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1
% 1.0 INTRODUCTION
g 1.1 ABSTRACT
6 THE RM80 SUBSYSTEM FUNCTIONAL TEST IS A STAND ALONE PROGRAM WHICH
7 USES FUNCTIONAL MEANS TO VERIFY THE OPERABILITY OF THE RM80 DISK
g SUBSYSTEM. IN PARTICULAR, THE PROGRAM SERVES THE FOLLOWING PURPOSES:
10 70 EXPLICITLY ESTABLISH CONFIDENCE IN THE BASIC OPERATIONS OF THE
1 DISK DRIVE, INCLUDING MECHANICAL POSITIONING AND DATA TRANSFER
}g OPERATIONS;
14 TO IMPLICITLY ESTABLISH CONF IDENCE IN THE DRIVE/ADAPTER
}2 ELECTRICAL INTERFACE:
17 TO VERIFY THE FUNCTIONALITY OF THE RMBO SUBSYSTEM, INCLUDING THE
}g MASSBUS CONTROLLER, MASSBUS ADAPTER AND THE DISK DRIVE.
20 THE TEST IS COMPRISED OF & PARTS, WHICH WOULD NORMALLY BE RUN IN
21 SEQUENCE, STARTING WITH PART 1. BRIEFLY, PART 1 TESTS HOUSEKEEPING
22 AND MECHANICAL POSITIONING OPERATIONS: PART 2 TESTS WRITE, READ AND
23 WRITE CHECK OPERATIONS USING HEADER AND DATA; PART 3 TESTS WRITE,
24 READ AND WRITE CHECK OPERATIONS USING DATA; PART & TESTS MECHANICAL
gg §2f621°"’"6 OPERATIONS AND VARIOUS TIMING PARAMETERS OF THE RM80 DISK
27 )
28
29
gg 1.2 UNIT UNDER TEST
32 THE UNIT UNDER TEST (UUT) IS THE RM80 DISK SUBSYSTEM WHICH
33 CONSISTS OF THE RH70 MASSBUS CONTROLLER ,THE RMBO MASSBUS ADAPTER ,
3% AND THE STORAGE MODULE DISK DRIVE. NOTE THAT A DISK IS REQUIRED FOR
§Z TESTING AND 1S CONSIDERED AN INTEGRAL OF THE STORAGE MODULE DISK DRIVE.
3
23 2.0 OPERATING REQUIREMENTS
2} 2.1 HARDWARE REQUIREMENTS
43 THE FOLLOWING MINIMUM HARDWARE CONFIGURATION, ASSUMED TO BE
44 OPERATIONAL, 1S REQUIRED TO LOAD AND EXECUTE THE RM80 SUBSYSTEM
22 FUNCTIONAL TEST:
47 PDP-11 PROCESSOR
48 20K MEMORY
49 Kwi1-L OR KW11=P CLOCK
50 PROGRAM LOADING DEVICE
3 TERMINAL
52 RH70 CONTROLLER
gz i TO 8 RM80 DISK DRIVES
55
56
57 2.2 MEDIA REQUIREMENTS
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58
59 EACH UNIT BEING TESTED MUST BE LOADED WITH A DISK BEFORE TESTING
60 BEGINS ON THAT UNIT. THE DRIVE MUST HAVE A FORMATTED DISK AND CONTAIN
2; pIngADABLE COPY OF THE MFG(DEC144), USR(DEC144) AND SSF BAD SECTOR
63 )

64 NOTE: TO ENSURE THAT ALL CUSTOMER "ATA IS PRESERVED ON THE DISK, ALL
22 DATA TRANSFERS WILL BE PERFORMED ON THE FE CYLINDERS ONLY.

Y
69 2.3 PREREQUISITE DIAGNOSTIC PROGRAMS
4] RMBO DISKLESS TEST, PART 1 § 2
3 RM8O FUNCTIONAL TEST, PART 1 & 2
75
76
7 3.0 OPERATING PROCEDURE
gg 3.1 LOADING
81 THE PROGRAM MAY BE LOADED BY EITHER OF THE FOLLOWING MEDIA:

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

& *XXDP MEDIA. USING THE APPROPRIATE LOADING DEVICE.

86
87
88 3.2 SWITCH OPTIONS
90 THE FOLLOWING SWITCH OPTIONS ARE PROVIDED TO ENHANCE THE UTILITY
g; OF THE PROGRAM.

93 SW15  HALT ON ERROR
9% SWi%4  LOOP ON TEST (CURRENTLY BEING EXECUTED)

95 SW13  INMIBIT ERROR TYPEOUTS
9% SW12  UNUSED

97 SWi11  INMIBIT TEST ITERATIONS
98 SW10  BELL ON ERROR
99 SW09  LOOP ON ERROR

100 SW08  LOOP ON TEST IN SW07-00
102 THE LOW ORDER 8 SWITCHES (SWO7-SW00), ARE USED IN CONJUNLTION WITH
0 SWO8 TO SPECIFY THE OCTAL NUMBER OF THE TEST WHICH THE PROGRAM WILL
0 LOOP ON.

3.3 STARTING

THE PROGRAM MAY BE STARTED AT LOCATION 200 OR 204. STARTING AT
200 WILL BE THE NORMAL STARTING ADDRESS. STARTING AT 204 WILL ENABLE
THE RH/RM BASE ADDRESS TO BE CHANGED.
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3.4 HALTING
THE PROGRAM SHOULD BE HALTED BY TYPING CONTROL C FROM THE CONSOLE.
NOTE: IF THE PROGRAM IS HALTED BY ANY OTHER MEANS, BAD HEADER
INFORMATION MAY BE LEFT ON THE DISK. THIS OF COURSE, DEPENDS
ON WHICH TEST WAS BEING PERFORMED AT THE TIME THE PROGRAM

WAS HALTED. ALSO, THIS ONLY APPLIES TO A NORMAL (ERROR FREE)
OPERATION OF THE PROGRAM.

3.5 RESTARTING
THE PROGRAM CAN BE RESTARTED AT ADDRESS 200 OR 204. (SEE SECTION 3.3)

NN P AIPIP) A NI NI PO = b b b

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. ALSO, A WARNING MESSAGE IS TYPED,
NOTIFING THE OPERATOR OF POSSIBLE HEADER CORRUPTION IF THE PROGRAM IS
HALTED IMPROPERLY. THE PROGRAM IDENTIFICATION AND THE WARNING DO NOT
OCCUR IF THE PROGRAM IS RESTARTED.

4.2 CONSOLE DIALOGUE

WHEN THE PROGRAM 1S RUNNING IN STAND ALONE MODE, IT ENTERS A
CONSOLE DIALOGUE SEQNENCE AFTER TYPING THE PROGRAM 1.D. AND WARNING
MESSAGE. (SEE SECTION 4.1)

THE FIRST QUESTION TYPED QUT IS: °TYPE HELP TEXT (L) N 2",
IF THE OPERATOR RESPONDS WITH A °Y'', THE PROGRAM WILL TYPE A BRIEF
HELP MESSAGE WHICH WILL LIST SWITCH OPTIONS, ETC. ANY OTHER RESPONSE
TO THE QUESTION IS CONSIDERED A 'N'’ AND NO HELP TEXT IS TYPED. THIS
QUESTION IS ONLY ASKED ON THE INITIAL PROGRAM START AND NOT ON
SUBSEQUENT START-UP'S.

ON THE PROGRAM INITIAL START AND WHEN RESTARTING AT LOCATION 204,
THE OPERATOR MAY CHANGE THE RH/RM BASE ADDRESSES WITH THE FOLLOWING
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DIALOGUE.
EXAMPLE 1
RMCS1=176700 <CR> sNO CHANGE IN ADDRESS
RMVEC=000254 <CR> sNO CHANGE IN ADDRESS
EXAMPLE 2

d o e e d b D e e e o e e d e b e b o e b e e e ek =D D b d e b d o =D d D e e d e e e d h e b b

RMCS1=176700 177200<CR> ;CHANGE BASE ADDRESS TO 177200
RMVEC=000254 260<CR> ;CHANGE VECTOR ADDRESS TO 260
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ON THE INITIAL STARY, THE NEXT QUESTION TYPED IS, 'TYPE "A" TO
TEST ALL DRIVES, OR TYPE DRIVE NUMBER(S) AND TERMINATE _INPUT WITH
A (ARRIAGE RETURN'. THEN, 'DRIVE(S):' IS TYPED AND WAITS FOR THE
OPERATOR TO TYPE AN ''A TO TEST _ALL POSSIBLE DRIVES OR TYPE ANY
STRING OF DRIVE NPHBER(SS TO BE TESTED AND TERMINATE THE INPUT WITH A
*'CARRJAGE RETURN''. NO COMMAS OR ANY OTHER SEPARATORS ARE NEEDED WHEN
ENTERING THE DRIVE NUMBERS AS A STRING. THE PROGRAM ENTERS THE COMMA
SEPARTOR AUTOMATICALLY AFTER TYPING EACH NUMBER. ON ALL SUBSEQUENT
STARTS, ONLY THE ‘DRIVE(S):' PROMPT IS TYPED.

THE DIAGNOSTIC THEN INITIALIZES AND REPORTS THE STATUS OF THE
DRIVES WHICH WHERE PREVIOUSLY SPECIFIED FOR TESTING. THE FOLLOWING
IS AN EXAMPLE PRINTOUT:

'UNIT STATUS:

WA = O 0 NOMNAS NN

—d el e e e ) d ek D ) e e e el b ) d b = b
D00 ~NOMN

0 ONLINE RM80
1 LOAD DEVICE
2 OFFLINE RM80
1 3 NOT PRESENT
2 4 NOT PRESENT
193 5 NOT AN RMB0
194 6 NOT PRESENT
}gg 7 NOT PRESENT'
197 THE ABOVE UNIT STATUS SHOWS THAT DRIVE O WILL BE TESTED, WHILE DRIVES
}gg 1 = 7 WILL NOT BE TESTED.
200 THE DIAGNOSTIC THEN TYPES THE FOLLOWING MESSAGE, BASED ON THE
583 STATUS OF THE DRIVE:
%82 *DRIVE(S) TO BE TESTED, 0°'
205 IF NO DRIVES ARE AVAILABLE FOR TESTING, THE FOLLOWING MESSAGE WILL BE
589 TYPED TO THE OPERATOR:
583 *DRIVE(S) TO BE TESTED, NONE®
210 THE PROGRAM WILL THEN, EITHER START TESTING THE DRIVES AVAILABLE FOR
%}5 TESTING OR RETURN TO THE BEGINNING OF THE PROGRAM AND WAIT.
213 ONCE THE DRIVES START TESTING, THE FOLLOWING MESSAGE WILL OCCUR
g}g AS EACH DRIVE BEGINS TO BE TESTED:
5}9 *DRIVE 0°*
218 AFTER ALL THE DRIVES ARE COMPLETELY TESTED, THE END OF PASS
219 MESSAGE WILL BE TYPED (SEE SECTION 4.3) AND THE PROGRAM WILL START
220 TESTING ALL THE DRIVES AGAIN. THIS WILL CONTINUE UNTIL THE PROGRAM
Ssg 1S HALTED BY THE OPERATOR.
223 NOTE: THE LETTER LOCATED WITHIN THE BRACKETS () INDICATES THE TYPE
224 OF RESPONSE REQUIRED BY THE USER, D=DECIMAL, O0=0CTAL AND
22 L=LETTER.

NN
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4.3 PROGRESS REPORTS
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AN END OF PASS REPORT OCCURS EACH TIME THE PROGRAM IS EXECUTED
FOR ALL DEVICES IN THE TEST QUE. THE END OF PASS REPORT IS AS FOLLOWS.

'END OF PASS 1’

THE FOLLOWING MESSAGE WILL ALSO OCCUR IF THERE WERE ERRORS SINCE
THE LAST END OF PASS REPORT.

*TOTAL ERRORS SINCE LAST REPORT 0’

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 (DPIVE) BEING TESTED, THE DRIVE TYPE, THE TEST NUMBER, THE ERROR
NUMBER AND THE VALUE OF THE PROGRAM COUNTER WHERE THE ERROR WAS CALLED.
THIS LINE IS FOLLOWED BY THE ERROR MESSAGE: ONE OR MORE LINES OF TEXT
WHICH GIVE A BRIEF, YET COMPREHENSIVE DESCRIPTION OF THE ERROR. THE
ERROR MESSAGE 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.

THE FOLLOWING PRINTOUT SHOWS A TYPICAL ERROR MESSAGE FOR THIS PROGRAM:

DRV# 0 ~ RM80, TESTX 14, ERRN 326, PC=016654
MASSBUS DATA BUS PARITY ERROR "MDPE'* (RMCS2, BIT 8) DETECTED
DURING WRITE COMMAND
EXPECTD  RECEVD
040300 040700
RMDS

RMC RMCS2 RMER1  RMER2  RMAS

144252 040700 010700 000000 000000 000000

RMW( RMBA RMDA RMOF RMDC RMECT  RMEC2
177403 104604 000002 010000 000000 004066 000000
RMMR1 RMMRZ ~ RMDT RMSN
000010 011777 024026 177777
4.7 EXECUTION TIME

PASS 1 OF THE PROGRAM TAKES ABOUT 20 SECONDS. PASS 2 AND
SUBSEQUENT PASSES TAKE 50 SECONDS.

SEQ 0007




11
CZRNFAQ RM80 FCTNL PT3 MACRO V04.00 28-JAN-82 16:49:32 PAGE 3-5 -EQ 0008

286

287

%Rg 5.0 ENVIRONMENTAL SUPPORT

L)

%g? 5.1 PROCESSOR COMPATIBILITY

292 THE RM80 SUBSYSTEM FUNCTIONAL TEST IS EXECUTABLE ON A PDP-11/70
293 PROCESSOR, PROVIDING PREVIOUSLY MENTIONED HARDWARE REQUIREMENTS ARE
294 MET, AND PROVIDING THAT DATA THROUGHPUT ON THE SYSTEM IS SUFFICIENT TO
ggg SUSTAIN DATA TRANSFER OPERATIONS.

297
298
%88 5.2 DUAL PORT CONFIGURATIONS
301 THE RM80 SUBSYSTEM FUNCTIONAL TEST DOES_NOT SPECIFICALLY TEST
302 DUAL PORT LOGIC IN THE RM8O ADAPTER BUT IS EXECUTABLE ON RM8O
303 SUBSYSTEMS HAVING THE DUAL PORT OPTION PROVIDING THE DUAL PORT SWITCH
ggg IS SET TO THE APPROPRIATE PORT (A OR B).
306
307
%83 5.3 MEMORY PARITY HARDWARE
310 MEMORY PARITY HARDWARE IS NOT USED DURING THE EXECUTION OF THE

RMB0 SUSBYSTEM FUNCTIONAL TEST.

5.4 MEMORY MANAGEMENT HARDWARE

MEMORY MANAGEMENT HARDWARE IS NOT USED DURING THE RMBO SUSBYSTEM
FUNCTIONAL TEST.

W NN NN NN
b b e b b e b ek
CONOWVESWIN) =

319

322 5.5 ACT11, APT11 COMPATIBILITY
324 THE RMBO SUSBYSTEM FUNCTIONAL TEST IS COMPATIBLE WITH ACT11 AND
325 APT11_ IN BOTH DUMP AND AUTOMATIC MODES. FURTHER, THE PROGRAM UI%%

%59 gsggUTE A QUICK PASS DURING THE FIRST PASS IN SUPPORT OF QUICK VERI

331 5.6 XXDP COMPATIBILITY
333 THE RMBO SUSBYSTEM FUNCTIONAL TEST IS COMPATIBLE WITH XXDP IN

334 DUMP AND CHAIN MODES, AND PROVIDES MEDIA PROTECTION IN THE CASE WHERE
335 THE RMBO IS THE XXDP LOADING DEVICE.

339 5.7 OPERATING SYSTEM COMPATIBILITY
341 THE PROGRAM IS NOT COMPATIBLE WITH ANY SOF TWARE OPERATING SYSTEM.
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6.0

TEST

TEST

TEST DESCRIPTION

1 CONTROLLER ACCESS TEST
PURPOSE :

TO VERIFY THAT THE UNIBUS ADDRESS OF THE RM80 SUBSYSTEM IS
CORRECT, AS DEFINED AT LOCATION $BASE.

PROCEDURE :

THE TEST TRIES TO ACCESS ALL MASSBUS CONTROLLER REGISTERS
USING THE SBASE 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, I.E., LOCATION 42 IS O, THE PROGRAM WILL JUMP
TO LOCATION 204 WHICH ALLOWS THE OPERATOR TO CHANGE THE $BASE
ADDRESS VIA CONSOLE DIALOGUE. OTHERWISE, THE PROGRAM ESCAPES TO
THE END OF PASS HANDLER.

2 - 22 WRITE/READ DATA TESTS
PURPOSE :

TO TEST WRITE DATA AND READ DATA FUNCTIONALITY OF THE RM80
SUBSYSTEM USING A SET OF VARIABLES WHICH INCLUDE WORD COUNT, HEAD
MOTION, HEAD SWITCHING AND ERROR CONDITIONS.

PROCEDURE :

ALTHOUGH EACH TEST EXERCISES A DIFFERENT VARIABLE. ~THE
GENERAL PROCEDURE OF EACH TEST IS THE SAME. THE DRIVE IS
INITIALIZED AND RECALIBRATED IF PIP'" OR *‘SKI'* ARE ACTIVE SO THAT
THERE ARE NO ERRORS WHEN A TEST BEGINS. ~THEN, THE TEST FORMATS
THE SECTOR BEING USED, WHICH MAY VARY FROM THE 'PROGRAM LISTING,
BECAUSE SECTORS ARE SUBSTITUTED DURING RUN TIME IF THE SELECTED
SECTOR IS LISTED IN THE_ BAD BLOCK TABLE OF THE LAST TRACK.
FOLLOWING THAT, THE TEST PERFORMS ANY EXPLICIT SEEKS REQUIRED FOR
THE CONDITIONS OF THE TEST. REGISTERS ARE PRESET AND THE WRITE
DATA  "COMMAND IS EXECUTED, WHEN THE WRITE COMMAND IS COMPLETE,
THE TEST STORES ALL SUBSYSTEM STATUS AND CHECKS FOR PRIMARY
ERRORS WHICH PRECLUDE OTHER STATUS CHECKS. — IF THERE ARE NO
PRIMARY ERRORS, THE TEST VERIFIES THE RESULTS OF THE WRITE
COMMAND AND THEN CHECKS FOR SECONDARY ERRORS. LOOP ADDRESSES ARE

»EQ 0009
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MODIFIED FOLLOWING THE SUCCESSFUL COMPLETIOMN OF THE WRITE COMMAND
IN ORDER TO SHORTEN EXECUTION TIMES AND ENHANCE SCOPING LOOPS,
THEN THE PROGRAM EXECUTES THE READ DATA_ PORTION OF THE TEST,
VERIFYING THE SAME TYPE OF ERRORS AS IN THE WRITE COMMAND.

NOTE: THE SECTOR USED DURING A TEST MAY DIFFER FROM THE PROGRAM

LISTING BECAUSE THE PROGRAM SUBSTITUTES A GOOD SECTOR, IF
THE ONE SELECTED IS LISTED IN THE BAD BLOCK TABLE.

TEST 2 WRITE, READ ZEROS TEST

THE TEST WRITES AND READS AN ALL ZEROS DATA FIELD, CAUSING
THE DRIVE TO USE NORMAL WRITE GATE THOUGHOUT THE WRITE PROCESS.

TEST 3 WRITE, WRITE CHECK ZEROS TEST

THE TEST WRITES AND WRITE CHECKS AN ALL ZEROS DATA FIELD,
VERIFYING THAT THERE ARE NO ERRORS.

TEST 4 WRITE, WRITE CHECK ZEROS W/ WCE ERROR TEST
THE TEST WRITES AN ALL ZEROS DATA FIELD. THEN COMPLEMENTS
EACH BIT IN THE LAST WORD OF THE WRITE BUFFER. A WRITE CHECK

COMMAND IS EXECUTED AND THE TEST VERIFIES THAT THE CORRECT WRITE
CHECK ERROR IS DETECTED.

TEST 5 WRITE, READ ONES TEST

THE TEST WRITES AND READS AN ALL ONES DATA FIELD, CAUSING
THE DRIVE TO USE NORMAL WRITE GATE THOUGHOUT THE WRITE PROCESS.

TEST 6 WRITE, WRITE CHECK ONES TEST
THE TEST WRITES AND WRITE CHECKS AN ALL ONES DATA FIELD.
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7 WRITE, WRITE CHECX ONES W/ WCE ERROR TEST

THE TEST WRITES AN ALL ONES DATA FIELD, THEN PERFORMS A
WRITE CHECK DATA COMMAND AFTER COMPLEMENTING EACH BIT IN THE LAST
WORD OF THE WRITE BUFFER. THE TEST VERIFIES THAT THE CORRECT
WRITE CHECK ERN?® IS DETECTED.

10 WRITE, WRITE CHECK MULTIPLE SECTORS TEST

THE TEST SEEKS TO CYLINDER 559. TO INSURE THERE IS NO HEAD
MOTION DURING DATA TRANSFER. ~ THE WRITE DATA COMMAND FOLLOWS,
WITH THE WORD COUNT EQUAL TO MULTIPLE SECTORS. THE SAME SECTORS
ARE VERIFIED WITH A WRITE CHECK DATA COMMAND. THE TEST IS
REPEATED FOR 16 BIT FORMAT WITH SSEI BIT SET.

11 WRITE, READ W/ IMPLIED SEEK TEST

THIS TEST SEEKS TO THE FIRST CYLINDER PRIOR TO WRITING DATA
ON CYLINDER 559., TRACK 2 AND SECTOR 0. THE EXPLICIT SEEK INSURES
THAT THERE WILL BE MAXIMUM HEAD MOTION DURING THE IMPLIED SEEK OF
THE WRITE COMMAND. THE SAME OPERATION, INCLUDING THE EXPLICIT
SEEK IS REPEATED FOR READ DATA.

12 READ, WRITE CHECK W/ HEAD SWITCHING TEST

THE TEST SEEKS TO CYLINDER 559. TO INSURE THERE IS NO HEAD
MOTION DURING DATA TRANSFER. THE READ DATA COMMAND STARTS WITH
CYLINDER 559., TRACK 2, SECTOR 30. THE WORD COUNT IS EQUAL TO
MULTIPLE SECTORS WHICH CAUSES THE SUBSYSTEM TO SWITCH FROM TRACK
2 TO TRACK 3 AFTER THE FIRST SECTOR IS WRITTEN. THE SAME SECTORS
ARE VERIFIED WITH A WRITE CHECK DATA COMMAND, USING THE SAME WORD
COUNT AND STARTING SECTOR. IF THE °'SSE' BIT IS SET AFTER
EXECUTING A DATA COMMAND, THE 16 BIT MODE WILL BE TERMINATED AND
THE TEST IS REPEATED FOR 16 BIT FORMAT WITH THE SSEI BIT SET,
WHERE SECTOR 31. IS THE LAST SECTOR. IF NO ‘SSE' WAS SET, THEN
BOTH FORMAT MODES WILL BE EXECUTED.

TEST 13 READ, WRITE CHECK W/ MID-TRANSFER SEEK TEST

SEQ 0011
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TEST

THIS TEST READS MULTIPLE SECTORS STARTING WITH CYLINDER
§59., LAST TRACK AND SECTOR 30., CAUSING A MID-TRANSFER SEEK
AFTER THE FIRST OF THE MULTIPLE SECTORS ARE WRITTEN. THE SAME
SECTORS ARE VERIFIED WITH A WRITE CHECK DATA COMMAND. IF THE
*SSE' BIT 1S SET AFTER EXECUTING A DATA COMMAND, THE 16 BIT MODE
WILL BE TERMINATED AND THE TEST IS REPEATED FOR 16 BIT FORMAT
WITH THE SSE! BIT SET, WHERE SECTOR 31. IS THE LAST SECTOR. IF NO
*SSE' WAS SET, THEN BOTH FORMAT MODES WILL BE EXECUTED.

14 WRITE, READ W/ HCE ERROR TEST

A SECTOR IS FORMATTED WITH AN INCORRECT HEADER, THEN THE
TEST WRITES AND READS DATA FROM THE SECTOR AND VERIFIES THAT THE
CORRECT ERROR IS DETECTED., EACH BIT POSITION OF BOTH HEADER
WORDS IS TESTED IN THIS MANNER.

15 WRITE, READ W/ HCI & SSEI TEST

A SECTOR IS FORMATTED WITH AN INCORRECT HEADER, THEN WRITTEN
AND READ WITH HEADER COMPARE AND SKIP SECTOR ERROR INHIBITED.
THE TEST VERIFIES THAT NO ERROR IS DETECTED.

16 WRITE, READ W/ IVC ERROR TEST

VOLUME VALID IS RESET BY SETTING AND_ RESETVING DIAGNOSTIC
MODE. THE TEST THEN EXECUTES A WRITE DATA COMMAMD AND VERIFIES
g:?; %NVALI% COMMAND STATUS SETS. THE TEST IS R™ ATED FOR READ

17 WRITE, READ W/ ABORT TEST
THE TEST SETS AN ERROR IN THE ERROR REGISTER AND EXECUTES_ A

WRITE DATA COMMAND VERIFYING THAT °‘PIP'’ REMAINS INACTIVE. THE
SAME PROCEDURE IS USED FOR READ DATA COMMAND.

20 WRITE, READ EARLY PEAK SHIFT TEST

SEQ 0012
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SEQ 0013

THIS TEST WRITES AND READS A SINGLE SECTOR USING A DATA
PATTERN DESIGNED TO INTRODUCE EARLY PEAK SHIFT.

TEST 21 WRITE, READ EACH TRACK W/ MIXED PEAK SHIFT TEST

THE TEST WRITES AND READS WITH EACH TRACK USING A MIX OF
EARLY, NORMAL AND LATE PEAK SHIFTS.

TEST 22 READ MULTIPLE SECTORS IN OFFSET MODE TEST

THE TEST EXECUTES READ DATA AND WRITE CHECK DATA COMMANDS IN
OFFSET MODE IN BOTH OFFSET DIRECTIONS WITH THE TRANSFER SIZE OF
TWO SECTORS AT A TIME.

TEST 23 FORMAT FE CYLINDERS

THIS TEST FORMATS BOTh FE CYLINDERS TO RE-ELTABLISH THE
CORRECT FORMAT ON THE SECTORS THAT WERE WRITTEN UPON BY PREVIOUS
TESTS. THE TEST IS DONE IN 16 BI: FORMAT WITH THE SSEI BIT SET TO
ALLOW ALL 32 SECTORS ON EACH TRACK TO BE FORMATTED.
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.TITLE CZRNFAQ RMBO FCTNL PT3
;*COPYRIGHT (C) 1982

:*DIGITAL EQUIPMENT CORPORATION
:*COLORADO SPGS.. CO. 80919

I
;*PROGRAM BY MIKE LEAVITT
. %

*%7THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC

:*PACKAGE (MAINDEC-11-DZQAC~C5), 18-MAR-81
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SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH

USE

HALT ON ERRON

LOOP ON TEST

INHIBIT ERRGR TYPEOUTS
UNUSED

INHIBIT ITERATIONS

BELL ON ERROR

LOOP ON ERROR

LOOP ON TEST IN SWR<7:0>
TN128

TN1

.SBTTL BASIC DEFINITIONS

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

;;CODE FOR HORIZONTAL TAB
;;CODE FOR CARRIAGE RETURN

;;CODE FOR CARRIAGE RETURN-LINE FEED

: ;PROGRAM_INTERRUPT REOUEST REGISTER

s :HARDWARE SWITCH REGISTER
: sHARDWARE DISPLAY REGISTER

;*INITIAL ADDRESS OF THE STACK POINTER *xx 1100 =#x
STACK = 1100

ERROR = EMT

SCOPE = IOT

é?ﬂlSCELLA?%OUS DEFINITIONS

LF =12 :sCODE FOR LINE FEED

CR =15

CRLF = 200

ggu Ps = 177776 : ;PROCESSOR STATUS WORD
STKLMT = 177774 $sSTACK LIMIT REGISTER
PIRQ = 177772

DSWR = 177570

DDISP = 177570

:*GENERAL PURPOSE REGISTER DEFINITIONS

RO = %0 : sGENERAL REGISTER

R1 =11 : ;GENERAL REGISTER

R2 = 22 s sGENERAL REGISTER

R3 = X3 s sGENERAL REGISTER

.£@ 0014
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1 BASIC DEFINITIONS

000004
000005
000006
000007

000000

000340

100000

000001

100000

SW15

SW9=SW09
Sw8=SW08
SW7=SwW07
SW6=5w06
SW5=SwW05
SW4=SW04
SW3=5W03
SW2=SwW0?
SW1=Sw01
SWO=Sw00

-

.

N
Wi nnn-—

(7]
€
(=]
o
T T T L U T (O TR I TR TR TR TR T T

) S =20 &
o

)
~
nHuunaun

Y

4

;s GENERAL REGISTER
: GENERAL REGISTER
; :GENERAL REGISTER
::GENERAL REGISTER
;s STACK POINTER

; ;PROGRAM COUNTER

EVEL DEFINITIONS

::PRIORITY LEVEL
s sPRIORITY LEVEL
ssPRIORITY LEVEL
ssPRIORITY LEVEL
:sPRIORITY LEVEL
:cPRIORITY LEVEL
:PRIORITY LEVEL
::PRIORITY LEVEL

NOOWNEWIN=O

ER'' SWITCH DEFINITIONS

:*DATA BIT DEFINITIONS (BITOO TO BIT15)
8 = 100000

SEQ 0015
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BASIC DEFINITIONS

000020
000010
000004
000002
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001
000004
00001C
000014
000014
000014
000020
000024
000030
000034
000060
000064
000240
493
494
495
496
497
498 004000
499 000040
500 000020
501 000010
502 000004
503 000002
504 000001
505 00077
506
507
508 000000
509 000002
510 000004
511 000006
512 000010
513 0001112
514 000014
515 00036
516 000020
517 000022
518 000022
519 000024
520 000026

BIT6=BIT06
BIT5=31T05
BIT4=BIT04
BI173=B1703
BIT2=BIT02
BIT1=B1701
BITO=BIT00

0
0

—b P\ BN =D

:*BASIC ''CPU'* TRAP VECTOR ADDRESSES

ERRVEC
RESVEC
TBITVEC
TRTVEC
BFTVEC
JI0TVEC
PWRVEC

PIRQVEC

4

10
14
14
14
20
24

30

34
60

64
240

TIME OUT AND OTHER ERRORS
..R;SEgVED AND ILLEGAL INSTRUCTIONS

..TRACE TRAP
:BREAKPOINT TRAP (BPT)
..INPUTIOUTPUT TRAP (IOT) ««SCOPE=**
: sPOWER FAIL
..EHULATOR TRAP (EMT) *«ERROR**
;''TRAP'' TRAP
:$TTY KEYBOARD VECTOR
::TTY PRINTER VECTOR
: sPROGRAM INTERRUPT REQUEST VECTOR

.SBTTL RMBO REGISTER BIT DEFINITIONS
;*RMCS1 CONTROL STATUS REGISTER

DVA = 8ITN

Fé4 = BIT05

F3 = BIT04

F2 = BITO3

F1 = BIT02

FO = BIT01

60 = BIT00

FNCMSK = 000077
sFUNCTION

NOP = 00000

ILFO2 = 000002
SEEK = 000004
RECAL = 000006
DRVCLR = 000010
RLEASE = 000012
OFFSET = 000014
RTC = 000016
RIP = 000020
PAKACK = 000022
PACACK = PAKACK
ILF24 = 000024
ILF26 = 000026

sDEVICE AVAILABLE~-READ ONLY
sFUNCTION CODE
sFUNCTION CODE
sFUNCTION CODE
sFUNCTION CODE
sFUNCTION CODE

;GO BIT
sFUNCTION CODE MASK

P_COMMAND
'LLEGAL COMMAND

:SEEK COMMAND

:RECALIBRATE COMMAND

sDRIVE CLEAR COMMAND

sRELEASE COMMAND

sOFFSET COMMAND

JRETURN TO CENTERLINE COMMAND
sREAD IN PRESET COMMAND

;PACK ACKNOWLEDGE COMMAND

s ILLEGAL COMMAND
s ILLEGAL COMMAND

SEQ 0016
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RM80 REGISTER BIT DFFINITIONS

521 000030
524 000030
000032
000034
000036
000040
000042
000044
000046
525 000050
526 000052
527 000054
28 000056
529 000060
000062
531 000064
532 000066
533 000070
534 000072
535 000074
536 000076
537
538
539
540
561 004000
542 002000
543 001000
544 000400
545
546
547 000020
548 000010
549 000004
550 000002
551 000001
552
553
554 177400
555 000377
556
557
558
559 100000
560 040000
561 020000
562 010000
563 004000
564 002000
565 001000
566 000400
567 000200
568 000100
569 000001
570
571

SEARCH = 000030

ILF30 = 000030

ILF32 = 000032

ILF34 = 000034

ILF36 = 000036

ILF40 = 000040

ILF42 = 000042

ILF44 = 000044

ILF46 = 000046

WweD = 000050

WCH = 000052

ILF54 = 000054

ILF56 = 000056

WD = J00060

WH = 000062

ILF64 = 000064

ILF66 = 000066

RD = 000070

RH = 000072

ILF764 = 000074

ILF76 = 000076

;*RMDA DISK ADDRESS REGISTER
:TRACK ADDRESS DEFINITIONS
TA8 = BITI

TA4 = BIT10

TA? = BIT09

TA1 = BITO8

;SECTOR ADDRESS DEFINITIONS

SA16 = BITO04

SA8 = BITO3

SAS4 = BIT02

SA2 = BITO1

SA1 = BIT00

:TRACK & SECTOR MASKS
TADMSK = 177400

SADMSK = 000377

:*RMDS DRIVE STATUS REGISTER

ATA = BITIS

ERR = BIT14

PIP = BIT13

MOL = BIT12

WRL = BITN

L8T = BIT10

PGM = BIT09

DPR = BIT08

DRY = BIT07

vV = BIT06

oM = BIT00

;*RMER1 ERROR REGISTER #1

'SEARCH COMMAND

.
hnhnt—hn.-n.-n.-n.-n

€L
BB e

[
'
l
'
l
'
'
'
'
O
'
.
[4
-
»

t—lb-n

sWRITE DATA COMMAND

SWRITE HEADER AND DATA COMMAND
sILLEGAL COMMAND

:ILLEGAL COMMAND

sREAD DATA COMMAND

sREAD HEADER AND DATA COMMAND
s ILLEGAL COMMAND

sILLEGAL COMMAND

:TRACK ADDRESS 8.
sTRACK ADDRESS 3
1

sTRACK ADDRESS
sTRACK ADDRESS

:SECTOR ADDRESS 16.
sSECTOR ADDRESS 8.
:SECTOR ADDRESS 4
sSECTOR ADDRESS 2
:SECTC: ADDRESS 1

:TRACK ADDRESS MASK
sSECTGR ADDRESS MASK

sATTENTION ACTIVE
:COMPOSITE ERROR
:POSITIONING IN PROGRESS
:MEDIUM ON LINE

SWRITE LOCK

kAST BLOCK TRANSFERRED

ROGRAMMABL E
:DRIVE PRESENT
;DRIVE READY
:VOLUME VALID
;OFFSET HODE ACTIVE

SEa 0017
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RM80 REGISTER BIT DEF INITIONS

573 103000 DCK = BIT15 :DATA CHECK ERROR
574 040000 UNS = BIT14 ;DRIVE UNSAFE
575 020000 0Pl = BIT13 ;OPERATION INCOMPLETE
576 010000 DTE = BIT12 ;DRIVE TIMING ERROR
57?7 004000 WLE = 8ITN JWRITE LOCK ERROR
578 002000 IAE = 8IT10 s INVALID ADDRESS ERROR
579 001000 AOE = 8IT09 ;ADDRESS OVERFLOW ERROR
580 000400 HCRC = BIT08 JHEADER CRC ERROR
581 000200 HCE = BIT07 HEADER COMPARE ERROR
582 000100 ECH = BIT06 ;ECC_"HARD'' EPRO
583 000040 WCF = BIT05 SWRITE CLOCK FAILURE
584 000020 FER = BIT04 :FORMAT ERROR
585 000010 PA,: = BI703 sPARITY ERROR
586 000004 RMK = BIT02 JREGISTER MODIFICATION REFUSED
587 000002 ILR = BIT01 sILLEGAL REGISTER
ggg 000001 ILF = BIT00 :ILLEGAL FUNCTION
590 115760 NDTMSK = DCK'!DTE!WLE!AQE'HCRC!HCE!ECH!WCF !FER
59N "NDTHSK" IS USED TO MASK ERROR REGISTER 1 DURING NON - DATA
gg% :COMMANDS, 1.E., HOUSEKEEPING AND POSITIONING COMMANDS
gg’g ;*RMAS ATTENTION SUMMARY REGISTER
ggg 000377 ATNMSK = 377 sMASK FOR ATTENTIOR BITS
ggg s*RMLA LOOK AHEAD REGISTER
600 002000 SC4 = BIT10 ;SECTOR COUNT = 16
601 001000 SC3 = BIT09 sSECTOR COUNT = 8
602 000400 SC2 = BIT08 sSECTOR COUNT = 4
603 000200 sc1 = 8IT07 sSECTOR COUNT = 2
28;. 000100 SCo = BIT06 sSECTOR COUNT = 1
289 003700 SCTMSK = 003700 sSECTOR COUNT MASK
ggg :*RMMRT MAINTENANCE REGISTER #1
610 ;WRITE ONLY BITS
611 100000 PBCK = BIT15 sDESUG CLOCK
612 040000 DBEN = BIT14 ;DEBUG CLOCK ENABLE
613 020000 DEBL = BIT13 sDIAGNOSTIC END OF BLOCK
614 010000 DTO = BIT12 sDIAGNOSTIC TIMEOUT
615 004000 MCLK = B8ITN HAINTENANCE CLock
616 002000 MRD = BIT10 sREAD DAT
617 001000 = BIT09 SUNIT READY
618 000400 MOC = BIT08 ;ON_CYLINDER
619 000200 MSER = BIT07 s SEEK_ERROR
620 000100 MDF = BIT06 :DRIVE FAULT
1 000040 Ms = BIT05 sSECTOR PULSE
622 000010 = BIT03 :WRITE PROTECT
623 000004 Ml = BIT02 ; INDEX PULSE
624 000002 MsSC = BITO01 ;SECTOR COMPARE
625 000001 DMD = BITO0 ;DIAGNOSTIC MODE
627 sREAD ONLY BITS
628 100000 0cC = BIT15 ;0CCUPIED
629 040000 RG = BIT14 JRUN AND GO
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RM80 REGISTER BIT DEFINITIONS

679

000002
000001
100000

004000

020026
024026

010000
000200

001777

100000

EBL = BIT13 :END OF BLOCK
REX = BIT12 JEXCEPTION
ESRC =8ITN SENABLE SEARCH
PLFS = BIT10 :LOOKING FOR SYNC
ECRC = BITQ9 :ENABLE CRC oUT
PDA = BIT08 :GATA_AREA
PHA = BIT107 sHEADER AREA
CONT = BIT06 s CONTINUE
WC = BIT05 :WORD CLOCK
EECC = BIT04 ;ENABLE ECC OUT
MWD = BIT03 :WRITE DATA BIT
LS = BIT02 :LAST SECTOR
LST = BIT101 :LAST SECTOR AND TRACK
OMD = BIT00 :DIAGNOSTIC MODE
;*RMDT DRIVE TYPE REGISTER
NSA = BIT15 ;NOT SECTOR ADDRESSED = 0
TAP = B8IT14 STAPE DRIVE = 0
MOH = BIT13 :MOVING HEAD = 1
DRQ = B8ITN ;DRIVE REQUEST REQUIRED
SNGPRT = 020026 sSINGLE PORT DRIVE TYPE
DULPRT = 024026 :DUAL PORT DRIVE TYPE
;*RMOF OFFSET REGISTER
FMT16 = BIT12 216 BIT WORD FORMAT
EC] = BITN :ECC INHIBIT
HCI = BIT10 ;HEADER COMPARE INHIBIT
SSE! = BIT09 :SKIP SECTOR ERROR INHIBIT
OFD = BIT07 ;OFFSET FORWARD
;*RMDC DESIRED CYLINDER ADDRESS REGISTER
CYLMSK = 001777 ;MASK FOR CYLINDER ADDRESS
:*RMMR2 MAINTENANCE REGISTER #2
READ ONLY BITS
= BIT15 sPORT A REQUEST
ROB = BIT14 ;PORT B REQUEST
TAG = BIT13 :TAG CONTROL
IsT = BIT12 ; COMMAND SEQUENCE TEST BIT
cC = BIT1 ;CONTROL OR CYLINDER TAG
CH = BIT10 :CONTROL OR HEAD TAG
8809 = BIT09 TAG BUS
BB08 = 81108 :TAG BUS
8807 = BI107 s TAG BUS
8804 = BIT06 :TAG 8US
BB0S = BIT05 s TAG BUS
B804 = BIT04 :TAG BUS
BB03 = BITO03 :TAG 8US
8802 = BIT02 :TAG BUS
8801 = BIT01 :TAG BUS
8800 = 8IT00 ;TAG BUS

SEQ 0019
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RM80 REGISTER BIT DEFINITIONS

680

681

682 100000

683 040000

684 020000

685 0100CO

686 004000

687 002000

688 000200

689 000040

690 000010

691

692

693

694 100000

695 040000

696 020000

697

698

09

700 000000

701 000006

702 000012

703 000014

704 000016

705 000020

706 000024

707 000026

708 000030

709 000032

710 000034

m 000036

712 000040

713 000042

714 000

715 000046

718 000050
000052
000054
000056
000060
000062
000064
000066
000070
000072
000074
000076

719

720 000077

721

722

723

726

725

726 100000

727 040000

.SBTTL
MSE
USE
SSF
.SBTTL

RMCS1

ILRG76
1DXMSK
.SBTTL
s *RMCS1

sC
TRE

ERROR REGISTER 2

:BAD SECTOR ERROR
sSEEK INCOMPLETE
sOPERATOR PLUG ERROR

¢ INVALID COMMAND ERROR
sLOSS OF SYSTEM CLOCK

:LOSS OF BIT CLOCK

sDEVICE CHECK

:SKJP SECTOR ERROR
:DATA PARITY ERROR

sMANUFACTURING DETECTED SECTOR ERROR
sUSER DETECTED SECTOR ERROR

:SKIP SECTOR

RMB0 REGISTER INDEX VALUES

P00 00 00 00 00 RO 60 00 10 B0 D 000 R 00 RN
»
»

77

;CONTROL STATUS REGISTER #1
sDISK ADDRESS REGISTER
sDRIVE STATUS REGISTER

FAILURE

sERROR REGISTER #

#1
ATTENTION SUHHA?Y REGISTER

DRIVE TYPE REGISTER

AL NUMBER REGISTER

:SER]
;OFFSET REGISTER

sDESIRED CYLINDER REGISTER

HOLDING REGISTE

R
MAINTENANCE REGISTER #2

ERROR REGISTER 42

;ECC POSITION REGISTER
SECC PATTERN gEGISSSR

LEGAL R

I IATEIAIA IR IS YA TR PR TN }

ILLEGAL REG!
s ILLEGAL REG!

sMASK FOR REGISTER INDEX NUMBER

STER 76

RH CONTROLLER REGISTER BIT DEFINITIONS
CONTROL STATUS REGISTER #1

= BIT15
= BIT14

sSPECIAL CONDITION-READ ONLY

: TRANSFER ERROR

SE@ 0020
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RH (ONTROLLER REGISTER BIT DEFIN

020000
000

001000
000400
000200
000100

100000

176700
120254

NITIONS

MCPE
PSEL
Al17
A16

= BIT13 ;MASSBUS CONTROL BUS PARITY ERROR-READ ONLY
= BIT10 sPORT B SELECT
= BIT09 sADDRESS EXTENSION
= B1708 ;ADDRESS EXTENSION
= BIT07 cREADY=READ ONLY
= 81706 : INTERRUPT ENABLE
RH CONTROL STATUS REGISTER #2

BIT15 sDATA LATE-READ ONLY

8IT14 :WRITE CHECK_ERROR-READ ONLY

13 :UNIBUS PARITY ERR

OR

2 :NONEXISTANT DRIVE-READ ONLY

1 :NONEXISTANT MEMORY-READ ONLY

0 :PROGRAM_ERROR-READ ONLY

9 sMISSED TRANSFER

8 sMASSBUS DATA BUS PARITY ERROR-READ ONLY
4 ;OUTPUT READY-READ ONLY

6 s INPUT READY=READ ONLY

5 ;CONTROLLER CLEAR

4 sPARITY TEST

3 ;UNIBUS ADDRESS INCREMENT INHIBIT
2 sUNIT SELECT

1 SUNIT SELECY

0 sUNIT SELECT

SUNIT SELECT MASK

UNTMSK
;*RMCS3

APE
DPEHI
DPELO
WCEHI
WCELO
DBL

IE
IPCK3
IPCK2
IPCK1
IPCKO
.SBTTL

RMCS1
RMW(C

RMBA
RMCS2
RMDB
RMBAE
RMCS3

ABASE
AVECT1

=7 sUNIT SELECT MASK
RH70 CONTROL STATUS REGISTER #3

;ADDRESS PARITY ERROR

sDATA PARITY ERROR HIGH WORD
:DATA_PARITY ERROR LOW WORD
SWRITE CHECK ERROR HIGH WORD
sWRITE CHECK ERROR LOW WORD
:DOUBLE WORD TRANSFER

¢ INTERRUPT ENABLE

:INVERT PARITY CHECK

: INVERT PARITY CHECK

$INVERT PARITY CHECK

:INVERT PARITY CHECK

RH CONTROLLER REGISTER INDEX VALUES

00 :CONTROL, STATUS REGISTER #1
02 *WORD COUNT REGISTER
04 :BUS ADDRESS REGISTER

10 *CONTROL, STATUS REGISTER #2
*DATA BUFFER

*BUS ADDRESS EXTENSION
*CONTROL, STATUS REGISTER #3

00 JUNIBUS ADDRESS
56 ;UNIBUS VECTOR ADDRESS AND PRIORITY

PNOWNORO =MW

Sy Sung et Do Bang Buug Bumg Py Bumg S
e I e LR R
OO b b cub cub =d b

-
(=)
b

g
-
(=
o

i uihn
-t AAND
NN DO

SEQ@ 0021
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TRAP CATCHER
1 .SBTTL TRAP CATCHER
000000

.=0
;*ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A '*.+2,HALT"’
:«SEQUENCE TO CATCH ILLEGAL TRAPS AND IMTERRUPTS
'LOCATION10 CONTAINS O TO CATCH IMPROP_RLY LOADED VECTORS

000174
000174 000000 DISPREG: .WORD O ::SOFTWARE DISPLAY REGISTER
00176 000000 SWREG:  .WORD 0 *:SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)
5 000200 000137 005434 JMP a#START ::JUMP TO STARTING ADDRESS OF PROGRAM
3000204 000137 05424 JMP  BNSTART : CHANGE RH/RM BUS ADDRESS
5 SBTTL ACT11 HOOKS
ttittttttttttt'tttttittiittttttlttttttttttttttttt'ttttttttttttt
$f00KS REQUIRED BY ACT11
000210 $SVPC=. :SAVE PC
000046 =46
00004 033756 $ENDAD ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 000000 ‘WORD 0 ::2)SET LOC, sz T0 ZERO
) 000210 .=$SVPC ::“RESTORE P
7 001100 .=1100
8 SBTTL APT PARAMETER BLOCK
t'tttttt'ﬁti'i"ﬁ'ittttttttttttttti'ttttﬁtltttttttttttttttttttt
ssr LOCATIONS 24 AND 44 AS REQUIRED FOR APT
t'tltttttt't'tttttttt'ﬁ'.tt'."tttt'ttt'ttt't'tttt.ttttt'tttﬁtt
001100 $X=.  ::SAVE CURRENT LOCATION
000024 =24 *SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 500 1iFOR APT START UP
000044 =44 ::POINT TO APT INDIRECT ADDRESS PNTR.
000044 001100 $APTHDR ::POINT TO APT HEADER BLOCK
001100 =.$X  ::RESET LOCATION COUNTER
: : [ 2 232323233333 3333833232223 3 34333382332 23332334323232331223323232333223323332223]
*SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
1INTERFACE SPEC.
001100 SAPTHD :
001100 SHIBTS: .WORD O ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
001102 001222 SMBADR: .WORD SMAIL  ::ADDRESS OF APT MAILBOX (BITS 0-15)
001104 000024 STSTM: .WORD  20. 2RUN TIM OF LONGEST TEST
001106 000024 SPASTM: _WORD  20. :iRUN TIME IN SECS. OF TST PASS ON1 UNIT (QUICK VERIFY)
001110 000024 SUNITM: .WORD  20. ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDED UNIT
001112 000042 "WORD  SETEND-SMAIL/2 ::LENGTH MAILBOX-ETABLE (WORDS)

9 001114 TAGADR=,
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COMMON TAGS
0 .SBTTL COMMON TAGS

JINRRARARARARARRRARAARARARARARAARRRRRRARRRARAN? CAAAARARRARRRNGNES

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

001114 .=TAGADR
001114 $CMTAG: ssSTART OF COMMON TAGS
001114 000000 JWORD 0
001116 000 STSTNM: .BYTE 0 s CONTAINS THE TEST NUMBER
001117 $ERFLG: .BYTE 0 :;CONTAINS ERROR FLAG
001120 SICNT: .WORD O s CONTAINS SUBTEST ITERATION COUNT
001122 SLPADR: .WORD 0 s sCONTAINS SCOPE LOOP ADDRESS
001124 000000 SLPERR: .WORD 0 ssCONTAINS SCOPE RETURN FOR ERRORS
001126 000000 SERTTL: .WORD O s ;CONTAINS TOTAL ERRORS DETECTED
001130 SITEMB: .BYTE 0 s sCONTAINS ITEM CONTROL BYTE
001131 SERMAX: .BYTE 1 s sCONTAINS MAX. ERRORS PER TEST
001132 000000 $SERRPC: .WORD 0 2 ;CONTAINS PC OF LAST ERROR INSTRUCTION
001134 $GDADR: .WORD 0 ::CONTAINS ADDRESS OF °'GOOD' DATA
001136 000000 $BDADR: .WORD 0 :;CONTAINS ADDRESS OF °'BAD' DATA
001140 000000 $GDDAT: .WORD 0 :sCONTAINS 'GOOD’ DATA
001142 000000 $BDDAT: .WORD 0 s ;CONTAINS 'BAD*® DATA
001144 000000 .WORD 0 s ;RESERVED--NOT TO BE USED
001146 000000 MORD 0
001150 000 $AUTO8: .BYTE 0 ssAUTOMATIC MODE INDICATOR
001151 000 SINTAG: .BYTE 0 + - INTERRUPT MODE INDICATOR
001152 000000 WORD 0
001154 177570 SWR: .WORD  DSWR s sADDRESS OF SWITCH REGISTER
001156 177570 DISPLAY: .WORD DDISP s ADDRESS OF DISPLAY REGISTER
001160 177560 $TKS: 177560 s:TTY KBD STATUS
001162 177562 $TKB: 177562 :cTTY KBD BUFFER
001164 177564 $TPS: 177564 ssTTY PRINTER STATUS REG. ADDRESS
001166 177566 $TPB: 177566 s:TTY _PRINTER BUFFER REG. ADDRESS
001170 000 $NULL: .BYTE O s cCONTAINS NULL CHARACTER FOR FILLS
001171 002 $FILLS: .BYTE 2 s ;CONTAINS # OF FILLER CHARACTERS REQUIRED
001172 012 $FILLC: .BYTE 12 ;s INSERT FILL CHARS. AFTER A ‘LINE FEED'
001173 00 $TPFLG: .BYTE 0 s 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
001174 000000 $TMPO: .WORD 0 :sUSER DEF INED
001176 000000 $TMPI: _WORD O s sUSER DEF INED
001200 00000 $TMP2: .WORD O s sUSER DEF INED
001202 000000 $TMP3: _WORD O s sUSER DEF INED
001204 000000 $TMP4: .WORD O 2sUSER DEF INED
001206 000000 STIMES: 0 :MAX. NUMBER OF ITERATIONS
001210 000000 $ESCAPE:0 :cESCAPE ON ERROR ADDRESS
001212 377 377 SBELL: .ASCIZ <207><377><377> ;;CODE FOR BELL
001216 077 $QUES: .ASCI1 /%/ :;QUESTION MARK
001217 015 $CRLF: ASCII <15> s s CARRIAGE RETURN
001220 012 000 SLF: ASCIZ <12> :sLINE FEED
R e e I e Y
.SBTTL APT MAILBOX-ETABLE
R T e e e a Ly
.EVEN
001222 SMAIL: s sAPT MAILBOX
001222 000000 SMSGTY: .WORD  AMSGTY ;. MESSAGE TYPE CODE
001224 000000 SFATAL: .WORD  AFATAL ;:FATAL ERROR NUMBER

001226 000000 STESTN: .WORD ATESTN ;;TEST NUMBER
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APT MAILBOX-ETABLE

001230 000000 $PASS: .WORD  APASS
001232 000000 $DEVCT: .WORD  ADEVCT
001234 000000 SUNIT: .WORD  AUNIT
001236 000000 $MSGAD: .WORD  AMSGAD
001240 000000 $MSGLG: .WORD  AMSGLG
001242 SETABLE:
001242 000 $ENV: .BYTE  AENV
001243 000 SENVM: .BYTE AENVM
001244 000000 $SWREG: .WORD  ASWREG
001246 000000 SUSWR: .WORD  AUSWR
001250 000000 $CPUOP: .WORD  ACPUOP

* N

IS

]

N

%

;t
001252 000 SMAMS]: .BYTE  AMAMS]
001253 000 SMTYP1: .BYTE AMTYP1

* N

ix

;t

;t
001254 000000 $MADR1: .WORD  AMADR1

%
001256 000 SMAMS2: .BYTE  AMAMS?
001257 000 SMTYP2: .BYTE AMTYP?
001260 000000 SMADRZ: .WORD  AMADR?2
001262 000 $MAMS3: _BYTE  AMAMS3
001263 000 SMTYP3: .BYTE  AMTYP3
001264 000000 $MADR3: .WORD  AMADR3
001266 000 SMAMSS: .BYTE  AMAMSS
001267 000 SMTYP4: .BYTE AMTYP4
001270 000000 SMADR4: .WORD  AMADR4
001272 120254 SVECT1: .WORD AVECT]
001274 000000 SVECT2: .WORD  AVECT?2
001276 176700 SE: .WORD  ABASE
001300 000000 SDEVM: .WORD ADEVM
001302 000000 $CDW1: .WORD  ACDWI1
001304 000000 $COW2: .WORD  ACDW2
001306 000000 $DDW0: .WORD  ADDWO
001310 000000 $DDW1: .WORD  ADDWI
001312 000000 $DDW2: .WORD  ADDW2
001314 000000 $DDW3: .WORD  ADDW3
001316 000000 $DDW4: .WORD  ADDW4
001320 000000 $DDWS: .WORD  ADDWS
001322 000000 $DDW6: .WORD  ADDW6
001324 000000 $DDW7: .WORD  ADDW?
001326 SETEND:

MEXIT

SEQ@ 0024

> s PASS COUNT

::DEVICE COUNT

::1/70 UNIT NUMBER

; :MESSAGE ADDRESS

: sMESSAGE LENGTH

::APT ENVIRONMENT TABLE

: :ENVIRONMENT BYTE

: :ENVIRONMENT MODE BITS

::APT SWITCH REGISTER

::USER SWITCHES

::CPU TYPE,OPTIONS

BITS 15-11=CPU TYPE
11/704=01,11/705=02,11/20=03,11/40=04 ,11/45=05
11/70=06,PD03=07,0=10

T 10=REAL TIME CLOCK

T 9=FLOATING POINT PROCESSOR

T 8=MEMORY MANAGEMENT

HIGH ADDRESS,.M.S. BYTE

BI
BI
81
1IMEM. TYPE.BLKA1

ME (HIGH BYTE)

;;HIGH ADDRESS,BLK#1
MEM. LAST ADD§.=3 BYTES,THIS WORD AND LOW OF '‘TYPE'' ABOVE
;:HIGH ADDRESS.M.S. BYTE
s ;MEM. TYPE ,BLK#?2
:;MEM.LAST ADDRESS.BLK#2
::H1GH ADDRESS,M.S.BYTE
: :MEM.TYPE ,BLKA3
::MEM.LAST ADDRESS.BLK#3
;:HIGH ADDRESS M.S.BYTE
: :MEM, TYPE ,BLKNG
;:MEM.LAST ADDRESS ,BLK#4
:: INTERRUPT VECTORA1,BUS PRIORITYA1
:; INTERRUPT VECTORAN2BUS PRIORITYA2
:;:BASE ADDRESS OF EQUIPMENT UNDER TEST

:sDEVICE MAP

; ;CONTROLLER DESCRIPTION WORDA1
: sCONTROLLER DESCRIPTION WORD#2
s :DEVICE DESCRIPTOR WORDA0
+sDEVICE DESCRIPTOR WORDA1

s :DEVICE DESCRIPTOR WORDA?

s sDEVICE DESCRIPTOR WORDA3
::DEVICE DESCRIPTOR WORDA4
::DEVICE DESCRIPTOR WORDAS

s :DEVICE DESCRIPTOR WORD#6
::DEVICE DESCRIPTOR WORD#7
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001326
001330
001332

001334
001335

001336

001336
001340
001342

001410

001412

001436

000000
000000
000000

000
015

000000

000000

000000

000000

.SBTTL USER DEFINED TAGS

CTLFG: .WORD O sCONTAINS CONTROL-C FLAG

CHGADR: .WORD 0 : CHANGE RH/RM BUS ADDRESS = NO CHANGE = 0

XXDP:  .WORD O :THE LOW BYTE CONTAINS THE DRIVE NUMBER FROM WHICH
;THE PROGRAM WAS LOADED. THE HIGH BYTE CONTAINS THE
; 'XXDP® DEVICE CODE FOR THE RM80.

LSTRK: .BYIE 0 ;L0 BYTE = 0

.BYTE 13. :HI BYTE, CONTAINS LAST TRACK ADDRESS OF UNIT

*UNDER TEST. RM80 = 13.

;THE REGISTER INPUT BUFFER IS USED FOR
:STORING DRIVE STATUS

GETBUF :

:REGISTER INPUT BUFFER

RMCSTI: .WORD O ;CONTROL, STATUS REGISTER M
RMWCI: .WORD 0 :WORD COUNT REGISTER

RMBA]: .WORD O :BUS ADDRESS REGISTER

RMDAI: .WORD 0 :DISK ADDRESS REGISTER
RMCS2I: .WORD 0 ;CONTROL, STATUS REGISTER #2
RMDSI: .WORD 0 ‘DRIVE STATUS REGISTER
RMER1I: .WORD O :ERROR REGISTER #1

RMASI: .WORD 0 ;ATTENTION SUMMARY REGISTER
RMLAI: .WORD 0 ;LOOK AHEAD REGISTER

RMDBI: .WORD 0 ;DATA BUFFER

RMMR1I: .WORD 0 :MAINTENANCE REGISTER M
RMDT]: .WORD 0 ;DRIVE TYPE REGISTER

RMSNI: .WORD 0 ;SERIAL NUMBER REGISTER
RMOFI: .WORD O tOFFSET REGISTER

RMDCI: .WORD O :DESIRED CYLINDER REGISTER
RMHRI: .WORD 0 ;HOLDING REGISTER

RMMR2I: .WORD O :MAINTENANCE REGISTER #2
RMER2I: .WORD O :ERROR REGISTER #2

RMEC1I: .WORD O :ECC POSITION REGISTER
RMEC2I: .WORD 0 :ECC PATTERN REGISTER

RMBAEI: .WORD O :BUS ADDRESS EXTENSION REGISTER
RMCS31: WORD O sCONTROL, STATUS REGISTER #3

:THE REGISTER OUTPUT BUFFER IS USED FOR
;ASSEMBLING DATA GOING TO REGISTER

PUTBUF :

:REGISTER OUTPUT BUFFER
RMCS10: .WORD
RMYCO: .WORD
RMBAO: .WORD
RMDAQ: .WORD

;CONTROL, STATUS REGISTER #1
:WORD COUNT REGIST

0 ER
:BUS ADDRESS REGISTER
:DISK ADDRESS REGISTER
STATUS REGISTER #2

RMCS20: .WORD * CONTROL

RMDSO: .WORD ‘DRIVE STATUS REGI STER
RMER10: .WORD ERROR REGISTER

RMASO:  .WORD CATTENT summ REGISTER
RMLAO: .WORD *LOOK mm REGISTER
RMDBO: .WORD ‘DATA BUFFER

OOO0OOOOOO000

RMMR10: .WORD :MAINTENANCE REGISTER M1

SEQ 0025
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001440

001464

001512

001514

001516
001520
001522
001524

001526

001555

000000

000000
000000

000000

000000

000000

000000

RMDTO: .WORD :DRIVE TYPE REGISTER
RMSNO: .WORD ;SERIAL NUMBER REGISTER
RMOFO: .WORD ;OFFSET REGISTER

RMDCO: .WORD ;DESIRED CYLINDER REGISTER
RMHRO: .WORD :HOLDING REGISTER

RMMR20: .WORD
RMER20: .WORD
RMEC10: .WORD
RMEC20: .WORD

;MAINTENANCE REGISTER #2
;ERROR REGISTER #2

:ECC POSITION REGISTER

sECC PATTERN REGISTER

RMBAEO: .WORD :BUS ADDRESS EXTENSION REGISTER
RMCS30: .WORD ;CONTROL, STATUS REGISTER #3

;EACH WORD OF THE TEST QUE CONTAINS THE DEVICE NUMBER IN
:THE LOW BYTE AND THE ATTENTION BIT IN THE HIGH BYTE. THE
:FIRST WORD CONTAINS THE ADDRESS OF THE DEVICE UNDER TEST
ézDTgE }QELEOEA ZERO WORD IS A BLANK AND REPRESENTS THE

TSTQUE: .WORD 0 sCONTAINS DEVICE POINTER

.BLKW 8. sTEST QUE FOR DEVICES UNDER TEST

JWORD O ;TABLE TERMINATOR GOES HERE WHEN
;ALL 8. DEVICES ARE UNDER TEST.

sMEDIA ENABLE IS SET IF THE BAD SECTOR FILES HAVE BEEN RECOVERED
sFOR THE UNIT UNDER TEST, OTHERWISE IT IS ZERO.
MEDENB: .WORD 0 sMEDIA ENABLE

;SKIP SECTOR FAILURE ENABLE IS SET IF THE ''SSF'' BIT SHOULD BE
:SET IN THE FIRST HEADER WORD WHEN THE FE CYLINDERS ARE BEING
:REFORMATTED.

SSFENB: .WORD 0 :SSF ENABLE

sLOCATIONS '‘ASNDC’* AND ‘'ASNDC’' CONTAIN THE CYLINDER, TRACK AND SECTOR
:ADDRESS ASSIGNED BY THE BAD qECTOR MODULE.
ASNDC: .WORD O ;ASSIGNED DESIRED CYLINDER

[elelelelelelalnlolels)

ASNCA: .WORD O ;ASSIGNED TRACK, AND SECTOR
CLNADR: .WORD 0 ;UNIBUS ADDRESS OF Kw1l CLOCK
CLKVCT: .WORD O ;VECTOR ADDRESS OF Kw11 CLOCK

:THE GET INDEX TABLE CONTAINS A BYTE LIST OF REGISTERS WHICH
:ARE READ BY THE GET SUBROUTINE. THE LIST IS TERMINATED BY
:A_NEGATIVE BYTE,
GETINX: .BLKB  23. ;GET INDEX TABLE

sTHE PUT INDEX TABLE ICONTAINS A BYTE LIST OF REGISTERS WHICH
:ARE WRITTEN BY THE PUT SUBROUTINE. THE LIST IS TERMINATED BY
:A NEGATIVE BYTE,
PUTINX: .BLKB 23, sPUT INDEX TABLE

sPUT TAGS HERE

SEQ 00¢-
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: 001604
2
3

001604

(o 3%, P

V00~

001644
001646
001650
001652

-—d -

070002
074140
074264
074354

070006

074354

070014

074140

074264
074354

070022
074140
074264
074354

070030

074354

.SBTTL ERROR POINTER TABLE

;#TH]IS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
:*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

:*LOCATION SITE

$ERRTB:
:ERROR

sERROR

;ERROR

:ERROR

;ERROR

sERROR

EFT1

EMT3

EFT1

MB. THIS NUMBLR INDICATES WHICH ITEM IN THE TABLE IS PERTINFNT,

IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP(C).
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

;:POINTS TO THE ERROR MESSAGE
;;POINTS TO THE DATA HEADER
::POINTS TO THE DATA

;:POINTS TO THE DATA FORMAT

WRONG UNIT SELECTED

DEVICE WENT UNAVAILABLt

DEVICE WENT NONEXISTENT

CONTROLLER NOT READY

DRIVE NOT READY AND GO NOT RESET

UNEXPECTED VALUE FOR *'ATA'' STATUS

SE@ 0027




8
001654
001656
001660
001662

N
- OO0

001664
001666
001670
001672

001674
001702
001704
001706

001710
001712

070036

074354

070044

000000

070052

074354

070056

074354

070062

;ERROR

:ERROR

sERROR

:ERROR

;ERROR

sERROR

sERROR
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BUS TIMEOUT TRYING TO READ OR WRITE REGISTER

DRIVE NOT READY BUT GO IS RESET

GO NOT RESET BUT DRIVE IS READY

INCORRECT FUNCTION CODE

PARITY ERROR READING REMOTE REGISTERS

TRANSFER ERROR IS INCORRECT

INCORRECT WORD COUNT

SEQ 0028
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001744
001746
201750
L1752

40
61

42
001754

002002

49

50

51
002004
002006

002010
002012

070110

074354

070116
074140
074264
074354

070126

074354

070136

070176

sERROR

;ERROR

+ERROR

;ERROR

:ERROR

:ERROR

sERROR

INCORRECT BUS ADDRESS

INCORRECT LBT STATUS

INCORRECT AOE

INCORRECT DISK ADDRESS

INCORRECT CYLINDER ADDRESS

INCORRECT WLE STATUS

INCORRECT UPE STATUS

SEQ 0029




3
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002036 074140 EWTI
002040 074264 EDT1
002042 074354 EFT1
61
g% :ERROR 25 INCORRECT WCF STATUS
002044 070206 EMT25
0204€ 076140 EHTI
002050 074264 EDT
002052 074354 EFT1
64
22 :CRROR 26 INCORRECT WCE 3TATUS
002054 07n216 EMT26
002056 074140 EHTT
002060 074264 EDT1
002062 074354 EFT1
67
gg ;ERROR 27 INCORRECT MDPE STATUS
002064 070226 EMT27
002066 074140 EHTI
002070 074264 EDT1
002072 074354 EFT1
70
;5 :ERROR 30 INCORRECT DCK STATUS
002074 070236 EMT30
002076 074140 EHT
002100 074264 EDT1
002102 074354 EFT1
73
;g :ERROR 31 INCORRECT ECH STATUS
0021046 070246 EMT31
002106 074140 EHTY
002110 074264 EDT1
002112 074354 EFT1
76
;g ;ERROR 32 DLT SHOULD NOT BE SET
002116 070256 EMT32
002116 074140 EHT1
002120 074264 EDT1
002122 074354 EFT1
79
g? ;ERROR 33 MXF SHOULD NOT BE SET
002124 070266 EMT33
002126 074140 EXT1
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002130
002132

002134
002136
002140
002142

002144

002164
002166
002170
002172

074264
074354

070276
074354
070306
074140

074264
074354

070326
074140
074264
074354

070336

074354

070344
074140

074264
074354

070354

;ERROR

;ERROR

sERROR

;ERROR

:ERROR

s ERROR

;ERROR

EDT
EFT

DTE SHOULD NOT BE SET

INCORRECT HCRC STATUS

INCORRECT HCE STATUS

INCORRECT FER STATU