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1.0 INTRODUCTION
1.1 ABSTRACT

THE RM0S5/3/2 SUBSYSTEM FUNCTIONAL TEST IS A STAND ALONE PROGRAM
WHICH  USES FUNCTIONAL MEANS TO VERIFY THE OPERABILITY OF THE
RM05/3/2 DISK SUBSYSTEM. IN PARTICULAR, THE PROGRAM SERYVES THE
FOLLOWING PURPOSES:

TO EXPLICITLY ESTABLISH CONFIDENCE IN THE BASIC OPERATIONS OF THE
géé:AIIg:gve' INCLUDING MECHANICAL POSITIONING AND DATA TRANSFER

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

TO VERIFY THE FUNCTIONALITY OF THE RMOS5/3/2 SUBSYSTEM, INCLUDING
THE MASSBUS CONTROLLER, MASSBUS ADAPTER AND THE DISK DRIVE.

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

1.2 UNIT UNDER TEST

THE UNIT UNDER TEST {(LUT) IS THE RM05/3/72 DISK SUBSYSTEM WHICH
CONSISTS OF THE RHXX MASSBUS CONTROLLER, THE RM05/3/2 MASSBUS ADAPTER,
AND THE STORAGE MODULE DISK DRIVE. NOTE THAT A DISK PACK IS REQUIRED
527 ETESTING AND IS CONSIDERED AN INTEGRAL OF THE STORAGE MODULE DISk

v .

2.0 OPERATING REQUIREMENTS
2.1 HARDWARE REQUIREMENTS

THE FOLLOWING MINIMUM HARDWARE CONFIGURATION, ASSUMED TO BE
OPERATIONAL, IS REQUIRED TO LOAD AND EXECUTE THE RM0S/3/2 SUBSYSTEM
FUNCTIONAL TEST:

PDP-11 PROCESSOR

8K MEMORY

KWil=L OR KkW1i=-P CLOCK

PROGRAM LOADING DEVICE

TERMINAL

RH11 OR RH70 CONTROLLER

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

SEQ 0003
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SEQ 0004

gg 2.2 MEDIA REQUIREMENTS

60 EACH UNIT BEING TESTED MUST BE LOADED WITH A SCRATCHM DISK PACK
61 BEFORE TESTING BEGINS ON THAT UNIT. THE DISK MAY BE FORMATTED OR
62 UNFORMATTED.

63

64

65

29 2.3 PREREQUISITE DIAGNOSTIC PROGRAMS

gg RM05/3/2 DISKLESS DIAGNOSTIC, PART 1 & 2

70

7

;% 3.0 OPERATING PROCEDURE

;g 3.1 LOADING

;? THE PROGRAM MAY BE LOADED BY EITHER OF THE FOLLOWING MEDIA:

78 .PAPER TAPE, USING THE STANDARD PAPER TAPE LOADING PROCEDURE.

gg .XXDP MEDIA, USING THE APPROPRIATE LOADING DEVICE.

81

82

gz 3.2 SWITCH OPTIONS

85 THE FOLLOWING SWITCH OPTIONS ARE PROVIDED TO ENHANCE THE UTILITY
gg OF THE PROGRAM.

88 SW15 HALT ON ERROR

89 SWi14 LOOP ON TEST (CURRENTLY BEING EXECUTED)

90 SW13 INHIBIT ERROR TYPEOUTS

91 SW12 UNUSED

92 SW1l INHIBIT TEST ITERATIONS

93 SW10 BELL ON ERROR

92 SW09 LOOP ON ERROR

gg SW08 LOOP ON TEST IN SW07-00

97 THE LOW ORDER 8 SWITCHES (SW07-SW00), ARE USED IN CONJUNCTION WITH
98 SWOB TO SPECIFY THE OCTAL NUMBER OF THE TEST WHICH THE PROGRAM WILL
99 LOOP ON.

100
101
102

}82 3.3 STARTING

105 THE PROGRAM STARTS AT LOCATION 200, WHICH PROVIDES WORST CASE
106 TEST CONDITIONS IF RUNNING IN AN AUTOMATIC ENVIRONMENT. 1F RUNNING IN
107 A STAND-ALONE ENVIRONMENT, THE PROGRAM USES CONSOLE DIALOGUE TO ALLOW
}88 THE OPERATOR TO CONTROL TEST CONDITIONS.

110

M

112 3.4 HALTING

jh

F

THE PROGRAM CAN BE HALTED BY TYPING CONTROL C FROM THE CONSOLE.
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3.5 RESTARTING
THE PROGRAM CAN BE RESTARTED AT ADDRESS 200.

4.0 OPERATOR INTERFACE
4.1 PROGRAM ID

THE PROGRAM TYPES ITS TITLE AND MAINDEC NUMBER THE FIRST TIME |IT
IS STARTED AFTER BEING LOADED. PROGRAM IDENTIFICATION DOES NOT OCCUR
IF THE PROGRAM IS RESTARTED.

4.2 CONSOLE DIALOGUE

WHEN THE PROGRAM IS RUNNING IN STAND ALONE MODE, 1T ENTERS A
CONSOLE DIALOGUE SEQNENCE AFTER TYPING THE PROGRAM ].D..

THE FIRST QUESTION TYPED OUT IS: ‘‘TYPE HELP TEXT (Y/N) 2,
IF THE OPERATOR RESPONDS WITH A "'Y'', THE PROGRAM WILL TYPE A BRIEF
HELP MESSAGE WHICH WILL LIST SWITCH OPTIONS, ETC.

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

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

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

NOTE: THE LONG VERSION OF THE THIRD QUESTION IS ONLY TYPED ON
THE INITIAL PROGRAM START. ON ALL SUBSEQUENT STARTS, ONLY
THE °'DRIVE(S):' PROMPT IS TYPED.

IF THE PROGRAM IS RESTARTED, THE FIRST QUESTION TYPED 1S, ‘'USE
SAME DEVICES (Y/N) ?'', 1F THE OPERATOR TYPES ''Y'', THE TEST IS
RESTARTED USING THE SAME DEVICES AS THE LAST TIME, OTHERWISE, THE TEST
?EaEARTS THE DIALOGUE AS IF THE PROGRAM WERE STARTED FOR THE FIRST
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AN END OF PASS REPORT OCCURS EACH TIME THE PROGRAM 1S EXECUTED
FOR ALL DEVICES IN THE TEST QUE. THE END OF PASS REPORT INCLUDES A
MESSAGE AND AN ERROR SUMMARY,

4.4 PERFORMANCE REPORT

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

4.5 PROGRAM HALTS

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

4.6 ERROR REPORTS

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

5.0 ENVIRONMENTAL SUPPORT
5.1 PROCESSOR COMPATIBILITY

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

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

5.2 DUAL PORT CONFIGURATIONS

THE RM05/3/2 SUBSYSTEM FUNCTIONAL TEST DOES NOT SPECIFICALLY TEST
DUAL PORT LOGIC IN THE RMO5/3/2 ADAPTER BUT IS EXECUTABLE ON
RMO5/3/2 SUBSYSTEMS HAVING THE DUAL PORT OPTION PROVIDING THE DUAL

PORT SWITCH IS SET TO THE APPROPRIATE PORT (A OR B).

5.3 MEMORY PARITY HARDWARE

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

SEQ 0006
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5.6 MEMORY MANAGEMENT HARDWARE

MEMORY MANAGEMENT HARDWARE IS NOT USED DURING THE RM0S/3/2
SUSBYSTEM FUNCTIONAL TEST. CAPABILITIES OF THE MASSBUS CONTROLLER.

5.5 ACT11, APT11 COMPATIBILITY
THE RMO5/3/2 SUSBYSTEM FUNCTIONAL TEST IS COMPATIBLE WITH ACT11
AND APT11 IN BOTH DUMP AND AUTOMATIC MODES. FURTHER, THE PROGRAM

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

5.6 XXDP COMPATIBILITY
THE RM05/3/2 SUSBYSTEM FUNCTIONAL TEST IS COMPA1IBLE WITH XXDP IN

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

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

6.0 TEST DESCRIPTION

CONTROLLER ACCESS TEST
PURPOSE :

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

PROCEDURE :

THE TEST TRIES TO ACCESS ALL MASSBUS CONTROLLER REGISTERS
USING THE $BASE ADDRESS. REGISTER CONTENTS ARE IGNORED DURING
THE TEST, AND THE TEST FAILS IF A BUS TIMEOUT OCCURS FOR ANY
REGISTER TRANSFER.

IF THE TEST FAILS AND THE PROGRAM IS RUNNING IN A STAND
ALONE ENVIRONMENT, 1.E., LOCATION 42 1S O, THE PROGRAM WILL JUMP
T0 LOCATION 204 WHICH ALLOWS THE OPERATOR T0 CHANGE THE $BASE
ADDRESS VIA CONSOLE DIALOGUE. OTHERWISE, THE PROGRAM ESCAPES 10

SEQ 0007
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THE END OF PASS HANDLER.

DEVICE AVAILABLE TEST

PURPOSE :

TO VERIFY THAT THE UNIT UNDER TEST IS AVAILABLE FOR TESTING,
AND IS NOT LOCKED OR PROGRAMMED TO THE ALTERNATE PORT.

PROCEDURE :

THIS TEST SELECTS THE DEVICE AND READS CONTROL STATUS
REGISTERS 1 AND 2 TO VERIFY THAT THE SELECTED DEVICE IS AVAILABLE
FOR TESTING, AS INDICATED BY DVA STATUS, BIT 11 OF RMCS1 AND NED
EBAYESg BIT 12 OF RMCS2. THE RESULTS OF THE TEST CAN VARY AS

LLOWS:

.NONEXISTANT DEVICE = THE DEVICE IS NONEXISTENT OR IS LOCKED
ON THE ALTERNATE PORT AND IS THEREFORE NOT AVAILABLE FOR TESTING;

.DEVICE NOT AVAILABLE - THE DEVICE EXISTS BUT IS SEIZED BY
THE ALTERNATE PORT AND IS NOT AVAILABLE FOR TESTING:

.BUS TIMEOUT - THE MASSBUS CONTROLLER FAILED TO DETECT A
NONEXISTENT DEVICE;

.DEVICE AVAILABLE = THE DEVICE IS AVAILABLE FOR TESTING.

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

DRIVE TYPE TEST

PURPOSE :

TO VERIFY THAT THE UNIT UNDER TEST IS AN RMO5, RMO3 OR RMOZ
SINGLE PORT OR DUAL PORT SUBSYSTEM.

PROCEDURE : -

THIS TEST READS THE DRIVE TYPE REGISTER, RMDT, OF THE
SELECTED DEVICE AND VERIFIES THAT THE DEVICE IS A SINGLE PORT OR
DUAL PORT RMO0S5/372 SUBSYSTEM. IF THE SELECTED DEVICE IS NOT AN
RM05/3/2, THE PROGRAM JUMPS T0 THE SUBPASS HANDLER WHICH WILL

SELECT THE NEXT DEVICE FOR TESTING.

SEQ 0008
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UNIBUS INITIALIZE TEST

PURPOSE :

TO VERIFY THAT ALL APPLICABLE SUBSYSTEM REGISTERS ARE
INITIALIZED BY THE RESET INSTRUCTION.

PROCEDURE :

NONZERO VALUES ARE WRITTEN IN EACH APPLICABLE REGISTER. A
RESET INSTRUCTION IS EXECUTED, AND THE REGISTERS ARE TESTED TO
INSURE THEY WERE INITIALIZED. THIS TEST IS DONE ONCE BECAUSE OF
APT COMPATIBILITY REQUIREMENTS.

OCCURQHE FOLLOWING REGISTERS ARE PRESET BEFORE THE INITIALIZE

RMCS1 - 003577
RMBA = 777776
RM(CS2 - 021037
RMERY = 777777
RMER2 = 777777
RMMR - 040001

IN DDl?lON THE DATA BUFFER IS USED TO FORCE DLT,TRE,SC AND OR
TO A ONE AND TO FORCE IR TO A ZERO.

CONTROLLER CLEAR TEST

PURPOSE :

TO VERIFY  THAT  APPLICABLE SUBSYSTEM REGISTERS  ARE
INITIALIZED BY A ""CONTROLLER CLEAR'' OPERATION.

PROCEDURE :

LIKE THE UNIBUS INITIALIZE TEST, THIS TEST WRITES NONZERO
VALUES IN THOSE REGISTERS WHICH ARE INITIALlZED BY CONTROLLER
CLEAR. THE SUBSYSTEM IS THEN CLEARED USING A CONTROLLER CLEAR,
l1.E., BIT 5 OF CONTROL STATUS REGISTER 2 (RMCS2), AND EACH
REGISTER 1S READ TO INSURE 1T WAS CLEARED.

ERROR CLEAR TEST

SEQ 0009
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PURPOSE :

TO VERIFY THAT ALL APPLICABLE RH MASSBUS CONTROLLER STATUS
AND ERROR CONDITIONS ARE INITIALIZED BY AN ERROR CLEAR OPERATION.

PROCEDURE :

AN ''RH ERROR CLEAR'' OPERATION, I.E., WRITING A ONE IN TRE,
BIT 14 OF RMCS1 WILL CLEAR THE FOLLOWING STATUS BITS:

.TRE, BIT 14 OF RMCSI
.MCPE, BIT 13 OF RMCS1 - READ ONLY

.DLT, BIT 15 OF RMCS2 - READ ONLY
.WCE, BIT 14 OF RMCSZ2 - READ ONLY
.UPE, BIT 13 OF RM(CS2

.NED, BIT 12 OF RMCS2 - READ ONLY
.PGE, BIT 10 OF RMCS2 - READ ONLY

.MXF, BIT 09 OF RMCS2
.MDPE, BIT 08 OF RMCSZ - READ ONLY

THE TEST SETS UPE AND MXF STATUS BITS, THEN SETS TRE (ERROR
CLEAR) AND VERIFIES THAT ALL THE ABOVE STATUS BITS ARE CLEARED.

DRIVE STATUS TEST

PURPOSE :

TO VERIFY THAT THE STORAGE MODULE DISK DRIVE IS IN A STATE
THAT PERMITS FURTHER TESTING.

PROCEDURE :

THIS TEST INITIALIZES THE MASSBUS AND EXAMINES STATUS OF THE
SELECTED DEVICE FOR THE FOLLOWING CONDITIONS:

.MOL, BIT 12 OF RMDS =1, INDICATING THAT UNIT READY IS
ASSERTED BY THE DRIVE;

.WRL, BIT 11 OF RMDS =0, INDICATING THAT THE DRIVE IS NOT IN
A WRITE PROTECT STATE;

.0vC, BIT 07 OF RMER3 =0, INDICATING DRIVE FAULT IS
UNASSERTED BY THE DRIVE;

SEQ 0010
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.UNS, BIT 14 OF RMER1 SHOULD EQUAL DVC, OTHERWISE AC POWER
IS LOW OR A FAILURE HWAS OCCURRED WITH UNSAFE STATUS.

PRIMARY/SECONDARY ERROR TEST

PURPOSE :

TO VERIFY THAT THE RMOS5/3/2 CAN EXECUTE A (OMMAND WITHOUT
INCURRING UNEXPECTED ERRORS.

PROCEDURE :
THE TEST EXECUTES A PACK ACKNOWLEDGE COMMAND AND MAKES SURE

THAT GO RESETS AND THAT THERE ARE NO PARITY ERPORS, ETC. VOLUME
VALID STATUS IS IGNORED.

DIAGNOSTIC MODE TEST

PACK

PURPOSE :

TO VERIFY THAT MAINTENANCE  HARDWARE IS  OPERATIONAL.
PROCEDURE :

THE TEST THAT DIAGNOSTIC MODE CAN BE SET AND RESET, THEN

VERIFIES THAT '"MOL, PIP, WRL, SKI, AND Dv(C'' CAN BE CONTROLLED
USING MAINTENANCE REGISTER 1.

ACKNOWLEDGE TEST
PURPOSE :

TO VERIFY THAT VOLUME VALID CAN BE SET BY A PACK ACKNOWLEDGE
COMMAND, LENDING CREDENCE TO THE EXECUTION OF THE COMMAND AND 10
THE STABILITY OF THE UNIT READY SIGNAL FROM THE DRIVE.

PROCEDURE :

A PACK ACKNOWLEDGE COMMAND IS ISSUED 10 THE SELECTED DEVICE
AND VOLUME VALID STATUS, BIT 10 OF RMDS, 1S CHECKED FOR ONE.

SEa 0011
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RECALIBRATE TEST

PURPOSE :

THE PRIMARY PURPOSE 1S TO ASCERTAIN THAT THE DRIVE WILL
EXECUTE A RECALIBRATE OPERATION TO THE EXTENT THAT “PIP"* AND
SKI STATUS BECOME UNASSERTED AT THE COMPLETION OF  THE
RECALIBRATE. THE SECONDARY PURPOSE 1S 10 PUT THE DRIVE IN A
KNOWN STATE SO THAT FURTMER TESTS CAN CHECK FOR UNEXPECTED STATE
CHANGES IN THE DRIVE.

PROCEDURE :

THE RECALIBRATE TEST PRESETS THE DISK ADDRESS REGISTER,
RMDA, AND THE DESIRED CYLINDER REGISTER, RMDC, TO ZERO, THEN
EXECUTES A RECALIBRATE COMMAND. TME TEST VERIFIES THE FOLLOWING
CONDITIONS:

.SK1=0, '"SEEX ERROR'' 1S INACTIVE;

PIP=0, "ON CYLINDER'' IS ACTIVE, AS INDICATED BY
"POSITIONING IN PROGRESS'' BEING INACTIVE;

.JAE=0, NO "'INVALID ADDRESS ERROR'' DURING RECALIBRATE;

.0P1=0, NO "'OPERATION INCOMPLETE ERROR'', INDICATING THAT
THAT THE DRIVE WAS READY Al THE START OF THE COMMAND AND THAT ON
Eshggzgk STATUS WENT INACTIVE WHEN THE DRIVE RECEIVED THE

LATA=1, ATTENTION IS SET BY RECALIBRATE.

ABORT RECALIBRATE TEST

PURPOSE :

TO VERIFY THAT THE RM05/3/2 INHIBITS A RECALIBRATE WHEN AN
ABORT CONDITION EXISTS AT THE START OF THE COMMAND.

PROCEDURE :

THE TEST SETS AN ERROR IN THE ERROR REGISTER AND ISSUES A
RECALIBRATE COMMAND, VERIFYING THAT ''PIP'" REMAINS INACTIVE.

IVC RECALIBRATL TEST

PURPOSE :

SEQ 0012
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TO VERIFY THAT INVALID COMMAND STATUS, BIT 12 OF RMER2, SETS
WHEN VOLUME VALID IS INACTIVE DURING A RECALIBRATE COMMAND.

PROCEDURE :

THE PROGRAM SETS AND RESETS D
VOLUME VALID, BIT 6 OF RMDS TO RES
A RECALIBRATE COMMAND AND VERIFIES
THAT "PIP'" REMAINS INACTIVE.

JIAGNOSTIC MODE WHICH CAUSES
ET. THE PROGRAM THEN EXECUTES
THAT "'IvC'" STATUS SETS AND

IAE RECALIBRATE TEST

PURPOSE :

TO VERIFY THAT INVALID ADDRESS ERROR DOES MOT SET DURING A
RECALIBRATE COMMAND .

PROCEDURE :

THE TEST PRESETS THE DISK ADDRESS (RMDA) AND THE DESIRED
CYLINDER ~ ADDRESS  (RMDC) TO ILLEGAL VALUES AND ISSUES A
?Sg:kégRATE COMMAND, VERIFYING THAT "'IAE'' DOES NOT SET DURING THE

RECALIBRATE AT OFFSET

PURPOSE :

TO VERIFY THAT OFFSET MODE DOES NOT AFFECT RECALIBRATE.
PROCEDURE :

THE TEST EXECUTES AN OFFSET COMMAND, THEN EXECUTES A

RECALIBRATE COMMAND AND VERIFIES THAT THERE ARE NO ERRORS DURING
RECALIBRATE.

DRIVE CLEAR TEST

PURPOSE :

TO VERIFY THAT ALL APPLICABLE RMO5/3/2 MASSBUS ADAPTER ERROR
AND STATUS CONDITIONS ARE INITIALIZED BY A "DRIVE CLEAR' COMMAND.

PROCEDURE :

SEQ 0013
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THIS TEST WRITES ONES IN THOSE MASSBUS ADAPTER BITS WHICH
ARE INITIALIZED BY DRIVE CLEAR , THEN ISSUES THE DRIVE CLEAR
COMMAND AND VERIFIES THAT EACH BIT IS CLEARED. ADDITIONALLY,
REGISTERS WHICH ARE NOT AFFECTED BY "DRIVE CLEAR'' ARE ALSO PRESET
AND VERIFIED.

THE FOLLOWING ITEMS ARE PRESET:

.RMER1, ERROR REGISTER 1 IS SET TO ALL ONES;

.DMD, DIAGNOSTIC MODE IS SET;

.RMER2, ERROR REGISTER 3, IS SET TO ALL ONES.

FOLLOWING THE DRIVE CLEAR COMMAND, THE FOLLOWING ITEMS ARE
CHECKED:

RMCS1, IS CHECKED FOR DVA=1, FO-F4& AND GO=0, ALL OTHER BITS
ARE DONT CARES;

.RMDS, 1S CHECKED FOR 0O, EXCEPT FOR MOL,DPR,DRY, AND VvV
WHICH SHOULD BE ONE, AND PGM WHICH IS A DONT CARE.

.RMER1, 1S CHECKED FOR 0;
.RMAS, 1S CHECKED TO INSURE THE APPROPRIATE ATA BIT IS 0;

.RMMR, IS CHECKED FOR O, EXCEPT FOR WORD CLOCK, LAST SECTOR,
AND LAST SECTOR AND TRACK WHICH ARE DONT CARES;

.RMMR2 1S CHECKED FOR O, EXCEPT FOR THE TEST BIT WHICH IS
ONE. AND REQA, REQB WHICH ARE DONT CARES:

.RMEC2 1S CHECKED FOR 0;
.RMER3 1S CHECKED FOR 0;

NOP TEST
PURPOSE :
TO VERIFY THE EXECUTION OF "‘NOP'' COMMAND.
PROCEDURE :
A NOP COMMAND IS EXECUTED ON THE SELECTED DEVICE AND STATUS

IS CHECKED TO VERIFY THAT THERE WERE NO ERRORS OR UNEXPECTED
CHANGES IN STATUS.

SEQ 0014

| €
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OFFSET TEST
PURPOSE :
T VERIFY THE EXECUTION OF "'OFFSET' COMMAND.
PROCEDURE :
OFFSET STATUS, BIT 0 OF AMDS. 1S SET AND TWAT ATTENTION. 817 15 01

RMDS 1S ALSO SET. ADDITIONALLY, CONTROLLER, ADAPTER, AND DRIVE
STATUS IS CHECKED FOR UNEXPECTED CMANGES.

GO/ATA TEST
PURPOSE :

TO VERIFY THAT ‘'ATA' WILL RESET WITH ''GO'" PROVIDING
COMPOSITE ERROR IS INACTIVE.

PROCEDURE :

ATTENTION, BIT 15 OF RMDS, 1S SET USING AN OFFSET (OMMAND
AND RESET USING A NOP COMMAND.

WRITE ATA TESI
PURPOSE :

TO VERIFY THAT ATTENTION CAN BE RESET BY WRITING THE
ATTENTION SUMMARY REGISTER, RMAS.

PROCEDURE :
ATTENTION IS SET USING AN OFFSET COMMAND AFTER WHICH THE
PROGRAM WRITES A O IN THE ATTENTION SUMMARY REGISTER, VERIFYING

THT ATTENTION REMAINS SET. FOLLOWING THAT, THE PROGRAM WRITES A
1 IN RMAS AND VERIFIES THAT ATTENTION RESETS.

ERROR/ATA TEST
PURPOSE :

TO VERIFY THAT "'G0'" DOES NOT RESET '“ATA" WHEN THERE IS A
(OMPOSITE ERROR.

SEQ 0015
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PROCEDURE :

“ATA™ 1S SET WITH AN OFFSET COMMAND AFTER WMICH ONE OF THE
ERROR BITS IS SET. THE PROGRAM THEN ISSUES A NOP COMMAND AND
VERIFIES THAT THE ATTENTION BIT REMAINS SET.

PROGRAM INTERRUPT TEST

PURPOSE :

TO VERIFY THAT THE SUBSYSTEM WILL GENERATE A PROGRAM
INTERRUPT  WHEN PROCESSOR PRIORITY |S LESS THAN (ONTROLLER
PRIORITY AND INTERRUPT IS ENABLED.

PROCEDURE :
ATTENTION IS SET USING AN OFFSET (COMMAND. WITH INTERRUPT

ENABLED AND PROCESSOR PRIORITY SET BELOW CONTROLLER PRIORITY, THE
PROGRAM VERIFIES THAT A PROGRAM INTERRUPT OCCURS.

INHIBIT INTERRUPT TEST

PURPOSE :

TO VERIFY THAT A PROGRAM INTERRUPT DOES NOT OCCUR WHEN (1)
PROCESSOR AND CONTROLLER PRIORITY ARE THE SAME AND INTERRUPT S
ENABLED OR (2) WHEN PROCESSOR PRIORITY IS LESS THAN CONTROLLER
AND INTERRUPTS ARE NOT ENABLED.

PROCEDURE :

ATTENTION IS SET USING AN OFFSET COMMAND WITH THE PRIORITY
OF THE PROCESSOR SET EQUAL TO THE PRIORITY OF THE CONTROLLER,
INTERRUPT 1S ENABLED AND THE TEST VERIFIES THAT A PROGRAM
INTERRUPT DOES NOT OCCUR. INTERRUPTS ARE DISABLED AND PROCESSOR
PRIORITY IS LOWERED AND THE TEST VERIFIES THAT A PROGRAM
INTERRUPT DOES NOT OCCUR.

RETURN TO CENTERLINE TEST

PURPOSE :
TO VERIFY THE EXECUTION OF ''RETURN TO CENTERLINE'' COMMAND,

SEQ 0016
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PROCEDURE :
THIS TEST ISSUES A ' COMMAND AND VERIFIES THAT OFFSET

N RTC
STATUS, BIT O OF RMDS IS RESET AND THAT ATTENTION, BIT 15 OF RMDS
IS SET. UNEXPECTED STATUS OR ERROR CONDITIONS ARE ALSO VERIFIED.

IN PRESET TEST
PURPOSE :
TO VERIFY THE EXECUTION OF ''READ IN PRESET'' COMMAND.
PROCEDURE :
O e T W g BT

EXECUTES THE COMMAND AND VERIFIES THE CONTENTS OF EACH REGISTER.
THE FOLLOWING REGISTERS ARE CHECKED:

.RMDA, THE DISK ADDRESS REGISTER, IS LOADED WITH ALL
ONES AND VERIFIED TO BE ZERO AFTER THE RIP COMMAND ;
.RMDC, THE DESIRED CYLINDER REGISTER, IS LOADED WITH

ALL ONES (001777) AND VERIFIED

.RMOF , THE OFFSET
VERIFIED TO BE ZERO AFTER THE

0 BE ZERO AFTER THE RIP COMMAND;

g STER, IS PRESET (TO 016200) AND

T
REGI
TEST;

CLEAR OFFSET TEST
PURPOSE :

TO VERIFY THAT WRITING THE DESIRED CYLINDER REGISTER (RMDC)
WILL CLEAR OFFSET MODE.

PROCEDURE :

OFFSET MODE IS SET USING THE OFFSET COMMAND, THEN RESET BY
WRITING RMDC.

ILLEGAL FUNCTION TEST

PURPOSE :
TO VERIFY THAT THE RMO5/3/2 SUBSYSTEM DETECTS ALL ILLEGAL

SEQ 0017
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SEQ 0018
856 FUNCTIONS.
857
ggg PROCEDURE :
860 EACH ILLEGAL FUNCTION CODE IS EXECUTED WITH THE PROGRAM
861 VERIFYING THAT ‘"'ILLEGAL FUNCTION'' STATUS, BIT O OF RMER! S SET
862 FOR EACH CODE. THE SUBSYSTEM IS INITIALIZED PRIOR TO EACH
863 ILLEGAL FUNCTION TEST.
864
865
866
867
868
9?8 INVALID COMMAND TEST
b3
871 PURPOSE :
872
352 TO VERIFY IvC ERROR DETECTION.
g;g PROCEDURE :
877 THE TEST RESETS VOLUME VALID USING MAINTENANCE UNIT READY,
878 THEN EXECUTES A NOP COMMAND AND VERIFIES THAT IVvC IS SET. THE
879 PROCESS IS REPEATED FOR EACH FUNCTION CODE, WITH Iv(C BEING
gg? CHECKED ACCORDING TO THE FUNCTION.
882
883
884
885
339 INVALID ADDRESS ERROR TEST
888 PURPOSE :
889
gg? TO VERIFY 1AE ERROR DETECTION.
gg% PROCEDURE :
894 THE TEST EXECUTES EACH FUNCTION CODE WITH RMDA, AND RMD(C SET
ggg TO ILLEGAL ADDRESSES, AND VERIFIES IAE ACCORDING TO THE FUNCTION.
897
898
892
900
901 WRITE LOCK ERROR TEST
902
903 PURPOSE :
904
ggg TO VERIFY WLE ERROR DETECTION.
ggg PROCEDURE :
909 THE TEST SIMULATES WRITE PROTECT WUSING MAINTENANCE WRITE
910 PROTECT AND VERIFIES WLE ACCORDING TO THE FUNCTION BEING
EXECUTED. EACH FUNCTION CODE 1S TESTED.
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ERROR ABORT TESTS
PURPOSE :
TO TEST COMMAND EXECUTION DURING AN ABORT CONDITION.
PROCEDURE :

EACH FUNCTION CODE IS EXECUTED UNDER A SIMULATED UNSAFE
CONDITION AND THE TEST VERIFIES THAT GO IS RESET.

RMR TEST
PURPOSE :
TO VERIFY THAT RMR ERROR IS DETECTED.
PROCEDURE :
THE TEST EXECUTES A NOP COMMAND WITH DEBUG (LOCK ENABLED.

gé;g GO SET, THE TEST WRITES RMCSI, VERIFYING THAT RMR ERROR

PARITY ERROR TEST
PURPOSE :
TO VERIFY THAT PARITY ERRORS ARE DETECTED.
PROCEDURE :
WITH PAT SET TO CAUSE BAD PARITY ON THE CONTROL BUS, THE

TEST WRITES A SHIFTING ONE BIT PATTERN TO RMDA AND VERIFIES THAT
AN ERROR 1S DETECTED BY THE RM05/3/2 FOR EACH PATTERN.

ILLEGAL REGISTER TEST
PURPOSE :

TO VERIFY THE DETECTION OF ILLEGAL REGISTER ADDRESSES BY THE
SUSBSYSTEM,

SEQ 0019

b o
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SEQ 0020

970

g;; PROCEDURE :

973 EACH REGISTER ADDRESS IS ACCESSED AND ILLEGAL REGISTER
974 STATUS, BIT 1 OF RMER1 IS CHECKED ACCORDING TO THE ADDRESS USED.
975 NOTE THAT THE EXECUTION OF THIS TEST 1S DEPENDENT ON THE REGISTER
976 ADDRESS JUMPER IN THE RH CONTROLLER BECAUSE THE RANGE OF
977 ADDRESSES WHICH THE CONTROLLER WILL RESPOND TO IS LIMITED BY THE
978 WAY THE JUMPER IS CUT.

979

980

981

982

983

984 SEEK TESTS

985

gg? PURPOSE :

988 THE PURPOSE OF EACH OF THE FOLLOWING SEEK TESTS IS TO VERIFY
989 THE EXECUTION OF SEEK OPERATIONS BY THE RM05/3/2 SUBSYSTEM USING
990 A SET OF ADDRESSES THAT TEST THE ADAPTER/DEVICE INTERFACE AND
88; ELECTROMECHANICAL HEAD POSITIONING HARDWARE.

ggz PROCEDURE :

995 EACH TEST WILL RECALIBRATE THE DRIVE IF 'PIP'"" OR ''SKI'' IS
996 ACTIVE. FOLLOWING THAT, THE TEST EXECUTES A SEEK TO A CYLINDER
997 ADDRESS OR SERIES OF ADDRESSES. AT THE COMPLETION OF EACH SEEK
998 OPERATION, SUBSYSTEM STATUS IS STORED AND THE TEST CHECKS FOR
999 PRIMARY ERRORS WHICH PRECLUDE FURTHER ERROR CHECKING. IF THERE
1000 ARE NO PRIMARY ERRORS THE TEST CHECKS FOR OPERATIONAL ERRORS AND
1001 THEN SECONDARY ERRORS.

1002
1003
1004
1005
1006
1007 SEEK TO LAST CYLINDER TEST

o
oo

THIS TEST SEEKS TO THE LAST CYLINDER, I.E., CYLiNDER 822.

SEEK TO FIRST CYLINDER TEST
THIS TEST SEEKS TO THE FIRST CYLINDER, 1.E. CYLINDER 0.

SEEK PRIME CYLINDERS TEST

THIS TEST SEEKS FORWARD TO EACH PRIME CYLINDER ADDRESS, I.E,
CYLINDERS 1,2,4.8,....,512.

— D ) D ) il i e el D ) D il il il e e D
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SEQ 0021
027
028
029
030
031
8%% SEEX ZERO DIFFERENCE TEST
8%? THIS TEST EXECUTES SUCCESSIVE SEEKS TO CYLINDER 0.
036
037
038
039
82? SEEK MAXIMUM DIFFERENCE FORWARD TEST
042 THIS TEST SEEKS TO CYLINDER 0 FOLLOWED BY A SEEK TO THE LAST
043 CYLINDER.
044
045
046

SEEK ADJACENT FORWARD TEST

THIS TEST SEEKS TO CYLINDER O, FOLLOWED BY A SEEK TC THE
ADJACENT FORWARD CYLINDER, I.E., CYLINDER 1.

SEEK ADJACENT REVERSE TEST

THIS TEST SEEKS TO CYLINDER 1, FOLLOWED BY A SEEK TO THE ADJACENT
REVERSE CYLINDER, I1.E., CYLINDER 0.

SEEK TO INVALID SECTOR TEST

elelelelelelelele) =l=lelelelale]le]le]
8000~OOO~O~OMWmewwm\ﬂU~l‘ e
ONOWVM NN 2OV NO VNS NN = OV~

069 WITH THE OFFSET REGISTER SET FOR 18 BIT FORMAT, THE PROGRAM
070 SEEKS TO CYLINDER O, TRACK O, FOR EACH INVALID SECTOR ADDRESS AND
8;5 VERIFIES THAT INVALID ADDRESS ERROR SETS FOR EACH SECTOR,

073

074

075

076

g;; SEEK TO INVALID TRACK TEST

079 THE TEST SEEKS TO EACH INVALID TRACK ADDRESS WITH CYLINDER
080 AND SECTOR ADDRESS SET TO O AND VERIFIES THAT INVALID ADDRESS
83; ERROR SETS FOR EACH TRACK ADDRESS.

083
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SEEK TO INVALID CYLINDER TEST
THE PROGRAM SEEKS TO EACH INVALID CYLINDER ADDRESS WITH THE

SECTOR AND TRACK ADDRESS SET TO O AND VERIFIES THAT INVALID
ADDRESS ERROR SETS FOR EACH CYLINDER ADDRESSS.

IvQ SEEK TEST
PURPOSE :

TO VERIFY THAT INVALID COMMAND STATUS, B'T 12 OF RMER2 SETS
WHEN VOLUME VALID IS INACTIVE DURING A SEEK COMMAND.

PROCEDURE :
THE TEST RESETS VOLUME VALID BY SETTING AND RESETTING

DIAGNOSTIC MODE, THEN EXECUTES A SEEK COMMAND AND VERIFIES THAT
"IvC'" STATUS IS SET.

ABORT SEEK TEST
PURPOSE :

TO VERIFY THAT THE RMO5/3/2 INHIBITS A SEEK WHEN AN ABORT
CONDITION EXISTS AT THE START OF THE COMMAND.

PROCEDURE :

THE TEST SETS AN ERROR IN THE ERROR REGISTER AND ISSUES A
SEEK COMMAND, VERIFYING THAT "PIP'" REMAINS INACTIVE.

SEEK AT OFFSET
PURPOSE :

S TO VERIFY THAT OFFSET MODE DOES NOT CAUSE ERRORS DURING

PROCEDURE :

THE TEST EX
CJMMAND, VERIFYI

ECUTES AN OFFSET COMMAND THEN EXECUTES A SEEK
NG THE RESULTS OF THE SEEK.

SEQ 0022
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SEQ 0023

LOOK AHEAD TEST
PURPOSE :

TO INSURE THAT THE SECTOR COUNT WHICH ORICINATES AT THE
DRIVE AND IS VISIBLE THROUGH THE LOOK AMEAD REGISTER (RMLA) IS
OPERATIONAL .

PROCEDURE :

WITH THE OFFSET REGISTER SET FOR 18 BIT FORMAT, THE PROGRAM
SAMPLES THE LOOK AHEAD REGISTER AND COLLECTS EACH DIFFERENT
SAMPLE UNTIL THE VALUE OF THE FIRST SAMPLE IS DETECTED OR UNTIL
31. SAMPLES ARE TAKEN. THE COLLECTION IS THEN TESTED TO DETERMINE
THAT THE SECTOR COUNT INCREMENTS CORRECTLY THROUGH THE ENTIRE

RANGE OF VALID SECTORS. THE SAME PROCEDURE 1S REPEATED FOR 16
BIT FORMAT, WHERE THE LIMIT ON THE NUMBER OF SAMPLES IS 33.

SEARCH EACH SECTOR ON CYLINDER

PURPOSE :

TO VERIFY THE EXECUTION OF SEARCH OPERATIONS WITH NO HEAD
MOTION USING THE SECTOR PULSE FOR SECTOR COMPARE. '
PROCEDURE :

THE TEST INTIALIZES AND RECALIBRATES THE DRIVE IF ‘PIP"* OR
"SKI'' IS ACTIVE THEN SEEKS TO CYLINDER 0. THE TEST THEN DOES A
SEARCH TO EACH SECTOR AND VERIFIES THAT THE SEARCH COMPLETES

WITHOUT ERROR. THIS TEST IS DONE ONCE IN 18 BIT FORMAT AND ONCE
IN 16 BIT FORMAT.

SEARCH OFF CYLINDER
PURPOSE :

TO VERIFY THE EXECUTION OF A SEARCH COMMAND WITH [IMPLIED
HEAD MOTION.

PROCEDURE :
THE DRIVE 1S RECALIBRATED AND INITIALIZED IF THE DRIVE IS

—ddd-dﬂddﬂdddd‘ddddddddd-ﬂdddddd—‘dﬂd—._‘.ﬂ-‘—‘-‘ﬂd—‘-‘_‘_‘ddﬂ.ﬂddﬂdﬂd
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SEQ 0024

1 OFF CYLINDER OR HAS A SEEK ERROR. THE PROGRAM THEN EXECUTES AND
1 EXPLICIT SEEK TO CYLINDER 410., FOLLOWED BY A SEARCH TO CYLINDER
2 611., TRACK O, SECTOR O. THE FOLLOWING IS SEARCHED FOR BY AN
2 EXPLICIT SEEK TO CYLINDER 409., FOLLOWED BY A SEARCH TO CYLINDER
2 612., TRACK 0, SECTOR 1, ETC., UNTIL ALL THE SECTORS HWAVE BEEN
2 SEARCHED. THE TEST IS DONE_FOR 18 BIT FORMAT, WHERE THE LAST
2 SECTOR SEARCHED IS SECTOR 29. THE TEST_IS REPEATED FOR 16 BIT
% FORMAT, WHERE THE LAST SECTOR SEARCHED IS 31.

SEARCH INVALID SECTOR
PURPOSE :

10 VERIFY THE DETECTION OF AN INVALID SECTOR ADDRESS DURING
A SEARCH OPERATION.

PROCEDURE :

THE DRIVE IS RECALIBRATED AND INITIALIZED IF IT IS OFF
LINDER OR HAS A SEEK ERROR. WITH THE OFFSET REGISTER SET FOR
BIT FORMAT, THE PROGRAM EXECUTES A SEARCH TO EACH INVALID
80R. I1.E., SECTORS 30 AND 31 AND VERIFIES THAT INVALID ADDRESS

Y
¢
RROR SETS FOR EACH SECTOR.

C
1
SEC
ERR

PNINNNINININNININ = =i 2 b it 2 2 2 OO0 OO0 OO0V

SEARCH INVALID TRACK
PURPOSE :

TO VERIFY THE DETECTION OF AN INVALID TRACK ADDRESS DURING A
SEARCH OPERATION.

PROCEDURE :

THE DRIVE IS RECALIBRATED AND INITIALIZED IF IT IS OFF
CYLINDER OR HAS A SEEK ERROR. THE PROGRAM EXECUTES A SEARCH 10
EACH INVALID TRACK ADDRESS WITH THE CYLINDER ADDRESS 0, AND
Eig!ﬂ?n:ggﬂfss 0O AND VERIFIES THAT INVALID ADDRESS ERROR SETS FOR

H -

& B W W NN N NN NN

SEARCH INVALID CYLINDER
PURPOSE :

TO VERIFY THE DETECTION OF AN INVALID CYLINDER ADDRESS
DURING A SEARCH OPERATION.
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SEQ 0025
1255
}%g? PROCEDURE :
1258 THE DRIVE IS RECALIBRATED AND INITIALIZED IF IT IS OFF
1259 CYLINDER OR HAS A SEEK ERROR. THE PROGRAM THEN EXECUTES A SEARCH
1260 TO EACH INVALID CYLINDER ADDRESS AND VERIFIES THAT INVALID
}%25 ADDRESS ERROR SETS FOR EACH CYLINDER.
1263
1264
1265
1266
1267 IvC SEARCH TEST
1268
}%?8 PURPOSE :
1271 TO VERIFY THAT INVALID COMMAND STATUS SETS WHEN VOLUME VALID
}%;; IS INACTIVE DURING A SEARCH COMMAND.
}%;g PROCEDURE :
1276 VOLUME VALID 1S RESET BY SETTING AND RESETTING DIAGNOSTIC
1277 MODE, AFTER WHICH THE TEST EXECUTES A SEARCH COMMAND, VERIFYING
1278 THAT "'IvC'" STATUS SETS.
1279
1280
1281
1282
1283
1284 ABORT SEARCH TEST
1285 :
}ggg PURPOSE :
1288 TO VERIFY THAT THE RM0S5/3/2 INHIBITS A SEARCH WHEN AN ABORT
}%88 CONDITION EXISTS AT THE START OF THE COMMAND.
}gg} PROCEDURE :
1293 THE TEST SETS AN ERROR IN THE ERROR REGISTER AND ISSUES A
}ggg SEARCH COMMAND, VERIFYING THAT "'PIP'" REMAINS INACTIVE.
1296
1297
1298
1299
}%8? SEARCH AT OFFSET TEST
}ig% PURPOSE :
}%8? TO VERIFY THAT OFFSET MODE DOES NOT CAUSE SEARCH ERRORS.
};8? PROCEDURE :
1308 THE TEST EXECUTES AN OFFSET COMMAND, THEN EXECUTES A SEARCH
}g?g COMMAND, VERIFYING THAT THERE ARE NO ERRORS DURING THE SEARCH.
131
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SEQ 0026
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;PROGRAM REVISION #001

LTITLE CZRMMAD RMO5/3/2 FCTNL TST 1
;*COPYRIGHT (C) 1980

;*DIGITAL EQUIPMENT CORP.

'HAYNARD MASS. 01754

'PROGRAH BY MIKE LEAVITT

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

SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH USE

15 HALT ON ERROR
14 LOOP ON TEST
INHIBIT ERROR TYPEOUTS
UNUSED
INHIBIT ITERATIONS
BELL ON ERROR
LOOP ON ERROR
LOOP ON TEST IN SWR<7:0>
TN128
TNG4
TN32
IN16
TN8
TNG
TN2
N1

.SBTTL BASIC DEFINITIONS
;*INITIAL ??88555 OF THE STACK POINTER #*« 1100 #w+

1
1
1
1

.--t-...--.....o-t-.---.--.--.
LR B BE B B R B B B R R BN B B R B N

O=NWH VO NOOVO —=MNW

SIA(K =
ERROR = EMT J:BASIC DEFINITION OF ERROR CALL
SCOPE = JOT ;:BASIC DEFINITION OF SCOPE CALL
;*M]SCELLANEOUS DEFINITIONS
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
:g o = 177776 : :PROCESSOR STATUS WORD
W=
STKLMT = 177774 ;sSTACK LIMIT REGISTER
PIRQ = 177772 : :PROGRAM INTERRUPT REQUEST REGISTER
DSWR = 177570 : sHARDWARE SWITCH REGISTER
DDISP = 177570 : :HARDWARE DISPLAY REGISTER
:*GENERAL PURPOSE REGISTER DEFINITIONS
RO = 20 : sGENERAL REGISTER
R1 s 3 ; sGENERAL REGISTER
R2 = X2 s sGENERAL REGISTER
R3 z 13 s sGENERAL REGISTER

SEQ 0027

Add
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BASIC DEFINITIONS

000004

000007

000000
000040
000100
000140
000200
000240
000300
000340

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

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
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R4 = ¥ ; sGENERAL REGISTER

RS z 35 s sGENERAL REGISTER

R6 = 16 s sGENERAL REGISTER

R7 z §7 s sGENERAL REGISTER
SP = %6 J3STACK POINTER

PC s X7 ; ;PROGRAM COUNTER
;*PRIORITY LEVEL DEFlNlTlONS

PRO =0 PRIORITY LEVEL 0

PR1 = 40 ..PR10R11V LEVEL 1

PR?2 = 100 ::PRIORITY LEVEL 2

PR3 = 140 ::PRIORITY LEVEL 3

PR& = 200 ::PRIORITY LEVEL &

PRS = 240 ::PRIORITY LEVEL S

PR6 = 300 ::PRIORITY LEVEL 6

PR7 = 340 J:PRIORITY LEVEL 7
:*"'SWITCH REGISTER'' SWITCH DEFINITIONS

SW15 = 100000

SWl4 = 40000

SW13 = 20000

SWi12 = 10000

Swil = 4000

Sw10 = 2000

Sw09 = 1000

Sw08 = 400

Sw0?7 = 200

Swi6 = 100

SW05S = 40

SW04 = 20

Sw03 z 10

Sw0?2 z &4

SWO1 = 2

Sw00 z 1

SW9=Sw09

SW8=5w08

SW7=Sw07

SW6=5w06

SW5=5Sw05

SWé&=SW04

Sw3=Sw03

SwW2=Sw0?2

Sw1=Sw01

SWw0=Sw00

;*DATA BIT DEFINITIONS (BITOO TO BIT1S)

BIT1S = 100000

BIT14 = 40000

BIT13 = 20000

BIT12 = 10000

BIT11 = 4000

BITI0 = 2000

BIT09 = 1000

BIT08 = 400

BITO? = 200

BITO6 = 100

BITOS = 40

SEQ 0028
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BASIC DEFINITIONS

000020
000010
000004
000002
000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000240

004000
000040
000020
000010
000004
000002
000001
000077

000000
000002
000004
000006
000010
000012
000014

000024
000026
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TPVEC
PIRQVEC

;s *RM(CS1

sFUNCTIO

NOP
ILF02
SEEK
RECAL
DRVCLR
RLEASE
OFFSET
RTC
RIP
PAKACK
PACACK
ILF24
ILF26

) ] ) ] ] ] ] ] ]

PO
oo

OCOO0O0O0OOOCOOON I it h »
O=NWH N v O

"CzU” TRAP VECTOR ADDRESSES

10

LI T T I I T T (O T O T T
~
o

RM REGISTER BIT

;:TIME OUT AND GTHER ERRORS
::§$§ESY$D AND 111 EGAL INSTRUCTIONS
;:TRACE TRAP

: ;BREAKPOINT TRAP (BPT)

;s INPUT/0UTPUT TRAP (J0T) #«SCOPEwe
;sPOWER FAIL

;sEMULATOR TRAP (EMT) #+«ERRQR++
::""TRAP'' TRAP

::TTY KEYBOARD VECTOR

;sTTY PRINTER VECTOR

; sPROGRAM INTERRUPT REQUEST VECTOR

DEFINITIONS

CONTROL STATUS REGISTER

W hnn

080000
000002
000004
000006
000010
000012
000014
000016
000020
000022
PAKACK
000024
000026

CODES (BITS 01-05 OF RM(CS1)

+NOP_COMMAND

: ILLEGAL COMMAND

: SEEK COMMAND
:RECALIBRATE COMMAND
:DRIVE CLEAR COMMAND
+RELEASE COMMAND
;OFFSET COMMAND

;RETURN TO CENTERLINE COMMAND

+READ IN PRESET COMMAND
:PACK ACKNOWLEDGE COMMAND

: ILLEGAL COMMAND
: ILLEGAL COMMAND

SEQ 0029
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RM REGISTER BIT DEFINITIONS

512
515

Al Al LW LW LW LW LW LW LW LW LW LW TV T IV I W TV TV IV TV TV IV |

AN AN N N N N N N N N N PO RO O R ROV RO N A = s s s
VXN VST W= O OVONO WV NN =0V~

NN WAV WAL
(e e e Ne SV TV IV IV IV IV TV TV LV, ]
WAL = O VOO~V I~ W) -

000030
000030
000032
000034
000036
000040

00042

00044
000046
000050
000052
000054
000056
000060
000062
000064
000066
000070
000072
000074
000076

010000
004000
002000
001000
000400

009020
000010
000004
000002
000001

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000001
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SEARCH = 000030
iLF30 = 000030
ILF32 = 000032
ILF34 = 000034
ILF36 = 000036
ILF&0 = 000040
ILF&2 = 000042
ILF&6 = 000044
ILF&6 = 000046

WwCD = 000050

WCH = 000052
ILF56 = 000054
ILF56 = 000056

WD = 000060

WH = 000062
ILF64 = 000064
ILF66 = 000066

RD = 000070

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

TA8 = BIT1

TA4 = BIT10

TA2 = BIT09

TA1 = BIT08
;SECTOR ADDRESS DEFINITIONS
SA16 = BITO4

SA8 = BITO03

SA4 = BIT02

SA2 = BITO1

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

ERR = BIT14

PIP = BIT13

MOL = BIT12

WRL = BITI

LBT = BIT10

PGM = BIT09

DPR = BITO8

DRY = BITO07

Vv = BITO6

OM = BITO00

. *RMER?

ERROR REGISTER M1

sSEARCH COMMAND

s ILLEGAL COMMAND

sILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

s ILLEGAL COMMAND

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

s ILLEGAL COMMAND

;WRITE DATA COMMAND

;WRITE HEADER AND DATA (COMMAND
s ILLEGAL COMMAND

s ILLEGAL COMMAND

sREAD DATA COMMAND

;READ HEADER AND DATA COMMAND
; ILLEGAL COMMAND

; ILLEGAL COMMAND

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

: TRACK ADDRESS 2
: TRACK ADDRESS 1

;SECTOR ADDRESS 16.
sSECTOR ADDRESS 8.
;SECTOR ADDRESS 4
;SECTOR ADDRESS 2
;SECTOR ADDRESS 1

s TRACK ADDRESS MASK
+SECTOR ADDRESS MASK

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

:WRITE LOCK

sLAST BLOCK TRANSFERRED
: PROGRAMMABLE

;DRIVE PRESENT

:DRIVE READY

:VOLUME VALID

;OFFSET MODE ACTIVE

SEQ 0030
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570
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100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

115760

000377

002000
001000
000400
000200
000100

003700

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

100000

¢ 3
MACRO v03.01 11-APR=-B0 13:04:53 PAGE &=4

DCK
UNS
0Pl
DTE
WLE
1AE
AOE
HCRC
HCE
ECH
WCF
FER
PAR
RMR
ILR
ILF

ND TMSK

;''NDTMSK"'

;DATA CHECK ERROR
;:DRIVE UNSAFE
;OPERATION INCOMPLETE
:DRIVE TIMING ERROR
;WRITE LOCK ERROR

: INVALID ADDRESS ERROR
;ADDRESS OVERFLOW ERROR
+HEADER CRC ERROR
;HEADER COMPARE ERROR
;ECC "'HARD'' ERROR
sWRITE CLOCK FAILURE
:FORMAT ERROR

;PARITY ERROR

;REGISTER MODIFICATION REFUSED
s ILLEGAL REGISTER

s ILLEGAL FUNCTION

‘DTE!WLE!AOE!HCRC!HCE!ECH!WCF 'FER
USED TO MASK ERROR REGISTER 1 DURING NON = DATA

Nl uwnnnnmn

(elelelelelelelelel e bbb T
O—=NVWS VN VOO OVO =MW WU

T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
K

Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
BI
Bl
Bl
Bl
Bl
Bl
Bl
DC
IS

s COMMANDS, 1.E., HOUSEKEEPING AND POSITIONING COMMANDS

: *RMAS
ATNMSK
J*RMLA
SC4
SC3
SC2
SC1
SCo
SCTMSK

; *RMMR 1

ATTENTION SUMMARY REGISTER

= 377 sMASK FOR ATTENTION BITS
LOOK AHEAD REGISTER

= BIT10 sSECTOR COUNT = 16

= BIT09 ;SECTOR COUNT = 8

= BITO08 ;SECTOR COUNT = 4

= BIT07 ;SECTOR COUNT = 2

= BITO06 ;SECTOR COUNT = 1

= 003700 ;SECTOR COUNT MASK
MAINTENANCE REGISTER #1

;WRITE ONLY BITS

DBCK = BIT15 .DEBUG CLOCK

DBEN = BIT14 ;DEBUG CLOCK ENABLE
DEBL = BIT13 :DIAGNOSTIC END OF BLOCK
DTO = BIT12 sDIAGNOSTIC TIMEOUT
MCLK = BITI sMAINTENANCE CLOCK
MRD = BIT10 sREAD DATA

MUR = BIT09 sUNIT READY

MOC = BiT08 :ON CYLINDER

MSER = BIT07 : SEEK_ERROR

MDF = BIT06 :DRIVE FAULT

MS = BIT0S :SECTOR PULSE

MwP = BITO3 ;WRITE PROTECT

Ml = BIT102 s INDEX PULSE

MSC = BITO! ;SECTOR COMPARE

DMD = BIT00 :DIAGNOSTIC MODE
;READ ONLY BITS

0CC = BIT15 sOCCUPIED

SEQ 0031



6 3
CZRMMAQ RMOS5/3/2 FCTINL TST 1 MACRO v03.01 11-APR-80 13:04:53 PAGE 4=5

RM REGISTER BIT DEFINITIONS SEQ 0032
621 040000 RG = BIT14 ;RUN AND GO
622 020000 EBL = BIT13 END OF BLOCK
623 010000 REX = BIT12 JEXCEPTION
624 004000 ESRC = BITI JENABLE SEARCH
625 002000 PLFS = BIT10 :LOOKING FOR SYNC
626 001000 ECRC = BIT09 sENABLE CRC OuTt
627 000400 PDA = BIT08 :DATA AREA
628 000200 PHA = BI1T107 ;HEADER AREA
629 000100 CONT = BIT06 ; CONTINUE
630 000040 Wl = BIT0S :WORD CLOCK
631 000020 EECC = BIT04 JENABLE ECC OuT
632 000010 MWD = BIT03 ;WRITE DATA BIT
633 000004 LS = BIT02 ;LAST SECTOR
634 000002 LST = BITO1 ;LAST SECTOR AND TRA(CK
g%g 000001 DMD = BIT00 ;:DIAGNOSTIC MODE
ggg ;*RMDT DRIVE TYPE REGISTER
639 100000 NSA = BIT1S ;NOT SECTOR ADDRESSED = 0
640 040000 TAP = BIT14 :TAPE DRIVE = 0
641 020000 MOH = BIT13 :MOVING HEAD = 1
gz% 004000 DRQ = BITN ;DRIVE REQUEST REQUIRED
6464 020024 SNGPRT = 020024 ;SINGLE PORT DRIVE TYPE (RMO2)
g:g 024024 DULPRT = 024024 ;DUAL PORT DRIVE TYPE (RMQ2)
gzg ;*RMOF  OFFSET REGISTER
649 010000 FMT16 = BIT12 ;16 BIT WORD FORMAT
650 004000 EC] z BIT1Y] . ;ECC INHIBIT
651 002000 HC] = BIT10 :HEADER COMPARE INMIBIT
gg% 000200 OFD = BIT07 :OFFSET FORWARD
ggg ;*RMDC DESIRED CYLINDER ADDRESS REGISTER
ggg 001777 CYLMSK = 001777 ;MASK FOR CYLINDER ADDRESS
ggg ;*RMMR2 MAINTENANCE REGISTER #2
660 ;READ ONLY BITS
661 100000 RQA = BIT15 :PORT A REQUEST
662 040000 RQB = BIT14 ;PORT B REQUEST
663 020000 TAG = BIT13 sTAG CONTROL
664, 010000 18T = BIT1? s COMMAND SEQUENCE TEST BIT
665 004000 cC = BITN ;CONTROL OR CYLINDER TAG
666 002000 CH = BIT10 ;CONTROL OR HEAD TAG
669 001000 BB09 = BIT09 :TAG BUS
000400 BBO8 = BIT08 :TAG BUS
000200 BBO7 = BIT07 :TAG BUS
000100 BBO6 = BIT06 :TAG BUS
000040 BBOS = BIT0S ;TAG BUS
000020 BBO4 = BIT04 :TAG BUS
000010 BB03 = B1103 :TAG BUS
000004 BB0?2 = BIT0? :TAG BUS
000002 BBO1 = BIT01 :TAG BUS
000001 8800 = B1100 ;TAG BUS

670
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CZRMMAD RMOS5/3/2 FCTNL T1ST
RM REGISTER BIT DEFINITIONS SEQ 0033
g;; s*RMER2 ERROR REGISTER 2
£7% 100000 BSE = BIT1S ;BAD SECTOR ERROR
674 040000 SK1 = BIT14 sSEEK INCOMPLETE
675 020000 OPE = BIT13 sOPERATOR PLUG ERROR
676 010000 IvC = BIT1?2 JINVALID COMMAND ERROR
677 004000 LSC = BITN ;LOSS OF SYSTEM CLOCK
678 002000 LBC = BIT10 sLOSS OF BIT CLOCK
679 000200 Dv( = BIT07 sDEVICE CHECK
gg? 000010 DPE = BITO03 :DATA PARITY ERROR
ggg LSBTTL PROGRAM MNEMONICS
684 100000 MSE = BIT15 JMANUFACTURING DETECTED SECTOR ERROR
ggg 040000 USE = BiTl4 JUSER DETECTED SECTOR ERROR
ggg .SBTTL RM REGISTER INDEX VALUES
689 000000 RMCS1 = 00 ;CONTROL STATUS REGISTER #1
690 000006 RMDA = 06 sDISK ADDRESS REGISTER
691 000012 RMDS = 12 sDRIVE STATUS REGISTER
692 000014 RMER1 = 14 sERROR REGISTER M1
693 000016 RMAS = 16 JATTENTION SUMMARY REGISTER
694 000020 RMLA = 20 ;LOOK AHEAD REGISTER
695 000024 RMMR1 = 24 JMAINTENANCE REGISTER
696 000026 RMDT = 26 ;DRIVE TYPE REGISTER
697 000030 RMSN = 30 ;SERIAL NUMBER REGISTER
698 000032 RMOF = 32 sOFFSET REGISTER
699 000034 RMDC = 34 ;DESIRED CYLINDER REGISTER
700 000036 RMHR = 36 sHOLDING REGISTER
701 000040 RMMR2 = 40 sMAINTENANCE REGISTER #?2
702 000042 RMER? = &2 JERROR REGISTER #2
703 000044 RMEC1 = 44 JECC POSITION REGISTER
704 000046 RMEC?2 = 46 JECC PATTERN REGISTER
707 000050 ILRGS0 = 50 ;ILLEGAL REGISTER 50
000052 ILRGS2 = 52 sILLEGAL REGISTER 52
000054 ILRGS4 = 54 sILLEGAL REGISTER 54
000056 ILRGS56 = 56 sILLEGAL REGISTER 56
000060 ILRG60 = 60 ;ILLEGAL REGISTER 60
000062 ILRG62 = 62 sILLEGAL REGISTER 62
000064 ILRG6L = 64 sILLEGAL REGISTER 64
000066 ILRG6E = 66 ;ILLEGAL REGISTER 66
000070 ILRG70 = 70 sILLEGAL REGISTER 70
000072 ILRG72 = 72 ;ILLEGAL REGISTER 72
000074 ILRG74 = 74 ILLEGAL REGISTER 74
o 000076 ILRG76 = 76 sILLEGAL REGISTER 76
;?g 000077 IDXMSK = 77 sMASK FOR REGISTER INDEX NUMBER
;}} .SBTTL RH CONTROLLER REGISTER BIT DEFINITIONS
;}2 ;*RMCST CONTROL STATUS REGISTER #
715 100000 SC = BIT1S JSPECIAL CONDITION=-READ ONLY
716 040000 TRE = BIT14 s TRANSFER ERROR
717 020000 MCPE = BIT13 sMASSBUS CONTRCL BUS PARITY ERROR=READ ONLY
718 002000 PSEL = BIT10 sPORT B SELECT
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CZRMMAD RMOS5/3/2 FCINL TST 1
IT DEFINITIONS SEQ 0034

RH CONTROLLER REGISTER B

719 001000 A17 = BIT109 sADDRESS EXTENSION
720 000400 A6 = B1108 sADDRESS EXTENSION
721 000200 RDY = Bliv/ :READY=READ ONLY
;g% 000100 