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MAINTAINER: STORAGE SYSTEMS SOF TWARE TEST APPLICATION
AUTHOR: B. T. LEBLANC

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

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE
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) 1976,1982 BY DIGITAL EQUIPMENT CORPORATION
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ABSTRACT

THIS PROGRAM PERFORMS PART 3 OF THE DRIVE DIAGNOSTICS TO

INSURE THAT THE DISK IS CAPABLE OF PROPERLY PERFORMING

ALL OPERATOR INTERVENTION FUNCTIONS.

ERROR DETECTION LOGIC IS CHECKED BY MANUAL & SOFTWARE ERROR FORCING.

AFTER A SUCCESSFUL RUN (WITH NO ERRORS) OF THIS PART,
PRECEEDED BY THE SUCCESSFUL RUN OF PARTS 1 8§ 2,

IT CAN BE ASSERTED THAT THE RK06 DRIVE WILL WORK SUCCESSFULLY
IN THE STAND-ALONE MODE. SYSTEMS INTERACTION, & ERROR RATE
ANALYSIS ARE LEFT TO OTHER PROGRAMS.

TESTING IS BASED ON A HIERARCHY APPROACH STARTING WITH
BASIC LOGIC TESTS AND PROCEEDING THRU DYNAMIC TESTING. THE
TESTS WILL BE KEPT SMALL TO FACILITATE SCCPING LOOPS.
THIS PROGRAM WILL TEST RKO6 & RKO7 WITHOUT NEED OF
OPERATOR INPUTS.

kxktkCAUT ION** e an
HALTING THIS PROGRAM ANYWHERE BUT AT THE END OF A PASS,

MAY LEAVE THE HEADERS IN THE DISK CARTRIDGE IN AN
UNDETERMINED STATE.

REQUIREMENTS
HARDWARE
THE FOLLOWING HARDWARE IS REQUIRED TO RUN THE DISK DIAGNOSTIC:
PDP-11
CONSOLE TELETYPE
16K MEMORY
KWw11-L OR KW11=P CLOCK
RK0O6 UNIBUS CONTROLLER (RK611)
1 T0 8 RKO6/RK07 DRIVES
NOTES: 1. IF NEITHER KW11=L OR P CLOCK IS USED, ALL TIMING
TESTS WILL BE BYPASSED. A MESSAGE AT THE
BEGINNING OF THE TESTS WILL CONFIRM THIS.
2. THE PROGRAM CAN WORK OFF EITHER FORMATTED OR
NON-FORMATTED PACKS.
PRELIMINARY TESTING & PROGRAMS
THE RK611 DISKLESS CONTROLLER DIAGNOSTICS (ALL PARTS) SHOULD FIRST RUN SUCCESSFU
FOLLOWED BY THE RKO6 DRIVE DIAGNOSTICS - PARTS 1 & 2.

PROGRAM CONSIDERATIONS
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PDP=11 FAMILY COMPATIBILITY

THIS PROGRAM SAN B; USED BY THE PDP=-11/04,05,10,20,
34,35,40,45,50, & 70.

IT IS COMPATABLE WITH THE LSI-11 INSTRUCTION SET AND CAN TEST
THE RKO6 ONLY IF THE DRIVE CONTROLLER FOR THE LSI-11 IS
DESIGNED TO BE DIAGNOSTICALLY COMPATABLE WITH THE RK611.

XXDP

THIS PROGRAM SHOULD NOT BE CHAINED BY XXDP.

CHAIN MODE OPERATION (MONITOR)

BY DEFINITION, ANY PROGRAM THAT REQUIRES
OPERATOR INTERVENTION SHOULD NOT BE CHAINED.

DUMP MODE OPERATION (MANUAL)

1. INPUT DIALOGUE IF STARTED FROM 220.

2. DRIVE 0 CAN BE TESTED, BUT THE OPERATOR IS FIRST GIVEN
A MESSAGE TO REPLACE THE PACK IN DRO WITH A SCRATCH
PACK & TYPE <CR> WHEN DONE.

ACT/APT

THIS PROGRAM IS ACT COMPATIBLE.
HOWEVER, IT SHOULD NOT BE RUN IN THE AUTO MODE.

AUTOMATIC MODE (MONITOR)

- BY DEFINITION, ANY PROGRAM THAT REQUIRES

OPERATOR INTERVENTION SHOULD NOT BE
RUN IN THE AUTO MODE.

DUMP MODE (MANUAL): INPUT DIALOGUE IF STARTED FROM 220.
APT ETABLE DEFINITIONS

THE FOLLOWING DEFINITIONS ARE VALID FOR SPECIFYING APT ENVIRONHENTAL
TABLE (ETABLE) ENTRIES, VIA RUNNING THE APT UTILITY PROGRAM ‘‘TSP'':

1. SOFTWARE ENVIRONMENT :
=1 IF APT SCRIPT MODE
=0 IF STANDALONE MODE

2. ENVIRONMENT MODE :

BIT7 =1 ETABLE DOES SI
0 PROGRAM DOES S
1 SPOOL MESSAGES
0 DON'T SPOOL TO

ZING
IZIN
BIT 6 Ig APT IF SCRIPT MODE

SEQ@ 0005
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BIT 5 =1 SUPPRESS CONSOLE OUTPUT
=0 ALLOW CONSOLE OUTPUT
BITS 4=0 NOT USED

3. SWITCH i (SOFTWARE SWITCH REGISTER)

IF ENVIRONHENT MODE BIT 7 (SIZING BIT) IS SET T0 1,

THE SOF TWARE SWITCH REGISTER WILL BE USED, INSTEAD

OF THE HARDWARE CONSOLE SWITCH REGISTER. REGARDLESS

OF WHICH ONE IS USED, ALL BITS DEFINED IN SECTIONS
4.3 % 4.4 (SWITCH REGISTER OPTIONS) MAY USED

UHEN RUNNING [N STANDALONE MODE. IN APT SCRIPT MODE,

?SUEVER BIT 14 (LOOP ON TEST) MUST ALWAYS BE SET

4. SWITCH 2 6USER SWITCH REGISTER)

NOT U

5. CPU OPTIONS:
NOT USED

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

7. INTERRUPT VECTOR 1:

USED WHEN ENVIRONMENT MODE BIT 7 = 1. DEFAULT = 210
8. BUS PRIORITY 1:
USED WHEN ENVIRONMENT MODE BIT 7 = 1. DEFAULT = §
9. INTERRUPT VECTOR 2:
NOT USED
10. BUS PRIORITY 2:
NOT USED
11. BASE ADDRESS:
USED WHEN ENVIRONMENT MODE BIT 7 = 1. DEFAULT = 177440
12. DEVICE MAP:
USED WHEN ENVIRONMENT MODE BIT 7 = 1. EACH BIT
SET TO 1 IN BITS 0-7 WILL SELECT THE CORRESPONDING
DRIVE TO BE TESTED. BITS 8-15 ARE NOT USED.

13.CONTROLLER DESCRIPTOR WORDS:
NOT USED

14. DEVICE DESCRIPTOR CODES (IN WORDS):
NOT USED

DUAL ACCESS

THIS PROGRAM WILL NOT TEST OR SUPPORT DUAL-ACCESS. A DRIVE
EQUIPED WITH DUAL ACCESS MUST BE SWITCHED TO THE PORT UNDER
TEST TO PREVENT CONTENTION WITH THE OTHER PORT.

DUAL ACCESS TESTS WILL BE INCORPORATED IN A SEPARATE PROGRAM

SEQ 0006
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AT A LATER DATE.

MEMORY MANAGEMENT
MEMORY MANAGEMENT NOT USED
PARITY CHECK ENABLED
IF _THE MEMORY PARITY CHECK OPTION IS AVAILABLE ON THE SYSTEM,
THE PROGRAM WILL RUN WITH MEMORY CHECK ENABLED.
BAD SECTOR
THE PROGRAM WILL COMPARE DATA ERRORS WITH THE BAD SECTOR
INFORMATION CONTAINED ON CYLINDER 410, HEAD 2. PRINTOUTS
OF DATA ERRORS DUE TO BAD SECTORS/TRACKS WILL BE MASKED OUT.
EXECUTION TIME
TOTAL TIME: APPROX 5 MINUTES TO DO ALL THE TESTS
(BASED ON THE PDP 11/50)
FAULT ISOLATION
TO BE DETERMINED.

ERROR CORRECTION AND FAILURE RATE ANALYSIS :
THIS PROGRAM WILL NOT DO ERROR CORRECTION OR FAILURE RATE

ANALYSIS.

DEFAULT UNIBUS ADDRESSES & VECTORS

THE FOLLOWING IS A LIST OF ALL DEFAULT ADDRESSES & VECTORS

OF ALL HARDWARE TO BE USED & THEIR MEMORY ADDRESSES
WHERE THEY CAN BE CHANGED.

LOCATION DEFAULT CONTENTS
RKO6 BUS ADDRESS 1264 177440
CONTROLLER INTERRUPT VECTOR 1334 210
CONTROLLER PRIORITY 1336 240
P-CLOCK STATUS REG 1340 172540
P=-CLOCK SET BUFFER 1342 172542
P=CLOCK READ BUFFER 1344 172544
L=-CLOCK STATUS REG 1346 177546
L=-CLOCK INTERRUPT VECTOR 1350 100
P=CLOCK INTERRUPT VECTOR 1352 104
TTY KB STATUS REG 1144 177560
TTY KB BUFFER 1146 177562
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4.0

4.1

4.1.1

4.1.2

4.1.3

4.1.4

4.2

TTY PRINTER STATUS REG 1150 177564
TTY PRINTER BUFFER 1152 177566

OPERATING PROCEDURE & CONTROL FUNCTIONS

PROGRAM LOADING

THE PROGRAM CAN BE LOADED FROM PAPER TAPE USING STANDARD
PROCEDURE FOR ABSOLUTE LOADER TAPES; OR FROM ANY MEDIA
SUPPORTED BY XXDP.

LOAD THE STARTING ADDRESS (SEE SEC 4.2).
SET SWITCH REGISTERS AS DESIRED (SEE SEC 4.3).

SET DRIVES TO BE TESTED IN THE ‘LOAD® CONDITION & WITH THE
APPROPRIATE PORT SELECTED & WRITE LOCK DISABLED. DRIVES
NOT TO BE TESTED MUST HAVE BOTH PORTS DESELECTED.

NOTE: THE DRIVE WILL NOT RESPOND TO THE 'START SPINDLE'
ggg???gulf THE RUN/STOP SWITCH IS IN THE °STOP'

PRESS °START'

THE PROGRAM WILL IDENTIFY ITSELF AND WILL BEGIN A ,
?gg%ﬂggs 21;? THE OPERATOR TO DETERMINE DRIVES TO BE TESTED

THE PROGRAM BEGINS TESTING ONLY THOSE DRIVES SPECIFIED BY
THE INPUT DIALOGUE. IF A SPECIFIED DRIVE CANNOT BE FOUND BY
THE PROGRAM IT WILL BE FLAGGED AS AN ERROR THAT THE DRIVE
WAS NOT AVAILABLE. THEN BEGINNING WITH THE LOWEST NUMERICAL
DRIVE AND PROCEEDING IN SEQUENTIAL ORDER, ALL VALID DRIVES
WILL BE TESTED. ONE PASS THROUGH THE TEST SEQUENCE WILL BE
PERFORMED ON EACH DRIVE BEFORE MOVING TO THE NEXT DRIVE

IN SEQUENCE. THE DRIVE TO BE TESTED WILL BE TYPED AT THE
BEGINNING OF EACH PASS. °“END OF PASS'’ WILL BE TYPED AFTER
TESTING ALL DRIVES.

STARTING LOCATIONS

LOCATION 200 = STARTING ADDRESS TO DEFAULT THE BUSS
ADDRESS € THE CONTROLLER INTERRUPT VECTOR
g TE?; akL DRIVES IN THE °‘DRIVE PRESENT'

CONDITION.
NOTE: THE DRIVE PRESENT CONDITION IS:

SEQ 0008
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4.3

4.3.1

4.3.2

4.3.3

4.3.4

HEADS MANUALLY LOADED
CORRECT PORT SELECTED
WRITE LOCK DISABLED

« DRIVE READY INDICATOR ON

LOCATION 220 = STARTING ADDRESS TO INPUT TESTING PARAMETERS
VIA THE INPUT DIALOGUE. BUSS ADDRESS &
gg?TiAggTERRUPT VECTOR INPUTTED ONLY ON

IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT
CONSIDERATIONS IN SECTIONS $.2 & 3.3.

ALSO, THE PROGRAM WILL DETERMINE IF THE DRIVE
IS AN RKO6 OR RKO7 WITHOUT OPERATOR INPUT.

\=lalr b 2

SWITCH REGISTER
THE SWITCHES ARE USED TO PROVIDE CONTROL FUNCTIONS.
SWITCH FUNCTION

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEOUT
BYPASS DRIVE AFTER 20 ERRORS
INHIBIT ITERATION

BELL ON ERROR

LOOP ON ERROR

— d b e e b
VO =NWHWN

SW<15>

THE PROGRAM HALTS ON ENCOUNTERING AN ERROR, AFTER TYPING OUT
THE ERROR MESSAGE AND PERTINENT INFORMATION.
PRESSING ‘‘CONTINUE'' CONTINUES NORMAL OPERATION OF THE PROGRAM.

SW<14>

THE PROGRAM LOOPS ON THE TEST THAT IS BEING EXECUTED WHEN
THE SWITCH IS PUT ON. THIS SWITCH IS NORMALLY USED ALONG
WITH SW15.

SW<13>

THIS SWITCH INHIB

ITS ALL ERROR MESSAGES. NORMALLY USED WHEN
LOOPING ON TEST (Sw1

4) OR LOOPING ON ERROR (SW9).

SW<12>

SEQ 0009
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4.3.5

4.3.6

4.3.7

4.4

4.5

SE@ 0010

THIS SWITCH BYPASSES A GIVEN DRIVE AFTER 20 ERRORS HAVE
BEEN DETECTED.

SW<11>

EACH TEST WILL BE EXECUTED ONLY ONCE. NORMALLY AFTER THE
FIRST PASS EACH SUBTEST IS ITERATED A NUMBER OF TIMES
(USUALLY 50, 5 IN SOME CASES). SETTING THIS SWITCH INMIBITS
ITERATIONS, SO THAT QUICK PASSES CAN BE MADE.

SW<10>
RINGS A BELL ON ERROR. USEFUL WHEN ERROR TYPEOUT IS INHIBITED.

SW<09>

THIS SWITCH PROVIDES THE TIGHTEST POSSIBLE SCOPE LOOP FOR
ERRORS. IF THE PROGRAM DETECTS AN ERROR, IT WILL LOOP BACK
TO THE BEGINNING OF TEST.

'SOFTWARE' SWITCH REGISTER

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I.E. AN 11/04 OR 11/34)
THE PROGRAM WILL DETERMINE THAT THE HARDWARE SWITCH REGISTER IS

NOT PRESENT AND WILL USE A °'SOFTWARE®' SWITCH REGISTER. THE

‘SOFTWARE® SWITCH REGISTER IS LOCATED AT LOCATION 176 (8). THE

SETTINGS OF THE °‘SOFTWARE' SWITCHES ARE CONTROLLED THROUGH

A 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 RKO6 INTERRUPT.

THE 'SOFTWARE' SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER

IN RESPONSE TO THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER
IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT REQUIRED

"RUBOUT® AND *CONTROL U’ FUNCTIONS MAY BE USED TO CORRECT TYPING
ERRORS DURING SWITCH ENTRY.

ON PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE °SOF TWARE'

SWITCH REGISTER MAY BE USED. IF THE PROGRAM FINDS ALL 16 SWITCHES
IN THE "UP* POSITION, ALL SWITCH REGISTER REFERENCES WILL BE

TO THE *SOFTWARE' REGISTER AND THE PROCEDURES DESCRIBED ABOVE

MUST BE FOLLOWED.

INPUT DIALOGUE
THE DIALOGUE WILL BE DONE INTERACTIVELY. THE PROGRAM WILL

REQUEST A PARAMETER BY CONSOLE TYPEOUT. THE PARAMETER MAY
THEN BE ENTERED AS SPECIFIED BELOW OR ALLOWED TO DEFAULT
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4.5.1

4.5.2

4.5.3

4.5.4

BY A CARRIAGE RETURN. UNRECOGNIZED OR ILLEGAL RESPONSES WILL

BE _ECHOED BACK FOLLOWED BY ‘‘?°°. THE PROPER RESPONSE MAY
THEN BE ENTERED.

IMPORTANT: FOR VARIATIONS OF THE ABOVF, SEE XXDP, ACT/APT
CONSIDERATIONS IN SECTIONS $.2 & 3.4.
DRIVE SELECTION
THE REQUEST WILL BE:
DRIVES TO BE TESTED:

THE DEFAULT RESPONSE IS CARRIAGE RETURN TO TEST ALL DRIVES
IN THE °DRIVE PRESENT' CONDITION.

THE OPERATOR CAN ALSO TYPE IN THE SPECIFIC DRIVE NUMBERS
T0O BE TESTED, SEPARATED BY COMMAS € TERMINATED BY A CARRIAGE
RETURN.
E.G. DRIVES TO BE TESTED: 1,2.4.6
IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT
CONSIDERATIONS IN SECTIONS 5.2 € 3.3.
BUS ADDRESS
THE REQUEST WILL BE:
TYPE IN BUSS ADDRESS IF NOT 177440

THE DEFAULT IS A CARRIAGE RETURN

CONTROLLER INTERRUPT VECTOR
THE REQUEST WILL BE:

TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210
THE DEFAULT IS A CARRIAGE RETURN.

EXAMPLE OF PROGRAM DIALOGUE

THE EXAMPLE SHOWN IS FOR A PROGRAM STARTED AT ADDRESS 220.
ALL OPERATOR RESPONSES ARE UNDERLINED.

CZR6JFO UNIBUSS RK6 DR-3
DRIVES TO BE TESTED: 1,3<CR>

TYPE IN BUSS ADLRESS IF NOT 177440 <CR>

SEQ 0011
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gzg - o
32} TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210 <CR>
543
544, WILL TEST DRIVES:
545 1
546 3
547
223 DRIVE 1 |
ggg (THE REST IS IDENTICAL TO THE EXAMPLE SHOWN IN 4.6 BELOW)
5§52
ggz 4.6 PROGRAM EXAMPLE
555 THE FOLLOWING IS AN EXAMPLE OF A PROGRAM STARTED AT THE
ggg DEFAULT ADDRESS (200) & WITH 2 DRIVES ON THE LINE.
ggg CZR6JFO UNIBUSS RK6 DR=-3
560 WILL TEST DRIVES:
561 0
562 1
563
ggg DRIVE 0
566 R DRIVE SERIAL NO. AAA
ggg. 5 CARTRIDGE SERIAL NO. 8BS
569 DRIVE 1
570
571 DRIVE SERIAL NO. CCC
g;g CARTRIDGE SERIAL NO. DDD
574 END PASS #1
575
359 WILL TEST DRIVES
578 0 )
579 1
580
581 DRIVE 0
582
583 DRIVE 1
584
585 END PASS # 2
586
ggg (ETC)
589 THE ABOVE ASSUMES NO ERRORS DETECTED.
ggg - A THE NUMBER OF PASSES IS DETERMINED BY ACT/APT/XXDP
592 . IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT
593 CONSIDERATIONS IN SECTIONS $.2 € 3.3.
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4.7

5.0
5.1

HALTING THE PROGRAM

THE PROGRAM PROVIDES A METHOD OF HALTING ITSELF SUCH THAT
THE CARTRIDGE AND/OR DRIVE IS NOT LEFT IN ON UNDETERMINED
STATE; IE: HEADS UNLOADED OR INVALID FORMAT.

TO PROPERLY HALT, TYPE CONTROL-C (“C) ON THE CONSOLE.

IF_HEADS ARE LOADED & FORHATTING IS VALID,
THE PROGRAM WILL:

1. ECHO *C
2. TYPE ''CPU HALTED"
5. HACT THE PROGRAM

IF_HEADS ARE NOT LOADED AND/OR FORMATTING IS INVALID,
THE PROGRAM WILL:

1. ECHO *C

2. TYPE 'HALT PENDING, PLEASE WAIT' =

3. DO THE TEST(S) THAT LOADS HEADS AND/OR FORMATS
THE INVALID CYLINDERS

'g. TYPE 'CPU HALTED'

HALT THE PROGRAM

NOTES:

1. THE ABOVE EXAMPLE IS FOR THE PROGRAM RUNNING IN DUMP
MODE (MANUAL). IF THE PROGRAM IS RUNNING IN CHAIN/AUTO
MODE VIA XXDP,ACT,APT; IT WILL FIRST LOAD HEADS
AND/OR FORMAT CORRECTLY, IF REQ'D, THEN IT WILL
ggrngNILO THE MONITOR WHERE THE NEXT PROGRAM CAN BE

THE TYPEOUTS WILL BE ''ABORT PENDING - PLEASE UAIT"
€ 'PROGRAM ABORTING''

2. OPERATING THE 'CONTINUE® SWITCH ON THE CPU CONSOLE WILL RETURN THE
PROGRAM TO TEST 1 WHERE TESTING WILL BEGIN WITH THE 1°'ST DRIVE AGAIN.

DRIVE DIAGNOSTIC FUNCTIONAL DESCRIPTION
GENERAL
OPERATOR INTERVENTION TESTS

THESE TESTS CHECK OUT ALL THE DRIVE INTERLOCKS, FRONT PANEL
SWITCHES AND LIGHTS.

THE OPERATOR IS INSTRUCTED TO PERFORM A TEST
AND TYPE A SPACE WHEN FINISHED.

RATOR INTERVENTION TESTS CAN BE INDIVIDUALLY
BYPASSED BY TYPING A CONTROL-E <*E>. ONLY AT THE
BEGINNING OF EACH TEST, AS INSTRUCTED BY THE TYPEOUT.

=1

SEQ 0013
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SEQ 0014

IF_THE PROGRAM DETERMINES IT WAS LOADED UNDER
ACT, APT, OPERATOR INTERVENTIOM TESTS WILL BE
BYPASSED UNLESS THE ‘LOAD & DUMP MODE' IS BEING

USED.

THEY WILL BE BYPASSED IN "MONITOR MODE' AS OPERATOR
%2;;?%5"710" MAY NOT BE FEASIBLE IN OVER-NITE

5.2 TEST DESCRIPTIONS

AAARAAAAAAAAAAAACEEAANAAANAIAAARAAAAAAAAAAAAAAAAAAAASAAAOSCEARCE A AR EOSD

BASIC CONTROLLER TESTS, SIZING & SETUP

RARAAAAAAAAAAEAAAEAAARAAAUAAAAAAAAAAAAAAOAAAAAAAAAAAARACANOARRONSY

TEST 1

TEST 2

TEST 3

REFERENCE ALL CONTROLLER REGISTERS

THIS TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS

CAN BE ACCESSED. THE INABILITY TO BE ACCESSED WILL

RESULT IN A TIMEOUT TRAP WITH AN ERROR MESSAGE. ANY
ERROR IN THIS TEST WILL RESULT IN ABORTING ALL OTHER

TESTS AND JUMPING TO °END OF PASS'

SIZE THE BUSS

THIS TEST IS ENTERED ONLY IF °*DRIVE SELECTION' IS DEFAULTED
EITHEt ggogUNNING IN THE AUTO MODE OR A 200 START IN THE

EVERY DRIVE FROM 0 THRU 7 IS ADDRESSED.

CONTROLLER ERROR (CERR) IS EXAMINED AND IF NOT SET, THE

DRIVE WILL BE TESTED AS AN RKO6. IF SET, THE PROGRAM WILL BYPASS
TESTING THAT DRIVE ONLY IF THE ERROR WAS A RESULT OF

MDS, UFE OR NED BEING SET; OR BOTH NED & DRA RESET IN-

DICATING THE OTHER PORT 1§ ACCESSED.

IF CERR DUE TO DTYE, THE DRIVE WILL BE TESTED AS
AN RKO7.

VERIFY OPERATOR DRIVE SELECTIONS

THIS TEST IS ENTERED ONLY IF DRIVE SELECTION IS NOT
DEFAULTED. EVERY DRIVE FROM O TO 7 IS ADDRESSED &
CONTROLLER ERROR (CERR) IS NED. IF NOT SET, THE
PROGRAM WILL ASSUME THE DR ENT AS AN RKO06.

IF CERR WAS SET, THAT DRIV PASSED

ONLY IF THE ERROR WAS A RE OR UFE SET OR BOTH
NED & DRA RESET (WRONG POR R IS A RESULT OF
NED ONLY, IT IS CHECKED NPUTTED INFOR TO
VERIFY If WAS NOT SPECI
IF CERR DUE TO DTYE, TH
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TEST &

TEST 5

TEST 6

TEST 7

SEQ@ 0015
AS AN RKO7.

FIND NEXT DRIVE TO BE TESTED

THIS TEST FINDS THE NEXT DRIVE PRESENT & PUTS THAT
ADDRESS IN 'DRVAD' & $TMP4 IS SET TO CDPT IF DRIVE
DRIVE IS RKO7.

THROUGHOUT THE FOLLOWING TESTS, THE DRIVE TESTED IS
THE DRIVE WHOSE ADDRESS IS IN 'DRVAD'.

PRINT DRIVE SERIAL NUMBER

THIS TEST READS & PRINTS THE DRIVE SERIAL # FROM MSG A, WORD 11
IN DECIMAL & IS PERFORMED ON THE 1ST PASS ONLY

SET VV WITH PACK COMMAND

IF VV IS RESET, THE PACK COMMAND IS USED TO SET IT.
UNLOAD DRIVE TO BE TESTED

THIS TEST UNLOADS THE DRIVE TO BE TESTED NEXT,
WAITS FOR ATTN & VERIFIES IT CAME FROM THE CORRECT DRIVE.

1332333333328 220d8 3R i iR iddiadiiiiiiaiidiadiididisddddy

OPERATOR INTERVENTION TESTS

AAAARAARARAAAAAAAAARAAAAARAAAAAAAARAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAES

TEST 10 INTERLOCKS TESTS

TEST 1

THIS TEST VERIFIES THAT THE DOOR & CARTRIDGE STATUS BITS

ARE OPERATING PROPERLY IN MESSAGE AO & THAT THE REMOVAL

OF THE CARTRIDGE CLEARS VOLUME VALID.

IT FURTHUR VERIFIES A%L REMAINING STATUS BITS OF

MESSAGE A & B, WORDS

THIS TEST ALSO CHECKS THAT THE SPINDLE CANNOT BE STARTED
WHEN THE DOOR IS OPEN OR THE CARTRIDGE IS REMOVED.

IT ALSO VERIFIES THAT LOSS OF VOLUME VALID RESETS SACK WHICH
ASSERTS NON EXISTENT DRIVE IN RKCSZ

UNIT SELECT PLUG TEST

THIS TEST VERIFIES THAT WHEN THE UNIT SELECT PLUG IS PULLED
OUT, THE QUAL LOGIC RESETS ATTN & VOLUME VALID, THAT

THE ‘DRIVE DE-SELECTS & NON EXISTENT DRIVE ASSERTS.

FURTHUR, THE OPERATOR IS ASKED TO INSERT ANY NUMBER OF

UNIT SELECT PLUGS. THE PROGRAM WILL RESPOND BY TYPING

THE PLUG_CODE NUMBER AS SOON AS IT IS INSERTED,

THIS PORTION OF THE TEST IS TERMINATED AT ANY TIME BY A CONTROL~C

Ci
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TEST 12

TEST 13

TEST 14

TEST 15

TEST 16

TEST 17
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SEQ 0016

PORT SELECTION TESTS

THE OPERATOR IS ASKED TO SWITCH TO THE WRONG PORT
€ THEN DESELECT BOTH PORTS.
IN BOTH CASES, NON EXISTENT DRIVE SHOULD ASSERT IN RK(CSZ2

AC LOW DETECTION PART 1

A PRELIMINARY AC LOW TEST IS PERFORMED HERE WHILE HEADS ARE UNLOADED.
BATTERY RETRACT WILL BE TESTED LATER.

ACLO CANNOT BE TESTED DIRECTLY SINCE IT REQUIRES

SECTOR PULSES, I.E. HEADS LOADED.

THEREFORE THE INDICATOR CHECKED IS NON-EXISTENT

DRIVE (NED) ASSERTING IN RKCS2 AS A RESULT OF DCLO.

AFTER POWER UP, VOLUME VALID IS CHECKED TO BE CLEARED.

CHECK NXF LOGIC

THIS TEST VERIFIES NON-EXECUTABLE FUNCTION (NXF) IS DETECTED
AS A RESULT OF DOING A SEEK WITH VOLUME VALID RESET.

READ & SAVE BAD SECTOR INFO & TYPE PACK SERIAL #

THIS TEST VERIFIES THAT CYL 632 (1456 FOR RKO7), TRACK 2 CAN BE READ.
THIS AREA CONTAINS BAD SECTOR INFOR WHICH IS WRITTEN BY THE

FACTORY DURING MANF. ALL BAD SECTOR INFOR (BSE) WILL BE STORED

AT THIS TIME TO MASK FUTURE READ HEADER OR DATA ERROR PRINTOUTS.

IF BSE _INFO CANNOT BE READ, OR IF AFTER READING THE BSE INFO

IT IS DETERMINED THAT AN ALIGNMENT CARTRIDGE IS USED,

A MESSAGE WILL BE TYPED INDICATING THAT ALL

FUTURE FORMAT AND READ-WRITE TESTS WILL BE BYPASSED.

THIS IS DONE SO AS NOT TO DESTROY BSE INFOR OR AN ALIGNMENT PACK BY WRIT

THE PACK SERIAL # IS TYPED IN OCTAL & FOR THE FIRST PASS ONLY.

WRITE LOCK TEST

THIS TEST VERIFIES THAT DATA WRITTEN ON A SECTOR CANNOT BE
ALTERED ONCE THE WRITE LOCK SWITCH HAS BEEN ENABLED.

IT ALSO CHECKS THAT WRITE PROTECT TAKES EFFECT ONLY AT

SECTOR BOUNDRIES WHEN DOING CONTINUOUS WRITING ON CYL O, HEAD 0

AC LOW DETECTION PART 2

THIS TEST VERIFIES THAT WHEN AC POWER IS LOST, THAT WRITING CEASES
AT SECTOR BOUNDRIES & THAT THE BATTERY RETRACT IS FUNCTIONAL.
THERE IS APPROX 4 MS BETWEEN AC LOW ASSERTING AND NED ASSERTING
WHEN THE INTERFACE SHUTS DOWN.
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6.0

6.1

SEQ 0017

TEST 20 END OF PROGRAM

THIS IS NOT A TEST BUT A LINKAGE TO PERFORM ALL THE
ABOVE TESTS FOR THE NEXT DRIVE PRESENT.

THE NEXT TEST IS ENTERED ONLY AFTER ALL DRIVES PRESENT
HAVE BEEN TESTED.

DO NOT LOOP ON THIS °TEST'.

TEST 21 MULTIPLE DRIVE DETECTION TEST

THIS TEST IS PERFORMED ONLY ONCE AT THE END OF PASS 1
AND IS BYPASSED IF ONLY ONE DRIVE IS PRESENT.

THE MULTIPLE DRIVE DETECTION LOGIC IS TESTED BY THE FOLLOWING METHOD:

A. HEADS MUST BE LOADED (SECTOR PULSES REQ'D)

B. THE OPERATOR IS INSTRUCTED TO INSERT THE SAME UNIT SELECT
?bugEN¥Eg$2°(1 PAIR AT A TIME) ON ANY 2 DRIVES

C. THE OPERATOR THEN DEPRESSES THE SPACE BAR TO CONTINUE THE TES
OR A CONTROL=-C TO EXIT THE TEST

THE PROGRAM VERIFIES THAT MULTIPLE DRIVE SELECT & DRIVE UNSAFE
BOTH SET & THAT THE DRIVE UNLOADS

THE OPERATOR IS ASKED TO VERIFY THAT HEADS UNLOAD FROM BOTH DRIVES

THE PROGRAM DOES NOT REQUIRE FORMATTED PACKS AS FORMATTING
IS PERFORMED IN ANY CASE.

ANY TEST THAT MODIFIES STANDARD FORMATTING IS FOLLOWED BY A
;Skszﬂ UP' TEST TO PUT THOSE CYLINDERS BACK TO STANDARD

ERROR REPORTING

ERROR INTERPRETATION

WHENEVER AN ERROR MESSAGE IS PRINTED OUT, ALL REGISTERS
AND OTHER DATA PERTAINING TO THE ERROR ARE ALSO GIVEN.
MSG A(00), MSG B(01), RKER, RKBA...ETC, INDICATE THE
EggBSNTS OF THE CORRESPONDING REGISTERS AT THE TIME OF

EVERY ERROR MESSAGE CONTAINS A PC. THIS ?

NDICATES THE
POSITION IN PROGRAM WHERE THE ERROR CALL

€1
S LOCATED. THE
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6.2

2

ERROR MESSAGE, BECAUSE OF PRACTICAL CONSIDERATIONS IS MADE
SHORT AND MEANINGFUL. THE USER IS ADVISED TO LOOK UP THE

PC IN THE PROGRAM LISTING, WHERE HE WILL FIND MORE INFORMATION
ABOUT THE ERROR. IN MANY INSTANCES, A SINGLE FAULT WILL

GIVE RISE TO MORE THAN ONE ERROR REPORT. A LITTLE DELIBERATION
AND CAREFUL EXAMINATION OF THE DATA GIVEN WILL BE CERTAINLY
VERY HELPFUL IN PINPOINTING THE FAULT. A BRIEF EXPLANATION

OF WHAT IS BEING CHECKED IN THE TEST IS GIVEN AT THE

BEGINNING OF EVERY TEST. ALL THE NUMBERS GIVEN WITH ERROR
MESSAGES ARE IN OCTAL.

NOTE
NO ERROR LOGGING OR OPERATION HISTORY IS PROVIDED.

ERROR PRINTOUT EXAMPLE:

DEPRESS 'RUN-STOP' SWITCH TO 'RUN' WHILE DOOR OPEN
VERIFY SPINDLE DOES NOT START & HEADS DO NOT LOAD

DEPRESS SPACE BAR WHEN FINISHED

SPINDLE ON SET IN RKMRZ2
AFTER MANUALLY LOADING HEADS WITH DOOR OPEN

TEST NO
000010 015700
KMR2 ~ RKMR3 RKDS RKCS1  RKCS2_ RKASOF
050343 100000 000000 140301 040200 000103 004000

MESSAGE A0 ERROR
AFTER MANUALLY LOADING HEADS WITH DOOR OPEN
TEST NO. PC
000010_ 015736
EXPECT
A0 80 a1 81 82 83
100143 100000 000543 000001
050343 100000 001723 000001
RKCS1  RKCS2_ RKASOF RKER RKDS
040200 000103 004000 000000 140301 000000

THE ABOVE EXAMPLE SHOWS EXPECTED € ACTUAL DATA FOR
MESSAGE REGISTERS AO, BO, A1 & B1.

MESSAGES A2, B2 & B3 WILL BE TYPED OUT ONLY AS REQUIRED

IF THE CYLINDER DIFFERENCE/OFFSET, CYLINDER ADDRESS &
HEeDthSECTOR INFORMATION IS A VARIABLE PARAMETER OF

[ END OF DOCUMENT ]

SEQ 0018
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CZR6JF.P11  04=JAN-8 SEQ 0019
931
93
93
934 ;exx PGM REV 036 #w#
935 "NLIST CND,MC,MD
936 LIST  ME
937 .ENABL ABS,AMA
938
;23 :DEFINE SYSMAC MACROS
941 167400 $SWR= 167400 :DEFINE SWITCHES 15,14,13,11,10.9.8
32 000001 $TN= 1 :SET FIRST TEST NO. TO 1
944
945 .TITLE CZR6JFO UNIBUS RK6 DR=3
9%6 ;*COPYRIGHT (C) 1976,1982
947 :*DIGITAL EQUIPMENT CORP.
gzg ; tMAYNARD, MASS. 01754
gg? tPROGRAH BY GARY PAPAZIAN
955 -ru:s PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
32‘ -PAchGe (MAINDEC=-11-DZQAC=CS), JAN, 1981.
ggg .SBTTL OPERATIONAL SWITCH SETTINGS
957 E- SWITCH USE
958 :t ------
959 a 15 HALT ON ERROR
960 i 1% LOOP ON TEST
961 e 13 INHIBIT ERROR TYPEOUTS
962 T 12 ABORT DRIVE AFTER 20 ERRORS
963 e 11 INHIBIT ITERATIONS
964 iw 10 BELL ON ERROR
965 i 9 LOOP ON ERROR
ggg i 8 LOOP ON TEST IN SWR<7:0>
968
393 TTL SUMMARY OF STARTING LOCATIONS
971

200 CEFAULT PARAMETERS
220 INPUT PARAMETERS
240 opT11
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001100

%00
177776
177774

177772
177570
177570
000001
000002
000003
000004
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000007
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000040
000100
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000200
000240

000340

100000
040000
020000
010000
004000
002000
001000

0
000010
000004
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BASIC DEFINITIONS

.SBTTL BASIC DEFINITIONS

:«INITIAL ADDRESS OF THE STACK POINTER ##% 1100 ###
STACK= 1100

.EQUIV EMT,ERROR ;;BASIC DEFINITION OF ERROR CALL
.EQUIV IOT,SCOPE :3BASIC DEFINITION OF SCOPE CALL
;*MISCELLANEOUS DEFINITIONS

HT= 1 :;CODE FOR HORIZONTAL TAB

LF= 12 ::CODE FOR LINE FEED

CR= 15 ::CODE FOR CARRIAGE RETURN
CRLF= 209 ;;CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 :;PROCESSOR STATUS WORD
.EQUIV PS,PSW

STKLMT= 177774 ;sSTACK LIMIT REGISTER

PIRQ= 177772 PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : HARDWARE SWITCH REGISTER
DDISP= 177570 : :HARDWARE DISPLAY REGISTER
: *GENERAL PURPOSE REGISTER DEF INITIONS

RO= 0 ;GENERAL REGISTER

R1= 11 :2GENERAL REGISTER

R2= X2 : ;GENERAL REGISTER

R3= 13 : ;GENERAL REGISTER

R&= % : :GENERAL REGISTER

RS= 15 + :GENERAL REGISTER

R6= 16 : :GENERAL REGISTER

R7= X7 : :GENERAL REGISTER

SP= X6 ::STACK POINTER

PC= 17 : :PROGRAM COUNTER
:*PRIORITY LEVEL DEFINITIONS

PRO= 0 ::PRIORITY LEVEL 0

PR1= 40 *:PRIORITY LEVEL 1

PR2= 100 ::PRIORITY LEVEL 2

PR3= 140 *:PRIORITY LEVEL 3

PRG= 200 ::PRIORITY LEVEL &

PRS= 240 ::PRIORITY LEVEL S

PR6= 300 S:PRIORITY LEVEL 6

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

Sw15= 100000

SWis= 40000

sWi3= 20000

sWi2= 10000

sWil= 4000

SW10= 2000

SW09= 1000

SW08= 400

SW07= 200

SW06= 100

SW05= 40

SW0é= 20

sWo3= 10

SWo2= &

SEQ 0020
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BASIC DEFINITIONS

swoi1= 2
SwW00=
.EQUIV SW09,Sw9

.EQUIV SW02,Sw2
.EQUIV SW01,SW1
.EQUIV SW00,SW0

; *DATA BIT DEFINITIONS (BITO0 TO BIT15)

8IT15= 100000
BIT14= 40000
BIT13= 20000
BIT12= 10000
BIT11= 4000
BIT10= 2000
BIT09= 1000
BITO8= 400
BITO7= 200
BITO6= 100
BITOS= 40
BITO4= 20
BITO3= 10
BITO2= &
BITO1= 2
BITO0= 1

.EQUIV BIT09,BIT9
.EQUIV BIT08,BIT8
.EQUIV BIT07,BIT7
.EQUIV BlTOg.BITb
.EQUIV BITO05,BIT5
.EQUIV BIT04,BIT4
.EQUIV BIT03,BIT3
.EQUIV BIT02,8IT2
.EQUIV BITO1,BIT1
.EQUIV BIT00,BITO

;*BASIC ‘'CPU'' TRAP VECTOR ADDRESSES

TPVEC= 64
PIRQVEC=240

::TIME OUT AND OTHER ERRORS
; iRESERVED AND ILLEGAL INSTRUCTIONS

: : TRACE TRAP

: :BREAKPOINT TRAP (BPT)

:: INPUT/OUTPUT TRAP (IOT) ##SCOPE*+
: :POVER FAIL

: :EMULATOR TRAP (EMT) *+ERRORws

3 "TRAP'' TRAP

$:TTY KEYBOARD VECTOR
SSTTY PRINTER VECTOR
::PROGRAM INTERRUPT REQUEST VECTOR

.SBTTL RKO6 CONTROLLER REGISTER DEFINITION

SEQ 0021
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RKO6 CONTROLLER REGISTER DEFINITION L SEQ@ 0022
H $BASE=177440
RKCS1= 0 sCONTROL AND STATUS REGISTER 1
RKWC= 2 +WORD COUNT REGISTER
RKBA= & :BUS ADDRESS REGISTER
RKDA= 6 sDESIRED TRACK SECTOR REGISTER
RKCS2= 10 sCONTROL AND STATUS REGISTER 2
RKDS= 12 sDRIVE STATUS.REGISTER
RKER= 14 sERROR REGISTER
RKASOF= 16 SATTENTION SUMMARY AND OFFSET REGISTER
RKDC= 20 sDESIRED CYLINDER REGISTER
RKDB= 24 :DATA BUFFER
RKMR1= §6 sMAINTENANCE REGISTER 1
RKMR2= 34 sMAINTENANCE REGISTER 2 (MESSAGE LINE A)
RKMR3= 36 sMAINTENANCE REGISTER 3 (MESSAGE LINE B)
RKECPS= 30 sECC POSITION INFORMATION
RKECPT= 32 ;ECC PATTERN INFORMATION
.SBTTL CONTROL AND STATUS REGISTER 1 BITS (RKCS1:0)
: DRIVE COMMANDS
SELDRV= 1 sSELECT DRIVE (GET STATUS)
PACK= 3 +PACK _ACKNOWLEDGE
CLEAR= 5 :DRIVE CLEAR
UNLOAD= 7 s UNLOAD
SRTSPL= 11 s START SPINDLE
RECAL= 13 sRECAL IBRATE
OFFSET= 15 sOFFSET
SEEK= 17 s SEEK
RDDATA= 21 sREAD DATA
WRDATA= 23 sWRITE DATA
RDHEAD= 25 +READ HEADER
WRHEAD= 27 sWRITE HEADER AND DATA
WRTCHK= 31 sWRITE CHECK
GO= BITO ;G0 BIT
1E= BITé s INTERRUPT ENABLE
RDY= BIT7 s CONTROLLER READY
BA16= BIT8 ;BUS ADDRESS BIT 16
BA17= BITY ;BUS ADDRESS BIT 17
CDT= BIT10 sCONTROLLER DRIVE TYPE (0=RK06,1=RK07)
C10= BIT11 s CONTROLLER TIMEOUT
CFMT= Blﬂg s CONTROLLER DRIVE FORMAT (0=22 SECTOR, 1=20 SECTOR)
DCPAR= BIT1 sSERCON PARITY ERROR DETECTED BY CONTROLLER
Dl= BIT14 sDRIVE INTERRUPT
CERR= BIT15 s CONTROLLER ERROR
CCLR=  BIT15 s CONTROLLER CLEAR
.SBTTL CONTROL AND STATUS REGISTER 2 BITS (RKCS2:10)
DRVMSK= 7 sMASK FOR DRIVE SELECTION CODE
RLS= BIT3 sDESELECT OR RELEASE DRIVE IN BITS 0-2
BAl= BIT4 :BUS ADDRESS INCREMENT INHIBIT
SCLR=  BITS sSUBSYSTEM CLEAR CONTROLLER AND ALL DRIVES
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1144 000100
e g
1149 001000
1148 002000
1149 004000
1150 010000
1151 020000
1152 060000
1153 100000
1154

1155

1156

1157 000001
1158 000002
1159 000004
1160 000010
1161 000020
1162 0
1163 000100
1164 000200
1165 000400
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1167 002000
1168 004000
1169 010000
1170 020000
nn 040000
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CONTROL AND STATUS REGISTER 2 BITS (RK(CS2:10)

IR= BIT s INPUT READY

OR= BIT sOUTPUT READY

UFE= BITS sUNIT FIELD ERROR

MDS= BITY sMULTIPLE DRIVE SELECT

PGE= BIT10 :PROGRAMMING ERROR

NEM= BIT1 sNON-EXISTENT MEMORY

NED= 8171% sNON-EXISTENT DRIVE

UPE= BIT1 :UNIBUS PARITY ERROR

WCE= BIT14 sWRITE CHECK ERROR

DLT= BIT15 sDATA LATE ERROR

.SBTTL ERROR REGISTER BIT DEFINITION (RKER:14)

ILF= BITO sILLEGAL FUNCTION CODE

SK1= BIT1 :SEEK_INCOMPLETE

NXF = BIT2 :NON-EXECUTABLE FUNCTION

DRPAR= BIT3 :DRIVE DETECTED SERCON PARITY ERROR
FMTE= BITé :FORMAT ERROR

DTYE= BITS :DRIVE TYPE ERROR

ECH= BITé :ECC HARD

BSE= BIT?7 :BAD SECTOR ERROR

HVRC= BIT8 :HEADER VRC ERROR

COE= BITY sCYLINDER ADDRESS OVERFLOW ERROR
IDAE= BIT10 sINVALID DISK ADDRESS ERROR: HEAD/CYL
WLE= BITN ;WRITE LOCK ERROR

DTE= BIT12 :DRIVE TIMING ERROR

OPl= BIT13 :OPERATION (SEARCH) INCOMPLETE
UNS= BIT14 +DRIVE UNSAFE

SEQ 0023
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P11 04=JAN-8 ERROR REGISTER BIT DE NITIW (RKER:14) SEQ 0024
100000 DCK= BIT15 sDATA CHECK
.SBTTL STATUS REGISTER BIT DEFINITION (RKDS:12)
000001 DRA= BITO DRIVE AVAILABLE (CONTROLLER IS SET IF
THIS BIT IS RESET)
000004 OFST= BIT 'DRIVE OFFSET
000010 ACLO= BIT AC LOW
000020 DCLO= BIT4 :DC _LOW
000040 DROT=  BITS :DRIVE OFF TRACK
000100 vv= BIT6 :VOLUME VAL ID
000200 DRDY=  BIT?7 :DRIVE READY
000400 DDT= BIT8 :DRIVE TYPE (0=RKO06,1=RKO07)
004000 WRL = BITN ;WRITE LOCK
020000 PIP= BIT13 POSITIWING IN PROGRESS
040000 DSC= BIT14 :DRIVE STATUS CHANGE
100000 SVAL=  BIT15 ;STATUS VALID
.SBTTL MAINTENANCE REGISTER 1 BIT DEFINITION (RKMR1:22)
000017 MESMSK= 17 sMESSAGE MASK
000020 PAT= BIT4 sFORCE EVEN PARITY ON SERCON MESSAGE LINES
000040 DMD= BITS sDIAGNOSTIC MODE
000100 MSP= BITé sMAINTENANCE SECTOR PULSE
000200 MIND=  BIT?7 sMAINTENANCE INDEX
000400 MCLK= BIT8 sMAINTENANCE CLOCK
001000 MERD= BITY sMAINTENANCE ENCODED READ DATA
n"2000 MEWD= BIT10 sMAINTENANCE ENCODED WRITE DATA
004000 PCA= BIT11 sPRECOMPENSATION ADVANCE
010000 PCD= BlTlg sPRECOMPENSATION DELAY
020000 ECCw=_ BITI ;ECC WORD IS BEING READ OR WRITTEN
040000 WRTGAT= BIT14 :WRITE GATE
100000 RDGATE= BIT15 :READ GATE
%89 .SBTTL DEFINITION OF DRIVE STATUS BYTE 00 MESSAGE A (RKMR2:34)
208 000040 D.DRA= BITS sDRIVE AVAILABLE
209 000100 D.vv=_ BITé s VOLUME VALID
000200 D.DRDY= BIT?7 :DRIVE READ
000400 D.DDT= BIT8 :DRIVE TYPE (0=RK06, 1=RK07)
001000 D.FORM= BITY :DRIVE FORMAT
002000 D.OFF= BIT10 OFFSET ON
004000 D.WRL= BITI WRITE LOCK
010000 D.SPIN= 811’1; :SPINDLE ON
020000 D.PIP= BIT1 sPOSITIONING IN PROGRESS
0000 D.DSC= BIT14 sDRIVE STATUS CHANGE
.SBTTL DEFINITION OF DRIVE STATUS BYTE 01 MESSAGE A (RKMR2:34)
000020 D.SSP= BIT4 :SERVO SiG PRESENT
000040 D.HDHM= BITS sHEADS HOME
000100 D.BRHM= BIT ;BRUSHES HOME
000200 D.DOOR= BIT :DOOR INTERLOCKED
000400 D.CART= BIT8 : CARTRAGE INTERLOCK
001000 D.SPOK= BITY + SPEED OK
002000 D.FWD= BIT10 + FORWARD
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P11 04=JAN-82 12:48 DEFINITION OF DRIVE STATUS BYTE 01 MESSAGE A (RKMR2:34) SEQ 0025
004000 D.REV= BITI1 :REVERSE
010000 D.LOAD= BIT1 *HEADS LOADING
020000 D.RTZ= BITI *RETURN TO ZERO
040000 D.UNLD= BIT14 *HEADS UNLOADING
.SBTTL DEFINITION OF DRIVE STATUS BYTE 00 MESSAGE B (RKMR3:36)
000040 D.IDAE= BITS ;INVALID DISK ADDRESS ERROR:HEAD/CYL
000100 D.ACLO= BIT *AC LOW
000200 D.FLT= BIT ;DRIVE FAULT
000400 D.NXF= BITS *NON-EXECUTABLE FUNCTION CODE
001000 D.PAR= BIT9 :DRIVE DETECTED SERCON PARITY ERROR
002000 D.SkI= BIT10 :SEEK INCOMPLETE
004000 D.WLE= BITN *WRITE LOCK ERROR
010000 D.SPLS= BIT12 :SPEED LOSS
020000 D.DROT= BIT13 *DRIVE OFF TRACK
040000 D.UNS= BIT14 JR/W UNSAFE
.SBTTL DEFINITION OF DRIVE STATUS BYTE 01 MESSAGE B (RKMR3:36)
000020 D.SECT= BIT4 ;SECTOR ERROR
000040 D.WCUR= BITS *WRITE CURRENT AND NO WRITE GATE
000100 D.WGAT= BITé *WRITE GATE AND NO TRANSISTIONS
000200 D.HDFL= BIT? *HEAD FAULT
000400 D.MHD= BITS :MULTIPLE HEAD SELECT
¢01000 D.XERR= BIT9 : INDEX ERROR
002000 D.TIB= BIT10 *TRIBIT ERROR
004000 D.PLO= BITI1 *PLO ERROR
010000 D.NMOV= BIT1 *SEEK AND NO MOTION
020000 D.LIMD= BIT1 sLIMIT DETECT ON SEEK
040000 D.SUNS= BIT14 sSERVO UNSAFE
.SBTTL COMMON MASKS AND OTHER BITS: MESSAGE A (RKMR2:34)
000007 M.DRV= 7 :DRIVE CODE, ALL BYTES
077770 M.SER= 77770 :DRIVE SERIAL #, BYTE 11
.SBTTL COMMON MASKS AND OTHER BITS: MESSAGE B (RKMR3:36)
000003 Mm.ID= 3 :BYTE ID, ALL BYTES
040000 'M.ALGN= BIT14 :ALIGN SIGN, BYTE 10
000760 M.SECT= 760 :SECTOR COUNT, BYTE 11
007000 M.HEAD= 7000 :HEAD DECODE, BYTE 11
100000 M.PAR= BIT1S :PARITY, MESS A/B, ALL BYTES
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c%near.p11 04=JAN-B82 12:48 COMMON MASKS AND OTHER BITS: MESSAGE B (RKMR3:36) SEQ 0026
127
}5;‘ .SBTTL TRAP CATCHER
1275 000000 .=0
1279 :#ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A *'.+2 HALT'
157 :«SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
} 2;3 TR :*LOCATIG!#‘CMTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS
1280 000174 000000 DISPREG: .WORD 0 ;:SOFTWARE DISPLAY REGISTER
1281 000176 000000 SWREG: .WORD 0 ::SOFTWARE SWITCH REGISTER
1za§ .SBTTL STARTING ADDRESS(ES)
}%g‘ 000200 838535 010012 Jgszo @#START ;;JUMP TO STARTING ADDRESS OF PROGRAM
}%gz 000220 000137 010002 mp PARSRT :INPUT ALL PARAMETERS & START TESTING
1287 000240 =240
}ggg 000240 000137 055504 JMP 0.0D7T :ENTER ODT11
. 129? .SBTTL ACT11 HOOKS
}2232 ;;ttttttttttttttttttttttttttttttttitttttttttttttttttttttttttttttt
1293 *HOOKS REQUIRED BY ACT11
1294 000244 $SVPC=. :SAVE PC
1295 000046 . =46 5
}%gg 000046 8538%5 ssggno ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
1298 000052 120000 WORD 120000 ::2)SET LOC.52 TO 120000
1299 000244 .=$SVPC 3 RESTORE PC
1300 001000 .=1000 .
}3335 .SBTTL APT PARAMETER BLOCK
1303 -+ : 2 32333 333333333333 333332333333 3333333333333 3 3333333333333 33333:
1304 :SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
1305 -+ I 33 233323333 8332833 3333323 3313333333333 33333333333 333333333333;
1306 001000 .$X=. ::SAVE CURRENT LOCATION
1307 000024 =24  ::SET POWER FAIL TO POINT TO START OF PROGRAM
1308 000024 000200 | 200 S3FOR APT START UP
1309 000044 .=44  ::POINT TO APT INDIRECT ADDRESS PNTR.
1310 000044 001000 $APTHDR ::POINT TO APT HEADER BLOCK
1311 001000 .=.8X  ::RESET LOCATION COUNTER |
1312 2 1 2323333333333 3313113 3333333333133 333333333 333333333333233333333;
1313 *SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=PDP11 DIAGNOSTIC
;;}g *INTERFACE SPEC.
1316 001000 SAPTHD :
1317 001000 000000 $SHIBTS: .WORD O ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
1318 001002 001210 SMBADR: .WORD SMAIL ::ADDRESS OF APT MAILBOX (BITS 0-15)
1319 001004 000454 $TSTM: .WORD 300.  ;:RUN TIM OF LONGEST TEST
1320 001006 001130 $SPASTM: .WORD 600.  ::RUN TIME IW SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
1321 001010 001130 SUNITM: .WORD  600. **ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
}ggg 001012 000052 .WORD  SETEND=-SMAIL/2 :;LENGTH MAILBOX-ETABLE (WORDS)
132
1325 LLIST M
1326
1327 3
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0 UNIBUS RK6 DR-3 MACY11 30(1046) N-JM-OZ 13: 06 nse za
LI 04=J 12:48 PARAMETER BLOC SEQ 0027
;USE LOOP X TO OMIT SUBCLR
JMACRO LOOP A
SCOP1
MOV #STACK,SP ;RESTORE STK PTR
JF B A
JSR PC,SUBCLR
ERROR 24 :CERR AFTER SCLR
JENDC
g .ENDM  LOOP
1
% “THIS MACRO FILLS EXPECTED MSG A0, BO , A2, B2 £ B3 WITH STANDARD
*BITS ses A- .DSC AFTER ATTN OR 0 mén wuvs “CLEAR OR ANY IMPLIED SEEKS
g *NOTE: A CAN BE ANY BIT COMBINATION DESIRED.
9 "MACRO F.EAB A
8 MOV #<A!D.SPIN'D.DRDY!D.VV'D.DRA>,E.A0 ;EXPECTED MSG AQ
9 CLR E.BO :EXPECTED MSG B0
0 MOV #<D.SPOK'D. cmr'b oooa'o BRHM!D.SSP>,E.A1 EXPECTED Al
1 MOV n.s.m G ID FOR EXPECTED MSG B
2 CLR E.A EXPECTED MSG A2
3 MOV #2,E.B MSG ID FOR EXPECTED MSG B2
4 MOV #3.E.B ‘MSG ID FOR EXPECTED MSG B3
2 LENDM F.EAB
7
5 “THIS MACRO ASSUMES DRIVE MSG AO eo A1, Bl WILL ALWAYS BE TESTED
‘USE  AC.D E FOR MSG AO, BO, A1, B1 ERROR NUMBERS RESP.
‘USE  G=T.A2 TO READ MSG A2 & PUT INFO INTO °CYLDIF'
; H=T.B2 TO READ MSG B2 & PUT INFO INTO °*CYLADD"
: I=T.B3 TO READ MSG B3 & PUT INFO INTO 'SECTOR' & 'HEADA®
‘USE  F=<ERROR DESCRIPTION>
"MACRO CHECK A.C.D.E.F.G.M.I
JSR PC.,CHKMSG ;CHECK MSGS A0, BO, A1, Bl
LWORD G'H'I :8 MSGS specmso HERE
ERROR A :MSG A0 ERROR F
ERROR C :MSH BO ERROR
ERROR D :MSG A1 ERROR
ERROR € :MSG B1 ERROR
.ENDM  CHECK
:A=CYL DIFF/OFFSET ERROR #
:B=CYL ADDR ERROR #
:C=<ERROR DESCRIPTION>
"MACRO CwD2 A,5.C.7D,7
MOV #2.RKMR1(RS)  ;SELECT WD 2

lalal
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P11 12:48

04=JAN=-8 APT PARAMETER BLOCK SEQ 0028
JSR PC,GSTAT
ST CYLDIF ;SEE IF MSG A2=0
BEQ D *BR iF YES
ERROR A :MSG A2 NOT CLEARED C
D: TST CYLADD *SEE IF MSG B2=0
BEQ £ ‘BR IF YES
: ERROR B *MSG B2 NOT CLEARED C
.ENDM  CWD2
LMACRO DRCLR ?A
MOV #CCLR,RKCS1(RS)
MOV SUNIT.RKCS2(R5) :DRIVEW
MOV #CLEAR,HCS1
JSR PC,DOCMD ;D0 DRIVE CLEAR CMD & GET CONTR RDY
ERROR 151 :NO RDY AFTER DRIVE CLEAR CMD
ggn :C.TSTATN STEST FOR ATTN
8. ERROR 154 :ATTN NOT CLEARED AFTER DRIVE CLEAR CMD
.ENDM  DRCLR
LMACRO CALIB ?A
MOV #CCLR,RKCS1(RS)
MOV SUNIT.RKCS2(RS)
MOV #RECAL ,HCS1
JSR PC.DOCMD ;DO RECAL CMD & GET CONTR RDY
ERROR 124 :RDY NOT SET AFTER RECAL CMD

MOV #1,RKMR1 (R5) sSELECT WORD 1
JSR PC,GSTAT
BIT #D.RTZ,HMR2

BNE A
ERROR 214 sRTZ NOT SET DURING RECAL CMD
A: MOV T10,TEMP2 sSETUP TIMEOUT
JSR PC.FATT] sFIND ATTN
ERROR 55 :NO ATTN AFTER RECAL CMD
DRCLR
.ENDM  CALIB

* A=WRHEAD/<CFMT 'WRHEAD>
* USE WRHDR <A>,X  TO OMIT CHECKING A0, BO, A1, B1

"MACRO WRHDR A.C.?D

MOV #<A> ,HCST

JSR PC,DATCMD ;DO DATA X FOR CMD & GET CONTR RDY
ERROR 200 *NO RDY AFTER WRITE HEADER CMD

JSR PC,GSTAT *GET FRESH STATUS

BIT #CERR,HCS1

lalal
-
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CZR6JF .P1 04~JAN-82 12:48 T PARAMETER BLOCK SEQ 0029
1440 BEQ
}221 R ERROR 201 ;CERR AFTER WRITE HEADER CMD
144 JFB
1444 F.EAB 0
1445 CHECK  215,216,217,220,<AFTER WRITE HEADER CMD>,0,0,0
1646 +ENDC
1647
1448 .ENDM  WRHDR
1449

1450 ;

1451 : A=RDHEAD/<CFMT 'RDHEAD>

}22% *USE RDHDR <A>,X TO OMIT CHECKING A0, BO, A1, B1

}2§§ "MACRO RDHDR A,C.?D,7E

1456 MOV #RHTAB,RO

1457 MOV #<A> ,HCST

1458 JSR PC,DATCMD ;DO DATA X FOR CMD & GET CONTR RDY
1459 ERROR 171 :NO RDY AFTER READ HEADER CMD
1460 BIT #CERR,HCS1

1461 BEQ D

1462 ERROR 174 ;CERR AFTER READ HEADER CMD
1463 TYPE  ,MSG26 *ABORTING DATA TESTS TO DO TIMING TESTS
}22? JMP TIMING

1466 D: MOV RKDB(RS),(RO)+ :1°ST WORD FROM SILO TO RHTAS
1467 MOV RKDB(RS) . (RO)+ :2'ND WORD

1468 MOV RKDB(R5).(R0)+ :3'RD WORD

1469

1470

1471 BIT #DLT,RKCS2(RS)

1472 BEQ E

1473 JSR PC,GSTAT

}2;; . ERROR 175 ;:DLT AFTER READ HEADER CMD
1476 JF B8 c

1477 NOP

1478 LENDC

1479

1480 .ENDM  RDHDR

1481

1482

1483 .MACRO HDCHK3 ?A

1484

1485 anuon RDHEAD , X

1486 RHTAB, TOCYL :CHECK WORD 0 ONLY, CYLW

1487 eeo A :BR IF SAME

1488 ERROR 51 *WRONG CYL# ON HEADER

1489 A:

1490

1491 .ENDM  HDCHK3

1498

}2gg =TOCYL/FRCYL , B=HEAD#, C = 0 FOR 22 SECTOR, 1 FOR 20 SECTOR
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CZR6JF.P11  04=JAN-82 12:4 T PARAMETER BLOCK SEQ 0030
;23? LMACRO HDTBL A.B.C
1498 MOV A, CALADD :SETUP
1499 MOV #8,HEAD 270 FILL
1500 MOV #C_FORMAT *HEADER
}ggg JSR PC.FHDTAB :TABLE

A:
.ENDM  QKSEEK

03 LENDM  HDTBL
o8 :
89 SQUICK SEEK.  ENTER WITH CYL# IN RKDC
.MACRO OKSEEK ?A
1 MOV #SEEK ,HCS1
1 JSR PC ,DOCMD ;D0 SEEK CMD & GET CONTR READY
} ERROR 131 :NO RDY AFTER SEEK CMD
1 MOV 750000, TEMP1  ;SETUP TIMEOUT
1 JSR PC,FATT2 SFIND ATTN
} ERROR 132 *NO ATTN AFTER SEEK CMD
1 BIT #CERR,HCS1
1 BEQ A
5 ERROR 210 ;CERR AFTER SEEK CMD
2
2
2
2
2
2

sA=WRDATA/<CFMT !WRDATA>

:C=ADDR TO JMP TO ATTEMPT TO WRITE ON ANOTHER SECTOR

:D=ADDR TO JMP TO BYPASS TEST

sE: IF BLANK WILL CHECK AO, BO, A1 & B1 AT THE END OF WRITING
sE: IF NON BLANK WILL OMIT CHECKING A0 THRU B1

N

i o e e i el i i i o i i e e e i s i b b i b i e e o e b d D i b b b D i b b b
vl v o i v s b i i i i i o i i i i i
= OVRNOWNHWN=OVBNOVNSWN=OVRNOVNS WSOV NOVNSWN—=O

3 .MACRO WDATA A,C.D.E,?F,?G,?H,?]
MOV #<A> HCST
JSR PC,DATCMD :DO DATA X FOR CMD & GET CONTR RDY
ERROR 11 *NO RDY AFTER WRITE DATA CMD
4 JSR PC,GSTAT *GET FRESH STATUS
4 BIT #CERR,HCS1
2 BEQ I :BR IF NO ERRORS
4 BIT #BSE ,HER ;SEE IF BAD SECTOR FLAG
4 BEQ 3 ‘BR IF NO
4 JSR PC, TRUERR *ELSE SEE IF SECTOR LISTED IN BSE TABLE
2 BR H *RETURN HERE IF NO
4 INC SECTOR :RETURN HERE IF YES
5 CMP SECTOR,#10. :ARE 10 CONSEC. SECTORS BAD
5 BNE F *BR IF NO
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CZR6JF.P11  04=JAN-82 12:48 APT PARAMETER BLOCK

1ss§ ERROR 40 ;ABORTING TEST DETECTED 10 BAD SECTORS

}gg‘ JMP D :BYPASS TEST

1555 Fr MOV #CCLR,RKCS1(RS) ;TRY ANOTHER SECTOR

e .

1558 G: ERROR 12 :CERR WITH WRITE DATA CMD

1559 F.EAB g

1560 CHECK  52,23,53,25,<AFTER WRITE DATA CMD>,T.A2,7.82.0

1561 TYPE MS$G72 ;ABORTING BALANCE OF TESTS

1562 JMP $E0P

1222 ?: ERROR 47 ;BAD SECTOR NOT LISTED IN TABLE

1565 JF B8 E

1566 F.EAB 0

1567 CHECK  52,23,53,25,<AFTER WRITE DATA CMD>,T.A2,T.B82.0

1568 .ENDC

1569 .ENDM  WDATA

1570

1571

1572 :

1573 *A=RDDATA/<CFMT 'RDDATA>

}%;g *USE RDATA <A>,X TO OMIT CKWD12

1576 ’

}ggg .MACRO RDATA A,C,?D,?E,?F,26G,7H

1579 MOV #<A> HCST

1580 JSR PC,DATCMD :DO DATA X FOR CMD & GET CONTR RDY

1581 ERROR 13 *NO RDY AFTER READ DATA CMD

1582 JSR PC,GSTAT *GET FRESH STATUS

1583 BIT #CERR,HCS1

1584 BEQ G

1585 BIT #BSE ,HER ;SEE IF BAD SECTOR

1586 BEQ £

}ggg s:non zo :DETECTED BSE IN READ BUT NOT IN WRITE CMD.

1589 D TYPE MSG72 ;ABORTING BALANCE OF TESTS

;ggg JMP $EOP

}ggg £ gg; gocx.uen ;SEE IF DATA CHECK ERROR

1594 ERROR 21 :DATA CHECK ERROR AFTER READ CMD (ECC)

1 5.y

}ggg ERROR 14 ;CERR AFTER READ DATA CMD.

1599 H F.EAB g

}ggg CHECK o4.26.56.so.<msn READ DATA CMD>,T.A2.T.82.0

1602

1603 G:

1604 F C

1605 F.EAB g

}606 CHECK  54,26.56.30,<AFTER READ DATA CMD>.T.A2.T.82.0

2

-ENDC

SEQ 0031
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UNIBUS RK6 DR=3 MACY11 30(1046) 04~-JAN-82 13:06 PAGE 33
P11 04=JAN-82 12:48 APT PARAMETER BLOCK SEQ 0032

.ENDM  RDATA

*A=WRTCHK/<CFMT 'WRTCHK>
:c=1s FOR STD eangn MSG
:€=134/135/136/137 FOR ERROR MSG USED IN °*SBOUND® ROUTINE
USE~ WRCHK <A>,C,X TO OMIT CKWD12
LMACRO WRCHK A.C.D,?E.7F
MOV #<A> HCST

JSR PC,DATCMD :DO DATA X FOR CMD & GET CONTR RDY
ERROR 15 :NO RDY AFTER WRITE CHECK CMD
JSR PC,GSTAT *GET FRESH STATUS
géz gcsnn.ucs1
Sé; guce.ucsz ;SEE IF WRITE CHECK ERROR
MOV RKDB(RS) ,WD1  ;ACTUAL WORD FOR PRINTOUT
ERROR *WCE AFTER WRITE CMD
BR F
E: Enggg 52 :CERR AFTER WRITE CHECK CMD
CHECK 57.31,60,32,<AFTER WRITE CHECK CMD>,T.A2,T.82.0
TYPE  ,MSG72 ;ABORTING BALANCE OF TESTS
JMP ENDRV
F:
JIF D
F.EM o
- CHECK  57.31,60,32,<AFTER WRITE CHECK CMD>,T.A2,T.B2.0
.ENDM  WRCHK

sMACRO_TO TEST THAT WRITE CHECK OCCURRED AT SECTOR BOUNDRY
;ABB=134,135 FOR WRITE PROTECT SW TEST

;ALB=136,137 FOR AC LOW TEST PART 2

:C=JUMP ADDR TO REPEAT TEST

\MACRO SBOUND A.B,C,?D,?E,?F,?G,7H,?1,2J,7K

JSR PC.SUBCLR
ERROR 24 sCERR AFTER SCLR
TST $TMP2 sSEE _IF TRK/SECTOR 0

BEQ K *REPEAT,NO NEW DATA XFER TOOK PLACE
CMP STMP2, #1023 *SEE IF TRK 2,SECTOR 1

BEQ K *REPEAT,NO OLD DATA TO CHECK AGAINST

BIT #81T0,$THP

BNE b :BR IF WRITING 1'S WHEN WLE OCCURRED

ggv gDATA1.RKBA(RS) SWRITING 0°'S:WLE SECTOR SHOULD HAVE ALL 1°S
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T PARAMETER BLOCK

JMP c
D MOV #DATAQ,RKBA(RS) ;WRITING 1'S:WLE SECTOR SHOULD HAVE ALL 0°S
£ BIS g RKCS2 (RS)

MOV #=2 § RKWC (RS)

MOV srnp ﬁon(RS) ;REFRESH RKDA

MOV g :EXPECTED WORD FOR TRUERR TYPEOUT

MOV TOCYL nxoc(a )

WRCHK  WRTCHK,A,X

NOP

NOP

CMP $TMP2,#400 ; SEE xr WRL AT TRK 1, SECTOR 0

BNE F :BR IF NO

ggv zz1..non(as> ELSE SECTOR BEFORE WRL IS TRK 0, SEC 21
F CMP $TMP2, #1000 :SEE IF WRL AT TRK 2,SECTOR 0

BNE G *BR IF NO

ggv z«zs.non¢a5) :ELSE SECTOR BEFORE WRL IS TRK 1, SEC 21

DEC $TMP2 :GET SECTOR BEFORE WRL

MOV $TMP2 , RKDA (RS)

MOV RKDA(RS) ,$TMP3 ;FOR ERROR PRINTOUT

BIT asxro.stnp1

BNE :BR IF WRITING 1'S WHEN WLE OCCURRED

ggv SDATAO.RKBA(RS) *WRITING 0°S:WLE SECTOR =1 SHOULD HAVE ALL 0'S
I MOV #DATA1,RKBA(RS) ;WRITING 1°S:WLE SECTOR =1 SHOULD HAVE ALL 1'S
J BIS #BA] ,RKCS2(RS)

MOV #-256. nxuc<ns>

MOV aRKBA (RS) ;EXPECTED WORD FOR TRUERR TYPEOUT

MOV TOCYL, axoctns>

WRCHK  WRTCHK,B,X
.ENDM  SBOUND

SQUICK START SPINDLE

"MACRO OKSRT

JSR
ERROR

BIT
BNE
TYPE
MOV
JSR
ERROR

MOV

A
PC,SUBCLR

2% :CERR AFTER SCLR

:o.spxu.unnz gselxr ggxnoLs ALREADY ON

,MSG29 :PLEASE WAIT, HEADS BEING LOADED
#SRTSPL ,HCS1

PC ,DOCMD ;DO START SPINDLE CMD & GET CONTR RDY
145 :CONTR RDY NOT SET AFTER CMD

7100, TEMP2

SEQ 0033

~™
P
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CZR6JF.P11  04=JAN-82 12:48 APT PARAMETER BLOCK SEQ 0034
1720 JSR PC.FATT1 :FIND ATTN
};21 ERROR 144 :NO ATTN AFTER CMD
17%% CLR UNLD
1724 A:
1725 .ENDM  QKSRT
1726
1727 -
};zg *ROUTINE TO ISSUE PACK COMMAND
17§o .MACRO QKPACK ?A
1731 MOV #CCLR,RKCS1(RS)
1732 MOV SUNIT.RKCS2(R5) :DRIVE #
1733 MOV #PACK ,HCST
1734 JSR PC.DOCMD ;D0 PACK CMD & GET CONTR RDY
};gg ERROR 116 :CONTR NOT RDY
1737 BIT #D.VV,HMR2
1738 BNE A
1;{3 ; ERROR 27 :VOLUME VALID NOT SET AFTER PACK CMD
1741 .ENDM  QKPACK
1742
1743 3
1744 *QUICK UNLOAD
1745 3
1746 "MACRO QKUNLD
1747
1748 JSR PC,SUBCLR
};gg ERROR 24 :CERR AFTER SCLR
1751 MOV #UNLOAD ,HCS1
1752 JSR PC,DOCMD ;DO UNLOAD CMD & GET CONTR READY
1753 ERROR 17 :NO RDY AFTER UNLD CMD
1754 JSR PC,TSTATN
1755 ERROR 20 :NO ATTN AFTER UNLOAD CMD
1756 .ENDM  QKUNLD
1757
1758
1759
1760 NLIST MD
1761
1762

lalnl
~d o
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12:48 COMMON TAGS

.SBTTL COMMON TAGS

SRR RRAAAARAAAAAANA R RO AANAARAE AR AAR AR AA AN AARAS AR E

tTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
;*USED IN THE PROGRAM,

.=1100
$CMTAG: WORD 0 2:START OF COMMON TAGS
$TSTNM: BYTE O :2sCONTAINS THE TEST NUMBER
SERFLG: .BYTE 0 s sCONTAINS ERROR FLAG
S$ICNT: .WORD O s CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD O ssCONTAINS SCOPE LOOP ADDRESS
SLPERR: .WORD O ssCONTAINS SCOPE RETURN FOR ERRORS
$ERTTL: .WORD O 2;CONTAINS TOTAL ERRORS DETECTED
SITEMB: .BYTE 0 2 2CONTAINS ITEM CCNTROL BYTE
SERMAX: .BYTE 1 2;CONTAINS MAX. ERRORS PER TEST
SERRPC: .WORD O ssCONTAINS PC OF LAST ERROR INSTRUCUW
$SGDADR: .WORD O 2 sCONTAINS ADDRESS OF °*GOOD® DAT.
$B8DADR: .WORD O : sCONTAINS Anoaess OF *BAD' DATA
$GDDAT: .WORD O ..CMTAINS 'GOOD' DATA
$BDDAT: .WORD O sCONTAINS °"BAD' DATA

ﬁg 8 ..RESERVED--NOT TO BE USED
SAUTOB: .BYTE 0 22AUTOMATIC MODE INDICATOR
$INTAG: ms 8 2 2 INTERRUPT MODE INDICATOR
SWR: .WORD DSWR s sADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP 2 :ADDRESS OF DISPLAY REGISTER
$TKS: 177560 s:TTY KBD STAT
$TKB: 177562 ::TTY KBD BUFF E
$TPS: 177564 :TTY PRINTER STATUS REG. ADDRESS
$TPB: 177566 ;;m PRINTER BUFFER REG. ADDRESS
$NULL: .BYTE 0 2sCONTAINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 ..CCNTAINS # OF FILLER CHARAC.IERS REOUIRED
$FILLC: .BYTE 12 i NSERT FILL CHARS. AFTER A ‘LINE_FEED
$TPFLG: .BYTE 0 :"'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
$TMPO: .WORD O .:USER DEF INED
$TMP1: .WORD O 2 sUSER DEF INED
$TMP2: .WORD O :;USER DEF INED
$TMP3: .WORD O ..l.l R DEF INED
$TMPG: .WORD O USER DEF INED
$TMPS: .WORD O ..USER DEF INED
$TIMES: 0 NUMBER OF ITERATIONS
SESCAPE:0 ESCAPE ON ERROR ADDRESS
$BELL: .ASCIZ <207><377><377> ..cooe FOR BELL
$QUES: .ASCII I STION MARK
$CRLF: .ASCII <1S> ..CARRJAGE RETURN
SLF: ASCIZ <12 s:LINE FEED

AR AR AN AAAAAA AN AR E AN AAAAAA AN AR AAEAAN AR RARONAINRY

.SBTTL APT MAILBOX-ETABLE

éttttttttttttttttttttttttttttttttttttttﬁtttttttttttttttt'ttttt't
VEN

$MAJL : sAPT MAILBOX

ﬂSGTY .WORD  AMSGTY ..HESSAGE TYPE CODE

(sln)
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11 04=JAN=82 12:48 T MAILBOX-ETABLE SEQ 0036
001212 000000 SFATAL: .WORD AFATAL ;::FATAL ERROR NUMBER :
001214 000000 STESTN: .WORD ATESTN ::TEST NUMBER
001216 000000 SPASS: .WORD APASS  ::PASS COUNT
881 20 000900 $SDEVCT: .WORD ADEVCT ::DEVICE COUNT
1222 000000 SUNIT: .WORD AUNIT  ::1/0 UNIT NUMBER
001226 000000 $SMSGAD: .WORD AMSGAD ::MESSAGE ADDRESS
001226 000000 $SMSGLG: .WORD AMSGLG ::MESSAGE LENGTH
0012 SETABLE: ::APT ENVIRONMENT TABLE
0012 000 SENV: .BYTE AENV  ::ENVIRONMENT BYTE
001231 000 SENVM: _.BYTE AENVM  ;:ENVIRONMENT MODE BITS
001232 000000 $SWREG: .WORD ASWREG ::APT SWITCM REGISTER
001234 000000 SUSWR: .WORD AUSWR ::USER SWITCHES
001236 000000 $CPUOP: .WORD ACPUOP ::CPU TYPE,OPTIONS
i BITS 15=11=CPU TYPE
i 11/704=01,11/05=02,11/20=03,11/40=04,11/45=05
w 11/70=06.PDa=07,0=10
i BIT 10=REAL TIME CLOCK
i BIT 9=FLOATING POINT PROCESSOR
x : BIT 8=MEMORY MANAGEMENT
001240 000 $MAMS1: _BYTE AMAMS1 ;:HIGH ADDRESS,.M.S. BYTE
001241 000 $MTYP1: .BYTE AMTYP1 ;:MEM. TYPE .BLK#1
% MEM.TYPE BYFE == (HIGH BYTE)
i 900 NSEC CORE=001
i 300 NSEC BIPOLAR=002
‘% 500 NSEC M0S=003
001242 000000 $MADR1: .WORD AMADR1 ::;HIGH ADDRESS,BLKA
S MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ‘‘TYPE'* ABOVE
001244 000 $MAMS2: .BYTE AMAMS2 ;:MIGH ADDRESS.M.S. BYTE
001245 000 SMTYP2: .BYTE AMTYP? ::MEM.TYPE,BLKA?
001246 000000 smag: LWORD AMADR? ::MEM.LAST ADDRESS,BLK#2
001250 000 SMAMSS: .BYTE AMAMSS ;:MIGHM ADDRESS,M.S.BYTE
001251 000 SMTYP3: .BYTE AMTYP3 ::MEM.TYPE,BLKA3
001252 000000 SMADR3: .WORD AMADR3 ;;MEM.LAST ADDRESS,BLKA3
001254 000 SMAMSL: .BYTE AMAMSGL ::MIGH ADDRESS,M.S.BYTE
001255 000 SMTYP4: .BYTE AMTYP4 ::MEM.TYPE ,BLK#4
001256 000000 SMADRG: .WORD AMADRG : :MEM.LAST ADDRESS,BLK#4
001260 000000 SVECT1: .WORD AVECT1 ::INTERRUPT VECTOR#1,BUS PRIORITY#1
001262 000000 SVECT2: .WORD AVECT2 ::INTERRUPT VECTOR#28US PRIORITYA?2
001264 177440 $SBASE: .WORD ABASE ::BASE ADDRESS OF EQUIPMENT UNDER TEST
001266 000000 SDEVM: .WORD ADEVM ::DEVICE MAP
001270 000000 $CDW1: .WORD ACDW1  ::CONTROLLER DESCRIPTION WORDA1
001272 000000 scogs -WORD Acogs :;CONTROLLER DESCRIPTION WORDA2
001274 000000 $OD .WORD  ADD ::DEVICE DESCRIPTOR WORDA0
001276 000000 $DDW1: .WORD ADDW1  ;:DEVICE DESCRIPTOR WORDA1
001 000000 $DDW2: .WORD ADDW2 ;:DEVICE DESCRIPTOR WORDA
001302 000000 $ODW3: .WORD ADDW3  ;:DEVICE DESCRIPTOR WORDA
001304 000000 $ODW4: .WORD ADDWe ;:DEVICE DESCRIPTOR WORDA%
oouos 000000 $DDWS: .WORD ADDWS ;;DEVICE DESCRIPTOR WORDA'S
001310 000000 $DD .WORD ADD ::DEVICE DESCRIPTOR WOR
001312 000000 $DDW7: .WORD ADDW?  ;:DEVICE DESCRIPTOR WORDA
001314 000000 $DDW8: .WORD ADD ::DEVICE DESCRIPTOR uong‘s
001316 000000 .WORD ADDW9 ;:DEVICE DESCRIPTOR WOR
001320 000000 $ODW10: .WORD ADDWIO ;:;DEVICE DESCRIPTOR WORDA10
001322 000000 $ODW11: .WORD ADDWI1 ;:;DEVICE DESCRIPTOR WORD#11
oolsga 000000 $DDW12: .WORD ADDW12 ::DEVICE DESCRIPTOR WORDA1
001326 000000 $ODW13: .WORD ADDWI3 ;;DEVICE DESCRIPTOR WORDA1

lalin
-
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CZR6JF .P11 04-JAN-82 12:48 APT MAILBOX-ETABL

1875 001§3g 000000 $DDW14: .WORD  ADDW14
}g; 001332 000000 $DDW15: .WORD  ADDW15
1878

}8807? 001334 SETEND:

1881 177440 ABASE= 177440
1882 0013;’6- 000210 RKVEC: 21g
1883 0013 000240 RKPRI: PR
1884 001340 1 7%540 PKS : 1 75540
1885 001342 172542 PKSB: 172542
1886 001 gzlo 172544 PKRB: 1 7;5“
}gg 001346 177546 LKS: 177546
1889 001350 000100 LCVEC: 100
}gg? 001352 000104 PCVEC: 104
1892 000114 MEMVEC= 114
}9‘3‘3 172100 MEMBAS= 172100
}ggz 001354 000000 - TRAPPC: 0
1897 001356 000000 PARAM: 0
}ggs 1360 000000 FTITLE: O
138(1) 001362 000000 DRVPTR: 0
1902

1903 000040 SPBAR= 40
1904 001364 000000 FRCYL: O
1905 001366 000000 TocvyL: 0
1906 001370 000000 ccvL: 0
1907 001372 000000 PCYL: 0
1908 001374 000000 CALDIF: 0
1909 001376 000000 CYLDIF: 0
1910 001400 000000 CYLADD: 0

;g}I 001402 000000 CALADD: 0
}g}% 001404 000074 HZ: 60.
}8}2 001406 000000 COUNT: 0
1917 001410 000000 SEC: 0

1918 1412 000000 TIMUP: 0
1919 1414 000000 SECNT: 0
1920 001413 000000 PSEC: 0

1921 0014 000000 ESEC: 0
}g%g 001422 000000 SECTOR: 0

1926 001424 12 710: 10.
1925 001426 9.88?“ 7100 100.
1926 0014 01 1?10 75000: 5000.
1927 001432 141520 TS : 50000.
1928

19%3

1930 001434 000000 Wwh1 0

SEQ 0037

ssDEVICE DESCRIPTOR WORD#14
ssDEVICE DESCRIPTOR WORD#15

sDEFAULT BUSS ADDRESS
.:g'E';AUH'CWTROLLER INTERRUPT VECTOR

sPRIOR

sP=CLOCK STATUS REG
sP=CLOCK SET BUFFER
sP=CLOCK READ BUFFER
sL=CLOCK STATUS REG.

sL=CLOCK INTERRUPT VECTOR
sP=CLOCK INTERRUPT VECTOR.

sMEMORY PARITY VECTOR
sMEMORY PARITY OPTION CSR START ADDR

;PC FOR MEMORY PARITY ERROR TRAP

:1 FOR 220 START, NO DEFAULT
;FLAG FOR PRINTING OUT 1ST PROGRAM TITLE

sCONTAINS THE POINTER TO THE DRIVE FLAG
: (DRIVO=-DRIV?) OF THE DRIVE TO BE CHECKED NEXT.

;SPACE BAR
*FROM CYLINDER

‘70 CYLINDER

*CURRENT CYL, USED IN N SQUARE TEST
*PREV CYL., USED IN N SQUARE TEST
:CALC CYL DIFF USED IN N SQUARE TEST
:CYL DIFF, RIGHT JUSTIFIED FROM RKMR3
:CYL ADDR. RIGHT JUSTIFIED FROM RKMR3
:CYL ADDR USED IN FHDTAB ROUTINE

;60 FOR 60 CPS

- 250 FOR 50

PS
:LOADED TO SO OR 60 TO COUNT TO 1 SEC
sOR ANY OTHER NUMBER TO COUNT OFF FRACTIONAL SECOND
sSECOND COUNTER
;FLAG TO INDICATE TIME IS uLP
;SECTOR COUNT

s SEC

;PREVIOUS SECTOR

;EXPECTED SECTOR

sSECTOR COUNT, RIGHT JUSTIFIED FROM RKMR3

sTIMEOUT CONSTANTS

sACTUAL HEADER/DATA WORD
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1931 001436 000000

19
}g 001440 000000
1935
1936 001442 000000
1937 001444 000000
1938 001446 000000
1939 001450 000000
19640 001452 000000
1961 001454 000000
194;
1943 001456
1964 001460 05252
1945 001462 177777
19646 001464 133467
}&z 001466 070627
1949 001470 000000
‘%355(‘) 001472 000000
195% 001474 000000
1953 001476 000000
1954 001500 000000
1955 001502 000000
}gssg 001504 000000
1958 001506 000102
1959 001712 000102
}g(‘) 002116 000102
1%% 002322 000400
1963 003322 000400
}?’gfso 322 000400
}?’gg 005322 000000
}ggs 005324 000000
1970 005326 000000
197,
1978
1974
1975
197
197
1978 5330 001 005 004
979 005333 010 02 040
005336 100 200

SRREI2E

M
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APT MAILBOX-ETABL
whe: 0
OFFERR: 0

HEAD :
HEADA

0

0

0
FOWT: 0
FMT1: 0
WDCNT: O
DATAD: 0
DATAO1: §
DATA1: 177777
DPAT1: 133467
DPAT2: 70627

WORD :
HDWD :

0

0
BSERR: 0
LIMERR: 0
0

0

0

525

MDSERR :
BYPCERR:
CHKFLG:

HDTAB: .BLKW 66.
RHTAB: .BLKW 66.
SRTTAB: .BLKW 66.

BSE22H: .BLKW 256.
BSE22S: .BLKW 256.
RDTAB: .BLKW 256.

UNLD: O
BADHDR: 0
HPEND: O

ATTN:  .BYTE 1,2,4,10,20,40,100,200

.EVEN

*THE FOLLOWING ARE HOLDING ?gc

. THEY ARE LOADED AFTER RD

;EXPECTED DATA WORD
sSET WHEN WRITE CHECK ERROR ON OFFSET

sHEAD NUMBER

:HEAD # FROM M.B3, RT. JUSTIFIED
gﬂlf TEDTHE?I FOR FORMATTER ROUTINE
;SHIFTED FORMAT FOR FORMATTER ROUTINE
sWORD COUNT

sALL 0°'S
;0101 PATT
JALL 1°'S

sHEADER/DATA WORD
¢HEADER WORD FROM RKDB

s CANNOT READ BSE leO WHEN SET
:LIMIT DETECT ERROR LAG

:MULT DRIVE SEL ERROR FLAG

sSET TO 1 TO BYPASS CKCERR IN °'GSTAT1'
:WORDS TO BE TESTED

s CALCULATED HEADER WORD TABLE
cFILLED AFTER READ HEADER CMD
:ABOVE RHTAB SORTED STARTING FORM
s SECTOR 0 BY SORT ROUTINE
:22 SECTOR HARDWARE BSE INFO.

:22 SECTOR SOFTWARE BSE INFO.
;FILLED AFTER READ DATA CMD

;SET TO O IF HEADS ARE LOADED

SET TO 1 IF HEADS UNLOADED
TT00IF FMTTING 0K

SET TO 1 IF FORMATTING ALTERED

:SET TO O IF HALT NOT PENDING

:SET TO 1 IF HALT PENDING

;THE ABOVE 3 FLAGS ARE USED

:BY 'STOP® ROUTINE TO BRING

sTHE CPU TO A VALID MALT.

;ATN 0-7 RESP.

STERS THE RK611 REGISTERS
EC’ NE.

ISTERS FOR
REC'D FROM WRDY ROUTI

SEQ 0038
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CZR6JF.P11  04=J 12:48 MA]LBOX~-ETABLE SEQ 0039
1987 005 000000 HCS1: sHOLD RKCS1
1988 %s 888833 HCS2: *HOLD RKCS2
1989 005 HWC : *HOLD RKWC
1990 005 000000 HBA: :ETC.
1991 005350 000000 HDA: 8
199; 005352 HDS
1993 005354 HER 0
1996 005356 HASOF: 0
1995 005 000000 HDC 3
1996 005 000000 HDB
1996 003366 000000 A
1999 003378 000000 A
2000 005372 000000 HPOS: O
%1 005374 000000 HPAT: 0
zoo% 005376 000000 TEMP1: 0 : TEMPORARY STORAGE .
2004 005400 000000 TEMP2: 0
2005 005402 000000 TEMP3: 0
2006 005404 000000 TEMP,G: 0
2007 005406 TEWPS: 0
2009201 4 *THE FOLLOWING ARE HOLDING REGISTERS FOR MSGA(0=3) & MSGB(0-3).
2011 005410 000000 H.A0: 0
2o1§ 005412 000000 H.BO: 0
2013 005414 000000 H.A1: 0
2014 005416 000000 H.B1: 0
2015 005420 000000 H.A2: 0
2016 005422 000000 H.B2: 0
2017 005424 000000 u.ag: 0
gg}g 005426 000000 H.B3: 0
22859 *THE FOLLOWING ARE 'EXPECTED' REGISTER FOR THE ABOVE.
2022 005430 000000 E.A0: O
2023 005432 000000 E.BO: 0
24 005434 000000 E.A1: 0
2025 005436 000000 E.B1: 0
2026 005440 000000 E.A2: 0
2027 005442 000000 e.eg: 0
2028 005444 000000 E.A3: 0
58233 005446 000000 E.B3: 0
Sgglz *THE FOLLOWING ARE IDENTIFIERS FOR DRIVE MSG WORDS TO BE TESTED.
2033 000001 T.A2=BIT0 :TEST MSG A2 IF SET
2034 000002 ; r B2=BIT1
2035 000004 T.83=BIT2
2033 -
§8§$ ::ALI. THE FLAGS BELOW ARE CLEARED INITIALLY BY THE CLRFLG ROUTINE.
2040 s .
2041 005450 000000 DDUMP: 0 :FLAG = SET WHEN IN DDP DUMP MODE

2042 005452 000000 DDPCH: 0 sFLAG = SET WHEN IN DDP CHAIN MODE

(alal
N~




UNIBUS RK6 DR=3 MACY11 30(1046) Olo"JAN-IZ 13:06 PAGE 41
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5456 00000C ACT11: FLAG = SET WHEN IN ACT11 MODE OF OPERATION
5456 000000 :FLAG = SET WHEN PROGRAM LOADED BY PAPER TAPE
3488 000001 DRIVS: SCONTAINS THE NUMBER OF DRIVES PRESENT

sTHE FLAGS BELOW ARE SET TO 1 TO INDICATE THAT A PARTICULAR DRIVE
;1S PRESENT AND IS TO BE TESTED.

(als
gg
"

uuum§§§§§§§

M) = OO0 VSN
VA A
D~
NSER
N

888888 DRIVO: sFLAG SET T? 1 WHEN DRIVE 0 PRESENT
DRIVI: sFOR DRIVE
i DRIVZ: sFOR DRIVE ;
wé DRIVS: sFOR DRIVE
54 00547 DRIVS: :FOR DRIVE &
5SS 005474 000000 DRIVS: sFOR DRIVE 5
S? 005476 000000 DRIVG: sFOR DRIVE 9
28 005500 000000 DRIV7: 0 sFOR DRIVE
%859 005502 000000 LCLKF: 0 s:L=CLOCK FLAG PRESENT FLAG
005504 000000 PCLXKF: 0 sP=CLOCK FLAG PRESENT FLAG
2061 005506 000000 pOTIM: O sSET IF EITHER CLOCK PRESENT FOR TIMING TESTS.
2062 005510 000000 SIZFLG: 0 sSET IF DEFAULT DO SIZING IN TEST 1

lale
~N~
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CZR6JF .P11 04-JAN-8 ERROR POINTER TABLE SEQ 0041
3 .SBTTL ERROR POINTER TABLE
065 s*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
tTHE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
06 *LOCATION SIIEHB. THIS NUMBER INDICATES WMICH ITEM IN THE TABLE IS PERTINENT.
'NOTEl IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC

2073 *NOTEZ EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
2071 o EM 2;POINTS TO THE ERROR MESSAGE

207§ o DH ::sPOINTS TO THE DATA HEADER

207 i DT :2POI<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>