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IDENTIF ICATION

PRODUCT CODE:  AC-SO069A=-M(

PRODUCT NAME: CZRMUAQ RMO5/3/2 PERFORMANCE EXERCISER
DATE CREATED: APRIL 1980

MAINTAINER: CX DIAGNOSTIC GROUP

AUTHOR : MIKE LEAVITT

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS MANUAL .

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE PURCHASER
UNDER A LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED
(WITH INCLUSION OF DIGITAL'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH
SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE
g?Gl?ilL.IABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY

COPYRIGHT (C) 1980 DIGITAL EQUIPMENT CORPORATION
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1.1

ABSTRACT

THE RM05/3/2 PERFORMANCE EXERCISER PROGRAM IS DESIGNED TO PERFORM
AN INTERACTIVE TEST ON RM DISK DRIVES COMNECTED TO A MASSBUS
SUBSYSTEM. THE DRIVES MAY BE 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 (SEE ERROR RATE SPECIFICATIONS).

THE _PERFORMANCE EXERCISER PROGRAM WILL EXERCISE DRIVES CONNECTED
AS EITHER SINGLE OR DUAL PORT UNITS. DUAL PORT DR!VES ARE TESTED
BY LOADING AND RUNNING THE PROGRAM FROM BOTH CONTROLLING SYSTEMS.
;&E"ng?c.eﬂsi WILL EXERCISE A MIXED SYSTEM OF DUAL PORT AND SINGLE

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 (1.E., WRITE DATA, WRITE HEADER
& DATA, READ DATA, AND READ HEADER & DATA) 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 RECOVERY.

THE DATA TRANSFER COMMANDS ARE SELECTED RANDOMLY EXCEPT FOR THE
WRITE CHECK COMMANDS. THE WRITE CHECK COMMANDS ARE USED TO VERIFY
A PREVIOUS WRITE OPERATION. THUS, WHEN A WRITE COMMAND IS SELECTED,
(T:HE DATA WRITTEN IS VERIFIED BY THE APPROPRIATE WRITE CHECK

DEPENDING UPON WHETHER PROGRAM HAS BEEN LOADED VIA APT AUTOMATIC
MODE OR APT DUMP MODE WILL DETERMINE WHETHER; PROGRAM/OPERATOR

COMMUNICATIONS ARE THROUGH THE KEYBOARD, DYNAMIC PROGRAM OPT]ONS
A&?‘EHS‘EL%IE[T)Y#A SWITCH REGISTER SETTINGS AND ERRORS ARE REPORTED

ALL COMMANDS, DATA PATTERNS, AND DATA BUFFER SIZES ARE SELECTED
RANDOMLY BY THE PROGRAM. ADDITIONALLY THE ADDRESSES (EG, CYLINDER,
TRACK, AND SECTOR) FOR EACH OPERATION ARE SELECTED RANDOMLY.
GENERAL NOTES

A. IN REFERENCE TO NUMBERS. TO INDICATE THE BASE OF A NUMBER

SEQ 0004
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2.1

2.2

2.3

3.1

3.2

3.3

LARGER THAN SEVEN. A PERIOD(.) WILL FOLLOW THE NUMBER TO
INDICATE DECIMAL OR NO PERIOD WILL FOLLOW THE NUMBER TO
INDICATE OCTAL. IF THE NUMBER OCCURS AT THE END OF

A SENTENCE, A DOUBLE PERIOD(..) INDICATES DECIMAL AND A
SINGLE PERIOD(.) INDICATES OCTAL. ALSO, ANY REFERENCES TO
TIME ARE ALWAYS IN DECIMAL.

REQUIREMENTS

EQUIPMENT

PDP-11 PROCESSOR

16K MEMORY (20K IF THE PROGRAM IS INCLUDED IN AN 'XXDP' CHAIN)
KW11=-L OR KW11-P CLOCK

PROGRAM LOADING DEVICE

TERMINAL

RH11 OR RH70 CONTROLLER

1 TO 8 DISK DRIVES (ANY COMBINATION OF RMOS5°'S, RMO3'S OR RM02'S)

MEDIA

THE PERFORMANCE EXERCISER PROGRAM REQUIRES FORMATTED DISK
PACKS GENERATED BY THE RM05/3/2 FORMATTER PROGRAM (CZRML-).
THE PACKS MUST BE FORMATTED IN 32 SECTOR (16 BIT) MODE: THE
ALTERNATE (30 SECTOR - 18 BIT ) MODE IS NOT SUPPORTTED.
PRELIMINARY PROGRAMS

RMO5/3/2 DISKLESS DIAGNOSTIC, PART 1 & 2

RMO5/3/2 FUNCTIONAL TEST, PART 1, 2 8 3

OPERATING PROCEDURE

LOADING
THE PROGRAM MAY BE LOADED BY EITHER OF THE FOLLOWING MEDIA:

.PAPER TAPE, USING THE STANDARD PAPER TAPE PROCEDURE
.XXDP MEDIA, USING ANY XXDP DEVICE

STARTING

THE PROGRAM STARTS AT LOCATION 200

THE PROGRAM WRITES A DATA PATTERN TO ALL ON-LINE DRIVES IN A
SEQUENTIAL SEEK MODE. UPON COMPLETION OF THE WRITE, THE
PROGRAM GOES INTO A RANDOM TESTING MODE.

NOTE: PARAMETERS NOT INCLUDED IN THE TELETYPE DIAGLOGUE GROUP
MUST BE CHANGED BEFORE THE PROGRAM IS STARTED.

START THE PROGRAM AT LOCATION 204 IF THE RH11 OR THE RH70 IS

SEQ 0005
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3.4

3.5

5.5.1

3.5.4

NOT AT THE DESIRED ADDRESS. (DEFAULT IS 176700)

PROVIDED THE PROGRAM HAS BEEN LOADED AND STARTED VIA THE APT DUMP

MODE OR THE DIAGNOSTIC IS RUNNING IN STAND ALONE PROCESSOR/DRIVE
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 Sw<02>= 1.

HOWEVER, IF THE PROGRAM IS I.OADED VIA APT SCRIPT MODE ALL SETUP

AND SWITCH REGISTER SETTINGS WILL BE PROVIDED THROUGH THE APT E TABLE.
TYPEOUTS FROM THE USER DIAGNOSTIC MAY OR MAYNOT BE INHIBITED
aifs’fggéstlE!;ON WHETHER OR NOT THE APPROPRIATE BIT IN THE E TABLE

PASS/TEST TERMINATION

A PASS IN RANDOM °‘T' COMMAND MODE OR SEQUENTIAL *T' COMMAND MODE IS
DETERMINED BY EITHER BITS READ OR SEEKS PERFORMED. THE NUMBER OF BITS
OR_SEEKS REQUIRED FOR A PASS IS DERIVED FROM EITHER THE SOFT ERROR
RATE SPECIFICATION OR THE SEEK ERROR RATE SPECIFICATION.

THE SPECIFICATIONS FOR THE RM DRIVE SPECIFY NO MORE THAN 1 SOFT ERROR
(NON-PACK RELATED) IN 1 X 109 BITS READ OR NO MORE THAN 1 SEEK ERROR
IN 1 X 10%6 SEEKS. THE NUMBER OF BITS OR SEEKS DETERMINING A PASS
WERE SELECTED TO PROVIDE A 90X CONFIDENCE LEVEL THAT THE DRIVE IS
PERFORMING TO THE APPLICABLE SPECIFICATION.

A PASS IN ‘W' OR 'R' COMMAND MODE IS RELATED TO THE MAXIMUM DISK
ADDRESS LIMITS SETUP BY THE USER.

PASS TERMINATION

END OF PASS FOR A SINGLE DRIVE IN THE RANDOM 'T' COMMAND MODE OR
‘S:(Eﬁgsl}l}'&% ‘T' COMMAND MODE, IS DETERMINED BY ONE OF THE FOLLOWING

A. IF PARAMETER_'ENDING' IS 1, END OF PASS OCCURS WHEN THE DRIVE
HAS READ 1.875 X 10“8 WORDS (3 X 109 BITS).

B. IF PARAMETER 'ENDING' 1S O, END OF PASS OCCURS WHEN THE DRIVE
HAS PERFORMED 3 X 106 SEEKS.

END OF PASS FOR A SINGLE DRIVE IN 'W' OR 'R' COMMAND MODE, IS
DETERMINED AS FOLLOWS.

A. WHEN A SEQUENTIAL SEEK IS MADE BEYOND THE MAXIUM DISK ADDRESS LIMITS
SET BY THE USER, THE PASS IS CONSIDERED ENDED.

TEST TERMINATION
IF SW04 IS CLEAR, THE TEST FOR A DRIVE IS TERMINATED WHEN:
A. THE DRIVE HAS COMPLETED THE NUMBER OF PASSES SPECIFIED IN

PARAMETER ‘PASSES'.
B. THE TOTAL ERRORS ACCUMULATED EXCEED 100..

SEQ 0006
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3.6

3.6.1

3.6.2

3.7

SEQ 0007

C. A FATAL ERROR OCCURS: EM12 OR EM14.
D. OPERATOR DEASSIGNS THE DRIVE

RUN TIME
THE EXERCISER PROGRAM MAY BE RUN IN TWO MODES. THE MODE IS
DETERMINED BY THE VALUE IN PARAMETER 'SIZE'. IF °'SIZE' IS ONE
SECTOR, THE PROGRAM RUNS IN A SEEK HEAVY MODE; IF °'SIZE' APPROACHES
1/2 TRACK IN SIZE (4096. WORDS) 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, 1, & 2.
DATA TRANSFER MODE
1 DRIVE = APPROX. 3.6 HRS (TO REACH 1.875 X 10*8 WORDS)

TO0
8 DRIVES - APPROX. 16 HRS (FOR ALL DRIVES TO REACH 1.875 X 108 WORDS)
NOTE: IF THE PROGRAM IS RUN WITH BOTH SW<00> AND Sw<01>

SET, THE RUN TIMES SHOULD BE ABOUT 20% FASTER.

SEEK VERIFICATION MODE
PARAMETER °'SIZE' = 1 SECTOR (256 WORDS)
PARAMCTER 'MAXTRK' = *MINTRK'
PARAMETER 'MAXSEC' = °"MINSEC'
SW<00> = 1 (READ ONLY MODE)
1 DRIVE = APPROXIMATELY 25 HRS (3 X 10%6 SEEKS)

T0
8 DRIVES = APPROXIMATELY 40 HRS (3 X 10%6 SEEKS FOR ALL DRIVES)
UNIBUS & VECTOR ADDRESSES

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

T AODRESs ~ AODRESS
RH11 OR RH70 176700 254

TTY PRINTER 177564 NOT USED
TTY KEYBOARD 177560 60
KWl1=L 177546 100
KWl1=P 172542 104
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3.8

3.9

3.10

DUAL PORT OPERATION
A. LOAD THE PERFORMANCE EXERCISER PROGRAM INTO BOTH PROCESSORS.

B. SWITCH THE 'CONTROLLER SELECT' SWITCH TO ‘'A/B' ON EACH DRIVE
WHICH IS TO BE TESTED AS A DUAL PORT DRIVE AND CYCLE THE DRIVES UP.

C. START THE PROGRAM IN EACH PROCESSOR. RUN THE PROGRAM AS THOUGH
EACH PROCESSOR WERE RUNNING INDEPENDENTLY OF THE OTHER.

APT

THIS PROGRAM IS APT COMPATIBLE TO THE EXTENT THAT APT HOOKS WILL
BE IN THE PROGRAM AND WILL WORK THRU THE 'OPTION INTERFACE'.

FOR OTHER INTERFACES,APT MAY ONLY LOAD AND START THE PROGRAM.
I.E. LOAD AND DUMP MODE.

AUTOMATIC MODE (MONITOR)

1. THE INPUT DIALOGUE IS BYPASSED.

2. E’E..EABH%DADDRESS AND CONTROLLER INTERRUPT VECTOR IS
DUMP MODE: INPUT DIALOGUE AFTER PROGRAM STARTS

APT ETABLE DEFINITIONS

THE FOLLOWING DEFINITIONS ARE VALID FOR SPECIFYING APT
ENVIRONMENTAL TABLE (ETABLE) ENTRIES VIA RUNNING

THE APT UTILITY PROGRAM ‘TSP

1.  SOFTWARE ENVIRONMENT :

1 IF APT SCRIPT MODE
0 IF STANDLONE MODE

2.  ENVIRONMENT MODE :

BIT 7 =1 ETABLE DOES SIZING
= 0 PROGRAM DOES SIZING

BIT 6 = 1 SPOOL MESSAGES TO APT IF SCRIPT MODE
= 0 DON'T SPOOL TO APT

BIT 5 = 1 SUPPRESS CONSOLE OUTPUT
= 0 ALLOW CONSOLE OUTPUT

BIT 4 TO BIT O ARE NOT USED

3. SWITCH 1 (SOF TWARE SUITCH REGISTER)
IF _ENVIRONMENT MODE BIT 7 (SIZING BIT ) IS SET T0O 1,
THE SOF TWARE SWITCH REGISTER WILL BE USED, INSTEAD
OF THE HARDWARE CONSOLE SWITCH REGISTER.

4. SWITCH 2 (USER SWITCH REGISTER)
NOT USED

SEQ 0008
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5. CPU OPTIONS
NOT USED

6. MEMORY TYPES 1-4 AND MAX MEMORY ADDRESSES
NOT USED

7.  INTERRUPT VECTOR 1:

USED WHEN ENVIRONMENT MODE BIT 7 = 1;DEFAULT = 254
8. BUS PRIORITY 1:
NOT USED.
9. INTERRUPT VECTOR 2:
NOT USED
10. BUS PRIORITY 2:
NOT USED
11. BASE ADDRESS:
USED WHEN ENVIRONMENT MODE BIT 7 = 1;DEFAULT = 176700
12. DEVICE MAP:
NOT USED
13. CONTROLLER DESCRIPTOR WORDS:
NOT USED
14. CONTROLLER DESCRIPTOR WORDS:
NOT USED

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'. TYPING A RUBOUT 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
A 'PERIOD'. THE 'PERIOD' TERMINATION IS RECOGNIZED BY THE
PROGRAM AS A DEFAULT ENTRY REQUEST. WHEN A LINE IS TERMINATED
BY A 'PERIOD' INSTEAD OF A 'CARRIAGE RETURN®, THE PROGRAM WILL

ACCEPT THE ENTERED VALUE AND WILL DEFAULT TO THE PRELOADED VALUES

FOR ANY REMAINING ENTRIES.

D. IF A 'CONTROL C' IS TYPED DURING KEYBOARD ENTRY, THE PROGRAM
WILL RETURN TO THE BEGINNING OF THE GROUP BEING ENTERED.

DATE & OPERATOR IDENTIFICATION

SEQ 0009
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4.2

4.2.1

ASSUMING THE DIAGNOSTIC HAS BEEN LOADED BY ANY OTHER MODE OTHER THAN
THE APT SCRIPT MODE THE PROGRAM WHEN IT IS INITIALLY STARTED, WILL

ASK FOR DATE AND OPERATOR I.D. ENTRIES. (THE REQUEST FOR THESE ENTRIES
OCCURS ONLY WHEN THE PROGRAM IS FIRST STARTED AND WILL NOT APPEAR

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

BE BYPASSED BY ENTERING A *'CARRIAGE RETURN' IN RESPONSE TO THE

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

8 CHARACTERS OF DATE INFORMATION AND UP TO 6 CHARACTERS OF OPERATOR
IDENTIFICATION MAY BE ENTERED. BOTH THE DATE AND THE OPERATOR 1.D.
WILL BE TYPED WHEN THE °'SA' COMMAND IS PREFORMED (SEE SECTION 4.4.3).

PARAME TERS

WHEN THE PROGRAM IS STARTED FROM LOCATION 204, THE OPERATOR WILL BE
ASKED TO ENTER PARAMETERS. THE FOLLOWING MESSAGE WILL BE DISPLAYED:

CHANGE PARAMETERS ?

THE OPERATOR MUST ENTER A 'Y' 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.

NOTE: WHEN THE DIAGNOSTIC IS LOADED VIA APT SCRIPT MODE ALL PARAMETERS
ARE LOADED FROM THE APT SYSTEM E TABLE. THIS INCLUDES THE
SOFTWARE SWITCH REGISTER. THEREFORE A WORST CASE CONDITION
WILL BE SET IN THE E TABLE FOR NORMAL AUTOMATIC OPERATION.

KEYBOARD ENTRY PARAMETERS

DEFAULT  VALUE

NAME  BASE VALUE  RANGE FUNCTION
SIZE 10 (SEE NOTE) CONTROLS THE MAXIMUM BUFFER
SIZE USED FOR DATA TRANSFERS
PASSES 10 1 1 - 999, ?E??ER OF PASSES TO END OF
MINUTE 10 120 0 - 256. DETERMINES THE INTERVAL (IN

MINUTES) BETWEEN AUTOMATIC
PERFORMANCE SUMMARY TYPEOUTS
ERRORS PRINTED QUT IF SW<07>=0
RANDOM 8 000000 OOR 1 IF PARAMETER = 0, THE DATA
TRANSFER WORD COUNT IS RANDOMLY
SELECTED BETWEEN 4 AND
THE VALUE IN °'SIZE'.
IF PARAMETER = 1, THE DATA
TRANSFER WORD COUNT WILL
BE THE VALUE IN "MAXDL'
ENDING 8 000001 0OR1 IF PARAMETER = 1, END OF PASS
ggﬁ?"hib BY THE 'WORDS READ'

SEQ 0010
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IF PARAMETER = 0, END OF PASS
IS DETERMINED BY THE NUMBER
OF SEEKS.

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 15/1
1 7/1
2 6/2
3 5/3
4 Lob
5 3/5
6 2/6
7 1/7
MESSAGE 8 000001 OOR 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.

PATTERN 10 000000 0 ~ 15. IF _PARAMETER=0,DATA
PATTERN IS RANDOMLY
SELECTED.
IF _PARAMETER>O,SPECIFIES
ONE OF THE 15 PATTERNS.
THE SELECTED DATA PATTERN
IS POINTED BY THE PARAMETER
‘PATTERN''.

HEADER 8 000001 0OOR 1 IF _PARAME TER=0,RANDOM

, ' DATA BLOCK ADDRESS IS

USED IN °‘T*' COMMAND
IF _PARAMETER=1,SEQUENT JAL
DATA BLOCK IS USED IN
'T' COMMAND.

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 8192.(ONE TRACK) WORDS. THE
OPERATOR MAY SPECIFIY ANY OTHER MAXIMUM SIZE AS LONG AS THE
VALUE SPECIFIED IS AT LEAST 4 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 ENTRIES
BEFORE THE PROGRAM IS STARTED. THE KEYBOARD ENTRY ROUTINE DOES

SEQ 0011
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SEQ 0012
NOT PROVIDE ACCESS TO THESE LOCATIONS.
LOC TAG CONTENTS FUNCTION
1160  $TKS 127560 TTY KEYBOARD STATUS REGISTER
1162 $TKB 177562 TTY KEYBOARD BUFFER REGISTER
1164 $TPS 177564 TTY PRINTER STATUS REGISTER
1166  $TPB 177566 TTY PRINTER BUFFER REGISTER
1274 SLKCSR 172540 ADDRESS OF KW11-P STATUS REGISTER
1276 $LKCSB 172542 ADDRESS OF KW11=P COUNTER BUFFER
1300  SLPVEC 104 KW11-P VECTOR ADDRESS
1302 $LKS 177546 ADDRESS OF KW11-L STATUS REGISTER
1304 $LLVEC 100 KW11=L VECTOR ADDRESS
1312 HZ 74 74 (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 OR IF THE PROGRAM DOES NOT RECEIVE
A RESPONSE WHEN IT ACCESSES THE DEFAULT RH11-RM70 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
LOC TAG VALUE RANGE FUNCTION

1514 BEGPAT 10 1=-15 THE CODE FOR THE STARTING
PATTERN. (IF A WRITE ORDER
OR A WRITE CHECK ORDER IS
SPECIFIED IN *BEGCOD')

1516 BEGCOD 5 0-5 THE INITIAL COMMAND FOR EACH DRIVE
EXERCISED.
0 = WRITE CHECK DATA

WRITE CHECK HEADER & DATA

WRITE DATA

WRITE HEADER & DATA

READ DATA

READ HEADER & DATA

1520 BEGSIZ 402 e - SIZE THE BUFFER SIZE FOR THE FIRST
DATA TRANSFER OPERATION.

VIS NN —
nnnnhn

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<6> =1 DO NOT ALTER THE CURRENT OPERATION PARAMETERS

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

SW<4> =1 INHIBIT MAXIMUM ERROR COUNT CHECK; DO NOT DEASSIGN
DRIVES WHEN END OF TEST IS REACHED.

SW<3» =1 DISPLAY THE SECTOR IN ERROR (BEFORE RETRY ATTEMPTS)
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4.4

IF_'DCK', 'DTE', OR "WCF' ERRORS OR AFTER THE 28TH
RETRY IF UNCORRECTABLE °'DCK'_ERROR.
Cl): ga;:egﬂﬁﬁl!f ERRORS & SW<7> SET, DISPLAY REST

SW <> =1 INHIBIT SUBSYSTEM STATUS TYPEOUT DURING STARTUP.

INHIBIT PERFORMANCE REPORT AFTER SPECIFIED TIME
SW<1> =1 INHIBIT DATA COMPARSION AFTER READ ORDERS
SWw<0> =1 READ ONLY MODE

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I.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. THE

SETTINGS OF THE "SOFTWARE' SWITCHES ARE CONTROLLED THROUGH A KEYBOARD
ROUTINE WHICH IS CALLED BY TYPING A 'CONTROL G'. THE PROGRAM WILL
RECOGNIZE THE 'CONTROL G' AT ANY TIME EXCEPT WHEN THE PROGRAM IS

IN KEYBOARD ENTRY MODE, OR IS AT A HIGHER PRIORITY PROCESSING AN
DRIVE INTERRUPT. THE ‘SOFTWARE' SWITCH VALUES ARE ENTERED

?ﬁr#x’ g&'{'%.h‘me ER IN RESPONSE TO THE PROMPT FROM THE SWITCH

'SWR = NNNNNN NEW ='

EACH TIME SWITCH SETTINGS ARE ENTERED, THE ENTIRE SWITCH REGISTER
IMAGE MUST BE ENT'RED. LEADING ZEROS ARF 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;S&S&éDREGISTER AND THE PROCEDURES DESCRIBED ABOVE MUST

KEYBOARD COMMANDS

NOTE: ALL KEYBOARD COMMANDS WILL BE DISABLED IF DIAGNOSTIC IS
RUNNING IN THE APT SCRIPT MODE.

THROUGH THE KEYBOARD COMMANDS, THE OFERATOR MAY ASSIGN DRIVES

FOR TEST ('T' COMMAND), WRITE AND CHECK DATA PACKS ('W' COMMAND),
PERFORM WRITE DATA AND FOLLOWED BY TEST ('WT' COMMAND ),

PERFORM A SEQUENTIAL READ OF A PAC!. ('R' COMMAND), REQUEST A DRIVE
PERFORMANCE SUMMARY ('S®' COMMAND), OR DEASSIGN A DRIVE WHICH IS
BEING TESTED, READING, OR WRITING ('D' COMMAND).

IF_THE START ADDRESS WAS 204, THE FOLLOWING MESSAGE WILL BE TYPED
AFTER THE PROGRAM HAS BEEN INITIALIZED.

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

KEYBOARD ENTRIES WILL NOT BE RECOGNIZED UNTIL THE G’ERXTM 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 PROM°TING MESSAGE :

SEQ 0013
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"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
OPERATOR MUS™ 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 ‘WT*, *'T*', 'W' AND 'R' COMM DS REQUIRE DRIVE I.D, ADDRESS LIMITS
AND BAD LOCATION ADDRESS ENTRIES FOR THE DRIVE BEING REFEREN.ED.

THE PROGRAM WILL FIRST TELL THE USER WHICH DRIVE 1S BEING REFERFNCED
FOR CHANGES.

saxnansnnes DRIVE # N

THE PROGRAM WILL THEN ASK FOR A DRIVE IDENTIFICATION NUMBER WITH THE
FOLLOWING TYPEOUT:

"ENTER DRIVE 1.D.:"*

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 1.D. ENTRIES (SEE SECTION 4.1), WHEN THE 'SA'
COMMAND IS EXECUT:D THE OPERATOR MAY ENTER ANY CHARACTER STRING,
TERMINATED BY A "CARRIAGE RETURN', OR A 'PERIOD' ONLY (NULL ENTRY)
IN RESPONSE TO THE I.D. REQUEST.

ro:epfmoawl WILL THEN ASK FOR ADDRESS LIMIT CHANGES WITH THE FOLLOWING

'ENTER ADDRESS LIMITS:*

THE PROGRAM WILL REQUEST VALUES FOR THE FOLLOWING ADDRESS LIMIT
PARAME TERS.

DEFAULT  VALUE

NAME VALUE RANGE FUNCTION

MINCYL 0 0 - 822. THE MINIMUM CYLINDER ADDRESS
MAXCYL 822.. 0 - B22. THE MAXIMUM CYLINDER ADDRESS
MINTRK 0 0-MW THE MINIMUM TRACK ADDRESS
MAXTRK NN 0 - W THE MAXIMUM TRACK ADDRESS
MINSEC 0 0 - 31. THE MINIMUM SECTOR ADDRESS
MAXSEL 31. 0~ 31, THE MAXIMUM SECTOR ADDRESS

WHERE 'NN*' IS 4. FOR AN RM03/02 AND 18. FOR AN RMOS.

NOTE : N Nf *T' COMMAND IS SELECTED, THE MINIMUM CYLINDER,
YF\, 'K, OR SECTOR ADDRESS MAY BE SPECIFIED AS BEING LARGER
THAN THE MAXIMUM ADDRESS. WHEN THESE VALUES ARE INVERTED,
TFE PROGRAM WILL SELECT ADDRESSES BETWEEN THE ‘MAX' ADDRESS
AND THE UPPER PHYSICAL LIMIT,

SEQ 0014
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};‘Eﬁw WILL THEN ASK FOR BAD SPOT ADDRESSES WITH THE FOLLOWING

'ENTER BAD SPOT ADDRESSES:'

THIS ROUTINE ALLOWS THE USER TO MANUALLY ENTER THE BAD SECTORS INTO
A BAD SECTOP TABLE FOR THAT PARTICULAR DRIVE.

THE PROMPT USED TO ENTER THE CYLINDER ADDRESS IS AS FOLLOWS:
'CYLNDR =17/ "'

TO ENTER A BAD CYLINDER ADDRESS INTO THE BAD SPOT TABLE, TYPE ANY

NUMBER FROM O - 822., FOLLOWED BY A <CR>. HOWEVER, TO ENTER ALL

TRACKS/SECTORS ON THE CURRENT CYL.INDER AS BEING BAD AND EXIT THE

ROUTINE., JUST TYPE A NUMBER AS ABOVE, FOLLOWED BY PERIOD(.) AND <CR>.

IO E;” WITH NO ENTRY, TYPE A <CR> OR TYPE A PERIOD(.) FOLLOWED BY
<CR>,

THE PROMPT USED TO ENTER THE TRACK ADDRESS 15 AS FOLLOWS:
'TRACK =17

TO ENTER THE BAD TRACK ADDRESS INTO THE BAD SPOT TABLE, TYPE ANY
NUMBER FROM O - NN, FOLLOWED BY A <CR>. TO ENTER ALL TRACKS ON
THE PREVIOUSLY ENTERED CYLINDER AS BEING BAD, JUST TYPE A <CR>
WITH NO ENTRY, WHICH WILL BRING YOU TO THE NEXT PROMPT OR JUST
TYPE A PERIOD(.) FOLLOWED BY A <CR>, WHICH WILL CAUSE YOU TO
EXIT THE ROUTINE.

WHERE 'NN' IS 4 FOR AN RM03/02 OR 18. FOR AN RMOS.

THE PROMPT USED TO ENTER THE SECTOR ADDRESS IS AS FOLLOWS:
'SECTOR =17/ °*

TO ENTER THE BAD_SECTOR ADDRESS INTO THE BAD SPOT TABLE, TYPE ANY
NUMBER FROM O - 31., FOLLOWED BY A <CR>. TO ENTER ALL SECTORS ON
THE PREVIOUSLY ENTERED CYLINDER/TRACK AS BEING BAD, JUST TYPE A
<CR> WITH NO ENTRY, WMICH WILL BRING YOU TO THE NEXT CYLINDER
PROMPT OR JUST TYPE A PERIOD(.) FOLLOWED BY A <CR>, WHICH WILL
CAUSE YOU TO EXIT THE ROUTINE.

FOR MORE INFORMATION (SEE SECTIONS 6.3 AND 6.4)
EXAMPLE #1
CYLNDR =1 / <(R> ;NO ENTRIES AND EXIT ROUTINE
EXAMPLE #2
CYLNDR =1 / 820<CR> ;ENTERED 820. AS BAD CYLINDER.
TRACK =1 /7 3<(R> ;ENTERED 3 AS BAD TRACK.

SECTOR =1 7/ 20.<CR> ENTERED 20. AS BAD SECTOR AND
JEXIT ROUTINE

SEQ 0015
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SEQ 0016
685
23? EXAMPLE #3
688 CYLNDR =1 / 820.<CR> :ENTERED 820. AS BAD CYLINDER.
689 JINDICATE ALL TRACKS AND SECTORS
690 ;sON THAT CYLINDER AS BEING BAD.
691 EXIT ROUTINE
692
ggz EXAMPLE #4
695 CYLNDR =1 7/ B20<CR> :SAME AS EXAMPLE #3
696 TRACK -1 /7 .<CR>
697
ggg EXAMPLE #5
700 CYLNDR =1 / B20<CR> ;SAME AS EXAMPLE #3
701 TRACK -1 /7 <CR>
702 SECTOR =1 / .<CR>
703
;8l§ EXAMPLE #6
706 CYLNDR =1 / 8B20<CR> :ENTERED 820. AS BAD CYLINDER.
707 TRACK -1 7 <CR> sINDICATE ALL TRACKS AS BEING BAD.
708 SECTOR =1 / 20<CR> JENTERED 20. AS BAD SECTOR.
;(1)8 CYLNDR =1 /7 <CR> :EXIT ROUTINE
;}; EXAMPLE #7
713 CYLNDR =1 7/ 820<CR> ;ENTERED 820. AS BAD CYLINDER.
714 TRACK =1 7/ 3<CR> ;ENTERED 3 AS BAD TRACK.
715 SECTOR =1 / .<CR> JINDICATE ALL SECTORS OF THE ABOVE
716 sCYLINDER/TRACK AS BEING BAD AND
717 EXIT ROUTINE
718
719
;5(1) 4.4.1 'T' COMMAND
722 USED TO ASSIGN A DRIVE(S) FOR A RANDOM TEST. THIS COMMAND IS REQUIRED
723 TO PERFORM THE TEST OF THE DRIVE(S). THE OTHER COMMANDS ARE CONVIENCE
;gls. COMMANDS OR SUPPORT COMMANDS.
;59 FORMAT: TN<CR>
728 N = DRIVE NUMBER. MAY BE 0 TO 7 OR 'A'. ENTRY MUST BE
;323 TERMINIATED BY A CARRIAGE RETURN <CR>.
73 EXAMPLE: TO<CR> = ASSIGN DRIVE O FOR TEST
g% TA<CR> = ASSIGN ALL AVAILABLE DRIVES FOR TEST
;_;ng NOTE: DRIVE OPERATION BEGINS IMMEDIATELY AFTER COMMAND IS ENTERED.
736
;% 4.4.2 'D' COMMAND
;28 USED TO DEASSIGN A DRIVE(S) BEING EXERCISED.

741 FORMAT: DN<CR>
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6.6.3

4.4.4

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

EXAMPLE: DO<(CR> - DEASSIGN DRIVE 0
DA<Z?> =« DEASSIGN ALL DRIVES BEING TESTED.

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
FFE-RATIONS COMPLETE.

3. IF -"DA' IS USED,ALL DRIVES BEING TESTED
WILL BE DEASSIGNED; THE MESSAGE IN (1) WILL
BE DISPLAYED FOR ALL DRIVES.NOT BEING TESTED.

'S* COMMAND

g’SaEeEIg)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<KCR> = ;;FI’SGW;EZ’;?SMNCE SUMMARY FOR ALL DRIVES

NOTES: 1. IF PARAMETER "MINUTE®' IS NOT ZERO, THE PROGRAM
WILL AUTOMATICALLY DISPLAY A PERFORMANCE SUMMARY
fg?é?g’;l DRIVE BEING TESTED AT A RATE DETERMINED BY

2. IF THE °SA' COMMAND IS USED, THE PROGRAM WILL TYPEOUT
THE OPERATOR ENTERED DATE, OPERATOR I.D., AND THE DRIVE
I.D. FOR EACH DRIVE BEING TESTED. THE DATE AND OPERATOR
I.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 PERFORMANCE
EXERCISER PROGRAM,

FORMAT : WN<(CR>

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

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

NOTES: 1. DATA PATTERNS GENERATED BY THE FORMATTER PROGRAM

SEQ 0017
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4.4.5

4.4.6

SEQ 0018
(CZRML=) ARE COMPATIBLE.

2. THE 'W' COMMAND MUST BE USED TO WRITE A NEW
PACK UNDER TEST BEFORE OTHER COMMANDS ARE ISSUED;
IF THE DISK PACK HAS BEEN WRITTEN BY ANY PROGRAM
OTHER THAN THE FORMATTER.

3. THE 'W' COMMAND PERFORMS A SEQUENTIAL WRITE OF THE
PACK USING A "WRITE DATA' COMMAND. THE DATA PATTERN
USED FOR EACH WRITE IS SELECTED RANDOMLY. HOWEVER,
THE OPERATION OF THE COMMAND IS SEQUENTIAL, BEGINNING
Q’T‘A;FT!’IQI:GYL'. 'MINTRK® AND CONTINUING TO "MAXCYL®,

4. THE 'W' COMMAND DOES NOT WRITE HEADERS AND ASSUMES
THAT THE FORMAT OF THE PACK IS GOOD.

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

OPERATION OF THE ‘W' COMMAND, THE DRIVE PERFORMING THE
‘W' COMMAND WILL IGNORE THE SWITCH.

'R' COMMAND
USED TO PERFORM A SEQUENTIAL READ OF THE PACK.
FORMAT: RN<(R>

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

EXAMPLE: RO<CR> - READ THE PACK ON DRIVE 0.
RA<CR> = READ THE PACKS ON ALL OF THE ONLINE DRIVES.

NOTES: 1. THE PROGRAM WILL PERFORM A NORMAL CHECK OF ALL DATA
READ. HOWEVER, ALL OPERATIONS WILL BE SEQUENTIAL.

2. THE PROGRAM WILL READ THE PACK STARTING AT THE ADDRESS
SPECIFIED BY 'MINCYL®', "MINTRK' TO THE ADDRESS SPECIFIED
BY "MAXCYL®', "MAXTRK'. THE READ WILL BE SEQUENTIAL.
'Wr' COMMAND
USED TO PERFORM A SEQUENTIAL WRITE PACK AND FOLLOWED BY A 'T' COMMAND.
FORMAT : WTN<CR>

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

EXAMPLE: WTO<CR> = WRITE PACK O AND TEST PACK 0
WTA<CR> = WRITE ALL PACKS AND TEST ALL PACKS

B e |
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L.4.7

5.1

5.2
5.2.1

GENERAL COMMAND INFORMATION

A.  CONTROL=C MUST BE ENTERED BEFORE ISSUING ANY COMMAND.

B. T, R, W AND WT COMMANDS ARE EXCLUSIVE TO ONE ANOTHER
ON THE SAME DRIVE UNDER TESTING.
D COMMAND MUST BE ENTERED IN ORDER TO SWITCH COMMANDS
AMONG T, R, W AND WT.

C. S COMMAND CAN BE ENTERED ANY TIME DURING THE TEST.

D. THE ERROR RESPONSES FROM THE PROGRAM ARE AS FOLLOWS

RESPONSE COMMAND (S) .

?DRIVE N IS LOAD DEVICE T, W, R, WI
?DRIVE N OFFLINE T, W, R, WT
?DRIVE N NOT ASSIGNED D, S

?DRIVE N ALREADY ASSIGNED T, W, R, WT
?DRIVE N NOT PRESENT T. W, R, WT
?DRIVE N UNSAFE T, W, R, WT
?DRIVE N NOT AN RM05/3/2 T, W, R, Wi

PERFORMANCE SUMMARY TYPEOUT

THE PROGRAM WILL DISPLAY A PERFORMANCE SUMMARY FOR THE DRIVES
BEING EXERCISED. THIS SUMMARY WILL BE DISPLAYED AUTOMATICALLY
IF THE PARAMETER 'INTRVL' IS NOT ZERO OR CAN BE DISPLAYED ON
REQUEST BY THE OPERATOR THROUGH THE USE OF THE 'S' COMMAND.
THE PERFORMANCE SUMMARY TYPEOUT CONTAINS THE FOLLOWING FIELDS:

'DRV' THE DRIVE NUMBER

'PASS’ THE PRESENT PASS COUNT FOR THE DRIVE

'ORDERS THE NUMBER OF ORDERS PERFORMED BY THE DRIVE
'SEEKS' THE NUMBER OF SEEK OPERATIONS THE DRIVE PERFORMED

'WRDS XFER' THE TOTAL NUMBER OF WORDS WRITTEN AND READ BY THE DRIVE
'WRDS READ' THE TOTAL NUMBER OF WORDS READ BY THE DRIVE

'SOFT' THE NUMBER OF SOFT DATA ERRORS
"HARD* THE NUMBER OF HARD DATA ERRORS
*SKI'* THE NUMBER OF °SKI' ERRORS
‘MISP' THE NUMBER OF POSITIONING ERRORS
'OTHER' THE TOTAL ERRORS OF OTHER TYPES

NOTE: ERRORS EM1, EM2, EM3, EM4, EM5, & EM10 ARE NOT INCLUDED IN
THE 'OTHER' ERROR TOTAL.

SOF T/HARD ERROR DEF INITIONS
HARD ERRORS
A. A 'DTE' (DRIVE TIMING ERROR) OR A 'DCK' (DATA CHECK ERROR)

SEQ 0019
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5.2.2

6.1

6.2

6.3

6.4

WHICH OCCURS DURING A READ DATA OR A READ HEADER & DATA OPERATION
AND IS NOT CORRECTABLE OR DOES NOT BECOME CORRECTABLE AFTER THE
g’gg?gaﬂ HAS PERFORMED THE COMPLETE RETRY SEQUENCE ON THE BAD

THE RETRY SEQUENCE IS 16 RE-READS AT TRACK CENTER AND 2 ATTEMPTS
BOTH AT POSITIVE AND NEGATIVE OFFSETS.

SOFT ERRORS

A. ECC CORRECTABLE °'DCK' ERRORS.

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

C. HEADER READ ERRORS - READ DATA, READ HEADER £ DATA, OR
WRITE DATA ORDERS.

D. 'DTE' ERRORS WHICH ARE CORRECTED OR WHICH BECOME ECC CORRECTABLE
'DCK' ERROR DURING THE RETRY SEQUENCE.

DATA CHECKING & ERROR RECOVERY

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.

VERIFICATION OF DATA WRITTEN

DATA VERIFICATION IS DONE EITHER THROUGH READING THE WRITTEN
DATA BACK AND MATCHING THE DATA WITH ONE OF THE 15 PATTERNS
OR THROUGH ISSUING WRITE CHECK COMMANDS.

SECTOR REFORMATTING

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

A. DATA CHECK ERRORS - EM21

B. HEADER READ ERRORS - EM20, EM24, EM25, EM26, EM27
C. DRIVE TIMING ERRORS - EM3]

D. OPERATION INCOMPLETE ERRORS - EM32

E. WRITE CHECK ERRORS - EM22, EM23

NOTE: THE SECTOR WILL NOT BE REFORRMATTED IF THAT PARTICULAR
ADDRESS IS CONTAINED IN THE BAD SECTOR TABLE. (SEE SECTION 6.4)

BAD ADDRESS FLAGGING

SEQ 0020
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M

SEQ 0021

SINCE THE RMO5/3/2 SUB=SYSTEM HAS AN AUTOMATIC BAD SPOT HANDL ING
CAPABILTIY, THE PERFORMANCE EXERCISER ALLOWS THE USER TO IDENTIFY
UP TO 252. BAD SECTOR LOCATIONS FOR EACH DRIVE, WHEN ASSIGNING THE
DRIVES FOR TESTING.

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

DATA CHECK ERRORS (°DCK')

WRITE CHECK ERRORS ('WCE')

OPERATION INCOMPLETE ERRORS ('OPI‘)

DRIVE TIMING ERRORS ('DTE')

HEADER READ ERRORS ('FER W/ HCRC', 'HCE W/ HCRC' OR °"HCRC')

WHEN A DRIVE IS ASSIGNED TO BE TESTED,THE PROGRAM READS THE
BAD SECTOR FILE FROM THE LAST TRACK OF THE PACK AND THEN
ALLOWS THE ADDITIONAL BAD SPOTS TO BE ENTERED MANUALLY.

THE MAXMUM NUMBER OF BAD SPOTS ALLOWED FOR EACH DRIVE, BOTH READING
FROM THE LAST TRACK AND ENTERING FROM KEYBOARD, IS 252..

THE MANUALLY ENTERED BAD SECTORS ARE NOT RECORDED TO THE BAD SECTOR
FILE OF THE PACK_CURRENT UNDER TESTING. IF IT IS DESIRED TO RECORD
THE BAD SECTORS TO THE BAD SECTOR FILE, USE THE FORMAT PROGRAM
CZRML=-. (STARTING AT LOCATION 204)

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
Slé(g&RagDCWITIm 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, EM5, 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 (RMAS=0)
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EM2

EM3

EMS

EMS5

EM6

EM10

EM11

Em12

EM13

EM14

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

UNEXPECTED ATTENTION OCCURRED

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

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 RM 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
BE EXERCISED UNTIL THE UNSAFE CONDITION HAS BEEN
CLEARED BY MANUAL INTERVENTION.

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.

SEQ 0022
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EM15

EM20

EM21

EM22

EM23

EM24

EM25

EM26

EM27

EM30

NO RESPONSE TO PORT REQUEST

THE_PROGRAM IS TESTING A DUAL PORT DRIVE WHICH HAS NOT SWITCHED
TO THE REQUESTING PORT WITHIN 10 SECONDS AFTER PORT REQUEST
TO THE DRIVE FROM THE REPORTING PORT.

HEADER CRC ERROR

A HEADER CRC ERROR WAS DETECTED AT THE INDICATED DISK ADDRESS.
THE CONTENTS OF THE HEADER ARE DISPLAYED. THE OPERATION WILL
BE RETRIED 3 TIMES.

DATA CHECK ('DCK') ERROR

A DATA CHECK ERROR WAS DETECTED AT THE INDICATED SECTOR.
THE FULL RETRY SEQUENCE (INCLUDING OFFSET) WILL BE INITIATED
;gﬂsg?ﬁ SECTOR IN ERROR IF THE ECC HARD ERROR ('ECH) BIT

WRITE CHECK ERROR = DATA CHECK ('DCK') SET

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

WRITE CHECK ERROR - DATA CHECK ('DCK') NOT SET

A WRITE CHECK ERROR OCCURRED AND 'DCK' WAS NOT SET. THE
WORDS WHICH CAUSED THE ERROR ARE DISPLAYED IN THE ERROR
MESSAGE. THE OPERATION WILL BE RETRIED 3 TIMES.

HEADER READ ERROR - "FMT' BIT DROPPED

A WRITE DATA, WRITE CHECK DATA, OR A READ DATA WAS BEING
PERFORMED AND A 'FMT' ERROR OCCURRED. THE PROGRAM RE-READ THE
HEADER OF THE ERROR SECTOR AND THE 'HCRC' BIT WAS SET.. THE
CONTENTS OF THE HEADER ARE DISPLAYED. THE CPERATION WILL

BE RETRIED 3 TIMES.

HEADER READ ERROR - HEADER COMPARE ('HCE') ERROR

SIMILAR TO EM24, EXCEPT THAT THE 'HCE' ERROR BIT WAS
SET INITIALLY. THE OPERATION WILL BE RETRIED 3 TIMES.

FORMAT ERROR ('FER')

FORMAT ERROR OCCURRED. WHEN THE HEADER WAS RE-READ, THE
'"HCRC® BIT WAS NOT SET. THE CONTENTS OF THE HEADER ARE
DISPLAYED. THE OPERATION WILL BE RETRIED 3 TIMES.
HEADER COMPARE ('HCE') ERROR

SIMILAR TO EM26 EXCEPT THAT THE "HCE' BIT WAS SET INITIALLY.
THE OPERATION WILL BE RETRIED 3 TIMES.

MISCELLANEOUS DRIVE ERROR

SEQ 0023
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EM31

EM32

EM33

EM34

EM35

EM36

EM40

EM41T

EM42

EM43

EM&S

THIS MESSAGE IS GIVEN FOR THE FOLLOWING ERROR BITS:
'AOE', "RMR', 'ILF', CR 'ILR'

OPERATION INCOMPLETE ('OPI') ERROR

ggc%ERATICN INCOMPLETE ERROR OCCURRED AT THE INDICATED

DRIVE TIMING ('DTE') ERROR

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

PARITY ('PAR') ERROR AFTER OPERATIUn 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

fol&iégE OPERATION WAS ATTEMPTED BUT THE DRIVE WAS WRITE

RH11 OR UNIBUS TRANSFER ERROR

'TRE' IS SET IN THE RH11 CONTROL REGISTER AND NO DR]VE
ERROR HAS OCCURRED. THE OPERATION WILL BE RETRIED 3

TIMES IF THE ERROR WAS CAUSED BY °'DLT', 'UPE', 'MXF',

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 RM11

SEQ 0024
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Fal

THE OPERATION COMPLETED NORMALLY; HOWEVER, THE PROGRAM
;m"ﬂﬂggl; ERROR BITS IN THE RM SET OR ERROR BITS IN

EM4S ECC LOGIC FAILURE
THE _CONTENTS OF EITHER THE ECC POSITION REGISTER (RMEC1)
OR THE CONTENTS OF ECC PATTERN REGISTER (RMEC2) ARE NOT
VALID. THE POSITION REGISTER IS EITHER A 0 OR > 040066
OR THE PATTERN REGISTER CONTAINS ZEROS.

EM4L6 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 COUNT REGISTER.

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

EMS51 NOT USED

EM&0 DEVICE UNSAFE

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

DETAIL ERROR LINES
THE LINE NUMBERS GIVEN BELOW ARE FOR REFERENCE ONLY.
LINE 1

HH:MM:SS

*HH:MM:SS' IS THE TIME SINCE THE PROGRAM WAS STARTED.
(HOURS, MINUTES, SECONDS)

LINE 2

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

UNLOAD = UNLOAD (OCTAL 3)

SEEK - SEEK (OCTAL 5)

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

SEQ 0025
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RTC = RETURN TO CENTERLINE (OCTAL 17)
READIN = READIN PRESET (OCTAL 21)

PACK = PACK ACKNOWLEDGE (OCTAL 23)

SEARCH = SEARCH (OCTAL 31)

GETREG = GET REGISTERS (OCTAL 41)

SETFMT = SET FORMAT (ECI OR HCI) (OCTAL 43)
SELDRV = SELECT DRIVE (OCTAL 45)

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 RH/RM REGISTERS IN_TWO GROUPS:

RMCS1,RMCS2 ,RMDS1,RMERT ,RMER2 ,RMER3 ,RMEC1, & RMEC2 FORM THE FIRST
GROUP; ALL THE OTHER REGISTERS ARE IN THE SECOND GROUP.
é;sgﬁggs ;S SET, ONLY THE REGISTERS IN THE FIRST GROUP WILL BE

THE ABOVE LINE WILL BE TYPED IF THE ERROR OCCURRED DUKING
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 RM REGISTERS. THE
CONTENTS OF THIS WORD IDENTIFY HOW THE ERROR WAS PROCESSED BY THE
2]; 'I:)g'{l\.lgulsiMDLER ROUTINE. THE BITS IN THIS WORD ARE ENCODED

BIT # MEANING IF BIT IS '1°
15 ERROR OCCURRED
DONE (BIT07=0), BITS 14=9, 2, 1 SPECIFY TYPE
DONE (BITO7=1), BITS 6=3 SPECIFY TYPE
14 DRIVE IS OFFLINE
12 PERSISTENT UNSAFE CONDITION EXISTS
1 UNCORRECTABLE PARITY ERROR OCCURRED
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

SEQ 0026
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‘;}; 6 DATA ERROR OCCURRED DURING THE TRANSFER
1314 5 ERROR OCCURRED WHILE SEARCHING FOR THE *TRANSFER'
}g}g SECTOR OR DURING RECALIBRATE OR OFFSET COMMANDS
1&}; 4 CORRECTABLE UNSAFE CONDITION OCCURRED
1319 DRIVE ERROR OCCURRED THAT CAUSED AN AUTOMATIC
}335? Kt CAL IBRATE SEQUENCE

}sssg 2 PORT REQUEST TIMEOUT

}%23'5 NON-EXISTENT DRIVE REQUESTED

1326 LINE 3

1328

%233 ERROR AT CXXX TYY SZZ PREV ADDR = CUUU TVV SWW

1331 THE ACTUAL ADDRESS OF THE ERROR SECTOR AND THE PREVIOUS

1332 DISK ADDRESS ARE GIVEN IN THIS LINE. CYLINDER. TRACK, &

g;{ SECTOR ADDRESSES ARE IN DECIMAL.

1335 LINE &

1’%3 PRESENT ADDR = CXXX TYY SZZ PREV ADDR = CUWU TVV SWW

1340 THIS LINE IDENTIFIES THE ADDRESS WHEN THE ERROR WAS DETECTED:
1341 . THE PREVIOUS ADDRESS IS ALSO GIVEN. CYLINDER, TRACK, & SECTOR
&45 ADDRESSES ARE GIVEN IN DECIMAL.

1344, LINE §

1345 e

1346

1'3325 START CYL = XXX END CYL = YYY

1349 THIS LINE IDENTIFIES THE STARTING CYLINDER OR A SEEK (IMPLIED)
1350 AND THE DESTINATION CYLINDER. CYLINDER ADDRESSES ARE IN

1351 DECIMAL .

1352

1353 LINE 6

1355

}ggg START CYL = XXX END CYL = YYY ACTUAL CYL = 222

1358 THIS LINE IDENTIFIES THE STARTING CYLINDER OF AN IMPLIED SEEK,
1359 THE DESTINATION CYLINDER, AND THE CYLINDER THE DISK ACTUALLY
:% STOPPED AT. CYLINDER ADDRESSES ARE IN DECIMAL.

1362 LINE 7

1363 commnee

1364

!3322 RMBA = XXXX RMWC = YYYY

1367 THIS LINE GIVES THE CONTENTS OF THE RM11 BUFFER ADDRESS

1368 REGISTER AND THE RH11 WORD COUNT REGISTER. THIS LINE 1S

SEQ 0027
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NOT PRINTED IF Sw<05> IS NOT SET.

START CYL = XXX START TRK = YY START SECTOR = 27

THIS LINE IDENTIFIES THE STARTING DISK ADDRESS OF THE PRESENT
OPERATION. CYLINDER, TRACK, AND SECTOR VALUES ARE DECIMAL.

RMDA = XXXX RMCA = YYYY

THIS LINE GIVES THE CONTENTS OF THE RM TRACK AND SECTOR
ADDRESS REGISTER AND THE CONTENTS OF THE DESIRED CYLINDER
glE)?RESS REGISTER. THIS LINE IS NOT PRINTED IF Sw<05> IS NOT

LINE 10

BUFFER ADDR = XXXX SIZE = YYYY ACTUAL NUMBR WRDS XFRD = 2222

THIS LINE GIVES THE STARTING ADDRESS OF THE BUFFER USED FOR THE
CURRENT DATA TRANSFER OPERATION, ITS SIZE, AND THE ACTUAL NUMBER
OF WORD TRANSFERED. THE STARTING ADDRESS OF THE BUFFER IS IN
OCTAL, THE SIZE AND WORD TRANSFERED VALUE ARE IN DECIMAL.

LINE M

GOOD DATA = XXXX BAD DATA = YYYY SECT POS = 222

THIS LINE GIVES THE GOOD DATA, THE ACTUAL DATA FROM THE DISK,
AND THE LOCATION IN THE SECTOR OF THE ACTUAL DATA. THE SECTOR
POSITION IS IN DECIMAL.

LINE 12

HEADER CONTENTS OF ERROR SECTOR = XXXX XXXX XXXX XXXX

THIS LINE GIVES THE CONTENTS OF THE HEADER OF THE SECTOR WHICH
GAVE THE ERROR.

LINE 13

RMECT = XXXX RMEC2 = YYYY

THIS LINE WILL BE PRINTED AFTER A SUCESSFUL RETRY OF A SECTOR
WHICH BECAME ECC CORRECTABLE DURING RETRY.

SEQ 0028
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ECC CORRECTABLE WITHOUT OFFSET

THE SECTOR IN ERROR IS ECC CORRECTABLE; NO RETRY ATTEMPTS ARE
NECESSARY,

LINE 15

READ CORRECTLY AT (NEG OR POS) OFFSET

THE SECTOR IN ERROR WAS READ WITHOUT ERROR AT THE INDICATED
OFFSET VALUE.

LINE 16

ECC CORRECTABLE AT (NEG OR POS) OFFSET

6?ESE$CTOP IN ERROR BECAME ECC CORRECTABLE AT THE INDICATED

LINE 17

CORRECTED ON X RETRY :

;?;EgggRATION WAS PERFORMED ERROR FREE ON THE INDICATED RETRY

LINE 18

UNCORRECTABLE AFTER X RETRIES .

THE OPERATION COULD 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 RH/RM REGISTERS WILL ALSO BE
PRINTED (SEE LINE 2).

LINE 20

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

SEQ 0029
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TOTAL COMPARE ERRORS = XXXX

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

LINE 22

THE DATA COMPARED 0K

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

€CC 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

RETRY. *XXX' IS THE WORD OFFSET VALUE FROM 'RMEC1' AND IS IN
DECIMAL.

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

THE DATA ERROR WAS NOT IN DATA TRANSFERED TO MEMORY.

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: 2727

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

SEQ 0030
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8.1

'ORDERS' IS THE TOTAL NUMBER OF COMMANDS GIVEN TO THE DRIVE
WHICH REPORTED THE ERROR.

'ERRORS IS THE TOTAL ERROR COUNT FOR THE DRIVE AND INCLUDES
EVERY ERROR DETECTED, REGARDLESS OF TYPE.

'WRDS XFR' IS THE TOTAL NUMBER OF WORDS WRITTEN AND READ BY
THE DRIVE.

'WRDS READ' IS THE TOTAL NUMBER OF WORD READ BY THE DRIVE.
LINE 28

ORDERS: WWWW TOTAL SEEKS: XXX TOTAL POS ERR = YYY TOTAL SKI ERR = ?
THIS IS THE LAST LINE PRINTED FOR ALL POSITIONING TYPE ERRORS.

'ORDERS' IS THE TOTAL NUMBER OF ORDERS GIVEN TO THE DRIVE WHICH
REPORTED THE ERROR.

"TOTAL SEEKS' 1S THE TOTAL NUMBER OF SEEK OPERATIONS PERFORMED
BY THE DRIVE.

"TOTAL SKI ERR' IS THE TOTAL NUMBER OF °*SKI' ERRORS
SIGNALED BY THE DRIVE.

PROGRAM DESCRIPTION

PROGRAM OPERATION

WHEN THE PROGRAM IS STARTED, PROVIDING APT TTY ENABLE BIT IS SET
OR DIAGNOSTIC LOADED BY OTHER THAN APT SCRIPT MODE, ALL TABLES AND
PARAMETERS ARE CLEARED OR INITIALIZED. THE PARAMETERS WHICH ARE
UNDER OPERATOR TTY ENTRY CONTROL ARE CHECKED FOR VALIDITY AND
CONSISTENCY. RH11 INTERRUPT ENABLE ('IE') IS SET, TTY KEYBOARD
INTERRUPT ENABLE IS SET, AND THE KW11-L OR KW11-P CLOCK IS STARTED.
WHEN THESE ACTIONS HAVE BEEN COMPLETED, THE PROGRAM TYPES OUT
él:R?g?NgR(IJNUALIZE COMPLETE'. COMMAND ENTRIES WILL NOW BE ACCEPTED

THE PROGRAM SCANS ITS INTERNAL ASSIGNMENT TABLES, LOOKING FOR:

1) DRIVES TO ASSIGN/DEASSIGN
2) PERFORMANCE SUMMARY TYPEOUT REQUESTS
v 3) DRIVES REQUIRING COMMAND INITIATION, BUFFER ASSIGNEMENT,
OR PARAMETER SELECTION.
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 RM05/3/2, AND IS ONLINE. THE ASSIGNMENT ROUTINE

SEQ 0031
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THEN ISSUES A 'READIN PRESET' INSTRUCTION, SETS °‘FMT16', AND ISSUES
A 'RECALIBRATE' INSTRUCTION.

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

PERFORM THE OPERATION, THE PROGRAM ISSUES A SEARCH INSTRUCTION

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 (RMLA) 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
NOT 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 CONSISTENT 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 - EM60
DRIVE TIMING ERROR - EM32

SEQ 0032
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8.2

DATA CHECK ERROR = EM21

WRITE CHECK WITH DCK SET - EM22

HEADER CRC ERRORS = EM20

FORMAT ERRORS = EM24, EM26

HEADER COMPARE ERRORS - EM25, EM27
PROGRAM DETECTED POSITIONING ERROR - EMS1
SEEK_INCOMPLETE OR OFF CYLINDER ERROR - EMS0
WRITE CHECK WITHOUT 'DCK' SET - EM23
RH11 OR UNIBUS TRANSFER ERROR - EM40
'OPI' ERROR = EM31

'PAR' ERROR - EM33

'WCF* ERROR = EM34

'IAE' ERROR = EM35

'WLE' ERROR = EM36

MISCELLANEOUS DRIVE ERROR - EM30

C. ERRORS NOT FLAGGED BY THE HARDWARE ERROR DETECTION LOGIC.

BUS ADDRESS OR WORD COUNT INCORRECT - EM41

DATA COMPARE ERRORS = NU DRIVE ERROR DETECTED - EM&42

CAN'T MATCH DATA READ WITH A PATTERN - EM43

ERROR BIT(S) SET, BUT NO ERROR SIGNALED BY THE RH11 - EM44
ECC LOGIC FAILURE = EM4S

BUS ADDRESS OR WORD COUNT NOT CONSISTENT - EM46

DUAL PORT OPERATION

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 EXERCISER PROGRAM RECEIVES
A REQUEST FOR A DRIVE, THE PROGRAM VERIFIES THAT THE DRIVE IS
ONLINE. THE DRIVE IS SELECTED AND READ THE RMCS1 REGISTER BY

TEST THE 'DVA'’ BIT. :

IF THE DRIVE IS IN NEUTRAL, THIS WILL SEIZE THE DRIVE. if THE
DRIVE IS SEIZED BY THE OTHER PORT, READING ‘'RMDS1* WILL SET

'PORT REQUEST'. THE PROGRW CHECKS °DVA' IN °RMCS1°'. IF THE DRIVE
IS AVAILABLE AS INDICATED BY THE °DVA' BIT, THE COMMAND SEQUENZE
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 10 SECOND TIMER FOR THE DRIVE. IF THE DRIVE HAS

NOT SWITCHED TO THE REQUESTING SYSTEM WITHIN THE 10 SECOND INTERVAL,
THE PROGRAM REPORTS A °"NO RESPONSE TO PORT REQUEST' ERROR. NORMALLY
THIS ERROR MESSAGE 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 IT 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.

SEQ 0033
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8.3

8.4

SEQ 0034

SINGLE PORT DRIVES, DRIVES WHICH

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

AT THE END OF NORMAL ORDER PROCESSING OR AT THE END OF ERROR PROCESSING.
A RELEASE COMMAND ISSUED UNDER THESE CONDITIONS HAS NO FUNCT]ONAL
EFFECT ON THE OPERATION OF THE DRIVE.

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 5 AND 'MAXTRK' IS
IS 2, THEN TRACK ADDRESS SELECTION WILL EXCLUDE TRACKS 3 = 4
gRGg Tf"lE SELECTI(N AND SELECT AN ADDRESS FROM AMONG ADDRESSES

B. THE BUFFER SIZE IS RANDOM SELECTED BETWEEN &4 - AND THE
VALUE IN *SIZE'. THE SIZE SELECTED IS WEIGHTED TO ENSURE
THIS IS NECESSARY AS THE PROGRAM REQUIRES &4 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 PARAMETER 'PATTERN'' ENABLES THE RANDOM PATTERN
SELECTION,IF THIS PARAMETER !S 0;OTHERWISE,THE DATA PATTERN
INDEXED BY THE VALUE 'PATTERN'' IS SELECTED.

D. THE ORDERS ARE SELECTED RANDOMLY. WRITE CHECK DATA AND WRITE
CHECK HEADER & DATA ORDERS ARE PERFORMED ONLY IF THE PREVIOUS
ORDER WAS THE APPROPRIATE DATA ORDER. IF THE 'FORMAT' PARAMETER
1S ZERO, THE PROGRAM WILL NOT SELECT WRITE HEADER & DATA (AND
WRITE CHECK HEADER & DATA) ORDERS. WHEN THE PROGRAM SELECTS
A WRITE HEADER & DATA ORDER, THE BUFFER SIZE IS FORCED TO
258.. THE PROGRAM WILL NOT PERFORM A MULTI-SECTOR FORMAT
WRITE OPERATION.

E. THE FIRST ORDER PERFORMED AFTER A UNIT IS ASSIGNED WITH A
'W', OR "R’ COMMAND IS NOT RANDOMLY SELECTED. THE PARAMETERS
;gg 5251352; OPERATION ARE THE MINIMUM OR STARTING VALUES OF

DATA PATTERNS

THE PROGRAM SELECTS ONE OF THE FOLLOWING DATA PATTERNS TO WRITE
WHEN A WRITE ORDER IS SELECTED. 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
FE’:(T}T‘EISREI?OR' THE PROGRAM MATCHES THE DATA TO ONE OF THE FOLLOWING

PAT 1 PAT 2 PAT 3 PAT 4 PAT S PAT 6 PAT 7 PAT 8
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000001 177776 000000 133331 052525 155554 026455 066666
000003 177776 000000 133331 052525 155554 026455 066666
000007 177770 000000 133331 052525 155554 026455 066666
000017 177760 177777 133331 125252 155554 151322 066666
000037 177740 177777 133331 125252 155554 151322 066666
000077 177700 177777 133331 125252 155554 151322 066666
000177 177600 000000 133331 052525 155554 026455 066666
000377 177400 000000 133331 052525 155554 026455 066666
000777 177000 177777 133331 125252 155554 151322 066666
001777 176000 177777 133331 125252 155554 151322 066666
003777 174000 133331 052525 155554 026455 066666
007777 170000 177777 133331 125252 155554 151322 066666
017777 160000 133331 052525 155554 026455 066666
037777 140000 177777 133331 125252 155554 151322 066666

077777 100000 000000 133331 052525 155554 026455 066666
177777 000000 177777 133331 125252 155554 151322 066666

PAT 9 PAT 10 PAT 11 PAT 12 PAT 13 PAT 14 PAT 15

000001 177776 172666 077777 153333 000000 177777
000002 177775 155555 137777 066667 177777 000000
000004 177773 172666 157777 153333 177777 000000
000010 177767 155555 167777 066667 177777 000000
000020 177757 172666 173777 153333 177777 000000
000040 177737 155555 175777 066667 177777 000000
000100 177677 172666 176777 153333 177777 000000
000200 177577 155555 177377 066667 177777 000000
000400 177377 172666 177577 153333 177777 000000
001000 176777 155555 177677 066667 177777 000000
002000 175777 172666 177737 153333 177777 000000
004000 173777 155555 177757 066667 177777 000000
010000 167777 172666 177767 153333 177777 000000
020000 157777 155555 177773 066667 177777 000000
040000 137777 172666 177775 153333 177777 000000
100000 077777 155555 177776 066667 177777 000000

RH/RM DRIVER

THIS POCUMENT IS THE USER'S GUIDE FOR THE RH/RM DRIVER.
TO INITIALIZE THE DRIVER:

JSR PC.RMINIT
RE TURN

UPON RETURN YOU MUST EXAMINE THE ‘DRVSTA'' TABLE TO DETERMINE
THE DRIVES THAT ARE ONLINE FOR TESTING. THE 'DRVSTA' TABLE IS
EIGHT BYTES; ONE BYTE PER DRIVE. THE STATE OF EACH DRIVE WILL
BE INDICATED AS FOLLOWS:

DRVSTA DRIVE STATE

>0 ONL INE

SEQ 0035
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=0 OFFLI
IS NO
NONE

<0 UNSAF

-

DRIVE

AN RM05/3/2, OR
STENT DRIVE

THE DRIVE TYPE IS DEFINED IN AN 8 BYTE LONG TABLE TAGGED ‘DRVTYP'.
THE TABLE CONTAINS ONE BYTE FOR EACH DRIVE AND IS INDEXED BY THE
DRIVE NUMBER. ENTRIES ARE ENCODED AS FOLLOWS:

DRVTYP CONDITION
0 NONEXISTENT DRIVE
o RMO3
5 RMO2
7 RMO5
-1 NOT AN RM05/3/2

THE 'RMINIT' ROUTINE WILL DO A READIN PRESET AND WILL SET FMT16.
AFTER THE DRIVER HAS BEEN INITIALIZED, IT IS CALLED USING THE

FOLLOWING SEQUENCE.

CALL:
JSR RO,RMO5
PNTDPB
RETURN1
RETURNZ

*DPB (DATA PARAMETER BLOCK)

PNTDPB: .BYTE
.BYTE
.BYTE
. WORD
-WORD

.BYTE
.BYTE

.WORD
.WORD

OO O O OO0OO0O0O0O

;MAKE THE CALL

;ADDRESS OF DPB+

JRETURN IF QUEUE IS FULL
;RETURN IF REQUEST IS IN
;QUEUE OR THERE IS AN
;ERROR CONDITION

(0) DRIVE NUMBER
(1) OFFSET VALUE OR FMT16, ECT, AND HCI
(2) COMMAND

(3) PSEL AND A17 AND A16

(4) WORD COUNT (MUST BE NEG.)
(6) BUFFER ADDRESS OR
REGISTER TABLE POINTER

(10) SECTOR ADDRESS OR

FIRST REG. INDEX

(11) TRACK ADDRESS OR

LAST REG. INDEX

(12) CYLINDER ADDRESS

(14) ERROR TABLE POINTER
;POINTS TO THE FIRST OF TWENTY
;LOCATIONS OF WHERE THE DRIVER
;1S TO STORE THE RH/RM
;REGISTERS ON AN ERROR. IF LEFT
:ZERO REGISTERS ARE NOT SAVED.
:(16) STATUS/ERROR INDICATOR
;BIT15=1=>ERROR OCCURRED
:BIT07=1=>DONE

;BIT14-BIT09 AND BIT06-B1T03

; INDICATE TYPE OF ERROR

SEQ 0036
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9.4 THE DRIVER PROVIDES A SOF TWARE TIMEOUT CAPABILITY,
TO UTILIZE THIS CAPABILITY YOU MUST SUPPLY THE ‘RM TIMER'® ROUTINE
WITH THE ELAPSED TIME IN THE FOLLOWING MANNER:

MOV #16.,~(SP) ;16 MILLISECONDS BETWEEN
s CLOCK _TICKS
JSR PC.RMTMR ;CALL THE TIMER ROUTINE

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

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

9.4.1 EXAMPLE - WRITE 1000. WORDS

1%: JSR RO,RMOS sCALL THE DRIVER
WRTDPB ;DP8 ADDRESS
BR 1% sWAIT FOR QUEUE IF FULL
2%: ;g; ggTDPBHé JWAIT FOR COMMAND TO COMPLETE
BMI ERROR1 ;ERROR OCCURRED
WRTDPB: .BYTE 5 ;DRIVE #5
sBYTE 0 H
BYTE 161 sWRITE COMMAND
BYTE O 3
.WORD -1000. sWORD COUNT
.WORD WRTBUF ;BUFFER ADDRESS
.BYTE 3 ;SECTOR
.BYTE 5 ; TRACK
.WORD 400 sCYLINDER
.WORD ERRTBS ;ERROR TABLE
WORD O sSTATUS/ERROR INDICATOR
ALTERNATE DPB SETUP
WRTDPB: .WORD S ;THIS SETUP ACHIEVED
.WORD WRITE JEVERYTHING THE
.WORD ~=1000. ;ABOVE TABLE DID, BUT
.g(v)?g WRTBUF JIN A CLEANER FORMAT

3,5
.WORD  400,ERRTBS,0
9.5 RH/RM REGISTERS

MNEMONIC INDEX
RMCS1 0
RMW( 2
RMBA 4
RMDA )

SEQ 0037
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RMCS2
RMDS
RMER1
RMAS

RMLA
RMDB
RMMR1
RMDT
RMSN
RMOF
RMDC
RMHR
RMMR?2
RMERZ2
RMEC1
RMEC2

COMMANDS PERFORMED BY THE DRIVER

COMMAND

NO OPERATION
UNLOAD

SEEK

RECALIRATE

DRIVE CLEAR

RELEASE .
OFFSET

RETURN TO CENTER
READIN PRESET

PACK ACKNOWLEDGE
SEARCH

GET REGISTER(S)

SET FORMAT

SELECT DRIVE

WRITE CHECK DATA
WRITE CHK HEADER & DATA
WRITE DATA

WRITE HEADER & DATA
READ DATA

READ HEADER & DATA

HOUSEKEEPING
POSITIONING
DATA TRANSFER

»nwov2
nnnn

DPB STATUS/ERROR INDICATOR WORD

SEQ 0038

CODE COMMAND TYPE

03

NNONONNWN S S ANIN) = = b
OO0 0oCuVLwLLVLIVZZVIV22TVV22

SPECIAL PROVIDED BY THE DRIVER

THIS INDICATOR WILL INFORM THE USER OF THE RESULTS OF THE REQUEST.
THIS IS ACCOMPLISHED BY SETTING VARIES BITS OF THE INDICATOR TO

A mE .

BIT NO. MEANING IF ON A """

—— - ——— -
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SEQ 0039
1996
1997 15 ERROR _OCCURRED
1998 DONE (BIT07=0); BITS 14-10 SPECIFIES TYPE
% DONE (BITO7=1); BITS 06-03 SPECIFIES TYPE
2001 14(1) USER MADE A REQUEST FOR A FUNCTION TO BE
2288% PERFORMED ON AN OFFLINE OR UNSAFE DRIVE
2004 13(1) USER MADE A REQUEST FOR A FUNCTION
2005 TO BE PERFORMED ON A DRIVE THAT HAS AN
2002‘0067 UNLOAD REQUEST IN QUEUE.
2008 12(2) PERSISTENT UNSAFE CONDITION EXIST.
%8}? 11(2) UNCORRECTABLE PARITY ERROR OCCURRED
2012 10(2) (4) FATAL PARITY ERROR. A MASSBUS CLEAR WAS
2013 PERFORMED, ALL QUEUES WERE EMPTIED, AND
228}; ALL DRVACT'S SET TO THE IDLE STATE
S?J}(?’ 9(3) (4) SOF TWARE TIMEOUT OCCURRED ON THIS DRIVE
22813 8(4) SOFTWARE TIMEOUT OCCURRED ON ANOTHER DRIVE
228%? 7 . DONE
228%§ 6(2) ERROR OCCURRED DURING AN 1/0 OPERATION
2024 5(2) ERROR OCCURRED DURING AN OPERATION
22852 OTHER THAN 1/0.
228%; 4(2) ~ CORRECTABLE UNSAFE CONDITION OCCURRED
2029 3(2) DRIVE ERROR OCCURRED THAT CAUSED AN
228?1) AUTOMATIC "RECALIBRATE'' SEQUENCE
2032 2 PORT REQUEST TIMEOUT. THE DRIVER REQUESTED
2033 THE DRIVE BUT THE OPPOSITE PORT DID NOT
228?50 RELEASE THE DRIVE WITHIN 20 SECONDS.
2036 1 NON-EXISTENT DRIVE REQUESTED. USER MADE
22833; s A REQUEST FOR A NON-EXISTENT DRIVE.
2039 (1) => REQUEST WASN'T PUT IN QUEUE. (RH/RM
2%(1) REGISTERS WERE NOT SAVED)
2042 (2) => REQUEST QUEUE HAS BEEN EMPTIED. THE DRIVER
2043 ISSUED A "DRIVE CLEAR'' TO THE DRIVE.
2044 NOTE: ALL RH/RM REGISTERS ARE SAVED
2045 AS PER DPB+14 BEFORE THE ‘DRIVE CLEAR''.
2047 (3) = REQUEST QUEUE HAS BEEN EMPTIED. THE
2048 DRIVER ISSUED A MASSBUS INIT. ALL
2049 "RH/RM REGISTERS FOR THE DRIVE WERE
2282(1) SAVED AS PER DPB+14 BEFORE THE INIT.
2052 (4) => A "RECALIBRATE'® SHOULD BE ISSUED
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SEQ 0040
22832 BEFORE ANY OTHER COMMAND.
22822 ; 9.8 ERROR CALLS MADE BY THE DRIVER.
ggg; THERE ARE A FEW ERRORS THAT CAN OCCUR THAT CAN NOT BE INDICATED IN A DPS.
2059 WHEN THIS TYPE OF ERROR IS DETECTED BY THE DRIVER IT WILL MAKE
2060 AN ERROR CALL OF THE FORM "'ERROR N'‘, WHERE ‘N'' IS THE ERROR
228‘65 NUMBER AND THE ERROR WILL BE AN EMT INSTRUCTION.
2063
2064 N TYPE DATA AVAILABLE
ms - - - e -
2066
2067 1 RH70 INTERRUPT *R4= RMCS1'S ADDRESS
20620689 OCCURRED (RHAS=0)
2070 2 UNEXPECTED ATTENT!ON R1= DRIVE NUMBER
2071 OCCURRED R3= ATA BIT
2072 *R4= RMCS1'S ADDRESS
2073 RS= (RMAS)
2074 RMERRS =RMDS
2075 RMERRS +2=RMER1
2076 RMERRS +4 =RMER?2
%;g RMERRS +6=RMMR2
2079 3 MASSBUS PARITY RD.ADR= ADDRESS OF REG. READ
2283? ERROR (MCPE=1) RD.WRD= WORD READ
2082 4 MASSBUS PARITY WRT.AD= ADDRESS OF REG. WRi =N
2083 ERROR (PAR=1) WRT.WD= WORD WRITTEN
20820845 RD.WRD= WORD READ BACK
2086 5 ADDRESS PLUG CHANGE R1= DRIVE NUMBER
2087 BIT SET ('OPE' ERROR) R3= ATA BIT
2088 . *R4= RMCS1'S ADDRESS
2089 RS= (RMAS)
2090 RMERRS =RMDS
2091 RMERRS +2=RMER
2092 RMERRS +4=RMER?
2093 RMERRS +6=RMMR?
2095 * THIS IS THE ACTUAL UNIBUS ADDRESS (176700)

2057
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SEQ 0041
;PROGRAM REVISION #001

.TITLE CZRMUAD RM05/3/2 PERF EXER
;*COPYRIGHT (C) 1980

;*DIGITAL EQUIPMENT CORP.
'HAYMRD MASS. 01754

'PROGRM BY MIKE LEAVITY

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

SBYTL OPERATIONAL SWITCH SETTINGS
SWITCH USE

15 HALT ON ERROR
13 INHIBIT ERROR TYPEOUTS
1 BELL ON ERROR
DISPLAY ALL DATA COMPARE ERRORS
DON'T CHANGE PARAMETERS (LOOP ON PRESENT VALUES)
A. PARTIAL REGISTER DISPLAY IF ERROR
B. NO ECC CORRECTION RESULTS DISPLAYED IF ERROR
A. DO NOT CHECK FOR MAXIMUM ERROR COUNTS
B. DO NOT DROP DRIVE AT END OF TESi
A. DISPLAY ERROR SECTOR IF ‘'DCK*, "DTE', OR "WCF*® ERROR
B. DISPLAY SECTOR IF *DCK' ERR UNCORRECTABLE AFTER
28TH RETRY
C. IF DATA COMPARE ERROR & SWO7 SET, DISPLAY
REMAINDER OF BUFFER

W & nOANO

W B 0 B, N NN N N N N, N,
LA R BN B BN O BN N B B B N N B N B N N I A

2 A. DO NOT TYPE UNIT STATUS AT PROGRAM START

B. DO NOT TYPE PERFORMANCE REPORT AFTER SPECIFIED TIME
1 INHIBIT DATA COMPARSION AFTER READ ORDERS
0 READ ONLY MODE

.SBTTL BASIC DEFINITIONS
;*INITIAL ﬁ%ess OF THE STACK POINTER *** 1100 ww=

STACK =

ERROR = EMT ;:BASIC DEFINITION OF ERROR CALL
SCOPE = JOT ;:BASIC DEFINITION OF SCOPE CALL

s *MISCELLANEOUS DEF INITIONS

HT =11 ::CODE FOR HORIZONTAL TAB

LF =12 ;. CODE FOR LINE FEED

CR =15 ::CODE FOR CARRIAGE RETURN

CRLF = 200 ::CODE _FOR CARRIAGE RETURN-LINE FEED
:gu—Ps = 177776 : :PROCESSOR STATUS WORD

STKLMT = 177774 :.‘STACK LIMIT REGISTER

PIRQ = 177772 :PROGRAM INTERRUPT REQUEST REGISTER
DSWR = 177570 ; HARDWARE SWITCH REGISTER

DDISP = 177570 ; HARDWARE DISPLAY REGISTER

: *GENERAL PURPOSE REGISTER DEF INITIONS

R0 = 20 : ;GENERAL REGISTER

R1 = : ;GENERAL REGISTER

—
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-] I s sGENERAL REGISTER
q s 3 ; sGENERAL REGISTER
R4 = % s ;GENERAL REGISTER
RS = IS : ;GENERAL REGISTER
R6 = %6 ;;GENERAL REGISTER
R7 = X7 ; ;GENERAL REGISTER
e = %6 ::STACK POINTER

PC s 37 ; ;PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS

PRO =0 ::PRIORITY LEVEL 0
PR = 40 ::PRIORITY LEVEL 1
PR2 = 100 ;:PRIORITY LEVEL g
PR3 = 140 ssPRIORITY LEVEL
PR4 = 200 ssPRIORITY LEVEL 4
PRS = 240 ;sPRIORITY LEVEL S
PR6& = 300 ::PRIORITY LEVEL 6
PR7 = 340 ;:PRIORITY LEVEL 7
:*"'SWITCH REGISTER'' SWITCH DEFINITIONS
SW15 = 100000

SWi14 = 40000

SW13 = 20000

Sw12 = 10000

Sw11 = 4000

SW10 = 2000

Sw09 = 1000

SW08 = 400

Sw07 = 200

Sw06 = 100

SW0S = 40

SW04 =20

SW03 =10

SwQ?2 =4

SwWO1 =2

Sw00 s 1

SWS=SW09

Sw8=Sw08

SW7=Sw07

SW6=SW06

SW5=Sw05

SWé4=SW04

SW3=Sw03

SW2=Sw0?2

SW1=Sw01

SWO=Sw00

s*DATA BIT DEFINITIONS (BITOO TO BIT1S)
BIT1S = 100000

BIT14 = 40000

BIT13 = 20000

BIT12 = 10000

BIT11 = 4000

BITI0 = 2000

BITO9 = 1000

BITO8 = 400

BITO?7 = 200

SEQ 0042
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BASIC DEF INITIONS

84 000001

07 000010

CZRMUAOD RMOS5/3/2 PERF EXER

BITO6
BITOS
BITO4
BITO3
BITO2
BITO1
BITO0
BIT9=BIT09
BIT8=81708
BIT7=BIT07
BIT6=BITO6
BIT5=BIT0S5
BIT4=BITO4
BIT3=BIT03
BIT2=BIT02
BIT1=BIT01
BITO=BITO0

; *BASIC( 'TPU' TRAP VECTOR ADDRESSES

ERRVE C
RESVEC
TBITVEC
TRTVEC
BPTVEC
JIOTVEC
PWRVE C
EMTVEC
TRAPVE(
TKVEC
TPVEC
PIRQVEC

100

4
2
1
4
2
1

1

240

0
0
0

0

E ¢4
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;:TIME OUT AND OTHER ERRORS
..R;SESYED AND ILLEGAL INSTRUCTIONS
;s TRACE TRAP

: ;BREAKPOINT TRAP (BPT)

;s INPUT/0UTPUT TRAP (IOT) *=SCOPE==
: :POMER FAIL

: ;EMULATOR TRAP (EMT) =+ERROR+*+
::"'TRAP'' TRAP

::TTY KEYBOARD VECTOR

::TTY PRINTER VECTOR

; ;PROGRAM INTERRUPT REQUEST VECTOR

.SBTTL RH11/RH70 REGISTERS
;CONTROL AND STATUS REGISTER 1 (RMCS1)

IE
RDY
Al16
A17
PSEL
MCPE
TRE
350

; INTERRUPT ENABLE (BIT #6)

;READY (BIT #7)

;HIGH ORDER BUS ADDRESS BIT (BIT #8)
sHIGH ORDER BUS ADDRESS BIT (BIT #9)
;PORT SELECT (BIT #10)

sMASSBUSS PARITY ERROR (BIT #13)

s TRANSFER ERROR (BIT #14)

;SPECIAL CONDITION (BIT #15)

;WORD COUNT REGISTER (RMWC)
: (EACH BIT IS CALLED BY BIT NUMBER)

;BUS ADDRESS REGISTER (RMBA)
; (EACH BIT IS CALLED BY BIT NUMBER)

;CONTROL AND STATUS REGISTER 2 (RM(CS2)

Us1
us2
US4
BAI

b PN —a
o

JUNIT SELECT (BIT #0)
:UNIT SELECT (BIT #1)
SUNIT SELECT (BIT #2)
sBUS ADDRESS INCREMENT INHIBIT (BIT #3)

SEQ 0043
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PAT
CLR
IR
OR
MDPE
MXF
PGE
NEM
NED
UPE
WCE
DLT

nnunuwnnnnwnnnnnnnun

n
o

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

.SBTTL RM REGISTERS

;CONTROL AND STATUS 1 REGISTER.

GO
FO
F1
Fe
F3
Fé
DVA

muwnnnnn

* SEQ 0044

sMASSBUS PARITY TEST (BIT #4)
;CLEAR (BIT #5)

: INPUT READY (BIT #6)

;OUTPUT READY (BIT #7)

sMASS BUS PARITY ERROR (BIT #8)
;MISSED TRANSFER ERROR (BIT #9)
;PROGRAM ERROR (BIT #10)

sNON EXISTENT MEMORY (BIT #11)
sNON EXISTENT DRIVE (BIT #12)
;UNIBUS PARITY ERROR (BIT #13)
;WRITE CHECK ERROR (BIT #14)
;DATA LATE (BIT #15)

(#00)

;GO BIT (BIT #0)

;FUNCTION CODE BIT #1
;FUNCTION CODE BIT #2
;FUNCTION CODE BIT #3
sFUNCTION CODE BIT #4
sFUNCTION CODE BIT #5
;DEVICE AVAILABLE (BIT #11)

;DRIVE STATUS REGISTER (RMDS1) (#01)

OFFON
154

100000

;OFFSET ON (BIT #0)

;VOLUME VALID (BIT #6)

;DRIVE READY (BIT #7)

;DRIVE PRESENT (BIT #8)
;PROGRAMABLE (BIT #9)

;LAST SECTOR TRANSFERRED (BIT #10)
;WRITE LOCK (BIT #11)

sMEDIUM ON-LINE (BIT #12)
;POSITIONING OPERATION IN PROGRESS (BIT #13)
;COMPOSITE ERROR (BIT #14)
JATTENTION ACTIVE (BIT #15)

;ERROR REGISTER #01 (RMER1) (#02)

ILF
ILR
RMR
PAR
FER
WCF
ECH
HCE
HCRC
AOE
1AE
WLE
DTE

s ILLEGAL FUNCTION (BIT #0)
;ILLEGAL REGISTER.(BIT #1)
;REGISTER MODIF ICATION REF
;PARITY ERROR (BIT #3)
;FORMAT ERROR (BIT #4)
;WRITE CLOCK FAIL (BIT #5)
;ECC HARD ERROR (BIT #6)
JHEADER COMPARE ERROR (BIT #7)
sHEADER CRC ERROR (BIT #8)
;ADDRESS OVERFLOW ERROR (BIT #9)
s INVALID ADDRESS ERROR (BIT #10)
:WRITE LOCK ERROR (BIT #11)
:DRIVE TIMING ERROR (BIT #12)

USED (BIT #2)

3~
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0PI
UNS
DCK

20000
40000
100000

;OPERATION INCOMPLETE (BIT #13)

;DRIVE UNSAFE (BIT #14)

;DATA CHECK ERROR (BIT 15)
;MAINTAINABILITY REGISTER (RMMR1) (#03)

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

ATO
AT1
AT2
AT3
AT4
ATS
AT6
AT7

N =N -

N — o~
jelelelele
oo

;DEVICE
;DEVICE

0 (BIT #0)
1 (BIT #1)
2 (BIT #2)
5 (BIT #3)
4 (BIT #4)
5 (BIT #5)
6 (BIT #6)
7 (BIT #7)

;DESIRED SECTOR/TRACK ADDRESS REGISTER (RMDA) (#05)

;DRIVFE TYPE REGISTER (RMDT) (#06)

;DRIVE
sDRIVE
sDRIVE
;DRIVE
;DRIVE
;DRIVE
;DRIVE
;DRIVE
:DRIVE
:DRIVE

TYPE NUMBER B
TYPE NUMBER B
TYPE NUMBER B
TYPE NUMBER B
TYPE NUMBER B
TYPE NUMBER B
TYPE NUMBER B
TYPE NUMBER B
TYPE NUMBER B

I
I
I
1
I
1
|
1

L
REQUEST REQUIRED
sMOVING HEAD (BIT #13

;TAPE DRIVE (BIT #14)
sNOT SECTOR ADDRESSED (BIT #15)

;SECTOR
;SECTOR

DTOO =1

pTO1 =2

DT02 = 4

DTO3 = 10

DT04 = 20

DTOS = 40

DTO6 = 100

D107 = 200

DTO8 = 400

DRQ = 4000

MOH = 20000

TAP = 40000

NSA = 100000

:LOOK-AHEAD REGISTER (RMLA) (#07)
SC1 = 100

SC2 = 200

SC04 = 400

SC10 = 1000

$C20 = 2000

;SERIAL NUMBER REGISTER (RMSN) (#10)

; (EACH IS CALLED BY BIT NUMBER)

sOFFSET

OFFDIR
HCI
ECI
FMT16

REGISTER (RMOF) (#11)

1
2000
4000
10000

JOFFSET

COUN
COUN

DIRECTION

T
T
T
T
T
T
T
T
T
E
)

NGO NN NN =

(BIT #11)

;HEADER COMPARE INHIBIT (BIT #10)

sERROR CORRECTION CODE INHIBIT (BIT #11)

; FORMAT

;DESIRED CYLINDER ADDRESS (RMDC) (#12)
: (EACH BIT IS CALLED BY BIT NUMBER)

BIT (BIT #12

SEQ 0045
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RM REGISTERS

000174
000176

000101
000105
000107
000111
000113
00C115
000117
000121
000123
000131
000141
000143
000145
000151
000153
000161
000163
000171
000173

176700
000254

000
000000
000000

H o4
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s CURRENT CYLINDER ADDRESS (RMCC) (#13)
; (REGISTER CURRENTLY NOT USED)

;RM ERROR REGISTER #02 (RMER2) (#15)

OPE =10

DvC = 200

LBC = 2000

LSC = 4000

IVC = 10000

DPE = 20000

SK1 = 40000 sSEEK INCOMPLETE (BIT #14)

;ECC POSITION REGISTER (RMEC1) (#16)
; (EACH BIT IS CALLED BY BIT NUMBER)

;ECC PATTERN REGISTER (RMEC2) (#17)
; (EACH BIT IS CALLED BY BIT NUMBER)

.SBTTL RM DRIVER COMMANDS

RNOP =101 +NO OPERATION

SEEK = 105 : SEEK

RECAL = 107 sRECALIBRATE

DRVCLR = 111 ;DRIVE CLEAR

RELSE = 113 sRELEASE

OFFSET = 115 ;OFFSET

RTC =117 ;RETURN TO CENTER LINE
READIN = 121 ;READ IN PRESET

ACK = 123 ;PACK ACKNOWLEDGE
SEARCH = 131 : SEARCH

GETREG = 141 :GET REGISTERS

SETFMT = 143 ;SET FORMAT (& ECI OR HCI)
SELDRV = 145 s SELECT DRIVE

WCKD = 151 ;WRITE CHECK DATA
WCKHD = 153 ;WRITE CHECK HEADER & DATA
WRTDAT = 161 ;WRITE DATA

WRTHD = 163 ;WRITE HEADER & DATA
RDDAT = 171 sREAD DATA

RDHD =173 ;READ HEADER & DATA
ABASE = 176700

AVECT1 = 254

.SBTTL TRAP CATCHER

.=0
s*ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A ‘'.+2 HALT"
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:'LOCATION194C0NTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: .WORD 0 ; :SOFTWARE DISPLAY REGISTER
SWREG:  .WORD 0 . SOFTWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)

SEQ 0046
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STARTING ADDRESS(ES) SEQ 0047
000200 000137 003636 JMP A¥START ;:JUMP TO STARTING ADDRESS OF PROGRAM
§§§|9) 000204 000137 003626 JMP A#START ;CHANGE THE RH ADDRESS
272 .SBTTL ACT11 HOOKS

A A A AR A A R A A AR AR AR AR AR R AR R AR AR AR AR R AR RR

HOOKS REQUIRED BY A(CT11

000210 $SVPC=. :SAVE PC
000046 =46
000046 8383?3 segng ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 (40000 WORD 40000 ::2)SET LOC.52 TO 40000
g 000210 "=$SVPC ::"RESTORE PC
274 001100 .=1100
275 "SBTTL APT PARAMETER BLOCK
t*.t'..t'ti.t"ﬁ*"t'ﬁ""'iiIit.iiﬁ.'it'tt*t.'.'tt't.."lt"'.
“SET LOCATIONS 26 AND 44 AS REQUIRED FOR APT
'.ﬁit*.ﬁttt*.**t't'ﬁ.t."'*""*t‘*ﬁ*ﬁ*'ﬁ"ﬁ.ﬁt.t...it'ttt'.'t..ﬁ
001100 .$X=.  ::SAVE CURRENT LOCATION
000024 =24~ ::SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 200 :2FOR APT START UP
000044 =44  -:POINT TO APT INDIRECT ADDRESS PNTR.
000044 001100 $APTHDR ::POINT TO APT HEADER BLOCK
001100 .=.8X  :-RESET LOCATION COUNTER
.‘"t*ttt.*.ﬁ'.*'.'ﬁ!"*'Q"tﬁ.***ﬁi.*.ﬁ*tiit‘*iiﬁt'i'ﬁfﬂ'ttt't.'
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