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THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
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TERMS OF SUCH LICENSE.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE
USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1980,1981 DIGITAL EQUIPMENT CORPORATION

SEQ 0001



£ 3
- (ZRMTBO RMOS5/3/2 DR CMPT TST MACRO v04.00 4-APR-81 18:12:15 PAGE 2

| SEQ 0002
5 1 CONTENTS
| I IS e e e i, ea——
. 3
45. 1.0 ABSTRACT
| : 2.0 HARDWARE REQUIREMENTS
g 3.0 PRELIMINARY PROGRAM REQUIREMENTS
}? 4.0 GENERAL PROGRAM CONSIDERATIONS
12 4.1 SYSMAC
13 4.2 XXDP
14 4.3 ACT
15 4.4 APT
16 4.5 DUAL-ACCESS
17 4.6 MEMORY MANAGEMENT
18 4.7 MEMORY PARITY OPTION
19 4.8 BAD SECTORS
S? 4.9 EXECUTION TIME
gg 5.0 PROGRAM LOAD MEDIA
sg 6.0 PROGRAM OPTIONS
26 6.1 STARTING ADDRESSES
27 6.2 °'SOFTWARE' SWITCH REGISTER
Sg 6.3 OPERATIONAL SWITCH SETTINGS
gg 7.0 RUNNING THE PROGRAM
gg 8.0 OPERATIONAL DIALOGUE
34 8.1 DIALOGUE FOR ADDRESS 200 START
35 8.2 DIALOGUE FOR ADDRESS 204 START
3% 8.3 DIALOGUE FOR ADDRESS 210 START
37 8.4 PASS 1 DIALOGUE
gg 8.5 PASS 2 DIALOGUE
29 9.0 DESCRIPTION OF TESTS
42 9.1 DESCRIPTION OF PASS 1 TESTS
22 9.2 DESCRIPTION OF PASS 2 TESTS
22 10.0 PRINTOUT OF TEST RESULTS
zg | 10.1 OVERWRITE AND DRIVE COMPATIBILITY DATA TEST RESULTS
gg 11.0 ERROR REPORTING
51 | 11.1 COMMON ERRORS
52 11.2 ERROR HANDL ING
gz 11.3 ERROR PRINTOUT EXAMPLE
gg 12.0 TABLE DESCRIPTIONS

57 12.1 TABLE A - BASIC READ/WRITE TEST SECTORS




(ZRMTBO RMOS/3/2 DR (MPT TST

D 1
MACRO v04.00 4A-APR-B1 18:12:15 PAGE 2-1
SEQ 0003

12.2 TABLE B = WORSE CASE DATA PATTERN

12.3 TABLE C = CYLINDER BLOCK ASSIGNMENT FOR A GIVEN SURFACE
12.4 TABLE D - BASIC CYLINDER BLOCK LAYOUT EXAMPLE

12.5 TABLE E = OVERWRITE CYLINDERS

12.6 TABLE F = SELF=TEST CYLINDERS

12.7 TABLE G = PSEUDO=RANDOM DATA PATTERN

13.0 RM SOF TWARE DRIVER DOCUMENT




CZRMTBO RMOS5/3/2 DR (MPT TST

OO NP NI WM = O V00 N N NN -2

[ 9 [ R I N T N e

21

E 1
MACRO v04.00 4-APR-81 18:12:15 PAGE 3

1.0 ABSTRA(T

THE PURPOSE OF THIS PROGRAM IS 70O VERIFY THE COMPATIBILITY OF UP TO 16
RMO5/3/2 DRIVES WHICH MAY RCSIDE ON 1 OR MORE RH/RM SUBSYSTEMS.
COMPATIBILITY IS DEFINED HERE AS THE ABILITY OF A DRIVE TO WRITE DATA

WHICH CAN BE READ SUCCESSFULLY BY ALL OTHER DRIVES, AND ADDITIONALLY THE

sg}l\.’égv OF A DRIVE TO COMPLETELY OVER-WRITE DATA WRITTEN BY ALL OTHER

THE PROGRAM IS DESIGNED TO DETE"T THE FOLLOWING CONDITIONS WHICH MOST
COMMONLY CAUSE INCOMPATIBILITY BETWEEN DRIVES:

1. HEAD MIS~ALIGNMENT

2. POSITIONER LATERAL MISALIGNMENT

3. SPINDLE-CARTRIDGE INTERFACE RUNOUT

4. IMPROPER LEVELS OF WRITE CURRENT

5. INCORRECT ADDRESSING OF READ/WRITE HEADS

THE TESTING IS DONE IN TWO PASSES. IN PASS 1, COMPATIBILITY DATA
PATTERNS ARE WRITTEN BY ALL THE DRIVES UPON THE SAME DISK CARTRIDGE,
AND THE BASIC READ/WRITE CAPABILITY OF EACH DRIVE IS DEMONSTRATED. IN
PASS 2, THE COMPATIBILITY DATA FROM ALL DRIVES IS READ BY EACH DRIVE,
WITH HEAD OFFSET, AND THIS IS COMPARED WITH EACH DRIVE'S

ABILITY TO READ ITS OWN DATA. IN ADDITION, EACH DRIVE'S CAPABILITY TO
OVERWRITE DATA WRITTEN BY ALL OTHER DRIVES IS TESTED ON THE SECOND
PASS. (FOR THE REMAINDER OF THIS SPECIFICATION, THE ABOVE DEF INITIONS
OF THE FIRST AND SECOND PASS SHALL APPLY).

IN BOTH PASSES, THE PROGRAM DIRECTS THE OPERATOR IN THE LOADING AND
UNLOADING OF DRIVES AND THE MOVEMENT OF THE CARTRIDGE FROM DRIVE TO
DRIVE, THROUGH MESSAGES AT THE CONSOLE TERMINAL. AT THE COMPLETION OF
TESTING ON_EACH DRIVE DURING THE SECOND PASS A SUMMARY IS PRINTED OF
COMPATIBILITY TEST RESULTS FOR THAT DRIVE.

WITHIN THE VARIOUS TESTS OF BOTH PASSES, THE CAPABILITY IS PROVIDED TO
LOOP ON CURRENT OPERATIONS, AND SWITCH REGISTER OPTIONS ARE PROVIDED,
g(gg”&‘ ZNgETY OF LOOPING, RUNNING, AND REPORTING MODES  (SEE

UNEXPECTED ERRORS WILL BE REPORTED AS THEY OCCUR. THE REPORT WILL
INCLUDE DESCRIPTION AND APPLICABLE DEVICE REGISTER CONTENTS.

2.0 HARDWARE REQUIREMENTS

THE FOLLOWING HARDWARE IS REQUIRED TO RUN THE RMO5/3/2 DRIVE COMPATIBILITY

PROGRAM.

PDP-11 PROCESSOR
12K MEMORY

SEQ 0004
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5 SEQ 0005
| 58 KW11=L OR KW11=P CLOCK
| 59 PROGRAM LOADING DEVICE
| 60 TERMINAL
| 61 RH11 OR RH70 CONTROLLER

62 1 70 8 DISK DRIVES PER CONTROLLER (ANY COMBINATION OF RMOS'S, RMO3'S OR RMO2'S)
| 6
| 64 ANY COMBINATION OF DRIVE TYPES MAY BE MIXED TOGEHTER ON A CONTROLLER. BUT, DO

65 TO THE PHYSICAL SIZE OF THE DISK PACKS, THE RMO3/2°S AND THE RMO5'S CANNOT BE

66 SELECTED FOR COMPATIBILITY TOGETHER. 1F FOR SOME REASON AN RMO3/3 AND AN RMOS

67 ARE SELECTED FOR COMPATIBILITY TOGETHER, THE PROGRAM WILL RECOGNIZE THIS UPON

8 THE DIFFERENT DRIVE TYPE AND TYPE THE FOLLOWING MESSAGE :

29 7CANNOT SELECT RMO3/2'S AND RMOS'S TOGETHER (NOT COMPATIBLE)

72

73 IN ADDITION, A SINGLE RMO3/2 OR RMOS DISK CARTRIDGE 1S REQUIRED WHICH MUST BE

7% FORMATTED IN 32 SECTOR FORMAT, ON A RELIABLE WELL~AL]GNED(REFERENCE PACK)

75 RMO3/2 OR RMOS DRIVE. THIS CARTRIDGE WILL BE MOVED FROM DRIVE TO DRIVE. (ON UP

2 TO 16 DRIVES) ON EACH OF THE TWO PASSES.

:

80 3.0 PRELIMINARY PROGRAM REQUIREMENTS

82 BEFORE RUNNING THE RM0S/3/2 DRIVE COMPATIBILITY PROGRAM, THE SUBSYSTEM(S)

83 UNDER TEST SHOULD BE CAPABLE OF PASSING THE DISKLESS TESTS AND THE THE

84 FUNCTIONAL TESTS. IN ADDITION, THE CARTRIDGE MUST BE FORMATTED IN 32 SECTOR

gg FORMAT USING THE PACK FORMATTER.

8

89 4.0 GENERAL PROGRAM CONSIDERATIONS

1 4.1 SYSMAC

93 THIS PROGRAM USES PORTIONS OF THE SYSMAC DIAGNOSTIC SYSTEM MACRO

% PACKAGE .

95

%

37

%8 4.2 XXDP

100 THIS PROGRAM MAY BE LOADED UNDER XXDP. AND MAY BE RUN IN DUMP MODE

101 ONLY. DUE TO MANUAL INTERVENTION AND LACK OF END-OF-PASS HOOKS, THE

102 PROGRAM 1S NOT XXDP CHAINABLE.

104

105 4.3 ACT

107 THIS PROGRAM MAY BE LOADED UNDER ACT AND MAY BE RUN IN DUMP MODE ONLY.

108 IT IS NOT CHAINABLE UNDER ACT.

110

T

;;% 4.4 APT

114 THIS PROGRAM MAY BE LOADED BY THE APT SYSTEM. BUT MAY BE RUN IN
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PROGRAM (DUMP) MODE ONLY. IT CANNOT BE RUN IN APT SCRIPT MODE.

4.5 DUAL=-ACCESS

THIS PROGRAM DOES NOT UTILIZE THE DUAL~ACCESS OPTION IN ANY WAY, AND
ALL DRIVES UNDER TEST SHOULD BE DE=SELECTED THROUGH THE PORT WHICH IS
NOT IN USE , OR LOCKED ON THE PORT BEING TESTED.

4.6 MEMORY MANAGEMENT

MEMORY MANAGEMENT IS NOT WUTILIZED IN THIS PROGRAM. IF [T IS
INSTALLED, IT 1S DISABLED BY THE PROGRAM.

4.7 MEMORY PARITY OPTION

FI’EOZIR}Z"I‘” MEMORY IS INSTALLED, MEMORY PARITY TRAPS ARE DISABLED BY THE

4.8 BAD SECTORS

THE LIST OF BAD SECTORS ON THE CARTRIDGE IS OBTAINED FROM THE FIRST
DRIVE TO BE TESTED ON THE CURRENT SUBSYSTEM. ACCORDING TO A SWITCH
REGISTER OPTION (SEE SECTION 6.2) THIS LIST MAY BE TYPED AT THE
CONSOLE AT THE START OF THE FIRST PASS. AFTER READING THE BAD SECTOR
FILE, THE PROGRAM SEARCHES THE LIST OF BAD SECTORS TO DETERMINE IF ANY
BAD SPOTS EXIST IN ANY TEST AREAS ON THE DISK PACK. IF A BAD SPOT IS
L?}_{JDBET(TJ"EEDPRESENT IN ANY OF THE TEST AREAS, THE FOLLOWING MESSAGE

PACK IS NOT ACCEPTABLE, CHANGE PACK AND TRY AGAIN.

4.9 EXECUTION TIME

THE TOTAL TIME REQUIRED TO RUN THE DRIVE COMPATIBILITY PROGRAM IS
DIRECTLY PROPORTIONAL TO THE NUMBER OF DRIVES TO BE TESTED AND
REQUIRES ABOUT 2 MINUTES PER RM03/2 DRIVE AND ABOUT 5 MINUTES PER RMOS
DRIVE, NOT INCLUDING OPERATOR INTERVENTION.

5.0 PROGRAM LOAD MEDIA

THIS PROGRAM CAN BE LOADED FROM PAPER TAPE USING THE ABSOLUTE LOADER
OR FROM THE ACT OR APT SYSTEMS OR FROM ANY MEDIA SUPPORTED BY XXDP.

SEQ 0006
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6.0 PROGRAM OPTIONS

6.1

6.2

6.3

STARTING ADDRESSES
200 = THIS IS THE STARTING ADDRESS FOR DEFAULT PARAMETERS AND

RUNNING OF PASS 1 AND PASS 2 ON A SINGLE SUBSYSTEM. THE
PROGRAM WILL USE DEFAULT RH/RM BASE ADDRESS, INTERRUPT
VECTOR AND PRIORITY. THE PROGRAM WILL ASSUME ALL DRIVES TO BE
TESTED RESIDE ON ONE RH/RM SUBSYSTEM ONLY.

204 = THIS IS THE STARTING ADDRESS TO RUN PASS 1 ON ALL

RH/RM SUBSYSTEMS WHICH RESIDE ON THIS PDP=-11 SYSTEM. THE
PROGRAM WILL ASK FOR THE RH/RM BASE ADDRESS, INTERRUPT
VECTOR, AND PRIORITY FOR EACH SUBSYSTEM ON THIS SYSTEM, AND
IT ASKS FOR THE LETTER NAMES (A THRU H) ASSIGNED TO ALL
(EJ;}C-ISR SUBSYSTEMS, AND THE DRIVE(S) WHICH WILL BE TESTED ON

210 = THIS 1S THE STARTING ADDRESS TO RUN PASS 2 ON ALL

RH/RM SUBSYSTEMS WHICH RESIDE ON THIS PDP-11 SYSTEM. THE
PROGRAM WILL ASK FOR THE RH/RM BASE ADDRESS, INTERRUPT
VECTOR FOR EACH SUBSYSTEM ON THIS SYSTEM, AND IT ASKS FOR

THE LETTER NAMES (A THRU H) ASSIGNED TO ALL OTHER SUBSYSTEMS,
AND THE DRIVE(S) WHICH WILL BE TESTED ON EACH.

‘SOFTWARE' SWITCH REGISTER

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR

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 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 AT A HIGHER PRIORITY PROCESSING AN RMB0 INTERRUPT. THE

"SOFTWARE' SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER IN RESPONSE
TO THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

'SWR = NNNNNN NEW ="'

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER
IMAGE MUST BE ENTERED. LEADING ZERQS 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 °"SOF TWARE®' SWITCH
REGISTER MAY BE USED, IF THE PROGRAM FINDS ALL 1'S IN THE SWITCHES.
ALL SWITCH REGISTER REFERENCES WILL BE TO THE 'SOFTWAREZ' REGISTER
AND THE PROCEDURES DESCRIBED ABOVE MUST BE FOLLOWED.

OPERATIONAL SWITCH SETTINGS

WITH ALL SWITCHES SET TO ZERO, THE PROGRAM WILL TYPE
ALL ERRORS AND CONTINUE TESTING.
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THE SWITCH SETTINGS ARE:

BIT OPTION

15 HALT ON ERROR

14 LOOP ON CURRENT TEST

13 INHIBIT ERROR REPORTS

12 REPORT DESCRIPTION ONLY, ON ERRORS

11 JNUSED

10 BELL ON ERROR

09 LOOP ON ERROR

08 APPLY RANDOM STALL BETWEEN OPERATIONS
07 TYPE BAD SECTOR FILES (BSF'S) AT START

06-00 UNUSED

7.0 RUNNING THE PROGRAM

ONCE THE PROGRAM HAS BEEN LOADED INTO CORE (IN A GIVEN SYSTEM, IF
IT':EREROARE MULTIPLE SYSTEMS) THE FOLLOWING STEPS MUST BE TAKEN TO RUN

1. INSURE THAT ALL DRIVES TO BE TESTED ARE POWERED UP AND SINGLE
PORT SELECTED.

2. LOAD THE DESIRED START ADDRESS.

3. SET ANY DESIRED BITS IN THE HARDWARE SWITCH REGISTER (IF
PRESENT) .

4. START THE PROGRAM.

FOLLOW ALL INSTRUCTIONS TYPED BY THE PROGRAM PERTAINING TO
THE MANUAL INTERVENTION REQUIRED, AND THE ALTERNATE USE OF
MULTIPLE SYSTEMS (IF THERE ARE ANY).

8.0 OPERATIONAL DIALOGUE

THIS SECTION DESCRIBES THE CONSOLE TERMINAL DIALOGUE THROUGH WHICH THE
PROGRAM DIRECTS THE OPERATOR, IN THE SELECTION OF OPTIONS AND THE
LOADING AND UNLOADING OF DRIVES, AND THE MOVEMENT OF THE TEST
CARTRIDGE. THE EXACT DIALOGUE WHICH IS USED DEPENDS UPON THE STARTING
ADDRESS WHICH WAS CHOSEN (SEE SECTION 6.1).

IN THE FOLLOWING DISCUSSION AND IN THE PRINTOUT OF TEST RESULTS,
DRIVES TO BE TESTED WILL BE REFERRED TO BY A LETTER AND A NUMBER. THE
LETTER IS THE SUBSYSTEM LETTER NAME (OPERATOR ASSIGNED), AND THE
NUMBER IS THE DRIVE NUMBER ON THAT SUBSYSTEM. FOR EXAMPLE, DRIVE (6
REFERS TO DRIVE 6 ON SUBSYSTEM C.

8.1 DIALOGUE FOR ADDRESS 200 START

~£Q 0008"
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gﬂéssig?ggxms ADDRESS MAY BE USED FOR DEFAULTING PARAMETERS ON ONE
THE PROGRAM FIRST IDENTIFIES ITSELF AS FOLLOWS:
CZRMTBO - RM0S5/3/2 DRIVE COMPATIBILITY TEST
THEN, THE PROGRAM ASKS THE DRIVES TO BE TESTED.
THE PROGRAM TYPES THE
DRIVE LIST, AS IN THE FOLLOWING EXAMPLE :
DRIVES = 2,5,7<CR>

THE PROGRAM NOW PROCEEDS WITH PASS 1, AND DIRECTS THE OPERATOR IN THE
MOUNTING OF THE PACK, AS DESCRIBED IN SECTION 8.4.

PLEASE NOTE THAT THERE IS ONLY ONE SUBSYSTEM ON AN ADR. 200 START,
AND IT IS NAMED SUBSYSTEM A. THE DRIVES IN THE ABOVE EXAMPLE WOULD BE

gﬁggRgED TO AS A2,A5,A7 IN THE TEST RESULTS PRINTOUT AT THE END OF

8.2 DIALOGUE FOR ADDRESS 204 START
THIS STARTING ADDRESS MUST BE USED ON EACH SYSTEM, WHEN THERE IS MORE
THAN ONE SUBSYSTEM, BUT IT MAY ALSO BE USED WHEN THERE IS JUST ONE
SUBSYSTEM (TOTAL), TO SPECIFY DRIVES TO TEST AND NON-DEFAULT PARAMETER
VALUES, FOR PASS 1.
THE PROGRAM IDENTIFIES ITSELF AS FOLLOWS:

CZRMTBO - RM05/3/2 DRIVE COMPATIBILITY TEST
THEN, THE PROGRAM ASKS THE OPERATOR FOR THE DRIVES TO BE TESTED ON
EACH OF THE POSSIBLE SUBSYSTEMS (STARTING WITH A - THE NAMES RANGE
FROM SUBSYS A TO SUBSYS H. THERE COULD BE UP TO 8 SUBSYSTEMS, WITH A
DRIVE ON EACH):

SUBSYS A DRIVE(S) =

E:mMTﬂﬂ THEN TYPES THE DESIRED DRIVE NUMBERS, AS IN THE FOLLOWING

SUBSYS A DRIVE(S) = 2,5,7<CR>
THE PROGRAM THEN VERIFIES THE DRIVE NUMBERS BY TYPING:
WILL TEST DRIVE(S) 2.5.7 ON SUBSYS A.
NEXT, THE PROGRAM ASKS THE FOLLOWING QUESTION:
IS THERE ANOTHER SUBSYS (Y OR N)?
THE OPERATOR TYPES 'Y' OR 'N'. (IF JUST <CR> IS TYPED, THE PROGRAM

ASSUMES THAT 'N' WAS TYPED). IF THE OPERATOR TYPED 'N', THE PROGRAM
PROCEEDS WITH PASS 1, AND DIRECTS THE OPERATOR IN THE MOUNTING OF THE

SEQ 0009-
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PACK, AS DESCRIBED IN SECTION 8.4. IF 'Y' WAS TYPED, THE PROGRAM ASKS
FOR THE NUMBERS OF THE DRIVES TO BE TESTED ON THE NEXT SUBSYSTEM
(SUBSYS B) AS FOLLOWS:

SUBSYS B DRIVE(S) =
THE OPERATOR TYPES THE DRIVE NUMBERS, AS IN THE FOLLOWING EXAMPLE :
SUBSYS B DRIVE(S) = 2,3<(CR>
THE PROGRAM THEN VERIFIES THE DRIVE NUMBERS. BY TYPING:
WILL TEST DRIVE(S) 2,3 ON SUBSYS B.
NEXT, THE PROGRAM WILL ASK:
IS THERE ANOTHER SUBSYS (Y OR N)?
AND IN THE SAME MANNER, THE OPERATOR SPECIFIES THE DRIVES ON EACH OFf
THE REMAINING SUBSYSTEMS, UNTIL ALL HAVE BEEN SPECIFIED.

ALL SUBSYSTEMS MUST BE TESTED IN THE ORDER IN WHICH THE LETTERS ARE
ASSIGNED (A THRU H). NEXT, THE PROGRAM ALLOWS THE OPERATOR TO ALTER
THE RH/RM BUS ADDRESS, VECTOR ADDRESS FOR THIS SUBSYSTEM. FOR EACH
PARAMETER THE CURRENT VALUE IS TYPED, AND THE OPERATOR IS GIVEN THE
OPPORTUNITY TO TYPE IN A NEW VALUE, PLUS <CR>. IF JUST <CR> IS TYPED,
THE PARAMETER IS NOT CHANGED. WHEN THE PROGRAM IS FIRST LOADED, THE
FOLLOWING DEFAULT VALUES ARE ASSIGNED: RH/RM BUS ADDRESS = 177670,
VECTOR ADDRESS = 240, (IF 200 START). THE FOLLOWING EXAMPLE SHOWS A
PRINTOUT IN WHICH BUS ADDRESS AND VECTOR WERE CHANGED:

RMCS1 000000 177670
RMVEC 000 254

THEN THE PROGRAM PROCEEDS WITH PASS 1, AND DIRECTS THE OPERATOR IN THE
MOUNTING OF THE PACK, AS DESCRIBED IN SECTION 8.4. AT THE COMPLETION
OF PASS 1 ON THE SUBSYSTEM, THE PROGRAM WILL INFORM THE OPERATCR HOW

TO PERFORM PASS 1 ON THE NEXT SUBSYSTEM.

8.3 DIALOGUE FOR ADDRESS 210 START

THIS STARTING ADDRESS MUST BE USED ON EACH SYSTEM, WHEN THERE IS MORE
THAN 1 SUBSYSTEM, BUT IT MAY ALSO BE USED WHEN THERE IS JUST ONE
SUBSYSTEM (TOTAL) , TO SPECIFY DRIVES TO TEST AND NON-DEFAULT
;’M;ER VALUES, FOR PASS 2. THE PROGRAM IDENTIFIES ITSELF, AS

CZRMTBO - RM05/3/2 DRIVE COMPATIBILITY TEST

THE DIALOGUE FOR 210 START IS IDENTICAL TO THE DIALOGUE FOR THE 204
START DESCRIBED ABOVE (SECTION 8.2), FOR THE SELECTION OF SUBSYSTEM
PARAMETERS AND THE SPECIFICATION OF ALL DRIVES TO BE TESTED ON THE
VARIOUS SUBSYSTEMS. HOWEVER, AFTER THIS DIALOGUE IS COMPLETED., THE

SEQ 0010
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PROGRAM PROCEEDS WITH PASS 2, AND DIRECTS THE OPERATOR IN THE MOVEMENT
OF THE PACK, AS DESCRIBED IN SECTION 8.5.

NOTE THAT SINCE THE APPROPRIATE PROCESSOR MUST BE STARTED AT THE
STARTING ADDRESS FOR EACH SUBSYSTEM TO BE TESTED, THE COMPATIBILITY
TEST MAY BE PERFORMED IN STEPS, AT VARIOUS TIMES AND BETWEEN VARIOUS
DISTANT LOCATIONS, BY MOVING THE TEST PACK AND SAVING THE PRINTOUT
FROM EACH PASS ON EACH PDP=11 SYSTEM INVOLVED.

8.4 PASS 1 DIALOGUE

AFTER THE SELECTION OF PARAMETERS AND DRIVES HAS BEEN COMPLETED ON THE
CURRENT SUBSYSTEM (SECTIONS 8.1-8.2), THE PROGRAM INDICATES THE START
OF PASS 1 AS FOLLOWS:

«*x STARTING PASS 1 ON SUBSYS A

NOTE: THAT SUB=SYSTEM 'A' IS ALWAYS THE FIRST SUB-SYSTEM TO BE TESTED
REGUARDLESS OF HOW MANY SUB-SYSTEMS ARE TO BE TESTED.

NEXT, THE PROGRAM SELECTS THE FIRST DRIVE TO BE TESTED ON THIS
SUBSYSTEM, AND INSTRUCTS THE OPERATOR TO MOUNT THE TEST CARTRIDGE AND
LOAD THE HEADS ON THAT DRIVE, AS IN THE FOLLOWING EXAMPLE :

MOUNT PACK ON DRIVE A2 AND LOAD.
TYPE <CR> WHEN DRIVE READY.

THE OPERATOR PERFORMS THIS TASK AND TYPES <CR> WHEN THE DRIVE IS READY.
THE PROGRAM PERFORMS PASS 1 FUNCTIONS ON THIS DRIVE (SEE SECTION 9.1)
:gDFBLHEgU éNSTRUCTS THE OPERATOR TC UNLOAD THE DRIVE AND REMOVE THE PACK

UNLOAD DRIVE A2 AND REMOVE PACK.
TYPE <CR> WHEN DONE.

THE OPERATOR PERFORMS THESE FUNCTIONS AND TYPES <CR> AFTER THE PA(K
HAS BEEN REMOVED.

IN THE SAME MANNER, THE PROGRAM INSTRUCTS THE OPERATOR IN THE MOVEMENT
OF THE PACK THROUGHOUT THE REST OF THE DRIVES ON THE CURRENT
SUBSYSTEM. WHEN THIS HAS BEEN COMPLETED, THE FROGRAM DOES ONE OF
THREE THINGS: (1) IF THERE_ IS ONLY ONE SUBSYSTEM (FROM ADR 200
START) THE PROGRAM BEGINS PASS 2 (SEE SECTION B.5). (2) IF THERE
IS ANOTHER SUBSYSTEM, THE PROGRAM DIRECTS THE OPERATOR TO PERFORM
PASS 1 ON THE NEXT SUBSYS AS FOLLOWS:

*x STARTING PASS 1 ON SUBSYS B
(3) IF THERE ARE NO MORE DRIVES TO TEST IN PASS 1 ON ANY SUBSYS, THE
PROGRAM DIRECTS THE OPERATOR TO BEGIN PASS 2 ON THE FIRST SuBSYS (SEE
SECT. 8.5) AS FOLLOWS:

** STARTING PASS 2 ON SUBSYS A

SEQ 001
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NOTE: THAT SUB=SYSTEM 'A' [S ALWAYS THE FIRST SUB=SYSTEM TO BE TESTED
REGARDLESS OF HOW MANY SUB=SYSTEMS ARE TC BE TESTED.

8.5 PASS 2 DIALOGUE

THE OPERATOR RETURNS TO THE FIRST SUBSYSTEM TO PERFORM PASS 2 EITHER
THROUGH THE DIALOGUE OF THE ADR 200 START, OR AFTER THE SELECTION OfF
PARAMETERS AND DRIVES HAS BEEN COMPLETED IN ACCORDANCE WITH THE
DIALOGUE OF THE ADR 210 START (SEE SECTION 8.3). IN EITHER CASE, THE
PROGRAM INDICATES THE START OF PASS 2 BY TYPING:

** STARTING PASS 2 ON SUBSYS A

THE PROGRAM THEN DIRECTS THE OPERATOR IN THE UNLOADING, PACK MOVEMENT,
AND LOADING OF ALL DRIVES ON THE FIRST SLBSYSTEH IN THE SAME MANNER
AS DESCRIBED FOR PASS 1 (SEE SECTION 8.4

HOWEVER, AFTER PASS 2 TESTING (SEE SECTION 9.2) IS COMPLETED ON A
GIVEN DRIVE, THE ENTIRE TEST RESULTS FOR THAT DRIVE ARE TYPED. THE
DETAILS OF THIS_ PRINTOUT ARE DESCRIBED IN SECTION 10, AFTER THE
DETAILS OF THE TESTING ARE DESCRIBED.

WHEN PASS 2 HAS BEEN COMPLETED FOR ALL DRIVES ON THE FIRST SUBSYSTEM,
THE PROGRAM DOES ONE OF TWO THINGS: (1) IF THERE IS ONLY ONE
SUBSYSTEM (FROM ADR 200 START) OR IF ALL DRIVES ON ALL SUBSYSTEMS HAVE
BEEN TESTED IN PASS 2 (FROM ADR 210 START), THE ENTIRE TESTING AND
REPORTING HAVE BEEN COMPLETED, AND THE PROGRAM TYPES:

TEST COMPLETE

AERAAAAATRAR AL

(2) IF THERE 1S ANOTHER SUBSYSTEM, HOWEVER, THE PROGRAM DIRECTS THE
OPERATOR TO PERFORM PASS 2 ON THE NEXT SUBSYSTEM AS FOLLOWS:

**x STARTING PASS 2 ON SUBSYS B

9.0 DESCRIPTION OF TESTS

THE MAIN FUNCTIONAL BLOCKS OF CODE IN THE PROGRAM ARE £ .GNED TEST
NUMBERS, FOR THE PURPOSE OF IDENTIFICATION IN ERROR PRINTOUTS, TEST 0O
REFERS_TO THE OPERATOR INPUT DIALOGUE ROUTINES DESCRIBED IN SECTIONS
8.1-8.3. THE OTHER TEST NUMBERS ARE ASSIGNED BELOW, IN THE
DESCRIPTION OF PASS 1 AND PASS 2 TESTING.

IN THE FOLLOWING SECTIONS, TABLES A-G ARE REFERRED T10. IN_ THESE
TABLES, DRIVES ARE NAMED FROM 0-7 FOR ILLUSTRATIVE PURPOSES, ALTHOUGH
THE DRIVES ARE NAMED THE FOLLOWING WAY IN AN ACTUAL SITUATION:

AO,A1, A2....B0,B1,8B2,...C0,C1,C2.,... ETC. (SEE SECTION 8.0).

SEQ 001,
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9.1 DESCRIPTION OF PASS 1 TESTS

IN PASS

1, THE BASIC READ/WRITE C(APABILITY OF EACH DRIVE IS

DEMONSTRATED, AND COMPATIBILITY DATA PATTERNS ARE WRITTEN BY ALL
DRIVES UPON THE SAME TEST CARTRIDGE.

THE SEQUENCE OF OPERATIONS PERFORMED ON EACH DRIVE IS AS FOLLOWS:

1.

2.

TEST 1 = MOUNTING OF TEST CARTRIDGE FOR PASS 1 = THE
OPERATOR MOUNTS THE PACK ON THIS DRIVE AND MANUALLY LOADS THE
HEADS, AS DIRECTED BY THE PROGRAM (SEE SECTION 8.4).

TEST 2 = BASIC READ/WRITE DATA TEST =~ THE PROGRAM PERFORMS
A WRITE AND WRITE CHECK OPERATION USING A 'WORST CASE'’ DATA
PATTERN, AT THE APPROPRIATE SECTOR FOR THIS DRIVE (SEE
TABLE A) ON_ALL SURFACES. THE PURPOSE OF THIS OPERATION IS
TO VERIFY THE BASIC READ/WRITE CAPABILITY OF THE DRIVE ON
PASS 1. THE ENTIRE SECTOR IS WRITTEN WITH THE REPETITION OF
THE DATA PATTERN SHOWN IN TABLE B.

TEST 3 - THE PROGRAM WRITES ALL SECTORS FOR THIS

DRIVE WITHIN THE CYLINDER BLOCKS SHOWN IN TABLE C ON ALL
SURFACES USING A SINGLE REPEATED WORD OF THE PATTERN IN
TABLE G. DRIVE O USES WORD O, DRIVE 1 USES

WORD 1, DRIVE 7 USES WORD 7, ETC. THUS, THE DATA
FSECOSQCH DRIVE IS UNJQUE. TABLE C HAS BEEN DETERMINED AS

IN EACH OF THE SEVEN WRITE CURRENT ZONES ON EACH SURFACE,
SECTORS ARE WRITTEN WITHIN TWO DISTINCT CYLINDER BLOCKS.
THE FIRST 16 CYLINDERS OF EACH WRITE CURRENT ZONE

IS THE FIRST BLOCK USED FOR WRITE TEST IN PASS 2. THE LAST
16 CYLINDERS OF EACH CURRENT

ZONE (EXCEPT THE INNERMOST ZONE) IS THE SECOND BLOCK
USED FOR READ TEST IN PASS 2.

WITKIN EACH CURRENT ZONE,THESE TWO BLOCKS ARE IDENTICALLY
WRITTEN., HOWEVER, THE SECTORS DESIGNATED TO EACH DRIVE
ARE ROTATED FROM ZONE TO ZONE SO THAT THE

DATA APPEARS AT VARIOUS ANGULAR POSITIONS ON THE PACK.

WITHIN EACH CYLINDER BLOCK, UP TO 32 SECTORS ARE WRITTEN
égEl;EggéNG ON THE NUMBER OF DRIVES BEING TESTED) ON EACH

THE BASIC LAYOUT OF A TYPICAL CYLINDER BLOCK IS SHOWN IN
TABLE D, WHERE THE BLOCK SHOWN IS THE READ TEST BLOCK FOR

ZONE 1, WHICH STARTS ON CYLINDER 112, AND HAS THE ROTATING
STARTING SECTOR = SECTOR 0. EACH NUMBER INSIDE THE BLOCK IS
THE NUMBER OF THE DRIVE WHICH WRITES THAT SECTOR. TABLE D
SHOWS THE BLOCKS WRITTEN BY EACH OF 16 DRIVES. IF ANY OF THE
DRIVES SHOWN ARE NOT PRESENT, HOWEVER, THE BLOCKS RESERVED
FOR THE MISSING DRIVES ARE SIMPLY NOT WRITTEN.

THE ABOVE PATTERN OF SECTOR WRITES INSURES THAT DATA FROM
EACH DRIVE IS WRITTEN ON ADJACENT CYLINDERS TO DATA FROM
EVERY OTHER DRIVE, IN BOTH DIRECTIONS. IN ADDITION, THE
ROTATION OF THE ABOVE SECTORS FROM CURRENT ZONE TO CURRENT

SEQ 001
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ZJONE INSURES THAT WRITE TEST AND READ T
DONE AT SEVERAL DIFFERENT ANGULAR POS
THE CARTRIDGE.

TEST 4 - DISMOUNTING OF TEST CARTRIDGE IN PASS 1 = THE
OPERATOR UNLOADS THE DRIVE AND DISMOUNTS THE PACK, AS
DIRECTED BY THE PROGRAM (SEE SECTION 8.%4s, TO PROCEED WITH
THE ABOVE STEPS ON THE NEXT DRIVE.

EST ARE
ITIONS WITH RESPECT TO

9.2 DESCRIPTION OF PASS 2 TESTS
IN PASS 2,THE ABILITY OF FEACH DRIVE TO COMPLETELY OVERWRITE DATA
g:”é’gﬂ lgyTEg‘fED OTHER DRIVES AND TO READ DATA WRITTEN BY ALL OTHER

THE SEQUENCE OF OPERATIONS PERFORMED BY EACH DRIVE IS AS FOLLOWS:

1.

TEST 5 = MOUNTING OF TEST CARTRIDGE FOR PASS 2 - THE
OPERATOR MOUNTS THE PACK ON THIS DRIVE AND MANUALLY LOADS THE
HEADS, AS DIRECTED BY THE PROGRAM (SEE SECTICN 8.5).

TEST 6 = WRI'TE TEST <~ NEXT, THE PROGRAM PROCEEDS TO
TEST THIS DRIVE'S OVERWRITE CAPABILITY. FIRST, THE
APPROPRIATE CYLINDERS IN TABLE E FOR THIS DRIVE ARE
OVERWRITTEN, ON EACH SURFACE. THE DATA USED IS A REPETITION
OF A SINGLE WORD OF THE PATTERN IN TABLE G, DRIVE 0

USES WORD_ O, DRIVE 1 USES WORD 1, DRIVE 7

USES WORD 7, ETC.

THEN, EACH CYLINDER OVERWRITTEN IS READ BACK BY THIS DRIVE
IN EACH OFFSET DIRECTION (+ AND -). THE PROGRAM SCANS FOR
READ ERRORS (DCK_HCRC.ETC.) DURING THIS READ, AND IF ONE
OCCURS, THE PROGRAM DETERMINES WHICH DRIVE'S DATA HAS NOT
BEEN CORRECTLY OVERWRITTEN, AND A SCORE FOR THAT DRIVE IS
DECREMENTED. THEN, THE TRANSFER IS CONTINUED AT THE NEXT
SECTOR, WITH THAT OFFSET VALUE. THE READS ARE DONE WITH ALL
OF THE ABOVE OFFSETS APPLIED, AND A SEPARATE SCORE FOR EACH
DRIVE IS KEPT, WHILE THE CURRENT DRIVE IS PERFORMING THE
OVERWRITES. FOR EACH TRACK , SCORES ARE AVERAGED OVER

ALL CYLS TESTED, IN EACH OFFSET DIRECTION. AT THE COMPLETION
OF THE OVERWRITE TEST ON THIS DRIVE, THE SCORES OF ALL THE
DRIVES ARE CONVERTED AND STORED, FOR PRINTING AT THE END OF
PASS 2 (AS DESCRIBED IN SECTION 10.2). EACH SCORE
mDRIVE L'I'IMILE TO THE OFFSET IN A GIVEN DIRECTION BY THE CURRENT
SUCCESSFULLY READING THE DATA IT WROTE OVER ONE OF THE OTHER
DRIVE'S DATA, THUS, THE PRINTOUT REVEALS WHICH DRIVES ARE
INVOLVED, IN A SITUATION IN WHICH A DRIVE CANNOT OVERWRITE
ONE OR SEVERAL OTHER DRIVE'S DATA.

TEST 7 - DRIVE SELF-TEST - THE PROGRAM NEXT EVALUATES THE
DRIVE'S ABILITY TU WRITE AND READ ITS OWN DATA, AT VARIOUS
POSITIONS ON THE PACK. FIRST, ALL SECTORS OF THE
APPROPRIATE CYLINDERS SHOWN IN TABLE F FOR THIS DRIVE ARE
WRITTEN WITH THE DATA PATTERN SHOWN I[N TABLE B, FOR ALL
SURFACES. THEN, THE SECTORS ARE READ WITH OFFSET

sEQ 001
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IN EACH DIRECTION.

THE PROGRAM SCANS FOR READ ERRORS DURING EACH READ, AND [T
COMPUTES A SCORE WHICH IS PROPORTIONAL TO THE FAILING OFFSET.
THEN, THE SCORES FOR ALL SECTORS READ IN THIS

CYLINDER BLOCK ARE AVERAGED, TO COME UP WITH A DRIVE
SELF-TEST SCORE FOR EACH SURFACE FOR EACH OFFSET DIRECTION,
THIS SCORE IS SAVED FOR LATER USE, TO BECOME THE STANDARD FOR
THE READS WHICH ARE TO FOLLOW.

TEST 10(OCTAL) = COMPATIBILITY DATA READ TEST - HAVING ESTABLISHED

A SELF-TEST SCORE FOR THIS DRIVE, THE PROGRAM PROCEEDS TO
PERFORM THE COMPATIBILITY DATA READS OF THE PATTERNS WRITTEN
BY ALL THE DRIVES IN EACH CYLINDER BLOCK (ON EACH SURFACE).
EACH COMPATIBILITY CYLINDER BLOCK SHOWN IN TABLE C IS READ, A
CYLINDER AT A TIME IN EACH OFFSET DIRECTION.

THE PROGRAM SCANS

FOR READ ERRORS DURING EACH READ AND IF ONE OCCURS, THE
PROGRAM DETERMINES WHICH DRIVE'S DATA WAS BEING READ AT THAT
INSTANT AND A SCORE FOR THAT DRIVE IS DECREMENTED. THEN, THE
TRANSFER IS CONTINUED AT THE NEXT SECTOR, WITH THAT OFFSET
VALUE. THE READS ARE DONE WITH OFFSETS IN EACH DIRECTION.

AND A SEPARATE SCORE FOR EACH DRIVE IS KEPT, WHILE

THE CURRENT DRIVE IS READING THE COMPATIBILITY DATA. THEN,
EACH SCORE IS APPROPRIATELY ADJUSTED TO REFLECT THE SELF-TEST
SCORE FOR THE CURRENT DRIVE AT THAT PARTICULAR CYLINDER
BLOCK. THE SCORES ARE THEN AVERAGED OVER ALL CYLINDER
BLOCKS, EACH SCORE IS PROPORTIONAL TO THE CAPABILITY OF THE
CURRENT DRIVE TO SUCCESSFULLY READ THE DATA WRITTEN BY ONE OF
THE OTHER DRIVES, AND SCORES ARE COMPUTED SEPARATELY FOR EACH
SURFACE (TRACK), FOR EACH OFFSET DIRECTION. THUS, THE
PRINTOUT REVEALS WHICH DRIVES ARE INVOLVED IN A SITUATION IN
WHICH A PARTICULAR DRIVE HAS DIFFICULTY IN READING THE DATA
OF ONE OR SEVERAL OTHER DRIVES.

TEST 11(OCTAL) - TYPE TEST SCORES AND DISMOUNT PACK IN PASS 2

THE OVERWRITE AND COMPATIBILITY DATA READ TEST SCORES FOR
THIS DRIVE ARE CONVERTED AND TYPED. THEN, THE OPERATOR
UNLOADS THE DRIVE AND DISMOUNTS THE PACK AS DIRECTED BY THE
wr(gsgvgﬂﬂm 8.5), TO PROCEED WITH THE ABOVE STEPS ON

10.0 PRINTOUT OF TEST RESULTS
THE TEST RESULTS ARE PRINTED AT THE END OF PASS 2 ON EACH DRIVE BEING

TESTED.

THESE RESULTS PERTAIN TO THE OVERWRITE TEST AND THE

COMPATIBILITY DATA READ TEST.

10.1 TEST RESULTS

THE RESULTS OF BOTH THE OVERWRITE AND OF THE COMPATIBILITY DATA READ
?ﬁg :?éhs‘;f;gé REGARD OF DEGREE OF SUCCESS. IF THE TEST IS SUCCESSFuUL.

SEQ 001
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** ALL DRIVES ARE COMPATIBLE =«

IS PRINTED., IF THE TEST IS FAILURE, THE TEST RESULTS
ARE TABULAR IN FORM AS SHOUWN.

IN THE FOLLOWING EXAMPLE, THERE ARE 2 SYSTEMS, AND THE DRIVES BEING
;ESTEDBECROEI AO,A1,A2,B0, AND B5. THE TEST RESULTS FOR DRIVE A1 ARE

SCORES FOR DRiIiVE A1l:

TRACK DRIVE OVRWRT OVRWRT READ READ
NO. READ OFST=- OFST+ OFST~ OFST+
0 A2 * 0 * 0

THE ABOVE EXAMPLE REVEALS A POSSIBLE COMPATIBILITY PROBLEM EXISTS
BETWEEN DRIVES AT AND A2. NOTICE THAT ON TRACK 0, THAT THE OVERWRITE
SCORES WERE UNACCEPTABLY LOW (0), AND THE PROGRAM NOTED THESE BAD SCORES
WITH AN ASTERISK (=). ALL ACCEPTABLE TEST RESULTS ARE NOT PRINTED.

11.0 ERROR REPORTING
11.1 COMMON ERRORS
THE FOLLOWING IS A LIST OF COMMON ERROR MESSAGES WHICH ACCOMPANY ERROR
TYPEOUTS ' FROM THE RMOS/3/2 DRIVE COMPATIBILITY PROGRAM. THE ERRORS ARE

ADDRESS PLUG CHANGE BIT SET

RH DIDN'T RESPOND TO ADDRESSING

UNCORRECTABLE MASSBUS PARITY ERROR

FATAL MASSBUS PARITY ERROR

PERSISTENT DEVICE UNSAFE

OPERATION NOT COMPLETED WITHIN TIME LIMIT

DRIVE WENT OFFL INE

NO RESPONSE TO PORT REQUEST

HEADER CRC ERROR

DATA CHECK 'DCK' ERROR

WRITE CHECK ERROR - DATA CHECK 'DCK' SET

WRITE CHCKE ERROR - DATA CHECK 'DCK' NOT SET

HEADER READ ERROR - 'FMT' BIT DROPPED

SEQ 001
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HEADER READ ERROR = HEADER COMPARE 'MCE' ERROR
FORMAT ERROR 'FER'

HEADER COMPARE 'HCE' ERROR

MISCELLANEOUS DRIVE ERROR

OPERATION INCOMPLETE 'OPI' ERROR

DRIVE TIMING 'DTE' ERROR

PARITY 'PAR' ERROR AFTER OPERATION STARTED

WRITE CLOCK FAILURE 'WCF' ERROR

INVALID ADDRESS 'IAE' ERROR

WRITE LOCK 'WLE' ERROR

DATA CHECK 'DCK" SET DURING WRITE CHECK COMMAND
RH OR UNIBUS TRANSFER ERROR

BUS ADDRESS OR WORD COUNT INCORRECT

DATA COMPARE ERRORS = NO OTHER ERROR(S) DETECTED
CAN'T MATCH DATA READ WITH A PATTERN

ERROR BIT(S) SET, BUT NO ERROR SIGNALED BY THE RM
ECC LOGIC FAILURE - POSITION REGISTER VALUE NOT VALID
BUS ADDRESS AND WORD COUNT NOT CONSISTENT

SEEK INCOMPLETE °'SKI' ERROR

PROGRAM DETECTED POSITIONING ERROR

DRIVE UNSAFE ERROR

11.2 ERROR HANDLING

ERRORS REPORTED BY THE PROGRAM CONSIST OF COMMON FAILURES RESULTING
FROM ATTEMPTED SUBSYSTEM FUNCTIONS, AS WELL AS CERTAIN ERRORS UNIQUE
TO PARTICULAR TESTS. EACH ERROR PRINTOUT CONSISTS OF AN ERROR
DESCRIPTION AND TEST NUMBER, POSSIBLY FOLLOWED BY HEADER LINES., COLUMN
HEADINGS, AND COLUMNS OF REGISTER CONTENTS IN OCTAL. AS MUCH
MEANINGFUL REGISTER DATA AS POSSIBLE (FOR EXAMPLE, RH/RM i - !STERS)
ARE REPORTED IN A GIVEN ERROR. OTHER ERROR REPORTS MAY (ONSIS: OF A
SINGLE DESCRIPTIVE LINE.

11.3 ERROR PRINTOUT EXAMPLE

SEQ 001
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RH OR UNIBUS TRANSFER ERROR
DRIVE  RMCS1  RMW(C RMBA RMDA
000001 144250 174400 0055030 000431

2  RMDS RMER1  RMAS RMDB
00 010700 000000 000000 000000

RMDT RMOF RMD( RMMR?
000050 024024 010000 000716 011777

RMER2  RMEC1  RMEC2
000000 004066 000000

12.0 TABLE DESCRIPTIONS
12.1 TABLE A - BASIC READ/WRITE TEST SECTORS
ADDRESS OF SECTOR ON EACH SURFACE

DRIVE NO. CYL INDER SECTORS
0 620 0
1 620 1
2 620 2
3 620 3
4 620 4
5 620 5
6 620 6
7 620 7
8 620 5
9 620 9

10 620 10
11 620 1
12 620 12
13 620 13
14 620 14
15 620 15

12.2 TABLE B - WORST CASE DATA PATTERN (REPEATS EVERY 16 WORDS)

WORD NO. DATA (OCTAL)
0 066666
1 155554
2 133331
3 066663
4 155546
5 133315

SEG 001¢&
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2.3 TABLE C = CYLINDER BLOCK ASSIGNMENT FOR A GIVEN SURFACE
CURRENT

12.4 TABLE D - BASIC CYLINDER BLOCK LAYOUT EXAMPLE

CYLNDER

NUMBERS
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—d —d =D — b B —

1 28.156.284.415.540 668,796
1% 29.157,285,413,541,669,7%7
1 30,158,286,414,542,670,798
14 31,159,287.415.543,671.799
15 32.160,288,416,544,672.800
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13.0 RM SOF TWARE DRIVER DOCUMENT

13.1

THIS DOCUMENT IS THE USER'S GUIDE FOR THE RM DRIVER.
TO INITIALIZE THE DRIVER:

JSR PC.RMINIT
RETURN

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
=0 OFFLINE, DRIVE
1S NOT AN RM05/3/2, OR
NONEXISTENT DRIVE

<0

UNSA
THE DRIVE TYPE IS DEF INED IN
THE TABLE CONTAINS ONE BYTE
DRIVE NUMBER. ENTRIES ARE E

H DRIVE AND IS INDEXED BY THE

FE

AN 8
FOR EA
NCODED AS FOLLOWS:

?YTE LONG TABLE TAGGED ‘DRVTYP',

SEQ 0021
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DRVTYP CONDITION

0 NONEXISTENT DRIVE

5 RMO

b RMO

7 RMOS5

1 NOT AN RM05/3/2

THE 'RMINIT' ROUTINE WILL DO A READIN PRESET AND WILL SET FMT16.

13.2 AFTER THE DRIVER HAS BEEN INITIALIZED, IT IS CALLED USING THE
FOLLOWING SEQUENCE.

CALL:
JSR RO,RMO5 JMAKE THE CALL
PNTDPB ;ADDRESS OF DPB+
RE TURN1 JRETURN IF QUEUE IS FULL
RE TURNZ2 JRETURN IF REQUEST IS IN

;QUEUE OR THERE IS AN
;ERROR CONDITION

*DPB (DATA PARAMETER BLOCK)

PNTDPB: .BYTE O :(0) DRIVE NUMBER
BYTE O ;(1) OFFSET VALUE OR FMT16, ECT, AND HCI
.BYTE 0 .(g) COMMAND
BYTE 0 ;(3) PSEL AND A17 AND A16
WORD O :(4) WORD COUNT (MUST BE NEG.)
WORD O ; (6) BUFFER ADDRESS OR
.REGISTER TABLE POINTER
BYTE O :(10) SECTOR ADDRESS OR
sFIRST REG. INDEX
BYTE O :(11) TRACK ADDRESS OR
;LAST REG. INDEX
.WORD O :(12) CYLINDER ADDRESS
.WORD O :(14) ERROR TABLE POINTER
) cPOINTS TO THE FIRST OF TWENTY
:LOCATIONS OF WHERE THE DRIVER
;1S TO STORE THE RH/RM
sREGISTERS ON AN ERROR. IF LEFT
:ZERO REGISTERS ARE NOT SAVED.
.WORD O :(16) STATUS/ERROR INDICATOR
:BIT15=1=>ERROR OCCURRED
:BIT07=1=>DONE

:BIT14-BIT09 AND BIT06-BITO3
:INDICATE TYPE OF ERROR

13.3 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 sCALL THE TIMER ROUTINE

SEQ 0022
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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.

13.4 EXAMPLE = WRITE 1000. WORDS

1$: JSR
WRTDPB
BR

2$: TST
BEQ
BMI

WRTDPB: .BYTE

WRTDPB:

13.5 RH/RM REGISTERS

RO ,RMO5

1%
WRTDPB+16
2%

ERROR1

5
WRITE
=1000.
WRTBUF

3,5
400,ERRTBS,0

;CALL THE DRIVER

:DPB _ADDRESS

;WAIT FOR QUEUE IF FULL
;WAIT FOR COMMAND TO COMPLETE

;ERROR OCCURRED

:DRIVE #5
*WRITE COMMAND

;WORD COUNT

;BUFFER ADDRESS

:SECTOR

: TRACK

: CYLINDER

;ERROR TABLE
:STATUS/ERROR INDICATOR

:THIS SETUP ACHIEVED
sEVERYTHING THE

;ABOVE TABLE DID, BUT
:IN A CLEANER FORMAT

RS NVOONSNOONSNO

PONUNINY — —s —s

SEQ 0023
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10011 | SEQ 0024
; 1141 RMSN 30
! 1142 RMOF 32
| 1143 RMD C 3
1144 RMHR 36
1145 RMMR? 40
1146 RMER? 42
1147 RME ( 1 44
Hzg RME (2 46
Hg? 13.6  COMMANDS PZRFORMED BY THE DRIVER
Hgg COMMAND CODE COMMAND TYPE
1154
1155 SEEK 105 P
1156 RECAL IRATE 107 p
1157 DRIVE CLEAR 111 N
1158 RELEASE 113 N
1159 OFFSET 115 P
1160 RETURN TO CENTER 117 P
1161 READIN PRESET 121 N
1162 PACK ACKNOWLEDGE 123 N
1163 SEARCH 131 P
1164 GET REGISTER(S) 141 S
1165 SET FORMAT 143 s
1166 SELECT DRIVE 145 s
1167 WRITE CHECK DATA 151 D
1168 WRITE CHK HEADER & DATA 153 D
1169 WRITE DATA 161 D
1170 WRITE HEADER £ DATA 163 D
171 READ DATA 171 D
1172 READ HEADER § DATA 173 D
1173
1174
1175 N = HOUSEKEEPING
1176 P = POSITIONING
1177 D = DATA TRANSFER
H;g S = SPECIAL PROVIDED BY THE DRIVER ‘
} }g? 13.7  DPB STATUS/ERROR INDICATOR WORD
1182 THIS INDICATOR WILL INFORM THE USER OF THE RESULTS OF THE REQUEST.
”gz LHIS 1S ACCOMPLISHED BY SETTING VARIES BITS OF THE INDICATOR TO
1185
1186 81T NO. MEANING IF ON A '1**
1187 bl i
1188
1189 15 ERROR OCCURRED
1190 DONE (BIT07=0): BITS 14-9 SPECIFIES TYPE
Hg; DONE (BITO7=1): BITS 6-3 SPECIFIES TYPE
1193 14(1) USER MADE A REQUEST FOR A FUNCTION TO BE
Hgg PERFORMED ON AN OFFLINE OR UNSAFE DRIVE
1196 13(1) USER MADE A REQUEST FOR A FUNCTION
1197 TO BE PERFORMED ON A DRIVE THAT HAS AN




) 0012

CZRMTBO RMOS5/3/2 DR CMPT TST

v —l;.d-l—.l...
NN b
SRSSSS 2T

38

. R YT QN RS y—y

ASTAS TN [N T N1,V 1 N1,V

e e ) D e
Lol RNTe JV, P VL N o

M2
MACRC v04.00 &-APR-B81 18:12:15 PAGE 3-21

13.8

12(2)
11(2)
10(2) (4)

9(3) (4)
8(4)

7

6(2)
5(2)

4(2)
3(2)

2

UNLOAD REQUEST IN QUELE.

PERSISTENT UNSAFE CONDITION EXIST.
UNCORRECTABLE PARITY ERROR OCCURRED

FATAL PARITY ERROR. A MASSBUS CLEAR WAS
ALL' DRVACT*S SET 1O THE IDLE STATE™
SOFTWARE TIMEOUT OCCURRED ON THIS DRIVE
SOF TWARE TIMEOUT OCCURRED ON ANOTHER DRIVE
DONE

ERROR OCCURRED DURING AN 1/0 OPERATION

ERROR OCCURRED DURING AN OPERATION
OTHER THAN 1/0.

CORRECTABLE UNSAFE CONDITION OCCURRED

DRIVE ERROR OCCURRED THAT CAUSED AN
AUTOMATIC “RECALIBRATE'® SEQUENCE

PORT REQUEST TIMEOUT. THE DRIVER REQUESTED
THE DRIVE BUT THE OPPOSITE PORT DID NO7T
RELEASE THE DRIVE WITHIN 15. SECONDS.

NON-EXISTENT DRIVE REQUESTED. USER MADE
A REQUEST FOR A NON-EXISTENT DRIVE.

NOTES FOR ABOVE

(1) =

(2)

(3)

(4)

ERROR CALLS MADE BY THE

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

REQUEST WASN'T PUT IN QUEUE. (RH/RM
REGISTERS WERE NOT SAVED)

REQUEST QUEUE HAS BEEN EMPTIED. THE DRIVER
ISSUED A "DRIVE CLEAR'' TO THE DRIVE.

NOTE: ALL RH/RM REGISTERS ARE SAVED

AS PER DPB+14 BEFORE THE "DRIVE CLEAR''.

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

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

DRIVER.

SEQ 0025



+ 0013

CZRMTBO RM0S5/3/2 DR CMPT TST

N 2
MACRO Vv04.00 &4-APR-B81 18:12:15 PAGE 3-22

WHEN THIS TYPE OF ERROR IS DETECTED BY THE DRIVER [T WILL MAKE
AN ERROR CALL OF THE FORM 'ERROR N'', WHERE 'W'' IS THE ERROR
NUMBER AND THE ERROK WILL BE AN EMT INSTRUCTION.

N TYPE
1 RH70 INTERRUPT
. OCCURRED (RHAS=0)

2 UNEXPECTED ATTENTION
OCCURRED

3 MASSBUS PARITY
ERROR (MCPE=1)

4 MASSBUS PARITY
ERROR (PAR=1)

5 ADDRESS PLUG CHANGE

BIT SET ('OPE' ERROR)

DATA AVAILABLE

*R4= RMCS1'S ADDRESS

R1= DRIVE NUMBER
R3= ATA BIT

*R4= RMCS1'S ADDRESS

R5= (RMAS)
RMERRS =RMDS
RMERRS +2=RMER'|
RMERRS +4=RMER2
RMERRS+6=RMMR?2

RD.ADR= ADDRESS OF REG. READ
RD.WRD= WORD READ

WRT.AD= ADDRESS OF REG. WRITTEN
WRT.WD= WORD WRITTEN
RD.WRD= WORD READ BA(CK

R1= DRIVE NUMBER
R3= ATA BIT

*R4= RMCS1°'S ADDRESS
R5= (RMAS)

RMERRS =RMDS
RMERRS +2=RMER
RMERRS +4=RMER2
RMERRS +6=RMMR2

* THIS IS THE ACTUAL UNIBUS ADDRESS (176700)

SEQ 0026
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;*LAST REVISION 04~APR-81

.TITLE CZRMTBO RMO5/3/2 DR CMPT TST
:*COPYRIGHT (C) 1981
;*DIGITAL EQUIPMENT CORPORATION
;*COLORADO SPGS., (0. 80919

- ®

* «PROGRAM BY MIKE LEAVITT
- %

:*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC

;*PACKAGE (MAINDEC-11-DZQAC-C5), 18-MAR-81
. %

.SBTTL OPERATIONAL SWITCH SETTINGS

USE

HALT ON ERROR
LOOP ON TEST

v SWITCH
sk 000 eemeaee-
:n 15
:® 14
i 13
o* 12
o 1
i 10
o 9
. 8
;™ r

INHIBIT ERROR TYPEOUTS

INHIBIT TRACE TRAP
INHIBIT ITERATIONS
BELL ON ERROR
LOOF ON ERROR

LOOP ON TEST IN SWR<7:0>
TYPE THE BAD SECTOR FILE

.SBTTL BASIC DEFINITIONS

;*INITIAL

STACK = 1100

ERROR = EMT

SCOPE = JOT

s*MISCELLANEOUS DEF INITIONS

HT = 11 ;;CODE FOR HORIZONTAL TAB
LF = 12 ;;CODE FOR LINE FEED

CR z 15 ;:CODE FOR CARRIAGE RETURN
CRLF = 200

PS = 177776 ; ;PROCESSOR STATUS WORD
PSW=PS

STKLMT = 177774 :sSTACK LIMIT REGISTER
PIRQ = 177772

DSWR = 177570 ; sHARDWARE SWITCH REGISTER
DDISP = 177570 ; sHARDWARE DISPLAY REGISTER
s *GENERAL PURPOSE REGISTER DEFINITIONS

RO = 20 ; ;GENERAL REGISTER

58 = I ; GENERAL REGISTER

R2 = X2 s :GENERAL REGISTER

R3 = X3 : sGENERAL REGISTER

R4 = %4 ; GENERAL REGISTER

RS = X5 ; ;GENERAL REGISTER

R6 = %6 : GENERAL REGISTER

R7 s 37 ; ;GENERAL REGISTER

SP = %6 ::STACK POINTER

PC = 37 ; ;PROGRAM COUNTER

ADDRESS OF THE STACK POINTER ##+ 1100 #w»

:;BASIC DEFINITION OF ERROR CALL
;;BASIC DEFINITION OF SCOPE CALL

::CODE_FOR CARRIAGE RETURN-LINE FEED

; ;PROGRAM INTERRUPT REQUEST REGISTER

SEQ 0027
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BASIC DEFINITIONS

000000
000040

PRO =
PR1 = 40
PR§ = 100
PR = 140
PR4 = 200
PRS = 240
PR6 = 300
PR7 = 340
;*"'SWITCH
SW15 = 100000
SW14 = 40000
SW13 = 20000
Swi2 = 10000
Sw11 = 4000
SW10 = 2000
Sw09 = 100C
SW08 = 400
Sw07 = 200
Sw06 = 100
Sw05 = 40
Sw04 = 20
Sw03 =10
Sw02 = &
SWO1 =2
SwOC s 1
SW9=Sw09
Sw8=Sw08
SW7=SW07
SW6=SW06
SW5=Sw05
SWé=SW04
Sw3=Sw03
Sw2=Sw02
SW1=SW01
SWO=Sw00

Im 100000
BIT14 = 40000
BIT13 = 20000
BIT12 = 10000
BIT11 = 4000
BITI0 = 2000
BITO9 = 1000
BITO8 = 400
BITO? = 200
BITO6 = 100
BITOS = 40
BITO4 = 20
BITO3 =10
BITO2 =4
BITO1 = 2
BITOO =1
BIT9=BIT09
BIT8=B]T08

:'PRIORIIYOLEVEL DEFINIT

3
MACRO Vv04.00 4-APR-B1 18:12:15 PAGg &=1

IONS

:sPRIORITY
1:PRIORITY
s:PRIORITY
;:PRIORITY
s sPRIORITY
;:PRIORITY
ssPRIORITY
s sPRIORITY

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

?EGISTER” SWITCH DEFINITIONS

NV WO

SEQ 0075
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BASIC CEF INITIONS

000200
000100
000040

000020
000010
000004

000002
000001

000004
000010
000014
000014

BITO=BITO0

D 3
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:*BASIC "'CPU'" TRAP VECTOR ADDRESSES

ERRVE (
RESVEC
TBITVEC
TRTVEC
BPTVEC
10TVEC
PWRVE
EMTVE(
TRAPVE(
TKVEC

TPVEC

PIRQVEC

Huhuonuwnhn

.SBTTL RM REGISTERS

TIME OUT AND OTHER ERRORS
..ﬂ;SESYED AND ILLEGAL INSTRUCTJIONS

;s TRACE TRAP

: :BREAKPOINT TRAP (BPT)

;s INPUT/0UTPUT TRAP (IOT) #«SCOPE=+
; ;POWER FAIL

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

;:TTY KEYBOARD VECTOR

;:TTY PRINTER VECTOR

; ;PROGRAM INTERRUPT REQUEST VECTOR

STATUS AND REGISTER WORDS RELATIVE TO FMTDPB

s INDEX OF

$TATUS = 16
SRMCST1 = $TATUS+S
SRMW(C = SRMCS1+
SRMBA = SRMW(C+2
SRMDA = SRMBA+?
SRMCSZ2 = SRMDA+?
SRMDS = SRM(S2+2
SRMER1T = SRMDS+2
$RMAS = SRMER1+2
SRMLA = SRMAS+?
SRMDB = SRMLA+?2
SRMMR1 = SRMDB+2
SRMDT = SRMMR1+2
$SRMSN = SRMDT+2
SRMOF = SRMSN+?2
$RMDC = SRMOF +2
$SRMHR = SRMD(C+?2
SRMMR? = SRMHR+?
$SRMERZ = SRMMR2+?2
SRMECT = SRMER2+?2
SRMEC2 = SRMEC1+2
SBTTL RM

RNOP =10

SEEK = 105
RECAL = 107
DRVCLR = 1M
RELSE z 113
OFFSET = 115

DPRIVER COMMANDS

sNO OPERATION
s SEEK

JRECAL IBRATE
sDRIVE CLEAR
JRELEASE
JOFFSET

SEQ 0029
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0017 | RM DRIVER COMMANDS SEQ 0030
; 94 000117 RTC = 117 ;RETURN TO CENTER L INE
r 5 000121 READIN = 121 ;READ IN PRESET
; 9% 000123 ACK = 1;3 ;PACK ACKNOWL EDGE
| 97 000131 SEARCH = 131 : SEARCH
. 98 000141 GETREG = 141 ;GET REGISTERS
j 59 000143 SETFMT = 143 ;SET FORMAT (8 ECI OR HCi)
, 100 000145 SELDRV = 145 ;SELECT DRIVE
| 101 000151 WCKD = 151 JWRITE CHECK DATA
102 000153 WCKHD = 153 ;WRITE CHECK HEADER & DATA
103 000161 WRTDAT = 161 JWRITE DATA
104 000163 WRTHD = 163 WRITE HEADER £ DATA
105 000171 RDDAT = 171 ;READ DATA
}89 000173 RDHD = 173 ;READ HEADER & DATA
108 176700 ABASE = 176700
09 000254 AVECT1 = 254
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0018 ' TRAP CATCHER SEQ 0031

1 .SBTTL TRAP (CAT(CHER

000000 =0

;*ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A ** .*2 HALT"'
:*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
'LOCATIM1(7) CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

000174 =
. 000174 000000 DISPREG: .WORD C ;:SOFTWARE DISPLAY REGISTER
- 000176 000000 SWREG: .WORD 0 ;:SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)
3 000200 000137 005566 JMP A#START ;:JUMP TO STARTING ADDRESS OF PROGRAM
2 000204 000137 005604 JMP a#START1 :CHANGE THE RH/RM UNIBUS ADDRESS
g 000210 000137 005622 JMP A#START2 ;SECOND PASS STARTING ADDRESS
7
8 .SBTTL ACT11 HOOKS
ttttt't.tttt-tttttﬁltt"tttttit..tltt'..-tttttttttttt-ttttttnQQ
HOOKS REQUIRED BY ACT11
000214 $SVP(=, :SAVE PC
000046 .=46
000046 8533?3 SE?%AD ;21)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 040000 WORD 40000 ;:2)SET LOC.52 TO 40000
. 000214 .=$SVP( :: RESTORE P(
10 001100 .=1100
11 .SBTTL APT PARAMETER BLOCK
itttttttttt.tltttltttttttttlittiltitttttttttttitttttttttttttt't
SEY LOCATIONS 24 AND 44 AS REQUIRED FOR APT
.- LA 3222 s AR R s AR R AR S R R 2R AR SRR 2232322322383 22322322222222222222)
001100 LIX=. ;:SAVE CURRENT LOCATION
000024 =24 ;2SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 200 ::FOR APT START UP
000044 =64 ;2POINT TO APT INDIRECT ADDRESS PNTR.
000044 001100 $SAPTHDR ;:POINT TO APT HEADER BLOCK
001100 =X J2RESET LOCATION COUNTER<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>