


CIZRJLAD RPO7 FCTINL TEST MACRO v04.00 1=JAN-B3 11:06:45 PAGE 2
USER DOCUMENTATION

IDENTIFICATION

PRODUCT CODE:  AC=F958A-M(

PRODUCT NAME: CZRJLAO RPO7 FCTNL TEST
PRODUCT DATE:  JANUARY 1, 1983
MAINTAINER: CX DIAGNOSTIC ENGINEERING
AUTHOR: MIKE LEAVITY

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
RESPONSIRILITY FOR ANY ERRORS THAT MAY APPEAR [N THIS DOCUMENT.

NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY Of
SOF TWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS
AFFILIATED COMPANIES.

COPYRIGHT (() 1983 BY DIGITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE

SEQ 0001

us



CZRJLAD RPO7 FCINL TEST MACRO v04.00 1-JAN-B3 11:06:45 PAGE 3
USER DOCUMENTATION

REM 3
TABLE OF CONTENTS

1.0 GENERAL INFORMAT]ION

1.1 PROGRAM ABSTRACT
; SYSTEM REQUIREMENTS
RELATED DOCUMENTS AND STANDARDS
“ DIAGNOSTIC WIERARCHY PREREQUISITES
5 ASSUMPT JONS

2.0 OPERATING INSTRUCTIONS

» COMMAND S

.; SWITCHES

. FLAGS

.4 HARDWARE QUESTIONS

od SOF TWARE QUESTIONS

.6 EXTENDED P=-TABLE DIALOGUE
2.7 QUICK STARTUP PROCEDURE

3.0 ERROR INFORMATION
4.0 PERFORMANCE AND PROGRESS REPOR1S
5.0 TEST SUMMARIES

1.
1.
1.
1.

SEQ 0002

€1
us



CIRJLAD RPO7 FCINL TEST MACRO v04.00 1=JAN-B3 11:06:45 PAGE &

USER DOCUMENTATION

1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

THE RPO7 FUNCTIONAL DRIVE TEST CONTAINS A SERIES OF TESTS THAT WwiLL
VERIFY THAT THE DISK IS CAPABLE OF PERFORMING SEEKS, THAT THE SEEKS
AND ACCESS TIMES ARF WITHIN TOLERANCE, TWAT TWME ADDRESSING CIRCUITRY
OPERATE‘ PROPERLY, AND THAT WRITE AND READ DATA CAPABILITIES ARE
FUNCTIONAL.

THIS DIAGNOSTIC WAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC
RUNTIME SERVICES SOFTWARE (SUPERVISOR). THESE SERVICES PROVIDE

THE INTERFA GE TO THE OPERATOR AND TO THE SOF TWARE ENVIRONMENT,

THIS PROGPAM CAN BE USED WITH XXDP+, ACT, APT, SLIDE AND PAPER
TAPE. FOR A COMPLETE DESCRIPTION OF THE RUNTIME SERVI(ES. REFER

TO THE XXDP+ USER'S MANUAL., THERE IS A BRIEF DESCRIPTION OF

THE RUNTIME SERVICES IN SECTION 2 OF THIS DOCUMENT.

1.2 SYSTEM REQUIREMENTS
THIS PROGRAM WILL REQUIRE THE FOLLOWING SYSTEM WARDWARE :

1. AN XXDP+ LOAD MEDIUM
;. A CONSOLE KEYBOARD/PRINTER
. 28K WORDS OF MAIN MEMORY

&. A PDP=11 PROCESSOR WHICH HAS THE THROUGHPUT CAPABILITY
EQUAL TO AT LEAST 2.2 MBYTES/SEC FOR OPERATION IN NON-
INTERLEAVED MODE OR 1.3 MBYTES/SECOND FOR OPERATION IN
INTERLEAVED MODE.

5. ONE RH7C OR RH11 CONTROLLER

6. A PROGRAMMABLE (LOCK (Kwi1=-P)

1.3 RELATED DOCUMENTS AND STANDARDS

XXDP+ USER'S MANUAL (CHOUS)

RPO7 PURCHASE SPECIFICATIONS (A-PS=-3015478-0-0)
1.4 DIAGNOSTIC HIERARCY PREREQUISITES

RPO7 FRONT END DIAGNOSTIC,

RPO7 PDP11 FORMATTER.

1.5 RESTRICTIONS

THIS PROGRAM WILL NOT BE ABLE TO RUN ANY OF THE AVAILABLE RPO7
RESIDENT MICRODIAGNOSTICS.

THIS PROGRAM WILL NOT RUN ON LSI=11 CPU'S.

THE COMMANDS: NOP, DIAGNOSTIC, FORMAT TRACK, AND READ/WRITE TRACK
DESCRIPTOR ARE NOT USED.

SEQ 0003
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F A kW11=P SYSTEM CLOCK IS NOT INSTALLED ON THE SYSTEM, THE TIMING
ESTS WILL NOT BE EXECUTED.

THE PROGRAM DCES NOT PROVIDE MODULE CALLOUT [N THE ERROR PRINTOUT.

2.0 OPERATING INSTRUCTIONS

THIS SECTION CONTAINS A BRIEF DESC Rl TION OF THE RUNTIME SERVICES.
FOR DETAILED INFORMATION, REFER TO THE XXDP+ USER'S MANUAL (CHQUS).

2.1 COMMAILDS

THERE ARE ELEVEN LEGAL COMMANDS FOR THE DIAGNOSTIC RUNTIME SERVICES
(SUPERVISOR), THIS SECTION LISTS THE COMMANDS AND GIVES A VERY
BRIEF DESCRIPTION OF THEM. HE XXDP+ USER'S MANUAL HAS MORE DETAILS.
COMMAND EFFECT
START START THE DIAGNDSTIC FROM AN INITIAL STATE
RESTART START THE DIAGNOSTIC WITHOUT lNlTlALlZl
CONT INUE CONTINUE AT TEST THAT WAS INTERRUPTED (AFTER *()
PROCEED CONTINUE FROM AN ERROR MALT
ExIT RETURN TO XXDP+ MONITOR (XXDP+ OPERATION ONLY:)
ADD ACTIVATE A UNIT FOR TESTING (ALL UNITS ARE
CONSIDERED TO BE ACTIVE AT START TIME
DROP DEACTIVATE A UNIT
PRINT PRINT STATIST lCAL INFORMATION (IF IMPLEMENTED
BY THE DIAGNOSTIC = SECTLON 4.0)
DISPLAY TYPE A LIST ALL DEVICE INFORMATION
FLAGS TYPE THE ST OF ALL FLAGS (SE SECTION 2.3)
IFLAGS CLEAR ALL F (SEE SECTION 2.3)

Of
ATE O
LAGS
A COMMAND CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS. SO
YOU MAY, FOR EXAMPLE, TYPE ''STA' INSTEAD OF “'START"',

2.2 SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TO PODIFY SUPERVISOR OPERATION.
THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS. ALL OF THE LEGAL
SWITCHES ARE TABULATED BELOW WITH A BRIEF DESCRIPTION OF EACH,

IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER |S DESIGNATED BY “DDDDD'.

SWITCH EFFECT

JTESTS:LIST EXECUTE ONLY THOSE TESTS SPECIFIED IN
THE LIST. LIST IS A STRING OF tgsr
NUMBERS, FOR EXAMPLE - /TESTS:1:5:7-10,
THIS LIST WILL CAUSE TESTS 1,5.7.8.9.10 T0
BE RUN. ALL OTHER TESTS WiLL NOT BE RUN.
/PASS : DDDDD EXECUTE DDDDD PASSES (DDDDD = 1 TO 64000)
JFLAGS :FLGS ?stséggféalsosrLacs. FLAGS ARE DESCRIBED
/EOP:DDDDD REPORT END OF PASS MESSAGE AFTER EVERY
DDDDD PASSES ONLY. (DDDDD = 1 TO 64000)
JUNITS:LIST TES1/ADD/DROP ONLY THOSE UNITS SPECIFIED

SEQ 0004
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IN THE LIST, % ST EXAMPLE = /UNITS:0:5: 10012
USE UNITS 0,5,10,11,12 (UNIT NUMBERS = 0-63)

EXAMPLE OF SWITCHM USAGE:
START/TESTS:1-5/PASS:1000/E0P:100

THE EFFECT OF THIS COMMAND UILL ae 1) TESTS 1 THROUGH S WILL BE
EXECUTEC, 2) ALL UNITS WILL TESTED 1000 TIMES AND 3) THE END OF
PASS MESSAGES WILL BE PR]NTED AFTER EACH 100 PASSES ONLY. A
SWITCH CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS. YOU MAY,
FOR EXAMPLE, TYPE '‘/TES:1=5"" INSTEAD OF "‘/TESTS:1=5",
BELOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED BY EACH
COMMAND .
TESTS PASS  FLAGS EOP UNITS
START ¥ X ¥ X ¥
RESTART X X ¥ X X
CONT INUE X ¥ X
PROCEED X
DROP B
ADD X
PRINT
DISPLAY X
FLAGS
IFLAGS
EXIT
2.3 FLAGS

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH AS
LOOPING ON ERROR. ALL FLAGS ARE CLEARED AT STARTUP AND REMAIN
CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCM. FLAGS

ARE ALSO CLEARED AFTER A START COMMAND UNLESS SET USING THE

FLAG SWITCH. THE 2FLAGS COMMAND MAY ALSO BE USED TO CLEAR

ALL FLAGS. WITH THE EXCEPTION OF THE START AND ZFLAGS COMMANDS,
NO COMMANDS AFFECT THE STATE OF THE FLAGS; THEY REMAIN SET OR
CLEARED AS SPECIFIED BY THE LAST FLAG SWITCH.

FLAG EFFECT

HOE HALT ON ERROR = CONTROL IS RETURNED 10
RUNTIME SERVICES COMMAND MODE

LOE LCOP ON ERROR

IER* INHIBIT ALL ERROR REPORTS

IBR+ INHIBIT ALL ERROR REPORTS EXCEPT
FIRST LEVEL (FIRST LEVEL CONTAINS
ERROR TYPE, NUMBER, PC, TEST AND UNIT)

IXRe# INHIBIT EXTENDED ERROR REPORTS (THOSE
CALLED BY PRINTX MACRO'S)

PRI DIRECT MESSAGES 10 LINE PRINTER

PNT ?Rth.tESI uunsea AS TEST EXECUTES

BOE 'BELL'* ON ERRN

UAM UNATTENDED noue (NO MANUAL INTERVENTION)
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ISR INHIBIT STATIS?ICAE REPORTS (DOES NOT
APPLY TO DIAGNOS1I S WHICH DO NOT SUPPORT
STATISTICAL REPORT] G)

IDR INHIBIT PROGRAM DROPPING OF UNITS

cgg EXECUTE Ag;ObROP CODE

EVL EXECUTE EVALUATION (ON DIAGNOSTICS WHICH

HAVE EVALUATION SUPPORT)
* ERROR MESSAGES ARE DESCRIBED IN SECTION 3.1

SEE THE XXDP+ USER'S MANUAL FOR MORE DETAILS ou FLAGS. YOU MAY
SPECIFY MORE THAN ONE FLAG WITH THE FLAG SWITCH. FOR EXAMPLE,
TO CAUSE THE PROGRAM TO LOOP ON ERROR, INWIBIT ERROR REPORTS
AND TYPE A "BELL'' ON ERROR, YOU MAY u§e THE FOLLOWING STRING:

/FLAGS:LOE:IER:BOE

2.4 HARDWARE QUESTIONS

WHEN A DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT
THE USER FOR HARDWARE INFORMATION BY TYPING "'CHANGE HW (L) ?°

YOU MUST ANSWER ''Y'" AFTER A START COMMAND UNLESS THE HARDWARE
INFORMATION HAS BEEN ‘‘PRELOADED’' USING THE SETUP UTILITY (SEE
CHAPTER 6 OF THE XXDP+ USER'S MANUAL). WHEN YOU ANSWER THIS
QUESTION WITH A *'v*', THE RUNTIME SERVICES WILL ASK FOR THE NUMBER
OF UNITS (IN DECIMAL). YOU WILL THEN BE ASKED THE FOLLOWING
QUESTIONS FOR EACH UNIT,

UNIT 0

RPCS1 ADRS (0) 176700 ?
VECTOR ADRS (0) 254 ?
BR LEVEL (0 5°?
DRIVE # (0) 0 ?

THE 1ST QUESTION “‘RPCST ADRS'' REQUIRES THAT THE USER INPUT THE

ADDRESS OF RPCS1 OF THE CONTROLLER WHICH IS CONNECTED TO THE DRIVE

UNDER TEST. DEFAULT IS 176700 (OCTAL).

THE ZND QUESTION *'VECTOR ADRS'' REQUIRES THE USER TO INPUT THE
5?{5?8??}L¥ECTOR ADDRESS OF THE RHXX CONTROLLER, DEFAULT IS

THE 3RD QUESTION “BR LEVEL' REQUIRES THE USER TO INPUT THE CONTROLLER

INTERRUPT PRIORITY LEVEL. DEFAULT IS LEVEL 5.

THE 4TH QUESTION “DRIVE #'' REQUIRES THE USER TO SPEC

O SPECIFY THE DRIVE
NUMBER OF THE DRIVE TO BE TESTED. DEFAULT IS O (OCTAL).

2.5 SOFTWARE QUESTIONS

AFTER YOU HAVE ANSWERED THE HARDWARE QUESTIONS OR AFTER A RESTART
OR CONTINUE COMMAND, THE RUNTIME SERVICES WILL ASK FOR SOF TWARE
PARAME TERS., THESE PARAMETERS WILL GOVERN SOME DIAGNOSTIC SPECIFIC

SEQ 0006
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OPERATION MODES. YOU HXL% BE PROMPTED BY “'CHANGE ;u (L) 2, IF YOU
WISH TO CHANGE ANY PARAMETERS, ANSWER BY TYPING ''v''. THE SOF TWARE
QUESTIONS AND THE DEFAULT VALUES ARE DESCRIBED AS FOLLOUS

CHANGE DRIVE PARAMETER (L) N ?

If THE RESPONSE TO THE PREVIOUS QUESTION IS °N' THE FOLLOWING DRIVE
PARAMETER QUESTIONS WILL BE SKIPPED AND PROGRAM WILL PROCEED AS NORMAL.
A 'Y' RESPONSE WILL ALLOW THE USER TO ANSWER THE FOLLOWING DRIVE
PARAHE!ER QUESTIONS.
STARTING CYL (D) 0 ? *+(TESTS -4.6-3.11.13.1&.17 18)
ENDING  CYL (D) 629 2  «+(TESTS 2=4.6,8.10.14.17.18)
INCREMENT CYL (D) 1 2 «+(TESTS 2)
STARTING TRX (D) g ? ««(TESTS 2-7,11,13,16,17)
ENDING TRK (D) 31 2 «*(TESTS 3=6.11.14.16=18)
INCREMENT TRK (D) 1 2 «+(TESTS 11,16,17)
STARTING SEC (D) 0 ? «+(TESTS §.§-7 13)
ENDING  SEC (D) 49 ? #+(TESTS 5.6,14,18)
DATA PATTERN (0) 030221 ? »+(TESTS 16,17.18)
If THE FIELD VERSION OF THIS PROGRAM IS BEING RUN, THE FOLLOWING

QUESTION WILL BE ASKED.
DO YOU WANT TO WRITE ANYWHERE ON MEDIA (L) N ?

IF THE RESPONSE TO THE PREVIOUS QUESTION IS °N°, THE FOLLOWING
QUESTION WILL BE SKIPPED AND PROGRAM WILL PROCEED AS NORMAL.

A *Y' RESPONSE WILL PRINT THE FOLLOWING WARNING MESSAGE TO THE OUTPUT
DEVICE AND ASK THE FOLLOWING QUESTION.

! CUSTOMER DAIA WILL BE OVERWRITTEN !

CONTINGE (L) 2
+«(TESTS 17.18)

IF THE RESPONSE TO THE PREVIOUS QUESTION IS 'N°, THE FOLLOWING
QUESTION WILL BE SKIPPED AND THE PROGRAM WILL NOT ALLOW TESTS 17-18 T0
gseggggﬁTED FOR TESTING. A "Y' RESPONSE WILL ASK THE FOLLOWING

USE RANDOM DATA PATTERNS FOR RANggﬂsugg;E TEST (L) N ?

PERFORM READ HEADER & DATA DURING SEEKS (L) ¥ ?
TESTS 2-6)

TYPE TIME REPORTS (L) N ?
. .'(TES‘S 7-10.1‘018)

INHIBIT SOF TWARE TIMEOUTS (L)
(ALL TESTS)

TIMING TESTS, STALL BETWEEN SEEKS RANDOM lNSYEAD OF 2 MSEC (L) N ?
¢+ (TESTS 7-10,14,18)

STALL AFTER EVERY DRIVE FUNCTION IN NON=TIMING TESTS (L) N ?
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*o (TESTS 1-6,11,13,14-18)

*USE RANDOM STALL TIMES (L) N ?
*«(TESTS 1-6,11,13,14=18)

* THAT QUESTION IS ASKED WHEN YES IS ANSWERED TO THE QUESTION.
*+ INDICATES NOT PART OF THE DIALOGUE.

STALL DEFINITIONS
THERE ARE TWO DISTINCT STALLS :

1. SELECTABLE STALL, VIA SOFTWARE (SW) O
RANDOM (1-64 MSEC) STALL TIME AFTER EV
NON-TIMING TESTS.

2. NON-SELECTABLE, 2 MSEC OR RANDOM STALL BETWEEN SEEKS IN
TIMING TESTS 8. THRU 10.

A "N’ RESPONSE TO THE SUPERVISOR QUESTION ‘‘CHANGE Sw (L)?"' wiLL
ASSUME THE ASSIGNED SOFTWARE (SW) DEFAULT CONDITIONS: REPEATS = 1
STARTING CYLINDER = 0, ENDING CYLINDER = 629, STARTING TRACK =
ENDING TRACK = 31, INCREMENT TRACK = STARTING SECTOR = 0, .
SECTOR = 49, PAIIERN = 030221, WRITE ON ALL CYLINDERS WITHIN SPts
LIMITS, RUN TESTS 1-18, DO READ HEADER AND DATA COMMAND IN SEEK TE
2-6, NO STALL, NO TIME REPORTS, SOF TWARE TIMEOUTS ENABLED.

NOTE

IF RUNNING THE FIELD VERSION OF THIS
PROGRAM, TESTS 17 AND 18 WILL ONLY BE
RUN WHEN THE *WRITE DATA ANYWHERE ON
THE MEDIA' OPTION IS SELECTED BY THE
OPERATOR.

IALOGUE: 10, MSEC OR
ERY DRIVE FUNCTION IN

U'D‘G)'

2.6 EXTENDED P-TABLE DIALOGUE

WHEN YOU ANSWER THE HARDWARE QUESTIONS, YOU ARE BUILDING ENTRIES
IN A TABLE THAT DESCRIBES THE DEVICES UNDER TEST., THE SIMPLEST

WAY TO BUILD THIS TABLE IS TO ANSWER ALL QUESTIONS FOR EACH

UNIT TO BE TESTED. IF YOU HAVE A MULTIPLEXED DEVICE SUCH AS

A MASS STORAGE CONTROLLER WITH SEVERAL DRIVES OR A COMMUNICATION
DEVICE WITH SEVERAL LINES, THIS BECOMES TEDIOUS SINCE MOST OF

THE ANSWERS ARE REPETITIOUS.

TO ILLUSTRATE A MORE EFFICIEN! METHOD, SUPPOSE YOU ARE TESTING

A FICTIONAL DEVICE, THE XY11, SUPPOSE THIS DEVICE CONSISTS OF

A CONTROL MODULE UiTH EIGHT UNITS (SUB-DFVICES) ATTACHED 10 IT.
THESE UNITS ARE DESCRIBED BY THE OCTAL NUMBERS 0 THROUGH 7. THERE
IS ONE HARDWARE PARAMETER THAT CAN VARY AMONG UNITS CALLED THE
0=FACTOR. THIS Q=FACTOR MAY BE 0 OR 1. BELOW IS A SIMPLE WAY

TO BUILD A TABLE FOR ONE XY11 WITH EIGHT UNITS,

# UNITS (D) ? B8<(R>
UNIT 1

SEQ 0008



CZRJLAO RPO7 FCTNL TEST MACRO V04.00 1-JAN=-83 11:06:45 PAGE &=
USER DOCUMENTAT 1ON 06 GE 4=6 SEQ 0009

(SR ADDRESS (0) ? 180000<(l>
SUB=DEVICE # (0) ? O0<(R>
Q=FACTOR (D) 0 ? 1<CR>

UNIT 2

CSR ADDRESS (0) ? 160000<Ca>
SUB=-DEVICE # (0) ? 1<(R>
Q=FACTOR (0) 1 ?2 (Q<(R>

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB=DEVICE # (0) ? 2<(R>
Q=F” TOR (0) 0 ? <(R>

UNIT &

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) 7 3<(R>
Q=-FACTOR (0) 0 ? <(R>

UNIT §

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? &<(CR>
Q=FACTOR (0) 0 <CR>

UNIT 6

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0 7 S5<(R>
Q=FACTOR (0) 0 ? <(R>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0 7 6<(R>
Q=FACTOR (0) 0 ? 1<(R>

UNIT 8

CSR ADDRESS (0) 160000<CR>
SUB=DEVICE # (0) ? 7<(R>
Q-FACTOR (0) 1 ? <(R>

NOTICE THAT THE DEFAULT VALUE FOR THE Q=FACTOR CHANGES WHEN A
NON=-DEFAULT RESPONSE IS GIVEN., BE CAREFUL WHEN SPECIFYING
MULTIPLE UNITS!

AS YOU CAN SEE FROM THE ABOVE EXAMPLE, THE HARDWARE PARAMETERS
DO NOT VARY SIGNIFICANTLY FROM UNIT TO UNIT. THE PROCEDURE SHOWN IS
NOT VERY EFFICIENT,

THE RUNTIME SERVICES CAN TAKE MULTIPLE UNIT §
%E;;gR%UILD THE SAME TABLE USING THE MULTIPLE

# UNITS (D) ? B8<(R>

UNIT 1

(SR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0 ? 0,1<CR>
0-FACTOR (0) 0 ? '1,0<(R>

PECIFICAT l ONS HOUEVER
SPECIFICATION
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UNIT 3

CSR ADDRESS (0) ?  160000<CR>

SUB-DEVICE # (0) 27 2-5<CR>

0-FACTOR (0) 0 ? O<CF>

UNIT 7

CSR ADDRESS (0) ? 1€0000<CR>

SUB=DEVICE # (0) ? 6,7<CR>

0-FACTOR (0) 0 ? 1<CR>
AS YOU CAN SEE_IN THE ABOVE DIALOGUE, THE RUNTIME SERVICES WILL
BUILD AS MANY ENTRIES AS IT CAN WITH THE INFORMATION GIVEN IN ANY
ONE PASS THROUGH THE QUESTIONS. IN THE FIRST PASS, TWO ENTRIES
ARE BUILT SINCE TWO SUB=DEVICES AND Q-FACTORS WERE SPECIFIED. THE
SERVICES ASSUME THAT THE CSR ADDRESS IS 160000 FOR BOTH SINCE IT
WAS SPECIFIED ONLY ONCE. IN THE SECOND PASS, FOUR ENTRIES WERE
BUILT. THIS IS BECAUSE FOUR SUB-DEVICES WERE SPECIFIED. THE

CONSTRUCT TELLS THE RUNTIME SERVICES TO INCREMENT THE DATA
FROM THE FIRST NUMBER TO THE SECOND. IN THIS CASE, SUB=DEVICES
3, 4 AND 5 WERE SPECIFIED. (IF TME SUB-DEVICE WERE SPECIFIED

BY ADDRESSES, THE INCREMENT WOULD BE BY 2 SINCE ADDRESSES MUST
BE ON AN EVEN BOUNDARY.) THE CSR ADDRESSES AND Q-FACTORS FOR
THE FOUR ENTRIES ARE ASSUMED TO BE 160000 AND O RESPECTIVELY
SINCE THEY WERE ONLY SPECIFIED ONCE. THE LAST TWO UNITS ARE

SPECIFIED IN THE THIRD PASS.

THE WHOLE PROCESS COULD HAVE BEEN ACCOMPLISHED IN ONE PASS AS
SHOWN BELOW.

# UNITS (D) ? B<(R>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>

SUB=-DEVICE # (0) ? 0=7<CR>

Q=FACTOR (0) 0 ? 0,1,0,,..1,7<(R>
AS YOU CAN SEE FROM THIS EXAMPLE, NULL REPLIES (COMMAS ENCLOSING
A NULL FIELD) TELL THE RUNTIME SERVICES TO REPEAT THE LAST REPLY.
2.7 QUICK START=UP PROCEDURE (XXDP+)
10 START=UP THIS PROGRAM:

1. BOOT XXDP+

2. GIVE THE DATE AND ANSWER THE LSI AND 50HZ (IF THERE
IS A CLOCK) QUESTIONS

5. TYPE 'R NAME'', WHERE NAME IS THE NAME OF THE BIN OR BIC
FILE FOR THIS PROGRAM

4. TYPE "'START"
5. ANSWER THE ‘‘CHANGE HW'' QUESTION WITH *'v*
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6. ANSWER ALL THE HARDWARF QUESTIONS

7. ANSWER THE ""CHANGE SW'' QUESTION WITH "W
WHEN YOU FOLLOW THIS PROCEDURE YOU WILL BE USING ONLY THE
DEFAULTS FOR FLAGS AND SOF TWARE PARAMETERS. THESE DEFAULTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.
3.0 ERROR INFORMATION

3.1 TYPES OF ERROR MESSAGES

THERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE ISSUED BY
A DIAGNOSTIC: GENERAL, BASIC AND EXTENDED. GENERAL ERROR_MESSAGES
ARE ALWAYS PRINTED UNLESS THE "‘IER'' FLAG IS SET (SECTION 2.3).

THE GENERAL ERROR MESSAGE 1S OF THE FORM:

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX
ERROR MESSAGE

JWHERE; NAME = DIAGNOSTIC NAME
TYPE = ERROR TYPE (SYS FATAL, DEV FATAL, HARD OR SOFT)
NUMBER = ERROR NUMBER
UNIT NUMBER = 0 = N (N IS LAST UNIT IN PTABLE)
TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXXXXX = ADDRESS OF ERROR MESSAGE CALL

BASIC ERROR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL
INFORMATION ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS
THE *'IER'' OR ""IBR' FLAGS ARE SET (SECTION 2.3). THESE MESSAGES
ARE PRINTED AFTER THE ASSOCIATED GENERAL MESSAGE.

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION

SUCH AS REGISTER CONTENTS OR GOOD/SAD DATA. THESE ARE ALWAYS
PRINTED UNLESS THE "'IER'', "IBR'' OR "‘IXR'* FLAGS ARE SET (SECTION 2.3).
THESE MESSAGES ARE PRINTED AFTER THE ASSOCIATED GENERAL ERROR
MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.

3.2 ERROR PRINTOUT

THE ERROR PRINTOUT WILL CONTAIN A ONE LI
BY COLUMN HEADINGS AND COLUMNS OF REGIST

EXAMPLE :

CZRXXX HRD ERR OOXXX ON UNITXX TSTXX SUBXX PCXXXXX
RPO7 ADDRESSING ERROR (IAE AOE)
CYL Xxxx. TRK XX, SEC Xx. RPER2 (HEX) XXXX

DRIVE RPCS1 RPWC RPBA RPDA RPCS2 RPDS
OO JOOORX JOONE OO XXXXXX XXXXXX XXXXXX
RPER1T RPAS RPLA RPDB RPMR1 RPDT  RPSN
JOOOONE XOOOMNE JOOONE XN XXNXXA XAXXAX XXXXXX
RPOF RPDC RPCC RPER2 RPER3 RPEC1 RPE(?
OO JOOOONE OO0 XXXXXX XN XXAXAK XXXXXX

Y

g ERROR DESCRIPTION FOLLOWED

E
R CONTENTS IN OCTAL.

¥

)
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THE FIRST LINE OF THE ERROR MESSAGE 1S PRODUCED BY THE DIAGNOSTIC
SUPERVISOR, THERE ARE SEVEN ITEMS REPRESENTED IN THE FIRST LINE OF
OUTPUT, THEY ARE: 1) 1u§ MAINDEC NUMBER, 2) THE TYPE OF ERROR

1E: MARD, DEVICE FATAL, 3) THE ERROR MESSAGE NUMBER

g 4) THE rAiLqu
LOGICAL UNIT NUMBER, S) THE NUMBER OF THE FAILING TEST, THE
NUMBER OF THE FAILING SUB=TEST, 7) THME ACTUAL PROGRAM couur OF THE
FAILURE MESSAGE.

THE SECOND LINE PRODUCES INFORMATION ABOUT THE SPECIFIC FAILURE MODE.
THE BALANCE OF THE ERROR REPORT CONTAINS REGISTER STATUS TO AID THE
F.E. IN FAULT DETECTLION AND POSSIBLE ISOLATION

3.3 SPECIFIC ERROR MESSAGES
INIT CODE ERRORS

ON A START COMMAND OR ON A NEW PASS, THE DRIVE AVAILIBILITY IS CHECKED
IN THE INIT CODE, BEFORE RUNNING THE TESTS. A DRIVE NOT AVAILABLE IS
APPROPRIATELY REPORTED AND THE CURRENT PASS ABORTED FOR THAT UNIT:

DRIVE N UNSAFE

DRIVE N NON-EXISTENT
DRIVE N OFF-LINE
DRIVE N NOT A RPO7

WHERE °'N' IS THE DRIVE NUMBER THAT FAILED
NUMBERED ERROR LIST

RHXX CONTROL BUS PARITY ERROR MCPE=1

RHXX DATA BUS PARITY ERROR MDPE=1

RHXX ILLEGAL CONDITIONS SET (NED,NEM,PGE,MXF)
WRITE CHECK ERROR

DATA LATE ERROR

DRIVE PROGRAMMING ERROR (PGE)

LOSTS BIT CLOCK (LBC)

WRITE CLOCK FAILS

WRITE LOCK ERROR

DATA ERROR (DCK)

DRIVE BUS PARITY ERROR (DPE)

ILLEGAL CONDITIONS SET CILF,ILR,RMR)
ADDRESSING ERROR (IAE,AOE)

SEEK ERROR (SKI,LCE)

CLOCK (KW11-P) OVERFLOW IN TIMING TEST

EARLY WARNING (EWN)

READ AND WRITE HEAD FAILS

DATA FORMAT BIT ERROR (
HEADER INFORMATION ERRO
DRIVE HAS BECOME NON-E
DRIVE HAS NOT RESPONDE
SOF TWARE TIMEOUT ON TH
FATAL MASSBUS PARITY E
OFFLINE OR UNSAFE DRIV
WRITE=READY UNSAFE

)
H
E
T REQUEST

E=1 OR PAR=1)
ED

FER
R (HCE)
ISTENT
T0 POR
S DRIVE
ROR (MCP
REQUEST

f\J—DONO\hwa-‘QNO\AJ\uN—D- 8% 48 88 sw se s
MO e >

ANANANND N PONINUNIND N b «b b wd b e Y OAN N SN NN =

SEQ 0012
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&7
50
51:
52:
53:
54
55

MOST OF T

DC FOWER UNSAFE

INDEX UNSAFE

PROCESSOR HANDSHAKE FAILURE

DRIVE OFF=LINE OR NOT A RPO7

OPERATION INCOMPLETE (OPI)

IMPROPER HEADER DATA

ECC LOGIC FAILURE

MISC DRIVE ERROR: RPER1, RPER2, RPER3

DRIVE TIMING ERROR (DTE)

HEADER CRC ERROR (HCRC)

UNCORRECTABLE ECC _ERROR

LAST BLOCK TFR LBT NOT SET WHEN READING LAST SECTOR
AD OVFL AOE NOT SET WHEN READING PAST LAST SECTOR
HARD ERROR =

SOFT ERROR =

OM OF RPDS NOT SET ON OFFSET CMD

OM OF RPDS NOT RESET ON RET CENTER CMD

HE NUMBERED ERRORS ABOVE WILL ALSO CAUSE A DUMP OF THE

FORMAT BELOW, CONSISTING OF 2 PARTS, A BASIC, THEN AN EXTENDED
ERROR MESSAGE. BOTH CONTROLLED BY IBR AND IXR FLAGS:

CYL XxX. TRK XX. SEC Xxx, RPER2 (HEX) XXXX

DRIVE

RPCS1T RPWC RPBA RPDA RPCS2 RPDS

OOOOCK X000 X XXOOCAN X0 XXXXNX XXXXXX

RPER1
XXX XX
RPGF

XXXXX

RPAS RPLA RPDB  RPMR1 RPDT  RPSN
XO000CC JOOOCCC JOOOCC XOOEEEX XXXAXX XXXXXX
RPDC RPCC RPERZ RPER3 RPECT RPEC?

X 2000000 00000C XOO00CC X0O000C XXXXNX XXXXXX

EXCEPTIONS:

m
(2),

(3)

(4)
(%)

DRIVE N

DRV CYL TRK SEC

XXX XXX XXX XXX

GDCYL GDTRK GDSEC BDCYL BDTRK BDSEC
XXX XXX XXX XXX XXX XXX

# OF OPERATIONS WITH A LOST REVOLUTION: XXXX
XXXX OPERATIONS TIMED

ALLOWABLE OPERATION TIME LIMIT
MAX= XXXXX US

NO ADDITIONAL MESSAGES
TIMING TESTS 7, 14, 18:

UNRECOVERABLE SEARCH ERROR
ABORT TEST

SEARCH FAILED AFTER 16 RETRIES
ABORT TEST

(M
(2)

.~~~ i~~~
S B NN
N N Nt

SEQ 0013
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(6) TIMING TESTS 8-10, 14, 18:
POSITION ERROR: ABORT TEST
3.4 ERROR TYPE
THE FIRST LINE OF ERRCR MESSAGES PRODUCED BY THE DIAGNOST
IDENTIFIES THE TYPE OF ERROR REPORTED. THEY ARF CLASSIFI
DIAGNOSTICS IN 3 CATEGORIES:

1. °SFT* « SOFT: THE FIRST LOST D'SC REVOLUTION IN THE ADDRESS
MARK DETECTION TESTS.

2. 'HRD' = HARD: ALL ERRORS, EXCE®T PEVICE FATAL ERRORS AND SOFT
ERRORS.

3. 'DVC FTL' = DEVICE FATAL: AM FRROR THAT FAILS THE DEVICE: DEVICE
NOT READY, NON-EXISTENT OR NCT AN RPO7,

IC SUPERVISOR
ED BY THE

4.0 PERFORMANCE AND PROGRESS REPORTS

AT THE END OF EACH PASS, THE PA3S COUNT IS GIVEN ALONG WITH THE
TOTAL NUMBER OF ERRORS REPORTED SINCE THE DIAGNOSTIC WAS STARTED.
THE “‘EOP'* SWITCH CAN BE USED 10 CONTROL HOW OFTEN THE END

OF PASS MESSAGE IS PRINTED. SECTION 2.2 DESCRIBES SWITCHES.

5.0 TEST SUMMARIES

TEST 1: RECAL TEST

THIS TEST EXECUTES A RECALIBRATE COMMAND, THEN EXECUTES
A READ HEADER AND DATA COMMAND TO VERIFY CCRRECT POSITI

NOTE

IN SEEK TESTS 2-6, SEEK POSITIONING
IS “VERIFIED VIA READ HEADER AND DATA
COMMAND, UNSUPERSEDED BY SOF TWARE
(SW) DIALOGUE, IN WHICH CASE SEEK
POSITIONING IS NOT VERIFIED.

TEST 2: INCREMENTAL SEEK TEST
THIS TEST EXECUTES FORWARD SEEKS TO ADVAN

C
FIRST(STARTING) CYLINDER ADDRESS TO THE LAST(
ADDRESS INCREMENTALLY. WHEN THE LAST(ENDING) C;

ON.

c
i
IS REACHED, THE TEST IS REPEATED IN THE REVERSE

THE INCREMENT/DECREMENT VALUE IS 1 BY DEFAULT
VIA SW DIALOGUE.

TEST 3: RANDOM SEEK TEST
THIS TEST EXECUTES 1024. SEEK OPERATIONS RANDOMLY BETWEEN THE

2égsgsglRST(STARIING) CYLINDER ADDRESS AND LAST(ENDING) CYLINDER

SEQ 0014

CIR
RHX
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TEST &: RECAL/RANDOM SEEK TEST

THIS TEST EXECUTES A RECALIBRATE COMMAND, FOLLOWED BY A SEEKX TO
A RANDOMLY SELECTED CYLINDER. TWIS SEQUENCE IS REPEATED 10. TIMES.

TEST 5: SEEK DIFFERENTIAL TEST

THIS TEST CONSISTS OF 3 TESTS TO TEST THE MEAD POSITIONER AND
SERVO SYSTEM RESPONSE TO UNIQUE DIFFERENTIAL SEEK PROFILES:

1. 6 CYLINDER DIFFERENTIAL SEEK: FORCES A SLEU RAT
CHANGE BY SEEKING FROM CYLINDER O TO 5, 06,
LOG f eee 626 TO 629, TO TEST THE POSITIGNAL

2. 33 CYLINDER DIFFERENTIAL SEEK: WORST CASE SEEK
oveasuoov tg ron Eo BY ‘Eg&;&ﬁ FROM CYLINDER 0
10 32, 3,21 97 10

3. &0 O CYLINDER DIFFERENTIAL SEEK: FORCES MAXIMUM
CCELERATION AND DECELERATION OF CARRIAGE ASSEMBLY,
50?8E20?V SEEKIN FROH S;LINDER 0 70 399, 1 10 400,

TEST 6: OSCILLATING SEEK TEST

THIS TEST SHALL EXECUTE A SERIES OF SEEK OPERATIONS T0
CAUSE AN OSCILLATING MOVEMENT OF THE HEAD POSITIONER. THAT
MOVEMENT SHALL RESULT FROM SEEKING TO THE FOLLOWING PATTERN
OF DESIRED CYLINDERS: FROM THE MAXIMUM DISTANCE SEEK OF
CYLINDER O T0 LAST(ENDING) cv INDER (LC), FROM CYLINDER 1 TO
LC=1, FROM CYLINDER 2 70 L ... DOWN TO THE MEDIAN
CYLINDER, THEN, REVERSING IHE ORDER OF THOSE SEEKS FROM THE
MEDIAN CYLINDER BACK UP TO THE MAXIMUM DISTANCE SEEK OF
CYLINDER O 10 LC.

NOTE

THE TESTS NUMBERED 7-10.

CONTAIN TIMING TESTS. év n56u1a£
THAT A KW11P P=CLOCK ae INSIALLED
ON THE SYSTEM IN-ORDER TO RUN. AT

THE COMPLETION OF EACH OF THE TIMING
TESTS, THE MAXIMUM AND THE MINIMUM
TIMES. AND THE AVERAGE SEEK TIME FOR
EACH TEST ARE CHECKED AGAINST THE
TOLERANCES GIVEN BY THE ENGINEERING
SPECS. THE PROGRAM WILL PRINT THE
MEASURED TIMES ONLY IF THEY ARE OVER
THE TIMING TOLERANCES, PROVIDED THE

PRINT WAS REQUESTED VIA SOTWARE (SW)
DIALOGUE. IF A SYST :n CLOCK [S NOT
FOUND T0 BE PRESENT, TIMING TESTS
WILL NOT BE EXECUTED. THE OPERATOR
WILL BE NOTIFIED VIA A MESSAGE.
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TEST 7: ROTATIONAL SPEED TIMING TEST

THIS TEST txecures A SEARCH connauo 70 CYLINDER FC
TRACK FT AND SECTOR FS., AS SOON AS THE SEARCH OPERATION 1S
DONE, THE TEST SETS THE "'GO 8;1 0 EXECUTE ANOTHER SEARCH
COMMAND WITH THE SAME RMXX/RPO7 REGISTER CONTENTS. THE txng
INTERVAL 1S MEASURED AGAINST A TOLERANCE OF 16.515 MSEC +=3%.
REPEAT THIS SEQUENCE 10 TIMES. IN CASE ANY RECOVERABLE

READ eanoa EXISTS, THE PROGRAM WILL EXECUTE THE SEARCH

COMMAND 16 TIMES. IF THE RETRY SEGUENCE FAILS THE PROGRAM WILL
ABORT THE TEST, GENERATING A MESSAGE TELLING WHY THE PROGRAM

WAS ABORTED.
TEST 8: ONE CYLINDER SEEK TIMING TEST

THIS TEST EXECUTES FORWARD SEEK FROM THE FIRST(STARING)
CYLINDER TO THE FIRST(STARTING) CYLINDER + 1 AND THE

OPERATION 1S TIMED AGA!NST A TOLERANCE OF S MSEC.. AFTER
EXECUTING THE TEST che THE FIRST(STARING) CYLINDER ADDRESS
IS INCREMENTED BY ONE. THIS PROCEDURE CONTINUES unrxu THE
FIRST(STARTING) CY Lluosn ADDRESS REACHES 629 THE USER
SPECIFIED ENDING CYL xnoea THEN THE TEST IS REPEAFED IN THE
REVERSE DIRECTION. DO THIS SEQUENCE TWICE. THE AVERAGE ONE
CYLINDER SEEK TIME WIL L“ps COMPUTED AND REPORTED WHEN THE

TYPE TIME neroars (L)* QUESTION IS RESPONDED TO IN THE
AFFIRMATIVE. THE AVERAGE SEEK TIME FOR A SINGLE CYLINDER SEEK
1S COMPUTED PER FORMULA:

T ¢ 12+ ... 7629 + 7629 + ... 12+ T

T (AVG) B L p———

629 + 629
WHERE TX IS THE SINGLE CYLINDER SEEK TIME.
TEST 9: AVERAGE SEEK TIME MEASUREMENT

THIS TEST WILL MEASURE THE AVERAGE SEEK TIME BY USING
THE FOLLOWING CALCULATION:

2 X [ (T1 X 629)+(12 X 628)*...0(1629 X 1]

T (AV() = eececccccccccccccccccas cesscsnscnsccccscccccas
629 X 629

WHERE :

THE TX IS THE FORWARD (REVERSE) SEEK TIME FROM CYLINDER O T

CYLINDER X (CYLINDER X TO CYLINDER 0). THE NUMBER 2X629 1|

THE TOTAL NUHBER OF SEEKS EXECUTED.

AVERAGE SEEK TIME TOLERANCE 1S 23 MSEC.

TEST 10: MAXIMUM SEEK TIMING TEST

THIS TEST EXECUTES FORWARD SEEK FROM CYLINDER O TO THE
DING)  CYLINDER THEN A REVERSE SEEK FROM THE
DING) CYLINDER TO CYLINDER 0. BOTH SEEKS ARE TIMED

A TOLERANCE OF 46 MSEC.. A TOTAL NUMBER OF 1024
WILL BE EXECUTED TO CALCULATE THE MAXIMUM SEEK
2 FORWARD, 512 REVERSE).

SEQ 0016

(1
RP
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E 2

TEST 11: MID TRANSFER SEEK TEST

THIS TEST EXECUTES READ DATA COMMANDS FOR EVERY TRACK

ON THE FIRST (STARTING) CYLINDER, WITH WORD COUNT BEING SET
10 EQUAL A FULL TRACK PLUS ONE SECTOR. THIS TEST ENSURES
THAT EACH READ HEAD WORKS PROPERLY AND ALSO ENSURES THAT THE
SPIRAL READ DATA OPERATION, REQUIRING A MID-TRANSFER SEEK,
WORKS PROPERLY.

TEST 12: ERROR REGISTER BIT TEST

EXECUTE A READ DATA COMMAND ON THE LAST USER ADDRESSABLE
SECTOR, TESTING FOR THE ASSERTION OF LAST BLOCK TRANSFERRED
(LBT) BIT OF THE STATUS REG RPDS. REISSUE READ DATA
COMMAND TO LAST SECTOR WITH A WORD COUNT GREATER THAN 256
WORDS, TESTING FOR THE ASSERTION OF THE ADDRESS OVERFLOW
ERROR (AOE) BIT OF THE ERROR REG. RPER1.

TEST 13: OFFSET/RETURN TO CENTER LINE TEST

VERIFY THAT THE OFFSET AND RETURN TO CENTER LINE COMMAND
WORK PROPERLY.

ISSUE AN OFFSET COMMAND, PROCESS THE ATTENTION INTERRUPT AND
CHECK FOR_ ERRORS, VERIFY THE ASSERTION OF THE OFFSET MODE
(OM) BIT OF RPDS.

ISSUE A RETURN TO CENTER LINE COMMAND, PROCESS 'HE ATTENTION
INTERRUPT AND CHECK FOR ERRORS, VERIFY THE RESET/ING OF OM.

TEST 14: RANDOM READ TEST / ADDRESS MARK DETECTIN TEST

If THERE IS NO P=-CLOCK, THIS TEST RANDOMLY SELECTS A
SECTOR, THEN EXECUTES A READ DATA COMMAND TO THIS SECTOR TO
VERIFY THAT NO DATA TRANSFER ERROR OCCURS. REPEAT 1024 TIMES.

if THERE IS A P-CLOCK, THE ADDRESS MARK DETECTION TIMING
TEST VERIFIES THAT DATA CAN BE READ CORRECTLY WITHIN THE
SAME REVOLUTION AS A SECTOR DETECTION. THE TEST RANDOMLY
SELECTS A SECTOR, SEARCHES FOR THE PRECEDING LOGICAL SECTOR,
THEN READS THE SELECTED SECTOR, THE TIME INTERVAL

SEARCH DONE = READ DONE IS MEASURED AND CHECKED TO BE WITHIN
THE SAME DISC REVOLUTION. REPEAT THIS SEQUENCE 1024 TIMES.
AT THE END OF THE TEST, AN ERROR MESSAGE SHALL INDICATE THE
NUMBER OF OPERATIONS WITH A REVOLUTION LOST, IF ANY.

TEST 15: FE CYLINDER ADDRESS TEST
THIS TEST EXECUTES READ-HEADER AND DATA COMMANDS TO
VERIFY THE ADDRESSING OF SECTOR O ON ALL TRACKS OF THE FIRST
FE CYLINDER, THEN EXECUTES AN EXPLICIT SEEK TO ACCESS THE
SECOND FE CYLINDER.

TEST 16: FE CYLINDER WRITE AND WRITE=-CHECK TEST

THIS TEST WILL WRITE ON THE FIRST FE CYLINDER FROM THE

SEQ 0017
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FIRST(STARTING) TO THE LAST(ENDING) TRACK T0 veaxrv THAT THE
DRIVE CAN WRITE DATA WITHOUT DE!ES!A%5§ ERROR, THE TEST
WRITES THE DEFAULT DATA PATTERN 030221 OR A USER SPECIFIED
DATA PATTERN ONTO THE MEDIA, FOLLOWED BY EXECUTING A
WRITE=CHECK COMMAND, THE TEST CHANGES THE DATA PATTERN TO
ITS COMPLEMENT VALUE AND REPEATS THE TEST CYCLE. THE WORD
COUNT IS SET TO DO TWO HALF TRACK DATA TRANSFERS.

TEST 17: WRITE TEST

if RUNNING THE FIELD VERSION OF THIS PROGRAM, THIS TEST IS
ONLY RUN IF THE “WRITE DATA ANYWHERE ON THE MEDIA'* OPTION IS
SELECTED BY THE OPERATOR, IN THE SOFTWARE PARAMETER
QUESTIONS.
THIS TEST WRITES DATA AND WRITE CHECKS DATA ON EVERY TRACK
FROM THE FIRST(STARTING) TO LAST(ENDING) TRACK OF THE FIRST
(STARTING) CYLINDER FC AND THE LAST(ENDING) CYLINDER. THE
WORD COUNT IS SET TO DO TWO HALF TRACK DATA TRANSFERS.

TEST 18: RANDOM WRITE TEST /ADDRESS MARK DETECTION TEST

IF RUNNING THE FIELD VERSION OF THIS PROGRAM, THIS TEST IS
ONLY RUN IF THE 'WRITE DATA ANYWHERE ON THE MEDIA'* OPTION IS
gs&gglgas BY THE OPERATOR, IN THE SOFTWARE PARAMLCTER

IF THERE IS NO P=CLOCK, THIS TEST WRITES DATA AND WRITE
CHECKS DATA RANDOMLY ON THE MEDIA, WITH A TRANSFER SIZE OF 1
SECTOR, 1024 TIMES. THE DATA PATTERN IS RANDOM OR A SPECIFIED

PATTERN.

If THERE IS A P-CLOCK, THE ADDRESS MARK DETECTION TIMING
TEST VERIFIES THAT DATA CAN BE WRITTEN CORRECTLY WITHIN THE
SAME REVOLUTION AS A SECTOR DETECTION. THE TEST RANDOMLY
SELECTS A SECTOR, SEARCHES FOR THE PRECEDING SECOND LOGICAL
SECTOR, THEN URIfES THE SELECTED SECTOR. THE TIME INTERVAL
SEARCH DONE = WRITE DONE IS MEASURED AND CHECKED TO BE WITHIN
THE SAME DISC REVOLUTION. A WRITE CHECK DATA IS THEN ISSUED
ON THE SELECTED SECTOR. REPEAT 1024 TIMES. AT THE END OF THE
TEST, AN ERROR MESSAGE SHALL INDICATE THE NUMBER OF OPERATIONS
WITH A REVOLUTION LOST, IF ANY,

SEQ 0018
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HISTORY
.REM &
VERSION (CZRJL=A=0)

1. THIS VERSION IS THE STARTING POINT FOR (X DIAGNOSTIC SUPPORT OF
THE RPO7 DISK DRIVE.
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PONON = b ad b e ed e b b
NOOOOSTTNIN==D

002044
002046

002000

[ T P g —

O = =NIWO

O HrRNIW

000

000

101

060
000001
000060
041026
041144
002172
002204
074614
000000
000000
000000
000000
002124
000000
000000

;*LAST REVISION 01-JAN-83
CZRJLAO RPO7 FCTNL TEST

LTITLE
.SBTTL

399

PROGRAM HEADER
LENABL AMA,ABS

2000

: THE PROGRAM HEADER IS THE INTERFACE BETWEEN
; THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

LSNAME : :

LSREV::
LSDEPO::
LSUNIT::
LSTIML::
LSHPCP: :
LSSPCP::
LSHPTP::
LS$SPTP::
LSLADP::
LSSTA::
L$CO::

LSDTYP::
LSAPT::
LSDTP::
L$PRIO::
LSENV]::
LSEXP1::

LASCII
-WORD
.WORD
.WORD
.WORD
.WORD
-WORD
.WORD
«WORD
.WORD
.WORD
.WORD
.WORD
.WORD
+WORD

e e e e

;DIAGNOSTIC NAME

¢/
1/
R/
J/
L/
0
0
;REVISION LEVEL
/A/
:0
/0/
;NUMBER OF UNITS
TSPTHY
60 sLONGEST TEST TIME
;POINTER TO H.W. QUES.
LSHARD
;POINTER TO S.W. QUES.
L$SOFT
;PTR. TO DEF. H.W. PTABLE
LSHW
:PTR. TO S.W. PTABLE
LSSW
;:DIAG. END ADDRESS
LSLAST
0 ;RESERVED FOR APT STATS
0
0 ;DIAGNOSTIC TYPE

:APT EXPANSION

:PTR. T0 DISPATCH TABLE
LSDISPATCH

:DIAGNOSTIC RUN PRIORITY

:FLAGS DESCRIBE HOW IT WAS SETUP

;EXPANSION WORD

SEQ 0020
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HEADER

046 000000 LMORD O

0 LSMREV:: :SVC REV AND EDIT #

0 00 BYTE  CSREVISION
08 V51 00 BYTE CSEDIT

053 LSEF:: :DIAG. EVENT FLAGS

0 8880 .WORD 8

054 00 .WORD
80 8 6 L$SPC::

6 000000 MORD O
02060 LSDEVP:: : POINTER TO DEVICE TYPE LIST
003020 LWORD LSDVTIYP
0206 LSREPP:: :PTR. TO REPORT CODE

002062 0009200 MWORD O
002064 LSEXP4::
00%064 000000 WORD O
002066 LSEXPS::
002066 000000 MWORD O
002070 LSAUT:: ;PTR, TO ADD UNIT CODE
002070 000000 MWOKD O
00207 LS$DUT:: :PTR. TO DROP UNIT CODE
002072 000000 WORD O
002074 LSLUN:: :LUN FOR EXERCISERS TO FILL
002074 000000 MWORD O
002076 LSDESP:: :POINTER TO DIAG. DESCRIPTION
002076 003026 .WORD LSDESC
002100 LSLOAD:: :GENERATE SPECIAL AUTCLOAD EMT
002100 104035 EMT ESLOAD
002102 LSETP:: :POINTER TO ERRTBL
002102 000000 WORD O
002104 LSICP:: sPTR. TO INIT CODE
002104 025460 LWORD LSINIT
002106 LSCCP:: ;PTR. T0 CLEAN-UP CODE
002106 026504 .WORD LSCLEAN ,
002110 LSACP:: :PTR. 70 AUTO LODE
002110 026502 .WORD LSAUTO
002112 LSPRT:: :PTR. TO PROTECT TABLE
002112 025452 .WORD LSPROT
002114 LSTEST:: sTEST NUMBER
002114 000000 .WORD ©
002116 LSDLY:: ;:DELAY COUNT
002116 000000 LWORD O
002120 LSHIME:: ;:PTR. TO HIGH MEM
002120 000000 LWORD O

325
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DISPATCH TABLE
.SBTTL DISPATCH TABLE

1ee
: THE DISPATCH TABLE CONTAINS THE STAR:ING ADDRESS OF EACH TEST.
: 1T IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.

OO~ N SN NN —

002122 000022 LWORD 18
002124 LSDISPATCH: :
002124 026610 MORD T
002126 026660 +WORD !i
80 1 g 8 ?766 MORD T
021 2;2 WORD T4
0021 8 76 LWORD 15
0021 7 LWORD TG
00214% 027 8 .WORD T7
002142 03105 .WORD T8
002144 032040 .WORD 19
002146 032756 .WORD T10
002150 033632 WORD T11
002152 034036 . WORD T1§
002154 034264 LMORD T
002156 034454 LWORD T14
002160 035772 .WORD T15
002162 036250 WORD T16
002164 036636 LWORD T17
002166 037160 LWORD T18
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HARDWARE P=-TABLE

% LSBTTL DEFAULT HARDWARE P-TABLE
;00

4 ;s THE DEFAULT HARDWARE P=-TABLE CONTAINS DEFAULT VALUES OF
b s THE TEST=-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
? s IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES.
8
9 002170 000004 WORD L10000=L$HW/2

00217 LSHW: :

00217 DFPTBL::
0 00%17 176700 .WORD 176700 sRPCS1 BASE REGISTER ADDRESS
1 002174 000254 .WORD 254 :VECTOR ADDRESS
i 002176 000240 .WORD 240 :BR LEVEL S DEVICE
2 002200 000000 .WORD 0 sDRIVE NUMBER
0
1 002202 L10000:

SEQ 0023
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SOF TWARE P=-TABLE ‘

.SBTTL SOFTWARE P=TABLE

A

: THE SOFTWARE P=TABLE CONTAINS THE VALUES OF THE PROGRAM
: PARAMETERS THAT CAN BE CHANGED BY THE OPERATOR.

OO NON NS WNN) =

002202 000016 JMORD  L10001=L$5W/2
002204 LS$SW::
002204 SFPTBL:
9 0022064 000000 FC: MORD O ;FIRST CYLINDER sTESTS: 2<4,6-8,11,13,14,17.18
10 00 01165 LC: WORD 629.  ;LAST CYLINDER STESTS: S-k.b.l-lo.it.17.18
11 002210 000901 IC: JWORD 1 : INCREMENT c LINDER STESTS:
1§ 00221 oooog FT: .WORD g :FIRST TRAC STESTS: ;-7.11,13.16.17
13 002214 00003 LT: JWORD 31, sLAST TRAC sTESTS: 3<6.11.14.16-18
14 002216 000001 IT: WORD 1 : INCREMENT TRACK STESTS: 11,16.17
15 002220 000000 FS: WORD O :FIRST SECTOR sTESTS: 2,5-7.13
16 002222 000061 LS: WORD 49, :LAST SECTOR :TESTS: 5.6,14,18
}g 002226 030221 PAT: WORD 030221 :WRITE DATA PATTERN sTESTS: 16-18 (WORST CASE)
19 002226 001 REDHDR: .BYTE 1 ;READ HEADER AND DATA CMD FLAG = DEFAULT: YES = sesx TESTS 2-6
20 oozzgr 001 TIMTYP: .BYTE 1 :TYPE TIME = DEFAULT: YES = TIMING TESTS 7=10.14,18
21 002230 000 TIMSTL: .BYTE 0 ;TIMING TESTS,STALL BETWFEN SEEKS: RANDOM INSTEAD OF 2 MSEC
22 002231 000 STALLF: .BYTE 0 ;STALL FLAG: AFTER EVERY DRIVE FUNCTION = DEFAULT: NO
23 :NON=TIMING TESTS 1-6,11,14=18
24 002232 000 STALRD: .BYTE 0 :RANDOM STALL FLAG - DEFAULT: NO = PREREQUISITE: STALLF=1
25 002233 000 STOFLG: .BYTE 0 ;SOF TWARE TIMEOUT INWIBIT FLAG = DEFAULT: NO = ALL TESTS
26 002234 000 RANPAT: .BYTE 0 :RANDOM WRITE PATTERN = DEFAULT: NO = TEST: 18
g; 002235 000 WRTALL: .BYTE 0 ggg;g D?;A1GLL OVER THE MEDIA FLAG = DEFAULT: NO
gg 002236 000 CHANGE: .BYTE 0 :CHANGE DRIVE PARAMETER FLAG
31 .EVEN

38
39 002240 L10001:
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.SBTTL GLOBAL EQUATES SECTION

14
: THE GLOBAL EQUATES SECTION CONTAINS PROGRAM EQUATES THAT
; ARE USED IN MORE THAN ONE TEST.

IWIUHAVIVIV LS =
NS WNOON

BIT DIFINITIONS

100000

)t — —¢ —4
olelelelelelelelelelelel-]
[=]elelelelelelelel-]
(=lelelelelele)

ocog

(=lelelelelele el e et
O =MW VIO N OO =MWV -
LU LI O LT T T T T T (O T T
LU LI LI L I T O LI O T O T T

B St Bt B Bt Bt Bt By B B Bt bt b Bt bt ik

000001
001000

o
=
o
&H
=
o
+ D000 D 000D MDD sese

o
o
o
&~
o
o
0 @ -

numunnunnnamn

B Boes bt ) bt ot b e i St

) ) ) o ) o ] ] ] ) ] o] e
=W VO YOO ©

O =2MNIWH OO

000001

m
<
e

~
Tm
mmn

e MODODODODODDMDE 2N =3PV LS =3ND S =N S =N IS =
POROANLNLN W=

VDS o o o o ] ] o ) o
AR = l=l=lelelelelelele]

mre et ot Bt bt Bt Bt Bt (ot B Bt

NS
F

M
o0

OR SUPERVISOR TO PROGRAM COMMUNICATION

: START COMMAND WAS ISSUED
¢ RESTART COMMAND WAS ISSUED
: CONTINUE COMMAND WAS ISSUED

b« T
- -

000040

200
cC=—-n

mu
it n
L]

; A NEW PASS HAS BEEN STARTED
; A POWER=FAIL/POWER=-UP OCCURRED

T
e 2 & 5 0@
VSH9DWD”n

N =D WN-
N e N
PO =N mMmET

000034

St MMMMMecccc . DDODOOODDD

; PRIORITY LEVEL DEFINITIONS

000340
000300
000240

YOVOVOOLO
VDDV D
— bt bt bt b o
nunuwunw

nunnnn

- et NINI NN
OoOHrOoOHrON
(=l=l=lelal)

000100
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GLOBAL EQUATES SECTION
000040 PRI01== &0
000000 fR100?= ¢

SOPERATOR F'.AG BITS

000004 EvL== 4
00001 LOT== 10
00002 ADR== 20
000040 IDy== 40
000100 [SR== 100
000200 UAM== 200
8 0400 BOE== 400
1900 PNT== 1000
002000 PR]== 2000
04000 IXE== 4000
010000 IBE== 10000
020000 [ER== 20000
040000 LOF== 40000
100000 HOE== 100000
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RHXX REGISTERS

NN N NN AN N NN AN PO RO A PO AU NI ROND A = b ad b b b ot b
gmru«v-o-ouqowamdQODmewdooaﬂowbm-‘

= OV00~

«0

00200
00
1000

020000
100000

000040

000400

100000

004000

LSBTTL RMXX REGISTERS
;CONTROL AND STATUS REGISTER 1 (RP(S1)

3 == 1 8 : INTERRUPT ENABLE (BIT #6)

RDY == 2 ‘READY (BIT #7)

Al == 400 :HIGH ORDER BUS ADDRESS BIT (BIT #8)
Al == 1800 :MIGH ORDER BUS ADDRESS BIT (BiT #9)
:PSEL == 5 00 :PORT SELECT (BIT #10)

MCFC == 20000 :MASSBUSS PARITY ERROR (B!T #13)

TRE == 40000 STRANSFER ERROR (BIT #14)

MSSC == 100000 :SPECIAL CONDITION (BIT #15)

;WORD COUNT REGISTER (RPW(C)
; (EACH BIT IS CALLED BY BIT NUMBER)

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

;CONTROL AND STATUS REGISTER 2 (RP(S2)

;US1 == 1 :UNIT SELECT (BIT #0)

;Us2 == 2 SUNIT SELECT (BIT #1)

WEE == 4 SUNIT SELECT (BIT #2)

:BAl == 10 :BUS ADDRESS INCREMENT INWIBIT (BIT #3)
‘MOPAT == 20 IMASSBUS PARITY TEST (BIT #4)
(LR == 40 SCLEAR (BIT #S)

;IR == 100 :INPUT READY (BIT #6)

:OR == 200 :0UTPUT READY (BIT #7)

MPE == 400 ‘MASS BUS PARITY ERROR (BIT #8)
MXF == 1000 ‘MISSED TRANSFER ERROR (BIT #9)
MSPGE == 2000 *PROGRAM ERRO (BIT #10)

NEM == 4000 ;0N EX1STENT MEMORY (BIT #11)
NED == 10000 :NON EXISTENT DRIVE (BIT #12)
UPE == 20000 *UNIBUS PARITY ERROR (BIT #13)
WCE == 40000 :WRITE CHECK ERROR (BIT #14)
DLT == 100000 :DATA LATE (BIT #15)

sDATA BUFFER REGISTER (RPDB)
s(EACH BIT IS CALLED BY BIT NUMBER)

.SBTTL RPO7 REGISTERS
;CONTROL AND STATUS 1 REGISTER. (#00)

F ok LSBT 2L S
[=lelele)

-

-

c

=

SEQ 0027

CIR

GLO
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# REGISTERS GE 12 SEQ 0028
3
22 ;DRIVE STATUS REGISTER (RPDS) (#01)
. 000001 oM == 1 ;OFFSET MODE
v 880002 EWN == 2 ‘ERROR WARNING
6k 0004 ILv == & SSECTOR INTERLEAVE MODE IS ENABLED TH. H.W
.5 DV == 100 SVOLUME VALID (BIT #6)
66 ‘DRY == 200 :DRIVE READY (BIT #7)
67 :DPR == 400 :DRIVE PRESENT (BIT #8)
68 :PGM == 1000 :PROGRAMABLE (BIT #9)
69 002000 LSt - 2800 SLAST SECTOR TRANSFERRED (BIT #10)
70 sWRL == 4000 SWRITE LOCK (BIT #11)
7 ‘MOL == 10000 SMEDIUM ON=LINE (BIT #12)
7 ‘PIP == 20000 :POSITIONING OPERATION IN PROGRESS (BIT #13)
7 040000 £RR == 40000 :COMPOSITE ERROR (BIT #14)
;g 100000 ATA == 100000 :ATTENTION ACTIVE (BIT #15)
76
;g :ERROR REGISTER #01 (RPER1) (#02)
79 000001 ILF == 1 ;ILLEGAL FUNCTION (BIT #0)
80 000002 ILR sz 2 sILLEGAL REGISTER (BIT #1)
81 000004 RMR == &4 *REGISTER MODIFICATION REFUSED (BIT #2)
82 :PAR == 10 ‘PARITY ERROR (BIT #3)
83 000020 FER == 20 *FORMAT Enaon (Blt #%)
B4 000040 WwCF == 40 :WRITE CLOCK FAIL (BIT #5)
85 000100 ECH == 100 *ECC HARD ERROR (BIT #6)
86 000200 HCE == 200 :HEADER COMPARE ERROR (BIT #7)
87 000490 HCRC == 400 *HEADER CRC ERROR (BIT #8)
R 001000 AOE == 1000 *ADDRESS OVER7LOW ERROR (BIT #9)
89 002000 1AE == 2000 SINVALID ADDRESS ERROR (BIT #10)
90 004000 WLE == 4000 URITE LOCK ERRCR (BIT #1)
91 010000 DTE == 10000 *DRIVE TIMING ERROR (BIT #12)
G 020000 OPl] == 20000 OPERATION INCOMPLETE (BIT #13)
93 040000 UNS == 40000 ‘DRIVE UNSAFE (BIT #14)
32 100000 DCK == 100000 :DATA CHECK ERROR (BIT 15)
9%
35 :MAINTAINABILITY REGISTER #01 (RPMR1)(#03)
‘33 100000 DMD == 100000 :DIAGNOSTIC MODE
101
}8% ;ATTENTION SUMMARY PSEUDO-REGISTER (RPAS) (#04)
104 SATO == 1 :DEVICE 0 (BIT #0)
105 SATY == 2 SDEVICE 1 (BIT #1)
106 AT == & ‘DEVICE i (BIT #2)
107 AT == 10 ‘DEVICE 3 (BIT #3)
108 :AT4 == 20 :DEVICE & (BIT #4)
1C9 :ATS == &0 :DEVICE S (BIT #5)
110 TAT6 == 100 ‘DEVICE 6 (BIT #6)
}}} TAT7 == 200 SDEVICE 7 (BIT #7)
11%
114 :DESIRED SECTOR/TRACK ADDRESS REGISTER (RPDA) (#05)



D™

;OFFSET REGISTER (RPOF) (#11)
002000 HCI == 2000 ;HEADER COMPARE INMWIBIT (BIT #10)

D 3
IRJLAOD RPO7 FCTINL TEST MACRO v04.00 1-JAN=-B3 11:06:45 PAGE 12-2 SEQ 0029 c2
PO7 REGISTERS GL
}}; ;(EACH BIT 1S CALLED BY BIT NUMBER)
1n
}}3 :DRIVE TYPE REGISTER (RPDT) (#06)
120 D700 == 1 :DRIVE TYPE NUMBER BIT 1
121 :0181 sz 2 :DRIVE TYPE NUMBER BIT ;
1 g ;DT ; == &4 :DRIVE TYPE NUMBER BIT
1 ;D10 == 10 :DRIVE TYPE NUMBER BIT &
124 D106 == 20 :JRIVE TYPE NUMBER BIT 5
125 D105 == 40 :DRIVE TYPE NUMBER BIT 9
126 ;D10 == 100 :DRIVE TYPE NUMBER BIT
127 :D10 == 200 :DRIVE TYPE NUMBER BIT 8
128 :DT08 == 400 :DRIVE TYPE NUMBER BIT 9
1%8 :DRQ == 4000 :DRIVE REQUEST REQUIRED (BIT #11)
1 :MOH == 20000 :MOVING HEAD (BIT #13)
131 : TAP == 40000 :TAPE DRIVE (BIT #14)
}sg :NBA == 100000 :NOT BLOCK ADDRESSED (BIT #15)
134
}gg :LOOK=AHEAD REGISTER (RPLA) (#07)
137 :SCO == 100 :SECTOR COUNT FIELD O (BIT #6)
138 :sC1 == 200 :SECTOR COUNT FIELD 1 (BIT #7)
139 ;scg == 400 :SECTOR COUNT FIELD % (BIT #8)
140 :SC == 1000 :SECTOR COUNT FIELD 3 (BIT #9)
}2} :SC4 == 2000 :SECTOR COUNT FIELD & (BIT #10)
143
}22 :RP0O7 ERROR REGISTER #02 (RPER2) (#10)
146 000400 WRYUNS == 400 :WRITE OFF TRACK CENTER (WRITE UNSAFE)
147 001000 WOR == 1000 :WRITE OVERRUN ERROR
148 002000 RWU1 == 2000 :W/R UNSAFE ERROR 1 (WRITE ERROR)
149 004000 RWU2 == 4000 :W/R UNSAFE ERROR 2 (READ OR WRITE ERROR)
150 010000 RWU3 == 10000 :W/R UNSAFE ERROR 3 (WRITE ERRCR)
}g} 100000 PGE == 100000 :PROGRAM ERROR
153
}gg :RPO7 ERROR REGISTER #03 (RPER3)
156 :DGE sz 1 :DIAGNOSTIC COMMAND
157 000010 DPE == 10 :DATA PARITY DURING WRITE
158 000020 SDF z= 20 :SERDES DATA FAILURE
159 000040 DCU == &0 :DC LOW UNSAFE
160 000100 1XU == 100 :INDEX PULSE UNSAFE
161 000200 DV == 200 :DRIVE CHECK
162 000400 PHF == 400 :TACH CALIBRATE FAILURE
163 001000 LCE == 1000 :LOST CYLINDER (POSITIONER IN GUARD BAND)
164 002000 LBC == 2000 :LOST BIT CLOCK
165 040000 Skl == 40000 sSEEK INCOMPLETE
129 100000 BSE == 100000 :BAD SECTOR
168
169
170
17
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RPO7 REGISTERS

i i 004000 ECI == 4000 :ERROR CORRECTION CODE INMIBIT (BIT #11)
17 010000 FMT16 == 10000 :FORMAT BIT (BIT #12

};g 100000 CMoD == 100000 ;COMMAND MODIFIER BIT (BIT #13)

176

177 :DESIRED CYLINDER ADDRESS (RPDC) (#12)

};3 :(EACH BIT IS CALLED BY BIT NUMBER)

180

181 :CURRENT CYLINDER ADDRESS (RPCC) (#13)

}g; s(EACH BIT IS CALLED BY BIT NUMBER)

184

185 :SERJAL NUMBER REGISTER (RPSN) (#14)

}gg s (EACH IS CALLED BY BIT NUMBER)

188

189 :ECC POSITION REGISTER (RPECT1) (#16)

}3? ;s (EACH BIT IS CALLED BY BIT NUMBER)

192

193 :ECC PATTERN REGISTER (RPEC2) (#17)

}gg :(EACH BIT IS CALLED BY BIT NUMBER)

196

}g; .SBTTL RPO7 DRIVER COMMANDS

199 000101 NOOP sz 101 :NO OPERATION

200 000105 SEEK == 105 :SEEK

201 000107 RECAL == 107 JRECAL IBRATE

202 000111 DRVCLR == 111 sDRIVE CLEAR

203 000113 RELSE sz 118 sRELEASE

204 000115 OFFSET == 115 :OFFSET

205 000117 RTC == 117 JRETURN TO CENTER LINE

206 000121 READIN == 121 :READ IN PRESET

207 000131 SEARCH == 131 :SEARCH

208 000135 DIAG sz 135 :DIAGNOSTIC MODE

209 000143 ILLCMD == 143 s ILLEGAL COMMAND

210 000151 WwCKD == 151 :WRITE CHECK DATA

1 000153 WCKHD == 153 :WRITE CHECK HEADER AND DATA

212 000161 WRTDAT == 161 :WRITE DATA

213 000163 FMTRK == 163 :FORMAT TRACK

214 000165 WRTTD sz 165 :WRITE TRACK DSECRIPTOR

215 000171 RDDAT sz 171 JREAD DATA

216 000173 RDHD == 173 :READ HEADER AND DATA

%}; 000175 RDTD == 175 :READ TRACK DSECRIPTOR

%53 177400 SCTRWC == =256. :DEFAULT WORD COUNT

%%} ;:THE FOLLOWING ARE SPECIAL DRIVER COMMANDS (NOT CONTROLLER COMMANDS)
22% 000141 GETREG == 141 :READ RPCS1, RPWC, RPBA, RPDA AND STORE THEM AT ADDRESS
224 :POINTED TO BY ‘DPB'+6.

225 000145 MAINT == 145 :WRITE MAINTENANCE REGISTER RPMR1

226 000147 SETFORM == 147 ;SET FORMAT PSEUDO-CMD: WRITE OFFSET REGISTER. SETFORM
227 :FIRST READS RPOF, EXTRACT ITS LO BYTE, CHANGES ITS HI BYTE
228 :PET *DPB', MERGES BOTH BYTES TO WRITE RPOF, HENCE SETFORM
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DRIVER COMMANDS

2%9 ;WRITES RPOF W
53? ; COMMAND OF FSE

l
T

TH
DO

l
S

B
T

YTE PER 'DPB', LO BYTE UNCHANGED. THE
HE OPPOSITE.

SEQ 0031
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GLOBAL DATA SECTION

% .SBTTL GLOBAL DATA SECTION
e

“ : THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED

; : IN MORE THAN ONE TEST.

8 002240 000001 ITCNT:: WORD 1 :TEST ITERATION COUNTER

9 002242 000000 ISRCNT:: .WORD 8 :INTERRUPT SERVICE COUNTER

10 002244 00200 XTIMES:: .WORD 1024. sTEST ITERATION COUNT; TESTS 14, £ 18,
11 002246 00000 DOTWO:: .WORD O SUSED TO FORCE TWO ITERATIONS OF AN OPERATION
1; 80 50 000000 CLKSTA:: .WORD 8 sCLOCK STATUS (NO CLOCK= 0,kW11=P= 1 OR KWil=L= =1
13 002252 000200 BYPASS:: .WORD BYPASS ROUTE ADR; SET IN CALL ERRABO
14 :CALLERS; CALL.A/B/C, DRVCAL, SRCHOO.
}g 002254 000000 SVSTAT:: .WORD 0 :STATUS/ERROR INDICATOR IS; SAVED HERE ON AN ERROR
17 002256 001165 NC1::  .WORD 6;9. :LAST PHYSICAL CYL

18 002260 001166 NC2::  .WORD g 0. :FIRST FE (VL

19 oozsbz 000037 NT1::  .WORD 1. :LAST PHYSICAL TRK

%? 002264 000061 NS1:: LWORD 49, :LAST PHYSICAL SEC

2; 002266 000000 CYL.RD:: .WORD 0 ;CYLINDER READ

23 002270 000000 TRK.RD:: .WORD 0 :TRACK READ

24 002272 000000 SEC.RD:: .WORD O :SECTOR READ

25 002274 000000 CYL.DS:: .WORD O :CYLINDER DESIRED

26 002276 000000 SEC.DS:: .WORD 0 :SECTOR DESIRED

gg 002300 000000 TRK.DS:: .WORD O ;TRACK DESIRED

9 002302 000000 TIM,UP:: .WORD O :MINIMUM TIME

0 002304 000000 MWORD O :NUMBER OF COUNTS BELOW MIN, LIMIT

1 002306 000000 MORD O sMAXIMUM TIME

2 002310 000000 LMORD O :NUMBER OF COUNTS ABOVE MAX. LIMIT

33 002312 000000 000000 .WORD 0,0 :TOTAL TIME OF ALL SEEKS

32 002316 000000 MORD O :NUMBER OF SEEKS PERFORMED

ge 002320 000000 TIM.DN:: .WORD 0 :MINIMUM TIME :

37 002322 000000 MORD O :NUMBER OF COUNTS BELOW MiN, LIMIT

38 002324 000000 .MORD O :MAXIMUM TIME

29 002326 000000 MORD O :NUMBER OF COUNTS ABOVE MAX. LIMIT

40 002330 000000 000000 .MORD 0,0 :TOTAL TIME OF ALL SEEKS

41 002334 000000 MORD O :NUMBER OF SEEKS PERFORMED

4«2 002336 000000 TIM.PT:: .WORD O :POINTS TO TABLE OF TIMES

43 002340 000000 WCEFLG:: .WORD O :FATAL WRITE CHECK ERROR FLAG

44 0023%3«2 000000 DELTA:: .WORD O :MEMORY SIZING SCRATCH LOCATION

4% 002346 163400 TRKWC:: WORD =<256.%25.> :WORD COUNT FOR HALF A TRACK IN 16 BIT MODE
46 002346 000012 STALL1:: .WORD 10. :10 MILLISECONDS STALL

23 002350 000012 STALL2:: .WORD 10. :10 MILLISECONDS STALL

49 :BIT TABLE

50 002352 000001 BITS:: .WORD BITO0

51 002354 000002 LWORD BITO1

52 002356 000004 .WORD 81!0%

53 002360 000010 LMORD BIT0

54 002362 000020 .WORD BIT04

55 002364 000040 .WORD BIT05

56 002366 000100 .WORD BIT06

57 002370 000200 LWORD BI107
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000200

004605
000000
003103
003246

004647
005115
000000
000764

004721
005115
000000
004374

004766
005115
000000
010770

005033

TEST MACRO v04.00 1-JAN=-B83 11:06:45 PAGE 13-1

.WORD
-WORD

L ]

=

o

b« ]

o
(e oXoedoofoodochoodoodeodoedocdoodoodeafoodosle]
s Bt et B2 B3 b3 Bt Bt Pt Pt Bt Bt P B Pt PO
- N ——

OCOO0OOCOOOO =t ed bt = OO
NS WNN Y = OV S i) = OO0 00

-WORD
+SBTTL TIMING LIMITS

sROTATIONAL TEST TABLES TOR RPO7 DRIVE

:S0HMZ AND 60MZ TABLE

T7A::  .WORD ROTATE
WORD O
.WORD 1 03.
WORD 1702.

;SEEK TEST TABLES

TIMT10:: .WORD ONECYL
.WORD  REV
WORD O
.WORD 500,

TIMT11:: .WORD AVERGE
.WORD  REV
.WORD

.WORD  2300.

TIMT12:: .WORD MXSEEK
.WORD  REV
.WORD 0
.WORD  4600.

T1420:: .WORD MARK
.WORD 0
.WORD 0
.WORD 1702.

;L0 L
JHI L

\I‘\ﬂ
U"\ﬂ
NN

LIMIT
LIMIT

s FORWARD
JREVERSE
JNO LO LIM]
sHI LIMIT (

;s FORWARD

INO LO LIMIT
‘Wl LIMIT (23.0MS)

;s FORWARD

T
5.0MS)

s REVERSE
iNO LO LIMIT
tHI LlHlT (46.0MS)

;ADDR MARK TEST

:2ND MSG; NONE

:NO LO LimIT

iHl LlHlY (16.515M8 - 3%)

;SPECS. MESSAGE TABLES FOR ROTATIONAL AND TIMING TESTS
;ROTATIONAL MESSAGE AND LO/WI LIMITS

SOHI AND 60HZ TABLE

$P7: .WORD  MSG/7X
.WORD  1603.
.WORD  1702.

HSG

;TIMING TEST MESSAGES AND LO/WI LIMITS

SEQ 0033
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FCTNL TEST MACRO v04.00 1=JAN=BY 11:06:45 PAGE 13-2 SEQ 003«
0 51% SP10:: .WORD MSG10xX ;MSG
2 0000 .WORD sNO LO LIMITY
& 000764 .WORD 00. HI LIMIT (S5.0mS)
6 005135 SP11:: .WORD MSG11x :MSG
g QODgg .WORD g JNO LO LIMIT
004374 .WORD 300. sHI LIMIT (23.0MS)
& 00513 SP12:: .WORD MSG12x :M3G6
6 0000 .WORD 0 JNO LO LIMITY
0 010770 .WORD 4600, Ml LIMIT (46.0MS)
005132 $1420:: .WORD MSG14X ;MSG
000000 LMORD O :NO LO LIMIT
003246 .WORD 1702. ML LIMIT (16.515MS -« 3%)

FES
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38 002572
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L
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000000
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000000
002744

000000

AO R:?;sF(YNL TEST MACRO v04.00 1=JAN=-B3 11:06:45 PAGE 14

:DPB (DRIVE PARAMETER BLOCK)
DPB.A:: .BYTE 8

BYTE

.WORD

.WORD DBUFF
BYTE O
BYTE O
.WORD 0
.WORD REG
.WORD 0

DPB.B:: .BYTE
.BYTE
.BYTE
.BYTE
.WORD
.WORD

.BYTE
.BYTE

.WORD
.WORD

BUFF

o O © O'{JOOOO

o
Loy
[~

.WORD O

DPB.C:: .BYTE 0
BYTE 0
.BYTE O
BYTE 0
.WORD -
.WORD D

ND
AND A17 AND A16
COUNT (MUST BE NEG.)
ER ADDRESS OR

TABLE POINTER
OR ADDRESS OR

INDE X

ADDRESS OR
INDEX
DER_ADDRESS
TABLE POINTER
O THE FIRST OF TWENTY
S OF WHERE THE DRIVER
ORE THE RHXX/RPQ7
S ON AN ERROR. [F LEFT
ISTERS ARE NOT SAVED.
TUS/ERROR INDICATOR
;ERROR OCCURRED
T

DONE
09 AND BIT06-BITO3
TYPE OF ERROR

TR IR IR R R s e e e A T P PR PR PR TR PR PR DR DR L 2

E NUMBE

OMMAND

SEL AND A17 AND A6

ORD COUNT (MUST BE NEG.)
FFER ADDRESS OR

ER TABLE POINTER

ECTOR ADDRESS OR

REG. INDEX

RACK ADDRESS OR

.

6
LINDER ADDRESS
ROR_TABLE POINTER

10 THE FIRST OF WENTY
NS OF WHERE THE PRIVER
TORE THE RHXX/RZ07

S ON AN ERROR, [F LEFT
ISTERS ARE NOT SAVED.
TUS/ERROR INDICATOR
>ERROR OCCURRED
>DONE

DON
09 AND BIT06-BIT03
TYPE OF ERROR

D=t emAMEI D= WV=C

I PETETETE TR PR PR PR AR TR TR DR EN

NUMBE

s Dt MIMUNO D<M

WV Me=il I >OOD

ND

AND A17 AND Al6
COUNT (MUST BE NEG.)
ER ADDRESS OR

TASLE POINTER

—COWVMO™D P>»Ih hwn
m"'ﬂmi
o

NUMBER
T VALUE OR FMT16, ECI, AND HWCI

R
SET VALUE OR FMT16, ECI, AND HC(CI

E R
El VALUE OR FMT16, ECI, AND W(]

SEQ 0035
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23 002610 000 BYTE 0 ;;}ggrssgéoulzgg:sss OR

60 002611 000 ' BYTE 0 $(11) TRACK ADDRESS OR

&3 002612 000000 WORD G N3] Y iNoER: ADDRESS

oi 002614 002744 "WORD  REG :(14) ERROR TABLE POINTER
:POINTS TO THE FIRST OF TWENTY

& :LOCATIONS OF WHERE THME DRIVER

66 (IS TO STORE THE RHXX/RPO7

67 :REGISTERS ON AN ERROR. IF LEFT

68 :ZERO REGISTERS ARE NOT SAVED.

69 002616 000000 JWORD O 1(16) STATUS/ERROR INDICATOR

70 *BIT1521=>ERROR OCCURRED

71 *BIT07=1=>DONE

7 ;BIT14-BIT09 AND BIT06-BITO3

;‘ :INDICATE TYPE OF ERROR

75 002620 000 DTADPB:: .BYTE 0 :(0) DRIVE NUMBER

76 002621 000 BYTE 0 1(1) OFFSET VALUE OR FMT16, ECT, AND WCI

77 002622 000 BYTE 0 ;(;) COMMAND

78 002623 000 BYTE 0 1(3) PSEL AND A17 AND A16

79 002624 000000 "WORD 0 (4) WORD COUNT (MUST BE NEG.)

80 002626 042610 "WORD  DBUFF 1(6) BUFFER ADDRESS OR

81 *REGISTER TABLE POINTER

82 002630 000 BYTE 0 1(10) SECTOR ADDRESS OR

83 *FIRST REG. INDEX

84 002631 000 BYTE 0 :(11) TRACK ADDRESS OR

85 *LAST REG. INDEX

86 002632 000000 JWORD 0 :(12) CYLINDER ADDRESS

87 002636 002744 "WORD  REG (14) ERROR TABLE POINTER

88 *POINTS TO THE FIRST OF TWENTY

89 *LOCATIONS OF WHERE THE DRIVER

90 *IS TO STORE THE RHXX/RP07

91 *REGISTERS ON AN ERROR. IF LEFT

92 2ERO REGISTERS ARE NOT SAVED.

93 002636 000000 JWORD 0 1(16) STATUS/ERROR INDICATOR

9% *BIT1521=>ERROR OCCURRED

95 ‘BITO7=1=>DONE

9% :31T14-B1T09 AND BiT06-B]T03

97 *INDICATE TYPE OF ERROR
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TIMING LIMITS
1
g 0026‘2 000000 UNIT:: .WORD O JUSED TO SELECT A UNIT FOR TE""
00566 1 6220 RPADR:: .WORD 176700 sCONTAINS RPCS1 BASE Aooaiss
& 002644 000254 000240 RPVEL.* .WORD gsa.s-sz. sCONTAINS vegtoa ADDRESS & BR . "VEL
S 00 6sg 000050 RHEXT:.: .WORD 0 sCONTAINS RH70 OFFSET TO RPBAE
9 80 652 000000 RHTYPE:: . WORD O sCONTAINS RHXX TYPE; RM11= 0, RH70= 1
02654 000000 DRVNO:: .WORD 8 sDRIVE NUMBER
3 002656 000000 DRVSN:: .WORD sSTORAGE FOR EACH S/N DIGIT
10 66g 176700 RPCS1:: .WORD 176700 sBASE ADDRESS USED FOR THE PRIVE
1 662 176702 RPWC:: LWORD 176702 s“ORD COUNT REGISTER
lg 02664 176704 RPBA:: .WORD 176704 sBYTE ADDRESS REGISTER
1 02666 176706 RPDA:: .WORD 176706 sDESIRED SECTOR/TRACK ADDRESS
14 002670 176710 RPCS2:: .WORD 176710 sRPQ7 STATUS REGISTER
15 002672 176712 RPDS:: .WORD 176712 :RPO7 DRIVE STATUS
16 002674 176714 RPER1:: .WORD 176714 :RPO7 ERROR REGISTER M
17 002676 176716 RPAS:: _WORD 176716 sRPO7 ATTENTION SUMMARY PSEUDO REGISTER
18 002700 176/20 RPLA:: .WORD 176720 sRPO7 LOOK AHEAD REGISTER
19 002702 176722 RPDB:: .WORD 176722 :RPO7 DATA BUFFER
20 002704 176724 RPMR1:: .WORD 176724 :RPO7 MAINTENANCE REGISTER #1
21 002706 176726 RPDT:: L.WORD 176726 sDRIVE TYPE REGISTER
22 002710 176730 RPSN:: .WORD 176730 :RP0O7 SERIAL NUMBER
23 002712 176732 RPOF:: .WCRD 176732 sRPO7 OFFSET REGISTER
24 002714 176734 RPDC:: .WORD 176734 :RPO7 DESIRED CYLINDER
25 002716 176736 RPCC:: .WORD 176736 sRPO7 CURRENT CYLINDER
26 002720 176740 RPER2:: .WORD 176740 :RP07 ERROR REGISTER #2
27 002722 176742 RPER3:: .WORD 176742 :RPO7 ERROR REGISTER #3
28 002724 176744 RPEC1:: .WORD 176744 :RP07 ERROR POSITION
29 002726 176746 RPEC2:: .WORD 176746 :RPO7 ERROR PATTERN
30 002730 176750 RPBAE:: .WORD 176750 sRH70 REGISTER
g% 002732 176752 RPCS3:: .WORD 176752 sRH70 REGISTER
33 sATTENTION BITS TABLE (ATABIT=8 BYTES)
34 sTHIS TABLE CONTAINS THE CORRESPONDING BIT TO EACH DRIVES
gg JATTENTION BIT
37 002734 001 ATABIT::.BYTE 1 :DRIVE 0
38 002735 002 .BYTE 2 sDRIVE 1
39 002736 004 BYTE & sDRIVE 2
40 002737 010 BYTE 10 :DRIVE 3
41 002740 020 BYTE 20 :DRIVE &
42 002741 040 .BYTE 40 :DRIVE S
43 002742 100 BYTE 100 ;DRIVE 6
2g 002743 200 .BYTE 200 :DRIVE 7
L6 s STORAGE FOR DEVICE REGISTERS

47 :
zg 002744 REG::  .BLKW 22. :SAVE REGISTERS HERE
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.SBTTL GLOBAL TEXT SECTION

399

: THE GLOBAL TEXT SE
s MESSAGES, AND ASCI
: MORE THAN ONE TEST

CTION CONTAINS FORMAT STATEMENTS,
I INFORMATION THAT ARE USED IN

NOMV00 NON N SN NN -

} sNAMES OF DEVICES SUPPORTED BY PROGRAM
17 003020 LSOVTYP::
003020 122 120 060 LASCIZ /RPO7/
.EVEN
18
2%
gg : TEST DESCRIPTION
27 003026 LSDESC::
003026 122 120 060 '?3§§1 /RPO7 FUNCTIONAL TEST/
g
%9 s FORMAT STATEMENTS USED IN PRINT CAL!'S
38 .
39 003054 045 116 000 CRLF:: .ASCIZ /IN/
29 003057 045 101 106 DH25A:: .ASCIZ /X%ADRIVE %01%IN/
42 003075 045 101 103 DH44A:: .ASCIZ /XACYL ¥ID3XA. /
43 003114 045 101 124 DH44B:: .ASCIZ /XIATRK XD2XA. /
&6 003133 045 101 123 DH&G4C:: .ASCIZ /XASEC XD2XA. /
45 003152 045 101 122 DH&44D:: .ASCIZ /XARPER2 (MEX) XTXTXTXT/
46 003201 045 116 045 DH44LE:: .ASCIZ /XINXADRIVE RPCS1 RPW( RPBA RPDA RP(S2 RPDS/
47 003272 045 116 045 DH44F:: .ASCIZ /INYO6%A %06%A xoexn xosxA xoezA Y06%A 206/
48 003352 045 116 045 DHL4LG:: .ASCIZ /INXARPER1 RPAS PDB RPMR1 RPDT RPSN/
49 003443 045 116 045 DH44H:: .ASCIZ /INX06%A X06%A xoszn xoszA xoezA 206%: %06/
50 003523 045 116 045 DH&L4LI:: .ASCIZ /XINXARPOF RPDC RPCC RPER? RPEF RPECT RPEC2/
51 003615 045 116 045 DH&LLJ:: _ASCIZ /INXO6XA ZX06%XA 2Y06%A Z06%A !06!A Y in R06IN/
52 003677 045 101 122 DH44K:: .ASCIZ /XIARPBAE RP(S3/
22\003717 045 116 045 DH44L:: .ASCIZ /INXO6XA X06IN/
55 003736 045 101 104 DH4SA:: .ASCIZ /%ADRV CYL TRK SECIN/
56 003764 045 117 063 DH45B:: .ASCIZ /%03%A ID3XA. zosxn zosza IN/
57 004021 045 101 107 DH4SC:: .ASCIZ /XAGDCYL TRK CYL BDTRK BDSECXIN/
gswwn 045 104 063 DH45D:: .ASCIZ nmnzsmnAunousmnAunuuzsmnum/
go 004164 045 116 045 DH52A:: ,ASCIZ /XNXANUMBER OF LOST REVOLUTIONS=XD4%A./
62 004232 045 116 045 NOCLK:: .ASCIZ /XNYANO P-CLOCK, TIMING TESTS WILL NOT BE EXECUTEDIN/
63 004316 045 116 045 DSNMSG:: .ASC1Z 7INYADRIVE 101%A, PG/
64 006342 045 124 000 SNDIGT:: .ASCIZ /%1/
65 006345 045 101 126 WRTENM:: _ASCIZ /XATEST XD2%A. NOT RUN, NOT ENABLED BY USERIN/
66 006422 045 101 125 SEAERR:: .ASCIZ /Y¥AUNRECOVERABLE SEARCH ERRORIN/
67 0046461 045 101 123 SEABAD:: .ASCIZ /YASEARCH FAILED AFTER 16. RETRIESIN/
68 004525 045 101 101 ABOTST:: ,ASCIZ /XAABORT TESTIN/
101 120 POSERR:: .ASCIZ /XZAPOSITION ERROR, TEST ABORTEDXN/

99 004544 045
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LAD RPO7 FCINL TEST MACRO v04.00 1=JAN=B3 11:06:45 PAGE 16=1 SEQ 0039
AL TEXT SECTION

71 00660; 4 116 45 ROTATE:: .ASCIZ /INXAROTATIONAL SPEED TIMESEINZA = /

7i 069‘ &4 116 45 ONECYL:: .ASCIZ /XINXAONE CYLINDER SEEK TIMESAINXIA * FORWARD/
7 21 4 116 4S5 AVERGE:: .ASC JAINZAAVERAGE SEEK TIMESEINZA * FORWARD/
74 0047 kg 116 4S5 MXSEEK:: .ASCIZ /INXAMAXIMUM SEEK TIMESINZA * FORWARD/
75 8050 04 116 45 MARK:: .ASCIZ /XINXAADDRESS MARK DETECT TIMESZINZA + /
7? 051 045 11 40 FWD:: LASCIZ /%A * FORWARD/

; 00511 045 101 40 REV:: JASCIZ /%A * REVERSE/

73 0051 MSG7X::

80 0051 MSGI10X::

81 0051 MSGT11X::

8; 0051 - MSG14X::

g‘ 0051 045 101 040 MSGI2X:: LASCIZ /%A = LIMIT(S)/

85 0050 045 116 045 UNSMSG:: .ASCIZ /INXZADRIVE XO1XA UNSAFEZXN/

86 005201 045 116 045 NEDMSG:: .ASCIZ /XNXADRIVE XO1XA NON-EXISTENTXEN/

87 OOS%Lg 045 116 045 OFLMSG:: .ASCIZ /XNZADRIVE XO1XA OFF=L INEXIN/

gs 00527 045 116 045 NOTMSG:: .ASCIZ /XNXADRIVE X01XA NOT AN RPO7IN/

g? LSBTTL GLOBAL ASCII MESSAGE SECTION

92 005331 122 110 130 EM1:: LASCIZ /RHXX CONTROL BUS PARITY ERROR MCPE=1/
93 005376 122 110 130 EM2:: LASCIZ /RHXX DATA BUS PARITY ERROR MDPE=1/

005440 122 110 130 EM3:: LASCIZ /RHXX ILLEGAL CONDITIONS SET (NED,NEM,PGE ,MXF)/

95 005516 127 122 111 EM4:: LASCIZ /WRITE CHECK ERROR/ -

96 005540 104 101 126 EMS:: LASCIZ /DATA LATE ERROR/

97 005560 104 122 111 EM6:: LASCIZ /DRIVE PROGRAMMING ERROR (PGE)/

gg 005616 114 117 123 EM7:: LASCIZ /LOSTS BIT CLOCK (LBC)/
100 005644 127 122 111 EMY1:: LASCIZ /WRITE CLOCK FAILS/
101 005666 127 122 111 EM12:: .ASCIZ /WRITE LOCK ERROR/
102 005707 104 101 126 EM13:: _ASCiZ /DATA ERROR (DCK)/
103 005730 104 122 111 EM14:: .ASCIZ /DRIVE BUS PARITY ERROR (DPE)/
104 005765 M 114 114 EM15:: _ASCIZ /ILLEGAL CONDITIONS SET CILF,ILR,RMR)/
105 006032 101 104 104 EM16:: .ASCIZ /ADDRESSING ERROR (IAE,AQE)/

}8? 006065 123 105 105 EM17:: .ASCIZ /SEEK ERROR (SKI,LCE)/
108 006112 103 114 117 EH;O:: LASCIZ QCLOCK (KW11=P) OVERFLOW IN TIMING TESTa
109 006161 105 101 122 EMc1:: _ASCIZ /EARLY WARNING (EWN)/

110 006205 122 105 101 EMZ2:: .ASCIZ /READ & WRITE HEAD FAILS/

111 006235 104 101 126 EM23:: .ASCIZ /DATA FORMAY BIT ERROR (FER)/

112 006271 110 105 101 EM24:: .ASCIZ /+EADER INFORMATION ERROR (MCE)/

113 006330 104 122 111 EM25:: .ASCIZ @QDRIVE HAS BECOME NON-EXISTENTa

114 006366 104 122 111 EM26:: .ASCIZ @DRIVE HAS NOT RESPONDED TO PORT REQUESTa
}}2 006436 1253 117 106 EM27:: .ASCIZ @SOFTWARE TIMEOUT ON THIS DRIVER

117 006475 106 101 126 EM30:: .ASCIZ @QFATAL MASSBUS PARITY ERROR (MCPE=1 OR PAR=1)a
118 006552 117 106 106 EM31:: .ASCIZ @QOFFLINE OR UNSAFE DRIVE REQUESTEDa

119 006614 127 122 m EH3§:: JASCIZ /WRITC-READY UNSAFE/

120 006637 104 103 040 EM33:: L.ASCIZ /DC POWER UNSAFE/

121 006657 1M 116 106 EM34:: LASCIZ /ZINDEX UNSAFE/

122 006674 120 122 117 EM35:: LASCIZ /PROCESSCR HANDSHAKE FAILURE/

}gz 006730 104 122 111 EM36:: .ASCIZ /DRIVE OFFLINE OR NOT AN RPO?7/

125 006765 117 120 105 EM&1:: .ASCIZ /OPERATION INCOMPLETE (OPI)/

126 007020 m 115 120 EM&2:: LASCIZ /IMPROPER HEADER DATA/

127 007045 105 103 105 EM&3:: _ASCIZ /ZECC LOGIC FAILURE/
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SBTTL GLOBAL ERROR REPORT SECTION
DH&4: :

Somny -

RR

0076
0076 13746 0022 MOV CYL.RD,=(SP)
007610 012746 00507 MOV FDHGGLA | =(SP)
007614 01 733 000002 MOV #2,-(SP)
0076 g 1 MOV SP RO
007622 104414 TRAP  ({$PNTB
007624 86;706 800006 ADD #6,SP
5 007630 013746 o;zro MOV TRK.RD,=(SP)
007634 012746 003114 MOV WDH4LB, =(SP)
007640 012746 000002 MOV #2,-(SP)
7 010500 MOV SP,RO
007646 104414 TRAP  ($PNTB
7650 oe§7oe 000006 ADD #6,SP
6 007654 013746 00227 MOV SEL.RD,=(SP)
007660 01%766 00313 MOV #DHL4LC .= (SP)
7 0127646 000002 MOV #2,-(SP)
007670 010600 MOV SP,RO
007672 104414 TRAP  CSPNTB
007674 06;706 000006 ADD #6,5P
7 007700 013746 003004 MOV REG+40,=(SP)  :PRINT RPER2 ERROR CODE IN HEX
8 007704 042716 177400 BIC #177400, (SP)
9 007710 004737 011430 JSR PC,OCTHEX
10 007714 012746 011572 MOV #PSTACK+6,=(SP)
007720 012746 011570 MOV #PSTACK+4 . =(SP)
007724 012746 011566 MOV #PSTACK+2.=(SP)
007730 012746 011564 MOV #PSTACK,=(SP)
007734 012746 003152 MOV #DH44D , = (SP)
007740 012746 000005 MOV #5,-(SP)
007744 010600 MOV SP.RO
007746 104414 TRAP  CSPNTB
007750 062706 000014 ADD #14,5P
1 :PRINT *DRIVE RPCS1 RPWC RPBA RPDA RP(S2 RPDS'
12 007754 012746 003201 MOV #DHGLE ,=(SP)
007760 012746 000001 MOV #1,-(SP)
007764 010600 MOV SP,RO
007766 104415 TRAP  CSPNTX
007770 oegroe 000004 ADD #4,5P
13 007774 013746 002756 MOV REG+12,=(SP)
010000 013746 002754 MOV REG+10,=(SP)
010006 013746 002752 MOV REG+06,=(SP)
010010 013746 002750 MOV REG+04 . =(SP)
010014 01gr4e 002746 MOV REG+02,=(SP)
010020 013746 002744 MOV REG,=(SP)
010026 013746 002654 MOV DRVNO, =(SP)
010030 012746 003272 MOV #OHLLF ,=(SP)
010034 012746 000010 MOV #10,-(SP)
010040 010600 MOV SP,RO
010042 104415 TRAP  CSPNTX
010044 062706 000022 ADD #22,5P :
14 :PRINT *RPER1 RPAS RPLA RPDB RPMRY RPD?Y RPSN
15 010050 012746 003352 MOV #DHLLG, = (SP)
010054 012746 000001 MOV #,-(SP)
010060 010600 MOV SP, RO
010062 104415 TRAP  CSPNTX
010066 062706 000004 ADD #4,5P



16 010070
10074
10100

010104
010110
010114
010120
010124
010130
0101
010136
010140

17

18 010144
010150
01015¢
010156
010160

19 010164
010170
010174
010200
010204
010210
010214
010220
010224
010230
010232
010234

20 010240

g; 010244

23 010246

010252
010256
010260
010262

24 010266

010272
010276
010302
010306
010310
010312
25 010316
26 010316
010322
0103%6
010330
010332
27 010336
010336

28

29 010340

30 010340

010344
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000022
002652

000010
003054

060001

000004

003736
000001

1%:

L10002:

DH4LS: :

MOV
MOV
MOV
MOV
MOV
MOV
MOv
MOV
MOV
MOV
TRAP
ADD

MOV
MOV
MOV
TRAP
ADD
MoV
MOV
MoV
MOV
MOV
MOV
MOV
MOV
Mov
MOV
TRAP
ADD
TST
BEQ

MOV
MOV
MOV
TRAP
ADD
MOV
MOV
MOV
Mov
MOV
TRAP
ADD

MOV
MOV
MOV
TRAP
ADD

TRAP

MOv
MOv

CIRJLAO RPO7 FCTINL TEST MACRO V04.00 1=JAN=B3 11:06:45 PAGE 17-1
GLOBAL ERROR REPORT SECTION

vV WVK

VVOVvVV9OOOVO
N N N S N s

POHLG] ,=(SP)
#1,-(SP)
SP,RO
CSPNTX
#6,5P
REG*46,=(SP)
REG*44,~(SP)
REG+42,=(SP)
REG+40,=(SP)
REG*+36,-(SP)
REG+34,=(SP)
REG+32,=(SP)
#DHLGL) ,=(SP)
#10,-(SP)
SP,RO
CSPNTX
#22,5P
RHTYPE

1%

#DH4LLK ,=(SP)
#1,-(SP)
SP,RO

#CRLF ,=(SP)
#1,-(SP)

#DHL5A,=(SP)
#1,-(SP)

sPRINT 'RPOF

RPDC

RPCC

;1S IT RH70 CONTROLLER ?

:BR IF NO

sPRINT °'RPBAE RP(S3’

sCR=LF

RPERZ2 RPER3 RPEC

SEQ 0042

RPEC2*

(2
GL
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000020
003054
000001

000004

002310
004164
000002
000006
003054
000001

000004

L10003:

DHS2::

L10004:

DH25::

TRAP
ADD

MOV
MoV

TRAP
ADD

TRAP
MoV

MOV
MOV

TIM.UP+6,-(SP)
#DHS52A,=(SP)
#2,-(SP)
SP,RO

CSPNTB

#6,5P

#CRLF ,=(SP)
#,-(5p)

SP RO
CSPNTB
#4,5P

C$MSG
DRVNO, = (SP)

#DH25A, =(SP)
#2,-(SP)

s CR=LF

sCR=LF

SEQ 0043
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GLOBAL ERROR RE

3
PORT S
0

P
-

ON

000006

03054
00001

000004

L10005:

Mov
TRAP
ADD

MOov
MOv
MoV
TRAP
ADD

TRAP

ACRO v04.00 1-JAN-B3 11:06:45 PAGE 17-3

SP.RO
CSPNTB
#6,5P
#CRLF,=(SP)
#1,-(5P)

SP R
CSPNTB
#,,5P

C($MSG

;CR=LF

SEQ 0044



CIRJLAD RPO7 FCTNL
GLOBAL SUBROUTINES

i

4

5

9 010646
g 01068
9 01865
10 010654
11 01065
1; 1

15 01066
16 0106
15 01067
16 010676
17

18

19
20

21 010700
22 010700
23 010704
24 010710
25 010714
26 010716
27 010720
28 010722
29 010724
30 010726
31 010730

OOC OO0O0O0000O
O b D i i i e

MACRO v04.00 1=-JAN=-83 11:06:45 PAGE 18

.SBTTL GLOBAL SUBROUTINES SECTION

;*SAVE RO-RS

E:CALL:
SAVREG:

;*RESTORE RO-R5

s*CALL:
.
RESREG:

JSR
Mov

RTS

JSR

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTS

PC,SAVREG

~ o~ o~
wuwm
bl
-

PC,RESREG

SP)+,20(SP)

P)+,20(SP)
)+ ,20(SP)
+,RS

VOTOOVODO

(
(
(
(
(
(
(
(
(
P

Svunununnunnunnow,m

::PUSH
::PUSH
::PUSH
::PUSH
::PUSH
:sPUSH
::SAVE
;:SAVE
2 :SAVE

ssRESTORE PC OF RESREG CALL
JsRESTORE PC OF MAIN FLOW

ssRESTORE PUSHED
::POP STACK INTO
::POP STACK INTO
::POP STACK INTO
::POP STACK INTO
::POP STACK INTO
::POP STACK INTO

C
ON STACK
PUSHED PARAMETER
PC OF MAIN FLOW
PC OF SAVREG CALL

PARAMETER

o
w

SEQ 0045
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GLOBAL SUBROUTINES
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:AUTO SIZE FOR RH70 CONTROLLER AND DETERMINE IF IT IS JUMPERED FOR 22 OR
:gAtfscxstens
: JSR PC,SIZE70 ;CALL ROUTINE
RS MUST CONTAIN POINTER TO NEW RPCS1 BASE ADDRESS
SIZE70: CLR RHEXT :CLEAR RPBAE OFFSET
CLR RHTYPE SCLEAR RMXX TYPE REGISTER (RW11)
MOV ERRVEC,=(SP) :SAVE CONTENTS OF ERROR VE(TOR
MOV #2% ,ERRVEC SSETUP 'TRAP' RETURN ADDRESS
MOV (RS),RO SGET RPCS1 ADDRESS
ADD #50,R0 *GET REGISTER OFFSET FOR RW70
MOV #10.,R2 *GET NUMBER OF REGISTERS TO CMECK
ST (RO) + STRAP IF NOT A VALID RPBA
1§31 (RO) + “TRAP IF NOT A VALID RPCS
MOV #50, RHEXT SLOAD OFFSET FOR RPBAE (22 REG:STER RM)
18: 187 (RO) + :TRAP IF NOT A VALID REGISTER
DEC R2 :DONE WITH ALL 32 REGISTERS ?
aNE 1% ‘BR IF NO
ggv c;«.aucxr SLOAD OFFSET FOR RPBAE (32 REGISTER RM)
28: =?¥ #3%,(SP) :SETUP RETURN ADDRESS
38: MOV (RS) ,RO :GET RPCST RCGISTER
MOV RHEXT,R2 :GET RPBAE REGISTER OFFSET
BEQ Xy :BR IF NONE
ADD RO,R2 :GET RPBAE REGISTER
BIS #AT7'A16,(RO)  :SET EXTENDED ADDRESS BITS IN RP(SI
CMP #3, (R2) “ARE THE EXTENDED BITS SET IN RPBAE ?
BNE 4% :BR IF NO
CLR (R2) ‘CLEAR EXTENDED ADDRESS BITS IN RPBAE
MOV (RO),=(SP) :SAVE RP(CS1 REG CONTENTS
BIC 8 C<A177A16>, (SP)+ :ARE THE EXTEND BITS CLEAR IN RP(S1 ?
BNE 48 :BR IF NO
INC RHTYPE “SET RHXX TYPE REGISTER (RW70)
4%: 2?! égp)o.snavsc *RESTORE CONTENTS CF ERROR VECTOR

SEQ 0046

o
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GLOBAL SUBROUTINES SECTION

1 S INTEGER DIVIDE ROUYIN§
i :*THIS ROUTINE U*lL DIVIDE A 32-BIT TWO'S COMPLEMENT INTEGER
:*DIVIDEND BY A 16=BIT TWO'S COMPLEMENT INTESER DIVISOR GIVING
& :eA 16=B]T TWO'S COMPLEMENT INTEGER QUOTIENT AND A 15-BIT REMAINDER.
5 :*DIVISION WILL BE PERFORMED SO THAT THE REMAINDER IS OF THE
? ::E:{E SIGN AS THE DIVIDEND.
B ;e MOV LOW DIVIDEND,=(SP) ::THE HIGH DIVIDEND MUST BE < 1/2
9 . MOV HIGH DIVIDEND,=(SP) ; AS LARGE AS THE DIVISOR
10 ;e MOV DIVISOR,=(SP)
1 . JSR PC,SDIV
1; :* RE TURN ;QUOTIENT & REMAINDER ARE ON THE STACK
! :* “Vv''=0  IMPLIES NO ERROR
16 :* V=1 IMPLIES ERROR OCCURRED
15 ;e “t**=0 DIVIDE OVERFLOW OCCURRED
}g ;e *C**=1  ATTEMPTED TO DIVIDE BY ZERO
-
18 e
}3 i STACK  NO ERROR OVERFLOW DIVIDE BY ZERO
21 . TOP REMAINDE ALL ZEROS ALL ONES
§§ i *2 QUOTIENT ALL ZEROS ALL ONES
24
25 011074 005046 $DIv: CiLR =(SP)  ::CLEAR DIV STATUS JORD: RESERVED TO SET C AND v BITS
26 011076 010046 MOV RO,=(SP) ::PUSH RO (N STACK
27 011100 010146 MOV R1,=(SP) ::PUSH R1 UN STA(K
28 011102 010246 MOV R2,=(SP) ::PUSH R2 ON STACK
29 0111064 010346 MOV R3,=(SP) ::PUSH R3 ON STACK
50 011106 005046 (LR -(SP) ::SAVE A PLACE FOR SIGNS
%1 011110 012746 000021 MOV #17,,-(5P) ::SETUP THE ITERATION COUNTER
32 011114 016601 000024 MOV 24(SP) R1 ::PICKUP THE DIVIDEND
33 011120 016600 000022 MOV 22(SP) RO
3, 011126 100005 BPL 1% ::CHECK THE SIGN
35 011126 105366 000003 DECB 3(SP) ::KEEP TRACK OF THE SIGN
36 011132 005400 NEG RO ::AND NEGATE THE ORIGINAL
37 011134 005401 NEG R1 ; sNUMBER
38 011136 005600 SB( RO
29 011140 016602 000020 1%: MOV 20(SP) ,R2 ::PICKUP THE DIVISOR
40 011144 002407 BLT 2% S:CHECK THE SIGN
41 011146 003011 BGT 7% ::DIVISOR OF 0 IS A NO-NO
Li 011150 052766 0000063 000014 BIS #3.14(5P) 22SET V" £ *C'" IN DIV STAT WORD
¢3 011156 012700 177777 MOV #-1,R0 SSET REMAINDER TO ALL ONES
&4 011162 000424 ki 7% JIEXIT
45 011164 005266 000002 2%: INC 2(5P) :*KEEP TRACK OF DiVISORS SIGN
46 011170 000401 B8R «%
4«7 011172 005402 3%: NEG R2 :;NEGATE THE ORIGINAL NUMBER
48 011174 000241 ($: [ ::CLEAR "'C'* IN PSW
49 011176 000405 BR 6% ::START FORMING QUOTIENT
SO 011200 006100 5%: ROL RO ::POSITION MSB'S
51 011202 010003 MOV RO,R3 ::COPY
52 011204 oegzos ADD R2,R3 ::COMPARE DIVIDEND & DIVISOR
53 011206 103001 BCC 6% ::BR IF DIVIDEND > DIVISOR
5¢ 011210 01C300 MOV R3,R0 ::REMAINDER AFTER THIS LOOP
55 011212 006101 6% : ROL R1 ::QUOTIENT BIT ENTERS MERE
56 011214 CO0531¢6 DEC (SP) : DONE?
§7 011216 001370 BNE 5% ;28R IF NO

o™
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1ST R1 ::OVERFLOW?
BPL 8% ::BR IF NO
000002 000014 BIS lS.lL(SP) :2SET """ IN DIv STATUS WORD
(LR R ;2SET REMAINDER TO ALL ZEROS
’$: MOV RO,R1 :2COPY REMAINDER INTO QUOTIENT
8%: 157 (SP)+ *SCLEAR COUNTER FROM STACK
TS7 (SP) :SREMAINDER SIGN CORRECTION NEEPED?
BGE 9% ;:BR IF NO
NEG RO ::NEGATE REMAINDER
000001 CLRB 1(SP) ::CLEAR SIGN
DEC (SP) ::BUT DON'T FORGET QUOTIENT
9%: 187 (SP)e :2QUOTIENT SIGN CORRECTION NEEDED?
BEQ 10% ::BR I+ NO
NEG ol ::NEGATE QUOTIENT
000020 108: MOV R1,20(5P) ::RETURN QUOTIENT AND
000016 MOV RO,16(SP) :sREMAINDER TO USER
MOV (SP)+,R} ::POP STACK INTO R3
MOV (SP)+ ,R?2 ::POP STACK INTO R2
MOV (SP)+ R ::POP STACK INTO R1
MOV (SP)+ R0 ::POP STACK INTO RC
ASR (SP)+ ::COPY C IN PSW PER C IN DIV STAT WORD
CLv ;sCLEAR V IN PSW
BEU 1% ::V=0 IN DIV STAT WORD, EXIT
SEV z:v=1 IN DIV STAT WORD, COPY Vv IN PSW
11%: MOV (SP)+,(SP) ::MOVE RETURN ADR UP ONE PLACE, OVERRIDING DIVISOR

RTS P( ssRETURN WITH SP POINTING TO REMAINDER

Fatal
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CIRJLAD RPO7 FCTINL TEST
ECTION

GLOBAL SUBROUTINES S

1 3 INTEGER MULTIPLY ROUTINE

; s*CALL

& Hod MOV MULTIPLER,=(SP)

5 :® MOV MULTIPLICAND,=(SP)

6 e JSR PC,SMULT

; s RETURN ssPRODUCT IS ON THE STA(CK

- "

9 L STACK PRODUCT

‘0 .l L ] - -

n ;e T0P LSB'S

}; :® +2 MSB'S

16 011316 010046 $MULT: MOV RO,=(SP) ;sPUSH RO ON STACK

15 011320 010146 MOV R1,=(SP) ;sPUSH R1 ON STACK

16 0113%2 010246 MOV R2,=(SP) ;;PUSH R2 ON STA(CK

17 0113264 005046 CLR =(SP) ssCLEAR THE SIGN KEY

18 0113%6 016601 000012 MOV 12(SP) ,R1 ssGET THE MULTIPLICAND

19 011; 2 100002 BPL 1% ::BR_IF PLUS

20 011334 005216 INC (SP) ;sSET THE SIGN KEY

21 011336 005401 NEG R1 ssMAKE THE MULTIPLICAND POSTIVE
Zi 011340 016602 000014 1%: MOV 14(SP) ,R2 ssGET THE MULTIPLIER

23 011346 100002 BPL 2% ::BR IF PLUS

24 011346 005316 DEC (SP) ;sUPDATE THE SIGN KEY

25 011350 005402 NEG R2 ssMAKE THE MULTIPLIER POSTIVE
26 011352 012746 000021 2%: MOV #7.,-(SP) s+SET THE LOOP COUNT

27 011356 005000 (LR RO ssSETUP FOR THE MULTIPLY LOOP
28 011360 103001 3%: BCC 4% s:DON'T ADD IF MULTIPLICAND = 0
§9 011362 060200 ADD R2.RO

0 011364 006000 4%: ROR RO ssPOSITION THE PARITIAL PRODUCT AND
31 011366 006001 ROR R1 ssTHE MULTIPLICAND

32 011§70 005316 DEC (SP) ssHAS ALL BITS OF THE MULTIPLICAND BEEN DONE?
33 011372 001372 BNE 3% ::BR _IF NO

36 011374 022616 CMP (SP)+,(SP) s sSHOULD PRODUCT BE NEGATIVE?
35 011376 001403 BEQ 5% ;G0 TO EXIT IF NO

36 011400 005400 NEG RO ssYES==SO MAKE [T SO

57 011402 005401 NEG R1

38 011404 005600 SBC RO
39 011406 005726 5%: TST (SP)+ ;sCLEAR SIGN INFO. OFF OF STACK
40 011410 010066 000012 MOV RG,12(SP) ::PUT THE PRODUCT ON THE STACK (MSB'S)
41 011414 (010166 000010 MOV R1,10(SP) ;:LSB'S
42 011420 012602 MOV (SP)+,R2 ssPOP STACK INTO R2
43 011622 012601 MOV (SP)+ R :+POP STACK INTO R1
46 0114624 012600 MOV (SP)+,RO ::POP STACK INTO RO
&% 011426 000207 RTS PC



CZRJLAO RPO7 FCTNL TES
GLOBAL SUBROUTINES SEC
:
& 0114 g 8101&6
S 0114 10;&6
? 0114 81 00
011440 01 70%
8 011444 01270
9 011450 80 010
10 011452 006310
11 011454 000%41
lg 011653 002 66
15 011462 103202
14 011464 05%710
15 011470 005301
16 011472 003367
17 011474 005720
18 011476 005302
19 011500 003361
20 011502 012702
21 011506 012700
2% 011512 005710
23 011514 003005
24 011516 012720
25 011522 005305
6 011524 00337
7 011526 000412
8 011530 021027
29 011534 101003
30 011536 062720
31 011542 000402
32 011544 062720
33 011550 005302
36 011552 003366
35 011554 012602
36 011556 012601
37 011560 012616
gg 011562 000207
40 011564

T MACRO v04.00 1-JAN-B3 11:06:45 PAGE 22

TION

000006
000001

000004
011564
000060
000011

000060
000067

L

;OCTAL TO HEXADECIMAL CONVERSION ROUTINE

OCTHEX: MOV
MOV

1%: MOV
2%: ASL

3%:

4%: 1ST

5%: CMP

6%: ADD
8%: MOV

RTS
PSTACK: .BLKW

#4,R2

26 R
(rO)
(RO)
(SP)
$

#8170, (RO)
R1

(RO)

5%
#60,(RO)+
R2

4%

8%
(RO) . #11
6%
#60,(R0O)+
7%
#55.,(RO)+
R2

5%
(SP)+,R2
(SP)+,R1

(SP)+,(SP)
PC

;SAVE R1
{SAVE R2

:SET UP THE BUFFER ADDRESS

‘GET THE ITERATION VALUES

:AND DUPLICATE FOR TWO LOOPS
SINITIALIZE THE BUFFER

:MOVE THE PREVIOUS BIT(S) OVER
:CARRY = 0

TROTATE A BIT FROM THE TEST VALUE
*1F ZERO, SKIP NEXT INSTRUCTION
MARK THE BIT AS BEING SET

:ONE LESS ITERATION TO GO

:BUT NOT DONE UNTIL = 0!

*NEXT BUFFER LOCATION

:ONE LESS ITERATION T0-GO

:IF NOT ZERO, KEEP GOING'

SGET THE NEW ITERATION COUNT

AND GET THE BUFFER ADDRESS AGAIN

:CONTENTS ZERO?
sIF NOT, SKIP NEXT

:SET THIS CHARACTER = NULL

:ONE LESS CHARACTER T0 GO

sIF NOT ZERO, KEEP GOING

sDONE, RETURN!

:ALPHA OR NUMERIC CHARACTER?

:1F > 11, ALPHA!

sMAKE NUMERIC ASCII

;AND GO-ON

sMAKE HEX ASCII

sONE LESS ITERATION TO=GO

sONE LESS ITERATION, IF NOT ZERO
sRESTORE R¢Z

sAND R1

sMOVE STACK OVER INPUT VALUE
sAND RETURN

10. s SOTWARE PSEUDO STACK

SEQ 0050
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CIRJLAD RPO7 FCTNL IES! MACRO v04.00 1=JAN=-B3 11:06:45 PAGE 23 SEQ 0051
GLOBAL SUBROUTINES SECTION .

1
g :SUBR TO GENERATE A PSEUDO RANDOM NUMBER
*THE NUMBER IS RETURNED IN $RP1

4 sTHERE ARE 3 SEED VALUES THAT CAN BE SAVED
g :TO GENERATE THE PSEUDO RANDOM NUMBER

7 011610 1goae RAND: MOV RO,=(SP) :SAVE RO

8 011612 013700 011672 MOV $RP1,R0 :GET A SEED

9 011616 341 cLC :

10 011550 005337 011670 DEC SRNCON

11 011624 006100 ROL RO

1; orlsge 302100 ROL RO

13 011630 063700 011670 ADD $RNCON, RO

14 011636 063700 011674 ADD $rP2,R0O

15 011640 010037 011672 MOV RO, $RP1

16 011644 006100 ROL RO

17 011646 006100 ROL RO

18 011650 063700 011674 ADD $RP2,R0

19 011654 006100 ROL RO
20 011656 006100 - ROL RO
21 011660 010037 011674 MOV RO,$RP2
22 011666 012600 MOV (SP)+,R0 ;RESTORE RO
gz 011666 000207 RTS PC
25 011670 000000 SRNCON: 0
26 011672 001233 $RP1: 1233
27 0116764 007622 $RP2: 7622
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CIRJLAD RPO7 FCTNL ;E%; MACRC v04.00 1=JAN=B3 11:06:45 PAGE 24 SEQ 0052

GLOBAL SUBROUTINES 10N
1
; :DETERMINE IF THERE IS A CLOCK ON SYSTEM. START THE CLOCK. "CLKSTA" WILL
SINDICATE THE CLOCK TYPE.
4 : ?s NO CLOCK
: : ohe Sttt
? STHIS ROUTINE WILL ALSO SETUP "'TICKMS'* (TIMC PER CLOCK TICK IN MILLISECONDS)
3 'QQEL"'ICKUSH (TIME PER CLOCK TICK IN MICROSECONDS) AS PER LINE FREQUENCY.
10 : JSR PC,ST.CLK :START THE CLOCK
}1 ; RE TURN
1§ 011676 005937 002250 ST.CLK: CLR CLKSTA ;ASSUME "'NO CLOCK"
16 011702 005037 012142 CLR HERTZ SASSUME "‘UNKNOWN'* HERTZ
15 :1S THERE A P=CLOCK PRESENT ?
16 011706 012700 000120 MOV #'P,RO
011712 104462 TRAP  CS$CLCK
011714 010005 MOV RO,RS
17 :GO TO 18 IF NO
;3 011716 103031 BCC 1%
5(11 :SET P=CLILK P=TABLE & START P=CLOCK
22 011720 010537 012116 MOV RS ,PCLKTB ;SAVE P=CLOCK TABLE ADDRESS
23 o117§4 011537 012120 MOV (RS) ,PKCS ‘GET "CSR* ADDRESS
24 011730 011537 012122 MOV (R5) _PKB :MAKE PKB ADDRESS BY
25 011734 062737 000002 012122 ADD #2.PKB SADDING 2
26 011742 012537 012124 MOV (R§)+,PKC :MAKE PKC ADDRESS BY
27 011746 062737 000006 012124 ADD #4 Pk :ADDING &
22 011756 oosrgs ST (RS)+ :SKIP OVER 'BR LEVEL®
gq 011756 012537 012126 MOV (R5)+,PKV SGET 'VECTOR® ADDRESS
0 011762 012537 012142 MOV (R5)+ . HERTZ SGET "HERTZ' LINE FREQUENCY
31 011766 012737 000001 002250 MOV #1,CLKSTA SSET P-CLOCK FLAG
32 011776 004737 012144 JSR PC.ST.PCLK SSTART P=CLOCK AS A WATCH DOG TIMER
33 012000 000423 BR 2%
34 012002 18: ;1S THERE A L=CLOCK PRESENT ?
35 012002 012700 000114 MOV #'L,RO
012006 104462 TRAP  CSCLCK
012010 010005 MOV RO,RS
36 :G0 TO 3% IF NO
gg 012012 103036 BCC 3
23 :SET L=CLOCK P=TABLE, START L=-CLOCK
41 012014 810537 012132 MOV RS,LCLKTB :SAVE L=-CLOCK TABLE ADDRESS
42 012020 012537 012134 MOV (R8)+,LKS SGET *CSR' ADDRESS
43 012024 005725 ST (R5)+ :SKIP OVER *BR LEVEL®
4 012026 012537 012136 MOV (R5)+,LKV :GET "VECTOR' ADDRESS
45 012032 012537 (12142 MOV (RS)+ ,HERTZ SGET "MERTZ® LINE FREQUENCY
46 012036 012737 177777 002250 MOV #-1,CLKSTA :L=CLOCK FLAG
2; 012044 004737 012216 JSR PC,ST.LCLK *START L=CLOCK AS A WATCH DOG TIMER
gg :GET THE CLOCK TICK COUNT
§1 012050 012737 000026 012112 2%: MOV #20. ,T1CKMS :ASSUME 20.0 MSEC &
52 012056 012737 047040 012114 MOV #20000.,11Ckus  :20000.0 USEC ,
53 012066 023727 012142 000062 (MP HERTZ,#50. SIS IT°S0 HERTZ LINE FREQUENCY ?
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g:cno V04.00 1=JAN=83 11:06:45 PAGE 24=1
Bt 3s :BR IF YES
0000 12112 MOV #16. , TICKMS :nus§ BE 60MZ, 16.666 MSEC &
0&04§2 815115 My #1886, ,T1CKUS  :16666.0 USEC
3s: RT: P(
TICKMS: .WOR) 15, :16 MILLISECONDS PER CLOCK TICK
TICKUS: .WOFD  16666. 116666 MICROSECONDS PER CLOCK TICK
:KW11=P CLCCK TABLE, CSR REG, PKB REG, PKC REG & VEC ADR
PCLKTB: WO O :P=CLK TBL ADR
PKCS: LWORD 172540 ;7ONTROL & STATUS
PKB: ‘WORD 172542 “COUNT SET BFR
PKC : "WORD 172544 :COUNTER
000106 PKV: ‘WORD 104,106 SVECTOR
;KW11=L CLOCK TABLE, CSR REG & VEC ADR
LCLKTB: .WORD O :L=CLK TBL ADR
LKS: JMORD 177546 :CONTROL & STATUS
000102 LKV: "WORD 100,102 *VECTOR
MERTZ: . WORD O :60 HZ. OR 50 HZ. LINE FREQUENCY
ST.PCLK:
002233 1STB STOFLG :ALLOW SOF TWARE TIMECUTS ?
BNE 1 *NO=--BRANCH
SSETUP VECTOR FOR P=CLOCK
000300 MOV #PR106,=(SP)
012312 MOV #KWSRV . =(SP)
012126 MOV PKV,=(SP)
000003 MOV #3,-(SP)
TRAP  CSSVEC
000010 ADD #10,5P
000001 177714 MOV #1,3PKB :COUNT ONE TICK
000115 177704 MOV #115,aPKCS SINT.EN.'",COUNT DOWN'', 'MODE 1 (REPEAT)',
TLINE FREQ™, AND '‘RUN"
1%: RTS PC *RETURN
ST.LCLK:
002233 1STB  STOFLG :ALLOW SOFTWARE TIMEQUTS ?
BNE 1% *NO--BRANCH
*SETUP VECTOR FOR L=CLOCK
000300 MOV #PR106,=(SP)
012312 MOV #KWSRY .= (SP)
012136 MOV LKV,=(SP)
000003 MOV #3,-(5P)
TRAP  CSSVEC
000010 ADD #10,5P
000100 177654 MOV #100,3Lks :START THE Kw1l=L
1$: RTS PC *RETURN

sTHIS ROUTINE IS USED TO STOP THE SYSTEM CLOCK

sCALL

: JSR PC,STOPCK

sCALL ROUTINE

SEQ 0053
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gacno V04,00 1=JAN=-B3 11:06:45 PAGE 24=2 SEQ 0054
002250 STOPCK: T1ST %KSTA :1S THERE A CLOCK AVAILABLE ?
431 1 28 1F LocLock
000101 177620 gac 3401.avxcs SSTOP THE P=CLOCK
000100 177624 1%$: BIC #100,aLKS :STOP THE L=CLOCK
2%: RTS PC
:KW11 CLOCK INTERRUPT SERVICE ROUTINE
015115 KWSRV: MOV TICKMS,=(SP) ;TIME PER TICK IN MILLISECONDS
02573 JSR PC,RPTMR sCOUNT THE ELASPED TIME
L10006:
RT]
:THIS SUBROUTINE IS USED TO RELOAD THE (LOTK FOR A & SECOND TIMEOUT DURING
*A RECALIBRATE COMMAND
000101 177566 FORSEC: BIC #101,aPK(S sSTOP CLOCK
177570 MOV aPKV,=(SP) *SAVE THE OLD CLOCK VECTOR ADDRESS
SSETUP VECTOR FOR P=CLOCK
000300 MOV #PR106,=(SP)
012402 MOV #18,-(5P)
012126 MOV PKV,=(SP)
000003 MOV #3,-(SP)
TRAP  C$SVEC
000010 ADD #10,5P
000360 177530 MOV #240. ,arPxB :4 SEC DELAY AT LINE FREQ
000105 177520 MOV #105.3PKCS ‘RUN AT LINE FREQ, DOWN MODE, IE=1
WAIT ‘WAIT FOR CLK INTER
000101 177510 18: BIC #101,3PKCS 1STOP CLOCK
012416 MOV #2%,(SP) *ADJUST FOR RETURN
L10007: -
2%: :RESTORE OL. VECTOR ADDRESS FOR P=(LOCK
000300 MOV #PR106,=(SP)
MOV (SP)+,=(SP)
012126 MGV PKV,=(SP)
000003 MOV #3,-(SP)
TRAP  CSSVEC
000010 ADD #10,5P
177454 CLR aPKB :CLEAR CLK BFR COUNT
RTS PC
:ROUTINE TO PROVIDE A 2 MS STALL AFTER A SEEK OPERATION IN THE SEEK TIMING
STESTS. THIS STALL IS REQUIRED TO COMPENSATE FOR THE ‘ACCESS READY' DELAY
:égtlue RPO7. THIS STALL TIME IS NOT INCLUDED IN THE CALCULATED SEEK TIMES.
i JSR PC, TWOMS
; RETURN
000101 177442 TWOMS: BIC #101,3PKCS :STOP THE P=CLOCK
177444 MOV aPKV,=(SP) “SAVE THE OLD CLOCK VECTOR ADDRESS
SSETUP VECTOR FOR P=CLOCK
000300 MOV #PR106,=(SP)
012554 MOV #2%,-(5P)



CIRJLAD RPO7 FC
GLOBAL SUBROUTI
012472
0 L?g
01250
012504
156 012510
157 01 Slg
158 01252
159 0125§4
160 012530
161 012534
16; r12540
165 012544
164 012552
166 012554
167 012562
168 012566
012566
169 012570
170 012570
012574
012576
012602
012606
012610
171 012614
172 012620
176
177
178
179
180
181
182
183
184 012622
185 012622
186 012626
187 012630
188 012636
189 012644
190 012646
191 012654
192 012662
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MACRO v04.00 1=JAN=-B3 11:06:45 PAGE 24-3

(==

OO0 O==00 OO0
-0 ONN=—= D00 O
O= =0OoONO OO0CO

000300

012126
000003

000010
177302

002226

000173
000173

000105
000105

177404

177346
177336

002562
002602

002562
002602

1%:
2%:
L10010:
3%:

MoV
MOv
TRAP
ADD
MOV
1ST8
BEQ
JSR
MOV
BIC
ADD
MOV
WAIT
BIC
MOv

RT]

MOV
MOV
MOV
MOV
TRAP
ADD
CLR
RTS

V,=(SP)
<(SP)
VEC

SP
0..arxe
sTL

£
PC,RAND
$RP1,=(SP)
#AC4777,(5P)
(SP)+,aPKB
#101,3PKCS

#101,3PK(S
#3%,(SP)

s
C$$
210
#20
TiM

#PR106,-(SP)
(SP)+,=(SP)
PKV,=(SP)
#3,-(SP)
CSSVEC
#10,SP

aPKB

PC

;LOAD THE CLOCK BUFFER
sRANDOM STALL?

:NO

;YES, FETCH A RANDOM NUMBER

:GET RANDOM NUMBER

sLIMIT IT TO 25 MSEC

sADD IT TO THE BASIC 2 MSEC STALL
;START THE CLOCK

;WAIT FOR 2 MS

:STOP THE P-CLOCK

+ADJUST FOR RETURN

sRESTORE OLD VECTOR ADDRESS FOR P=(CLOCK

sSET COUNT = 0
:RETURN

;THIS ROUTINE LOADS A READ HEADER AND DATA COMMAND OR A SEEK COMMAND
;INTO DPB.B+2 AND DPB.C+2, DEPENDING ON THE STATE OF REDHDR FLAG
;THAT CAN BE ALTERED BY THE OPERATOR.

sCALL

LD{MD:

1%:
2%:

JSR
RETURN

1S18
BEOQ
MOV
MOV
BR
MOV
MOV
RTS

PC.LDCMD

REDHDR
1%

#RDHD ,DPB.B+2
5§DHD.DPB.(°Z

;DO EXPLICIT SEEKS FOR VERIFYING ?
sNO==BRANCH

:NO==SET UP FOR READ HEADER AND
sOATA COMMAND

#SEEK ,DPB.B+2 ;SETUP FOR SEEK COMMAND

P

IEEEK.DPB.C’2

SEQ 0055



CZRJLAD RPO7 FCTNL ;E%} MACRO v04.00 1-JAN=-83 11:06:45 PAGE 25 .3 SEQ 0056

GLOBAL SUBROUTINES ION
1
i ;ERROR ANALYSIS ROUTINE
:RO NOT USED
4 :R1 DPB ADDRESS
5 :R BASE ADDRESS OF SAVED REG'S TABLE
9 ;2‘ TEMP STORAGE
g :RS LINK AND RET
10 H CALLING SEQ:
1 : JSR RS,ERRANY
1; 3 DPB
}‘ $ RET
15 012664 ERRANY :
012664 010146 MOV R1,=(SP) ::PUSH R1 ON STACK
012666 010246 MOV R2,=(SP) ::PUSH R2 ON STACK
012670 010346 MOV R3,=(SP) ::PUSH R3 ON STA(K
012672 010446 MOV RG4,=(5P) ::PUSH R4 ON STACK
16 012674 005037 002254 CLR SVSTAT :PROGRAM FLAGS: EACH BIT INDICATES ERROR TYPE
17 012700 012501 MOV (RS)+,R1 :DPB ADDRESS
18 012702 01610; 000014 MOV 14(R1) ,R2 :ADDRESS OF SAVED REGISTER TABLE
19 012706 016237 000036 002266 MOV 36(R2) ,CYL.RD  ;GET CURRENT CYLINDER
20 012714 116237 000006 002272 MOVB 6(R2) ,SEC.RD :GET CURRENT SECTOR
21 012752 116237 000007 002270 MOVB 7(R2),TRK.RD :GET CURRENT TRACK
2; 012730 126127 000002 000150 CMPB 2(R1),#150 :1F DATA TFR CMD
e 01%736 002402 BLT 1%
24 012740 004737 014206 JSR PC,ADJUST :THEN GET THE DECREMENTED SECTOR ADDRESS
25 012744 032762 020000 000000 1%: BIT #MCPE ,0(R2) :MCPE ERROR ?
26 012752 001406 BEQ 2% :BRANCH IF NOT
27 012754 104456 TRAP CSERHRD
012756 000001 LMWORD 1
012760 005331 LWORD EMI
012762 007604 .WORD DH4&4
%g 012764 000137 014042 JMP 318 JEXIT
30 012770 032762 020400 000010 2%: BIT #MPE 'UPE ,10(R2) :PARITY PROBLEM ?
31 012776 001406 BEOQ 1% :BRANCH IF NONE
32 013000 104456 TRAP CSER<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>