS RETURNED TO THE ASSIGNED, INACTIVE LIST. THE PROGRAM THEN

INITIATES A DATA TRANSFER ON A WAITING DRIVE AND RESELECTS AND
REINITIATES ANOTHER OPERATION ON THE RELEASED DRIVE.

ERRORS WHICH OCCUR ARE PROCESSED IN THE FOLLOWING ORDER. MULTIPLE
ERRORS WILL BE REPORTED AS THE FIRST ERROR TYPE CHECKED.

A. ERRORS REPORTED FOR OPERATIONS WHICH HAVE NOT COMPLETED NORMALLY.

PERSISTENT UNSAFE CONDITION - EM12

UNCORRECTABLE MASSBUS PARITY ERROR - EM10

FATAL MASSBUS PARITY ERROR - EM11

OPERATION NOT COMPLETED WITHIN TIME LIMIT - EM13
UNIT WENT OFFLINE - EM14

B. ERRORS REPORTED FOR OPERATIONS WHICH COMPLETE NORMALLY.

CORRECTABLE UNSAFE - engo
DRIVE TIMING ERROR - EM32

DATA CHECK ERROR = EM21

WRITE CHECK WITH DCK _SET = EM22
HEADER CRC ERRORS = EM20

FORMAT ERRORS - EM24, EM26
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HEADER COMPARE ERRORS = EM25, EM27
PROGRAM DETECTED POSITIONING ERROR = EM51
SEEK INCOMPLETE OR OFF CYLINDER ERROR - EM50
WRITE CHECK WITHOUT °'DCK® SET = EM2

RH11 OR UNIBUS TRANSFER ERROR = EM40
'OP1' ERROR - EM31

'PAR' ERROR = EM33

'WCF' ERROR - EM34

'IAE' ERROR = EM35

'WLE®' ERROR = EM36

MISCELLANEOUS DRIVE ERROR - EM30

ERRORS NOT FLAGGED BY THE HARDWARE ERROR DETECTION LOGIC.

BUS ADDRESS OR WORD COUNT INCORRECT = EM41

DATA_ COMPARE ERRORS = NO DRIVE ERROR DETECTED - EM42
CAN'T MATCH DATA READ WITH A PATTERN - EM43

ERROR BIT(S) SET, BUT NO ERROR SIGNALED BY THE RH11 = EM44
ECC LOGIC FAILURE = EM45

BUS ADDRESS OR WORD COUNT NOT CONSISTENT - EM&46

8.2 DUAL PORT OPERATION

PROGRAMMABLE DRIVES (DUAL PORT) OPERATION IS INHIBITED WITH STARTING
ADDRESS 200-SEE SEC 2.4. THEREFORE, USE STARTING ADDRESS 204 OR 220
FOR DUAL PORT TESTING.

DUAL PORT OPERATION IS NEARLY IDENTICAL TO THE OPERATION DESCRIBED
IN SECTION 8.1. THE DIFFERENCES ARE IN COMMAND SEQUENCE INITIATION
AND ORDER TERMINATION.

WHEN THE DUAL PORT HANDLER ROUTINE IN THE MULTIDRIVE PROGRAM RECEIVES
A REQUEST FOR A DRIVE, THE PROGRAM VERIFIES THAT THE DRIVE IS
ONLINE. THE DRIVE 1S SELECTED AND 0°'S ARE WRITTEN INTO °"RPDS1°:

IF THE DRIVE IS IN NEUTRAL, THIS UIL SEIlE THE DRIVE. IF THE
DRIVE 1S SEIZED BY THE OTHER PORT, WRITING INTO ‘RPDSi* WILL SET
'PORT REQUEST'. THE PROGRAM CH ECKS 'DVA' IN 'RPCS1°'. IF THE DRIVE
1S AVAILABLE AS INDICATED BY THE 'DVA* BIT, THE m SEQUENCE
WILL BE INITIATED IN THE NORMAL MANNER (SEE SECTION 8.1 ABOVE).

IF "DVA' WAS NOT SET, THE PROGRAM MAKES AN ENTRY FOR THE DRIVE

IN AN INTERNAL °‘PORT REQUEST PENDING' TABLE AND

STARTS A 20 SECOND TIMER FOR THE DRIVE. IF THE DRIVE HAS

NOT SWITCHED TO THE REQUESTING SYSTEM WITHIN THE 20 SECOND INTERVAL,
THE PROGRAM REPORTS A "NO RESPONSE TO PORT REQUEST' ERROR. NORMALLY
THIS ERROR ME3SAGE INDICATES A FAILURE IN THE DUAL PORT CONTROL
LOGIC IN THE DRIVE BEING TESTED; HOWEVER, UNDER CERTAIN CONDITIONS
(E.G. MASSBUS PARITY ERRORS BEING REPORTED ON THE OTHER SYSTEM

ON_A MOD33 TTY), THE OTHER PROCESSOR WAS UNABLE TO PROCESS THE DRIVE
AFTER 1T HAD REQUESTED THE DRIVE. THE OPERATOR MUST BE AWARE OF
WHAT THE OTHER SYSTEM IS DOING AT ALL TIMES TO INTERPRET THE PORT
RELATED ERROR MESSAGES PROPERLY.

AFTER A DRIVE HAS COMPLETED AN OPERATION, THE PROGRAM WILL STORE
THE REGISTERS AND ISSUE A 'RELEASE' TO THE DRIVE; IF THE OPERATION
TERMINATED WITH AN ERROR, THE DRIVE WILL NOT BE RELEASED UNTIL
ERROR PROCESSING HAS BEEN COMPLETED. :
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1597 SINGLE PORT DRIVES, DRIVES WHICH

1598 ARE IN NEUTRAL BUT NOT BEING EXERCISED BY THE OPPOSITE PORT ARE STILL
1599 TREATED AS DUAL PORT DRIVES IN THAT A RELEASE COMMAND IS ISSUED

1600 AT THE END OF NORMAL ORDER PROCESSING OR AT THE END OF ERROR PROCESSING.
1601 A RELEASE COMMAND ISSUED UNDER THESE CONDITIONS HAS NO FUNCTIONAL

1602 EFFECT ON THE OPERATION OF THE DRIVE.

33

8.3 SELECTION OF OPERATION VARIABLES

A. SECTOR ADDRESS SELECTION IS RANDOM BETWEEN THE VALUES IN
'MINSEC® AND "MAXSEC'. TRACK ADDRESS SELECTION IS RANDOM
BETWEEN THE VALUES IN °"MINTRK® AND °‘MAXTRK®. CYLINDER ADDRESS
SELECTION IS RANDOM BETWEEN °*MINCYL® AND "MAXCYL'. IF A MINIMUM
ADDRESS IS GREATER THAN THE CORRESPONDING MAXIMUM ADDRESS, THE
PROGRAM WILL EXCLUDE ALL ADDRESSES BETWEEN 'MAX' AND °'MIN' FROM
THE SELECTION. FOR EXAMPLE: IF 'MINTRK' IS 18 AND °MAXTRK' ;S
IS 5, THEN TRACK ADDRESS SELECTION WILL EXCLUDE TRACKS 6 - 1
:RM THE SELECTION AND SELECT AN ADDRESS FROM AMONG ADDRESSES

’ 010 L L4 L .

B. THE BUFFER SIZE IS RANDOM SELECTED BETWEEN 4 (10) - AND THE
VALUE IN °*MAXDL'. THE SIZE SELECTED IS WEIGHTED TO ENSURE
THAT AT LEAST & WORDS ARE WRITTEN IN THE DATA AREA OF THE LAST
SECTOR. THIS IS NECESSARY AS THE PROGRAM REQUIRES & LOCATIONS
IN THE DATA PORTION OF THE SECTOR TO BE ABLE TO MATCH THE DATA
TO A PATTERN FOR DATA COMPARISON PURPOSES.

C. THE DATA WRITTEN IS RANDOMLY SELECTED AMONG THE 15 STANDARD

PATTERNS. THE KEYWORDS IN THE HEADER (WHEN PERFORMING A WRITE
626 HEADER & DATA ORDER) ARE ZERO FILLED. THE PROGRAM EXPECTS TO
627 FIND THAT THE KEYWORDS ARE ZERO.

629 D. THE ORDERS ARE SELECTED RANDOMLY. WRITE CHECK DATA AND WRITE
630 CHECK HEADER & DATA ORDERS ARE PERFORMED ONLY IF THE PREVIOUS
631 ORDER WAS THE APPROPRIATE DATA ORDER. IF THE 'FORMAT' PARAMETER
632 IS ZERO, THE PROGRAM WILL NOT SELECT WRITE HEADER £ DATA (AND
633 WRITE CHECK MEADER € DATA) ORDERS. WHEN THE PROGRAM SELECTS

634 A WRITE HEADER & DATA ORDER, THE BUFFER SIZE IS FORCED TO

635 260 (10); THE PROGRAM WILL NOT PERFORM A MULTI-SECTOR FORMAT
WRITE OPERATION.

THE FIRST ORDER PERFORMED AFTER A UNIT IS ASSIGNED WITH A
o 'R' COMMAND IS NOT RANDOMLY SELECTED. THE PARAMETERS
;32 \T':’Euigfgg OPERATION ARE THE MINIMUM OR STARTING VALUES OF

8.4 DATA PATTERNS

THE PROGRAM SELECTS ONE OF THE FOLLOWING DATA PATTERNS TO WRITE

WHEN A WRITE ORDER IS ssLscrso THE ENTIRE BUFFER IS FILLED WITH

THE SELECTED PATTERN. WHEN DATA IS READ FROM THE DISK, THE PROGRAM
COMPARES DATA ON A SECTOR BASIS FROM THE FIRST 4 DATA WORDS OF

EACH SECTOR, THE PROGRAM MATCHES THE DATA TO ONE OF THE FOLLOWING
PATTERNS. TO MANTAIN COMPATIABILITY WITH PACKS WRITTEN BY THE FORMAT
PROGRAM (CZRJB), THE PROGRAM WILL ACCEPT ALL ZERO'S AND

AND ALL ONE'S PATTERNS; HOWEVER, ALL ZERO'S AND ALL ONE'S

PATTERNS ARE NOT WRITTEN BY THE EXERCISER PROGRAM.

oo
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1654

}ggg PATTERN "8' IS DEFINED AS THE "WORST CASE' PATTERN.

}ggg PAT1 PAT 2 PAT3 PAT 4 PATS5 PAT 6 PAT7 PAT 8
1659 000001 177776 000000 000000 0555 5 007417 026455 1?5555
1660 000003 177774 000000 010421 052525 007417 026455 133333
1661 000007 177770 099999 021042 052525 007417 ng‘SS 165555
1662 000017 177760 1 031463 1252 170360 151322 133333
1663 000037 177740 177777 042104 125252 170360 151322 165555
1664 000077 177700 177777 052525 1 SgS 170360 151322 133333
1665 000177 177600 000000 0931‘ 052525 007417 026455 165555
1666 000377 177400 000000 073567 052525 7617 0;6455 133333
1667 000777 177000 177777 104210 1252 g 170360 151322 1gSSSS
1668 001777 176000 177777 114631 125;5 170360 151322 133333
1669 003777 174000 000000 1%525 052 ;s 007417 026455 165555
1670 007777 170000 177777 13567 125% 2 170360 151322 133333
1671 017777 160000 000099 1463164 052 gs 007417 026455 165555
1672 037777 140000 1777 156735 125252 170360 151322 133333
1673 077777 100000 000000 167356 052525 007417 0;6455 165555
}2;2 177777 000000 177777 177777 125252 170360 151322 133333
}g;g PAT 9 PAT 10 PAT 11 PAT 12 PAT 13 PAT 14 PAT 15

1678 000001 177776 17266g 077777 153333 000 177777

1679 000002 177775 155555 137777 062627 177777 000000

1680 000004 177773 172 157777 153333 177777 000000

1681 000010 177767 155555 167777 177777 000000

1682 000020 177757 172 173777 153333 177777 000000

1683 000040 177737 155555 175777 6& 7 177777 000000

1684 000100 177677 17%666 176777 153 177777 000000

1685 000200 177577 155555 177377 177777 000000

1686 000400 177377 172662 177577 15 333 177777 000000

1687 001000 176777 155555 177677 177777 000000

1688 002000 175777 172%66 177737 153333 177777 000000

1689 004000 173777 155555 177757 026 7 177777 020000

1690 010000 167777 17%66? 177767 153333 177777 000000

1691 020000 157777 155555 177773 0266 7 177777 000000

1692 040000 137777 17266? 177775 3333 177777 000000

}282 100000 077777 155555 177776 066667 177777 000000

1695

1696 9. RP/RH DRIVER DOCUMENT

1697

1698

}9%8 9.1 RH11/RP04/5/6 DRIVER

1701 THIS DOCUMENT IS THE USER'S GUIDE FOR THE RH11/RP04/5/6 DRIVER.
1702 THE DRIVE INITIALIZATION ROUTINE HAS BEEN MODIFIED TO

};82 FLAG A PROGRAMMABLE DRIVE (OCT 1978).

};82 9.2 TO INITIALIZE THE DRIVER:

1707 JSR PC.RPINIT

1708 RETURN

}709

710 UPON RETURN YOU MUST EXAMINE THE 'DRVSTA' TABLE TO DETERMINE

SEQ@ 0033
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4k THE DRIVES THAT ARE ONLINE FOR TESTING. THE 'DRVSTA' TABLE IS
71; EIGHT BYTES; ONE BYTE PER DRIVE. THE STATE OF EACH DRIVE WILL
;}4 BE INDICATED AS FOLLOWS:
715 DRVSTA DRIVE STATE
716 ......
717
718 >0 ONLINE RP04/5/6
719 =0 OFFLINE RP04/5/6, DRIVE
720 IS NOT AN RP04/576, OR
721 NONEXISTENT DRIVE
;gg <0 UNSAFE RP04/5/6
724 THE DRIVE TYPE IS DEFINED IN AN 8 BYTE LONG TABLE TAGGED °'DRVTYP'.
725 THE TABLE CONTAINS ONE BYTE FOR EACH DRIVE AND IS INDEXED BY THE
;%9 DRIVE NUMBER. ENTRIES ARE ENCODED AS FOLLOWS:
728 DRVTYP CONDITION
¢+ ST Falt R - TRt T 4 Nl TR v U oAbt ceeceenae
730
731 0 NONEXISTENT DRIVE
732 1 RP04
33 2 RPOS
34 A RP06
0 PROGRAMMABLE DRIVE

NOT AN RP0&4/5/6
THE *RPINIT® ROUTINE WILL DO A READIN PRESET AND WILL SET FMTZ22.

b e e i i e i o e e D e i ) e e e o D d d e e D e e e b D ) e D e e D D D D e e D e e D e e e b
SNNNSNSNNSN
VO~ W
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740 9.3 AFTER THE DRIVER HAS BEEN INITIALIZED, IT IS CALLED USING THE
;2:12 FOLLOWING SEQUENCE.

743 CALL:

744 JSR RO,RPO4 sMAKE THE CALL

745 PNTDPB ;ADDRESS OF DPB*

746 RETURN1 sRETURN IF QUEUE IS FULL

747 RETURN2 ;RETURN IF REQUEST IS IN

748 :QUEUE OR THERE IS AN

;’sog sERROR CONDITION

;;1 *DPB (DATA PARAMETER BLOCK)

75% PNTDPB: .BYTE 0 :(0) DRIVE NUMBER

754 .BYTE 0 :(1) OFFSET VALUE OR FMT22, ECT, AND HCI
755 BYTE 0 :(i) COMMAND

756 .BYTE 0 :(3) PSEL AND A17 AND A16

757 .WORD 0 :(4) WORD COUNT (MUST BE NEG.)
758 .WORD 0 :(6) BUFFER ADDRESS OR

759 sREGISTER TABLE POINTER

760 .BYTE 0 :(10) SECTOR ADDRESS OR

761 :FIRST REG. INDEX

762 .BYTE 0 :(11) TRACK ADDRESS OR

763 :LAST REG. INDEX

764 .WORD 0 :(12) CYLINDER ADDRESS

765 .WORD O :(14) ERROR _TABLE POINTER

766 ;POINTS TO THE FIRST OF TWENTY
767 ;LOCATIONS OF WHERE THE DRIVER
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SEQ@ 0035

1768 ;1S TO STORE THE RH11/RP04
1769 :REGISTERS ON AN ERROR. IF LEFT
1770 :ZERO REGISTERS ARE NOT SAVED.
1771 .WMORD O +(16) STATUS/ERROR INDICATOR
1772 .axr1s=1->ennon OCCURRED

1773 *BIT07=1=>DONE

1774 :BIT14=-BIT09 AND BIT06-BITO3
};;g *INDICATE TYPE OF ERROR

1777 9.4 THE DRIVER PROVIDES A SOFTWARE TIMEOUT CAPABILITY. u
1778  TO UTILIZE THIS CAPABILITY YOU MUST SUPPLY THE 'RP TIMER'’* ROUTINE
};;3 WITH THE ELAPSED TIME IN THE FOLLOWING MANNER:

1781 MOV #16.,-(SP) ;16 MILLISECONDS BETWEEN

1782 :CLOCK TICKS

};gz JSR PC,RPTMR :CALL THE TIMER ROUTINE

1785 IT SHOULD BE NOTED THAT YOU MUST PROVIDE THE CODE TO DRIVE THE
1786 CLOCK. AND THE ELAPSED TIME MUST BE IN MILLISECONDS.

1787 THE DRIVER WILL SET THE TIMEOUT TO 1 SECOND FOR ALL POSITIONING
1788 AND DATA TRANSFER OPERATIONS AND WILL SET THE TIMOUT TO 30
};33 SECONDS FOR ERROR RECOVERY OPERATIONS.

1791

};3§ 4.1 EXAMPLE = WRITE 1000. WORDS

179 18: JSR RO,RPO3 :CALL THE DRIVER

1795 WRTDPB :DPB ADDRESS

1796 BR 1% :WAIT FOR QUEUE IF FULL

1797 28: ST WRTDPB+16 *WAIT FOR COMMAND TO COMPLETE
1798 BEQ 28

1799 BM] ERROR1 :ERROR OCCURRED

1800 .

1801 .

1802 :

1803

1804 WRTDPB: .BYTE § :DRIVE #5

1805 BYTE 0 ;

1806 .BYTE 161 :WRITE COMMAND

1807 BYTE 0 :

1808 .WORD  =1000. :WORD COUNT

1809 "WORD  WRTBUF :BUFFER ADDRESS

1810 .BYTE 3 *SECTOR

1811 BYTE 5§ *TRACK

1812 JWORD 400 *CYLINDER

1813 .WORD  ERRTBS *ERROR TABLE

}3}§ WORD O *STATUS/ERROR INDICATOR

13}9 ALTERNATE DPB SETUP

1818 WRTDPB: .WORD S ;THIS SETUP ACHIEVED

1819 -WORD ua;rs *EVERYTHING THE

1820 .WORD =1000. *ABOVE TABLE DID BUT

1821 .WORD  WRTBUF :IN A CLEANER FORMAT

1822 BYTE 3.5

}ggz .WORD  400,ERRTBS.0

CZ
co
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}ggg 9.5 RH11/RP04/5/6 REGISTERS
1827 MNEMONIC INDEX
1828 ..... S s e L L L AL L]
1829 RPCS1 0
1830 RPWC 2
1831 RPBA 4
1832 RPDA 6
1833 RPCS2 10
1834 RPDS1 12
1835 RPER1 14
1836 RPAS 16
1837 RPLA 20
1838 RPDB 22
1839 RPMR 24
1840 RPDT 26
1841 RPSN 30
1842 RPOF 32
1843 RPCA 34
1844 RPCC 36
1845 RPER2 40
1846 RPER3 42
1847 RPEC1 &4
}gzg RPEC2 46
}gg(l) 9.6 COMMANDS PERFORMED BY THE DRIVER
]‘g'.si% COMMAND CODE COMMAND TYPE
1854 NO OPERATION 101 h
1855 UNLOAD 103 N
1856 SEEK 105 P
1857 RECALIRATE 107 P
1858 DRIVE CLEAR m N
1859 RELEASE 113 N
1860 OFFSET 115 P
1861 RETURN TO CENTER 117 P
1862 READIN PRESET 121 N
1863 PACK ACKNOWLEDGE 1%3 N
1864 SEARCH 131 P
1865 GET REGISTER(S) 141 S
1866 SET _FORMAT 143 S
1867 SELECT DRIVE 145 S
1868 WRITE CHECK DATA 151 D
1869 WRITE CHECK HDR & DATA 153 D
1870 WRITE DATA 161 D
1871 WRITE HEADER & DATA 163 0
1872 READ DATA 171 0
}g;l? READ HEADER & DATA 173 D
1875 N = HOUSEKEEPING
1876 P = POSITIONING
1877 D = DATA TRANSFER
}g;g S = SPECIAL PROVIDED BY THE DRIVER
}gg? 9.7 DPB STATUS/ERROR INDICATOR WORD
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188 THIS INDICATOR WILL INFORM THE USER OF THE RESULTS OF THE REQUEST.
188 THIS IS ACCOMPLISHED BY SETTING VARIES BITS OF THE INDICATOR TO
1884 A ONE.
1885 ,
1886 BIT NO. MEANING IF ON A ''1"'
888;*? | eeoeeees
1888
1889 15 ERROR _OCCURRED
1890 DONE (BITO07=0); BITS 14-10 SPECIFIES TYPE
}gg} DONE (BITO7=1); BITS 06-03 SPECIFIES TYPE
1893 14(1) USER MADE A REQUEST FOR A FUNCTION TO BE
}ggls' PERFORMED ON AN OFFLINE OR UNSAFE DRIVE
1896 13(1) USER MADE A REQUEST FOR A FUNCTION
1897 TO BE PERFORMED ON A DRIVE THAT HAS AN
}ggg UNLOAD REQUEST IN QUEUE.
}?’8(1) 12(2) PERSISTENT UNSAFE CONDITION EXIST.
}gg% 11(2) UNCORRECTABLE PARITY ERROR OCCURRED
1904 10¢2) (&) FATAL PARITY ERROR. A MASSBUS CLEAR WAS
1905 PERFORMED, ALL QUEUES WERE EMPTIED, AND
}% ALL DRVACT'S SET TO THE IDLE STATE
]'?’88 9(3)(4) SOF TWARE TIMEOUT OCCURRED ON THIS DRIVE
%g}? 8(4) SOF TWARE TIMEOUT OCCURRED ON ANOTHER DRIVE
i ’ -
]'3‘%45 6(2) ERROR OCCURRED DURING AN I/0 OPERATION
1916 5(2) ERROR OCCURRED DURING AN OPERATION
}g}; OTHER THAN 1/0.
‘43128 4(2) CORRECTABLE UNSAFE CONDITION OCCURRED
1921 3(2) DRIVE ERROR OCCURRED THAT CAUSED AN
}ggg AUTOMATIC “RECALIBRATE'' SEQUENCE
1924 2 PORT REQUEST TIMEOUT. THE DRIVER REQUESTED
1925 THE DRIVE BUT THE OPPO SITS PORT DID NOT
}3%9 RELEASE THE DRIVE WITHIN 20 SECONDS.
1928 1 NON-EXISTENT DRIVE REQUESTED. USER MADE
}3%8 A REQUEST FOR A NON-EXISTENT DRIVE.
1931
;g;% NOTES FOR ABOVE
1934 (1 => REQUEST WASN'T PUT IN OUEUE. (RH11/RP04
}ggg REGISTERS WERE NOT SAVED)
1937 (2) = REQUEST QUEUE HAS BEEN EMPTIED. THE DRIVER
1938 ISSUED A 'DRIVE CLEAR' TO THE DRIVE.




M
CZRJDEO RP04/5/6 MLT=DR LGC MACRO V04.00 5-NOV-81 09:16:17 PAGE 3-34

AP AN LR R RRRRRRRY
ONO VS W =00

VIWA
VONOWVNSWN=O Y

SEFTREREETE

— e b b cd b e D sl D ) ) D D d D d D ) D D D D d D D d D e D D D
Nﬂg
N=-=O 0

VOO

1973

9.8

10.

(3

(4)

ERROR CALLS
THERE ARE A

NOTE: ALL RH11/RP04 REGISTERS ARE SAVED
AS PER DPB+14 BEFORE THE 'DRIVE CLEAR'.

=> REQUEST QUEUE HAS BEEN EMPTIED. THE
DRIVER ISSUED A MASSBUS INIT. ALL
RH11/RP04 REGISTERS FOR THE DRIVE WERE
SAVED AS PER DPB+14 BEFORE THE INIT.

= A 'RECALIBRATE'' SHOULD BE ISSUED
BEFORE ANY OTHER COMMAND.

MADE BY THE DRIVER.

FEW ERRORS THAT CAN OCCUR THAT CAN NOT BE INDICATED IN A DPB.

WHEN THIS TYPE OF ERROR IS DETECTED BY THE DRIVER IT WILL MAKE
AN ERROR CALL OF THE FORM '‘ERROR N'', WHERE 'WN'' IS THE ERROR
NUMBER AND THE ERROR WILL BE AN EMT INSTRUCTION.

[} TYPE DATA AVAILABLE
1 RH11 INTERRUPT *R4= RPCS1'S ADDRESS
OCCURRED (RHAS=0)
2 UNEXPECTED ATTENTION R1= DRIVE NUMBER
OCCURRED R3= ATA BIT
*R4= RPCS1'S ADDRESS
R5= (RPAS)
RPERRS _=RPDS1
RPERRS +2=RPER1
RPERRS +4=RPER
RPERRS+6=RPER
3 MASSBUS PARITY RD.ADR= ADDRESS OF REG. READ
ERROR (MCPE=1) RD.WRD= WORD READ
4 MASSBUS PARITY WRT.AD= ADDRESS OF REG. WRITTEN
ERROR (PAR=1) WRT.WD= WORD WRITTEN
RD.WRD= WORD READ BACK
5 ADDRESS PLUG CHANGE R1= DRIVE NUMBER
BIT SET ('OPE' ERROR) R3= ATA BIT

8
*R4= RPCS1!S ADDRESS
R5= (RPAS)

RPERRS _=RPDS1
RPERRS +2=RPER1
RPERRS +4=RPER
RPERRS +6=RPER

* THIS IS THE ACTUAL UNIBUS ADDRESS (176700)

PROGRAM LISTING

|

SEQ 0038

CZF
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1
53
54

55

001100
104000
000004

177570

000000
000001
000002

;*LAST REVISION 05-NOV-81

.SBTTL BASIC DEFINITIONS

STACK =
ERROR = EMT ;:BASIC DEFINITION OF ERROR CALL
SCOPE = [oOT ;:BASIC DEFINITION OF SCOPE CALL

; *MISCELLANEOUS - DEF INITIONS

HT & 11 ::CODE FOR HORIZONTAL TAB

LF - 1; ::CODE FOR LINE FEED

CR = 1 :;CODE FOR CARRIAGE RETURN

CRLF = 209 ;;CODE FOR CARRIAGE RETURN=-LINE FEED
;gu il 177776 ; ;PROCESSOR STATUS WORD

STKLMT = 177774 ..STACK LIMIT REGISTER

PIRG = 177772 PROGRAM INTERRUPT REQUEST REGISTER
DSWR = 177570 : :HARDWARE SWITCH REGISTER

DDISP = 177570 : ;HARDWARE DISPLAY REGISTER

: *GENERAL PURPOSE REGISTER DEFINITIONS

RO = %0 : ;GENERAL REGISTER

R1 = 11 :GENERAL REGISTER

R2 = %2 : :GENERAL REGISTER

—

.TITLE CZRJDEO RPQ4/5/6 MLT=DR LGC
:*COPYRIGHT (C) 1975,1979,1981
:*DIGITAL EQUIPMENT CORPORATION
*COLORADO SPGS., CO. 80919

t
:%THIS PROGRAM WAS ASSEMBLED SING THE PDP=11 MAINDEC SYSMAC
tPACKAGE (MAINDEC=11-DZQAC~C5), 18-MAR-81

SBTTL OPERATIONAL SWITCH SETTINGS

* SWITCH USE

1 - rmmae -

* 15 HALT ON ERROR

. 13 INHIBIT ERROR TYPEOUTS

* 10 BELL ON ERR

* 7 DISPLAY ALL DATA COMPARE ERRORS

* 6 DON'T CHANGE PARAMETERS (LOOP ON PRESENT VALUES)

* 5 A. PARTIAL REGISTER DISPLAY IF ERROR

* B. NO ECC CORRECTION RESULTS DISPLAYED IF ERROR

* 4 A. DO NOT CHECK FOR MAXIMUM ERROR COUNTS

. B. DO NOT DROP DRIVE WHEN NORMAL END OF TEST REACHED
* 3 A. DISPLAY ERROR SECTOR IF °DCK', 'DTE', OR 'WCF' ERROR
. B. DISPLAY SECTOR IF 'DCK® ERR WCORREC*ABLE AFTER
* 28TH RETRY

. C. IF DATA COMPARE ERROR & SW7 SET, DISPLAY

* REMAINDER OF BUFFER

¢ 2 A. DON'T TYPE SUBSYSTEM STATUS WHEN PROGRAM STARTED
i B. DON'T TYPE PERFORMANCE SUMMARY

* 1 INHIBIT DATA COMPARSION AFTER READ ORDERS

. 0 READ ONLY MODE

s*INITIAL ?gggbs OF THE STACK POINTER #xx 1100 s#«

CZR
TAB
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3 R3 = 13 : ;GENERAL REGISTER
R& = %% : ;GENERAL REGISTER
S RS = 15 : ;GENERAL REGISTER
R = 19 : ;GENERAL REGISTER
I3 =3 s sGENERAL REGISTER
88338? SP = 19 : :STACK POINTER
PC =3 2 :PROGRAM COUNTER
+«PRIORITY LEVEL DEFINITIONS
ooooog PRO =0 ::PRIORITY LEVEL ?
00004 PR1 = 40 ::PRIORITY LEVEL
000100 PR = 100 ::PRIORITY LEVEL 5
000140 PR = 140 ::PRIORITY LEVEL
ooogoo PR& = 200 ::PRIORITY LEVEL &
000240 FRS = 240 ::PRIORITY LEVEL S
000300 PR = 300 ::PRIORITY LEVEL 9
000340 PR = 340 ::PRIORITY LEVEL
:-";uncu REGISTER'' SWITCH DEFINITIONS
100000 $W1 = 100000
040000 SWié = 40000
020000 SW13 = 20000
010000 sW12 = 10000
004000 SWil = 4000
002000 W10 = 2000
001000 W09 = 1000
000400 SW08 = 400
000200 W07 = 200
000100 SWo6 = 100
000040 SW0S = 40
000020 SWoé = 20
000010 W03 = 10
000004 SW02 = 4
000002 W0l =2
000001 W00 =1
001000 SW9=SW09
000400 SW8=SW08
000200 SW7=SW07
000100 SWé=$
0 SWS=SW0S
000020 SWe=SW04
000004 Suas02
000002 SW1=Sw01
000001 SW0=SW00
:*DATA BIT DEFINITIONS (BITOO TO BIT1S)
100000 BITIS = 100000
040000 BIT14 = 40000
020000 BIT13 = 20000
010000 BIT12 = 10000
004000 BITI1 = 4000
002000 BITI0 = 2000
001000 BITO9 = 1000
000400 anog = 400
000200 BIT07 = 200
000100 BITO6 = 100




RN 2SRRI RS III AN

C
/6 MLT=DR LGC MACRO V04.00 5-NOV-81 09:16:17 PAGE 4-2

28

00002
00001
000002
000001
001000

2
1

=

000020

000001
000002

e 14

31183 =10

BITO2 =4

BITO1 = g

BITO0 =

BIT9=B1T09

alr;=exro;

BIT7=BIT0

axrg=exroe

BITS=BITO0S

BIT4=B1T04

BIT3=81T03

BIT2=81T02

BIT1=81T01

81T0=BI1T00

; *BASIC "'CPU™" TRAP VECTOR Aoonssses

ERRVEC = 4 TIME OUT AND OTHER ERRORS

RESVEC = 10 ..nessnvso AND ILLEGAL INSTRUCTIONS
TBITVEC = 14 2T BIT

TRTVEC = 14 :STRACE TRAP

BPTVEC = 14 : SBREAKPOINT TRAP (BPT)

IOTVEC = 20 : S INPUT/OUTPUT TRAP (IOT) #+SCOPE*+
PWRVEC = 24 : SPOWER FAIL

EMTVEC = 30 ..§n0LAron TRAP (EMT) #*ERROR#*+
TRAPVEC = 34 "TRAP'' TRAP

TKVEC = 60 :STTY KEYBOARD VECTOR

TPVEC = S:TTY PRINTER VECTOR

PIRAQVEC = 240 : :PROGRAM INTERRUPT REQUEST VECTOR

.SBTTL RH11 REGISTERS
;CONTROL AND STATUS REGISTER 1 (RPCS1)

1E= 100 s INTERRUPT ENABLE (BIT #6)

RDY= 200 :READY (BIT #7)

A16= 400 :HIGH ORDER BUS ADDRESS BIT (BIT #8)
A17= 1000 :HIGH ORDER BUS ADDRSSS BIT (BIT #9)
PSEL= 2000 :PORT SELECT (BIT #10)

MCPE= 20000 :MASSBUSS PARITY ERROR (BIT #13)
TRE= 40000 s TRANSFER ERROR (BIT #14)

:SC= 100000 :SPECIAL CONDITION (BIT #15)

;WORD COUNT REGISTER (RPWC)
s (EACH BIT IS CALLED BY BIT NUMBER)

;BUS ADDRESS REGISTER (RPBA)
: (EACH BIT IS CALLED BY BIT NUMBER)
;CONTROL AND STATUS REGISTER 2 (RPCS2)

Us1= 1 sUNIT SELECT (BIT #0)
us2= 2 sUNIT SELECT (BIT #1)

SEQ 0041
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GISTERS
000004 USé= b JUNIT SELECT (BIT #2)
000010 BAl= 18 ;BUS ADDRESS INCREMENT INMIBIT (BIT #3)
000020 PAT= 2 ;MASSBUS PARITY TEST (BIT #4)
000040 CLR= 40 :CLEAR (BIT #5)
000100 IR= 100 s INPUT READY (BIT #6)
000200 OR= 200 OUTPUT READY (BIT #7)
000400 MPE= 400 S BUS PARITY ERROR (BIT #8)
001000 MXF = 1000 HISSED TRANSFER ERROR (BIT #9)
002000 PGE= 2000 :PROGRAM ERROR (BIT #10)
004000 NEM= 4000 sNON EXISTENT MEMORY (BIT #11)
010000 NED= 10000 :NON EXISTENT DRIVE (BIT #12)
020000 UPE= 20000 :UNIBUS PARITY ERROR (BIT #13)
040000 WCE= 40000 ;WRITE CHECK ERROR (BIT #14)
100000 DLT= 100000 :DATA LATE (BIT #15)

;DATA BUFFER REGISTER (RPDB)
s (EACH BIT IS CALLED BY BIT NUMBER)

.SBTTL RP04/5/6 REGISTERS
;CONTROL AND STATUS 1 REGISTER. (#00)

QAT YRRRNRIANRIIIFGRESIZ3RSRARERSS 3

000001 GO= 1 ;60 BIT (BIT #0)
000002 Fl= 2 sFUNCTION CODE BIT M
000004 F2= 4 :FUNCTION CODE BIT #2
000010 F3= 10 :FUNCTION CODE BIT #3
000020 Fé= 20 :FUNCTION CODE BIT #%
000040 F5= 40 - :FUNCTION CODE BIT #5
004000 DVA= 4000 :DEVICE AVAILABLE (BIT #11)
;DRIVE STATUS REGISTER (RPDS1) (#01)
:DF5= 1 DRIVE FORWARD 5°'‘/SEC. (BIT #0)
000002 DFF20= 2 ;DRIVE FORWARD 20''/SEC. (BIT #1)
000004 DIGB= 4 :DRIVE TO INNER GUARD BAND (BIT #2)
7 000010 GRV= 10 :GO REVERSE (BIT #3)
000020 DL64= 20 :DIFFERENCE LESS THAN 64 (BIT #4)
000040 DE1= 40 :DIFFERENCE EQUALS 1 (BIT #5)
000100 V= 100 :VOLUME VALID (BIT #6)
000200 DRY= 200 :DRIVE READY (BIT #7)
000400 DPR= 400 sDRIVE PRESENT (BIT #8)
001000 PGM= 1000 :PROGRAMABLE (BIT #9)
002000 LST= 2000 :LAST SECTOR TRANSFERRED (BIT #10)
004000 WRL= 4000 sWRITE LOCK (BIT #11)
010000 MOL= 10000 :MEDIUM ON-LINE (BIT #12)
020000 PIP= 20000 :POSITIONING OPERATION IN PROGRESS (BIT #13)
040000 ERR= 40000 sCOMPOSITE ERROR (BIT #14)
100000 AT4= 100000 ;ATTENTION ACTIVE (BIT #15)
;ERROR REGISTER #01 (RPER1) (#02)
000001 ILF= 1 sILLEGAL FUNCTION (BIT #0)
000002 ILR= 2 sILLEGAL REGISTER (BIT #1)
000004 RMR= “ sREGISTER MODIFICATION REFUSED (BIT #2)
000010 PAR= 10 ;PARITY ERROR (BIT #3)

v S b&&&&&bb&ug
VIS WN=O VNN WN=OO
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157 000020 FER= 2 ;FORMAT ERROR (BIT #4)
1 WCF= 4 0 SWRITE CLOCK FAIL (BIT #5)

:

5 0001 :ECC_HARD ERROR (BIT #6)
000200 HCE= 200 HEADER COMPARE ERROR (BIT #7)
000400 HCRC= 400 :HEADER CRC ERROR (BIT #8)
001000 AQE= 1000 sADDRESS OVERFLOW ERROR (BIT #9)
002000 IAE= 2000 s INVALID ADDRESS ERROR (BIT #10)
004000 WLE= 4000 :WRITE LOCK ERROR (BIT #11)
010000 DTE= 10000 :DRIVE TIMING ERROR (BIT #12)
020000 OP]= 20000 sOPERATION INCWLETE (BH ”3)
040000 UNS= 40000 :DRIVE UNSAFE (BIT #14)
100000 DCK= 100000 :DATA CHECK ERROR (BIT 15)

sMAINTAINABILITY REGISTER (RPMR) (#03)

000001 DMD= 1 ;DIAGINOSTIC MODE (BIT #0)
000002 MCLk= 2 sMAINTAINABILITY CLOCK (BIT #1)
000004 MINX= & sMAINTAINABILITY INDEX (BIT #2)
000010 MSTCk= 10 sMAINTAINABILITY SECTOR CLOCK (BIT #3)
000020 MRD= 20 sMAINTAINABILITY READ (BIT #4)
000040 MWR= 40 sMAINTAINABILITY WRITE (BIT #5)
000200 pDTSY= 200 sMAINTAINABILITY SYNC DETECTED (BIT #7)

;ATTENTION SUMMARY PSEUDO-REGISTER (RPAS) (#04)

000001 ATO= 1 ;DEVICE 0 (BIT #0)
000002 AT1= 2 ;DEVICE 1 (BIT #1)
000004 AT2= 4 :DEVICE ; (BIT #2)
000010 AT3= 10 ;DEVICE 3 (BIT #3)
000020 AT4= 20 ;DEVICE & (BIT #4)
000040 AT5= 40 ;DEVICE 5 (BIT #5)
000100 ATé= 100 :DEVICE 6 (BIT #6)
000200 AT?7= 200 :DEVICE 7 (BIT #7)

;DESIRED SECTOR/TRACK ADDRESS REGISTER (RPDA) (#05)
s (EACH BIT IS CALLED BY BIT NUMBER)

;DRIVE TYPE REGISTER (RPDT) (#06)

B e e Y T S R (R S S S G R R S S N S O e e [ s S QO W W QU o — )
B8R R R RN 28 R RRARN 2E JIJNUNNANISSE IR SR AR 2E 0

000001 pT00= 1 sDRIVE TYPE NUMBER BIT 1
2 pT01= 2 :DRIVE TYPE NUMBER BIT g

200 4 DT02= 4 :DRIVE TYPE NUMBER BIT
201 000010 pT03= 10 sDRIVE TYPE NUMBER BIT 4
202 20 DT04= 20 :DRIVE TYPE NUMBER BIT 5
203 0 DT05= 40 sDRIVE TYPE NUMBER BIT 9
204 000100 DT06= 100 sDRIVE TYPE NUMBER BIT
205 000200 DT07= 200 sDRIVE TYPE NUMBER BIT 8
206 00 DT08= 400 sDRIVE TYPE NUMBER BIT 9
207 000 DRQ= 4000 sDRIVE REQUEST REQUIRED (BIT #11)
208 020000 MOH= 20000 :MOVING HEAD (BIT 3)
09 040000 TAP= 40000 sTAPE DRIVE (BIT #14)

100000 NSA= 100000 :NOT BLOCK ADDRESSED (BIT #15)

;LOOK-AHEAD REGISTER (RPLA) (#07)

NONONONOND
b wd ekl
W=D
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314 1 EXT1= 1 ;EXTENSION 1 (BIT #0)

15 4 EXT2= 2 :EXTENSION g (BIT #1)
216 EXTé= & sEXTENSION 3 (BIT #2)

17 000010 EXT10= 10 SEXTENSION & (BIT #3)

18 000020 EXT20= 20 ;EXTENSION 5 (BIT #4)

19 000040 EXT40= 40 ;EXTENSION 6 (BIT #5)

20 000100 SC1= 100 sSECTOR COUNT FIELD O (BIT #6)
221 000200 SC2= 200 sSECTOR COUNT FIELD 1 (BIT #7)
222 :SC4= 400 sSECTOR COUNT FIELD '3’ (BIT #8)
223 001000 SC10= 1000 sSECTOR COUNT FIELD 5 (BIT #9)
226 002000 $C20= 2000 sSECTOR_COUNT FIELD & (BIT #10)
225 000 TRK1= 4000 sTRACK FIELD 1 (BIT M1)

226 010000 TRK2= 10000 s TRACK FIELD ; (BIT M2

227 TRK4= 20000 sTRACK FIELD 3 (BIT #13)

228 040000 TRK10= 40000 :TRACK FIELD & (BIT #14)

%gg TRK20= 100000 :TRACK FIELD 5 (BIT #15)

5;} ;RPO4 ERROR REGISTER #2 (RPER2) (#10)

233 000001 WCU= 1 sWRITE CURRENT UNSAFE (BIT #0)
234 000002 CSF= 2 :CURRENT SINK FAILURE (BIT #1)
235 000004 WSu= 4 :WRITE SELECT UNSAFE (BIT #2)
236 000010 CSU= 10 sCURRENT SWITCH UNSAFE (BIT #3)
257 20 MSE= 20 :MOTOR SEQUENCE ERROR (BIT #4)
238 000040 TDF= 40 sTRANSITIONS DETECTOR FAILURE (BIT #5)
239 000100 TUF= 100 :TRANSITIONS UNSAFE (BIT_#6)

240 000200 FEN= 200 :FAILSAFE ENABLED (BIT 47)

241 000400 WRU= 400 WRITE READY UNSAFE (BIT #8)

242 001000 MHS= 1000 MULTIPLE HEAD SELECT (BIT #9)
243 002000 NHS= 2000 :NO HEAD SELECTION (BIT #10)

244 004000 IXE= 4000 s INDEX ERROR (BIT #11)

245 010000 vu30= 10000 :30VOLT UNSAFE (BIT #12)

246 020000 PLU= 20000 :PLO UNSAFE (BIT #13)

gl‘og 100000 ACU= 100000 :AC UNSAFE (BIT #15)

%gg ;RP05/6 ERROR REGISTER #02 (RPER2) (#10)

231 000001 WCU= 1 sWRITE CURRENT UNSAFE (BIT #0)
252 000002 CSF= 2 sCURRENT SINK FAILURE (BIT #1)
253 000004 WSu= 4 :WRITE SELECT UNSAFE (BIT #2)

254 000010 CSu= 10 CWENT SWITCH UNSAFE (BIT #3)
255 000020 RAW= 20 sREAD AND WRITE (BIT #4)

256 000040 TDF= 40 :TRANSITIONS DETECTOR FAILlRE (BIT #5)
257 000100 TUF= 100 :TRANSITIONS UNSAFE (BIT #6)

258 000200 ABS= 200 sABNORMAL STOP (BIT #7)

259 000400 WRU= 400 :WRITE READY UNSAFE (BIT #8)

260 001000 MHS= 1000 :MUTLTIPLE HEAD SELECT (BIT #9)
261 002000 NHS= 2000 sNO HEAD SELECTION (BIT #10)

262 004000 IXE= 4000 s INDEX ERROR (BIT #11)

%gz 020000 PLU= 20000 :PLO UNSAFE (BIT #12)

522 ;OFFSET REGISTER (RPOF) (#11)

267 000001 0F25= 1 ;OFFSET 25 MICRO INCHES (BIT #0)
% e et ¢ &8 i bead B o
270 000010 0F200= 10 ;OFFSET 200 MICRO INCHES (BIT li)

SEQ 0044
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000020
2

2gse
S5558

000001
000002
000040
000100
020000
040000
100000

000101

0F400= 20 ;OFFSET 400 MICRO INCHES (BIT #4)

0F800= 40 :OFFSET 800 MICRO INCHES (BIT #5)

OFREV= SOO :OFFSET NEGATIVE (REVERSE) (BIT #5)

HCi= 000 :HEADER COMPARE INHIBIT (BIT #10)

ECI= 4000 ;ERROR_CORRECTION CODE INHIBIT (BIT #11)
FMT22= 10000 ;FORMAT BIT (BIT M2)

;DESIRED CYLINDER ADDRESS (RPCA) (#12)
s (EACH BIT IS CALLED BY BIT NUMBER)

sCURRENT CYLINDER ADDRESS (RPCC) (#13)
; (EACH BIT IS CALLED BY BIT NUMBER)

:SERIAL NUMBER REGISTER (RPSN) (#14)
s (EACH IS CALLED BY BIT NUMBER)

;RP04 ERROR REGISTER #03 (RPER3) (#15)

PSU= 1 sPACK SPEED UNSAFE (BIT #0)
VUF= 2 :VELOCITY UNSAFE (BIT #1)

UWR= 10 sANY UNSAFE EXCEPT READ/WRITE (BIT #3)
ACL= 40 :AC LOW (BIT #5)

DCL= 100 :DC_LOW (BIT #6)

SKl= 40000 sSEEK INCOMPLETE (BIT #14)
ocyL= 100000 ;OFF CYLINDER (BIT #15)
;RP05/6 ERROR REGISTER #03 (RPER3) (#15)

pCU= 1 :DC UNSAFE (BIT #0)

WAO= 2 sWRITE AND OFFSET (BIT #1)
ACL= 40 sAC LOW (BIT #5)

DCL= 100 :DC LOW (BIT #6)

OPE= 20000 :OPERATOR PLUG ERROR (BIT #13)
SKl= 40000 SEEK INCOMPLETE (BIT #14)
ocyL= 100000 :OFF CYLINDER ERROR (BIT #15)

;ECC POSITION REGISTER (RPEC1) (#16)
; (EACH BIT IS CALLED BY BIT NUMBER)

sECC PATTERN REGISTER (RPEC2) (#17)
s (EACH BIT IS CALLED BY BIT NUMBER)

.SBTTL RP04/5/6 DRIVER COMMANDS

RNOP = 101 :NO OPERATION
UNLOAD = 103 : UNLOAD

SEEK = 105 SEEK

RECAL = 107 :RECAL IBRATE
DRVCLR = 11 DRIVE CLEAR
RELSE = 113 +RELEASE

SEQ 0045
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OMMANDS
11; OFFSET = 115 FFSET
11 RTC = 117 RETW T0 CENTER LINE
121 READIN = 121 :READ IN PRESET
123 ACK = 1;3 :PACK ACKNOWLEDGE
131 SEARCH = 131 ; SEARCH
141 GETREG = 141 :GET REGISTERS
143 SETFMT = 143 :SET_FORMAT (% ECI OR WCI)
145 SELDRY = 145 :SELECT DRIVE
151 WCKD = 151 sWRITE CHECK DATA
153 WCKHD = 153 ;WRITE CHECK HEADER € DATA
161 WRTDAT = 161 :WRITE DAT
193 WRTHD = 193 WRITE HEADER € DATA
171 RDDAT = 17 :READ DAT
173 RDHD = 173 :READ HEADER € DATA
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TRAP CATCHER
1

000174
000176

g
R

pole Rale dV B o

000046
000052
15

000000

000174
000000
000000

000137
000137

000220
000137

004166
004200

004216

.SBTTL TRAP CATCHER

=0
;*ALL UNUSED LOCATIONS FROM 4 = 776 CONTAIN A *‘,+2,HALT"
:*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
*LOCATION 9 CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: HDRD : :SOFTWARE DISPLAY REGISTER

SWREG:  .WORD : :SOFTWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)
JMP aNSTART JUMP TO STARTING ADDRESS OF PROGRAM
JMP SNSTART1 cnanse THE RH11 UNIBUS ADDRESS

SAFTER INITIAL START
o :DO NOT INHIBIT PROGRAMMABLE DRIVES
JMP a#START3 SAHE AS 200 excspr DO NOT INMIBIT
ROGRAMMABLE D

.SBTTL ACT11 HOOKS

AL AL A A i At d R i d i it id ittt iiatiiiidiitiddsd)

HOOKS REQUIRED BY ACT1
$SVP

46C - :SAVE PC
iggng ;:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
.WORD 40000 ..2)ser LoC. 52 TO 40000
.=$SVPC :: RESTORE P
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COMMON TAGS

0 .SBTTL COMMON TAGS

JoRAARRAAAARAAAAAAAAAAAAAEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACAAOAONS

;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
;*USED IN THE PROGRAM.

001100 .=1100
001100 $CMTAG:
001100 000000 $PASS: .WORD
00110§ 000 $TSTNM: .BYTE
00110 000 $ERFLG: .BYTE
001104 000000 $ICNT: .WORD
001106 000000 SLPADR: .WORD
001110 000000 SLPERR: .WORD
001112 000000 $ERTTL: .WORD
001114 000 SITEMB: .BYTE
001115 001 S$ERMAX: .BYTE
001116 000000 $ERRPC: .WORD
001120 000000 $GDADR: .WORD
001122 000000 $BDADR: .WORD
001124 000000 $GDDAT: .WORD
001126 000000 $BDDAT: .WORD
001130 000000 - WORD
001132 000000 -WORD
001134 000 $AUTOB: .BYTE
001135 000 $INTAG: .BYTE
001136 000000 .WORD
001140 177570 SWR: -WORD
001142 177570 DISPLAY: .WORD
001144 177560 $TkKS: 177560
001146 177562 $TkB: 177562
0011 52 177564 $TPS: 177564
001152 177566 $TPB: 177566
001154 000 SNULL: .BYTE
001155 002 S$FILLS: .BYTE
001156 012 $FILLC: .BYTE
001157 000 $TPFLG: .BYTE
001160 207 377 377 S$BELL: .ASCIZ
001164 077 $QUES: .ASCII
001165 015 $CRLF: .ASCII
001166 012 000 SLF: .ASCIZ

(=lelelelelelelelelelelelelelelelel]

::START OF COMMON TAGS

: :CONTAINS PASS COUNT

s sCONTAINS THE TEST NUMBER

s ;CONTAINS ERROR FLAG

s sCONTAINS SUBTEST ITERATION COUNT

s sCONTAINS SCOPE LOOP ADDRES

s ;CONTAINS SCOPE RETURN FOR ERRORS

; ;CONTAINS TOTAL ERRORS DETECTED

: ;CONTAINS ITEH CCNTROL BYTE

s ;CONTAINS MAX. ERRORS PER TEST

: s CONTAINS PC OF LAST ERROR INSTRUCTIW
sCONTAINS ADDRESS OF ‘'GOOD' DAT

: ;CONTAINS ADDRESS OF *BAD' DATA

s sCONTAINS °'GOOD*' DATA

:sCONTAINS °BAD® DATA

: sRESERVED==NOT TO BE USED

s sAUTOMATIC MODE INDICATOR
s INTERRUPT MODE INDICATOR

;;ADDRESS OF SWITCH REGISTER
s sADDRESS OF DISPLAY REGISTER
2:TTY KBD STATUS
:2TTY KBD BUFFER
22TTY PRINTER STATUS REG. ADDRESS
2:TTY PRINTER BUFFER REG. ADDRESS
..CONTAINS NULL CHARACTER FOR FILLS
JCONTAINS # OF FILLER CHARACTERS REOUIRED
..}NSERT FILL CHARS. AfTER A ‘LINE FEED'’
‘TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
..CODE FOR BELL
QUESTION MARK
..CARRIAGE RETURN
2:LINE FEED

s AR AR AR AR RN AR AR AN AR AANRAAAANARA A AR AAAA AN AR AT AR AR RS

SEQ 0048

mao
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.SBTTL USER DEFINED TAGS

001170 176700 SRPADR: .WORD 176700 ;FIRST ADDRESS OF RH11/RP04/5/6 REGISTERS

001172 g $RPVEC: .WORD gs& *RPO4 VECTOR ADDRESS

001174 % 40 SLKCSR: .WORD 172540 :ADDR OF KW11=P STATUS REGISTER

001176 542 SLKCSB: .WORD 172542 :ADDR OF KW11=P COUNTER BUFFER

001200 SLPVEC: .WORD 104 :ADDR OF KW11-P VECTOR

001502 17 546 $LKS: .WORD 177546 :ADDR OF KW11-L STATUS REGISTER

001204 SLLVEC: .WORD 100 *ADDR OF KW11=L VECTOR

001208 17777 PCLOCK: .WORD =1 :'0' IF kWi1=P IS ON svsren

001210 177777 CLKFLG: .WORD =1 :°0° IF A CLOCK IS AVAI

001512 000074 Hi: JWORD 74 276 (8) IF 60 HWZ §vsrsn e (3) IF 50 HZ SYSTEM

001214 STATIN: .WORD O -rvpe STATISTICS

001216 000000 PACK: .WORD 0 *"COMMAND INDI CATOR

001220 000000 000000 DATE: .WORD 0.0.0.0.0 opsnnron ENTERED DATE

oo123$ 000000 000000 000000 OPERID: .WORD 0.0.0.0 :OPERATOR ID

001242 000000 DRIVE: .WORD - 0 :DRIVE # STORAGE: ERRORS 1-5 & 10

001244 000000 ATIN: .WORD 0 :ATTN REG STORAGE: ERRORS 1-5 & 1o

001246 000000 UNIT: .WORD O :DRIVE # STORAGE FOR PRINTOUT

001250 000000 MASK: .WORD O :ERROR RETRY REGISTER MASK

001252 000 000 RETRY: .BYTE 0,0 :ERROR RETRY LIMIT IN THE LOWER BYTE
:RETRY COUNT IN THE UPPER BYTE

001254 000003 FAIRNS: .WORD 3 sMAXIMUM TIME IN QUEUE VALUE

001256 LSTAD: .WORD O :STORE LAST MEMORY ADDRESS HERE

001260 000000 CHGADR: .WORD O .cumce RH11 unxaus ADDRESS FLAG

001262 000000 CFLAG: .WORD O :"CONTROL C*' FLAG

001264 000000 BADSEC: .WORD 0 *BAD SECTOR/TRACK FLAG

001266 000000 HOUR: .WORD 0 :HOUR COUNT STORED HERE (MAXIMUM = 999.)

001270 C00000 MINUTE: .WORD 0 :MINUTE'S COUNT STORED HERE

001272 000000 SECOND: .WORD O *SECOND'S COUNT STORED HERE

001274 000000 SIXTEE: .WORD O :TIMER ROUTINE COUNTER (FOR ONE SECOND)

001276 177777 ZROIND: .WORD =1 zsno INDICATOR FOR rue DATA COMPARE ROUTINE

001300 000 FRSTER: .BYTE 0 A COMPARE ERROR FLAG
xr > o PROCESSING 'ocxsn' OR CAN'T MATCH PATTERN
:IF < 0. MISCOMPARSION FOUND

001301 000 .BYTE 0 mscaﬁnsxou OR CAN'T MATCH PATTERN FLAG
:IF < 0, ERROR IN BUFFER

001302 000000 SAVER1: .WORD O SAVE R HERE

001304 000000 SAVERS: .WORD 0 :SAVE RS HERE

091306 000000 ERCTR: .WORD 0 :NUMBER OF ERRORS

(01310 000000 LIMIT: .WORD O *DISPLAY LIMIT

€91312 000000 CMCNT: .WORD 0 *WORD COUNT

001314 000000 CMCYL: .WORD O *CYLINDER ADDRESS

001316 000 (MSEC: .BYTE 0 *SECTOR ADDRESS

001317 000 CMTRK: .BYTE 0 *TRACK ADDRESS

001320 000000 ECBIT: .WORD O *ERROR BURST BIT OFFSET

001322 000000 ECSEC: .WORD O *ERROR BURST WORD OFFSET (RELATIVE TO SECTOR)

001324 000000 ECMSKO: .WORD 0 :CORRECTION MASK FOR FIRST ERROR WORD

001326 000000 ECMSK1: .WORD 0 :CORRECTION MASK FOR SECOND ERROR WORD

001330 000000 ECWRD: .WORD 0 :LOCATION OF FIRST ERROR WORD

001332 000000 ECGD: .WORD O ;600D DATA, FIRST WORD

001336 000000 ECBADO: .WORD 0 *BAD DATA, FIRST WORD

001336 000000 ECWRD1: .WORD 0 :LOCATION OF SECOND ERROR WORD

001340 000000 ECGDT: .UORD 8 GOOD DATA SECOND WORD

001342 ooooog ECBAD1: .WORD *BAD D SECOND uoao

001344 00002 SECLMT: .WORD 21. secroa Aﬁoaess LIMIT

001346 000022 TRKLMT: .WORD 18. :TRACK ADDRESS LIMIT

mo
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001350

83888
- d
NN
Vi
Lo 0 21\ ]

g

£

8888
333

001424

000632

002740
005455
143300
000055

120274
000005
134330
000005

000000
000000
000000
000000
000001
000000

000144
000005

000004
000001

000000

000003

000001

000000

CYLIMT: .WORD 410. sCYLINDER ADDRESS LIMIT FOR RP04/5'S
: (CHANGED TO 814. FOR RP06)

.SBTTL COMMON PARAMETERS
;PROGRAM USES THESE PARAMETERS TO DETERMINE REGULAR END OF PASS

ENDCN: .WORD 002740 :1.875X10%8 WORDS (10) [3x10%9 BITS]
WORD 005455 sMSW
ENDSK: .WORD 143300 :3 X 106 SEEKS (LSW)
WORD 55 JMSW
sPROGRAM USES THESE PARAMETERS TO DETERMINE Q.V. END OF PASS
QVCON: .WORD 120274 :2.3437%107 WORDS (10)
.WORD JMSV
QVSEK: .WORD 134330 :3.75 X 10*5 SEEKS (10)
MORD S JMSW

s THE NUMBERS TO DETERMINE END OF PASS ARE LOADED IN HERE BY THE PROGRAM.
:THE FIRST TIME THROUGH, THE QV PARAMETERS ARE USED, AFTER THAT THE
:REGULAR PARAMETERS ARE USED.

ENDCON: .WORD 0
WORD 0
ENDSEK: .WORD 0
WORD O
PASCNT: .WORD 1 ;NUMBER OF PASSES TO END OF TEST
MAXDL: .WORD O *MAXIMUM DATA TRANFER SIZE IN WORDS
:(FILLED BY PROGRAM AT STARTUP OR BY OPERATOR
:DURING PARAMETER ENTRY DIAL0G.)
MAXER: .WORD  100. :MAXIMUM ERRORS - 100(10)
INTRVL: .WORD 5.0 *FIRST WORD IS THE PERFORMANCE TYPEOUT INTERVAL
&x’r" nénures) SECOND WORD IS THE INTERVAL
:COUNTER. UPPER BYTE IS VALUE.
CMPLMT: .WORD & :NUMBER OF COMPARE ERRORS TYPED OUT
FORMAT: .WORD 1 :IF NOT EQ 0, ALLOW WRITE HEADER & DATA ORDERS
u= EQ 0 oo NOT ALLOW WRITE HEADER & DATA ORDERS
WCSEL: .WORD 0 gg '35 csmlu E A RANDOM WORD COUNT
“IF NOT EQ TO O, USE THE VALUE IN *MAXDL® FOR
| :  THE WORD COUNT
RATIO: .WORD 3 *READ/WRITE RATIO [RANGE 0 - 7]
;0 - g/s (READ/WRITE)
1 - 51
A7
6 = 4/4
:5=-3/5
4 - ¥4
AUTOCK: .WORD 1 :IF NOT EQ 0, DO AN APPROPRITE WRITE
: CHECK Anéa EACH WRITE ORDER.
:IF sobo SELECT WRITE CHECK ORDERS
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001426 000001 NOTPRT: .WORD 1 :IF EQ 1, DO NOT PRINT DATA ERROR MESSAGES
;" ASSOCIATED WITH OPERATOR SPECIFIED
: BAD PACK AREAS.
:IF NOT EQ 0, PRINT ERROR MESSAGES RELATING TO

:  THESE S.
001430 000001 ENDET: .WORD 1 IF NOT EQ 5 END OF PASS DETERMINED
THE *WORDS READ® COUNT.

BY
1F EQ 0. END OF PASS DETERMINED
: BY THE SEEK COUNT.

.SBTTL VALUES FOR FIRST OPERATION

0 BEGPAT: .WORD 10 sSTARTING PATTERN CODE [RANGE 1 - 17 (OCTAL)]
5 BEGCOP: .WORD 5 .STARTING COMMAND CODE [RANGE 0 - 5]
= WRITE CHECK DATA ('WCKD')
WITE CHECK HEADER l DATA (*WCHKHD®)
WRITE DATA (°WRTDAT®)
WRITE HEADER & DATA (‘WRTHD')
READ DATA ('RDDAT®)
READ HEADER & DATA ('RDHD‘)
STARTING RECORD SIZE [RANGE 4 - MAXMEM]
NOTE THE SIZE MUST BE AT LEAST 4 IF
WRITE DATA OR READ DATA; THE SIZE MUST
BE AT LEAST 8 IF WRITE HEADER AND
sDATA OR READ HEADER AND DATA.
:IF THE SIZE IS GREATER THAN 1 SECTOR, THE
:SIZE MUST ALLOW FOR OVERLAPPING 4 OR 8
:WORDS INTO THE LAST SECTOR USED.

001436 000404 BEGSIZ: .WORD 404

SEQ 0051

—
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.SBTTL TABLES, CONSTANTS, AND VARIABLE LOCATIONS
001440 000000 000000 000000 ORDERQ@: .WORD 0,0,0,0.0,0,0,0,0 ;LIST OF DRIVES PERFORMING COMMANDS

001462 000000 ASNLST: .WORD ©0 ;A BIT SET IS AN ASSIGNED DRIVE
001464 000000 000000 000000 DUNIT: .WORD 0,0,0,0,0,0,0,0,0 ;ADDRESSES OF DRIVES TO BE DEASSIGNED
001506 000000 000000 000000 NEWUNT: .WORD 0,0,0,0,0,0,0,0,0 sADDRESSES OF NEWLY ASSIGNED DRIVES
001530 000000 000000 000000 AVAIL: .wWwORD 0,0,0,0,0,0,0,0,0 ;LIST OF DRIVES WAITING FOR BUFFERS/PARAME TERS
001552 000000 000000 000000 WAIT: .WwORD 0,0,0,0,0,0,0.0,0 sLIST OF DRIVES WAITING FOR BUFFERS
001574 000000 000000 000000 PARQ: .WORD 0,0,0,0,0,0,0.0,0 ;LIST OF DRIVES WAITING FOR NEXT PARAMETERS
001616 000000 BUFTBL: .WORD 0 ;BUFFER ALLOCATION TABLE ENTRY COUNT
000024 .REPT 24
001620 000000 000000 WORD 0,0
001626 000000 000000 .WORD 0,0
001630 000000 000 .WORD 0,0
001634 000000 000000 .WORD 0,0
001640 000000 000000 .WORD 0,0
001644 000000 000060 .WORD 0,0
001650 000000 000000 .WORD 0,0
el B £ §
001664 000000 000 .WORD 0,0
001670 000000 000000 .WORD 0,0
001674 000000 0000 .WORD 0,0
001700 000000 00 .WORD 0,0
001704 000000 000000 .WORD 0.0
001710 000000 000000 .WORD 0,0
001714 000000 000 .WORD 0,0
001720 000000 000000 .WORD 0,0
001724 000000 000000 .WORD 0,0
001730 000000 000000 .WORD 0,0
001734 000000 000000 .WORD 0,0
001740 043110 BLKADR: .WORD DRIVEO sADDRESS OF THE BLOCK FOR DRIVE 0
001742 043414 .WORD  DRIVE1 sADDRESS OF THE BLOCK FOR DRIVE 1
001744 043720 .WORD DRIVE§ sADDRESS OF THE BLOCK FOR DRIVE g
001746 044224 .WORD  DRIVE -ADDRESS OF THE BLOCK FOR DRIVE
001750 044530 .WORD  DRIVE4 ;ADDRESS OF THE BLOCK FOR DRIVE &
001752 045034 .WORD  DRIVES sADDRESS OF THE BLOCK FOR DRIVE 5
001754 045340 -WORD DRIVE? sADDRESS OF THE BLOCK FOR DRIVE 9
001756 045644 .WORD  DRIVE ;ADDRESS OF THE BLOCK FOR DRIVE
001760 151 COMTBL: .BYTE  WCKD ;WRITE CHECK DATA
001761 153 .BYTE  WCKHD ;WRITE CHECK HEADER AND DATA
00176 161 .BYTE  WRTDAT ;WRITE DATA
00176 163 .BYTE  WRTHD ;WRITE HEADER AND DATA
001764 171 .BYTE  RDDAT +READ DATA
001765 173 .BYTE  RDHD sREAD HEADER AND DATA
001766 002 OPTBL: .BYTE 2 s UNLOAD
001767 004 BYTE & s SEEK

ot
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